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BeepeHue

Opuum u3 samenwmx hakTopos HauuoHansHoW Gesonac-
HocTH mobok CTpaHbl senseTca obecneyeHHe HaCeNeHHA NWTb-
£80H BOJAOH.

MuTbesan Bofa — HEOBXOAHMBbIA INEMEHT XH3Heobecneye-
HuA Hacenenus, WBo OT ee Kauectsa, KonvuecTea u Becnepe-
GOHHOW NOJAYH 3aBMCAT COCTOAHHE 3[0POBLA MOAEH, YPoBeHs
MX CAHMTAPHO-3NMAEMMONOIMYECKOro Bnarononyyus, creneHb
GnaroycTpoiicTea >MaMWwHOro hoHAa W rOPOACKOW Cpeab,
crabunsHoctb pabothl KoMMyHaNbHO-DbITOBOH Cehepbi.

B Hacroswee spems & Poccuiickon @efepaumm ueHTpanu-
30BaHHbIE CHCTEMBbI BOMIOCHABMWeHUs uMeloT Bonee THICAYM ro-
ponoe (99 % or obwero konuuecTsa roponos) u okono 2000
nocenkoe ropoackoro mina (81 %). MowwsocTs soponposoaos
[ocTUrna 8 Hacrosuee spemsa npumepHo 102,5 man M’ /ey, B
TOM YKCne KoMMyHanbhbix — 53,1 man m* /oy,

HMcrouHukamm yeHTpanu3osaHHOro BofocHabweHus cnywar
NOBEPXHOCTHbIE BOAbI, AONA KOTOPLIX 8 oblem obveme sopo-
3abopa coctasnser 68 %, u nonzemubie sBogsl — 32 %.

HeobxopnMo OTMETHTL, YTO NPaKTMYECKW BCE NOBEPXHOCT-
Hble MCTOMHMKM BOZOCHADMeHWR B nocnegHHe rogsl noasepra-
NMChb CYWECTBEHHOMY BO3AEHCTBHIO BPEAHBIX AHTPONOrEHHbIX
thaxropoe. QOcobeHHo TmKenoe NOAONKEHWE C 3arpA3HEHMEM
NOBEPXHOCTHLIX BOLOMCTOUHMKOB OTMeuaetcs 8 ApxaHrens-
ckoi, Kemeposckod, KanunuHrpagckon, Tomckon, TiomesHckon
obnactsix, [pumopckom Kpae u ap.




B nocnegHme rofibl 3aMETHO NPOTPECCUPYIOT 3arpA3HeHHs H
NOA3EeMHBIX BOJl, KOTOPbIE NPOHHKAKDT CO CTOYHbIMKW W NPOM3-
BOJICTBEHHLIMH BOAMK B BOAOHOCHLIE FOPHUIOHTDI.

B Hactoswee epems okono 90 % noBepxHOCTHOH M He Me-
uee 30 % nopsemuoil Boaw nojsepraerca obpabotke ¢ yaa-
nexwem wabbmounbix npumecei. [MoBepxHOCTHaA Boga B OC-
HOBHOM NPOXOMAWT TPAOHUHMOHHYIO [ABYXCTYNEHHYH) OUWCTKY C
OTCTAMBaHMEM W OCBETNIEHMEM B CNOE B3BElEeHHOro ocajKka W
cropsiM (hiabTpoBaHWeM; YacTh sofsl obpabarsisaerca no op-
HDCT}FI'IEHHDI‘:I CXEME HA KOHTAKTHbLIX OCBETNMTENAX.

OCHOBHBIM TEXHONOTHYECKWM NPHEMOM YAaneHWs W3 BOAbI
rpybOIMCNEPCHBIX NPUMECeH, HAaXOAALWMXCA BO B3BEIWEHHOM
COCTOSIHMK, M KOMOWAHBIX OPraHHYecKMX 3arpA3HeHWH, npH-
CYTCTEYIOUMX B BOJE B PACTBOPEHHOM BHIE, ABNAETCA NpoLecc
KOQ2YNAYUU 38 CYeT BBELEHWA B BOAY KO@2ynsHmos.

B npolecce KoarynauMOHHOM ouncTku soabl Ha 90—99 %
YARNAIOTCA PasnuuHbie  MHKPODMONOTMUYECKHe 3arpA3HeHWA.
IPPEKTHBHOCTE WX YAANEHWA 3ABHUCHT OT TAYOMHbI CUMCTKM
BOAb! NO MYTHOCTH, LUBETHOCTH M NEPMaHIaHaTHOH OKHWCNAEMOCTH.

BawHoh OCOBEHHOCTBIO KOAryNMpOBaHWA ABASETCA TaKKe
10, YTO B 3aBMCHMOCTH OT YCNOBHH NPOBEAEHHA npouecca on-
pepensoTca PPEKTUBHOCTL AANbHEHILErD OCBETNEHHA M OMK-
CTKH BOAbl HAa COOPYHEHWSAX NEPBOH CTYNEHW M (PHNBTPOBANLHLIX
COOPYKEHHSX H B KOHEYHOM WTOTE — Ka4ecTBO MWTLEBOH BObI.

