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Beeoerue

ONnrve rogbl U CToNeTUs BOOOMOAroTOBKA He

BblOensnack Kak 0Tpacsib TEXHUKN U eLLe Me-

Hee — KaK oTpacrsib XMMUYECKON TEXHOMOMUW.
Vcnonb3oBanucb aMNMpUYeckn HangeHHble npueMbl
N CNocobbl OYNCTKM BOAbI, MMaBHbIM 06pa3oMm, NpoTu-
BOUH(EKUNOHHbIE. VI noToMy nctopusa BogononroTos-
KM — 3TO UCTOPUS NPUCNOCOBIEHNS A1 MOATOTOBKN U
OYNCTKU BOAbI U3BECTHbLIX XMMUYECKUX MPOLIECCOB U
TEXHOSIOMMIA, HaLledWwmnx UM Haxogsawmx CBoe npu-
MEHeHMe.

MoagrotoBka BOAbI ANs MUTLEBOIO U MPOMbILLSIEH-
HOro BOOOCHAGXEHNS MPUHLMNUASIBHO OTIMYaeTcs oT
Apyrux obnactern XMMMUYECKOW TEXHONMOoruu: npouec-
Cbl BOOOMOArOTOBKU MPOTEKAOT B 60S1bLUMX 06beMax
BOZb! M NPV O4EHb MarsbiX KONIMYEeCTBaX paCcTBOPEHHbIX
BeLlecTB. 3Ha4uT, 60MbLUMEe pacxodbl Boabl TpebytoT
YCTPOMCTBa KpyMnHOrabapmtHOro o6opyaoBaHus, a
Marsoe KONMM4ecTBO M3BEKaeMbIX U3 BOAbl BELLECTB
HEn36eXHO Brie4eT 3a COO60M NPUMEHEHME «TOHKUX»
MeTOL0B 06paboTKM BOLbI.

Mocne 06paboTkM B cUCTEMAX U Ha CTaHUUSX BO-
JOMNoAroToBKM TpebyeTcs BoAa CO CTEMEHbID YUCTO-
Tbl, HEOOCTYMHOW, Aa Yalle BCEro WU HeHy>XHOW, Ans
60sbLUEN YacTU XMMUYECKUX NPoayKToB. Hanpumep,
cTaHpgapTHOe TpeboBaHMe — NPeaen coaepXaHus xe-
nesa B NUTbLEBOW BOAE W NUTaTENbLHOW BOLE SHepre-
TUYECKMX OOBEKTOB, paBHbIn 0,3 Mr/n, 03Ha4YaeT vmc-
ToTy B 0,00003%)!

B HacTosilee BpeMsi yCUNEHHO pa3pabaTtbiBaroT-
CA Hay4Hble OCHOBbl TEXHONOrMN 06PaboTKU BOAbI,
Y4YMTbIBAIOLLME YKa3aHHY0 cneumduky 3Tom oTpacnu
TexHukn. N Takasa paboTta ganeka OT 3aBepLUeHus,
€CIM MOXHO BOOOLLE FOBOPUTb 06 OKOHYAaTENbHOM
NMO3HaHMM BOApbl.

Bbino 6bl rpomMagHbIM NpeyBeNMYeHneM YTBEpPX-
JaTb, YTO MNepepfoBble Hay4YHbIE M KOHCTPYKTOPCKUE
CUMbl, NyydlWMe MalUMHOCTPOUTESbHbIE MOLLHOCTH

ObIN HanpasfeHbl Ha peanu3auuio noTpebHocTen
BOZAOMOAroTOBKWN. HanpoTune, BHMMaHMe K 3TOM oTpac-
nn n, cTano 6bITb, PUHAHCMPOBAHME NPOSABAANUCE B
HanMeHbLUEM 06beEME, MO OCTATOYHOMY MPUHLIMNY.

McnbiTaHus, Bbinaeswime Ha gonto Poccum 3a noc-
nepHve 12—15 net, B NOMHOW Mepe nosHana n Boao-
nogrotoka. OOHO M3 NevalibHbIX CMEeACTBUA TaKoro
MOJNTOXXEHNSI — OTCYTCTBME HA PbIHKE YHMBEpPCallbHbIX
M3aaHuiA No BOAOMOArOTOBKE.

B oatux ycnoeuax Wapatenbckuii [dom «AkBa-
Tepm», Ny6nvKys CnpaBOYHWK, HAAEETCs MpuBMeYb
K HEMY BHMMaHue KaK CneumanucToB, Tak 1 Nogen,
TONMbKO HAYMHAIOLLMX CBOWM MyTb B BOOOMOArOTOBKE.

O nocnepgHen rpynne HEO6XOLMMO cKa3aTb 0C060.
M 3aKas4yuku, M nocTaBKM BOAOMOArOTOBUTENbHOIO
060pyaoBaHUsA Bce 60MbLUe, ecriv MOXHO Tak Bblpa-
3UTbCA, MHOMBMAOyanuaupytoTca. B npownbie rofpl
nocTaBkM OblfN, Kak NpaBuio, ONTOBbIMU, a TEMNEePb,
B OCHOBHOM, — MENIKOONTOBbIE N OfAMHO4YHbIE. He ro-
BOpPS O TOM, YTO COBCEM HELABHO OTCYTCTBOBAJIO POC-
CUNCKOE NPOU3BOLCTBO ObITOBLIX OUITLTPOB Y CUCTEM
aBTOHOMHOIO BOL,OCHaGXEHUS, MO OnpefeneHunto noc-
TaBNsieMbIX B OOHOM WIIN HECKOJbKMX 3K3eMmnsipax.
[a v nmnopT Takoro o6opyaoBaHns 6bi1 BECbMa CKY-
OeH. 3HaunT, B BOOOMOArOTOBKY BOBJIEKAETCS MHO-
XEeCTBO JI0flen, paHee C Her He3HaAKOMbIX.

Kpome TOro, mpy mMasno4vcrneHHOCTU crneumanmc-
TOB MO BOAOMOArOTOBKE BOOOW 3aHMMAKTCA MHOrme
WHXXEHepbl, MNonyyneBluMe o06pa3oBaHne Mo Opyrum
cneuuanbHOCTAM.

[Mo3TOMy TEKCT M3JaHus COOEPXUT CBEOEHUS He
TONbKO CMPaBO4YHOrO XapakTepa A1 COCTOSBLUMXCSA
CcrneumanncToB, HO 1 CBeOeHus, BKIo4YaeMble 00bIHHO
B Y4EOHMKN A5 BbICLUMX U CPeaHuX y4ebHbIX 3aBee-
HUA, a TakXe OaHHble, NO3BONAKLME NOTPEOUTENO
OPWEHTMPOBATLCA B 06UIILHOM KONMYECTBE Martepuna-
NOB N KOHCTPYKLUUIA ONs BOOOMNOArOTOBKM.
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Bpso nv MOXHO HasBaTb JIerkon 3agady YyOooB-
NEeTBOPEHNS 3anpoCoB TakKMX pasHOO6pasHbIX rpynmn
ynTaTenenm — CBECTU BOEAMHO crieuymnasbHble, Hay4HO-
NONynsipHbIe U NPOCTO NONYNAPHbIE TEKCTLI. Bam — 4u-
TaTensMm — CyauTb, YAANoCh 1 U3paTenscTBy (M B Ka-
KOW Mepe) peLumnTb 3Ty 3agady.

B coOTBETCTBMM C BblLLIECKAa3aHHbIM KHUra nocTpo-
eHa cnegyoLmm o6pasom.

[maBa nepBas 4acTn NepBoOW pacckasbIiBaeT 0 BOAE
Kak 0CO60M BELLLECTBE, OCOOOM «paboveM Tefne» BCeX
NPOM3BOACTB, O €e Ka4ecTBe, NPUMECHX U UX BUS-
HUW Ha 300pOBbe Nofer U paboTy NPOMbILLIIEHHOIO
obopynoBaHus. [lpefcrtaBneHbl pasHble CUCTEMbI
KnaccudmKkaumm NpMpogHbix Bod. Maea BTOpasi noc-
BSILLlEHa pacCMOTPEHUIO HOPMATMBOB KayecTBa BOAbl.
MpuBoanTCA Hambonee NONHbIA NEpPeYeHb OENCTBYIO-
LLINX HOPMATMBHbIX LOKYMEHTOB, PErMaMEHTUPYIOLLINX
Ka4eCcTBO MPUPOLHLIX BOA, MCMOMNb3YEMbIX AN MOArO-
TOBKM NUTLEBOW BOAbI U BOAbI 4151 MPOMbILLIEHHOC-
TV 1 SHEPreTUKK, a Takke OOKYMEHTOB, ONpenensto-
LWKnX TpeboBaHUS pasHbIX NOTpPebuTenen K Kadyectsy
noaroToBneHHoM Bofpl. [y6nmKyeTcs nepeyeHb Co-
OTBETCTBYHOLUMX AOKYMEHTOB. B conoctaBneHun c
POCCUNCKNUMU PaCCMOTPEHbI HEKOTOPbIE 3apyBexXHble
HopMbl. ComnocTaBneHbl POCCUACKME U MEXOyHapoa-
Hble HOPMbI U PEKOMEHA ALK, KacaloLMecs Ka4ecTsa
NUTHLEBOW BOAbI M BOAbI, pachacoBaHHOM B EMKOCTM.

B TpeTben rnaBe gaH nepevyeHb HOPMAaTUBHbIX JOKY-
MEHTOB, PerfnamMeHTUPYOLLMX aHanMTn4eckme MetToam-
K1 Mo Ka4ecTBy BoAbl. O6paLLeHO BHUMAHME Ha TO, YTO
BOAlY OJ151 SHEPreTU4ecKnx noTpebuTenen Hy>KHO aHa-
NM3MPOBaTh He TOJIbKO MO TEM MOKa3aTesnfM, KOTopble
onpepensTca Npuy NonyyYeHnn nNuTbeBon Bodsl. Heob-
XOOMMO TakKXe OonpenensitTb HEKOTOpble NPUMECKH Npu-
POAHbIX BOA — NPU HarpeBe BOAb! B TeNnoreHeparopax
N TENOUCNONb3YIOLLMX annapaTax 3TM NpumMecu Mo-
ryT CAY>XUTb UCTOYHUKAMM KOPPO3NOHHBIX N HAKUMHBIX
nposiBNeHnn. B cBA3N ¢ 3TUM MpeayioxXeH NpUMepHbIn
COCTaB MPOMMCK aHanmn3oB BOAbl O/ 3HepreTnyec-
Kux notpedutenert sodpl. [NlokazaHo, kak COOTHOCATCS
Mexay cob0olo nokasaTenu Kadectea Bofbl, ornpene-
NEeHHble padHbIMU METOANKAMMU.

[MmaBa 4eTBepTas COOEPXMUT onmcaHue Hambonee
4acTO MPUMEHSIIOLLMXCA METOLOB BOLOMOArOTOBKM:
XMMmndeckas unm duamyeckas npMpoga npoLeccos,
nexaimx B WX OCHOBe, TEXHONOrusl, marepuansbl,
KOHCTPYKLMK, 060pyLoBaHMe, cxemsbl. [okazaHbl Npu-
HUMMbI pac4eToB TEXHONOrMK 1 o6opynosaHus. MNpea-
CTaBneHbl BO3MOXHOCTM KaXX4oro MeTofa o6paboTkm
BOZbI.

3pecb caenaHa nonbiTka NPeAcTaBUTb HavyMHato-
LWNM «BOOHMKaM» OBGJIMK, CyTb METOAOB BOLOMOAIO-
TOBKMW. HO, BO3MOXHO, 1 OMbITHbLIE CreunanncTbl yBu-
OAT NoNnb3y B CUCTEMHOM OMNMCaHNN KaXKAoro Metoaa:
B Kakumx YCnoBuMAX (NPU KakoM KadyecTBe WCXOOHOM

BeeneHue

BObl) MOXET NPUMEHATHCS KOHKPETHBIM MeToq, Boay
Kakoro ka4ectBa MOXHO MOfyYUTb STUM METOLOM.
Hapeemcsa Takxe, 4To crneumanucTbl B ONMCaHUSX Me-
TOOOB HaMWAYT HEKOTOPbIE HOBbIE A71F Ce65 HaCTHOCTU
n getanu.

YacTb BTOpas onucbiBaeT UNLTPYOLLME MaTepu-
anbl: HaNoONTHUTENW OCBETNUTENbHbIX (OUNBLTPOB, COp-
OGEHTbI, MIOHUTbI.

B cnvcke nutepatypbl NpUBEAEHbI MOYTU BCE OC-
HoBOMofarawLwme MoHorpadum, SHUMKnonegu4ec-
KMe m3gaHus, CrpaBOYHMKU Kak HOBbIE, K coxarne-
HWIO, HEMHOIOYUCTIEHHbIE, TaK U paHee n3gaHHble, HO
COXpaHsIloLLMEe U CerofHs CBOK Mone3HocTb. CCbiKK
Ha HeKoTopble Ny6nMKauuKn, Kacarlmecs 4HacTHbIX
BOMPOCOB, HO 6€3YCNIOBHO HEOOXOAMMbIE, faHbl B TEK-
CTe KHUIN.

B TlpunoxeHusi BbIHECEHbLI CnpaBO4YHble MaTe-
puansl 06 MOHMTaX, O TEPMMHAX BOLOMOArOTOBKM,
eOuHMLAx N3MEPEHUs BENMYMH, BCTpevatoLmxcs B
TEXHUYECKOW NuTepaType N OOKyMeHTaumm, MeTogax
onpefeneHns HeKOTOPbIX NapamMeTpoB, U AaHbl Npu-
Mepbl pacyeToB hunbTpoB. prBeLeHbl PEKBU3NUTLI
MHAOPMAaLIMOHHbIX OpraHn3auuin.

PacwwnpeHHoe petanManpoBaHHOE OrfaBfieHueE,
KpOMe CBOEro NpsiMOro Ha3Ha4eHusi, MOXXET CIYXUTb
B HEKOTOPOM pPOfe NPEeAMETHbIM ykasaTenem.

Llenb napgatenbcteBa COCTOUT B TOM, YTOObI YnTa-
Tenb NOMy4Yun CBefeHns 0 HOPMMPOBAHUM KadecTBa
BOAbl ONS pa3HbIX Mofb30BaTeNen, 0 COBPEMEHHbIX
TEXHOSIOrNSAX BOAOMOArOTOBKW. BBMay upesBblvai-
HOW CMOXXHOCTM 3TOW 3afadn Oblnn NocTaBfeHbl Or-
peneneHHble rpaHuubl: 30ecb HeT WHdopmaumm 06
OTCTaMmBaHUK, KOarynupoBaHUM B OCBETIUTENSX,
N3BECTKOBAHUWN, COLOW3BECTKOBAHUM U HEKOTOPbIX
OPYrnX TEXHOMOMMAX U KOHCTPYKUMAX, TPaauLUMOHHO
Ha3bIBAOLLMXCS «NPefoYmnCTKON». TakKe HET AaHHbIX
O MeTOfaXx N KOHCTPYKUMSX, HaLLeOLnX NpUMEHeHe
B OCHOBHOM B «00JbLLOM» 3HepreTuke. PaccmoTtpe-
Hbl 1 NMpeAcTaBneHbl METOAbI, MPUMEHSOLMECS OJ1s
NoAroToBKM BOAbl B KOMMYHasIbHOM BOAOCHaGXeHMWMU,
B KOTEJIbHbIX, 060pYAOBaHHbIX NapoBbIMM KOTNaMu C
paesneHvemM napa go 3,9 Mlla, BogorpenHbIMn KOT-
namu ¢ TENonpon3BoaMTENbHOCTLI0 A0 209 MBT u
TeMrepartypon CeTeBon BOAbI HA BbIXOAE U3 KOT/Na He
6onee 180°C, n cnctemax TenoCHabXXeHUs.

HeT cBegeHnin o0 TepMMYECKUX MeTogax BOAO-
NnoAroToBKMW: Aeraszaumn (geaspauuun), OUCTUNNALMM,
[aHbl KpaTkue CBEAEeHUs O KOPPO3uUn 060pyaoBaHUS.
He 3aTpOHyTbl O6LUNPHBbIE TEMbI: TEXHONOMNS, peareH-
Tbl 1 060pPYAOBaHNE, 06ECNEYMBaIOLLNE ONTUMASIbHbIN
BOOHO-XMMUYECKUIN PEXMM  TEMNIO3HEPreTUHECKOIO
060pyA0BaHNs, OHNUCTKA CTOYHbIX BOA OT 060pynoBa-
HUS U CUCTEM BOJOMOArOTOBKM.

My6nunkaums BbINMMCOK U3 HOPMATUBHbIX LOKYMEH-
TOB B JaHHOM M3OaHUM HE MOXET CNYXMWTb OCHOBa-
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BeegeHwue _______________________________________________________________________________|

HMEM OJ11 YNTaTeNbCKUX CCbINTIOK B CBOMX paboTax u MonHble TEKCTbl HOPMATUBHbBIX OOKYMEHTOB MNy6-
CYXOEeHuAX. 30ecb U3BNeYeHUs K3 odmumasnbHbIX — JIMKYOTCA B odhmumanbHbix nagaHusax MuHsgpascol-
N30aHUA NMOMELLIEHbl B Ka4eCTBE CMpaBOK COOTBETC-  pa3suTtus (6. MuHsgpasa P®), MNocctangapta Poccun,
TBEeHHO 3akoHy P® Ne 5352 ot 9 miong 1993 r. «O6  [occTpos Poccum mn MNocroptexHagsopa Poccun. Pek-
ABTOPCKOM MpaBe 1 CMEXHbIX NpaBax», CT. 8. TeM 60-  BU3UTbl N30ATENbCKUX LIEHTPOB 3TUX FOCYLAPCTBEH-
nee, 4YTO NPOBEpPKa NPaBUIbHOCTM CCbINIOK — BHE Mpe-  HbIX ydpexaeHui — B Mpunoxenunn 10.

[OEnoB BO3MOXHOCTEN n3aaTenbCcTea.
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Hacmb nepsas

1. NMpupogHbIe
BOAbI. NMpuMmecun.
KadecTBO

1.1. CBomcTBa BOAbI

ofja — camMoe aHoMalnbHOe BelLleCTBO Nnpupo-

abl. 310 pacxoxee BbipaXkeHne CBA3aHO C TEM,

YTO CBOWMCTBa BOAbl BO MHOMOM HE COOTBETC-
TBYHOT (*)I/ISI/I‘-IeCKMM 3aKOHaM, KOTOPbIM NOAHNHAKOTCA
apyrve sellecTsa.

1.1.1. XumMn4ecku uucras sopa

Mpexpe Bcero HEOHXOOMMO HAMOMHUTL: KOrga Mbl
rOBOPMM O MPVPOZHOV BOAE, BCE CY>XAEHWS OOSHKHbI
ObITb OTHECEHBI HE K BOJE KaK TakoBOW, a K BOAHbLIM pac-
TBOpam pasHbIX, PaKTUYECKUN BCEX, ANIEMEHTOB 3eMIn.

[o cux nop NonyynTb XMMMYECKM HYUCTYIO BOAY He
yganocb. Hanpumep, B 0QHOM M3 OMbITOB HEMELKUI
xnumuk B.®. Konbpayw nogsepran sogy 42 uukniam
OUCTUANAUMK MOJPSA, NpuUyYemM BOZa Haxogunachb B
cocyne, C KOTOpPbIM Y4eHbld paboTan Ao 3TOro orbl-
Ta B TedeHne 10 net. CnepgoBaTenbHO, MOXHO ObIno
NPeanosioXunTb, YTO U3 CTEHOK cocyfda B Bbinapuea-
emMyto Bofy Huyero He nepenpget. CTeneHb YNCTOTbI
BOAbl, Nony4eHHor B onbiTe Konmbpaylua u onpege-
NEHHOM MO 3NEKTPONPOBOAMMOCTH, OKasanack B 100
pa3 6onblUe, YeM Y MOHOAUCTUIINIMPOBAHHOW (OAMH
LUMKIT GUCTUIIALMA) BOAbI.

Ho Bce-Taku 3Ty BOAy HenNb3s Ha3BaTb abCOMOTHO
YNCTOW: B AUCTUNNMPOBAHHONM BOLE Cpasy Xe pacTBo-

pSAOTCA radbl 3eMHOW aTMocdepbl U, BEPOATHO, BCe-
Taku 4acTuupbl CTEHOK cocyna. B Boge ecTb n «cobce-
TBEHHbIE» MPUMECHK: MPU OObIYHOW TemnepaType u3
KaXxgoro Munnvapga Monekyn Bofbl obpasyetcs sa
noHa — H* n OH-. lon H* HemeaneHHo npucoeanHs-
€TCA K MOneKkyne BoAbl, 06padys WOH FMOPOKCOHUS
H,O".

1.1.2. Ctpoenne monexkyn
M accoLnaToB NPUPORHOI BOAbI

Camas npocTas npuHaTas cerogHs MOAenb Mone-
Kynbl Bogbl — TeTpasgp (puc. 1.1, 1.2). B gencreutens-
HOCTU OMHOYHbIE MONEKYIbI BOAbI MPY HOPMabHbIX
TemnepaType M OaBneHnu He cyLlecTByloT. ECTb He-

Puc 1.1. Tetpaagp (mogenb):

a — BMJ Ha MOJEKyIy BOAbl CO CTOPOHbI aTOMOB BOAOPOAR;
6 — BWJ Ha MONEKyNy BOAbI CO CTOPOHbI aTOMa KUCOPOAa;
B — 3apsifbl (3N1EKTPOHBI, PACMONOXEHHbIE B MONEKYNe
BOAb! B BUAE TETPa3zpa)

BOOONMOANOTOBKA
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YacTtb nepsas

Puc. 1.2. Cxema npouecca
o6pa3oBaHus U3 OAHOr0 aTOMa
KMUCnopoga u AByx aToMoB
Boj0poAaa (a) Monekynbl BOAbI
(6); B - monekyna Bofbl u ee
pasmepbl

CKOJIbKO TMnoTes, OMMCbIBAIOLLNX CTPOEHME U CBOWC-
TBa accoumaToB Bofbl. OgHaKo eavMHoe MOHUMaHue
noka He JOCTUTHYTO.

CyulectByeT 1 BMosHe 060CHOBAHHOE MHEHME O
TOM, 4YTO B BOfe, Kpome noHos H*, H,O* n OH- (otene-
Kasicb OT MHOPOLHbIX NpUMeceit), cogepXxartcsa u apy-
rve noHbl: HO,* n HO,. Mo aToi runoTtese B Boae
nOeT peakuus:

H,O,*+H0O, =8 H,0. (1.1)

He nuLieHo ocHOBaHWA NPeanonoXeHne paga y4e-
HbIX-OM3NKOB: M3-3a aCMMMETPUYHOro pacrnosioxe-
HUA 9NEKTPUHECKUX 3apsaoB B MOJSIEKyne BoAbl BCe
MOJIEKYbI CBSA3aHbl ApPYr C APYroM — KaXAbliA U3 1O-
HOB BOLOPOAA OOHOW MONEKYIbl NPUTArMBAET K cebe
3/1EKTPOHbI aTOMOB KUCIOpoAa B COCELHUX MOJEKY-
nax. 1 MoXHO ckasaTb: BCe MOJEKYJSIbl BOAbI CBA3aHbI
B OQiHY MPOCTPaHCTBEHHYIO CETKY, TO €CTb OKeaH — 0gHa
ruraHTckass monekyna. Ho coctaBHble 4actu 3TOn
MaKpOMOJEKYIbl HAXOAATCA B MOCTOSHHbIX M3MEHe-
HUSIX B 3aBUCUMOCTM OT BHELLHWUX YCNOBUI (Temnepa-

Typbl 1 gp.).

1.1.3. CoctaB npupoaHoii BOAbI.
WU3oTonbl

Bcnepcteue cyllectBoBaHMa M30TOMOB BOLOPO-
Ja n Kucnopoja MOoreKynsapHasa macca BoObl MOXeT
oTnuyartbcsa ot 18. B npupofgHor Bofe HanfeHbl Tpu
n3oTona Bogopofda M Tpu maotorna Kucnopopga. Wc-
KYCCTBEHHO CO3[aHbl ABa M3oTona Bogopoda v natb
N30TOMOB KMCNopoda. TeopeTnyecKn cerofH MOXXHO
roBoputb 0 135 pasnumyHbix BUgax Boabl. Ho Tonbko
OEBSATb U3 HUX YCTONYMBBIE.

CooTHOLLEHME 3TUX CTabUITbHBLIX N30TOMOB B NMpu-
ponHon Boge, % MOof.:

'H,'*0 - 99,73; 'H,”*0 - 0,20; 'H,””O - 0,04,
"H2H'*O ~0,03%. [pyrve m3oTonbl NPUCYTCTBYHOT B
HUYTOXXHOM KONNYECTBE.

1.1.4. ®u3nyeckue cBoiCTBa BOAbI

MonsipHas acuMMeTpuYHas CTPYKTypa BoAbl U pas-
Hoobpasue ee accouvaToB OOYCMOBNMBAOT yOAUBU-
TenbHble aHOMaslbHble PU3nYeCcKne CBOMCTBA BOAbI.

Bopma poctuvraer HaubOmnblUEA MAOTHOCTU MNpu
NIOCOBOM TemMnepaType, Yy Hee aHOMasibHO BbICOKME
TennoTa ucnapeHns 1 TensoTta NnaBneHus, yaenbHas
TENNOEMKOCTb, TEMMepaTypa KUNEHUs U 3amep3aHus.
Hanpumep, MOXHO CpaBHUTbL BOQY C aHanOrm4HbIMK
BOOOPOOHbIMUY COEAMHEHUAMM NOLPYNMbl KUCIIopoaa
nepuoguyeckon cuctemsl anemeHtos .. Mengene-
eBa (Tabn. 1.1).

Tabnuua 1.1
3aBMCMMOCTb TEMMNepaTyp 3aMep3aHns U KUNeHUs HEKOTOPbIX
COeAVHEeHNA BOAOPOAA OT MOSEKYNAPHON MacChbl

CoeauHeHus Monekynsapuas | Temneparypa, °C
INEMEHTOB Macca 3amMep3aHns | KUNeHus
NoArpynnbl

Kucnopopa

C BOA0POAOM

H,Te 130 -51 -4

H,Se 81 —-64 —42

H,S 34 -82 —61

H,0 18 0 +100

VMcxoga mn3a temnepatyp KUMNeHUs M 3amMep3aHusi
ruopuaos cepbl H,S, ceneda H,Se n Tennypa H,Te,
Boda (rmapva kKucropona) JomkHa 6bina 6bl Kunetb
npv Temnepatype MuHyc 80°C 1 3amep3aTb Npu Mu-
Hyc 100°C. B pencTtBUTENbHOCTW Boga KWUMAT pu
+100°C v 3amep3aeT ripu 0°C.

Hawvbonbluas nioTHOCTL BoAkl NpWU Temneparype
+4°C obecneymBaeT XU3Hb B BOOE 3MMON. [TNOTHOCTb
YUCTOM BOAbl, CBOOOOHOW OT BO3Ayxa, Npu aTMoc-
depHom pgaeneHun 0,1 MlMa paeHa 1,00000 r/mn. Mpw
noBbIX ApYrux Temneparypax nioTHOCTb MEHbLLE.
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BonbLuas ygesbHas TeroemkocTs — 4,1855 x/(r -°C)
npu 15°C — cnoco6CTBYET perynnupoBaHunto Temnepa-
Typbl Ha 3emrie n3-3a MegsIeHHoro HarpesaHus u oc-
TbiBaHMSA Macc BoAbl. Y pTyTW, K NpUMeEpy, yaenbHas
TennoemkocTb npu 20°C — Tonbko 0,1394 Ox/(r -°C).
Boobuwe TennoemMKocTb BOAbl 6orfiee 4eM BABOE
npeBbIlaeT TEMNOEMKOCTb 060ro Opyroro Xxu-
MWYECKOrO COeAMHEHUA. DTUM MOXHO O6BACHUTL
BbIOOP BOAObI B Ka4ecTBe paboyero Ttena B 3Hep-
reTuke.

AHOManbHOe CBOWCTBO BOAObl — pacLunpeHne o6b-
ema Ha 10% npu 3amep3aHun obecrneymBaeT nna-
BaHMe Nbha, TO eCTb ONSATb COXPaHSET XM3Hb MOLO0
NbOOM.

Ewie ogHo Ypes3BblHariHO BaXXHOE CBOMCTBO BOLbI —
WCKMOUYNTENBHO 6GOSbLUOE MOBEPXHOCTHOE HATSKe-
Hue. Monekyrbl Ha NOBEPXHOCTU BOAb! MUCMbITbIBAKOT
OENCTBUE MEXMOJEKYNAPHOIO MPUTSXEHUA C OOHOM
CTOPOHbI. Tak Kak y BOAbl CWJbl MEXMOJSIEKYNSIPHO-
ro B3aMMOZENCTBUSA aHOMaslbHO BENMKK, TO Kaxkaas
«MraBarLlas» Ha NoBEPXHOCTM BOAbl MOreKyna Kak
6bl BTArMBaETCHA BHYTPb Cos BOAbl. Y BOAbI MOBEPX-
HOCTHOE HaTsxXeHue pasHo 72 MH/m npun 25°C. B vac-
THOCTW, 3TUM CBOMCTBOM OOBACHAETCA LLapoBas pop-
Ma BOAbl B YCITOBMAX HEBECOMOCTM, MOOHATNE BOAObI B
no4yBe M B KanwuisipHbIX cocydax OepeBbeEB, pacTte-
HAM 1 T.4. [Na cpaBHEHWUS: Y 3TUIOBOrO crivpTa npu
3TOM Xe TemnepaType NOBEPXHOCTHOE HATSXEHUE B
3,5 pasa MeHsbLLe.

1.2. Knaccucdukaumsa
NPUMPOAHLIX BOA

1.2.1. [lucnepcHbie cUCTEMbI

lMpupogHasa Boga — CNOXHas AMCMNepcHasa cucTe-
Ma, cofepxallias MHOXECTBO pa3HO06pa3HbIX MUHE-
pasibHbIX Y OpraHUYecKux NpUMecen.

IuncnepcHas cuctema COCTOMT M3 MEeNKUX YacTul
BELLECTBA, pacnpeneneHHoro B ApYyroM BeLlecTBe
(cpepe). Cuctema HasblBaeTCsA rOMOIreHHOM, €ecnu
BHYTPM Hee HeT MOBEpPXHOCTEN paspgena, oThensto-
LWKUX Opyr OT gpyra 4acTu CUCTEMbI, pasfmyaroLmecs
Nno CBOWCTBaM. [€TeporeHHble CUCTEMbl — CUCTEMbI,
BHYTPU KOTOPbIX €CTb Takme NMOBEPXHOCTU pasgena.
FomoreHHas cuctema — ogHoghasHas, rereporeHHas —
COCTOMUT U3 HEe MeHee AByX has.

Mpn pasmepe 4YacTuy Npumecelr BoObl MEHbLUE
10 MKM — 3TO romMoreHHas cuctema (ogHodasHas n3
OBYX uUnu 6onee nHAMBMAyasnbHbIX BellecTB). Ecnm
pasmep 4actuy >10° MKM, TO npumecu 06pasyroT C
BOLOM reTePOreHHyto (HEOQHOPOOHY MHOrogasHyto)
cucTemy.

YacTtb nepsas

VCTUHHbIE pacTBOpbl, rAe NPUMECU HaxomsTcs B
MONEKYNAPHO-PaCTBOPEHHOM BMAE MNWU B BUAE WO-
HOB, — 9TO FOMOI€HHbIE CUCTEMBI. [€TeporeHHbIe cuc-
Tembl — Konnomabl (pasmep 4dactuy: 102107 MKm)
nnu cycneHamm (4actuubl >10" mkm). CycneHsum mo-
ryT 6bITb NpeacTaBieHbl B3BECAMMU, IMYSIbCUSAMU, Ne-
HaMmu (4acTHbIN cny4an aMynbCun).

1.2.2. Cucrembl Knaccutuxkayum

Boga — oguH 13 nyywmx pacteoputenen. ManHa-
YyanbHO B MYpOBOM OkeaHe 6blin — B TOW WU UHOM
CTEMNeHn — pacTBOPEHbI BCce BellecTBa 3emnu. M ato
pacTBOpPEeHNEe MPOLOIMKAETCHA: KONMMYECTBO MOPOBbLIX
BOL WIOB M FOPHbIX nopopf coctasndet okono 19%
BCen rmgpocgepsbl.

Ve HeCKONbKO CTONMeTUn paspabarbiBaloTCs CUC-
TeMbl Knaccuukaumm npupoaHbiX BO4 U CNOCOObI
KakK MOXHO 60ree KpaTKoW XapakKTepUCTUKU KavecT-
Ba BOfbl (MHOEKC KadecTBa BoAbl). BoigeneHo 625 u
Jaxe 6onee Knaccos, rpynmn, TUMOB U pa3HOBUAHOC-
Ten Bog. B.W. BepHagckuim cumtan, 4To 4Mcno BUOoB
npupogHbIx Bog 6onbLue 1500 eguHuL,.

OpHako 4em 6onee getanbHO paspabaTbiBanacb
krnaccumkaumMa Bod, TeM 6ornblie uccnegosare-
NV yOansanucb OT XKENaeMoWn KPaTKOCTU M ICHOCTU
B onpefeneHun kadectea Boppl. Okazanocb HEBOS3-
MOXXHbIM OLLEHUTb MPUroAHOCTb BOAb! AN NMUTHLEBbIX,
TEXHUYECKUX, OPYrnX Lienen TofIbko Ha OCHOBE npeg-
NOXEHHbIX YHMBEpCanbHbIX MHOEKCOB BOAbI. [Mo-npe-
XXHEMY Ka4yeCTBO BOAbI, NPUrOOHOCTb €€ A UCMOSlb-
30BaHNs OLIEHMBAETCA MO KOMIMJIEKCY nokasaTeneun, u
HY>XHO MPU3HaTb, YTO TaKOW NoAxXo4 4aeT Nuwb npu-
61IM3NTENBHOE 3HAHME O Ka4ecTBe BOAbl. DTUM, B Hac-
THOCTU, MOXHO O6BbACHUTL 60SbLIOE (40 HECKONBbKMX
[OECATKOB) KONMMYECTBO HOPMUPYEMbIX MokasaTenem
ONs1 KXKA0ro M3 BO3MOXHbIX MPUMEHEHUIA. [0BOpUTb
0 Ka4yecTBe BOAbl MMEET CMbICI NIULLb B CBSA3WN C KOHK-
peTHOM 061acTbio ee AanbHenLero UCnofb30BaHUS.

K HacTosiLLeMy BpeEMEHM CO3[AHO HECKOSbKO fe-
CATKOB KNacCMUKaLMNOHHBLIX CUCTEM, paccMmartpuBa-
OLLMX 6ONbLUEN YacTbio MOA3EMHbIE BOAbI U CryXa-
LLIMX OCHOBOW AN NMOHMMaHusA B3rNS4OB aBTOPOB Ha
reHe3nc noAa3emHbIX BOf, Ha TO, Kakme COCTaBnsto-
Lne Noa3emMHbIX BOA M BOOOLLE MPUPOAHBIX BOA rnaB-
Hble Unn 6onee BaxHble. [104TK BCe OHM cO3aaBanuchb
rMAaporeonioramMmu U oTpaxkaroT UX MPUCTpacTus.

Ins BOOoONoaroToBKM 3TUM CUCTEMbI MMEKOT Oroc-
pefoBaHHOE 3Ha4YeHue — AN CPaBHUTENbHOIO aHanu-
3a pasHbiX BOA B OCHOBHOM B Y4Y€6OHbIX U CTaTUCTU-
YeCKUX Liensx.

CerogHsa Hanbonee ynoTpedbuTenbHbl Knaccudu-
kaumoHHble cuctembl C.A. Lykapesa, O.A. AnéknHa
n J1.A. Kynbckoro. Huxe paccMoTpeHbl Takxe cucTe-
mMbl A.W. MepenbmaHa 1 dompmbl Rohm & Haas («Pom
n Xaac», CLLA).
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YacTtb nepsas

Knaccudgpukaynsa C.A. LllykapeBa

Knaccudgurkaums ocHoBaHa Ha npuHLumne npeobna-
AaHWs OOHOrO UM HECKONBbKMX U3 TPEX M1aBHbIX KaTu-
oHoB (Na*, Ca*, Mg?*) n Tpex rnaeHbix aHnoHos (CI,
S0,*, HCO,). Boga oTHOCUTCA K TOMY MK Apyromy
Kraccy B 3aBMCUMOCTM OT COLEP>XXaHUS YNOMSIHYTbIX
MOHOB B KONNYeCTBe, NnpeBblluatoLLieM 25%-3KB. (CyM-
Mbl MPOLEHT-9KBUBA/IEHTOB aHWOHOB W KaTWOHOB B
OTAENbLHOCTY NpuHUMatoT 3a 100). KombuHmpys Tunbl
BO[, MO COAep>XXaHuto KaTMoHoB, nony4atoTt 49 Knaccos
BoA. Hanpumep, Boga MOXET HasbiBaTbCA rmapokap-
OOHATHOW HaTPUEBO-KalnbLMEBON WU CynbgaTHo-
rmapoKapboHaTHOM KasibLMEBON.

Mo obLuen MMHepanu3aummn Kaxabl knacc pasge-
neH Ha rpynnbl: A — meHee 1,5 /n; B — o1 1,5 go
10 r/n; C—-o01 10 0o 40 r/n n D — 6onee 40 r/n.

Knaccudmkauus LLlykapesa o4eHb npocTta 1 yaoob-
Ha Ons COMOCTaB/IEHNsT Pa3fINYHbIX MO XUMUYECKOMY
COCTaBy BOA, HO rpoMo3fka (49 knaccos, 4 rpynmbl).
Kpome TOro, geneHve Ha knaccbl HOCUT cdhopmalb-
HbI XapakTep, BCIEACTBME HEro YacTb KacCoB — He-
peanbHas.

Knaccundpukaums J1.A. Kynbckoro

lMpakTnyecknin nHTepec npepcrtasnsger daso-
BO-AMCNEpCHasa Knaccudukauus npumecen Bogbl,
paspabotanHas JI.A. Kynbckum (taén. 1.2). Ona
3aja4, CBA3aHHbIX C OYUCTKOM BOAbI, 3Ta KNaccu-
dmKaums nofiesHa Tem, 4YTO, onpenennes pas3oBo-
ONCNEPCHOEe COCTOsIHME MPUMECEN B BOAE U YyC-
TaHOBMB ee MPUHaONIeXHOCTb K Kakomn-TO rpynne,
MOXHO MpefBapuUTeNbHO Bbl6paTb KOMMMEKC Me-
TOOOB U CcTagun o4nucTku Bogbl. [Mpn aToM dhaszo-
BO-OMCMNEPCHOE COCTOsIHME MPUMECEN [OSKHO YC-
TaHaBnNMBaTbCA NOCIE KaXAon ctagum ob6paboTku
BOAbl N Y4UTbIBATLCA MPU NPOEKTUPOBAHUN BCEN
CXEMbl BOOOMOArOTOBKMU.

MeTogbl 06paboTKm  BOAbl,  OMNpefefeHHble
JILA. KynbCcknum Ha OcHOBe (pa30BO-OMCMEPCHOMO aHa-
nm3a npumecen Bodbl, ONMCaHbl HUXE (MPepIoXeHMs
Kynbckoro gononHeHs! A. AwmposbiM — V 1 VI rpynnb).

YacTb nepeyncrnieHHbIX METOLOB MPUMEHSETCHA B
crneumnanbHbIX NPOMBILLIIEHHBIX CUCTEMAx U He Mnpu-
MeHsIeTCS B KOMMYHaJIbHOM M 3HEPreTUYeCKOM BOAO-
CHa6XeHuu.

lpynna |. Bospenctenme Ha B3Becu (Hanpumep,
cefMMeHTauus, OCBET/IEHME BO B3BELUEHHOM CJIOE,
ocafiMTeNlbHOE LIeHTpUyrmposaHune, LeHTpobexHas
cenapaums B rugpoumkiioHax, drnortaums, unsTpo-
BaHMe Ha MefJIeHHbIX UILTPax N Ha CKOPbIX uUIb-
Tpax no 6e3HanopHoOM cxeme 1 ap.).

lpynna Il. Bo3pencTeue Ha KonnongHble npumecu,
B TOM 4MCfle BbICOKOMONEKYSSAPHbIE COEOMHEHUS W
BUPYCbI: Koarynaums, nokynsums, anekTpokoaryns-
Uns, SNEKTPOUCKPOBON (paspsigHblin) MeTod, GMOXu-
MUYECKUM pacnag, ancopoums Ha BbICOKOAUCTEPCHbIX
MaTepuanax, B TOM Y1CIie IMYHUCTbLIX MUHepanax, no-
HUTax, OKMCIeHMe (XITOpUpoBaHWe, 030HMPOBaHUE),
BO3feNcTBME ynbTpaduoneTosbiM, y- U B-usnyye-
HMeM, NOTOKaMM HEMTPOHOB W [p., ySbTpa3BykoBas
06paboTKa, 06paboTka MOHaAMU TAXENbIX MeTasoB
(megu, cepebpa u ap.).

lpynna lll. Bo3goenicTBre Ha pacTBOPEHHbIE OpraHu-
YecKue BeLLecTBa M rasbl: gecopbums ra3oB U fierko-
NeTy4YMX OpraHN4eckmMx COeQUHEHNA NyTEM aspupoBa-
HUS, TEPMUYECKON N BaKyyMHOW OTFOHKW, aacopbums
Ha aKTUBHbIX YIMAX, NPUPOOHBLIX N CUHTETUYECKNX MO-
HUTax 1 Jpyrmx BbICOKOMOPUCTLIX Matepmanax, akcTpa-
KUMS HE CMELLMBAOLLMMUCSA C BOOOW OpraHn4eCcKumMm
pacTBopUTENSMM, 3Banopauus (a3eoTponHasa OTroHKa,
napoumpKynaums), neHHas donoTtaums, pektudmkaums,
oKucneHve (kngkodasHoe, pagvaumoHHOE, 3NEKTPO-
XUMUYECKOE, BUoNorn4eckoe, napodasHoe, XJopom,
O30HOM, OVNOKCUOOM Xropa v gp.).

Ta6nuua 1.2

Knaccudomkauus 8o no pasoBo-ANCNEpPCHOMY COCTOSAHUIO NPUMeCen

Ipynna HaumeHoBaHue npumeceit Pa3mep yacTuu, MKM | XapaKTepucTUKa npumecei

[eTeporeHHas cuctema

| Basecu >10" CycneHanu 1 amynbcumn, 06yCcrnoBaNBatLLME MYyTHOCTb BOJbI;

MUKPOOPraHU3Mbl U NMAAHKTOH

Il KonnonaHo-pacTBopeHHble 10102 Konnoungpl 1 BbICOKOMOJIEKYNAPHbIE COEAUHEHMs, 00YCIIOBIIMBAKOLLINE
BELLECTBA OKNCNSeMOCTb 1 LiBETHOCTb BOJbI; BUPYChI

[omoreHHas cuctema

I MonekynspHo-pactBopeHHble | 10104 [a3bl, pacTBOPUMbIE B BOLE; OpPraH14eckune BeLLeCTBa, NpuaatoLlme
BELLECTBA BOJE 3anax u NPUBKYC

1\ Bewiecrsa, <108 Conu, KNCcnoTbl, 0OCHOBAHUS, MPUAAIOLLNE BOAE XECTKOCTb, LENOYHOCTb
ANCCOLMPOBAHHbIE HA NOHbI 11 MUHEPaNM30BaHHOCTb
(3neKTponuTbl)
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lpyrina V. Bo3pencTBme Ha NpUMeCcH MOHOTMEHHbIX
HeopraHMyecKuX BELLECTB: MOHHbIA OOMEH, 3N1EeKTPO-
avanus, peareHTHasa 06paboTka, Kpuctanamaaums.

lpyrina V. BospgencTBne Ha Body: OUCTUNNALMSA,
BbIMOPaXMBaHNE, 3SKCTPakuus Kpuctannormgpara-
MW U CMELLMBAKOLLMMUCA C BOAOW OpPraHN4eCcKUmm
pacTBopuUTENAMU, MarHUTHas ob6paboTka, obpaTHbIf
OCMOC, HarnopHas unsTpaums.

lpynna VI. Bo3gencTBue Ha BOLHYIO CUCTEMY B
LesioM: 3aKayka B MOA3EMHbIE FOPUOHTbI, B IMY6OUHbI
MOpPEMN, 3aXOPOHEHME, CXXUraHme. T MeToabl Npume-
HSIOTCA TONBKO B TOM Cllydae, ecnv MeTogbl NepBbIX
NATU FPYNN 3KOHOMUYECKN HEMpuemembl.

Knaccudpukaums cpupmbl Rohm & Haas («Pom
un Xaac»), CLA

Knaccudmkauusa Bog no martepuanam  upMmsl
Rohm & Haas nopo6Ha knaccudmkaumm Kynbckoro,
HO OOMNOSIHUTENbHO COAEPXWUT MONe3Hble cBefe-
Husa —1a6n. 1.3. (Unt. no: B.A. KuwiHeBckuin).

YacTtb nepsas

Knaccudgpukaymnsa O.A. AnékmHa

Knaccudmkauma O.A. AnékmHa C NOnpaBKoW
E.B. MNocoxoBa n X.C. CbigbikoBa coyeTaeT npuHLM-
Mnbl geneHns Bog nNo npeobnagarLLmMm noHam 1 no co-
OTHOLLEHWNIO MeXAY HMMK. Bce Boabl endrcsa Ha Tpu
Kracca no npeo6rafatoLllemMy aHWoHY: rmpgpokap6o-
HaTHble (KapboHaTHbIE), cynbdaTHbIe N XNOPUAHbIE.
BHyTpM kaxZaoro knacca BbIAENAT TpU rpynnbl Mo
npeo6nagaHnio OOHOro U3 KaTMOHOB: KasbLUMiA, Mar-
HUA, HATPUA (U HATPUN + Kanu).

Knaccundpukaums A.N. lNepenbmaHa

OnpepeneHHbIi MHTepeC MNpeAcTaBnseT Knaccu-
dukaumnsa A.U. TlMepenbmaHa, BblOenvBLUEro LWeCTb
rMaBHbIX TAKCOHOB, KaX bl N3 KOTOPbIX onpeaenseT-
€Sl HA OCHOBE 0CO60ro KpUTEPUS:

rpynna — temrneparypa;

TUM — OKUCIUTENIbHO-BOCCTAHOBUTESbHbIE YCIIO-
BUSI;

Knacc — LLefI04HO-KUCIOTHbIE YCIOBUS;

Tabnuya 1.3

KJ'IaCCI/Id)I/IKaLI,I/IFI npuMecen BOA Mo cuiiam, yaepXuBatoLLMM X B BOAE, U METOAbI UX YAaNIeHNs

(da30Bas xapakTepucTHKa

Ipynna

Dun3nKo-xnummyeckas
XapaKTepucTuKa

leTeporeHHble CUCTEMbI
|

[py6oamncnepcHble
NPUMECH: CYCreH3uu,
3MYIbCUU, MAHKTOH,

[Tpumecn KonnougHon
CTENeHN ANCNepCHOCTM:
OpraHu4eckue n

TomMOreHHbie CHCTEMbI
i

[Tpumecn monekynspHon
CTEMeHU OUCMepCHOCTH:
rasbl, OpraHun4yeckme

[Tpumecu NoHHOI CTeneHun
JNCMepCHOCTM: conu,
KNCNOTbI, 0CHOBAHUS

MeToab! yaanexus
npUMecei 13 Bofbl

naToreHHble HeopraHuyeckme BELLECTBa, COMMK,

MUKPOOPraHM3Mbl BELLIECTBA, BUPYCbI, KMCNOTBI, LLENI0YM, He

6akTepuu nepeLueaLIne B MOHHOE
COCTOfIHME

[TonepeyHblit pasmep >10 10-107? 102-10° <10°®
YaCTUYKM, MKM

OunbTpaums YnbeTpacpunsTpaums 06patHbIil 0CMOC, HaHOUNTLTPALIUSA

(MexaHu1ecKoe yaanetve) Koarynsums [ecopbuus rasos n [TepeBoa NoHOB B

BELLIECTB, 3BanopaLus
TPYOHO-NETYYNX BELLIECTB

ManopacTBOpUMble
coefNHeHUs

OKmcneHme X10poM, 030HOM, MEPMaHraHaToOM

Ancop6bums Ha
rUapoKcuaax 1
JNCNEpPCHbIX MUHEpanax

Ancop6uys Ha aKTUBHBbIX
YIAAX U ApYrux
martepuanax

duKcaumsa Ha TBepaoin
thaze noHuTOB

Arperauus npy nomoLLu roKynsHToB

(QHMOHHbIX 1N KATUOHHbIX)

AccouuaLusa Monekys

Monspu3aaums un
KOMM/EKC0-06pa3oBaHme

dnotauyus

9NeKTPOn3 CuHe-
3eMeHbIX BOJOPOCHEN

ANeKTPo-hopeTnyeckne
MeTofpbl

AKcTpakuus
OpraHnyeckumm
pacTBopUTENSAMUIA

Cenapauus NOHOB npu
pPa3nnyHoOM (ha3oBoMm
COCTOSAHUN BOfBI

npumecun B Bofe

bakTepuuuaHoe BupynuumaHoe Buoxumuyeckuii pacnag | lcnonb3osaxue
BO3/IENCTBMe BO3/ENCTBME MOZBVKHOCTU MOHOB B
AMIEKTPUYECKOM Mose
CWibl, yOepXuBaioLLme TMOpoanNHaMIUYEcKue JNeKTPOCTaTUYeCKIe BanepBaanbCoBble oHHbIe CUmbl PACTBOPOB

BOOONMOANOTOBKA

Bubnuoteka «Aksa-Tepm»




YacTtb nepsas

CEMENCTBO — 06LLaa MMHepanuM3aums;

popn — pacTBOPEHHOE OpraHNYeckoe BELLECTBO;

BUA — Bedylume KaTMOHbl U aHWMOHbI (Kpome H* 1
OH)).

B ston knaccudpmkaumm, B OTNMHME OT MHOMMX
Opyrnx, B TOM YUCIEe OMUCaHHbIX Krnaccudmkaumm
LLlykapeBa n AnékuHa, yuyuTblBalOTCA TemnepaTypa,
opraHunyeckue BellectBa, rasbl. A.W. TlepenbmaH
NPeAnoXmn Takxe n3obpaxarb Bogy B BMAE LLECTU-
3Ha4YHOro Ymcna — No KOIMYECTBY TAKCOHOB U Pa3Ho-
BUOHOCTEN, KOTOPbIX B K&XXOOM TakCOHe — He 6ornee
OeBATU.

1.3. DUaMKo-xmMmmuecKue
nokKasartenu Kavdecrtsa
NnpUpPOAHLIX BOA

Mop KayecTBOM MPUPOOHOM BOAbI B LIESTOM MOHU-
MaeTCcsa XapakTepuCTMKa ee cocTasa U CBOWCTB, Orl-
pefenstoLLlasn ee NPUroqHOCTb AJ151 KOHKPETHBLIX BUOOB
Bogonone3osaHusa (FTOCT 17.1.1.01-77), npn aToMm
KpUTEpUM KavecTBa NpPefcTaBnsaoT cCOO0M MPU3HaKM,
MO KOTOPbIM MPOM3BOANTCH OLeHKA KayecTsa BoApbl.

1.3.1. B3BeweHHbIe NnpumMecH

B3BelleHHbIe TBEPAbIE T1prMecH, TNPUCYTCTBYIO-
e B NpuUpoHbIX BOJAaX, COCTOAT U3 YacTuy rnu-
Hbl, NeckKa, unna, cycneHgmpoBaHHbIX OpraHn4ecknx un
HeopraHn4ecknx BeLllecCTB, MJIaHKTOHa U pa3finyHbIX
MUKPOOpPraHn3mMoB. BaBeLueHHble YyacTuubl BIUNAKOT
Ha NMpo3pa4yHoOCTb BOAbI.

CopepxaHve B Bofe B3BELLEHHbIX NMPUMECEN, na-
MepaemMmoe B MI‘/J'I, paetT npeactaBsieHne O 3arpAa3HeH-
HOCTWM BOAbl HacTnuamMn B OCHOBHOM YCJIOBHbIM Oua-
meTpom 6onee 1-10* Mm — Tabn. 1.4.

Mpn copepxaHun B BOAE B3BELLEHHbIX BELLECTB
MeHee 2—3 MI/n Unn 605bLUe YKasaHHbIX 3HAYeHUN,
HO YCMOBHbIA AnameTp Yactuy MeHbwe 1 - 104 mm,
OnpegeneHne 3arps3HEeHHOCTU BOObl MPOU3BOLAT
KOCBEHHO MO MyTHOCTU BOAbI.

1.3.2. MyTHOCTb M NPO3PaAYHOCTD

MyTHocTs BOAbI BbI3BaHa NPUCY TCTBMEM TOHKOAMC-
NepPCHbIX NpUMecein, 06YCNOBNEHHbIX HEPACTBOPUMbI-
MW WKW KONNIOUAHBbIMU HEOPraHWYEeCKUMN U OpraHu-
YeCKMMW BeLLeCTBaMU PasfIM4HOro MPOUCXOXOEHUS.
KayecTBeHHOe onpepeneHne NpoBoaaT onMcaTesnbHO:
MYTHOCTb He 3ameTHa (OTCcyTCTByeT), cnabas ona-
necueHums, onanecueHuus, cnabomyTHas, MyTHasa 1
CUnbHas MyTb.

B Poccum MyTHOCTb 4alle BCEro namepsioT B He-
henomeTpuyeckmx eguHuuax MytHoct HE® (NTU)
Ons HebonbLUMX 3Ha4veHur B npepenax 0-40 HED
(NTU), Hanpumep ans NnuTbeBOW Boabl. B ycnosumsax
60SbLION MYTHOCTU OObLIYHO MPUMEHSAETCS n3Mepe-
HWe eanHUL MyTHOCTM Nno doopmasmnHy (EM®). Mpepe-
nbl n3amepennn — 40-400 EM®.

Mnpukatop no HE® (NTU) — paccemBaHune nsnyde-
Hus1, o EM® — ocnabneHne notoka nany4venus. Coot-
HOLLEeHWe pas3nuyHbIX eanHuy nameperns B N.1.3.4.

Hapsgy ¢ MyTHOCTbIO, 0COBEHHO B Cny4yasx, korga
BOLA UMEET He3Ha4YUTESNbHbIE OKPACKY M MYTHOCTb, U
nx ornpepeneHve 3aTpyaHUTENbHO, MNOSb3YTCH NoKa-
3aTeneM «rpo3pavyHoCTb».

Mepa npo3pa4HoCcTu — BbicOoTa cTOoN6a BOAbI, NpU
KOTOPOM MOXHO HabnwgaTb Ornyckaemylo B BOAy
6enylo nnactuHy onpefefieHHbIX pa3MepoB (AMCK
Cekkun) unm pasnuyaTtb Ha 6enon 6ymare LpudT
onpepeneHHoro pasmepa u tmna (wpudt CHen-
neHa). PesynbTaTbl BblpaxalTca B caHTMMeTpax
(Tabn. 1.5).

HononHutensHo cm. 1.1.34.

Tabnuua 1.4
XapaKTepI/ICTI/IKa BOJ NO COAEP>XaHNO B3BELLUEHHbIX I'IpI/IM(-)CGI7I

Pa3mep YacTuy MmapaBnu4eckas KpynHocTb

Mpumech (ycnoBHo)

Bpems ocaxpaeHus yactuy

(npn6nM3NTENbHDIA), MM (ckopocTb ocaxpeHus B 1abopaTopHOM Ha1Mm
LMJIMHAPE B TeYeHue 2 4), MM/c

1,0 100 KpynHblid necok 10¢c

0,5 53 CpeaHnii necok 20 ¢

0,1 6,9 Menkuit necok 2,5 MUH

0,050-0,027 1,7-0,5 KpynHbIn un 10-30 mMuH

0,010-0,005 0,070-0,017 Menkuii un 418y

0,0027 0,005 KpynHas rnuHa 2 cyT

0,0010-0,0005 0,00070-0,00017 ToHKas ruHa 0,5-2 mec

0,0002-0,000001 0,000007 KonnouaHble Yactuupl 4ropga
BOOONMOAOINOTOBKA
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Ta6nuua 1.5 1.3.3. 3anax
XapakTepucTika Bog o npo3padHocTy XapakTep M WHTEHCUBHOCTb 3anaxa MpUPOAHON
BOAbLI ONPefensioT opraHonenTudecku. Mo xapaktepy

Mpo3payHocTb EAuHMLa W3MEpeHns, cm 3anaxu OensaT Ha Age rpynnbi:

€CTECTBEHHOIr0 MPOUCXOXAEHUS (KMBYLLME U OT-

lMpo3payHas bonee 30
MepLUMe B BOAE OpraHM3Mmbl, 3arHMBawLiMe pacTu-
L3 Bonee 25 fio 30 TenbHbIE OCTATKM 1 Ap.) — Tabn.1.6;
CpenHeit MyTHOCTM bonee 20 50 25 MCKYCCTBEHHOrO MPOUCXOXAEHUA (MPUMecK npo-
MyTHas bonee 10 go 20 MbILLMEHHbIX W CENbCKOXO3SIMCTBEHHbIX CTOYHbIX
04eHb MyTHas Metee 10 BOA).
MHTeHcmBHOCTL 3anaxa no NOCT 3351-74* oueHu-
BalOT B LLECTMOaNNbHON WwKane — taén. 1.7.
3anaxu BTOPOW rpynnbl (MCKYCCTBEHHOrO Mpowuc-
XOXAEHWSA) Ha3bIBAOT MO ONpefensaowmm 3anax Be-
LLeCcTBaM: XJIOPHbIA, GEH3NHOBbLIA U T.A4.
Tabnuua 1.6

3anaxu eCTeCTBEHHOI0 NPOUCX0XAEHUA

06o3Ha4eHue 3anaxa | Xapaktep 3anaxa | [pumepHblil poa 3anaxa

A Apomartuyecknii OrypeyHblid, LLBETOYHbII

b BonotHbIN INuCTbIN, TAHUCTLIN

[ [HUNOCTHBIIA DeKasnbHbIN, CTOYHbINA

il [peBecHbilii 3anax MOpCKOW LLenbl, APeBECHON KOpbI

3 3emnmucTbin Mpenblid, 3anax CBEXXEBCMNAXaHHON 3eMIN, FUHUCTII
Mn [TnecHeBbIn 3aTx/Iblil, 3aCTONHbIN

P PbI6HbII 3anax pbl6bero Xmpa, pbibbl

G CepoBOAOPOAHBIA | 3anax TyXmblX AuL

T TpaBAHUCTbIN 3anax CKOLLEHHON TpaBbl, CeHa

H HeonpeneneHHblii | 3anaxu eCTECTBEHHOIO NPOUCX0X/EHUS, He NOAX0AsLLNe NOA NPeablayLLne onpeaeneHns
Tabnuua 1.7

XapaKTepI/ICTI/IKa BOJ MO NHTEHCUBHOCTK 3anaxa

WHTeHcHBHOCTL 3anaxa, XapaktepucTuka OnucatenbHbie onpefeneHus

6annbl

0 3anaxa HeT OTCyTCTBME OLLYTUMOrO 3anaxa

1 OyeHb cnabbii 3anax, He 3aMey4aeMblii NoTpebUTeNeM, Ho 06HaPYXKMBAEMbIA ONbITHLIM
nccneaoBartenem

2 Cnabbin 3anax, He NPUBMEKALOLL BHAMAHNS NOTPe6UTENS, HO 0BHAPYXXNBAEMbIiA UM, ECITN
yKasaTb Ha Hero

3 3ameTHblif 3anax, nerko 06Hapy>X1Baemblii 1 MOFyLLWiA AaTb NOBOA OTHOCUTLCS K BOAE C
Heogo6peHnem

4 OTYeTNMBbINA 3anax, 06pallaroLLnii Ha cebs BHIUMaHWE 1 [enatoLLnii BOAY HENPUATHOM ANS NUTbS

5 O4eHb CUMbHBbIN 3anax CunbHbI HACTONbKO, YTO AeNaeT BOAY HEMPUIOAHOW ANs NATbS

Bubnunoteka «Aksa-Tepm»
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1.3.4. BKyc u npuskyc

MIHTEHCUBHOCTb BKYyca W rnpuBKYyca B COOTBETCTBUMN
¢ FOCT 3351-74* onpefnenseTtcs Takxe no ectnoban-
NbHOWM WKane — 1a6n. 1.8.

PasnuyaloT 4eTbipe BULA BKYCOB: COMEHbIN, FOPb-
KU, cnagkumi, KNCNbI.

Ka4eCTBEHHYO XapaKTepUCTUKY OTTEHKOB BKYCO-
BbIX OLLYLLIEHUA — MPVBKYCA — BbIpaXKaroT onvcaresib-
HO: XIOPHbIN, PbIGHLIA, FOPLKOBaTLIN U Tak danee. Ha-
néornee pacnpoCTPaHEHHbIM COMEHbIM BKYC BOAbl 4allle
BCEro OOYCMOBfIEH PACTBOPEHHbIM B BOOE XJIOPUAOM
HaTpWs, rOpPbKUN — cynbdaToM MarHus, KUCHbIN — U3-
ObITKOM CBOGOAHOrO Anokcuaa yrnepoga u 1.4. lo-
por BKYCOBOIO BOCMPUATUS COJNEHbIX pPacTBOPOB
XapakTepusyeTca TakMMW KOHUeHTpauusmu (B guc-
TunnnposaHHon soae), mr/n: NaCl - 165; CaCl, - 470;
MgCl, — 135; MnCl, — 1,8; FeCl, — 0,35; MgSO, — 250;
CaSO, - 70; MnSO, - 15,7; FeSO, — 1,6; NaHCO, — 450.
Mo cune BO3OENCTBMA HA OpPraHbl BKYCa MOHbI HEKOTO-
pbIX METANIOB BbICTPANBAKOTCA B CreayoLLme psabl:

KaTuoHbl: NH,* > Na* > K*; Fe?* > Mn?* > Mg? > Ca?*,

aHuoHbl: OH > NO, > CI > HCO, - > SO 2.

1.3.5. LiBeTHOCTb

[MokazaTtenb KavecTBa BOAbl, XapaKTepuayloLmin
WHTEHCMBHOCTb OKPacKu BOAbl U 06YCIIOBIIEHHbIN CO-
AepXaHueM OKpalleHHbIX COedVHEHWNI, BblpaxkaeTcs
B rpagycax nnaTMHO-Ko6ansToBOW LUKasbl U onpefe-
nseTcsa NyTeM cpaBHEHUs OKPaCcKWU UCMbITYEMON BOAbI
C aTasnoHamu.

L{BeTHOCTE NPUPOAHLIX BOL OO6YCrOBneHa rnas-
HbIM 06pPa30M MPUCYTCTBMEM F'YMYCOBbIX BELLECTB U
COeIMHEeHWI TpeXBaneHTHOro Xeneaa, konebnercs ot
€[MHU1L 00 ThicaY rpagycos — 1abn. 1.9.

1.3.6. Munepanusayus

MuHepanusaymsa — cymmapHoOe cofep>XaHue BCex
Hal7lp,eHHbIX npn xmMMm4eCKomMm aHanmse BOAbl MUHe-
panbHbIX BellecTB. MuHepanusaumsa NpupoLHbIX BOA,
onpependwwan nUx yaesibHyr 3NneKTpornpoBOOHOCTb,

Tabnuuya 1.9
XapakTepucTiKa BOA Mo LIBETHOCTY

LietHocTb ERuHMLbI W3MEepeHns, rpanyc
NNaTMHO-K06aNbTOBOI Kbl

OyeHb mManas Jo 25

Manas bornee 25 o 50

CpepHss bonee 50 no 80

Bbicokas boree 80 no 120

OyeHb BbICOKas bonee 120

N3MEHSETCA B LLUMPOKMX Npefenax. BonbUnHCTBO pek
NMeeT MUHepPann3aLmio OT HECKOSTbKMX [ECATKOB MUJSI-
NMrpaMMoB B NINUTPE OO0 HECKONbKUX COTeH. VX yaenb-
Has 9nekTponpoBoAUMOCTb Bapbupyet oT 30 fgo
1500 mkCm/cM. MuHepanmsaums noa3eMHbIX BOg U CO-
NeHbIX 03ep U3MeHSETCH B HTepsase ot 40-50 mr/n oo
COTEH /N (NMOTHOCTb B 3TOM Chy4ae y>e 3HaunTenbHO
OTNIYaEeTCs OT eAuHuLbl). YaernbHas 3MeKTponpoBoau-
MOCTb aTMOCEpPHbIX OCAAKOB C MMHEpanuaaumen ot
3 0o 60 mr/n coctaenseT 3HadeHns 10—120 mkCm/cwm.
CornacHo T'OCT 17403-72 npupogHble BOAbl MO
MUHepanusaLumn pasfeneHsl Ha rpynnel (taén. 1.10).
Mpenen npecHbIx Bof — 1 r/Kr — yCTaHOBSIEH B CBA3M
C TeMm, H4TO NpU MUHepanmMaaumm 6os1ee 3Toro 3Ha4eHus
BKYC BOfibl HENPUATEH — COMEHBIV NN FOPbKO-COMNEHbIN.

Ta6bnuuya 1.10
XapakTepucTika Boj No MUHepanuaaunm

I'pynna BoAbl EAnHMUbI n3MepeHns, r/kr

MpecHble o 1
ConoHoBaTtble bonee 1 go 25
ConeHble bonee 25 go 50
Pacconbl bornee 50 r/kr

Ta6bnuua 1.8
XapaKTepVICTI/IKa BOJ NO NHTEHCMBHOCTU BKYyCa

OueHKa BKYCa U NpuBKYca, | MIHTEHCUBHOCTL BKyCa

XapakTep nposiBNeHus BKyca u npuBKyca

6annbl M NpuBKYyca

0 Her BKyc 1 npuBKyC He OLLyLLaTCA

1 OyeHb cnabas BKyC 1 npuBKyC Cpasy He OLLYLIAOTCA NOTPEOMTENEM, HO 0BHAPYXXINBAKOTCA NPU

TLIATeNbHOM TECTUPOBAHMM

2 Cnabas BKyc 1 npuBKyC 3ameyaroTcs, ecin 06paTuTb Ha 3T0 BHUMaHWe

3 3ameTHas BKyC 1 NpMBKYC NIErKO 3aMeyatoTcs 1 BbI3bIBAKOT HEOA0OPUTESNbHBIA 0T3bIB 0 BOE

4 OT4eTnunBas BKyC 1 NpMBKYC 06palLatoT Ha ce6s BHUMaHWE 11 3aCTaBNSIOT BO3AEPXKATLCA OT MUTHS

B 04eHb cunbHas BKyC 1 NpMBKYC HAaCTOMbKO CUSTbHbI, YTO IENAOT BOJY HEMPUTOAHON K ynoTpebneHunto
BOOONMOAOINOTOBKA
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Tabnuua 1.11
XapakTepucTnka Bof no 06LLeil MUHepanusauum
(Hanbonee pacnpocTpaHeHHas rpajawms)

HaumeHoBauue Bofbl 061wan MuHepanusauus, r/n

YnbTpanpecHas o 0,1

MpecHas bonee 0,1 0o 1,0
CnabonpecHas bonee 1,0 go 3,0
ConeHas Bonee 3,0 no 10,0
CunbHoconeHas bonee 10,0 go 50,0
Paccon bonee 50,0 no 300,0
YnbTpapaccon bonee 300,0

MpaHuLa MexOy CONoHOBAaTbLIMM U CONEHbIMM BOAa-
MW MPUHATA HAa TOM OCHOBaHWM, YTO NMPY MUHepanuaa-
LMK oKomno 25 r/Kr TemnepaTypa 3aMep3aHns Bombl U
TemnepaTypa HambosbLLel NIOTHOCT MOPCKOM BoApb!
COBMafatoT, U NPV 3TOM MEHSHOTCS HEKOTOpble CBOVC-
TBa BOfbI.

YacTtb nepsas

MpaHuua 50 r/Kr Mexay coneHbIMW BoJamu 1 pac-
conamu o6ycrioBfieHa TeM, YTO COMEeHOCTb 6orbLue
3TOro 3HaYeHusi He 6bIBAET B MOPSIX; Takasi CONIeHOCTb
XapakTepHa TONbKO OIS CONMEHbIX 03ep U HEKOTOPbIX
NMoa3eMHbIX BO[.

1.3.7. OneKTponNpoBOAMMOCTb

OnekTponpoBoaNMOCT, — 3TO YUCIIEHHOE Bblpa-
XEHMe CnocoBHOCTU BOOHOMO pacTBopa MpoBOAUTb
3MEKTPUYECKUIA TOK. DneKTpuyeckas npoBOAMMOCTb
BOAbl 3aBUCUT B OCHOBHOM OT KOHLEHTpauun pacTeo-
PeHHbIX MUHepanbHbIX conen n Temnepatypbl. MuHe-
pasibHyt YacTb BoAbl cocTaBnstoT noHel Na*, K+, Ca?,
Mg*, CI, SO,*, HCO,". 9TuMKn noHamm 1 06yCnoBm-
BaeTCs 3NEeKTPONpoBOANMOCTb NpUpoaHbIX Bog. Mpu-
CyTCTBME OpYruXx MOHOB, Hanpumep Fe3*, Fe?*, Mn?*,
AP, NO,, HPO >, H,PO,, He CuibHO BIUSIET Ha SrieK-
TPONPOBOAMMOCTb, €C/IN 3TU MOHbI HE COAEpPXaTcs B
BOZE B 3HAYMTESIbHbIX KONIMYECTBaxX (HanpuMep, He
BbIMYyCKOB MPOM3BOACTBEHHbIX U XO3ANCTBEHHO-6bI-
TOBbIX CTOYHbIX BoA). Mo 3HAYEeHUsM 3M1EKTPONpPOBO-
OVIMOCTN MOXHO MPUBNIMXKEHHO CYAUTb O MUHepanu-
3aumn Bopl. [lononHutensHo cm. M1.1.33.

Tabnuya 1.12
XapakTepucTikKa noA3eMHbIX BOA M0 06LLeA MUHepanu3aLum (AeTanm3npoBaHHas)

Kareropus Bup Bop Munepanu3sauus MnoTHOCTD, ConeHocTb,
B0 r/Kr . r/cm? °Be
lMpecHble YnbTpanpecHble o 0,1 [o 0,1 1,0 -
lMpecHble 0,1-0,5 0,1-0,5 1,0-1,0001 0,02
YmepeHHo npecHble | 0,5-1,0 0,5-1,0 1,0001-1,0005 0,02-0,08
lMepexoaHble Cna6oconoHoBatble | 1-3 1-3 1,0005-1,0015 0,08-0,25
(conoHoBarble) ConoHoBartble 3-5 3-5 1,0015-1,0025 0,25-0,40
CunbHoconoHoBartble | 5,0-10 5,0-10,1 1,0025-1,0055 0,4-0,8
ConeHble CnaboconeHsle 10-25 10,1-25,4 1,0055-1,0155 0,8-2,2
ConeHble 25-35 25,4-36,0 1,0155-1,025 2,2-3,4
MepexonHble KpenkocorneHble 35-50 36-52 1,025-1,035 3,4-4,8
Pacconsl Cnabble 50-75 52-79 1,035-1,055 4,8-7,4
CpegaHue 75-135 79-150 1,055-1,105 7,4-13,4
Kpenkue 135-270 150-330 1,105-1,225 13,4-26,5
Becbma kpenkue 270-370 330-500 1,225-1,350 26,5-37,0
CBepxkpenkme >370 >500 >1,350 >37,0

lNpyumeyarus kK Tabn. 1.12

1. H./. ToncTnxmH [ONONHUTENBHO BbIAENSAET «CBEPXMNPECHbIE» BOAbI C MUHepanuaaumner <0,01 r/n (nbapl v
cHera LleHTpanbHoOn AHTapKTUOb!I U BbICOKOrOpUiA), «04eHb NPECHbIe» BOAbI C MUHepanmaauuen 0,01-0,03 r/n
(kK aTOMY BMIY OTHOCUTCS, HaNpUMep, NocTaBnsemMas B yNakoBke Bofaa «JlaypetmHa» nu3 UCTOYHUKA B FOPHOM
3anosegHuke NbemoHTa, CeBepHas Vitanua, B aTo Boge muHepanusauus — 0,014 r/n). Pacconbl B knaccudu-
kaumm ToncTMxmHa AenaTcsa Ha CeMb rpynn — OT «BeCbMa Cnabbix» A0 «CBEPXKPENKMX>».

2. Pacconbl ¢ MMHepanu3aumen 6onee 500 r/n TONbKO YCNOBHO MOXHO Ha3BaTb BOAON, TaK Kak BOAb! B HUX
MeHbLLIE, HYeM coneln (06Hapy>XeHbl B Hegpax 3eMnu Ha rnyobuHax 6onee 1 km).

3. °Be — rpagyc bome. dononHutensHo cMm. 1.1.35.
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1.3.8. XecTKoCTb

XectkocTb BOAblI OBYCMNOBMMBAETCA HanMynMem B
Bode VOHOB Karbumsa (Ca?t), marHus (Mg?*), cTpoHUmA
(Sr?+), 6apus (Ba?*), xenesa (Fe*), mapraHua (Mn?+). Ho
obLLiee cogep>aHne B NPMPOJHbIX BOAAX MOHOB KaslbLS
N MarHms HecpaBHMMO 60JsIbLLE COOEPXXaHUs BCEX OpY-
rMX NepeYnCrieHHbIX MOHOB — 1 Aaxe UX CyMMbl. [oaTo-
My 10[ XXECTKOCTbIO MOHUMAIOT CYMMY KONMNYECTB MOHOB
KanbLms 1 MarHus — o6LLas XXeCTKOCTb, CKnabiBatoLas-
CS1 U3 3Ha4EHN KapOOHATHOM (BPEMEHHOW, YCTpaHsAeMOoMn
KUNsiYeHeM) 1 HeKapOOoHaTHOM (MOCTOSHHOM) >XECTKOC-
Tu. MNepBast Bbi3BaHa NPUCYTCTBMEM B BOAE MMapokap6o-
HaTOB KaslbLinsi U MarHusi, BTopas Haim4nem cynbaTos,
XNOpWAOB, CUMMKATOB, HATPATOB U ¢hocchaToB 3TUX Me-
TannoB. OgHaKo NPU 3HAYEHUN XXECTKOCTM Bofbl 6onee
9 MMOMb/N HYXXHO YYMTbIBaTb COQEp>KaHNe B BOLE CTPOH-
ums U OPYrviX LLENOYHO3EMESbHBIX METAITIOB.

Mo ctaHgapty NCO 6107-1-8:1996, BkntovaroLLemy
6onee 500 TEPMUHOB, XECTKOCTb OrpefenseTcs Kak
CMOCOBHOCTb BOAbI 06Pa30BbIBaThL NEHY C MbISIOM.

B Poccum xecTKoCTb BOAb! BbIpaXkatoT B MMOJSIb/I.

B ecTkol Boge 06bl4HOE HaATPMEBOE MbINO Mpe-
Bpawiaetcsa (B NPUCYTCTBUM MOHOB KasbUusl) B He-
pacTBOPMMOE «KaflbLiMEBOE MbINIO», O6pasyloLlee
6ecnonesHble Xnornbg. M, noka TakMm cnocobom He
YCTPaHUTCA BCA KanbLyeBas XeCTKOCTb BOAbl, o6pa-
30BaHuMe NeHbl He HayHeTcs. Ha 1 MMOnb/n XXecTKocTur
BOAb! NS TAKOro yMAryeHus Bofdbl TEOPETUYECKUN 3a-
TpaymBaeTtcsa 305 Mr Mbina, npakTndeckn — oo 530.

HoO, KOHEYHO, OCHOBHbIE HEMPUATHOCTU — OT HaKu-
neo6pasoBaHus.

MexgyHapogHble CBOAbl HOPMaTMBOB KayecTBa
BOAbl HE HOPMUPYIOT XXECTKOCTb BOObl — TOJbKO OT-
OEenbHO cofepxaHue B Bofde MoHOB kanbumsa (Ca?t)
n marHms (Mg?*): HopMbl Ka4ecTBa NUTLEBOW BOAbI
BcemupHon opraHusauumn 3gpasooxpaHeHus (BO3),
Takume xe Hopmbl EBponewnckoro Cotosa (EC), cTan-
gaptbl MCO, a Takxe HaumoHanbHble HOPMbI MUTbE-
Bow BoAbl CLLA.

Mo 3Ha4YeHMIo 06LLIEV XXECTKOCTU NPUPOAHbIE BOAbI
OensaT Ha rpynnel — Taén. 1.13.

Ta6bnuya 1.13
Knaccuukauums BoAbl N0 XECTKOCTU

I'pynna BoAbl EavHnua namepenus, MMonb/n

OyeHb Msrkas [o1,5
bonee 1,5 no 4,0

Msirkas

CpenHeit XecTkocTy bonee 4 no 8

KecTkas bonee 8 no 12

OY4eHb xecTKas bonee 12

[ononHutenbHo cm. 1.1.32.

1.3.9. UllenoyHocTtb

Ljero4HocTbiO BOOpI HA3bIBAETCA CyMMapHasi KOH-
LeHTpauma codepXalumxcs B BOOE aHMOHOB Criabbix
KUCIOT W r’MOPOKCUIbHBIX MOHOB (BbIPaXkeHa B MMOJb/),
BCTyMamwLmMX B peakuumio npu nabopaTtopHbIX ucchne-
[OBaHUAX C COMITHOM UM CEPHOM KUcnoTamu ¢ obpa-
30BaHMEM XJTOPUCTbLIX UM CEPHOKUCHLIX CONeN Lie-
NOYHBIX U LLENOoYHO3EeMESIbHbIX MeTansoB.

Pasnuyator cnepgytowime dopmbl  LLENOYHOCTH
BOAbl: 6uMKapboHaTHasa (rmgpokapboHaTHas), kap6o-
HaTHas, rmgpartHas, doocaTHas, cunMkarTHas, rymar-
Has — B 3aBMCUMOCTM OT @HWOHOB CrabblX KMCIIOT,
KOTOPbIMM 06YCNOBNINBAETCS LLLENTOYHOCTb.

LLleno4HocTb npupoAHbiX Bog, pH KOTOpbIX 06bIy-
HO < 8,35, 3aBUCUT OT NPUCYTCTBUSA B Bode 6rkap6o-
HaToB, KapboHaToB, nHorga u rymatos. LLlenoyHocTb
Apyrux coopM noABnseTcs B rnpoueccax o6paboTku
BOZbI.

Tak kaK B MpMPOOHbIX BOAAX MOYTM BCerga LLenoy-
HOCTb onpepfensieTca 6ukapboHaTaMu, To ANns Takux
BO, OOLLIYIO LLENOYHOCTb NPUHUMAKOT paBHOM Kapbo-
HaTHOW XXECTKOCTMU.

HononHutensHo cm. 1.1.32 n M.4.7.

1.3.10. OpraHuyeckue BewecTsa

CneKTp opraHn4ecknx npuMecesi O4eHb LUINPOK:

¢ rpynna pacTBOPEHHbIX NPUMeCen:

r'YMWHOBbIE KWUCMOTbI U UX CONMU — FyMaTbl HaTpus,
Kanusi, aMMOHUS;

HEKOTOpPbIE MPUMECU MPOMBILLIIEHHOrO MPONCXOX-
OEHUS;

4YacTb aMUHOKUCTOT 1 6€ENKOB;

¢ rpynna HepacTBOPEHHbIX NPUMeCen:

oyNbBOKUCOTHI (COMM) U FYMUHOBBLIE KUCNOTbI U
NX CONMM — ryMaTbl KanbLusi, MarHus, Xeneaa;

XUPbI Pa3fIMYHOIr0 NPOUCXOXAEHWS;

4YacTuULbl Pa3NINYHOrO MPOUCXOXAEHNS, B TOM YMC-
e MMKPOOPraH1U3Mmbl.

CopepxaHne oOpraHMyeckux BeLLecTB B Bofe
OLEeHMBAETCH NO METOAMKaM OMNpefesieHns oKucnse-
MOCTW BObl, COAEP>XXaHUA OpraHN4YecKoro yrnepoga,
6MOXMMMYECKON MOTPEOHOCTU B KUCINOPOAE, a Takxe
NOrfIOLLIEHNS B yNbTpadmoneToBomn obnacTu.

BenuunHa, xapakTepuaylowias —copepxxaHue
B BOLE OPraHM4yecKnx u MUHEpasbHbIX BELLECTB,
OKUCNSAEMBIX OOHUM U3 CUSIbHBIX XMMUYECKUX OKMC-
NUTENen npu OnpefesieHHbIX YCNOBUSX, Ha3blBaeT-
ca okucnsiemocTbio. CylecTBYEeT HECKOMbKO BUAOB
OKMCNAIEMOCTU BOAbl: MepMaHraHatHas, uxpomar-
Has, nopartHas, uepveBas (METOOAUKN OnpeneneHus
ABYX nocrnegHux npumeHstoTca pefgko). Okucnse-
MOCTb BblpaXaeTCcsid B MUJIMrpaMMax KUCropoAa,
3KBMBASIEHTHOrO KONIMYECTBY peareHTa, noluegLlero
Ha OKWCMEeHWe OpraHM4YecKkux BeLLEeCTB, CofepXa-
wuxcsa B 1 51 BOAbI.

BOOONMOANoTOBKA
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Okucnutenn mMoryT gencTBoBaTb M Ha HeopraHu-
4eckue npumecu, Hanpumep, Ha noHel Fe?*, S, NO-, ,
HO COOTHOLLIEHNE MEXAY STMMM MOHaMM 1 OpraHn4ec-
KMMW NMPUMECAMUN B MOBEPXHOCTHbIX BOOAX CYLLECT-
BEHHO CLBWHYTO B CTOPOHY OpraHMYecKnx NpuMecen,
TO €CTb «OpraHnKu» B peLuatoLLen cTeneHn 6osbLue.

B noasemHbix Bogax (apTe3anaHCKnx) aTo COOTHO-
LLeHne — obpaTHOe, TO eCTb OpraHN4eCcKnX Npumecen
ropasgo MeHbLLE, YeM yKa3aHHbIX MOHOB. [pakTnyec-
KM UX COBCEM HeT. K TOMy e HeopraHuyeckume npu-
MEeCu MOryT OMpPenensitbCsi HernocpencTBEHHO UHAM-
BUOyasibHO.

Ecnu cogepxaHne yka3aHHbIX BOCCTaAHOBUTENEN
CyMMapHoO MeHbLue 0,1 MMOonb/N, TO UMW MOXHO Npe-
Hebpeyb, B MHbIX ClyYasX HY>HO BHOCUTb COOTBETC-
TBYHOLLME NOMPaBKMU.

Ons npupoHbiX Mano3arpsi3HEHHbIX BOS, PEKOMEH-
OOBaHO onpenensTb NepmMaHraHaTHyr OKMCISIEMOCTb
(nepmaHraHaTtHbI MHOEKC); B 60nee 3arps3HeHHbIX
BOJax OMNpemensoT, Kak npaBuio, O6UXpoMaTHYH
okucnsemocTb (XIK).

OkucnsseMocTb NepMaHraHaTHas W3MepseTcs
mrO/n, ecnn y4uTbiBaeTCq Macca MoHa Kucnopoga B
COCTaBe nepmaHraHarta Kanus, noleuero Ha OKuc-
nexHune «opraHuku», unm mr KMnO,/n, ecnu oueHmsa-
eTCs KONMMYEeCTBO MepMaHraHara Kanus, rnowlegLlero
Ha OKUCNEeHWe «opraHnkn» —taon. 1.14.

Tabnuua 1.14
XapakTepucTka Bof no nepmaHraHaTHoO OKUCISemMOoCTH

BennunHa okucnsemoctu Eanuuua namepenus, mro/n

OyeHb Manas [o 4

Manas boree 4 o 8
CpeaHss bornee 8 fo 12
Bbicokas bonee 12 go 20
O4eHb BbICOKas bonee 20

HononHutensbHo cMm. 1.4.6.

Okucnsaemoctb 6uxpomartHas, mrO/n, Ha3biBae-
Mas Takxxe XMMUYECKOM MOTPEeBHOCTLIO B KMCIIOPOAe
(XTK), — nokasatenb, gawooLimin 6ofsiee npasusibHoe
npeacTaBlieHne 0 COAep>XXaHUM B BOAE OPraHN4eCcKmnx
BELLIeCTB, TaK Kak npu onpegeneHnn XK okmcnsaetcs
0kono 90% opraHM4ecKknx NpUMecen, a npu onpepe-
NeHn nepMaHraHaTHom okucnsemocT — 30-50%.

B aHrnosasbivHon nutepatype XINK o603HavaroT Tep-
muHom COD (Chemical Oxygen Demand), B HemeLKomn
nutepatype — CSB (Chemischer Sauerstoffbedarf).

Mpn aHanuse XINK Hanbonee HageXxHble pe3ynbra-
Tbl nonyyatotes npu XMNK = 300-600 mrO/n. Mpu 3Tom

YacTtb nepsas

Tabnuua 1.15
XapakTepucTuka Bof no 6MXpoMaTHON OKUCISIEMOCTH

CrteneHb 3arpa3HeHus XNK, mr0/n
(knacc YucToTbI)

0yeHb yncTas 1

Yncras 2
YMepeHHO 3arps3HeHHas 3
3arpssHeHHas 4

[pasHas 5-15
OyeHb rpssHas bonee 15

aHanuse okucnsaTes MoHbl Br, J, NO,, HekoTopble
COefVHEeHWs cepbl 1 ap.

LononHutensHo cMm. N.4.6.

Bnoxumunyeckas NOTpPe6GHOCTb B Kucnopope
(BMNK,, BMNK__ ), mrO,/n.

Buroxmmmndeckasn notpebHocTb B kucnopogae (BrK)—
nokasaresb, OnpegensiemMbii Npy OKUCAEHUN «opra-
HUKW» NPUPOAHbLIX BOL, HE XMMWYECKUMU BeELLECTBA-
MU, 8 BUOXUMUYECKUMU BO3AENCTBUSIMUN B a3POOHbIX
ycrnosusax. Yaule onpegenstoT 6MOXMMUYECKOe MOoT-
pebreHre Kucnopoaa 3a naTb cyTok — BIIK,, n, kak
npaBuno, 3TOT NnokasaTesflb B MOBEPXHOCTHbIX BOAAx
Haxoautcs B npefenax 0,5-4,0 mrO,/n.

Mpu onpepenexnnn BIIK, (Temnepatypa BopAbl
20°C, pH=6-8, o6ecneyeH [OCTATO4YHbIA JOCTYMN KMC-
nopopa k npo6e BOAbl) OKUCNAETCA NPUMEPHO
70% nNErkoOKUCIAILLNXCA OpraHnyYecKux BeLLecCTB,
3a 10—20 cyT — cooTBeTcTBEHHO 90 1 99% (kak npa-
BWUNO, HO He Bcerga). MoaTtomy, Korga onpemenstoT
BMNK ., UMetoT B BUAY, H4TO NPOLIECC OKUCIIEHUS ASIUT-
ca 15-20, B pefkux cnyvasx — no 35 cyT.

Ta6nuuya 1.16
XapakTtepuctuka Bof no br1K,

CteneHb 3arpsA3HeHns (Knacc YUCToTbI) BIK,, Mr0,/n

OyeHb yucras 0,5-1,0

Yucras 1,1-1,9

YMepeHHO 3arpsi3HeHHas 2,0-2,9

3arps3HeHHas 3,0-3,9

[psA3Has 4,0-10,0

OyeHb rps3Has bonee 10,0

[ononHutenbHo cm. 1.4.6.
BOOONMOAINIOTOBKA
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O6LWwuMii opraHM4eCcKun yrnepog,

CogepxaHve 06Llero opraHM4eckoro yriepo-
ga (OQY, no 3apybexHbim nctodHmkam — TOC, Total
Organic Carbon) — gocTaTto4HO HafeXHbI Mnokasa-
TENMb COAEpXaHns B BOOE OpraHMYecKux BELLECTB, B
CpedHeM 4YUCNEHHO paBHbI 50% Macchl opraHuyec-
KMX BellecTB. B mpupopgHbIX MOBEPXHOCTHBLIX BOoOax
3Ha4YeHUss OpraHN4ecKoro yrnepoga MoryT Konebatb-
cs oT 1 oo 20 n gaxe 0O HECKONbKMX COTeH Mr/n (B
60N0TUCTbIX BOAax).

1.3.11. PacTBOpeHHblii KUC/IOPOA

MocTynnexHve Kucnopoda B BOOOEM MPOUCXOOUT
nyTemM pacTBOPEHUS €ro Mnpu KOHTakTe C BO3OYXOM
(abcopbumnn), a TakkKe B pesynbrate POTOCUHTE3a
BOAHbIMU pacTeHusmn. Copep)kaHne pacTBOPEHHOIO
KMCNopofa 3aBuCUT OT TemnepaTtypbl, aTMOCHEPHOro
OaBrieHns, cTenenn Typbynmaaumm Boabl, MUHepanu-
3aumm Bogbl 1 gp. B noBepxXHOCTHLIX Bogax cogepxa-
HMe pacTBOPEHHOI0 KMCNOPOAa MOXET KoyebaTbes OT
0 oo 14 mr/n. B apTeanaHckol Bofe KACNOpod npak-
TUYECKM OTCYTCTBYET.

1.3.12. BopopoaHblit nokasatensb (pH)

BenuunHa pH — ogunH 13 BaXKHenLLIMX nokasaTenen
KayecTBa BOAbl ON1s onpejeneHns ee cTabunbHOCTH,
HakmMneo6pasyoLLMX 1 KOPPO3MOHHbIX CBOWCTB, Npo-
FHO3MPOBAHUSA XUMWHECKUX U BUONOrMYecKnx npo-
LileCCcoB, MPOUCXOAALLMX B MPUPOLHbIX Bogax. Ecnu
paccmatpusatb Body 6€3 npuMecen, To hmanydeckas
CyLHOCTb pH MOXeT 6bITb onucaHa cnegyrowmnm 06-
pa3om.

Boga, xoTa 1 BeCbMa He3HaYMTENbHO, — NPUBN3N-
TeNbHO 0fHa MUSIIMOHHAA YacTb MOJSIEKYS — AUCCOLM-
npyet (pacnagaeTcsi) Ha MoHbl Bogopoaa H 1 rmgpok-
cuna OH- no ypaBHeHuIo:

H,O< H* + OH (1.2)

Ho Takoe e Konn4ecTso MoneKyn Boabl O4HOBpPe-
MEHHO cHoBa 06pasyeTcs. CnepoBartefibHO, cocTaB
BOAbI NPV ONpefeneHHon Temneparype n B OTCYTC-
TBWE NPUMeECen He N3MEHsIeTCS.

K, = (H") (OH) =107, (1.3)

MponsBegeHne KOHUEHTPALMA 3TUX MOHOB €CTb
BENN4YMHa NOCTOSAHHAA M Ha3blBAETCS MOHHLIM NPOU3-
BefeHveM Bofbl — K . Tak Kak pacrnagaertcsi HesHa-
YUTeNbHOE KOMMYECTBO MOSIEKYN BOAbl, TO KOHLIEH-
Tpauus noHos H* n1 OH- manbl, Tem 6onee Mano ux
npovssenexue. MNpu Temneparype 24,8°C K =107

YBenMyeHne KOHUEHTpauum BOAOPOAHbIX MOHOB
BbI3bIBAET COOTBETCTBYIOLLEE YMEHbLUEHNE TMOPOK-
CV[-MIOHOB N HA060POT.

[nsa HenTpanbHOWM cpefbl

[H]=[OH]=V10"“=107r - von/n. (1.4)
[N OLUEHKM KMCNOTHOCTM M LLENOYHOCTU Cpefbl
yaO6HO MONb30BaTbCA HE KOHLEHTpauven Bogopon-
HbIX MOHOB, a BOAOPOAHbIM nokasaTtenem pH. OH pa-
BEH OECATMHYHOMY norapudmMy KOHLEHTpauuin Bogo-
POAHbIX MOHOB, B3ATOMY C 06paTHbIM 3HAKOM.
pH = -Ig[H"]. (1.5)
Ecnn B Boge pacTBOPeEHO Kakoe-nmbo BeLLEeCTBO,
KOTOPO€E CaMO UCTOYHMK MOHOB H* n OH- (mpumepsi:
kucnotel HCI, H,SO,, HNO, u gp.; weno4un: NaOH,
KaOH, Ca(OH), 1 ap.), To KOHUeHTpauum noHoB H* 1
OH- He 6ygyT paeHsbl, HO uUx npoussefeHue K, 6ynet
MOCTOSIHHO.
Bopy B 3aBncumocTu oT pH paumoHansHoO genvTb
Ha cemb rpynn (tabn. 1.17).

Ta6nuya 1.17
Knaccudpukaums sog no pH

lpynna Bopb! 3nauenne pH

CunbHoKMcnas o 3,0

Kncnas Bonee 3,0 5o 5,0
Cna6okucnas Bonee 5,0 5o 6,5
HeltpanbHas bonee 6,5 0 7,5
Cna6oLlenoyHas bornee 7,5 0o 8,5
Lleno4Has bonee 8,5 00 9,5
CunbHoLLEenoYHas bornee 9,5

1.3.13. Taxenble meTannbl

Tsdkenble MeTansbl BbIAENATCA U3 06LLEN rpynnbl
MEeTasfIoB No crneumruyeckon BpeaHOCTUN AN XMBbIX
OpraHn3MoB.

MMoHsATME «TsXKenble MeTanfbl» HE OTHOCUTCA K
CTPOro onpefeneHHoiM. Pa3Hbie aBTOpbl B cOCTaBe
rpynnbl TSHKENbIX METaNNOB yKa3bIBAKOT pasHble Xu-
MUYeCKMe anemeHTbl. B akonormyeckux ny6énmkaumsax
B STy rpynny BKHOYaKT OKoNo 40 311eMEeHTOB C aToM-
HoM Maccoun 6ornee 50 aTOMHbIX eNHULL.

H.®. Pelimepc OTHOCUT K TsDKENbIM MeETanfbl C
NAoTHOCTLIO 6onee 8 r/cm®, Bbigenss nNpu 3ToM nog-
rpynny 6naropofHbIX MeTannoB. TaknMm 06pasom,
K COOCTBEHHO «TsKENbIM» OTHECEHbl Mefb, HUKESb,
KagMui, KobansT, BUCMYT, PTYTb, CBUHELL.

lpynna cneumanucToB, paboTatoLas nog naTpoHa-
Xem EBponerickoli akoHoMmmnyeckon kommccmnm OOH un
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3aHMMaroLLasaCcss MOHUTOPUHIOM BbIOPOCOB B OKPY>Kato-

LLIYIO NPUPOLHYIO Cpedy TsXKesbIX MeTans1oB, BKYaeT

B 3Ty rpynny TakxXe LMHK, MbILLUbSIK, CENEH, CYpbMY.
EcTb n gpyrue knaccudpukaymu.

1.4. MHTerpanbHbie
nokKkasarTenu KavyecTtsa
BOAl - MHAEKCbI KayecTBa

YyeT 0606LLEHHbIX NOKa3aTenen kayecTasa BOf, MNo-
Ne3€eH Npu CpaBHEHUN COCTOSAHMSA BOOHOIMO 06LEeKTa B
pasHble BPeMeHHbIE Nepuobl Y NMPU CPaBHEHUN pas-
HbIX OO BLEKTOB.

1.4.1. T'mppo6uonoruyeckumii
nokKa3arenb Ka4ectea BOAbl —
MHAEKC canpobHOCTH

Bce MuKpoopraHuambl, KOTOpble MOTYT CIyXWUTb
nokasaTenamm 3arpas3HeHus BOAbl, OENATCA Ha kaTa-
po6oB K canpoboB. KaTtapobbi — MUKPOOPraHn3Mbl,
HacensoLLme Y1CTble KMoYeBble BoAbl. Carnpobb — MUK-
pOOpraHM3mbl, HaXoOALMECH BO BCEX NMPECHbIX BOAx
C pa3Hon 3arpsi3HEHHOCTLIO.

Canpo6Hble opraHn3mMbl pas3genstoTcs:

Ha ronmcarnpobHbie, XXUBYLLME B OHEHb 3arpsi3HEH-
HbIX BOLAX, COCTaBNSAOLLMX MONCANPOOHYIO 30HY;

me3sacaripobHeie (o v B), XuByLime B 6o5ee yunc-
TbIX Me3acanpobHbIX 30HaxX BOOOEMA;

onurocarpobHbIe, HAXOOALLMECS B HAMMEHEE 3arpss-
HEHHbIX BOZAX, 06Pa3yHoLLIMX ONUrocanpobHyO 30HY.

B 3aBucMMOCTM OT MecTa 06uTaHus BCe BOLHblE
OpraHn3mMbl OenaTcs Ha OBE OCHOBHbIE rpynmbl: 06u-
TalLne B Tonwe BoAbl U Ha oHe 6acceiHa. Nepeas
rpynna noapasfensercsa Ha NNaHKTOH, HEKTOH U HeW-
CTOH, BTOpas rpynna — 6eHToc.

[11aHKTOH WUCTUHHBLIVI — BOLOPOCIN, BECMOHOrune,
BETBUCTOYCble, pakoobpasHbie, KOIoOBpaTKn 1 ap.

[11aHKTOH JTIOXHbIV — MEPTBbIE OPraHn3Mbl, ApeBe-
CVIHAa, Yrornb, 06PbIBKM TKaHEeRn, KOXU 1 Op.

YacTtb nepsas

HekToH — pbibbl, Oenb(WUHbI, FOSIOBOHOME MOfI-
NOCKU 1 gp.

HevicToH — XryTUKOBbIE U NpocTenune (KMBYT B
TOHKOM MOBEPXHOCTHOM CIO€ BOAbI).

beHToC — pa3Hbie OpraHn3mMbl — NPUKPEMSIEHHbIE,
3akKanblBarLUmecs, CBO6OOHO nexaline Ha gHe 1 ap.

CanpobHocTb — KOMMMEKC (hU3NONOrNYecKmx
CBOWCTB [aHHOro opraHu3ma, o6yCrnoBAMBAIOLLMN
€ro CrnocobHOCTbL pa3BMBaTbCs B BOAE, 3arPA3HEHHOM
OPraHN4YeCKNMU BELLLECTBAMMU C HEKOTOPOW CTEMEHBIO
pasnoxeHus. MIHOekCc canpo6HOCTUM paccyuTbiBaKOT
ncxogs M3 MHOMBMAYyasibHbIX XapaKTepUCTMK can-
pO6HOCTM BUAOB, MPeacTaBfIEHHbIX B Pa3/IMyHbIX BOA-
HbIX coobLuecTBax (MTONNAaHKTOHE, NEPUUTOHE):

n n

SszSr'h)/Zf’z’ (1.6)

rae S — uHaeKkc canpo6HoCTu, 6e3pasMepHsblil; S —

3Ha4YeHune canpobHOCTN NMMAPOBUOHTA, yCTaHaBNMBae-

Moe Mo crieumarnbHbIM Tabnuuam; h, — oTHocuTeNbHas

BCTPEYaemMoCTb B Mosie MUKPOCKONa WHONKATOPHbIX

OPraHn3MoB; N — YUCIO BbIGPAHHBLIX MHAWKATOPHbIX
OpPraHn3mMoB.

Kaxgomy Buay WCCNEQyeEMbIX OPraHn3MoB MNpwu-
CBOEHO HEKOTOpPOE YCMOBHOE YUCIIEHHOE 3Ha4eHue
MHOMBMAYaNbHOrO MHAEKca canpobHOCTU, oTpaxato-
LLlee COBOKYMHOCTb €ro tmanonoro-6MoxXmMmn4eckmnx
CBOWNCTB, 06YCMNOBNNBAIOLLMX CNIOCOBHOCTb 06UTaTL B
BOZE C TEM WM WHbIM COOEPXAHNEM OPraHN4ECKUX
BellecTB. [ns CTaTMCTUYECKOW OOCTOBEPHOCTM pe-
3yNbTaToB HEO6XOAMMO, YTOOLI B NPO6E Coaep>Kanoch
He MeHee 12 MHOMKATOPHbLIX OPraHM3mMoB C OOLLUM
4MCcnoM ocoben B rnone HabniaeHus Kaxagoro ma 12
opraHm3mMoB He meHee 30 L.

B 3aBMCMMOCTY OT 3Ha4eHuss S BOAbI pasaensioT
Ha Knaccbl YMCTOThbI (Tabn.1.18).

YpOBEHb 3arpsa3HEHHOCTM M Knacc kavecTea BOA-
HbIX 06BLEKTOB MHOrAA yCTaHaBMBaKOT B 3aBUCUMOC-
TV OT MUKPOOMONOrM4yecknx rnokasarenen. Berpeya-
eTcs 1 gpyras Knaccudmkaums 3arpsi3HeHHOCTM BOAb!
Nno MUKPOBUOSOrMYEeCKUM rnokasaTtensam (Tabsn. 1.19).

Ta6bnuuya 1.18
OueHKa Ka4ecTBa BOA MO WHAEKCY CanpoBHOCTH

3HayeHue nupekca S Homep knacca 44cToTbl BOAbI XapakTepucTuka Knacca YMcToTbl HaumeHoBaHue 30HbI

Menee 0,50 1 O4eHb yncTas Kcenocanpo6Has

bonee 0,50 go 1,50 2 Yuctas Onurocanpo6Has

bonee 1,50 o 2,50 3 YMepeHHO 3arpsi3HeHHas o, -Me30canpo6bHas

bonee 2,50 no 3,50 4 TsKeno 3arpsisHeHHas B-me3ocanpo6Has

bonee 3,50 no 4,00 5 OyeHb 3arps3HeHHas Monucanpo6Has

bonee 4,00 6 OyeHb rpssHas Monucanpo6Has
BOOONMOAOAIOTOBKA
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Tabnuua 1.19
OueHKa Ka4ecTBa BOJ, N0 MUKPOBUMONOrNHECKUM NOKA3aTeNsm

Knacc unctotbl XapakTtepuctuka knacca | O6wee yucno 6aktepuid, | Yucno canpodhutHbIX OTHOLEHKe o6wwero

YUCTOTbI BOAbI 108 kneTok 6aKTepun, yucna 6akTepwii K umcny
1000 kneTok/mn canpomTHbIX GaKTepuii

| O4eHb Yucras Metee 0,5 Menee 0,5 [o 1000

I O4eHb ymucTas 070,5801,0 010,580 5,0 bonee 1000

I YmepeHHo 3arpsisHeHHas | bonee 1,0 go 3,1 bonee 5,1 o 10,0 bonee 1000 go 100

1\ YmepeHHo 3arpsas3HeHHas | bonee 3,1 5o 5,0 bonee 10,0 go 50,0 MeHee 100

V [pasHas bonee 5,0 po 10,0 bonee 50,0 go 1000 MeHee 100

VI 0yeHb rps3Has bonee 10,0 bonee 1000 MeHee 100

1.4.2. I'mapoxummnyecKmnii UHAEKC

3arpsa3HeHna sofabl Tabnuua 1.20
MMOPOXMMUYECKNIA MHOEKC 3arpsa3HEHUS BOAbI OueHka kadvecTBa BofAbl no 3B
N
N3B = Z(Cz/ I'I,D,Kl,)/ N, (1.7) n3B Knacc kauecTBa | XapakrepucTtuka Bofibl
= BOAbI
rae C — hakTuyeckas CpefHsis KOHLEeHTpauus -1 MeHee unu pasHo 0,2 | | I e—
NpPUMecK 3a KOHTPONNPYEMbIA NEPUOA, MI/Ti;
P P Py P A . bonee 0,2 no 1,0 Il Yucras
MNAOK, — npegen Aaonyckaemon KOHUEHTpauumn i-in
npUMecH, Mr/; bonee 1,0 no 2,0 11l YMmepeHHO
. 3arps3HeHHas
N — KOnmM4yecTBO NpUMecen; OOMKHbI aHanM3npo-
BATLCSA HE MEHee Cemu NPUMECcei, KoTopble B AaHHom | Ponee 2,0 20 4,0 v 3arpasHenHas
BOJOUCTOYHMKE CHMUTAIOTCA Haubonee 3Ha4MMbIMM Mo bonee 4,0 10 6,0 Vv [psi3Han
CaHNTapPHO-TOKCUKONOrM4eCKOMY MPU3HaKy. bonee 6,0 o 10,0 VI OdyeHb rpsi3Has
B uucne cemu nokasartenen 06a3aTesnlbHO HYXHO | 5onee 10.0 Vi YpesBbluaiiHo rpsisHas
yKasblBaTb: 3HA4YEHWNs1 paCTBOPEHHOrO Kucnopoaa, pH
v BrK..
1 2,3 45
1,2 I T
i i OKkucnuTenbHas cpeaa
1 1
o Fe 3¢ | (FeOH) 2+ \i\
S 0g
80,77 .
L 06
5 Fe(OH) 5 0,55
3 (0CanoK)
T 04 N
Fe* N\
802
S
8
% 0 \ \
o
3 0,1
202 %\
= 3
% .04 | {Fe(OH) -0,4
o | FeS ’
BoccraHowTenbHas cpea | ! (0ca1oK) W 05 Puc. 1.3. [lnarpamma Myp63
05 | I | YCTOWYUBOCTH XENEe3a B NOA3EMHbIX
0 2 4 45 6 884 9 10103 12 pH BOjjaX
BOOONMOAOANroTOBKA
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1.4.3. OKncnuTenbHO-BOCCTAHOBUTENbHbIN
noreHunan (Pepgokc-noreHuunan)

OKMCNNTENBHO-BOCCTAHOBUTENbHBIA  MOTEHLUMan
(Mepa xumwnyeckon aktmeHocTu) Eh Bmecte ¢ pH,
TEMMepaTypon U COaepP>XaHWEM COJleli B BOLE Xapak-
TEPU3YET COCTOsIHME CTabUibHOCTM BoAbl. B yacT-
HOCTW 3TOT MOTeHuUMan Heo6XOAMMO YUUTbIBATb MpU
onpepeneHnn CtabunbHOCTM Xene3a B Boge. Eh B
NPUPOAHbLIX BOAAX KOe6NeTcs B OCHOBHOM OT MUHYC
0,5 po +0,7 B, HO B HEKOTOPbLIX rMYy6OKNX 30HaxX 3eMm-
HOM KOPbl MOXET pgocTuraTb 3HadeHu muHyc 0,6 B
(cepoBopgopofHbie ropsuune Boabl) 1 +1,2 B (neperpe-
Tble BOLbl COBPEMEHHOIO BY/IKAHM3Ma).

Moa3eMHble BoAbl KnaccuguumpyroTCs:

Eh > +(0,1-1,15) B — okucnutenbHas cpepa;

YacTtb nepsas

B BOJE MPUCYTCTBYET pacTBOPEHHbIN kucnopod, Fe¥,
Cu?+, Pb?*, Mo?* u gp.

Eh- 0,0 go +0,1 B — nepexogHas OKUCNMUTENbHO-
BOCCTaHOBUTESIbHAA Cpefa, XapaKTepu3yeTcs Heyc-
TOMYUBBIM FEOXMMUYECKNM PEXMMOM N MEPEMEHHBIM
COofep>XXaHMeM KMCIopoda M CepOBOAOPOAA, a TaKxe
cnabbiM OKUCNeHneM W cnabbiM BOCCTaHOBJIEHMEM
pasHbIX MeTansos.;

Eh < 0,0 — BoccTaHOBUTENBHAA Cpeaa; B BOAE Npu-
CYTCTBYIOT cepoBogopopn u metannbl Fe?*, Mn?+, Mo*
n gp.

3Hasa 3HadveHus pH n Eh, moxHO no guarpamme
Myp63 (puc. 1.3) ycTaHOBUTL YCNOBUS CyLLIECTBOBA-
HUA coefuHeHun u anemeHtoB Fe?*, Fe**, Fe(OH),,
Fe(OH),, FeCO,, FeS, (FeOH)>.

BOOONMOANOTOBKA
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YacTtb nepsas

2. HopmaTuBbli
KadecTBa BOAbI

OpMUpOBaHME KadecTBa BOAbl, Hanpumep
NMUTbLEBOW, CTAHOBUTCSA C rogamMm Bcé 6onee
CKpYnyne3HbiM U BKAOYaET BCE HOBbIE MOKa-

3arenun. YmMcno HOPMUPYEMbIX XMMUYECKMX BELLECTB

B BOJE BOJHbIX 06bEKTOB XO3ANCTBEHHO-MNTLEBOIO U

KYNbTYPHO-ObITOBOrO HasHa4eHus B 1954 r. 6bir10 6,

B 1973-m — 420, B 1982 r. — 951, B 1988-m — 1345,

a B HacTosiLee Bpems — cornacHo NH 2.1.5.1315-03

nH 2.1.5. 1316-03 (tabn. 2.1) — B NUTbEBON BOAE

HopmupyeTca copepxaHne okono 1500 BeLlecTB.

PaspabatbiBatloTca 60nee TO4HbIe METOAbI aHaNM30B,

nccnegosarteny HaXo4AT HOBble, 10 CUX NOP HEU3BEC-

THbIE UMK paHee HeonpegensemMble npumecu. U yee-

FNIMYEHUIO KONMYECTBa HOPMUPYEMbIX NokKasaTenemn He

BUOHO KOHUA...

Mpexpe 4Yem nNpefcTaBuTb 6onee Nnm MeHee nosn-
HbIi NepeyeHb OOKYMEHTOB, OMUChIBAKOLLMX HOPMbI
KadecTsa BOAbl ANA pa3HbIX NOTPedUTENEn N HOPMbI
KadecTBa BOJbl BOAOEMOB 1 BOOOTOKOB, HEO6XOONMO
ckasaTb cnegytouliee. K 0oQHOMY 1 TOMY Xe OOBLEKTY
HOPMMPOBAHUA MPUBIEYEHO BHUMAHWE HECKOSbKUX
OOKYMEHTOB, COCTaBSIEHHbIX Pa3HbIMW BEAOMCTBaMMU.
Hepenku npoTnBopeyms, No3BoONsAOLLNE, C OAHON CTO-
POHbI, MOMb30BaTENSAM BbIOMPaTb «BbIFOOHYIO» AN
cebsi HOpMY, U, OOHOBPEMEHHO, C APYron — 3aTpyaHs-
OLLME KOHTPONMUPYOLWLMM criy>k6aM 06beKTUBHO OLie-
HUBaTb PaboTy BOAOOUYNUCTHBLIX COOPYXXEHUIA.

HopMbl HacTO OTMEHSAIOTCSA, KOPPEKTUPYIOTCS, 3a-
MEHSAOTCA HOBbIMW. 3[ecb cpenaHa nonbiTka daTb
NOYTW NOMHbIN NEepeYeHb rOCYAapPCTBEHHbIX M BEOOMC-
TBEHHbIX JOKYMEHTOB, PernaMeHTUpyLLnX BECb KOM-
nyekc HopMaTMBOB KayecTBa BOAbl U TpeboBaHUM K
noTpebsseMon Bofe pa3HbIX BOAOMOMb30BaTENEN.

B 1abn. 2.1 npuBeneH nepeyeHb CTaHOaPTOB Kavec-
TBa NPUPOLHOM BOAbI M BOAbI A1 KOMMYHasbHO-6bI-
TOBbIX U Pa3HbIX NPOU3BOACTBEHHbLIX NOTPEOUTENEN.
HopmaTumBbl KayecTBa BoAbl AN CUCTEM TEMNOCHA6-
XEHWA, ropsvero BoAOCHabXeHWs, NapoBbIX U BOLO-
rPeriHbIX KOTMOB YKa3aHbl B Tabn. 2.4. OTOT nepe4veHb
npueegeH ¢ onpegeneHHbIMU orpaHndeHmuamMun. B vac-
THOCTW, OTCYTCTBYIOT CBEAEHUSA O TPEOOBaHUAX TAKUX
BOOOMNOMbL30BATENEN, KaK TennoreHepupyowme u
Tennoncnonbaytowme arperatbl M annapaTtbl: napo-

Bble CTauUMOHApHble KOT/bl C JaBfIEHWEM BOAAHOIO
napa 6onee 3,9 Mla n ctaumoHapHble NPAMOTOYHbIE
BOJOrperiHble KOTMbl  TEMONPOM3BOAUTENBHOCTLIO
6onee 209 MBT n Temnepatypoii ceTeBon BOAbl Ha
BbIXxoge 13 kotna 6onee 200 °C.

lFocypapctBeHHon [Oymon depepanbHoro Cob-
paHusa 27 gekabpsa 2002 r. 6611 yTBEepXaeH defe-
panbHbin 3akoH «O TEXHUYECKOM PerynMpoBaHnn»
Ne 184-®3, BcTynmBLUNIA B cuny 27 nioHsa 2003 r.