M3-3a noBbllleHHOro 3arpa3HeHHA BOAOMCTOYHMKOB Tpanu-
UMOHHO NpuUMeHseMsle TexHonoruu obpaborku Bogel ctanu B
BonswmHcTEe cnyvaes HepoctarodHo adibektueHbiMH, Hop-
manbHoi pabore BOMOOMMCTHBIX COOPYXEHHH NPENATCTRYIOT
YYacTHBLIMECA B nOCNeJHHE rofbl CydaH HenpeaBuieHHOro
YXYALWEeHHS KayecTsa BOfbl BCIEACTBME ABAPHIHBIX CHTYAUMH M
cbpoca B BOACEMbI XWAKOCTEH, COAEPMALMX NOBbIWEHHbIE
KOHUEHTPAUWH 3arpaA3HeHH.

[leHcTBylOlME OUMCTHDIE COOPYEHWA B 3THX YC/OBHAX He
MoryT obecneunts HafNeKAaWero yAaneHHs M3 BOAbl XUmMUue-
CKMX 3arpAasHeHuH.

Benegctene HeynoBAEGTEBOPHTENBHOMO CaHWTAPHOro COCTOS-
HHA, rnasHbiM obpaszoM, NOBEPXHOCTHLIX BOAOHCTOYHHKOB, Ha
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goTopbix Basupylorca eogonpoBofbl, OBCNYHHBAIOWME NOYTH
fgse Tpetw Hacenewus PoccuM, CrnafbisaeTca HanpseHHas
cHTyauus ¢ obecneueHreM HaceneHWs BOAOW NWTLEBOTO Kaue-
crea [1].

. Mo panueim [Noccananuaransopa Poccun [2—4), kavecTso
[IHTBEBOH BOJbl, NPOWM3BOAHMON KOMMYHaNbHbIMKH M BEHOMCT-
BEHHbIMWH BOQONPOBOAAMM, NPOAC/DKAET OCTABATLCA HEYAOB/Ie-
yeoputenstbiM, Mo pawweim 1997 r., kaxpas naras npoba
MWTHEBOW BOMBI HE OTBEYana rureHuyeckum TpeboBaHWsM: no
caHHTapHO-XMMHYeckHM nokasatenam — 20,05 %, u3 kotopsix
2,12 % copepwanu XxuMMYECKMe BELLECTBA B KONMYECTBE, npe-
BHILEIOWEM NPefieNsHO AONYCTUMBIE KOHUEHTPaUMH, W npej-

‘craBnann cobDOM TOKCMYECKYIO ONACHOCTb; NO MHKPOBHONOTH-
‘yeckum nokazarensm — 10,3 %, 13 kotopbix okono 5 % —

INUBEMHYECKYIO ONACHOCTD.
OCHOBHBIMH MPHYMHAMH CNOMHMBILErOCA THAKENOrO NONOMKEe-

HMA Ha BONbLUMMCTBE CYWECTBYIOWMX BOAONPOBOOHLIX CTaH-

UM, NOMHMO NPOAOMKAIOWEFOCA 3ArPA3HEHHS BOAOMCTOMHU-

(KO8, ABNAKOTCA ChnenywoLi4e.

1. NpuxaTas cxeMa OMMCTKK 3a4acTyO HE COOTBETCTBYET Ka-

MecTey BO/ibl BOAOWCTOMHMKA. Tak, ANA OCBETNEHWA ManomyT-
HbiX UBETHbIX BOA nocne 0bpaboTkM KoarynsHTOM AOCTaATOYHO

YACTO NPHMEHRAIOT OTCTOWHHKH HNH OCBETIHMTENM CO B3BElEeH-
HbiM OCafKOM, B KOTOPbIX OTCTaWBaHWA BOAbI HE NPOHCXOOMT,
a B3pelueHHbIH cnol He obpasyercsa. B takux cayuasx Tonexo
32 CYET COBEpPLUEHCTBOBaHWA peareHTHOW obpaboTku BOAbl He
BCErNa YAAETCA MCMPABHTD CHTYaLMIO. .

Hpyrum npuMepomM ABNAIOTCA CAyYaW, KOTAa KOMTaKTHOe OC-
BETNEHWE 3IKCIUTYATHPYETCH B YC/NOBMAX NEepPUMOfMYEcKoro no-
BbilleHHA MYTHOCTH BOfibl — B NaBogxM (BECHOM W OCEeHbio)
wiv 8 nepuopn gowager — go 200 mr/a. Mnu mMeanedsHbie
hUnbTpEl MCNONBLIYIOTCA ANA OYHCTKM BOAbI BOAOHCTOMHMKA,
HmMeowero ysersocth soabl 60—80 rpap. B rakux cayuasx
npexgpe scero HeoBxoauMa PEKOHCTPYKUMA OYMCTHbIX COOPY-
WEHWH C YCTPOMCTBOM BTOPOW CTYNEHH OYMCTKHM, M TOMbKO NO-
Clle 3T0ro MOXHO FOBOPMThH O NOMCKE ONTUMANbHLIX PEXWUMOB
PEareHTHOM ONMCTKH M IEeKTHBHBIX KOArynAaHTOS.