CornacHo aTtomy 3aKoHY B MCKIOYUTESIbHOM Be-
[OeHWM NpaBUTENbCTBEHHbIX OpraHoB — MuHucTepcTea
30paBOOXpaHeHUs U coumarnbHOro passutua PO, Mu-
HUCTepcTBa MpupoAaHbIX pecypcos P®, MuHuctepc-
TBa MPOMBILLIIEHHOCTU U 3HepreTukn P® — ocTaHyT-
Csl, B 4aCTHOCTUW, pa3paboTka 1 npegcraBneHne ons
3aKOHOLATENbHOro 3aKpenieHns HOpM KadecTsa nu-
TbEBOW BOAbI, MULLEBbLIX NPOAYKTOB, BOObl UCTOYHU-
KOB BOJOCHaOXeHWs1 U1 060PYAOBaHUA — B TOM OTHO-
LLEHUN, B KOTOPOM OHW HENOCPEeACTBEHHO BAMSAIOT HA
340pOoBbE M 6€e30MaCHOCTL Noaern. AT HOPMbI B BUAE
06513aTeNbHbIX TEXHUYECKMX PErNaMEHTOB YTBEPX-
patotca unn ®depepancHbiM CobpaHnem P®, mnu
Yka3owm lNpe3ngenta P®, nnu MNMoctaHosneHmem [pa-
ButenscTea P®. HekoTopble HOPMbI — [OGPOBOSIEHO
BbIMOJIHAEMbIE HAUMOHAsbHbIE CTaHOAPTbl — MPUHU-
MalTCs OpraHoM no ctaHgapTusauun Poccuiickon
®depepauuu.

TexHonornyeckas M 3SKOHOMMYeckas addpeKkTuBs-
HOCTb O6OpPYLOOBaHWUs, €ro KOHCTPYKTMBHOE COBep-
LIEHCTBO CTaHyT 3ab0TOW TONbKO MNPOW3BOAMTENEN
060pyaoBaHNA U MPOU3BOACTBEHHBLIX CUCTEM, Ornpe-
Oenasacb TEXHONOrMYECKMMU WHCTPYKUMSMU U PEKO-
MeHpgaumsmm — He FTOCTammn n OCTamu unmn Begomc-
TBEHHbIMW PYKOBOAALLIMMU YKa3aHUSMU. Takne HopMbl
B BMe CTaHOapToB opraHmnsauumn 6ygyT o6sa3aTerbHbI
TONbKO AN OpraHmn3aLnin, NPUHABLLNX 3TN CTaHOapPTbl.

3aKoHOM NpefyCMOTPEH CEMUNETHUIA CPOK nepe-
xoga OT OEWCTBYIOLUMX HOPMATMBHBLIX OOKYMEHTOB,
yTBEpXAeHHbIX [occaHannaemHan3opom  Poccun,
locroptexHan3opom Poccuun, locctpoem Poccuu, K
TEXHWYECKUM pernameHTam (TeXHONOrm4eckme MHc-
TPYKUMn 1 T.1.).

locctaHpapTy Poccunm COBMECTHO C ApYyrvMu yron-
HOMOYEHHbLIMM MPaBUTENBCTBEHHLIMY BEOMCTBaMMU
nopy4deHo oo 2010 roga paspaboTare He06XoouUMble
TEeXHWYeCcKne pernameHTbl. B ynomMsHyTbI nepexoa-
HbI Nepvog 6yayT npojokaTbh AerNcTBOBaTh (Bepo-
ATHO, C U3MEHEHUAMWN N OOMNOSIHEHUSAMMW) paHee pas-
paboTaHHbIEe N YyTBEPXAEHHbIE HOPMAaTUBBI.

BOOONMOANoTOBKA
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Ta6nuua 2.1
MepeyeHb CTaHAAPTOB Ka4eCcTBa NPUPOLHOI BOAbI M BOLbI AN KOMMYHabHO-0bITOBbIX U PA3HbIX MPOU3BOACTBEHHbIX
noTpe6uTenei (no coctosHuio Ha 31 gekabpa 2005 r.)

Lnchp pokymenTa

HanmeHoBanue

Cy6beKT yTBEPXKAEHUA HOPMATHBA,
rop YTBEPXKAEHMUSA, BpEMSA Hayana

AencTBUA HOpMaTHBA
3

OCHOBbI BOJHOIO 3aKOHOAATEbCTBA.

TepmuHb!

1. Ne 167-®3 o1 16.11.1995 .
Ne 86-®3 ot 30.06.2003 r.

BoaHbIi Kogekc Poccuiickoii Defepaummn

®epepanbHoe Cobparme P®. 1995, 2003 rr.

2. No 7-®3 071 10.01.2002 r.
(BmecTo 3akoHa PCOCP ot
19.12.1991 1 21.02.1992 r.)

3aKoH PO «06 oxpaHe OKpy»atoLLeil Cpefbl»

®epepanbHoe Cobpanue PO. 2002 r.

3. Ne 52-03 01 30.03.1999 1.

3akoH P® «0 caHMTapHO-3NMAEMNONOTNYECKOM
61aronosyyni HaceneHus»

®epepanbHoe Cobpanue PO. 1999 r.

4. Ne 29-®3 o1 02.01.2000 .
Ne 987 ot 21.12.2000 r.

3aKoH P® «0 kayecTtBe 1 6630MaCHOCTY MIALLEBbIX
MPOAYKTOB»

lMocTtaHoBneHne «0 rocyaapcTBEHHOM HaA30pe 1 KOHTPOe
B 06/1aCTM 06ecneYeHns Ka4ecTBa 1 6630MacHOCTY NMULLEBbIX
MPOAYKTOB»

®epepansHoe cobpanue P®. 2000 .
lpasutenbcTeo PO. 2000 r.

5.TOCT 12.0.002-80*
(BMecTo [OCTa 12.0.002-74)

CCBT (CncTtema cTaHAapTOB 6€30MaCHOCTYU B TEXHNKE).
TepMuHbI 1 onpeaeneHuns

loccrangapt CCCP. 1979, 1991 rr.

6.70CT 17.0.0.01-76*
(CT CIB 1364-78)

CucTema cTaHmapToB B 06N1acTI OXpaHbl NPUPOLbI U
YNYYLLIEHNS UCTIONb30BaHIUS NPUPOAHBIX PecypcoB. OCHOBHbIE
MoNOXeHUs

loccranpapt CCCP. 1978, 1979, 1987 rr.

7.TOCT 17403-72

Tuapoxumus. OCHOBHbIE MOHATUS. TepMUHbI 1 OMpeaeneHns

loccrangapt GCCP. 1971 .

8.T0CT 19179-73

Mnoponorus cywu. TepMuHbI 1 onpeesieHns

loccranaapt GCCP. 1973 .

9.10CT 17.1.1.01-77**
(CT C3B 3544-82)

OxpaHa npupogabl. fmapocdepa. OCHOBHbIE TEPMUHBI U
onpenenexus

locctaHpapt CCCP. 1977, 1983, 1987 rr.
C 01.07.1978 .

10. TOCT 27065-86
(CT C3B 5184-85)

Ka4yecTBO BOA. TepMUHbI 1 OnpefeneHus

locctaHpapt CCCP. 1986 .
C 01.01.1987r.

11.TOCT 25150-82
(CT C3B 2085-80)

Kananusauns. TepMUHbI 1 ONpeeneHns

loccrangapt CCCP. 1982 r.
€ 01.07.1983 .

12.TOCT 25151-82
(CT C3B 2086-80)

BogocHab>xeHue. TepMUHbI 1 ONpeaenieHns

locctangapt CCCP. 1982 .
€ 01.07.1983 .

13. TOCT 30813-2002

Boja v BO4OMNOATOTOBKA. TePMUHbI 11 ONpefeneHus

loccTangapt Poccuu. 2002 r.
C 01.01.2004 r.

14.TOCT 26966-86

YCcTaHOoBKW BOL03a60PHbIE, BOLOCOPOCHBIE 1 3aTBOPbI.
TepMUHbI 1 onpesenexHns

locctangapt CCCP. 1986 .

Knaccughukauyns BOLOMOMb30BaHNS.
Tpe60oBaHus K Ka46CTBY BOAbI M OXPaHe MPUPOAHbIX BOJ

15.TOCT 17.1.1.02-77*

Oxpana npupogsl. Tnapocdepa. Knaccudukaums BogHbIX
06bEKTOB

locctangapt CCCP. 1977, 1988 rr.

16.TOCT 17.1.1.03-86
(Bmecto M0CTa 17.1.1.03-78)

Oxpana npupogel. mapocepa. Knaccudukauyns
BO/J0MNOMb30BaHNIA

locctangapt CCCP. 1986 .

17.TOCT 17.1.1.04-80

OxpaHa npupopbl. mapocdepa. Knaccudukaums noazemMHbix
BOZ MO LiensiM BOAOMO/b30BaHNA

loccrangapt CCCP. 1980 .

18. OCT 41.05-263-86

Boabl nofg3emHble. Knaccuukaums no Xumn4eckomy CoctaBy
1 Temnepartype

MuHuctepctso reonorum CCCP. 1986 .

19. CI 3.4.1328-2003

CanuTapHas oxpaHa Tepputopuii Poccuiickoii ®efepaumm

MwuH3gpas P®. Ne 108 o1 30.05 2003 r.

BOOONMOANOTOBKA
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Tabnuua 2.1
lpogonxeHune

20. CaHlvH 42-128-4690-88
(BmecTo Ne 2388-81)

CaHuTapHble NpaBuna coaepXKaHns TepPUTOPUI HACENEHHbIX
mecT

Mwunagpas Poccun. 1988 r.

21.T0CT 17.1.2.04-77*

Oxpana npupogsl. Tmapocdepa. Mokasarenm cocToaHUA 1
Mnpaswusia Takcaumn pbl60X03AMCTBEHHbIX BOAHBIX 06bEKTOB

locctangapt CCCP. 1977, 1986 rr.
(DencTByeT TONIbKO Ha Tepputopun PO)

22. CanlnH 2.1.2.1002-00 1
CaHluH 2.2.1./2.1.1.1031-

01 (smecto CanlMnH
2.2.1./2.1.1-984-00 v CanluH
2.2.1/2.1.1.567-96)

CaHUTapHO-3aLLNTHbIE 30HbI 1 CaHUTapHas Knaccugukauns
NPeanpuATIA, COOPYXXEHUNA U UHbIX 06LEKTOB

MwuHagpas Poccuu. 2000, 2001 rr.

23. CanluH 2.1.4.1110-02
(BmecTo CanluH 2.1.4.027-95)

30HbI CAaHUTAPHOII 0XPaHbl MCTOYHUKOB BOJIOCHAOXEHUS 1
BO/IOMPOBO/I0B X035CTBEHHO-MITLEBOT0 Ha3HaYeHUS

Mwun3apgpas Poccun. 2002 r.

24. CanluH 2.1.4.1175-02
(BmecTo CanluH 2.1.4.544-96)

[TuTbeBas BoAa U BOJOCHAGXKEHME HACESIEHHbIX

MecT. [urneHunyeckne Tpe60BaHNS K Ka4eCTBY BOAbI
HELIeHTPANIN30BAHHOIO BOJOCHA6XeHMS. CaHuTapHas oxpaHa
UCTOYHNKOB

Mwunapgpas Poccun. 2002 r.

25.TOCT 2761-84*
(BmecTo F0CTa 17.1.3.03-77)

/ICTOYHMKM LIEHTPAJTM30BAHHOIO X03AICTBEHHO-MNTLEBOIO
BOLOCHAOXEHUS. [UrMeHNYecKne, TEXHNYECKNe TPeOOBaHNS 1
npasuia Bbi6opa

loccranaapt CCCP. 1984, 1988 r.
€ 01.01.1986 .

26.T0CT 17.4.3.04-85

OxpaHa npupopbl. fmapocdepa. 06Lie TpeboBaHus K
KOHTPOMIO 1 OXpaHe 0T 3arps3HeHus

locctanaapt CCCP. 1985 r. (peiicTByeT
TOMbKO Ha Tepputopumn PO).

27.T0CT 17.1.3.13-86

Oxpana npupogbl. fmapocepa. 06Lme TpeboBaHUS K OXpaHe
MOBEPXHOCTHbIX BOJ, OT 3arpsi3HeHNs

locctanpapt CCCP. 1986.
C 01.07.1986 .

28.T0CT 17.1.3.06-82

Oxpana npupogbl. fmapocepa. 06Lme TpeboBaHUS K OXpaHe
MO3EMHbIX BOJL

locctaHpapt CCCP. 1982 r.
€ 01.01.1983 .

29. MV 4100-86

MeToanyeckne peKoMeHAaLmMmn no Ncnonb30BaHUKD KaHanoB
0pOCUTENbHO-06BOHUTENbHBIX CUCTEM B Ka4eCTBE
MCTOYHMKOB LIEHTPANN30BaHHOr0 X03NCTBEHHO-NUTLEBOrO
BOAOCHA0XEHMS

Mwun3gpas CCCP. 1986 r.

30. MY 1974-79

CaHuTapHble npaswmna no yCTporcTBY 1 3KCnayaTaLun
B0J03a60P0B C CUCTEMAMU UCKYCCTBEHHOO NOMOJHEHNSA
NOA3EMHbIX BOJ X03AMCTBEHHO-NUTLEBOIO HA3HAYEHUA

Mwnnzgpas CCCP. 1979 .

31. MV 3180-84

MeTogu4eckue ykasaHus no rureHn4eckon OLeHKe Masbix
PEK 1 CAaHUTApPHOMY KOHTPOJIH0 32 MEPONPUATUAMI MO MX
OXpaHe B NyHKTaxX BOA0OMO/Ib30BaHUA

Mwnnzgpas CCCP. 1984 r.

32. CanlluH 2.1.5.980-00
(Bmecto CanluH Ne 4630-88)

[uruennyeckune Tpeb6oBaHUA K OXpaHe NOBEPXHOCTHbIX BOJ,

Mwun3agpas Poccum. 2000 r.
€ 01.01.2001 r.

33.CM2.1.5.1059-01

[uruennyeckue Tpe6oBaHNA K OXpaHe NOA3EMHbIX BOS OT
3arpAa3HeHmna

Mwun3agpas Poccun. 2001 r.

34. -

(BmecTo lMpaBun oxpaxbl
NOBEPXHOCTHbIX BOA OT
3arpsA3HEHNS CTOYHbIMN
Bogamu. 1975r.)

lpasuna oxpaHbl NOBEPXHOCTHBIX BOA (TMI'IOBbIe I'IOJ'IO)KGHI/IFI)

lockomnpupoabl CCCP. 1991 r.

35. -

[TonoxkeHne 06 oxpaHe NOA3eMHbIX BOA

Pockomuenpa. 1994 r.

36.T0CT 17.1.3.04-82

Oxpana npupogel. napocepa. O6wme TpeboBaHNs K
0XpaHe NOBEPXHOCTHbIX 1 NOA3EMHbIX BOZ OT 3arpsi3HeHus
necTuunaamm

locctangapt CCCP. 1982 r.

37.T0CT 17.1.3.05-99
(BmecTo OCTa 17.1.3.05-82)

Oxpana npupogsl. Tmapocdepa. Mpasuna oxpaxsl
NOBEPXHOCTHBIX 1 MOL3EMHbIX BOL OT 3arpsi3HeHNs npu
XPaHeHUn HedTn 1 HehTeNnPOLYKTOB

loccrangapt CCCP. 1999 r.
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38.T0CT 17.1.3.10-83

OxpaHa npupogbl. fmapocdepa. Mpasuna oxpaHbl BOA
0T 3arpA3HeHNs HedThbio U HepTENPOAYKTaMM Npu
TPaHCMOPTUPOBAHNN MO TPY6ONPOBOAY

locctangapt CCCP. 1983 .

39.T0CT 17.1.3.11-84

Oxpana npupogsl. fmapocdepa. Mpasuna oxpaHbl BOS OT
3arpsA3HEHNS MUHEPabHbIMU YA0OPEHNAMM

locctangapt CCCP. 1983 .

40.T0OCT 17.1.3.12-86

Oxpana npupogsl. Mmapocdepa. Mpasuna oxpaHbl BOA OT
3arpsasHeHns npu 6ypeHnn 1 fo6blve HEAPTU 1 ra3a Ha cyLue

loccrangapt CCCP. 1985 .

41.T0CT 17.1.3.02-77*

Oxpana npupogbl. napocdepa. Mpasuna oxpaxsl 0T
3arpASHEHUN Npu 6ypeHnn 1 0CBOEHNN MOPCKUX CKBAXKMH Ha
HedOTb 1 ra3

loccrangapt CCCP. 1977 r.

42.T0CT 17.1.2.03-90
(CT CIB 6457-88)

Oxpana npupogbl. napocdepa. Kputepuu n nokasarenu
Ka4yecTBa BOLbl AN OPOLLEHNA

loccrangapt CCCP. 1990 .
€ 01.07.1991 r.

43.T0CT 17.4.3.07-2001
(BmecTo 17.4.3.05-86;
CT C3B 5297-85)

OxpaHa npupofbl. Mo4Bbl. TpeboBaHUs K CBOIICTBAM 0CAIKOB
CTOYHbIX BOA NMPU UCMOSb30BAHNN X B Ka4€CTBE YI06PEHN

locctaHpapt Poccun. 2001 .

44. CanlluH 2.1.7.573-96

TMrneHnyeckne TPeOOBaHNS K UCTIONb30BAHNI0 CTOYHBIX BOA 1
X 0CAAKOB [Ns OPOLLEHUS 1 yIoGpeHNs

MwuH3gpas Poccuu. 1998 r.

45. 1P-152-002-95

[TpaBuna npeaoTBpaLLEHNs 3arps3HEHNS BHYTPEHHUX BOLAHbBIX
MyTen CTOYHLIMI U HeOTECOAEePXKaLUMMU BOAAMU C CYa0B

MuHpeddnot PCOCP.
[ockomcaHanuaHaasop P®. 1995 r.

46.70CT 17.1.3.01-76*

OxpaHa npupogabl. fmapocdepa. Mpasuna oxpaHbl BOAHbIX
06bEKTOB Npw necocniase

locctaHpapt CCCP. 1976 T.

47. -

Mpasuna oxpaHbl OT 3arPs3HEHNA NMPUBPEXHbIX 30H MOPEN

MwunBoaxo3 CCCP. 1987 r.

48.T0CT 17.1.5.02-80

OxpaHa npupofbl. fmapocdepa. furneHnyeckne Tpe6oBaHNS K
30HaM pekpeawnin BOAHbIX 06bEKTOB

loccrangapt CCCP. 1979 r.

49. CaHlMnH No 4631-88

CaHuTapHble NPaBuna i HOPMbI OXPaHbl MPUBPEXKHbIX
BOZ M MOpEiA OT 3arpA3HEHNA B MECTax BOJOMO/b30BaHS
HaceneHus

Mwnnagpas CCCP. 1988 r.
€ 01.01.1989 .

50. FOCT P 17.0.0.06-2000
(BmecTo '0CTa 17.0.0.04-90)

OxpaHa npupobl. IKONOrNYECKIi Nacnopt
npuUpoaononb30BaHns. OCHOBHbIE MOMOXEHMS. TUMOBbIe

hopmbl

locctangapt Poccuu. 2000 r.

51. Ne 1974-79

CaHuTapHble Npasuna no YCTPOACTBY W IKCIyaTaLum
B0/03260POB C CUCTEMON UCKYCCTBEHHOO MOMOIHEHNS
MOJ3eMHbIX BOJ] XO3SIMCTBEHHO-MUTLEBOr0 Ha3HaYeHIAS

52. -

BpemeHHble peKoMeHAaLMK Mo NpeoTBPaLLEHNIO
3arpsA3HeHs BOJ, NOBEPXHOCTHLIM CTOKOM C roOpo/iCKOM
TeppUTOPUM (FOXAEBbIMU, TAMbIMI 1 MOMMBOYHO-MOEYHbIMN
BOJamMU)

MwunBoaxo3 CCCP. 1975 .

53. MK 3-01.2001

MeToamMyeckne pekoMeHaaLmMm Mo pacyeTy KofmyecTsa u
KayecTBa MPUHUMABMbIX CTOYHbIX BOA 1 3arpA3HSIOLLIAX
BELLECTB B CUCTEMbI KAHANN3aLMI HACENIEHHbIX MYHKTOB

[occTpoit Poccuu. 2001 r.

54. -

MeToaunka pacyeta N[C BeLLeCTB B BOAHbIE 06bEKTbI CO
CTOYHbIMM BOAAMMN

lockomnpupoasl CCCP.1990 r.

55. CM1.1.5.1058-01

OpraHusauns 1 NpoBeAeHNe NPON3BOACTBEHHOMO
KOHTPONA 32 COOJIOAEHNEM CAHUTAPHBIX NPABUA 1
BbINOIHEHNEM CAHUTAPHO-NPOTUBO3NUAEMUOOrNYECKINX
(npochunakTu4eckux) MeponpuaTIiA

Mwun3apgpas Poccuu. 2001 T.

56. MY 2183-80

MeToaunyeckue ykazaHus no npUMEHEeHNo Npasiuil OXpaHbl
NOBEPXHOCTHbIX BOJ, OT 3arpA3HeHNA CTOYHbIMI BOAAMU

Mwnnanpas CCCP. 1984 r.

57. C2.1.4.1075-01

30HbI CaHMTAPHOWN 0XpaHbl NCTOYHMKOB MUTHLEBOTO
BOAOCHa0XeHMs . MoCKBbI

Mwun3zpgpas Poccuu. 2001 r.
C 01.04.2002 r.
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58. TCH 40-301-97
(TCH BuB-97 MO)

CucTembl BOBOCHAGXEHUS 1 BOAOOTBEAEHNS PAiOHOB XNUON
MaNoaTXHOI 3acTporikin MoCKoBCKOIM 0651acTu

MuncTtpoit MockoBckoii 060. 1997 r.

59. M[IC 40-1.2000
(Ne 17-94 ot 11.08.1995 T,
Ne 167 ot 12.02.99)

Mpasuna nonb30BaH1s CUCTEMaMMU KOMMYHabHOMO
BOJOCHAOXEHNA 11 KaHanu3auuu B Poccuitckon ®eaepauum

MuncTpoi Poccun. 1995 r. locctpoii
Poccun. 1999, 2000 r.

60. Ne 164 o1 30.03.1977 .

[TpaBuna TeXHNYECKON 3Kcnnyaraumm cUCTemM BOLOCHAOXEHMS
N BOAOOTBEEHNA HACEJIEHHbIX MECT

Murxunkommynxo3 PCOCP. 1977 r.
Munctpoint CCCP. 1979 T.

61. MK 3-02.2001
(Ne 168 ot 30.12.1999 1)

[TpaBuna TeXHMYECKOM JKCMITyaTaLni CUCTEM U COOPYXKEHWNIA
KOMMYHa/IbHOr0 BOAOCHAOXEHUS 1 KaHanu3auum

[occTpoit Poccum. 1999 .

62. CanlnH 2.3.2.1078-2001
(BmecTo CanluH 2.3.2.560-96)

[urneHnyeckme Tpeb0BaHNA K 6630MaCHOCTY 1 NILLEBON
LIEHHOCTI NPOAYKTOB

MwuH3gpas Poccuu. 2000 r.

63.T0CT 22.6.01-97;
rOCT P 22.6.01-95

be30MacHOCTb B Ype3BblYaHbIX CUTYALUSAX.
3alumTta cucTemM X03aMCTBEHHO-NUTHEBOTO BOJOCHABXKEHNS.
061wwme TpeboBaHUs

locctaHpapt Poceun. 1995, 1997 rr.

64.T0CT 22.6.02.-97;
FOCT P 22.6.02-95

be30nacHOCTb B 4Pe3BbIYAMHBIX CUTYALNAX.
Mo6unbHbIe CpeacTBA 04UCTKM MOBEPXHOCTHBIX BOA. O6Lme
TexXHU4ecKue TpeboBaHms

locctaHpapt Poceun. 1995, 1997 rr.

65. BCH BK 4-90

VHCTpYKLMS 0 NOATrOTOBKE K pabOTe CMCTEM XO3AMCTBEHHO-
MUTbEBOI0 BOJOCHAOGXXEHNSA B YPE3BbIYalHbIX CUTYALMAX

locctpoit PCOCP. 1990 .

66. MY 2.1.4.783-99
(No [IK-285-111) v lMepeyeHs. ..
No 01-19/32-11 1992 r.)

[MrneHnyeckas oLeHka MaTepuanos, peareHToB,
060pyA0BaHNS, TEXHOMOIWIA, UCMOMb3YEMbIX B CUCTEMAX
BOA0CHA0XEHMS

Mwun3gpas Poccun. 1992, 1998 rr.

67. No 1100/1307-99-115

[TepeyeHb maTepuanos, U3aenui, 060pynoBaHNs,
paspeLleHHbIx MuH3apaBom Poccun ans KoHTakTa ¢
MULLLEBLIMU NPOAYKTAMM U Cpeaami

MwuH3gpas Poccun. 1999 .

68. Ne 0015-93 ot 29.07.1993 r.
120.12.1993 .

lepeyeHb 0TE4ECTBEHHbIX U 3apY6eXKHbIX Ae3NHDULIMPYHOLLIX
CPEACTB, Pa3peLLeHHbIX K MPUMEHEHUI0 Ha TEPPUTOPUL
Poccuitckon ®enepaunu

lockomcaHanuaHaasop Poccun. 1993 r.

69. CanlnH 2.1.2.729-99

[MonMepHble 1 NONUMEPCOAepKaLLMe CTPOUTENbHbIE
maTepuanbl, U3Aenus i KOHCTPYKLMK. TUrueHnyeckme
TpeboBaHMs 6630NacHOCTL

MwuH3gapas Poccun. 1999 .

70.TH1.1.725-98

MepeyeHb BeLLECTB, MPO/YKTOB 1 NPOU3BOACTBEHHbIX
MPOLIECCOB, GbITOBbIX M MPUPOAHbIX (DAKTOPOB,
KaHLIEPOreHHbIX 151 YenoBeka

Mwun3agpas Poccun. 1998 r.

71. CHuM 2.04.02-84*
(Bmecto CHull 11-31-74)

BogocHab>xeHue. HapyxxHble CETU 1 COOPYXKEHUS

locctpoit CCCP. ToccTpoi Poccuu. 1984,
1987, 2000 rr.

72.CM11-108-98

3bICKaHWsA UCTOYHNKOB BOLOCHAGKEHMA HA 6a3e NOA3EMHbIX
BOJ,

locctpoii Poccun. 1998 r.

73. CHul 2.04.01-85* (BmecTo
CHuM 11-30-76 1 CHul 11-34-76)

BHYTpEHHWI1 BOLOMPOBOZ, U KaHann3aLms 3naHuil

locctpoii CCCP. ToccTpoi Poccuu. 1985,
1991, 1992, 1996, 2000 rr.

74. CHull 3.05.04-85*
BmecTo CHull 111-30-74)

HapyXHble CETH 1 COOPYXXEHUS BOLOCHAOKEHNS 1
KaHanuaauuu (Mpon3BoLCTBO U NPUEMKA paboT)

locctpoit CCCP. 1985, 1990 rr.

75. CHuM 3.05.01-85
(BMecTo CHul 111-28-75)

BHYTpEHHNE CaHNTapHO-TEXHNYECKINE CUCTEMDBI
(Mpom3BoACcTBO 1 NpUEMKA paboT)

locctpoii CCCP. ToccTpoii Poceuu. 1985,
2000 rr.

76. MV 2.1.5.800-99

OpraHu3aLusi CaHUTapHOTO Ha30pa 3a 06e33apaKNBaHNEM
CTO4HbIX BOJ

MwuH3gpas Poccuu. 2000 r.

77.MY 2.1.4.719-98

CaHuTapHbIi HAA30p 32 NPUMEHEHNEM YNTPANONETOBOrO
U3NYy4eHUs B TEXHOSIOTM NOArOTOBKM MUTLEBON BOLbI

MwuH3gpas Poccuu. 1998 r.
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78. MY 2.1.5.732-99

CaHuTapHo-3nuAeMNONOrMYecknin Haa3op 3a
06€33apaXnBaHNEM CTOYHBIX BOA YNIbTPadUONETOBLIM
n3ny4eHnem

MwuH3gapas Poccuu. 2001 r.

79. MY 2.1.5.1183-2003

CaHuTapHo-3nuaeMNoNornyecknin Haa3op 3a
ncnonb3oBaHMEM BOAbI B CUCTEMAX TEXHUYECKOIO
BOJO0CHAGXEHUS MPOMBILLIEHHBIX NPEANPUATHI

Mwun3agpas Poccun. 2003 r.

80. MV 723a-67

VIHCTPYKLMA MO KOHTPOMHO 32 06e33apaxXMBaHnNeEM
X03SNCTBEHHO-NUTLEBON BOAbI 11 32 Ae3UHEKLIEl
BOJOMNPOBOAHbIX COOPYXKEHUIA XN0POM NPy
LIeHTPANM30BaHHOM 1 MECTHOM BOAOCHAGXEHWUM

Mwnnagpas CCCP. 1967 r.

81. -

MeTogn4eckune pekoMeHaaunun no NpUMeHeHNo
030HMPOBAHUA U COPOLMOHHBIX METOJ0B B TEXHOMOI N
04UCTKM BOJbI OT 3arpsi3HEHUI NMPUPOSHOr0 1
AHTPOMOreHHOro NPONCX0XAEHNA

AO HI KBOB. 1995 T

82. CaHlnH 2261-80
(MY Ne 2261-80 ot 17.10.80)

MeTofu4eckue ykasanus no cCaHUTapHOMY KOHTPOJTHO 3a
NPUMEHEHNEM 11 3KCNyaTaLnen 06paTHOOCMOTUYECKIX
ONPeCcHUTENbHbLIX YCTAHOBOK

Mwnnagpas CCCP. 1980 r.

83. P[] 34.37.105-89

MeTogu4eckue ykasaHus no npoeKTMpOBaHN0
9NeKTPOAMANN3HBIX YCTAHOBOK [/ 06€CCONIMBAHIUA BOSbI HA
TENJI0BbIX ANIEKTPOCTAHLMNAX

MunaHepro CCCP. 1989 r.

84. MY 4045-85

MeToan4eckne ykasaHns no CaHuTapHoOMy Haasopy

3a NPUMEHEHNEM 1 JKCMITyaTaLmen MOHOOOMEHHbIX
ONMPECHNTENbHbIX YCTAHOBOK B X03ACTBEHHO-NUTLEBOM
BOJOCHA0XEHIN

Mwnnagpas CCCP. 1985 T.

85. TOCT 2874-82**
(BmecTo OCTa 2874-73)

Bopa nutbeBas. MMrueHnyeckne TpeboBaHNA N KOHTPOMb 3a
Ka4eCTBOM

loccrangapt CCCP. 1982 r.
Ytpartun cuny B PO

86. CanluH 2.1.4.1074-01
(BmecTo CanluH 2.1.4.559-96)

lMuTbeBas Bofa. [MrneHnyeckne Tpe60BaHUS K Ka4eCTBY BOAbI
LLeHTPAIM30BAHHbIX CUCTEM MUTHEBOTO BOLOCHAOXKEHNS.
KoHTponb Ka4ecTsa

Mwun3apgpas Poccuu. 2001 1.
C 1 aHBapsa 2002 r.

87.TH 2.1.5.1316-03

(BmecTo M'H 2.1.5.690-98);
CMn2.1.5.761-99

(aon. Ne 1 k TH); TH 2.1.5.9636-00
(mon. Ne 2 k TH);

H 2.1.5.1094-02 (gon. Ne 3 k TH)

OpueHTMPOBOYHbIE fonycTUMbIe YpoBHN (OLY) XumMmyeckux
BELLECTB B BOZE BOAHbIX 0OLEKTOB X03ACTBEHHO-NUTLEBOIO
11 KYNbTYpHO-6bITOBOr0 BOAOMOMb30BAHUSA

Mwunzpgpas Poccumn. 1998, 1999, 2000,
2002, 2003 rr.

88.TH 2.1.5.1315-03

(BmecTo M'H 2.1.5.689-98);
CMn2.1.5.761-99

(aon. Ne 1 k TH); TH 2.1.5.963a-00
(mon. Ne 2 k TH);

MH 2.1.5.1093-02 (gon. Ne 3 k TH)

lMpenenbHo fonycTuMble KOHUeHTpauuu (MOK) xumuyeckmnx
BELLECTB B BOZE BOAHbIX 00LEKTOB X035CTBEHHO-NUTLEBOIO
11 KYNbTYPHO-6bITOBOr0 BOAOMOMb30BAHUSA

Mwunzpgpas Poccumn. 1998, 1999, 2000,
2002, 2003 rr.

89.TH 1.1.546-96

[MrneHnyeckme HoOpMaTUBbI COEPXKAHMS NECTULNIOB B
06beKTax 0KpyXatoLLei cpefpl (nepeyeHb)

MwuH3gpas Poccun. 1996 r.

90. I'H 2.3.2.972-2000

[MrneHnyeckne Hopmatmebl. MpefensHo JOMyCTUMbIe
KONIM4eCcTBa XMMN4ECKNX BELLECTB, BbIAENAOLLNXCA U3
MatepuanoB, KOHTAKTUPYIOLNX C NULLEBbIMIA MPOAYKTAMMU

Mwun3zgpas Poccuu. 2000 r.

91. MY 2.1.4.682-97

MeToanyeckue ykazaHus no BHeAPEHUIO 1 NPUMEHEHUIO
CanluH 2.1.4.559-96

Mwun3agpas Poccun. 1997 1.

92. MAC 40-3.2000

MeToanyeckune peKoMeHaaLUmMn no 06ecneyeHnto BbIMOTHEHNS
Tpe6oBaHuit CaHlMnH 2.1.4.559-96 Ha BOAONPOBOAHBIX
CTaHLMSX NPU 0YUCTKE MPUPOAHbIX BOJ

loccTpoit Poccuu. 2000 T.
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93. No 96 ot 28.04.1999

lMepeyeHb NpeaenbHO-A0NYCTUMBIX KOHLEHTpaumi (MOK) n
OPUEHTMPOBOYHbIX 6e30MacHbIX YpoBHel BosaencTaus (OBYB)
BPEAHbIX BELLECTB /15 BOAbI PbI60X035/ICTBEHHbIX BOAOEMOB

[0CKOMPbIBONOBCTBO.
1999 r.

94. CanlnH 2.1.2.1331-03

[UrneHnyeckme TpeboBaHNA K YyCTPOMCTBY, 060PYLOBAHNIO,
9KCMyaTaLmm 1 Ka4ecTBy BOAbI B aKBanapkax

MwuH3gpas Poccuu. 2003 r.

95. CaHluH 2.1.4.1116-02

[TutbeBas Bofa. MrueHnyeckme Tpe60BaHNS K Ka4eCTBy BOLbI,
pacgacoBaHHOI B eMKOCTI. KOHTPOMb KayecTBa

MwuH3gpas Poccuu. 2002 r.
C 1 nons 2002 r.

96. MY 2.1.4.1184-2003

MeToan4eckue yKkazaHus no BHEAPEHUIO 1 NPUMEHEHUIO
CUHUTAPHO-3NUAEMMUONOrMYECKIX NMPABUA U HOPMATIBOB
CaHluH 2.1.4.1116-2002 «CaHnTapHO-3nMaeMNONOrnyeckmne
npuBKnIa 1 HopmaTtuebl. [NTbEBas BOAA U BOLOCHAGXKEHNE
HaCeNneHHbIX MeCT. [MrneHnyeckne Tpe6oBaHNA K Ka4ecTBy
BO/bl, PacHacoBaHHO B eMKOCTU. KOHTPOMb KayecTBa»

Mwun3apgpas Poccun. 2003 T.

97. CanlnH 2.1.2.1188-03
(BmecT0 2.1.2.568-96)

[MrneHnyeckue TpeboBaHMs K YCTPOICTBY, SKCNayaTauum 1
Ka4ecTBYy BOZbI My1aBaTenbHbIX 6aCCENHOB

[ockomcaHanuaHaasop Poccun. 2003 r.

98. MY 1938-78

MeToamnyeckune ykazaHus no npuMeHeHNo JuépoMaHTMHa ans
06€e33apaXKuBaHns BOAbI NiaBaTesbHbIX 6aCCENHOB

Mwunanpas CCCP. 1978 r.

998. MY 2.1.2.694-98

icnonb3oBaHue ynsTpacomoneToBOro U3sy4eHns npu
06€e33apaXunBaHnNK BOLbl NNaBaTeNbHbIX 6aCCENHOB

MwuH3gpas Poccun. 1998 r.

100. TOCT 13273-88*
(Bmecto 0OCTa 13273-73,
Kpome pasgena 3)

Bofibl MUHepasibHble MUTLEBbIE J1IE4EOHbIE 1 NEYEOHO-
CTOJI0BbIE. TEXHUYECKME YCIIOBUS

[occtaHpapt CCCP.1973, 1988, 1989 rr.

101. TOCT 23732-79

Bogp! 519 6eTOHOB M pacTBOPOB. TEXHUYECKME YCIIOBNA

locctaHpapt CCCP. 1979 .

102. OCT 5.95006-84

Kopa6enbHble cucTembl NPecHoil BoAbl. 06e33apaXxnBaHue.
TUNoBbIE TEXHONOTNYECKME NPOLIECChI

Mwunmopdonot CCCP. 1984 r.

103. OCT 6.18-17.04-83

OxpaHa npupogbl. fmapocdepa. Mpasuna paspaboTku,
YCTaHOBMEHMUS 1 KOHTPONSt HOPMATMBOB 060POTHOIO
BOAOCHAGXEHWS NPeSNpUATUIA COLOBOI NPOMbILLIEHHOCTY

Munxumnpom CCCP. 1983 r.

104. OCT 15.313-84

BogonoTpe6neHue 1 BOJOOTBELEHINE B PbIOHOM XO3ANCTBE.
061wme TpeboBaHUS N HOPMbI

Munpbi6x03 CCCP. 1984 r.

105. OCT 15.372-87

Bopaa ans pbl6HbIX X0351AcTB. 06LLUMe TPe6GOBaHNS 1 HOPMbI

Munpbi6x03 CCCP. 1987 r.

106. OCT 15.282-83

Bopa ans npyaoBbix hOPeneBbIX 1 KaproBbIX XO3SIACTE.
TepMUHbI 11 ONpezeneHust

Munpbi6x03 CCCP. 1983 r.

107. 0CT 11.029.003-80

3enust aneKTPOHHOM NPoMbILLNeHHOCTH. Boga,
npuMeHsemas B npon3soacTse. Mapku. TexHuyeckue
Tpe60oBaHus. MeToabl 04UCTKM U KOHTPOSSA

MunanektpoHmatw. 1980 .

108. FOCT 9.314-90

Bopa ans ranbBaHM4eCcKoro Npon3BoACTBA U CXEMb
npombIBOK. O6LLme TpeboBaHNs

locctangapt CCCP. 1991 r.
C 01.07.1991 r.

109. FOCT 29183-91

Bofa ans xo34MCTBEHHO-NUTLEBOTO 06ECMEYeHNs CyA0B.
TpeboBaHNs K Ka4ecTBy

locctangapt CCCP. 1991 r.

110. TOCT 30465-97
(M3K 734-93)

Bopa xecTtkas, ucrnonb3yemas 4is UCnbITaHns 6bITOBbIX
ANeKTpuYecKnx npuéopos. O6Lne TEXHNYECKNE TPe6OBAHNS

[occTaHpapt Poccun.

111. MY 2058-79

MeToAM4ECKNe yKa3aHWst 10 TUrNEHYECKOMY KOHTPOTO
3 NPOEKTUPOBAHNEM, CTPOUTENLCTBOM U KCTIyaTaLnei
IPYNMOBbIX CUCTEM CENIbCKOXO3SANCTBEHHOTO BOAOCHAGKEHMS!

Mwunaapas CCCP. 1979 .

112. MY 3907-85

CaHuTapHble NpaBuia NPOEKTUPOBAHIAS, CTPOUTENLCTBA U
3KCMyaTaLmmu BOLOXPaHUINLL

Mwunanpas CCCP. 1985 T.

113. CM 2.3.6.1079-01

CaHuTapHble NpaBuna ans opraHn3aumin 06LLeCTBEHHOMO
nUTaHNA

[ockomcaHanuaHaasop Poccun. 2001 r.

114. CanlnH 2.3.5.021-94
(Bmecto Ne 5781 ot 04.04.1991 1)

CaHuTapHble Npasuna anis NpeanpusTii NPOA0BObCTBEHHON
TOProBu

lockomcaHanuaHaasop Poccun. 1994 r.

BOOONMOANoTOBKA
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115. CanluH 2.3.4.545-96

Mpon3BoAcTBO xN1e6a, x1e6006yN04HbIX N KOHANTEPCKNX
n3aenuit

lockomcaHanuaHagaop Poceun. 1996 .

116. CanlnH 2.3.4.551-96

[TpeanpuaTs NULLEBON 1 NepepabaTbiBatoLLen
npoMbILLNEHHOCTY. (TeXHONOrYecKmue npoueccsl. Chipbe).
lpon3BoACTBO MOJIOKA M MOSTOYHBIX MPOAYKTOB

[ockomcaHanuaHaasop Poccun. 1996 r.

117. CanlnH 2.3.4.704-98

[Tpon3BoACTBO CnNMpTa 3TUNOBOIO PEKTUCIUKOBAHHOIO 1
JIMKEPOBOJ0YHbIX U3Lenui

[ockomcaHanuaHaasop Poccun. 1998 r.

118. CanllnH 5179-90

CaHuTapHble npaBuna ycTpoiicTea, 060pyA0BaAHUA 1
aKcnnyaraumy 60bHUL, POAUNIbHBIX JOMOB 1 APYruX
neYyebHbIX CTaLNoHapoB

Mwnnaapas CCCP. 1989 r.

119. Ne 1234-75

CaHuTapHble NpaBuna yCTPOIACTBA 1 3KCMyaTaLnn OTAENeHNIA
(kabnHeTOB) N1 OTNYCKA BHYTPEHHUX HEMUTbEBLIX
6anbHeosI0rMyecknx npoLeayp

Munsppas CCCP. 1975 r.

120. Ne 979-72

CaHuTapHble NpaBuna ycTpoiicTea, 060pyA0BaHUA 1
COZlePXKaHNA Npa4eyHbix

MuHsppas CCCP. 1972 r.

121. Ne 981-72

CaHuTapHble NpaBuna ycTpoiicTea, 060pyA0BaHUA 1
COZlePXKaHNS NapuKMaxepcKux

Munzppas CCCP. 1972 r.

122. Ne 982-72

CaHuTapHble npaBuna ycTponcTea, 060pyLOBaHMS U
coiepXxaHus 6aHb

Mwunzgpas CCCP. 1972 r.

123. Ne 983-72

CaHuTapHble Npasuna ycTponcTsa, 060pya0BaHus 1
COJEPKaHNA 06LIECTBEHHbIX YBOPHbIX

Mwunzgpas CCCP. 1972 r.

124. No 1045-73

CaHuTapHble Npasuna ycTpoiicTea, 060pyA0BaHNS 1
COZLEPXaHNA 3KCMepUMEHTaNbHO-6MONOrMYECKIX KNNHUK
(BnBapues)

Mwnnzgpas CCCP. 1973 T.

125. No 1163-74

CaHuTapHble Npasuna ycTpoincTsa, 060pya0BaHNa 1
COZEPKAHNA KOCMETUHECKNX KABUHETOB MPU YYPEXAEHMAX
KOMMYHANbHOTO 1 GbITOBOrO 06CTY)XMBAHNSA HACENEHNS

Mwnnagpas CCCP. 1974 r.

126. Ne 1567-76

CaHuTapHble Npasuna ycTpoicTsa, 060pya0BaHNA 1
COAEPKAHNA MECT 3aHSTUI N0 PUUYECKON KYTbTYpE U
cnopry

Mwnnagpas CCCP. 1976 r.

127. Ne 1958-78

BpeMeHHble CaHUTapHbIe Npasusia YCTPOICTBA U COLepPXKaHNs
ANbMUHUCTCKIUX narepeit

Mwnnagpas CCCP. 1978 r.

128. Ne 2559-82

CaHUTapHO-rMrneHnyeckne TpeboBaHns A1s NPOEKTUPOBAHMS,
CTPOMTENbCTBA M 3KCMIyaTaLum pycekoii 6aHn «Cyxosei»

Mwnnagpas CCCP. 1982 r.

129. No 4719-88

CaHuTtapHble MpaBuna ycTponcTea, 060pyL0BaHUS 1
COZIEPXXaHUS 0OLLEXNTUIA AN paboynX, CTYLAEHTOB, y4aLLuxcs
CnewmanbHbIX y4e6HbIX 3aBeAEHUI 1 NPOeCCUOHaANbHO-
TEXHUYECKMX YYUIINLL

Mwnnagpas CCCP. 1988 r.

130. -

BpeMeHHble CaHUTapHble TPe60BaHNS K YCTPOMCTBY,
060pYL0BaHNIO 1 COLEPXAHUIO NEANKIOPHBIX KAGUHETOB Npu
Y4PEXAEHNAX ObITOBOr0 06CTYyXNBAHUSA

MuHsppas CCCP. 1974 r.

131.TOCT P 51562-2000

060pynoBaHNe ra3004MNCTHOE 1 MbleYNaBNMBAIOLLEE.
OunbTpbl pykasHble. [bineynosButenu MoKpble. Tpe6oBaHUs
6e3onacHocTi. O6Lme TpeboBaHus

locctaHpapt Poccun. 2000 r.

132. TOCT 25297-82

YCTaHOBKM KOMMAKTHbIE NS 04MCTKM NMOBEPXHOCTHBIX BOJ HA
MUTbEBbIE HYX[bI. TUMbI, 0CHOBHbIE MapamMeTPbl 1 pasmepbl

loccranaapt GCCP. 1982 r.

133.TOCT P 51871-2002

YcTpoicTBa BOA00YMCTHbIE. O6Lie TpeboBaHMs K
3(PMEKTUBHOCTI N METO/bI €6 ONPeaeneHNs

loccTpoit Poccuu. 2002 r.
C 01.07.2003 .

134. TCH MY-97 MO

lpaBuna n MeTOAMKA TEXHOOr0-rUrNEHNYECKOI OLLEHKI
BOLOOYUCTHbIX YCTPOMCTB

Mwun3agpas Poccun. 1996 r.

BOOONMOANOTOBKA
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135. TV 10-5031536-73-90 TexHonornyeckas MHCTPYKLMUS N0 BOSOMOArOTOBKE 419
NPOU3BOACTBA NIBA 11 6€3aKOr0MbHbIX HAMUTKOB

136. TN 18-6-57-84 TexHonornyeckas MHCTPYKLMS No 06paboTKe U PO3NNUBY

NUTbEBbIX MUHEPASIbHbIX BOJ

137. MAC 40-2.2000 [Toco6ue no NPOEKTUPOBAHNIO ABTOHOMHbIX UHXEHEPHbIX
CUCTEM OAHOKBAPTUPHBIX U 6I0KMPOBAHHBIX XWUMbIX JOMOB
(BOLOCHA6XXEHMe, KaHanm3auus, TenoCHa6XeHue 1

BEHTUNALMS, ra30CHA0XKEHNE, 3NIeKTPOCHAGXKEHME)

MwuHcTpon Poccuu. 2000 r.

lNpumeyvarus Kk Tabn. 2.1

1. K n. 1-4. YkasaHbl ocHoBoMnonararwLlme rocyfapCTBeHHbIe NPaBoBble akTbl, HA OCHOBE KOTOPbIX paspa-
6aTblBalOTCA CaHWUTapPHbIE HOPMbI U NpaBuna, perynupyroLime AenaTenbHOCTb KOHTPONMPYIOLWMX OopraHnsaummn
N BOZOOYUCTHBIX cTaHumi. 3akoHoM Ne 52-D3 ycTaHOBNEHO TakKXe, YTO BCE OEWCTBYIOLLUME HOPMATUBHbIE U
MeTOAn4ecKe matepuarnbl N0 Ka4ecTsy BoAbl, yTBepxaeHHble MuHsgpasom CCCP n MuH3gpasom Poccuu,
«06513aTeNbHbI AN CO6MI0AEHNSA BCEMWN FOCYAaPCTBEHHBIMU U 06LLLECTBEHHLIMU OpraHammn 1 06beaNHEHUAMN,
NPeanpUATUAMU U UHBIMU XO3SNCTBYIOLLIMMU CYyObeKTaMu, OpraHn3aumamMm U y4pexxaeHnamMm HesaBsmcmMmMo ot
NOAYNHEHHOCTN N POPM COBCTBEHHOCTU, AOMKHOCTHBIMU NULaMu 1 rpaxgaHamm». CrnefosartensHo, noasa-
KOHHbIM akTam, HanpumMmep CaHlNuHam, npyagaH ctaTyc 3akOHOB.

2. Kn. 7. TOCT 17403-72 oTMeHeH, pa3pabaTtbiBaeTcs HOBbIA, OOHAKO OH OCTaBfieH B O6LLEM MepevHe, Tak
Kak B HEM eCTb Heobxoaumble cBegerus. B Tekcte MOCTa gatotcs npusHaky (no MuHepanm3auum) YeTblpex rpynn
NPUPOIHbIX BOA. Yka3aHo, Kakme NOHbI AOMKHbI CHATATLCA «IaBHbIMU»: KPOME OOLLENPUHATBLIX, K FPYNMe raBHbIX

WOHOB OTHOCUTCA U Kanun (K*).

2.1. HopmaTuebl KavyecTBa
BOAblI ANA CUCTEM
XO3fIMCTBEHHO-NMUTbLEBOro,
KOMMYHaNbHO-6bITOBOIO

M NPOMbILUJIEHHOro
BOAOCHAOXeHua U BoAabl
BOJOEMOB U BOJOTOKOB.
OcHOBbLI BOAHOro
3akoHoaaTenbCcTBa. TEPMMHbBI.
Mepe4yeHb AOKYMEHTOB

CucTeMbl BOOOMNONb30BaHMA NoapasnensioTca Ha
HEeCKOIbKO KaTeropuii:

MOBEPXHOCTHbIE BOAbI, NAYLIME HA XO3SNCTBEHHO-
MUTLEBbLIE HYXAbl HACENEHUs U BOAOCHaGXeHNe nu-
LLIeBbIX MPOM3BOACTB; KOMMYHabHO-6bITOBbIE HYXAbI
HaceneHust; HyX bl PbIGHOMO X035AMCTBA; peKpeaLoH-
Hoe BOOOMONb30BaHMe (1 BOOOMONb30BaHNE B YepTe
HacesneHHbIX MYHKTOB BOOOLLE); BOAOMNONb3oBaTeN
pasHbIX NPON3BO/CTB;

rnoA3emMHsble Bofbl — Te e BOOMNOMb30BaTesNnn, YTo
N ONs NOBEPXHOCTHBLIX BOM, MCKIOYasi pblGHOE XO-
3AACTBO, peKpeaLnoHHOe BOAOMNOIb30BaHMe.

HopmaTuBHble OOKYMEHTbl MoapasnenstTcs Mo
LiensiM HOPMUPOBaHUS: NepBas — onpeaenseT Kadec-
TBO BOAbl B BOJIOEMAX M BOOOTOKaX (MCXOAHOM BOAbI

ONA pasHbiX noTpeduTenen); BTopas — TpeboBaHUSA
BoOOMNOTpebUTENner K KayecTBy NPUPOLHOW BOAbI,
NnoABeprHyTon COOTBETCTBYHOLLEN 06paboTKe.

Kpome rocymapcTBeHHbIX dhefdepalibHbiXx Hopma-
TMBHbIX OOKYMEHTOB, CYLLECTBYHT permoHasnbHble W
BEOMCTBEHHbIE, WHOrga npoTuBOopeyalume dege-
panbHbiM. CornacHo 3akoHy P® «O caHuTapHo-3nu-
OEMUONOrMYECKOM 61aronosly4mm HaceneHus» perun-
OHaslbHbIE HOPMATKMBbI HE MOTYT MpPeBbILLaTh YPOBEHb
denepanbHbIX.

[aBHo paspaboTaH npoekT 3akoHa PP «O nuTbe-
BOW Bofe» (MPVHAT B MEPBOM YTeHUM 6onee BOCbMMU
net Hasap locypapcteeHHon Odymon ®depepanbHOro
Cobpanusa P®). Ha ocHoBe faHHOro 3akoHa MosiBAT-
Csl HOBble HOPMATUBHbIE OOKYMEHThLI U, MOXET ObITb,
YCTaHOBUTCS MOPSAOK B Xa0Ce MHOTMOYUCIIEHHBLIX Me-
TOAMK onpepenieHnst Kadyectsa BOAbl, KOTOpble Mpu-
6M3ATCA K pekomMeHpauumam MexayHapogHon opra-
Hu3auum no ctaHgaptmnzaumm (ISO — MCO). KoHeuHo,
3TOMY [OOMKHO CMOcO6CTBOBaTL OCHaLLeHue nabopa-
TOPUIM COBPEMEHHBIMU aHaNUTUYECKUMU Npubopamm
1 oby4yeHne NabopaHToB.

AKTyanbHO TakXe CONMXeHWe POCCUNCKUX HOPM
KadecTBa NMUTLEBOW BOAbI C HOpMamu EBponerickoro
Cotoza (EC) n BcemmpHoi opraHusanmm 3gpaBooxpa-
HeHus (BO3).

BOOONMOAINOTOBKA
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2.2. ConocTaBneHue HOpM
KayecTBa NUTbEBOMU BOAbI
Poccum, EBponenckoro Corsa
(EC), BcemupHOM opraHm3auum
sapaBooxpaHenusa (BO3),
HauMmoHanbHbIX Hopm CLUA

MU HEKOTOPbIX €BpPOoNnemMcKmMx
cTpaH. O6bem conocTaBneHuM.
MCTOYHMKM AaHHbIX

MpencraBnsaeT onpeneneHHbI MHTEpec conocTas-
neHne HopM KadvecTtsa BoAbl Poccuun, EBponerickoro
Coto3a, BcemunpHon opraHnsaumm 3gpaBooXpaHeHuns,
HaumoHanbHbix Hopm CLUA 1 HekoTopbIX eBponelic-
KMX cTpaH. MOXXHO KOHCTaTMpOBaTb, YTO OOHU U TE Xe
nokasartenu ka4ectsa BOfbl B Pa3HbIX HOPMATUBHbIX
OOKYMEHTax CyLLeCTBEHHO OTnn4yaroTcs gpyr oT gpy-
ra (taén. 2.2.n 2.3). I ogHoBpeMeHHO B POCCUMCKNX
HopMaTMBax [Ofs HEeKOTOPbIX nokasaTenen ycTaHOoB-
neHbl NpefensHO aonyctuMble KoHueHTpauun (MAOK),
HaxogsaLmecs NM6o 3a NpefesioM YyBCTBUTENbHOCTU
npUMeHsieMbIX MeToauK, Mo 3a npegenamm BO3-
MOXXHOCTEN TEXHOMOMMIN, MPUMEHSAEMbIX A1 OYUCTKM
BoAbl. Bo BCAAKOM criyyae, ¢ aHanM30M Takon BbICOKOM
TOYHOCTW MOryT crnpasuTbeca B Poccum nuib HEMHO-
rme XOpOLUO OCHalLleHHble nadopaTopun. TakoBo Mo-
noxeHuve ¢ 6eH3(a)nMpeHoM.

Pykoeogctea BO3, EC n ®epepanbHble HOPMbI
CLWA umntupytotca no nagaHusam, yKkasaHHbIM B CUC-
ke nuTepatypsl [II: 13; 41].

2.2.1. Xapakrepuctuka Hopmatusos CLUA

Hopmatuebl kadecTtBa nutbesor Boabl CLLUA pas-
[eneHbl Ha ABe rpynnbl:

HaumoHasnbHble NepBUYHbIE HOPMATUBbI MUTHEBOM
BoAbl — nepBuyHble cTaHgapTel (NPDWP), o6a3atens-
Hble 0N O6LUEeCTBEeHHbIX BOOOMPOBOAHbLIX CETen Ha
Bcer Tepputopun CLUA;

HauunoHanbHble BTOPUYHbIE HOPMATUBbI NMUTLEBOW
BOAbl — BTOpuYHble cTaHgaptel (NSDWP), koTopbie
He obsA3aTeNbHbl Ha dhefepanibHOM YPOBHE, HO MOTYT
ObITb NPUHATLI B KAYECTBE 06A3aTeNbHbIX PeLLEeHUAMM
BflacTeu WwraTa unn HaceneHHoro nyHkTa. BropuyHbie
cTaHZapTbl — AOMONHUTESNBHO K heaepanbHbIM — HOp-
MUPYIOT MoKasaTenn KadecTsa BOAbl, BAUSIOLLME HA
KOCMEeTUYeCcKune n (unmn) BKyCOBblE CBOMCTBA BOAbI.

Kopnyc nepsu4Hbix ctangaptos (NPDWP) nog-
pasgensercs Ha OBa NepeyHs:

MCLG, onpegensoowmn MakCUmarnbHbIi  ypo-
BEHb 3arpsA3HEHUS MUTLEBOW BOAbI, MPU KOTOPOM HE
BCTpeyanocb 6bl HMKAKOro M3BECTHOro unu Hebna-
rONpuUSATHOrO BO3AEWCTBUA Ha 300pOBbE Noden, U
Y4YMTbIBAIOLNIN afeKBaTHbIN YypoBEeHb 6€30MacHOCTU.
Mokazatenn MCLG — He o6sa3aTtenbHbl, HO UX ena-
TenbHO Npuaepxmeartbes; HopMmatuebl MCLG rapan-

YacTtb nepsas

TUPYIOT, YTO HEKOTOPOE HEBOSbLLIOE YBENNYeHne 3Ha-
YEeHUI 3arpasHaILWNX BELLECTB CBEpX nokasaTenen
MCL He npenctaBnsieT 3HAYUTENBHONO pucka Ass
300poBbA Ntoaewn;

MCL, pernaMmeHTMpyOLLMA MaKCUMMasbHO JONYCTH-
MbIA YPOBEHb 3arps3HEHNS NMUTLEBOWM BOAbI, KOTOpas
nocTaensieTca No6oMy MoJSIb30BaTENO OO6LLECTBEH-
HoW BogonpoBofHon ceTu. MNokazatenn MCL — o6s-
3artesbHbl.

HaumoHanbHble BTOPUYHbIE CTaHAapTbl NMUTLEBOM
Boabl CLUA (NSDWP) ekntovatot MNAK, mr/n:

antomuHun (Al) — 0,05-0,20;

xnopugsbl (Cl) — 250,0;

xeneso (Fe) — 0,30;

cynbdatsl (SO,*) — 250,0;

meab (Cu) — 1,0;

neHoo6pasosartenu — 0,50;

mMapraHey (Mn) — 0,05;

obLan mvHepanusauusa — 500,0;

cepe6po (Ag) — 0,10;

3anax — 3 6anna;

UMHK (Zn) — 5,0;

LBETHOCTb — 15 rpagycoB NnaTuHO-KO6aNLTOBOW

LiKanbl;

dropugbl (F) — 2,0;

BOZa He O0/MKHa 6biTb KOPPO3NOHHO-OMACHOMN.

B 1abn. 2.2 BKNOYEHbI MOYTU BCE HOPMUPYEMbIE B
CLUA HeopraHun4eckne npumecu (Kpome BOJIOKOH ac-
6ecta paamepom 6onee 10 MKM — 7 MJTH BOJTOKOH/I U
Tannus — 0,05 mr/n).

M3 opraHMyeckux KOMMOHEHTOB, KOTOPbLIX B Mep-
BMYHbIX cTaHgaptax (NPDWP) HacuuTbiBaetca 54
eouHMUbl, B Tabn. 2.2 BKIIOYEHbI NN HEKOTOPLIE.
3pecb OononHUTeNbHO ykasaHbl MOK:

1,1-guxnopatuneH — 0,007 mr/n;

AnoKeuHbl — otcyTeTene (MGLG) 1 0,00003 MKr/n

(MCL);

ctmpon — 0,1 mr/n.

Mop o6bLMM Ha3BaHWEM «OUOKCUHbLI» MOHUMAET-
ca cymma 2,3,7,8-TeTpaxnopambeHsonapagmoKCuH
(TXO0) v 2,3,7,8-TeTpaxnopanéeHsodypana (TXOD).

2.2.2. Hopmatusbi BO3

Hopmatmebl BcemypHo opraHmaaLnmm 3gpasooxpa-
HeHVA pacnpefeneHbl No rpynnam 3arpsasHeHui: npu-
MEeCW HeopraHV4ecKne; KOMMOHEHTbl PaanoakTUBHOC-
TW; OpraHonenTU4Yeckme nokasaTenu (ABe NoArpynnbl);
npumMecH, He okasblBaloLLMe BNNsHWE Ha 3[00pPOoBbEe
nogen npy 06bIYHO BCTPEYaroLLUMXCs B BOAE KOHLEH-
Tpaumsx; NpUMecH opraHN4ecKnx BeLLecTB (OBe nof-
rpynnbl); NeCTMUMabl; BELLeCTBa, MPUMEHSIEMblE UK
obpasyroLumecs npu AesvHeKLUN BOabI.

Kpome BkMtO4YEHHbIX B Tabn. 2.2, HOPMUPYETCH
Takxe B psgy HeopraHuyeckux npumecen: NAK ypa-
Ha — 0,002 mr/n.

BOOONMOANOTOBKA
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K opraHonentuyeckum rnokasatensMm, He BoLled-
wum B Ta6n. 2.2, Hopmamu BO3 oTtHeceHb!: MNOK ce-
posogopofa — 0,05 mr/n (o6Hapy>xmBaeTcs No 3anaxy
N MPUBKYCY) M TemnepaTypa — Boga AO/DKHA UMETb
onTUMarsnkeHyt TemnepaTypy.

BellecTBa, He okasbiBalLLMe BMAHMA Ha 300PO-
Bbe JIofen B 0ObI4HbIX KOHLUEHTpauusix: acbecT, ce-
pebpo, 0510BO, hTOpaHTEH, rundocaT (repbuuug).

MepeyeHb BO3 opraHmnyeckux npumecen no npu-
3HaKaMm BpegHOCTUN — OpraHonenTU4ecKkni (opr.) u ca-
HUTapPHO-TOKCUNOrMYecKun (C.-T.) — BKNto4HaeT 42 Ha-
NMeHOBaHUA. [JONMOMHUTENBHO K yKa3aHHbIM B Tabi.
2.2 npuBefeHbl elle Heckosbko 3HaveHun MOK ona
BeLLecTB, Mr/n:

1,2-guxnop6eHson — 1,0; auxnopmetaH — 0,02;
1,2-guxnopatuneH — 0,05; ctmpon — 0,02 (c.-T.) u
0,004 - 2,60 (opr.); Tonyon — 0,70 (c.-1.) n 0,024 — 0,17
(opr.); OTOA (3TMneHQnamMuHTETPayKCyCcHas KUCIo-
Ta) — 0,60.

pynna HopmaTtuMBOB MecTMUMaoB BKo4aeT 40
HanmeHoBaHW. B Tabn. 2.2 ykasaHbl Tonbko MOK:
OAT; 2,4-0 n nuHpaH. Ewle Heckonbko BeLlecTB M3
aton rpynnel: 1,2-gmuxnopnponad — go 0,040 wmr/nm;
1,3-guxnopnponaH — oo 0,020; rekcaxnop6eHson — 0o
0,001 mr/n.

B rpynny HopmaTtmeoB BO3 no Beluectsam, npu-
MEHsIEMbIM UM 06pa3YOLLMMCA MpU Ae3NHGEKLNN
BOAbl, BKNtoYeHbl 3HaveHus MOK gna 23 BellecTs. B
Tabn. 2.2 ykasaHbl 3HaveHus MNOK 6pomaTtos, xnopo-
dopma, xnopumaHa un xnopa.

HDononHutensHo npueoguM AadHHble o MOK gna
BeLlecTB, Mr/n: 6pomgmxnopmetaH — 0,06; 6pomo-
dopm — 0,10; MmoHoxnopamuH — 3,0; xnoputsl — 0,20.

O6paLlaeT Ha cebst BHUMaHMEe TO 0O6CTOATENLCTBO,
4yTO Mo poccuickum Hopmam (CanlluH 2.1.4.1074-01)

OOIMKHbI KOHTponupoBatbest okono 1500 nokasaTenen,
no Hopmam EC — okono 50, no Hopmam CLLIA — okono
100, no Hopmam BO3 — okono 160. Mpuyem no sapybex-
HbIM HOpMaM [ 60MbLLIOr0 KONM4ecTsa nokasarenemn
He yKasaHbl 3HadeHus MOK BcnencTeme oTCyTCTBUS, MO
MHEHMUIO COCTaBUTESNEN HOPMATUBHBIX JOKYMEHTOB, Ha-
[OEXHbIX OaHHbIX O YCTaHOBEHUS] HOPM.

2.2.3. 0 nmxHeit rpanvue NAK
BeLlecTB B NUTLEBON BO/le

Bce HOpmMaTuBHbIE YCTaHOBMIEHMA MO KadecTBy
NMATLEBONM BOAbl PErNaMeHTUPYIOT TOSIbKO BEPXHIOK
rpanuuy NOK. OgHako rmMrimeHncTbl 4aBHO NPU3HANW:
€CTb Hekasl 06/1acTb ONTUMasbHbIX 3HAa4YEHUI Nokasa-
Tenen, Hanbonee 6naronpuaTHas Ana NoTpebneHus
yenosekom. CrnegoBaTtenbHO, ABHO CYLLECTBYOLLME
pekoMeHOaumMm o HUxXHen rpanuue MNOK HekoTopbIixX
pacTBOPEHHbIX B BOAE BELLECTB AOMMKHbI ObITb 3aKO-
HogaTtenbHo yTeepxaeHbl. O HeNpUATHOCTAX 1 6ones-
HSIX, CBAA3AHHbIX C MOCTOAHHBLIM YNOTPE6IEHNEM MUTbL-
€BOW BOfbl, MOKa3aTenn ka4yecTBa KOTOPOM BbIXOAAT
3a BEPXHIO rpaHuLy YTBEPXOEHHON HOPMbl MK 3a
HVKHIOKO FpaHu1Ly PEKOMEHAYEMOW HOPMbI, HAMNOMHUI
[maBHbLIN rocyfapCTBeHHbIN caHuTapHbii Bpad PO B
MoctaHoBneHnn Ne 05 ot 11 uona 2000 r.

MoxeT 6bITb, BriepBble B Poccun MHTepBasbl 3Ha-
YeHui NOK HeKOTOPbIX BELLECTB C HUXXHEWN rpaHuLen
npeacrtaeneHbl B CaHlNMnHax2.1.4.1116-02 «[MuTbeas
Boda. TpeboBaHus K Ka4eCTBY BOAbI, pacdacoBaHHON
B eMKocTu. KoHTposb kKadectBa. CaHuTapHo-anupe-
MMWOJSIOrMYECKNe NpaBuna u HopmaTuBbI», BBEOEHHbIX
B oencteue ¢ 1 nona 2002 r.

2.2.4. ConocTtaBneHne HOpM Ka4yecTBa
NUTbEBOI BOAbI

Tabnuya 2.2
ConocTaBneHMe HOPM Ka4ecTBa MUTbEBOIA BOAbI

(ecnu B TaBNNLE HET CTeLUanbHbIX YKA3aHWii, TO TaBNMUYHbIE YUCMOBbIE 3HAYEHUS — HANGONbLINIA NPEfen HOPMbI)

CauluH
2.1.41074-01
(panee 2.1.4.559-
96) u T'H 2.1.5.689-

HanmeHoBanue

98 ¢ pon. Ne1, 2,3

DvpekTtusa Coserta
EBponeickoro

Coro3a 98/83/EC ot
03.11.1998 r. BeepeHo B
pencteue ¢ 25.12.1998 r.

BO3.
PykoBoacTteo
N0 KOHTPONH
KayecTBa
NMUTbEBOM BOADI.
1994 r.

®depepanbHbie HOPMbl
CLLIA. 1998 r.

MCLG MCL

BopopoaHbii nokazatens (pH) 6,0-9,0 >45en. - e i 6,5-8,5 B
(6,5-9,5 en. ons 6ytbinen | — -
11 KOHTEAHEPOB)

061125 MuHepanu3auns 1| YnenbHas anekTpuyeckas - - -

(cyxow ocTarok), mr/n 1000 (1500) nposoaumocTs ™ 2500
mKCwm/cm npu 20°C
(BOAA He AOMKHA ObITh
arpeccmBHON)

BOOLONMOAINIOTOBKA
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JKecTkocTb 061Lasi, MMOSb/N 17,0(10,0) - - - - S8
OkncnaemocTb nepmanraqarHas, mro/n | 5,0 5,0 (He U3mepATb, ecnu = = =
ecTb aHanua 00Y)*
HedTenpoaykTsl (CymMmapHo), Mr/n 0,10 - - - -
MoBepxHOCTHO-aKTUBHbIE Belectea  2° | 0,50 - - = =
(MAB), aHNOHOAKTMBHbIE, MI/N
®eHONbHbIA NHAEKC, MI/N 910,25 _ _ B B
®eHon, Mr/n 110,01
TepmoTosnepaHTHble KONUDOPMHbIE OtcyTcTBre Escherichia coli (E-coli)**; | OtcytctBue | 9HTepoBn- | —
6aktepum, yncno 6aktepuii B 100 mn 2 Enterococci. OtcyTcTBUE pycsbl
06wwpe KonuchopmHble 6akTepuu, 3 | OtcyTcTBUE OTcyTCTBUE (ANS BOAbI W W &
yucno 6aktepui B 100 mn Z B emMKocTsax — 0/250 mn) Otcytctaue | 5% -
061Liee MUKPOBHOE 41CIO, $ | <50,0 OHTEPOKOKKN — - - -
41CNO 06pa3YHLLMX KONOHUIA otcytcTBue** B8 100 mn
6akTepuii B 1 mn (nogcyer be3 aHoManbHbIx
KonoHui npu 22°C) 2 N3MEHEHMIA
Konudparn, 4ncno 4 | OTcyTcTBME - o L [
onawkoo6pasytoLnx eanHnL (6OE) OtcytcTane | —
8 100 mn
Cropbl cynbarpeayLmpytoLLnx OtcytcTBue OtcytcTaune B 100 mMn - - -
knoctpuguii (Clostridium perfingers (TonbKO Ang
(BKMKOYas cnopbl)); NOBEPXHOCTHbIX BO)
4ucno cnop B 20 mn 2
LlucTbl namonui, yueno umct 850 n 4 | OtcytcTBMe - B L
Otcytcrame | 99,9%

yoUTbI

UNN UHAKTY-

BMPOBaHbI
Antomunuii (AP, mr/n 0,50 0,20 - - 0,20 &l
bapwii (Ba%), mr/n 0,10 - 2,0 2,0 0,70
bepunnuin (Be*), mr/n 0,0002 - 0,004 0,004 - 22
bop (B, cymmapHo), mr/n 0,50 1,0%* - - 0,50
XKeneso (Fe, cymmapHo), mr/n 0,30 (1,0) 110,20* - - 0,30 s
Kagmuii (Cd, cymmapHo), mr/n 0,001 0,005** 0,005 0,005 0,003
Mapranew (Mn, cymmapHo), mr/n 0,1 (0,5) 110,05* - - 0,50 (0,1) 2
Megb (Cu, cymmapHo), mr/n 1,0 2,0 (Hep.)** 211,30 11,30 12,0 (1,0) 2
Monn6geH (Mo, cymmapHo), mr/n 0,25 - - - 0,07
MbIiwwbsk (As, CyMMapHo), Mr/n 0,05 0,01** - 310,05 0,01
Hukenb (Ni, cymmapHo), mr/n 0,10 0,02 (Hep.)*™ L - 0,02
Hutpartbi (no NO,*), mr/n 45,0 50,0** 443 443 50,0
PtyTb (Hg, CymmapHo), mr/n 0,0005 0,0010** 0,0020 0,0020 0,0010
CauHew (Pb, cymmapHo), mr/n 0,03 0,01 (Hep.)*™ iz o W 8

Otcytctaue | 0,015 0,010
CeneH (Se, cymmapHo), Mr/n 0,01 0,01** 0,05 0,05 0,01
CTpoHumiA (Sr), mr/n 7,0 - - - -
BOOLONOAOINIOTOBKA
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Cynbeharel (SO,%), mr/n 500,0 250,0* - - 250,0
(BOZA He JOMKHA BbITh
arpeccuBHON)
®topuasl (F), mr/n,
ANA KNMMaTUYecKux panoHos Poccuiu:
[nll 1,5 1,5 ** 4,0 4,0 1,5
11} 1,2
v 0,7
Xnopugel (CIP, mr/n 350,0 250,0 (Boja He JomkHa - - 250,0 Zl
6bITb arpeccuBHoOm)™
Xpom (Cr &), mr/n 0,05 0,05** 0,10 0,10 0,05
(Cr#), mr/n 0,50 - (06wmin) | (06Lwmi) (06Lwmi)
Lnanungbl (CN-), mr/n 0,035 0,05** 0,20 0,20 0,07 28
LnHK (Zn#), mr/n 1,0 (5,0) 5,0 - - 3,0
v XU (nuHpan,
1,2,3, 4,5,6-rekcaxnopLyKIioreKcaH,
rekcaxnopat), Mr/n 0,002 - 0,0002 0,0002 0,002
OOT (cymma n3omepos),
(2,2,2-Tpuxnop-1,1"-6uc-
(n-xnopdheHnn)aran),
1,17-(2,2,2-TpuxnopatunuaeH) 6uc
(4-xnop6eHson), mr/n 0,002 (0,1) - - - 0,002
2,4-[1, (2,4-pnxnopdeHo-KcuyKcycHas
Kucnora), Mr/n 0,03 (0,5) 1= 0,07 0,07 0,03
Xnop, mr/n: B _ _ B &
0CTaTOYHbI CBOOOHbBIN B npepenax 0,3-0,5 B _ B 0,6-1,0
0CTaTOYHbI CBA3AHHBIA B npepenax 0,8-1,2 (5,0
Xnopodhopm (npu XN0pupoBaHMm !
BOJbl), (TPUXNIOPMETaH), MI/n 0,2 (0,06) T - - - 0,2
030H 0CTaTO4HbIA, MI/N 0,3 - - - -
®opmanberus (npy 030HMPOBaHUM
BOJbl) (MeTaHanb), Mr/n 0,05 - - - -
Monuakpunamng, mr/n 2,0 - - - -
Axkpunamng, mr/n 0,01 0,0001** OtcyTcTBME 0,0005
AKTNBMPOBAHHAsA KPEMHEKNCO0Ta
(no Si), mr/n 10,0 - - - -
Monnocdarsbl
(no PO,%), mr/n 3,5 - - - -
OcTaToyHble KONMYecTBa antoMUHNIA-
11 )Kene30CcoepXallnX KoarynsHToB,
Mr/1:
anomuHnin (Al 0,50 - - - -
xeneso (Fe) 0,30 (1,0) T- - - -
3anax (npm 20 1 60°C), 6ann 2 Mpuemnembin* - - &
ans notpeéutens (6e3 -
AHOMAITbHbIX U3MEHEHWI)
Bkyc n npuskyc, 6ann &
2 To xe* - - -
LIBeTHOCTb, Fpagyc nnaTmHo- &
K06ansToBOIA LLKanbI 20 (35) To xe* - - 15

BOOONMOAOANOTOBKA
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Tabnuua 2.2
lpogonxeHue
MyTHOCTb, EM® unu mr/n 2,6 (3,5) 1| To xe B B ¢l
(no kaonuHy) 1,5 (2,0) 1| He >1,0 EM® (nocne - 5(ea. NTU) |5
06pa6oTku)*
BeHs(a)nupex, mr/n 0,000-0,005 0,000010** Otcytctaue | 0,00020 0,00070
Ammuak (no N), mr/n 2,0 0,50 (no NH,") - - 1,5 (noNH,) *#
Harpuii (Na*), mr/n 200,0 200,0* = = 200,0
(no H 2.1.5.689-98)
00V (TOC) (Heo6s3aTeNbHO M3MEPATH
ONSt UICTOYHMKOB, Te PAacX0f BOAbI be3 aHomanbHbIX
meHbLue 10 Tbic. M%/cyT) - N3MEHEHMI - - -
MecTuumap! (AL0BUTbIE), MI/N 8- 0,0001** - - -
To xe (06LLee cofepxanne), mr/n - 0,0005** - - -
MonuumMKInyeckne yrnesoaoposabl 0,0005 0,0001 (cymmapHo) - - -
(cymMMa KOHLIEHTpaLWii YCTAHOBNEHHBIX | (CyMMapHO)
BELLECTB: 6EH3(B)(PTOPAHTPEH,
6eH3(K)(TOpaHTPEH,
6eH3(ghi)nepune,
nHaeHo(1,2,3-cd)nupen), mr/n
Benson, mr/n 0,01 (0,5) 110,001 Otcytctaue | 0,0002 0,0007
CypbMma (Sh), mr/n 0,05 0,005 0,006 0,006 0,005
Hutputsl (no NO,), mr/n 3,0 (3,3) 1 10,5 (nocne 06paboTkm 1,0 1,0 3,0
0,10)**
(NO,/50 + NO,/3) < 1
TeTpaxnopaTuneH (NepxnopaTuneH) u
TPUXNIOPATUNEH (CyMMa KOHLEHTpaLmii
YCTaHOBNEHHbIX BELLECTB), MI/J - 0,010** - - 0,040
TpuranomeTaHbl (06LLee COAepKaHNE gt
YCTaHOBNEHHbIX BELLECTB), MI/JI L 0,10** - 0,10
BuHunxnopug (xnopatunex), Mr/n 0,05 0,0005** Otcytctaue | 0,0020 0,0100
1,2-AnXxnopatax, mr/n 0,01 0,003** OtcytcTaue | 0,005 0,030
OATUNEHXNOPrMAPUH 0,1 - = - -
2-XN10paTaxon), Mr/n
ANNUXNOPruapuH, mr/n 0,01 0,0001** - - -
ATnUnbeH3on, Mr/n 0,01 - 0,7 0,7 0,0024-0,2 %
PafinoakTnBHOCTb:
TPUTIR, BK/N = 100* = = =
0611128 MHAVKALWMOHHAs fo3a, M3B/T. | — 0,10 - 5 nKu/n -
(Ra 226+
Ra 228)
061Las o-pagnmoakTUBHOCTb, bk/n 0,1 - - 15 nKu/n 0,1 &
06LUas 3-pagnoakTuBHOCTb, bk/n 1,0 - - 4 m6ap/r 0,1 &
bpomar, mr/n = 0,01** = = 0,025
Xnop6eHsos, Mr/n 0,02 - 0,1 0,1 -
HeTbIPexxI0pPUCTbIA Yriepos
(TeTpaxnopmeras), Mr/n 0,006 - Otcytctaue | 0,005 -
fuapocynbua (ceposogopoa), H,S,
mr/n % 10,003 - - -
BOOONOAINIOTOBKA
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Tabnuua 2.2
lMpogonxeHne

Bopfa B 6yTbINAX U KOHTEHEpaX:

Escherichia coli (E-coli), OtcytcTBne ™™
yuncno Ha 250 mn

Enteroccoci, OTcyTcTBME ™™
yuncno Ha 250 mn

Pseudomonas aeruginosa, Cm. Tabn. 2.3 OTcyTcTBME™ ™ Cm. Tabn. 2.3 Cm. Tabn. 2.3
yuncno Ha 250 mn

MOACHET KoNoHui npu 22°C, 100**

yucno Ha 1 mn

NoACHeT konoHui npu 37°C, 20**

yucno Ha 1 mn

* /InAnKaTopHbIe NapameTpbl Ka4ecTBa BOAbI. TOMbKO B LIENIIX MOHUTOPUHIA FOCYAApCTBa — YneHbl EC Ha CBOEN TeppuTOpuUm UK ee H4acTu
MOTYT YCTaHABNNBATb LONONHUTENbHbIE MAPAMETPbI, HO BBEJEHIE ITUX AONONHUTENbHBIX NAPAMETPOB He JOMKHO YXYALLATb 340P0BbE
noaen.

** 06s3aTenbHble NapameTpbl.

*** 3[0ecb 1 ganee Npoyepk 03HA4aeT, YTO NapameTpbl He HOPMUPYIOTCSA UM Y COCTABMTENS TaBNNLIbl HET AaHHbIX.

lpumeyvarus k Tabn. 2.2

1. 3Ha4yeHure, ykasaHHOe B CKOOKax, MOXeT 6bITb YCTAHOBMEHO MO NOCTAHOBAEHMIO [NaBHOro rocygapcTBeH-
HOro CaHMTapHOro Bpada COOTBETCTBYIOLLEN TEPPUTOPUN ONS KOHKPETHOW CUCTEMbI BOLOCHAGXXEHNS HA OCHO-
BaHUW OLEHKM CaHUTaPHO-3MMAEMNONOrMYECKON OOCTAaHOBKN B HACENEHHOM MYHKTE U C Y4ETOM NPUMEHSIEMOM
TEXHONOrnm BoAonoAroToOBKM.

2. Mpn aHanusax Heo6XoAMMO MPOBOAUTL TpexkpaTHoe mccneposaHne rno 100 mn oTo6paHHON NpPoobbl
BOAbI.

3. lNMpeBbliweHVe HopMaTyBa He gonyckaeTcs B 95% npob, oTénpaembix B TOHKax BOJo3abopa HapyXXHOM u
BHYTPEHHEN BOOONPOBOLAHON CETU B TeYeHne 12 MecsueB Nnpu KonNn4ecTse nccrnegyemoix npob He meHee 100
3a rog.

4. OnpegeneHve NPOBOAUTCA TOMbKO B CUCTEMAxX BOOOCHAGXEHMS U3 NMOBEPXHOCTHLIX UCTOYHWMKOB Mepeq,
nofayen Boabl B pacnpenenuTesibHyIo CeTb.

5. OnpepgeneHne NpoBOAUTCH NpU oLeHKe 3PPPEKTUBHOCTM TEXHONOrMM 06paboTKM BOABI.

6. Mpwn ob6es33apaxmBaHUn BOAbl CBOGOAHbLIM XITOPOM BPEMSI MX KOHTaKTa AO/MKHO COCTaBnATb He MeHee
30 MuH, Npu 06e33apa)kMBaHn CBA3AHHLIM XITOPOM — He MeHee 60 MUH. KOHTpOrb 3a cogepXaHneM ocTaTou-
HOro xsiopa Hy>HO MPON3BOAUTL Mepea nogayern BoAbl B pacnpeaenmrenbHy0 BO4ONPOBOAHYHO ceTb. pu og-
HOBPEMEHHOM MPUCYTCTBMU B BOAE CBOGOOHOIO 1 CBA3aHHOIO Xfiopa 06LLasn ero KoHUeHTpaums, kak npasuso,
He gomkHa 6biTb 6onbLue 1,2 Mr/n. B oTaenbHbIX cny4asx no cornacoBaHuio ¢ LieHTpom [occananuaHaal3opa
MOXET ObITb JOMYLLEHa NOBbILLEHHASA KOHLEHTpaLUMs Xnopa B NMTLEBON BOAE.

7. KoHTponb 3a cofepXXaHnem OCTaTO4HOro 030Ha CrieayeT Npou3BoAMTb MOCe KaMmepbl CMeLLeHUs Mnpu
obecnevyeHnn KOHTaKTa 030Ha ¢ BOOOW HE MeHee 12 MUH.

8. MecTnunabl opraHMyYeckune: MHCeKTULMAbI, repbuumapl, (OYHrMunabl, HemaTonumabl, akapuunapl, anbru-
unabl, POAEHTULMABI, CAIMMULMADI; POOCTBEHHbIE NPOAYKTbI (Cpean HUX perynsatopbl pocTa) U ux MetabonuTsl,
NpoayKTbl peakumn n pacnaga. ObLiee cogepxaHne NnecTuunaoB — 3T0 CymMma NecTuuUMaoB, HaMOEeHHbIX Npu
aHanuaax. YkasaHbl 3Ha4eHUs MPUMEHUTENBHO K KaXKAOMY MHAUBMAYaNbHOMY nectuumay. Mpu o6HapyxxeHun
oNnapuHa, AManbApuHa, renraxmnopa, rentaxaoparnokcMHa npefesibHoe HopMaTUBHOE 3Ha4YEeHWe 3TOro nokasa-
Tens — 0,00003 mr/n (no CanllvH 2.1.4.1074-01 Hopma gna rentaxnopa — 0,05 mr/n). Boobuye B M1pe 1cnonb-
3yeTcs npuMepHO 550 XMMNYECKNX COEAMHEHNIN C CUIIbHOW NECTULMAHON aKTUBHOCTbIO.

9. Mo HopmaMm UCO 6439 theHonbHbIV MHOEKC onpedenseT PeHobl, BCTynawLLme B peakumio ¢ 4-ammHoaH-
TUNUPUHOM (T.€. OKCU-, METOKCU-, KAPOOKCU- N CyNbpONpPON3BOAHbIE).

10. 3HadeHue MNOK denona (0,001 Mr/n) ykasaHo Ans CyMMbl NIeTY4MX PEHOSOB, NPUAAIOLNX BOLE XJ10p-
heHOMbHbIA 3anax Npu NPOGHOM XJTOPUPOBAHUN, N OTHOCUTCH K BOAHBbIM 06bEKTaM XO3ANCTBEHHO-MUTLEBOIO
BOOMONb30BaHUS MPWU YCNOBUM NMPUMEHEHNS Xnopa Afs ob6e3zapaxmsBaHnsa BOAbI B MPoLECCe ee O4YUCTKN Ha

BOOONMOAINOTOBKA
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BOZOMPOBOAHbIX COOPYXEHUAX UKW NP onpeaeneHmm yCnoBuii copoca CTOYHbIX BOf, NoABepratoLmxcsa obes-
3apaxunBaHuIo XJI0poM. B MHbIX criydasx gonyckaeTcs cogep)KaHue CyMmbl NeTy4mnx )eHONoB B BOAE BOOHbIX
06bLEKTOB B KOHUEeHTpaumsx go 0,1 mr/n.

11. K ycTaHOBNEHHbIM BELLECTBAM B JaHHOM Clly4ae OTHECEHbI: XNT0pohopM (TPMXIOPMETaH), 6poModhopm
(TpnbpommeTaH), aMbpomxnopMmeTaH, 6pomanxnopmeTtaH. Mo poccurickum Hopmatmeam MNOK onsa xnopodop-
ma — 0,06 mr/n, gnsa 6pomodhopma — 0,1 mMr/n.

B koHue 2002 r. MuHagpaB ycTaHoBun ans xnopodopma MNOK: 0,1 mMr/n, ons 4eTbIpexxiopucToro yrnepopa —
0,002 mr/n, pna xnopanbgermugpara — 0,01 mr/n.

Mo paHHbIM BO3, 0pneHTMPOBOYHbIE OMYCTUMbIE KOHLEHTPALMN HEKOTOPLIX rarioreHocodepaLlmx coegmHe-
HWUIA, MI/n: QUXIop- 1 TpUXopykcycHas kucnota — 0,05 1 0,10; guxnopauetonntpun — 0,09; AMbpoMaLeToOHUTPU —
0,10; TpmxnopaueToHnTpun — 0,001; NOK xnopumaxa — 0,035 («MrnenHa n canntapus», 2003, Ne 1, c. 17-21).

12. CoKpalleHune «Heqd.» (Hedens) o3HavyaeT: ykadaHHas BennyumHa NOK — cpegHas HegenbHas gosa BeLyec-
TBa, rapaHTMpOBaHHO 6e3BpefHas ans Yenoseka.

13. Hopmbl MCLG He 6binn ycTaHoBneHbl Ao 1986 r. nonpaBkamy K 3akoHy o 6e30MacHOCTM NUTLEBOW
BoAbl. [Mo3TOMY ON151 9TOro NokasaTesnisi HOPMbl HE YCTaHOBEHBI.

14. CogepxaHve B Bofe CBMHUA M MEAM OOMKHO Habniogartbecs npu akcniyaTaumm BoOONPOBOOHOM CETU:
npo6bI Ana aHannsa Heo6xoamMmo 6partb Ha y4acTKax, rae ecTb MefHble Ui CBUHLIOBbIE TPYObl UMY CBUHLIOBbLIN
npvnon. Mepbl NpefoTBpaLLeHns 3arpsi3HeHnst BOAbl CBUHLIOM U MEALIO HY>)KHO MpedycMaTtpuBatb, eCiv cogep-
XaHune meam > 1,3 mr/n nnm ceuHua > 0,015 mr/n 6onee yem B 10% npo6 BOAbI.

15. MNpwn gesuHdekuun n punstpoBaHun Giardia lamblia 1 BMpyCbl [OMKHBI 6bITb YOUTHI MW MHAKTUBK-
poBaHbl Ha 99,9%. B aTnx ycnoBusx AreHTCTBO MO oxpaHe okpyxxatowlen cpefbl (EPA) CLLUA cuuTaet, 4to u
Legionella, NOK ans KOTopown He yCTaHOBIEH, TaKXe 6ygeT 06e3BpexeHa.

16. MyTHOCTb He JomkHa 6bITb 6onbLue 5 HedenomeTpuydeckmnx eguHmy, mytHoctn (NTU). Cuctema cunb-
Tpauuun gomkHa obecneumBaTb 3Ha4eHne MyTHocTu He 6onee 1 NTU (0,5 NTU — gns 06bI4HOro nnm npsiMoro
hmnbTpoBaHUs), NO KpariHen mepe, y 95% exxeagHeBHO 0TOMpaeMbIx NPob BOAbI B TeHEHNE 0gHOro Mecsaua. MNpu
3TOM B 1 M1 UICXOOHOW BOAbI HE AOMKHO 6bITh 6051ee 500 6akTepuanbHbIX KOMOHUNA.

17. HopMbI yKagaHbl 4ns yCnoBuin: He 6onee 5% obLLero Konmyectsa npob BoAbl B TEHEHWE OOHOM0 MecsLa
[JaloT MONOXMUTENbHYIO peakumio Ha 6aKTeEPUN KULLEYHOW rpynnbl (418 BOOOMPOBOAHbLIX CETEN, FAe MeCaYHoe
KOSIMYECTBO NPO6 BOAbI MeHbLUE 40, NONIOXUTENbHAsA peakumsa — He 6oree 4YeM y ogHOM Npobkl B mecsu). Kax-
gas npoba BoAbl, B KOTOPOW 0O6HAPY>XEHO 06LLEee KONMMYECTBO KONMMAPOPMHBLIX HaKTEPUIA, [OIHKHA aHann3npo-
BaTbCA Ha NPUCYTCTBUE doeKasibHbIX KonndopM. JTiobble dekarnbHble KonudopMbl He gonyckaroTes. Hanvyne
drekanbHbIX Konngopm u E-coli ykasbiBaeT Ha TO, YTO BO3MOXHO 3arpsi3HeHne UCXOLHOM BOObl OTXO4aMU XU3-
HeOesATeNIbHOCTM YesloBeKa U XXMBOTHbIX.

18. TpeboBaHua OupekTmebl 98/83/EC He OTHOCATCA K BOAE Kak MeQULMHCKOMY NMPOAYKTY Y MUHEpPasbHbIM
BodaM. MOXHO UCKMOUUTbL TakxXe U3 pacCcMOTPeHUs B npepenax TpeboBaHuin ator OupekTusbl BOOY UHAOM-
BMAyasbHbIX Nofb3oBaTenien ¢ 06LwmMM pacxofom sofpl o 10 M3/cyT unm npmn KONMYeCTBe Nob3oBaTenen He
6onee 50 4enosek. [Mpu 3TOM He fonyckaeTca nonagaHve Takon BoAbl B KOMMEPYECKYIO NN OOLLIECTBEHHYIO
BOAOMPOBOAHYIO CETb.

19. Huskoe 3HaveHue pH o3Ha4aeT NOBLILLIEHHYD KOPPO3MOHHYIO OMacHOCTb BOMbl; BbICOKOE — MpuaaeT
BOZE MbIJIbHbIA MPUBKYC.

20. Hanuuue MNMAB xapaktepuayeTcs onpeneneHHbIM1 NPUBKYCOM M 3anaxom, NeHoo6pa3oBaHNEM.

21. ANIOMUHWUIA pernamMmeHTUpPyeTCs MO OpraHoNenTMYecKOMy nokasaresto: HabnogaTcs ocafok (B3BeCh) U
N3MEHeHWe LiBeTa Bogpbl.

22. HeT HageXHbIX AaHHbIX A5 YCTaHOBMNEHUS HopMaTuBa.

23. YKene3o Bknto4veHo B PykoBopcteo BO3 B kauecTBe OpraHoNenTUYeCcKoro nokasaTesns: CogepXXaHme ero
B BoAe 6onblue NMOK BbI3biBaET OKpalLmMBaHue 6ebs U nocyabl.

24. 3HadeHue MNOK mapraHua B ckobkax yCTaHOBJIEHO MO OpraHoNenTUYeCcKoOMy NpU3HaKky: 3Ha4eHnss 60s1b-
Lle YKa3aHHOro MHULMUPYIOT oKpalumBaHue 6enbs 1 nocygebl.

25. KonnyecTtso Mmeam B Boge 60SIbLUE YKa3aHHOIO B CKOOKax OaeT NPUBKYC U OKpaLUMBaET 6eslbe 1 nocyay.

26. HopmatuiB no CBMHLY MOXET He BbINOMHATLCS B HEKOTOPbIX CUCTEMAX, HO B 9TUX Cry4asx cregyet npe-
JycMaTpuBaTb BCE MEPbI ANS YMEHbLUEHNST pUCKa.

27. Hannuwne xnopugos 6onblue MNMAK npyaaeT Boge NpMBKYC M BbI3bIBAET (B COHETAHUM C HEKOTOPLIMU OpY-
MMM nokasaTensiMm KadecTBa BoAbl) KOPPO3UIO CTanu U MeLHbIX CMNiaBoB.

28. MNpumeHss HaunoHanbHble cTaHgapThl, HY)KHO YYUTbIBATb MECTHblIE OCOBEHHOCTM M 06BEM NoTpebnse-
MOW BObl.

BOOONMOANOTOBKA
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29. 3HaveHune TMOK xnopa B ckobkax — HopMa A1l YCIOBUIA NMPOBeAeHUs Ae3MHMEKLNN BOAbl. 3HAa4YeHUs
MeHbLUe 5 Mr/n onpepensoTcsa opraHonenTuyeckn. AchdekTBHOE 06e33apaxkmBaHme obecneynBaeTcs, Korga
KOHLIEHTpaums 0CTaTo4HOro CBOGOAHOMO xsiopa B Boge nocne 30 MMH KOHTakTa 6yget He meHee 0,5 mr/n npu

pH < 8.

30. Boga ponxHa 6bITb NPUATHOM MO BCEM 3TUM MNoKasaTessiM.

31. INpun ahdheKTMBHOM KOHEHHOM 06e33apaxkmBaHunn rnokasatenis EM® gonxeH 6bITb He 6ornee 1 ef.

32. lNoBbILLEHHasn KOHLIEHTpaLmMa amMmmaka npuaaeT BoAe HENPUATHbIE 3anax uU NPUBKYC.

33. Boga ¢ noBbIWEHHBIM coAepXXaHNEM ITUNOEH30NA NMEET HEMPUATHbIE 3anax U NPUBKYC.

34. MNMpwu noBbIWeHUN 3TUX 3HadYeHun MNOK HeobxoanmMmo NpPonsBOAMTbL NOAPOOHLIA PAAMOXMMNYECKUIA aHa-
nu3. MNoBbILLEHHOE 3HaYEHME He 06A3aTENbHO CBUOETENLCTBYET O HEMPUIOAHOCTU BOAbI A1 MUTbS.

35. Boga gomkHa 6biTb U3 3alUMLLEeHHbIX NOA3EeMHbIX UCTOYHUKOB U B creumarnbHOn ynakoske. B Boge He
ponyckaetcsa npucyTtcteune 6aktepun Cryptosporidium, Giardia, Legionella.

36. NMpn HEBONLLLOM 3HAYEHUN OOLLEN XECTKOCTU YBENMYMBAETCA KOPPO3MOHHAs OMacHOCTb BOAbI; Npw

60SbLLOW XXECTKOCTU — ONACHOCTb HaKMneobpas3oBaHUs.

37. He pomxHbl 06HapyXueaTtbcs B to6on npobe o6beMoM 100 M. B KpyrnHbIX cucTeMax He JOSMKHbI O6Ha-
pY>X1BaTbCsA NPY NOCTOAHHOM KOHTpone B 95% Npo6 B TeYeHue roga.
38. CyMma OTHOLLEHMI KOHLEHTPpaUnii OTAENMbHbIX BELLECTB K COOTBETCTBYIOLLMM PEKOMEHAOBaHHbLIM HOp-

MaTuBaM He O0/mKHa ObiTb 60MbLue 1.

2.2.5. 0 Bope, pacthacoBaHHOl B EMKOCTH
(B TOM Yncne — 6yTbINMPOBAHHON):
norpeénenune, knaccutukayms

Pa3paboTka 1 yTBepXOeHue caHuUTapHbIX HOpM
ka4yecTBa BOAbl B eMKOCTSAX (6yTbiMpoBaHHasa Boaa)
XapakKTepuayT CTPEeMUTESbHbIA POCT NOTPE6IEeHUs
Takon Boabl B Poccun 3a nocnepgHue rogbl, ocobeH-
HO B KPYMHbIX ropofax. B 3apybexHbIx cTpaHax noka
TaKkyto Bofy NOTpebnsatoT He B npumep 6onbLue. B rog
Ha OHOro YyenoBeka npuxoguTcs: B 3anagHon EBpo-
ne — 100 n, CLWA - 43, KaHape — 20, Poccuun — meHee
5n (8yeB E.T., ®omuH I".C. «[MntbeBas Boga», 2001,
Ne 2, c. 2).

HekoTopble M3 HOPM KavecTBa MUTLEBOW BOAbI,
pacdacoBaHHOM B EMKOCTM, B CONOCTaBIIEHNN C aHa-
nornyHbiMn Hopmamm CtaHgapTos Codex Alimentarius
®AO-BO3 (CODEX STAN 108-1981, Rev. 1-1997 ¢
n3m. 2001 r. — Ctangapt Kogekca Ha npypogHble Mu-
HepanbHble Boapbl) n CLLUA nokasaHbl B Ta6n. 2.3.

CornacHo CaHlvH 2.1.4.1116-02 «[MnuTbeBas
Boda. TpeboBaHus K Ka4eCTBY BOAbI, pacdacoBaHHON
B eMKocTU. KoHTposb kKadectBa. CaHuTapHo-anupe-
MMOSIOrMYECKMe npasuia M HOpMaTuBbI» BOZAY MOA-
pasgenstoT Ha ABe rpynnbl:

OYMLLIEHHAs MM LOOYMLLEHHan Boga M3 BOOOMPO-
BOJIHOW CETU;

KOHAMUMOHMPOBaHHas BoAa, AOMONHUTENIbHO 060-
ralleHHas XXWU3HEeHHO HeO6X0AMMbIMU MaKpPO- N MUK-
poanemMeHTamu.

MuTbeBas Boga, B 3aBMCMMOCTU OT BMaa BOOOMUC-
TOYHMKA, MOApa3[ensaeTcs Ha Mog3eMHyo — apTe3naH-
CKYI0, POAHUKOBYHO (KITHO4€EBYI0), FPYHTOBYIO (MH(IUSIb-
TPAUMOHHYIO) U MOBEPXHOCTHYIO — PEYHYIO, O3EPHYIO
(NpyooByto, U3 BOAOXpPaHUNULLIA), NEOHVKOBYIHO.

TpeboBaHWA He PacnpoCTPaHAOTCA Ha MuHepasb-
Hble BOAb! (nevebHble, ne4ebHO-CTONOBbIE, CTOMOBbLIE).

B T1abn. 2.3 Hopmatuebl CaHlluHoB pasgeneHsbl
Ha [iBe Kateropuw: nepsyto (6€30NacHy0) U BbICLLYHO
(6e3onacHyto 1 onTMManbHYy No KadecTBy) — U3 aB-
TOHOMHbIX, Ha[AEXHO 3allMLLEHHbIX, KaK MnpaBuio,
noA3eMHbIX BOOOMCTOYHUKOB. MNpeanoyTteHne otaa-
eTCcsl POOHVMKOBBIM MNW apTeanaHckum. Ona sopdel,
pacdacoBaHHOW B €MKOCTW, He [OonyckaeTrcsa npu-
MeHeHue npenapatoB Xxnopa; Ana obeszapaxusa-
HUS NpPeanoyYTUTENbHO NMPUMEHEHUE O30HMPOBAHMA
N PU3MYECKMX METOAOB, B 4YaCTHOCTU, ynbTpadumo-
neToBoe m3ny4deHne. He ponyckatoTcs pasnunyHble
BUOMMbIE HEBOOPYXEHHbIM MMa3oM BKIIHOYEHUS, Mo-
BEPXHOCTHbIE MNIEHKN U OCafKW.

MOK BeLLecTs, He ykasaHHbIX B CaHlvH 2.1.4.1116-02,
OOIMKHbI cooTBeTcTBOBaTh CanllnH 2.1.4.1074-01.

Hopmatuebl CLUA pasgeneHsl Ha ase rpynnbl: FDA
(Food and Drag Administration — AQMuUHMCTpauma no
nULLeBbIM NpoayKTam W nekapcTeam) — rnpasuTerb-
cTBeHHasa opraHmzauma CLUA (U.S. Department of
Health and Human Services). IBWA — HenpaBuTerb-
cTBeHHasa opraHm3aumsa CLUA, nonbaytowascsa nog-
nepxkon FDA. Pap wraTtos npuHan npasuna IBWA B
KayeCcTBe 3aKOHOB.

B Hopmatuebl FDA, Kpome yka3aHHbIX B Tabn. 2.3,
BKJtOY€EHbI gaHHble o Tannum (0,002 mr/n) n 15 opra-
Hu4eckmx BellecTBax. B HopmaTtmeax IBWA, kpome
Ta6n. 2.3, Tannuii (0,002 mr/n) n 45 opraHmyeckmx
BewecTtB. O653aHHOCTb pas3paboTKn HOPMAaTMBOB
KayecTBa BOAbl BO3/IOXEHA rOCyAapCTBOM Ha AreHT-
CTBO MO OXpaHe okpy>xatoLLer cpedbl (EPA). FDA, kak
npasuno, NpuHMMaeT Bce HopmaTmebl EPA B KadecT-
Be 06a3aTesbHbIX.

BOOONMOAINOTOBKA
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Hopwmbl IBWA BKkto4aoT JONOAHUTENbHbIE TPebo-
BaHUs K OYTbIIMPOBaHHOM BoAe OJ151 60SIbHbIX 04EMN,
PErynsipHO MNPUHUMAOLLMX HEKOTOpPble nekapcTea
(Mpexxge Bcero — NpoTMB UMMyHoZeduumnTa) nnm ne-
pPEeHECLUMX Onepaumm Ha cepaue v Ans KYPUSTbLLMKOB:

¢ BOJa OOMKHA ObITb U3 MOA3EMHBIX MCTOYHUKOB,
3aLUMLLEHHBIX OT MOBEPXHOCTHbIX 3arpsA3HEHWUIA 1 OpYy-
rMX BAVSIHWIA OKpY>KatoLLlen cpenbl;

¢ npn obpaboTke BOAbl B 06PATHOOCMOTUYECKMX
annaparax JofmKHa NPeLcTaBnATbLCS rapaHTust OTCyTC-
TBWS NOCSIE annapaToB KPUNTOCNOPUANIA N NAMOIINIA;

YacTb nepsas

¢ He [OJ/XHO ObITb JIerMoHensbl, 0CO6EHHO AnA
nauneHToB 60SbHUL, U NCEBAOMOHbI B BOAE C nuTa-
TeNbHbIMK BeLLecTBamu;

¢ yNaKkoBKa [0JKHa 6bITb JlyLle 06bI4YHOW, rapaH-
TUPYIOLLIEN YNCTOTY BOAbI MPU XPaHEHUN U TpaHCrop-
TUPOBaHUMW.

2.2.6. ConoctaBneHue HOpM
KayecTBa NUTbLEBOIA BOAbI,
pactacoBaHHOl

B eMKOCTH

Tabnuua 2.3
ConocTaBneHne HOPM Ka4ecTBa NMUTbEBOI BOJbI, PacacoBaHHO B eMKOCTU (eCin B TabnunLe HeT CreyuanbHbIX yKasaHuii, To
TabnNYHbIE YNCOBbIE 3HAYEHUSA — 3TO HAMBOJbLLMIA NPeLest HOPMbI)

HaumeHoBaHue nokasarenei CanlluH 2.1.4.1116-02 Hopmbl ®A0-B0O3 Hopmbi CLLA
1-2 Kateropus Boicwas kaTeropus FDA IBWA (2002 r.)
2 3 5 6
3anax npu 20°C, 6ann 0 0 - 3T.0.H. 3T.0.H.
npwn HarpesaHun ao 60°C, 6ann 1 0 - 3 T.0.H. 3 T1.0.H.
Mpuskyc, 6ann 0 0 - - -
LIBeTHOCTb, Fpagyc nnaTuHo-
K06anLTOBOIA LLUKAnbI 5 5 - 5 <5
MyTHoCTb, EM® 1,0 0,5 - 0,5 NTU 0,5NTU &
BopopogHbin nokasarens (pH) 6,5-8,5 6,5-8,5 - He Hopmup. 5,7/6,5-8,5 g
(no EPA 6,5-8,5)
Xnopugs! (CI), mr/n 250,0 150,0 - 250,0 250,0 3
Cynbaharel (SO,%), mr/n 250,0 150,0 - 250,0 250,0 d
®ocearel (PO,2), Mr/n 815 315 - - -
Cunukarbl (no Si), mr/n 10,0 10,0 - - -
Hutpatbi (NO.%), mr/n 20,0 5,0 50,0 10,0 (no N) 10,0 (no N) 5
Lnanugbl (CN-), mr/n 0,035 0,035 0,07 0,10 0,1
Ceposogiopog (H,S), mr/n 0,003 0,003 0,05 - -
Antomunnia (AR, mr/n 0,2 0,1 - 0,2 0,2
bapuin (Ba* ), mr/n 0,7 0,1 0,7 1,0 1,0
bepunnnit (Be* ), mr/n 0,0002 0,0002 - 0,004 0,004
JKeneso (Fe, cymmapHo), mr/n 0,3 0,3 2,0 0,3 0,30 2
Kagmuin (Cd, cymmapHo), mr/n 0,001 0,001 0,003 0,005 0,005
Ko6anst (Co), mr/n 0,1 0,1 - - -
Jutnia (Li* ), mr/n 0,03 0,03 - - =
MapraHew (Mn, cymmapHo), mr/n 0,05 0,05 0,5 0,05 0,05 9
Megb (Cu, cymmapHo), Mr/n 1,0 1,0 1,0 1,0 1,0 S
Monn6zeH (Mo, cymmapHo), mr/n | 0,07 0,07 - - -
Harpuir (Na), mr/n 200,0 20,0 = = =
Hukenb (Ni, cymmapHo), mr/n 0,02 0,02 0,02 0,10 0,10
PtyTb (Hg, cCymmapHo), mr/n 0,0005 0,0002 0,001 0,002 0,001
CeneH (Se), mr/n 0,01 0,01 0,01 0,05 0,01
BOOONMOAOAIOTOBKA
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Tabnuua 2.3
lpogomxerne

Cepebpo (Ag*), mr/n 0,025 0,025 - 0,10 0,025

CauHeu (Pb, cymmapHo), mr/n 0,010 0,005 0,001 0,005 0,005

CTpoHumii (Sr), mr/n 7,0 7,0 - - -

Cypbma (Sb), mr/n 0,005 0,005 0,005 0,006 0,006

Xpom (Cr*, cymmapHo), mr/n 0,05 0,03 0,05 0,05 0,05

LnHk (Zn%), mr/n 5,0 3,0 5,0 5,0 5,0 d

Tannui (TI*), mr/n - - - 20 pps 0,002

bop (B cymmapHo), mr/n 0,5 0,3 5,0 - -

Meiwbsk (As, cymmapHo), Mr/n 0,01 0,006 0,01 0,05 0,01

030H (Q,), Mr/n 10,1 0,1 - - -

bpomug (Br), mr/n 0,2 0,1 - 0,01-6pomar 0,01-6pomar

Xnopurt (CI0%) , mr/n - - - 1,0 1,0

X110p 0CTaTO4HbI CBO6GOHbII 0,05 0,05 - 4,0 0,10 9

(CL), mr/n

Xnop ocTatoyHblii cBA3aHHbIA (CI),

mr/n 0,10 0,10 - 0,8 (CIO,) 0,8 (CIO,)

OKncnsemocTb NepMaHraHaTHas, 3,0 2,0 3,0 - -

mro/n

Awmnak (NH, n NH,~, cymmapHo),

mr/n 0,10 0,05 - - -

Hutputel (NO,"), mr/n 0,50 0,005 0,02 (kpome getert) | 1,0 (no N) 1,0 (no N)

Yrnepoa opraHu4eckui, mr/n 10,0 5,0 - - -

MoBEpPXHOCTHO-aKTUBHbIE

BeLecTsa (AB),

AHWOHOAKTMBHbIE, MI/N 0,05 0,05 OtcyTcTBuUe - -

HedTenpoayKTbl, Mr/n 0,05 0,01 - - -

®eHonbl NeTy4ne (cymmapHo), mkr/n | 0,50 0,50 OtcytcTBne - 0,001

Xnopodopm, mr/n 60,0 1,0 - 6,0 6,0

Bpomochopm, mr/n 20,0 1,0 - 6,0 6,0

[un6pomMxI0poOMeTaH, Mr/n 10,0 1,0 - - -

BpompauxnopmetaH, Mr/n 10,0 1,0 - 6,0 6,0

Yrnepoa YeTbipexxaopuctbii, mr/n | 2,0 1,0 - 0,005 0,005

®opmanbaerng, Mr/n 5,0 5,0 - - -

BeHs(a)nupeH, mr/n 0,005 0,001 - 0,0002 0,0002

[n (2-atunrekcun)dranar, mr/n 6,0 0,10 - 0,07 0,07

lekcunxnop6eHsos, Mr/n 0,20 0,20 - - -

vy IXUI (muHgan, 1,2,3,4,5,6- 0,50 0,20 - - 0,0002

reKCcaxnopuyuKnorekca), mr/n

2,4-[1 (2,4-nnxnopHeHoKCHyKeyc-

Has Kucnorta), mr/n 1,0 1,0 - 0,07 0,07

lentaxnop, Mr/n 0,05 0,05 - 0,0004 0,0004

OOT (cymma n3omepos),

(1,17~(2,2,2-Tpuxn10paTUNNAEH)),

1,1’-(2,2,2-TpuxnopatunugeH) 6uc 0TeyTCTBME BCEX

(4-xnop6eH3on), Mr/n 0,50 0,50 NecTLMZ0B - -
BOOONMOAOANOTOBKA

Bubnunoteka «Akea-Tepm»



. ___________________________________________________________________________| YacTtb nepsas

Tabnuua 2.3
lpogonxeHue

ATpasuH (2-xnop-4-3TnnamMmHo—6-
1130MponuNaM1Ho-1,3,5-TpnasuH),
mr/n 0,20 0,20 - 0,003 0,003

Cumasut (2-xnop-4,6 0,20 0,20 - 4,0 0,004
61C(3TNaMUHO)-1,3,5-Tp1asuH)), M/

Hutpatbl u Hutputsl (NO, 1 NO,,

CYMMApHO0), MKr/n <0,50 <0,10 - 10,0 10,0
TpuranoreHmeTaHbl (CymmapHo), mr/n | <0,5 <0,1 - 0,08 0,01
Xnopamut, mr/n - - - 4,0 4,0
YenbHas cymmapHas 0,10 0,10 = 15 nKu/n 15 nKu/n 8
O-Pafn0oaKTUBHOCTb, bk/n 2
YrenbHas cymmapHas 1,0 1,0 - 50 nKu/n 50 nKu/n 0
[B-pamnoakTuBHOCTb, bK/N 2
06wee MuKpobHoe yncno (OMHY):
npu 22°C, KOE/mn <20 <20 - - -
npwn 37°C, KOE/mn <100 <100 - - -
KonnyecTBo BCeX KONMMGOPMHbIX OtcyTcTBne OTcyTcTBuMe OtcyTcTBHe OtcyTcTBune
6aktepuir, KOE/100 mn B 300 mn 8 300 mn1 B 250 mn <9,28100 mn B8 100 mn
TepmoTonepaHTHble KonndopmHble | OTcyTcTBME OTcyTcTBME OtcyTcTBue - -
bakTepuu, « B 300 mn 8 300 mn B 250 mn unu E-coli
[MOKO30M0N0XNTENbHbIE OTcyTcTBUE OTcyTcTBME - - -
KONNHOPMHbIE BaKTepui, « 8 300 mn 8 300 mn
Cnopbl cynbatpeayLmnpyoLwmx OTcyTcTBUE OTcyTCcTBME OTcyTcTBUE - -
KNOCTPUANIA, « B 20 Mn B 20 Mn B 150 mn
Pseudomonas aeruginosa OTcyTcTBUE OTcyTCcTBME OTcyTcTBUE - -
B 1000 mn 8 1000 mn B 250 mn
Konudparn, BOE/100 mn OtcytcTeue OtcyTcTBMe = = =
8 1000 mn 8 1000 mn
LlncTbl KpunTocnopuanii,
Konuy./50 n OtcyTtcTBne OtcyTcTBne - - -
LlncTbl naménunia, konuy./50 n OTcyTcTBUE OTcyTCcTBME - - -
Sliiua renbMUHTOB, KONNY./50 N OTcyTCcTBUE OTcyTcTBME - - -
Kucnopog (0,), mr/n He < 5,0 He < 9,0 - — -
06Lwas MuHepanm3aums
(cyxoit ocTatok), Mr/n 1000 200-500 - 500 500 5
0611125 XXECTKOCTb, MMOb/N 7,0 1,5-7,0 - - -
06LLas LWenoYHoCTb, MMONb/N 6,5 0,5-6,5 - - -
Kanbunit (Ca), mr/n & 1130 25-80 - - -
Marnuin (Mg?), mr/n 8 165 5-50 - - -
Kanui (K*), mr/n 20 2-20 - - -
bukap6oHatel (HCO,"), mr/n 400 30-400 - - -
®topuas! (F) , mr/n 3115 0,6-1,2 2,0;1,0 (ana peren | 3,0 3,0
[0 7 ner)
Momnapl (IF), Mkr/n 391125 40-60 = = =
KoHcepBaHTbI: 50
cepebpo (Ag), mr/n 0,0250 0,0025 - - -
nog (1), « 0,060 0,060 - - -
anokcupa yrnepopa (CO,), % 0,40 0,20 - - -
BOOAONOAOINOTOBKA
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lNpyumeyarys k Tabn. 2.3

1. KOHTpOnb cogepxxaHmsa 030Ha JOSMKEH MPOU3BOANTLCA MOCHE KaMepbl CMELLEHUS Npu o6ecneyeHnmn Bpe-
MEHM KOHTaKTa 030Ha C BOJON He MeHee 12 MUH.