2. MNockonbKy MHOTHe cTaxuuK nocTpoexsl 8 50—60-e roaw
NPOWAOFO BEKA, TO TEXHWYECKOE COCTOSAHWE WX KpahHe He-
YAOBNETBOPHTENLHOS, @ HM3HOC CETEH W COOPYXEHHH BOKO-
cHabwenns npesbiwaer nopon 50 %. Apmarypa u Tpybonpo-
BOMbl HAXOAATCA B AaBapMMHOM COCTOAHWM, W MPOLEHT
HeYUTEHHbIX PACXOM0B W YTEUEK NPEeBbiLiaeT AoNYCTHMbIE HOPMbL.

3. CrpourensHoe COCTORHME 3[AHWH, TEXHUYECKOE COCTOR-
HWE pe3epeyapoB PeareHTHONO XO3AMCTBA M KOHCTPYKUMH OuM-
CTHBIX COOPYXKeHult Takoeo, uYTo TpebyloTca cepbesHbie Mepb
Mo WX YAYHLUEHHWIO,

4. 3xkcnnyataymn OYMCTHBIX COOPYMKEHWA He Bcerga npowus-
BOAHTCA KBANWDHUMPOBAHHO, YTO NPHBOAMT K HAPYWEHWIO Tex-
HONOIMYECKHX NPOUECCOB OYHMCTKH BOfbLI, B TOM uHcne W ee
peareHTHOM obpaboTku.

5. B pape cnyvaes OTCYTCTBYIOT CMCTEMbI ABTOMATHUYECKOro
KOHTPONS W NOAAEPMAHMA NPOoLecca OUMCTKH B 3afaHHOM pe-
HME,

310 Hbiny BLICKA3AHBI, BOIMOMXHO, OBLLEM3BECTHBIE UCTHHBI,
HO Bea ux yyera W NPEofONEHUA YKA3aHHbIX HefOCTaTKOB ro-
BOPUTE O COBEPLUEHCTBOBAHMM TO/NBKO OCAHOrO M3 3Tancs —
pearenTHoM 0BpaBoTku BOABI, HE NPUHMMAR BO BHMMaHHe OC-
TansHoe, npaKTHYeckH Becnoneawo.

Bmecte ¢ TeMm, HE3ABHCUMO HM OT KaxKHx (DaKTOpPOB, TEXHO-
NOTHHECKaR CXeMa W COCTaB OMMCTHLIX COODYEHHH Ha Cylue-
CTBYIOWHX BOAONPOBOAHLIX CTaHumMsx (v ocobexHo 8HOBDL
CTPOSWHMXCR) AomiHb obecneyHsats cregylouee:

e HOpMaTHBHbie TpeDoBaHMA KauecTBa NMTLEBOW BOAbI NPH
W3MEHEHHW KauecTBa MCXOAHOW BO/Jbl B TEUEHHME BCEro ropa, 8
TOM YMCNE W NPH HANHYMK AHTPONOTEHHbIX 3ArpA3HEHHH, NPH-
CYTCTBYIOUIMX NOCTOSHHO MK Bbi3BaHHBIX KPATKOBPEMEHHbLIMM
aBAPHHHBIMK CHTYaUUSaMM;

® BbICOKYIO CTENeHb OOE33apaXKMBaHWA BOJIbI NP HANHYMK B
HCXOHOMN BOQE PalfiHuHbIX MUKDOBHMONOrHUECKHX 3arpS3HEHHH;

* ucKnoYeHne cbpoca NPOMbIBHLIX BOJ M OCA/KOB B BOAO-
EMbl W YCTPOWCTBO Ha CTaHuusx cucrem obpabotku npombie-
HbIX BOA (hMNBTPOE M HX MOBTOPHOTD MCNONL3OBAHWMA, & TaKme
0bpaboTkK K YTUAK3ELMK OCaIKOB;
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. » HeoOXopMMylo CTeneHb OUMCTKM M oDeazapakupaHua 8O-
sl HE TONBKO Ha BLIXOAE CO CTaHUMM, HO H C YdeTOM ee
TPaHCNopPTHPOBaHUA B PA3BOARALIEH BOONPOBOAHOH CETH,
CPeweHMio 3TMX 3apad, CTOAWMX nepen  BOAONPOBOAHLIMK
CTAHUMAMK, NO HAWEMY MHEHHIO, AOMKHBI NPeAlecTEOBaTh
pbcnefiosanue U olleHka paboTsl BOAOOUUCTHBIX COOPYKEHHHA H
WX OTAENbHBIX 3INEMEHTOB, YTO BKAOHaeT B ceba cnepyowme
aTanbi:
" » aHanu3 M OUEHKa KayecTea BOAbI BOAOMCTOMHHKE W OMM-
WeHHOH BOAbI HA OCHOBAHWMM AaHHeix naboparopui opraHuaa-
mpﬁ BOAONPOBOAHO-KAaHANM3aUMOHHOro Xoszsictea (BKX), rep-
opHanhme opraHoe [loccananugHagsopa MuHigpaea

doccHU, HelasucumMbix nabopatopui W ap.;

_ ®» ouerKa 3 PEKTHBHOCTH OYHCTKM BOAbI NO OTHOWEHHMIO KO
BCEM HOPMHPYEMbIM fOKaslarenaM, B TOM 4Mcne cneyuduye-
CKHMM 3arpsizZHeHHAM, MMEIOLMMCA B BOAE BOLOMCTOHHMKA.
B cnyuae OTCYTCTBUA [AHHBIX W TEXHONOMMUECKHX PELIEHWH NO
YBANeHMIO CheuudMHUecKux 3arpAsHEHUH OHH  AOMiHL BbiTh
onpefieneHbl B NPOLECCE IKCNNYaTaUMH COOPYIKEHUH, a Taloxe
NOMKHA BbiTh NPEAnOMKEeHa TEXHONOTHUA WX YOANEHWS NPW Cy-
WECTBYIOWEN CXEME ONHCTKM BOABI;

~» orpaboTka TEXHONOIMHECKOrO pPEXMMMAa OMMCTKM BOfBI W
COCTABNEHUE TEXHO/NOTMHECKHX KaPT NO OTAE/bHBIM NpoLeccam
n“"i:obpymenum. B KOTOPbIX YKa3bIBaOTCA: [A03bl PEareHToB
{Rﬂarynnﬁ'ra. xnopa, (AOKYNsHTa U APYTHX PeareHToB, npuMe-
Mnhu: Ha CTaHUMH), NPOAOMIKHUTENLHOCTE OTCTauBaHus, hak-
THECKHE CKOPOCTH (DMNbTPaUHK, WHTEHCHBHOCTL W NMEPMOAMY-
HOCTb NpPOMbLIBOK (DUNBTPYIOWEH 3arpy3kW, NepMoAMYHOCTD
Yhaneuusn ocafKa M3 OTCTOHHMKA W Np.;

* aHanu3 pabortbl pazsofawWen BOACNPOBOAHON CEeTH ropo-
£8 B OTHOLWEeHWM COXpaHeHKs KauecTBa M GeaonacHoCTH NUTbe-
BOW BOALI NpH €€ TPAHCNOPTHPOBAHUH NO HAPYXHBIM KOMMY-
HHKaquH;

® NPH HEBOIMOMHOCTH 3PHEKTUBHOW OYMMCTKM BOAbl Ha
CTaHUMH npoBefeHHe TEXHONOTHYECKHWX MCCNefloBaHWi No co-
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BEPLIEHCTBOBAHKIO peareHTHOW obpabotku sofpl (svibop koa-
FYAAKTOB W (DROKYNAHTOB, ONPEseneHHe ux A03, NOPAAOK Bee-
pexus 8 obpabarbisaemyio BOMly) M MO OCHOBHBLIM TEXHOMOMK-
YECKMM NPOLECCAM W METOGAM OMWCTKM BOAbI, NPUHATBIM Ha
cravymn. [o peaynbratam 3toi paboTsl NOATOTABIMBAIOTCA
NPEANOIKEHHS W PEKOMEHAALUHH NO MPHMEHEHWIO HOBBIX pea-
reHToB, nepeobOPYAOBAHHIC WM PEKOHCTPYKUMH OTAENbHBIX
COOPYMEHWH, @ TalKe N0 MPUMEHEHWIO HOBbIX TeXHONOTH4Ye-
CKMX METONOB OMMCTKW BOMbl, BHEAPEHHE KOTOPbIX NOSBOAMT
B0 BCex cnyvanx obecneunTn Bbinonvexue Tpebosanmii Canlub;

® W, HAKOHEL, 3aBeplaoiHH 3Tan — NPUMEHEHWE B pe-
anbHbIX YCNOBKAX BOACNPOBORHOM CTaHUMK NPMHATBIX pele-
HUI MO MOOEPHH3ALMM OTAENbHBIX MM BCEX BMECTE 3Tanos
OYMCTKH BOADI.

Hameuaembie 8 paMiax npegnaraemoi paboTsl MeponpuaTHa
MOTYT HE TONBKO NPHBECTH K Y/YYLIEHWIO NPOLECCOB Koaryns-
UMK W XNONbeoBpa3osaHKa, OCDKOEHHA W (DHUNLTPOBAHKA, T. €.
K NOBbILLUE&HHID rJTYﬁHHbI OYHMCTKH BOOBI NO OCHOBHbLIM MOKa3a-
TenaM, HO M obecneunTs HapemHylo W hhHeKTHBHYIO OMHCTKY
BOAB! HA CTAHUMM B NIOOBIX YCIOBUAX.