2. OhbhekTrBHaA go3a Npy rogoBOM NOTPeBNEeHMM He OomkHa 6biTb 60sbLwe 0,1 M3B/r.

3. Ons peten (rpygHbIX) NPUM UCKYCCTBEHHOM BCKapMIIMBaHWM Ka4ecTBO BOAbI OO/MKHO COOTBETCTBOBATb
BbICLLEN KaTeropmn. Kpome Toro, B Ka4eCTBe KOHCEPBAHTOB HENb3 MPUMEHSTbL CEPEOPO N OMOKCUS YITepoaa,
dTopuabl — B npegenax 0,6—0,7 mr/n, noantbl — 40—60 MKr/n.

4. MyTHOCTb U3mepsieTcs B HedhenomeTpmyeckmx egnHmuax MmytHoct HE® (NTU); ons He6onbLUON MyTHOC-
™" — B npegenax 0—-40 HE® (NTU).

5. MokasaTenun knaccugnumpytotcs EPA (npaButenscTBeHHOe AreHTCTBO MO OXpaHe OKpyXaroLlen cpedbl
CLUA) B ka4ecTBe BTOPUYHbIX CTAHOAPTOB, Kak NokasaTenu, BANSIoLLME TOSbKO Ha BKYCOBbIE 1 KOCMETUYECKME
CBOWCTBA BOAbl, HO HE HA 300POBbLE NHOAEN.

6. Ecnu o-pagmoakTmBHOCTE 6onblle 5 NKu/fi, TO Hy>XXHO MPOBOAMTL aHanNM3 Ha cofepxaHue °Ra un ?»Ra —
oblLLiee ux cogepxaHve He OOMMKHO npeBbiwaTh 5 nKu/n. Korga B-pagrMoakTMBHOCTL Bbie 8 nKu/n, HyXHO
NpoBOAMTL aHanua Ha copepxanue °°Sr. MNpwu B-pagnoakTMBHOCTU 6onblue 50 NKW/N Hy>XeH aHanm3 Ha TPUTKIA
W Opyrve aHTPOMnoreHHble paanoHyKnabl.

7. 'amepsieTcs npu 030HNPOBAHWW MOCTE KOHTaKTa 030Ha C BOAOW He MeHee 12 MUH.

8. NOK Kanbuusa n MarHus paccynTbIBAKOTCH U3 CedyIOLLMX YCIOBUI: HanbosbLLUee JoNyCcKaeMoe 3Ha4YeHne
o6LLen XXeCcTKoCTU — 7,0 MMOJbL/J1; B COCTaBe 06LLIEN XXECTKOCTU — HAMMEHbLLIEE 3HAYEHNE MarH1s Npy Hanbosb-
LeM [OoMyCKaeMOM KONMYeCTBE KanbLmsa 1 Ha060poT.

9. MopupoBsaHwue Bofbl Ha yposHe MK monyckaeTcs npy OTCYTCTBMM NPOUNaKTVKK ojoaeduumTta 3a
cyeT NoAMPOBAHHOM COMY MPU YCIOBUWM COBNIOAEHUS OOMNYCKaeMoW CyTOYHOM O03bl Mofa, NOCTynaroLwero B
OpraHMaM CyMMapHO M3 BCex 06LEKTOB OKpyXartoLleii cpefpl. Moamposanue Boabl Ha ypoeHe 30—60 MKr/n
paspeLuaeTcs B Ka4eCcTBe crocobta MaccoBon NpohunakTukm nogogedumumta npu UCronb3oBaHnn NHbIX Mep
NPoOUNaKTUKK.

10. Mo nporpamme paszpaboTkM MeXAYyHapOAHbIX NPOLOBOSIbCTBEHHbIX CTaHOAPTOB, NaTpoHupyemon Ko-
muccunenn OOH no npopoeonbcTeuio (PAO) 1 BeemmpHom opraHmsaumen 3gpasooxpaHeHus (BO3) — «Codex
Alimentarius», cozgaH O6wuin cTaHaapT AN 6yTbITMPOBAHHONM (YNakoBaHHOM) MUTLEBOW BOAb! (OTSIMYHOW OT
MuHepanbHbix Bog) — CODEX STAN 227-2001 («[MuTbeBas Boga», 2002, Ne 6, c. 25-29).

CornacHo atomy ctaHgapTy MNAOK XuMrUyYeckmx n pagmoakTMBHbIX BELLLECTB AOMMKHbI COOTBETCTBOBATL «Py-
KOBOACTBY MO ka4decTBy NuTbeBon Bodpl» BO3 «Codex Alimentarius». Kpome Toro, nio6oe go6aBneHne MvHe-
panbHbIX COMen B BOAY Nepen ee yNakoBKOW AOMHKHO yAOBNETBOPAThL TpeboBaHuam ctaHgapta CODEX STAN
227-2001 u, roe npumeHumo, TpeboBaHusaMm «O6LLero ctaHgapTa Kogekca no nuiesbiM gotaskam» (STAN
192-1995, Rev. 1-1997) n (nnn) «Kogekca 06X NPUHLMMNOB J06aBNEHNS OCHOBHbIX MUTATENbHbLIX BELLLECTB K
nuwe» (CAC/GL 9-1987).

Kpome HopM, yKagdaHHbIX B Tabn. 2.3, o6LLMA cTaHOapT BKoYaeT TpeboBaHMs MOSIHOro OTCYTCTBUSA NOAu-
XN0pOMGEHNNOB, MUHEPASIbHBIX MaCEeS, MONNUMKITNYECKMX apoOMaTUYECKUX YINIEBOJOPOAOB, & TakXe OrpaHu-
YmBaeT NPUCYTCTBUE CTPENTOKOKKOB rpynnbl [ B npegenax 0,0—2,0 B 250 mn BoAbl.
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2.3. HopmaTuBbl Ka4ecTBa BoAbl AN CUCTEM TENNIOCHAbGXXeHuUN,
ropsiyero BOAOCHab)XxeHusl, NapoBbiX U BOAOrPEeMHbIX KOTNOB.
Tpe6oBaHMA K YCTPOMCTBY M 3KCIulyaTauvm TennoreHeparopos
M TENOUCNONb3YIOLWMX annapaToB B CBA3U C BOHO-
XMMYecKum pexxumom. NepeueHb LOKYMEHTOB

Tabnuua 2.4

lNepeyeHb CTAHLAPTOB Ka4eCTBa BOAbI 41 CUCTEM TENNOCHAGXKEHUS, rOpPAYero BOLOCHAGXKEHNS, NapoBbIX U BOAOrPEHbIX KOT/IOB

(no coctosHMio Ha 31.12.2005T.)

Lnchp AokymenTa

HanmeHoBanue

Cy6beKT yTBEPXAEHHA HOPMATHBA,
rof yTBEPXAEHNs, BpEMS Havyana
LencTBus

3

1. 0CT 34.70-656-84

OxpaHa npupogpl. BogonoTpebneHue u
BOA0OTBEAEHNE B TennoaHepreTuke. OCHOBHbIE
TEePMUHBI 1 ONpeaeneHns

Munanepro CCCP. 1984 r.

2. CanluH 4723-88
(BmecTo CaHuTapHbIx npasui. .. Ne 2270-80)

CaHuTapHble Npasuna ycTponcTaa u
QKCMyaTalyu CUCTEM LIEHTPaNN30BaHHOr0
rOPAYEro BOAOCHAGKEHNS

Mwun3apas CCCP. 1988 r.

3. CHulM 41-02-2003
(Bmecto CHuM 2.04.07-86*)

TennoBble ceT

loccTpoii Poccun. 2003 T.
C 1 mapta 2003 r.

4. CHull 3.05.03-86*
(BmecTo CHuM 111-30-74)

Tennosble ceTu. (Mpon3BOACTBO U NpreMKa
pa6or)

locctpoii CCCP. 1986 .

5. CI 41-104-2000
(MCT 4.02-103-99)

[TpoeKTMpOBaHIE aBTOHOMHbIX NCTOYHMKOB
TENI0CHA6XXeHus

[occtpoit Poccum. 2000 T.

6. CM 41-101-95
(k CHuI1 2.04.07-86)

[TpoekTpoBaHue TennoBbIX MYHKTOB

[occtpoit Poccumn. 1995 T.

7. CHull 1I-35-76**
(Bmecto CHuI 11-I.9-65, CH 350-66) ¢ 13m. No 1

KoTesbHbIe YCTaHOBKM

locctpoii CCCP, loccTtpoit Poccuu.
1977, 1988, 1997 rr.

8. CHul 41-01-2003
(Bmecto CHuI 2.04.05-91***)

OTonneHue, BEHTUAALMUA 1 KOHAULNOHNPOBaHNe

[occtpoit Poccum. 2003 r.

9. P[ 24.031.120-91
(Bmecto OCTa 108.030.47-81,
PTM 108.131.101-76 n PTM 108.030.111-76)

Hopmbl kayecTBa CeTeBoil 1 NOANUTOYHO
BOAbl BOJOIPEiHbIX KOT/IOB, OpraHn3auus
BOAHO-XMMUYECKOr0 PEeXMMA 1 XUMUYECKOr0
KOHTpOns. MeToanyeckue ykasaHus

MwuHTsxxmaw CCCP. 1991 r.

10. 6 10-575-03
(BmecTo M5-10-05-92)

[TpaBuna ycTpoiicTea 1 6e30nacHom
JKcnnyaralumn aneKTpu4ecknx KoTnos n
ANEKTPOKOTENbHbIX

[ocropTexHaasop Poccun. 2003 r.

06Lume TeXHNYeCcKne TpeboBaHUs

11.TOCT 10731-85* icnapuTenn noBepXHOCTHOrO TUNa s [occtanpapt CCCP.
(Bmecto F0OCTa 10731-71) 1985, 1989, 1991 rr. napoTypOMHHBIX aneKTpocTaHumin. 06Lime

TEXHNYECKME YCNoBus
12.TOCT 25661-83* 1983, 1988 rr. YCTaHOBKM AN (QUHULLIHON 04UCTKU BOJbI. [occtanpapt CCCP.

13.TOCT 20995-75***

KoTnbl napoBble CTaLoOHAPHbIE AaBNEHNEM [10
3,9 MMa. lMoka3aTenu Ka4ectBa NUTaTeNbHOM
BOJbI 1 Mapa

loccTanpgapt CCCP. 1975, 1981,
1984, 1986, 1988 rr.

14. PTM 108.030.114-77
1977 1.

KoTnbl napoBble CTaLMOHAPHbIE HU3KOrO 1
cpeaHero fasnexus. OpraHnaauns BoAHO-
XMMUYECKOr0 pexuma

MwuHaHepromaty.

15. PTM 24.030.24-72

KoTibl NnapoBble HU3KOTO 1 CPEAHEr0 ABNEHNS.
Opranusaums 1 MeToLbl XMMU4ECKOr0 KOHTPOS
3a BOAHO-XUMUYECKUM PEXNMOM

MunTskaHepromaw CCCP. 1972 r.

BOOONMOANOTOBKA
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Tabnuua 2.4
lpogonxeHue

16. P[] 24.032.01-91
(Bmecto OCTos 108.034.02-79 n 108.034.03-81)

KoTnbl napoBble CTaLnoHAPHbIE — YTUIN3ATOPbI
11 3HEProTexHonormyeckme. Hopmbl kayecTaa
nuTaTenbHOM BOAbI U Napa, opraHusams
BOAHO-XUMWN4€ECKOT0 pexxnma n Xumn4eckoro
KOHTpons. MeToanyeckne ykasaHus

MuHTsxmaiw. 1991 r.

17. P[] 24.031.121-91
(Bmecto OCTa 108.030.04-80)

OcHaLLeHne NapoBbIX CTALMOHAPHBIX KOTIOB
yCTpOMCTBaMM Ans ot6opa npo6 napa u BoAb!.
MeToamnyeckune ykazaHus

MunTsxmaiw. 1991 r.

18. P[] 34.37.504-83
(BmecTo HP 34-70-051-83)

Hopmb!l Ka4ecTBa NOANUTOYHON 1 CETEBOI BOLbI
TENJI0BbIX CETEN

Munanepro CCCP.
1983, 1989 r.
PAQ «E3C Poccun». 1993 r.

19. b 10-574-03
(BmecTo 611 10-370-00)

[TpaBuna yctpoiicTea u 6e3onacHom
3KCnuyarauun napoBbIX U BOLOTPENHbIX KOTNOB

[ocroptexHaasop Poccun. 2003 r.

20. No 205 o1 28.08.1992 1.

[TpaBuna ycTpoincTea u 6e30MacHoN aKcnyarawuy
MapoBbIX KOT/IOB C AAB/IEHEM Napa He 6onee
0,07 MMa (0,7 krc/cm?), BOLOrPEIiHbIX KOTNO0B 1
BOZJOMNOLOrpeBarteneil ¢ TeMneparypol Harpesa
Bofb! He Bbilwe 338 K (115°C). C nam. Ne 1,

2, 3. (Moa pasneHvem napa noHUMAeTcs Tak
Ha3bIBaEMOe M36bITOYHOE AaBrEeHue)

MuncTpoi Poccun.
1992, 2001 rr.

21. P 34.37.506-88
(BmecTo PykoBogsaLmx ykasaHui... 1973 r.)

MeTO,qI/I‘-IeCKI/Ie YKa3aHnA no BoA0oNoArotToBke
11 BOOHO-XUMUYECKOMY PEXUMY BOLOTPENHOT0
060py0BaHUS 1 TENNOBbIX CETE

Munanepro CCCP.
1988, 1996 rr.

HopMmbl NpoeKTUpoBaHus

22. BCH 52-86 YCTaHOBKM COMTHEYHOTO ropsiyero TocrpaxnaHctpoii GCCP.
BOA0CHAOXEHUS 1986 .

23. BCH 56-87 [eoTepmanbHoe TennoxnagocHabxenue xunbix | FfocrpaxaaHctpon CCCP.
11 06LLECTBEHHbIX 3[1aHNA 1 COOPYXXEHNIA. 1987r.

24. Ne 229 ot 19 utons 2003 r.

lMpaBuna TEXHUYECKOI JKCMyaTaLum
3NeKTPUYECKIMX CTAHLIMIA 1 ceTen Poccuiickon
®epnepaunu. (34ecb — B 4aCTM Ka4ecTBa BOAbI
[0S TeNNOBbIX CETeil 1 ucnapuTesneit)

Mwunanepro P®. 2003 r.

TErsI0BbIX CETEN 1 TEMI0BbIX NYHKTOB

25. No 251 [TpaBuna TeXHNYECKOM aKemyaTaLum MuncTpoit Poccumn. 1992 r.
(BmecTo Mpasmn..., 1971 r.) KOMMYHaITbHbIX OTONUTENbHBIX KOTESTbHbIX
26. - [TpaBuna TeXHN4ECKO 3KCMyaTaLum KoMMyHabHbIX | MuHcTpoid Poccumn. 1992 r.

27. P[] 34.40.503-94
(BmecTo TW 34-70-003-82)

TunoBas MHCTPYKLMA NO 3KCNyaTaLumn yCTaHo-
BOK Nnoforpesa cetesoil Boabl Ha TAC n K3C

MunTonaHepro P®. 1994 r.

28. Ne 115 01 24.03.2003

MpaBuna TEXHUYECKOI 3KCMyaTaLnm TennoBbIX
9HEeproycTtaHoBOK

Mwunanepro P®. 2003 r.

29. P[] 34.20.507-86***
(TW 34-70-045-85)

TunoBas MHCTPYKLMA MO 3KCnayaTaLun
TEN/OBbIX CETEN

Munanepro CCCP.
1986, 1987, 1991 rr.

30. MK 4.02.2001

TunoBas NHCTPYKLUSA MO TEXHNYECKOM
3KCMJyatauun TensoBbIX CETeN CMcTeM
KOMMYHanbHOro TennocHatxkenns (PAO
«PockoMMyH3Hepro»)

[occtpoit Poccum. 2000 T.

31. MK 4.04.2002

TunoBast MHCTPYKLMA MO TEXHUYECKOM 3KCMy-
arauum 6akoB-akKyMynsiTopoB ropsiyeii Bofbl B
CUCTEMAX KOMMYHITbHOTO TENI0CHA6XeHNs

[occtpoit Poccum. 2002 r.

32. BHTM-81*. BCH-29-81/08-10.81*

HOpMbI TEXHOMOTMYECKOr0 NPOEKTUPOBAHMS TeN-
TOBbIX 3MIEKTPUYECKUX CTAHLWIA 1 TEMOBLIX CETEl

Munanepro CCCP. 1981 r.
MunTonaHepro P®. 1996 .
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Tabnuua 2.4
lpogonxeHue

Gl [TpaBuna TexHUKN 6€30MacHOCTY Npu MuHTonaHepro P®. 1992 .
JKCnyarauum TensonoTpebnatoLLmx yCTaHoBOK
11 TENJI0BbIX CETeN NoTpeduTenen

34. P[] 34.22.103-85 (MY 34-70-095-85) MeToanyeckune ykasaHus no BOAHO-xuMn4ecko- | Munanepro CCCP. 1985 .

My PEXIUMY GECCTOYHBIX CUCTEM OXTAXKAEHNS

35.

Pl 34.22.506-86 (MY 34-70-115-85)

MeToamyeckne ykazaHus no aKcnyarawmm
6€CCTOYHBIX CUCTEM OXJTXAEHUS

Munanepro CCCP. 1986 r.

36.

Pl 34.37.307-87

MeToamyeckne ykazaHus no nporH03npoBaHuto
XUMUYECKOro COCTaBa 1 HaKMneoobpasyoLLnx
CBOIICTB OX/NXAAKOLLENA BOAbI 3NIEKTPOCTAHLNIA

Munanepro CCCP. 1989 r.

37.

Pl 34.26.101-87*

MeToauyeckue ykazaHus no pacyety npegesibHo
[ONyCTUMON TeMMepaTypbl HarpeBaemMon Bobl,
06€ecrneynBaroLLel 0TCyTCTBME NOBEPXHOCTHOMO
KNUNeHNs B BOAOrPENHbIX KOTIax

Munanepro CCCP. 1987 r.
PAO «E3C Poccumn».1994 r.

38. P[] 10-165-97 MeToamyeckune ykazaHus no Hagopy 3a [ocropTexHaasop Poccun. 1997 r.
BOJHO-XVMUYECKIM PEXUMOM MapoBbIX 1 € 01.08.1998 r.
BOZOrPENMHbIX KOT/0B

39. P11 10-179-98 MeToamyeckune ykasaHus no paspaboTke [ocropTexHaasop Poccun. 1998 r.
VIHCTPYKLIWIA N PEXUMHBIX KapT no akcrutyatauum | G 01.08.1998 r.
YCTaHOBOK [IOKOTII0BOW 06paboTKM BOAbI 1 MO
BE/IEHNI0 BOAHO-XMMMYECKOT0 PeXKMmMa napoBbix
11 BOLOrPEViHbIX KOTII0B

40. C0O 34.37.553-2001 MeToanyeckue ykazaHus no onpeneneHunto M.: N3a. BTW, 2001

MapKu 1 ONTUMANbHOM KOHLIEHTPALMUM
aHTUHAKUNWUHA Ang 06paboTKM NOANUTOYHON 1
CEeTeBON BO/bl CUCTEM TEMIOCHAOXEHMS

41.

PO 153-34.1-37-410-00

MeToanyeckmne ykasaHus no 6e3peareHTHbIM
€noco6am 04UCTKN TENNOOOMEHHOIO
060pya0BaHNS OT OTIOXKEHMIA

lNpumeyvaHne K n. 6 Tabsn. 2.4

P 34.37.504-83 B HacTosLLee BpeMsa OhmLUMaNIbHO HE CHUTAKOTCA OEUCTBYIOWMMN, N COOCTBEHHO HOPMbI
KadecTBa BOAbl TEMOBbLIX ceTel npeacTaeneHsl B MNpasunax (n. 24 taén.). OgHako Hopmbl no n. 18 nonesHbi:
€CTb NMPUMEPbI pacyeToB U Opyrue cBeneHus.
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2.4. ConocTaBneHve HOpM KaYyecTBa NUTaTeNlbHOMU BOAbl
CTaUuMOHapPHbLIX NAPOBbIX KOTNOB AasneHuem ao 3,9 Mla
no HopMaTUBHbIM fokKyMmeHTam lNocroprexHapnsopa
Poccum, FOCT 20995-75**** n pexkomeHaaumam
M3roToBMUTEJIEN KOTNIOB

Tabnuua 2.5
ConocTaBneHne HOPM Ka4ecTBa NUTATENbHOI BOMbI CTALMOHAPHbIX NApOBbIX KOTNOB AaBneHnem o 3,9 Mia
(ecnu B TabnuLe HET crneunanbHbIX YKasaHui, TO Ta6SIMYHbIE YICIIOBbIE 3HAYEHNS — HAMBOSbLLUIA NPeLen HOPMbI)

Tunbl KOTNOB. Mokasatenu

HopmatusHble JOKYMEHTbI
Mpo3pay- XecTkocTb | Xeneso Kucnopoa | 3navenme | Hetpren- | Okucnse-
HOCTb N0 obuwas, (Fe), pactBopeH- | pH POAYKTbI, | MOCTb,
WPHATY, CM | MKMONb/N | MKF/N HbIA, MKr/n | (npu 25°C) | Mr/n mr KMnQ,/n
2 3 4 6 7 ] 9

1. KoTnbl ra3oTpy6HbIe € 8 g

C JOKOT/I0BOW 06paboTKOi BOAbI, >40 30 - 50 - - -

paboTaloLLMe Ha: XXNOKOM TOMSIMBE >20 100 100

APYrux Bupax Tonnuea

FOCT 20995-75**** 2

2. Kotnbl BOJOTPY6HbIE d J g £

(C eCTECTBEHHON LMpKynsLmei), >40 15/20 300/He | He 30/50 8,5-9,5 3,0 -

[aBfeHune (abCoMTHO.) napa HOPM. HOPM.

no 1,4 MMa. FOCT 20995-75****

3. To xe, naBneHne napa — 2,35 Mla. 9 He @ g

FOCT 20995-75**** >40 10/15 100/ 200 | Hopm. | 20/50 8,5-9,5 3,0 -

4.To xe, fasneHue napa—3,9 MMa. 1 10/He 9 B

FOCT 20995-75**** >40 510 50/100 | Hopm. | 20/30 8,5-9,5 0,5 -

5. KoTnbl ra3oTpy6Hble C eCTECTBEHHON d U

1 MHOTOKPATHOWN NPUHYANTENBHO >40 30 - - 50 - - -

LMPKyNALKei naponponsBoanTensHoc- | > 20 100 - - 100 - - -

Tbto > 0,7 T/4, paboTaloLLye Ha XIUAKOM
TONAWBE APYruX BUAAx TOMIMBA.
«[TpaBuna ycTpoicTea n 6e30nacHomn
3KCMyaTauni NapoBbIX N BOLOTPENHbIX
Kotnos. 16 10-574-03» locroprexHag-
3o0pa Poccum

6. KoTnbl BOAOTPYOHbIE C €CTECTBEHHOIA g &0 0
LMpKynsumei (B TOM Yncne KOTbl- >30 30740 He He 50/100 8,5-10,5 | 5,0 -
6orinepsl), gasnesue napa — 0,9 Ma. HOPM. HOpM.

Mpasuna N6 10-574-03
[ocroptexHaasopa Poccuu

7. To xe, fasneHue napa — 1,4 Mlla. 8 8 8,10 1
Mpasuna M6 10-574-03 >40 15/20 300/He | He 30/50 8,5-10,5 | 3,0 -
locroptexHaasopa Poccuu HOpM. HOpM.
8. To xe, pasnexne napa — 2,35 Mlla. 8 8| He LAl W
Mpasuna M6 10-574-03 >40 10/15 100/ Hopwm. | 20/50 8,5-10,5 | 3,0 -
locroprexHaasopa Poccun 200
9. To xe, faBnexue napa 3,9 MMa. 8 & 8 il &
Mpasuna M6 10-574-03 =40 510 50/100 | 10/ne | 20/30 8,5-10,5 |05 -
locroprexHansopa Poccun HOPM.
10. KoT/ibl C €CTECTBEHHOIA 1 e 0
MPUHYANTENBHON LPKYNALei =230 20 300 He 50 8,5-10,5 |- -
[aBrneHnem abcontoTHbIM napa HOpM.
He 6onee 0,17 Mla
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Tabnuua 2.5
lpogonxeHue

1

11. KoTnbl »xapoTpy6Hble, noanutka 14120
YMSATYEHHON BOJOM B KOJINYECTBE

He meHee 95% nuTatenbHON BOJbI,
nasnexue > 0,1 MMa. PekomeHaauum
TDR 611 1 VdTUV-TCh 1453 (CLLA)

2

lpo3payHas,
6ecLBeTHas, He
cogepxatias
B3BELLEHHbIX
npumecen

He
HOpM.

He
HOpM.

100

>9,0

10,0

12. To xe, pasnexue > 0,1 n =22 Mlla

To xe

10

30

20

>9.0

1,0

10

13. To xe, paBneHue > 2,2 n > 6,6 Mlla

To xe

10

30

20

>9.0

1,0

10

14. Kot/bl BOAOTPYOHbIE, MOANMTKA
YMSArYEHHON BOLON B KONNYECTBE

He meHee 95% nuTatenbHON BOJbI,
Jasnexue >3,5 Mla. Pekomengauun
TDR 611 1 VdT >V-TCh 1453 (CLUA)

To xe

10

He
HOpM.

He
HOpM.

10

8,5-9,5

1,0

20

15. KoTnbl »xapoTpy6Hble, BOAOTPYOHbIeE, 2°
noANUTKa KOHAEHCATOM UMK
JeMVHepan3oBaHHo BOLON
(yBenbHas 371eKTponpoBOANMOCTb OT
0,2 po 20 mkCwm/cm),

AasneHue napa > 4,3 Mfa

[TpospayHas,
6ecLBeT-
Has, He
cojepxalias
B3BELLEHHbIX
npuMecen

10,0

3,0

5,0

20,0

>9

1,0

5,0

16. To Xe, noanuTKa KOHAeHcaToM 1420
Unn AeMUHepanin30BaHHoOI BOLON
(ymenbHas aneKTponpoBOAMMOCTb

He 60nee 0,2 mkCm/cm),

AaBneHune napa > 6,6 Mia

To xe

5,0

3,0

5,0

10,0

>9

1,0

3,0

17. Kotnbl BOAOTPY6HbIE C E
naporneperpesaresiem, NOANMTKa
YMArYEHHOV BOJOW B KOJIMYECTBE 10
100% nuTaTenbHOM BOAbI, AaBNIeHUE
0,0-2,07 MlMa. PekomeHgauun DREW
Industrial Division (AHrnus)

0,3 mr
CaCO,/n

100

50

40

7,5-10,0

1,0

00y-1
mrG/n

18. To xe, naneHue > 2,08 1> 3,10
Ma 0,3 mr CaCO,/n

0,3 mr
CaCO,/n

50

25

40

7,5-10,0

1,0

00y-1
mrG/n

19. To xe, paBnexune > 3,10 n > 4,15
MMa 0,2 mr CaCO%n

0,3 mr
GaG0,/n

30

20

7,5-10,0

0,5

00Y-0,09-
0,5 mrC/n

20. Kotnbl BOAOTPY6HbIE 663
naponeperpeBarens, NoANUTKa
YMSIT'YeHHOI4 BOJOV B KOIMYECTBE J10
100% nuTaTenbHoOii BOAbI, JaBIEHNE —
0,0-2,07 MIMa. Pekomenpauun DREW
Industrial Division (AHrnmns)

05110
CaCo,/n

13,16

mr

100

50

7,0-10,5

00Y-1nu
10 mrC/n

21. To xe, paBneHue > 2,08 n > 3,10
MMa

0,3 mr
CaCO,/n

50

25

7,0-10,5

1,0

00Yy-1
mrG/n

22. KoTnbl BOAOTPYOHbIE, 2l
nasnexue ao 2,1 Mla

6,0

100,0

100,0

23. To xe, fasnexue 2,1-3,15 MMa

6,0

50,0

50,0

24. To xe, nasnexue 3,16-4,20 MMa 2

4,0

30,0

30,0
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lNpyumeyaHys kK Tabn. 2.5

1. [ns ra3oTpy6HbIX 1 BOOOTPYOHbLIX KOTNIOB abCoMoTHbIM gaenerHvemM o 1,4 MlMa, o6opyaoBaHHbIX nps-
MbIMUK Tpy6amMu 1 paboTatoLLmMx Ha TBEPAOM TONMBE, U AN KOTNIOB C HAACTPOEHHbLIM 60MIepoOM AONyCKaeTcs
3ameHa [OKOT/IOBOW 06paboTKM nuTaTesnibHOM BoAbl APYrMMU 3PdEKTUBHLIMK Crnoco6amMn Mpu YCIoBUU Bbl-
nofiIHeHus TpeboBaHuN «[1paBun yCTpoMcTBa 1 6e30MacHOn 3KcnnyaTalnm napoBbiX U BOLOrPENHbIX KOTNOB»
locropTtexHansopa Poccuu.

2.TOCT 20995-75**** He pacnpocTpaHAeTCsA Ha NapoBble KOT/bl abcontoTHbIM AasneHnem 0,9 MIa ¢ napon-
pon3BoAnNTENLHOCTLIO A0 0,7 T/4, paboTaroLume Ha TBepPAOM TOMMMBE, a TakXKe Ha 3NeKTPUYecKue KoTrbl.

3. [ns 3TMX nokasarenen, onpefensemMbIX HECKOSIbKO pa3 B CYTKM (B OTCYTCTBME aBTOMAaTU3MPOBAHHOIO
onpepenexns), NpMeBeaeHbl CPeaHECYTO4YHbIE 3HAYEHMSI.

4. B uncnutene ykasaHbl 3Ha4eHUs AN KOTNOB, paboTaloLLmMX Ha XXMAKOM TOMAnBe npyu MECTHOM TEMSI0OBOM
notoke 6onee 350 kKBT/M?, a B 3HameHaTene — Ans KOTNoB, MCMOMb3YIOLMX Apyrie Buabl TONAMea npy MECTHOM
TennoBoM notoke ao 350 kBT1/m2.

5. MNMpu copep>xxaHnn B NUTaTENbHOM BOAE COeamHeHnin xenesa 6onee 300 MKr/n ana KOT/OB AaBfieHNEM OO
1,4 Mla ¢ MecTHbIM TennoBbIM NOTOKOM A0 350 KBT/M2 cnefyeT npvHUMaTh Mepbl K YMEHbLUEHWUIO MHTEHCUB-
HOCTU OTNIOXXEHUN COeNHEHWI Xeneaa.

6. MNpy Hann4mMn B cncTeme BOOONOANOTOBKM NMPOMBILLMIEHHbIX M OTOMUTENbHbIX KOTEMbHbIX a3kl Npeasa-
pUTENBbHOrO N3BECTKOBAHNS M COQOM3BECTKOBAHMSA, a Takxke Npu 3Ha4YeHnsAX KapboHATHOM XECTKOCTU UCX0a-
Holi Bogbl 6onee 3,5 MMOnb/N 1 NpU HANMYUKU HATPUIA-KAaTUOHMPOBAHNS UM aMMOHUA-HATPUA-KATUOHNPOBaHUSA
[JOMNyCcKaeTCs MNoBbILLEHNE BEpXHero npefena 3Hadvexus pH go 10,5. MNpy Hann4mMm BakyyMHbIX 4eadpaTopos B
cucTemMe NPeaKoTIOBON NOArOTOBKM NUTATENbHOM BOAbI [OMYCKAETCA CHUXKEHME HUXKHEro npeaena 3HaveHus
pH no 7,0.

7. Ansa KOTNOB, HE MMEIOLLMX SKOHOMAM3epoB M C 4yryHHbIMU 3KOHOMan3epamu, CogepxaHme pacTBOPEHHO-
ro kucnopoga pgonyckaetcs go 100 mkr/n.

8. B uncnutene ykasaHbl 3Ha4eHUs1 NS KOT/IOB, paboTaloLlLMX Ha XMOKOM TOMNvBeE, B 3HaMeHaTtene — Ha
OPYrvx Bugax Tonnvea.

9. [nA KOTNOB, HE UMEIOLLMX SKOHOMaN3EPOB U C YYrYHHbIMU 3KOHOMAaM3epamm, Npu CXKXUraHum no6oro
BMAA TOMnMBa COAep>XXaHve pacTBOPEHHOro kucnopoga gonyckaerca go 100 MKr/n.

10. MNMokasaTtenb cogepxaHusa pacTBOPEHHOrO KMCNopoaa HOPMUPYETCH 34eChb AN KOTOB NMPON3BOANTESb-
HOCTbIO 2 T/4 1 6onee (ansa BCex AaBeHun).

11. B oTgenbHbIX cnydaax, 060CHOBaHHbIX CMeLuann3mpoBaHHOW Hay4HO-MCCrenoBaTeflbCKorM opraHusa-
LMen, MOXeT ObITb JOMYLLIEHO CHMDKeHMe 3HadeHusa pH go 7,0 (ons Bcex paBneHun). MNpy 3Tom copep>xaHue
avokeupa yrnepopa (CO,) He AOMmKHO 6bITb 6onblue 15 mr/n.

12. B ckobKax — 3Ha4eHne pacTBOPEHHOMO Kucnopoaa nocrne obaBfieHns peareHTa, CBA3bIBaOLLEro KACMO-
poa. B cucteme npenkoTnoBon NOArOTOBKU NpefnonaraeTcs Hanmyme TepMUYecKoro geaaparopa.

13. 1 mr/n CaCO, cootseTtcTByeT 0,02 MMOSbL/N (Mr-3KkB/N). O eanHMLax N3MepeHUsi XECTKOCTU BOAbI — CM.
.1.32.

14. B HOopMax ykasaHbl Joryckaemble 3Ha4eHns LLIeNoYHOCTM Mo dpeHond TanenHy ons KoToB BCex fasre-
Hu >0,1 mmonb/n. MNpy 60bLLIOM 3HAYEHUM LLEENTOYHOCTU MO METUIOPaHXy (60MbLLIOE KONMYECTBO CBA3AHHON
[OBYOKUCU yrnepoaa, HopMa KOTOpPOro no AaHHOMY AOKYMEHTY <25 Mr/n) o3HaqaeT BbICOKOEe 3Ha4deHve pH B
KOTNoBoW Bofe. B cBoto o4epenb, pasnoxeHne 6MkapboHATOB B KOT/E BbI3bIBAET YITIEKMCOTHYIO KOPPO3UIO B
KOHLEHCcaTHOWM cucTeme.

15. Npwn MECTHOM NNOTHOCTM TEMNJSIOBOrO NOTOKa <473,2 KBT/M? Ka4eCTBO NUTaTenbHOM BOOb! AOMKHO COOT-
BETCTBOBATb TPE6OBAHWAM AJ15 CNEAyOLLEro No 3Ha4eHMI0 OaBneHusI.

16. Pa3Hble 3Ha4eHns o6LLen XEeCTKOCTU U O6LLEero CoAepXXaHusa HeneTy4ero opraHM4eckoro yrinepoga (s
JaHHbIX peKoMeHOaUMAX NOHMMAETCA TOT OPraHN4ecKui yriepoa, KOTopbi 406aBNAeTCs B COCTaBe peareHToB
npu 06paboTke NCXOAHOM BOAbI) 3aBUCAT OT KOHCTPYKLUN KOTNa.

17. B aTux PekoMeHgaumsix He HOPMUPYETCs MPO3PadHOCTb BOAbI B YMCNAX, HO NpedycmatpuBaeTcs, YTo
nuTarensHas Boga JoSKHa ObITb «6ecLBeTHas, Npo3payHas, He cofep Kalliasn B3BELUEHHbIX YacTuL».

18. [nsa atnx kotnos FOCT 20995-75™*** orpaHuyvsaet cogepxarue HATpuToB (NO,) B nTaTensHON BoAe
npegenom 20 MKr/n.

19. Mo «[MpaBunam yctponcTtea 1 6e30MacHOM aKcnyaTauum napoBbIX KOT/IOB C AaBrieHneM rnapa He 6ornee
0,07 MrMa (0,7 krc/cm?), BoQorpenHbiX KOTSIOB U BOLOMNOAOrpeBaTeNel ¢ TeMnepaTypoi Harpesa Bofbl He BbiLLe
338 K (115°C)».
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20. Mo «PekomeHnpaumam, paspabotaHHbiM SIA «Karme Filtrs» coBmecTHo ¢ Nalco Chemical Company
(CLUA). 3Ha4veHne weno4yHocTn nNo dpeHondTanenHy ons KoTnoB BCEX OAaBMEHUN LOMKHO 6biTb 60MbLUe
0,1 mmMonb/n. 3HaveHne ceazaHHoro CO, (LLeNo4YHOCTL Mo MEeTUIIOpaHXy) HOPMUPYeTCs, He Gonee: Ans KOToB
non.11-13;n. 14 -50; n. 15-10; n. 16 — 1 Mr/n. 3Ha4eHne CoaepXaHUsi KPeMHIUEBOW KncroTel (no SiO,), He
o6onee: gna kotnoe no n. 15 -2,0; n. 16 — 0,02 mr/n.

21. Mo pykoBoaLMM yKasaHnaM AMepUKaHCKon accoumauumn npomssogutenen kotnos (ABWA) u Uccne-
poBarenbckoro Komuteta ASME no ncnonb3oBaHuto BoAbl B TeMoBbix aHeprocmuctemax (CLUA). LinT. no: Bron-
neteHb 30. Nalco Chemical Company (CLUA), 3AO «HAJIKO».

2.5. ConocraBneHme HOpM KavdecTBa BoAbl

ANA NOANUTKMU TeNNOBbIX CeTeMn No HOPMaATUBHbLIM
pAokymeHTam lNocroprexHapsopa Poccum,

PO 24.031.120-91 (n. 9) m MNpasunam no n. 13

Tabnuua 2.6
ConocTaBneHne HOpPM Ka4ecTBa BOAbI ANs NOAMNUTKM TENMOBbIX CETEN (eCNW B TabnuLe OTCYTCTBYIOT CNEUNabHbIe YKa3aHus, TO
Tab/INYHbIE YUCIIOBbIE 3HAYEHNS — HAMBOSbLUNIA NPejen HOPMbI)

Tunbl cucTeM, TENNOreHepaTopos, lMokasaTenu ka4yecTBa NOANUTOYHON U CETEBOI BOAbI 8
TENJOUCNONb3YHOLIKUX annapaTos.

Mpo3payHoctb Xectkoctb 3 | 3Hayenue | Cogepxa- Copepxanue @ Copepxanue
HopmaTtuBHbIE LOKYMEHTbI posp Aep. nep. aep

no wpudty, cm, | Kap6oHaTtHas | pH npu HUe pac- coeAvHeHnd | HedhTenpo-

UK KOJTHYecC- npu pH <85, | 25°C TBOpPeHHoro | xenesa (Fe), | AykTOB, Mr/n
TBO B3BELLEH. MKMOAb/N Kucnopoaa, | MKr/n
BELLECTB, Mr/n MKr/n

2 5

1. BogorpeliHble KOT/bI, cMcTEMa 2
TEeNnocHabXXeHNs — OTKpbITas, Temneparypa He <40 cm 800/700 7,0-8,5 50 300 1,0
HarpeBa CeTeBOii BOAbI B BOAOTPENMHbIX KOTAx
115°C. «[paBuna ycTporicTaa 1 6e30nacHoi
9KCMyaTaumm NapoBbIX 1 BOAOrPEMHbIX
kotnoB» focroptexHagaopa Poccum U

2. To xe, 2 2
Temneparypa HarpeBa ceTeBoil Boabl 150°C. | He <40 cm 750/600 7,0-8,5 30 300/250 1,0
lMpasuna FocroptexHagaopa Poccum

3. To xe, 2 2
Temneparypa Harpesa ceTeBoi Bofbl 200°C. | He <40 cm 375/300 7,0-8,5 20 250/300 1,0

4. BogorpeiiHble KOT/bI, cMcTeMa 2 & 2
TennocHabxxeHus — 3akpbitas, Temnepatypa | He <30 cm 800/700 7,0-11,0 | 50 600/500 1,0
Harpesa CeTeBOW BOAbI B BOLOrPEMHbIX
koTnax 115°C.

lMpasuna focroptexHagaopa Poccum

5. To xe, 2 ¢ 2
Temneparypa Harpesa ceteBoit Bofbl 150°C. | He <30 cm 750/600 7,0-11,0 | 30 500/400 1,0
lMpasuna focroptexHagaopa Poccum

6. To xe, He <30 cm 3 4120 375/300 1,0
Temnepartypa Harpesa ceTesoil Bofibl 200°C. 375/300 7,0-11,0
lMpasuna FocroptexHaaaopa Poccum

7. BogorpeiHble KOTAbI, CUCTEMA 2 B
TENNOCHA6XXEHNS OTKPbITAsA, TeMnepaTypa He <40 cm 800/700 7,0-8,5 50 300 1,0
HarpeBa CeTeBOW BOJibl B BOAOIPEMHbIX
kotnax 115 °C.

«HopMbl Ka4ecTBa CETEBOIA 1 MOANUTOYHOIA
BOJbl BOZIOTPEIiHbIX KOTNOB, OpraHn3auus
BOJHO-XMMMWYECKOr0 pexuma un
Xumunyeckoro kontpons. P 24.031.120-91»
MunTspxnpoma CCCP BOEHULTES

BOOONMOANOTOBKA
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Tabnuua 2.6
lpogonxeHue

1 2 3 4 5 6 7

8. To xe, 2 Z 2
Temnepartypa HarpeBa ceTeBoil BoAbl 150°C. | He <40 cm 750/600 7,0-8,5 30 300/250 1,0
Hopwmbi P[] 24.031.120-91

9. To xe, 2 Z 2
Temnepartypa HarpeBa ceTeoil Boabl 200°C. | He <40 cm 375/300 7,0-8,5 20 250/200 1,0
Hopmb! P[] 24.031.120-91

10. BogorpeliHble KOT/bI, cucTemMa 2 9 u 2
TENI0CHA6XEHU: 3aKpbITas, TeMneparypa He <30 cm 800/700 7,0-11,0 |50 600/500 1,0
Harpesa CeTeBoii BOLbI

B BOAOrpeiiHbIx koTnax 115°C.
Hopwmbi P[] 24.031.120-91

11. To xe, “ 9 u 2
Temnepartypa HarpeBa ceTeBoi Boabl 150°C | He <30 cm 750/600 7,0-11,0 |30 500/400 1,0
12. To xe, 2 9 Z 2
Temnepartypa Harpesa ceTeBoil Boabl 200°C He <30 cm 375/300 7,0-11,0 |20 375/300 1,0

13. BogorpeliHble KOT/Ibl, yCTAHOB/EHHbIE Ha
T3L| n B 0TONUTENbHbIX KOTESbHbIX,
11 CETEBbIE MOJOrpeBaTenm: i it i

noAnuTOYHas Boaa 5 mr/n - 8,3-9,0 50 0,3 0,1
8,3-9,5
1

cetesas Boaa 5 mr/n - 8,3-9,0 20 0,5 mr/n 1,0
«[paBuna TeXHNHECKOI aKcnayaTalumum 8,3-9,5
3NIEKTPUYECKINX CTAHLWIA 1 ceTelr Poccuinckoit
Deaepauynu».
3a. 2003 r. MuHanepro PO. TR

lMpumeyvarns k Tabn. 2.6

1. Hopmbl He pacnpocTpaHATCA Ha BOJOrPeriHble KOTIbl TEMNSIOBbLIX SNEKTPOCTAHLMIA, TENSOBbIX CTAHLMA U
OTOMUTENbHbIX KOTESbHbIX.

2. B yncnutene ykasaHbl 3Ha4eHUst Ans KOTNOB Ha TBEPAOM TOMNSMBE, B 3HAMeHAaTene — Ha Apyrux BMagax
TonaMBa.

3. XecTkocTb KapboHaTHasa Bofgbl npy pH>8,5 ona BOOOrpemnHbIX KOTNOB B OTKPBLITOW CUCTEMe Temnso-
CHabXeHUs He [OMNycKaeTcs, TO Xe B 3aKpbITON CUCTemMe TensiocHabXeHus onpepenserca rno rpadukam
P 24.031.120-91.

4. [1ns TENnOBbIX CETEN, rAe BOAOrpPenHble KOTNbI paboTaloT napanfesibHo ¢ nogorpesartenamm (6ornnepa-
MM1), UMEIOLLIMMW NaTyHHblEe TPYOKK, HambosbLlee 3HavYeHne pH ceteson Boabl — 9,5.

5. HopMbl OTHOCATCA K KOT/iaMm, B KOTOPbIX OTCYTCTBYET 3P(EKT NPUCTEHHOIO KMMNEHWS BOAbI 1, Kak CreacTaue,
MECTHOE CYLLeCTBEHHOE MOBbILLEHWE TemrepaTypbl CTEHKN TPyObl. Heobxoaumo npeanpuHMMaTb Mepbl Nno npe-
JOTBpaLLEeHno Takoro adpdekta. Hopmbl He pacnpocTpaHsaoTCa Ha NnapoBOJOrpenHbIe U YyryHHble KoTnbl. Mpu
3KCMnyaTaumMm MHOMMX BOOOrPEnHbIX KOTMIOB He yOaeTcs UCKIIYUTL pa3BepKy TemrepaTypbl Harpesa BOfpl Mo
psifjam aKpaHHbIX TPY6 B TOMKe KoTna. Hepeakun ynomsaHyTble ABMEHVs MPUCTEHHOro KUMeHna Boabl B Tpy6ax. [MNpu
HanMyMn pasBepkun 1 NPUCTEHHOIO KMMEHNA PEKOMEHOYETCA HOpMa KadecTsa MoAnNMTOYHOM BOAbl MPUHUMATL AN
Temnepatypbl Ha 40°C BbliLLEe TemmnepaTypbl BOAbI HA BbIXOAE U3 KOTNa.

6. Hopmbl ons nognuto4Hon (B HanopHoM Tpy6onposofe NOANMTOYHOIO Hacoca) U CeTeBOr BoAbl (Kpome
Mpaswun no n.13) gomkHbI 6bITb 0AMHAKOBBIMW. HE06X0ANMO UCKMHOUMTL BO3MOXHOCTb 3arpsi3HEHNs 06paTHON
CeTeBOM BOAbl PACTBOPEHHBIM KUCITOPOOOM U CONSIMU XECTKOCTH.

7. Cogep>xxaHne pacTBOPEHHOrO KMCNopoaa ykasaHo A CeTeBOW BOAbl; AN NOAMUTOYHONM BOA4bl OHO He
JOJIKHO ObITb 60nbLUe 50 MKr/J.

BOOONMOAINOTOBKA
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8. Hopmamu P 34.031.120-91 npenycmMoTpeHo

Tabnuua 2.7 Takxe ob6sa3aTefnibHoe ornpegenieHve Oonyckaemblx
HopmatuBHble 3Ha4eHus /1, Boabl ANs NOANUTKI TENNOBbIX 3HAYEHWI YCNIOBHOW CynbgaTHO-KaNbLMEBOWN XECT-
ceTel KOCTUW — MO HOMOrpamme B TekcTe Hopwm.

9. HenocpepncteeHHas o6paboTka NognUTOYHON U
CeTeBow BOAbl rMapa3nHOM U TOKCUYHbIMKU aMUHaMM

Tun o6opypoBaHus Temne- | U, (mmonb/n)? npu pH

:::ﬁ:a <85 851-  881- HeONyCTVMA W 11 OTKPbITbIX, U ANSA 3aKPbITbIX CUC-
CEeTeBol B L TeM TennocHabxeHus. [lonyckaeTcs UCnonb30BaHne
BOAbI, °C B Tepmmyeckux geaspatopax no FOCT 16860-88 napa
BogorpeiiHble kombl, | 70-100 [3,2 |23 18 |15 OT KOT/IOB BbICOKOro AaBfieHusl, nutatenbHas Boga
YCTaHOBMEHHbIE Ha 101-120 |20 |15 12 |10 KOTOpbIX 06pabaTbiBaeTCs rMapasnHOM, Ybs KOHLEHT-
ANEKTPOCTAHUNAX pauus B nape, UCnonb3yeMoM Ansl OTKPbITbIX CUCTEM

121-140 | 1,5 1,2 1,0 0,7
L IRILAE S ‘ ’ ’ ’ TEennocHa6XeHus, He JoKHa npesbiwaTh 0,01 Mr/kr.

KOTEToHBIX 141-150 J1.2 |10 08 |05 10. MNpn ocywiecTBNEHUU CUNMKATHON 06paboTKn
151-200 (08 |07 1,5 103 MOAMNUTO4HOI UNK ceTeBOM BoAbl coaepxaHue SiO, B

CeTeBble 70-100 |40 |26 20 |16 HUX He OOMXHO 6bITb 6onbLue 30 Mr/Kr.

nozorpesaren 101-120 |30 |21 16 |14 11. Hopmebl 8,3-9,0 (pH), 0,3 mr/n (Fe) n 0,1 (He-

PTENPOAYKTbl) OTHOCATCA K OTKPbITbIM CUCTEMaM
TennocHabxenus; 8,3-9,5 (pH), 0,5 mr/n (Fe) n 1,0
(HedbTenpoayKkTbl) — K 3akpbiTbiM. BepxHuii npegen
151-200 |10 |08 |06 |04 pH ponyckaeTtca TONMbKO MpU rMy6OKOM YMSrHeHWH,

HWKHWUIA — ¢ paspeLueHns AO-3HEPro MOXET KOppeK-

TMPOBAaTLCHA B 3aBUCMMOCTU OT MHTEHCUBHOCTU KOP-
PO3NOHHLIX ABMEHNA B 060pyHOBaHUM M TPyOOMNpoBoOax CUCTEM TensocHa6XeHus. [ns 3akpbITbiX CUCTEM
TennocHabxxeHus ¢ pasperueHns AO-3Hepro BepxHU npenen 3Hadenuns pH gonyckaetcsa He 6onee 10,5 npu
OOHOBPEMEHHOM YMEHbLLUEHUN 3Ha4YeHus KapboHaTHoro nHaekca ao 0,1 (MMonb/n)?, HUXKHUIA Npeden MoXeT
KOPPEKTUPOBATLCSA B 3aBUCUMOCTM OT KOPPO3MOHHbIX ABIEHUI B 060PYAOBaHUN 1 TPYOONPOBOAAX CUCTEM TeEM-
nocHa6xeHus. o cornacoBaHuio ¢ CaHUTapHbIMK OpraHamMu cogepXXaHue xenesa B NognuToYHon (CeTEBON)
BOJE MOXET 6bITb gonyLieHo o 0,5 mr/n.

12. MNMpaBuna no n. 13 B Ka4ecTBe KpUTepus NpeaoTBpaLleHns HaknneobpasoBaHUs HOPMUPYIOT Kap6o-
HaTHbI nHAaekc U, — npefenbHoe 3Ha4eHne npovaBefeHns o6Len LWeNoYHOCTM U KaslbLiMeBOW XXeCTKOCTH
BOAbI B (MMOMb/N)?, 60nbLUE KOTOPOro NPoTeKaeT kapboHATHOE HakMneobpas3oBaHNe C MUHTEHCUBHOCTbLIO 60-
nee 0,1 r/(M?-4) — Tabn. 2.7. CM. Takxe npumeyaHue 5.

[na Tennoo6MeHHNKOB (60MIEPOB) B aHANOMMYHbIX YCNOBUAX (pa3Bepka Temnepartypbl BOAbl Mo Tpybam)
HOpPMbI Ka4ecTBa BOAbl PEKOMEHAYETCA NpUHMMAaTL Ans TeMnepatypbl Ha 20°C Bbile TeMnepaTypbl BOAbI Ha
BbIX0O4e 13 TENNOOOMEHHMKA.

13. KayecTBO NOANMTOYHOM BOAbI OTKPLITLIX CUCTEM TEMOCHAGXEHUSA (C HENMOCPEACTBEHHBIM BOLOpPa360-
pOM) OOMKHO YAOBNETBOPATL Takxe TpebosaHnam CaHluH 2.1.4.1074-01. Ons 3akpbITbiX CUCTEM TEMNIOCHA6-
XKEHWs Ka4eCTBO NOAMUTOYHON BOAbI [OMMKHO ObITb TaKMM, 4TOObI 06ecneynTb 3Ha4eHns U He XyXe yKasaHHbIX
3HaYeHUIN s CeTeBON BOAbI.

14. Mpwn cunmukaTHOM 06paboTKe BOObI OIS NOAMUTKM TENSOBLIX CETEN C HENOCPEACTBEHHBIM Pa3bopom ro-
psiYen Bobl COAePXaHWe cumkara B noarnuTo4Hoi Bofe AOMKHO 6bITk He 605iee 50 mr/n B nepecyeTe Ha SiO,.
Mpu cunukaTHOM 06pPabOoTKE MOANMUTOYHOW BOAObI NPEeAenbHaA KOHLEHTpauns KanbLmsa OSDKHA onpenensTbes
C y4ETOM CyMMapHOW KOHLEHTPpaLmMn He TONbKO CynbdaTtos (Ans npegoTtepaiieHus soinageHns CaS0O,), HO 1
KPEeMHNEBOW K1CMOTbI (Ana npegoTspalleHns eoinageHns CaSiO,) npu 3agaHHON Temnepartype Harpesa ceTe-
BOW BOAbI C y4ETOM ee npeBbilieHns Ha 40°C B npucTeHHOM cnoe Tpy6 koTna.

15. HenocpenctBeHHas npucagka B MOAMNUTOYHYIO M CETEBYIO BOOY rmapasuHa M Opyrnx TOKCUYHbIX Be-
LecTB 3anpeLyaeTcs.

16. P[] 24.031.120-91 pacnpocTpaHsieTca Ha cTauMoHapHble NPsiIMOTO4YHbIE BOLOIMPENHbIE KOTMbI NPOU3BO-
ANTENbHOCTLIO 0T 2,33 o 209 MBT ¢ TemnepaTypoi ceTeBon BOAb! Ha BbIXxoAe U3 Kotna He 6onee 200°C, nsro-
TaBnueaemble no FOCT 21563-82.

17. Mo PO 24.031.120-91 cBO6GOAHLIN AMOKCUA yrnepoaa OOMKEH OTCYTCTBOBATb UM HAXOAUTLCS B npepe-
nax, o6ecne4dmsaroLLmnx nogaepxaHue pH He meHee 7,0.

121-140 |25 |19 1,4 1,2
141-150 [ 2,0 |15 12 109
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2.6. O xayecTBe BOAbl
LEHTPAaNIM30BaHHOro
ropsvero BOAAOCHab6>xeHusa no
HopmaTuBam Mununagpasa PP

K kayecTBy BOAObl CUCTEM LIEHTPAIM30BaAHHOIO rO-
psiHyero BogocHabxeHusa «CaHuTapHbIMM NpaBuiamm
YCTPOMCTBA W 3KCnyaTaumm LEHTPanM30BaHHOIo
ropsidero BogocHabxxeHus. CaHlnH 4723-88» MuH3-
apaBa P® npenbaBnaioTcs OOMONHUTENbHbIE TPEOO-
BaHMs.

lopsiyas Boga, noctynaroLLas K noTpebuTento, AoMmxK-
Ha cooTBeTcTBOBaTh TpebosaHuam MOCT 2874-82 (ce-
rogHs — CaHluH 2.1.4.1074-01).

TemnepaTypa ropsi4ern BoAbl B Mectax Bogopas-
60pa, HeE3aBUCUMO OT MPUMEHSEMOWN CUCTEMbI Ten-
nocHabxxeHus, 0omkKHa 6bITb He HUXe 60 1 He Bbille
75°C. Onsa cuctem ropsiyero BOJOCHabGXeHus un3
OLUMHKOBAaHHbIX TPYO MpW 3aKpbITON cUcTemMe Terso-
cHab>XeHus [oMnycKaeTcs MMeTb TemMnepaTypy Bogbl He
HXe 50 1 He BbiLe 60°C. B aTnx ycnoeusix nocne npo-
BELEeHUS PEMOHTHbIX PaboT UMW yCTpaHEHUs aBapuii-
HbIX CUTYaLWin B CUCTEMAX HEOOXOAMMO NOJOEPXKNBATD
TemnepaTypy Ha ypoBHe 75°C B TeveHue 48 4.

Mpn uncnonb3oBaHuM MOA3EMHbIX BOA COAepXa-
HWe OBYXBANEHTHOrO Xenesa y noTpeduTens ropsayen
BOAbl gonyckaeTcs He 6onee 0,5 mr/n.

Mpn NpUMEHEeHUN cUNMKaTHOM 06pPaBOTKM BOAbI
CyMMapHas KOHLEHTpaLuus cunukaTta Hatpus (C yye-
TOM NPUPOOHOro 1 BBEOEHHOIO KONMYecTsa) B obpa-

60TaHHOW BoAe He JoIMKHA 6biTb 605bLue 40 mr/n (no
SiO,).

Mpn 06paboTke BOAbI KOMMIEKCOOBpa3oBaTenem —
LIMHKOBOW COJbI0 OKCUITUNNOEHONOCHOHOBOW KUC-
NOTbI — OCTATO4YHOE KONMYECTBO peareHTa He OOMKHO
6bITb 60nbLLEe 5,0 Mr/n (no Zn O30D).

CeTun OTKPbITbIX CUCTEM TEMIIOCHAGXEHUS N ropsi-
4Yero BoAOCHab6XeHus, gnameTpom 0o 200 MM 1 npo-
TAXKEHHOCTbIO 00 1 KM, a TakxXe CUCTeMbl OTOMJEHNS
N BeHTUNAUMM (060pydoOBaHHbIE KOHBEKTOpamu, Ka-
nopudbepamu, rpemnmMm naHensMm) — o cornaco-
BaHMIO C OpraHamy rocygapCTBEHHOIO CaHUTapPHOro
Hag3opa, paspeluaetcsa He nogeseprartb XJopuposa-
HUIO, a [e3nHMUMpPOBATL NyTEM MPOMbIBKI ropsiven
BOLON, MMEIOLLIEN TeMnepaTypy He Huke 85-90°C.

B cucTemax ropsyero BogocHabXeHus, npucoeam-
HEHHbIM K OTKPbITbIM CUCTEMaM TeMnoCHabXEeHUs,
MO COMNacoBaHUIO C MECTHbIMW OpraHamu caHuTap-
HO-3MMAEMMONOrMYECKON Cny>6bl JOMycKaeTcst OT-
ctynnexHve ot TpebosanHuii TOCT 2874-82 (CanlluH
2.1.4.1074-01) no nokazaTensam LBETHOCTM He b6oree
70 rpagycoB u copepxxaHuto xenesa oo 1 mr/n Ha
CPOK 00 14 OHen B nmepuon Ce30HHbIX OTKIIHYEHUN
3KCnyaTMpyeMbIX CUCTEM TEMNSIOCHAGXeHWs, NPUCo-
€[OWHEHMS HOBbIX, a TakXe MOCe UX pemMoHTa.

TpeboBaHus CaHlMnH 4723-88 He pacnpocTpaHs-
I0TCA Ha MEeCTHble (aBTOHOMHbIE, B TOM 4uClle MOK-
BapTUPHbLIE) CUCTEMbI FOPSYEro BOAOCHAGXEHUA C
OTFHEBbIM, 3NEKTPUYECKUM WU TENIMOTEPMUYECKUM
nogorpeBsomM Bogbl.

2.7. Hopmbl KauyecTBa BO/1bl TEMNMOBbIX C€TEN HEKOTOPbIX

€BponencKuMx cTpaH

Tabnuya 2.8

HopMbl Ka4ecTBa BOLb! TEM/I0BbIX CETEN HEKOTOPbIX EBPOMENCKNX CTPaH (He 6oree)™

THn CUCTEMBI, TENNIOrEHEPATOPOB, Mokasarenu
TeNNoUCNob3YIOLLMX annaparos.

Xecr- - | pH
Cy6bexT pa3paGoTk HopM ecr-  Vpems- | p

KOCTb Has

obuas, 3NEKTPo-

MMOJIb/N1 | NPOBO-
AMMOCTb,
MKCM /cm

110,036 - 4
0,360 -

BogorpeiiHbie KOT/bl
[MpoMeXXyTo4HbIE TENNOOOMEHHUKM
Accoumauum TennocHabXeHus
CEBEPOEBPONENCKINX CTPaH
(Punnangus, Lseuus, Hopserus,
[anua, Vcnangus)

Copepxanue

KNGO POAA, MKF/NI
ammuaka (NH,), mr/n
xenesa (Fe ;). mr/n
HedhTenpoAyKToB, MF/N
ruppasuna, (N,H,) mr/n

meau (Cu), Mkr/n
< | thoceharos (PO,*), Mr/n

N> | macen, Mr/n

9,5-10,0 20 3|10 01 |20 1 - - -
9,5-10,0 |20 10 01 |20 1 - = -
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Tabnuua 2.8
[MpofomkeHne

CeTeBas BOAA C HU3KOIA g u g

MUHepanuaawmei 110,040 10-30 9,0-10,0 | 100 |- - - - 5 0,3-3,0 |-
0,040 30-100 |9,0-10,5 |50 - - - - 10 0,3-3,0 | 10

CeTeBas BOJa C BbICOKOW B

MUHepanuaawmei 0,040 100-1500 | 9,0-10,5 | 20 - - - - 15 0,3-3,0 |-

KomuTeT Mo LieHTPan30BaHHOMY
TennocHabxeHno OPI

MoanuToyHas Boaa ymsar4eHHas Kak B 9

0,036 1CX. BOAe | — 20 - - - - - - -
[MopnutoyHas Bopga 9
JeMUHepann3oBaHHas 0,00 10 = 20 - - - - - - -
CeTeBas BOAA yMArYeHHas Kak B

0,180 ucx. soge | 9,5-10,0 | 0,0 - - - 0,0 - - -
CeTeBas BOAA AeMUHEPANN30BaHHas 0,00 25 9,5-10,0 | 0,0 - - - 0,0 - - -

EBponerickas Accoumaums
npon3soanTenei Tpy6 Ansg cuctem
LLEHTPANN30BaHHOI0 TEMIOCHABXKEHNS

* Lnt. no: «Tenno3aHepretuka», 2001, Ne 8, c. 72-77 1
«JHeprocbepexkeHne n BogonoarotoBka», 1997, Ne 3, ¢c. 78-82.

lMpumeyvanns k Tabn. 2.8

1. MOYTN BCe CUCTEMBI TEMNOCHABXEHNS — 3aKpbITble. W 60nbLIas 4acTb CUCTEM — TPEXKOHTYpHas: B nep-
BOM — BOfa, Harpetas B UCTOYHWUKE TEMNOCHaGXeHUs (BogorpenHbin koten Ha T3Ll), Bo BTopoM — BoAda B
NPOMEXYTOYHOM TEMO0OMEHHMKE (MHOrda B 9TOT KOHTYP BKIOYEHbI CAMOCTOATENbHbIE KOTEMbHbIE C BOJO-
rPEeNHbIMN KOTNamMK), B TPETbEM — BOLA CUCTEMbI OTOMJIEHNS M BOJA CUCTEMbI FOpAYero BOAOCHaGXeHUs, No-
pasaemas notpebutensam. [ns cuctem ¢ Tennoson Harpy3kon o 10 MBT HopMuUpytoTCs TONbKO 3Ha4veHus pH n
06LLEN XECTKOCTU, OPYrMe nokKasaTeny pekoMmeHayeTcs nogaepXXnearb Ha MUHUMabHO BO3MOXHOM YPOBHE.

2. Cogep>xaHne B3BELLEHHbIX BELLLECTB B NMOAMMTOYHON N CETEBOW BOAE HE HOPMUPYETCH, HO PEKOMEHOYET-
Csl NogdepXmnBaTb ero Ha MUHUMAaIbHO BO3MOXXHOM YPOBHE.

3. NOK kucnopopa B Ncnangum — 10 mMKr/n.

4. YoenbHas 31eKTponpoBOAMMOCTb BOAbl HE HOPMUPYETCS, HO A1 PaboTbl MHOYKUMOHHbLIX PacXxofoMepoB
JO/MKHa 6bITb He MeHee 25 MKCm/cMm.

5. 1N ABYXKOHTYPHbIX CUCTEM TEMSIOCHAGXEHMS TPeOOBaHUS, NPeabABASEMbIE K KaHECTBY NUTLEBOWM BOAbI
(BOAA cucTeMbl ropsivero BofocHabxeHus): s3HaqeHne pH < 9,5; conepxaxue gocdaros (PO-2) <7 mr/n.

6. Mpy NnpUMeHeHNN MHIMBUTOPOB KOPPO3UN CodepXXaHe KMCNnopoda B Boge nonyckaercsa go 100 mkr/n.

7. Mpwn ncnonb3oBaHNKN TEMTO06MEHHMKOB C MOBEPXHOCTSIMM Harpesa, 060rpeBaemMbiMm ra3omM (Hanpumep,
XapoTpy6Hbie koThbl), MOK dochaToB fomkeH ObiTb YMEHbLLEH B [iBa pasa.

8. MpuMeHeHne rngpasvHa OonycKaeTcs TONbKO B MEPBOM KOHTYPE TPEXKOHTYPHOM CUCTEMBI.

9. [ina pemMnHepann3oBaHHOW NOAMNUTOYHOM BOAbI HOPMUPYETCS CodepXXaHne CBOOGOLHOMO AMoKcHaa yrne-
pofa — He 6onee 10 mr/n.

10. MNepBas cTpoka nokasaTenen — s Bogbl ¢ MuHepanuaaumern 10 — 30 mr/n, BTopas — 4 Bogbl C MUHe-
panuzaumei 30 — 100 mr/n.

BOOONMOANOTOBKA
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B 1999 rogy [aTtckas Accoumaumsi LiEeHTpanu3o- TemnepaTtypHbI Anana3oH Harpesa BOfbl B CUC-

BaHHoro TennocHatxeHus (Danske Fiemvarmevgrkes  Temax 35 — 180°C.
Forening) npegcraesuna HoBble peKoMeHAaumm no Ka- B cuctemax TennocHa6XxeHus Hedornyctumo uc-
YecTBYy MOAMNUTOYHOW N CETEBOW BOAbI CUCTEM TEMO-  MOfIb30BaHME artoMWHUA, TaK KakK OH MopBepraetcsd
cHabxeHus OaHun (Tabn. 2.9, 2.10). Koppo3un rnpu 3HaveHnn pH 6oree 8,7.
Ta6bnuua 2.9
PekomeHaaLuy onsg nognuTo4HON BOAbI

MNopnuTo4Has Boaa YmsryeHHas Bopa 06ecconenHas Boaa

BHeLuxuit Bupg Yucras, 6ecLpeTHas Yuctas, 6ecLBeTHas

3anax Her Het

3Ha4eHune pH* 9,8+0,2 98+0,2

VienbHas anekTponpoBOAMMOCTb, MKCM/CM | Kak B CX0[HOI BoAe 10,0

Yactuupl, mr/n <50 <1,0

JKecTkoCTb 06Las 0CTaTO4HAS, MKMOJIb/N 35,7 3,57

Copep>xaHue Kucnopoaa, Mr/n <0,1 <0,1

Conepxanue yrnekucnotsl (GO,) <10,0 <10,0

CopepxxaHue mMacen 1 X1pos He gonyckaetcs He ponyckaetcs

Conepxanue cynbchatos (SO, ), mr/n - <0,1

Copepxanue xnopugos (Cl), mr/n <300,0 <0,1

Copepxanue xenesa (Fe), mr/n < 0,05 < 0,005

Copepxanue meam (Cu), mr/n < 0,05 < 0,01

baktepmonornyeckuii nUMmT Hopm Het Hopm Het

* He pekoMeHayeTCs yCTaHaBNNBaTh 3Ha4eHne pH aMMuakoMm, Tak Kak Koppo3us Meam 1 MeAHbIX CMIaBOB MOXET 3HAYUTENbHO BO3pacTaTh
npw 3Ha4eHnax pH 6onbLue 9,0.

Ta6bnuua 2.10
PekomeHngaumu ons ceTeBoii BOAbI

CeteBasi Boja YmsaryexHas Boaa 06ecconeHHas Bofa
BHeLwHniA Bug, Yucras Hucras
3anax Het Het
Yactuubl, mr/n <10,0 <1,0
3Ha4eHue pH 9,8+0,2 9,8+0,2
YaenbHas anekTponpoBoanMocTb, MKCm/cm | < 1500,0 <250
JKecTkoCTb 06LL1as, MKMONb/ <178,5 < 35,7
CoaepxxaHue kucnopoaa, mr/n <0,02 < 0,02
Copepxxadue macen 1 Xupos, Mr/n <1,0 <1,0
Copepxanue cynbatos (SO,%), mr/n - <1,0
Copepxanue xnopugos (CF)*,mr/n <300,0 <3,0
Copepxanue xenesa (Fe), mr/n <0,1 < 0,05
Copepxanue mean (Cu), mr/n <0,02 < 0,01
Copepxanue ammuaka (NH,), mr/n <10,0 <50
baktepuonorn4eckuin nUMmT** Hopm Het Hopm Het

* B HacTosILLEe BpeMS B CUCTEMAX LIEHTPANN30BaHHOM0 TEMNNOCHAOXEHNS 4acTO UCMONb3YeTCA HepXKaBetoLLas cTab, HO He06X0ANMO
NoJYePKHYTb, YTO COLEPXKaHME XNI0puaoB 6onee 7 Mr/n Npu noBbiweHHON Temnepatype (94 unu 108 °C) 6yneT COOTBETCTBEHHO BbI3blBaTh
KOPPO3Wi0 TaKOM CTanu.

** ECnun BoJA MMeeT 3anax CTOYHbIX BOJ, MOXHO NPeLnonoXnTb, 4T0 B oubTpax HaxoanuTes Lwnam. Ecnim 3ameyeH HeoObI4HbIA pocT
noTpe6bneHns peareHToB, TO He UCKIKYEHO 6AKTEPUONOrnyeckoe 3apaXKeHne CUCTEMbI.

Ta6n. 2.9, 2.10 umt. no: «3HeprocOepexxeHne n BogONoAroToska», 2004, Ne 3, ¢. 37-40.
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2.8. Tpe6oBaHUA K Ka4ecTBYy
nUTaTenbHOM BoAbl NApPOBbIX
3NEeKTPUHECKMX KOTJIOB C
abCoNIOTHbLIM AABJIEHUEM

Ao 0,17 MlNa no npasunam
NNocroprexHaasopa Poccum

YacTtb nepsas

2.9. TpeboBaHUA K Ka4ecTBYy
noaAnNMUTOYHOM U CEeTeBOM
BOAbl BOAOrpemHbIX
SNEeKTPUYEeCKMX KOTINOB C
TeMnepartypom Harpesa BoAbl
Ao 115 n 150°C no NMpasunam
FNocroprexHaasopa Poccum

Ta6bnuuya 2.1

Tpe60BaHMs K Ka4eCTBY NMUTATENbHO BOAbI NaPOBbIX
3N1EKTPUYECKMX KOT/I0B C aBCONMOTHBIM [aBNEHNEM

0o 0,17 MMa (o 0,07 MMa (0,7 krc/cm?) n36.) n 6onee —
no «[pasunam ycTporcTea n 6630MacHOm aKcnyarawuum
3N1EKTPUYECKNX KOTIIOB U 3N1EKTPOKOTESbHbIX.M1B-575-03»
[ocropTexHagsopa Poccun

lMokasatenb 3HayeHune

[Mp03pa4yHOCTb NO LWPKUATY, CM, He MeHee | 20

B npegenax,
YKa3aHHbIX B nacrnopre
3NEKTPUYECKOro KOTNIa

YnenbHoe anekTpoconpoTuBneHne, Om-m

JKecTkocTb 061as, MMosb/N, He 6onee™ | 0,1

Conep)xaHue pacTBOPeHHOro Kucnopoga, | 0,1
MI/KT, He 60siee

CopepxxaHue HedhTenpoaykToB, Mr/n, He | 5,0
6oree

* [pn 060CHOBAHMM [0MYCKAETCA YBENNYEHHOE 3HA4YeHIe 06LLen
)KECTKOCTM NUTATENbHOM BOAbI MPU YCNO0BUN COBNIOAEHUS Nepuoaa
MEX[y YACTKaMU KOT/1a 0T HAKUMK (KaK Npasuiio, NnpoBoAATCS Npu
MIAHOBbIX 0CMOTPAX KOT/a), a TaKXXe HOPMATUBHbIX TPE6OBaHNI K
Ka4eCTBY napa univ nosly4aemoro 13 Hero KoHgeHcara.

lMpumeyvanne: cm. npumevaHve 4 k Tabn. 2.12.

MpnbnNnanTenbHO 3HaYeHWe YOenbHOro SMeKTpo-
COMPOTUBIIEHNS] BOAbI MOXHO OMNPeAenvTb Mo 3MMnu-
pudeckor goopmyne C.INM. Kopcaka:

P,,=794000/S (2.1)
nnm
p,,=11200/ (0,5 3), (2.2)

rae p,, — YAeNbHOe 9NeKTPOCOMPOTUBIIEHE BOAbI
npu 20°C, OM-cM; 3 — cymMapHas Macca 9KBMBaJIEHTOB
CEMM YKa3aHHbIX HUXKE OCHOBHbLIX MOHOB, MMOSIL/IT; S —
cyMMapHast Macca Copep>XaHusi B BOJE CEMM OCHOBHbIX
vnoHos: Ca**, Mg*, Nar, K*, CI, SO,#, HCO,, mr/n.

Mpun 9=0,5—-100 Mmonb/n onpegeneHune no Popmy-
ne (2.2) 6onee To4HOE, Yem Mo chopmyne (2.1).

Ta6bnuuya 2.12

Tpe60BaHMsA K Ka4eCTBY NOANUTOYHON W CETEBOI BOAbI
BOLOrPENHbIX 3NIEKTPUYECKNUX KOTIIOB C TEMMEPATypon
Harpesa BoAbl 10 115 1 150°C no «[paBunam ycTponcTaa

1 6e30MacHON JKcnnyataLmnm aNeKTPUHECKUX KOTIO0B 1
3NeKTpoKoTenbHbIX. [16-575-03» locropTexHagsopa Poccum

Moka3zarenb 3HayeHune

[Tpo3payHocTb Mo WpudrTy,
CM, HEe MEHee, Ans CUcTem

TENNOCHA6XeHS:
OTKPbITbIX 40
3aKPbITbIX 30
VenbHoe 3neKTpoConpOoTMBIIEHNE, B npenenax, ykasaHHbIX B
Om:m nacrnopTe 3/1eKTPUYECKOro
KoTna 2
2KecTKoCTb 06LLas, MMOMb/N, 3,0
He 6oree
Copep>«aHne pacTBOPeHHOro
Kncnopoga, Mr/kr, He 6osee, npu
Temneparype CeTeBoii BOAbl:
115°C 0,05
150°C 0,03

CopepxaHue cBo60HOrO amokeuga | He gonyckaetcs

yrnepoaa, mr/kr

CopepxaHue He(pTenpoayKToB,
Mr/n, He 6onee, ANs CUCTEM
TEMI0CHAGXKEHNS:
OTKPbITbIX 0,3
3aKPbITbIX 1,0
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lNpyumeyvaHus K Tabn. 2.12

1. HopMbl kayecTBa nNognuTOYHOM U CETEBOW BOAbl BOAOrPENHbIX KOTNOB PacnpoCTPaHsATCa Ha KOTbl,
paboTaloLime no OTONUTENBHO-BEHTUMALNOHHOMY WU KaKOMY-M60 OpyroMy rmékomy rpadumky otnycka Ten-
noTel. B cnyvae ycTaHOBKM BOOOrPENHbIX KOTIOB Ha MPOM3BOACTBAX C XXECTKMM rpaddMKomM OTnycKa TennoThl,
OCOBGEHHO MpY NOCTOSHHOM paboTe KOTMIOB Ha MnpefesbHbIX napameTpax, kadecTBo NognuMTO4HOM N CETEBOW
BOAbl MPUHUMAETCH MO MPOEKTY KoTna (KOTENbHOWM), ecnn NMPOEKTHOM opraHu3aumern He 6yayT 060CHOBaHbI
Apyrve nokasaTenu npv yCcnoBun cobniogeHns TpeboBaHuii No o6ecneveHnio HageXXHoro BOOHO-XMMNYECKOro

pexunma Kotna.

2. HenocpepncTBeHHas npucagka B NOANUTOYHYO M CETEBYHO BOAY rumapasuHa v ApYyrux TOKCMYECKUX Be-

LLIeCTB 3anpeLLlaeTcs.

3. Npuv nopgade BOAbI B CUCTEMY FrOpAYEro BOAOCHAGXEHMS KQ4eCTBO NOLMUTOYHOM BOAb! OOSMKHO YAOBMNET-

BOpATb TpeboBaHuam CanluH 2.1.4.1074-01.

4. [lonyckaeTca BBeAeHne peareHToB: cynbuta Hatpus (Na,SO,), TpuHatpuindocdara (Na,PO,), 6ukap6o-
HaTa HaTpus (NaHCO,), kap6oHaTta Hatpus (Na,CO,) — ans BOAOrPenHbIX KOT/IOB C 9NEKTPOHaNpPsiXeHem Lo
1000 B, paboTatoLmx N0 3aMKHYTOM CXeMe TennocHabxeHus (6e3 Bogopasbopa) 1 A5 napoBbIX KOTMOB Npu

NX 3anycke.

2.10. Hopmbl KayecTBa
nUTaTenbHOMU U NOANUTOYHOMN
BOAbl NApPOBbIX KOTNOB
HU3KOro flaBfIeHUA nNapa v
BOAOrPEMHbIX KOTJIOB C HU3KOM
TeMneparypom Harpesa BoAbl
no NMpasunam 6. MuMHcTpoa PP

OTK HOpMbI MpuHMMatroTcsa no «lpaBunam yc-
TponcTBa M 6e30MacHOM 3kchyaTaumm napoBbIX
KOTNOB C gaBrfieHnem napa He 6onee 0,17 Mla (go
0,07 MMMa (0,7 krc/cm?) n36.), BOOOTPENHbLIX KOTNOB
N BOJOMNOAOrpeBaTenien ¢ TemnepaTypor Harpesa
BoAbl He Bbiwe 115°C» 6. MuHcTpos PO.

1. OkcnnyaTaumst KOTnoB 6e3 OOKOTIOBOM WNK
BHYTPUKOTNIOBON 06paboTKM BOLbI 3arnpeLleHa;

2. KavyecTBO nuTatenbHOM U NOANUTOYHOW BOMbI
OOMKHO YOOBMETBOPATE HOPMaM, perfiaMeHTUpoBaH-
HbIM «[lpaBunamm TeXHWYECKOW 3KcrilyaTaumm oTo-
MUTENbHBLIX KOTeNbHbIX» 6. MuHcTposa P®:

¢ Ka4yeCTBO MuTaTesNibHOM BOAbl MapOBbIX CTaslb-
HbIX KOTJIOB C €CTECTBEHHON LMpKYyNaunen naponpo-
n3soamTenbHocTbio fo 0,7 T/4 AOMKHO yOooBNETBO-
pPATb HOpMaM:

XKECTKOCTb obLias — He 6onee 0,2 MMONb/I;

COofep>XaHne pacTBOPEHHOro Kucnopoga — He 60-

nee 0,1 mr/n;

COofep>XaHne B3BELLUEHHbIX BELLECTB — He JomnycKa-

eTcs;

BOOOPOAHbIN NokasaTenb (pH) — He meHee 7,0;

CBOOOAHbIV gnokena yrnepoga — He 6onee 10 mr/n;

¢ KaQ4eCTBO NOAMUTOYHOM BOAbI BOLOMPENHbIX KOT-
NOB 1 NApOBbIX KOT/IOB C NapOnpon3BoanNTENbHOCTbLIO
6onee 0,7 T/4 JOMKHO YAOBNETBOPATL HOPMaM:

XECTKOCTb kapboHaTHas — He 6onee 0,2 MMOonb/;

cofep>xaHne pacTBOPEHHOro Kucnopoga — He 60-

nee 0,05 mr/n;

COofep>XXaHne B3BELLEHHbIX BELLECTB — He 6oree

5 mr/n;

BOOOPOAHbIN NokasaTenb (pH) — He meHee 7,0;

CBOOOAHbIV OMOKCHA yriepoaa — He JOMyCKaeTcs.

3. [ns BOQOrpenHbIX YyryHHbIX CEKLMOHHbIX KOT-
OB M 3aKPbITbIX CUCTEM TEMSIOCHAGXEHMS XKECTKOCTb
kapboHaTHasa MOAMUTOYHOW BOAbl HE OO0SMKHA OblTb
6onbLie 0,7 MMOMb/A.

4. KayecTBO NOANUTOYHOWN BOObI OTKPbLITLIX CUCTEM
TENNocHab>XXeHnst OMKHO COOTBETCTBOBATL TpeboBa-
Huam FOCT 2874-82 (CaHluH 2.1.4.1074-01).

5. MepnoamMyHOCTb YMCTKM NapoBbIX M BOAOrpen-
HbIX KOTNOB OOSMKHA ObITb TAKOW, YTOObI TOMLLMHA OT-
NOXEHUN Ha Hanbornee TennoHanpPsHXKeHHbIX y4acTKax
NMOBEPXHOCTEN HarpeBa KoTna K MOMEHTY ero ocra-
HOBKM Ha YNCTKY He npeBbiwana 0,5 mm.

2.11. 06 opranvsauumm
HOPMMPOBaHUA KavyecTBa BOAbl
M NPOTUBOPEUYUAX B HOpMAX

[lo HepaBHero BpemMeHn HOPMUPOBAHUEM Ka4decTBa
NUTLEBON BOAbI W, CrieqoBaTerbHO, Ka4ecTBa BOfAbl CUC-
TEM ropsiHero BOAOCHAOXEHMS 3aHMMaNCh ABa BELOMC-
TBa — lNocctaHaapt n MuHsgpas. U oo cux nop cyluect-
BYIOT HOpMmaTuBHble JokymeHTbl: FTOCT 2874-82 «Bopa
nuTbeBast. MMrmeHnyeckne TpeboBaHNs N KOHTPOSb 3a
Ka4ecTBOM» (OeNcTByeT Ha TeppuTopumn ctpaH CHI,
kpome Poccun), TOCT 2761-84 «UCTOYHMKN LEHT-
pann3oBaHHOrO XO35MCTBEHHO-MNTLEBOIO BOLOCHA0-
XeHus. MrneHnyeckme, TexHn4eckme TpeboBaHUs U
npasuna Bbl6opa» n CanlvH 2.1.4.1074-01 «[nTb-
eBas Boga. [mrneHnveckne TpeboBaHUSA K KadecTBy
BOAbl LIEHTPANM30BaHHbIX CUCTEM MUTLEBOrO BOAO-
CHabXxeHns. KOHTpOorb KavyecTBa».
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3akoH P® Ne 52-03 ot 30.03.99 «O caHuTapHo-
ANNOEMMNONOrMYECKOM  61arononyynm HacefneHus»
yCTaHOBWUI: pa3paboTka HOPM KayecTBa BOAbl — Mpe-
poraTMBa caHUTapHbIX OPraHoB.

HopMbl KayecTBa BOAbI AN NUTaHWS 3HEpreTuyec-
KMX CUCTEM U 060PY[OOBaHMSA B COCTaBe 3TUX CUCTEM
Takxe paspabaTbiBanucb 1 yteepxganucs B CCCP n
P® pasHbiMn BegomMcTBamMu, 3aHMMaBLUMMUCS NPON3-
BOACTBOM TEMNIOreHepaTopoB, SKcnayataunen Tensno-
BbIX CUCTEM UM UX KOHTPONeM. M moTomMy 0 CuxX nop
ANna OOHOro M TOro Xe 0O6bekTa HOPMUPOBAHUA Cy-
LLIeCTBYET HECKOJIbKO HOPMATUBHbIX LOKYMEHTOB (CM.
Tab6n. 2.4). [Ans cpaBHeHus B Tabn. 2.5 npepctaBneHsbl
HEKOTOpble 3apy6exHble HOpMaTUBbI.

HopMbI onst 0QHOMo M TOrO XXe nokasarterns KayecT-
Ba BOAbl B pa3HbIX HOPMATUBHbIX LOKYMEHTax oTnun4ya-
I0TCA Opyr OT Apyra, nogyac — CyLlecTBeHHO. Kpome
TOro, NpOTUBOPEYaT He TOMbKO pasHbie HOPMAaTUBbI,
HO 1 B Mpefenax 0gHoro JOKYMeHTa ecTb NpOTMBOpE-
4Ynst U HEBEpPHble cyxaeHus. Tak, Hanpumep, B MNMpasu-
nax (cMm. n. 24 Ta6n. 2.4) HOPMUPYHOTCS OAHOBPEMEH-
HO: cofepxxaHue cBO6OAHOro Auokcuaa yrrepoaa B
BOJE — OTCyTCTBME, nokasatens pH=8,3-9,0 (9,5). To
€CTb HOPMAaTMBHbIA OOKYMEHT MH(OPMALMOHHO U3-
ObITOYEH: HOPMbI TaBTONOMMYHbI, M6O U3BECTHO, YTO
npu pH > 8,35 cBo60OHbIN OMOKCUA yriepona B BoAe
OTCYTCTBYET.

YacTtb nepsas

ConocTaBneHne HOpM Ka4ecTBa BoAbl pa3HbIX HOp-
MaTMBHbIX JOKYMEHTOB 3aTPyAHEHO pa3HbIMK 0603Ha-
YEHUAMM (HAMMEHOBAHMSAMM) OOHUX N TEX XKE BELLIECTB.
Ocobble TPyaHOCTM — MPKU ONMO3HaBaHUN OPraHNYeCcKnX
BELLECTB, MOYTV BE3LEe YyNOTPeONATCA TPUBMATIbHbIE,
TpaguUMOHHbIE UK faXe TOproBble Ha3BaHus. ObLue-
NMpU3HaHHbIE CBOAbl HOMEHKNATYPbl XUMUYECKUX Be-
wects — npasuna MIOMAK (IUPAC — MexpayHapoaHbIi
COO3 TEOPETUYHECKOM U MPUKNAZHOM Xnumun) n pede-
paTtusHoro xypHana CLUA «Chemical Abstracts» (CA).

2.12. HopmaTmuBbl KauyecTBa
BOAbl NAapOBbIX U BOAOrPEeMHbIX
KOTJIOB MMMOPTHOro
NnPou3BO/CTBA NO TPe6oBaHUAM
3aBOOB-U3roToBUTENEMN

B HacTosLLIee BpeMs BBOAMTCA B CTPOM MHOIO Napo-
BbIX Y BOAOrPENHbIX KOTIOB MMMNOPTHOrO NPOU3BO/C-
TBa, ANA onpeeneHns BOAHO-XMMNYECKOro pexmnma
KOTOPbIX 06A3aTefNIbHO HY>XXHO y41TbIBaTb TPeboBaHMA
K Ka4ecTBy BOAbl 3aBOAA-U3rOTOBUTENSA U HOPMATUB-
Hble TpeboBaHus, fencTByoLMe Ha TeppuTopun PO.
Mpu pa3HoyTeHUU nokasaTtenen BblbupatoTcsa 6ornee
XecTkme TpebosaHus. Cm. MNMpunoxerHue 8.
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YacTtb nepsas

3. AHanmm3bl
KavecTBa BOAbI

3.1. KoHTpOnb KayecTBa BoAbl.
MepevyeHb HOPMATUBHbIX

AOKYMEeHTOB

Tabnuua 3.1
lpogonxeHune

Lnchp AokymenTa

HanmeHoBanue

Cy6beKT yTBEPXKAEHUA JOKYMEHTA,
rop YTBEpXAEHUs, BPEMA Hayana

AencTBUA HOpMATHBA
3

1.TOCT 8.315-97*
(BmecTo I0OCTa 8.315-91)

[CW. CTaHAapTHble 06pasLibl COCTaBa 11 CBONCTB BELLECTB U
matepuanoB. OCHOBHbIE MOMOXEHNS

loccTangapt Poceun. 1997r.
€ 01.07.1998 .

2.T0OCT 8.010-90%;
FOCT P 8.563-96*

[CW. MeToaukn BbINOAHEHNS U3MEPEHUIA

locctangapt Poccun. 1996, 2001
r. FOCT 8.010-90* ytpatun cuny
B PO

3. P[150-674-78

MeTponoruyeckoe 06ecneyeHne Konm4eCcTBEHHOr0 XMMNYECKOro
aHanun3a. OCHOBHble NONOXeHNs. MeToanyeckme ykasaHus

4.TOCT 17.1.3.07-82

OxpaHa npupoabl. fuapocdepa. Mpasuna KOHTPONs KaiecTsa
BO/bl BOJOEMOB 11 BOJOTOKOB

locctangapt CCCP. 1982 r.
€ 01.01.1983 r. [leiicTBYET TONbKO
Ha Tepputopun P®

5. TOCT 27384-2002
(BMecTo [OCTa 27384-87)

Boza. Hopmbl NorpeLLtHoCT U3MEepeHIi nokasaresiein cocTasa u
CBOMCTB

[occtanpapt Poccun. 2002 r.
G 01.01.2004 .

6. P 204.2.19-97

BHYTp1nabopatopHbIn 1 BHELUHWIA KOHTPOSIb TOYHOCTH
pesynbTaToB M3MEepPeHMIn NoKasaresieil CocTaBa KOMMYHaITbHbIX
BoA. MeToauyeckoe nocobue

7. M 2335-95 ['CW. KoHTponb Ka4ecTBa pe3ynsraToB KOJIMYECTBEHHOO
XUMUWYECKOro aHanu3a. Pekomengauus
8. MP 8.1.04-6 BHYTp1naboparopHbIf KOHTPOMb Ka4eCTBa Pe3yrnbTaToB aHanm3a

Pa3HbIX TUNOB BOJ, PAaCTBOPOB, MPOAYKTOB U OTXOJ0B MX
06pa6oTkn. Metoamnyeckme peKkoMeHgaumum

9.TOCT P 8.589-2001
(Bmecto FOCT 17.0.0.02-79)

OxpaHa npupogbl. MeTponoruyeckoe 06ecneveHne KOHTPons
3arpsA3HEHHOCTM aTMOCHEpbI, MOBEPXHOCTHBIX BOJ 1 MOYBbI.
OCHOBHbIE NOM0XKEHUS

locctaHpapt Poccun. 2001 r.
C 01.07.2002 .

10. TOCT P 51232-98

Bopaa nutbeBas. 06Lime TpeboBaHMs K OpraHu3aLun u MeTofam
KOHTPONS Ka4ecTBa

locctaHpapt Poccun. 1998 r.
C 01.07.1999 .

11. TOCT 24902-81*
(BMecTo FOCTa 1030-81)

Bopa x034MCTBEHHO-NMUTLEBOIO HadHa4yeHus. O6LLme TpeboBaHNSs K
MoNeBbIM MeToaM aHannaa

locctaHpapt CCCP. 1981, 1988 rr.
€ 01.01.1983 r.

12.TOCT P 51000.4-96

06Lme TpebOBaAHNSA K aKKpeaUTaLMnN UCMbITATENbHbIX
nabopartopuii

locctaHpapt Poccun. 1996 r.

13. PCT PC®CP 728-85

060pynoBaHne 6a30BbIX 1a6OPATOPWUIA A1 aHANU3a MUTHEBbIX U
rOPOACKUX CTOYHbIX BOA. O6Lme TpeboBaHus

locctaHpapt CCCP. 1985 T.

14.TOCT P 51592-2000

Boga. 06wyme TpeboBaHus K 0T60PY Npob

locctangapt Poccuu. 2000 r.
C 01.07.2001 r.

15.T0CT 17.1.5.04-81*

OxpaHa npupogbl. fmapocdepa. Mpnubops! 1 yCcTPORCcTBa ANs
0T60pa, NEPBUYHON 06PABOTKM 1 XpPaHEHUs NPO6 NPUPOLHbIX BOA.
06LLme TeXHUYECKMe YCNoBus

locctangapt CCCP. 1981 r.
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16. TOCT P 51593-2000
(Bmecto 0OCTa 24481-80)

Boaa nutbeBas. 0T60p npo6

loccTangapt Poccuu. 2000 r.
C 01.07.2001 r.

17.TOCT 4979-49***
FOCT P 51592-2000

Boza x035MCTBEHHO-NUTLEBOIO 11 NPOMBILLIIEHHOr0
BOJOCHa0XeHus. MeTofbl XMuyeckoro aHanusa. 0téop,
XPaHeHMe 1 TPaHCMOPTMPOBaHKe Npo6

locctrangapt CCCP. 1949, 1956,
1980 rr. TOCT 4979-49***
yTpatun cuny Ha tepputopun PO.
[occTanpapt Poccun

18. TOCT 23268.0-91
(Bmecto FOCT 23268.0-78)

Bofbl MUHepasbHble MUTbEBbIE JIe4e6HbIe, 11e4e6HO-CTONOBbIE U
NPUPOLHbIE CTOMO0BbIE. [TpaBuna npuemkn 1 MeToasl 0T60pa npo6

loccrangapt CCCP. 1990 .

19.TOCT 17.1.5.05-85

OxpaHa npupogpl. 06Lime TpeboBaHMs K 0T60pPY Npo6
MOBEPXHOCTHBIX 1 MOPCKMX BOA, NbJa M aTMOCHEPHbIX 0CaK0B

loccrangapt CCCP. 1985 .
C 01.07.1986 r.

20.T0CT 17.1.5.01-80*

OxpaHa npuponbl. mapocdepa. 06Lie TpeboBaHMs K 0TOOPY
npo6 AOHHbIX OTIOXKEHU BOAHbLIX 00LEKTOB ANS aHann3a Ha
3arpsA3HeHHOCTb

loccrangapt CCCP. 1980 .

21. 0CT 34.70-953.1-88

BO}J,bI NPONU3BOACTBEHHbIE TEMOBbIX SJ'IeKTDOCTaHLlI/IVI.
MeTopn ot6opa npo6

MunaHepro CCCP. 1988 r.

22. MY Ne 2285-81

MeToamM4ecKine yKasaHus no caHUTapHO-MUKPOGUONOrieckomy
KOHTPOJTIO MOBEPXHOCTHBIX BOJ

Mwnnanpas CCCP. 1981 r.

23. MYK 4.2.1018-2001
(BmecTo MVYK 4.2.671-97)

CaHWUTapHO-MUKPOOKONOrNYECKIA aHANN3 MUTLEBOI BObI.
MeToamnyeckune ykazaHus

Mun3zgpas Poccuu. 2001 .

24. MYK 4.1.1090-2002

Onpegenexue inofa B BOJe.
MeToanyeckue ykasaHus

Munagpas Poccuu. 2002 1.

25. MY 4.1.1091-2002

Onpegenenue MXOC-T (TpuataHoNaMMOHMEBbIE COMU CYNbGOKM
CNOTTPMXNIOPOEH30MA 1 NEHTaxNopuaaNcEHUNa B BOAE METOLOM
BIXKX

Mwun3gpas Poccuu. 2002 r.

26. MYK 4.2.964-2000
(BmecTo MYK 4.2.668-97)

CaHuTapHo-nNapasnTonoruyeckoe NccneaoBaHne Boapl
X03MCTBEHHOrO 1 MUTHEBOTO UCMOJb30BAHMS.
MeTognyeckne ykasaHus

Mun3zgpas Poccuu. 2000 r.

27. MY 2.1.4.1057-2001

OpraHusauns BHyTPEHHEr0 KOHTPONS Ka4eCcTBa CaHUTapHO-
MUKPOOMOOr4eCcKIX UCCNEef0BaHUNA

Mwunagpas Poccum 2001 r.

28.T0OCT 18963-73* (BmecTo
r0CTos 5215-50 n 5216-50)

Bopa nutbeBas. MeTofibl CaHUTapHO-6aKTEPUONOTMYECKOr0
aHanmnsa

locctangapt CCCP. 1973, 1982,
1985 rr. C 01.01.1974 1.

29.TOCT 24849-81

Bopa nutbeBas. Monesble METOLbI CAHUTAPHO-
MUKPOOMOOrYECKOro aHanusa

locctangapt CCCP. 1981 r.
€ 01.07.1982 .

30. MY 2.1.4.1057-2001

OpraHusauns BHyTPEHHEr0 KOHTPONS Ka4eCTBa CaHUTapHO-
MUKPOOMONOrYeCKIX UCCEA0BAHNIA BObI.
MeTognyeckne ykasaHns

Munagpas Poccuu. 2001 .

31. MYK 4.2.796-99

MeToabl CaHUTapHO-NApPa3nTONOTrMYECKNX NCCeA0BaHUIA BOAI.
MeTogunyeckune ykasaHus

MwuHsgpas Poccun. 1999 r.

32.T0CT 17.1.3.08-82

OxpaHa npupogbl. fnapocdepa.
lpaBmna KOHTPONA Ka4ecTBa MOPCKUX BOZ,

loccrangapt CCCP. 1982 r.
C 01.01.1983 r.

33. 0CT 11.091.630.5-81

OxpaHa npupogsl.
MeToabl aHanu3a XMMnU4eckux maTepuanos peareHTHoro
X0351CTBA OQYUCTHbIX COOPYXKEHUI

34.TH 2.6.1.758-99
(Bmecto H 2.6.1.054-96)

HopMmbl paguaumnoHHon 6esonacHoctu (HPB-99)

MwuH3gpas Poccuu. 1999 r.

35. TOCT 6055-86
(BmecTo MOCT 6055-51)

Bopa. EqnHuLa xecTkocTu

loccranaapt GCCP. 1986 .

C 01.05.2005 r. ytpatun cuty Ha
Tepputopun PO. C 01.01.2005 .
neiictyet FOCT P 52029-2003.
V18. B 2003 T.

BOOONMOANOTOBKA

Bubnuoteka «Aksa-Tepm»

YacTtb nepsas




YacTtb nepsas

Tabnuua 3.1
lpogonxeHue

36.TOCT 3351-74*
(Bmecto OCT 3351-46)

Bopa nutbeBas. Metofpl onpefeneHns Bkyca (NprUBkyca), 3anaxa,
LYBETHOCTI N MYTHOCTH

locctangapt CCCP. 1974, 1985 .
€ 01.07.1975.

37.TOCT 4011-72*
(BMecTo 4011-48)

Bopa nutbesas. Metofbl onpefeneHns MaccoBoil KOHLEHTpaLnm
06LLero xesnesa

locctangapt CCCP. 1972, 1981,
1987 rr. C 01.01.1974 1.

38. P[] 33-5.3.02-96

MeTozmnka BbINOSHEHNS U3MEPEHNs MacCcoBO
KOHLIEHTPaL1 MbILLIbAKA B MPUPOAHbIX N 04MLLEHHBIX BOAAX
BONbTAMNEPOMETPUYECKIM METOLOM

PockomBop 1995 T.

39.TOCT 4151-72
(Bmecto FOCT 4151-48)

Bopa nutbesas. Metog onpefenieHns 06LLen XXecTKoCTH

loccranagapt CCCP.

€ 01.01.1974r.

1972,1988 rr.

(BmecTo IOCT 4389-48)

40.TOCT 4152-89 Bopa nutbesas. Metog onpefenieHns MacCOBOM KOHLIEHTpaLMm loccranaapt CCCP. 1989 r.
(BmecTo FOCT 4152-81) MblLLbsKA € 01.01.1991 r.

41.TOCT 4192-82 Bopa nutbesas. MeTtofbl onpefeneHns MUHepanbHbIX loccranaapt GCCP. 1982 r.
(Bmecto FOCT 4192-48) a30TCOAEPKALLMX BELLECTB € 01.01.1983 r.

42.TOCT 4245-72 Bopa nutbeBas. Metofbl onpeeneHns CoaepXxaHus Xnopuaos loccranaapt GCCP. 1972 .
(Bmecto OCT 4245-48) C 0.01.74.

43.TOCT 4386-89 Bopa nutbeBas. Metofbl onpeeneHns MaccoBoii KOHLEHTpaLnm locctapapt CCCP. 1989 r.
(BmecTo I'OCT 4386-81) (hropugos C01.01.91r.

1CO 4386-2-99

NCO 4386-3-96

44.TOCT 4388-72* Bopa nutbeBas. Metofbl onpeaeneHns MaccoBoii KOHLEHTpaLK locctaHpapt CCCP. 1972,1985 rr.
(BmecTo IOCT 4388-48) menu € 01.01.1974 .

45.TOCT 4389-72 Bopa nutbesas. Metofbl onpefeneHns CoaepxaHus cynbgaros [occtaHpapt CCCP. 1972 .

€ 01.01.1974 .

46.TOCT 4974-72
(BmecTo IOCT 4974-49)

Bopa nutbesas. Metofbl onpeseneHns CoAepxaHns Mapradua

locctangapt CCCP.

€ 01.01.1974 .

1972, 1985 rr.

FOCTos 4387-48 n 4614-49)

47. MYK 4.1.1090-2002 OnpegeneHune nofa B Boge. MeToanyeckue ykazaHus Mwun3agpas Poccun. 2002 r.

48. MYK 4.1.1091-2002 Onpegenenune MXAC-T (TprataHoNaMMOHWEBbIE COMN Mwun3agpas Poccun. 2002 1.
CyNbHOKMCIIOT TPUXNOP6EH301a U NeHTaxnopbueHnna) B Boge
meTomoM BIXKX

49.TOCT 18164-72 Bopaa nutbeBas. Meton onpeaeneHns coaepxanns cyxoro octatka | focctangapt CCCP. 1972 .

G 01.01.1974 .

50. TOCT 18165-89 Boaa nutbeBas. MeTof onpeaenieHns MacCoBOiA KOHLEHTpaLmMu locctangapt CCCP. 1989 .

(Bmecto FOCT 18165-81) ANOMUHNS € 01.01.1991 r.

51.TOCT 18190-72 Bopaa nutbeBas. MeToabl onpefenequs coaepxxaHus octatoqHoro | focctangapt CCCP. 1972 .
aKTMBHOrO Xriopa (CBOGOAHOTO U CBA3aHHOIO) € 01.01.1974 .

52. TOCT 18293-72 (BmecTO Bopa nutbesas. Metofbl onpefieneHns CBMHLA, LMHKA, cepebpa loccrangapt CCCP. 1972 r.

€ 01.01.1974r.

53.TOCT 18294-2004***
(Bmecto FOCT 18294-89)

Bopa nutbesas. Metog onpefesieHns MacCOBOM KOHLIEHTpaLMm
6epunnus

locctanpapt Poccun. 2004 r.

€ 01.07.2005 .

(BMecTo TOCT 19355-74)

54.TOCT 18301-72 Bopaa nutbeBas. MeTtonbl onpenenequs coaepXxaHusa octatoqHoro | focctangapt CCCP. 1972 .
030Ha C 01.01.1974 .

55.T0CT 18308-72 Bopa nutbeBas. Metop onpefeneHns cogepxaHus monunéaeHa loccrangapt GCCP. 1972 .
C 01.01.74.

56. FOCT 18309-72 Bopa nutbeBas. Meton onpeaenexus cofepxanus nonudgocdaros | foccrangapt GCCP. 1972 r.
€ 01.01.1974 .

57.TOCT 18826-73 Bopa nutbeBas. Metofbl onpeeneHns CoAaepXXaHus HUTPaToB locctaHpapt CCCP. 1973 r.

(Bmecto IOCT 4192-48 B yactu € 01.01.1974 .

HUTPATOB)

58. TOCT 19355-85 Bopa nutbesas. Metofibl onpefeneHns nonuakpunammia locctaHpapt CCCP. 1985 T.

€ 01.01.1986 r.

BOOONMOAINOTOBKA

Bbubnuoteka «AkBa-Tepm»



Tabnuua 3.1
lpogonxeHue

59. TOCT 19413-89
(Bmecto FOCT 19413-81)

Boga nutbesas. MeTof onpefeneHna MaccoBoil KOHLEHTpaLMK
cenexa

locctangapt CCCP. 1989 r.
01.07.1990 r.

60. TOCT 23950-88
(BMecTo FOCT 23950-80)

Bopa nutbesas. Metog onpefesieHns MacCOBOM KOHLIEHTpaLm
CTPOHLYUA

locctaHgapt CCCP. 1988 r.
C 01.01.1990 r.

61.TOCT P 51209-98

Bopa nutbesas. Metop onpefiefieHns CogepxaHus
XJIOPOPraHn4YecKMx NeCTULMAOB ra30XKMAKOCTHON
Xpomarorpadmen

locctanpapt Poccuu. 1998r.
C 01.07.1999 r.

62.T0CT P 51210-98

Bopa nutbesas. Metog onpefenieHns cogepxaqus 6opa

locctaHpapt Poccun. 1998 r.
€ 01.07.1999 .

63.TOCT P 51211-98

Bopa nutbeBas. Metofbl onpefeneHns coaepxaHus
MOBEPXHOCTHO-aKTUBHbIX BELLECTB

locctaHpapt Poccun. 1998 r.
C 01.07.1999 .

64.T0OCT P 51212-98

Bopa nutbesas. Metofbl onpefeneHns CoaepxaHus o6Len pTyTi
6ecrniamMmeHHO aTOMH0-a6COoPOLMOHHOI CMIEKTPOMETPUEN

locctaHpapt Poccun. 1998 r.
€ 01.07.1999 .

65. TOCT P 51309-99

Bopa nutbeBas. OnpefeneHne coaepXaHns anemMeHTOB MeTOLAMN
aTOMHOW CMeKTPOMETpUn

locctaHpapt Poccun. 1999 r.
C 01.07.2000 .

66.OCT P 51310-99

Bopga nutbeBast. Meto onpesenerus cogepxxaHus 6eH3(a)nmpeHa

locctaHpapt Poccun. 1999 r.
C 01.07.2000 .

67. TOCT P 51392-99

Bopa nutbesas. OnpefieneHne coaepXaHus NeTy X ranoreHopra-
HUYBCKMX COBAMHEHWIA Fa30XKIAKOCTHOIA Xpomarorpacueit

locctanpapt Poccun 1999 r.
€ 01.01.2001 r.

68.70CT 17.1.4.01-80

OxpaHa npupogabl. fnapocdepa. 06LLne TpeboBaHUS K METOAaM
onpeaeneHus HedoTenpoayKTOB B MPUPOAHbIX M CTOYHbIX BOAAX

locctaHpapt CCCP. 1980 r.
€ 01.01.1983 .

69.TOCT P 51797-2001

Boga nutbesas. MeToj onpeaeneHns coaepxanus
HedTenpoayKToB

locctangapt Poccuu. 2001 .
C 01.07.2002 .

70. MYK 4.1.1013-01

OnpegeneHne MaccoBOM KOHLIGHTPALMI HedhTenpoayKTOB B BOE.
MeToon4eckue ykasaHus

Munagpas Poccun. 2001 .

71.TOCT P 51730-2001

Boga nutbesas. MeTof onpefeneHna cyMMapHoil yaenbHo
anba-akTUBHOCTY PaaUOHYKMU0B

locctangapt Poccun. 2001T.
C 01.07.2002 .

72. No 11-2/42-09

PanaLmoHHbIil KOHTPOMb NUTLEBOI BOAbI. MeToanyeckue
PeKoMeHaaLmm

Mwun3agpas Poccun. 2001 .

73.MYK 2.6.1.717-98

PaamaumnoHHblii KOHTPOAb. CTPOHUMIA-90 1 Le3uin —137. MuLeBble
npoaykTbl. 0T6OP NPo6, aHaNM3 1 rMrueHnYeckas oLeHKa

Mwunagpas Poccun. 1998 .

74. -

MeTozmnka n3amepeHms cymmapHom anba-u 6eTa-akTUBHOCTH
BOJHbIX NP06 C MOMOLLbIO anbda- 1 6eta- pagnomerpayMad-2000

LUMUN oryn «BHUADPTI»

75.TOCT P 51680-2000
(1CO 9377-2:2000)

Bopa nuTtbesas. MeTop onpefeneHus CoAepXXaHus LnaHnaoB

[occtanpapt Poccuu. 2000 r.

76. MYK 4.2.590-96

baktepuonoru4eckue nccnefoBaHns ¢ UCMNOSIb30BAHNEM
akcnpecc-aHanu3a bAK Tpak 4100

Mun3apgpas Poccuu. 1996 .