Xorenock Bbi Elle pa3 OTMETHTL, YTO BbIBOP TEXHONOTMK W
pesxuma peareHTHoi obpaboTu BOAbI, TaK XE KaK W METOAoB
ee OCBETNIEHWS, ONPEAenAeTcA TOMbKO Ka4yecTBOM W CBOHCTBa-
MW npuponHoii soabl. Oanaxko pexxumel obpaborku soam koa-
rynsHTamu ¥ PnoKynaHTaMu AOMKHBI NPHHMMATLCA He Ha OC-
HOBE AaHHbIX (DUIMKO-XHMHUECKUX AHANIMIOB WCXORHOW BOJbI,
a Ha OCHOBaHMM Pe3yNbTartoB 3IKCNEPUMEHTANbHOM NPOBEPKH
PA3NHYHbIX PeareHTOB B NPOLECCAX OCBETNEHHA W (DUNbTPOBE-
HHUA. TONBKO TAKOH KOMIIEKCHBIM NOAXOJL MOXET rapaHTHpo-
BaTh NOAYYEHWUE B KOHEYHOM WTOrE BbICOKOKAYECTBEHHOW MHTb-
€BOH BOAbL.

OcTaHoBMMCA KpPaTKo Ha MCTOPHH DPa3BMTHA KoarynauWH B
MUpoBol npakTHke. MpuUBENEHHAR HUXKE UCTOPUYECKAR Chpas-
a, saatan u3 moHorpacgwmu E. [} Babenkoea [5], pocrarouno
noapobHa, TaKk Kak AAeT YETKYIO XapaKTepWCTHKY Bonpoca.

Hemopus npumererus: koazynanmoB Gas owucmy Bodel
6epem wHawano 8 [fpebuem Ezunme, z0e ewe 8 XVI 8. do
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powell 3psi 8 kavecmBe KoaeynARMA ucnoAb30Bany €oK
cnodwozo mundans. Koaaynupyrouwue cBoicmBa amomoxa-
JueBerx KBacyoB Gbinu u3BecmHbl €2UNMAHAM, PUMASHOM,
sexam. B EGpone xBacubs HONOMU NPUMEHAMb mMONbKo 8 ce-
pedure XVl & U omwuocunuce K Hum GoBoavHo 00A20 C
onoceruamu, o yem cBudemenvcmByem 3anuce HenvBuco 6
nepBom pycckom pyxoBodcmbe no BodocHabwerur: «Henb-
37 He ocyxdame Bcaxozo owuwerus, komopoe BGBodum 8
xumuweckut cocmaB Bodel HoBoe BewecmBo, npexcde 8 nei
e saxmovaioweecs. Mo 3mod npuyuxe, @ paGHo U no YeH-
Hoemu KBocyo8 cnocob owuwenus umu Becema pedox u
moxcem Gume ynompeber monsko npu manom konuvecmse
Bodbiy.
lMepBuie 3xcnepumermbl N0 UCNOALIOBAHUIO CEPHOKUCADZO
amomurua npoBedenv: 8 1827 2. B 1884 z. amepuxarey Xai-
AM noayuun namenm Ha owucmky Bodsl Gunsmpamu ¢ nped-

‘Bapumensrol o6pabomxoll B0 CEPHOKUTNLIM TNOMUHUEM.

B 1865—1872 22. pexomeHOoBakbl ON7 NPOKMUYECKO20 UC-
noL308aHUA COAU OKUCHO20 Mcenesa.

Cucmemamuyeckoe ucnome3oBarue cynegamol anomu-
HUS U aenesa B npakmuke oyucmru Bodel nawanoce 8 80—
90-x 200ax npownozo cmonemus. B smo xe Bpems npoBe-
dero usyverue mexHonozuyeckux BosmodxcHocmel Kogaynu-

poBanus, onybnukoBanbl coobuerun o6 ucnone30BokuU

KOQ2ynsHMoB npu 0YUCMKe MOPPAHLIX U CIMOYHEIX Bod.

" [To dannem . W MuckywoBa, B Poccuu npuopumem G
ouucmke Codsi koaeynsumamu npuradnexcum U. O. laamcey.
B 1886 >. 3embuykuil npednoxcun uchone3oBome Oas NOC-
2omoBku numeeBol BoObl xXacpHoe xceneso, a neplbbie uc-
credoBanus IhgpexmuBHocmu 3mozo KoaeynsHma npoben 8
Konye Bexa Byrnze. K 3momy Bpemeny NOSHOCMbIO UMY HGC-
muuro 29 zopodckux BodonpoBodolB pabomanu wa Gode no-
BepxHocmHbIX LCMOYHUKOB, @ HO CEMU U3 HUX (20poda
Feavcunzgpope, Tugpnuc, Huxcnud Hobzopod, Héuvck, Hobo-
wepxaccx, HoxuweBorns, Baadumup) npumeHAnU Koazynupo-
Banue.



B Hauane XX B. nocne npuMesHeHHs B npakTHKe BOoAoCHab-
WEHWA CKOPbIX («amMepuKaHCKMX») (hUNbTPOB B3aMeH LWHPOKO
NPUMEHREMbIX paHee wMefneHHbIX (saHrnHHCKKMX») Havanoch
MOBCEMECTHOE HCMO/Ib3OBAHWE KOAryNsHTOB,

B 1937 r. l. Banauc npegnoxun ¥cnonb3osarb & Kayecree
PNOKYNAHTE BKTUBHYIO KPEMHEKMCNOTY, a HauuHas ¢ 50-x ro-
AOB B NPAEKTHKY O4YMCTKW BOAbI BXOAAT OpraHuyeckue dhnowy-
NAHTHI.