77. C60pHMK
VK 4.1.646 — 4.1.660-96

MeToaunyeckue ykazaHus no onpeneneHunio KOHLeHTpaumn
XUMMWYECKIX BELLECTB B BOAE LIEHTPANN30BAHHOIO X03AICTBEHHO-
NNTbEBOr0 BOLOCHA0XEHNS. COOPHUK METOAMYECKUX YKa3aHWiA

MwuH3gpas Poccun. 1996 .

78. C60pHMK
MVYK 4.1.057 — 4.1.081-96

3mepeHne MaccoBoit KOHLIEHTPALN XUMUNYECKNX BELLECTB
NIOMUHECLIEHTHBIMI METOZJaMI B 0GbEKTAX OKPYXKAIOLLEN Cpefbl.
CG6OPHMK METOAMYECKMX YKa3aHWI

MwuH3gpas Poccun. 1996 r.

79. C60pHMK
MYK 4.1.737-4.1.754-99

OnpepaeneHne KOHLEHTPALIMIA XMMUYECKMX BELLLECTB B BOAE
LiEHTPanM30BaHHbIX CUCTEM MUTLEBOr0 BOAOCHAGXEHUS. COOPHIK
METOLMYECKNX YKa3aHMI

MwuH3gpas Poccun. 1999 r.

80.TOCT 1.4.02-90
(momxeH npumeHsTbes ¢ FOCTom
17.1.5.04-81* n NCO 5667-2-83)

Bopa. Metoamnka cnekTpopoTOMETPUYECKOTO ONPeLeNneHns
xynopodunna a

locctapapt CCCP. 1990 r.
G 01.01.1991 .

BOOONMOANOTOBKA
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81.TOCT 17.4.4.01-84

OxpaHa npupogbl. Moysbl. MeTofbl ONpejeneHns KaTMOHHOTo 06MeHa

locctangapt CCCP. 1984 r.

82.T0CT 6687.8-87
(BmecTo M0CTa 6687.8-75)

Bofibl NCKYCCTBEHHO-MUHEPANIN30BaAHHbIE.
MeToabl onpenenexns conen

loccranaapt GCCP. 1987 r.

83. TOCT 23268.1-91
(Bmecto 0CTa 23269.1-78)

Bofbl MUHepanbHble MUTbEBbIE JIEYEOHbIE, JIe4e6HO-CTOMOBbIE U
NpUPOAHbIe CcToNoBbIe. MeToabl ONpeaesieHns OpraHoNenTUYecKnx
nokasarenen 1 06bema BoJbl B BYTbIIAX

locctapapt CCCP.1991 r.

84.TOCT 23268.2-91
(Bmecto 0CTa 23269.2-78)

Bofibl MUHEpanbHbie NUTbEBbIE NeYeGHbIE, NIe4Ee6HO-CTONOBbIE 1
NpupoaHble cTonoBble. MeToabl OnpeaeneHns ABYOKUCH yriepoaa

locctaHpapt CCCP.1991 r.

85. TOCT 23268.3-78*

Bofibl MUHeparnbHble MUTLEBbIE 1e4e6HbIE, IEHEOHO-CTONOBbIE 1
npupofHble cTonosble. MeToabl onpefeneHns ruapokapboHaTos

locctaHpapt CCCP.1978 r.

86. FOCT 23268.4-78

Bofibl MUHeparbHble MUTbEBbIE 1e4e6HbIE, 1EHE6HO-CTONOBbIE 1
npupofHble cTornosble. MeTofbl onpeseneHns cynbdar-noHos

locctangapt CCCP. 1978 .

npupoaHble cTonosble. MeTofbl onpeseneHns Xnopua-noHos

87.TOCT 23268.5-78* Bofb! MiHEpanbHble MUTbEBbIE JIE4e6HbIE, IE4E6HO-CTONOBLIE I locctangapt CCCP. 1978 .
MPUPOAHbIE CTOMOBbIE. MeToAbI ONPeaeNeHnst NOHOB KanbLs 1 MarHns

88.TOCT 23268.6-78 Boabl MMHepanbHble MUTbEBbIE JIeYeOHbIE, 1e4e6HO-CTOMO0BbIE U locctangapt CCCP. 1978 .
NPUPOAHbIe CTONoBbIe. MeTOAbI ONPeAeNieHNs MOHOB HATpUs

89. TOCT 23268.7-78 BoAb! MUHepanbHble NUTbeBbIE Ie4ebHbIe, Ie4e6HO-CTON0BbIE 1 loccranpapt CCCP. 1978 .
NpUPOAHbIe CTONOBbIE. MeToAbl ONPeaeneHns MOHOB Kanus

90. NOCT 23268.8-78 Boabl MMHepanbHble MUTbEBbIE JIEYeOHbIE, 164eOHO-CTOMOBbIE U locctangapt CCCP. 1978 r.
NpUPOAHbIe CTONOBbIE. MeToabl ONpeaeneHns HUTPUT-MOHOB

91.TOCT 23268.9-78* Bofbl MUHepasbHble MUTbEBbIE JIe4ebHbIe, N1e4e6H0-CTONOBbIE U locctangapt CCCP. 1978 r.
NPUPOAHbIe CTONOBbIE. MeToAbl ONPeaeNeHns HUTPaT-NOHOB

92.T0CT 23268.10-78 Bofbl MUHepasbHble MUTbEBbIE Jie4ebHbIe, 11e4e6HO-CTONOBbIE U loccrangapt CCCP. 1978 r.
NpUPOAHbIe CTONOBbIE. MeTOAbI ONPeAeNeHNs MIOHOB aMMOHUS

93.TOCT 23268.11-78 Bo/ibl MUHEpaNbHbIE MUTHEBbIE J1e486HbIE, IE4e6HO-CTONOBbIE 1 loccranpapt CCCP. 1978 .
NPUPOAHbIe CTONOBbIE. MeToAbl ONPeaeNeHNs MOHOB Xene3a

94.TOCT 23268.12-78 Bofbl MUHepasbHble MUTbEBbIE JIe4e6HbIE, N1e4e6HO-CTONOBbIE U loccrangapt CCCP. 1978 r.
NPUPOAHbIe CTONOBbIE. MeTOAbl ONPeAeNneHNs nepMaHraHaTHOM
OKNCNSEeMOCTH

95.TOCT 23268.13-78 Bofibl MUHepasbHble MUTbEBbIE JIe4eOHbIE, N1e4e6HO-CTONOBbIE U loccrangapt GCCP. 1978 r.
NpUpOAHbIe cToNnoBble. MeToabl ONpeaeneHns MOHOB cepebpa

96. FOCT 23268.14-78 Bofbl MUHepasbHble MUTbEBbIE JIe4e6HbIE, 1e4e6HO-CTONOBbIE U loccranaapt GCCP. 1978 r.
NPUPOAHbIe CTONOBbIE. MeToabl ONPeaeneHNs MOHOB MblLLIbSIKA

97.T0CT 23268.15-78 Bofbl MUHepasnbHble MUTbEBbIE JIE4eOHbIE, 1e4e6HO-CTONOBbIE U locctanpapt CCCP. 1978 r.
npUpOoAHbIe cToNnoBble. MeToabl onpeaeneHns 6poMuI-NoHOB

98.T0CT 23268.16-78 Bofibl MUHepasnbHble MUTbEBbIE NIE4E6HbIE, 1e4eOHO-CTONOBbIE I locctapapt CCCP. 1978 r.
NpUpOAHbIe cTONoBbIe. MeToabl ONpeaeneHns 1oana-MoHoB

99.T0CT 23268.17-78 BoAb! MUHepanbHble NUTbeBbIE JIe4e6HbIe, NIe4e6HO-CTONOBbIE 1 loccraHpapt CCCP. 1978 .

100. FOCT 23268.18-78

Bofibl MUHeparnbHble MUTbEBbIE 1e4e6HbIE, 1EHE6HO-CTOMNOBbIE 1
npupofHble cTonosble. MeTofpl onpeseneHns Topua-noHoB

locctangapt CCCP. 1978 .

101. TOCT P 50050-92
(1CO 2456-86)

BeLecTBa noBEPXHOCTHbIE aKTUBHbIE. Bofja, NpuMeHsAemas B Ka4ecTBe pac-
TBOPUTENS ANA UCTIbITAHWIA. TEXHUYECKIE YCIOBUS 11 METOAbI UCTbITAHNA

loccTangapt Poccun. 1992 r.

102. P[] 34.43.207-95

AHanu3bl aHMOHOB XpPOMaTOrpacmyeckumi MeToLamm

PAO «E3C Poccun». 1995 .

103. P[] 34.37.528-94

MeTofuka BbINOMHEHNS N3MEPEHII COLEPXKAHNS HATPUS B
TexHonornyecknx sogax TG NOTEHUMOMETPUYECKUM METOLOM C
NOMOLLbIO 1A60PaTOPHBIX NOHOMEPOB

PAO «E3C Poccun». 1994 r.

104. P[] 34.11.322-89

MeTo/vKa BbINOMHEHNSA N3MEPEHMIA YMbHON
aNeKTPONPOBOAMMOCTIA BO/bI U Napa dHeproycTaHoBoK TG
ABTOMATUYECKIM KOHIYKTOMETPOM

MunaHepro CCCP. 1989 r.

BOOONMOAINOTOBKA
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105. P[] 34.11.323-89

MeToauKa BbINONHEHNS U3MepeHuii nokasatens pH Bogpl 1 napa
9HeproycTaHoBok TAC aBTomatnyeckum pH-metpom

MunaHepro CCCP. 1989 r.

106. P[] 34.37.309-91

MeToamnka BbINOMHEHNS N3MEPEHNIA MUKPOKOJIMYECTB COeUHEHMIA
MEeAN KUHEeTUYECKUM METOA0M

PAQ «E3C Poccumn». 1993 .

107. P[] 34.37.509-84
(MT 34-70-011-83)

MeToanka onpefeneHns YrnekucnoTbl B pacTBOPax aMMmaka

MuHanepro CCCP. 1984 r.

108. P11 34.37.523.7.8.9.10-88*

MeToabl onpeaeneHns ka4ectsa BOAbl. Boabl Npon3BOACTBEHHbIE
Ha TENMOBbIX 3NeKTPOCTaHLMAX. MeTon onpefeneHuns LWeno4HoCTH;
METO/ ONpeaeNieHNs XXeCTKOCTU; MeTOAbl ONpeaeNeHns
dhochatoB; MeToAb! ONpeaesieHns OKUCIAEMOCTI BOLbI

MunaHepro CCCP. 1989 r.
PAO «EJC Poccuu».
1994 r.

109. P[] 34.37.523.11-90*

Bofbl Npoun3BOACTBEHHbIE TENNOBbIX 3NEKTPOCTAHLMA. MeToAbl
onpeaeneHns antoMuHUs

MunaHepro CCCP. 1990 .
PAQ «E3C Poccum». 1994 r.

110. P[] 34.37.523.12-90*

Bofbl Npon3BOACTBEHHbIE TENNOBbIX 3NEKTPOCTAHLMA. MeTofbl
onpeneneHus aMMOHUIAHOr0 a3oTa

MunaHepro CCGP. 1990 .
PAO «E3C Poccum». 1994 r.

111. P[] 34.37.302-85
(MY 34-70-114-85)

MeToanyeckue ykazaHus no npuUMeHeHN0 KOHAYKTOMETPUYECKOr0
KOHTPONS 519 BeieHWs BOAHOMO PeXNUMa 3/1eKTPOCTAHLMIA

MunaHepro CCCP.1985 r.

112. P[] 34.37.303-88*

MeToanyeckune ykasaHus o opraHus3aumu 1 06beMy XMM14eckoro
KOHTPOMA BOAHO-XUMUYECKOTO PEXMMA Ha TEMJ0BbIX
3MEKTPOCTAHLNAX

Mwunanepro GCCP. 1988 r.
PAO «EJC Poccum». 1994 r.

113. P[] 34.37.305-81

VIHCTPYKUMA NO aHATIUTUYECKOMY KOHTPOMO NMPY XUMUYECKON
04UCTKE TeNn03HePreTNYeckoro 060pya0BaHNs

Mwunanepro GCCP.1981 r.

114. P[] 34.37.306-87*

MeTogu4eckue ykasaHus no KOHTPOJII0 COCTOSHNA OCHOBHOMO
000pyL0BaHNSA TEMIIOBbIX ANEKTPUYECKUX CTAHLNIA; ONPeeneHne
Ka4yecTBa 1 COCTaBa OTIIOKEHNI

Mwunanepro GCCP. 1987 r.
PAQ «E3C Poccum». 1993 .

115. CanlnH 2.2.4/2.1.8.055-2000
(CaHlunH 2.2.4/2.1.8.989-00.
-13m. Nel k CanluH
2.2.4/2.1.8.055-96)

SﬂeKTDOMaI'HVITHble n3ny4eHna paano4acTtoTHOro amnanas3oHa
(MU PY)

Munagpas Poccuu. 1996, 2000 rr.

116. CanllnH 2.2.4.1197-03

ONeKTPOMArHUTHbIE MO B NPON3BOACTBEHHbIX YCIIOBUSAX

Munagpas Poccun. 2003 r.

117. P[} 52.24.: 358*; 360*; 361%;
364; 365*; 367*; 368*; 371; 373;
377; 378; 380*-383; 387; 389;
390; 391; 394*; 395*; 401*-
403*; 405*- 407*; 410;

411- 414; 416; 419*; 420%;421*;
423*; 428; 432; 433; 435*;436*;
438-440; 446*; 448*-450%; 453;
454; 459; 464-468*; 472; 473;
476*; 479-488; 492-497

(Bce ¢ nHpekcom — 95)

MeToaunkn onpefeneHuns Ka4ecTsa BoAbl, pa3paboTaHHble
[MAPOXMMUYECKNM MHCTUTYTOM PeaepansHoi Ciyx6bl No
rMAPOMETE0POOrNN N MOHUTOPUHTY OKpYXKatoLLen cpeabl (MXI)

Pocruapomert

118. 1HA © 14.1:2:4.38-95- 14.1:2:4.41-95";
14.1:2:4.65-96™*;
14.1:2:4.118-96; 14.1:2:4.120-96;
14.1:2:4.125-97 - 14.1:2:4.127-98;
14.2:4-99; M 01-26-96; 1 57/98;
M160/97; 2420/809-97/0809
MYK 4.1.057-96* - MYK 4.1.070-96*

MeToavKu OnpefeneHns Ka4ecTsa Bofbl, pa3paboTaHHble Hay4Ho-
MPOM3BO/CTBEHHON (OUPMOII aHANUTMYECKOrO MPUGOPOCTPOEHIS
(HN® «TIOM3KC>)

Munnpupoabl Poccun

119. MHAO ® 14.1:2:21-95;
MHO © 14.1:2:22-95;

NHAO & 14.1:2:4.59-96; MHOD
14.1:2:3:4.154-99; NHO ®
14.1:2:4.169-2000

MeToankmn onpefeneHns kayectea Boapl, paspadotaHHbie 000
«KOPTEK»

Munnpupoabl Poccun

BOOONMOANOTOBKA
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120. LIB 1.01.01-91«A»; 1.04.02-91; | MeToauku onpefesieHns Ka4ectsa Bogbl, pa3paboTtaHHble VI
1.04.03-91; 1.04.04-91; «LleHTp nccneposaHus 1 koHTpons Bogabl (MY «LINKB»)
1.04.32-97; 1.04.35-98;
1.10.21-94; 1.10..22-94; 96;
1.10.25 — 30-96; 1.10.33-96;
1.10.34-96; 1.12.05-92;
1.12.06-93; 1.12.20-94; 1.12.31-96;
1.13.19-94; 1.14.23-95;
1.23.43-99 3.12.04-96; 3.12.09-97;
3.16.02-95; 3.18.05-96;
3.19.08-96; 3.21.03-95;
3.21.06-96; 3.22.07-96 «A» (Bce
HOMepa METOAMK — C MHAEKCOM «A»)

121. A-8/3-95*; A-9/3-95-A-19/3-95; | LlenTpanbHas na6oparopus MyHWUMNANBHOMO YHUTAPHOTO
A-20/11-94-A-23/11-94; npeanpuatna «YasogokaHasn»

A-25/11-94-A-29/11-94;
A-1/12-94; A-3/12-94; A-4/12-94;
A-5/12-94; A-7/12-94;
PBAI-6/97; PBAI-31/96
PBAI1-30/95; PBAI-38/96,

- 39/96, - 44/96, - 45/96, - 48/97,
-49/97, - 50/97

122. M 79/99, M91/98 0AO «Coto3LBeTMETaBTOMATINKA»

123. NHO ® 14.1:2.4.11-95 ToMCKMIA MONMTEXHUYECKUIA YHUBEPCUTET U BHeapeHYecKas
(MY 08-48/018); 14.1:2.4.17-95 | Hay4HO-npou3BoACTBEHHAA (hupma «HOMX»

(MY 08-48/017); 14.1:2.4.18-95

(MY 08-48/020); 14.1:2.4.12-95

(MY 08-48/021); MY 08-47/066;

My 08-47/082; MY 08-47/112

124. MHO ® 14.1.71-96; 14.1.78-96; | AHaNUTNHECKMI LIEHTP KOHTPONA Kavecta BoAbl 3A0 «Poca»
14.1.79-96; 14.1.175-2000;
14.1:2.57-96; 14.1:2.58-96;
14.1:2.76-96; 14.1:2.84-96;
14.1:2.141-98; 14.1:2.142-98;
14.1:2.162-2000;
14.1:2.164-2000;
14.1:2:4.137-98; 14.1:2:4.138-98;
14.1:2:4.139-98; 14.1:2:4.140-98;
14.1:2:4.143-98; 14.1:2:4.153-99;
14.1:2:4.155-99; 14.1:2:4.156-99;
14.1:2:4.161-2000;
14.1:2:4.165-2000; 14.2:4.70-96;
14.2:4.74-96; 14.2:4.75-96;
14.2:4.154-99; 14.2:4.176-2000;
HOM 10.1:2.26-96; 10.1:2.62-98;
10.1:2:3.28-96; 10.1:2:3.70-2000;
10.1:2:3.71-01; 10.1:2:3.71-01;
10.1:2:4.67-2000; 20.1:2.32-96;
20.1:2:3.21-95; 20.1:2.3.40-97;
30.1:2.1-94; 30.1:2.8-95;
30.1.2:3.9-95; 30.1.2:3.12-99;
30.1.2:3.35-96; 30.1.2:3.41-97;
30.1.2:3.68-2000; 30.1.2:3.69-2000;
30.1.2:3.74-01; 30.2:3.2-95;
30.2:3.36-98; 30.2:3.43-98;
30.3.34-96; 30.4.65-01

BOOONMOAINOTOBKA
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125.01.01.187; 01.01.198;

01.02.186; 01.02.199; 01.02.200;
01.02.201; 01.02.209; 01.03.191;
01.03.195; 01.03.196; 01.03.197;
01.03.202; 01.03.203; 01.03.204;
01.03.205; 01.03.206; 01.03.207;
01.03.208; 01.03.351; 01.03.352;
01.03.353; 01.04.192; 01.04.192;
01.04.193; 01.04.194; 01.10.188;
01.10.189; 01.10.190; 01.14.185

defiepanbHoe rocy1apcTBEHHOE YHUTAPHOE NPeanpuaTAe
«MeX0TpacneBoi Hay4HO-MCCNeA0BaTENbCKIN MHCTUTYT SKOMOTUN
TOMNNBHO-3HEPTETUYECKOr0 KOMMNEKca»

126. FOCT 26449.0-85

YCTaHOBKM AUCTUNNSALMOHHBIE OMPECHUTENbHbIE CTALMOHAPHbIE.
061Lme Tpe6OBaHMS K METOAAM aHann3a npu ONpecHeHUI CoNeHbIX
BOO,

locctangapt CCCP. 1985 .

127.TOCT 26449.1-85

YCTaHOBKW AUCTUNNALNOHHBIE ONPECHUTENbHbIE CTaLMOHAPHBbIE.
MeTombl XMMUYECKOrO KOHTPOSIS COSEHBIX BOA

locctangapt CCCP. 1985 .

128. TOCT 24449.2-85

YCTaHOBKW ANCTUNNALNOHHbIE ONPECHUTENbHbIE CTALMOHAPHbIE.
MeToabl XMMUYECKOro KOHTPONIA AuCTunnsTa

loccrangapt CCCP. 1985 .

129. TOCT 26449.3-85

YCTaHOBKW ANCTUNNALNOHHbIE ONPECHUTENbHbIE CTALMOHAPHbIE.
MeTobl XMMUYECKOr0 KOHTPOJIA COSEHbIX BOA W AUCTUANSATA HA
coJiep>xaHune ra3os

loccrangapt CCCP. 1985 .

130. TOCT 26449.4-85

YCTaHOBKW ANCTUNNALNOHHbIE ONPECHUTENbHbIE CTALMOHAPHbIE.
MeTobl XMMU4YECKOro aHannu3a Hakmnu 1 LWnamos

loccranaapt CCCP. 1985 .

131. TOCT 26449.5-85

YCcTaHOBKM ANCTUNNALUMOHHbBIE ONPECHUTENbHbIE CTALMOHAPHbIE.
MeTobl XMMIN4YECKOro aHann3a NnpoMbIBHbIX PaCTBOPOB MpK
041CTKe 060pYa0BaHNS

loccranaapt GCCP. 1985 .

132. -

PykoBOACTBO MO TEXHOMOrMI NOArOTOBKM MUTLEBOI BObI,
06€eCneYnBaroLLeil BbINOMHEHNE TMINEHNYECKIUX TPeGOBaHMIA B
OTHOLLIEHUI XI0POPTraHNYEeCKUX COEANHEHNI

AKX nm. K.[. Namcpunosa. 1989 .

133. -

YKa3aHus N0 COBEPLLEHCTBOBAHUIO TEXHONIOMAM KOAryNALUOHHON
06paboTKM BOAbI C LieSIbio CHIDKEHNS KOHLIEHTPALUI 0CTaTO4HOr0
aANIlOMUHNA

AKX nm. K.[. Mamcpunosa. 1988 r.

134. -

PyK0BO/CTBO MO MPUMEHEHMI0 TeXHOMOrNIA, 06ECNeYNBaIOLLNX
3NNAEMMYECKYI0 6830MaCHOCTb MUTHEBO BOfbI B OTHOLLEHIN
BUPYCA renaruta 1 Apyrix SHTEPOTPOMHbIX BUPYCOB

HIW OKI
uM. A.H. CbicuHa AMH CCCP.1990
r.

135.TOCT 6709-72*
(BmecTo F'OCT 6709-53)

Bogja auctunnuposaHHas. TeXHUYECKMe ycrosus

locctangapt CCCP.
1972, 1985, 1990 rr.

136. FOCT P 52180-2003

Bopa nutbesas. Onpesienenne CoAepXanns areMeHTOB METOLOM
HBEPCUOHHON BONIbTAMMNEPOMETPUN

locctangapt Poccun. 2003 T.

137. - MeToanKa BbINOAHEHNS U3MEPEHUI COAEPXKAHNS 06LLEro Paspa6oTka OAQ
opraHuyeckoro yrnepoga (00Y) u cymmbl neTy4nx opraHuyeckux | «CepanoBaHepro»,
coeauHenuin (JIOC) B npo6ax NMTbEBbIX 1 NPOU3BOACTBEHHBIX BOL, | I. EKaTtepuHbypr
CMEeKTPOMETPUYECKIIM METOAO0M

138. - MeToanka onpeaeneHns XMMU4ecKon akTMBHOCTI OpraHnyecknx | To xe

COEZIMHEHMI B NPO6AX MUTHEBBIX 11 NPOU3BOACTBEHHBIX BOA
CneKTpomeTpnu4eckum metToaom

139. MpoexT Hooro [0CTa
(no 1CO 10304-92)

Bopa nuTbesas. OnpegeneHne coaepXaHus aHMOHOB MeToaMMU
NOHHOW XpoMaTorpachun v KanunispHOro aNnekTpocopesa

loccTanaapT Poccun
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YacTtb nepsas

Tabn. 3.1 nokasbiBaeT, HACKOMbKO BESIMKO pas-
HooGpa3ne METOAMK aHanuM3a BOAbl, COCTaBJIEHHbIX
pasHbiMn opraHm3aumsamu. [daxe 6ernbini NpocMoTp
TEKCTOB NPONUCeN aHaNM3oB JaeT OCHOBaHWE, YTOObI
yTBEPXAATh: MHOTME METOOVKN Qy6NMpYOT Opyr apyra.
Mo Mepe HacbILLeHMa POCCUINCKUX nabopaTopuin CoB-
PEMEHHBLIMW aHaIMTU4eCKMM 060pyaoBaHMEM U MaTe-
pvianamu, npu o6y4eHUn COTPYOHMKOB aHaNUTUYECKNX
CnyX6 YCKOPUTCH NEPEXO aHANMTUKOB K MUCMONb30Ba-
HUIO eOVHBIX METOAMK, pekoMeHayembix MICO.

C 1 Hos6ps 2002 r. ctaHgapTel MCO mmetoT nps-
MoOe rnpumeHeHne B Poccuu: BBeeHbl B OeNCTBUE
FOCT P 5725-1-2002 — P 5725-6-2002 nop o6Linm
Ha3BaHMeM «TOYHOCTb (NPaBWITbHOCTL U NMPELM3NOH-
HOCTb) METOLOB U PE3YNbLTaTOB N3MEPEHUI».

FOCT P UCO 5725-1-2002. Yactb 1. OcHOBHble
NONMOXEHWUS 1 ONPEQENEeHNs;

FOCT P NCO 5725-2-2002. Yactb 2. OcHOBHOM
MeTo onpefenieHns MOBTOPSEMOCTM M BOCNPOU3BO-
OVMMOCTW CTaHOapTHOro MeToda U3MEPEHUN;

FOCT P NCO 5725-3-2002. YacTtb 3. Npomexy-
TOYHble NnokasaTenu NpPeuu3noHHOCTU CTaHOapPTHOro
MeTo4a N3MepPEHUI;

FOCT P UCO 5725-4-2002. Yactb 4. OCHOBHble
MeToAbl OnpeneneHns NnpaBUIbHOCTU CTaHOAPTHOIO
MeTo[a U3MEPEHUN;

FOCT P NCO 5725-5-2002. YacTtb 5. AnbrepHa-
TUBHbIE METOAbI ONpeaeneHns NPeLnM3noHHOCTN CTaH-
OapTHOro MeTona U3MepeHui;

FOCT P UCO 5725-6-2002. HacTtb 6. Micnonb3osa-
HME 3HAYEHNN TOYHOCTU Ha NMPaKTUKe.

CraHgaptel MICO meTomoB aHanvsa Bogbl MOXHO
HEenocpencTBEHHO MPUMEHATL B nadopartopusix Poc-
cun («INMnuTbeBas Boga», 2003, Ne 1, c. 2-4).

3.2. BninsHue HEeKoTOopbIX
npuMmecem MCXoaHOM BOoAbI
Ha paboTy 3HepreTu4eckKmx
06beKToB

AHanmanpoBaTb Ka4eCTBO BOAbI 4118 3HEpreTnyec-
KMX OO6BEKTOB TOMBKO MO TEM MOKa3aTensim, KOTopble
yKa3aHbl B COOTBETCTBYHOLLMX HOPMATUBHbIX JOKYMEH-
Tax, AIBHO HEJOCTATO4YHO, TaK Kak YacTb HEHOpMUpPYe-
MbIX MO 3TUM AOKYMEHTaM NpuUMecen BOfbl KOCBEHHO
BNMSEeT Ha 9dEKTUBHOCTb PaboThl SHEPreTU4EeCKnx
CUCTEM N 060PYOOBaHUSA, YHET STUX NPUMECEN BaXeEH
ansa obecneyeHns 6e3aBapunHOCT 060PYySOBaAHUS.

3.2.1. Oprannyeckue BewecTea
CopepxaHve opraHM4eckux npumecen B nuTa-
TENbHON N I'IO,D,I'IMTO‘-IHOVI Boge 3Hepr006‘beKTOB npamMo

He HopmupyeTcs. KOCBEHHO YacTb (HO TOSIbko Manas
YacTb) OpraHMyecKux NpuMecen HOpPMUpPyeTCs B BUIE
Macers, He(pTeNPOAYKTOB, BELLLECTB, SKCTParnpyembIx
acpmpom. TpeboBaHua — He 6onee 5 mrO/n nepmak-
raHaTHOWM OKUCMAEMOCTU — NMPeabsaBAsaTCA K coaep-
XKaHMIO OpraHNYecKnX BELLECTB B MPOU3BOLACTBEHHOM
KoHAeHcaTe.

3apy6exHble HOpMaTVBbI TAKXe BKIHOHAOT B CBOW
COCTaB HOPMbI MO 3HAYEHMIO NEPMaHraHaTHON OKUCHS-
€MOCTW B NMUTaTESIbHOM M KOTIIOBOW BOAE NapoBbIX KOT-
nos. Hanpwumep, no HopmaTtmeam CLUA (Nalco): TOP
611 n 10 TUI-TCH 1453 B nuTatensHon Boge pasHbIxX
NapoBbIX KOT/IOB 3HA4YEHWE NepMaHraHaTHoOM OKMchse-
MOCTV [IOSIXHO 6bITb He 6onee 3—20 MrkKMnO,/n.

3HaHMe KONMYecTBa OpPraHU4YeckuMx BELLECTB B
nuTaTenbHOW BOAE KOTNa NOMOraeT nporHo3npoBaTtb
BO3MOXHOCTb 06pa30BaH1s Xene3oHaKUMHbIX OT/O-
XEeHUN B KoTne. XKenesoHakunHble OTNOXEHUS MU-
HMMalbHbI, ECN B NUTaTeNIbHOMN BOAe cobnogaeTcs
HEepaBeHCTBO:

Fe<O,-40, (3.1)
roe Fe — copepxaHue coedvHeHWA XKenesa,
MKr/kr; O, — nepMaHraHaTHas OKUCNAemMocTb, MrO/Kr.

YBenuyeHne 3HayYeHWn nepmaHraHaTtHoOM w
OUXPOMATHOM OKUCNAEMOCTU B NUTaTENIbHOW BoAe
KOTNIOB MOXET CNyXWTb CUrHanoM nonagaHvs B
BOOY pPas3HOM «OpraHuKu», Hanpumep, macen, ma-
3yTa, NPOAYKTOB KOKCOXMMMYECKOrO NpomM3BoacTBa
n gp. NonagaHue B KOTMOBYKO BOAY 6OMbLUOIO KO-
nM4ecTBa «OPraHMKn» MOXET NPUBECTU K GYpHOMY
BCMeHMBaHMIO BOAbl (YXYALLUEHMIO KadecTBa napa) u
KOKCOMOAO6HbLIM OTNOXEHUAM Ha Tennonepepato-
LMX NOBEPXHOCTAX KOTNa.

YacTb opraHMyecKunx BELLECTB XOPOLLO 3a4epXu-
BaeTca copbeHTamu BOAOMNOATOTOBUTESIbHBIX CTaH-
LW, B TOM YMCIIE aHNOHUTAMM, YTO CUJIBHO YMEHbLLIA-
eT NX O6MEHHYIO0 EMKOCTb.

PasnoxeHne opraHMyeckux BELLECTB MpU Harpe-
BaHMM BOAbl B KOTNax Bbl3blBaeT obpasoBaHve au-
okcupa yrnepopga CO,, 1 YacTb ero, pacTBopeHHas
B BOAE, 0Opa3yeT yronbHYyK KUCNOTY, NOHmxas pH.
CnepoBartenbHO, YBENNYMBAETCA CKOPOCTb YINEKUC-
NOTHOW KOpPPO3U1KX MeTanna He ToJSIbko B BOAE, HO U BO
B/I2)KHOM Mape 1 B KOHAEHcarTe.

CO,+H,0 < H,CO, - H"+HCO, . (3.2

OpraHunyeckue BellecTBa B HEKOTOPOW CTeneHu
MOTYT YMEHbLUATb KAPOOHATHBIE OTIIOXXEHWNS B KOTIax
N TENSIOO6MEHHUNKAX, 3HAYUT, 1 B 3TOM Clly4ae Heob-
XOAMMO 3HaHWEe OKUCINIAEMOCTU BOLbI.

I".E. Kpywenem 6bina npeanoxeHa amnupuyeckas
dopmyna Ans onpepeneHus npenenbHoro 3HavyeHus
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KapboHaTHOWM XecTKocTh Bogbl npu 40 °C (Hakunb
elLle He 06pas3yeTcs) B 3aBMCMMOCTM OT NepMaHraHaT-
HOW OKUCNAEMOCTH:
Kra=28+0,/9, (3.3)
raoe 2K A — npepaesibHoe 3HaveHne KapboHaTHOM

XEeCTKOCTU, MMOIb/N; O — 3Ha4eHne nepMaHraHaTHoOM
okucnsemocTtn, mrO/n.

3.2.2. Cyxoii n npoKaneHHbli 0CTaTOK

OTK nokazatenu HY>XXHbI, BO-NepBbIX, O4J14 NpoBep-
KW npaeBuJibHOCTW onpepesieHna coaepxaHna B Boae
pasHbIX NOHOB W, BO-BTOPbLIX, 4151 NPeABapUTENbHOMO
onpepenieHNa BO3MOXHOCTU MNMPUMEHEHUA MOHO00-
MEHHOro, 06paTHOOCMOTUYECKOrO NN OpYyrux MeTo-
0OB 06paboTKn BOAbI.

Mo pa3HOCTU 3HAYEeHWUn CyxXOro U MNPOKaSIEHHOro
OCTaTKOB MO>XHO I'IpVI6J'II/I3I/ITeJ'IbHO onpenendaTb Konn-
YeCTBO OPraHMYeCKmnx BELLLeCTB.

3.2.3. AMMoHui

I‘Ipm yBeJ'IVI‘-IeHHOM KoOnn4yectBe aMmMmaka B nape
n B I'IpVIOyTCTBI/II/I chnopo,u,a yCI/IJ'IVIBaeTCFI Kopposvm
MefecoaepXallmx CrnnaBoB KOHCTPYKLMIA Tensnoo6-
MEHHUMKOB.

3.3. PexomeHayeMbln coCcTaB
nPonUcu aHanm3oB BOoAbl

B nponncu aHann3oB NCxXogHoOM BOAbI HEO6X0ANMO
yKasaTb TUN UCTOYHUKA BOLOCHAOXEHMS: MOBEPXHOC-
THbIA (peka, 03epo, MOpe, BOAOXpaHUNuLLE, npyg, yc-
NOBHO BKIIOHAOTCA TaKXe 6e3HarnopHble CKBaXKMHBbI,
KOSI0ALbI, KIHOYM M KanTaxu), HanopHbI apTe3naHc-
KWIA U TN CUCTEMBI 060POTHOIrO BOAOCHAGXEHNS.

M3 nog3eMHbIX UICTOHHUKOB BOAOCHAaGXEHWSA NPOObI
OOMKHbI OTOMpaThCA B TedeHre 1 roga: B KaXkabli xa-
PaKTEPHbIN B JAHHOM KNIMMAaTUYECKOM pavioHe Nepuog,
no ase npo6sbl. MiHTepBan otéopa — He MeHee 24 4.

Ecnn Bopga noBepxHOCTHasi, TO Heo6xoaumbl 12
aHanM30B pPa3oBbIX NP6, OTOMPAEMbIX EXEMECAYHO,
3a ropg, NPeALecTBYOLNA rogy MNPOeKTUPOBaHUS.
[na Kaxporo aHanu3a Takxke OOMKHbl OTéupaTtbes
OBe npobbl C MHTEPBANIOM O0TOOpa He MeHee 24 Y.

Ha Bopo3abope MOXET nMpon3BoauTbCA o6padoTka
BOfbl — B 9TOM Cfy4ae AO/MKHbI 6bITb yKa3daHbl pesynb-
TaTbl aHANIM30B UCXOOHOW BOLbI 10 M rnocrie 06paboTKu.

AHannabl BOObl HEO6XOANUMO NPEeACTaBNATL B Crie-
ayroLemMm obbeme:

JaTtbl oT6opa U aHann3a npoobsl;

YacTtb nepsas

Temneparypa (°C);

3anax npu 20 n 60°C (6ann);

BKyC npwu 20°C (6ann);

LBETHOCTb MO MNAaTUHO-KOGANLTOBOM

(rpagpyc);

MYTHOCTb MO CTaHLAPTHOM LiKane (Mr/n);

NpPO3padHOCTb MO LLPUPTY (CM);

MUKPOOMOSIOrnyecKne 1 napasmTonorn4eckme no-

kasatenu no CanlluHam 2.1.4.1074-01;

6roxmmundeckoe notpebnexHne kucnopopa, bBriK,

(MrO,/n);

cofepxaHune B3BELLEHHbIX npumecen (Mr/n);

XKECTKOCTb 06L1as 1 kapboHaTHasa (MMosb/n);

LEenoYyHoCcTb obwas un no  deHondTanenHy

(Mmonb/n);

CYXOW 1 MPOKasneHHbIN OCTaTokK (Mr/n);

nepmaHraHatHas n 6uxpomatHas (XIK) okucnse-

mocTb (MrO/n);

kanbumi, Ca2 (mr/n);

MarHui, Mg2+ (mr/n);

HaTpui, Na* (mr/n);

kanun, K+ (mr/n);

ammoHui, NH* (mr/n);

Xeneso obuee, Fe (mr/n);

Xeneso aByxBaneHTHoe, Fe? (mr/n);

mMapraHey, (o6Lumii), Mn (mr/n);

anioMuHun, AR (mr/n);

UMHK, Zn3* (Mr/n);

thocdpatel, PO, (Mr/n);

xnopugasbl, Cl- (mr/n);

cynbgatsl, SO, (Mr/n);

6ukap6oHatbl, HCO®* (mr/n);

Kap6oHartel, CO 2 (mr/n);

HUTPUTLI, NO? (Mr/n);

HuTpaTbl, NO%* (Mr/n);

kucnopog, O, (Mr/n);

cBO6OAHbIN yrnekucnbin ras, CO, (mr/n);

ceposogopog, H,S (mr/n);

mMegpb, Cu?* (mr/n);

KpemHueBble coeaunHerus, SiO, (Mr/n);

BELUEeCTBa, 3KCcTparupyemble 3upoM (macna u

ap.), Mr/n;

BOZOPOAHbIV nokasaTesnb (pH);

MOBEPXHOCTHO-aKTMBHbIE BellecTBa (aHWOHOaK-

TuBHbIE), MAB (Mr/n);

dTop, F (mr/n);

xnop ceo6oaHbIn, Cl, (Mr/n);

xnop cesazanHbIr, Cl- (Mr/n);

yAenbHas 31eKTponpoBoAMMOCTb (MKCM/CMm).

Ecnn B KadecTtBe MCXOOQHOW BOAblI MCMONb3YeTCs
BOZOMPOBOAHAsA BOAa, KOTopas yOooOBSIETBOPSET Tpe-
6oBaHnam CanluH 2.1.4.1074-01, TO nepeyncneH-
Hble BbILLIE MOKa3aTenn, Ha4nHas ¢ 3anaxa npun 20°C v
A0 GMoxmmmyeckoro notpebneHus kucnopopa bBriK,,
MOXHO He Y4MTbIBaTb.

LuKane
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YacTtb nepsas

MpucyTcTBME B BOAe MNpUMeECEN, He YKa3aHHbIX
BbiLLle, HEO6X0AMMO 3adUKCMPOBaTL C NPUBEAEHNEM
YUCIEHHbIX 3HAYEHUIN BENINYMH, €CMN 3TN BENUYUHBI
aHanNM3npoBasnUCb, N 3HaHME UX, MO MHEHUIO aHann-
TVKa, CyLLEeCTBEHHO OJ151 OLEHKN KayecTBa BOOpbl.

CopepxaHve B3BELUEHHbIX BELLECTB OO/MKHO Of-
penensTbcs, ecnm Npo3pavyHocTb MeHbLue 10 cMm.

B Tex cnyyasix, korga cogep)kaHne HaTpust U kanus
OMPEeNeneHo He aHanMUTUYeCKUM nyTeM (CyMMapHO),
JOMKHO ObITb CAEMAHO COOTBETCTBYIOLLIEE MPUMEYaHNE.

MpaBUNbHOCTL pPE3ynbLTATOB aHanM30B  OOMKHA
ObITb MPOBEPEHA COCTABUTENEM MPOMUCK, MPU STOM
MOXHO MCMNONb30BaTb J1t060€ M3 M3BECTHLIX PYKO-
BOACTB.

3.4. O6ecneueHue
NnPpaBMJIbHOCTU aHANU30B

OT60p Npob cnegyeTt NpPoOM3BOAUTL C Y4ETOM Tpe-
6oBaHunn FOCT 2761-84.

Mpn nNpov3BOACTBE aHanNM30B pPEeKOMEHOyeTcs
Nnonb30BaTbCs PYKOBOACTBAMM, yKadaHHbIMU B Crinc-
ke nutepatypsl [lll: 51; 52; 131; 143].

Bce MeTogouku onpeneneHns KONMMYeCTBEHHbIX
nokasartenen MUCXoOHOW BOAbl, NpefHas3Ha4eHHOMN
ONsi CUCTEM ropsiHero BOAOCHAOXeEHUs, OOSMKHbI CO-
otBeTcTBOBaTh TpeboaHuam [OCT P 51232-98,
CaHllnH 2.1.4.1074-01 n MYV 2.1.4.682-97 —tabn. 3.1,
n. 10; Taébn. 2.1, n. 87, 92.

3.5. BonpopoaHbi noKka3saTenb
(pH)

HopmupoBaHue pH ans Bcex BOOoONoTpe6naoLLmnx
CHCTEM OCYLLEeCTBSETCH, KaK Npasusio, No 3Ha4eHuto

JaHHOro nokasartensi, uamepeHHomy npu 20°C. Mpu
3TOM, BO-MEPBbIX, BO BCEX HOPMATUBHbIX OOKYMEH-
Tax M Nponucsx aHanusa BoAbl HEO6XOAMMO yKa3bl-
BaTb TemnepaTypy uaMepeHus (No4Tn BCeraa HopMbl
opueHTupoBaHbl Ha 20°C), a BO-BTOpPbIX — B CUCTe-
Max ropsyero BogocHabeHus (npwu Harpese BOAbI
[0 60°C) Hy>XHO BBOAUTb NOMpPaBKy Ha TemnepaTypy
(Tabn. 3.2):
pH,.,= PH,, —a, (3.4)
roe pH,, — sHaveHne pH npu Temnepartype 20°C;
pH,,, — 3HadeHne pH npu Temnepartype HarpeTon
BOAbl; o — nonpaska no tabn. 3.2.

3.6. lNpoBepka npaBUNbLHOCTU
aHanNM30B BOAbI

[o Ha4ana npoeKkTMPoBaHWUS NN B APYIUX CrlyHanx
NCMNonNb30BaHUs NnokasaTenen cogepXaHusa npuMmecen
B MICXOOHOM (Ons NpOeKTUpOoBaHus) NPUPOLHON BOAE
TeXHMYeCKoe peLleHne BCeraa Hy>XXHo 06ycnoBnmBeaTb
NPOBEPKOW NPaBUIIbHOCTW aHann30B BOAbI.

B npupogHon Boge Konvyectsa KaTMOHOB U aHu-
OHOB, BblpaXeHHbIE B 3KBMBANIEHTHON hopMe, paBs-
Hbl, TO €CTb CyMMa MOJfel KaTMOHOB paBHa Cymme
Monen aHnoHoB. [JonyckaeTca 1-3%-Hoe pacxoxae-
HWe Mexnay BblYMCIIEHHbIMY CyMMaMun. Kak npasuino,
Ha 60MbLUMHCTBE OOBLEKTOB cofepXxaHue HaTpus (U
Kanvsa) onpefensoT akcnepmmeHTansHo. Mpu apud-
METUYECKNX BbIYUCIIEHNAX COAEPXAHUSA Kanusa 1 Ha-
Tpus (KOTOpble HENb3s Ha3BaTb KOPPEKTHLIMMU) HYX-
HO NOMHWTb, YTO — C Y4E€TOM 3KBUBANEHTOB HaTPUs U
Kanus u cpaBHUTESIbHO Masnoro CoaepXXaHus Kanus B
BOAe 60MbLUMHCTBA BOOJOEMOB M BOLOTOKOB — YCIOB-
Hbi 9kBMBaneHT rpynnbl (Na* + K*) Hy)XHO npuHMW-
MaTb paBHbIM 25.

Tabnuua 3.2
TemnepaTypHas nonpaska (a) ans onpenenequs pH Bofbl Nocne ee Harpesa

pH npu Temneparypa TemnepatypHas nonpaska (o) NPy WeENOYHOCTH BOAbI, MMOAb/N

Temneparype Harperoii BOAbI,

A0 v 05 10 20 40

<8,0 0,10 0,10 0,10 0,10 0,10
8,2 50 0,20 0,15 0,15 0,15 0,10
8,4 0,30 0,20 0,20 0,15 0,15
<76 0,10 0,10 0,10 0,10 0,10
78 0,15 0,15 0,10 0,10 0,10
8,0 60 0,30 0,20 0,15 0,15 0,10
8,2 0,40 0,30 0,20 0,20 0,15
8,4 0,50 0,40 0,30 0,25 0,20
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PesynbraThl aHanm3a Bogbl MOXHO NpUénManTesb-
HO NpoBepUTb, BblYUCHAA cyxoin ocTaTok (CO) n npo-
KaneHHbIn cyxon octaTok (MCO).

CO = [Ca**] + [Mg*] + [Na* + K*] + [NH,] +
+ 1,4 [Fe] + [CIT+ [NO,] + [SO,*] + [SiO,] +
+0,5 - [HCO,], (3.5)

rae CO — cyxon ocTaTok (pacyeTHblin), Mr/n;
[Ca*],...,[HCO,] — KoHUueHTpauusi B BO4E MOHOB,
COOTBETCTBEHHO, KamnbLUWUs, MarHns, HaTpusa 1 Ka-
NS, aMMOHUS, Xenesa TPEeXBaNIEHTHOroO U OBYX-

BaNeHTHOro (CymMMapHoO), XJIOpMAOB, HUTPATOB,
cynbpaTtoB, KPEMHUECOELUHEHUN, OuKapboHa-
TOB, Mr/n.

B pacueTe He yunTbIBatOTCS MOHbI, cogepxallmecs
B BOfe B Konun4decTtse He 6onee 0,01 mmonb/n.

PacyeTHOe 3Ha4eHne MOXET OTNMYaTbCs OT 9KC-
nepuMeHTanbHO HaWgeHHOro. YacTMyHoO 3TO YyYTEHO
BBedeHvem koapduumerTa 0,5 nepen [HCO,], yto
BbI3BaHO pasnioxeHvem [HCO,] npu onpeneneHuu
CO, (kvna4yeHnem Npobbl BOAbI):

2HCO, - CO.> + H,0 + CO,T. (3.6)

Ho npwu pac4yeTe He y4TeHo:

KpucTannu3aunoHHaa Bogda ydansieTcs He MOJiHO-
CTbtO BO BPEMS KUNSYEHUSA 1 NPU BbICYLLUMBAHUU OC-
Tatka npyn 102-110°C;

HanM4yne HEKOTOPbIX OPraHNYEeCKNX BELLIECTB;

YacTtb nepsas

HEKOTOpPbIE CONMU MMOPONN3YIOTCA (CTEMEHb 3TOro
npouecca Heonpegenuma).

Mpwn NpokanueaHmMM Cyxoro octatka npu Temnepa-
Type 600-700°C 6mkapboHaTbl NPOAOMKaT pacna-
JaTbCs, U pacnafjaeTcs YacTb KapOoHaTOB, YNeTy4u-
BaKOTCA KpuUcCTanamMsaumoHHas W TMrpocKonmu4eckas
BOAaA, ConAHasa Kucnora, obpasyroLlascsa npu ruppo-
nn3e xaiopuaa MarHusi, U OKUCHbl a30Ta, NosyyatoLm-
€csl NPy BOCCTAHOBNEHUM HUTPATOB.

CO.> — %0,T + CO,T; (3.7)

2HCO,— »0,T +2CO,T + H,0. (3.8)

MpokaneHHbIN Cyxor OCTaTOK paBeH CyXoMy OCTaTKy,
Ho nepef HCO, ctouT koacpcpmumeHT He 0,5, a 0,13.

Macca opraHuyecknx npumecem, HeneTy4ux npu
102-110°C, paBHa

[Opr.] = MMM -0,37 - [HCO,], (3.9)
roe [T — noteps Maccbl Cyxoro ocrtaTtka npu
npokanuesaHwuu, mr/n;  [Opr.] — KONMYECTBO Henety-
YMX OpraHNYecKux npumecen, mMr/n.

CyxoW 0CTaToK C y4eTOM HENETYUNX OPraHNYEeCKmX
npvMecen paBeH onpeaeneHHoMy Bbille ¢ fobasne-
Hvem [Opr.].

0O653aTenbLHOE NPaBUIIo NPOBEPKM aHanNM3a BOfAbI:
NpoBepKa paBeHCTBa 3HAYEHMA O0OLLEN XKECTKOCTU U
CYMMbI COAEPXXaHMS KanbLust U MarHua (MMOJb).

BOOONMOANOTOBKA
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YacTtb nepsas

4. MeToabl
BOAONOANOTOBKM

4.1. Bbi6op meTonos

ydlle ApyrMx COOTBETCTBYET MOTPEOHOCTAM

TEeXHOMOroB Kraccudumkaums, paspadoTaHHas

J1.A. Kynbcknm. B ee ocHOBY NonoxeH npuHLmn
(ha30BO-ANCNEPCHOIrO COCTOAHUSA NPUMECEN BOAbI, UC-
X0[s1 U3 KOTOPOro, B 3aBUCUMOCTU OT AMCMEPCHOCTU
YacTuu, BCe NpUMecH pacrpefesneHbl Ha YeTbipe rpyn-
nbl. COOTBETCTBEHHO 3TUM rpynnam onpeeneHbl u
BCE M3BECTHbIE CEerogHs MeToapl BOQONOAroToBKu. Ta-
KM 06pas3om, Tabn. 1.3 naHavansHO NO3BONSET HaMe-
TUTb BO3MOXHYIO CXemMy 06paboTKM BOAbI.

MeToabl BOAOMNOArOTOBKM [AOSMKHbI BbIGUPATLCSH
npwv COMNOCTaBfeHMM cocTaBa MCXOOHOW BOAbI U ee Ka-
YecTBa, pernameHTMPOBaHHOIO HOPMAaTUBHLIMU JOKY-
MEeHTamMn UnIn OnpefesieHHoro noTpeéuTenem Bogbl.
Mocne npegsapuTensHoro nog6opa MeTogoB OYUCT-
K1 BOAbl aHANMM3MPYIOTCS BO3MOXHOCTU U YCIIOBUS UX
NPUMEHEHUs, UCXOAsLLME N3 MOCTaBIEHHOW 3a[a4un.

YHale Bcero pesynsrar focturaeTcs noatanHbiM
OCYLLIECTB/IEHNEM HECKOSIbKMX METO[OB. Takum 06-
pas3om, BaXHbIMU SABASKOTCA Kak BbIOOP COOCTBEHHO
MeTogoB 06paboTKM BOAbI, TaK M X NociegoBaTerb-
HOCTb.

MeTopoB Bogonoarotosku — okono 40. 3geck pac-
CMOTPEHbI TONbKO Hanbosee HacTo NPUMEHSAEMbIE.

4.2. OcBeTneHve BOAbI
chomneTpOBaHMEM Yepe3 cnom
3epHUCTOro HacbINHOro
mMaTepuana

HavanbHbiM 3TanoM BOJOMOArOTOBKM, Kak npa-
BUNO, AIBNISIETCA OCBOOOXAEHME ee OT B3BELLEHHbIX
npuMecen — OCBETNIEHNE BOAbl, MHOrOa Knaccuuum-
pyemoe Kak rnpefpaputenbHas o6paboTka.

PasnunyaroT HeCKOSbKO TUMNOB (PUETPOBaHNUSA:

— ripouexvBaHne — pas3mMmepbl Nop PUNLTPyOLLEro
MaTepvana MeHbLLEe pa3mMepoB 3afep>XKMBaeMbIX Yac-
™,

— MJIEHOYHOE PULTPOBaHMe — NPy onpeneneHHbIX
YCNOBUAX MOCe HEKOTOPOro HavasnbHOro nepuona
UNLTPYOLLMA MaTepuan 06BONaKMBaKTCA MEHKOM
B3BELLEHHbIX BELLECTB, Ha KOTOPOM MOryT 3afepXu-
BaTbCHA YacTuupbl Jaxe 6onee Mesnkue, Yem pasmep

nop hunbTPyoLLEro MaTepuana: Konnovabl, Menkme
6aKTepun, KpynHble BUPYCbl;

— 06bEMHOE (hn/IbTPOBAHNE — B3BELLEHHbIE HYaCTu-
Libl, MPOXOAA Yepes crov unsTpyloLLero Matepmana,
MHOrOKPaTHO WM3MEHSOT HanpaBfieHNe N CKOPOCTb
OBWKEHMA B LLENAX MEXAY rpaHynamm 1 BONIOKHaMM1
unbTpyloLLEero matepuana; TakuMm obpasom, rpsse-
€MKOCTb hunbTpa MOXET ObITb AOBOSIbHO GOSMbLUION —
60rbLUe, YeM MpU MIEHOYHOM OUNBTPOBAHUN.

®OunNbTPpOBaHME B TKAHEBbLIX, KEPAMMYECKMX, MOY-
T BO BCEX PUNbTPax C HETKaHbIMU BOSIOKHUCTbIMU
DUNLTPYIOLLMMN  3NIEMEHTAMW  OCYLLECTBNAETCA Mo
nepsbiM ABYM — U3 Ha3BaHHbIX — TUMaM; B MeNKo3ep-
HUCTbIX HaCbIMHbIX PuUnbTpax — NO BTOPOMY Tuny, B
KPYMHO3EPHUCTbIX HACBIMHBLIX — MO TPETbEMY.

4.2.1. Knaccutukauusa punntpos
C 3epHUCTONM 3arpy3Koil

3epHnCTblE PUNBTPbI MPUMEHSIIOT, B OCHOBHOM, MNP
O4UCTKE XMOKOCTEN, Y KOTOPbIX CoAep>KaHue TBepaomn
hasbl HUYTOXHO Masno, M 0cafoK He npeacTaBnseT
LEHHOCTW, OCHOBHOE Ha3HayeHne unsTpoB — Ans Oc-
BETNEHNA NPUPOLHOV Bofpbl. IMEHHO OHWM Hambonee
LLIMPOKO MPUMEHSIIOTCA B TEXHUKE BOAOMOAr OTOBKM.

Knaccudmkaumsa qunstpoB Mo psgy OCHOBHbIX
NPU3HAaKOB:

¢ CKOpOCTb (hUNIbTPOBAHUS:

— MeganeHHble (0,1-0,3 m/4);

— ckopble (5—12 M/);

— CBEPXCKOPOCTHbIE (36—100 m/4);

¢ [aBJieHue, o[ KOTOPbIM OHU paboTaroT:

— OTKPbITble N 6e3HaMNOpPHbIE;

— HanopHbI€;

¢ KOJINYECTBO (hUIILTPYIOLYNX CJIOEB:

— O[JHOCJIOMHbIE;

— OBYXCIOWHbIE;

— MHOTrOCJIOMHbIE.

Haunbonee adppeKTMBHbI N SKOHOMMUYHLI MHOIO-
CNMONHblE OULTPbI, B KOTOPbIX A1 YBENNYEHUS rps-
3eeMKOCTU N 3PAEKTUBHOCTU (PUnbTpauUmm 3arpysky
COCTaBJsAOT U3 MaTepmanos C pa3fM4HON NAOTHOCTLIO
N pasMepoM HacTuL: CBEPXY CNOs — KPYMHble Nerkme
YacTuubl, BHU3Y — Menkue Tsxenble. [pn Huexoas-
LeM HanpaBneHUn PUIbTPOBaHUS KPYMHble 3arpss-
HEHWUs 3a0epXMBaKOTCA B BEPXHEM Croe 3arpys3ku, a
OCTaBLUMECH MeJSIKue — B HMKHEM. TakuM 06pasom,
pabotaeT Becb 06bem 3arpy3ku. OcBeTNUTENbHbIE
PUNBTPbI 3PMEKTUBHBI NPU 3a4ep>XXaHum YacTuL, pas-
Mepom >10 MKM.

4.2.2. Texnonorusa yunbTPOBaAHMA

Bopma, cogepxallas B3BELLUEHHble 4acTuupl, OBU-
rasiCb Yyepes3 3epHUCTYI0 3arpysky, 3agepXusaroLLyo
B3BELUEeHHble 4YaCTulbl, OCBETNAETCA. ad)(*)eKTI/IB-
HOCTb npouecca 3aBUCUT OT (bVI3VIKO-XMMW-IeCKMX

BOOONMOAINOTOBKA
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CBOWCTB MpuMecen, unbTpytowen 3arpyskm m rug-
poanHaMmn4eckmnx akTopoB. B TonuwmHe 3arpysku
NPOVCXOAUT HaKannmBaHue 3arps3HEHUN, YMeHbLLUa-
eTcsl CcBO6OAHbIN 00bEM MOp M BO3pacTaeT ruapas-
NYECKoe COMPOTUBIIEHNE 3arpy3ku, YTO NPUBOOUT K
pOCTy NOTEpb Hanopa B 3arpy3ke.

B o6Liem Buae, npouecc punstpaumm MOXHO yC-
NOBHO pa3buTb Ha HECKONbKO CTafuKh: NepeHoc Yac-
TVL U3 NOTOKA BOAbl HA MOBEPXHOCTb PUNLTPYIOLLIE-
ro marepuana; 3akpensiieHve 4acTuL, Ha 3epHax u B
Lensx Mexay HMMU; OTpbIB 3aKPEMJEHHbIX YacTuL, C
nepexofom nx 06paTHO B NOTOK BOAbI.

Vi3BneyeHre npumecen n3 BoAdbl U 3aKpenneHue
NX Ha 3epHax 3arpy3ku NpPoucxoamT MO AENCTBUEM
cvn agre3vn. Ocapok, hopMUpyOLLMIACA Ha YacTu-
Luax 3arpy3ku, MMeEET HENpPO4YHYK CTPYKTYpYy, KOTO-
pas o4 BANSHUEM MMAPOOANHAMUYECKUX CUIT MOXET
paspywartbcs. HekoTopas 4acTe paHee MpUIIMMLLINX
YacTul, OTpbIBAeTCsA OT 3epeH 3arpy3ku B BUOE Men-
KX XJIOMbEB W MEPEHOCUTCA B MOCMEQyHOLLME Cron
3arpy3ku (cyddosus), raoe BHOBb 3afepXXMBaeTcs B
NopoBbIX KaHanax. Takum ob6pasom, NpoLecc ocBeT-
NEHNsI BOObl HYXXHO paccMaTtpuBaTtb Kak CyMMapHbI
pe3ynbTaT npouecca agre3unn n cyddosnn. OcseTtne-
HME B K&XXOOM 3fIEMEHTAPHOM CJloe 3arpy3ku npowc-
XOQMWT OO Tex nop, Noka MHTEHCMBHOCTb NMPUIMNaHns
YacTuL NPeBbILLAeT MHTEHCUBHOCTbL OTpPbIBA.

Mo Mepe HacbIWeHMs BEPXHUX CIIOEB 3arpys3ku
npouecc unsTpaumm nepexoamTt Ha HUXepacnoso-
XXEHHble, 30Ha unbTpaL MM Kak 6bl CXOAUT MO Hanpae-
NEHVIO NOTOKa OT 0b6nacTu, rge PUnLTpYyoLLENn MaTe-
puan yXxe HacbilWeH 3arpsi3HeHMeM M npeobnagaet
npouecc cyddo3mm K 065acTu CBEXEWN 3arpy3ku.
3ateM HacTynaeT MOMEHT, KOrja BECb CJI0M 3arpy3ku
unbTpa OKasblBAeTCs HaCbILEHHbIM 3arpsa3HeHus-
MU BOAbl, U Tpebyemas cTeneHb OCBET/IEHUS BOObI HE
obecneumnBaeTcs. KoHLeHTpauusa B3BECU Ha BbIxoAe
3arpy3Kku Ha4MHaeT Bo3pacTarhb.

Bpemsi, B TeyeHMe KOTOpPOro [OCTUraeTcs oOcC-
BET/IEHME BOAbl OO0 3a[aHHOM CTeneHu, Ha3blBaeTCs
BpeMeHeM 3aLynTHOro fevictemsi 3arpy3ku. Npu ero
OOCTVXKEHUM NMOO MpU OOCTUXKEHUWN MpenesibHon no-
TEPU Hanopa OCBETNUTESbHbIA (PUALTP HEO6X0AMMO
NEpPEBECTUN B PEXUM B3PbIXSSAIOLLEN NMPOMbIBKA, KOT-
Ja 3arpy3ka npoMbiBaeTcs 06paTHbIM TOKOM BOfbI, a
3arpsisHeHnst cOpacbiBalOTCA B ApeHaXx.

BO3MOXHOCTb 3afepXaHus ¢UILTPoOM pyobon
B3BECW 3aBWUCUT, B OCHOBHOM, OT €€ MacCbl; TOHKOM
B3BECU M KOMMOUAHbIX YacTUL, — OT MOBEPXHOCTHbIX
cvn. BaxHoe 3HayeHre MMeeT 3apsh B3BELUEHHbIX
YacTul, TakK Kak KON/IOMAHble YacTuubl OLHOUMEH-
HOro 3apsiga He MOryT OObEeOUHSITLCS B KOHrfoMe-
paTtbl, YKPYMHATLCA M OcefaTb: 3apsf NpensTcTByeT
nx conuxeHuto. MNpeogoneBaeTcs 3TO «OTHYXKAEHME»
4YacTUL, UCKYCCTBEHHbIM KoarynuposaHueM. Kak npa-

YacTtb nepsas

BWUNO, KoarynupoBaHue (MHorga, OOMONHUTENBHO,
— (pnokynupoBaHue) NPoOM3BOAUTCA B OTCTOMHUKAX-
ocBeTnuTeNsx. YacTto aToT Npouecc CoBMELLLAaeTCs ¢
YMSAr4eHMeM BOAObl U3BECTKOBAHWEM, WNN COHOO-U3-
BECTKOBAHWEM, UM €0KOHATPOBLIM YMAMYEHVEM.

B 06bI4HbIX OCBETNUTENBHBIX (PUNBTPax Yatle Bce-
ro Habniogaetcs nneHoyHoe dunbTpoBaHne. O6b-
eMHoe (PUNbTPOBaHNE OPraHU3yT B OBYXCNOWHbIX
unbTpax 1 B Tak Ha3bIBAEMbIX KOHTaKTHbIX OCBETNIN-
Tensx. B cdomnbTp 3ackinatoT HMXKHWUIA CION KBapLEeBO-
ro necka c pasmepom 3epeH 0,65-0,75 MM 1 BepxHUI
cnown aHTpauuTa ¢ paaMmepom 3epeH 1,0-1,25 mm. Ha
BEPXHEN MOBEPXHOCTU CNOsi KPYMHbIX 3€peH aHTpa-
uuTa nfneHka He o6pasyeTcs, B3BELLUEHHbIE MPUMECH
NPOHMKAIOT Briy6bb Cos — B NOPbl U OTKNaablBakoT-
Csl Ha NOBEPXHOCTK 3epeH. BaBelleHHbIE BeLLecTBa,
npoLuepLIne Cfon aHTpaumTa, 3agepXX1MBaroTCs HUX-
HVM Cfl0em necka.

Mpu B3pbIXNAOLLEN NPOMbIBKE (urbTpa crnom nec-
Ka 1 aHTpauuTa He nepemMeLLMBaloTCcs, Tak Kak nnoT-
HOCTb aHTpauuTa BABOE MEHbLLE MIOTHOCTM KBapLie-
BOro necka.

4.2.3. CxopocTb thunbTpoBaHUs

CKopocCTb NpoTekaHus BoAbl Hepes PuUnsTpyroLLniA
CMON 3aBUCUT OT HECKONbKMX (DaAKTOPOB: Npupogbl
UNBTPYIOLLIEro MaTepuana; xapakrepa 3arpa3HeHunn
BOOb! («CMUHaeMbIe» YacTuLbl, HaNpUMep, MOPoKcug,
xeneaa (Fe*), unn «HecMmnHaemble», HaNpMmep Mers-
K1e KBapLeBble MECHNHKMN); TONLUHBI PUALTPYIOLLErO
Cnosi; Temnepartypbl BOAbI (HANpUmep Ans necyaHoro
hunbTpa YCTAHOBMEHO: MpU YBENMMYEHUN Temnepa-
Typbl Bogbl oT 20 fo 60°C ckopocTb ouNbTPOBaHMSA
MOXHO YBENVYUTb BABOE — MNpU TOW Xe 3heKTUB-
HOCTM (OUNLTPOBAHUS).

[lna necyaHoro puneTpa CKOpPoCTb PUNBTPOBAHUSA
MOXHO BbIYUCIUTL MO hopMyne:

V=3600'C'd2-h’ (41)

I-(0,7+0,03 - )

roe v — CKOpoCTb (PUNBTPOBaHMA, M/Y; ¢ — KO3-

PULMEHT, MpUMepPHO paBHbIn 40; d — guameTp rpaHysn

uUNLTPYyIoLLEro necka, M; [ — TonwmHa punsTpyroLLe-

ro crnosi, M; h — noteps Hanopa npu UILTPOBaHUN, M
BOA. CT.; t — TemnepaTtypa Bogbl, °C.

4.2.4. YcnoBusa npuMmeHeHus

dunbTpoBaHME B OCBETIUTENbHbIX hunbTpax npu-
MeHSIeTCA ANA yaaneHus B3BELLEHHbIX MpUMecei npu
nx konmyectse o 100 mr/n (ABYXCNONHbIE (PUNBTPbI)
n 0o 50 mr/n (ogHocnorHblie). Ecnn B ncxogHom Boge
3HaYeHMs MepmaHraHaTHoOW OKMCISeMOCTM 6onblue
15 mrO/n unu useTHocTh 6onbLue 30 rpagycos nnatu-
HO-KO6ANbLTOBOW LUKasbl (OBYXCIONHbIE OUETPbLI) U

BOOONMOANOTOBKA

Bubnuoteka «Aksa-Tepm»




YacTtb nepsas

okucnsemocTu 6osbLue 8 MrO/n nnu LBETHOCTU 60S1b-
we 20 rpagycoB — (OQHOCSIOViHbIE (PUNLTPbI), TO He-
06X0QMMO MpeaBapuTenbHOe Koarynuposanue. pu
BOA,03a60pe 13 OTKPbITbIX BOGOEMOB KoarynmposaHve
CynbdaToM antoMUHKS UM OKCUXSIOPULOM aiioMUHUS,
Kak npaBuno, NPMMEHSETCH B NepUOLbl NaBOOKOB MUK
LBeTeHUss BoAbl NPV MokasaTensx KadyecTBa UCXoa-
HOW BOAbI: LLENOYHOCTb — A0 2 MMOJb/M; UBETHOCTb —
6onee 30 rpagycoB MNNaTUHO-KOGANBTOBOW LUKasb;
nepmMaHraHaTHas okucnsemoctb 6onee 5 MrO/n — npu
nocnegyoLweMm 06ecCconMBaHNM MOHUPOBAHMEM WU

06ecKkpeMHUBaHNK, NepMaHraHaTHas OKUCNAEeMOCTb —
6onee 12 mrO/n,— npu nocnegyoLemM HaTpUi- UIu
BOOOPOA-KaTUOHNPOBaHuK. Npy 3TOM OOSKHbI Mpe-
gycmaTpuBaTbCsl BCMOMOraTefibHble peareHTbl: npu
HegoCTaToO4HOM (MeHbLue 1 MMOMb/N) LLEeNoYHOCTU —
rMapokeup Hatpus, kapboHaT WM rugpokap6oHaT
aTpus, OKCKA KanbLus; Npy NIOXon Koarynmpyemoc-
TV — XJI0p WAW XJIOpHAasA U3BECTb; ANA YKPYNHEHMUS
xnonbeB (ecnu copgepxaHue B3BELLUEHHbIX Npume-
cel B UCxofHoM Bofe He 6onee 20 mMr/n) — gonoky-
NAHTbI.

Tabnuua 4.1

TexHonormyeckue nokasarenn Ans NPOMbILLSIEHHbIX (UBTPOB C O4HOCIONHON 3arpy3Koii

HaumeHoBaHue

Mokazatenu ang unbTPyHOLUNX MaTepuanos™

lecok kBapueBblii
WIK KBapL

Kpowka
MpamopHas

AHTpAUUT UK
TepPMO-aHTpaLuT
Apo06neHbIN,
BaNoBbIN

4

Apo6neHbIn

OnTMManbHbIiA UAMETP OCHOBHOM MacChl 3epeH, d, , MM 0,5-1,6 0,5-1,6 0,6-1,4
A heKTNBHBIA aMeTp 3epeH, ds_@ = d,;, MM, He MeHee 0,35 0,35 0,6
CpepHui anametp 3epex, d = d,;, MM 0,7-0,8 0,7-0,8 1,2-1,3
IKBMBANEHTHbI AUAMETP 3€PEeH, . MM 0,7-1,2 - 1,1
KoathchnumeHT HeOAHOPOAHOCTY 3epeH, d,/d, , He 6onee 2,2 2 1,7
[InoTHOCTbL MaTepnana, r/cm® 2,6-2,7 2,5-2,8 1,4-1,7
[NOTHOCTb HackinHas mMatepuana, T/m® 1,6-1,7 1,6-1,8 0,75-0,9
[Topuctoctb, %, He MeHee 35 34 85
lcTupaemocTtb, %, He 6onee 0,5 0,5 0,5-1,0
13menbyaemocTb, %, He 6onee 4 4-5 4-5
Xummnyeckas CTONKOCTb:
MPUPOCT COAEPXXaHUs CyXOoro octarka, Mr/i, He 6osee 10-20 10-20 10-20
MPUPOCT COAEPXXaHUA KPEMHUECOEANHEHWIA, MI/11, He 6oree 10 - 2-3
MPUPOCT 3HAYEHNS NEPMAHTaHATHOI OKIUCASeMOCTI BOAI, MrO/n1, He 6onee - - 8-10
[opoBble noTepu Matepuana, %, He 6onee 10 10 10
Temnepatypa counstpyemont Bogpl, °C, He 6onee 100 100 100
BogopopaHblil nokasatenb (pH) dunbTpyemon Bofbl <9 >8 <9
30nbHOCTb, %, He 6onee - - 10
CopepxxaHue cepbl, %, He 6onee - - 2-3
CopepxxaHue ABYOKUCK KpeMHUS, %, HE MeHee 95 - -
CopepxaHue kap6oHata Kanbuus, %, He MeHee - 98 -
BbicoTa dounbTpyHOLLEro CIos, M 0,7-2,0
BbicoTa «BofsiHON NMOAYLLIKI», % BbICOTbI PUILTPYIOLLIErO €0, M, HE MeHee 30-60
PacyeTHast ckopocTb (OMNLTPOBAHUSA, M/Y:
4 1py NpeaBapuTenbHoit 06paboTKe BOAbI B OTCTOMHUKAX UM OCBETINTENAX:
HOPMabHO 8 8 8
chopcMpoBaHHO 10 10 10
4 Npy 0CBETNIEHNUU BOAbI 663 NpeBapuTeNibHOM 06paboTK:
HOPManbHO 5 5 5
dhopcrpoBaHHo 7 7 7
BOOAONMOAOAINOTOBKA
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Tabnuua 4.1
lpogonxeHue

PacyeTHas rps3eeMKoCcTb UNbTPYHOLLEr0 MaTepnana (Mpu BbICOTe
cunbtpytowlero cnos 1000 mm), Kr/m3, He 6onee:

npu BOAE, He 06paboTaHHOM peareHTamMi 1 He npoLLeLen OTCTONHUKI 0,75 0,75 0,75
1 OCBETAUTENN

npu BOAE, M3BECTKOBAHHOII 11 KOArynMPOBAHHOM U npoLueLlen OTCTONHNKN | 1,25 1,25 1,25
1 OCBETAUTENN

npu Boae, 06paboTaHHOI KOArynsHTOM, HO He NpOLLeLlen OTCTONHUKIA 1,5 1,5 1,5

1 OCBETANTENN
npu BoAe, 06pa6oTaHHOM KOArynaHTOM 1 MPOLLEALIEN OTCTOMHUKM
1 OCBETAUTENN:

Mpy OAHOCTYNEHYATOM (PUNLTPOBAHNN 2,5 2,5 2,5
Mpu ABYXCTYNeH4aToM (QUSIbTPOBAHUN ANs OMNLTPOB 1—ii CTYNEHM 55 O15 8,0
ConpoTuBneHne unbTpa NOTOKY BOAbI NEpes NPOMbIBKOI NPy BbICOTE 1,0 1,0 1,0

cunbtpytowlero cnos 1000 mm, 10° Ma, He 6onee

Pexxum 06paTHOii NPOMbIBKM:
WHTEHCUBHOCTb MPOMBIBKM, 11/(C-M?), He MeHee 12 12 12

Pexum BoL0-BO3AYLLHOI NPOMbIBKY Npu Temnepatype ~20°C
(cocTouT M3 TPex NocnefoBaTenbHbIX ONepaunii: NpoLyBKa BO3AYXOM,
COBMECTHas BOJ0-BO3/YLLUHAA MPOMbIBKA, MPOMbIBK BOAO):

WHTEHCUBHOCTb NPOAYBKN BO3MYXOM, J1/(C-M?) 15-20 15-20 13-15
BPEMS NPOLYBKI BO34YXOM, MUH 2-5 2-5 2-5
WHTEHCMBHOCTb MOAAYM BO3LyXa BO BPEMS COBMECTHOM BOJ0-BO3AYLUHON 15-20 15-20 13-15
NpOMbIBKM, 1/(C-M?)

WHTEHCMBHOCTb MOAA4Y BOAbI BO BPEMS COBMECTHOW BOJ0-BO3AYLUHON 2,5-3 2,5-3 2,5-3
NPOMbIBKM, 1/(C-M?)

BPeMS COBMECTHOMN BOAO0-BO3LYLLIHON NPOMBbIBKM, MAH 4-5 4-5 4-5
WHTEHCWUBHOCTb NOAA4M BOAbI, 11/(C-M?) 6-8 6-8 6-8
BPEMS NPOMbIBKM BOLOIA, MUH 5-8 5-8 5-8

PeXum npombIBKM B OTCYTCTBKE BO3AyXa (NPOMbIBKA NpeAycMaTpuBaeTcs
(b1nbTPOBAHHOM, UK BOLONPOBOAHON, UM OCBETAEHHON NOC/E OTCTOMHNKOB-
OCBET/IUTENeN BOAOM):

WHTEHCWUBHOCTb NPOMBIBKMU, J1/(C-M?), HE MeHee 12-16 12-16 12-16
BPEMS NMPOMbIBKM, MUH, HE MeHee 20 20 20
Paclunpenue cunstpytoLLero cnos, % 30-50
Hanop Bogbl, HE06X0AUMbIV 71 NPOMbIBKI (OUIBTPOB, NPU BbICOTE
cbunbTpytowlero cnos 1000 mm, 10° Ma, He MeHee 1,0 1,0 1,0
Hanop Bo3ayxa, Heo6X0AMMbIiA Ans NpoayBKn unstpa, 10° Ma, He MeHee 0,1 + 2 BbICOTbI CTON62 BOALI B (OMNbTPE
To xe, 10° a, He 6onee 1,0 1,0 1,0

* TIpUMEHSIIOTCS U HEKOTOPbIe Apyriie oMNbTPYHOLLME MaTepuansl (CM.: 4. 2, «DUnbTpytoLLne 3ePHUCTbIE MaTepuanbl Ans OCBETIEHUS U
CoOLMI BOABI»).




YacTtb nepsas _______________________________________________________________________________|

lNpumeyvaHus K Tab. 4.1
1. OKBMBANEHTHbIN OnaMeTp 3epeH

d,,=100/X (P/d,), (4.2)

rae P —npoueHTHoe copepxaHie chpakLuy co CpeaHUM aMameTpom 3epeH d , Mm; d, =100/ (P,/d, + P/
d,+...+P /d); (d,, d,, ...,.d cooTBeTcTBytOT dCp tbpakumin, gonu kotopeix: P, P,,..., P ).

2.4d,, d,,, d,, — anameTp 3epeH (Mm), cooTBeTcTBytoWMI 10-, 50-, 80%-HOMy Kanuépy maTepuana.

3. 3epHa gpo6neHoro aHTpaumTa JOMmKHbI UMETb Ky60- Unn wapoobpasHyo hopmy. NpumMeHeHne aHTpaum-
Ta CNoMCTOro CTPOEHUS He JOMyCKaeTcs.

4. [Insa 3arpy3ky unsTpoB BOOOMOArOTOBUTENbHBLIX CTAHLMIA CUCTEM XONOLHOIO U ropsivero X03sMCTBEHHO-
NUTLEBOrO0 BOAOCHAOXEHUS crieQyeT NMPUMEHSATb Martepuansl, yooBneTsopsowmne TpebosaHam MuH3gpasa
Poccun (cm. Tabn. 2.1, n. 66).

5. Mpu OBYXCNOMHON 3arpy3Ke HUXXHUIA CINOW — NeCOK, BEPXHUI — aHTpauuT.

6. AHTpauUT MOXET UCMOoNb30BaTbCs Npu NIO60M CxeMe BOAOMOArOTOBKN. KBapLeEBbIN MECOK MOXET npume-
HATBCS MPU MObLIX CXeMax, KPOMe — UCMOSb3YIOLLMX METOObI MarHe3nanbHOro 06eCKPEMHMBAHNS N feMUHepa-
nM3aumm noHmposaHmeM. MpamopHas KpoLLKa MOXET MCMNOMb30BaTbCs NPU NPEeALLECTBYIOLLEM M3BECTKOBAHWUM
n ctabunusaumm Boapl. PekomeHayeTcs Takxe NPpUMEHsTb OPO6IeHbIN kepaM3nuT ¢ 3epHamMu anameTtpom 0,8—
1,2 MM; NO CpaBHEHMIO C MECKOM KepamM3nUT MeHee nnoTeH — 1,69 1/m® BmecTo 2,65 T/M° ansa necka — v geLuesne
MO CPaBHEHMIO C aHTPaLIMTOM; FPA3EEMKOCTb KepaM3anTa B ABa pa3a 60sbLUe rpA3eeMKOCTHM necka.

Mpy mncnonb3oBaHMM B KayvecTBe QUILTPYOLLE- 4.3. HanMﬁ-KaTMOHMDOBaHMe
ro matepuana rmgpoaHtpaumTta A, no gaHHbiMm OAO
«®upma OPIP3C», TexHonormyeckue mnokasarenu

OCBETUTESbHbIX (PUILTPOB: 4.3.1. CVI.I.IHOGTI: MmetToaa
CKOPOCTb (hMNbLTPOBaHUS, M/Y: CambIii  pacnpoCTpaHeHHbIM METOL  YMSAr4eHus
npn 3epHuctoctu aHtpauymta 0,6-1,6 MM — BOgbl — HaTpu-KaTMoOHMpoBaHue. MeTon OcCHoBaH
okono 30; Ha CMOCOBHOCTN MOHOOOMEHHbIX Martepuasnos obme-
npu 3epHuctoctu aHtpaumta 0,8—-2,0 MM — HMBATb HA WOHbI KasbLMa U MarHus WOHbl OPYrux
okoro 40. BELLECTB, He 06pas3yloLnX Hakunb Ha TensoHanps-
Pexx1m B3pbIxiieHns (06paTHON NPOMbIBKN): )KEHHOW MOBEPXHOCTU (TPYOHbIE 3KpaHbl KOTOB, Ten-
B3pPbIX/IEHME BOJOWN B TeHEHNEe 3—5 MUH; NOOBMEHHMKKN, MOBEPXHOCTU XAPOTPYOHbIX KOTIIOB).

ApeHvpoBaHve Boabl 13 unsTpa A0 ypoBHA 50—  BellecTB TakMx Hemano, HO B CBA3W C [OOCTYMHOC-
100 MM BbIlLEe BEPXHEWN NMOBEPXHOCTU PUNBTPYIO-  ThiO M OTHOCUTENbHOW AELIeBU3HON xnopuaa HaTpus
LLen 3arpysKku; MMEHHO OH OblI1 BbIGpaH B Ka4ecTBe peareHTa ans pe-
B3pbIXJIEHNE BO3OYXOM B TedeHue 3—5 MuH; reHepaumm kaTMoHuTa.

cOpoc nepBbIX NOpLUMIA ounbTpaTa B ApeHax.

Ta6bnuua 4.2
@uUnbTPbI C ABYXCIONHOI 3arpy3Kon

OunbTPYHOLLNIA [paHynomeTpu4ecKknin coctTas 3arpy3ku
LU L IunameTp 3epeH, MM Koadhdpmuuent Bbicota cnos,
MWHWUMAanbHbIA MaKCHManbHbIN 3KBUBANEHTHbIH HEOAHOPOAHOCTH MM
3epeH
KBapLieBbIil NECOK 0,5 1,25 0,8 2 500
AHTpauut, Banosbin | 0,6 1,4 1,1 1,7 500

lNpyumeyaHve k Tabn. 4.2.
Opyrve nokasatenu (ons ounnsTpoB C OQHOCIOMHON 3arpy3kon) — B Tabn. 4.1.

BOOONMOAINOTOBKA
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Kpome ToOro, npopyktbl pereHepauun — CaCl,,
MgCl, — xopollo pacTBopuMbl B BOfe, B OT/M4Me,
Hanpumep, ot CaCO, (pereHepauust kapboHaTOM Ha-
Tpusa (Na,CO,) unn CaSO, (pereHepaums cynbgarom
Hatpusa (Na,SO,)).

Peakunn obmeHa mnoHammn (R — koMnnekc kaTumo-
HWUTa, YMPOLLEHHO Ha3blBAaeMbI aHUOHUTHOW YacTbio
KaTuoHuTa):

2 NaR + Ca(HCO,), <> CaR, + 2NaHCO,;  (4.3)
2 NaR + Mg(HCO,), <> MgR, + 2NaHCO,;  (4.4)
2 NaR + CaCl, <> CaR, + 2NaCl; (4.5)
2 NaR + MgSO, <> MgR, + Na,SO,; (4.6)
2 NaR + CaSiO, <> CaR, + Na,SiO,, (4.7)

YpaeHeHua peakuun ¢ conamm MgCl,, CaSO, u
MgSiO, aHanoru4Hbl ypaBHeHusm (4.5), (4.6), (4.7)
COOTBETCTBEHHO.

3ameHa MOHOB KarnbLyMs U MarHusi MIOHOM HaTpust
rapaHTUpPYyeT OTCYTCTBUE HaKMNeobpa3oBaHWU Ha rpe-
IOLLIX NMOBEPXHOCTSAX KOTIIOB M TEMI006MEHHNKOB.

Mo mepe nponyckaHus BOAbl Yepe3 CrOoW KaTuo-
HUTa KONIMYECTBO MOHOB HATpUs, CMOCOGHbIX K 06-
MEHY, YMeHbLUAeTCs, a KOJIMYECTBO MOHOB KasbLus
N MarHus, 3agepXXaHHbiX Ha CMofe, BO3pacTaeT, To
€CTb KaTUOHUT «UCTOLLLaeTCcA». Torga ero cnenyer pe-
reHepMpoBaTb — MPOMNYCTUTb Yepe3 CIoW KaTMoHuTa
pacTBOp Xnopupa HaTpus, 1 o6MeHHas Cnoco6HOCTb
KaTMOHWUTa BOCCTaHaBMBAETCS.

Mpoueccbl MOHHOrO 06MeHa obpaTtuMbl. [loaTomy
€CNN B BOAE MOHOB HaTpua CTAHOBMUTCS BCE GOSIbLLE
1 60nbLUE MO CPABHEHUIO C KONMYECTBOM MOHOB Kaslb-
LUMSt U MarHus, To NpoLecc nornowieHns noHos Caz u
Mg?* 3amennseTcs, TO eCTb BCe 60MbLUe COABUraeTcs
B JIEBYIO CTOPOHY peakumii (4.3)—(4.7) n MoxeT 6bITb
N306paxKeH Tak:

CaR, + 2Na* <> 2NaR + Ca*;
MgR, + 2Na* <> 2NaR + Mg?*.

(4.8)
(4.9)

WMoHel Na*, Ca® n Mg?* HasBaHbl IpoTMBOMOHaMM.

OTO CBOWCTBO KAaTUOHWUTOB UMEET Ba CNEACTBUS.

lepBoe. lNpu yBennyeHnn mmHepanusaummn oo6-
pabaTtbiBaemMon BoAbl (yBenu4eHve wupet, B OC-
HOBHOM, 3a CYeT yBENM4YeHUs COAepXaHus B BOAEe
HaTpWsa 1 B ropasfo MeHbLUEN CTENEHN — Kanus) no-
nyyeHue rnyeokoyMaryeHHom BoAbl TPaauLMOHHbIM
HaTPUI-KaTUOHNPOBAHNEM — [axe AOBYXCTyneH4a-
TbiIM — CTaHOBUTCHA BCe 6ofiee npobneMaTtu4HbIM.
Yucnosoe BbipaXeHne 3TOro SABMEHUS MNPUBELEHO
B Tabn. 4.4.

Bropoe. Ob6ecne4ymBaeTcs BO3MOXHOCTb pereHe-
pauun KatnoHuta 5—10%-HbIM pacTBOpPOM Xrfopuaa
HaTpus. KOHLEeHTpaLmsa noHa HaTpusi B pacTBOpeE Mpu
3TOM 3aBeJOMO WM HaMHOro 60fbLUe KOHLEeHTpauum
WOHOB KarbLMa U MarHus B KaTUOHUTE.

YacTtb nepsas

4.3.2. Oco6eHHOCTN HATPWiA-
KaTUoOHNpoBaHNA U pereHepayun
KaTuoHuTa

B 10 Xe Bpems yny4iuats 3PPEKTUBHOCTL pereHe-
pauum nyTeM yBeNMYEHNs KOHLEHTpaLumn pereHepupy-
lOLLIero pacTBopa MOXHO [0 onpeaenieHHoro npeaena,
OVNKTYEMOro 3KOHOMUYECKUMM COOBPaKEHUAMMU, KOTO-
pble BbIHY>XXJAIOT OrpaHN4MBaTLCS HEKOTOPbLIM PacXo-
[OM pacTBopa, TO eCTb YMeHblLaTb 06beM pacTBopa
NpwY yBEMYEHNN KOHLEHTPaLMN HaTpUiA Xropuaa.

OT0, B CBOK O4epedb, yMeHbLlaeT adhekTmB-
HOCTb pereHepaumm, Tak Kak BbITECHEHHbIE U3 KaTWNO-
HuTa noHbl Ca?* n Mg?* pacnpegensoTcs B MEHbLUEM
06beMe pereHepaLmoHHOro pacTBopa, KOHLEHTpauus
NX yBENNYMBAETCS, U B Ka4eCTBEe MPOTMBOMOHOB OHU
B TaKMX yCrnoBusx 605ee 0enCTBEHHbI.

OpHOBpeMEHHO yMeHbLUeHe obbema pacTBopa
pereHepaHTa CHWXaeT MOMHOTY pereHepauun, Tak
Kak yMeHbLLIEHME KONMYEeCTBa 3TOro pacTBopa CHMXa-
€T ero o6mMeH B NPOCTPaHCTBE MEXAY 3epHaMu KaTu-
OHWTa — XenaTesnbHa TPEXKpaTHasA CMeHa XMOKOCTU B
3TOM NPOCTPAHCTBE.

[na KoMmneHcaumn onnucaHHoro HegocTaTka peko-
MeHOyeTCcs ABYXCTyneH4yaTas pereHepaums: cHadana
pa3baBneHHbIM (2—3%-HbIM), 3aTeM 60Nee KOHLIEHT-
pypoBaHHbIM (10—12%-HbIM) pacTBOPOM xnopuaa Ha-
Tpus. AHanor Takoro cnocobta pereHepaumm — OBYX-
CTyneH4yaToe HaTpumr-katmoHupoBaHue. B cunstpe
BTOPOWN CTyneHu npotusomoHoB Caz* n Mg* o4eHb
Masio, M OHM XOPOLLIO BbITECHAIOTCH KOHLIEHTPUPOBaH-
HbiM pacTteopoM NaCl.

CkopocTb  (bunbTpOBaHMA pereHepaumoHHOro
pactsopa npuv OrpaHW4eHHOM €ero pacxoge Bcer-
Ja MeHbLUe CKOpPOCTU (OUNbTPOBaHMA yMsAryae-
MoW Bofbl. [Ans Toro 4tobbl guddy3us noHos Na*
BHYTPb 3epHa KaTuoHuta u noHos Ca?* n Mg? ns
3epHa B pacTBOp OCYLLeCTBMAnacb B JOCTAaTOYHOM
Mepe, HYXHO Bpemsl — He MeHee 15 MUH. OTum n
onpefenseTca MakCumasnbHas CKOPOCTb (PUNBLTPO-
BaHMUA pereHepauMoHHOro pacTtBopa 4Yepes3 Crown
KaTuoHuTa — 4—6 M/4 (YCNOBHO NPUHUMAETCS, HYTO
PUNLTP NYCTON).

Temnepatypa, kak 1 B 60SbLUIMHCTBE XMMMYECKMX
NPOLIECCOB, MHTEHCUPUUMPYET ONPAY3UI0 NOHOB, U
No3TOMYy TaMm, rae BO3MOXHO, MPOM3BOANTCA Harpesa-
HVe yMAar4yaemMon BOAbl 1 pereHepaumoHHOro pacTeo-
pa xoTs 6bl o 35—40°C.

3Ha4veHue BogopoaHoro nokasarens (pH) ymsrya-
€MOW BOApbl CYLLECTBEHHO BNUSAET Ha OOMEHHYIO eM-
KOCTb KaTuoHuTa B HaTpueBon cdopme. Yem Huxe pH
(4em 6onbLUe B Boge MoHOB H*), Tem 60nblLlue MOHOB
H* yyacTBytOT B 06MeHe ¢ noHaMmn Na*:

NaR + H* < HR + Na*. (4.10)

BOOONMOANOTOBKA
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YacTtb nepsas

VoHbl Bogopoga o6riafdatoT HECKOSIbKO 6ONbLLMM,
YeM WOHbl HaTpusa (CM. NUOTPOMHbIN PSg B Y. 2,
n. 4.3.8), CPOACTBOM K KaTMOHMWTY, MO3TOMY MOrJo-
LLEeHHble KaTMOHUTOM WOHbI H* MNOXO BbITECHAOT-
csl noHamu Na*, To ecTb «3aKOHHble» MecTa NOHOB
Na* 3aHaTbl MoHamu H*. 3Ha4nT, obMeHHass eMKOCTb
katmoHuta no moHam Ca? n Mg cHmxaetcs. Kak
npasuno, MNpuv HaTPUA-KATUOHUPOBAHUM 3HaYeEHME
pH gomkHo 6bITb He MeHee 6,5 n He 6onee 10,0 (BO
n3dexaHne paspyLleHns KatmoHuTa).

TexHonorn4eckne CcBOMCTBA WMOHUTOB OMMUCaHBbI
TakXe B 4. 2.

4.3.3. Kputepun npuMeHMmMocT MeToaa

Mpepenbl NpUMEHEHUs HaTPUA-KaTMOHUPOBAHWS
ONsi NOAroToBKM [06aBOYHOM BOAbl MApPOBbIX KOT-
NOB N JpYyrnx SHEepreTM4Yecknx o6beKTOB 3aBUCHT, C
O[OHOM CTOPOHbI, OT HEO6XOQUMOCTUN NPELOTBPaTUTL
npexaeBpeMeHHoe npeKkpalleHne Wnu yxygleHue
paboTbl KATUOHMWTA, a C APYroV — OT TEXHNYECKMX 0CO-
GEHHOCTEN KOHCTPYKUMM KOTNoB. NpegycmaTpuBaeT-
Csl OLieHKa MSATU KpUTEPUEB.

Kap6oHaTHasi )KeCTKOCTb MCXOAHOW BOAbI

Kap6oHaTHas XeCTKOCTb UCXOOHOW BOLbl NPWU Ha-
TPUN-KaTUOHNPOBAHMM U MOCAeyoLLern atMmocdep-
HOW TEepPMNYECKOW feadpaunm MOXET NpUHMMaTh cre-
JytoLme 3Ha4eHns:

— 011 NapoBbIX KOTMOB W 3aKPbITbIX CUCTEM Ten-
NOCHaBXeHUs — NPaKTUYECKN NI60e (PacTBOPUMOCTb
coneun KapboHaTHOM XeCTKOCTU TakoBa, YTO B pearb-
HbIX YCNOBUSAX 3HA4YeHWe KapOOHaTHOM >XEeCTKOCTU
NMOBEPXHOCTHOM BOAbI 60sbLUe 7 MMOSb/N He ObIBaET;
kapboHaTHasi >XeCTKOCTb MOA3EMHONM (apTe3naHc-
KOW) BOAbI MPX NonagaHun ee Ha NOBEPXHOCTb TakXe
YMeHbLUIAEeTCA 00 3HAa4YEHUIN He 6osbLUue 7 MMOSIL/N);

— OJ151 OTKPbITbIX CUCTEM TEMSIOCHAGXEHWSA N CUCTEM
ropsiiero BogocHabeHust — He 6onee 4 MMOsb/A.

B cnyvae Heo6Xx0ANMMOCTU YMEHbLLEHUS KapboHaT-
HOWM >XECTKOCTU CXeMa aMMOHUM-HATPUN-KaTUOHNPO-
BaHUs WNIN  HaTPUN-KaTUOHUPOBAHWUSA-NOOKUCIIEHUSA
MOXET 0Ka3aTbCsl 9KOHOMUYHEE CXeMbl BOLOPOA-Ka-
TMOHUPOBaHUSA C «FOIOAHON» pereHepaumen.

[Mpy BakyyMHOW TepMUYEeCKOW feaspauun, To ecTb
npv Temnepartype 65-70°C rugpokap6oHaTt HaTpus He
pasnaraeTtcs, U BOOOPOAHbIA nokasartenb (pH) Boabl
He yBenun4ymBaeTcs. OgHaKo 3TO CBOMCTBO BaKyyMHOM
Jeaspauumn He MOXET CIy>XUTb OCHOBaHWEM 015 yBe-
nM4eHns Npeaena 3HadeHnn KapboHATHOM XECTKOCTH
(6onbLUe 4 MMONb/M), TaK Kak pasnoXxeHue rugpokap-
6oHaTa HaTpusa NpomucxoouT B BOOOrPEMHOM KOTre, a
Nno HopMaMm KadecTBO NOAMUTOYHOM U CEeTEBOW BOAbI
OOJIKHO 6bITb OOHVM U TEM XeE.

Korpga HarpeB BOAbl npegycMmaTtpuBaeTcs B Ten-
noobMeHHMKax o Temnepatypbl 65—70°C, HaTpuin-

KaTMOHMPOBaHWE C BaKyyMHOW TEPMUYECKON feaspa-
Lumen MOXeT ObiTb MPMMEHEHO MpPU SIOO60M 3HAYEHUMN
KapOOHaTHOW >XXECTKOCTM UCXOOHOW BOAbI.

OTHOCUTENbHAasA LWEeN0YHOCTb KOT/IOBOW BOAbI

OfHoM 13 NpUYMH aBapuii NapoBOro KoTna MoryT
ObITb TPELLUMHbI H6apabaHa KOTNa, BbI3BAHHbIE MEX-
KpUCTanUTHOM KOppo3ven MeTanna nog BvsHU-
eM LenoYvyHon kotnoBol Bodbl. OaHHble BT, HIMNO
LKTW, ppyrmx opraHm3aumi nokasanu, 4YTto Takoe
paspylleHve meTanna 6apab6aHa BO3MOXHO TOSIbKO
npv OOHOBPEMEHHOM HaNM4mMm Tpex hakToOpPOB:

— MeCTHble pacTsrmMBalpLne MexaHU4eckme Ha-
NPsHKeHUs, 6NIM3KNEe NN HECKOSIbKO MPEBbILLAoLLMe
npegen TeKy4ecTu, TO eCTb HanpsXXeHus, G6rM3Kue
2,5 MH/mm?;

— HEenJIOTHOCTU B COYJIEHEHUSIX 3N1EMEHTOB 6a-
pataHa (BanbLOBO4YHbLIE U, OCOBEHHO, KienaHble
CoefnHeHus), rge MOXeT MPOUCXOAUTb rnybokoe
ynapuBaHue KoTtnoBoi Bogbl. O6pasytowiasacsa noj
BNISIHNEM KOPPO3MOHHBLIX areHTOB MfIeHKa OKWuC-
NOB Xefle3a Ha NOBEpPXHOCTU MeTanfa sawuwiaet
ero oT pa3suTus Kopposuu. lNpn nonagaHuu B LWesb
KnenaHoro cCoeauMHeHNst KOTNI0OBOW BOAbI NOCAEAHSA
ncnapsieTcs, nNpy 3ToM rMMBpPOKCUL HaTpus, ucnaps-
IOLLMIACS XY>XE BOAbI, HAaKananeaeTcs U Npu KOHLEH-
Tpauun 6onblue 10% HavymMHaeT pacTBOPSATb MIEHKY
OKUCNOB — KOPPO3us passuBaeTcs. Y4ntbiBaTb 3TOT
npouecc HY>XHo npu Temnepatype 6onee 200°C, HO
OLLYTUMbIM OH CTAHOBUTCSA Npu TeMnepartype 6onee
300°C, noatomy, korga KoTen 3JKcriyaTtupyeTcs C
OaBfIEHNEM MEHbLUMM, YEeM MacnopTHoe (Hanpwu-
mep, 0,6-0,7 Mlla BmecTto 1,4 Mla), BEpOATHOCTb
BO3HMKHOBEHWNS KOPPO3UM YMEHbLLAETCS;

— HebnaronpuaTHOe co4YeTaHue BEeLecTB B KOT-
NOBOW BOAE, B KOTOPOM OTCYTCTBYIOT HEO6XoouMble
3alUMTHbIE KOHLEHTpauMM MHIMOUTOPOB 3TOro BuAa
koppo3un. B kayecTsBe MHIIMOUTOPOB MOTYT BbICTYyNaTb
HaTpueBble conu: cynbdarbl, kapboHaTsl, docdarsl,
HUTPaTbI, CYNbUTLENIIONO3HbIN LLESIOK.

KOppO3MOHHbIE TPELLMHbI HE pa3BMBAIOTCH, €CIN
cobnofaeTcs OTHOLLEHHUE:

([Na,SO,] + [Na,CO,] + [Na,PO,]+
+[NaNQ,]) / [NaOH] > 5, (4.11)
roe [Na,SO,], [Na,CO,, [Na,PO,], [NaNQ,,

[NaOH] — copepxaHue B KOTIOBOWM BOAE COOTBETC-

TBEHHO cynbdhata HaTpus, kapboHaTta HaTpus, opTo-

docharta HaTpus, HUTpaTa HaTpUs U rMgpoKcuaa Ha-

Tpus, mr/kr. NaCl B gaHHbIX yCNOBUSX — HE MHIMOUTOP

KOppo3umn.

B n3rotaBnuBaembIx B HACTOsILLIeE BPEeMS KOTNax,

Nno KpamHen Mepe, OQHO N3 yka3aHHbIX YCIOBUN BO3-

HUKHOBEHWSI KOPPO3UWN OTCYTCTBYET.

BOOONMOAINOTOBKA
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Mo 3apy6exHbiM gaHHbIM («Nalco», CLUA), Hann-
yYne B KOT/IOBOW BOAE OLLYTUMOrO Konm4yectsa OMOK-
cva KpeEMHUS TakXe MOXET YCUmBaTb MEeXKpUcTan-
NINTHYIO LLIENOYHYI0 KOppo3uio B 6apabaHe KoTna.

B kOTesnbHbIX TPAOULNOHHO KOHTPONMPYIOT B KOT-
NOBOM BOLE 3HaYeHus obLLer MUHepanmaauuu, a He
cofep)xaHua oTaesnbHbIX conen. BeposTHO, no aTon
npuvynHe 6bINO0 BBEOEHO HOPMUPOBaHME He Mo yKa-
3aHHOMY OTHOLLUEHMIO (4.11), a N0 3Ha4YEHUIO OTHOCK-
TeSIbHOM LLIENTOYHOCTM KOTIIOBOWM BOAbI

e =1L =L _-40-100/S,_ <20, (4.12)

roe L — oTHocuTesbHas LWesilo4HOCTb KOT/IOBOM

BOAbI, %; LI — oTHOCcWTenbHas LWenoYHoCTL obpa-

6oTaHHON (fo6aBo4HOM) BOAbI, %; LU = — oblas wie-

NOYHOCTbL 06paboTaHHOW (LO06aBOYHOM) BOAbLI, MMOJL/IT;

S,, — MuHepanusauus o6paboTaHHON (006aBO4HON)
BOAbI, Mr/n (B TOM Y1Cne — cogepXXaHue xnopuaos).

O6wwas Lweno4HocTb 06paboTaHHON ([O6aBOHHON)
BOAbl MOXET ObITb MPUHATA PaBHOW, MMOSbL/I:

— Mocne HaTpun-KaTUOHNMPOBAHUS — OOLLIEN Lue-
NOYHOCTU NCXOZHOW BOAbI;

— nocfie BOJOpPOA-HATPUM-KATUOHMPOBaHMA Ma-
pannensHoro — (0,3-0,4) unn nocnefosaTenbHOro ¢
«[ONOOHON» pereHepaumert BoOOPOO-KATUOHUTHOIO
gunetpa — (0,5-0,7);

— nocne BOJOPOA-HATPUN-KATUOHUPOBAHUS COB-
mecTHoro — (0,7-1,2);

— nocne HaTpUr-KaTMOHMPOBaHUSA C MOAKUCIIEHU-
€M 1 HaTpUI-XNop-noHnpoBaHus — (0,5—-1,0);

— nocfne amMMOHWA-HaATPUA-KaTUOHMPOBAHUA —
(0,5-0,7);

— nocne n3eectkosaHus npu 30-40°C — (0,35-1);

— nocre koarynuposaHus — (LU "> — [1 ), roe L "> —
obLlas LWEeno4yHOCTb WCXOOHOW BOAdbl, MMOJbL/I;
[, — nosa koarynsHTta, MMornb/i;

— nocne copounasectkoBaHus npu 30—40°C — (1-1,5);

—T0 Xe npu 60-70°C — (1-1,2).

3HayeHns1 OTHOCUTESNBHOWM LLEeNIOYHOCTUN KOTTOBOW
BoAbl MO HopMam [ocropTexHansopa Poccumn (Tabn.
2.4, n. 19) npnHMMatoTcs:

— ON151 KOTJOB C KfienaHbiMn 6apabaHamm — He 60-
nee 20%;

— 0119 KOTNOB CO CBapHbIMM 6apabaHamu 1 BBasb-
LIOBaHHbIMW B HUX Tpyb6amu — He 6onee 50%;

— ONnsa KOTMOB CO CBapHbIMK 6apabaHamMu 1 npusa-
PEHHbIMU K HUM Tpy6amn — Nto6oe 3Ha4eHne OTHOCK-
TeSIbHOMN LLIENOYHOCTMW.

Ecnu B HEKOTOPBIX Cnyyasx 3Ha4eHne OTHOCUTESb-
HOW LLIENOYHOCTM KOTIOBOW BOAbI MPU HATPUN-KATUNO-
HUPOBaHUN oKaxeTcs 6orbLue 50%, To cxema HaTpum-
KaTUOHMpPOBaHMe-HUTpaTUpoBaHme onst 60NbLLUMHCTBA
0OLEKTOB MPEennoYTUTENbHEE CXEM, MO3BOSISAHOLLMX
YMEHbLUNTb OTHOCUTESIbHYIO LLENIOYHOCTb.

YacTtb nepsas

INo Hopmam NocropTexHapzopa Poceum LL® | — oauH
N3 KpUtepmer 6e30nacHom paboTbl KOTI0B. PEKOMEH-
AyeTCs TakxXe NpoBepATb He TOMbKO 3HaveHue LU .

HO U KpUTepuin NoTeHUManbHOM LLEeNo4YHOM arpeccus-
HOCTW KOTIOBOM BOAbI

K, =(S,,—[Cl)/40- L

fin}

- (4.13)
roe Cl — cogep)xaHue xnopmaoB B 06paboTaHHOM

(mo6aeo4Hom) Bofe, Mr/n; S — MUHepanusaums 06-

pa6oTaHHOM (mo6aBO4YHON) BOAbl, Mr/n (B TOM

yucre — cogepxaxue xnopuaos); L — obuias wieno4-

HOCTb 06paboTaHHOW (306aBO4HON) BOObI!, MMOJbL/IT;
3HaveHus K, MOXHO NpuH1MaTh:

— 151 KOTIOB C KrenaHbiMy 6apabaHamun gaBneHu-
em 6onee 0,8 MlNa > 5;

— [nA KOTMOB CO CBapHbIMM 6GapabaHamu U
BBasbLIOBaHHLIMM B HUX Tpyb6amun gaBneHnem bonee
1,4 MMNa > 2;

ONs KOT/OB CO CBapHbIMU 6apabaHamu U npuBea-
PEHHBIMW K HUM Tpy6amu, a Takxe OJiI KOTIIOB CO
cBapHbIMM GapabaHaMy M BBasbLOBAHHbIMU B HUX
Tpybamn gasneHvem go 1,4 Mlla n KoTnos ¢ Knena-
HbIMW 6apabaHamu gasneHvem go 0,8 Mla — He Hop-
MMpOBAaTb.

Okceup (IV) yrnepoga (yrnekucnbiv ras) B nape
KOTJIOB

CopepxaHue cso6ogHoro CO, B nape npo-
MbILUSIEHHLIX ~ KOTNOB C naponeperpeBaTefiem
FOCT 20995-75**** gonyckaetcsa o 20 mr/kr. MNpw
Hannu4yMn B cMcTeMe NoAroToBKM Ao6aBOYHOW BOAbI
NPOMbILLSTIEHHBLIX N OTOMUTENBHbLIX KOTENbHbIX (hasbl
npenBapuTeNibHOro W3BECTKOBaHMA WM COOOU3-
BECTKOBaHUSA U Hanuymm ogHom mM3 ¢as BOAOMNOA-
rOTOBKU (HATPUN-KAaTUOHUPOBAHUSA WM aMMOHWUIA-
HaTPUN-KaTUOHUPOBAHUSA), a TakKXe NPU 3HAYEHUAX
KapboHaTHOW >XEeCTKOCTU WCXOOHOW BOAbl 6onee
3,5 MMonb/n OOonycKaeTcs MOBbILEHNE BEPXHErO
npegena 3Ha4eHus pH po 10,5.

Mpn akcnnyataumm BaKyyMHbIX [easpaTopoB
BO3MOXHO CHWXXEHWE HWXHEro npegena 3Hav4eHus
pH o 7,0.

Onsa npepoTBpalleHnss YrineKUcrioTHOM Koppo3un
NapOKOHAEHCATHOrO TpakTa HeOOXOAMMO YMEHbLUIATh
copepxaHvne CO, B nape. O6uiee conepxaHue au-
okcuga yrnepogja B nape onpepensieTcs Hanamynem
B nutaTenbHon Boge ceoboaHoro CO, u 3Ha4eHvem
LLEeNOYHOCTN ncxogHon Boabl. [py HATpUN-KaATUOHU-
poBaHUK BCe BELLECTBA, Onpeaensiowme WenoyHoCTb
NCXOOHOW BOAbI, MpeBpaLLanTcs B rmgpokapboHaT Ha-
Tpus, KOTOPbLIN 3aTeM MpU HarpeBaHuM N OCTaTO4HHO
AnvTensHoMm 6apboTaxe pasnaraeTcs B fjeaspartope.

PaHee narotaBnmeanuck geaspartopbl ¢ 6ap6oTa-
xom B 6ake Tuna [OCA, roe 4actb rugpokap6oHaToB
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YacTtb nepsas

(okono 60% npu HavaslbHOW LLENOYHOCTU 6OonbLUe
1 Mmonb/n n okono 40% npu LWeno4yHocTX okomno 1
MMOSb/N) pasnaranacb ¢ obpasoBaHneM kapboHarta
HaTpus 1 gMokcuaa yrnepoga:
2NaHCO, — Na,CO, +H,0 + COZT. (4.14)
Mpu aTom BCneacTeve rmaponuaa kapboHarta Ha-
Tpusa BOQOPOAHbLIN nokasatens (pH) Bogpl yBenu4u-
BaeTcs:
Na,CO, +2H,0 — 2NaOH+H,0 + CO,T. (4.15)
Mpouecc no nepBom peakLumm 3aBUCUT OT TEMNepa-
Typbl BOAbI U OSINTENBHOCTU KUMAYEHNS, HANMUYNS Unn
OTCYyTCTBMA BapboTaxa B H6ake. B HacToswee Bpems
N3roTaBaMBaloTCA aTMOCHEpPHbIE TEPMUYECKUE Oeas-
patopbl 6e3 6apboTaxa B 6ake Tvna A (c 6apboTa-
XXOM B KOJOHKe). CBefieHMIn O CTeneHu pasfioXeHus
HaTpun rugpokapboHaTa B 3TUX Aeaspartopax HeT,
NO3TOMY 30EeCb YCIIOBHO MPUHATO, YTO Ha 6apboTax-
HOW Taperke B KONOHKe feasparopa rmapokap6oHathl
He paanararoTcs: Bpems npedbiBaHns BoAbl HA Tapen-
ke paBHO Onsa pasHbix geaspartopos 0,03-0,2 MuH, B
peaspatopax tvna OCA Bpems npebbiBaHus BOAbI B
6ake ¢ 6ap60oTaXxXoM — 15 MuH. NMpuHATO, YTO B Aeas-
paTtopax Tvna A ynanseTcs ToflbKO CBOOOOHbIN yrie-
pog (IV) okeua, a cBA3aHHbIA — He yaanseTcs.
MpumeHeHne geaspaTopoB 6€3 6apboTaxa B 6ake
Tvna JA npuBoauT K TOMY, 4YTO AMOKCMAA yrnepoaa 3
JeaspaTtopa yaansetcsi MeHbLUE U, COOTBETCTBEHHO,
YBENVYMBAETCHA COLEpPXaHue AMOKcMZa yriepoja B
nape KOT/OB:
[CO,J=22 -1 -a,-(1+0), (4.16)
raoe [CO,] — comepxaHune auokcupa yrnepopa B
nape, mr/kr; L — weno4HocTb o6paboTaHHOM (Ao-
6aB0O4HON) BOAbI, MMOJIL/IT; O, | — KONM4ECTBO 06pabo-
TaHHOW (mo6aBOYHOW) BOAbI B COCTaBe MUTATENbHOMN
BOAbl, 0O €OMHULbI; G — CTEeNEHb Pa3foXeHUs Ha-
Tpui kapboHaTa B KOTNe, O0nu eanHuubl; 1 — 3Hadve-
HWe, yYnTbiBatOLLIEE, YTO BECb HATPUM r’MAapokapboHaT
pasnaraetcs B KOT/e (He B feaspartope).
B 1abn. 4.3 npencrasreHa cTeneHb pasfoxXeHust kap-
6oHaTa HaTpus B KOTJIE B 3aBUCUMOCTM OT JABNEHMS.

Tabnuua 4.3

[asnexune, Mla

CteneHb
pasnoxeHus (o),

JONN eANHNLbI 06 0,72 108 |0,88 |09 |0,93 0,95

Mpn 6onblIOM 3HAYeHUM AOMoKcupaa yrrepoga B
nape eLle BaxHee (4151 YMeHbLLEHNS KOPPO3MMN KOH-
[eHCaToMNpPOBOAOB) CTAHOBMTCS PEKOMeHOaLUst ocy-
LLIECTBMSATb BEHTUIIALIMIO MAPOBbIX 06GLEMOB TEMI006-
MEHHWKOB.

MpoayBKa KoTna M cenapauus Kotna

B npon3BOACTBEHHO-OTOMUTENbHbLIX KOTESIbHbIX,
Kak npaBuio, UCMOMb3YKOTCA NapoBble KOTNbl faBfe-
Huem go 1,4 Mla ¢ HebonbLLUMM BOASIHBIM 0OGBEMOM
6e3 naponeperpesarenemn, padoTaroLume Ha nuTaTenb-
HOM BOQE — CMecu Jo6aBOYHOM BOAbI M KOHOEHcaTa.
Bo Bpems paboTbl Taknx KOTNOB 6bICTPO BO3pacTaeT
KOHLeHTpauus conen B KOTNI0OBOM Bofe. Bpems goctu-
XXEeHNSA 3aaHHOM M1UHepanm3aumm KOTNoBOWn BOLbI Orl-
penenseTcsi BblpaXXeHNeM:

1=V/G,-23-g(D-C,/(G-C_—G,-C)), (417

roe T — Bpems OOCTVXKEHUS onpeneneHHONn MuUHe-
panusaumm KOTNoBoW BOAbI, Y; V — Macca Bofpl B KOT-
ne, kr; G, G, — pacxofi, COOTBETCTBEHHO, nuTaTelb-
HOW 1 KOTNIOBOM (NpodyBOYHOW) BOAbI, 1/4; D — pacxopn,
napa, kr’i, D =G - G,; C_, C, — MuHepanusauus,
COOTBETCTBEHHO, MUTATENIbHOW U KOTNOBOW (Npogy-
BOYHOW) BOAbI, Mr/1.

Ecnu npogyBka He npegycMmaTpmBaeTcs, TO

t=V.-(C-C)/(C,-D). (4.18)

Mpyn [OCTUXEHUM ONpPedeneHHoOn KpUTUYECKOMN
MUHepanuM3aumMm 1 9SKBMBANEHTHONO €W 3Ha4YeHus
LLLENOYHOCTU KOT/IOBOW BOAbI MPOUCXOAUT CKa4Ko0b-
pasHoe yBenu4eHne BAaXHOCTU (CONecopep>KaHus)
napa, To eCcTb NpofdyBka KOTNa B TakuUX YCNOBUSX
npon3BOaUTCA 4Yepe3 NPOAYBOYHbIA TPyobonpoBon,
n naponposog. NOCT 20995-75"*** orpaHuynBaet
BN@XHOCTb Napa ans KoTnos 6e3 naponeperpesarte-
nen 3HaveHnem 1%. ITo 3HaAYUT, YTO conecomepxa-
HWe napa He JONMKHO ObITb 60sbLue 1% MUHepanuaa-
LU1KM KOTNOBOW BOAbI.

ConecogepxaHue napa npu npo4Mx paBHbIX YC-
noBuaxX (Harpyska koTtna, ypoBeHb BoAbl B 6apabaHe
KOTNa, faBneHne B KOTe) 3aBUCUT OT MUHepanu3aumm
KOTNoBon Bofpbl. [na KoTtnoB gasneHvem go 7 Mlla
BCE COMK, YHOCKMblE MapoM, COCPEeoTOYEHbl B Kar-
nAX BOAbl, MO3TOMY CONecofepXXaHue napa npu Ta-
KMX OaBEHUAX HAXOAMTCS B NPSIMOM 3aBUCMMOCTH OT
BflaXHocTn napa. V3 atoro cnegyet: ans ymeHbLue-
HWUSi conecoaep>xaHus (BNaxXHOCTM) napa HeOOXOAUMO
YMEHbLLNTb MUHEPanM3aumio KOTNOBOM BObl — YBENN-
YNTb NPOJYBKY.

M3-3a CTpeMSEHNS YMEHBLUNTL METANNIOEMKOCTb U
CNOXHOCTb N3rOTOBJIEHNS KOTNA, & TakXXe NoTOMY, YTO
3KOHOMMYECKME nokasaTenu npu Npon3BoOACTBE KOT-
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NOB He 3aBUCAT OT 3Ha4YeHUs NPoayBKKU, KOTNOCTPO-
UTenbHble NPeanpuUaATUa yCTaHaBNMBAIOT NpefesbHyo
MUHEepanM3aumio NpoayBOYHON BOAbl KOTIOB TUMOB
OE, KE, E, OKBp (6e3 naponeperpesarens) paBHbIM
He 6onee 3000 mr/n (gns KOTNOB 6€3 CTyneH4arto-
ro vucrapeHus) n He 6onee 4500 Mr/n (ana KOTioB C
OBYXCTYMNeH4YaTbIM UcrnapeHmuem), Npu4emM Koim4ecTso
N3roTaB/MBaeMbIX KOTSIOB C OBYXCTYMNeHYaTbIM ncna-
PEHVEM HE3HAUYUTENBHO.

Ons aTmx KOTNOB C naponeperpesarensmu n 6e3
CTYMeH4YaToro WucnapeHus ycTaHaBMBAETCA 3Ha4e-
HMEe MUHepanu3aumm NpoayBOYHOW BOAblI He 6Gonee
2000 mr/n. Ons obecneyeHnst yKasaHHbIX 3Ha4YeHui
MUHepanM3aunmn KoTnoBor Boapl B 6apabaHax KoTnoB
npegycMaTpmBaloTcs npocTenume ManodeKkTnBs-
Hble napocenapaumoHHble YCTPONCTBA, XOTA U3BECT-
Hbl U OEeCATUNETUS yCneLwHo paboTaloT napocenapa-
LUMOHHbIE YCTPONCTBA, ob6ecrneyvmBaroLLme BraXxXHOCTb
napa po 0,02% npu MuHepanusauun npoayBO4HOM
BoAbl 0o 8 - 10% mr/n — gns BHyTpmbapabaHHbIX yCT-
ponicTe 1 go (18—20) - 10 mr/n — gns BHe6apabaHHbIX
YCTPOWCTB.

MoTpebutenn 4acTo MCNONb3YIOT Nap AAaBIEHNEM
MEHbLUNM HOMMHANIBHOIO OABMEHUS napa B KOT/e, B
TaKux crnyyasix nap B KOTeJIbHbIX MPUXOQUTCS gpocce-
nMpoBaTtb UM NOAAEPXMBaTb B KOTIE MOHMKEHHOE
JasneHve. B nepsom cnydae 60nbluaf BNaXHOCTb
napa — 6onbwoe (1% = (30—45) mr/kr) coneconep-
XaHne — B npouecce [POCCENUPOBaHUA MpuBOaUT
K COneBoMy 3aHocy apmatypbl. Bo BTOpom cny4ae
reHepupyeTcs nap XydLero Kadectsa M3-3a yBenu-
YEHHOro yaenbLHoro o6bema napa u, Kak crneacrtsue,
yBESIMYEHHbIX CKOPOCTEN B 3fieMeHTax napocenapa-
LIMOHHbIX YCTPOWCTB.

CHwu 11-35-76**, Hapsipy C pernamMeHTauuen 4umc-
NOBbIX 3HAYEHUIN NPOJYBKWN KOTMIOB, OOMYyCKakT KOMu-
4YeCTBO MPOAYBKM 60rbLUEe YKa3aHHbIX 3HAYEHWUA, ecriv
Takoe yBenuyeHue 6ynet 060CHOBAHO TEXHUKO-3KOHO-
MUYECKMM pacyeToM. Takoi pacyeT Bcerga nokasblsa-
€T, YTO OCYLLECTBIIEHNE YBENNMYEHHONM NPOJYBKM IKO-
HOMMYHeE BBELEHWS CXEM U YCTPOWCTB, NO3BOMNSAHOLLNX
YMEHbLUUTb NPOAYBKY (Hanpumep, AeMUHepanMsauuns
noHnposaHvem). CrnegosartefibHO, OTKa3 OT HaTpwuii-
KaTVOHMPOBAHUA TONMLKO W3-3a NPOAYBKM — GOsbLUEN,
4yeM ykazaHo B CHuIT II-35-76** — HempaBOMepEH.

Ins npoayBKn OOMKHbI 6bITb BBEAEHbI OrpaHuye-
HWs1, 3aBUCSALLME OT KOHCTPYKLMK KoTna. o ycnouam
HaOEeXHOCTUN UMPKYNALMM BOAbI B KOTNE HanborbLuee
3Ha4eHune npoayeku ansa kotnos Tunos AE, KE, OKBp,
Kak npaBuiio, MOXeT 6bITb NpuHAaTo 30-35%, a ans
koTnoB Tuna E — 10-12%.

KoHe4HO, TpebyeTcsa NOATBEPXOEeHNE KOTOCTPOU-
TENbHOro NPEeLNPUATUSA U OpraHn3aunn, UMEeKLLEN
COOTBETCTBYIOLLYIO JIMLIEH3UIO HA TAKOro pofaa 3aksio-
YeHus.

YacTtb nepsas

[ns HEKOTOpPbIX MNapoBbIX KOTSIOB € 60MbLUNM 3HaYe-
HWEM MNIOTHOCTM TEMSIOBOrO NOTOKa Yepes3 NoBepxXHOC-
TV Harpesa BBOAUTCA (M3-3a OMaCHOCTM XXEeNe30HaKumM-
HbIX OTMOXEHWI) HaUMEHbLLIEE 3HA4YEHWE MPOAYBKMU.
Hanbonbluve (MO HageXHOCTU UMPKyNnaumMM) U Ha-
MMeHbLLME 3Ha4YeHNs1 NPOAYBKN OO/MKHbI MPUHUMATBLCS
MO TEXHWUYECKMM YCIIOBUSIM M NAcnopTy KoTna.

MpooyBKYy MOXHO YMEHbLUUTL Criocobamu, He Tpe-
OyIOWMMN TakMx 3aTpaT, Kak Crnocodbl BOOOMOAMO-
TOBKW, CHWXaKOLME MUHepanusaumio o6paboTaHHON
Bofbl. [1pocTon crnocob yMeHbLUEHUSA NPOAYBKU — BBOL,
B KOTEJ NneHoracutenemn.

BonbLuon addekT OaeT PEeKOHCTPYKLMS napoce-
napawMOHHbIX YCTPOMCTB.

KonnyectBo U Ka4ecTBO CTO4YHbIX BOA

Haunbonee npocton U3 BCeX MOHOOOMEHHbIX METO-
JOB — HAaTPUN-KaTMOHMPOBAHNE, HO MPW ero OCyLLEeCT-
BNEHMN BO3HMKAIOT MMHEPa/IM30BaHHbIE CTOYHbIE BOAp,
COPOC KOTOPbIX B KaHANM3aLMio U NPUPOAHbIE BOOOEMbI
orpaHnydeH. Cnocobbl OYMCTKM TaKUX CTOYHbIX BOA
CTMOXHbI, IOPOTY, 1 HA GOMNbLUMHCTBE 0GBEKTOB CTOYHbIE
BO[bl COPACLIBAIOTCA B KAHANM3aLMI0 6€3 O4YNUCTKMN.

4.3.4. [lonycTMoe Ka4ecTBO MCXOAHOM
BOAbI

Ons yMeHbLUEeHNs 3arpsa3HeHns KaTMoHUTa Kadvec-
TBO MCXOOHOW BOAbl NEpen KaTMOHUTHLIM (PUIBTPOM
OOMMKHO 6bITb B Npefenax HopM, He 6onee:

— cofep>XaHne B3BELLEHHbIX MpUMecen — 8 mr/;

— uBeTHOCTb — 30 rpaZlycoB nnaTMHO-KO6ansTOBON
LiKanbl;

— copepxaHue xenesa — 0,3 mr/n;

— OKMCNAeMOCTb nepMaHraHaTHas — 5 mro/n.

CmMm. Takxe 4. 2, n. 4.3.10.

4.3.5. XecTKOCTb BOAbI NOCNE HATPMWIA-
KaTUoHnpoBaHns

C nomolLblo napannenbHOTOYHOro HaTPUn-KaTro-
HUPOBaHMS OBLLLYIO XXECTKOCTb MCXOLHOW BOLObI MOXHO
YMEHbLUNTL [0 NpefesioB, ykasaHHbIX B Tabn. 4.4.

Ta6bnuua 4.4
HaumeHoBahnue MuHepanu3auus UCXOAHON BOABI, Mr/N
<200 | 200- |500- | 800- |>1200
500 | 800 | 1200
2KecTkocTb 06L1as 10 20 30 50 >50
BOJbI MOCINE HATPWA-
KaTWOHNTHbIX (OUNBTPOB:

| cTyneHn, MKMosb/n 10 20 30 50 >50
20-30 | >30

Il cTyneHu, MKkmonb/n 2-4 |5 10
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YacTtb nepsas

Ons OOCTWXKEeHWs HOPMATUBHBIX 3HAYEHWUA XKeCT-
KOCTN 06paboTaHHOW BOAbl MPU 3HAYEHUAX MUHEpa-
nM3aumm UCXoOHOM BOAbI 60SbLUE YKa3aHHbIX MOryT
6bITb NPegyCMOTPEHbI CNOCOO6bI (OTOAENbHO UK B CO-
YyeTaHUn Jpyr ¢ Opyrom): NPOTUBOTOYHOE (PUILTPO-
BaHMe, TPEXCTYMNeH4YaToe HaTpuii-kaTMOHMPOBAHME,
HarpeB o6pabaTbiBaeMol BoObl M pereHepaumoHHOro
pacTBopa peareHTa go Temnepartypbl, 4OMycKaemomn
KOHCTPyKUMEN unstpa 1 unsTpyowmm MmaTtepma-
noM, MarHuTHas o6paboTka BOAbl Nepeq HaTpuii-kKa-
TUOHUPOBAHMEM, NPUMEHEHUE KATUOHUTOB 6OSIbLLON
OBMEHHOM EMKOCTW.

4.3.6. 06bem KaTnoHuta B hunbTpe
O6beM KaTMoHUTa B OUNLTPE HYXXHO ONpemenstb
no dpopmyre:
W.=24.q,-XK>/n -E

Na 3
!M7

oat (4.19)

rae g, — pacxof yMmsArdeHHow BoAbl, M%/4;
XK, " — obLan XeCTKOCTb UCXOAHOW BOAbl, MOMNb/M3;
EpaﬁNal — paboyass 06MeHHas EMKOCTb KaTMoHuTa npu
HaTPUIA-KaTMOHNPOBAHWW, MOJB/M®; N — KONM4ECTBO
pereHepaunin dunstpa B CYTKW, NMPUHMMaeMoe npu
py4HOM yrnpaBneHun — OT OOHOM [0 TPEX B CYTKM, MpU
aBTOMAaTM3MPOBAHHOM YMNpPaBAeHUN — MO TEXHNHYECKOM
[OKYMeHTaumMn Npon3soamnTens 060pynoBaHns;

E a :aNa ' BNa ’ EI‘IOJ'IH - 0’5 : q yo ’ >K:CX’

pab

(4.20)

roe o, — KoahdmuMeHT ahheKTUBHOCTU pereHe-
pauuu HaTPUN-KaTUOHUTA, YUUTBIBAIOLLNIA HEMOSHOTY
pereHepauun KatMoHUTa U MPUHUMAEMbIA MO COOT-
HOLLEHUsIM (MpY NapanienbHOTOYHOM KaTMOHMPOBa-
HUK):

VnenbHbIi pacxof HaTpuii
XJI0pUfa Ha pereHepawuto
KaTOHUTA, r/Mob 100 | 150 200 | 250 | 300

KoachpuumeHt
3(PEKTUBHOCTH

pereHepauum katuonuta o, | 0,62 | 0,74 |0,81 | 0,86 | 0,90

By, — KOSPMULIMEHT, YHMTLIBAIOLLNA YMEHbLLIEHNE
06MeHHOM eMKOCTU KaTuoHuTa no Ca%* n Mg?Bcneac-
TBWE YaCTU4YHOro 3adep>xaHuns katnoHos Na*, npuHu-
MaeMbI MO COOTHOLLEHUAM:

Gy, /X | 0,01 005 |01 |05 |10 |50 [10,0

0,88 1083 0,70 |0,65 | 0,54 |0,50

B, 0,93

3pecb C,, — KOHLEHTpauus HaTpus B UCXOOHOW
Bofe (Morb/M®), To ecTb C, . = [Na*)/23; [Na*] — KoHLeH-

Tpaums MOHOB HaTtpus, mr/n; E  — nonHas auHamu-
Yeckas eMKOCTb KaToHuTa (Mosib/m3), onpeaensiemas
MO NacnopTHbIM AaHHbIM MPOU3BOANTENSA KATUOHUTA,;
q,, — YAENbHbIA Pacxof BOAbl Ha OTMbIBKY KaTMOHWTA
(M® Ha 1 M® KaTMoHuMTa), NMPUHUMAEMbIA MO NacnopT-
HbIM OaHHbIM NPOU3BOAUTENS.

Mpn napannenbHOTOYHOM HaTPUI-KAaTMOHUPOBA-
HUW CKOPOCTb (PMNBTPOBAHUSA Yepes CION KaTUOHU-
Ta HamnopHOro unbTpa NpPU HOPMasbHOM pexume
NPUHUMAETCA B 3aBUCMMOCTU OT OOLLEN XECTKOCTU
XK " po 5 mmonb/n — 25 m/4; 5-10 mmonbs/n — 15 M/y;
10-15 mmonb/n — 10 m/u.

Mpn BbIKNOYEHUN OOHOMO hUNbTPa Ha pereHepa-
LMo B Apyrux omnbTpax gonyckaeTcsl KpaTKOBPEMEH-
HO€e yBENUYEHMNE CKOPOCTU PUnbTpoBaHUs Ha 10 M/u.

Mpn NPOTUMBOTOYHOM  HaATPUIA-KATUMOHMPOBAHUM
CKOPOCTb (PUNETPOBAHUA BOAbI Yepes CIIoN KaTUOHU-
Ta MOXHO yBenuumeatb A0 35-40 m/4, TO ecTb npwu
NPOYNX PaBHbIX YCIOBUSAX NPON3BOANTENIBHOCTb MPO-
TUBOTOYHOIO (hunbTpa 60sbLUE, HEM Y NapanesbHO-
TOYHOro coumnerpa, Ha 50-100%.

4.3.7. Pacxopn xnopupaa Hatpusa ans
pereHepauuu KaTMOHUTA

Pacxon xnopupa HaTpusa s OAHOW pereHepauumn
dounbTpa | cTyneHu onpegenseTcs no oopmyne:

P.=f -H_- EpaﬁNf’l - Q, /1000, kr/per., (4.21)

roe f, — nnowanb UILTPoBaHua unsTpa, M2
H, — BbicoTa cnos KaTMoHWTa B QUILTPE, M,
E,.® — paboyas o6MeHHas eMKOCTb KaTWOHWUTa,
Monb/M%;, Q_ — yAerbHbIN Pacxop Xnopuaa Hatpus Ha
1 Monb 0O6MEHHOM eMKOCTU KaTuoHuTa, r/Monb, npu-
HAMAaEeTCs MO MacnopTHbIM AaHHbIM NPOU3BOAUTENS
KaTUOHMTA, OObIYHO (B 32BUCMMOCTU OT XXECTKOCTU
ncxogHom Bogpl): 100-300 r/monb — pns unbTpoB
| ctyneHn, 300—400 — aona dowmnetpoB Il cTyneHwu,
90-130 — gns NPOTUBOTOUHbLIX (PUNBTPOB.

4.3.8. KauecTBo BOAbI NOCNE HATPWii-
KaTuoHupoBaHns

XecTkocTb. [ocne NpAMOTOYHOro (napansenbHo-
TOYHOM0) HATPUN-KATUOHMPOBAHMSA 06LLIASA XKECTKOCTb
WCXOOHOW BOAbl B 3aBUCUMOCTM OT MUHepanuMsaumu
NCXOOHOW BOAbl MOXET ObITb YMeHbLUEHA OO npefe-
NOB, yKa3aHHbIX B Tabn. 4.4.

Mpy ApOTMBOTOYHOM OFHOCTYMEHYATOM HaTPU-
KaTMOHMPOBAHUS MOXHO [OOCTUIHYTb Takoro e
YMEHbLLEHWS XXECTKOCTU, KaK 1 Npy ABYXCTYNeH4aToM
NPSIMOTOYHOM HaTpPUA-KaTUOHMPOBAHMM (CM. Y. 2).

LLleno4yHoCTb BOAbI W BOOOPOAHLIN MOKal3aTesb
(pH) B cpegHeM Ha MPOTSXKEHUMM UMKa unbTpoBa-
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HUSA HEe M3MEHSIOTCA, OCTaBasfCb PaBHbIMW MEpPBOHA-
YanbHbIM 3HAYEHUAM.

MuvHepanusaumsa nocne HaTPUN-KaTMOHNPOBAHNS
yBeNM4nBaeTCsa BCIeACTBME TOrO, YTO 9KBUBASIEHTHASA
Macca MOHa HaTpWs HECKONbKO 60SbLLE 3KBMBASIEHT-
HbiIx Macc noHos Ca2* n Mg?. YBenn4ieHvue npouncxo-
OWT Ha 3Ha4eHne

AM = 0,148 - [Ca?] + 0,891 - [Mg?*], (4.22)
4YTO CnenyeT U3 ypaBHEHMS:
AM = (Ca27/20,04) - 23 + (Mg>/12,16) - 23, (4.23)

roe Ca?, Mg?* — MoHbI Kanbumsa u marius; 20,04;
12,16 — sKBMBaNEHTHasi Macca MOHOB KalbLmsa 1 mar-
HWSi COOTBETCTBEHHO, MI/MMOJSIb (MI/3KB); 23 — 9KBU-
BasfieHTHaa mMacca MoHa HaTpus, Mr/MMOrb (Mr/3KB).

Ecnu yunteiBaTh HanmMymne B BOAE MOHOB Kanus, TO
3KBUBASIEHTHYO Maccy CyMMbl MOHOB HaTpUs 1 Kanus
cnegyeT NpUHUMATL YCIOBHO paBHOM 25.

4.3.9. 06bem ymMAr4yeHHoii Bofbl
B (ounbTpe 3a OOUH LMK, M3

Q=(E N W)/XK », (4.24)

pa6

(E,.o® — paboyasi o6MeHHasi eMKOCTb KaTuoHuTa,

Monb/M3; gpyrve 0603Ha4EeHUS CM. BbiLLE).

4.4. HaTrpun-xnop-noHMposaHme

4.4.1. CywHocTh MeTOAA

MeTon npuMMeHsieTCH, KOorga Hy>XHO YMEHbLUUTb
OOLLYI0 XECTKOCTb, OOLLYI LWEeNOYHOCTb U MUHe-
panusauuio UCXOQHOM BOAbl, YBENMUYUTL KPUTEPUN
NoTeHUWanbHOWM LLIENOYHOWN arpecCuBHOCTU (YMeEHb-
LWNTb OTHOCUTENBHYIO LLENTOYHOCTh) KOTNIOBOW BOAbI,
YMEHbLWUTb ONOKCUA Yriiepoda B nape n 3HadeHue
NPOAYBKM NapoBbIX KOTIOB — NyTEM (PULTPOBaHMS
nocnefoBaTesibHO 4epes3 Cron HaTpum-KaTUOHUTA
B OOHOM hunbTpEe M Yepes3 Crou: cHayana — xnop-
aHMOHMTa M 3aTeM — HaTPUKh-KaTUOHUTA B APYrom
duneTpe.

Mpu pereHepaumn KaTMOHUTA NPUMEHSETCA PACTBOP
Xnopviga HaTpvis, 1, B OTAIYME OT HATPUIA-KaTMOHNPOBa-
HUS, 30eCb «UCMoNb3ytoTCs» MOHbI 1 Na*, u Cl-.

B nepBoM HaTpuin-KaTMOHUTHOM (PUNLTPE npoTe-
katoT peakuun (4.3)—(4.7), TO eCTb MPOUCXOONUT YMST-
YeHue BOoabl.

B cnoe aHvoHuTa (BEPXHWIA CNon BTOPOro chub-
Tpa) — Takme peakumm:

YacTtb nepsas

2RCl + 80,> < R,SO, + 2CI; (4.25)
RCI + NO, < RNO, + CI; (4.26)
RCI + HCO, «<» RHCO, + CI.. (4.27)

[MOCKOSMbKY CHWXEHME LLefIo4YHOCTM  (MOormoLLeHne
MOHOB) O6bIYHO He TpebyeTcs B GOMbLLOW CTENEHU, TO
npegycMaTpmsatoT paboTy XIop-aHUOHUTHOMO cmnsTpa
C MNPOCKOKOM MOHOB B (oUNbTPAT: LLENOYHOCTb YMEHb-
LuaeTca B cpegHeM Ao 1-2 Mmonb/n (hunsTp OTKIo4a-
IOT Ha pereHepaumio Npu weno4HocTn 1,5-3 Mmonb/n).

BTopor cnom HaTpumn-kaTMoHuTa (Mog X10p-aHUOHU-
TOM) MOrfoLaeT OCTaBLLUYHOCA NOCMe NepBov CTyMneHu
HaTPUN-KaTUOHMPOBAHWUS HYaCTb MOHOB XXECTKOCTH.

4.4.2. lpepenn! npuMeHeHUs MeToAa:

OTHOLLEHMNE 3HAYEHUsT TMOPOKAPOOHATHON LLIENOY-
HOCTW K CyMMe 3Ha4eHui cynbdaros, HUTPATOB U
HUTPUTOB > 1;

cofepXaHne aHUOHOB CWJIbHbIX KWUCAOT (Kpome
XNOpP-MOHa) < 2 MMONb/T;

copepxaHue xenesa (Fe) < 0,1 mr/n;

3Ha4eHue NepmaHraHaTHoM okmcnsemoctv < 5 mr O/n.

4.4.3. KayecTBo BoAbl nocne
HATPNIA-XNOP-MOHUPOBAHUSA

HaTpuin-xnop-moHMpoBaHMEM MOXHO HOOCTUrHYTb
YMSIr'4eHnss BoAbl OO TakKOW XXe CTeneHu, Kak npu
[OBYXCTYMEH4YaToOM HaTPUN-KaTUOHMPOBAHMMU, TO €CTb
»XXecTKocTu Bodbl o 0,01 MMonb/n, Weno4YyHoCcTn — oo
0,2-0,3 mmonb/n. O6bIYHO [OCTATOYHO YMEHbLUEHUS
weno4Hoctn ao 1,0-1,5 mmons/n.

4.4.4. 06MeHHas eMKOCTb MOHUTA
U pacxoa pereHepaHTta

B aTtoM MeTofe XSop-aHUOHMPOBaHUE OCYLLIECTBIS-
etcs B ounbTpe, roe nepsbiM MO XO4y BOAb! 3arpy>keH
CIOV CUIMbHOOCHOBHOIO aHNOHWTA, & BTOPOW CIION — Ha-
TPUA-KATUOHUT. [N  CUIbHOOCHOBHOIO aHUOHUTA
npuHUMaeTca paboyas o6MeHHas eMKOCTb MO WOHY
HCO, —280-300 morb/m?, obLuas padodast 06MeHHas
eMKoCTb no noHam HCO, , SO,*, NO, ,NO, (CI He
BKNto4aeTcsl B pacyeT) — 1200—-1400 monb/Mme.

Pacxon xnopvpa Hatpua Ha pereHepauuio aHu-
OHUTa — 65-75 Kr/M® aHMOHUTA. JTOro OOCTATOYHO
AN pereHepaumm n HaTpUN-KaTMoHUTa B CMELLaHHOM
dunestpe.

4.5. Bopopoa-HaTpumn-
KaTUOHMUpPOBaHUe

Bopopoga-HaTpuii-kaTMoHMpoBaHne (COBMECTHOE,
napannenbHoe unu nocnenoBaTeflsHOe C HopMallb-
HOW UNN «roNoaHON» pereHepaumern Bogopoa-kaTmo-
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YacTtb nepsas

HUTHbIX (OUNBTPOB) — A1 YMEHbLUEHNSA OOLLEN XEeCT-
KOCTU, O6LLEN LLEeNOYHOCTM 1 MUHepanuaaunm sogebl,
a TakXe yBENMYEHUS KpUTepUs NMOTEHUMANIBHON Le-
NIOYHOW arpeccuBHOCTU KOTMIOBOW BO[bl, YMEHbLLEe-
HWUSI COOEPXXaHUS YIMEKMUCOThI B NAape U YMEHbLUEHWS
NpOoAyBKM KOTJIOB.

4.5.1. CywHocTh MeToAa

Mpn BOQOPOA-KATMOHNPOBAHUN OOMEHHbIE WOHbI —
kaTuoHbl Bogopoaa H*. Mo nuoTtponHomy psgy (pagy
CpoAcTBa MOHOB K MOHMTaM) BOZOPOL CTOUT nepef,
KanbumeMm, MarHMeM, XXene3om, HaTpueMm, Kanmem u
ap. Moatomy npu uNETPOBaHWM BOAbI Yepes Cron
KaTUOHWUTA, «3apsKeHHbIN» MoHamn H*, KaTUoHUT
CcopoMpyeT 13 BOAbI BCE COAepXKaLlnecs B HEM KaTNo-
Hbl, 1 B BOOY NEPEXOANT SKBUBANEHTHOE KONMYeCTBO
noHoB Bogopoga. Kpome Toro, npoucxoauT paspyLue-
HWe 6ukapOboHATOB, OMNpedensioLLmMX KapOboHATHYHO
XECTKOCTb (LLEeI0YHOCTb) BoAbl C 06pa3oBaHNEM On-
okcupa yrnepopa. lNpouecc BoaopoA-kaTMOHMpOBaA-
HMA ONUCbIBAETCA peakumaMn:

2HR + Ca? <> CaR, + 2H"; (4.28)
2HR + Mg?* <> MgR, + 2H*; (4.29)
HR + Na* <> NaR + H; (4.30)
HCO, + H* <> H,CO, > H,0+CO, T. (4.31)

Mpn H-kaTMoHMpoBaHUN BOAbI 3HAYUTESILHO CHU-
xaetcs ee pH n3-3a Kncnot, o6pasyoLmxcs B usib-
Tpate. Ecnn ypanute 06pas3oBaBLUMWCA OUOKCUL,
yrnepoga ferasauven, T0 B pactope OCTaHyTCs MU-
HepasibHble KMCMNOTbI B KOIMYECTBAaX, 9KBUBANIEHTHbIX
COLEPXaHWIO XJI0PMAOB, CyNbdaToB, HATPATOB B UC-
XO[HOW BOAe.

Hapsgy ¢ ymsaryeHvem BOAbl — YMEHbLUEHMEM
XKECTKOCTU BOAbl — YMEHbLLUAETCA MWHepanu3auus:
4acTb ee B Buge CO, yxoauT, 4acTb — NnpespatlaeTcs
B BOOY.

CornacHo nMOTpPOMHOMY PsAy CHadana no xoay
OBWKEHWSA BOAbl MOHbI H* U3 KaTMOHWUTA BbITECHSAIOT
noHbl Na*, 3aTeM paHee copbupoBaHHble MOHbI Na*
BbITECHSAIOTCA 605ee «CUSIbHbIMU» MOHAMM KamnbLms 1
MarHus. Takum o6pasom, UCTOLLEHNE NOHUTA MpounC-
XOOWUT MOCMONHO: CBepXy (MO xoady ABWXXEHUS BOObl B
NPAMOTO4HbIX UNLTPax) obpadyeTcs 30Ha NornoLe-
Hua Ca?* n Mg?*, nog Heto — 30Ha nornotleHns Na+. U
06e 30Hbl 0Ha 3a ApYyrov NepeasuratoTCcs Nno Hanpae-
NEHWNIO K HMXKHEN rpaHuLe Cnos KaTmoHuTa.

B pa6oTe dhmnsTpa MOXHO OTMETUTb [Ba OCHOB-
HbIX Nepuogaa.

lMepBbivi nepuog. NMonHoe nornoLleHne Bcex Ka-
TMOHOB (NPW JOCTAaTOYHOWM BbICOTE CMOS KAaTUOHWUTA),
dunbTpaT MArkun (MoHbl Ca? u Mg?* 3apepxaHbl),
KUCNOTHOCTb paBHa CyMMe BCEX KaTUMOHOB MUHYC 3Ha-

YeHue paspylueHHoro aHmoHa HCO, vnm, 4To TO xXe
camoe Mo YUCIIEHHOMY 3HAYEHUI0, CYMME BCEX aHWO-
HOB MUVHYC 3Ha4eHune HCO,.

Bropovi nepnog. Korga 3oHa NornoLeHns HaTpus
OOCTUraeT HWKHEWN rpaHuLbl CNost KAaTUOHUTA, Hauu-
HaeTcs 1 Bce 6onee yBenM4MBaeTCs NMPOCKOK MOHOB
Na* B dunsTpar, U KOHUEHTpauma ero B unstparte
BO3pacTaeT A0 3Ha4YeHUsl, paBHOrO €ro KofM4yecTBy B
NCXOOHOM BOAE. B 3TOT MOMEHT KaTMOHUT npekpatla-
eT nornoileHre noHos Na* 1 3agepXxuBaeT TOMbKO
noHbl Ca2* n Mg?* (ecnv ecTb [OCTaTO4HOE KOSIMYECT-
BO, TO 1 Fe?*, Mn?* n gp.).

Mocne atoro konu4ecTso MoHOB Na* B unsTparte
BO3pacTaeT Mo CPaBHEHUIO C ero KoM4ecTBOM B UC-
XO[OHOM BOfAe, Tak kak MoHbl Ca?* n Mg?* BbITECHSAIOT
N3 KaTMOHUTA 3afepXXaHHble paHee noHbl Na*. OgHo-
BPEMEHHO MPOAOIMKAETCA U BbITECHEHWE MOHOB H*.
Taknum 06pa3om, NpoTeKkarT OAHOBPEMEHHO npoLec-
Cbl BOGOPOL- Y HATPUN-KaTUOHNPOBAHWS.

Korga noytn Bce paHee 3agepXaHHble noHbl Na*
O6yOyT BbITECHEHbI U3 KaTUOHWUTA B PunbTpaT, cogep-
XaHue 3TUX MOHOB B (ounbTpaTe ONsATb YMEHbLUUTCA U
6yLeT paBHO MX COLEPXKaHWUIO B UCXO4HOW Boge. Torga
BO3HUKHET NPOCKOK B mnbTpaT noHos Ca? n Mg,
npu4em, ONSATb-TakW, MO YCIOBUSAM JIMOTPOMHOrO
psga — cHadana uoHbl Mg?*.

KuncnotHocTb chunbTpata Takxke M3MEHSAETCs BO
BpeMs (PUNbTPOBaHUS BOAbI: CHa4vana KUCIOTHOCTb
NOHWXXaeTCs BNNOTb 40 HYNs, 3aTeM dunsTpart nproo-
peTaeT Bce 60Mnee yBENMUYMBAIOLLYIOCH LLESIOYHOCTb,
KOTOpas CTAHOBUTCA PaBHOW LLEMOYHOCTU UCXOLHOM
BOAbl U 6onee He M3MEHSAEeTCsA BMOTb OO MOMEHTa
NPOCKOKA MOHOB XXECTKOCTW.

B 3aBUCMMOCTM OT CXeMbl BOOOPOA-KATUOHUTHbIE
uNbTpbl padoTarT A0 NPOCKOKa HATpUs U MarHus
(Mpn «ronogHon» pereHepauunn).

4.5.2. Ycnosusa npuMeHeHUs MeTopaa

YCcnoBms NpUMeHeHUs napannesbHoro, nocnegno-
BaTeNIbHOr0 U COBMECTHOro BOOOPOA-HATPUIA-KaTMO-
HMPOBaHWS C HOpPMasibHOW pereHepaumern Bogopoa-
KaTUOHUTHbIX (PUNBLTPOB CnegyoLme:

ONs CXeMbl napanienbHoOro BOJOPOL-HATPUA-Ka-
TMOHMPOBaHUSA HEOOXOOMMOCTb MOSTyYEHUS  YMSr-
YEHHOW BObl C OCTATOYHOW LLIENTIOYHOCTLIO He 6ornee
0,4 mMmonb/n; KapboHaTHasi >XEeCTKOCTb WCXOOHOM
BoAbl cocTaBnseT 6osbLue 50% o6LLen ee XeCcTKOCTH;
CyMMapHoe cofepxaHue cynbcaToB M XIopuaos B
MCXOOHOM BOAE OOMKHO 6bITh He 6orblue 4 MMOnb/N;
cofep>xaHue HaTpust He 6onee 2 MMONb/T;

AN CXeMbl MOCNefoBaTenbHOro BOAOPOA-HATPUNA-
KaTMOHMPOBaHUSI [OMYCTUMOCTb MOSyYeHUs YMSArYeH-
HOV BOfpI C LLIENOYHOCTLIO 0,7—1 MMOSb/I; KapboHaTHas
XKECTKOCTb MCXOOHOM BOAbl OO/MKHA ObiTb He GOrbLUe
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50% o06LLeNn ee XeCTKOCTWU; BOSMOXHOCTb MpUMeEHE-
HUA MeToda NPy CYMMapHOM COfepXaHuu cynbdaToB
N XJI0pUA0B B MCXOOHOM BoAe 60rbLue 4 MMONbL/f; BO3-
MOXXHOCTb NMPUMEHEeHUA MeTofa rnpw o6LLIEN MUHepanu-
3auUmm ncxoaHor eoapl 6onblue 1000 Mr/n;

ONA CXeMbl COBMECTHOIO BOAOPOA-HATpPUN-KaTW-
OHMPOBAHUS [OMNYCTUMOCTb KONe6GaHUi OCTaTOYHOM
LLEeNoYHOCTN 06paboTaHHOM BOAbI B nepmog ouib-
Tpouukna (0,5-2 Mmosb/n); cymmapHoe copep>xaHune
Cynb(aTtoB M XNOPUAOB B UCXOOHOW BOOE HOMKHO
ObITb He 60rnbLue 3,5—-5 Mmonb/n.

Cxema napannenbHOro BOOOPOA-HATPUN-KaTUOHK-
pPOBaHUSA MO 9KOHOMMYHOCTW YCTyMNaeT cxeme nocre-
[OBaTeNibHOro BOAOpPOA-kKaTUOHUPOBaHUS Npu o6pa-
60TKE MCXOOHOW BOAbl C CyMMAapHbIM COAEp>XXaHuem
CynbaToB 1 X10pMAoB 60MbLLE 2 MMOJb/A.

4.5.3. Ycnosusa npumeHeHus
BoAoOpoA-KaTUOHUpOBAHUA C «roNIOAHOI>
pereHepauuei

Ecnn TpebyeTcs yMeHbLUEeHWE TOSIbKO KapboHat-
HOW >XXECTKOCTU (LLLENOYHOCTM), MOXET ObITb MPUMEHE-
Ha «rofogHasi» pereHepauns KaTuoHuTa.

Mpy 06bI4HOM BOOOPOA-KATUOHMPOBAHUM N3OLITOK
KWUCNOTbI ANs pereHepaumm 60nblle CTEXMOMETpUYeC-
koro konudectea B 1,3-2,5 pasa. lNpu «ronogHom»
pereHepaumnm KOIMHeCTBO KUCMOTbI HA pereHepaumio
KaTUOHMTA MPUHUMAETCH PaBHbIM CTEXMOMETPUYEC-
KOMY KONMUYECTBY UK JaXe MEHbLLE.

Mpn paboTe No TakoMy Crnocoby B BEPXHEM CIl0e
KaTuoHuUTa 6yaeT HaxoauTbCs MOH H*, a B HUXHUX
cnosix — 3agepxanHslie noHbl Caz+, Mg?*, Na.

B BepxHUX CfOsSX NPOTEKAKT peakumm C MOHOM
H*, kak npn 06bI4YHOM BOJOPOA-KATUOHNPOBaHUA (pe-
akumm (4.28)—(4.31)). B pesynsrate obpasytoLumecs
WOHbI BOJOPOAA MUHEpPasbHbIX KUCIOT 06MEHMBAKOT-
csa Ha noHbl Ca?+, Mg?*, Na* no ypaBHeHUsM:

CaR, + 2H* <> 2HR + Ca*; (4.32)
MgR, + 2H* <> 2HR + Mg?*; (4.33)
NaR + H* <> HR + Na*. (4.34)

Kak cnefyyet 13 3TUX ypaBHEHUN, B dousisTpare no-
AIBNSOTCH MOHbI, KOTOPble ObIfM U B UCXOOHOW BOJE,
3a UCKIMKYEHVEM TOro, YTO paspyLuarTcs 6ukapoo-
HaTbl, yOanaeTcs yriekKUCcnbii ra3 u 3afepXnBarTcs
oHbl Ca** n Mg*, ceasaHHble ¢ noHom HCO, .

Mpy ocylwlecTBneHnn BOLOPOLA-KATUOHUPOBAHUS
C «lONMOQHOW» pereHepaumen HeobXoaMMO Y4UTbI-
BaTb OCOOEHHOCTb YrofibHOW KMCAOTbl. B npucytc-
TBUU CUIbHBLIX KUCMOT €e guccouvanums nogasneHa.
O6pasoBaBLunica B BEpPXHMX crosx katnoHuta CO,
B BMOE PaACTBOPEHHOrO B BOAE rasa MpoxoauT HeoT-
pereHepupoBaHHbIE CINOM KaTuoHuTa. 3aTteM , korga
B ounbTpaTe HET CUNbHBIX KUCIOT, YrofibHas KMcnota

YacTtb nepsas

B HUXKHMX CNOSIX KATMOHUTA YaCTUHYHO OUCCOLMUPYET:
H,CO, < H* + HCO,, noH H* o6meHvBaeTcs Ha 1OH
Na*, To ecTb NOABMAETCA BTOPUYHASA LLENOYHOCTb OT-
unNsTPOBAHHOW BOAbI.

BapwuaHTbl ycrnosuin NpyMeHeHnsi BoJopoa-kaTuno-
HUPOBAHUS C «IOSIOQHOM» pereHepaumnen NnpmBeneHsbi
B MOpPsiAKE YMEHbLLUEHUS ee 3PPEKTUBHOCTHU:

0<K<0,2; 0<K<I;0<K<|;

A —ntoboe; 10>A>1;1>A>0,3.

Mpu 3HaveHnax K> 1, A<10u1 10 < A <0,3 npume-
HeHVe MeTofa HeuenecoobpasHo.

3pecb K n A xapakTepu3ytoT COOTBETCTBEHHO Ka-
TUOHHBIW N aHMOHHbI COCTaB UCXOAHOW BOAbI:

K= [Na/([Ca*] + [Mg*]);

A =[HCO_J/(CIT+ [SO2]),

rae [Na‘], [Ca*], [Mg*], [HCO,], [CI], [SO*] - co-
OEp>XXaHue B UCXOOHOW BOAE, COOTBETCTBEHHO, MOHOB
HaTpus, Kanbums, MarHms, rmgpokapboHara, xmopa u
cynbharta, MMOosb/n.

4.5.4. Bogopoa-KaTUOHMpOBaHUE
C «ronogHou>» pereHepauuei
KapﬁoKGManbIX KaTUOHUTOB

Bopopoga-kaTmoHMpoBaHWe C «FOfI0AHON» pereHe-
paumen KaTMOHWUTa CEepHOW KUCIOTOW TpaguLUMOHHO
ocyLecTBsieTcs Ha cynbdgoyrne. OCHOBHOM HefocTa-
TOK 3TOr0 MeToa — Masioe 3Ha4eHne padboyein 06MeH-
HOM Cynbdoyrns 1, Kak CneacTame, 60MbLLUION pacxof,
BOAbl Ha COBCTBEHHbIE HYXAbl OUNBLTPOB, 60MbLLIOE
KOSIN4ECTBO (PULTPOB.

MpumeHeHne «ronogHon» pereHepaunmn ons Cuib-
HOKWUCITOTHOrO KaTWMOHWTa Ha MNpuUMepe KaTuoHuTa
Mapkn KY-2-8 TEXHONOrMYECKN N 3KOHOMUYECKN He
onpasgaHo. (Amocosa 3.I'., l'yTHukoea P.U., 3ab6o-
notHasa T.A. u gp. H-KaTuoHMpOBaHWE B peXxume «ro-
nogHom» pereHepaunmn Ha katuoHuTe KY-2-8. «Xumus
n TexHonorus sBogbl», 1984, 1. 6, Ne 1, c. 32-34). Bo
n3bexaHne rmncoBaHMst KatmoHuTa MPUXOZAUTCA Or-
paHnuMBaTbCs KOHLEHTpaumen CepHOM KUCNOTbl He
6onee 1% nNpu CKOPOCTUN pereHepaLMoHHOro NoToka 9
M/4. Pabo4ast obMeHHas eMKOCTb KaTMOHUTa He npe-
BbiLlaeT 160 Monb/Mme.

Mpn npumeHeHun 10%-HOM CONAHOM KWUCAOTbI
(CKOpOCTb pereHepaunoHHOro noToka 2 M/4) 6binn
noslydeHbl ynydlleHHble pedynbtaTel. Pabo4vas 06-
MEHHasi eMKOCTb KaTMOHMUTa CcocTaBuia MNPUMEPHO
500 monb/m2.

B nocnegHue rogbl UCNOMb3YHOT METOL «IONOgHOM»
pereHepauunmn cnabokMCNOTHBIX KAPOOKCUIbHbBIX KaTu-
OHWUTOB. B 4acTHOCTM — KaTMOHUT Mapkn Am6epnanT
IRC-86 — renesbli akpunoBbIn — hrpma-nponssoau-
Tenb «Pom n Xaac».

Paboyas o6MeHHas eMKOCTb 3TOro KaTMoHuTa no
Kanbumio n marHuto — 1600—-2600 monb/m3. KaTtnMoHuT
CrnocobBeH Takxe obe3xenesnsaTb Body — nornowaTb
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noHbl Fe?*. MpaHynoMeTpn4eckuin cocTaB KaTMoHUTa
3HAYUTENBHO My4Lle, YeM Y Cynbdoyrns, YTo No3Bo-
naeT uasTpoBaTh BOAY C 60MbLUMMM CKOPOCTAMMU — [0
40 m/u.

PereHepaunto katnonmta IRC-86 npoBogsaT npu
MOYTU CTEXMOMETPUHECKNX KONMYECTBAX CEPHOM KUC-
notbl — npesbileHne Ha 4—10%.

MonHas pab6oyasi o6MeHHasi eMKOCTb KaTuoHuUTa —
4100 monb/m3.

Paboyass o6mMeHHas eMKOCTb — MO AaHHbIM Up-
MbI-NPON3BOAMTENSA — onpendenseTcs:

Epa6 = EpagCH - A- B, monb/m3,

rae E g — «ocHoBHas» pado4asi eMKOCTb, 3aBu-
cAWas OT OTHOLUEHUSI XXECTKOCTU K LLIENOYHOCTU UC-
XO[HOW BOAbI, MOMb/MOMb, — Tabn. 4.5; A — koachdu-
LUMEHT — (PYHKLMA CyMMbl KATUOHOB U TemrepaTypbl
ncxogHom Bofbl, 6e3pa3mMepHbIr, MpUHUMaeTCc Mo
Tabn. 4.6; B — KoadhduuneHT 6e3pa3mMepHbIn, 3aBu-
CUT OT MOHHOW Harpy3ku Ha unbTp (Npou3BepeHve
3Ha4YeHUss KapOoOHATHOWM XECTKOCTU BOAbI U BPEMEHU
paboTbl omnsTpa) — Tabn. 4.7.

B3pbixfnieHne cnos KaTMoHUTa npou3BoanTCS npu
ckopocTu He MeHee 15 m/4. KoHueHTpauus cepHor
KMUCNOTbI NpU pereHepaunmn — He 6onee 0,7% npu TeM-
nepatype Boabl 15°C.

Tabnuua 4.5

X,/lW;, monb/monb E " MOnb/M®

Ta6bnuua 4.7

WNoHHas Harpy3ka Ha Koadhtpuument B
thunbTp, (MMONL/N). Y

30 0,58

60 0,79

80 0,87

100 0,93

120 0,97

>140 1,00

BbicoTa cnosi KaTMoHWTa, CKOPOCTb pereHepaLoH-
HOrO NOTOKA W KOHLIEHTPaLMsi CEPHOMN KMUCIOTbI Onpege-
NSAIOTCS OMACHOCTLIO 3arMncoBbIBaHUST KaTUOHWTA: Ans
npefoTBpaLLeHns ocaXkaeHust Ha Hem cynbdarta Kaslb-
uma B Buge CaS0O, - 2 H,O HyxHa CKopoCTb pereHepa-
LM He meHee 15 M/4 1 BbicoTa crnost He 6onee 1,5 M.

4.5.5. @unbTpylowme matepuanbl
N pereHepaHTbl

B kadecTBe pereHepaHTa A1 BOOOPOA-KATUOHK-
poBaHus cnegyeT npegycmatpuBaTb KUCIOTY CEPHYIO
(M1 XNOPUCTOBOAOPOLHYIO MPU HAaNM4YUKn 06opynoBa-
HUA, KOHCTPYKLMSA KOTOPOro AOMNyckaeT npuMeHeHve
XJIOPUCTOBOJOPOAHONM KUCNOThI). Npn Bogopoa-katu-
OHMPOBaHUN C «rONOOHON» pereHepaumen B Ka4ecT-

g'ig zgg BEe OUNLTPYHOLLEro MaTepmarna gOMKHbI NMPUMEHATHCA
: cnabo- U1 cpeaHEKNCIOTHbIE KAaTUOHUTLI, PEreHepu-
C LA pyemble CEPHON KUCNOTOMN.

0,90 1460

0,95 1770 4.5.6. KayecTBo BoAbI

1.00 2400 nocne sopopoa-HaTpun-

110 2500 KaTUoHnpoBaHns

120 o OTMKN MeTOAAMUN MOXHO JOCTUTHYTh TaKVIXV)Ke pe-

3yNbTaToB MO Ka4eCTBY BOAbI, KaK MpU HATPUR-XNop-

>1,30 2600 VOHMPOBaHUU (CM. . 4.4.3).

Ta6bnuua 4.6

CymMMa KaTHOHOB, Koathchuument A npu

AL 10°C 15°C 20°C 25°C

2 0,61 0,80 0,90 1,00

4 0,82 0,92 1,00 1,07

6 0,90 0,98 1,06 1,12

8 0,93 1,02 1,09 1,15

>10 0,94 1,03 1,11 1,70
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4.6. AMMOHMMN-HaATPUMN-
KaTUOHMpPOBaHUe

AMMOHWUN-HATPUI-KATUOHMPOBAHME UCMOSb3YeTCA
ONsi OOCTMDKEHUA TeX Xe Lenen, 4To 1 nNpu HaTpun-
XNOP-MOHMPOBaHUN — (CMm. M. 4.4.1).

4.6.1. OcHoBbl MeTOAA

B aMMOHUWI-KaTMOHUTHOM (PMNbLTPE OOMEHHBIN Ka-
TUOH — MOH aMMoHui NH,*. TTpy connsTpoBaHM BoAb!
Yyepe3 KaTUOHMUT, pPereHepupoBaHHbIN PacTBOPOM
cynbcata ammonus (NH,),SO,, npoTekatoT peakumm:

2 NH,R + Ca(HCO,), <> CaR, + 2 NH,HCO,; (4.35)
2 NH,R + CaCl, <> CaR, + 2 NH,C; (4.36)
2NH,R + CaSO, <> CaR, + (NH,).,SO,.  (4.37)

AHanornyHble peakumMM nNPoTeKarT C MarHumco-
AepxaliMmn BeLLecTsamu.

B koTne nop genctBMem BbICOKOM Temnepatypbl
aMMOHWMEBbIE COMW pasnararTcs:

NH,HCO, — NH,T + H,0 + CO,T; (4.38)
NH,CI + H,0 — NH,OH + HCI; (4.39)
(NH,), SO+ 2H,0 - NH,OH + H,SO,;  (4.40

)
NH,OH — NH, T + H,0. (4.41)

AMMMAK W YIMEeKUCHbIN ra3 yneTydmBaloTCs, W
BOda, Takum o06pa3om, CTAHOBUTCH MOTEHLMANBHO
kucnon. NosToMy aMMOHUIN-KaTUOHMPOBaHWE NnpuMe-
HSIeTCA BMECTE C HaTpU-KaTUOHMPOBAHMEM.

O6pasyowmiics  npu  HaTpUA-KAaTUOHMPOBAHUMN
6ukap6oHat HaTpua NaHCO, pasnaraeTcs B KOTnie
c obpazoBaHmeM epgkoro Hatpa NaOH mn kanbuuHK-
posaHHoi copabl Na,CO,, koTopble HeWlTpanuayoT
KMCNoTbl. O6bIYHO KOHLEHTpauus aMmMOHUS ropas3no
MeHbLLIE KOHLIeHTpaLum 6uKkapboHaTta, Tak YTo KOppo-
31K OT KUCSOT He OblBaeT.

Oco6eHHOCTb aMMOHUIA-HATPUA-KATUOHMPOBAHUSA:
TaK Kak 1 B BOAe, U B Nape nosiBnseTcs aMMmmnak, Me-
TOA Henb3a NPUMEHATb ANA 06paboTKU BOAbI CUCTE-
Mbl FOpSYero BOAOCHAGXEHUSA U OTKPbITON CUCTEMbI
TENNOCHAGXEHNS, a TakKe Mpu ONacHOCTM amMmMuad-
HOW KOPPO3uW Meau 1 ee CriaBos.

4.6.2. Ycnosusa npuMeHeHUs MeToaa

AMMOHUN-HaTPUN-KaTUOHNPOBAHNE, COBMECTHOE
C OONOSIHUTESNbHBIM MOCAEAYIOLLMM HATPUN-KaTUOHN-
poBaHMeM, OOMYyCKAEeTCs, Kak Npasusio, Npy Cogepxa-
HUW HaTpuA B UCxofHoW Bofde MeHee 30—35% obLen
XKEeCTKOCTU M Npun CcTeneHn obMeHa Ha aMMOHWIA B rpe-
nenax 40-90%.

AMMOHWNR-HATPUIA-KATUOHMPOBaHWE, napansnesb-
HOe C OOMONMHUTENbHLIM MOCNEedyLWNM HaTPUn-Ka-

YacTtb nepsas

TMOHMPOBaHWEM, LOMNYCKAeTCs, Kak nNpasuso, nNpu co-
OepXXaHuu HaTpus B ucxogHom soge 6onee 30—-35%
O6LLEN XECTKOCTU U MpU CTENEHN OOMEHA Ha aMMO-
HU meHee 40 n 6onee 90%.

MeTop, fonyckaeTcs Npyv KOHLEHTpauUn KMCopo-
Ja B Bofe, conpuKacatoLlencs ¢ MegeconepXalim-
MU crnfaBamMn MaTtepuanoB o6opynoBaHus, He 6onee
0,05 mr/n.

4.6.3. 06meHHaA eMKOCTb KaTUOHUTA
WU pacxoa pereHepaHTta

Pacxogbl xnopupa HaTpus O HATPUN-KaTUOHWUT-
HOW YacTn OaHHOro Metoa AOMXKHbI ObITb Takue Xe,
Kak ansi 0QHOCTYNEeH4YaToro HaTpU-KaTMOHUPOBAHNUS.
PereHepauuto amMMOHUI-KaTMOHUTA criegyeT npe-
gycMaTpmuBaTb, Kak npasBuiio, pacTBOPOM cynbdaTa
aMMOHUA KOHUeHTpaumen 2—3%; yoenbHbI pacxom,
TaKOW Xe, KaK pacxof Xnopuga Hatpus Npu HaTpui-
KaTuoHMpoBaHUW. Pabo4vas obMeHHas eMKOCTb aMm-
MOHUI-KaTUOHUTA A0/MKHA 6bITb NpuHATa Ha 10—-15%
6osblLUe, YeM HaTpun-kaTuoHuTa. YOernbHbIN pacxof
OTMbIBOYHOW BOAbl — 5 M3/M2.

4.7. AHMOHMpOBaHue

4.7.1. CywHocTb MeTOAQ

AHVMOHMPOBaHWE, Kak CrnegyeT ud Ha3saHus, Npu-
MEHSeTCA ONna U3BMEYeHUs PacTBOPEHHbIX aHWOHOB
13 BOAbl. AHMOHMPOBAHWMIO MOABEPraeTcs BOAA, yXe
npoLlefLlan npeaBapuTesisHoe KaTMOHMPOBaHME.

PereHepaunto aHMOHUTHOrO dunbTpa NpPOBOAAT
wenoybto (NaOH).

Peakummn paboyero umkna B aHMOHUTHOM punbTpe
npv pereHepauunn ero egkmm Hatpom NaOH:

ROH + CI <> RCI + OH; (4.42)
2 ROH + 8O,* < R,SO, + 20H; (4.43)
OH + H* < H,0. (4.44)

R — Komnnekc, yCrnoBHO Ha3blBaEMbIA KaTUOHWUT-
HOW 4YacTbl0 aHNOHUTA.

B kayecTBe pereHepaHTa, KpOMe €OKOro Hartpa,
nspenka npumerstor NH,OH, Na,CO,, NaHCO,. Pe-
akumm paboyero Luukna crnegyroLime:

R,CO.% +2 Cl <> 2 RCl + CO2; (4.45)
RHCO, + CI <> RCl + HCO,; (4.46)
CO.2 +2H* <> H,CO, &> H,0+CO, T; (4.47)
HCO, + H* < H,CO, <> H,0+CO,T. (4.48)

Mocne wucdepnaHnsa paboyerr OOMEHHOM EMKOCTU
aHMOHWTA OH pereHepupyeTcs. Peakumm pereHepaumm:
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RCI + OH <« ROH + CI;
R,SO, + OH < 2 ROH + SO ?; (4.50
2RCI+CO,* < R,CO, +2Cl;
RCI + HCO, < RHCO, + CI.

[MornowaTh U3 BOAb! aHMOHBLI CUMBHBIX KMCIIOT Crocoo-
Hbl K&K CUIbHO-, TaK 1 CITabOOCHOBHbIE aHUOHUTbI. AHUOHBI
cnabblIx KUCINOT — YrofbHOM 1 KPEMHUEBOW — NOTTOLLA0T-
Csl TONIbKO CUIIbHOOCHOBHbBIMU aHWoHUTamu. Peakumm
paboyero uukna:

ROH + HCO, < RHCO, + H,0;
ROH + HSIO, «<» RHSIO, + H,0.

(4.53)
(4.54)

Ons CMbHOOCHOBHBIX @HMOHUTOB B Ka4ecTBe pe-
reHepaHTa npumenstoT pactesop NaOH (noatomy npo-
LieCC Ha3bIBaKOT TaKXe M’MAPOKCUA-aHUOHVPOBaHNEM).
Peakuun npu pereHepauuu:

RHCO, + OH < ROH + HCO,; )
HCO, + OH < CO.* + H,0; )
RHSIO, + OH <> ROH + HSIiO,; (4.57)
HSIO, + OH « Si0,* + H,0. )

4.7.2. Oco6enHocTu npouecca

MexaHnu3M MOHHOro O6MeHa M BIMAHWE Pa3HbIX
(hakTOpPOB Ha TEXHOMOrMI0 NPOL|ecca aHMOHMPOBaHUS
BO MHOIOM aHanorM4Hbl UX BIAIMSIHWIO HA NPOLIECChI Ka-
TUOHMpOBaHuA (cMm. n. 4.3.1 n u. 2, pasgen 4).

B 70 Xe Bpems CyLLieCTBeHHOe OTNINYME — UCKIHoHe-
Ha BO3MOXHOCTb YBEJIMHYEHWs1 KOHLeHTpaLum npoTu-
BOMOHa B (hMIIbTPE, TaK Kak nepexofsiine B pacTeop
noHbl OH, HCO,, HCO, csaAsbiBatoTca noHamun H* ¢
obpasoBaHnem cnabo [OUCCOLMMUPYIOLLNX BELLEeCTB
H,O0 n H,CO,.

4.7.3. Bapnantbl cxem

CnaboOCHOBHbIE @HMOHWUTBI B Pa3HOW CTEMEeHU
CMOCO6HbI K COpOLUMM pasHbIX aHWOHOB. Kak npasuno,
cobmopaetcs psaf: SO,>> NO, > CI, B KOTOPOM Kax-
Obl NpefbioyLLnMini MOH nornoLlaeTcs 6ornee akTUBHO
1 B 60nbLUEM KONMMYECTBE, YeM crneayowwmin. Paboyas
o6MeHHast eMKOCTb Mo aHunoHy SO,* npumepHo B 1,5
pasa 6o5nblue eMKoCcT! no aHuoHy Cl, 4To o3Havaet
MPOCKOK B cousnbTpart noHa Cl paHbLue noHa SO 2.

lMoaTomy B cuctemMax gemMvHepanuaaumm MOHUPO-
BaHWEM, rae nepBbiM Mo NOTOKY BOAbl MPenyCMOTPEH
CNaboOCHOBHbIM OUNBLTP, Er0 OTKIKOHAKOT Ha pereHe-
paumio no Npockoky noHa Cl-. Mpu 4acTnyHOM gemu-
Hepanusauun, korga B BoAe O0NycKaeTcsi HEKOTopoe
OCTaTo4YHOEe cofepxXaHue conen, punstp ¢ cnabooc-
HOBHbIM aHMOHMTOM BbIKJIIOHAKOT Ha pereHepaumio no
npockoky noHa SO, To ecTb B (husibTparte K aToMy
MOMEHTY yXe 6yOeT copep)XaTbCsi HEKOTOPOE KOmnu-
4ecTBO MoHa CI-.

B TexHonornyeckon Lenovke AemMuHepanusaumm
NMOHMpPOBaHMEM MNocsie BOAOPOA-KATUOHUTHLIX U cna-
600CHOBHbIX aHVOHWUTHbIX (PUNBLTPOB NpegycMaTpu-
BalOT CUJIbHOOCHOBHbIE @HNOHUTHbIE (OUMLTPbI, ECIN
HY>KHO yAanuTb U3 BOAbl aHNOHbLI KPEMHUEBOW KMUCO-
Thbl M — MNHOTAA — @HNOHbI YrONMbHOW KUCNOTbI.

Jlyywime pesynstathl NOAY4aOTCA NPY HASKMX 3Ha-
YeHusx pH 1 No4T1 NOTHOM AekaTMOHNPOBAHMWN BOAbI
(nocne ABYyXCTyneH4aToro BOLOPOLA-KaTMOHUPOBAaHMS,
Korga B BOe HaxogmuTcs cama KpeMHueBas Kucnorta
H,SiO,, a He ee conun).

Mpv Hann4uu conen:

Na,SiO, + 2 ROH « R,SiO2- + 2 Na* + OH, (4.59)

TO ecTb noaBnsaeTcs NpotmBonoH OH-, KOTOpbIN, BO-
nepBbIX, TOPMO3UT nornoLleHve noHa HSIO 2 (ysenu-
YnmBaeTcs cogepxaHve KpeMHUecoeanHeEHUn B ourb-
TpaTe) 1, BO-BTOPbIX, YMEHbLLAET pabo4yto 06MEHHYO
€MKOCTb aHuoHuTa (cM. n. 4.9).

Oco6eHHOCTH NPUMEHEHNSA @HUOHWTOB B YCIOBUAX
cofepXaHus B UCXOOHOW BOAE OpraHNYeckmx npume-
cen onucaHbl B 4. 2, n. 4.3.10.

4.8. lexap6oHu3auma Boabl

4.8.1. lpumenenne metoaa

HekapboHnsauma — yganeHve okcupa yrrnepona
(IV), BblgensioLlerocs B npoueccax BOAOPOL-KATMO-
HMpoBaHus (cM. n. 4.5) n aHnMoHupoBaHus (cm n. 4.7).
YpoaneHvwe ero 13 Bodbl Meped CUIIbHOOCHOBHbIMU
AHVOHUTHBIMK UNbTPaMM HEOBXOOUMO, TakK Kak B
npucytcteum CO, B Bofe YacTb paboyern 06MeHHOw
eMKOCTW aHWoHUTa 6ypdeT 3aTpaqvBaTtbCsi Ha MOrmno-
weHne CO, no peakuusm (4.31) n (4.48).

TpagvuMoHHO AN yaaneHus ua Bofbl YrieKknco-
ro ra3a WCnonb3ylT AeKapOboHM3aTopbl — annaparhl,
3anosfiHeHHbIE pa3fiMyHbIMU pacnpenennTensMmm Bogpl
(4aLLe — HacbINHbIMK, Hanpumep, Konblamn Pawwura,
Mannsa v gp.), Ha3blBaeMbIMM Hacagkon, unn 6e3 3a-
nonHuTenen, 1 npogyBaemMble BO3OYXOM HaBCTpedy
BOAHOMY MOTOKY. B 3aBMCMMOCTM OT cxembl Aekap-
60HM3aTOP MOXET ObITb YCTAHOBMEH NOCE NepPBON,
WM BTOPOW CTYyMeH BOOOPOL-KATMOHMPOBAHUSA, UK
nocne nepeow (CrnabooCHOBHON) CTYNEHW aHWOHWUPO-
BaHus. MocnedHsas cxema Yalle MCnosb3yeTcs B 3a-
py6exHbIX pa3paboTkax.

PacnpocTpaHeHne nonyyarT 3>KEeKTOpHble (BaKy-
YMHble, CTPyiHbIe) annapatbl. Vix pabota ocHoBaHa
Ha CO3[aHMM BbICOKOCKOPOCTHOMO MOTOKa B 9KEKTOp-
HOM YCTPOWCTBE, B KOTOPOM MPOUCXOAMUT BaKyyMUpo-
BaHWe NOTOKa C MocneayoLMM NoacocoM Bo3ayxa B
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BOAY W ero oTayBKoW. NMpu HebonbLUMX rabapuTax Ta-
Kasi KOHCTPYKLMSA obecrneunBaeT 605bLUYI0 NPOU3BO-
OVTENBHOCTb N BbICOKY 3P(EKTMBHOCTbL yAaneHus
rasos. B naHHom cny4ae — cso6ogHoro CO,,.

Ha He6onblUMX cTaHUMaX BOOOMOAMOTOBKU U Npw
He60s1bLLOM COLAEPXAaHUN B UCXOOHOW BoAe 61Kapbo-
HaTOB UCMOJb3YOT CXeMy MOAroTOBKM Bofbl 6e3 fe-
KapboHN3aTOPOB.

4.8.2. PacuetHble napameTpbl

KoHUeHTpaLus pacTBOPEHHOro B BOAE YITIeKNCII0-
ro rasza nocne BOOOPOA-KATUOHUPOBAHUA, B OTCYTC-
TBUNE aHAITIMTUYECKNX OaHHbIX, MOXeT ObITb onpeperne-
Ha no copmyne:

0,= 44 X« + COsx
1000

roe CO, — KOHUEeHTpauus yrneKMernoro rasa B Bofe,
nocTynatoLlen B aekap6oHusarop, mr/n; X_— kap6o-
HaTHas >XXeCTKOCTb WMCXOOHOW BOAbl, paspyLuaemas
B Mpouecce BOLAOPOA-KATUOHMPOBAHWUS, MMOSbL/N;
CO, " — KOHLIEHTpaLWisi PACTBOPEHHOI O B CXO[JHOW BOfiE
paBHOBECHOIO CBOBOAHOrO YrNEKMCIIOro rasa, Mr/n.

KoHueHTtpaumsi CO,"* onpepnensietcs no Lyesoy-
HOCTU (kapboHaTHOM XXeCcTKocTn) m pH wmcxopgHom
BOAbl — MO HOMOrpamme (puc. 1.4).

Homorpamma cocTaBrnieHa anst Bogbl C CyXuUM OC-
TaTkoM 200 mr/n npu Temnepatype sBogpl 10 n 20°C.
Mpy ppyrnx 3Ha4eHusiX Cyxoro ocTaTka WMCXOQHOM
BOAbl KOHLUEHTpaumns CBOOGOOHOrO YrieKMcnoro rasa
onpegensaeTca no dpopmyne:

(4.60)

YacTtb nepsas

CO, > =CO,= - o, (4.61)

roe CO,™® — KOHLeHTpauus, onpeaeneHHas no Ho-
Morpamme, Mr/n; o — MONpPaBOYHbIN KO3(PPULNEHT,
onpegensieMbln B 3aBUCUMOCTU OT 3HAQYEHWUN CyXOro
ocTartka:

Cyxoit octatok, | 4o, | 909 | 300 | 400 | 500 | 750 | 1000
mr/n

MonpaBo4HbIi 1,05 [10 (096 | 094|092 | 087|083
Koaththuument o

O6vem Hacagkv u3 koney Paiuvra (n, Takmm 06-
pas3oM, KOCBEHHO — 06beM AeKapboHm3aTopa) onpe-
[EensieTca B 3aBUCMMOCTU OT KONMYecTBa yoansiemoro
YINEeKMCnoro rasa, cpegHen OBMXYLLEN CUMbl gecop-
o6umn, KoadduumeHTa gecopoLmm:

F=— G
K -AC

X cp

: (4.62)

roe F — Heobxogmmasi MoBEPXHOCTh konew Pawn-
ra (mosepxHocTb 1 mM® 6ecnopagoyYHON 3acbINkK —
204 m?), M%; G — KONMMYECTBO ydansemoro u3 Bofpl
YINEKUCNOro rasa, Kr/4; K — KoathuruUmMeHT aecopot-
LK, M/4, onpegensieTcs Nno Homorpammam (puc. 1.5,
1.6); A C,, — cpefHsia ABUXyLLas cuna aecopouum,
kr/m® (puc. 1.7).

8 0
7 10
20
6
30 =
=
> w0 &
2 2
= o
. 50 5
5 o
5 5
2 60 S
s 3 °
e 70 8
=} =
2 5
80 2
Puc. 1.4. Homorpamma gns
1 90 onpeeneHus COAEpXaHus B
BO/ie CBOOOAHOIO YrNEKMCNIOro
0 100 rasa
BOOONMOAINIOTOBKA

Bubnuoteka «Aksa-Tepm»




YacTtb nepsas

G=Q-(CO,-CO), (4.63)

roe CO,™ - KOHUEeHTpauwWsi Yriekucroro rasa B
[eKapboHN3NPOBaHHOW BOAE, MPUHUMAETCH PaBHOM
0,005 kr/m® (5 mr/n).
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Puc. 1.5. Tpachmk ana onpepenedns K. npu ynanexum
YrNEeKUCcNoTbl U3 BOAbI HA lera3aTopax, 3arpyXeHHbIX
KonbLyamu Pawura pasmepom 25x25x3 mm. [1n0THOCTD
opoLueHns Hacagku 60 m3 /(m2.4)
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Puc. 1.6. T'pachuk ans onpepenedns K. npu ynanexum
yrnexkucnoTbl B npouecce o6e3xene3nBaHnsa Bofbl aspaLueil.
Mnowapb opowieHus Hacagku 90 m3 / (M2 . y):

1 — ns Konew, pasmepom 25x25x3 mMm;

2 — 1019 TpaBns cpeiHUM pasmepom 42 Mm;

3 — AN9 KoKca cpefHUM pasmepom 43 Mw;

4 — ans Kokca cpeaHum paamepom 41 mm
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Puc. 1.7. Ipachuk gna onpepenexns A (:cp
B 3aBucumocTU 0T C_ u C_  Npu Aerasauuu yrnekucnotbl

BbIX

Heobxoonmbii 06bem Hacagku n3 konew Pawura
npu 6ecrnopsgoyHon 3arpyske V, m3:

V = F/204. (4.64)

BbicoTa cnos Hacagku B AekapboHusaTope, M:

H = VIF. (4.65)

O603Ha4eHnsa B opmynax (4.64) n (4.65) cwm.
BblLLIE.

Pacxon Bo3ayxa Ans npofyBaHus JeKkapboHU3aTo-
pa npuHMMaeTca Ans pasHblx ycnosun 15-40 m® Ha
1 m® Hacapgku.

ConpoTueneHue npoxody Bo3gyxa Yepes Crow Ha-
cagkm — 25 MM Bof. CT. HA 1 M BbICOTbI.

4.9. [lemmHepanu3auma Boabl
MOHUPOBaAHUEM

MeTop, npegHa3HayYeHHbIN AN YMEHbLUEHUST MU-
Hepanuaauuu Bofpl, B TOM 4YUCIIe 06LLEN XXECTKOCTMU,
OOLLEN LLENOYHOCTU, COAepXaHUs KPEeMHUEBLIX CO-
eJVHEHWNA.

VMIOHOOBMEHHbIN MeTo AeMuHepanu3aumm BOAbl
OCHOBaH Ha nocnegoBartesibHOM  UILTPOBAHUA

BOOONMOAOANOTOBKA
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BOAbl Yepe3 BOAOPOA-KATUOHUTHLIN, a 3atem HCO,,
OH v CO,* — aHWOHWUTHBLIN dunbTp. B BOgOpOA-
KaTUOHUTHBIX PUNBTPaxX KaTWOHbI, COaepXXalumecsa B
NCXoQHOM Bofe, rMaBHbiM o6paszom Ca*?, Mg+, Na*!,
0OMEHMBAIOTCA Ha BOAOPOL-KATMOHbI MO peakumam
(4.28)—(4.30). B domnbTpaTte ob6pasyeTca IKBMBAsEH-
THOE KOJIMY4ECTBO KUCIOTbl U3 aHWMOHOB, C KOTOPbIMMU
6bInn cBA3aHbl KaTuoHbl. O6pa3oBaBLUMIACS B MPO-
Liecce pasnoxeHus rugpokap6oHatos CO, ynansercs
B AeKapboHn3aTopax.

B aHVOHWTHbIX unnbTpax (rMapPoKCUA-aHUOHUPO-
BaHME) aHMOHblI 06Pa30BaBLUNXCA KUCIIOT OOMEHU-
BaloTCa Ha MoHbl OH- (3agepxuBaroTca PUILTPOM).
B pesynsrate nosy4aetca [eMUHepanvM3oBaHHas
(obecconeHHas) Boaa.

OT0T MeToq, PaKTUHECKN «HECAMOCTOATENbHbIN»,
cvHTeTnyeckmii. OH npeacTaBnseT COO0K CXEMHbIN
PSiL BApMaHTOB COYETaHMS Pa3HO CTENEHU CITOXXHOC-
TV — B 3aBUCUMOCTM OT Lienn 06paboTKun BOAbI — BOJO-
poA-KaTMOHNPOBAHNS N TMAPOKCUA-aHMOHNUPOBAHUS.

4.9.1. Ycnosusa npumMeHeHua metoaa

B MOHOOOMEHHbIE YCTAHOBKM JOSMKHA NOABaThLCS
BOAa, cofep kallas conu — 8o 3 r/n, cynedatbl 1 Xmo-
pugbl — 0O 5 MMONb/M, B3BELUEHHbIE BELLECTBA — HE
6onee 8 mr/n, LBETHOCTb — He Bbiwe 30 rpagycos,
nepmaHraHaTHas oKucrsemocTb — go 7 mrO/n.

B cooTBeTCTBMM C HEOOXOAMMOW FNyO6UHOM obec-
COnuBaHWA BOAObl MNPOEKTUPYIOTCA OOHO-, OBYX- U
TPexXcTyneH4aTble YCTAHOBKM, HO BO BCEX Cry4asx
ANAa yoaneHus u3 Bofbl MOHOB METAaIIOB MPUMEHSIOT
CUITbHOKMUCIOTHbIE BOLOPOA-KaTUOHUTbI.

Ina NpOMBbIWIEHHbIX WU 3HEPreTuyYecknx noT-
pebutenen Boga MOXET ObITb NOAroTOBfIEHA MO
OAHOCTYMEH4YaToONn CXemMe — OAWH KaTUOHWUTHbIA U
OAWH aHWOHUTHbBIN PUNBTPbI; MO OBYXCTYNEHYaTON
CXeMe — COOTBETCTBEHHO MO ABa KATUOHUTHbLIX 1 ABa
AHWOHUTHBIX PUNETPA; MO TPEXCTYNeH4YaTon CXeme,
npuyem TPeTbS CTYNeHb MOXET OblTb O0d)opMieHa
OBYMSsI BapuMaHTaMu: OTAENbHO KAaTUOHUTHBIA U aHWO-
HUTHbIA OUNETPbI UM COBMELLIEHME B OQHOM (OUIb-
Tpe KaTMoHUTa N aHMoHUTA.

[Mocne ogHOCTYNeH4YaToOM CXembl: cofiecogepxa-
H1e Bogbl — 2—10 Mr/n; ygenbHas 3neKTponpoBoau-
MocTb — 1-2 MkCM/CM; cogepxaHne KpeMHUEBBIX CO-
eavHeHnn (SiO, n SiO,®) — He n3meHsieTcs.

[ByXCTyneH4aTyto cxemy NpUMEHSIIOT oS nony4e-
HMa Bogbl ¢ conecopepxanvem 0,1-0,3 mr/n; yoens-
HoW anekTponpoBognmocTbio 0,2-0,8 MKCMm/cMm; co-
AepXaHveM KpemHueBbIX coeanHenuit (SiO, + SiO,>)
no 0,1 mr/n.

TpexcTyneH4yaTas cxema Mo3BOSIAET CHU3UTL CO-
necogepxanue o 0,05-0,1 Mr/n; yaenbHyo aneKTpo-
nposogumMocTb — Ao 0,1-0,2 MKCM/CM; KOHLeHTpauuio
KpemHuneBoWn kucnoTbl (SiO,*) — po 0,05 mr/n.

YacTtb nepsas

[na 6bIToBbIX ULTPOB MPUMEHSETCA OAHOCTY-
neH4aTas AeMUHepannaaumsa — COBMeCTHas 3arpyska
unbTpa KAaTMOHNUTOM U @HUOHUTOM.

4.9.2. ®unbTpbl CMELIAHHOI0 AEHCTBUSA

CoBwMmelLeHVe B OOHOM annapare KatMoHuTa U aHu-
OHMTa NO3BOJSIAET AOCTUraTh BbICOKOM CTEMEHN OUUCTKM:
13 BOAb! 3a OAMH NPOXO[, U3BIEKAOTCS MOYTM BCE HAxXo-
Jsumecs B pactBope MoHbl. OunleHHas Bofja MMeet
HEWTpasbHYH0 peakLmIo U HU3KOE CONECOAEPXKaHME.

lMocne HacbIWweHNss "OHaMKU CMECb MOHUTOB — LJ151
pereHepauum — HeO6X0OUMO NPELBAPUTENBHO pasge-
NUTb Ha KATUOHUT U aHUOHUT, UMEIOLLNX PasfINYHYIO
nnoTHocTb. PaspgeneHne npoBoguTcs rmapoavHamm-
YeCKMM METOAOM (BOAHbIN MOTOK CHWU3Y BBEPX) WK
nyTeM 3anofiHeHWs UIbTPa KOHLUEHTPMPOBAHHbIM
18%-HbIM pacTBOPOM peareHTa.

B HacTosiLLlee BpemMs OCHOBHbIMM 3apyOexXHbIMU
NPOM3BOLAMTENSAIMM  BbIMYCKAKOTCA CchneunansHo Mo-
[o6paHHbIe Mo MIIOTHOCTU 1 pa3mepy Habopbl rpaHyn
MOHOAMCNEPCHbIX CMOJ1, 06EeCneYnBatoLLNX BbICOKYHO
CTeneHb pasfeneHns u cTabunbHOCTU nokKasaTtenen.

M3-3a CROXHOCTM onepaumi pasgeneHnss CMecu
KaTMOHUTA N aHNOHUTA U NX PereHepaummn Takme anna-
patbl UCMOMb3YTCA B OCHOBHOM [J151 OYMCTKM Masioco-
NEeHbIX BOA WU OOOYUCTKU BOAbl, OOECCONEHHON paHee
06paTHLIM OCMOCOM, KOra pereHepaums MpoBOaUTCS
PELKO UM MOHUTbI MPUMEHSAOTCH OAHOKPATHO.

4.9.3. Oco6eHHOCTH MOHOOGMEHHOV
TEXHoJIornun

VloHOO6MeHHas TEXHOMOor s — camas npumeHsieMas
CerogHs ons ymMardeHus u gemuHepanvsauum Bogpl.
OTa TeXHOsorsa No3BosAeT HOOUTLCA Ka4ecTsa BOApl,
COOTBETCTBYIOLLIEr0 HOpMaM pasHbIX MPOMbILLIEHHBIX
N 3HEpPreTM4eCcKnx 0O6bEKTOB.

VicTopnyeckin CAOXMIOCh Tak, YTO MOYTU BCE KOHC-
TPYKUMN MOHOOOMEHHbLIX (OUNBLTPOB — MapasesisHO
TO4YHble (MPAMOTOYHbIE), TO eCcTb o6pabaTbiBaemMas
BOZA U pEreHepupyoLLIMIA pacTBOpP OABMXYTCHA B Onib-
Tpe B OOAHOM HarnpasfieHUN — CBEPXY BHUI.

Mo Mepe NpoABMXXEHWUS pereHepaLnoHHOro pac-
TBOpa CBEPXY BHU3 Yepes Cror MOHUTa KOHLEeHTpaLm-
OHHbIM HaMop — Pa3HOCTb KOHLEHTpauun mexgy pa-
Hee 3afep>XaHHbIMN MOHaMM (HanpuMep, Kanbumem un
MarHMeMm) 1 BbITECHSIOLLMMW UX MOHAMW pereHepupy-
loLLlero pacTeopa (Hanpumep, HaTpus) — CTaHOBUTCA
BCE MeHbLLE N MeHbLLIE.

B koHuUe cBoero nytn «cnabbli» pereHepaunoH-
HbI PacTBOP BCTPeYaeTCs CO CNOeM MOHWTA, COaep-
XallMM HeKoTOpoe, XOTA U HebOosbLLOoe, KONM4ecTBO
MOHOB, KOTOPbIE HYXHO BbITECHUTb U3 MOHUTA. BbI-
TEeCHeHUs He npoucxoauT. B peaynsrate cnepyrowmii
NOTOK 06paboTaHHOW BOAbI HE JOCTUraeT Heobxoam-
MOro KayecTBa.

BOOONMOANOTOBKA
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OTa 0CO6EHHOCTb TEXHONOrMM MOHHOro 06MeHa, a
TakXe CBOMCTBa MOHUTOB, pereHepaHToB U NINOTPOr-
HbIX PAOOB (CM. Y. 2, N. 4.3.8) onpedensoT NpUHLUK-
nuarnbHble HeJoCcTaTKM MOHOOOMEHHOW TEXHOMOornm
OYNCTKU BOAbl: GOMbLLLOM pacxof peareHToB, BOAbl
[OnA OTMbIBKM WOHWUTa OT OCTaTKOB pereHepaumoHHO-
ro pactesopa v 605bLUOe KONMMYECTBO CTOYHbIX BOL,
Ka4yeCTBO KOTOPbIX HE COOTBETCTBYeT TpeboBaHWAM
HOPMaTMBHbIX JOKYMEHTOB.

Bbixon 13 nonoxeHusi 6b11 HAMOEeH TexHornoramu,
NpennoXMBLUMMW OBYXCTyNeH4yaToe — Of1a HaTpuii-
KaTMOHUPOBAHUA W TPexXCcTyrneH4aToe — Ana AeMuHe-
panusaumm WoHMpoBaHMEM — unsTpoBaHue. Pas-
HOBUOHOCTbIO [ABYXCTYMEHYATOro YMAr4eHUss MOXHO
cuyuTaTb napannenbHOTO4HOe-NPOTUBOTOYHOE NSIb-
TpoBaHWe: HECMOTPs Ha HasBaHue, B KaXAom Wu3
napbl OUNETPOB OCYLLECTBNSAETCS napansienbHOTou-
Hoe ounsTpoBaHMe.

4.9.4. NMpoTtusotounoe hunbTpoBaHNE

[MpoTnBOTOYHOE OUNBTPOBAHME 3akso4aeTcs B
nogade pereHepaLMOHHOro pactesopa n obpabatbiBa-
€MOW BOAbl B pa3HbiX HanpaBieHmsX.

[MpeumyLecTBa NPOTUBOTOHYHOIO (PUILTPOBAHUS
6bIIM U3BECTHbI AABHO, HO MPOMBILLUEHHOE MpuUMe-
HEHWe OHO HaLLO NMULLb C NOSIBAIEHMEM CreLmarnbHbIX
KOHCTPYKLMIA (DUNBTPOB M pas3BMTOrO NPoM3BOACTBa
pasHo06pa3HbIX BbICOKOIAEKTUBHBIX NOHUTOB.

Mpy NPOTMBOTOYHON TEXHOMOIMM MOHUPOBAHUA Ha-
néonee xXopoLIO OTPEreHepPMPOBaHHbIA KaTUOHUT pac-

MOJIOXEH B TOM CI0€, KOTOPbIN HAXOOUTCH Ha BbIXOAe U3
dunstpa. O6padaTbiBaemMas Boga NPOXOAUT CITON NOHU-
Ta Co BCE 6osiee yBENMUMBAIOLLENCS rNyOMHON pereHe-
pauum, TO eCTb KOHLEHTPALIMOHHBIN HAaNop COXpaHsAeT-
CSl Mo BCeMy NMyTu BoAbl. TeM cambIM o6ecrneymBaeTcs
BbICOKOE Ka4yeCTBO YMSrHYeHUs W OeMUHepanmMsaumu,
Haunbornee NosHO Ucnonb3yeTcs pabodast 06MeHHasi eM-
KOCTb MOHWTA, YMEHbLLAETCH pacxof peareHToB, Bogbl
Ha COOCTBEHHbIE HYXIbl U CTO4YHbIX BoA. B HacTosLee
BPEMSsi U3BECTHbI HECKOSIbKO KOHCTPYKLMIA MPOTUBOTON-
HOro YMNBTPOBAHMSA, MPUHLMNNABHO Pa3nnyatoLLmMXCcs
Mo HanpaBneHMsM NMOTOKOB: MOTOK BOAbI — CHU3Y BBEPX,
pereHepauusi — CBepXy BHW3; MOTOK BOAbl — CBEPXY
BHWU3, pereHepaumst — CHU3y BBEPX.

TexHonorus LUiBe6ebet

OpfHon 13 nepBbIX 3anaTeHTOBAHHbIX MPOTUBOTOY-
HbIX TexHonorun (60-e rogpl XX Beka) 6blna TexHoso-
rusa LLIBe6ebeT (c HeM.: Schwebebett — B3BeLLEHHEIN,
nnasawowuin crnon) cdupmel «banep Al». PazHoBua-
HocTu: JlndptéeT, PnH3e6eT, Mynbtucten. O6pabaTbl-
BaemMas Bofa B ousibTpe HanpasnseTcsa CHU3Y BBEPX,
pereHepaunoHHbIN pacTBOP — CBEPXY BHUS3.

Macca noxHuta HaxoguTcs B unbTpe Mexay ABY-
M OpeHaXKHO-pacrnpenenuTenbHbIMU  cucTemMamu
(TPy6bl MNn NAMTBI C Nepdopaumen unm Komnadka-
MU CO LWwenamu). Mexay Cnoem noHuTa U BepxHen
OPEeHaXKHO-pacnpenennTenbHon CUCTEMON pacnoro-
XEH CNOW MHEPTHOro rpaHynMpoBaHHOrO marepuana
(06bI4HO nonuaTuneH) eoicoton 100-300 MM, 3aLum-

XuvM. peareHTbl ﬁ

Mono Plus
S 100

i o

Cblpasi Boga

Puc. 1.8. Ouuctka Boabl no Texsonoruu LiBe6ebet

Bo3agyx

Mono Plus
M 500

JenoHn3npoBaHHas
BOAA
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LLIAIOLLMIA BEPXHIOD CUCTEMY OT 3aCOpPeHUs MeiKummn
YacTvuamu noHuTa (CneacTene UCTUPaHUA UK pac-
KanbIBaHUS 3epeH) U OT 3arpsA3HEHNA UCXOQHOW BOAbI.
B HekoTOpon cTeneHu crnon «nHepta» ynydliaeT pac-
npegeneHne rnOTokoB No cedeHuto dunbtpa. Kpome
TOro, B (ounbTpe ecTb He6ObLLOE NPOCTPAHCTBO ANA
paclumpeHuns (HabyxaHus) MoHUTa.

OTOW TEXHONOrMU MPUCYLLM NPUHLMMINATBHBIE He-
[OCTaTKu:

— CNON MOHUTA O4€Hb YYBCTBUTENEH K U3MEHEHMIO
pacxofa obpabaTbiBaemon BoAbl U Nepepbisam B pa-
60Te: Habnopaetcs BHYTPUCIIONHOE MNepemMeLlvBa-
HWe, yMeHbLuatoLee SOdEKT NMPOTUBOTOYHOIO NOHU-
poBaHus (TpebyeTcsa ycueHHas pereHepaums);

— HEeO06XOAMMO PEerynspHO NPOU3BOAUTL B3PbIXNIA-
foLLIME NMPOMbIBKK, TaK Kak «Mesfiodb» 1 3arpsa3HeHus,
cKannuearoLMecs B BepXHen 4acTu Cnosi, MoryT 6bITb
YHECEeHbl BO BpeMs paboyero uMkna B cnegyloLlinia
OULTP UK NOTPEBUTENIO, ECNN NPeaBapUTESIbHO He
B3PbIX/IUTb U HE OTMbITb CIIOM UOHUTA;

— B3pbIXJ/IEHNE BbIHYXOEHHO MPOBOAUTCA B Crie-
LManbHON eMKOCTU, TO eCTb HEN36EXHO yBenn4eHve
KanuTasnbHbIX 3aTparT;

— MNPV XenaHum ocyLLeCTBUTb B OOHOM OUNLTPE U
KaTMOHMpPOBaHWE, Y aHWOHUPOBaHWE — [BYXCIIOMHOEe
unsTpoBaHMe — TpebyeTca CEKLUMOHUPOBATL PUNETP
pacnpegenutenbHbiMu Tapenkamun. CnegoBaTenbHO,
elLle yBenMyMBaloTCA KanutarbHble 3aTparhbl.

TexHonorus Jingpréet

KoHCTpyKuua dunbtpa no TexHonorun Jlughtoer
(c Hewm.: Liftbett — nogHATLIA cnown) NpegcTaBnseT co-
6010 OBE KaMepbl, PacnofioXeHHbIe OfAHa Haf, ApYron
N pasgeneHHble ApeHaxXHOo-pacnpenenmTensHOn cuc-
TEMOW — BepxHel ONns HUXKHEeN Kamepbl. dTa cucTte-
Ma 1 BEPXHSS CUCTEMA BEPXHEN KaMepbl 3aLyLLeHbI
CnosiMn «MHepTa». HMXHAS kamepa 3anonHeHa NOHU-
TOM TOJSIbKO Ha OfHY TPETb BbICOTbI TaK, YTO OCTaBLUe-
ecs cB0O60AHOE MPOCTPAHCTBO CAYXMUT Afs paclumpe-
HWUS1 NOHWTA BO BPEMS B3pbIXJieHMs. Tak kak ncxogHas
BOJa NpOXoauT CHU3Y NnocfiefoBaTesnbHO ABE Kamepbl,
TO CIOW B HUXXHEN Kamepe BOCMPUHUMAET BCe 3arpsia-
HEHMs UCXOOHOM BOAbl, 3alUmLLasn CNon MoHuUTa Bep-
xHen kamepbl. Crnon HWXHEN Kamepbl nogsepraeTcs
B3pbIX/IEHNIO. BepxHAs Kamepa 3anofiHeHa MOHUTOM
N «MHEepPTOM» MOJSTHOCTbIO. BbIrpy3ka noHuTa B gpyryto
€MKOCTb /151 B3PbIXJIEHUS HE HYXHA.

TexHonorus PuH3ebet

Ons texHonorum PuH3ebet (¢ Hem.: Rinsebett —
NPOMbIBaEMbIN CIOM) pa3padoTaHa crnefyoLas KoH-
durypauma cunstpa. Heckonbko Bbille cepeauHbl
BbICOTbl (punbTpa yCTaHoBfieHa nepdopupoBaHHad
nnuTa, 4epe3 OTBEepCTUS KOTOPOW CBOGOOHO MOryT
NPOXOAUTb rPaHysibl MOHUTa BO BpeMs (OUbTPOBaHNS

YacTtb nepsas

BOAbl CHN3Y BBepX. 1o Hen — ApeHaxKHo-pacnpege-
nuTenbHasa cuctema ans oteoga u3 punstpa 06pado-
TaHHOW BOABbI.

YacTb MoHuUTaA — Tak Ha3blBaeMblll MOKPOBHbIN
CINOM — HaxoauTcs Hap nepgopupoBaHHOW MNIUTOMN.
Bo Bpems pabo4ero Lukna 3ToT CrOM NPensTcTBY-
eT 4Ype3MepHOMYy pPacCLLUMPEHUO OCHOBHOIO MOHO06-
MEHHOro Crnosi U MOrnowaeT OCHOBHOE KONNMYECTBO
3arpsA3HEHU N MOHUTHOM «Menoymn». OH ke obec-
neynBaeT BO3MOXHOCTb MPOBEOEHMS B3PbIXAOLLEN
NPOMbIBKM HeNocpencTBeHHO B punbTpe, 6e3 nepe-
rPYy3KM MOHUTA B CnieLmasibHY0 eMKOCTbIO

CyLLecTBEHHOE OTNNYME ITOW TEXHONOrnnM OT ApY-
rMX NPOTUBOTOYHBIX TEXHOMOMMIN — BO3MOXHOCTb pas-
6aBfieHUs1 pereHepaHTa HeyMsar4yeHHon (HegemMmHepa-
NM30BaHHON) BOAOM M OTMbIBKA MOHWUTOB OT OCTATKOB
pereHepaumoHHOro pacTeopa Takou e BOOoW. 3To
BO3MOXHO MOTOMY, YTO BEPXHUN MOKPOBHbLIA CIION
MOHUTa NOrnoLlaeT MOHbI UCXOAHOW BOAbI, U pereHe-
paLMOHHbIA pacTBOP M OTMbIBOYHAsA BOAA NOCTyNalT
K OCHOBHOMY WMOHUTHOMY CI0H0 YMAMYEHHbIMU (OeMu-
Hepanu3oBaHHbIMU).

TexHonorus Mynetucten

duneTp, padoTaroLmin no TexHonorun Mynstucten
(c Hem.: Multistep — MHOrocTyneH4artble, MHOroKac-
KagHble Crou), COCTOUT M3 ABYyX unn 6onee Kamep,
pasfeneHHbiX nNepdopupPOBaHHLIMW  MAUTaMU UK
KoSina4ykoBbIMK ycTponcTeamn. Kaxxgas kamepa, Kpo-
Me BEepxXHen, MMeeT ApeHaXKHO-pacnpenenuTesnbHyo
CUCTEMY, Yepes3 KOTOPYIo MOCTYMNaeT pereHepauyoH-
HbI PacTBOP M OTBOAATCA CTOYHbIE BOAbI OT pereHe-
pauun npegplgyLuen Kamepsbl.

Mpu pereHepaunn NoHUTa CBEPXY BHU3 MOHUT HU-
XepacnonoXeHHOM kamepbl 3aluuLleH OT 3arpssHe-
HUA NpoAyKTamun pereHepaumum 60KMPYOLLMM MOTO-
KOM BO[bl HABCTPEYYy yKasdaHHbIM NPoayKTaMm.

Mo TexHonornm MynsTrcTen MoOXXHO B OQHOM (Purib-
Tpe NpoBeCcTU BCe onepauum no yMAr4eHuo 1 gemu-
Hepanusauuu Bogbl.

TexHonorusa Améepnak

TexHonorus Ambepriak (¢ aHrn.: Amberpack — sHTap-
HbI croii) drpmbl Rohm & Haas («Pom 1 Xaac») npenyc-
MaTpuBaeT 3arpy3ky BCEro obobema ounstpa WUOHUTOM,
6€e3 MHepTHOro Matepuana. Kak 1 B OnMcaHHbIX BblLLIE TEX-
Homorusix, obpabatbiBaemas BoAa OBVKETCS CHU3Y BBEPX,
pereHepupyoLLMIA PacTBOP — CBEPXY BHM3. BapbixnstoLLasn
NPOMbIBKa B TAKOM (OMIIETPE HEBO3MOXHA — MOHUTY HEKY-
fa paciumpaTteces. Moatomy npegycmoTpeHa nepuogmHec-
Kasi BbIrPy3Ka HWDKHEro ((PPOHTasIbHOrO MO OTHOLLIEHWIO
K MCXOQHOWM BOAE) CNOsi MOHUTA B CreLManbHyt0 eMKOCTb
[N OTMbIBKW OT B3BELLEHHbIX MPUMECEN.

TexHonorna o4eHb YyBCTBUTENbHA K COAEPXaHMIO
B BOJE B3BELLEHHbIX BELLECTB.
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TexHonorus UFD

TexHonornsa UFD komnaHun Degremont («Oerpe-
MOH») NMpefycMaTpmBaEeT Tak Xe, Kak B TEXHOornu
Ambepriak, 3arofiHeHMe WOHWUTOM BCero obbema
unbTpa, HO HanpasneHne MOTOKOB Apyroe — obpa-
6aTbiBaemas Boga ABMXETCA CBEPXY BHU3, pereHepu-
pytoLLIEro pacTBopa — CHU3Y BBEPX.

TexHonorusi no cucteme ¢ rnpoTuBo[aBeHueM

CyLuecTByeT HECKONbKO paboTaroLmMX KOHCTPYK-
UMM NPOTUBOTOYHON MOHOOOMEHHOW TEXHOMOrmn 1o
cucteme ¢ npotusogasnieHvemM. OgHa U3 Takmx cuc-
TeM paspabotaHa BHUNAMom n BTU. B dumnestpe
MOHTMPYIOTCA Tpu (MO APYroMy BapuaHTy — 4YeTbipe)
OPEeHaXKHO-pacnpenenuTenbHbIX YCTPOMCTBA:  HUX-
Hee, BEpXHee, cpefHee n 60KupytoLlee (BTopon Ba-
puvaHT — 6e3 4eTBepTOro crneumanbHOro yCTponcTea).
CpepgHuii gpeHax norpy>eH B 06beM MOHWTA, U U3
Hero BbIBOOUTCH OTPabOTaHHLIA pereHepaunoHHbIN
pactBop. O6pabaTbiBaemas Boja NogaeTcs CBEpXy
BHM3. PereHepaumoHHbI pacTBOp — CHU3Y BBEPX. Bo
BPEMS pereHepaumm Crion MOHUTa HaxoamuTCs B CXa-
TOM COCTOSIHUM C MOMOLLbKO BOAbl UM CXaToro BO3-
Jgyxa, nogaBaemoro 4epes cpefHuii OpeHax.

B HekoTopbIX 3apy6eXXHbIX KOHCTPYKLMAX KOMMaK-
THOE COCTOSIHME CJI0f MOHWUTa MopJaepXKMBaeTcs Co-
30aHueM BakKyyma B CPefHEM OpeHaxe.

B3pbIxnifieTca ToNbKO BEPXHUIM 3arpsa3HEHHbIN Cror
MOHMUTa BOOOWN, NOAABaeMON Yepes3 CpeaHuii apeHax.
BapbIxnaTb BEPXHWI CII0M, HE HapyLLas OCHOBHOW Cron
WMoHWTa, yoaeTtcs B TedeHne 15-20 unnsTpoLmKIIoB.

OpHako Takor TEXHOMOrMM MpUcyLn cnegyroLime
HeJoCTaTKu:

— TpebyoTca 60MnbLUME 06beMbI BOAbI 411 yaepXKa-
HWUSI pereHepmpyemoro 3axartoro crosi MoHUTa B BOC-
XOfsLLIEM MOTOKE pacTBopa peareHTa;

— HepaumMoHasbHO UCMOoNb3yeTCs MONe3HbI 06bLEM
dmnsTpa: Heo6XxoaMMO CBOGOAHOE NPOCTPAHCTBA Haf
CpefHUM [peHa)kHo-pacrpefenuTenibHbIM  YCTPOWC-
TBOM /151 3arOfIHEHNS MOHUTOM BO BPEMS B3pblIXJie-
HMA cnos Hag 3TUM YCTPONCTBOM;

— MOXeT MOBPeauTbCs cpegHee YCTPOWCTBO, WUC-
NbITbIBaKOLLEE AaBJIEHME C OBYX CTOPOH — pereHepu-
pytoLLIEero 1 6MOKMPYIOLLLErO NOHOB;

— MoCfie HECKONbKMX UMKIOB paboTbl (06bIYHO
10—15) HMXKHWIA CNOV MOHUTA CTAaHOBUTCSI HACTONLKO
NAOTHbIM, YTO AOMOSHUTENILHO TPEBYETCHA B3PbIX/IStO-
Las NpoMbIBKa Cfos MoHuTa (Kpome crnos Hapf cpeg-
HUM OpeHaxXoMm). HYKHUI («NonMpytoLLmiA») Cnon npu
B3PbIX/IEHUN pa3pyLIaeTcs, 1 NOCe 3TOro Heobxoam-
Ma yCUINeHHasn pereHepaumsa NoHuTa.

TexHonorus AITKOPE
TexHonorust AFIKOPE (c anrn.: UP.CO.RE. — UPflow
COurtercurrent REgeneration — npoTMBOTOYHasA pe-

reHepauus BOCXOOALLMM MOTOKOM) dompmbl  Dow
Chemical Co. («Jay Kemukan KomnaHw») no ron-
naHAckKoMmy nateHTy (puc. 1.9).

B dwmnbtpe, paboTtaiowemM no 3ToM TEXHONOrUMU,
obpabatbiBaeMas Bofa OBMXETCA CBEPXY BHU3, pere-
HepaLuMOHHbIN pacTBOP — CHU3Y BBEPX.

TexHonorns o6rnagaet BCEMWU MNpenMyLLecTBaMu
NPOTMBOTOYHBIX TEXHOSIOMMI U B TO Xe BPeMS NnLleHa
HeJoCTaTKOB, OMMCaHHbIX BbILLE.

Tak kak BO Bpemsi paboyero Lu1Kna Boga OBUXeT-
ca ceepxy BHU3 (30—40 m/4), cnow MoHWUTa ocTaeTcs
3axaTbIM Mpu NoObIX KonebaHUAX Harpysku, gaxe
npuv NOMIHOM MpeKpaLleHnn noga4dn sogbl. Takum 06-
pas3oM, XOpPOLLIO OTPEereHepPUPOBaHHbIA CNON NOHUTA B
HWKHEN 4YacTu ounsTpa He paspyLuaeTcs.

Mepen nopayvern B UNLTP pereHepaunoHHOro
pacTtBopa Criovi MoHuTa B TedeHne 3—5 MUH 60MbLLINM
MOTOKOM BOAbl CO CKOPOCTbIO OKOno 30 M/4 nogHu-
MaeTCs BBEPX — A0 COMPUKOCHOBEHWS C WUHEPTHbIM
MaTepuanoM. Hanndme takoro marepuana — ogHa us
NpUHUMNUanbHbIX 0COB6EHHOCTEN TexHonorun. Bepx-
Hee JpeHaXxHo-pacnpegenuTenibHoe YCTPOMUCTBO Npu-
KPbITO 1 Kak 6bl MOrPY>XEHO B COM NaBatoLLero cfos
WHEepPTHOro mMaTepuana. Yepes aTOT Cnon cBOOGOAHO
NPOXOAAT BOAA, B3BELLEHHble MNPUMECH, WOHUTHas
«MefioYb», a Uenble rpaHysbl NOHWUTa, KOTOpbIe B OT-
CYTCTBUE «MHEepTa» MOTOK MOr 6bl YHECTU U3 PUSIb-
Tpa, 3afep>X1MBatoTCs.

PereHepaunoHHbI pacTBOP ABYX Pa3HbIX KOHLEHT-
paumin NponyckaeTcs CHU3Y BBepX B TeveHre 30—40 MuH
C TaKOM CKOPOCTbIO (MpMMepHO10 M/4), YTO NOAHATHIN
B NpeablayLLen onepawmm crom noHuTa octaeTcs npu-
XaTbIM K CINOK MHEPTHOro MaTtepuana.

[Be aTn onepaumm, NOMMUMO CBOUX NPSAMbIX PYHK-
LA, OTMEHSIIOT HEOOXOAMMOCTL B3PbIXSISAOLLEN NPO-
MbIBKM.

Cnepgytowne atanbl pereHepaumn: oTMbIBKa M1O-
HUTa CHU3Yy BBEPX OT OCTATKOB pereHepaLMoHHOro
pacTBopa CO CKOPOCTbIO npumepHo 10 m/4 B Te-
YyeHne 30 MUH; ocefjlaHMe CIrioA MOHUTA B Te4deHue
5-10 MWH; OTMbIBKA MOHUTA CBEPXY BHN3 CO CKOPO-
cTbto 20-30 m/4 B TedeHne 30—40 MuH.

Becbma BaxHad  OCOOEHHOCTb  TEXHOMOrMMU
ATKOPE — BO3MOXHOCTb OCYLLIECTBAEHWSA NOCIONHOMN
3arpy3km aHMOHWUTOB B OOHOM (purbTpe 6e3 Kakux-
nMbo pasfensiowmx ycTponcTe. 3a cyeT crieynarsbs-
Horo nopbopa crnabooCHOBHOMO U CUSIbHOOCHOBHOMO
aHWOHUTOB C COOTBETCTBYIOLLUMMWN 3HAYEHUAMMN MIOT-
HOCTEN crnown cnabooCHOBHOIO aHMOHUTA Bcerga co-
XpaHsieT CBOE MOJIOXEHWNE Haf CIOEM CUSIbHOOCHOB-
HOro aHMOHWTA, 3aLumLLas NOCneaHUn OT OTpaBneHus
OpraHVyeCcKnMn BELLLECTBaMM.

HakoHeu, npocToTa TEXHONOrnW, YHUBEpCanbHOCTb
KOHCTPYKLIMM MNO3BONSAOT UCMONb30BaTb CTAHAAPTHbIE
napannenbHOTOYHbIE (OUNBLTPbLI ANS NPOTUBOTOYHOIO
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Puc. 1.9. Ounctka sogbl no texHonoruun AMKOPE:
1 — cnoit MHepTHOrO MaTepmana;
2 — BEPXHAS APEHAXHO-pacnpeaennTeNnbHas CMcTeMa;
3 — cB060OAHOE NPOCTPAHCTBRO;
4 — NOHUT (O4MH MNK [BA CoK);
5 — HMXHAS APEHAXHO-PpacnpefeNnuTeNbHas cuctema.
Pa6o4min umkn: BBOS 06pabaTbiBaemMoi BOAbI CBEPXY
thunbtpa

YacTtb nepsas

PEMHEPALIMOHHbIV LIMKST

Oran 3

PereHepaLUnoHHbIN LNKT:

atan 1 — BBOZ 06ECCONEHHON (YMATYEHHO) BOAbI B
hunbTp CHU3Y BBEPX;

3Tan 2 — BBOJ, pereHepauyoHHOro pacTBopa peareHToB B
(bunbTp CHU3Y BBEPX;

aTan 3 — BBOA 06ECCONEHHON (YMAr4YeHHON) BOAbI B
hunbTp AN NpeaBapuTesibHON 0TMbIBKIA UOHWUTA CHI3Y BBEPX;

aTan 4 — ocefjaHne MOHUTA,;

aTan 5 — BBOJ OCBET/IEHHOW UM YMAT4YEHHON BOLbI B
unbTp ANS OKOHYaTENIbHOW OTMbIBKM MOHUTA CBEPXY BHU3

UNbTPOBaHUA, 3aMeHsAs TOMbKO BHYTPEHHWME Ape-
Ha)KHO-pacnpegenuTesibHble YyCTPONCTBA.

CneumansHo pnsi texHonorun ANMKOPE dupma
Dow Chemical Co. («Oay Kemunkan KomnaHun») pas-
paboTana v NOCTaBfsSET Ha PbIHOK CEPU0 MOHOO6-
MEHHbIX CMOJ1 C NMPEKPACHbIMU FPaHYIOMETPUYHECKM-
MU (MOHOAMCNEPCHBIE), (PU3UKO-MEXAHUYECKMMU U
KMHETMYeckMMM cBolcTBamMu. B yacTHocTh, He Me-
Hee 90% rOpaHyn noHUTa NMelT pasMepbl He 6ornee
+10% cpegHnX 3Ha4YeHnn pasmepoB, YTO OCOBEHHO
3HAYMMO NMpu ABYXCIIOMHONM 3arpy3ke pmnsTpos.

TeHOeHUMs 3ameHbl reTepoaMcnepCHbIX NOHUTOB
MOHOAMCNEPCHbIMW cerogHsa npeobnapaet. Begywime
MupoBble upMbl («Banep», «[bloponant», «Pom n
Xaac», «Jay Kemukan KomnaHw»), npoussogsLine
NOHWUTBI, PaCLUMPAIOT BbIMYCK MOHOANCNEPCHBIX MOHW-
TOB.

4.9.5. Gpannmenbuan XapaKTepucTuka
I'IpOTMBOTO‘IHOITI n napannenbuoroqnoﬁ
TeXHONorui

B KOHE4YHOM cyeTe, OnucaHHble CBOWCTBA MPOTU-
BOTOYHbIX TEXHOMOMMIA U HEKOTOpPbIE ApYyrne, 30ech He
YNOMsIHYTble, 06ecneYvmBatoT criefytoLmne nokasarenm
MO CPaBHEHMIO C NapannefnibHOTOYHOM TEXHONMOTMEN:

— yMeHblleHne B 1,5-2,5 pasa KonuyecTsBa 3KC-
nayaTmpyembix (OUIbLTPOB (CKOPOCTb (PUILTPOBAHUS
BoAbl — o0 40-50 m/4);

— YMeHblUeHMEe pacxoja peareHTOB MNPUMEPHO
B ABa 1 6onee pa3 (yOenbHbl pacxof KUCNOTbl —

1,3-1,6 monb/mMonb, wenoun — 1,4—1,5 mMonb/mMonb,
HaTpui xnopupa — 1,2—1,3 Monb/Mob);

— yBeNM4eHne noyTn B ABa pasa pabo4yert o6MeH-
HOW eMKOCTW chunbTpa 3a CHET CBOWCTB MOHUTOB U
BO3MOXHOCTM MOYTU MOSHOCTBIO 3anofiHATE PUILTP
WNOHNTOM;

— YMeHbLUeHMEe pacxofja BoAbl Ha COOGCTBEHHbIE
HY>XObl NMPUMEPHO BABOE M, criefoBaTesNlbHO, YMEHb-
LUeHVe B ABa pa3a KoNMyecTBa CTOYHbIX BOS;

— HOpMaTMBHOE KayecTBO 06paboTaHHOW BOAbI,
nony4yaemoe npu OQHOCTYMEH4YaToOM (OUSIETPOBaHUM,
He XyXe (nogyac v nyyiie), 4em npv AByXCTyneH4a-
TOM (PUNLTPOBAHUN.

LocTonHCcTBa BCEX OMMCAHHbIX BbiLLle MPOTUBOTOY-
HbIX TEXHOJOMMIA NPOSABNAIOTCA B MOJIHOM Mepe TONbKO
Nnpyv MUCMNONb30BaHUN FPaHyNIOMETPUYECKM OOHOPOA-
HbIX (MOHOCHEPHbIX) WMOHUTOB, W3rOTaBNMBAEMbIX
BCeEMU BepyLLmmMn compmamm («Hday Kemukan», «[1bto-
ponawTt», «Pom n Xaac», «banep» n gp.). B Poccun
NoJo6HbIE MOHUTLI MOKa He MPON3BOAATCSA, MOSTOMY B
dunbTpax no texHonorum BHNMAMa n BTU mucnone-
3yloTCs retepocdepHble NOHUTbI POCCUIACKUX U YKpa-
WHCKNX 3aBOOB.

OT0 06CTOATENBLCTBO M TAKXE HaNnymne 3Ha4nTenb-
HbIX KONIMYECTB B3BELLEHHbIX NMPUMECEN B UCXOQHOM
Boae nogsurnvu BHAM BOLOMEO u HIM® «9KOC-BOO-
MEO» K pa3paboTke KOHCTPYKLMK, MPUCTOCOBNEHHON
K reTepoctepHbIM NOHUTAM.

dunbLTpoBaHME UCXOOHOW BOAObl OCYLLECTBIIAETCS
B HanpasfeHWu CBepXy BHWU3, a pereHepaunoHHOro
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pacTsopa 1 0TMbIBOYHOW BOAbl — CHU3Y BBEpPX. VIHep-
THbIW Matepuan 3arpy>aeTcs CBEpXy Crnos MoHUTa B
konnyecTtee 10% None3Hon BMECTUMOCTU usbTpa.