B cBa3u ¢ pocToM Hacenerns, BypHbIM pa3suTHeM BCEX OT-
pacnen nNpoMsILUNEHHOCTH OBbeMbl NOArOTOBKM BOAB! B LEAsX
XO3AUCTBEHHO-NMUTLEBOTO M NPOMBILLNEHHOTO BOAOCHABKEHUA
HEHM3MEHHO POCAW WM MacwTabbl NPUMEHEHHA PeareHTOB Talkwe
YRENHYHUBANHCH.,

Bbui nepuoapl, Korpa B crpake MCnbIThiBAncs AedMuMT
KOarynsHTa, ¥ MourHocTel BoHKOBCKOrO XuMHUECKoro 3aBoja,
ABNAIOIIETOCA KPYNHEWILHWM OCTABLUMKOB PEAreHTOB, HE XBa-
rano Ha obecneyenne pactywei B HUX noTpebHocTH. B pans-
HeHwem 3asop (B Hacvosuwee spems OAO «AYPAT») Hauan
BbINYCKaTb KOArynfHThl Pa3fuuHbiX BMAOB M B 3HAUMTENLHO
BONMbUWMX KOMKHECTBAX, YTO MO3BOMMAO CHATB OCHOBHYIO Ha-
npsbkerHocTb. Kpome Toro, 8 crpave noseuAMch NpeanpHaTUS
HEBONLIOK NPOM3BOAUTENLHOCTH, YTO B LENoM obecneunsaer
OTpacnb KOMMYHAaMLHOIO W MPOMBILNEHHOND BOROCHADKEHMS
peareHTamm.

Pacwmpenve HOMEHKNATYpbl pEareHTOBR W MNOBLILEHHE HX
NOTPeBHOCTH B CTPaHe M B MHPE Ha BOAOOHMCTHBIX CTAHLMSX
AHKTYIOTCA W NOCTORHHDIM NOBbILUEHWeM TpeDoBaHHW K KauyecT-
By MHTbEBOW BOAbI, KOTOPOE HOPMHPYETCA OTeUYeCTBEHHbIMM
poxkymentamu (CanluH 2.1.4.1074—01), a taoxe 3apyBexmsbi-
MM cTaHgapTamu (B yactHoctH «[lupextuson Cosera Esponeii-
ckoro Colosa 98,/83 /EC no kavecTsy Bogbl, NpefiHasHaueHHOH
ANA NOTPEBAEHUA YENOBEKOMS, HALMOHA/BHBIMK HOPMATHBAMM
pa3nuuHbix rocypapcts W np.). MNnanupyerca k sbixoay @epe-
panbHblii  38KOH — CheuManbHbld  TEeXHMYECKMA pernameHT
«0 nuTHEBOH BOgE W NHTLEBOM BOAOCHAGKEHHHS,

Kpome Toro, 3a nocnefiHie rogsl 3HAYMTENBHO paciimpu-
NoCk MPHMEHEHWE KOArynAaHTOS NPH ONHCTKE KOMMYHANBHBLIX M
NPOMBILUNEHHbIX CTOMHbIX BOf, NPpH obpaboTke W yTUAM3aLWM
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ocankos. MNo3aToMy W N0 HACTOSWEro BPEeMEHW BONPOCHI Npo-
W3BOACTBA PEareHToB, MHTEHCHMKALMY, COBEPLUEHCTBOBAHKA M
nosbileHHa 3heKTHBHOCTH NpoUecca Koary/suli SBnsioTca
BECbMA aKTyanbHbiMM.

Ha ceronHswHMi geHb MHOTHE CNeUWaNHCTbl WHCTHTYTOB M
npeanpuaTHid BKX 3aHMMalotcs NOWCKOM HOBbIX peareHTos,
oTpaboTKOR TEXHONOTHM NO FIPUMEHEHWIO W BHEAPEHWIO HaH-
ponee 3thheKTHBHLIX PeareHToB B NPaKTHKY OYWCTKH NPHPOA-
HbIX W CTOYHbIX BOLO. B c8a3n Cc 3THM ﬁpEHC.TaBﬂﬁETEH nones-
HBIM BBINYCK MaTepHana, B KoTopom Obino Gbl  packpsito
COEPEMEHHOER COCTOAHWE BOMPOCOB NPOWIBOACTEA PEAreHTOs,
CHCTEMATHIUPOBaHDLI PE3yNbTaTel HCCNefOBaHHH, NPOBEAEHHbIX
B NOCNEfHWE rofbl, W AaH NPaKTMUECKMHA ONbIT MCMNOMBE3I0BAHWS
PEAreHTOB HAa NPEANPHATUSX BOAONPOBOAHOTO  XO3AWHCTEA
CTPaHbl.