Tak Kak B3BELUEHHble NpUMecu B Cnoe reTe-
pocthepHOro oHMTa 3afepXUBAKOTCHA He TOSIbKO Bep-
XHUM CfI0€M, HO W MPOHMKAIT Briy6b MOHUTHOW 3a-
rpy3Ku, TO NMPUXOAMTCHA NEPUOANYECKM MeperpyxaTb
WOHWT B creyunasnbHyl0 eMKOCTb A1 B3PbIXJISAOLLEen
€ro npOMbIBKN — yAaneHns B3BELUEHHbIX BELLECTB 1
N3MeNbYeHHbIX YacTul noHuta. B 3aBucmmocTn ot
3arpsa3HeHns MoHWTa (Bo3pacTaHus rMapaBin4ecko-
rO COMPOTMBIEHNSA COS) rmaponeperpy3ke NOAneXumT
20—80% ob6bema noHuTa.

OuameTpbl unbTpa 1 eMKOCTU NogobpaHbl Taknm
06pa3om, 4TO6bI B eMKOCTU MpOMbIBKa Oblna 6onee
WHTEHCUBHON, YeM B counbTpe. [py NpombIBKE MOTOK
BOAbl MOCNENOBATENBHO MPOXOAUT PUALTP C UHTEH-
cmBHocTblO 1,25-2,50 11/(M2-c), 3aTeM eMKOCTb C WH-
TEeHCUBHOCTBIO 2,5-5,0 n/(M?-C).

Mocne Bo3BpalLleHns B OUILTP OTMbITOrO MOHUTA
€ro Hy>XHO MOoABEPrHyTb ABYKPATHOW pereHepaumu.

B KOHCTPYKUMSAX MOHOOOMEHHbIX ObITOBbLIX (PUSib-
TPOB NPOTMBOTOYHAS TEXHOMOMMS 06bIYHO HE UCMONb-
3yetcs. [103TOMy OnMcaHHbIe BbILLE MPo6embl NpoTU-
BOTOYHOM TEXHOMOMMU ANs TaKnX UNLTPOB 3HA4YEHNSA
He UMEIOT, NMOCKOJIbKY:

— anameTpbl OUNLTPOB CTOMb Marsibl, YTO APEKT
HepaBHOMEPHOrO pacrnpefeneHns notoka BoAbl Mo
rOPU3OHTaNIbHOMY CEYEHUIO He OLLyLLIaeTCs;

— MOHUTLI B ObITOBLIX (bUnbTpax He Bcerga pere-
HUPUPYIOT, & MHOTAA MCMOSb3YIOT A0 UCHEpnaHus nx
0OMEHHOM eMKOCTWU;

— MNOYTM BCerga McxopHas BoAa WMOHOOOGMEHHbIX
OUNLTPOB — C MasnbIM COAEPXXaHNEM B3BELLEHHbIX U
OpraHN4ecKknx NpUMecen.

4.10. BapomemMm6paHHbIe
MeTOoAbl BOAONOArOTOBKM

4.10.1. CocTaB rpynnbl MeTo0B

OemMunHepanuzaunsa BoAbl WOHHbIM OOMEHOM W
TepMuyeckas  AgeMuHepanusauusa  (GMctunnaums)
MO3BONAOT ONPECHATL BOAY, MOYTM NOMHOCTLIO 06ec-
conuBatb ee. OOHako MNPUMEHEHME 3TUX METOOOB
BbISIBUSIO Hann4ve HeJoCTaTKoB: HEOO6XOAMMOCTb pe-
reHepauum, rpoMo3fKoe M goporoe o6opynosaHue,
JOporve NoHnThbl 1 gp. B ¢Bs3m ¢ aTum 6bICTPOE pac-
NpoCTpaHeHne nonyYnnn 6apomemopaHHbIe METOAbI
06paboTKM BOAbI.

pynna 6apomMeMO6paHHbIX METOOOB BKIOYaeT B
cebsi o6paTHbI OCMOC, MUKPOUIETpaLMmIO, yrbTpa-
unbTPaunio U HaHOUNBLTPALMIO.

O6paTHbIn ocmoc (paamepbl nop 1-15 A, pa6o-
Yee aaeneHue 0,5-8,0 MIMa) npumeHseTca ona gemum-
Hepanu3auunn BoAbl, 3a4epPXMBaeT NPakTUYeCKN BCe
MOHbI Ha 92-99%, a npu OBYXCTyrneH4yaTon cucteme
1 0o 99,9%.

HaHnodmnbTpaumsa (pasmepbl nop 10-70 A, pa-
6o4ee paBneHue 0,5-8,0 Mlla) mcnonbadyetrca ong
OoTOENeHns kpacuTenen, nectuumaos, repbuunaos,
caxapo3bl, HEKOTOPbIX PACTBOPEHHbIX COSIEN, OPraHu-
YeCKMX BELLECTB, BUPYCOB U Ap.

YneTpacdunsTpaumsa (pasmepsl nop 30-1000 A,
pa6o4ee pasneHve 0,2—1,0 Mla) npumeHseTca ana
OTAENIEHNSI HEKOTOPbIX KOMIOMAOB (KPEMHUSA, Hanpu-
Mep), BUPYCOB (B TOM 4uCie NOMOMMUENNTA), YrOfb-
HOW Caxku, pasgeneHus Ha opakunm Mosioka u ap.

MukpodunsTpaums (pasmepsl nop 500-20000 A,
paboyee gasnenve ot 0,01 go 0,2 Mla) ncnonb3yeTt-
CA AN OTAENEeHUs HEeKOTOPbIX BUPYCOB U 6aKkTepuH,
TOHKOQMUCMEPCHbIX MMIMEHTOB, MbININ aKTUBHBIX YITEN,
acbecTa, KpacuTenewn, pasgeneHus BOAO-MachsHbIX
AMYSbCUA U T.M.

Yem 60nee KpynHble Nopbl 06pa3oBaHbl B MemMbpa-
He, Tem 6onee MOHATEH mpouecc unsTpauun 4yepes
MeMbpaHy, TeM 6oree OH N0 PU3NYECKOMY CMbICIY
NpUGNMXaeTca K Tak Ha3blIBAEMOMY MeXaHW4YeCKoMy
PUNETPOBAHMIO.

MpomexyTo4Hyto rpynny ob6pasyloT Tak HalbiBa-
emMble TpekoBble MeMOpaHbl, NnoslydaemMble NOCpeac-
TBOM 06Jly4EHUS HA LIMKIIOTPOHE NaBCaHOBbLIX (NOMAu-
aTUNEHTepedTanaHTHbIX) MAEHOK MOTOKOM TSKESbIX
noHoB. Mocne BO3OENCTBMA Ha MNIEHKY ynbTpadguo-
NETOBLIMM JlyHamMu 1 TPaBSIEHVEM LLESIOYbIO B MIIEHKE
obpasytoTcs nopbl guametpom 0,2—-0,4 MKM (B OCHOB-
HoMm 0,3 MKM).

4.10.2. 06paTtHbIii ocMOC

MeTtopn o6bpaTtHoro ocmoca BO3HMK B 1953 r.,
korga Perigom n BpetoHom (CLUA) 6binv OTKPbITHI
nonyrnpoHvuaemMble CBOMCTBA aLeTUNLEeNToNo3HbIX
MembpaH. TexHonorus npomnsBoAcTBa MOyNpo-
HULaeMbIX MeMbpaH Oblna ycoBepLUEHCTBOBaHa
MaHukaHom (CLUA), paspaboTaBuMM Cnocob npo-
MbILUSIEHHOrO M3roTOBfIEHNS MeMbpaH 13 pacTBo-
pa aueTunuennonossl B aueToHe n oopmamunge. B
JanbHenwemM O6bINM U3roTOBfIEHbI MeM6paHbl, KO-
TOpble MOXHO ANUTENbHOE BPEMS XPaHUTb B CyXOM
BMAe, a Takxe Mem6paHbl B BMAE MOMbIX BOMOKOH
N cocTaBHble (KOMMNO3UTHbIE) MEMOBpPaHbl. KavyecTBo
MeMbpaH MOCTEMEHHO COBEPLUEHCTBYETCH, accop-
TUMEHT pacLumpseTcs.

O6patHbIi 0OCMOC — 0AMH M3 Hanbonee nepcnek-
TUBHbIX METOAOB 006pabOoTKM BOAbl, NpenmyLlecTsa
KOTOPOro 3ak/4eHbl B MasbIxX 3Hepro3arparax, npo-
CTOTE KOHCTPYKLMIA annapaTtoB U yCTaHOBOK, MasbIixX
nx rabaputax n NpocToTe SKcnyaraumm; NpUMeHseT-
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HaHodunbTpauus Mukpodunbrpauyus 1 aHrceTpem (1X10-20 m) = 1X104 Mkm

Puc. 1.10. dunbTpytowas cnocobHocTb MembpaHHbIX annapaToB. [1o Mmatepuanam komnaxum «0cmonuke» (Osmonics Inc., CLLA)

cs Ana obecconmBaHusa Bop, C conecopgep>xxaHmnem 0o
40 r/n, npuyem rpaHnubl ero ncrnosib3oBaHUA rNnocTo-
AHHO pacCLUnpPAOTCA.

CyLwyHocTb meToja

Ecnu pactBoputens v pacTsop pasgenvtb nony-
NPOHMLIAEMOW NeperopoiKom, NPornycKarLLen ToNbko
MOJIEKYIbl pacTBOpPUTENS, TO PacTBOPUTENb HAYHET
nepexoamTb Yepes MNeperopoaky B pacTBop [0 Tex
nop, NoKa KOHLIeHTpaumm pacTBOPOB Mo 06€ CTOPOHbI
MembpaHbl He BblpaBHMBalOTCA. lNpouecc camonpo-
N3BOMLHOIO MepeTekaHns BeLLEeCTB Yepes nosynpo-
HULaeMyto MeMOpaHy, pasgensioLlyo Asa pacTsopa
pPasnuMyHON KOHLEeHTpaumm (4acTHbIN cnydanm — 4uc-
TbIi pAaCTBOPUTENDb 1 PACTBOP), HAa3blBAETCA OCMOCOM
(OT rpey.: 0smos — TON4OoK, AaBneHKE).

Ecnn Hap pacTBopoM co3fathk NpoTvBoAaBieHune,
CKOPOCTb Nepexofa pacTBopuTens vyepe3 memopaHy
ymeHbLunTCs. [py ycTaHOBNEHUN paBHOBECUS OTBe-
yaioLlee eMy faBfieHMe MOXET CIYXWUTb KONMYecT-
BEHHOW XapaKTepUCTUKON siIBNIEHUS 06paTHOro oCcMo-
ca. OHO Ha3blBaeTCsi OCMOTUMYECKUM [aBfIEHNEM U
paBHO TOMY [AaBfIEHMNIO, KOTOPOE HY>KHO MPUIOXUTL K

pacTBopy, 4TOOblI MPUBECTUN €r0 B paBHOBECUE C YUC-
TbIM pPacTBOpUTENEM, OTOENEHHbIM OT HEro Monynpo-
HUL,AeMOW NeperopoaKon.

MpMeHNTENBHO K CUCTEMaM BOOOMNOArOTOBKM, rae
pacTeBopuTenem SIBNSETCS Bofa, NpoLecc ob6paTtHOro
ocMoca MOXHO MPefCcTaBUTb CriefyroLM 06pasoM:
€CIN1 CO CTOPOHbI MpOTEKAloLLEN Yepes annapar npu-
pPOOHOM BOAbl C HEKOTOPbLIM COLEep>XXaHUeM npumecen
NPUNOXUTb [aBfieHMe, MpeBbILLAKoLee OCMOTUYEC-
Koe, TO Bofa 6yfeT npoca4ymBaTtbCs Yepe3 MemopaHy v
cKannmeaTbCs NO JPYryto ee CTOPOHY, a NPUMECH — OC-
TaBaTbCH C UICXOOHOW BOLAOW, UX KOHLUEHTpauus oyneT
YBENNYMBATLCS.

HekoTopble rmnoTesbl, NpegioXXeHHble ansa 06bsc-
HeHus npoLecca o6paTHOro ocmoca.

CurtoBasi runotesa

Pa3mepbl Mofiekyn BOAbl MEHbLLIE MOJIEKYI U MOHOB
BCEX BELLECTB, HAXOAALLMXCA B BOAE, — PACTBOPEHHbIX,
KOMongoB, HEMOHOreHHbIX. [uamMeTp nop MemoépaHsbl
[JOMKEH OblTb MeHblLUe CyMMbl YABOEHHOW TOSLLUMHBbI
norpaHnU4Horo crost Ha Memb6paHe 1 agnamertpa 3agep-
X1BaeMoro noHa. B npoTnmBHOM criy4ae rmapatmpoBaH-
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YacTtb nepsas

Mem6paHa
PacTtBOpHTEND
(Boga) PactBop
OcMOTHYECKOe AaBneHune Mem6paHa
PactBop
PacTtBOpHTEND
MeMﬁpaHa
[MpunoxeHHoe
JaBnexue
PactBopuTens PactBop

Puc. 1.11. Ocmoc. Cuctema nbiTaeTcs NPUIATH B paBHOBECHE
nyTem nepeHoca pacTBOPUTENS B pacTBOp W pa3baBneHnem
pacrtsopa. [oTok HanpaBfieH B CTOPOHY pacTBopa

Puc. 1.12. PaBHoBecue

Puc. 1.13. 06patHbIin ocmoc. [1aBnexue, NnpunoXeHHoe

CO CTOPOHbI PAacTBOpPa W NPEBbILLAIOLLEE OCMOTUYECKOE,
BbI3bIBAET NEPEHOC pacTBOPUTENS B 06paTHOM HanpaBneHuH,
M PacTBOP KOHLEHTpUpyeTcA

HbIM MOH MOXET NPONTW Yepes Nopy, Npu 3TOM rmapar-
Hasi 060n04Ka MoHa 1 NOrpaHNYHbIA Crov BoAbl 6yayT
4acTM4HO obmeHwvBaTbCsi Mornekynamu H,O. 3peck
NPOSABATCA €LLe U HeOObIYHbIE CBOMCTBA TOHKMX CIIOEB
(kanunnapoB), B KOTOPbIX BOAA N3MEHSET M MSIOTHOCTb,
n gpyrue dmsnyeckme CBOMCTBa.

Mpu paccMoTpeHnn CyLLHOCTU 06paTHOro OCMOCa,
BEPOSATHO, HET CMbICMa rOBOPUTbL O NOpax Kak aHa-
niorax Hekux TyHHenen B membpaHe. Ckopee Bcero,
WOHbI M MOJEKYNbl BOAbl MPOXOAAT Yepes3 NyCToThl B
MOJEKYNAPHOM CTPYKTYpe Matepuana MmemMopaHsl.

OHepreTuveckas runoresa

«[lpoTnckMBaHne» MOJSIEKYNn MpuMecen 4epes
MeMOpaHbl 06YCNOBIEHO SHEPruen rmgparauumn Jac-
VL npumecen. [pouecc 3TOT TEM ferye, 4eM MeHb-
LLe 9Heprma rmgpataumm.

CnocobHocTb MembpaH 3afepXmBaTb WMOHbI pac-
TBOPEHHbIX BELLIECTB COBMAAAET C PALOM YBENNYEHMUSA
NX 3HEepPrum rnppartaumm:

H*<NO, <J <Br <CI<K*<F <Na*< 807 <
Ba?* < Ca* < Mg* < Cd?* < Zn?* < AP+ < Fed*.

Jlydwe Bcex 3apepxumBatoTcs (TpygHee npoxomasT
N BOBCE HE MPOXOAAT 4epe3 Mopbl) MHOrOBasIEHT-
Hble MOHbI. MoryT npontu, kpome monekyn H,O, rma-
patupoBaHHble MoHbl Cl, F-, Na*, K*, 4bn pasmepbl
cornoctaBumbl ¢ pasmepamun Monekyn H,O. Paaguyc
monekyrsl H,0 — 1,36 A.

KanunnsipHo-punbTpaumnoHHas (CopoLMNOHHas1)
runoresa

Mpepnnonaraetcsi, 4TO Cfon BOAbl NMepen Memo6-
paHon, WMEIOLLNA TONLLUMHY HECKONbKUX [EeCATKOB
MOSIEKYS, U BOAA BHYTPU MOP MMEIOT MOHUXKEHHYIO
pacTBOPAIOLLYIO CIOCOBHOCTb MO CPABHEHMIO C UCXO-
HOM BOJOW, U NMO3TOMY WOHbI NPUMeECEn He NpoxoaaT
Yepes Mopbl, Tak Kak pacTBopuTeEnb (KanunnsapHas v
nrneH4aras Boga) Mx Mioxo pacTBopsieT.

Kaxpas 13 runotes cBOAUTCA K OENCTBUIO onpe-
[eNleHHOro dakropa, cyMTaloLLerocs B OaHHOW n-
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notese OCHOBHbIM. KOHEYHO, HY>XHO paccmaTtpuBaTtb
BECb KOMMJIEKC (PaKTOPOB, 3aBUCALLUIA OT YCIIOBUN
npouecca.

EcTb n gpyrne npennonoXxeHus ¢ pa3HoOW cTene-
HbO 06OCHOBAHHOCTW.

Ha npakTuke mem6paHbl O6bIMHO He o6raparoT
noeanbHOM MNOSyNPOHNLLAEMOCTEIO M HabnopaeTcs
HEKOTOPbIV Nepexoq 4Yepe3 MeMbpaHy pacTBOPEHHO-
ro Bewlectea. B sTom cnyyae gsmxyLias cuna AP on-
penensieTcsa BblpaXXeHNEM:

AP =P —(n,—m,) =P —Anr,

roe P — n3bbiTo4HOE (paboyee) gaBneHune Hag Uc-
XOAHbLIM PacTBOPOM; T, — OCMOTMYECKOe [aBrieHne
pacTBopa; T, — OCMOTMYECKoe AaBrieHne dusbTpara,
npoLuegwero Yepes MeMoépaHy.

OcmoTHn4eckne gaBneHns pacTBOPOB MOTyT [OCTU-
ratb gecatkos MlMa. Pa6o4ee naBneHue B 06paTtHOOC-
MOTUYECKNX YCTAaHOBKaX AOSMKHO ObiTb 3HAYUTENBHO
60rbLUe, NOCKOSbKY MX MPOU3BOAUTENBHOCTL Onpe-
OensieTca OBUXYLLENn CUon npouecca — pasHOCTbIO
Mexay paboynm U OCMOTUYECKUM OaBreHuneMm. Tak,
npw ocMoTrYeckoM AasrneHnn 2,45 MIMa gns MopcKon
BOAbI, cogepxallern 3,5% conen, paboyee aaBneHve
B OMPECHUTENbHbIX YCTAHOBKax peKomMeHayeTcst noga-
AepxuBaTb Ha ypoBHe 6,85-7,85 MIMa.

4.10.3. YnbTpathunbTpauus

YneTpadunsTpauma — npouecc MeMépaHHoOro pas-
JOENeHns, a Takke PpakLMOHMPOBaHUSA U KOHLEHTPU-
poBaHus pacTBopoB. OH npoTekaeT nog AeVCTBUEM
pa3HoOCTM AaBneHni (0o 1 nocrne MeMbpaHbl) pacTBo-
POB BbICOKOMOSIEKYNAPHbIX U  HU3KOMONEKYNSAPHBLIX
COeVNHEHNNA.

VYnbTpadunerpauma 3aMMmcTBoBana y obpaTHoro
ocMoca Crnocobbl NoslyyeHUss MemMopaH, a Takxe BO
MHOrom nogobHa emy M No annapaTtHOMYy WCMOSHe-
Huo. OTnnyme 3aknyaeTca B ropas3no 6onee BbICo-
KX TpeboBaHUAX K OTBOAY OT MeMOpaHHOW noBep-
XHOCTU KOHLIEHTPMPOBAHHOIO pacTBopa BeLLecTBa,
CMOCOBHOro hopMmMpoBaTh B Cry4ae ynetTpadunsrpa-
unn reneobpasHbie Crov 1 ManopacTBopuMble ocag-
KW. YneTpadunstpauus no Cxeme BefeHus npoLec-
ca W napameTpam — NMPOMEXYTOYHOE 3BEHO Mexay
ounsLTpoBaHNEM U 06PATHBIM OCMOCOM.

TexHonorn4yeckne BO3MOXHOCTU ynbTpadusTpa-
UMM BO MHOIMMX Criydasx ropasgo wmpe, 4yem y obpart-
HOro ocmoca. Tak, npu o6paTHOM OCMOCe, Kak npa-
BUSI0, MPOMCXOOUT ObLlee 3afepXKaHne MoYTn BCex
Yyactuy. OgHako Ha NpakTUKe 4acTo BO3HMKaeT 3afa-
Ya CeNneKTMBHOro pasfaeneHns KOMMOHEHTOB pPacTBo-
pa, TO ecTb hpakUMOHMPOBaHUA. PellueHne aTon 3a-
Ja4yu SBNSETCA 04EHb BaXKHbIM, MOCKOJIbKY BO3MOXHbI
OTAENEHNE N KOHLEHTPUPOBaHME BECbMA LIEHHbIX UK

YacTtb nepsas

penkux BeLecTs (6enku, n3nonornyeckn akTMBHbIe
BeLlecTBa, nonucaxapufbl, KOMMEKCbl pPegkux me-
TannoB U T.4.).

YneTpadunsTpaumio B OTIM4Me oT 06paTHOro oc-
MOCa MCMONb3YIOT ANs pa3feneHns CUCTEM, B KOTOPbIX
MOJIEKYNAipHass Macca pPacTBOPEHHbIX KOMMOHEHTOB
HaMHOro 6onblue MONEeKYNApHOM MaccChbl pacTBOpU-
Tens. Hanpumep, Ana BOAHbIX pacTBOPOB MpuHMMA-
I0T, YTO ynbTpaduneTpauma NpMMeHnMa Toraa, Korga
XOTs 6bl OANH U3 KOMMOHEHTOB CUCTEMbI UMEET MOoJie-
KynapHyto maccy ot 500 n 6onbLue.

Oewxyllenn cunon ynestTpadunstpaumm aBnseT-
CA pasHOCTb faBfieHuI No 06e CTOPOHbI MeMOpaHbl.
O6bI4HO ynbTpadUnbTPaLMo NPOBOAAT MPU CPaBHU-
TesNlbHO HeBbICOKMX gaBneHusx: 0,3—1 Mla.

B cny4yae ynerpadumnstpaumm 3Ha4nTENbHO NOBbI-
LIaeTca ponb BHELLHUX dhakTopoB. Tak, B 3aB1CUMOC-
TV OT YCNOBWIA (OaBneHve, TeMnepaTtypa, UHTEHCUB-
HOCTb TypbOynu3auumn, CocTaB pacTsopuTens u T.4.),
Ha OLHOM W1 TOM XXe MeMbpaHe MOXHO JOOUTLCA NOS-
HOro pasfeneHns BeLLecTB, HEBO3MOXHOIO Npu apy-
roOM coYeTaHun napameTpos.

K orpaHuyeHuam ynsTpaduasTpaumm OTHOCAT-
CSl: Y3KUIA TEXHONOMMYECKNN ananasoH — Heobxoam-
MOCTb TOYHOro noAdepXaHus YCIOBMI npolecca;
CPaBHUTENbHO HEBbLICOKMIA Mpefen KOHUEeHTpUpoBa-
HWUSA, KOTOPbIM ONa rnmapouibHbIX BeLecTB 06blY-
HO He npeBblwaeT 20-35%, a na rmapodobHbIX —
50-60%; HebonbLUon (1-3 roga) Cpok cnyx6bl MeM-
6paH BCneacTBMe ocagkoobpasoBaHus B nopax U
Ha MX NOBEPXHOCTU. DTO MPUBOAMT K 3arpsA3HEHMIO,
OTPaBMEHMIO N HAPYLLEHWNIO CTPYKTYPbl MEMOPaH WK
YXYOLLIEHNIO X MEXaHUYECKUX CBOWCTB.

4.10.4. Mem6paHbI

OnpegensiownmMm npu peanndaunun MemobpaHHbIX
METOO0B SABMATCA pa3paboTka U U3roToBfieHne Mo-
nynpoHuuaemMbix MemMbpaH, OTBevaloLMx crnegyto-
LM OCHOBHbIM TPe6OBaHUAM:

— BbICOKas paspgensoLllasi cnocobHOCTb (cenek-
TUBHOCTb);

— BbICOKas yaenbHas npou3BoamuTENbHOCTL (NPo-
HMLAEMOCTb);

— XMMKUYecKas CTOMKOCTb K AeACTBUIO KOMMOHEH-
TOB pasfensieMon CUCTEMBI;

— HEU3MEHHOCTb XapaKTEPUCTUK B NpoLecce JKc-
nnyaraumm;

— [ocTaToyHas MexaHuyeckas MpOYHOCTb, OTBe-
yaroLas ycrnoBUsM MOHTaxa, TPaHCMopTUPOBaHUS U
XpaHeHuss MeMbpaH;

— HM3Kasi CTOMMOCTb.

B HacTosiLLee BpeMsi Ha pblHKE eCcTb MemMOpaHbl
OBYX OCHOBHbIX TWMOB, U3rOTOBJIIEMbIE U3 aLETUII-
Lennonosbl (CMecb MOHO-, On- 1 TpuawueTarta) 1 apo-
MaTU4ECKUX NOMaMmaoB.
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YacTtb nepsas

[Ona auetTunuennonosHbix MemobpaH xapakTepHa
BbICOKas yaenbHas npou3BoauTeSibHOCTb. o dopme
MeMOpaHbl NOAPa3fensalTca Ha Tpyb4aTble, NUCTO-
Bble (CNMpanbHO CBEPHYTbIE) M BbINONIHEHHbIE B BUAE
MOJIbIX BOJTOKOH.

MonnamugHble MembpaHbl UMEKT 605iee HUIKYH
YOENbHYO MPON3BOAUTENBHOCTL. VX BbiNyckaloT B
BUOE PYNOHHbIX 9NIEMEHTOB, YTO MO3BoONsET obecne-
YNTb MakCUMarnbHYyHO NfoLaab NOBEPXHOCTU Ha ean-
HULYy o6bema, KoTopas npumepHo B 15 pa3 6onbLue,
YEM y SNIEMEHTOB B MITIOCKNX KOHCTPYKLMSX.

BaxkHO OTMETUTL: nonMamMmmngHsie MembpaHbl O4eHb
YCTOMYMBbI K BO3AEACTBUIO XUMUYECKUX U BUOSOMU-
Yecknx (hakTopoB, 4YTO obecrnedmnBaeT 60sbLLUYO OOS-
FOBEYHOCTb MX MO CPaBHEHUIO C aLETUSILENONO3-
HbIMM MeMbpaHaMn, rmaponn3d KOTOPbIX HENIOEXKEH,
XOTS M MOXET ObITb CBEAEH K MUHUMYMY, ECIIN CTPOro
KOHTpONMpoBaTh 3Ha4eHne pH n Temneparypy.

Ectb Takke memb6paHbl, NpefHa3Ha4YeHHble crie-
unanbHO Ans o6paboTku MOPCKOM BoAbl. M3rotoBnex-
Hble N3 TEX Xe MOIMMEPOB, OHWN UMEIOT 60SIee MIOTHYHO
CTPYKTYpY, MO3BOMSAIOLLYI0 MM ob6ecconveaTb B OOHY
CTaavio pacTBOpbI, NOJOOHbLIE MOPCKOW BOAE M comdep-
Xallme HeCcKOSbKO OecsaTkoB rpammos conen B 1 1. C
1975 r. npyMeHeHne nonMamMmnaHbIX MemopaH nocryXu-
10 TONYKOM AJ151 CO3OaHuNs psifa MPOMBILLNEHHbIX yCTa-
HOBOK [J151 MOSTyHEHUs1 AeMUHEPanM30BaHHOM BOAkbI.

CoBpeMeHHble 06paTHOOCMOTMYECKNE MeMbpa-
Hbl — KOMMNO3UTHbIE — COCTOAT U3 HECKONMbKNX CIIOEB.
O6bwasn TtonwuHa — 10-150 MKMm, npuyemM TonLimHa
Crnosl, OnNpenensioLero CenekTMBHOCTbL MeMOpaHbl,
He 6onee 1 MKM.

C npakKTMYecKom TOYKU 3PeHUsT HaMBOMbLUNA WH-
Tepec NpPeAcTaBdalOT gBa nokasaTtensa npouecca: Ko-

a(phUUMEHT 3afepXXaHnsa PacTBOPEHHOMO BeLlecTBa
(cenekTMBHOCTL), ONpeaensaemMblin Kak

R=1-c"lcwmR=(1-c"/c')-100%, (4.67)
N MNPOU3BOONTENBLHOCTL (OOLEMHBIA MOTOK) 4epes
MeMbpaHy

J, = Ag/SAL, (4.68)

(¢' n " — KoHUeHTpaLus pacTBOPEHHOIO BELLECT-
Ba B UICXOOHOM pacTBOpe U B counbTparte; Ag — 06bem
dunbTpaTa, npollegllero 4epes membpaHy nnoila-
Obto S 3a Bpems At).

O6a aTnx nokasaTens HeOLHO3HA4YHO XapakTepu-
3yl0T MONynpoHMLaemMble CBOMCTBA MeMOpaHbl, Tak
KaK B 3Ha4uTESNIbHOW CTereHu 3aBUCAT OT YCroBUK

npoiecca (pasneHne, rugpoguHammuyeckass obceTa-
HOBKa, Temneparypa v T.4.).

4.10.5. Memb6panubie annaparbl
N YCTAHOBKHM

K annapatam gns ocyLlecTBneHns 6apomemMopaH-
HbIX NPOLECCOB B NPOMbILLMEHHbIX MacluTabax npegb-
SBNAIOTCA TpeboBaHWsa, onpegensemblie BO3MOXHOC-
TbO MX U3rOTOBMIEHUSA U YCIOBUAMMW IKCMyaTaumm.

Annapartbl 4ns ocyLecTsneHns 6apoMeMOpaHHbIX
NpoLeccoB [OOMKHbI MMETb 60SbLUY0 MOBEPXHOCTb
MembpaH B eamHuLe o6bema annapara n 6biTb Npo-
CTbiMM B COOpPKE M MOHTaxe BBUOY HEOO6XOOUMOCTU
NnepuoanYecKon cMmeHbl Mem6paH. MNpu asmxeHun no
CeKUMsM M 9fieMeHTaM annapara XWOKOCTb OOMmKHa
paBHOMEPHO pacnpenensartbcs Hag MemMOpaHHOW Mo-
BEPXHOCTbIO M UMETb AOCTATOYHO BbICOKYK CKOPOCTb

lMepdopuposaHHas

LieHTpanbHas Tpy6ka

AHTUTENIECKOMNNYeCcKoe
YCTPOICTBO

martepuan
Mem6paHa

CenapaumnoHHag
ceTka
BHelLHee NoKpbITHe

Puc. 1.14. KoHcTpyKuus MeMOpPaHHOro 3fieMeHTa
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TeYyeHus ONns yMeHbLUEeHWUs BAUSAHUSA KOHLEHTpaunoH-
HoW nonspusaumn. lNepenap OaBneHWs B annapare
JOJKEH ObITb, MO BO3MOXHOCTU, HebonbLnMm. Heob-
XOOUMO BbIMONIHEHNE BCEX TPebOBaHUM, CBA3AHHbLIX
C paboTor annapaToB NPV NOBbILLIEHHbIX OABIEHUSX:
obecrneyeHne MexaHW4YecKol MPOYHOCTU, repMeTuy-
HOCTW U T.A.

CospaTb annapart, B MOHOW Mepe yaOoBETBOPSIO-
L1 BCEM TPEOOBAHMAM, NO-BUOUMOMY, HEBO3MOXXHO.
MoaToMy ansa Kaxgoro KOHKPETHOro npouecca pasge-
neHusa cnegyeT nogbupaTb KOHCTPYKUMIO, o6ecneyn-
BalOLLYI0 Hambonee BbIrOAHbIE YCI0BUS NPOBEAEHWSA
WMEHHO 3TOro npotecca. YeTbipe OCHOBHbIX T1Ma an-
napartoB Mo Cnocoby yKnagku memopaH:

«(PUNbTP-NPEeCcC» C NI0CKOKaMepHbIMU OUSBTPYIHO-
LNMM dneMeHTamu;

C Tpy64aTbiMy PUNETPYIOLLIMMW 3NIEMEHTAMMU;

C PYNIOHHBIMU UK CNINPasIbHBIMU OUSETPYHOLLMM
anemMeHTamu;

C MeMb6paHamu B B1AE MOJbIX BOJTOKOH.

MnockokamepHble: MeEMOPaHHbIN 31EMEHT COCTO-
UT 13 OBYX MIOCKMX MeMOpaH C PacCTOsHMEM MeXay
HMK 1,5-5,0 Mm. B 3TOM npomexyTke pacnonoxeH rno-
PUCTBIN UK CETHATLIN OPEeHaXKHbIA Martepuwan. [NMnoTHoCTb
YNaKoBKM1 Mem6paH (MOBEPXHOCTb, MPUXOOALLAACS Ha ey
H1Ly o6bemMa annapara) HeBbICOKa 1 pasHa 60—-300 m?/me.
MoaTomy annapaTtbl TAKOro TUMa UMEKOT Masyo Npouns-
BOOUTENbHOCTL. OHM MPUMEHSAIOTCA TaMm, rae noTpeb-
HOCTb B JEMVHEPASIM30BAHHOW BOAE HEBENMKA.

Tpy64aTtble annapaTbl COCTOAT U3 MOPUCTLIX TPY-
60K aMameTpom 5-20 MM. Matepuan, KOTOpbIA CIyXXuUT
MeMOpaHOW, HAHOCUTCA Ha MOBEPXHOCTb TPYOKM (BHYT-
PEHHIOI NN HAPY>XHY1O). MNI0THOCTE YNAaKOBKM Y Tako-
ro TMna annapartoB Takxe HebosbLuas: 60—200 m2/m3,

PynoHHble: MeMOpaHHbI 3NemMeHT UMeeT BUf
nakeTta, TpU KPOMKM KOTOPOro repMeTn3npoBaHbl, a
YeTBEPTas KPenuTcs K nepdopupoBaHHoOn Tpyoke ans
0TBOAA O4YMLLIEHHOW BOAbl — nepmeara (dunsrpara).
Mo OKpYXHOCTU TPYOKWM TakUX MAKETOB HECKOJIBbKO,
BCE OHM BMECTE C CETKaMM Hakpy4dMBatTcsa Ha Tpyo-
Ky. Pasgensiemasn Boga ABUXETCA B NPOLOSIbHOM Ha-
npasfeHnn No MexXmMemMopaHHbIM KaHanam, a nepme-
aT nocTynaeT B OTBOAALLYIO TPYOKy. XOTs MAOTHOCTb
yNaKoBKM Takmx annapaToB Bbicoka (300-800 m?/m?),
N3-3a CNIOXXHOCTN U3rOTOBMEHMSA OHW MPUMEHSIOTCS B
OCHOBHOM Ha CpefiHEM M 60SbLLIOM NPOU3BOACTBE.

BonokoOHHbIe: MEMOpPaHHbIA 3N1EMEHT UMEET BUL,
nosnoro BOSIOKHa. Annapat npegcrasnsaet coboko um-
NVIHAP, 3aNOfAHEHHbIN NMYyYKOM NMOPUCTbLIX MOMbIX BOSO-
KOH C Hapy>XHbiM anametpoM 80—100 MKM 1 TONLLM-
Hon cTeHkn 15-30 MKM. Pa3gensemas Boga omMmbiBaeT
Hapy>XHY0 NMOBEPXHOCTb BOSIOKHA, a NO €ro BHYTPEH-
HeMy KaHasny BbiBoguTcs nepmear. O6nagas o4eHb
60bLLUOW NI0THOCTLIO YyNakoBKM — 4o 20000 mM?/M83, aTK
annapaTtbl LUMPOKO UCMOSb3YHOTCA B ONPECHUTENbHbIX

YacTtb nepsas

yCTaHOBKax, Hanpumep, Npu MonyYeHun NUTbeBOM
BOAbl U3 MOPCKOW BOAbI U PACcCOOB.

Cnegyet OTMETUTb, YTO YCTAHOBKW COCTOAT M3
60MbLUOMO YMCHa YHUPULMPOBAHHbBIX (UALTPYHOLLNX
371EMEHTOB UK MOJYNEN, KOTOpble COEAMHSAT B 6a-
Tapeu no onpegeneHHon cxeme. o 3Ton Npu4mnHe nx
MOXHO Jerko Hapawueatb g0 Tpebyemown (no6on)
NPOV3BOANTESNIBHOCTH.

B npocTeliiem BapvaHTe Mogynm cobuparoT no na-
pannenbHol cxeme. B 3ToM crnyyae Bce OHM paboTatoT B
OOVHAKOBbIX YCIOBUSX: MPY OOHOM W TOM XK€ AaBfEHNM
n KoadhpumumeHTe Bbixoaa duneTpara. Takas cucrema
npurogHa pnsa 60nbLUMHCTBA YCTAHOBOK HU3KOWM MPOn3-
BOOMTENbHOCTW. [1Ba MaHOMeETpa, pacrosioXeHHble Ha
BXO[E M Ha BbIXofe YCTaHOBKM, 06eCcneymnBatoT BO3MOX-
HOCTb HENPEPBLIBHOMO M3MEPEHUS N PErYNNPOBaHUSA ne-
penaga gaeneHus B cucteme. [1ga pacxogomepa, name-
psifoLLme, COOTBETCTBEHHO, pacxodpl obpabdaTbiBaeMom
BOfb! M KOHLEHTpaTa, NoKasbiBatoT KOIhULIMEHT BbI-
xona douneTpara, perynmpyemMoro AsyMsi KnanaHamu.

YHacTo nNpUMEHSOT N Opyrve CXembl YCTaHOBOK.
Hanpumep, 4To6bl yBENMUYNTL KOIDMULMEHT BbIXOAA
dunsTpata, MOXeT ObITb MCMNOMb30BaHO MOCnenoBa-
TernbHOe coeguHeHve Mmoaynen. PacTBop KoHLeHTpaTa
N3 NepBOM CTYMEHU CNY>XWUT UCXOOHOW BOLAOW OJsi BTO-
pow cTyneHun. NMpoMeXyTOYHOro Hacoca He TpebyeTcs,
MOCKONbKY LaBNeHMe Ha BbIXoOe M3 NMEPBOW CTYMeHW
He3HaYUTENbHO OTNIMYAETCA OT AABMEHWUA Ha BMycKe
BO BTOPYIO CTyrneHb (notepu Hanopa — 0,2-0,3 Mrla).
CuncteMbl Takoro Tvna 06bI4HO Ha3bIBAKOT «CTYMeHYa-
TbIM KOHLIeHTpaTopom». OHM CNOCO6HBLI 06ecne4nBaTtb
koadhpmumeHT Bbixoga cunstparta 70-90% (ans oByx-
WNN TPEXCTYMNEHYaTbIX YCTaHOBOK) 6€3 3aMETHOr o yBe-
nnMYeHns KoadpduumeHTa NonspmusaLnn.

Mpvvep Ons PyNoHHBIX YCTAaHOBOK. KaxkabIi cTanpap-
THbIA PYNOHHBIA MEMOPAHHBIA ANEMEHT JAeT MPUMEPHO
15% nepmeara. YeenuyeHvne nosie3Hon npoussoauTesb-
HOCTK annapara 1 CUCTEMbI B LIENIOM JOCTUraeTcs KOM-
MOHOBKOW 9f1IEMEHTOB B MOyNX, cogepxalime ot 1 1o 9
pacrofnoXXeHHbIX NOCNenoBaTeNbHO APYr 3a Apyrom arie-
MeHTOB. /3 Kaxxgoro anemeHTa nepmear rnocTynaeTr B
COOPHYIO TPYOKY, @ KOHLIEHTPAT HanpasJsiseTcs B crieyto-
LI ANEMEHT, TO eCTb MO Nepmeary MOAYNN YCTAHOBMEHbI
napasinesibHo, a Mo KOHLUEHTPATy — NOCcnenoBaTtesisHO.

B mpyrux cnydasx, HanpyMmep 4nas npou3BoAcTBa
YNLTPaYNCTON BOAbI, MOXET ObITb MCMONb30BaHa ABYX-
cTyneHyartas obpaboTka. OuuiLeHHas Boga ¢ NepBol
CTYNeHW NojaeTcsl HAaCOCOM Ha BTOPYIO CTyMneHb, rae
NOBTOPHO OBGECCONMBAETCA, YeM AocTuraeTcs 6onee
rnybokas CTeneHb AeMUHepanm3aumm.

OKOHOMUYHOCTb  COOPYXXEHUI  ONTUMU3NPYETCH
TakxXe 3a CYeT BKJIIOYEHUS annapaToB nocrenosa-
TENbHO, 3a CYET PEeuUMpKyNauMm 1 nepmeara, U KOH-
LeHTpaTa — CMeLUMBaHMUA TOrO MW MHOro MoToKa C
MCXO[HOWM BOON.

BOOONMOANOTOBKA
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4.10.6. KonueHnTpaunonHas nonspusayus

Mpn obecconuBaHWy pacTBopa Kn3-3a nepeHoca
pacTBopuTENA-BOAbLI Yepe3 MeMOpaHy y ee Mnosepx-
HOCTW YBENNYMBAETCA KOHLEHTpaumusi pacTBOPEHHbIX
BELLIECTB M0 CPaBHEHWMIO C X CcodepXXaHneMm B oobeme
ncxogHoro pacteopa. Takoe sBfieHMe Ha3blBaeTcs
KOHLEHTPpaLMOHHOV MOJISpU3aLMEn.

M3-3a NoBbILLIEHNS KOHLEHTpaLuumM pacTBOPEHHbIX
BELLECTB Y MOBEPXHOCTN MeMOpaHbl CHWXAatTCA ee
CEeNEeKTMBHOCTb W yAenbHas MNpOW3BOAUTENbHOCTD.
[MockONbKy OTHOLLEHWE KOHLIEHTpauum pacTBOPEH-
HbIX BELLECTB Y NOBEPXHOCTU MeMbpaHbl U B 06bemMe
pasgensemMoro pacTsopa 3KCMoHeHLUMansHo BO3pac-
TaeT € yBenmyeHneM yaesibHom Npou3BOAMTESNIbHOCTH,
KOHLIeHTpaUMOHHasa nonapusaumns MoXeT cTtaTb dak-
TOPOM, JIMMUTUPYIOLLMM MPOHMLAEMOCTb MeMOpaH.
[Mpy NOBbILLEHHON KOHLIEHTpaLuuM BeLLeCTB y pasfe-
nAoLLEen NOBEPXHOCTU MeMOpaHbl MOCNefHAA MOXeT
YacTU4YHO paspyLuaTbes unu MoguduumposaTscs.
YyCUNUs, HarnpaefieHHble Ha CO3[aHWe HOBbIX BbICO-
KOMPON3BOAMUTENBHBIX MeM6bpaH, MOryT oKasaTbCs
HanpacHbIMW, eCcfiv OQHOBPEMEHHO He npennpuHun-
MaTb Mep, CHMXalLWMX HeratMBHOe BO3JencTBMe
KOHLEeHTpauUnmoHHON nonsgpusauun. [Ong 3Toro, Kak
npasuo, NPUMEHAIOT CNocoObbl, CBA3AHHbLIE C UHTEH-
cudmKaLumen Maccornepenadm ot NoBepxXHOCTU MeM6-
paH B 06bEM MOTOKA NCXOOHOro pacTeopa, YTo UMeeT
Lienbio BbipaBHUBaHWE KOHLEHTPaLMK Y NOBEPXHOCTU
MeM6bpaHbl 1 B 06beMe pacTBopa. Takme Mepbl 00bl4-
HO CBOOATCS K criegytoLemy:

¢ MOBbILLEHMIO TEMMEPATYpPLI pacTBopa;

¢ repemMeLInBaHuIo:

— C noABedeHUeM MexaHUYeckon JHeprum: ne-
pemMelLVBaHMe Mellankamu, Bubpauusi MemopaHbl,
nynbcauus pasnenssieMoro pacTeopa;

— 6e3 MexaHW4ecKOW SHEepruv: yBEnMYeHWEe CKO-
pocTu, obpaLlieHne NOTOKa, YCUNEHNE eCTECTBEHHOW
KOHBEKLIMW;

¢ U3MEHEHUIO KOH(MrypaumMm KaHanoB: KOpOT-
Kne KaHasnbl, y3Kue KaHasnbl, Typ6ynuaupyloLime
BCTaBKW;

YrNomsiHyTble CNOCcOo6bl yMEHbLLEHWS KOHLIEHTpaLy-
OHHOV MONSIPU3aLUMKN COMPSIKEHbI CO 3HAYUTESTbHBIMM
YCNOXHEHUSIMU  annapaTypHOro OgOopMIIeHUsT MpPO-
Liecca Uy ero opraHvsauuu.

4.10.7. NMpn4nHbl U3MEHEHNS
XapaKTepucTuk Memﬁpau B mpoLecce
UX IKcnnyataunm

du3nKo-mexaHn4ecKoe Bo3[eACTBME HaA MEM-
6paHbI

BnuaHue paeBneHus. [Npu cunsTpoBaHuM nog
OaBJeHVEM MPOUCXOOUT KakK U3MEHEHMEe CTPYKTYpbl
MeMOpaHbl BCNEACTBUE ee gedhopmanmm, Tak 1 3aKy-
nopka oTaesbHbIX NOp Mem6paHbl MofieKynamun Bogbl.
COBOKYNHOCTb BCEX NPOLECCOB, CBA3AHHbIX C Aedop-
Maumen Memo6paH (M3MeHeHue CTPYKTYpbl MEMOpPaHbI,
TeKy4YeCTb MONIMMEPHOV MaTpuLpbl, YMEHbLLUEHNE TOf-
LWMHbI MeMbpaHbl U T.4.) N0 AENCTBUEM LaBNEHUS,
nony4yuna HassaHue kpurna membépaH. B cuny Toro,
YTO MNPV KpUMNe pacTeT rmppaBfimMyeckoe conpoTuBIe-
HVe, 9TOT NpoLecc B onpedeneHHon Mepe ConpoBOX-
[aeTCs yMEeHbLLEHNEM CENEKTUBHOCTM MeMbpaH. Of-

PeLmKn KOHLeHTpaTa 2 cTynexn
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1 — MemObpaHHble 3NIEMEHTbI 1-I CTYNEeHU; 2 — 2-1 CTYMeHU
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HakKo Hambonee CUNbHO KPUM NPosBRSETCA B NageHnm
NPOV3BOANTESNIBHOCTH.

BnuaHue temnepatypsbl. Onsa aueratuennionos-
HbIX MeMbOpaH C NOBbILLEHMEM TEMMNepPaTypbl BHa4ane
NPOHMLLIAEMOCTb YBENMYMBAETCA 06paTHO MpPonopLm-
OHaslbHO BA3KOCTU XMOKOCTU. 3aTeM NPOHNLLAEMOCTb
yMeHbLIaeTca M npu Temnepatype npumepHo 85°C
nagaet oo Hynsa. OToT 3dEKT MOXHO OObACHUTb
TONbKO YCafKoW U MOSIHbIM CTArMBaHUEM Nop MeM6-
paHbl B MPOLECCe CTPYKTYpUpOBaHUsA nonumepa, Ko-
TOPbI 3aKaH4YMBaETCA NPU YyKa3aHHOW Temneparype,
YTO MOATBEPXOAETCH, B 4YACTHOCTU, HEO6paTUMbIM
N3MEHEHNEM CBOWCTB 3TUX MeM6paH nocrie padoThbl
npu Temnepatype Bbiwe 50°C. CenekTUBHOCTL aue-
TaTuentono3HbIX MemMbpaH npu MoBbILLEHUN Temne-
paTypbl cHadana BO3pacTaeT, 3aTeM OCTaeTcsa npu-
MEepHO MOCTOAHHOMN.

Xumundeckass m 6uonorndyeckas LeCTPyKUUs
mem6épaH

Mpn geMmmnHepanuzaunm NPMPOAHbLIX Bog o6paTHO-
OCMOTUYeCKMe annapaTbl 06bI4YHO HE MPUMEHSIOT NpU
MUHepanm3aumm obpabdatbiBaemon Boabl 6onee 50 r/n
(C y4eTOM KOHLUEHTPUPOBAHUS B 06PaTHOOCMOTUYEC-
KMx annaparax), a pH Bogbl ocTaetcs B npegenax ot
5,5 (Mpu NnpegBapuTensHOM ee nogkucriennn) oo 8,5.
B Takumx pacTtBopax XMMUYECKN CTOMKUMWU SABMIAIOTCS
NPakTUYEeCKN BCE BbIMyCKaeMbI€ NMPOMBbILLIIEHHOCTbIO
06paTHOOCMOTUYECKME MEMOBPAHBI.

Haunbonee pacnpocTpaHeHHble B Hallen cTpa-
He — MeMbpaHbl N3 aueTUNLENIII03bl, KOTOPbIE MO-
ryT ycTonumeo pabotaTb npu 06ecconueaHum BOAbI
€O 3Ha4eHuamu pH = 5-8. B 6oree kucnon cpege ave-
TUALENNoNo3a nogsepraeTcs rmaponunay, a B LWenoy-
HOW — OMbIIeHMI0. PacyeTHbIM nyTeM 6bInn nonyye-
Hbl JaHHbIE, MOKa3blBalOLLME: ECNU MPUHATbL 32 CPOK
Cny>6bl MEMOpPaHbI Nepunof, B TEHEeHNEe KOTOPOro Ka-
YeCcTBO husbTpaTa yxyalwaeTcs BOBOE N0 CPaBHEHMIO
C UCxodHbIM, TO Npu pH = 4-5 aueTunnuennonosHas
MemM6paHa MoXeT paboTaTb MpMMeEpHO 4 roga, npu
pH=3-2,5roga, a npu pH =1 unu pH = 9 — TonNbKO
HECKOJbKO OHEW.

Mem6paHbl N3 apoMaTnHecKoro noMammnaa 3Hauu-
TENbHO 60ree CTOMKM B KUCSIbIX U LLIENOYHbIX Cpepax.
Onn moryT paboTtatb pMTENbHOE Bpemsi 6e3 n3MeHe-
HWSi CBOMX CBOWCTB B MHTEpBase 3HadyeHun pH oT 2 go
11. BmecTe ¢ TeM MeMb6paHbl U3 apoMaTU4ecKmx no-
nMamnaoB rnoaBepXXeHbl PaspyLLUEHMIO XJIOPOM OaXe B
HEBOMNbLUNX KOHLEHTpaumsX, NPMCYTCTBYIOLLMX B BOOE.
OTO UX CyLLECTBEHHbIN HEOQOCTATOK MO CPaBHEHMIO C
aueTUNLENIONO3HLIMU MeEMOPaHaMK, Ha KOTOPbIE XJT0p
B (hOpME XJIOPaMMHOB HE OKa3bIBAET BINSHMSA OaXKe Npu
KOHUeHTpaumm o 20 mr/n. OpgHako CBOGOAHLIN XS0p
KoHUeHTpaumer 10-15 mr/n BbI3bIBaET paspyLUeHVe ak-
TVMBHOIO CNosi MeMOBpaH 13 aLeTULENNoNo3bI.

YacTtb nepsas

O30H TOXe M3MEeHsieT CBOWCTBA NonvamMugHbIx, a
npu pH = 5,8 — n aueTnuenntono3HbIX MeMopaH.

Heobxoonmo Takxe y4uTbiBaTb, YTO aueTunuen-
NONO3Hble MeMBpaHbl HECTOWKM B Cpefe Takux Mo-
NAPHBIX OPraHNYeCKNX PacTBOPUTENEN, KakK aLeToH,
avmMeTundopmamug, u op.

Mem6paHbl U3 apoMaTUYecKUX MonmammpoB Mnos-
BOMSAOT obecconueaTtb BoAbl NPW OAHOBPEMEHHOM
3Ha4YUTENIbHOM KOHLEHTPUPOBAHUN COSEN.

MHorvne nonvmepHble Mmatepuarsbl, B TOM Y1CE U
aueTunLenninos3a, — xopowas nutatenbHas cpega
AN MUKPOOPraHn3MoB. OTO COo3[aeT npennochiiikm
ONA pasBUTMA Ha MOBEPXHOCTU MeMOpaH KOJOHWIA
MUKPOOPraHM3MoB, CIly4amHO 3aHeCeHHbIX C obpa-
6aTbiBaeMbIMW BOJAMU B 06PATHOOCMOTUYECKUIA an-
napat. Mukpodnopa, MukpodayHa W NpPOLyKTbl UX
XU3HeOenaTenbHOCTU MOryT Bbi3BaTb WU3MEHEHME B
nonMMepe mMembpaHbl, a Takxke B CTPYKTYpe ee ak-
TMBHOIO COSI, YTO MPMBEOET K YXYALLIEHUIO XapaKTe-
pUCTUK mnpouecca obecconueaHusl. Broxmmmnyeckoe
BO3ENCTBME MUKPOOPraHM3MOB Ha MosnynpoHuuae-
Mble MeM6paHbl 6051ee OrnacHoO, YeM UX XMMU4eckKas
pectpykumss. OHO MOXET MPUBECTM K paspyLUEHUIO
aKTMBHOIO CNosi 4O TakOW CTEMEHW, YTO Ha HEKOTO-
pbIX ydacTKax OOHaXKUTCA MOAAEPXMBAIOLLUI CIION
MeMOpaHbl C nopamu, pasmep KOTOPbIX COU3MEPUM
C pasmepamu 6akTepuit. lNocnegHee o6CTOATENBCTBO
OCOGEHHO OMNacHO NPWU UCMONMb30BaHUN OMPECHEHHOM
BOAbl B MUTLEBbLIX LiENsX, TaK Kak B 3TOM Criy4yae BO3-
MOXXHO nonagaHue naToreHHbIX MMKPOOOB 1 BUPYCOB
N3 onpecHsiemMon BOAbI B ounetpaT (nepmear).

B nocnepgHue rogpl co3gaHbl MeEMOpPaHbI, YCTONYU-
Bble K OEVCTBMIO arpecCcuBHbIX U GUOMOrMYECKN ak-
TMBHbIX CPEf, YTO OCYLLIECTBIISIETCA 3a CHET nopodopa
NONMMMEpPHbIX MaTepuasnoB.

3arpsisHeHne memMb6paH rnpu Ux aKcryatauuu

Mpu pabote MeMOpaHHbIX YCTAHOBOK MPOUCXO-
OVUT TMOCTEMEHHOE CHMXXEHME WX MNPOU3BOLMUTESb-
HOCTW, 06YCNOBMNEHHOE 3arpsi3HeHMem MembpaH,
06pas3oBaBLUMMUCA Ha MOBEPXHOCTU OTIIOXKEHUAMM
MasiopacTBOPMMbIX COMEN N MUKPOYaCTUL, OCOOEHHO
NPy HapyLUEeHUM pacHEeTHOro pexuma aKcnsyaraumm
MeMOpPaHHOW YCTAHOBKU UMW CUCTEMbI NPESOYUCTKU.
IMnoTHbIE OCafKM HA MOBEPXHOCTM MeEMOpaH co3gjaroT
6apbep, NpenaTcTBylOWMIA noasody obpabaTbiBae-
MOW BOAbI K MONYNPoHULaeEMON MeMOpaHe, yMeHbLLIas
OUNBETPYIOLLYIO MOBEPXHOCTb U NMPUBOASA K CHUXEHUIO
NPOV3BOANTESIBHOCTN MEMOPaH.

Mpwn 3arps3HeHUn NOBEPXHOCTM MeEMOpaH B anna-
paTte WMHTEHCUBHO Pa3BMBAETCH KOHLIEHTPaLMOHHAas
nonspusaums, Tak kak TOMLMHA MOrPaHNYHOro CIos
YBENMYMBAETCH Ha TOMLLMHY OCafKa.

BakTepun Takxe MOryT BocCCTaHaBnMBaTb CYfib-
datbl, NpUcyTCTBYyOLWME B 06pabaTbiBaEMON BOJE,
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[0 CepoBOAOPOAaA, Bbi3biBas MNP NOAKUCIEHNN BOAbI
nepexon H,S B dounbtpar u yxydueHne ero opra-
HOMENTUYEeCKMX CBOMCTB. [lpodykTbl MeTabonmama
MWUKPOOPraHN3mMOB TakXe MOryT, YaCTUYHO NPOHMKas
Yyepe3 MembpaHy, Bbi3BaTb MOSIBAIEHME HENPUATHOIO
npuBKyca n 3anaxa unsrpaTa, 4YTo 0CO6EHHO CWJb-
HO NPOSABIAETCA NpU Nepuoan4eckon paboTte obpar-
HOOCMOTUYECKMX YCTaHOBOK.

lMpupoga n xummyecknii coctaB 3arpA3HeHnn

O6pabaTbiBaeMble BOObI MOTYT B pa3HbIX Konun4ec-
TBax cofep>aTb B3BELLEHHblE BELLEeCTBa Pasfn4Homn
OMCNEPCHOCTU, COeOMHEHMS Xenesa, Conu Kanbuus,
MarHus, Opyrux 9nemMeHToB, (PUTO- MU 300MSAHKTOH,
KoTOpble Mpu 06ecconuBaHnM MoryT o6pas3oBbiBaTb
OT/TOXXEHMWS HA MOBEPXHOCTM MOSYNPOHNLAEMbIX MEM-
6paH, a TaKkxe 3arpasHATb Apyrve afeMeHTbl annapa-
TOB. Bce oTnoxeHusa B annaparax MOXHO pasgenutb
Ha Tpu 6onbluMe rpynnbl, pasnuMyarLlimecs Kak no
XMMWUYECKOMY COCTaBy, CTPYKTYpe U pasmepy HacTu
ocajka, Tak 1 Mo MexaHn3my nx o6pa3oBaHms.

K nepBoii rpynne OTHOCATCA OCafKn KOMOUAHbIX U
B3BELLEHHbIX YacTuLl, B 06pa3oBaHnM KOTOPbLIX MPUHMK-
MaroT y4acTme MUKPOOPraH3Mbl, aKTVBHO BO3LENCTBY-
toLLme Ha MembpaHy. OgHako OCHOBHas Macca 0CaakoB
3TOV rpynMbl COCTOUT U3 HaCTUL, OPraHN4ecKoro 1 He-
OpraHV4ecKoro MPOUCXOXAEHMS, HaXOQAaLIMXCS B UC-
XOHOM BOJE, a TaKkxke 06pasyloLmxcs B npoLecce ee
06paboTKN Nepef o6paTHbLIM OCMOCOM, MPU ee B3anMo-
OEeNCTBUM C aTMOCHEPON U SNEMEHTAMMN YCTAHOBKM.

Btopyto rpynny o6pasytoT TpyaHOpacTBOpUMble
COeVHEHWs, a TPETbIO — OTSIOXKEHNS BbICOKOMOJSIEKY-
NSAPHbIX OPraHNYeCcKnx BeLLecTB.

B cocTtaB 3arpsisHeHui, ob6pasyomnxca B obpar-
HOOCMOTUYECKMX annapartax, MOryT Takxe BXOAUTb
NPOAYKTbI KOPPO3UM MeTaNIMYeCKUX Tpy6onpoBoaoB.,
apMaTypbl U OpYrUX 9N1IEMEHTOB YCTAHOBOK (COefMHe-
HWA Xenesa, Meau, HAKens n T.n.).

Bnusinne rugpoanHamMmm4ecKux ycrioBuii B 06-
pPaTHOOCMOTUYECKUX arnnaparax Ha 3arpsi3HeHue
rnoBepxHocTU mMeM6paH

CkopocTb 06pas3oBaHns 1 xapakTep 3arps3HeHui
nonynpoHuLaemMbix MembpaH BO MHOIOM ONpefenstoT-
€S rMAPOANHAMUNYECKMMI YCITOBUSIMU B annaparax.

YBennyeHne KOHLIEHTpaumMM BCEX MOHOB OKOSO
NMOBEPXHOCTN MeMBpaH Mo CPaBHEHUIO C UX KOHLLEH-
Tpauuneln B 06beMe pacTBopa YCKOpsSieT mpolecc ne-
pechbILLEeHNsi pacTBOPOB MasiopacTBOPUMbIMU COeau-
HEHVAMMU.

3arpsasHeHve annapata BnusSeT Ha paBHOMep-
HOCTb pacnpepeneHns pacteopa B HaropHOW Kamepe
N, KaK CnefcTeume, Ha conesagep)xaHue noaynpoHu-
uaembix mMembpaH. HepaBHOMEPHOCTb B ABVKEHUU
XWOKOCTM MO HarmopHOMY KaHany, o6yCnoBneHHas

HEeCOBEPLUEHCTBOM KOHCTPYKLUN YCTAHOBKMU UK TEX-
HOMOMMYECKMMMN OTKITOHEHUAMU MPU €€ U3roTOBIIEHUN
TaK XXe MOXET Bbl3BaTb WMHTEHCUMBHOE 3arpsi3HeHne
NonynpoHULUaeMbIx MemMbpaH.

OgHUM 13 TUMOB BO3HWKHOBEHWS HEPaBHOMEPHOCTYU
pacnpefeneHusi NOTOKOB SABJIAETCA TO, YTO B O4EHb Y3-
koM (Hanpumep, 0,02 MM) kaHane gaxe He3Ha4YnTenNb-
HbI (Nopsigka 0,01 MM) Nepekoc BbI3bIBAET 3HAYUTENb-
HOe nepepacnpefeneHe notoka BAOSMIb MEMOpPaHsbl.
O6pasyeTca 3acTonHas 30Ha, B KOTOPOW WM CO3JatoTCs
6naronpusiTHole YCroBWUsi [N OTIOXEHUs OcafkoB. B
npefensHOM criydae nepepacnpegeneHve notoka mo-
XeT 6bITb CTOSb CYLLIECTBEHHBIM, YTO CONECOAEPKaHNE
dmneTparta, NocTynaroLero U3 3acToMHbIX 30H, PaBHO
conecogep>xaHuto obpabdaTtbiBaemMon BoAbl.

Opyrori TN HepaBHOMEPHOCTM pacnpepeneHvs
notoka obecconMsaemMon BOAbl — pasfnnyme B pacxo-
[e Yyepes napansienibHo CoeaMHEHHbIe annapatbl Unu
Kamepbl (OUBTP-NMPECCHbIX annaparoB. JTa Hepas-
HOMEPHOCTb MOXeT OblTb 06YyCfoBeHa AedeKTamu
KOHCTPYKLMI annapaTta uim HegoctaTtkaMm U3roToB-
NEHUs U PerynMpoBKN 06eCCcoNMBaloLLEN YCTAHOBKN.

3arpssHeHve HanopHOro KaHamna B HEKOTOpPbIX Crly-
Yasx MOXEeT MPMBECTM K BbIxogy 06paTHOOCMOTMYEC-
KOro annapara u3 cTposi. Tak, npu 3arpsa3HeHun Typ-
oynuaartopa-pasgenuTens pPyfoHHOro UIETPYHOLLEro
afieMeHTa nepenag OaBfeHU C ero pasHbiX TOpLIOB
MOXET YBEeNnMYMBaTbCs OO TEX MOp, NMoKa He HacTynuT
pas3pyLleHne anemeHTa 13-3a OTHOCUTESIbHOMO CaBura
CNOEB pyfioHa (Tak Ha3bIBaEMbIN «TEECKOMUHI»); Npu
3TOM MPOU30MAET Pe3Koe 3Ha4uTeNbHOe yBenM4eHue
NPOM3BOONTENBHOCTU U CconecoaepXaHnsa cunsrpara.

Taknm 06pas3om, 3arps3HeHWe annapartoB OKa-
3bIBaEeT BAUAHME MPaKTUHECKM HA BCE SNIEMEHTbI U
npoLeccsl, NpoTekarwLlme npu obecconnBaHn BoabI
06paTHbIM OCMOCOM, BbI3biBasi, B KOHEYHOM CHETE,
CHWXXEHME MNose3HoM Npomn3BoanTeNbHOCTU annapaTos
M yxygLleHne kadecTtsa unsrpara.

4.10.8. Cnoco6bl npepoTBpalleHus
3arpsisHeHus memépan

OpraHusayms npoyecca Takum o6pasoMm, YTO UC-
XOfHas BoJa Te4eT BOOMb MeMOpaHbl U CMbIBAET UK,
CKOpee, YHOCUT BO3MOXHbI€ OTNOXeHus. [pyn aTom
YacTb BOfbl MPOXOOUT 4Yepe3 MeMbpaHy n obpasyet
nepmear (o4uMLleHHaa BoAa), a gpyras 4acTb, Npo-
WepLlas BCHO OJIMHY MeXMeMOpaHHOro kaHana, cépa-
CblBaETCA B APEHaX B BMAE KOHLEHTpaTa.

Hanbonee apheKTnBHbIN (HO U CaMbli OOPOrown)
Crnoco6 NpefoTBpaLLeHnst 06pa3oBaHns 0CaaKoB Conen
XECTKOCTU — MUTaHNE YCTaHOBKU YMSrYEHHOV BOLOU.

lNoakncnernne nutaroLyevi BoAel. [103a KUCNOTbI Bbl-
6upaeTcs C TakKMM pacHeToM, HTobbl nHAEKC JlaHxXenbe,
XapaKTepu3yLLMI CTeNeHb HaCbILLEHHOCTM pacTBopa
kapboHaTOM Kasbuus, Oblil OTpUUATENbHLIM AaXe B
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KOHLeHTpaTe yCTaHOBKWN. Konn4ecTso BBEAEHHOW KKC-
NOTbI HE AOMKHO YMEHbLUNTL PH NCXOQHOM BOAbI HUXe
npegena npumeHeHns memo6paH. [ns MHOrMx npowec-
COB BbICOKasl KUCITOTHOCTb 06eCCOsIeHHON BOAbI ABMS-
€TCs NPEenAaTCTBUEM K €€ UCMOMb30BaHMIO.

JosupoBaHue WMHrM6UTOPOB, KOTOPblE 3aMeansAlT
U1 npegoTBpaLLaloT KpUcTannsaumio ManopacTtso-
pYMbIX Conen n3 pacteopa. B ka4ectse MHrMGUTOPOB
NMPUMEHSIOT KOMMJEKCHbIE COeOMHEHUsI BbICOKOMONe-
KYNSPHbIX OPraHN4ecKmx KUCNoT, Hanpumep, docdo-
HOBbIX. [1OCKONbKY MHIMOUTOP cOpackiBaeTCsl BMECTe
C KOHLEHTPATOM, BaXKHa ero TOKCU4HOCTb.

KOHCTPYKTMBHBIE MEPONPUATUS — TYPOYNN3NpYyIo-
Lasa ceTka Mexay MemépaHamu.

CeTka Typ6ynuampyeT NoToK BOAbl HENOCPEACTBEH-
HO OKON0 MeMbpaHbl. MprMbnnanTenbHOM (HO JOCTaToN-
HO KOPPEKTHOW) aHanormem MOXeT ClyXXWTb NoBeaeHne
BOAb! B TEMNOOOMEHHMKaX 1 Tpybax. Hakumb 1 BoobLLe
OT/IOXKEHWSA MPU MPOYMX PaBHbIX YCIOBUSAX TEM MEHbLLE
OTnaratoTCs Ha MOBEPXHOCTAX TPy6 TpybyaThiX 1 nnac-
TUH  NACTUHYaTLIX TENSIOOOMEHHMKOB, YeM 60sibLUe
CKOPOCTb ABWXEHUS BOAbI U YeM Jy4Lle Typoynuanpy-
IOLLIas KOHCTPYKUMS annapaToB. B «rmyxmx» obnactax
Tpy64aTbIX TEMNOOOMEHHUKOB OTIIOXKEHWI BCerga 60/b-
we. AHaNOrM4HO B ToYKax (y3nax) NpUKpensieHns CeTku
K MeMb6paHe OTNOXEHUS BCe-Taku BO3MOXHbI, Tak Kak
Tam TypoynmManpyoLLmii adpekT oTCyTCTBYET.

4.10.9. BoccTraHoBNneHNe XapaKTepucTmK
mMemo6pan

MHoroneTHMin onbIT 3KcryaTaumm 60MbLLOrO KO-
NM4ecTBa OMPECHUTENbHbLIX CTaHUMA Mnokasasn: npu
NpaBuUibHOM Bbl6OpPE TEXHONMOMMYECKOM CXeMbl U
peXnMOB NOAroTOBKM BOAbl Nepen ee obecconvsa-
HMEeM 06paTHOOCMOTUYECKME annapartbl COXPaHAKT
paboTocnocobHocTb 6onee 5 net. Cnegyet umetb B
BUAOy, YTO O0OUTLCS HaOeXXHOW paboTbl YCTAHOBOK B
TEYEHME MHOIUX JIET MOXXHO TOJbKO NMpu COGMOAEHUN
BCEW COBOKYMHOCTW TPeBbOBaHUI MO 3KcnyaTaumu.

Mpy HenpaBunbHO BbIGPAHHOM WMHTEPBAsie MeEXAy
onepaumsaMu No pereHepaumm MemobpaH ux addek-
TUBHOCTb MafaeT, NpuYeM WU3MEHEHUs XapakTepuc-
TMK MemMbpaH MOryT 6biTb HeobpatuMbIMU.  O4YUCTKY
MembpaH crefyeT npoBoAWTb MPW MafgeHuM nx npo-
nasoautenbHoCcT Ha 10-15%. NpogomXuTensHOCTb
MeXpereHepaLnoHHOro neproaa 3aBncuT OT cocTasa
NCXOOHOWM BOAbl M TEXHOMOMMK ee MoAroTOBKWU nepep,
o6paTHbIM 0CMOCOM. KayecTBo NogroTOBKM BOAb! CHU-
TaeTcs XOPOLUMM, ECNN CTABUbHOCTL PaboTbl 06eCCo-
NMBaloLLMX annaparoB 4OCTUrAETCA Mpu UX Nepuoaun-
YeCKOW NPOMbIBKE He 4allle OfHOro pasa B MecsiL.

Xumundeckmne merogbl
B npakTuke Haumborbllee pacnpocTpaHeHue Ans
OYNCTKU MOBEPXHOCTM MONYNPOHMLLAEMbIX MEMOPAH U

YacTtb nepsas

[na BOCCTAHOBMIEHUSA X CBOWCTB NOMY4YUIN XUMUYeC-
Kne MeTofpl, 3aknioyarowmecs B 06paboTke MemM6b-
paH 1 NPOMbIBKE annaparoB pacTBOpaMm pasnnyHbIix
peareHToB. IPEKTMBHOCTL TakMx MeTOHOB 06ycC-
noBfieHa npaBUIbHOCTLIO Mogbopa peareHTa. [lpu
BbIGOPE BeLLecTBa 419 MPOMbIBKM annaparta Heobxo-
OMMO 3HaTb CTPYKTYpY U COCTaB 3arps3HEHWU, KOTo-
pble crnepyeT yaanaTb, a TakxXe yunUTbiBaTb CTOMKOCTb
MemM6bpaH B pacTBopax aToro BellecTsa (Ta6n.4.8).

DPU3NKO-XUMMU4ecKkne MeToabl

K (h13nKo-XMMM4EeCKUM MeTofaM crieflyeT OTHeC-
TW, B MEPBYIO 04epenb, MEXaHNYeCcKoe yaaneHve o6-
pa3oBaBLUMXCS OCafKOB C MOBEPXHOCTM MeMOpPaH.

Hanpumep, ona yganeHus ocagka ¢ NOBEPXHOCTU
TpybyaTbix MeEMOpPaH MOXHO WMCMOMAb30BaTb OYUCTKY
npv NoMoLLM npoAaBnuBaHua BOONb PUILTPYIOLLEN
NMOBEPXHOCTU MOSIMYPETAHOBOrO LLApUKa AMaAMETPOM
60MnbLWNM, YeM OMaMeTp Tpyb4yaTon MmemopaHsl. [Mpu
MCMNONb30BaHUN 3TOrO METoAa He AOCTMraeTcs rnos-
HOro yoaneHus ocagka, a yny4dlleHue npouecca obec-
CONMUBaHMWSA HOCUT NULLb KpaTKOBPEMEHHbIN XapakTep.
MeTog, MOXeT ObITb MPUMEHEH Ha MPaKTUKE TOSbKO B
annaparax Tpy64aToro Tuna.

MpumeHsaeTcsa MeToL O4UCTKM MeMBpaH OT 3arpss-
HEeHUI nepuoanyYeckor rnopadvein B annapar nopuumu
BO34yXxa Mnop, BbICOKMM fdaBneHveM. [Npu aTom npouc-
XOAMT MHTEHCUBHOE NepemMeLLBaHNe HaxXodsaLWencs B
annapate o6pabaTbiBaeMO BOAbl M MOCTynarLero
Tyoa Bosgyxa. Obpasylowasca B pesyfnbrare 3Toro
BOZO-BO3yLLHAsA CMECb OYMLLIAET NOBEPXHOCTb MEM-
6paH OT 3arpsA3HEHNI, CHMXKasi BEPOATHOCTb MOBPEX-
OEHUS MeMOpaH, B OTSIMYME OT MEXAHNYECKUX U XUMMU-
YECKMX METOA0B OHUCTKM.

BmecTo Bo3ayxa Ans 04NCTKU MeMOpaH OT 3arpss-
HEHWI MOXHO MCMONb30BaTh QUOKCUA, yriepoaa, pac-
TBOPEHHbIN B BOoAe nof 6onbluvm pasneHvem. [Npu
CHWXEHMM [HaBfieHMs B annapare BblOensioTcsa ny-
3bipbku CO,, 1 ra3oBasi CMeCb BbIMbIBAET OT/IOXKEHMA
N3 HaMopHbIX Kamep.

Ewe oanH cnocob — ruagpasnmyeckas npomMbiBka
annapaToB: NPOMyckK NoToka BoAbl BOOSIb MeMOpaHbI
CO CKOPOCThbO 3—5 M/C, KOTOPbIA MOXHO cO3[aTthb crne-
umaneHbIMU MPOMBIBHBIMW yCTponcTBamu. BapuaHT
rMAPAaBANYECKON MPOMBIBKM — CO34aHue nyfbcalmm
JaBrieHus B annapare.

BOnbLWNHCTBO N3 NEPEYNCIIEHHbIX BbILLE PUINKO-
MEeXaHN4eCKMX Cnocob0oB OYNCTKM MeMOpaH obnagaet
CBOMMM JOCTOMHCTBaMM U HegocTatkamu. MNpumeHe-
HWe TOro UM MHOMO METOoa CBA3AHO CO CNELMMUKON
TEeXHONOrnm4ecKoro npoLecca v B NepByto o4epedb 3a-
BUCUT OT cocTaBa obpabaTtbiBaeMomn BOAbI.

Hn ogvH 13 onucaHHbIX METOAOB pereHepaumu
MeMOpaH He MOXET 6biTb NMPU3HAH YHUBEPCASbHbIM,
NpUrogHbIM Ans yaaneHus noboro ocagka.
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YacTtb nepsas

Tabnuua 4.8
Xummnyeckas o4ucTka memopan

3arpsasHenue XUMUYECKHIA 04MCTUTEND IththeKTUBHOCTb OYUCTKM
HeopraHunyeckue conm — 0,2%=-HblIn pacTBOp COMAHON KUCOTbI, OyeHb XOpoLLO

Kap6oHart n cynbgar KanbLus 0,5%-HbIn pacTBop hoCAOPHOIA KNCOTbI, Y0B/ETBOPUTENBHO
(conm XecTkocTK) 2,0%-HbI pacTBOP NMMMOHHOI KNCNOTbI Y0B/IETBOPUTENBHO
[MApOKCKAbI MeTansios 0,5%-HbIn pacTBop hoCAOPHOI KNCOTbI, XopoLuo

(xeneso) 1,0%-HbliA pacTBOP rMAPOCYNbdUTa HaTPNA XopoLuo
HeopraHunyeckue Konnonabl 0,1%-HbliA pacTBOp rugpokcuaa Hatpus; 30°C XopoLio

(nn) 0,025%-Hblil pacTBOp LoAeumnncynbara HaTpus, XopoLuo

0,1%-HbIn pacTBOP rMapokcuga Hatpus; 30°C

buonornyeckune 3arpssHeHns

0,1%-HbIi pacTBOp rMapokcuaa Hatpus; 30°C
1,0%-Hbli1 pacTBOp HATPUEBOK COMN TUNEHANAMUH
TeTpaykeycHow kucnotel (Na,3ITA),

0,1% pacTtBop ruapokcuaa Hatpus; 30°C

OyeHb X0pOLLO
OyeHb XOPOLLO, KOrfa CoAepxarcs
TaKXXe HEOPraHN4YecKMe YacTUYKN

0,1%-HbIn pacTBOP rMapokcuaa Hatpus; 30°C

OpraHuyeckue 3arpssHeHns 0,025%-HbI pacTBOp Aofeuuncynbara HaTpus Xopowio
0,1%-HbIn pacTBOP rMapokcuaa Hatpus; 30°C
0,1%-HbIn pacTBop Tpudhocara HaTpus, XopoLo
1%-Hbiii pacTBop Na,9[TA
KpemHueBas kucnora 0,1%-Hblin pacTBOp rugpokcuaa Hatpus; 30°C V0BNETBOPUTESILHO
1,0%-Hbii1 pacteop Na,3[TA u YI0BNETBOPUTENBHO

4.10.10. OueHka ocBeTneHus Bofbl

B HacTtosiLiee Bpemsl, HECMOTPA Ha MHOMONETHUM
OMbIT 3KCNyaTaumMm 3Ha4YUTENbHOrO KOonmyecTsa 06-
pPaTHOOCMOTMYECKMX OOECCONMBAIOLLNX YCTAHOBOK,
BOMPOC O HOPMMPOBAHWUM OTHENbHbBIX KOMMOHEHTOB,
cojepxawimxcs B obpabaTbiBaeMon BoOe, OKOHYa-
TeNbHO He pelleH. Mo HeKoTopbIM BMAaM 3arpsi3He-
HUN UMEITCH NULLb OTAENbHbIE 9KCNEPUMEHTasIbHbIE
OaHHble, 0606LLEHHbIE B pEKOMEHaaUMAX upM — na-
rotToBuTENEN 060PYAOBaHMA; MO OPYrMM KOMIMOHEH-
TaMm paspaboTaHbl METOOUKM OLEHKN UX LONYCTUMOro
cofep>XXaHusi.

BnnsiHne MHOrMX MHrpPeguMeHTOB eLle He u3yde-
HO B TOW Mepe, YTOObl MOXHO ObISIO BblpaboTaTtb
TpeboBaHUS K UX NpefenbHbIM KOHLEHTpaLusMm B
Bofe, noctynatower B 06paTHOOCMOTUYECKNE arn-
napatbl. [lpakTuka npumMeHeHus o6paTHOOCMOTU-
4ecKoro o6ecconMBaHusa pasnnyHbIX MUHEPANN30-
BaHHbIX BOA NoKasana, Y4To LUMPOKO UCMOSb3yeMble
B BOAOMNOArOTOBKE MOKa3aTenuM KayecTBa BOAbl
(MyTHOCTb, NPO3payYHOCTb, COAEpPXaHNe B3BELUEH-
HbIX BELLEeCTB) He NO3BONAT cyauTb 06 addek-
TUBHOCTU U NPOU3BOAUTENILHOCTM MeMbpaH npu
06paboTKe aTUX BOS,.

ConeHble Bogbl C (hOpMasibHO OOANHAKOBbLIM 3Ha-
YEeHMEM Ha3BaHHbIX nokasaTesnier Moryt B pasHom
CTEMEHU BNUATb HA YMEHbLLUEHWE MPOU3BOAUTESb-
HOCTM U CENEKTUBHOCTU 06PaTHOOCMOTMYECKUX arl-
napaTos.

MoaTomy Ans OUEHKM Heo6XOQUMOCTU U CTeneHu
OCBeTNeHNs BOAbl nepepn noga4ven ee Ha o6paTHOOC-
MOTUYECKYI0 06paboTKy MCMONb3YIOT psah cneumanb-
HbIX MokasaTenen.

Cambin npocTon nokasaTtenb kadecTBa BOfpl,
Tak HasblBaemMoe BpeMs 3arps3HeHns MembpaH
(Membrane Fouling Time), onpegenseTcs Kak npogorn-
XUTENbHOCTb OMNbTPOBaHUS 1 11 uccnegyemon Bogbl
nop aaenexHvem 70 kla 4epe3 MemMopaHHbIn punsTp
dupmbl «Munnunop» ¢ paamepom nop 0,45 Mkm. lo-
Ny4eHHas NPOJOMKUTENBHOCTL (OUNBTPOBAHUS MPU-
BOAMTCA K CTaHgapTHOM Temnepatype 25°C ¢ y4eTom
BA3KOCTW BOAbI MpY TeMnepaType onpeaeneHuns.

Oupma «Kyputa» (AnoHMsa) oueHnBaeT Kadec-
TBO BOJbl MO MHTEHCUBHOCTU LiBETa Ocafka, obpa-
30BaBLLerocs Ha MmembépaHHoOM unbTpe «Munnu-
nop» ¢ paamepom nop 0,45 MKM Npu hunsTpoBaHUN
nof nasneHvem 210 klMa 1 n uccnegyemon Boabl.
lMonyyeHHas MHTEHCMBHOCTbL LBETa ocajka cpas-
HMBaeTCH € npepnaraeMon UpPMoOn cTtaHaapTHON
WwKanon. 3ToT MeToq MMeeT, O4EBUAHO, CyLLECT-
BEHHbI HEJOCTaTOK — He y4YuUTbIBAOTCA U3MEHe-
HMA LUBeTa NpuM U3MEHEHUM XMMUYECKOro cocTta-
Ba 3arpsa3HeHusa. OgHaKo OH MOXeT okasaTtbcCs
OY€eHb MOJIE3HbIM MPU IKCNyaTaumMm KOHKPETHOM
cTaHummn o6ecconmBaHns, Korga yCTaHOBNEHO CO-
AepXaHue B3BELUEHHbIX U KONJTIONAHbIX BELLECTB,
KOTOPbIM CNefyeT OrpaHu4YnTbLCA Npu NoAroToBKe
BOAbl nepen 06paTHOOCMOTUYECKON ee 06paboT-
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KOW M MO yKa3aHHOW MeToAuKe ornpepefieHa WH-
TEHCUBHOCTb OKpaluMBaHWa ocafjka, COOTBETC-
TBylOWass OaHHOW KOHLUEHTpauum 3arpsasHsatoLmnx
KOMMOHEHTOB.

Oupma «lMepmytut» (CLLUA) oueHvBaeT KayecTBo
OCBET/IEHNs BoAbl Nepen obpaTHbIM OCMOCOM Kpu-
TepuveM, Ha3biBaeMbIM «(PAKTOPOM 3aKyrnopUBaHUSA»
(Plugging Factor, PF) —cm. 1.4.5.

[lna annapaToB € NofbIMK BOSTOKHaMn dompma pe-
komeHagyeT PF = 50-60%; Tpy64aTble KOHCTPYKLUK
ponyckaetcs akennyatmposatb npu PF = 45-50%.

®upma «[onoH» npeanoxuna Ucnonb3oBaTb «UH-
JeKc nnoTHocTK ocagka» (Silt Density Index — SDI) —cm.
M.4.5.

Bopa npusHaeTcs npurogHon ansa o6ecconmBaHmns
obpaTtHbiM ocMocom npu SDI = 4-5.

OTOT Xe nokasaTtesib KayecTBa BoAbl Ha3blBAETCH
«MHOEKCOM 3arpsidHeHHocTu» (Fouling Index). Cra-
6unbHasa paboTa 06pPaTHOOCMOTUYECKUX annapaTos
obecneymBaeTcs nNpu 3HaveHun Fl = 3.

4.10.11. YcnoBus npumeHeHus obpaTtHoro
ocMoca

Hwxe npvBeneHbl OPUEHTUPOBOYHbIE MOKa3aTte-
NN, KOTOPbIM [OJKHA COOTBETCTBOBATbH MCXOOHAsdA
BOAa, NnogaBaemas Ha 06paTHOOCMOTUYECKNE MEM-
6paHbl (HanMyMe HeEKOTOpOro guanasoHa 06ycrnoB-
nMBaeTcs TpeboBaHUAMWN pasHbiX NPOU3BOAUTENEN
MeMbpaH):

MYyTHOCTb — A0 (1-5) EM®;

OKMCISIeEMOCTb NepMaHraHatHas — go 3 mro/n;

BOOOpPOAHLIN nokazaTtenb (pH) — (3-10),

(vHorpga 2-11);

HedTenpopykTbl — (0,0-0,5) mr/n;

CUNbHbIE OKUCIUTENW (X10p CBOOOLAHbLIN, O30H,

MapraHueBOKMCNbI Kanui) — go 0,1 r/n;

mapraHey o6wuin (Mn) — go 0,05 mr/n;

xeneso ob6uee (Fe) — po (0,1-0,3) mr/n (HekoTo-

pble upmbl TpebytoT He 6onee 0,05 mr/n);

KpeMHuecoeanHeHus (Si) — go (0,5—1,0) mr/n;

cepoBogopon — 0,0 mr/n;

nHgekc SDI — po (3-5) eq.

MUHepanm3aumsa obwasa — o (3,0-20) r/n (nHorga

[0 50 r/n); npy 3Ha4YeHUAX M1Hepanu3aumm MeHee

2-3 /N 3KOHOMWYECKME MokasaTenun annapartos

YXYALIATCS;

Temnepartypa Bogbl — 5-35 (nHorga fo 45) °C;

paeneHue — (0,3—6,0) Mlla (B 3aBMCUMOCTU OT MU-

Hepanusaymu);

Temnepartypa Bo3gyxa B nomeLyeHmmn — 5-35°C;

BNIAXXHOCTb BO3yXa B noMeLleHnn — < 70%;

He [onyckaeTcsl BbICbixaHue MemMbpaH U uUx Onm-

TenbHbIW NpocTon (6onee Tpex CyTok 6e3 crneun-

anbHOM KOHCcepBauun).

YacTtb nepsas

4.10.12. CpaBHEeHue METO0B

obecconuBaHus (MOHHbIA 06MEH

M 06paTHbIiA ocMoC)
O6patHbIfi ocMoc
Mpeumyuwiectsa:
O4Y€Hb BbICOKOE Ka4ecTBO MOosly4aemol BOApl, KO-
TOpoe 06YCMOBMNEHO BeCbMa «MArKUMU» ¢ PU3N-
KO-XMMMWYECKON TOYKN 3PEeHUs YCNOBUSMU MpoBe-
[AeHusa npouecca;
HeorpaHnyeHHass MPOU3BOAUTENBHOCTL (MyTEM
Habopa cTaHOapTHbIX MoAyfel 1 6510KOB) U — 0f-
HOBPEMEHHO — Hebonblune rabapuTbl; OTHOLLE-
HMe: Mpou3BOAUTENbHOCTb/rabapuTbl — nydllee
Mo CpaBHEHWUIO C OPYyrMMn MeTodamm obecconu-
BaHWA — AUCTUNNSALUER, NOHOOOMEHOM, 3NEeKTPO-
AManu3om;
OTHOCUTESIbHO HU3KME IKCMIlyaTaLMoHHbIe pacxodbl;
Marbli pacxon MHIMOUTOPOB OTIIOXKEHUI N peareH-
TOB A1l OTMbIBKM OTJIOXXEHUIM HA MeMbBpaHax;
HM3Kas 3HEProeMKoCTb (MPOLECC OCYLLECTBAET-
ca 6e3 (pasoBbIX Nepexofos, W, CrefoBaTenbHo,
3Heprus TpebyeTcs NYLb ANA CO3AaHus rpaameH-
Ta faBneHns 1 peumpKynsaumum pacteopa);
BO3MOXHOCTb MOYTM BO BCEX CllyHasax cOpoca KOH-
LeHTpaTa B KaHanmaaumio (B OKpy>XaroLLyto cpeay)
6e3 06paboTKu.

Hepoctatkm 6apomemM6paHHbIX METOAOB:
Heo6xoouMa TLlaTesnbHasi NpeanoaroToBka BOAbI
ana obecnevyeHns 60MbLLION NPOU3BOAUTENBHOCTH
MeMOpaH 1 OJINTENLHOrO CPOKa MX CIyXObl;
60nbLUON 06beM cOHpackiBAEMOro KOHLEHTpaTa (C
y4eTOM KOMMOHOBOYHbIX PELLEHUI pacxon nepme-
ata MoxeT coctaButb 75-80% uCXoQHOM BOAbl,
KOHUeHTpaT — 20-25%) 1, cnegoBaTtenbHO, 3Ha4n-
TEnNbHbIA pacxom UCXOOHOM BOAbI;

60nbLUNE KanuTanbHble 3aTpaTbl;

XenaTtenbHbI HEMpepbIBHbIM peXuM paboTs! ycTa-
HOBOK.

NoHoobMeHHbIN meToq

MpeumyLiecTBa:

BO3MOXHOCTb MOMNy4€HNsI BOAbl OYEHb BbICOKOMO
kadyecTBa (MHOroCTyneH4yaTtble YyCTaHOBKW), B TOM
yucne Ans KOT/I0B Nto60ro AaBneHns U NpOMbIBKU
neyaTHbIX NAaT ANEKTPOHHOIro 060pyAOBaHMS;
CMOCOBGHOCTb paboTaTb MPU PE3KO MEHSIOLLMXCS
napameTpax nuTaroLLen Boabl;

HebonbLUME KanuTanbHble U SHepro3arTpaTsl;
HebOonbLUON 06bEM BOAbI HA COOCTBEHHbIE HYXbI,
OCOBEHHO Y NPOTUBOTOUHbIX (PUIBTPOB;
HepocTtatku:

OTHOCUTENbHO 6OSbLLON pacxof peareHToB, OCO-
6EHHO y MapannenbHOTO4HbIX HaTPUA-KaTUOHUT-
HbIX PUNBTPOB;
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YacTtb nepsas

3KcnnyaTaumMoHHble  pacxodbl YBENMYnBaloTCA
NPOMOpPLNOHANbHO COMIeCOdEPXXaHUD  UCXOOHOM
BOAbl W NPU HEOOXOAMMOCTU YMeEHbLUATb Npenen
obecconueaHns 06paboTaHHON BOAbI;

B 3aBMCMMOCTW OT Ka4yecTBa MCXOLHOW BOLbI Tpe-
6yeTca NpeanofroToBka — MHOrga BecbMa CIOX-
Has;

Heob6xoauMa ob6paboTka CTOYHbIX BOL, U CIIOXXHOC-
TN C UX COPOCOM.

4.11. O6e3Xxene3uBaHue BoAbl

Bopa ¢ BbICOKMM copepxxaHvem xenesa obna-
JaeT HenpusTHbIM BKYCOM, @ MCMONb30BaHWe Takowm
BOAbl B MPON3BOACTBEHHbIX NpoLeccax (TEKCTUbHAs
MPOMBILLIEHHOCTb, MPON3BOACTBO Bymarun v T.4.) He-
JOMyCTUMO, Tak Kak NPUBOAMUT K MOSIBNIEHMIO PXKaBbIX
NATEH 1 pa3BOAOB Ha rOTOBOW NPOAYKUUN. VIOHbI Xe-
nesau mapraHua 3arpsi3HatoT MOHOOOMEHHbIE CMOJTbI,
No3TOMy Npu NpoBedeHNN 60SbLUIMHCTBA MOHOOOMEH-
HbIX NPOLIECCOB NPEALLECTBYIOLLEN CTaamen o6paboT-
K1 BOAbl SIBMISIETCA UX yOoaneHue.

B TennosHepretndyeckoM 060pynoBaHUKN (KOTSbI
napoBble 1 BOAOrperiHble, TeN006MEHHNKIN) Xene-
30 — UCTOYHUK 06pa30BaHUA XeNe30HAKUMHbIX OTNO-
XKEHWNI Ha NOBEPXHOCTAX Harpesa.

B Boge, noctynatoLlen Ha 06paboTKy B 6apoMeM-
6paHHble, aNeKTpoananm3Hble, MarHMTHblE annapa-
Tbl — BCErga NMIMMUTUPYETCH COOEPXXaHME Xeneaa.

OuucTka BOAbl OT COEAMHEHUIA Xene3a — B page
ClyyaeB [OOBOSIbHO ClOXHAaA 3afa4va, kotopas MoXeT
ObITb peLLeHa TONbKO KOMIMIIEKCHO. ITO 06CTOATENb-
CTBO B NEPBYIO o4epedb CBA3AHO C MHOroo6pasvem
hOpM CyLLIECTBOBaHMUSA Xenesa B NpMpPOOHbIX BOAAX.
YHT06bI ONpenennTb Hanbonee AerCTBEHHbIN U SKOHO-
MWYHbIN 1191 KOHKPETHOW BOAbl METO[ 06€e3Xene3nsa-
HUS1, HY>)KHO MPON3BECTUN NPOBHOE yaaneHne xenesa.

B cooteeTcTBUM C TpeboBaHusamMn CHul 2.04.02-84*
MeTof, 06e3XeneanBaHUa BOLbl, pacyeTHble napa-
METpbl U 003bl peareHToB CreayeT NpuHMMmatb Ha
OCHOBE pe3ysfibTaToOB TEXHOMOIMYECKNX M3bICKaHWMN,
BbIMOJSIHEHHbLIX HEMOCPEACTBEHHO Y MCTOYHMKA BOJO-
CHabXeHus1.

4.11.1. Xumu3m npoueccos B Boie
C yyacTuem Xxene3sa

B BOoOe MoBEPXHOCTHbIX UCTOYHWKOB Xenes3o Ha-
XOOMTCA O6ObIMHO B (QOpPME OpraHO-MUHEpPasbHbIX
KOMOMOHbIX KOMMEKCOB, B 4aCTHOCTW, B BMAE ry-
MWHOBOKMCIIOr0O Xenesa, 1 TOHKOAMCNEPCHOWN B3BECU
rmagpokcuga xenesa. B peyHon Boge, 3arpa3HEHHOM
KWUCMOTHBbIMWU CTOKaMu, BCTpevaeTcs cynbdar ABYX-
BaneHTHoro xenesa FeSO,. 3-3a Hannuma B peuy-

HOW BOfe pacTBOPEHHOro K1ucnopoaa AByXBaneHTHoe
xeneso Fe?* okucnsaetcs B TpexeaneHTHoe Fe3. Mpun
nosieneHun B Boae cepoeopgopoaa H,S ob6pasyercs
TOHKOQMCNepcHas B3BeCh Cynbduraa xenesa FeS.
lMop3eMHbie NCTOYHUKK BOAbl B MOOABMSAIOLLEM
6ONbLUNHCTBE XapakTepu3ylTCca Hanu4mem pac-
TBOPEHHOro 6ukapboHata [ABYXBaNIEHTHOro Xe-
nesa Fe(HCO,),, KoTopbIii BMONHE YCTOMYMB MpU
OTCYTCTBUUN okucnmutenen n pH>7,5. MNpun 6onbLion
kapboHaTHOM >XecTkocTn, pH>10 u cogepxaHun
Fe?>10 mr/n 6ukap6oHaT MOXeT rmgponmM3oBaTtb-
csl C 06pa3oBaHMEM YINEeKNUCNOThI:
Fe(HCO,), + 2 - H,O = Fe(OH),+ 2 - H,CO,.  (4.69)

KoHueHTpaumsa xenesa B MNOA3EMHbIX MPYHTOBbIX
Boax HaxoguTca B npegenax ot 0,5 go 50 mr/n. B
LeHTpasibHOM POCCUNCKOM pernoHe, Bkntoyas llopa-
MOCKOBbe, 3Ta BENMYMHA U3MEHSETCH B AuanasoHe
0,3-10 mr/n, Hanbonee Yacto — 3—5 mr/n, B 3aBUCK-
MOCTW OT reorpadn4eckoro MecTornonoXeHus u rnyoum-
Hbl UICTOYHMKA. HaumHas ¢ koHueHTpaumm 1,0-1,5 mr/n
BOAA VIMEET HEMNPUATHbIA METalfIM4eCKU MPUBKYC.
Mpw 3HauveHusx 6onee 0,3 M/ XXene3o ocTaBnseT NAT-
Ha Ha 6enbe U CaHUTaPHO-TEXHUYECKMX n3genusx. Mpu
KOHUeHTpaumm xenesa MeHee 0,3 Mr/n 3anax o6bI4HO
He OLLyLLaeTCs, XOTA MOryT MOsIBAATLCA MYTHOCTb W
LBETHOCTb BOAbI.

AHaspo6Has (He umeroLlas KoHTakTa ¢ BO34yXOM)
npo3padHas rpyHToBas BoAa MOXET COopepXxaTb CO-
eaVHeHVsa OBYXBaneHTHOro xenesa (Fe2*) 0o Heckosb-
KUX MUIJIMFPAMMOB Ha JIUTP 6€3 ee NOMYTHEHMS Npu
npsiMor nogaye n3 nctodHmka. OgHako nNpu KOHTakTe
C BO3OyXOM, @ TO4HeE, C KNCOPOAOM BO3ayXa, OBYX-
BalleHTHOE XEene30 OKUCAAEeTCs OO TPexBasSIeHTHOro
KOSIIOMAHOIrO COCTOSIHUSA, NpuaaBas BOAE XapakTep-
HbI KPACHO-KOPUYHEBBIN OTTEHOK:

4 -Fe(HCO,),+0,+2-HO=
=4 - Fe(OH),l + 8- CO,T. (4.70)

Ynanexne CO, npu aspvposaHuy Heo6Xxoaumo,
Tak Kak npyn pH < 7,0 npouecc okucnenuns Fe** B Fe3+
3amennseTcs.

Konunuecteo yrnekucrnoro rasa (CO,) B Boge, noc-
TynaroLLern Ha o6e3xeneanBaHune, Mr/:

C,.=157C_+C, (4.71)

roe  C., — coaepxaHve Xernesa B MICXOAHOW BoAe,
mr/n; C, — Ha4anbHas KOHUeHTpaums B Boae CBOGOA-
Horo CO,, mr/n.

MpnbnnanTensHo:

C,=0,268 - X2, (4.72)
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rae XX — Kap6oHaTHas XeCTKOCTb BOfbl, MMOJSIb/SI.

l'mapokeuna TpexsaneHTHoro xenesa Fe(OH), koa-
rynupyeT 1 nepexoaut B okcup xenesa Fe,O, - 3 H,0,
BbiNafjawLLmin B 0Caf0K B BUAE OYPbIX XITOMNbEB.

Monb3oBaTenb 3a4acTyo Habn4aeT creayoLLyo
KapTuHy: B MepBbiii MOMEHT BOAA, MOMy4eHHas u3
CKBaXXMHbI, KaXeTcs abCOoSIOTHO YMCTON M Npo3pad-
HOW, HO C TEYEHNEM BPEMEHN (OT HECKONBbKUX MUHYT
[0 HECKOSIbKMX YacoB) OHa MyTHeeT (peakuus (4.70)),
npuobpeTas cneunduyecknii oTTeHoK. pn oTcTau-
BaHMM BOAblI MyTb ocefaeT, ob6pasys Oypbin pbIXSibIN
0ocafoK (rMgpoKcua TPEXBANEHTHOro xenesa).

JKenes3o cnocobCTBYET TaKXKe PasBUTUIO «XKeNe30-
6aKTepuin», KOTOPbIE NOy4aroT SHEPTUIO MPU OKUCTIEe-
Hun Fe?* no Fe®, B pesynbrarte 4ero B Tpybonposogax
N Ha 060pyaoBaHUN 06pa3yeTcsi CKOMMEHNE CNU3N.

B npouecce okncneHus Ha 1 mr Fe?* 3aTpaunBaeT-
ca 0,143 wmr kncnopopa (O,), ysenuymsaetca coaep-
XaHve cso6oaHom yrnekucnotsl (CO,) Ha 1,6 mr/n, a
LLIeNIOYHOCTb CHMKaeTest Ha 0,036 Mmonb/T.

MpucyTcTBME B BOAE CONMEn Mefu, a Takxke KOHTaKT
BOAbI C paHee BbinasLunm ocagkom Fe(OH), karanu-
TMYECKM YCKOPSAIOT NpoLecc okmcnexnus Fe2t no Fed*.

B 3aBucumocTu OT ycrnosui (3HadeHve pH, Tem-
nepatypa, Hanu4Me B BOLE OKUCIUTENEN UM BOC-
CTaHOBUTENEWN, UX KOHLEHTPALMSA) OKUCIIEHNE MOXET
npepLllecTsoBatb rMApoONU3y, MATWM napasnsienbHo C
HAM U OKUCIIEHMIO MOXET noaBepraTbCs NpoaykT
rMaoponusa aByxsasnieHTHoro xenesa Fe(OH),.

Bbi6op onTumaneHOro metoga 06e3XenesvBaHns
BOAbl 3aBUCUT OT 3HaHUA OOPM Xenesa, NPUCyTCTBY-
IOLLUMX B MPUPOLHbBIX BOAAX, KOTOPbIE HY>XHO 06e3Xe-
neavBaTb.

4.11.2. Metoabl 06e3)xene3uBaHns BOAbI

[na obe3xene3anBaHnsi NOBEPXHOCTHbLIX BOO, WC-
MONb3YTCA TOMbKO peareHTHble MeToAbl C Nocneay-
owen counstpaumen. O6e3xenesvBaHne NOg3EMHbIX
BOZ OCYLLECTBASAT (PUILTPOBAHNEM B COYETaHMU C
OLHMM M3 CMNOCO60B MNpeaABapuUTESIbHOM 06pPaboTKM
BObI:

YMNpPOLLIEHHasA aspauus;

aspaums Ha crneumasbHbIX YCTPOMCTBAX;

Koarynsumns 1 OCBETIEHNE;

BBELEHME TaKMX peareHTOB-OKUCIUTENEN, Kak

XJ10p, TUNOXJIOPUT HATPUSt UMK KanbLus, O30H, Nep-

MaHraHart Kanus.

Mpy MOTMBMPOBAHHOM OGOCHOBaHUN MPUMEHSIOT
KaTMOHMPOBaHWe, onanua, orioTaumio, aneKTpokoary-
NAUMIO N Apyrne MeTofpl.

Ons yoaneHusa n3 Bofpl Xenesa, cogepXallerocs
B BuAe Konnoupa ruapokcupa xenesa Fe(OH), vnm
B BUAE KonsiomgasnbHbIX OpraHnyecknx COequHEHUHN,
HanpuMMep rymaTtoB XXenesa, MCMOoMnb3ylT Koarynu-
poBaHuve CcynbgaTtoM antoMUHMUA UM OKCUXJIOPUOOM

YacTtb nepsas

aNtoOMUHUSA, UK XXEeNe3HbIM KYNopocoM ¢ Jo6aBeHn-
eM Xropa unm rmnoxnopuTa HaTpus.

B kayectBe HanonHutenem pns (ouIsTpoB B OC-
HOBHOM MCMONb3YIOT MECOK, aHTpaumuT, Cynbgoyronb,
Kepam3auT, NUPOS3UT, a Takxke hunsTpyrowme mare-
puasnbl, 06paboTaHHble KaTann3aTopoM, YCKOPSIOLLUM
MPOLIECC OKUCIIEHMS OBYXBAJIEHTHOrO Xesie3a B Tpex-
BasieHTHoe. B nocnegHee Bpems BCE 60sbLLEE pacnpo-
CTpaHeHWe Nony4aloT HaNOMHUTENN C KaTannTUYeCKn-
mu ceoricteamu: Manganese Green Sand (MGS), Birm,
MTM, MX® n gp. (MogpobHee — cm. 4.2, n. 2).

Mpy Hanu4mMm B BOAE KOMTOMOHOIrO OBYXBaNEHT-
HOro xenesa TpebyeTcs NpoBefeHre NpobHOro o6es-
XeneamBaHusa. Ecnn oTcyTcTBYET BO3MOXHOCTb OCY-
LeCTBUTb €ro Ha nepBor CTaauMu NMPOEKTUPOBAaHUS,
BbIOMPAOT OOMH U3 BbILLENEPEUYNCTIEHHBIX METOAOB
Ha OCHOBaHWM NPOBEAEHHOIO MPOBHOIo 06e3xenesu-
BaHWs B flabopaTopuun unm onbita padoTbl aHanorny-
HbIX YCTaHOBOK.

YnpoujeHHas aspayms (cm. CHull 2.04.02-84%)

B npouecce aspaunn Kncnopod Bo3nyxa okmcnseT
[OBYXBaneHTHOE Xeneso, Npu 3ToOM 13 BOAbl yoanseT-
CSl YINEKNCNOTa, YTO YCKOPSIET NMPOLIECC OKMUCIIEHUS U
nocnegyoLmin rmgponna ¢ o6pasoBaHNEM MMOPOKCHU-
0a xeneaa.

MeTon ocHOBaH Ha CNOCOBGHOCTM BOAbl, COLEP-
Xallen OBYXBalleHTHOE Xene3o U pacTBOPEHHbIN
Kncnopog, npu unbTpoBaHUM 4epe3 3epPHUCTbIN
CINOW BbIAENATH XEeNe30 Ha NOBEPXHOCTU 3epeH 3a-
rpy3ku, o6pasys KaTtannTUYecKyto MieHKy M3 Kno-
HOB U rMOPOKCUOO0B OBYX- M TPEXBANIEHTHOIO Xene-
3a. neHka akTUMBHO WHTeHcUdMUMpyeT npoLlecc
OKUCNEHUs M BblOeNeHUsa COedNHEHNI xenesa n3
BOObI.

Mpu nocTtynnexHum B omnbTp NepBbIX NOPLUA 0Yn-
LLaeMOoM Bofbl B Ha4are npolecca obesxenesnsaHns
Ha NMOBEPXHOCTU HaNOMHUTENs opMMpPyeTca MOHO-
MOSIEKYMSAPHbIV CMOW CoeanHeHUN xenesa (pusmnyec-
kas agcop6umst). MNMOBEPXHOCTHLINA CION XUMUYECKM
6oree aKTUBEH, YEM YUCTbIN HANOSIHUTENb, YTO YCKO-
pSAeT npouecc ocaxaeHus xxenesa. 3HadeHne UCTUH-
HOW NOBEPXHOCTU NIIEHKN COEAMHEHWI Xene3a 6onee
200 m?/r, 4TO onpegenseT ee CBONCTBA Kak CUSIbHOro
ancop6eHTa ry64aTon CTPYKTypbl. ITa MieHKa OJHO-
BPEMEHHO CMY>XUT KaTanM3aTopoM OKUCIIEHUS OBYX-
BaNleHTHOro xernesa. Hy>XHO OTMEeTUTbL: pag, NpuMecen
B O4MLLIaEMOM BOAE, TaKUX Kak cepoBoaopon, cBo6oa-
Has yrnekmcnoTa, KonnongHas KpeMHueBas K1CnoTa,
aMMMaK, 3aMeTHO yXyaLaloT KaTanuTuyeckmne CBOWC-
TBa MNEHKN.

OnuvcaHHbI METOL JOMYCTUM MPY CNEQYIOLLNX KO-
NNYECTBEHHbIX MoKa3aTensx BOAbl:

obLee cogepxanue xenesa go 10 mMr/n (B Tom ync-

ne, OBYXBasIEHTHOrO Xenesa — He MeHee 70%);
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YacTtb nepsas

3Ha4eHne pH — He MeHee 6,8;

LLieNoYHOCTL 06LLast — 6onee (1 + Fe?*/ 28) mmonb/n;

cofepxxaHue cepoBogopona — He 6onee 2 Mr/n;

nepmaHraHaTHasi OKWUCNSEeMOCTb — He 6onee

(0,15 - Fe?* + 3) mrO/n.

cofep>xaHve aMMOHUIHbIX conewn (no NH*) He 60-

nee 1 mr/m;

coaepxarvie cyrnsdmaos (no H,S) — He 6onee 0,2 Mr/n.

Ecnu ogHO 13 9TUX YyCNoBWIi HE BblAEPXMBAETCH,
Hy>XHa NpeaBapuTenbHas aspaums BoAbl B aspaTopax
C po6aBneHeM B Hee HEOOXO4MMbIX peareHToB (X10p,
FMMNOXJIOPUT HaTpUA, NepMaHraHaTt Kanust u gp.).

Mpu copepxaHunn xenesa B BoAe B BUAe cynbda-
Ta FeSO, aspauusa Boabl He NO3BOAET NPOBECTU ee
obeaxeneavBaHue: MNpuv rMaponu3e pacTBOPEHHOM
conu xenesa obpasyeTcsa KucnoTa, noHwxatrowasa pH
BOAbl MeHee 6,8, Npyn 3TOM nNpouecc rmgponusa noy-
TV npekpawaetca. [nga yganeHns u3 BoAbl KACNOThI
TpebyeTcs ee M3BECTKOBAHME C OCaXKAEHUEM MJI0XO
pactsopumoro runca CaSO,;

FeSO, + Ca(OH), = Fe(OH), + CaSO,. (4.73)

[Mocne n3secTkoBaHUA TPeBYOTCS OTCTanBaHne 1
dunsTpoBaHue Bodbl.

YMpOLLEeHHY0 aspauuio MOXHO peanusosatb My-
TeM U3MBa BOAbl B KAPMaH M B LIeHTpasbHbIA Ka-
Han OTKPbITbIX (MnbLTPOB C BbicOTbl 0,5-0,6 M Hag
YpOBHEM BOApbI.

Mpy ncnonb3oBaHMM HaMOPHbIX PUALTPOB BO3OYX
BBOAAT HENOCPeACTBEHHO B MojawLLmin Tpyoonpo-
BO[, Ha paccTosHUKN, paBHOM He MeHee 10 guameTpoB
TpybornpoBoda, C HOPMOW pacxofa 2 5 Ha 1 rxenesa
(Fe?*). Ecnu B ncxogHon soge 6onee 40 mr/n ceobog-
HOW yrnekucnoTbl u 6onee 0,5 mMr/n cepoBogopoaa, To
BO34yX B Tpy6onpoBo He BBOAAT. B aTom cnyyae ne-
pen HanopHbIM PUILTPOM HEOBXOOMMO YCTaHOBUTb
NMPOMEXYTOYHYIO €MKOCTb CO CBOOOAHbIM W3NTMBOM
BOAbl U NOBbICUTESIbHbBIN HACOC.

CHuIT 2.04.02-84* «BopocHabxeHune. HapyxHbie
CETU U COOPYXEHUs» ONPedensioT pacHeTHYIO CKO-
poCTb OUNLTPOBaHUS MpU 06e3xenesrBaHun BoAbl
YMPOLLEHHON aspaLmen ¢ nomoLLpto Tabn. 4.10.

Vcnonb3ys xapakTepmuCcTUKN KOHKPETHOMO HAMOSTHU-
Tens ounsTpa U PYKOBOACTBYACH NnapameTpamu 1aoin.
4.10, MOXHO BbIMNOMHUTL pacyeT UNETPOBabHOM
ctaHumn. CHulM 2.04.02-84* TpebytoT, 4TO6bI NPOJoN-
XUTENbHOCTb PaboTbl OUETPOB MEXY NPOMbIBKaMu
npw HopMasibHOM pPeXnme cocTaBnsasa He MmeHee 8—12
4, a Npu POPCMPOBAHHOM PEXUME WM MOSHOW aBTo-
MaTmn3aumu NpoMbIBKU unsTpa — He MeHee 6.