MNogrotoska 3Tof Khury Bbina ocyuwlecTeneHa asTopamu Ha
OCHOBAHWK PACCMOTPEHHA BbINOAHEHHbIX B NOCNAEAHWE oAb
pabor no NPoM3BOACTBY KOAryNAHTOR W thaokynswtos 8 Poc-
M M 3a pyGexoM, BMAOB PEareHTOB M HX XapaKTepUCTHK M
TEHACHUMIA NPUMEHEHWA Pa3NHUHLIX PEareHToB NpPH OYMCTKE
NPUPOAHDBIX W CTOYHLIX BOA. ]

Buin cobpan, obpaboran W npoaHanusuposad GOALLIOH
0bbeM Marepuanos NO TEXHONOTHYECKMM acneKkTaMm npumeHe-
HHA peareHToB B TEXHONOMHH OMMCTKM NPUPOLHBIX (I'IDB'EPI(HO-
CTHBIX W NOA3EMHbIX) BOA, pe3ynbTataMm HCCAefoBaHMK pa3-
NWMHBIX BMAOR KOArynaHToR K chnokynawtos. [lpencrasnensi
NPOM3BOACTBEHHDIA ONbIT W NEPCNEKTHBBI MPUMEHEHHA HOBbIX
PeareHTOB Ha BOAONPOBOAHBIX cTaHuMAx Poccuu,

B KHure gaHbl Yaloxe pe3ynbTartbl MHOTOMETHMX WCCNenoBa-
HUM aBTOPOR Ha Pa3/MYHbIX BOAOMCTOUHMKAX PoccuM nosbiwe-
Wus  athchexTHBHOCTH KoarynauMonnon obpabotki Bogbl 3a
CHET NpHMEHEHHA pa!-ﬂH'-th!X TEXHONOMHUYBCKHX H TEXHHYECKHX
METOA0B.

CoBeplueHCTBOBaHWE TEXHONOMMYECKUX NPOUECCOB U METO-
AOB NOBbILEHHA IPMDEKTUBHOCTH peareHTHOW oBpaboTku Boab!
Bbino Gbl HEBO3IMOMHO BE3 TEOPHH KoArynaLMK U HNOKYNALMM,
B8 paspaborky KOTOpOW FPOMAgHbIA BKAAZ BHEC/M COBETCKMe
yuenbie . A. Pebunpep, B. B. Leparvd v gp. B pancrHenem
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pa3suTHE WAEH KONNOWOHOW M (hM3MMECKON XMMMM, pa3pabor-
KY Hay4HbiX OCHOB KOAryNAUMOHHONW OMHCTKM M MX NPUMEHEHUA
8 NPOUECCaX OYMCTKM NPHPOAHBIX ¥ CTOUHBIX BOJ NPOROMKANM
8 Hawewn cTpaHe cosetckue yuensie M. 3. Anenbumn, E. [l. Ba-
6ennos, 0. WU. Beiuep, U. T. MNopoxoeckui, A. A. Kacrans-
ckuit, B. A. Knauxo, B. M. Kpuwryn, f. A. Kynockui, E. @. Kyp-
raes, 0. U. Mapremmosa, 1. M. Muny, B. T. Typuunosuy,
C. A. Wy6epr, C. B. Axosnes u gp. [5—13, 36].

B coszganve, cuHTea W pa3paboTky HOBbIX KOAryNAHTOB
u chnokynsHroe Gonswol exknan sHecnw O. [, Asxanbes,
A. A. bapan, /. A. boxpaps, B. C. letmanues, 3. B. Tutic,
A. K. 3anonbckui, H0. K. Kucune, A. K. u 0. A. JNaknep,
3. A. JNesuwuxun, B. W. Mapxmsos, B. A. Pesunuenko,
B. C. Caxwun, JI1. M. Cypoea, K. B. Tkaues, A. I. LUytbxo.

ABmopsr  Bupaxcarom  GngzodapHocme  COMPYOHUKAM
nabopamopuy mexHoAo2uy owucmKy npupodHeix B8od HHK
KBOB v cneyuansucmam OAO ¢AYFPAT», Brkmovon doveprue
pezuoHanbHbie npednpusmus, 3a yyacmue 8 BeinoAxeruu
pabom u nomows npu nodeomolke u ohopmaeHUL KHU2U.
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lnasa 1. XapakrepucTHKa 3arpa3HeHHH
NPUPOAHBIX BOf NPUMECAMH ECTECTBEHHOrO
W AHTPONOreHHOro NMPOHCXOXKAEHHA

1.1. 3arpA3HeHHA eCTECTBEHHOIO NPOUCXOXKAEHUA

MoBepxHOCTHbIE BOAOHCTONHKKH. KauecTso BOAb! NOBEPX-
HOCTHbIX BOLOHCTOYHMKOB POCCHM XapaKTepu3yeTca pasnuy-
HBIM (hH3HKO-XHMU4ECKHM cocTasoM. OfHako yCnoBHO MOMHO
BRIENUTE HEKOTOPbIE BOZOMCTOMHHKM MM PETHOHBI, WMEIOLIWE
ofui xapakTep npupoAHbiX 3arpsssenuid. B tabn. 1.1 npeg-
CTAaBAEHbl faHHbie NO KAUYECTBY BOJibl HEKOTOPLIX NOBEPXHOCTHBIX
sopovcToyHHkos. B Hel paHbl OCHOBHbIE nOKazaTend: UBeT-
HOCTb, MYTHOCTb, NepmaHranatHas okucasemocte (M10), kpome
TOrO, yKa3aHbl 3HAUEHMA XMMUUECKOro notpebnenus KWCNopo-
pa (XNK) v koHuewTpauus HechTenpoayKToB, KoTtopsie obHa-
PYPKMBAIOTCH NPaKTHHECKH BO BCEX WCTOMHMKAX BOROCHaBM@HMA.