O6LLyt0 NOBEPXHOCTb PUMBTPOBAHUS MOXHO Ofi-
penenuTb rno opmyne:

F=Q/(Tv,—n,q,-n..t.V.)

np np H

(4.74)

Tabnuua 4.10

XapaktepucTuka (hunbTPYIOLLEro cyios npu Pac-
o6e3xene3nBaHn BOAbI YNPOLIEHHOI a3paLuen YyeTHas
MuHu- Makcu- | kuBa- | Koadp- Bbicora | CKOPOCTb
R Mab- NEHTHbIA | (DULMEHT | cnos, thunb-
HbIN HbIA AUamMeTp | Heoj- MM TpoBa-
AWaMeTp | AMameTp | 3epeH, Hopoa- HHA, M/
3epeH, 3epeH, MM HOCTH

MM MM

0,8 1,8 09-10 |1,5-2 1000 5-7

1 2 1,2-13 |1,5-2 1200 7-10

roe Q — nonesHasi NPoOM3BOAUTENIbHOCTb (DUSIb-
TpoBasibHOW cTaHumu, M%/cyT;, T_ — MpPOLOIKNTESb-
HOCTb pab0Tbl CTAHLUMM B TEHEHWNE CYTOK, 4; V, — pac-
YeTHas CKOPOCTb (PUNBTPOBAHWUA MPU HOPManbHOM
pexume (M/4), npuHrmaemas no 1aén. 4.10; n - —4uc-
110 NPOMbIBOK OZHOMO hMNbTPa B CYyTKM NPU HOpMasib-
HOM pexu1me SKcrnyarauny; g, — YAeNbHbI pacxof
BOAbl HA OJHY NPOMbIBKY OOHOr0O omnbTpa, mM3m? (on-
pefenseTca nNo NacnopTHbIM AaHHbIM (PUALTPA 1 IKC-
nayaTauMoHHbIM  XapakTepUCTUKaM HanosIHUTENs);
t ., — BPEMS NPOCTOS (PULTPa B CBA3M C MPOMbIBKOW, 4
(nacnopTHble gaHHble unbTpa U paboyne xapakre-
PUCTUKKN HAMONHUTENS).

Aspayums B cneynasnbHbIX yCTPOUCTBaX

Korga Heo6x0ouMOo yaanuTb U3 BOAbl XeNe3o npu
KOHLIeHTpauumm ero B Boge 6onee 10 Mr/n v yBenmyuntb
3Ha4eHune pH 6ornee 6,8, ocyLlecTBNAETCS aspauus B
creyunanbHbIX yCTPONCTBAXx.

[ns 9Toro MCnonb3ytoT BEHTUNATOPHbIE FPaapHU
(merasartopbl) MM KOHTaKTHbIE TPaAMPHN C ECTecT-
BEHHOW BeHTUNsaUuMen. McxogHas Boga nopaeTcs B
BEPXHIOK YacTb BEHTUNATOPHOW rpagupHW, 3anof-
HEHHOWN KepaMun4yeckor Hacapgkon (konbua Paiuuvra).
HaBcTpe4dy NOTOKy BOAbl C MOMOLLLIO BEHTURATOpa
HanpasnsioT Bo3ayx. B npouecce aspaumm BbigenseT-
csa yrnekucnota (guokeupg, yrnepoga), soga oboratua-
€TCs KUC/IOPOLOM M MPOUCXOONT OKMCIIEHNE Xenesa.
3aTtem Bofa nogaetcs B punbTp, roe B o6beme Ha-
NOSIHUTENS 3aBepLUaeTcs 06pa3oBaHUE XS10MbEB rMa-
pokcmaa TpexBaneHTHOro Xenesa u ux 3agep>xxaHue.

Metopn «cyxoro» ¢punbTpoBaHus

MeTopg, 3aknto4aeTcs B (oMNLTPOBAHUN BO3LYLLUHO-
BOAHOW 3MYNbCUN Yepe3 «CyXylo» (He3aTOMMEeHHY0)
3EPHUCTYIO 3arpy3ky NyTemM Co3faHusa B ouisTpe Ba-
Kyyma Wan HarHetaHus 60MbLUOro Konmn4ecTsa BO3-
gyxa ¢ nocnegywoLmm oTCOCOM U3 MOLAOHHOMO Mpo-
cTpaHcTBa. [1py 9TOM Ha NOBEPXHOCTU UNBTPYIOLLIEN

BOOONMOANoTOBKA
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3arpys3kn obpasyetcs afcopOLMOHHO-KaTanuTnyec-
Kas nfeHka u3 coeguHeHun xenesa (M mMapraHua,
€CN1 OH MPUCYTCTBYET B BOAE), MoBbiwasa addek-
TMBHOCTb MPOLIECCOB 06e3XeNne3nBaHna U aemMaHra-
Haumn. B KayecTBe 3arpys3ku 06bIYHO UCMOSb3YHOTCS
Nnecok, Kepam3auT, aHTpaLuT, BUHUNNACT U Ap.

OcobeHHOCTb NpoLecca — obpa3oBaHune gerngpa-
TUPOBAHHOW MJIEHKM Ha 3epHax 3arpy3ku, CocTosILLen
N3 MarHeTuTa, cugepvTa, retuta v rematuTa. YkasaH-
Hble COeQMHEeHNA MMEIOT MNOTHYIO CTPYKTYPY, & 06b-
em unx B 4-5 pa3 MeHblLe, YeM Y TMAPOKCHaA Xxenesa.
[MoaToMy HEBBICOK Temn MpupocTa NnoTepb Hanopa B
3arpyske npuv Takom cxeme npotecca.

KoarynupoBaHune, ocBetneHue, hsioKynmpoBa-
Hue

V13 NOBEpPXHOCTHBIX BOf, K&K Npasuio, Heo6xoaumo
yOanuTb B3BECU U KOMNTOMOHO-OMCNEPCHbIE BELLIECTBA,
BKJIOHatoLLMe coepguHeHust xenesa. OcBoboxpeHve
BOAbl OT B3BECU WM KOJUIOMOHbIX BELLECTB BO3MOXHO
OCYLLECTBUTb TOJSIbKO MyTEM BBOAA CreunasbHbIX pe-
areHToB-KoarynsaHToB. KoarynsHT o6pasyeT B BoAe
XJ10Mbs1, KOTOPble aACOPOUPYIOT HA CBOEN MOBEPXHOCTMU
Kononabl U BbIAENAOTCA B BUAE OCaaka.

B kavecTBe KoarynsHToB MPUMEHSIOT:

cynbgat anoMuHns (rmuHosem) AL(SO,), - 18 H,O

npwn pH ncxogHom Bofpl 6,5-7,5;

cynbar xenesa (>xenesHbIn

FeSO, - 7 H,0O npu pH Boapl 4-10;

xriopHoe xeneso FeCl, - 6 H,O ans sBogbl ¢ pH = 4-10;

nonuruapokeuxnopug antoMuHus Al,(OH,)Cl.

Ona wnHTeHcudmkaumm npouecca koarynsumm B
BOAY AOMOSHUTENBHO BBOAAT GOSIOKYNSAHTLI (Hanbonee
pacnpocTpaHeH nonvakpunammg. ®nokynaHTbl cro-
COOCTBYIOT YKPYMHEHUIO OCafika 1 YCKOPST npouecc
CNVINaHns OCaXK4aembIX KOSOMAHbIX U B3BELUEHHbIX
yacTtuu,

Kyrnopoc)

BBegeHue peareHTOB-OKUCIJINTESIEHN.

O6paboTtka Bo[bI XJIOPOM U €ro rpon3BoAHbIMU

PeareHTbl-oKMCIMTENN, B NEPBYIO O4Yepedb XJop,
C LUenblo obe33apaxuBaHus, a Takxe ydaneHus
Xenesa, ucnonb3ytTcs B Poccun ¢ Hadana XX B.
JILA. KynbCKunin coobLuaeT: XnopupoBaHuE MoYTU BO
BCEX Clyyasix 0CBOOOXAaeT BOAY OT COAepKaLlerocs
B Heli xenesa. [Nocne 06paboTkun pasHbIX BOS 3TUM Me-
TOOOM COfEepXXaHue xenesa BO BCEX Cry4vasix CTaHo-
BUTCA MeHbLue 0,1 mr/n, npudem meton 3OdeEKTMBEH,
Korga gpyrve npuemsl He paboTatoT. [Mog gencrTenem
Xflopa MpPOMCXOAMT pas3pyLUeHne rymatoB U Opyrux
OPraHNYeCKNX COEOMHEHUN Xenesa U Mepexofn ux B
hOpMYy HEOpPraHN4YEeCKMX COSen TPEXBAIEHTHOrO Xe-
nesa, KOTopble Nerko rugponuaytotcsa. B pesynsrate
rMaponusa BeinagaeT 0cafoK U rmgpokcmaa xene-
3a, U1 NPOAYKTOB HEMOHOro rMapoNnN3a — OCHOBHbIX

YacTtb nepsas

Conen xernesa pasnMYHOro cocrasa. otn npoueccobl
MOXHO YCNOBHO onuncaTb cnefyrwnm ypaBHEHUEM:

4 Fe(HCO,), +2Cl,+4 H,0 =
=4 Fe(OH),l + 8 CO,T + 4 HCI. (4.75)

Kak BugHO 13 ypaBHeHus, Boaa nogkmcnsaetcs. Mo
cTexmomMeTpun (B COOTBETCTBUM C YpaBHEHUEM pe-
akumm) Ha okucneHve 1 Mr OBYXBaneHTHOro Xxenesa
pacxogyetcs 0,64 mr xnopa, npy 3TOM LUENo4YHOCTb
ymeHbLiaeTcs Ha 0,018 mmonb/n.

Xnop TakXe OKUCIAET ABYXBaleHTHbIN MapraHeuy,
paspyLuas opraHM4eckme BeLLecTBa U cepoBofopos.

[osa xfnopa B 3aBUCUMOCTU OT COAEpP>XaHUs Xe-
nesa MOXeT cocTtaBnatb 520 r Ha 1 M3 Bogpl Npwu
KOHTaKTe, Mo KparHen mepe, B TedeHne 30 MUH (He
TONbKO OS5 OKMUCIIEHUS Xene3da, HO 1 AN HaAEeXHOro
o6e33apaxmBaHuns).

CHwuIN 2.04.02-84* onpeQensoT pacyeTHy LO3Y
xnopa (B nepecyete Ha 100%, Mr/n) ansa uenern o6es-
XenesnBaHusa CneayoLmnM BblipaXXEHNEM:

O = 0,7-[Fe*], (4.76)
roe [Fe?] — KoHueHTpauus OBYXBaNIEHTHOIO XXe-
nesa, mr/n.

O6paboTKy BOAbI XSIOPOM OCYLLECTBIAT C MOMO-
b0 XJIOpaTopoB, B KOTOPbIX ra3oobpasHblin (Mcna-
PEHHbIN) X10p a6COPOMPYIOT BOOOW. XNIOPHYIO BOAY N3
xfiopaTopa nojarT K MecTy noTpebneHuns. XoTsa a1oT
MeTo 06paboTKM BoAbl U sBNsieTCH Hanboree pac-
NPOCTPaHeHHbIM, TEM HE MEHee OH obnagaeT Lenbim
psSOoOM HeOoCTaTKOB, B MEPBYIO O4Yepedb CBA3AHHbLIX
CO CJI0XKHOWM TPaHCMOPTUPOBKOMN U XpaHeHnem 605b-
LIMX 06EMOB XNOKOIO BbICOKOTOKCMYHOIO Xfiopa.

B KayecTBe ansTepHaTMBHOIO BapuaHTta B nocneg-
HWe rofdbl BCe LUMPE WUCMOMb3YyT 06paboTKy BOAbl
pactBopoM runoxnoputa Hatpua (NaClO), npuyem
3TOT METOL HaxoOuT MPUYMEHEHME Kak Ha 6O0sbLLMX
CTaHUMAX BOAONOArOTOBKM, TaK U HA HEGONbLUNX 06b-
eKTax, B TOM YMCIe U B YaCTHbIX gomax (cm. 1.5.9).

BopgHble pacTBOpbI rMNOXSI0pUTa HATPUS NonyyaroT
XUMUNYECKUM:

Cl,+ 2 NaOH = NaCIO + NaCl + H,0, (4.77)

NI ANeKTPOXMMn4eCKnMmM MeToom rno peakunm:

NaCl + H,0 = NaCIO + H,. (4.78)
OkucneHne OBYXBaIEHTHOrO Xenesa npoucxoamT
B COOTBETCTBUM CO CIieOyLLMM YPaBHEHNEM:

2 Fe(HCO,), + NaCIO + H,O =

=2 Fe(OH),l +4 CO,T + NaCl. (4.79)

BOOOMNMOANOTOBKA
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YacTtb nepsas

Mpwn pacyeTe O03bl rMNOXNOPUTa HATPUSA Ha 06e3-
XeneanBaHMe HY>XXHO 00653aTefibHO Y4UTbiBaTb €ro
pacxop Ha AeMaHraHaumto, yaaneHne cepoBOfopoaa
(ecnu mapraHev, 1 CepoBOLOPOA, NPUCYTCTBYIOT B 06-
pabaTbiBaeMON Bofe) U — Korga aT1o TpebyeTcs — 06e3-
3apaxuBaHue.

TpebyeMblin pacxop akTnBHoro xnopa (AX) Ha o6-
pa6oTky BoAbl (B nepecyeTe Ha 100%-HbI Xmop, r/4)
onpepnenseTcs crnenyoLmM BblpaXkeHEM:

AX=Q,. -{O +I[Fe*] -K_ ]+
+[Mn*]- K|, +[H,S] - K}, (4.80)

rae  Q, — 06beMHbIii pacxod BoAbl (Makcumalib-
HbI), M%4; [1 — [o3a akTMBHOrO xsopa A 06e33a-
paxusaHus Bofpl, Mr/n; [Fe*] — cogepxaHue osyxsa-
NEHTHOrO Xeses3a B UCXOAHOW BoAe, Mr/n; K. — pacxof
aKTVBHOrO xfiopa Ans okucneHus xenesa (0,64 mr
aKTVMBHOrO xfiopa Ha 1 Mr OBYXBaneHTHOro Xenesa);
[Mn?*] — copep>xaHve AByXBanieHTHOro MapraHua B UcC-
XofiHoM Bofe, Mr/n; K|, —pacxofi akTUBHOrO xsiopa ans
OKUCINeHWs AByXBaneHTHoro mapraHua (1,3 Mr aktme-
Horo xsiopa Ha 1 mr mapraHua); [H,S] — conepxaHvie
CepoBOAopoAa B UCXOAHOW Bofe, Mr/n; K, — pacxon
aKTVBHOIO X/nopa Afia paspyLleHns cepoBogopoda
(2,1 Mr akTMBHOrO Xnopa Ha 1 Mr cepoBOLOPOAaA).

Kak cnegyetr u3 ypaBHeHus (4.79), B npouecce
OKUCIIEHUS Xene3a TMMNoXSIOpUTOM HaTpusi He MNpo-
ncxoauT NOAKUCIIEHNS BOAbIl, & 3TO OYEHb BaXXHO Ans
npouecca cunstpauun. Kpome Toro, pactesop rmmnox-
noputa HaTpus (kak TOBapHbIN, Tak U 3NEKTPOXUMMU-
YECKUI) — LLIENTOYHON.

O6paboTka BoAbI NepMaHraHaTom Kasaus

MeTop, oKucneHus OBYXBaNIEHTHOrO Xenes3a WUC-
nonb3yeTcs NyTeM BBEAEHUS B CXOAHYIO BOAy nepen,
thunsTpamm pacteopa nepmaHraHarta kanus KMnO,.
[MocnemHUn MOXET Takxe BBOOUTLCH B COYETaHUU C
rMMNOXJIOPUTOM HATPUA C LieNblo 06paboTKM CITOXHbIX
BOJ W 3KOHOMWW MepmMaHraHarta Kanusg — 4ocTaTo4yHO
[OPOroCTOALLEro OKUCIUTENS.

Mpn obpaboTke BOAblI NepMaHraHaToM Kanusa pe-
aKLUMsa OKMCNEHUS Xenesa C NOCNEAYLMM rMaponn-
30M MPOTEKaeT Mo ypaBHEHWIO:

4 Fe(HCO,), + MnO, + 2 H,0 =
=4 Fe(OH),| + MnO,l +8CO,T. (4.81)

Mo ypaBHeHuto (4.81) Ha okucnenHue 1 mr Fe*
Tpatutca 0,71 wmr (npaktudecku 1 Mr) nepmadra-
HaTa Kanus, a Weno4yHOCTb BOAbl YMEHbLUAETCA Ha
0,036 mmonb/n. CHwuI 2.04.02-84* onpefnenstoT pac-
YeTHYI0 J03y NepmaHraHarta kanus (B nepecdeTte Ha
100%, Mr/n) ona OKUCIEHNs xenesa 1 MapraHua npu
MOMOLLIM CNIEAYIOLLIErO BbIpaXXeHUs:

Do = [Fe]+2 - [Mn2],

KMnO, ™

(4.82)

roe [Fe?*] — KOHUeHTpaumsa OBYXBasIEHTHOrO Xe-
nesa B ucxogHowm Boge, mr/n; [Mn#] — KOHUeHTpauus
OBYXBaNIEHTHOrO MapraHua B MCXO4HOM BoAe, Mr/n.

Ins npurotoBneHnsa pabo4mx pacTBOPOB Crnegy-
€T PYKOBOACTBOBATLCA AaHHbIMW MO PacTBOPUMOCTU
nepmaHraHaTa Kanus B Boge:

npu Temnepatype 20°C - 6,34 r KMnO, Ha 100 r

BOAbI;

npu Temnepatype 60°C — 22,2 r KMnO, Ha 100 r

BOAbI.

Mpn coBMecTHOM BBeOeHUW B obpabdaTbiBaeMyHo
BOAy MepMaHraHata Kanumsi 1 runoxnoputa Hatpus
[03bl 3TUX peareHToB (B nepecyete Ha 100%, mr/n)
MOXXHO ONPefenuUTb U3 YpaBHEHUI:

0 = 0,2 - [Fe*] + 2 - [Mn#];

KMnO, —

= 0,7 - [Fe*'].

(4.83)
'uNaOCI (4.84)

CpaBHeHune ypaBHeHUn (4.83) n (4.84) nokasbiBa-
€T: COBMECTHbIN BBO[L peareHTOB MO3BOSIAET 9KOHO-
MuUTb 00 80% nepmaHraHata kanus. BeegeHue aToro
peareHTa nepeg nogayen B BOQy rmnoxioputa HaTpums
paspyLlaeT OpraHn4eckne BeLecTsa, BCTynarLume B
peakuuo ¢ xnopom. B peaynbtate o6pasytoTcsa npo-
OYKTbl C PE3KMM 3arnaxom, Hanpumep, dpeHonbl. Ecnn
BBOJ, peareHTOB OCYLLEeCTBUTb B Opyron nocneposa-
TENbHOCTU, TO NepMaHraHat Kanua 6ygeTt paspyLiatb
06pa30BaHHbIE XNTOPNPOJYKTHI.

O6paboTka Bofbl O30HOM

OfmvH 13 nepcnekTUBHbLIX METOL0B OKUCIEHMUS Xe-
nesa — o3oHuposaHue. O30H (O,) — oanH K3 cambIx
CUnbHbIX okucnuTenen. OgHoBpemMeHHO ¢ o6e33apa-
XWBaAHMEM MAYT MPOLECCbl OKUCNEHUA OBYXBaNEHT-
HbIX Xenesa U MapraHua, obecLBe4YmBaHne Boabl, a
Takxe ee gesofopaums 1 yny4lleHne opraHonenTtu-
Yyecknx ceoncTs. (MogpobHee —B 4. 1, n. 4.13.)

CTexnomeTpmyecKn MOXHO onpenennTb 4o3y 030-
Ha Ha OKWUCIIEHNE ABYXBASIEHTHOMO Xesnes3a no cnegy-
IOLLIEMY BbIPaXKEHMIO:

,D,Oa =0,14 - [Fe?*], mr/n. (4.85)

roe [Fe?] — KoHUeHTpaumsa OAByXBafieHTHOrO Xere-

3a B UCXOOHOW Boae, Mr/i.

®unbTPOBaHUE C NMPUMEHEeHUeM KaTanuTnyec-
KunX 3arpy3ok

®dunbTpoBaHWe € NPUMEHEHVEM KaTaSIMTUHECKUX
3arpy3ok — Haubornee pacrnpoCTpaHeHHbIi MeTofq,
yoaneHus xenesa v mMapraHua, NpUMeHsieMbIii B Bbl-
COKOMPOU3BOAUTENbHBIX KOMMaKTHBLIX cUCcTemMax. ATo
06YyCNOB/IEHO Kak KOMMEpYeCcKMMM acrekTamu, Tak

BOOONMOAINOTOBKA
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N BbICOKOW TEXHOMOMMYHOCTbIO npoueccoB. Katanu-
TUYECKME HamMONMHUTENU — MpUPoOHbIe MaTepuansl,
cofep>xalume QUOKCUA MapraHua nnm 3arpy3ku, B Ko-
TOpble AMOKCUL MapraHua BBe[EeH Npu COOTBETCTBY-
toLer o6paboTke:

OPO6SeHbIN MUPOSTIO3UT, «4YEepPHbIA MEeCOoK», Cylb-

doyronb n MXK® (oTeveCTBEHHbIE 3arpy3Ku);

Manganese Green Sand (MGS), Birm, MTM (3apy-

6€eXHble HanoNHUTENN);

3TN PUABLTPYIOLLME «3acCbINKn» OTAMYAKTCA Apyr
OT Apyra Kak CBOMMW (PU3NYECKUMMU XapakTepucTu-
KamMu, Tak U cofiep>XXaHuem guokcuaa Mapradua v rno-
3TOMY 3OhEKTMBHO paboTaloT B padHbIX AvanasoHax
3HaAYeHMIN xapakTepuayowmx sody napametpos. Of-
HaKo MpUHLUMN Ux paboTbl ogMHaKoB. [lononHuTenb-
HO —CM. 4.2, . 2.

MexaHn3am gencTemns ocHoBaH Ha CrIOCOOHOCTU CO-
edVHEeHWI MapraHua CpaBHUTENbHO JIErKO U3MEHATb
BalieHTHOe CcoCTosAHMe. [IByXBaneHTHOe Xeneso B Uc-
XO[HOW BOAE OKWUCIAETCA BbICLUMMW OKCMAaMW Map-
raHua. lNMocnegHwe BOCCTaHaBNMBAKTCA OO HUSLINX
CTYNeHen OKUCNEeHUs, a fAanee BHOBb OKUCTAOTCA OO
BbICLLIMX OKCUOOB PACTBOPEHHBIM KUCIOPOOOM U nep-
MaHraHaToM Kanus:

4 Fe(HCO,), + 3MnO, + 2 H,O =

=4 Fe(OH),l + Mn,0, +MnO + 8 CO2T; (4.86)
3MnO + 2KMnO, + H,0= 5MnO, +2 KOH; (4.87)
3 Mn,0, + 2 KMnO, + H,0 = 8 MnO, + 2 KOH. (4.88)

BrocnencTeum 60MbLUas 4acTb OKUCIIEHHOTO 1 3a-
OEepXaHHOro Ha unbTpyloLeM martepuane xenesa
BbIMbIBAETCSA B ApeHax npu ob6paTHOM NpombiBke. Ta-
KM 06pa3oM, CroM rpaHynMpoBaHHOrO kaTanmaaTopa
CNMY>XUT OOHOBPEMEHHO 1 onNTPYoLLIEer cpenon. Ons
YIyHLLEHWS MpoL,ecca OKUCIIEHVS B BOGY MOryT fob6as-
NATLCA [OMONHUTENbHbIE XUMUYECKNE OKUCTTUTENN.

Mpwv npoBeaeHun npoliecca cregyeT UMeTh B BUAY,
4TO AN aPPEKTUBHOIO OKUCNEHNS COEONHEHUIA Xe-
nesa (U mapraHua) He0O6xX0AMMO KakK Hanudme kara-
nu3artopa, KOTOpbIN TONIbKO YCKOPSIET Mpouecc, Tak
N peareHTa-okucnutensa. B ponvn nocnegHero Moxet
BbICTyNaTb PaCTBOPEHHbLIA KUCNOPO4, BbICLUME CO-
eOUHeHMs Mapradua, xsop, runoxnoput. C aTon Tou-
KW 3peHuns pasfefieHne MeTofoB 06e3Xene3vBaHus
(Ha peareHTHble 1 6e3peareHTHblE) HOCUT YCIOBHbIN
xapakTtep. B nio6om criyyae B xofe peakumm pacxomy-
eTCs OKUCNUTENb HE3ABUCMMO OT TOro, BBOOUTCH OH
N3BHE WUIM BXOOMUT B COCTaB (PUNBTPYIOLLIEN 3arpy3Ku.
B nocnepHem cnyyae crnegyet onpegenutb pecypc
3arpyskn, MCXOOA M3 cocTaBa BOObl M ee pacxopa,
a TaKkxe ob6ecneynTb CBOEBPEMEHHYIO pereHepaumio
U 3amMeHy pUneTpyroLLEero Matepmana.

YacTtb nepsas

Bce cuctembl Ha OCHOBE KaTanuTUYECKOro OKUC-
NEHUsI C NMOMOLLbIO AMoKCuaa MapraHua umerT psag
OrpaHNYeHnn:

He3PEKTUBHbI B OTHOLLUEHUN OpraHU4eckoro

Xernesa; 6onee TOro, Npu Hanu4yuM B BoAE Ji0-

601 M3 HOpPM OpraHNYeckoro xenesa, Ha mno-

BEPXHOCTU rpaHyn uneTpylowero matepuana

CO BpeMeHeM obpasyeTcs opraHuyeckas nneHx-

Ka, nsonupyoLliasa katannsartop (AMokcug map-

raHuya) ot BoAbl;

He MOryT CnpaBUTLCA CO ClyYasmu, Korga copep-

XaHue >xenesa B Boge npesbiwaet 10-15 mr/n,

YTO COBCEM He pepkocTb. [pucytcTBue B BoAe

MapraHua elle 6onee yxyawaeT a¢heKTUBHOCTb

06e3xenesnBaHus.

Katanutmyeckme HanonHuTenn («4epHbin ne-
COK» W CyNnb(Ooyrosnb) NO3BONAT BECTU Mpouecc
unbTpoBaHUA CO CKOpOCTbio 10 M/4 npw BbiCOTE
cnos HanonHutens 1 M. «YepHbI NeCOK» nony4arT
nyTem o6paboTKMU KBapLEBOro necka ¢ pasMepom
yactuy 0,5-1,2 MM 1%-HbIM pacTBOPOM MepmMaHra-
HaTa Kanus ¢ ero nogwena4msaHvem go pH = 8,5-9
pacTBOpPOM aMMmaKa.

Ona obpabotkn cynbdoyrng mncnonsb3yroT 10%-
HbIn pacTBop xnopuaa mapraHua (MnCl). Oanee
yepes Hero pmneTpytoT 1%-HbI pacTBOp NepMaHra-
Hata kanua. MapraHew BbITECHAETCA U3 CTPYKTYpb!
HaMNoMHUTENSA U OCaXOaeTCcs Ha NOBEPXHOCTU Yrisa B
BUAeE NieHKMN.

O6e3sxenesnBaHne Bogbl KATUOHUPOBaAHUEM

Mpu couneTpoBaHMM BOObI Yepes CION MOHUTA XKe-
Nnes3o — corflacHo NMOTPONHOMY psagy — 6yneT 3agep-
XMBATLCS 1 NOMOLLATLCA MOHUTOM paHbLUe W fyylle
Kanbumsa n marHms. I o6MeHHas eMKoCTb MOHUTa no
KanbuMio M MarHumio 6yfaeT ObICTPO YMEHbLLATHCS.
MoaToMy ypaneHue u3 BoObl Xenesa MeTo4oM UOH-
HOro obmeHa (KaTMoHMpoBaHWe) OOMyCcKaeTcs, Kor-
Ja O[HOBPEMEHHO C ob6e3xene3nBaHnem TpebyeTcs
ymsirdyeHne Bofgbl. OgHako B 3TOM Crlydae BO3MOXHO
TONbKO U3BJeYb Xefe3o B paCTBOPEHHOM ABYXBasieH-
THOM dhopme [Npu Hanmyum B BOAE Kucnopoga WOH
Fe?* okncnsetcs, obpas3yoLnincs rmopokeng, xene-
3a Fe(OH), nnoxo pacteopvM B BOAe W, OCaXAaschb
Ha 3epHax MOHWUTA, «3aKpbiBaeT» ero nopsl. Pecypc
paboTbl MOHOOOMEHHOrO Martepuana OyaeT 3Hauu-
TENMbHO CHWXeH. [1o3ToMy Mpou3BOOUTENM MOHUTOB
orpaHn4MBaloT codepxaHue xeneaa (Fe) B ucxogHom
Boge 3HadeHuamm 0,05-0,3 mr/n. CnepoBaTenbHO,
NPUMEHEHNE 3TOr0 METOAA [O/MKHO ObiTb SKOHOMMU-
Yeckn 060CHOBAHO.

CoBpeMeHHbIe 3hheKTMBHbIE CNOCOOLI yaaneHns
OpPraHN4yecKoro xenesa — copbums Ha cneumanbHbIX
CnaboO0CHOBHbIX aHMOHUTax (OpraHoMnornoTUTENsX) U
yneTpadunsTpaums.

BOOONMOANOTOBKA
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YacTtb nepsas

4.12. [lemaHraHauma Boabl

MapraHeL, npucyTCTBYeT B 3EMHOWN KOpe B 60Jb-
LLIOM Konn4ectse M O6bI4HO BCTPeYaeTcs BMeCTe C
xenesom. CogepxaHve pacTBOPEHHOro mMapraHua B
NoA3eMHbIX 1 NMOBEPXHOCTHbIX Bofax, 6€fHbIX KUCIO-
poAoM, LOCTUraeT HECKONbKMX Mr/n. Poccuiickue ca-
HUTapHbIE HOPMbI OrpaHMYMBAIOT YPOBEHL NpefesbHO
[OMNYyCTUMOIro COAepXaHusi MapraHua B BoAe X03snc-
TBEHHO-MUTLEBOIro Ha3HadyeHus 3HadveHuem 0,1 mr/n.
B HekoTopbIx cTpaHax EBponbl TpeboBaHuUs XecT4e:
He 6onee 0,05 mr/n. Ecnn cogepxaHwe mapraHua
6osblLUe 3TUX 3HAYEHUN, YXYALIAlTCA OpraHonenTu-
yeckume cBoKicTBa BofAbl. [pn 3HadeHusX mapraHua
6onblie 0,1 Mr/n NOABAAOTCA MATHA Ha CaHUTapPHO-
TEXHUYECKNX W3OENUsX, a Takxe HexenaTenbHbIN
NPMBKYC BOAbl. Ha BHYTPEHHUX CTeHKax Tpyobonpo-
BOJOB 06pasyeTcs 0cafokK, KOTOpbI OTCnanBaeTcs B
BUE YEPHOWN MNIIEHKMW.

4.12.1. Xumu3m npouecca gemaraHauum

B noasemMHbIx BOgax MapraHeL, HaxoguTcs B Buae
XOPOLLO pacTBOPUMbIX COMen B ABYXBASIEHTHOM CO-
ctosHun (Mn2+). Ons ypaneHus mapradua w3 sogbl
ero Heob6xooMmo NepeBecT B HepacTBOPUMOE CO-
CTOSIHWE OKWUCIIEHWEM B TPEX- U YeTblPEXBANIEHTHYIO
dopmy (Mn®* 1 Mn*). OkucneHHble hOpMbl MapraH-
ua rmoponuayloTcs ¢ 06pasoBaHMeM MpakTUHecKu
HepacTBopuUMbIX rugpokcngos Mn(OH), n Mn(OH),.
MocnegHun Npy oCaXXAeHUN Ha 3EPHUCTON 3arpyake
dmnsTpa NpPosBMAET KaTanMTUyeckue CBOWCTBA, TO
€CTb YCKOpSiIeT MpOLEeCC OKUCIEHUS OBYXBASIEHTHOIO
MapraHLua pacTBOPEHHbIM KMCIIOPOOOM.

Ons ahHeKTUBHOrO OKMCIEHUSA MapraHua Kucno-
poaooM Heo6XxoauMo, YTobbl 3Ha4eHne pH o4naemorn
BOAb! 6b110 Ha ypoBHe 9,5-10,0. NepmaHraHat kanus,
X70p WM ero MpPou3BOAHbIE (FMMOXMOPUT HATPUS),
O30H MO3BONAT BECTU Mpouecca gemMaraHaumu npu
MeHbLUMX 3Ha4YeHusax pH, paBHbix 8,0-8,5. Onsa okuc-
neHua 1 Mr pacTBopeHHoro mapraHua Hy»Ho 0,291 mr
Kucnopoga.

4.12.2. Metoabl AeMaHraHauyuu

ny6okas aspaymsi ¢ nocrsegyrowum hunbTpo-
BaHuUem

Ha nepBom 3Tane o4MCTKU M3 BOfOp! NOL, BaKyyMOM
N3BIEKarT CBOOOAHYIO YINEKUCIIOTY, YTO CNOCO6CTBYET
NOBbILLIEHNIO 3Ha4veHus pH oo 8,0-8,5. [Inga aton uenu
NCMOMb3YIOT BaKyyMHO-3)KEKLMOHHbIN annapart, npu
3TOM B €r0 KEKLMOHHOM HYaCTU NPOUCXOAAT Ancnepri-
pOBaHWe BOAbI M €€ HAChILLEHNE KMCITOPOOOM BO3ayXxa.
[anee Bopa HanpaenseTcs Ha hunsTpaumio Yepes 3ep-
HUCTYO 3arpy3Ky, Hanpumep, KBapLEeBbI NECOK.

OTOT MeTo O4YUCTKM NMPUMMEHMM MNpu nepmMaH-
raHaTHOW OKUCNAEeMOCTU WUCXOAHOM BOAbl He 60-

nee 9,5 mrO/n. B Boge o6s13aTeNlbHO NpPUCYTCTBUE
OBYXBaSlIEHTHOrO >Xefesa, npu OKUCIIEHUU KOTO-
poro obpasyeTcs rmgpokcmg xenesa, agcopoéupy-
pWwmn Mn?* n KaTtanMTUYECKN €ro OKUCNSAOLLUNA.
CooTHoweHne kKoHueHTpauun [Fe?] / [Mn?*] He
JOMKHO 6bITb MeHee 7/1. Ecnn B ucxogHon Boae
Takoe COOTHOLLUEHWEe He BbIMOJIHAETCA, TO B BOAY
OOMOJNTHUTENBHO AO03MPYIOT cynbdart xenesa (xe-
Ne3HbI Kynopoc).

HemaHraHayns nepmaHraHaTom Kanaus

MeToq NpMMeHUM Kak OJisi MOBEPXHOCTHBIX, TaK U
Ansi noasemHbix Bog. Mpu BBEOeHUN B Body nepmaH-
raHaTa Kanus pacTBOPEHHbI MapraHeL, OKUCNSeTcs C
06pa3oBaHMEM ManopacTBOPMMOro OKCMAa MapraH-
Lia corfiacHo creayoLLlemMy ypaBHEHMIO:

3 Mn# + 2 KMnO, + 2 H,0 = 5 MnO, | + 4 H*. (4.89)

Ocapnok npeacraenset co6oto cmecb MnO,, - 2 H,0
“ Mn(OH),.

OcaxpaeHHbIN oKeya, MapraHua B BUAE XIT0MbeB UMe-
€T BbICOKYIO PasBUTYIO YOESbHYIO MOBEPXHOCTb — MpK-
mMepHo 300 M2 Ha 1 r ocagka, YTO onpepensieT ero Bbl-
COKMe copbLMOHHbIE cBoricTBa. Ocafok — XOpoLuuni
kaTanuaartop, NO3BOMALLNA BECTU AeMaHraumio npu
pH = 8,5.

B cootBeTcTBUMM C ypaBHeHMeM (4.89) onsa yoane-
Hus 1 mr Mn?* TpebyeTtca 1,92 Mr nepmaHraHata Ka-
nua. Kak y>xe 0TMeqanoch, nepMaHraHar kanus obec-
neyvMBaeT yganeHue 13 BOAbl HE TONbKO MapraHua, HO
N Xenesa B pasnunyHbiXx opmax. Takxe ygansoTcs
3anaxu 1 3a c4eT COPOLIMOHHbBIX CBONCTB Yry4LLaoTCH
BKYCOBblE Ka4ecTsa BOfbl.

MpakTnyeckue paHHbIe NO YyAANEHU0 MapraH-
Lua Cc NOMOLLbIO MepmaHraHata Kanusi nokasblBaoT,
YTO [O03a ero OofKHa COCTaBnATb 2 MIr Ha KaXibli
Mr mMapradya, npu 3Tom okucngetcs Ao 97%. Mn2+.
lMocne nepmaHraHata kKanus BBOOAT KoarynsHT gs
yoaneHus NpoayKTOB OKUCIIEHUS U B3BELLUEHHbIX Be-
LLeCTB 1 Janee pUbTPYIOT Ha NnecHaHon 3arpyske.

Mpwn ouncTKe OT MapraHua NnoA3eMHbIX Bo4 napan-
nenbHO C NepMaHraHaToM Kanusi BBOOAT akTUBMPO-
BaHHYI0 KPEMHUEBYIO KMCNOTY U3 pacyeTta 3—4 mr/n
NN ONoKynAHTbl. ITO NO3BOMAET YKPYMNHUTD XJ10MbA
okcupa MapraHdua.

Katanutnyeckoe okucnieHne mapraHya

Kak n B npoueccax 04MCTKM OT Xeneaa, Tak U npu
AeMaHraHaumm npenBapuTeNibHOE OCaXOEeHUe OK-
CVMIOOB MapraHua Ha NMoBEepXHOCTU 3epeH (PUNbTPYHO-
Len 3arpy3ku OKasbiBaeT KaTaIMTUYECKOE BIUSHME
Ha MpOLEeCcC OKWUCINEHUs OBYXBaNEHTHOro mapraHua
pacTBOPEHHbIM KucnoponoM. B npouecce dumnbtpo-
BaHWsi NpeaBapuUTENbHO aspUPOBaHHOW N Npu Heob-
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XOAMMOCTHW NOALLENIOYEeHHON BoAbl HAa 3epHax necya-
HOW 3arpy3ku obpasyeTcsi Crion ocagka rmgpokcmaa
mapraHua Mn(OH),. VoHbl pactBopeHHoro Mn* ap-
COpOMPYIOTCA NOBEPXHOCTbIO MMAPOKCMAa MapraHua
N rmagponusytoTcs, obpasys OKcuh TpPexBasieHTHOro
mapradua Mn,O,.

MocnegHUn OKMCNAETCA PacTBOPEHHbIM KUCIIOPO-
Aom BHOBb A0 Mn(OH),, KoTopbIi onaTk y4acTeyeT B
npoLecce KaTanuTUYeckoro okmcneHus. Kak BCakum
Knaccuyeckui katanusartop, Mn(OH), no4tu He pac-
xopyeTcs. YpaBHeHNs peakumnin 3TX npoLLeccoB MOX-
HO NPeACcTaBuTb CreayoLmmM o6pas3om:

Mn(OH), + Mn(OH), = Mn,O, + 3 H,0;
2Mn,0, +2 0, +8H,0= Mn(OH),!.

(4.90)
(4.91)

lMpakTnyeckas peanuzauua Takux MpoLeccoB
BO3MOXHa Mpu UCMONb30BaHNN KaTanUTUY4ECKUX Ha-
NOSIHUTENEN, ONUCaHHbLIX B 4. 2, M. 2, rae NpuBeneHbl
TpeboBaHUA K UICXOQHOW BoAEe U paboyume napameTpbl
npoueccoB. MOXXHO OTMETUTb, YTO 3Ha4eHne pH o4n-
LLLaeMOoW BOAbl MOXET ObITb MEHbLLE, YeM B Tpaamum-
OHHbIX Npoueccax geMaHraHaummn.

dunbTpoBaHne 4Yepes MoAUPULNPOBAHHYIO
3arpysKky

[ns noebiweHns pecypca paboTbl PUNBTPYIOLLER
3arpy3ku 3a cyeT 3akpensieHunsi NieHKn Karannsaro-
pa n3 rmapokKcuaoB Xenesa u okcuaga MapraHua Ha
MOBEPXHOCTN 3epeH, a TakxXe Af1s YMeHbLLeHNs pac-
Xofa nepMaHraHata Kanuvs, npegnaraetcs cnepyto-
LM meToa.

Mepen HayanoMm unsTpoBaHUS Yepes3 OUNLTPYHo-
LLIytO 3arpy3Ky nocnegoBartesisHO NPOMyCKakT CHU3Y
BBEPX pacTBop xenesaHoro kynopoca (FeSO,) n nep-
MaHraHart Kanus, a 3aTem 3arpys3ky obpabatbiBaloT
TpuHatpuindocdarom (Na,PO,) unu cynbgutom Ha-
Tpusa (Na,SO,).

CKopoCTb (hunbTpoBaHWA MCXOQHOW BOAbI, noga-
BaeMoW cBepxy BHM3, cocTtaBnsaeT 8—10 m/4. Katanu-
TUYECKYIO MNIEHKY MOXHO CO3[aTb TaK Xe, Nponyckas
Yepes 3arpy3ky dunstpa 0,5%-HbIn pacTeop xnopuaa
Mapradua v nepmMaHraHara Kanus.

BBepgeHue peareHToB-oKucanTenen

CKopocCTb npouecca OKUCEHUSA OBYXBaNEHTHOro
MapraHua peareHTaMmn-oKUCIUTENAMIN N3 paga: Xmiop,
avokena xnopa (ClO,), rmnoxnopuT HaTpus, 030H — 3a-
BUCUT OT BENNYMHBLI pH MCXOQHOM BOAbI.

Mpy BBEOEHWUM Xflopa UM rUNoXnopuTa HaTpus
3PPEKT OKUCNEHNsT AOCTUraEeTCs B JOCTATOYHO MOJ-
HOM Mepe rnpu 3HadeHusx pH He meHee 8,0-8,5 u
BpeMeHWN KOHTaKTa okucnutens n sogsbl 60—90 MuH.
B 605bLIMHCTBE Cry4aeB (ecnv OKUCIIUTENb — TONbKO
kucnopop un pH <7,0) obpabatbiBaemas Boga gosmkHa

YacTtb nepsas

ObITb NoALlenoyeHa. Tpebyemas f4o3a peareHta ong
okucrnennss Mn2* go Mn* no ctexmomeTpumn CocTas-
nseT 1,3 Mr Ha KaXXabli MUANIUEPaMM PacTBOPEHHOIO
OBYXBaNEeHTHOro mapraHua. ®aktmnyeckme [osbl ro-
pasno BbiLLe.

O6paboTka BOAbI 030HOM MJIN OUOKCUMAOM Xfopa
3Ha4UnTENBbHO 3ddhekTMBHee. [lpouecc OKUCNeHus
MapraHua 3aeepwiaetca B TedeHne 10-15 MuH npun
3HadeHun pH Bogbl 6,5-7,0. [Jo3a o30Ha no cTe-
XuomeTpun coctaenget 1,45 Mr, a guokcmga xnopa
1,35 mr Ha 1 Mr gByxBaneHTHOro mapraHua. OgHa-
KO NMpY 030HMPOBAHMM BOAbI O30H NOABEPXKEH KaTa-
NNTUYECKOMY PasfioXXEHUIO OKCUMAAMU MapraHua, a
NnoTOMy [03a [JOJKHA ObiTb YBENMYEeHa.

YkasaHHble KonuyectBa okucnutenen KMnO,,
ClO,, O, — TeopeTn4eckue. MpakTnieckn Lo3bl OKMUC-
nvTenemn 3aBUCAT OT 3Ha4eHns pH, BpeMeHn KoHTakTa
OKUCINIUTENEN C BOLOMW, OT 0OpPa3YHLLUXCH OTOXe-
HWU, coaepXXaHnsi OPraHN4eCKNX BELLLECTB, KOHCTPYK-
UMM annapaToB M MOFyT COCTaBUTb YBENMYEHME
MO CPaBHEHUID C TEOPETUHECKMMU KONMYECTBaAMM:
ana KMnO, — B 1-6 pags, ana CIO, - B 1,5-10 pas,
ans O, — 1,5-5 pas.

YnaneHue mapraHua MeTo4omM MOHHOIro o6MeHa

Yoanenune maprarua () meTogom MOHHOro obme-
Ha Tak e, kak v xxene3sa (Il), nponcxoauT Npu HATPUIA-
1 BOOopoA-KaTuoHnposaHun. Metog LenecoobpaseH
npy HeOoBXOOUMOCTM OOHOBPEMEHHOIO NyH6OKOro
YMSAr4eHNs BOAbI M NPOBefeHns 06e3Xene3mBaHns u
AeMaHraHaumm.

4.13. O3oHuMpoBaHue BOAbl

O30HMpoBaHMe BOAbl BCE 4alle HaxoouT npume-
HeHne npu o6eszapa)KkMBaHUM NUTbLEBOW BOAbI, BOAbI
nnaBaTenbHbIX 6aCCENHOB, CTOYHbIX BOA W T.A4., MO3-
BOSIAAS OQHOBPEMEHHO OOCTUTHYTb O6ecCLiBEYMBaHNS,
OKUCIIEHUS Xenes3a U MapraHua, ycTpaHeHus NpUBKY-
ca 1 3anaxa BofAbl 1 06e33apaxmnBaHus 3a CHeT BECb-
Ma BbICOKOW OKMUCHSAOLLEN CNOCOOHOCTN O30HA.

BnepBble npoueccbl 030HMPOBAHMA LN OHYUCTKM
NUTLEBOWN BOAbI BbIIN peanu3oBaHbl BO GpaHumu, rae
yxe B 1916 r. gercTBoBasno 26 030HATOPHbLIX YCTaHO-
BOK. Bcero B EBpone — 49.

O3so0H (O,) — ras rony6osartoro unm 6negHo-puno-
NEeTOBOro LBeTa, KOTOPbI CaMonponU3BOSIbHO AUCCO-
uMmMpyeT Ha BO3dyXe U B BOOHOM pacTBope, npespa-
wasck B kucnopogd. CKopocTb pacnaga 030Ha pesko
YBENUYMBAETCH B LLIENOYHONM Cpefe U C pOCTOM TeMm-
nepatypbl. O6nagaeT 60MbLUON OKUCIIUTENBHOM CMO-
COGHOCTbIO, pas3pyllaeT MHOMMe opraHuyeckue Be-
LecTBa, NPUCYTCTBYIOLLME B MPUPOLHbBIX U CTOYHbIX
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YacTtb nepsas

BOJax; MJIOX0 pacTBOPSETCS B BOAE U BbICTPO CaMo-
paspyLiaeTcs; 6yay4n MOLLHbIM OKUCTIUTESNIEM, MOXET
npy LANTENbHOM BO3LENCTBUN YCUUTL KOPPO3UIO
Tpyb6onpoBOJOB.

[o3a 030Ha 3aBUCUT OT HA3HAYEHUsT O30HUPOBaHHOMN
BOAbl. ECnm 030H BBOZAT TONbKO AJ15 06e33apakmMBaHums
B oMnbTPOBaHHyto Body (Mocne ee NpeaBapuUTesisHOro
KoarynmpoBaHus 1 OCBETSIEHNMSA), TO JO3Y 030HA NPUHU-
matoT 1-3 mr/n, gnsa nogsemHon Boabl — 0,75—-1 mr/n,
npv BBEAEHUN 030HA AN 06ecLBeYMBaHmsa N 06e33a-
paXkvBaHWs 3arps3HEHHOM BOAbI 403a 030HA MOXET
goxoantb Jo 5 mr/n. MNpogomKNTENBHOCTL KOHTaKTa
o6e33apaxmeaemoin Bogbl C 030HOM — 8—12 MUH.

PasnoxeHne 030Ha B BoAe Npu pasHbIX 3HA4YEHUsIX
pH 1 TemnepaTypbl NokaszaHo Ha puc. 1.16 1 1.17.

[BYX 9NeKTPOAOB: B BUAE ABYX napassiesibHbIX niac-
TUH UK B BUAE ABYX KOHLIEHTPUYECKUX TPYOOK, pacrno-
NOXEHHBIX Ha HEBOMBLLOM PacCTOsiHAM ApYr OT Apyra.
[Mpon3BOAUTENBLHOCTL annapaToB U yAerbHbIA pacxon,
3MEKTPO3HEPIUN 3aBUCAT OT BriarocofepXxaHus noga-
BaeMoro B 030HaTOp BO3[yxa, Temneparypbl, cogep-
XaHusa Kucnopona, KOHCTPYKLUMM o3oHaTopa.

Moatomy BO3OYX nepen rnodaden B reHepartop
030Ha MponyckKaeTcs 4Yepe3 PUILTP U OcyLUMBaeT-
cs cunukarenem unu okcupgom anomunns (ALO,). B
reHepaTtope nof OerCTBMEM TUXOro 3MeKTPUYECKOro
paspsiga nosnydaeTcs 030H, HO HE B YMCTOM BuUAe, a
B cMecu C BO3gyxoMm. KoHueHTpauus o30Ha B 9TOM
O30HO-BO3[YLLUHON CMecu KonebneTtcsa B npepenax
3Ha4eHun ot 2 go 12 r/m%. 3HadyeHue KoHUeHTpauum
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Puc. 1.17. Pa3noxeHne 030Ha B BOJE NpPU pasHbIX
3HaveHusx pH

MpadrKm nokasbIiBatoT, YHTO BPEMS KOHTaKTa 030Ha
C BOOOW CHWMXAaeTcs C YMeHblUeHneM 3HayeHus pH.
YBENUYNTbL paCTBOPUMOCTb 030HA MOXHO 32 CHET Mo-
BbILLEHNS OaBNeHus.

[ocToMHCTBO 3TOro Metoga o6paboTkM BOAbl: B
BOAY OObIYHO HE BHOCATCHA MOCTOPOHHUE XUMUYECKME
peareHTbl, a NPOAYKT BOCCTAHOBMIEHNS O30HA — KUC-
nopoga.

4.13.1. MpuHUMN nony4yeHus 030HA
Hanbonee 3KOHOMWYHBLIN MPOMBILLMEHHbIA METOL,
MoslyYeHns 0O30Ha — MPOoMycKaHWe  BO3gyxa  Wn
Kucnopoga 4epe3  reHeparop 030Ha (030HaTop),
roe npOVCXOOUT  SNEKTPUYECKUIA  BbICOKOBOJSILTHBIN
paspsg (5000-25000 B). 'eHepaTop 030Ha COCTOUT U3

3aBMCUT OT KOHCTPYKLMM O30HaTopa. Tak Kak anek-
TPUYECKUIA paspsii COMPOBOXAAETCH BblOENEHUEM
TennoThbl, B annapatax npegycMaTpmBaeTcs BOAAHOE
oxnaxgeHue anekTponoB. MNMoCKonbKy 030H — BeCbMa
TokemyHbiv ra3 (MOK B Bo3gyxe 30HbI — 0,0001 r/m3),
CXeMbl MPOLECCOB O030HMPOBaHWUS BOAbI Mpegycmar-
pUBaLOT ero NnosIHoe MUCMoNb30BaHNE 1 pPeKynepaLmio.
Kpome Toro, B coctaB 030HaTOPHOIO 060PYA0BaHMS,
KaK npaBunio, BXOAMT crneumanbHbii gerasatop (ge-
CTPYKTOP) 0O30Ha.

4.13.2. 06e33apaxusaioiiee geicrTene
030HA

|_|pl/| NMoBbILLIEHHOM 6aKTepI/IaJ'IbHOM 3arpsa3HeHunmn Bo-
OOUNCTOYHMKa Ui Npu Hann4mm B HeM NaTtoreHHbIX MUK-
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pOOPraHM3moB, 3HTEPOBMPYCOB U LMCT NAMOSIUR, YC-
TOMYMBBIX K OEACTBUIO TPAAULIMOHHOIO XNOPUPOBaHUS,
030H 0CO6EHHO ahheKTMBEH. MexaHn3m OencTBms 030-
Ha Ha 6aKTepuu MNOMHOCTbLIO NMOKA eLLEe He BbISICHEH, Of-
HaKo 3TO He MeLLIAeT ero LLUMPOKOMY MCMOMNb30BaHMIO.

O30H ropasgo 6onee CUMbHbLIA OKUCIUTENb, YEM
Xnop (Mpu NpUMeEHsAEMbIX [o3ax TOro U Opyroro pe-
areHTa).

Mo 6bICTPOAENCTBMIO 030H 3hdEKTUBHEE XIlopa:
obe33apaxuvBaHune nponcxogut 6bicTpee B 15-20 pas.
Ha crnopoBble popmbl 6aKTEpPUin 030H OENCTBYET pas-
pywatorie B 300-600 pa3 cunbHee xnopa. JT0 noa-
TBEPXXOAETCA CPABHEHMEM WUX OKUCIUTENbHbIX NOTEH-
umanoe: y xnopa Cl, - 1,35 B, y osoHa O, — 1,95 B.

OTcyTCcTBME B BOAE XMMWYECKMX BeLLEeCTB, OblIC-
TPO pearvpylomx C 030HOM, MO3BOMSET NPOBECTU
appekTnBHOE paspyLueHue E.coli npu koHUeHTpaumm
pacTtBopeHHoro o3oHa 0,01-0,04 mr/n.

Onsa  paspyweHua 6aktepur  nonvomMuenuta
(wtamm Le n Mv) Heo6xogumo noggepratb BOAY BO3-
OENCTBUIO XITOPOM B TeveHue 1,5-3 4 npu [o3e oKuc-
nutensa 0,5-1 mr/n. B To e Bpemsi 030H paspyLuaet
37K 6aKTepmm 3a 2 MMUH NPY KOHLEHTpaLmMmn ero B Boge
0,05-0,45 mr/n.

CnepyeT OTMETUTbL TaKOe BaXXHOE CBOMCTBO 030Ha,
Kak NpOTUBOBMPYCOMAHOE BO3OENCTBME. DHTEPOBUPY-
Cbl, B HaCTHOCTM BbIBOAALLMECA U3 OpraHm3ma 4esno-
Beka, NoCTynarT B CTOYHbIE BOAbI U, ClefoBaTesibHo,
MOryT nonagarb B BOAbl NOBEPXHOCTHbLIX BOLONCTOYHU-
KOB, UCNOMNb3YyeMbIX A1 MMTLEBOr0 BOAOCHAOXEHWS

Pe3ynstaTomM MHOrOYMCNEHHbIX NCCEfoBaHUI yC-
TaHOBJIEHO: OCTATO4HbIA 030H B Konnyectee 0,4—1,0
Mr/fl, COXpaHseMbIln B TedeHne 4—6 MuH, obecneyu-
BaeT YHUYTOXEeHME 6O0Ne3HEeTBOPHbIX BMPYCOB, U B
OOMbLUMHCTBE Clly4ae Takoro BO3OEWCTBUS BMOSHE
OOCTaTO4HO, YTOObI CHSITb BCE MWKpOOMasbHble 3a-
rPA3HEHMs.

Mo cpaBHEHWUIO C NPYMEHEHMEM XJ10pa, NOBbILLIA-
LLIMM TOKCUYHOCTb OYULLIEHHOM BOAbI, ONpeneneHHon
no rMgpobuoHTaM, NPUMeEHeHe 030Ha CNocoBCTBYET
CHWXKEHUIO TOKCUYHOCTM.

C rUrmeHn4eckon TOYKM 3peHUsi, O30HUPOBaHVEe —
OOVH 13 NyYLLMX CNOCO60B 06e33apaKMBaHNsS NMNTbE-
BOW BOAbI. [1pn BLICOKOW CTeneHn o6e3sapaxmBaHns
OHO O6ecneymMBaeT ee HawmydliMe opraHosienTnyec-
Kne nokasartenm M OTCYTCTBME BbICOKOTOKCUYHBLIX W
KaHLIepOoreHHbIX MPOAYKTOB B o4uLleHHoW Boge. Cy-
LLIeCTBEHHbIM HeoCTaToK MeTofda — OTCYTCTBUE ASv-
TENbHOro MPOSIOHIMPOBAHHOIO AENCTBUSA, B OTNNYME
OT X/10pUpPOBaHUS.

4.13.3. 06ecuBeynBanue Boabl

LlBeTHOCTb BOAbI CBONCTBEHHA npnpogHbIM UC-
TOYHUKaM, MUMeLLINM NMpuMecChb 60M0THbIX BOQO. B
HUX BCerga copgepxarca rymycoBble BelleCTBa,

YacTtb nepsas

npencTaBneHHble yNbBOKACIOTaMU U KONNTOMAOHbI-
MU YacTuuamMm ryMUHOBBIX KUCIIOT, KOTOPbIE U Mpu-
JaloT BOAe XeNToBaTbll OTTEHOK Pa3HOW MHTEHCUB-
HOCTW.

YCTONYMBOCTb YMYCOBbIX BELLECTB MO OTHOLLe-
HUIO K OKUCAUTENSAM pasnu4yHa. PacTBOpeHHble Be-
wecTea (rymarbl), HaxogsLumMecs B NPUPOAHbIX BoAax,
CpaBHUTESbHO JIErKO NOAAATCA OKUCITIEHNIO O30HOM.
Mexay Tem ymeHblUeHue uBeTHOCTM Ha 1 rpagyc,
BbI3BaHHOW (pyfbBOKMCOTaMu, Tpebyet B 1,5 pasa
60sbLUe 030HA, YEM OS5 TYMUHOBBIX KACIIOT.

OhhekTMBHOCTE 06paboTKN BOObI O30HOM 3aBU-
CUT N OT eCTECTBEHHOIO CcocTaBa NyYMMHOBLIX Coean-
HEHWN, CTOMKOCTb KOTOPbIX MO OTHOLLEHUIO K O30HY
HeognHakoBa. [lpyM O30HMPOBAHUM OTHOCUTENBHOE
YMEHbLLIEHME LIBETHOCTM BO3PaCTAET C yBENUYEHNEM
3HadeHusa pH. YMeHblUueHue LBeTHOCTU BOAObl Ha 1
Mr/n BBELEHHOIO 030Ha npw pH, paBHOM 3, cocTaBnseT
0,5 rpagyca, npu pH = 7-1,1 rpagyca v npu pH, pas-
HOM 8, LBeTHOCTb yBenuuneaetcda fo 1,8 rpagyca.

lMoHmXeHne Temnepatypbl BOAblI B npepenax
oT 40 po 5°C Takxe yBenuumeaeTt ahheKkT obecLBe-
YmBaHusa 030HOM. C yBenuMyeHuem cTteneHum obecu-
Be4YMBaHUA NOBbILLIAETCA yOernbHas fo3a o30Ha Ha 1
rpagyc ycTpaHsaemon LBETHOCTW.

4.13.4. YpaneHue u3 BoAbl Xenesa
n MapraHuya

Ecnu xxeneso unn mapraHew, cogepxatca B Boae
B BUOE OPraHWYeCKMX COEOUHEHWA WM KOMSOUOHbIX
YacTuu, TO 06e3XenesmBaHne Boabl 06bIYHbIMM CMOCO-
6amu (aspaums, N3BECTKOBaHME UM KATUOHNPOBAaHWE)
He ygaeTtcs. B Takux cnydasx LenecoobpasHo npume-
HeHue 030Ha. lNpouecc okncneHns obecneynBaeT ne-
PEBOL, COEAMHEHUI Xene3a U MapraHua B HepacTBoO-
pyMble OOpPMbI, MO3ITOMY HEOOXOOMMO MOcnenyLLee
dounsTpoBaHMe BOAbI NS OCBOBOXAEHUS ee OT Bbirna-
Jarowmx ocagkos. Npu 3ToM TpebyeTca ogHa macco-
Basi YaCTb 030HA HA OOHY MaCCOBYIO YaCTb Xefes3a unm
MapraHua. [JononHuTensHo cMm. 4. 1, n. 4.11 n 4.12.

4.13.5. YcTpaHeHue NpMBKYCOB M 3anaxoB
BOAbI

HenpusTHbie MPUBKYC 1 3anax HEKOTOPbIX MPVPOA-
HbIX BOJ, BbI3BaHbl MPUCYTCTBMEM COEOUNHEHUA MUHE-
pasibHOro U OPraHNYeckoro MPOUCXOXAEHNSA, HAXOASA-
LLIMXCA B paCTBOPEHHOM WU KOMNIOUZHOM COCTOSIHUN.

OkucneHvne aTMx cCoegMHEeHNn NPUBOAUT K UX pac-
LLIeNNEeHMIO 1 COMPOBOXAAETCH NCHE3HOBEHMEM MPU-
BKyca 1 3anaxa. bnarogaps BbICOKOW OKUCIINTENBHOM
CMOCOBHOCTM 030H B COCTOSIHUM [ElCTBOBAaTh Ha Ta-
Kne coedVHeHWsi, KOTopble He MoAfAalTCa OEVCTBUIO
APYrX XMMUYECKNX peareHToB. K TakvuM coeguHeHu-
SIM OTHOCATCS: CEPHUCTbIE U LIMAHUCTbIE COEAUHEHNS,
dbeHonbl 1 apyrue BeLwecTBa, CNoCO6HbIE BbI3bIBaTh
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YacTtb nepsas

Nyoxon 3anax Boapl.

O6paboTka BoAbl M3ObITOYHLIM KONTMHECTBOM 030-
Ha He BNeYeT HUKaKMX HexenaTenbHbIX NoCneacTBUNA:
N36bITOYHBIN 030H, BYAY4N HECTOMKMM, B TEHEHUE He-
CKOJTbKMX MUHYT MpPeBpaLlaeTcs B KMCOPOL.

Xnop, B OT/IM4KMe OT 030Ha, [AET C HEKOTOPbLIMM Be-
LLLeCcTBaMN CIOXHble COeANHEHWs, Bbi3blBatOLLME MO-
SIBIEHME PE3KUX 3anaxoB. TUNNYHbIN NPUMEpP — XNI0pK-
poBaHue BOAbI, UMELOLLIEV NMPUMeCh heHONOB. B 3ToM
crny4ae xnopupoBaHHas BOfa npuobpeTaeT BecbMa
HenpusiTHblE NMPUBKYC M 3anax, gaxe ecnu (OeHonbl
NPUCYTCTBYIOT B HNYTOXHOM (1:100 000) nponopumm.

4.13.6. Oco6eHHOCTV 030HUPOBAHUSA
MeToa 030HMPOBaHWA TEXHUYECKN CITOXEH, TPeby-
eT 60SbLUMX PACXOdOB 3M1EKTPOIHEPTMN N UCMOSNb30-
BaHWA CIIOXHOW annapaTypbl, KOTOPOW HY>KHO BbICO-
KOKBanMuumMpoBaHHoOe 06CnyXnBaHume.
HeobxoanMMO y4uTbIBaTb HEKOTOPbIE OCOBEHHOC-
TV 030HMpOBaHus. NMpexae BCEro, Hy>XHO NOMHUTb O
6bICTPOM paspyLLEeHN 030Ha, TO eCTb OTCYTCTBUM Ta-
KOro AnMTeNbHOro AENCTBUA, KakK y xsopa.
O30HMpOBaHNE MOXET BbI3BaTb (OCOOEHHO Yy BbICO-
KOLIBETHbIX BOA M BOA, C 60MbLLMM KONMHECTBOM «Op-
raHvkmn») o6pasoBaHme OOMOMHUTENbHbIX OCaAKOB, No-
3TOMY HY>KHO MpefycMaTpuBaTh Nocne 030HMPOBaHUSA
hvnbTpOBaHWE BOAb! Hepes aKTUBHbIN yrosib. B pesynb-
TaTe 030HMPOBaHNA 06Pa3yOTCs NOGOYHbIE MPOAYKThI
BKIOYatoLLmMe: anbaernibl, KeTOHbl, OopraHnyeckue
KMUCNOThbl, 6pomatbl (B NpUCYyTCTBMM 6pOMMOOB), ne-
pokcuabl U apyrue coeguHeHus. Npy BO3OencTBuUmn Ha
F'YMVHOBbIE KUCMOTbI, e eCTb apomMaTn4eckmne coegu-
HEeHVA PEHONBHOrO TMNa, MOXET MOABUTLCA U DEHON.
HekoTopble BeLlecTBa CTOMKM K O30HY. ITOT He-
[OCTaToOK NpeofoneBaeTcs BBeAeHEeM B BOAY nepe-
KMCcK BOOopoOa no TEXHONOrnnm donpmbl «lerpemMoH»
(PpaHuMs) B TpeXKamMepHOM peakTope.

4.14. YnoTpacdmoneroBoe
ob6e33apaxuBaHume BOAbl

VnerparoneToBbiM  HA3bIBAETCH  AMEKTPOMArHUT-
Hoe n3nyyeHve B npenenax ammH BorH ot 10 go 400 HM.
[nsa o6essapaxmBaHns UCNOSb3YETCA «ONIMXKHAA 06-
nactb»: 200-400 HM (gnvHa BOSH NPUPOAHOrO Yilb-
TPahnoneToBOro U3sy4eHns y NOBEPXHOCTU 3EMIIN
o6onbwe 290 Hm). Haubonblumm 6akTepuuMaHbIM
OENCTBMEM 06MafaeT 3NeKTPOMarHUTHOE U3ny4e-
HWe Ha gnunHe BOSHbl 200-315 HM 1M MakcuMarsbHbIM
nposieneHvem B o6nacty 26010 HM. B coBpeMeHHbIX
YO-ycTporcTBax MPUMEHSAOT WU3NYy4eHME C OSIMHOWN
BOJIHbI 253,7 HM.

MeTton Y®-gesnHdekummn mnssecteH ¢ 1910 r.,

Korga 6bIM MOCTPOEHbl NepBble CTaHuuW Ansa o6-
paboTKM apTe3anaHckon Boabl BO dpaHumm n ep-
MaHun. bakTtepuunpgHoe penicteue ynbTpaduone-
TOBbIX Jly4ern OOBLACHAETCA MNPOUCXOOALLUMMU MOf
NX BO3AENCTBUEM POTOXUMNYECKUMU peakLMsSIMN B
cTpykType monekynsl OHK n PHK, coctaensatowm-
MU YHMBEpPCanbHY WHOPMALNOHHYIO OCHOBY Me-
XaHn3ma BOCMNPOU3BOAUMOCTU XMNBbIX OPraHN3MOB.
Peaynbrat aTmx peakums — HeobpaTUMbIe MOBPEX-
pernnsa OHK n PHK. Kpome Toro, gencreue ynetpa-
(h1ONEeTOBOro M3Mly4eHUs BbI3blBAET HapPYLUEHUS B
CTPYKTYype MeMOBpaH 1 KNeTO4YHbIX CTEHOK MUKPOOP-
raHM3moB. BCE 370 B KOHEYHOM MTOre NMpUBOAMUT K
nx rméenu.

4.14.1. TexHonorusa npoBeaeHuns

YO-cTepunusartop npeacrasnseT cobon MeTannu-
YEeCKUIM KOPMyc, BHYTPU KOTOPOIro HAXoAmTCa 6akTepu-
ungHas namna. OHa, B CBOK o4epeb, MoMeLLaeTcs B
3alUMTHYI0 KBapLeByto Tpybky. Boga oMbiBaeT KBap-
LeByto TpyoKy, obpabaTtbiBaeTcs yrbTpadnoneTom u,
COOTBETCTBEHHO, 06e33apaxusaeTcs. B ogHon ycTa-
HOBKE MOXET 6bITb HECKOMBKO flamn.

OcHoBHoOW napameTp, onpeaensaoLwmn sddeKTnBs-
HOCTb 06e33apaxmBaHusa BoAbl — fo3a Yd-usnydye-
Hua (D, mOx/cm?) — npov3BefeHNe MHTEHCMBHOCTU
notoka 6GakTepuuMOHbIX Jy4el Ha NPOMAOIIKUTENb-
HOCTb 06JyYEeHUs:

D=E-t (4.91)

(E — wWHTEeHCcMBHOCTb noToka Y®-usnydeHus,
MBT/cm?; t — BpemMs BO3LENCTBUS, C).

CrteneHb MHaKTMBaUMM UNW OONS NOrméLUMX noj
BosgenctBueM Y®-nanyyeHns MUKPOOPraHnM3MoB
NPONOpPUNOHasbHbI UHTEHCMBHOCTU U3MyYEHUSA U Bpe-
MEHWN BO3OENCTBUA.

Mpouecc oTMmupaHua 6GakTepuh OnMcbIBaeTCs
YpaBHEHMEM:

pP=p.exp (- (4.92)

E-T)
k

r4e p —4Yncno 6akTepuii, OCTaBLLMXCSA B XXMBbIX MOC-
ne 6akTepuyUMOHOro o61yyYeHns, B egnH1Le o6bLema;
p, — Ha4anbHoe 4ncno 6akTepuii B egnHuLEe 06bemMa;
E — VHTEHCMBHOCTbL MOTOKa 6akKTepUUMOHLIX JNyYen;
T — Bpems BO3aencTBus; k — KoadhPULMEHT CONnpoTmB-
NSeMOCTN BaKTEPUN.

COOTBETCTBEHHO  KONMMYECTBO 06E3BPEXEHHbIX
(MHaKTMBUPOBAHHBLIX) MMKPOOPraHU3MOB 3KCMOHEH-
UManbHO pacTeT C yBenu4YeHvem [O03bl 06Mny4YeHus.
M3-3a pa3nnyHor conpoTMBASEMOCTM MUKPOOPraHn3-
MOB [o03a ynsrpaduoneTta, Heobxogumas AN UHaK-
TnBauumn, Hanpumep 99,9%, curbHO BapbupyeTcs OT
Marnbix 003 A5 6akTepuii 40 04eHb 60SbLUMX A03 Ans
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Crop 1 NPOCTENLLINX.

Mpu npoxoxaeHun d4eped Bogy Yd-uanyyeHue
ocrna6eBaeT Bcneactene 3(PGeKTOB MOMOLLEHNSA U
paccesiHusa. Ona y4eta 3TOro ocnabneHnss BBOAUTCA
KO3(POMLMEHT NOrnoLLeHUa BOOOW o, 3HAYEHNE KOTO-
pOro 3aBMCUT OT KadecTBa BOAbl, 0COBGEHHO OT cofep-
XaHus B HEW Xenesa, MapraHua, peHona, a Takxe ot
MYTHOCTM BObl.

Mpn oTCcyTCTBUM 3IKCNEPUMEHTASIbHbIX  AaHHbIX
MOXHO MOfIb30BAaTbCA 3HAYEHUSAMU ¢, CM':

ons 6ecuBeTHbIX, He TpebyroLmx obes3xenesnea-

HUSA, NOA3EMHbIX rMy60Koro 3aneraHus sog — 0,1;

ONA POOHWKOBOW, FPYHTOBOM W MHUETPALMOH-

Hon Boabl — 0,15;

ONs1 NOBEPXHOCTHOM 06paboTaHHOM (OYMLLIEHHOM)

Boapbl — 0,2-0,3.

4.14.2. Ycnosus npumeHeHus MeToaa

O6eszapaxuBaHme YP-uanyyeHMeM pekoMeHay-
eTcs NpUMeEHATb Ang 06paboTkM BOAbl, COOTBETCTBY-
oLen TpeboBaHmSaM:

MYTHOCTb — He 6onee 2 Mr/n (NpPo3pa4yHOCTb Mo

WwpudTy > 30 rpagycos);

LBETHOCTb — He 6osee 20 rpagycoB niaTUHO-KO-

6anbLTOBON LLKanbI;

copepxaHue xenesa (Fe) — He 6onee 0,3 mr/n (no

CaHlvH 2.1.4.1074-01) n 1 mr/n (no TexHonoruu

ycTaHoBOK YO);

Konu-nHaekc — He 6onee 10 000 wiT./n.

Ons onepaTtMBHOIO CaHUTAPHOrO WU TEXHOSOrU-
YeCKOro KOHTpONs 3M(EKTUBHOCTM WU HAOEXHOCTU
06e33apaxvBaHna BOAbl yNbTpadnoneTom, Kak n npu
X/TOPMPOBAHUN N O30HMPOBAHUW, MPUMEHSIETCA Onpe-
paeneHve 6akTepuin kuwevHom nano4km (BIrkri). x nc-
nonb30BaHWe A58 KOHTPONs KavecTsa BoAbl, 06pabo-
TaHHOM yNbTPadnoneToM, OCHOBLIBAETCA HA TOM, YTO
OCHOBHOW BWMA 3TOW rpynrbl 6akTepuin E-konn obna-
JaeT OOHUM M3 caMbIX 60MbLUNX KOIPULIMEHTOB CO-
NPOTMBASEMOCTM K 3TOMY TUMY BO3OENCTBUS B OOLLEM
psgy MHTepo6aKTepui, B TOM YUCIIE U NATOrEHHbIX.

OnbIT NpMMeHeHus yneTpaduoneTa NokasbiBaeT:
€CnM B YCTaHOBKE [03a 06/lydeHuss obecne4vmBaeTcs
He HVXe ONpefeneHHoro 3Ha4eHus, To rapaHTUpyeTCs
yCTOMYMBbIN 3(PPeKT obe33zapaxunsaHus. B muposomn
NpakThKe TpeboBaHUA K MUHMMAIbHOW [o3e 06y4ye-
HWA BapbMpyloTcsa B npefdenax oT 16 go 40 mOx/cm2.
MvHumanbHasa [o3a, COOTBETCTBYHOLAs POCCUACKNM
Hopmatmeam, — 16 mIx/cm?.

4.14.3. MonoxurtenbHbie

M OTpuLaTenbHbie Ka4ecTsa MeToaa
JdocTouHcTBa:
HaMMeHee «UCKYCCTBEHHbIN» — YynbTpaguoneTo-
Bble Ny4u;
YHMBEPCAaNbHOCTb U 3(PMEKTUBHOCTE NMOPaXeHus

YacTtb nepsas

pasnn4HbIX MUKPOOPraHn3mMoB — YD-nyun yHUYTO-
XatoT He TONbKO BeretTaTuBHbIE, HO U criopoobpa-
3ylowme 6akTepum, KOTOpbIE NMPU XITOPUPOBAHUN
06bI4HBIMW HOPMATUBHbLIMM JO3aMK XJlopa coxpa-
HAKOT XXM3HECNOCOOHOCTh;;

PUINKO-XMMUYECKNI  cocTaB obpabaTtbiBaeMom
BOZbl COXpaHAeTCs;

OTCYTCTBME OrpaHuyeHusi No BEPXHEMY npegeny
003bl;

He TpebyeTCsi OpPraHN30BbIBaTb CNELMANBHYIO CUC-
TeMy ©6€30MacHOCTW, Kak Mpu XJI0pUPOBaHUA U
030HNPOBaHUY;

OTCYTCTBYIOT BTOPUYHbIE NMPOAYKTI;

He HY>XHO cOo3[aBaTb peareHTHOE XO03SANCTBO;
obopynoBaHue pabotaeT 6e3 cneumanbHOro o6-
CNY>XXMBaIOLLEro nepcoHana;

B COOTHOLUEHMM «KayeCTBO 06e33apamBaHus
LueHa» MeTop Sly4Lle Opyrux.

HepocTtaTtku:

nageHve 3dMEKTUBHOCTM MpU 06paboTKe MNIOXo
OYMLLIEHHOW BOApbl (MyTHas, LBETHas Boga Moxo
«[POCBEYMBAETCS»);

nepuogmyeckas oTMbIBKa nlamn OT HaneToB ocaf-
KOB, TpebytoLlascsa npu o6paboTke MyTHOM U Xec-
TKOW BOAbI;

OTCYTCTBYET «MOCNefencTBme», TO eCTb BO3MOX-
HOCTb BTOPUYHOro (nocfnie o6paboTKn U3Ny4YeHU-
eM) 3apa)keHus Bodbl.

4.14.4. UcTO4HNK OaKTEpULMAHOIO
n3ny4yeHusa

B HacTosiLee Bpemsa gns 06e33apaxuBaHnsa BOgbl
NPUMEHSIETCS ABa OCHOBHbIX TUMA NlaMn: pTyTHblE raso-
paspsgHble namnbl HU3koro (JIHO) v Bbicokoro (JIBM)
pasnenus. JIHO nmetoT Boicokmi (8o 40%) K npeo6-
pa30BaHWs AMEKTPUHECKON SHEPTUN B N3NYyYeHne H6ak-
TEPULMOHOMO AManal3oHa N CPaBHUTENBHO HU3KYHO (OO0
200 BT) egmHmyHyto moLHocTb. JIBL MeroT HU3kuiA (0o
8%) KINO v Bbicokme (po 10 kBT) eguHMYHbIE MOLLIHOCTW.
B cnektpe nanyyenus JIB[ npucyTcTBYEeT KOPOTKOBOJI-
HOBOE M3MyyeHne, crnocobHoe NpuBOanTL K obpasoBa-
HMIO 030Ha. YTO co3faeT JONONMHUTENbHbIE TPYAHOCTU B
obecneyeHnn 6e30nacHom paboTbl NepcoHana.

CoBpeMeHHbIe KOHCTPYKUUK f1lamn obecnevmsaroTt
HEOBXOOVMYIO MOLLIHOCTb W3JTyHEHUS Ha AJIMHE BOJHbI
253,7 HM, 1 3TOM MOLLIHOCTM AOCTaTO4HO, YTOObI B TE-
YeHune 3-5 ¢ 6akTepuumaHoe aencTBue ObIfIo MaKcu-
MasibHbIM: 3(PEKTUBHOCTb YHUUTOXEHUSA 6aKTEPUIA 1
BUpycoB — 99,9%. Npun TakoM 3HAYEHUM OJINHBbI BOSHbI
3aLUMTHbIE YexXrbl OOMKHbI M3roTaBMBaTbLCA U3 cre-
umManbHbIX MaTtepuanos (yBuonesoe CTekno, ntoo-
puUT, KBapLEeBOE CTEKNO M Ap.), Tak Kak, HanpuMmep,
06bI4HOE OKOHHOE CTEKJI0 Hernpo3padHo ana YO-ny-
4yen ¢ OJSINHOM BOSMHbI MeHbLe 320 HM.

MoTpebHan 6akTepuuyaHas MOLLHOCTb MCTOYHU-
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YacTtb nepsas

Tabnuua 4.11
XapakTepucTuKM namn ynsTpadhroneToBoro U3ny4eHus

Mapametp NMHA 1171}

KM npeo6pa3oBaHus aeKTpruyeckoii

3Heprum B 6aKTepuLmnaHyto, % [o 40 6-8
EanHnyHas mowHoCTb nammbl, KBT [0 0,2 o 10
Pa6o4as Temneparypa

nosepxHocTy, °C 40 600

Cpok akcnnyarauum, 4 [o 12000 | Jo 3000
Cnap MHTEHCMBHOCTH K KOHLY CpoKa

akcnnyarauuu, % 15-20 30-50
MpenoTepallieHne reHepaLmum 030Ha Bo3moxHO | HeBO3MOXHO

KOB M3Ny4eHns ans o6e33apaxmnBaHus Bogbl onpege-
naeTcs:

Fs=Q-o-K-lg(P/P)/1563,4-n -n, (4.93)

roe F, — notpebHas GakTepuuuaHas MOLLHOCTb
NCTOYHMKOB wm3nyyeHus, BT; Q — npoussoguTtens-
HOCTb annapara, M%4; o — KO3MLUMEHT nornoLLe-
HWUs1 0611y4aeMon BOAON 6aKTEPULIMOHOIO U3NYYEeHUs,
cm'; K — KOadhULMEHT CONPOTUBIIAEMOCTM BaKTEPUIA
KULIeYHON nano4vkm (MKBT - c/cM?), npvHUMaeMbIn
paBHbIM 2500; P, — Konu-mHaeKc BoAbl 40 065yYeHus,
en./n; P — konu-nHaekc Bogel nocne o06ny4venns (eq./n),
He npesblwalowyin 3; M — KO3EULMEHT UCNONb30-
BaHWS 6GaKTeEPUUMOHOro 06sy4eHus, NpUHUMAaEMbIN
paBHbIM 0,9 (4exsibl N3 KBapLEeBOro cTekna B BUAE Mo-
NbIX unnuHapoBs nornowatot 1-11% notoka); n_ — Ko-
3(pPULMEHT MCMONb30BAHNA MHTEHCUBHOCTM NOTOKA
6aKTepULMOHbIX NyYen, NPUHUMAIOLLMIACA NO AaHHbIM
N3roToBUTESSA annapara.

KonnyecTtBo namn, LIT.:

n=F,/F, (4.94)

roe F, — MOWHOCTb ofHOW namnbl, BT; F — not-
pebHas 6akTepuumnaHast MOLLHOCTb UCTOYHUKOB N3Jy-
yeHus, BT.

Pacxon anekTpoaHeprum Ha o6e33apaxuBaHue
BOAbI:

S=N-n/Q. (4.95)

3pecb — S — pacxog anekTposHeprum, BT - y/m3;
N — noTpebnsemas MOLLUHOCTb OAHOM namnbl, BT;
Q — Nnpon3BoaMTENBHOCTL annapara, M%/4.

B HacTosLlee Bpems pas3paboTaHa HoBas cepusi

Y®-namn — amanbramMmHbIX HU3KOro OaBfEHUsSI NOBbI-
LLIeHHOM MoLLHOCTU (mo 200-350 BT), He copepkalLmnx
CBOOOAHOM PTYTU. DTa KOHCTPYKLUMA NamMn no3sonseT
co3faBaTb KoMnakTHble Y®-cuctembl 605bLION NPOo-
n3soauTenbHocTn Oo 3000 M3/4 NUTLEBOW BOAbI.

A Takxe CyLecTBYOT 6aKTepuuMaHble nammnbl C
ONMHOM BOMHbI 185 HM. BakTepuumgHoe mnanyyveHue
C TakoW ANMHOW BOSHbI 60nee OEeNCTBEHHO, YeM Y
N3ryyYeHns C OAIMHOW BOMHbI 254 HM. [Ons nponycka
N3y4eHns C TakoW AfIMHOW BOJSHbI pa3paboTymkam
yaanocb co3gaTth creynanibHoe KBapLeBOe CTEKITO.

OHeprosartpaTtsl: 8—70 BT Ha ycTaHOBKE MpPOM3BO-
anTenbHocTbio 500 n/4. OhGEKTUBHDBIN BbIXOL, N3NY-
yeHns — 25% MOLLHOCTW namnbl.

B ycTaHOBKe [OCTUraeTcsi CUHIHEpPreTUyecKun
aphekT: B 0OHOM Kopryce o6benHEHbI YCTPONCTBA,
reHepypyoLLME KaBUTaUmIo 1 yrbTpadnosieToBoe ns-
ny4yeHne — Tak, 4To 6aKTepmm 1 BUPYChbl MOOBEPrakoT-
€Sl UX OQHOBPEMEHHOMY BO3[ENCTBUIO.

4.14.5. CpaBHeHne OCHOBHbIX METO 0B
oﬁessapamsanun BOAbI: XJiopupoBaHue,
030HUpOBaHue, W'Ipra(l)I/IOJ'IeTOBOB
obny4yenue

* Kaxpas n3 Tpex TeXHOMOrmn, ecnm oHa npume-
HAETCA B COOTBETCTBMM C HOpMamu, MOXeT obecne-
YUTb HEOBXOAMMYIO CTEerMeHb NHaKTUBaLMN 6aKTepuin,
B 4aCTHOCTU, MO MHOMKATOPHbLIM GaKTepUsaM rpynmbl
KMLLEYHOWN Nanoyku 1 obLLeMy MUKPOBHOMY YmUCHy.

* [To OTHOLLEHMIO K LMCTaM naToreHHbIX NpocTem-
LLMX BbICOKYIO CTEMEHb OYMUCTKM HE 06eCrneyYnBaeT Hu
oovH M3 MeTofoB. [ns yaaneHua 3TMx MMUKpoopra-
HM3MOB PEKOMEHOYETCA co4eTaTb npoLecchl 06e33a-
paxunsaHusa ¢ npoueccamm yMeHbLLEHNEe MyTHOCTHU.

* O30H 1 ynsTpadmnoneT MMetT JOCTaTO4HO BbICO-
KU BUPYLMOHBIA SMEKT NpU pearnbHbIX 15 npak-
TUKN [o3ax. XnopvposaHue mMeHee 3peKTMBHO Mo
OTHOLLIEHWNIO K BUpYyCaMm.

e TexHonorn4deckas npocToTa npouecca Xopu-
poBaHVA N HededUUMTHOCTL XJiopa 06yCcrnoBnvBaloT
LLMPOKOE pacrnpocTpaHeHne MMEHHO 3TOro Metopa
06e33apaxmBaHus.

* MeTog 030HMPOBaHUSA Hambonee TEXHUYECKU
CMOXEH M [OPOrocTOsLL N0 CPABHEHMIO C XJIOpMPOBa-
HMeM 1 ynesTpaduroneToBbiM 06e33apaXxnBaHeM.

e VYneTpamoneTtoBoe M3NyYeHNe He MEeHSAET XU-
MWYeCKMI cocTaB BOAbl faxe Mnpu [o3ax, HaMHOro
NPEBbILLAKLLMX NPaKTUYECKN HeobxoauMble. Xrnopu-
poBaHve MOXeT MPMBECTU K 06pas3oBaHuIO Hexena-
TENbHbIX XJIOPOPraHnyeckux coedmHeHnn, obnagato-
LLMX BbICOKOM TOKCMYHOCTBIO M KaHLEPOreHHOCTbIO.
Mpn 030HMpPOBaHMM TakXe BO3MOXHO O6pa3oBaHue
NOGO4HbIX NMPOAYKTOB, KiaccugmLmMpyeMbix HOpMaTu-
BaMu KaK TOKCMYHble — anbaernabl, KEeTOHbl U apyrue
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anudaTnyeckme apomMaTn4ecKme coeamHeHus.

* VneTpadmoneToBoe uanyyeHve yobuBaeT MUK-
poopraHuambl, HO «06pPa3yOLLMECA OCKONKM» (Kre-
TOYHble CTEHKM OakTepuin, rpuobkoB, OenKoBble
hparMeHTbl BUPYCOB) OCTaloTCA B Boge. [1oatomy pe-
KOMeHAyeTcs nocrienytoLas ToHKas ounstTpauus.

e TonbKo XxnopupoBaHme obecnevmBaeT KOHCepBa-
umo Bodbl B gosax 0,3—-0,5 mr/n, To ecTb obnagaeT
HeobXxoauMbIM ONUTENbHbIM OEeACTBUEM.

4.15. dneKkTpoxmMmmueckKkue
mMeToAbI

OneKTpPoOXMMMYEeCcKe MeTOAbl HaxodsAT LUMPOKOe
npYMeHeHne, Korga TpaauumMOHHbIe CNoCco6bl Mexa-
HUYeCKOW, GUOSIOrNYECKOM U (PUBNKO-XUMNYECKON 06-
paboTKM BOAbl OKa3blBAKOTCA HeOOCTaTOYHO addpek-
TMBHbLIMW UM HE MOTYT MCMOSIb30BAaTLCA, Hanpumep,
n3-za peuumrta nNpousBOACTBEHHLIX NoLanen,
CMOXHOCTW [OCTaBKM M WUCMOMb30BaHUS peareHToB
nn No Apyrum npu4mMHam.

YCTaHOBKM MO peanu3auum 3TMx MeTogoB KOMMaKT-
Hbl, BbICOKOMPOM3BOAMTESbHbI, MPOLECCHI YNpaBieHns
N KOHTPOJIS CPaBHUTENBHO MPOCTO aBTOMaTU3UPYHOTCS.

O6bI4HO 3neKTpoxmmMmyeckas o6paboTka Mcnosb-
3yeTcs B COMeTaHMn C ApYyruMu cnocobammn OYMUCTKN,
No3BOSIASt YCNELLUHO O4YUCTUTbL MPUPOAHbIE BOAbI OT
npvmMecen pasnn4Horo coctaea U QUCNEPCHOCTU.

ONEKTPOXMMUNYECKUMIN METOAAMMN MOXHO KOppek-
TUpOBaTb PU3MNKO-XMMUYECKME CBONCTBA 06pabaThiBa-
€MOVi BOfbl, OHM 06/1a8at0T BbICOKMM 6aKTEPULMAHBIM
3hheKTOM, 3HA4MTENBHO YNPOLLAIOT TEXHONOrMYeCKne
CXeMbl O4YUCTKU. Bo MHOMMX Criy4asx SneKkTpoxmmmu4ec-
KWe MeToAbl UCKIYaKT «BTOPUYHOE» 3arpsi3HeHve
BOAbl @HNOHHBbIMM N KATUOHHLIMW OCTaTKaMu, xapak-
TEePHbIMU 4J19 peareHTHbIX METOMOB.

4.15.1. CywHocTb npouecca
OnekTpoxmmMmuyeckass o4McTka BOAbl OCHOBaHa
Ha 9neKTponuae, CYLLHOCTb KOTOPOro 3akntoyaercs
B MCMONb30BaHNUN 3N1EKTPUHECKOW 3HEPTrMM A8 Mpo-
BeJeHNA NpOLEeCCOB OKUCIIEHNA U BOCCTAHOBNEHUS.
Mpouecc anekTponM3a MpoTeKkaeT Ha MNOBEPXHOCTU
SMEKTPOAOB, HAXOAALUMXCA B  SMEKTPONPOBOLHOM
pacTBope, — SNeKTponuTe.
[nqa npouecca anekTponusa Heo6XxoanMbl:
pacTBOp AMEKTPOnuTa — 3arpsi3HeHHas Boaa, B KO-
TOpOW BCeraa NpUcyTCTBYIOT MOHbI B TOW UIIN MHOM
KOHLieHTpaumu, obecrneymsaloLLme 3neKTpornpoBo-

YacTtb nepsas

TOKONOABOAbI — MeTaNIn4Yeckne npoBOAHUKM, CO-
eQUHSIoLLME 3NEKTPOoabl C UCTOYHUKOM TOKa.

Boga cama no cebe — nnoxon NpOBOOHWK, OfHA-
KO HaxoAsLMecs B pacTBOpe 3aps>KeHHbIE MOHbI, 06-
pasyroLecss npu guccoumaumm SnekTponuTa, nop,
OENCTBUEM HarpsHKeHWs, MPUITOXKEHHOIO K 3MEKTPO-
Aam, oBMratoTcs no ByM NPOTUBOMOSOXHbBIM Hanpae-
NEHUSAM: NONOXMUTESbHbIE NOHbI (KATUOHBI) K KaTtoay,
oTpuuatenbHble (aHMOHbI) — K aHofy. AHMOHbI OTAAT
aHofy CBOM «JIMLLHME» 3fIEKTPOHbI, NpeBpaLlasch B
HeTpasnbHble atombl. OGHOBPEMEHHO C 3TUM KaTuo-
Hbl, JOCTUras katoga, MonyyarT OT Hero HegocTaro-
LLNe SNEeKTPOHbI U TaKKe CTaHOBATCA HEUTPasibHbIMM
aTomMamu WM rpynnor atoMoB (Monekynamu). MMpu
3TOM YUCIO SNEKTPOHOB, MNOSy4YaeMbIX aHOLOM, PaBHO
4YUCNY INEKTPOHOB, NepefaBaeMbix kaTogom. B uenu
npoTeKkaeT NOCTOAHHbIN SNEKTPUYHECKUIA TOK.

Takum 06pasom, Mpu 3MeKTpon3e npoTeKkarT
OKMCIINTENbHO-BOCCTAHOBUTESTbHbLIE  MPOLIECCHI:  Ha
aHofe — MoTepsi 3ANEKTPOHOB (OKUCNEHWNE), Ha KaTo-
Oe — npuobpeTeHne 3NeKTPOHOB (BOCCTAHOBMEHME).
OpHako MexaHW3M  3MEKTPOXMMUYECKUX  peaKkumii
CYLLIECTBEHHO OTNNYAETCHA OT OObIYHBIX XMMUYECKNX
npespaweHnin BewecTts. OTnuuMTenbHas OCO6eH-
HOCTb ONEKTPOXMMUYECKOW peakumm — MNpOCTpPaHcC-
TBEHHOE pas3feneHne 3MeKTPOXUMMUYECKUX peakuui
Ha ABa COMNPSHKEHHbIX NpoLecca: NPoLecchl pasfioxe-
HWUSI BELLECTB MW NONyYeHUs HOBbIX NPOAYKTOB Mpo-
NCXOOAT Ha rpaHuLe 3NeKTPOL-PacTBOp Npu NOMOLLM
3M1EKTPUHECKOrO TOKa.

Mpy npoBemeHUn anNekTponM3a OJHOBPEMEHHO C
3M1EKTPOLHBbIMUN peakumsMmn B 06beMe pacTeopa npo-
NCXOOAT M3MeHeHne pH 1 OKMCNUTENbHO-BOCCTaHO-
BUTENbLHOrO NoTeHLUMana cucTemMbl, a Takxe ¢asoBo-
AvcnepcHble npeBpaLleHns npumecen Boabl.
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YacTtb nepsas

4.15.2. Knaccudmkauus
JNEKTPOXMUYECKUX MmeToaos

OneKkTpoxMmMmyeckme MeTofdbl 06paboTkM BOAbI
MOXXHO pa3gennTb Ha TPU OCHOBHbIE Ipynmbl.

lNepBas rpynna obecne4ynBaeT U3MeHeHne Ou3u-
KO-XMMNYECKNX XapaKTEPUCTUK 3arpsa3HeHuii C Le-
b0 X 06E3BPEXUBAHUSA NN Boriee BbICTPOro U3Bne-
YyeHus U3 Bodpl. VI3 MeTogoB 3ToM rpynnbl Hambonee
LUIMPOKO MCMONb3YeTCs METOL 3NEKTPOKoarynaumu.

Brtopas rpynna npegHa3HadeHa a5t KOHLEHTPUPO-
BaHWs NPUMeCcei B orpaHU4eHHOM 06 beMe SMEeKTPOsn-
Ta 6e3 CYyLLEeCTBEHHOro U3MeHeHuss ha30BOo-aucnepc-
HbIX NN PU3MKO-XUMUYECKUX CBOVCTB MU3BJIEKAEMbIX
BellecTB. PasgeneHve npvmecenn n BOAbl NPOUCXO-
OVT B OCHOBHOM 3a CHYET orioTaumm aneKTporeHepu-
pyemMbIMU My3bipbKamMun rasa unm CUoBoro OencTema
3M1EKTPMYHECKOrO NoJsis, 06ecneynBaroLLLero TpaHcnopT
3apsHKEHHbIX YacTul, B XUOKOCTU — METO[, 3MEKTPO-
dnotauum.

M3 aneKTpoXMMMYecKUx METOLOB pa3fenieHns Ha-
noosnbLUee pacnpocTpaHeHne Mnosyyusl MeTon Snek-
Tpoamanuaa ¢ uenbio 06ecconueaHnsa NpUpoaHbIX U
NPOMBILLIEHHbIX CTOYHBIX BOS,.

TpeTbto rpyry COCTaBMAOT KOMOUHUPOBaHHbLIE
MeTobl, KOTOpbIE MpefnonarakT COBMELLEHMNE OOHO-
ro UM HECKONIbKMX METOOOB MpeBpaLLlieHns 1 pasge-
NeHuns 3arpsa3HeHnii B 0gHOM annapaTte. 9Ta rpynna B
OCHOBHOM MPUMEHSAETCA A1 O4YUCTKN CTOYHbIX BOA.

AnekTpokoarynayms

Mpouecc o4MCTKM BOAbl OT KOMMOMAHBIX U Men-
KOOMCNEPCHBLIX MPUMECel C UCMOoSIb30BaHMEM Koary-
NAHTOB — MMAPOKCMAOB METAIOB (antoMUHKSA, Xene-
3a) — MOXHO OCYLLEeCTBNATb, NPOnyckas BOAy Yepes
3MEKTPONM3EpP C aHodaMu M3 yKa3aHHbIX MeTasnoB
(antomuHui, xeneso). MeTtann aHoOoB Noa AENCTBU-
€M MOCTOSHHOIO TOKa MOHU3UPYETCH U NepexoauT B
ounaemyto Bogy. O6pasyroLmecs B BoAe rmapoKcu-
Obl 2ITIOMUHWA UKW XXesesa KoarynmpytoT AUCNEPCHYIO
daay.

PacTtBopeHue B Boge 1 I antoMmnHNS 3KBUBaNeHTHO
BBedeHuo B Boay 6,33 r Al(SO,),, pacteopeHne 11
xenesa — seefeHnio 2,9 r FeCl, unn 3,58 Fe,(SO,),.

Anektpogpnorayns

CyLHOCTb 3neKTpodnoTaLuMoOHHOr0 MeETOAa OYnC-
TKWN 3aK/lo4aeTca B NepeHoce BellecTBa M3 ob6bema
XWNOKOCTM Ha ee MOBEPXHOCTb C NMOMOLLbIO MYy3bIPbKOB
rasa, o6pasyloLLmxcs npu anekTponuae eBodbl. [a3o-
Bble My3blpbKM NOAHMMAIOTCS B XXMOKOCTU, CTankmBa-
I0TCH CO B3BELLEHHBLIMM YacTULaMM1, NPUINNAIOT K HAM
N BbIHOCAT MX Ha NMOBEPXHOCTb XMUAKOCTU. OCHOBHYIO
ponb B npouecce dnotaumm 4acTuL, BbIMOMHAT, Kak
npaBuo, My3blpbKK, BbIAENSAIOLLMECS C NMOBEPXHOCTU
KaToga.

OnekTpogIoTauUmMIo HacTo NPUMEHSIOT Ans O4MCT-
K1 CTOYHbIX BOf HedpTenepepabaTbiBatoLLMX 3aBOOB,
MULLEBbLIX NPeanpuUsTUiA, a Takxe Npu pasneneHnn n
YMIIOTHEHUM aKTMBHOMO Mna Mocre aspoTeHKOB Ha
6UNONOrMHECKMX OHUCTHBIX COOPYXKEHMSIX.

4.15.3. Marepuanbl 1 KOHCTPYKUUK
JJNieKTpoaos

Mpouecc anekTponu3a NpoBOAAT B CrieumasibHOM
peakTope — anekTponuaepe. BaxkHbI 371IEMEHT B KOHC-
TPYKUMM 3neKkTponmnaepoB — anekTpogbl. O6bIMHO Ha
3MeKTpoAax — Kak Ha aHoge, Tak U Ha Katoge — npo-
TEeKaeT OAHOBPEMEHHO HE OfHA, & HECKONbKO peakLmiA.
PacnpepeneHne Ttoka Mexpgy LeneBon U no6oYHbIMU
peakumsamMm MOXHO B ONPefeneHHOM CTeNeHU perynmpo-
BaTb BbIOOPOM MaTepmana anekTpona, ero o6padoTkomn
N YCIOBMSIMM NPOTEKAHMSA NEKTPOAHOrO npoLecca.

OpHo 13 Hanbonee NPUHUMNMANbHbLIX TPe6oBaHWI
K MaTepuvany st U3aroToBfeHns 3NeKTPOA0B — KOPPO-
3MOHHasi YCTONYMBOCTb. DTO OYEHb BAXKHO AN MaTe-
puanos aHoOoB, 06bIYHO paboTarLLmnX B 60sfiee Xec-
TKNX KOPPO3MOHHBIX YCITOBUSIX.

KatogHble maTtepuarssbl

Haunb6onee LWMPOKO B 3NEKTPOXUMUYECKUX CUCTE-
Max A1 KaTOA0B MCMONb3YT METaNsbl: XXenes3o 1 ero
cnnaebl, HUKENb, Mefb. Bce 3T MeTansbl yCTOM4YMBbI
npv KaTOAHOM NoNspu3auun B LLENOYHbIX U HEUTpasb-
HbIX cpepax. VcknoumTenbHOM KOPPO3MOHHOM CTON-
KOCTbIO 06/1a8al0T TUTaH, UMPKOHUIA, HUOBWI 1 TaHTan
(Ti, Zr, Nb, Ta), ogHaKO MX LUMPOKOMY BHEOPEHMUIO B
Ka4yecTBe KaToOHbIX MaTepuasnoB NPenaTCTBYET LieHa
3TUX MaTepUasnoB M pag cneumduyeckx CBOMCTB, B
YaCTHOCTW CKJTOHHOCTb K HaBOAOPaXMBaHUIO (Mormno-
LLieHMI0 BOOOPOAA, BbIAENAOLLErocs Ha Katoge).

Mpun anekTponn3e BOAHbIX PaCTBOPOB 0COO0E 3HAYeE-
HVe NpMoOpeTalOT peakLmm BbigeneHns sogopoda (Ha
karoge) u Kucnopoga (Ha aHoge). B 3aBucvmoctu ot
TpeboBaHui K nNpoLeccy 06paboTKM 9TU peakumm MoryT
ObITb LENEBbIMM — OOIDKHbI OCYLLIECTBIATECA C MaKCU-
MasibHON 3(PHEKTUBHOCTBIO, UM NOBOYHLIMU — TO €CTb
nofaBnsaTbCsA. AKTBHOCTb 91EKTPOAHOro MaTepuana no
OTHOLLIEHMIO K peakummy BblgeneHnss BOOOPOAa Uik K1c-
Nopofa XapakTepuayeTcsi NepeHanpsHkeHEM Bblgene-
HMA BOOOPOZA U KUCNIOpo4a COOTBETCTBEHHO. HeM Hinke
nepeHanpspkeHve, TeM Nierye NpoTeKaeT peakums.

Hu3koe nepeHanpspkeHue BblOeneHust Bogopoda
nMeroT 6r1aropodHble MeTansbl — NnaTuHa, nannagun,
npuann, OCMUA, PyTEHNA, POanNIA, OCMUIA, 30N10TO. o
3KOHOMUYECKNUM COOBPAXEHUAM MPUMEHSIOTCA Ka-
TOAbl, N3FOTOBJIEHHbIE U3 CTann, HUKeNs, kobanksra,
TWUTaHa, MOKPbITbIX TOHKMM CIIOEM MaTuHblI UNKn ee
CMMaBoOB C ApyrMmMu 611aropogHsIMM MeTannamu.

M3 HemeTannnMyeckux marepuasnioB WCMoNb3YT
rpadout, nuporpaduT u cteknoyrnepos.
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AHofHble maTepuarbi

AHO[bI [OMKHBI COXPaHSATb CBOM CBOMCTBA B OYEHb
XECTKMX YCMOBUSAX IKCnyataumm — arpeccuBHble
cpenpbl, NOBbILLEHHbIE TeMMepaTypbl. Kpome Toro, npu
3M1EKTPONN3E BLIGENSAETCA KUCNOpod, B pes3ynsraTe
4Yero NMoBEPXHOCTb BCEX METasfIoB (MCKMOYEHME CO-
CTaBnseT 30/10T0) NoKpbiBaeTcs okenpamu. OkenpHas
nfieHKa MOXeT NpefoxXpaHsATb HEKOTOPbIE MeTansbl OT
OarlbHeNLero OKUCNEHNs, U OHN COXPaHAT CTabusb-
HOCTb, YTO MO3BOJISIET UCMOSIb30BATb MX B KayecTBe
aHoAHbIX mMatepuanoB. K coxaneHuto, Taknx Mmetan-
NOB 04YeHb Mano. K HUM OTHOCATCSA MeTansbl nnaTu-
HOBOW rpynMbl, @ B LLENOYHbIX CPefax — eLle HUKesb
n ctanb. OcTanbHble MeTansbl B KA4eCTBE HEPaCTBO-
pUMbIX aHOLOB HE NPUrOOHbI.

ACCOPTUMEHT aHOAHbIX MaTepuasnioB pacLumps-
eTCq 3a cYeT ucnonb3oBaHusa yrnerpadwurtos. [pa-
uToBbIE aHoAbl yOOBNETBOPAOT OOSbLUMHCTBY
TpeboBaHU, NpenbsBAsgeMblX K aHOoAaM: BbiCOKas
3NEeKTPONPOBOANMOCTbL, MpubnuxarLasacs K Me-
Tanan4eckom, CTOMKOCTb K XMMUYECKUM BO3LENC-
TBUSIM, CTabUMbHOCTb XapaKTepUCTUK NpU aHOOHOW
nonapusaummn, Hesblicokass CTOMMOCTb. OCHOBHOM
HegJocTaToK rpaduTOBbLIX aHOLOB — M3HOC B MpO-
uecce anekTponuaa. Ons nNoOBbILLIEHUA CTOMKOCTU
rpacmToBbie aHogbl MPOMUTLIBAKOT Pa3fINYHbIMU
MartepmanamMm — CUHTETMYECKMMW CMoflamMu, Nonu-
MepHbIMW Macnamu. B nocnegHee Bpems B kadvec-
TBE Martepuana aHoga Ha4van MpUMEHATbCHA CTek-
noyrnepof, oTandarowmnincsa 60blLOA XUMNYECKOMN
CTOMKOCTbIO, OOCTaTO4HOM MPOBOAMMOCTbBIO, XOTS
OoHa B 3—4 pasa Huxe, 4eM y rpacuTa.

M3 MeTannmyeckmx aHOfOB Halle BCEro npMMeHs-
toTcs nnaTuHa u ee crinaebl. OCHOBHOWM HEJOCTATOK —
BbICOKasi CTOMMOCTb. C LieNblo 9KOHOMMUM UCMOSNb3YIOT
aHofbl, B KOTOPbIX NfaTMHa HAHOCUTCSA TOHKUM CITOEM
Ha OCHOBY, COXPaHsIOLLYI0 MAaCCMBHOE COCTOSIHME 3a
CYeT CyLLEeCTBOBaHMA Ha ee MOBEPXHOCTU OKCUOHbLIX
nneHok. Hambonbluee pacnpocTpaHeHWe B Ka4decT-
BE OCHOBbI MOJy4Ms TUTaH. XopoLune mMexaHuyeckme
CBOWCTBA MO3BOJSAT U3rOTOBNATL U3 TUTaHa aHoAbl
NOB6ON KOHCTPYKLMK.

LLinpokoe npMMeHeHne HaxogaT KOMMO3ULMOHHbIE
aHofbl, X MOBEPXHOCTb COCTOUT U3 OKCUOOB OBYX
nnm 6onee metannoB. CambIli U3BECTHbIN aHOM 3TOro
TMNa — OKCUAHOPYTEHNEBDIV TUTAHOBBIN aHof (ToBap-
HbIn 3Hak OPTA). OPTA cocTOUT 13 TUTAHOBOM OCHO-
Bbl, H2 KOTOPYO HAHECEH aKTUBHbIN CITON, COCTOSALLMN
13 guokeunga pyteHna RuO, n anokempa tutana TiO,,.
Kpome BbICOKOM KOPPO3NOHHOWM CTOMKOCTU, SMEKTPOL,
XapaKTepU3yeTcs HU3KUM MepeHanpshkKeHneM Bblge-
neHua xfopa n Kucnopoga (Huxe, 4em Ha nnatuHe).
Mo cBOEN CenekTUBHOCTU K peakLMn BblgeneHus Xio-
pa OPTA npeBoCXoauT BCE M3BECTHbIE SNIEKTPOOHbIE
mMaTepvarnsl.

YacTtb nepsas

KoHcTpyKynn aneKTpoaos

K KOHCTPYKUMU 3NEKTPOLOB NPELbABMAAOTCA Tpe-
60BaHus:

— MPOLECC ANEKTPONM3a OOSDKEH NMpOoTeKaTb B Ha-
néonee 6nNaronpuATHLIX FMAPOOUHAMUYECKUX YCHO-
BUAX, MPU KOTOPbIX 3PEKTUBHO OCYLLECTBNAETCS
NnoABOL, MCXOOHbIX BELLECTB K NMOBEPXHOCTU 3NEKTPO-
[a v obecrne4vvBaeTcs yoaneHne npoayKToB SMEeKTPo-
XUMMYECKOW peakLumun, B TOM YMCSie ra30006pasHbix;

— TOKOMOABOQL K 3f1EKTPOAY LOSDKEH rapaHTupo-
BaTb paBHOMEPHOE pacnpeperneHne Toka no ero no-
BEPXHOCTU NMPU MUHUMASTbHBIX OMUYECKUX NOTEPSX B
MaTepvare anekTpoaa;

— KOHCTPYKUMA 93MeKTpofa [HoimkHa obecneyntb
MWHUMAarbHbIA pacxod AparoLeHHbIX MeTasnsos;

— Heob6Xx0OoMMOe YCIOBME: BCE 3NEMEHTbl KOHC-
TPYyKUMN 3neKTpofa o6nafaroT KOPPO3MOHHOW CTOM-
KOCTbI0, [OCTATOYHOW AN ONIUTENbHOW SKennyaTawmm
B paboyeM pexume.

Mo TNy BKOYEHMS pas3nuyakoT MOHOMOSIAPHLIE U
6UNONAPHbIE 3NEKTPOAbl. Y MOHOMOMSAPHBLIX 3NEKTPO-
OB BCSl MOBEPXHOCTb NOMAPU3YETCH OOHUM 3HaKOM,
N TpeboBaHNs K MaTepmany u NoBEPXHOCTU 3NEKTPO-
[a OOVHAKOBbI AN BCEX ero 4acTten. B 6unonsipHbix
3M1eKTPOfax OfHa MX 4acTb paboTaeT Kak kaTtog, a
apyras kak aHop. O6e 4acTy Takoro anexkTpoaa gomx-
Hbl 6bITb HAAEXHO 3NEKTPUYECKN COELAMHEHBbI MEXOY
CO60M C BOBMOXHO 6051ee HU3KUM 3NeKTPUYECKUM CO-
npoTMBneHveM. B npocTtenuem cnyyae 61UnNonspHbIn
3M1EKTPOL — 3TO MfacTvHa, Ha OJHOW MOBEPXHOCTU
KOTOPOW NPOTEKaEeT aHoQHasa peakums, Ha Opyrom — Ka-
TOQHas.

LLInpoKo NpUMEHSIIOTCA SMEeKTPOLbI B BULE pasfiny-
HOrO pofa CeToK Uiu INCTOB MeTanna ¢ nepdopaum-
el 1M NPoceyKon OTBepCTUi 6e3 noTepu metanna.
Takve anekTpofbl UMEKT PasBUTYD MOBEPXHOCTb U
NO3BONAOT paLMOHasIbHO OCYLLECTBASATL OTBOS raso-
06pa3HbIX MPOAYKTOB U3 30HbI 3M1EKTPONN3A.

4.15.4. InekTpoananus

MepepacnpepeneHne M KOHLEHTPUPOBaHWE pac-
TBOPEHHbIX B BOAE NMPUMECEN OCYLLECTBNAETCS 3MeK-
Tpoamanudom. CyLIHOCTb MeToda 3akito4aeTcs B
NCMOJSIb30BaHWM HarMpaBfEHHOrO [ABWXEHUS WOHOB
nog OEeNCTBMEM 3NEeKTpUYecKoro nons. Ecnn kK anek-
Tpo4am NPUSIOKUTbL HanpsXXeHue, TO HaxodsLumecs B
pacTBOpe MOHbI NPUAYT B ABUKEHNE B COOTBETCTBUM
CO 3HAKOM WX 3apsga — OTpuLATENbHO 3aps>KeHHbIE
(aHWOHbI) K aHof@y, MONMOXMUTENbHbIE (KaTUOHbI) — K
Katogy.

Ecnu pasgenuTb 3NeKTponuaep Ha Tpu OTAeNeHus,
B OBYX KpamHWX pa3MecTUTb 3MEKTPOAbl (OTAENEHUS
Ha3bIBalOT ANEKTPOAHLIMM Kamepamu) U nponyckarb
3M1EKTPUYECKMIA TOK TO KOHLIEHTpaLMs COJel B anek-
TpoOHbIX Kamepax OyaeT Bo3pacTaTtb, a B CPegHEM
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oTaeneHnn — ymenbluatbes (puc. 1.19). [na pasge-
NEeHMA KaMep Takoro afeKTponuaepa-gvannsaropa
NCNosib3ylOT MOHOOOMEHHbIE MeMOpaHbl, KOTOpble
obnafarT CrnoCcOOHOCTLIO CENEKTUBHO MNponyckaTb
MOHbl OHOrO 3Haka M MNPEensaTCTBOBATb ABWXKEHMUIO
NPOTUBOMONOXHO 3apsXXEHHbIX MOHOB. [lepeHoc Toka
B MeMOpaHe OCYLLECTBMAETCA He 3aKpensieHHbIMU B
MaTpuue MoHamyM — MNpoTMBOMOHaMKU. Yem 6osbLue
4YUCNO MOABMXHBIX MOHOB, TO €CTb BbilLEe O0OMEHHas
€MKOCTb, TeM 60JIbLLE 3MEKTPONPOBOANMOCTb MEMO-
paHbl OCHOBHbIE 3NEKTPOXMMUNYECKME XapaKTEPUCTUKU

YacTn4yHO 0YULLEHHAs BOAa

Tt o
H* E = _< E OH1
He—Cl” E
Cl <+—F H—»-\a*
S Noe—>F
\_Pacteop HCI [E{Pactsop NaCl [ Pactsop NaOH /
lpombIBKa T MpombiBKa

Oynwaemas Boja

Puc. 1.19. Cxema U3MeHeH!s KOHLEHTPaLuUu pacTBopoB
B fiYeifKax TPEXKkaMepHoro annapara
ANA INEKTPOXMMUYECKOro o6ecconuBaHus Bofbl

MeMbpaH — CeneKkTMBHas NPOHULAEMOCTb 1 3NEKTPO-
NPOBOAMMOCTb, KOTOPbIE ONPEAENAOTCA KOMYECTBOM
WOHOOBMEHHBIX FPynM B MaTpuue 1 Ux Nnpupogon.

Ona nopaepXaHusi 3NeKTPUYecKoro Toka B Lenu
Ha 3MeKTpoAax OOMKHbI MPOXOANUTb 3NEeKTPOXMMMYEC-
Kne peakumn — Ha Katoe B OCHOBHOM BblAefeHne BO-
[0poAa, Ha aHode — BblAeneHne Kucnopoga:

2H,0 + 2¢ = H,0 + 20H
40H —4e = 0, +2H,0

(4.96)
(4.97)

B cooTBeTCTBUM C ypaBHEHUAMN peakLmii pacTBop
B KaTO4HOM Kamepe 6yaeT nofLlenadvsarbes, B aHOO-
HOW -— NOAKMCAATLCS.

B HacTosLLee BpeMs UCMOSMb3YHTC MHOroKamep-
Hble 3MeKTPOoNn3epbl ¢ 60MbLUXMM YMCIIOM Map KaTuo-
HO- 1 aHMOHOO6MEHHbIX MeMbpaH (puc. 1.20). Takne
YCTAHOBKM NpeacTaBfisioT COO0M  3MEKTPONN3epsl,
coctosiLme n3 100—-200 rugpaBiMyecknx Kamep, Ko-
TOpbIe MOTyT 6bITb COEIMHEHbI MOCNe0BaTENbHO UM
napasnsienbHo C ropu3oHTasIbHOM UMN BePTUKaNbHON
uMpkynaumen sogbl. CenekTMBHOCTb MeM6paH cosaa-
eT YCNoBus, MPN KOTOPbIX N3 HEYETHbIX KaMep HW Ka-
TWOHbI, H/ @HNOHbI HE MOT'YT MPOWTU B COCEAHNE KaMe-
pbl, BCNneacTeMe TOro, H4TO 3HaK Ux 3apsiga cosnagaet
CO 3HaKOM COOTBETCTBEHHO KATMOHOOOMEHHbIX U aHW-
OHOOOMEHHbIX MeM6paH. IMo3ToMy B H4eTHbIX Kamepax
NPOUCXOAUT NPOLECC OMNPECHEHUS, a B HEYETHbIX, Ha-
060pOT, KOHLEHTpaums Conen, B peaynsrare 4Yero B
kamepax obpasyetcs paccon. Ob6ecconeHHas Boga
N KOHLEHTPUPOBaHHbIN pacTBOp OTBOAATCA MO COOT-
BETCTBYIOLLMM Tpybonposofam. Llleno4vHon pactsop

Puc. 1.20. | — katop; Il — aHop;
C — KaTMOHUTOBbIE MEMOPaHbI;
A — aHNOHNTOBbIE MEMOpaHbI;
1 - npucoeamHeHne K
OTpULATENIbHOMY NONKOCY
BbINPSAMUTENS; 2 — BbIXO[,

205 E
® ®

—©
i —®

razao06pa3Horo BOJOPO.AA;

3 - nojaya Bofibl Ha NPOMbIBKY
KaToLHON Kamepbl;

4 — ojaya CoSIOHOBATO BOAb!
B PACCOJIbHbIE KAMEPLI; 5 — TO
)K€, B ONPECHUTENbHbIE KAMEpbI:
I 6—nogaya BOAbl HA NPOMbIBKY
aHOJIHOII Kamepbl; 7 — BbIX0A,
ra3006pasHbIx Kucnopoaa u
X10pa; 8 — npucoeanHeHue

K NMONOXNTENbHOMY NONOCY
BbINPAMUTENS; 9 — 0TBOA

® ®

onpecHeHHo BoAbl; 10 — 0TBOA
KOHLIEHTPUPOBAHHOIO paccona

— OO
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N3 KaToO4HOW KaMepbl U KUCNbIA pacTBOP U3 aHOOHOM
Kamepbl MOryT OTBOOUTBLCA CaMOCTOSATENbHO MO OT-
OENbHLIM NIMHWAM A5 AanbHENLLEro NCnofb30BaHNs
W Xe, ecnn Takom HeobXoaMMOCTN HET, nogcoean-
HATBCS K JIMHUM paccona.

B anekTpogmnanmsaropax npUMEHSIIOTCA XMMUYec-
KM CTOMKWE 3NeKTpodbl U3 NNaTMHUPOBAHHOIO TUTa-
Ha, OPTA, pexe — 13 Hep>aBetoLLEen cTanm unu rpa-
duTa.

Metoab1 opraHnsaumm npouecca

OpraHunzaums npouecca anekTpogvannsa: oH Mo-
XeT OblTb OfHOHAMNPAaBMIEHHbIM (KMACCUYECKUM) Unn
o6paTuUMbIM.

Mpn ogHoHanpaBneHHOW cXeme MOoSIAPHOCTL MpK-
NOXXEHHOrO MOCTOSIHHOIO HanpsHKeHWst 1 Ha3HadyeHne
kamep (OMpecHSLWMX U KOHLEHTPUPYIOLLMX) ocTa-
I0TCH HEU3MEHHbIMU. HeocTaTtoK Takom Cxembl — 3a-
rPA3HEHME MOBEPXHOCTU MeMOPaH MUHEpPanbHbIMU U
HeMUHepanbHbIMU BeLlecTBamMu, CoOaepXalliMmMmcsa B
BOAle (CONM >XECTKOCTU, OpraHnyeckne n HeopraHu-
Yyeckne Konnongbl, MUKPOBUOSIornieckne opraHmambl
nT.a.).

Mpu obpaTtmMom npoLiecce nNponcxoauT rnepunoam-
4YeCKOe M3MEHEHME MOMAPHOCTU MPUMOXEHHOIO Ha-
npskeHns. OTCeK, KOTOPbIA BHa4Yane 6bi1 ONpecHsto-
LLMM, MPY U3MEHEHUWN HaNpaBfieHNst TOKa CTaHOBUTCA
KOHLIEHTPUPYIOLLIMM, N HA060pOT. Tak ocyLlecTBnseT-
Csl 04UCTKA MeMbpaH OT 3arpsA3HEHNIA.

Oco6eHHOCTb 06pPaTMMOro aneKTpoamanmsa — uc-
Nnonb30BaHNe CMMMETPUYHbBIX MeMOPaH, TO eCTb OHU
paboTalT 0AMHAKOBO B 060MX HaMNpaBneHusX, U cUC-
Tembl O3 UMEKT CUMMETPUYHHYO KOH(IUIYpaLuio.

Hepoctatok meToga — HE06XoAUMOCTb NpeaBa-
PUTENBHON OYMCTKWU BOA OT B3BELLEHHbIX M KOSSIO-
MOHbIX YacTUL, KOTOPble MOryT 3aCOopsATb MOHUTHbIE
MeMObpaHbl.

TexHOonorn4eckne 0co6eHHOCTU MemMb6paH U
annaparoB

MokasaTenu paboTbl SNEKTPOANANINSHBIX YCTaHO-
BOK ONpefensoTcs B NepBylo ovepedb Xapakrtepuc-
TYKamn memopaH.

Yepes npeanbHy0 KaTMOHOOOMEHHYIO MeMbpaHy
OCYLLIECTBJIIETCA MEPEHOC TOSIbKO KATMOHOB, Yepes
AHMOHOOOMEHHYIO — TONIbKO aHWOHOB. B peanbHbix
yCrnoBusaX MembpaHbl He obnagatoT maeanbHon ce-
NEKTUBHOCTbIO M HYaCTUYHO MEPEHOCAT MOHbl 060MX
3apsaoB.

Kpome cenekTMBHOCTU, MOHHOOOMEHHasi Membpa-
Ha OoMmKHa o6nagatbh O6LMMM CBOMCTBAMM: BbICOKOM
371EKTPONPOBOAMMOCTLIO, XMMUYECKON N MeXaHuyec-
KOW CTOMKOCTbIO B OKUCIIUTENbHBLIX Cpeaax, cTabub-
HOCTbIO XapaKTepUCTUK, BOSbLUMM CPOKOM CIYXO6bl.
Kpome Toro, MoHoobMeHHaa MembpaHa [oSKHa MakK-

YacTtb nepsas

CUMasibHO OrpaHnYMBaTh TPAHCNOPT MMAPaTHON BOAbI
(nepeHoC Monekyn BoAbl COBMECTHO C MOHOM, OObIY-
HO B BMAe rmgpartHom 060M04KM NOCAELHErO).

TonwmHa membpaH AomKHa 6biTb MUHUMATTbHOWN,
YTOObl HAMMEHbLLLVM ObINIO CONPOTUBIIEHME ANEKTPO-
TOKy. Ho B TO Xe Bpemsl TonwmHa fomkHa 6bITb JO-
CTaTO4YHOWN [/ MEXaHMYECKOWM NPOYHOCTN MeMbpaHbl
B CBA3M C HepaBHOMEPHbLIM pacrnpeneneHmemM rmgpas-
NMYECKOro OaBfieHnsi B Kamepax geMmHepanmaaunm n
KOHLIEHTPUPOBAHUS.

Mo pyHKUMOHANBHOMY Ha3Ha4YeHUIO MeMOPaHbl MO-
ryT 6biTb KATUOHOOOMEHHBLIMU, AHNOHOOOMEHHBIMA U
6unonspHeIMn. Mo cocTaBy NOSIMMEPHON MNEHKU — FO-
MOF€HHbIMW 1 TETEPOreHHbIMMN.

leTeporeHHble MeM6paHbl MOony4YarT npeccoBa-
HMWEM TOHKOM3MESTbYEHHOW CMOJbl U MHEPTHOIO CBS-
3yowero. TakMMmm nnaacTUYHbIMK CBA3YIOLUMU Ma-
Tepuanamm Moryt ObiTb MONUITUNEH, MNOMMCTUPON,
NonMMnM300YyTUNEH, Kayyyku. Xnmmudeckass CTOMKOCTb
MeMOGpaH BO3pacTaeT Npu UCNosib30BaHWM B Ka4eCTBe
cBA3ytoLero Matepuana gproponedunHoB. B retepo-
FeHHbIX MeMbpaHax, BblNyCKaeMbIX Haller NPOMbILLI-
NEHHOCTLIO, B KA4YeCTBE CBSA3YIOLLEro MUCMNOMb3yeTcs
NOSINSTUNEH.

[OMOreHHble MemMOpaHbl U3roTOBMAIOT U3 OOHOW
WOHOOOMEHHOM CMOSbl. TakMe MemMbpaHbl 06nagaroT
BbICOKMMWN SNTEKTPOXMMUYECKMMM  XapaKTepucTmKa-
MU, XOTS MEXaHMYECKN OHN HEQOCTATOYHO MPOYHBI.

Hanbonee nepcnekTMBHbLIMU CHATAIOTCA FOMOreH-
Hble MembpaHbl. VX nonyyarT nonuMmepusaumnen unm
cornonvMmepunsaLment HeHacbIWEeHHbIX COeANHEHUN,
OOHO M3 KOTOPbLIX COOEPXWUT FOTOBblIE WMOHOrEHHbIE
rpynnbl UK Takne yHKLMOHasbHbIE Fpynnbl, KOTO-
pble NErko NepeBOAsATCS B MOHOreHHble (amMuaHble,
3hUpHbIE).

[MnoTHOCTb TOKa B 3nekTpoguanuMsartopax -—
0,2-1,0 A/gm?. Yem 6ornblUe MAOTHOCTb TOKAa, TEM
6onbLUe 3aTpartbl ANeKTPo3Heprun. MNpn peskom yBee-
NIMYEHMM MITOTHOCTM TOKA MOXET Ha4aTbCs Meperpes
N gaxke npoxor MembpaH — gornyckaemasi Temnepary-
pa HarpeBa He 6onee 60°C.

Pacxofn anekTpoaHeprum npu onTumarbHO opraHu-
30BaHHOM TEXHOIOTMN U MUHEpaNU3aumm NUCXOOHOM
BOAbl He MeHee 1 r/n cocTtasnseT npumepHo 1 Bt/n.
Mpy yMeHbLUEHUN MUHepanu3aumm Bogbl, 0COOEHHO
MeHee 0,5 r/n, 3aTpaTbl 3MIEKTPOIHEPIMM HA NPeoao-
NeHne 3NeKTPUHECKOrO COMPOTMBIIEHMS BOAbI CTaHO-
BATCS 3HAYMTESNIbHBbIMU, U CregyeT OUeHUBaTb TEXHO-
NIOMUIO MO SKOHOMUYECKUM KPUTEPUSIM.

HanpshxeHve Ha anekTpoguanuaartope (B 3aBuCU-
MOCTM OT KOJIN4eCcTBa Kamep, CTEMEHN MUHepanuaa-
LN UCXOOHOW 1 EMUHEPANTM30BAHHONM BOObI) MOXET
konebartbcsa B npegenax ot 300 go 1000 B.

OueHb BaXKHOE CBOWCTBO WMOHOOOMEHHbIX Memo6-
paH — CKIIOHHOCTb K HabyxaHuio, KoTopas cBs3aHa C
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rmgpataumen MKCUPOBaHHbLIX MOHOOOMEHHbIX MpYrn U
NPOTMBOMOHOB. YeM 60rbLLe 06MeHHast EMKOCTb U CMo-
COBHOCTb K rmaparaumm MOHOB BCEX BUOOB, TEM 60rbLLe
HabyxaHue MembpaH. HeHabyxatoLLpme MembpaHbl Mpo-
BOOAT TOK B HE3HAYUTENbHOM CTEMEHM, a NPy HabyxaHum
MOJEKYIbl BOAbI BbI3bIBAIOT AMCCOLIMALINIO MOHOTEHHbIX
rpynmn, ¥ NPOTMBOWOHbLI BMECTE C BOLLIEALLMM B Membpa-
HY SMEKTPONIUTOM Ha4YMHAIOT NEPEHOCUTL TOK.

XopoLwmmMmn  aKcnflyatauMoHHbIMU - XapakTepuc-
TMKamMn 06nafatoT MoNnydYeHHble Ha OCHOBE (PTOpU-
POBaHHbIX HEHACbILEHHbIX COeQuHEHU MeMbpaHbl
MP®-26 n MP®-4MB, conepxauyme -SO,H B Kavec-
TBE€ WMOHOreHHbIx rpynn. MP®-4MB Becbma Tepmo-
cTonkKa u MoXeT npumeHsaTbes npy 100 °C u Bbilwe.
3T MeMb6paHbl Nokasann XMMUYECKYI0 CTOMKOCTb B
CUIbHbIX OKUCAUTESbHbIX Cpefax: XpOMOBOW KUCIO-
Te, TMMNOXNOpUTE HATPUS, KOHLEHTPUPOBAHHOW LLie-
noym n cepHon Kucnote. ELle 6onbLuein XmMnyeckom
CTOMKOCTbIO Obnagjaetr membpaHa M®-4CK, Bbigep-
Xupatouwlasi gencTeme Hambonee akTMBHOrNO ONns mo-
HUTHbIX MemMbpaH okuncnuTensa — 10%-Horo pacteopa
H,O,. na obecrneyeHns MexaHU4eCKoW MPO4HOCTU
mMembpaH M®-4CK cmony HaHOCAT Ha TkaHb 13 Nonu-
TeTpadTopaTUNIEHA.

B Tabn. 3.4 npuBeneHbl XxapakTepUCTUKN HEKOTO-
pbIX CEPUINHO BbIMyCKaeMbIX B POCCUM reTeporeHHbIX
MeM6bpaH.

Hanbonee coBepLUeHHblE MeEMOpPaHbl NPON3BOAAT-
Csl B HACTOsLLIEE BPEMS ANOHCKUMU compMamm «Acaxm
kemukan» n «Acaxu rnacc» Ha OCHoBe nepgTopyrie-
poaHbix MaTepuanos ¢ -COOH B ka4ecTBe MOHOreH-
HbIX rpyn, a Takxe donpmon «[onoH» (CLUA).

KoHcTpykuyun u cxembl

YMeHbLLIEHME OMUYECKUX NOTEPb B pacTBope Ao-
CTUraeTcs MakCMmasibHO BO3MOXHbIM COMMXKEHMEM
3/1eKTPOAOB M COOTBETCTBEHHO MeMbpaH. VIHTepBsansl
MeXay HMMK 06ecneymnBaroTCs NPoKnagkaMum pasnuy-
HOM KOHCTPYKLMM, Yallle BCero — nabupuHTHO-ceT4va-
TbiMW. TpOKNagKM BbIMOMHAKT TakXe Ba)XKHYH POJib
Typbynuaaumm notoka oAbl (YMEHbLUEHWE OrnacHOC-
TN BOSHUKHOBEHMS OTIOXEHMI). IpUMEHSOTCS 1 Npo-
unmpoBaHHbie MembpaHbl (6€3 NPoKnagok), U Npo-
KIagKu CTPYHHOro Tuna.

Bo n3bexaHne o6pa3oBaHUs 3aCTOMHbLIX 30H B Ka-
Mepax KOHLEHTPUPOBAHMSA 3HAYUTENbHYKO 4acTb (OO
80%) nosly4aemMoro pacTesopa Bo3BpalLialoT B Ananms-
HbI annapaT — co30aeTCs UMPKYALUMOHHBIA KOHTYP.

BBefneHne B Kamepbl OeMUHepanu3auum Cmecu
rPaHyNMpPOBaHHbIX UN B BUOE BOMIOKOH KaTUOHUTOB
N aHVOHUTOB — CMOCO6 CHMXXEHWUSI HUXKHErO SKOHOMMU-
Yecku onTumansHoro npegena — 500 Mr/n — gemMuHe-
panuayemon BoAbl (3neKkTpofenoHmnzaums). B atom
crny4ae MOXHO MOMYyYUTb He TOSNbKO MPECHYI, HO 1
rny6okogemMuHepanm3oBaHHyto sogy (puc. 1.21).

Ycnosusi npumeHeHns1 metoga

Mem6paHbl aneKTpoauanunaHbole Tak Xe, Kak 1 06-
paTHOOCMOTUYECKUNE, TPEOYIOT UCXOOHYHO BOAY Onpe-
OeneHHoM YncToThl. Boga, nogaBaemas K an1eKTpoam-
annu3Homy annaparty, JofKHa cojepxartb, He 6onee:

XKECTKOCTb 06Las — 40 MMOsb/;

B3BelLeHHble BellecTBa — 1,5 mr/n;

LuBeTHOCTb — 20 rpagycoB MNo MraTUHO-KO6anNbLTo-

BOW LUKane;

AHop,

Kartop

OpeHax
OunuieHHas BoAa  Puc. 1.21. Cxema
3/IEKTPOAENOHU3ALINOHHOIA
YCTaHOBKM
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nepmaHraHaTHas okmcnsemocTts — 5 mrO/n;

xenes3o o6uiee (Fe) — 0,05 mr/n;

mMapraHey obwmii (Mn) — 0,05 mr/n;

6oparsl (no BO,) — 3 mr/n;

6pom (Br) — 0,4 mr/n;

anomuHnn (Al) — 0,05 mr/n.

OnekTpoananuaHble annapartbl NO3BOSAIOT AEMU-
Hepanu3oBaTtb BOAY MPaKTUYECKU J060M CTeneHn
MUHepanMsaLum NoYTU NONHOCTLIO.

My6uHa OYMCTKM — PErynupoBKOM pacxoda Ouu-
Laemon Bofpl.

Cpok cnyx6bl annapaTtos npumepHo 10 ner.

Pacxon anektpoaHeprum — 0,5-2,5 kBT - u/m® (B
3aBUCUMOCTW OT MUHepanuM3aumn UCXOOHOW BoAbl U
OPpYrux ycrnoBumn).

[aeneHne Boapl Ha Bxoae — 0,15-2,0 MIa; Ha Bbl-
xope — 0,2-0,5 MMNa.

Temnepartypa Bogpl Ha Bxoge — 18—-25°C; BO3MOX-
HO MoBbILLEeHNe TemnepaTypbl 8o 40°C — B 9TOM Chy-
Yae pacxof 3MEeKTPO3HEPrnn yMEeHbLLAETCA NpuMep-
Ho Ha 20-30%.

Pexunm paboTbl — HenpepbIBHbIA. Bopbba ¢ oTMo-
XEHVAMM CONMEN Ha MOBEPXHOCTM MeMmOpaH: nepe-
MONIOCOBKa 3MEKTPOAOB C OOHOBPEMEHHbIM Mepe-
KNo4YeHeM NOTOKOB Avanuaara 1 paccona, a Takxe
NOAKMCNEeHne paccona n katonuta. BoamoxHa — npu
HeO6XOAMMOCTN — OTMbIBKA TPaKTOB MOBbILLEHHbLIMU
[03aMU KMCINOTbI U pacTBopamMu Komriekcoobpaso-
BaTenen.

4.15.5. OcHoBHbIE TEXHONOrUYECcKNe
napameTpbl INEKTPOXUMUYECKUX METOA0B

HecmoTps Ha CyLLLeCTBEHHbIE pasfinyuns B MeXaHns-
M€ U KMHETUYECKNX 3aKOHOMEPHOCTAX NMPUMEHSIEMbIX
Ha NpakTUke MEeTOOOB 3NEKTPOXMMUYECKON OYUCTKM
3arps3HEHHbIX XXNOKOCTEN U HA KOHCTPYKTUBHbIE pas-
nm4ua annapatoB ANs 3NeKTpoobpaboTkM BOAbI, He-
KOTOpblEe TEXHONOMMYECKME MOoKasatenn n Metogmka
nx pac4eta obLme.

BaxHenwmnin nokasateflb npouecca 9neKTPoXu-
MUYECKOWN OYUCTKM BOAblI — pacxop 9feKTPOIHEPrum,
HEeOOXOAUMbIN AN OOCTUXKEHUS TpebyeMon CTeneHu
OYNCTKUN B eanHuLe obbema. YOenbHbIN pacxos afek-
TPO3HEPrMM B 06LLEM Cllydae onpegenseTcs no gop-
Myrne:

W= LT U, (4.98)
Q. .

roe W — ygenbHbI pacxop 3MeKTPO3HEPruu,

BT -4yHa 1 nwm kBT - 4Ha 1 M® Bogbl;, | — cuna

ToKa, A; T — NpPOAOIMXUTENBHOCTb 9MEKTPONU3a, Y;

Uom — HanpsbkeHve Ha anekTpoguanuaaTope, B;

Q — obbem Boppbl, ob6pabaTbiBaeMol 3a Bpems f,

nwvnn m3,
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4.15.6. IneKkTpoxumnyeckoe
ob6e33apaxuBanue BoAbl

Mpn peanusaumm aNEKTPOXMMUYECKUX CMOCOOOB
BOJOMOArOTOBKM 06ecne4vmBaeTcs obesszapaxunsaHme
XNOKOCTU, TakK Kak 3MeKTponu3 BOAHbIX pacTBOPOB
conpoBoxaaeTca 06pa3oBaHNEM B 06bEME INIEKTPO-
nviTa CuUsbHbIX Oe3UH(EeKTaHToB. HanoxeHwe anek-
TPU4ECKOro ross Ha obpabdarbiBaemylo XWOKOCTb
MOXET BbI3BaTb HEO6paTMMOoe arperatmposaHme MyK-
pOOPraHM3mMoB, YTO NO3BOSAET UX OTAENUTbL Ha PUb-
Tpe ans rpyéoaucnepcHbIX NpUMecen.

B kadecTBe cpeacTBa Ans Ae3nHGEKLMM BOAbI Ha-
néonblLlee pacnpocTpaHeHue MonyYnunIn Xop U ero
KWUCNOPOAHbIE COEANHEHUS. DNEKTPOXMMNYECKOE NPO-
M3BOACTBO XJlopa 13 XNOpUAHbLIX PACTBOPOB C nocne-
OYIOLUM ero pacTBopeHvemM B 06beme 3feKTponuta
NPUBOAUT K 06pa3oBaHuI0 MOLLHBIX 6aKTepULUMOHbIX
areHtoB HCIO n CIO- — xnopHOBaTUCTOM KUCMOTbI U
FMNOXSTIOPUT MOHA COOTBETCTBEHHO.

B nocnegHve rogbl Hambosbluee MNpPUMEHEHNe
HaxoOsT SMNEeKTPONN3HblE YCTAHOBKW, MO3BOSAOLLME
Nony4YnTb peareHTbl AN ob6e3zapaxusaHns BoObl He-
NOCPEeACTBEHHO Ha MecTe noTpebneHus. Yacto B Ka-
YeCTBE CbIPbsi UCMOMb3YIOTCA X10pUAHbIE PACTBOPbI
€CTECTBEHHOIO NMPOVCXOXAEHNA — NMOA3EMHbIe MUHE-
panu3oBaHHble BOAbl 1 MOpPCKas BoAa.

O6paboTKy BOAbI XJIOPOM OCYLLIECTBASAIOT C MOMOLLbHO
X/10paTopoB, B KOTOPbIX ra3006pasHbin (MCrapeHHbIN)
XIop abcopoupytoT BOAON. MonyyeHHyto XIOpHYO Bogy
13 xsiopaTopa NogaroT K MecTy notpebneHuns.. Xotsa aToT
MeTop, 06paboTKM BOAbl U ABNSETCA Hanbonee pacrpo-
CTpaHeHHbIM, TEM He MeHee, OH 0brafaet LenbiM pagom
HepgocTaTkoB. [pexxae BCero, CroXHbI TPAHCMOPTUPOBKA
N XpaHeHne 60MbLIMX 06BEMOB XNOKOr0 BbICOKOTOKCUY-
Horo xsiopa. Npu Takor opraHu3daumun npouecca Heus-
6E>XXHO NPUCYTCTBYIOT NOTEHUMAbHO OnacHble cTagum —
npexae BCero pasrpy3ka eMKOCTEN C XXMOKVMM XJT0POM U
€ro vcnapeHvie ans nepesofa B padouyto coopmy. Cozga-
HMe pabo4mx 3anacoB XJ/10pa Ha Cknagjax npeactasnset
OMacHOCTb He TONBKO A1 pabo4dero nepcoHana CTaHumm,
HO M [NA XXMTEmNern PacrosioXeHHbIX PALOM JOMOB.

Kak anbTepHaTuBHbLIA BapuaHT X/TOPUPOBaHUIO B
nocnegHve rogbl BCE LUMPE UCMONb3YOT 06paboTKy
BOAbl pacteopom runoxnoputa Hatpus (NaClO), npu-
4YeM 3TOT MEeTO[ HaxoOuUT MPUMEHEHWe Ha 6OMbLUNX
CTaHUMAX BOOOMNOArOTOBKM U Ha HEBOMbLUMX OO6bEK-
Tax, B TOM YMCIe N B HAaCTHbIX JOMaX.

O6e33apaxvBaHne BOAbl N OKUCNEHWE NpUMecen
C UCMNOMb30BaHMEM MMMNoXIopuTa HaTpus, MPoON3BoOAN-
MOrO 3NEKTPOXMMMNYECKM, BMEPBbIE ObINI0 NPUMEHEHO
B CLLA B koHLe 30-X rogoB NpoLLIOro CToNeTus.

lvnoxnoput HaTpus obnapjaeTr pPsSOoOM  LEeHHbIX
CBOWCTB. Ero BogHble pacTBOpbl HE MMEKT B3BECEMN
N NO3TOMY HE HYX[AKTCA B OTCTauBaHUW, Hanpumep
B MPOTMBOMONOXHOCTb XJIOPHOW n3BecTu. NpumeHe-
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YacTtb nepsas

HWe rmnoxnoputa HaTpusa s 06paboTKM BOAb! HE Bbl-
3bIBaET YBENMYEHUS €€ XECTKOCTU, MOCKOSbKY OH He
COLEPXUT COMen KanbLmsa 1 MarHus, Kak XfopHas ns-
BECTb WUIU rMMNOXNOPUT Kanbuus. BakTepnunaHein ag-
dekT pactsopa NaClO, nonyyYeHHOro 3MEKTPONNIOM,
BbiLLE, YEM Y OPYIUX 0Ee3NH(EKTAHTOB, AENCTBYIOLLEE
Hayasno KOTopbIX — aKTUBHbIN xnop. Kpome Toro, pac-
TBOp 06f1afaeT eLle 60MbLUMM OKUCIIUTENbHBIM Aelic-
TBMEM, YEM PaCTBOPbI, MPUrOTOBNIEHHbIE XUMUYECKNM
MEeTOoA0M, n3-3a 60S1ee€ BbICOKOrO COAEpPXXaHus XJop-
HosatucTon kucnotel (HCIO).

MpumeHaloT aBa cnocoba 3MeKTPOXUMUYECKOrO
o6e33apaxmBaHuns: Mosly4eHne runoxnoputa HaTpus
3MIEKTPONN30OM C MOCNeayoLLMM BBEOEHNEM €r0 B 06-
pabaTbiBaeMy0 BOLY M HEMOCPELACTBEHHbIN 3MEKTPO-
nn3 obpabdaTbiBaeMon Bofpl. [lonyyeHne runoxnopura
HaTpusi B SNMEKTPONN3epe Npon3BOaNAT B Nepuogmyec-
KOM U1 HEMPEePLIBHOM pexxumax. [Mpu neprogmnyeckom
pexume paboTbl UCXOOHLIA PacTBOP CONM 3anvBearoT B
HEMPOTOYHbIVA SNEKTPOSIN3EP, MPOBOAOAT 3SNEKTPONnN3
0O ronydeHus TpebyemMon KOHLEHTpauum rnnoxno-
puta HaTpus, 3aTeM CNMBatoT B 6aK-HAKONUTENb U UC-
NOnb3YIOT ero 0TTyAa no Mepe HeoO6Xo0ANUMOCTH.

[MpOTO4HLIN pexum npegycMaTpmuBaeT HenpepbIB-
HbI SMEKTPONN3 pacTBOpa XIopuga HaTtpus ¢ OOHO-
BPEMEHHbIM [003MpPOBaHMEM runoxnopuTta B obpabda-
TbiBAEMYIO BOAY.

B HacTosllee Bpems 6OMbLUMHCTBO UCCnenoBa-
TENen 1 NpakTUKOB OTHAAKT npefnoyTeHve AByxcTa-
OVAHOM opraHu3auuun npouecca o06e33apaxmnBaHus
nUTbEBOW BOAbl. Ha nepson ctagumn o6paboTKy BOAbI
BEOYT C MOMOLLbIO 030Ha — Ha 3TOW CTagum NPOMCXo-
OWT ob6e33apaxunBaHue BoAbl 1 [ocTuraeTcs rnybokas
OKMCNUTENbHAsA OECTPYKUUS OPraHn4yeckmx npume-
cen. Ha 3akniountensHoOM cTtagun HenocpeacTBEHHO
nepeqn nogayen BOAbl B pacrnpemenutenibHyo ceTb
NPOBOAAT TaK HadbiBaeMoe PUHMLLIHOE 06e33apaxu-
BaHVe C MOMOLLIbIO XJIOPMPYIOLLMX areHToB, obnaga-
OLWNX ONUTEeNbHbIM OENCTBMEM, YTO obecnedmBaeT
YCTOM4YMBOCTb BOAbI K MOBTOPHOMY MHAULIMPOBAHMIO.

Mpn wmncnonb3oBaHMn Tako KOMOUHMPOBAHHOM
CXeMbl 06e33apaxunBaHns BOObl BO3MOXHO 3HAYK-
TENMbHOE COKpaLleHne [O3MPOBKU  XJIOPUPYHOLLMX
areHToB B 8—10 pas, 4To NPMBOAUT COOTBETCTBEHHO U
K YMEHbLLEHMIO COOEPXXaHUS B BOAE XJIOPUPOBaAHHbIX
yrneeogopoos.

4.16. MarumTHasa o6pab6oTka
BOAbI

B nocnepgHune pecAtunetus, Kak B Poccun, Tak u
3a py6exom, ans 60pbbbl C 06pa30BaHNEM HAKUMNK U
OTNOXEHUN HA BHYTPEHHEN NOBEPXHOCTU TPY6 U Ten-

NOOBMEHHOI0 060PYA0BaAHUSA MPUMEHSAOT MarHUTHYIO
06paboTKy BOAbl. Ee LUMPOKO MCMONb3YIOT B KOHAEH-
catopax napoBbiX TYpObUH, naporeHeparopax HU3KO-
ro JaBfieHVs U Manor Npon3BOAUTENBHOCTU, TEMNSO-
BbIX CETAX M CUCTEMAx ropsiv4ero BogoCHabXeHus, B
pas3nuyHbIX TEenMOOOMEHHbIX annapatax. JddekT,
nocnencTems 06paboTKn BOLbl B MArHUTHOM Mose 1s-
BecTHbl gaBHo. Ewe B Xl B. 66111 0TMeYeHbl ne4veob-
Hble CBOWCTBa «OMarHM4eHHoOM» BOAbl. HO TONbKO B
XX B. Ha4anocb UCMonb3oBaHMe MarHNTOB B TEXHUKE
BOZOMOOrOTOBKM.

MepBbIvi MaTeHT Ha annapaT MarHUTHOM 06paboTKK
BOAb! 6b11 BblgaH B 1946 r. 6ebrMnCKOMY UHXEHEPY
T. BepmelipeHy, eLe 3a 10 neT 4o 3T0ro 06Hapy>XmB-
Llero, 4YTO Npu Harpeee BoAbl, NepeceKLlen CUoBble
NIVHUX MarHWTHOroO Moss, Ha MOBEPXHOCTU Tennooo6-
MeHa HaKurb He o6pasyeTcs.

4.16.1. T'unote3bl 1 (haKTbI

MarHutHasa o6paboTka BoObl B annaparax ¢ noc-
TOSIHHBIMW MarHuTaMyM Wn 3feKTpoMarHutamu npu-
MEHSIeTCS YK€ HECKOSbKO AecAaTunetuin. 3ameydeHo,
YTO NMpu BO3LENCTBMM MarHUTHOIO NOMA Ha ConeBble
Kpuctannbl MNOCNEeQHNE MEHSIOT CBOK CTPYKTYpY:
KpucTannbl CTAaHOBATCA ropa3fo Mesbye, U KpucTan-
Nbl KanbuMTa npuobpeTarT OparoHUTHYK opmy.
B uenom kpuctannel kapboHaTa Kanbuus BMECTO
O6bIYHOW Hakunu 06pasyloT PbIXy Maccy, Nerko
BbIMbIBaemMyto 13 Tpybonposoga. Kpome Toro, 06-
pasoBaBLUascsa 6onbluas NOBEPXHOCTb MHOXeCTBa
MENKNX KPUCTaNNOB «KOHKYPUPYET» 3a OTNIOXEHUS C
HarpeTon nosepxHocTblo. Bonee 70% 4acTuy uMeroT
pa3mep meHee 0,5 MKM.

MexaHn3M BO3[AEeNCTBMA MarHUTHOrO NOSs Ha BOAY
N copepxaiumecs B Her MpumMecyu oKoHYaTeslbHO He
BbISICHEH, HO MeeTCs paf rmnoTes.

CoBpeMeHHble BO33peHUs OObACHSAIT MeXaHu3M
BO3[AENCTBMA MarHUTHOrO MOMA Ha BOdy M ee npume-
CY nonsapu3aunoHHbIMK ddhdekTammn 1 gedopmauiy-
el MoHOoB conen. 'mopaTaunsa MOHOB Npu 06paboTKe
YMEHbLLAETCH, MOHbI CONMXatoTcs, obpasys Kpuctan-
nuyeckyto dopmy conu. B ocHOBY ofjHOW 13 Teopui
MOMOXEHO BAIWAIHWE MArHWTHOrO Mons Ha Komnnoua-
Hble MPUMecK BOAbl, [OPYrol — N3MEHeHMe CTPYKTY-
pbl BoAbl. Mpy HanoOXeHun MarHUTHOrO MOMsA B Mac-
ce BOAbl (POPMMPYIOTCHA LEHTPbl KpUCTannsaumu,
BC/IEACTBME YEro BblAeNeHe HepacTBOPUMbIX COMen
XECTKOCTU MPOUCXOAMT He Ha TensonepeaaroLen no-
BEPXHOCTM (HarpeBa uUnu oxnaxmnaeHus), a B o6beme
BOAbl. TakMm 06pa3om, BMECTO TBEPOOW Hakunu B
BOJE MOSABMAETCA MUIPUPYIOLLNIN TOHKOOMCMNEPCHbLIN
Lwnam, ferko ygansembli C NMOBEPXHOCTU Tennoo6-
MEHHWKOB 1 Tpy6onpoBoaoB. B annapatax MarHUTHON
06paboTKM BOAA AOSKHA ABUraTbCs NepneHanKynsap-
HO MarHUTHbIM CUSI0BbIM JIMHUAM.

BOOONMOAINOTOBKA

Bbubnuoteka «AkBa-Tepm»



4.16.2. TexHonorus nposegeHus
u ycnosus npuMeHeHua metoga

MarHutHasa o6paboTka 3akno4aeTcs B Nponycka-
HVMM NOTOKa BOAbl Yepe3 MarHMTHoe none, cosgasae-
MO€ NOCTOSAHHBIM MarHUTOM UKW SNEKTPOMArHUTOM.

B HacTosLee Bpems B Poccum BbinyckawooT asa
TMNa annapatoB A1 MarHUTHOM 06paboTKM BoAbl — C
NOCTOSIHHBIMW MarHUTamMun 1 anekTpomarHitamu. Bpe-
Ms NpebbiBaHMA BOAbl B annapare onpejensercs ee
cKkopocTbio B npefenax 1-3 m/c. Metop achdekTvBeH
npv 06paboTke BOA KarnbLMeBO-KapboHaTHOro Knacca,
KOTOpble cocTaBnsatoT okorno 80% Bcex Bod Poccun.

YcnoBus NpYMeEHeHWs annapaToB Af1s MarHUTHOWN
o6paboTkn Boabl: CHulT 1I-35-76*, CHuI 41-02-2003
(paHee — CHuIT 2.04.07-86) n CI1 41-04-2000 (paHee
PykoBOACTBO MO MPOEKTUPOBAHMIO TEMMOBbLIX MYHK-
ToB. M.: Ctponmsgar, 1983).

Ans 4yryHHbIX v gpyrux napoBbiX KOT/IOB C TeMrie-
partypovi Harpesa Bogsi 4o 110°C ponyckaeTtcs:

kapboHaTHas XXeCTKOCTb He 6onee 7 MMOnb/T;

copepxaHue xenesa (Fe) — no 0,3 mr/n;
obsA3atenbHa yCTaHOBKA LUMAMOOTAENUTENS Ha
nNpoayBOYHOM TPy6ONpoBOAE KOTNA.

/151 BOJOrpeiHbIX KOT/IOB C TeMIEpAaTypoU Harpesa
BoAbI [0 95°C B 3aKpbITOVN CUCTEME TEMIIOCHAOXKEHWST:

XeCTKOCTb kapboHaTHas — He 6onee 7 MMOnb/T;

copepxaHue xenesa (Fe) — po 0,3 mr/n;

BOZY MOXHO He fleaspupoBaTb, eCiiv B HEW copep-
XaHue pacTBOPEHHOro kmucnopopa — He 6onee 3 mMr/n
n cymma xnopupos (Cl) n cynbpatos (SO,*) — He
6onee 50 mr/nm;

YacTb UMpKynupytowen Bogpl (He meHee 10%
o6LLIero KonmMyecTsa) OOo/mKHa MPOXOAUTb 4Yepes3 [o-
MONHUTESbHBIN MarHWTHBIN annapart Ans NpegoTepa-
LeHMA «3aTyXaHWsi» MarHUTHOro BO30eNCTBUA (aHTU-
penakcaumOHHbIA KOHTYP).

[/151 CUCTEMbI FOPsIHEro Bo4OCHAbXEHNs ¢ TeMrie-
partypovi HarpeBa Bogbl <70°C BOMKHbI BbIMNONHATLCS
BCE YyKa3aHHble BbIlLUe YCMoBUSA (XKECTKOCTb Kapbo-
HaTHas, Xeneso, Aeaspaums), HO, KPOMe TOro, Hy>XHO
nNpegycMOTPETb, YTOObI HaMNPSXXEHHOCTb MarHUTHOIo
nons He 6bina 6onble 159 - 103 A/m. Opyrue ycno-
BUS AN 9TON cuctembl ykasanbl B CHul 41-02-2003
«Tennosble ceTn», 0606LLEHNN OMbITa SKCyaTauum
annapaTtoB MarHutHon o6paboTkn Boabl (MHGOopM.
nucemo UIM-02-02 (TIT). M.: CNO OPIP3C, 1998) n
CIM 41-101-95 «[NpoekTnpoBaHNe TEMOBbIX MYHKTOB>.

Mpu marHnTHOM 06paboTke BOAbl HEO6XOAMMO
y4uUTbIBaTb 3Ha4Y€HMUE NMOBEPXHOCTHOW MIIOTHOCTU
TEMnJI0BOro noToka:

— [J19 NapOBbIX YYT'YHHbLIX CEKLMOHHBLIX KOTITOB — HE
6onee 25 KBT/m?;

— 019 BOOOrPeViHbIX KOTSI0B 1 TENTIO06MEHHNKOB — HE
6onee 50 kKBT/M? npu Temnepatype Harpesa Bogbl oo 70
°C u He 6onee 25 kBT/M? npu Temneparype 70-95 °C.

YacTtb nepsas

[na onpepeneHns NpoOTMBOHaKMMHOIO addekra

3, %, NCNonb3yeTcs cnegyoLLee BblpaXeHue:
9=(m - m,)-100/ m, (4.99)

roe mwum — macca Hakunm (r), o6pasoBasLUencs
Ha MOBEPXHOCTM Harpesa Npu KUMAYeHUN B OAMHAKO-
BbIX YCIIOBMSAX OOHOMO M TOrO Xe KOonmyecTBa BOAbl
C OfMHAKOBbIM WCXOOHbIM XUMWYECKUM COCTaBOM,
COOTBETCTBEHHO, HEOOPaBbOoTaHHON N 06paboTaHHOM
MarHUTHbIM MOMEeM.

B cpaBHeHWM C pacnpocTpaHeHHbIMWU MeToAamu
yMAr4eHns Bogpl (MOHOOOMEHHbIMK, HGapomembpaH-
HbIMW) MarHuUTHyt0 06paboTKy OTAMHalT MPOCTOTa,
JeleBn3Ha, 6e30nacHOCTb, 3KOMOMMYHOCTb, HU3KKUE
3KCNNyTaUNOHHbIE pacxobl.

4.16.3. TexHonoru4yeckue 0Co6eHHOCTH
Mmetona

HecmoTpa Ha Bce [OCTOMHCTBA annapartoB [Afis
MarHMTHOM 06paboTKM BOAbl, Ha MpakTuke addeKT
06paboTKM 3a4acTyo NPOSBAANCA TOSIbKO B MEPBbIN
nepuog aKcniyartauuu, 3atem pesynbsrar nponagarn.
[axe nosiBMNoChb BbipaXeHue «3AEKT NPUBbIKAHUSA
BOoAbl». CBOM CBOMCTBa OMarHM4eHHasi Boga COXpaHs-
€T MEeHbLUE CYyTOK. ITO ABMEHNE MOTEPU MarHUTHbIX
CBOWCTB Ha3blBaETCA pesiakcaymer. IMeHHO NoaTomy
B CUCTEMAaX, rae Boga HaxoguTcs B Te4eHMe MHOIMMX
4YacoB 1 aHel (060pOTHbIE CUCTEMbI BOLOCHAOXEHNS,
LUMPKYISILMOHHBIE KOHTYPbI KOTIIOB U CUCTEM OTOMJse-
HUSE 1 Op.), HeO6XoOMMO MpegycmaTpmBaTh peump-
KYNAUMOHHbIE CUCTEMbI, Kyda HanpaefsiTb HE MeHee
10% HaxopgdLLencs B cMCTEME BOAbIl, U MOCTOAHHO 3Ty
YacTb BOAbl NOAMarHM4MBaThb.

Mo ogHOM M3 rMNoTe3 ocHoBa «OMarHW4MBaHUS»
BOObl — HanM4yMe B BoAe (peppoOMarHMTHbIX YacTuL.
OTn YacTuupbl 06BONAKMBAKOT MOJIOCHI MarHUTOB, Ha
HUX HanMnaoT BCAKME Opyrne YacTulpbl — NPOUCXOaUT
LYHTMPOBAHME MarHUTHOro nosns. BHewHe 31O noxo-
Xe Ha Wyby, HageTyto Ha Nosiochl

OTUM siBNEHNEM OB6BbACHSOTCS cry4au, Korga noc-
ne HEeKOTOPOro YCMeLlHOro nepuofa akcnnyaraumm
MarHMTHOro annapara npekpailaeTcs ero npoTuBO-
HaKUMHas «OesTeNbHOCTb>.

Heobxoanmo He pexe 4em OofuH pa3 B 5—7 OHen
MEeXaHMYeCKN oYuLLIaTb MOSKOChl MarHUTa OT OTNIOXe-
HUI.

[nsi TOro 4To6b1 «3aTPYAHUTL» HAKMNEoOpasyoLLen
YacTmLe 0CeCTb Ha TenSIoHaNPSHXXEHHYIO NOBEPXHOCTb,
Heo6xoOMMO TypOynM3npoBaTb MNOTOK BOAbl. JTO 3Ha-
YUT, YTO CKOPOCTb BOAbI OKOJIO HArPeTor CTEHKUN TPYOb!
He [OoSDKHa 6bITb MeHbLUe 1 M/c. B TO e Bpems gnivHa
NyTW, Ha MNPOTSHXKEHUMN KOTOPOro OCYLLIECTBNAETCSA BO3-
[OeNcTBMe MarHuta Ha BOgy, LOSMKHa ObITb JOCTaTOY-
HOW.
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YacTtb nepsas

4.17. AneKTpomMarHuTHoe
BO3[leCTBME Ha BoAly _
C NepeMeHHOMN 4YaCcTOoTOoM

4.17.1. CywHocTb MeTOAQ

B koHue XX B. NosiBUAUCHL 3apybexHble 1 oTevec-
TBEHHble annapatbl 418 06paboTKn BOLbI 3N1EKTPO-
MarHWTHbIMW BOSTHAMW C  AMana3oHOM NMPUMEHSIEMbIX
yactoT 1-10 KI'W,

Mo ahdpekTy AencTBus 3TOT MeTon NofobeH mar-
HUTHOMY WX YNbTPa3ByKoBOMY. 3nyyaemble anekT-
pOMarHuTHbIe BOJHbI B BOOHOM pacTBOpE BELLECTB —
NPUPOLHON BOAEe — N3MEHSKOT CTPYKTYpPY PacTBOPEH-
HbIX BELLECTB TakKMM 06pa3om, YTO NOTeHLManbHO Ha-
KuneobpasyoLlme nNpuMecun KanbLus, MarHma mn xe-
nesa (npexpe Bcero — kapboHaTtbl) He ocaxgarlTcs
Ha TennoHanNpPs>XEHHOM NOBEPXHOCTU, & KpUCTannay-
I0TCA B TOSLLEe BOZHOro notoka. lNMpu aToM npoyHas
CMECb aMOPMHBIX OTIOXKEHUA CONEN XECTKOCTU He
obpasyeTcsl, a ChopMMpOBaBLUMECH paHee OTIoXe-
HWUS paspyLUatoTCsa U YHOCATCH C MOTOKOM BOAbI.

Mop pencTermeM 31eKTPOMarHUTHbLIX BOSTH G1Kap60-
HaT KanbLus, COoepXXaLUmincsa B ICXOOQHOW BOAE, nepe-
XOOMT B HEPaCTBOPUMbIN KapboHaT Kanbuus. [Npu aTom
KapboHaT ocaxx[aeTcs He Ha CTeHKax Tpy6 1 o6opyno-
BaHuA, a B 06beMe BOAbl. [laHHbIN nNpoLuecc onuckiBa-
eTcs crnegyoLwmMM XMMUYECKUM yPaBHEHNEM:

Ca (HCO,)

& CaCO,l + H,CO,. (4.100)

2

HecTonkas yronbHas KucroTa 3MeKTPoSIMTU4ECKU
avccoumnmnpyeT. OHa Takxe CKNoHHa K 06pa3oBaHuio
YINEeKNCoro rasa:

CO, + H,0 < H,CO, <> H* + HCO?®. (4.101)

YronbHas KucnoTta paspyllaeTr cTapble W3BECTKO-
Bble ocafku B Tpy6ax, BogoHarpesatensx n ap. M36wl-
TOK YrofnbHOWM KMCOTbl CMELL@eT paBHOBECKE peakLim
(4.100) Bneeo, TO ecTb MPUBOAUT K MOBTOpPHOMY o6pa-
30BaHu1io BrKapboHaTa Kanbums. Ha npaktuke 310 o3Ha-
YaeT, YToO B 06pabOTaHHOW BOAE YEPE3 HECKONBKO CYTOK
BHOBb 06pasyeTcs GuKapboHaT Kanbums (BoAa «TepsieT»
CBOV CBOVICTBA MOCHE 3MEKTPOMarHUTHOro BO3AEVCTBIS).

LLiBegckMmu cneumanncTaMum OMbITHbIM NyTEM YC-
TaHOBJIEHO:

HebonbLUOe YMeHbLUEHWe BennyuHbl pH BOAbl 3a
CcYeT ee MOAKUCNEHUs YronbHoM Kucnoton. OgHako
3TO YMEHbLUEHME HACTOSIbKO Masio, YTO He YBENUYU-
BaeT PUCK KOPPO3UMN.

N3MEHeHNe 3NeKTPONPOBOAHOCTN BOAbI
YMeHbLLEHMs BeNMYnHbI pH;

YMEHbLLEHME NOBEPXHOCTHOMO HATSXXEHUS 1 Kanul-
NAPHOCTY (TPebyeTcs MeHbLLE MOKLLMX CPeacTB).

n3-3a

4.17.2. TexHonorus 1 ycnosus NpuMeHeHus

Annapatbl Ana 3NeKTPOMarHUTHOrO BO3[AEeNCTBUue
C NEPEMEHHON 4aCTOTOM COCTOAT M3 3NEKTPOHHOIO
6510Ka, 06bIYHO HA OCHOBE MUKPOKOHTposnepa, dop-
MMUPYIOLLLErO 3NIEKTPUYHECKMIA CUrHAN € 3afaHHbIMK Na-
pameTpamMu (BbIXogHasa 4actoTa, PYHKLMA N3MEHEHMSA
4acToTbl OT BpeMeHu) U many4dartenen. Manydarenb
npencTaBnseT cebom NpoBO4 C TEPMOCTOMKON N30Ns-
LUMen, HaMoTaHHbIM Ha TpybonpoBof ¢ obpabaTbiBa-
emon Bogon. KonmyecTBo manydarenem — ot OAByX 1
6onee, B 3aBMCMMOCTM OT TMna npmoopa. C noMoLLblo
NPOBOJOB-U3fTyHaTenien NoTOK M3NYYEHUA KOHLEHT-
pupyeTcs B o6bemMe BOAbl, NpoTeKarwLlen B Tpybomn-
poBoge. [Npu 3TOM curHanbl pacnpocTpaHaTCs B o6e
CTOPOHbI TPy6OoNpoBOAaA.

Mpn nopbope Tnna npubopa SNeKTPOMarHUTHOM
06paboTKM BOAbI CriefyeT PyKOBOACTBOBATLCA SMMU-
pryeckumu 3aBmcmmMocTtamm (4.102) n (4.103).

[na NpssMOTOYHBIX CUCTEM BOAOCHAGXEHUS:

Q < (0,005 +0,010) ¢?, (4.102)
roe Q — pacxogd Bofbl, M%/4; d — BHYTPEeHHUI gna-
MeTp Tpybonposoaa, MM.
Ons cnctembl € UMPKYNSALMOHHBIM KOHTYPOM:

Q_/Q < 0,8.

pacx LmMpK

(4.103)

3pnecb Qpacx — KONMYECTBO BOAbI, OTOMPaAEMOn n3
CUCTEMbI Ha MOTpebrieHne, M3/y; C)meK — 0OBbEMHbIN
MOTOK BOAbI, UMPKYNPYIOLLUIA B cUCTEME, M%/4.

4.17.3. Ocob6eHHOCTV NpMMEHEHNs meToaa

MeTop anekTpomMarHMTHOro BO3AENCTBUA NpUBIe-
KaeT NPOCTOTOM MOHTaxa K akcnnyaTaumm, Hebonb-
UMM pacxodoM 3M1EKTPOIHEPT MU (Manon MOLLHOCTbIO
nany4enus) — 2-5 BT, HeorpaHM4eHHbIM BPEMEHHbIM
pecypcom.

Kak v gpyrue dusnydeckne metofbl 06paboTku
BOAbl (MarHWTHas M ynbTpa3BykoBas), aneKTpomar-
HUTHOMY BO3[ENCTBUIO NoABep)eHa TONbKO Kapbo-
HaTHas XeCTKOCTb; NMPOUCXOAUT paspyLueHne cdop-
MWPOBAaBLLUNXCA paHee OTSIOXKEHUIN COJEen XEeCTKOCTH
B TedeHne 1-3 mecsueB; Boga He MEHSIET CONeBOun
COCTaB.

MpoTnBOHaKUNHBIN 3PEKT ByaeT yBenMunBaTbCs:

C MOBbILLEHNEM TemnepaTypbl BoAbl BMOTb [0
Temnepartypbl KUNEHNSs;

npv 6onee BbICOKOM cofdepxxaHum noHos Ca*n Mg?;

C NOHWXXEHNEM COAepXaHWs B BOAE YINEKNUCNOThI;

C NOBbILLIEHNEM LLEMOYHOCTM BOAbI;

Npy yMeHbLLEeHUM 06LLen MUHepanu3auuu;

rpaHuvLpbl MPUMEHMMOCTUN 3TOrO0 MeToAa aHanormy-
Hbl MarHUTHOM 06paboTKe.
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4.18. CtabunusaumoHHasn
o6bpab6oTka BOAbI

OcHoOBHbIE NPO6EMBI, BO3HMKAOLLME NPU SKCMIY-
aTaumm BOLONPOBOLOHbLIX CUCTEM, — HAKUNeobpas3oBa-
HMe, KOppPOo3us 1 MUKPOBNONOrn4eckne obpacTaHus.
MoaToMy cTabunbHOCTL BOAbLI NPY UCMONb30BaHUN €€
B Ka4yecTBe TEMnnoHOCUTENS — OAMH M3 OCHOBHBbIX MO-
KazaTenemn.

CtabunbHOM Ha3biBalOT BOAY, HE BbI3bIBAKOLLYIO
KOPpO3uM NMOBEPXHOCTN MeTassa, C KOTOpbIM OHa CO-
npuKacaeTcsi, U He BbIOENSAOLLYIO Ha 3TUX MOBEPXHOC-
TAX 0CafKkoB KapboHaTa KasbLuus.

ArpeccuBHoe encTBue BoAbl NpU O4UCTKE 0ObSC-
HAeTCH HapyLLleHMeM B HeN KapboHaTHOro paBHOBE-
cus. Bopa npu 3TOM CTaHOBUTCS HECTaAOUbHOW, TO
€CTb CMOCOOHOM pacTBOPATb 3alUUTHbIE MINIEHKU Ha
BHYTPEHHEN MOBEPXHOCTU TPYyOONpPOBOAOB B pPesylb-
TaTe NosIBNEHNs B BOLE arpecCMBHOWN YrofbHON KUC-
notel. pu «oroneHun» MOBEPXHOCTU YCUNNBAETCSH
ANEKTPOXMMUYECKAS KOPPO3Usi, KOTOPOM 6naronpu-
ATCTBYET MPUCYTCTBUE PACTBOPEHHbIX B BOAE KUC-
nopopa v ceposogopofa. Boga o6orawjaetrca npo-
OyKTamu KOppo3uu, yxyglawmmMmm ee KkadecTtso. U3
MeTasIfIoB HanbosbLUEMY Pa3pyLUEHUIO MOOBEPXKEHO
Xeneso.

O6ecLBEYEHHYIO M OCBET/IEHHYH B OYUCTHBIX CO-
OpYXeHUAX BOAY Hesb35 cunTaTb YOOBNETBOPUTENb-
HOW Mo Ka4yecTBy, €C/n OHa, Npoxoasa no Tpybam, npu-
obpeTaeT OKpacky nnm obpasyeT ocagok.

HapywieHne ctabunbHOCTM BOAbl MOXET ObITb Bbl-
3BaHO HaNM4MeM PacTBOPEHHOW YrosfibHOW KUCHMOTI,
CepoBoopofa UM KMUCNOpo[a, HU3KMM 3Ha4YeHneMm
pH, nepeHacbILeHHOCTEI0 BOAbl kapboHaToM Kallb-
LS AN FTMAPOKCUAOM MarHus, NoBbILLEHHOW KOHLEH-
Tpauuven cynbdatoB 1 (Mnm) Xnopuaos.

OueHka KOPPO3MOHHO-OMACHbLIX W Hakuneobpa-
3yIOLNX CBOMCTB BOObl OCHOBaHa Ha pacCcMOTPEHUMU
kKapbOHaTHOrO PaBHOBECUS, C YYETOM BAVSHUS TEM-
nepaTypbl BOAbI 1 06LLEN MUHEepanM3aumm.

4.18.1. OcHoBHbIE npo6nembl,
BO3HUKAIOLWME NPU IKCnyaTauuu
BOAOMPOBOAHbIX CUCTEM

3arpsisHeHue cucrembi

3arpasHeHn0 BOJOMPOBOAHbIX CUCTEM Crnocobce-
TBYHOT:

— BellecTBa B BMOE CYCMEH3WUIA: Mblfb, MWHA,
Nnecok u T.4., KOTOpble MOryT hOpMMPOBaTb OCaOKK
B 30Hax 3aMeffieHHOW LMpKynauum mnm Tpybax He-
60nbLLIOro ouameTpa;

— BellecTBa, 06pasyoLLme KOnnonaHble CUCTEMBI:
NX Koarynsauus nponcxoauT Npuy NoBbILLEHHON TeMne-
paTtype. 3a4acTylo 9TO OCHOBHas Npu4nHa 3arpsi3He-
HMS BOOOMPOBOAHbIX CETEN;

YacTtb nepsas

— HamMbOoJIbLLUYD OMACHOCTb MPEeACTaBNAT COOOM
NPOAYyKTbl MeTabonmMama >MBbIX OpraHM3moB, BOJO-
pocnun n 6akTepuu, BblpadaTbiBaloLLME XUPHbIE KUC-
NOTbI, OYEHb KIENKME BELLECTBA, aacopobvpyollme B
CBOIO O4epeb MMELLMECS HYacTuubl U OPMUPYIO-
wue cycneHann. MpocToro noBbILLEHMS TeMNepaTypbl
[OCTaTo4HO, YTO6bI Mpon3oLLa Ux Koarynsums ¢ 06-
pasoBaHueM CTYOEHNUCTON BA3KOW MaccChbl.

XKunsHeneaTenbHOCTb  cynbgaTBOCCTaHaBNNBAKO-
LNX aHa3pPOOBHbIX GaKTEPUA BbI3bIBAET GUOOrn4ec-
Ky KOPpO3uio (MocneacTsus — BMnoTb 4O 06pasosa-
HUA CBULLEN).

PasnuyHble TUNbl MUHEpanbHbIX U OpraHUyYecKnx
3arpssHAOLLNX BELLECTB HEpPenko 006beaunHAITCS
WUNN B3aMMHO aacopoupyoTcs M 06pasyoT Ui Unu
«CNMN3b» B BUAE BA3KOW MacCChl, MOYTM MOBCEMECTHO
BCTpeyaroLLlencs B TenI000MeHHMKaXx.

He6naronpusTHble MNocneacTBuMs 3TOrO ABfIEHUS
TaKoBbl:

— OOHOBPEMEHHOE 3arpsi3HeHne TennoobMeHHM-
KOB, TPYy6OMPOBOAOB W OXSaXAarLMX YCTPOMWCTB,
NPUBOLSLLEE K YMEHBLLEHWNIO NPOMYCKHON CNOCOBHOC-
TV 1 3(PPEKTUBHOCTU OXNAXKOEHWS;

— BO3HUKHOBEHME OTIIOXXEHWU, YpeBaTOE KOPPO3U-
en npu «anddepeHUnpoBaHHOM aspaLumn»;

— BEPOSITHOCTbL KOPPO3um 6MONOrMHYeCKoro Tmna.

OT710XK€eHNs1 Ha CTEeHKax

O6pasoBaHne OTNOXEHUI CBA3AHO C OCaXAEHNEM
KpUCTaNoB Ha MeTaNIMYeCcKom NOBEPXHOCTM C obpa-
30BaHMEM MPOYHO YAEeP>KMBAEMOWN KOPOUKMU.

KapboHat kanbymsi — 3TO nepBas Coflb, KOTOpas
MOXET BbINacTb B 0CAA0K B BOAE COrNacHoO peakumu:

Ca(HCO,), <> CaCO,! + CO,T + H,0. (4.104)

Cynbgpat kanbuyms. Npy NOBbILLEHWM TemnepaTy-
pbl pACTBOPMMOCTb 3TOW COMM CHavana yBenm4neaeT-
Cs, NOTOM JOCTMraeT Makcumyma npu Temneparype
40°C, a 3atem ymeHbLuaeTcs. O6pa3oBaBLUNCh, CySlb-
dat Kanbuus ¢ TpyaoMm nogpaeTcs pacTBOPEHUo B
BOAE, LUMPKYNMpPYLOLLEN no Tpy6onpoBodaM CeTu.

HAvokena kpemuus. Copepxalime KPEMHUA OTIo-
XXEHWUs1 04YeHb TBEPAbl, MPO4HO AEPXKATCa U ABMATCA
CUIbHBIMY TEMNON30MATOPaMM.

4.18.2. Unpexcbl CTabUNBLHOCTH BOADI

[MpakTnyeckn paBHoBecne GukapboHaTa Kanbums
C ONOKCUOOM Yyrnepoda perynmpyeTcs CnoXHbIMU 3a-
KOHamMu, W HapylLleHWe paBHOBECUKS MPUBOOUT K Ha-
Yyasny Taknmx XMMUYECKUX peakuui, kak pacTBOpeHue
kapboHaTa KanbLus U BbinageHne 3ToM Conuv B oca-
[OK — CM. (4.104).

YT06blI NopaepXaTb B pacTBope 3aJaHHYt KOH-
LeHTpaunto 6ukapboHaTa Kanbuus, B BOAE OO/MKHO

BOOONMOANOTOBKA

Bubnuoteka «Aksa-Tepm»




YacTtb nepsas

cofepxartbCsl B paCTBOPEHHOM COCTOSIHUN COOTBETC-
TBYytoLLiee Koim4ecTBo pasHoBecHoro CO.,.

B cooteeTctBUM ¢ TOCT 3313-86 cTabusibHOM cyn-
TaeTcs BoAa, KOTopasi He BbIOENSET U HE pacTBOpPsAET
ocagka kapboHaTta kanbuusi. 3TO CBOWCTBO BOAbI Xa-
pakTepuayeTcs rokasartesiem ctabusibHoct C u C,:

C=u /u , (4.105)
roe W, — Weno4yHoCcTb MCXOAHOW BOMbl, MMOSIL/IT;
Ll — Leno4HOCTb BOfbl MOCIIE HACHILLEHMS ee Kap6o-
HaTOM KasnbUusi, MMOSb/JT;
C,=pH,/pH.. (4.106)
3pecb pH, — 3HadveHne pH mcxogHoOro pacTeopa;
pH, — 3Ha4eHne pH pacTBopa, HacbILLEHHOro Kap6o-
HaTOM Kasnbuus.

Mpu 3Ha4eHunsax C, n C,, paBHbIX eauHule, Boaa
crabuneHa. Ecnm C, n C, meHblue 1, Bofa arpeccys-
Has (TeHaeHUMA K koppoaum). B cniyyasix, korga C,
C, 6onbluee 1, Boga cnocobHa K OTNOXEHUI0 Kap6o-
HaTa Kanbuus.

Bbinv NpennoXeHbl HECKONBKO METOAOB onpefe-
NeHnsa cTabunbHOCTM BoAabl: TunbMaHca, Jlanxenbe
(amarpamma lNyesepa), MNannona, ®paHkynHa u Mape-
ko, JlerpaHa v lNyapbe n gp.

M3 HMX Hanbonee LWMPOKOE pacrnpocTpaHeHue no-
nyaun metof JlaHxenee (npencTaBneHHbI rpadu-
Yecku 'yBepom 1 BNOCNEACTBMM MOAUDULNPOBAHHbIN
AnenbumHbiv). MeTon JlaHxenbe pernamMeHTUpoBaH
ans npumerHeHnsa CHull 2.04.02-84* — B oTCyTCTBME
3KCMEepUMEHTANbHO  OMNPEQEsieHHON  CTabuibHOCTU
Boabl no FOCT 3313-86.

MHpekc JTaHxenbe no3BonseT CyanTb TOSNbKO O No-
BEAEHUN BOAbI NO OTHOLLEHMIO K KapboHaTy Kanbuus,
TO €CTb MO OTHOLLEHWUIO K 6ETOHY U ApYrnM Nogo6HbIM
MaTepmanam. CyauTb No 3TOMy MHOEKCY O MOBEAEHUN
BOZbl MO OTHOLLIEHUIO K MeTasiam HernpaBoOMEpPHO.

CornacHo CHul 2.04.02-84* «BopgocHab6XeHue.
Hapy>XHble CeTn 1 COopyXeHWs», HYXHO npegycmar-
puBaTb CTabUNIN3aLMOHHYIO 06paboTKy BOAOb! A5 3a-
LWNTbI — NPY HEOBXOONUMOCTM — BOLONPOBOAHbIX TPY6
N 060pyaoBaHUSA OT YINEeKMUCIOTHOM KOppo3un 1 ob-
pa3oBaHus KapObOHATHbLIX OTIIOXEHUA. DTN yKasaHus
0653aTenibHbl TONbKO MPU MPOEKTUPOBAHUN LiEHTpa-
NM30BaHHbIX HAPY>XHbIX CUCTEM BOLOCHAGXEHWUS Ha-
CENEeHHbIX MYHKTOB 1 MPOMbILLNIEHHBLIX 06 HLEKTOB.

TpebosaHua CHull He pacnpocTpaHsaoTca Ha
CUCTEMbI HELEHTPaNM30BaHHOIO M aBTOHOMHOIO BO-
OOCHaBXeHUsl, a TakXe ropsyero BOOOCHAGXEHUS U
TennocHabxeHusa. Ho gaxe onsa LeHTpann3oBaHHbIX
CUCTEM BOLOCHabXeHus Mnpegfaraemble MeToabl
(BCE — peareHTHbIe) cTabunmnaaunoHHoM 06paboTkn — B
cTatyce pekoMeHOyeMbIX.

CHuIM 2.04.02-84* pekomMeHOylOT MpegycmaTpu-
BaTb CTAbMNN3ALMOHHYIO peareHTHY0 06paboTKy npu
WHOEKCE HaCbILLEHNS BOAbI KApOOHATOM KanbUms (MH-
pekc Jlanxenbe) meHee +0,3 B Te4eHWe 6onee Tpex Me-
CsALEB B rogy OJisi CUCTEM XOJNTOAHOIO BOJOCHAOXKEHWS.

UHpekc Jlanxenbe (J), UMW WMHOEKC HacbILEeHWs
BOAbl KapboHaTOM KanbLMs, NokasbiBaeT npeobnaga-
loLLMe TEHOAEHUMN BOAbl K HaKMNeoobpas3oBaHUIO MK
KOppo3uu:

J=pH,_ —pH (4.107)

Hac’

roe pH, ., — naMepeHHoe 3HaveHve pH ncxoaHoro
pacTteopa; pH, . — 3HayeHne pH pacTBopa HacblILLeH-
HOro KapboHaTOM Kanbuus (NPY 3TOM HYXHO Y4YUTbI-
BaTb MOMpaBkKy Ha Temnepartypy Bogbl, CM. n. 3.5);
pH,.. — BOAOPOAHbIN MoKa3aTeslb B YCNOBUAX HACbl-
LeHna BOAbl KapboHATOM KasbLus, onpenensemMbii
no Homorpamme B CHull 2.04.02-84* B 3aBMCMMOCTU
OT 3Ha4YeHWn copep)xaHus B Bode Kasbuus, OOLUer
LLENOYHOCTH, OOLLEN MUHEpanuM3auumn n Temneparty-
pbl BoAbI (puc. 1.23).

Mpwn 3Ha4eHnn J = 0 Boga ctabunbHa; J < 0 — Boaa
arpeccuBHas (TEHOEHLMS K KOPPO3uUn, 3aLLmMTHas Kap-
6oHaTHasd nineHka He obpaayeTcs); J > 0 — BO3MOXHbI
KapOOHaTHbIE OTIIOXEHMS.

Ins onpepeneHns KOPPO3NOHHOCTM BOLbI MO OTHO-
LEHUIO K CcTanu (4yryHy) ucnonb3yeTcs uHgekc Pus-
Hepa (MIP), inn nHgekc ctabuibHOCTH BOAbl, KOTOPbIN
B HacTosiLLee BpeMsi — Hanbonee NpencTaBUTENbHbIN
N3 4Yucna WHOEKCOB, Y4YUTbIBAKOLMX KapboHaTHoe
paBHOBECUE, U PaBEH:

NP =2pH,_

—-pH (4.108)

c nam’

XapakTepucTnku Bogbl No nHaekcy PusHepa:

WP = 4-5 — nHTeHCVBHbIE KapOOHaTHbIE OTIIOXKEHUS;

NP = 5-6 — cnabble kapboHAaTHbIE OTIIOXEHUS;

6 < NP < 7 — 6n113K0 K paBHOBECUIO Unu crabdas
KOppO3us CTanu, 4yryHa;

NP = 7,0-9,0 — cunbHas Koppo3us;

WP > 9,0 — HegonycTMmasi Kopposusi.

MHpgekc PusHepa npumMeHsieTcs npy COaep>XXaHum
Kucnopoga B Bofe He meHee 4-5 mr/n — 6e3 pacTBo-
PEHHOrO B BOAE KUcropoAa 3awutHas kapboHaTHas
nreHKa He obpasyeTcs.

VP paeTt nuwb obLme npeactaBneHns o0 Hanpas-
NIEHHOCTN KOPPO3MOHHbIX MPOLECCOB M MPOLIECCOB
o6pa3oBaHMA B BoAe KapOOHATHBLIX OTMOXEHWUM, HO
He y4MTbIBAET BANSHUSA HEKOTOPbIX BaXKHbIX NapameT-
poB, Takux, Hanpumep, kak Hanm4ne noHos Cl, NO?,
NH*, pasnunyHbIx 3arpa3HeHni 1 T.4..

MHpgekc JlaHxenbe 6onee MHGOpPMaTUBEH Mpu On-
peneneHnn cTabunbHOCTU BOAbI B CMCTEMAX C Masion
CKOPOCTbIO MOTOKA, Hanpumep, B OTCTOMHUKAX, OCBET-
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Puc. 1.22. Tpaduk pnsa onpepenenus pH

Hac

nuTensix, pesepsyapax. MiHoekc PusHepa npMMeHum 4.18.3. Bnuauue HEeKOoTOopbIX

NPENMYyLLECTBEHHO /1S CUCTEM, Fie CKOPOCTb NMoToKa noKasarenei KayecTsa Bojbl

JocTaTtodHa ans npegoTBpalleHus ocaxpaeHus 4ac-  HaA €e CTabUNbHOCTL

TUL, — He meHee 0,5 m/c. C1abunbHOCTb BOAbI — YINEKUCNOTHAsS KOPPO3UOH-
CtabunmsaumoHHytlo 06paboTKy BOAbl HEO6XO-  Hasg OMaCHOCTb MM BO3MOXHOCTb 06pa3oBaHus Kap-

OMMO MPOBOOWTL MPW OTPULATENIbHOM MHOEKCE cTa-  GOHaTHbIX OTNIOXKEHWUI — OMpedensercs Takxe WU Mo

6UNbHOCTM 6onee 8 Mec. B roay U Npu NONOXUTENb-  APYrMM MokKasaTensm.

HOM MHOekce ctabunbHocTn (6onee 0,5) — B TeveHne Baanmo3aBMcMMOCTb BOQOPOAHOro nokasarens u

8-10 mec. kKap6OoHaTHOM XeCTKOCTH (CM. puc. 1.23).

Puc. 1.23. 3aBucumoctb
pH

pH o1 X

9 06nactb 06pa3oBaHus

3aLLMTHOrO CNost
8
JInHnsa paBHOBECUS
[ O6nactb co6oaHoro GO, \>
npensTCTBYtOLLEr0 06pa3o-
BaHMIO 3aLLMTHOrO Cnos
-
1,8 3,6 53 71 8,9 W,
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Ecnn B Boge [OMOMHUTENBHO COAEPXMUTCH KUCHO-
pof, TO CKOPOCTb KOPPO3nM YBENNYMBAETCS.

Mpn MuHepanu3aumm Boabl 6onee 500 Mr/n Hem3-
6exHa 3NeKTPOXMMMHECKAs KOPPO3ns MeTannos U
CrnaBoB.

Mpu copepxaHun B Bome xnopugoB (Cl) 6onee
150 mr/n 6ygeT npoTekaTb KOpPpO3us, BMAOTb OO
CKBO3HOW.

Mpn cogepxaHmn B Bope Xenesa (Fe) 6onee
0,20 mr/n n mapranua (Mn) 6onee 0,1 Mr/n BO3MOXHO
06pa3oBaHne COOTBETCTBYIOLLMX OTSIOXKEHUN, NOA, KO-
TOPbIMU MOXET Ha4aTbCsA MOALLINAMOBas KOPPO3KS.

YCUneHno Koppo3nm CrnocoBCTBYIOT TakXe Hanu-
YnMe B BOAE CepoBogopoaa W, Npy onpefenieHHbIX yc-
NOBUSIX, XN3HEOEATENbHOCTb Cyrnb(aTBOCCTaHaBMN-
BatOLLMX aHa3POOHbIX 6GaKTEPUIA.

Koppo3nOHHY0 OMacHOCTb M BOOOLLE CTabwuilb-
HOCTb BOAbl HEOOXOOUMO OMNpPefensTs YCTaHOBKOW
MHOMKaToOpoOB B Tpybonposog wnv annapaT. bonee
NN MeHee HaAeXHbIA pe3ynbTaT MOXHO MOofy4uTb
YCKOPEHHbIM MeTofdoM, pasdpaboTaHHbiM AKX uM.
K.O. Mandunosa (r. Mockea). B oTcyTcTBUE 3KCNepu-
MEHTasnbHOro onpefesieHns NnpasuiibHoe npeacrasne-
HME O BO3MOXHOM KOPPO3UN [OAET COBMECTHbIN y4eT
BCEX OMMCaHHbIX BbILLE NoKasaTenen.

4.18.4. Koppo3us

Koppoaua npefcrtaBnser cobon npouecc pas-
pyLleHNs MeTanna B pesynbraTe XUMUHYECKUX WIn
3NIEKTPOXMMMUYECKMX MPOLECCOB. INEKTPOXUMUYEC-
Kas Koppo3us — KOppo3ua MeTanna B SfeKTponure.
MpuMeHUTENBHO K NpoLieccamM BOAOMOArOTOBKM 3f1eK-
TponuToM fiBnsfeTca Boga. He nmeeT cyLlecTBeHHOro
3Ha4YeHunst N KonmyecTeo Bnarn. Kopposmsa BOSHUKHET
[Jaxe B Cfloe Bnaru TONWMUHON B HECKOSbKO AECATKOB
MKM. OCHOBHbIE MPOLECChbl MPU 3NEKTPOXMMMUYEC-

___ Oxnaxpatowasn ___ 0, (pacTBOPeHHbIN _
BOZA B 9NEKTPONNTE)

Peakuus Ha kaToae —
— — Fe* + 20H—Fe (QH), [ 1/20,+ 260> — — —
— —_dFe (OH), +2H,0+20; | 0%+ H.0—20H - — —
—pee4FOR) L __

7

Puc. 1.24. MexaHu3m 3neKTPOXMMUYECKOii KOPPO3UK

B CUCTEME «MEeTann-so3ayx-sofa»:

1 — meTannmyeckas cTeHka (06004Ka); 2 — aHo4 U3 doepputa
UK Xenesa; 3 — Katof; BOfa, BKIOYEHUs, NpUMecH

OZ_
N

2 Peakuuis Ha aHope

KOW KOPPO3WUWN: aHOOHbIA nepexon atoMoB MeTanna
B pacTBOp; KaTtogHas acCUMUNALUMA SNEeKTPOHOB Ha
kaTofe. lNepeHoc 3apsga mexay KatogoMm M aHogoMm
OCYLLECTBIIAETCA 3NIEKTPOHaM1 UM noHamu (B pac-
TBOpe). Cuctema «aHOO—3NEeKTponuT—Karon» npeg-
cTaBnseT Co60M KOPOTKO3aMKHYTbIA rafibBaHU4ec-
KU 3f1eMeHT. [NaBHYlo posib B 3NEKTPOXMMUNYECKOM
KOPPO3UN UrpatoT MUKPOranbBaHNYECKNE SNIEMEHTHI,
ponb KaTo40B M aHOO0B B KOTOPbIX MOTYT BbINOSHATH
MUKPOBKITIOYEHMS MPUMEcCen MmeTanna, OTAesbHbIe
aTOMbIl, MMKPOMOPbI OKCUOHOW MAIEHKU Ha MOBEPXHOC-
T MeTanna v T.4.

>Keneso TepMoOanHaMMYECKN HeyCTON4YMBO B BOAE
N CTPEMUTCA K PacTBOPEHMIO B Hel. [locTaTto4yHO Mu-
HUMaNIbHON HEOOQHOPOLHOCTH, YTOOblI BO3HUKA BO3-
MOXHOCTb nepexopga Fe B coctosiHne Fe?:, nHmumm-
PYHOLLErO MPOLECC 3MEKTPOXMMUYECKON KOPPO3UMU.
MeTann cTaHOBUTCS MOCTaBLUMKOM 3M1EKTPOHOB U Ur-
paeT ponb aHoga. A KUCIOPOL NepexBaTbiBaeT SMNeKT-
pOHbI M UrpaeT ponb katoga (puc. 1.24).

AHop (okucneHve):

Fe—Fe* + 2e-. (4.109)
KaTopn (BoccTaHoBneHue):
2H,0 + 2e—H, + 20H
(HerTpanbHas Boga);

O, + 2H,0+ 4e— 40H
(aspupoBaHHasi Boga);

2H* + 2e'—H, (k1cnble Boabl);
O,+4H*+2e—-2 H,0

(kncnas, aspupoBaHHas Boga).

(4.110)

4.111)
(4.112)

(4.113)

BTopuyHble peakuuu:

Fe?* +20H—Fe (OH),;

4Fe(OH),+ O,+2H,0— 4Fe(OH),;
4Fe(OH),—Fe, 0, x H,0O (pxaB4uHa).

(4.114)
(4.115)
(4.116)

Bugbi kopposuun

Koppo3sus meTannoB MMeET MHOro BMAOB, MNO3TO-
My OYeHb PEeOKO MPUXOOWUTCA CTaNIKMBaTbCA TOMbKO
C OOHWM (PaKTOpPOM, BbI3bIBAIOLLMM KOppPO3uo. Kak
npaBuno, Ha ee BO3HWKHOBEHWE BANSIOT MHOMMe na-
pameTpbl, HaKnagbiBatoLmecs apyr Ha gpyra. Ycnos-
HO MX MOXHO pa3fenvTb Ha ABa Buaa:

— obLyass paBHOMEpPHAasi Koppo3usi, OXBaTbIBaKOLLas
BCIO MOBEPXHOCTb MeTasnsIa 1 NpMBoasLLas K ero yTo-
HEHWUIO;

— JIOKa/lbHbI€ KOPPO3UNOHHbIE paspyLLUeHUs, K KO-
TOPbIM OTHOCATCH A3BEHHAsA (MUTTUHIOBas) KOPPO3us,
MEXKPUCTaNNNTHAsA KOpPo3us, nogLunamoBas, wene-
Bas, KOPPO3MA B TPELLMHAX, MMKPOOBMONOrmyecKas.

[Mpob6nemsbl, NMOPOXAEHHbIE KOPPO3Wen, C OOHOM
CTOPOHBbI, MPUBOAAT K paspyLUEeHnto MeTanna, a ¢ gpy-
ron — K o6pasoBaHuio ocagka, HapyLuaroLero Tensno-
0OMEH.
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lapameTpbl, Oka3biBaroLue OCHOBHOe BIUS-
HUe Ha KOppOo3WuIio:

— HMU3KOe 3Ha4eHue pH, Npy KOTOPOM CKOPOCTb KOP-
po3umn Bo3pacTtaeT. Pe3koe yMeHbLLIEHE CKOPOCTU Mpn
pH>10 cBsidaHO ¢ 06pa3oBaHNEM Ha CTanu 3aLUTHBIX
rMOPOOKCUAHBIX MIIEHOK Xenesa (puc. 1.25);

— Xxropuapl 1 cynbaTtsl, ABAAOLLMECS OOHUM U3
Hanboree BaXxHbIX DaKTOPOB, ONPefenstoLLNX UHTEH-
CVBHOCTb JTOKasIbHOM KOPPO3nn meTanna;

— KUCAOpO4 W YrAeKncnoTa, yBenmymaarLLme Cko-
pOCTb KOpPPO3UW;

— conecopepxaHue — nNpucyTCTBME B BOJE pacTBo-
PEHHbIX COSel, CrnocoOCTBYIOLLIEEe KOPPO3UU, TO eCTb
yBenuumBaroLlee YyAenbHYyl 3neKTponpoBOgUMOCTb
BOAbI;

— MNOBbILLEHME TemnepaTypbl, KOTOpoe yckopsieT
KOppPO3uto;

— Hanu4ue ceposofopofa — Crnoco6CTByeT pas-
BUTUIO KOPPO3UWN, OH BO3HUKAET Mpu ornpefeneHHbIX
YCNOBUAX B peayrnbTaTe XU3HeOesaTeNbHOCTU CYrb-
haTBOCCTaHaBNMBAOLMX aHA3POOHbIX 6aKTEPUIA;

— COCTOsIHME MOBEPXHOCTM — MOCKOSIbKY npoLuecc
KOpPO3UM BKIKOYaeT aTan o6pa3oBaHuns ranbBaHnyec-
KMX 3MIEMEHTOB, a Hannyne BCAKOW HEeOOHOPOOHOCTH
CMOCOOCTBYET MNOABIIEHUIO aHOLOB W KaTOLOB;

— KOHTaKT pasfinyHbIX MeTasioB NpuBoauT K 06-
pPa30BaHUIO  ANEKTPOXMMUYECKON rafibBaHUYECKOM
napsl, rae MeHee 6naropofHbIN MeTann CTaHOBUTCA
aHOLOM 1 MOABEPraeTcs KOppo3uu;

— obLLas XeCcTKOCTb M LUEeNOYHOCTb OKasblBaloT
3(pheKT MHIIMOBUPOBAHUSA HA NPOLIECCHI KOPPOIUM.

ABCONIOTHOE 3Ha4yeHue Kaxgoro W3 ykKa3aHHbIX
napameTpoB U UX coveTaHue onpepenseTr arpeccus-
HOCTb BOAbl MO OTHOLLUEHUIO K MeTasny.

[na vHaMKaumMm CKOpoCTW KOPPO3UM MOXHO BOC-
Nonb30BaTbCA IMMUPUYECKON (HOPMYIION, AatoLLen

CKOpOCTb KOppo3uu

] ] ] ] ] ] ]
56 7 8 91011121314
pH

Ll
2 34

Puc. 1.25. Bnusnue pH Ha ckopocTb 06LLeil Koppo3uu
yrnepoancTbIX cTaneil B aapupoBaHHoii Boge npu 25°C

YacTtb nepsas

BecbMa rnpefcTaBuTesibHble pedynstaTbl A1 MHOMMX
NPUPOAHbIX XECTKUX BOA B AmanasoHe TemnepaTyp
no 80°C.
K =0,008 - t- 0,03, (4.117)
roe K — ckopocTb Koppo3uu, r/(M?- 4); t — Temnepa-
Typa Bogbl, °C.

Omnupuyeckne popmMynbl  CKOPOCTU  KOPPO3um
ctanu B gnanasoHe ot 20 go 80°C (no CyxotuHy A.M.
n Bepen6nut B.M.):

B 06eCCOreHHoM Bofe

K=0,017 -t-0,18;
B BOJE MOC/ie BOLOPOA-HATPUIA-KaTMOHMPOBaHNSA
K=0,014-t-0,18;
B BOJE MOCsie HaTpPU-KaTMOHNPOBaHNS
K=0,009 -t-0,18.
[My6uHHbBIV NokasaTeslb KOPPO3UN BbIYUCTISETCS:
M=K-8760/(1000 - d), (4.118)
roe K— cMm. Bblile; d — NAOTHOCTb CTanu UMK YyryHa,
r/cm3; 8760 — KONNMYECTBO 4YacoB paboTbl B rod, /.

O6bIHHO CKOPOCTb KOPPO3MM MeTanna Tpybonpo-
BOLOB B 9HEPreTUKe xapakTepuayercs O6LLenpuHS-
TOW LLKasron B 3aBMCUMOCTU OT MNYOMHHOro nokasarte-
NS KOPPO3UK, NPenCTaBAILLErO CKOPOCTb KOPPO3nK,
BbIP2XXEHHY0 B MM/T. — Tabn. 4.12.

Ta6bnuuya 4.12
CKOpOCTb KOppO3uK

Iny6uHHbIA NOKa3aTenb
KOPPO3uH, MM/T.

XapaktepucTuka
MHTEHCMBHOCTH KOPPO3UU

Cebiwwe 0,002 go 0,04 Cna6as
Cabiwwe 0,04 go 0,05 Hdonyctumas
Cbiwwe 0,05 go 0,2 CunbHas
Cebiwe 0,2 ABapuitHas

UHrnéuropbl kKopposnu

CyLiecTByeT Tpy OCHOBHbIX CEMENCTBA MHIMOUTO-
pOB KOpPPO3UU:

XpoMartbl UMHKa;

docdaTbl LUNHKA;

opraHocpocaTsbl.

CwmeluaHHble cocTaBbl AOSKHbI ObITb MONUKYHK-
LUMOHambHbI — TakK, YTOObl YBENMMYUTL 30HY ONTUMAasb-
Horo pH, nséexatb yrpo3bl OTIOXEHUA U 3aMedInTb
CKOPOCTb KOPPO31K. HacTo BKIOHAIOT B COCTaB UHIMN-
6uTopoB (Tabn. 4.13):

BOOOMNMOANOTOBKA
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YacTtb nepsas

Tabnuuya 4.13

A DEKT KOMOUHMPOBAHMS UHTMOUTOPOB KOPPO3UK

Moka3arenob

Xpomart uuHka+

Monudphocchat unHKa+

®ochar uuHKa+

®dochatbi+aucnepraTopbl+

avcneprarop avcnepratop avcnepratop OpraHn4eckue MHrM6nTopbI
[unanazoH pH 6,4-6,8 6,4-7,5 6,5-8,0 6,8-7,5
Bpems npe6bIBaHus B ceTu, 4 ~100 ~50 ~70 ~100
9 (heKTUBHOCTb OTtnnyHas OyeHb xopoLwuas XopoLuas OTnunyHas
CkopoCTb KOppO3uu, MKM/Tog, ~50 ~60 ~100 ~50

Lut. no: bepHe ®. n KopaoHbe X. (c. 260).

WHIMOUTOP OOHOM U3 BbILLIEHA3BAHHBIX OCHOBHbIX
rPynn UAn X CoYeTaHue;

Aaucneprarop;

WMHrMOUTOP KOPPO3UM CNNaBoB, CoaepXaLunx Meap
(asonoBble Npon3BoaHbIe: 6eH30TpUason un ap.).

4.18.5. Crabunu3aunonnas obpaborTka
BOAbI NpK oTpuLaTesibHOM UHOEKCEe
CTabunbHOCTH

CrabunmsaumnoHHas o6paboTka Bodbl Mpu oTpumLa-
TEeNbHOM MHAOEKCE CTabuNbHOCTM 3aK/o4YaeTcs B ee
noALienaqymBaHnum, UIbLTPOBaHUN Yepe3 MPaMOpPHYHO
KPOLLIKY MM MarHoMaccy Unu yaaneHun okeuga yrne-
pona (IV) aspmpoBaHuem.

lMopwena4ynBaHue

B kadecTBe nopllenadMBatoLLMX areHToB UCMOSb-
3yIOTCA €OKWI HaTp, M3BECTb, KalbLUMHMPOBAHHAS
copa. YkasaHHble peareHTbl BBOAAT J03VPOBaHNEM B
OYULLIEHHYIO BOY MPOMOPLMOHANbLHO pacxody Bofbl.
PeareHTbl CBS3bIBAIOT OKCUA Yriiepoda No peakumusim;

(4.119)
(4.120)

Na,CO, + CO,+H,0=2NaHCO,;
Ca0+2C0,+H,0=2Ca(HCO,),.

Mpn ¢punbTpoBaHu BOAbI Hepe3 MPaMOPHYHO
KpoLuky (CaCO,), Nonyo60X>KeHHbIN [OMOMUT — Mmar-
Homaccy (CaCO, - MgO) unun 060X>KeHHbIN MarHeauTt
(MgCO, - MgO) npoeogsT cBsi3blBaHME YITIEKUCNOTbI
C obpa3oBaHMeEM OMKapOOHATOB KamnbLUUs U MarHus.
B pesynbrate 06paboTkM BOAbI MarHomMaccon obLuas
LLIeSIOYHOCTb M obLLas XeCTKOCTb BOAbl yBENMYMBA-
torca Ha 0,031 mmonb/n Ha 1 Mr/n cBA3bIBAEMON Yr-
NEKNCNOTHI.

CkopocTb  (huNbTPOBaHUA  4epe3  MPaMOpPHYHO
Kpowky — 0o 10 m/4, 4epe3 marHomaccy — go 20 m/u.
CKopoCTb OUIETPOBaHUSA 3aBUCUT OT TeMMepaTypbl 1
LLIeSIOYHOCTM BOAbI, @ TAKXE OT KOHLIEHTpaLmMm oKcuaa
yrnepoga (IV). ComepxxaHue xenesa B NoCTynatoLLemn
K onnbTpy BOAbl HE OOMKHO 6bITk 60nee 0,5 mr/n. Ons

cesAsbiBaHWe 1 Mr okcupga yrnepopa (IV) pacxogyetcsa
2,3 Mr mpamopa nnm 1,1 Mr marHomaccsl, 4to TpebyeT
NepUOLNYECKOro NMOMoSIHEHUSA OUNBLTPOB 3arpy3Kon.

Ons 6bITOBbLIX UNETPOB MarHomMacca MnocTasns-
eTcsa nop HammeHoBaHvem Magno-Dol (MarHogon),
Akdolit-Gran (Akgonut-I'paH) n Everzit-Dol (9BepumT-
[on), marHomacca, oboralleHHasi KataimTu4ecKumm
[o6aBKaMM: XXene3oM, Mefbt, Cepebpom, mMapraH-
uem, noctaensetca nop mapkon Damfer (Oamcep).
MocTaBnsATCA TakxXe NPUMPOOHbIA [ONOMUT (Cbipbe
Ans npoudsoacTea MarHomaccsl) — (CaCO, - MgCO,)
n nog mapkon Magnofilt (MarHodpmnT).

CrabunmsaumnoHHyto 06paboTKy BoAbl B MarHo-
MacCOBbIX (PUNBTPOBASIbHbIX YCTAHOBKaXx A1 CUCTEM
ropsi4ero BOQOCHabXXeHus cnegyeT npegycmarpmBartb
B TOM crfiyyae, Korga Bofa, nogasaemasi B CUCTEMY
ropsiyero BoOocHabXeHus, 6onee 4eTbipex Mecsiles
B rogy MMeeT OTpuuaTeNbHbIA MHOEKC HacbILLEeHNs
(J < 0), a KOHLeHTpaums K1ucnopoda B BoAe B TeHEHME
3TUX XKE YETbIPEX MECSLIEB — HE MEHee 2 Mr/.

4.18.6. Crabunu3aumnonnas obpaboTka
NpyU NONOXKUTENIbHOM UHAEKCE HaCbILEeHns

|_|pl/l NoNIoXUTEeSIbHOM MHOEKCe HacbllleHUA Boay
CTabUNNINPYIOT NOOKUCIIEHNEM CEPHOWN UK CONAHOM
KMCnoTon, o6paboTkon chocdatamu.

MogkuncnexHne
[ob6aBneHne KUCNOTbI NPUBOOUT K nepexoay Kap-
OOHATHOWN XEeCTKOCTU B HEKapOOHATHYIO:

Ca(HCO,),+H,50,=CaCO,l+2H,0+CO,T. (4.121)

Kncnota pomkHa BBOOWUTLCSH B CTEXMOMETPUYEC-
KoM KonudecTtBe. lNpu ee HegocTaTke — BbiNageHue
ocafka, npu n3bbITke — KOPPO3Ms 060PYLOBAHMUS.

Mpn nogkMcneHnn B OOMOSHEHWE K pa3pyLLEHUIO
noTeHumanbHoOro Hakuneo6pasosatensa Ca(HCO,),
Bbigensaetcs CO,, KOTOPbIN CTA6UNM3NPYET OCTaBLLIYy-
tocsi YacTb rnapokapboHaTa KasbLmsi.
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Mpouecc nopKuUcneHus HexxenatesneH npu 60rb-
LLON LEeNoYHOCTN [006aBOYHOM BOAbl, TaK Kak npu
3TOM 3HAYUTENBHO MOBLILLIAETCS KOHLEHTpaUMs Cyslb-
haToB 1 BO3HUKAET OMNacHOCTb 06pa30BaHUA OTIOXe-
HUM cynbgpaTos (CaS0O,).

docpaTtnpoBaHue

®dochaTtbl OTHOCATCS K peareHTam, CBA3bIBaOLLM
CONMKN XXECTKOCTU B MasiopacTBOPUMbIE COEOMHEHUS.
Hanbonee 4acto B MNPOMBILLNIEHHOCTM MPUMEHSIOT
TpuHatpuindocdar, rekcametadocdar v Tpunonu-
docart.

B ocHose pnencteus TpuHatpurigpocpata (Na PO,)
NeXMUT NepeBof Hakunu B Lwunam. PeareHT dhopmupy-
€T B BOAE ManopacTBopuMbI opTodocdat Kanbuus,
KOTOpPbIN, aACOPOUPYACH Ha rPaHAX KpUCTanioB Kap-
6oHaTa Kanbuus, Bbi3bIBAET MBMEHEHNE UX (DOPMbI U
npenaTcTByeT arfioMepaumm NepBUYHbIX arperaTos.
B pesynstate BMECTO Hakunu ob6pasyeTcsi pbIXSibif,
Nerko ygansemblin Lwnam.

lekcametagpocgpar (Na,P,O,,) obnapaet noeep-
XHOCTHO-aKTUBHbIMU CBOWCTBaMM M apcopoupyetcs
Ha MOBEPXHOCTW 3apofblLLen KpUCTanioB kapboHaTa
Kanbuusa B BUE MIEHKU rekcameTadocdara Kanbums
n Hatpus. [neHka nNpenaTcTByeT POCTy MUKPOKPUC-
Tansno., TO eCTb TOPMO3UT POCT KPMUCTANIOB MOBbILLIE-
HMEM MX PacTBOPMMOCTM.

Tpunonmgpocgpar (Na,P,0, ) B Bofe pasnaraercs C
BblOeNeHMEM TpuHaTpun-gocdara.

lekcameTadpocaT 1 Tpunonmudgocdar OTHOCATCS
K Tak HasblBaeMbIM KUCNbIM pocdatam. [losTomy
MX LlenecoobpasHo NPUMEHATb NULLIb MPU HANM4un B
Boge ceobopgHom Lwenoydm (NaOH) nnn ogHoBpemeH-
Hom BBeaeHumn B Bogy cofpbl (NaHCO, nnm Na,CO,)

3awuTHoe fencteue coccaToB orpaHMyMBaEeTCst
kap6OHaTHOM XEeCTKOCTbIO 5,5-6,0 Mmonb/n.

Mpu pobasneHnn docdatoB MeHbLUE, Yem COo-
OepXXaHve Kanbuus, MarHua 1 xenesa, obpasyloTcs
TpyAHopacTBOpUMble dhocaTHbIe KOMMEKChl 3TUX
anemeHToB. OHM 06pa3ytoT NOTHYIO NAEHKY, KoTopas
npegoTBpallaeT HenocpeacTBEHHOE COMPUKOCHOBE-
HWe BOAbl C METasnoM, 3aLlmLlas ero oT KOppo3uu.

4.18.7. KomnnekcoHbl

KomnnekcoHamm HasbIBaloT rpymnmny OpraHuyecKux
COENHEHWIA, KOTOpPble CNOCOGHbLI 06pa3oBbIBaTL YC-
TOMYMBbIE KOMIMEKCHbIE COEAUHEHUSI C KaTUOHaMWu
mMeTannoB. [pMMeHeHMe KOMMMEKCOHOB ONis cTabu-
NM3aunoHHON 06paboTKM BOAbI MO3BOMSET PELUUTb
PS4 3agjay:

— CTabnnM3npoBaHME HACbILLLEHHbIX PaCTBOPOB;

— VIHIMGMpoBaHe Kopposuu;

— yganeHue OT/IOKEHUIN HaKMMU 1 NPOLYKTOB KOp-
pO3UKN C MOBEPXHOCTU Tensioo6MeHHOro o6opynoBa-
HUS.

YacTtb nepsas

B nocnepHve rofbl WWMPOKOE pacrnpocTpaHeHme
nonyynnm opraHmyeckme occoHaTbl (Mpon3Boa-
Hble (POCPOHOBOW KMCIOTbI) M KOMMAO3ULMN Ha UX
OCHOBE.

MHrnérposaHme npoLecca cConeoToNXEHUS C MOMO-
Wbl (hochoHaTOB OCHOBAHO Ha MOPOroBoM ahhek-
Te: Npy  MarsbiX KOHUEeHTpauusax docdoHaTbl TOPMO-
34T npouecc obpas3oBaHue 3apofblllert KpUcTanos
kapbOoHaTOB CONel XXECTKOCTWU, W, TakKuM 06pasom,
NPOMCXOAUT CTabUNN3auuns HacbILEHHbIX PacTBOPOB
CONen XXECTKOCTM U Xenesa M npegoTBpalleHne nx
pacrnaza u o6pa3oBaHusi 0CaKOB.

®docoHatbl apeKkTUBHLI ONA npegoTBpalle-
HUS ocapgkoobpa3oBaHMsa TakMx ManopacTBOPUMbIX
BeLLecTB, Kak kapboHatbl, cynbdaTbl U cocdathbl
Kanbuus. NoporoBbii 3hPEKT N3IMEHSETCA B 3aBU-
CUMOCTU OT MPUPOALI ocagka N uHruéutopa. KoH-
LeHTpauua uHrméutopa kKonebnertcs B npepenax
0,25-2,0 mr/n.

3awuTHoe pgenctBue ¢ocoHaToB Kak WHrMou-
TOPOB KOPPO3MM YCUNIMBAETCS B MPUCYTCTBUM MOHOB
MEeTannoB: UWMHKa, KagMus, MapraHua, HUKens, Ko-
6ansta. CoegnHeHns okCMaTUNMaeHandochoHodoM
kncnotbl (OB0D) € LMHKOM — aKTUBHbIE UHTMOUTOPbI
koppo3un — O3ODL]. MexaHn3M 3aLLMTHOIO ENCTBUS
3TOr0 MHrMGUTOpPa OBOBACHSETCA ero agcopoumen Ha
NMOBEPXHOCTU MeTanna U o6pa3oBaHNEM 3aLLMTHOIO
CNnosi  TPyOHOPaCTBOPUMbIX CMELLUAHHbIX KOMMJIEKC-
HbIX coeguHeHu unHKa 1 xenesa ¢ O9®d, a Takxe
Zn(OH),.

OcHOBHble orpaHnyeHus npuMeHeHus dgocdoHa-
TOB:

LLIeSIOYHOCTb — He 6onee 7 MMOJb/T;

pH — He 6onee 8,5;

xene3o (obLee) — He 6onee 0,5 mr/n.

Temneparypa — go 130°C.

Cm. T1akxe: Yaycos @.®., Paesckas [.A.
KoMMNnekCcHbIn BOOHO-XUMUYECKUA pPEXUM Ter-
NOSHEPreTnYeCcKnx CUCTEM HUIKMX NapamMeTpoB
(MpakTnyeckoe pykoBoacTeo). M. — VxeBcK:
HUL, «PerynapHasa n xaoTumyeckass AuUHaAMuKa»,
2003. — 280 c. U: guckyccuma no npob6aemMamMm KHuU-
r B: «OHeprocbepexeHne 1M BOOOMNOArOTOBKA»,
2003, Ne 4, c. 83-91.

4.18.8. TexHonorus npoBeaeHus

TexHonorus npoBefeHns CTabunmaaunmoHHOMN
06paboTKM BOAbI KMCNOTOW, LLenoybio, ¢ocdara-
MW U KOMMIEKCOHAMM, NPaKTU4ECKN OANHAKOBa M
3akn4aeTca B NPONOPLMOHANbHOM O03UPOBaHUMU
peareHTOB B o6pabaTbiBaemyto Boy. Pacxonbl pe-
KOMeHOOBaHbI pa3paboTinkamm n N3roToBUTENAMMU
peareHToOB (KpOMe KUCNOTHOM 06paboTKn) n 3aBu-
CAT OT cocTaBa obpabaTbiBaemMON BOAbI, Lefen ee
NPUMEHEHNSA N BMOA CUCTEM.
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YacTtb nepsas

4.18.9. Tpe6oBanua K peareHtam gns
00paboTKu BOAbI TENNOBbIX CeTell

K peareHTam gns cuctem TeNOCHabXeHWs npeab-
SIBNAIOTCA XeCcTkme TpeboBaHus, onpegensemMble cre-
undmkor paboTsl TennoceTn. Npexae Bcero 3To ca-
HUTapHO-TUrmeHn4eckme TpeboBaHus, CBA3aHHbIE C
TeM, YTO Ka4eCTBO CETEBOWM BOAbl OTKPbITbIX CUCTEM
TensiocHabXXeHns [OSMKHO oTBeYaTb TpeboBaHUAM K
Ka4yecTBY NUTLEBOW BOAbI.

K ceTeBoM BOAE 3aKpbITbIX CUCTEM TEMNIOCHAOXe-
HUA TakmMx TpeboBaHW He npegbasnseTca. OgHako
npuv CyLLecTByOLLEM 060PYAOBAHUN TEMMOBbIX MYHK-
TOB €CTb peasibHasi BO3MOXHOCTb MepeToKa CeTeBOW
BO[bl B CUCTEMY rOpsivero BOQOCHa6xeHus. Mostomy
peareHT He [OMKeH ObiTb TOKCUYHBIM U He [OSKEH
BMUATb Ha 3anax, UBETHOCTb U MPUBKYC BOAbI.

BTopas rpynna Tpe6oBaHuin onpenenseTcs ycro-
BUAMW paboTbl TEMNOCETU: peareHT LOSHKEH coxpa-
HATb 9PPEKTUBHOCTL Npu Temnepartypax go 150°C.

4.18.10. ®dusnyeckue MeToabl 06paboTKM
BOAbl

®dunamyeckoe BO3OENCTBME Ha Body ANA MNpefo-
TBpaLLEeHUs OTIIOXEHUN KapboHaTa Kanbuusi — 3TO
MarHuTHasi, 9NeKTpoMarHuTHas u yfbTpa3BykoBas
obpaboTka BoOAbl. [pyHUMNMANbHOE OTNMYME METO-
[OB Pn3NYEeCKo 06paboTKN OT XMMUYECKOW 3aKIo-
YyaeTcsa B TOM, YTO B BOOy He 006aBNA0T XMMUYECKNEe
peareHTbl.

YcnoBus NpUMEHEHUA MeToaoB — CM. 4.16—4.17.

BOOONMOAINOTOBKA
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Hacmos emopas

1. dPmnbTpYyOLME
3epHuMCcTbIe
MaTepvanbl

ANnsi ocBeTNneHmsA
M copouvm Boabl

1.1. BBegeHue

ornacHo NOCT 30813-2002 «Bopa u Bomo-

NMOAroToBKa. TepMWHbI K OnpepeneHus» K

B3BELLEHHbIM OTHECEHbI BELLLECTBA, BblOENeH-
Hble 13 BOObl (PUIBTPOBAHMEM U (MNK) LEeHTpUyru-
poBaHueMm.

Mpu duneTpoBaHMM BOfAbl 4Yepesd PULTPOBasb-
Hble Meperopoaku, NpeacTaBnsflolmne cobon CeTKM
pasHbIX KOHCTPYKLWIA; MOPUCTbIE METaNNIMYECKmeE, Ke-
pamMuyeckune, NoNIMMepHble PUNLTPYIOLLNE SNIEMEHTbI;
TKaHW; CNOW HeTKaHbIX BONTOKHUCTbIX MaTepuasnos unm
CNOW 3ePHUCTbIX HACBIMHbLIX MaTeprasios, NPOUCXOaNT
3aiepXXaHve B3BELLUEHHbIX (TaK Ha3blBaEMbIX MEXaHU-
YeCKMX), a Takxe NnoyTu BCex Apyrnx npumecen sofpl.
CteneHb 3agepXuBaHusa 1 BblOeNeHnsa 13 BOAbl pas-
HbIX BELLEeCTB — (DYHKUMA OUCMEPCHOCTU MPUMECEN
BO[bl N CBOMCTB (OUNLTPYIOLLIEN NEePEropOaKN.

B ocBeTnuTenbHbIX 3€PHUCTBIX HACbIMHbIX (OUSIb-
Tpax MOryT 6bITb 3afepXaHbl B3BELUEHHbIE NPUMECH
pasmepom He MeHee 10 MKM, B HEKOTOPbIX KOHCTPYK-
LUMAX — He MeHee 3 MKM.

B kaHanax mexpy 3epHamu 3arpy3kum 4YacTuubl,
MHOIOKPaTHO MeHssi HanpaBfieHue OBVXKEHMS, OCax-
JaloTCA Ha 3epHax 3a CYET LLeHTPOOEXHOW CUMbl U af-
res3vu K rpaHsM 3epeH 1 CIosiM paHee 0CaauvBLLMXCS
YacTuL 3arpasHeHni.

3HauuTenbHas 4acTb MCMOMb3YEMbIX 3E€PHUCTbIX
MaTepuarnoB — NOPUCTble CTPYKTYpbl, TO eCTb uIb-
TpOBaHME B TakKMX YCIIOBUSAX — HE TOSIbKO «MeXaHu-
YeCKUn», HO U, Mpexpae BCero, Ans MHOIMMX BELLECTB,
HaxodsALLMXCS B BOAE, — COPOLMOHHbIN npoLecc.

TpeboBaHUsA K Ka4yeCTBY 3E€PHUCTLIX PUIBTPYIO-
wunx matepuanos mnanoxexsl B FOCT P 51641-2000
«Matepwuans! punsTpytomne 3epHucTole. O6LLMe Tex-
HUYECKME YCIOBUS».

B «4yucTom Bmae» KBapLEBbIA U FPaHUTHBIA Ne-
COK, rabbpo, ra66po-guadas m ppyrune nogobHble
KpucTannnyeckume Teepable ropHble MOPOAbl, a TakxXe
oTX0dbl (CTeknAHHasA, dapdopoBas, kepammyeckas
KpoLLKa) HEe MOTryT CIyXWUTb COPOEHTOM, MOCKOSbKY
TpebyeTcs X cneunansHas npegeaputensHas obpa-
60TKa.

Tem He MeHee flaxe HeaKTMBMPOBaHHbIM aHTpa-
uUMT obnagaeTt HEKOTOPOM COPBLIMOHHOM CNOCOBHOC-
ThbHO.

B kayecTBe HanonHuUTenem oCBETNUTENbHbIX PUIb-
TPOB (OCHOBHOM (OULTPYIOLLMIA CMON U NOAAEPXUBa-
IOLLINIA CIOI) MOXHO MCMNONb30BaTb MaTepuarbl (KBap-
LeBbI Necok, rpaBui, webeHs) no FOCT 82670-93,
8736-93, 23735-79, 7392-2002, 7394-85, 7657-84,
8703-74, 4453-74, 6217-74, 20464-75, 30268-95,
23998-80.

Bce matepuanbl nepep UCMNONb30BaAHMEM [LOJK-
Hbl OTMbIBaTLCA BOOOW 4O MPO3Pa4yHOCTN OTXOOALLEN
BoAbl >30 CM U KnaccuuLMpoBaTbCA COrflacHO TeX-
HU4Yecknm TpeboBaHuaM (CM. 4. 1, n. 4.2, Taén. 4.1).

BOOONMOANOTOBKA
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YacTb BTOpas

1.2. AKTMBHBIE YIrnv u Apyrue
yrnepoaHbie COp6eHThbI

1.2.1. Hg’ousnoncrno aKTUBHbIX
yrneii (AY)

Mpun nponssoacTee AY yrnepoacopepxatlee Cbl-
pbe (yronb, aHTpauuT, ApeBecuHa, Topd, NOMMEpbI,
NPOMbILLSIEHHbIE OTXOAbl) MoABeprawT KapboHu3a-
Unn — 06XUry Mpu BbICOKOW TemrepaTtype B UHepPT-
HoW aTMocdepe 6e3 fgoctyna Bosayxa. [1onyYyeHHbIn
KapboHu3at obnagaeTt MAoXuMn afcopobLMOHHBbIMU
CBOWCTBaMU, MOCKOJSIbKY pa3mepbl ero nop m BHYT-
PEeHHSAS NoLiadb NOBEPXHOCTM HEBENUKK. [MoaToMy
kKapboHM3aT NoABeprarT akTueaLmu.

AKTMBaLMSA yrnem MOXET OCYLUeCTBAATbCA MOocC-
peacTtBOM 06paboTKM BOOSAHbIM MapoM WK crneuu-
anbHbIMW  XUMMYECKMMM peareHTamn. AKTuBaums
BOOSAHbLIM NAapoM NpoBOAMTCH Npu Temnepartype 800—
1000 °C B KOHTpONUpyeMbIx ycnosusx. Mpu aTom Ha
NMOBEPXHOCTWN MOP MPOUCXOOANUT XMMUYECKasa peakums
MeXay BOAAHbIM MAapoM U yriem, B pe3ynsrate 4ero
obpasyeTcs pa3BuTas CTpyKTypa nop v yBennm4mMBaeT-
€Sl UX BHYTPEHHSAS NMOBEPXHOCTb.

1.2.2. Knaccudpukauusa AY
AKTMBHbIE YINX NoAapasnensoTcs
o yenu npyumeHeHus:
rasoBble, UCMOSb3yeMble A5 ancopobumm rasos 1
napoB — POCCUNCKNE MapKu:
CKT, CKT-1, -2, -3, -3¢, -3y, -4, -6, -7, -10, CKINTC,
APT, AT-ITP,
ALB-1, -1M, -2, AT-OC, MNMAY-1, CUT-1);
peKynepaumoHHble — NMPUMEHSAOTCA Ans aacop6-
UMM NapoB U3 o4MLLaeMOro Bo3fyxa npu copep-
XXaHum napos > 5 r/gm3;
ocBeTnALLMe — AN afcopoLumm pasHbiX BELLECTB,