OcHOBHAs BOHAA aprepus eBponefcko# uactw — p. Borra
WMeer B cpenHem HeBonbluyio userHocte — o 24 go 40 rpag,
Manyto MytHocte — ot 0,6 po 5 mr/n. 3tk nokasarenu noesi-
WAIOTCA B NEPMOJl BECEHHEro NaBogKa COOTBETCTBEHHO A0 Be-
nuuun 55—90 rpag u 12—38 mr/n.

NepmanranatHas okucasiemocTs v BenuunHa XK cocrae-
AT cooteercteenHo ot 5 go 12 mr0,/n (e neprop nasogka
go 15—17 mrO,/n) v 15—24 mrO,/n (8 nepwoa nasogka ao
30—50 mrO,/n). BennunHa 3THX noKasatened 3aBMCHT B OC-
HOBHOM OT COAEPMXaHMA B BOLE OPraHHWYECKMX 3arpa3HeHHH

NpUpogHOro NPOUCXONAEHHA.
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Npurokn Bonrm — pexu Oxka w Kama umetor npumepHo Ta-
kne we nokasatenu MO, a 3vauennn senwunnst XIMK gocrura-
1or 70—86 mr0,/n, uro CBMAETENBCTBYET YKE O HAIHWYMM aH-
TPONOTEHHbIX 3arPASHEHHH.

Pekn cesepHbix perwoHos (Cesepnan [lsusa, Bonorpa,
WUnyts 1 ap.) wmelor ysetHocTe nopapka 60 rpaa, noebiwao-
ulylocR B NEpMoA NaBOAKA W NeTHWr nepuWoa Ao 260—
330 rpan. Mokazarens MO 3tux Boj M3MeHmeTcs B npepenax
or 14 go 30 mrO,/n.

Dna pex cesepo-sanagHoro pervona (pexw Bonxos, Twux-
puHKa, LlekcHa, Jlosats, Benvkana u Ap.) xapakrepHbl BbiCOKas
ysetHocte — a0 200—330 rpap w noxasarens M0, poctu-
rarowmin 24—40 mrO,/n. MyTHOCTb BOAbI peK cesepo-3anaga
W CEBEPHOW 4YacTU Xapaktepuayercs HeBonblMMK IHaHeHNAMK —
or 1 no 25 mr/n B nasofoK.

Peku 1oHoro permoHa Poccud umelor HebGonbluyio uget-
Hoctb — obbiiHo 20—50 rpag # NOBLILEHHYIO MYTHOCTD, [OC-
THraioutyo, Hanpumep, B p. Kybanu — 400 mr/n.

Bopoucrounuk Ypana u [puypansa (pexw, npyasl, o3epa,
sopoxpasunvia) obnagaior 8 0bbIYHOE BpeMA UBETHOCTLIO OT
10 go 50 rpan, NOBLILAIOWYIOCH B NEPUOJ NABOAKA WHOFAA A0
150—220 rpapn. MyrHocTs 3TMX BOA HaxopuTes Ha Hebonbliom
ypoeve — 0,8—8 mr/n.

Pexu Cwbupu (Beppb, Kan, Exuced, WUprsiw) xapaxkrepuay-
lotcs userHoctelo 5—60 rpaa (8 naecpoxk 140—160 rpaa)
u Hebonwwoit mytHoctsio 0,1—20 mr/a (8 nasopok ao 80—

mr/n
0.1

0.04—
0,31
03
0,5

Hedre-

NPOAYKTH,

Oxowuarive maba. 1.1,

14,7—30 | 0,008—0,055

XK,
mrO,/n
6—35
10—30
50

10—20
40
3—7
5.4—63
14

1.1=3.2
6,6
1.9—6.5
14,2
-

m-
wr,/n

mr/n

31—19
76
18—
207
0.3—57
150
0—60
170
01-—2
14
2—4
100
—8,5
60
1.4—10
66
2.0—15
82

MytHocTe,

E S -] 210 mr/n). .
2 = g |E E g g = Ha teppuropun Kysbacca rnasHbiM MCTOMHMKOM BOgOCHAG-
% g |. |8 |g é g8 |8 |& MeHus ssnsiotca p. Tomb W ee nputoku. Kauecteo eopwl cy-
g ~§ E § g P S WECTBEHHO M3MEHAETCA B TEeUEeHWe roaa. TaK, MUHMMANbHbIe
O |= |k |® |F |& |X |F |« 3HayeHus myTHocTH oTMeuarotca 3umon (0,2 mr/n) W makcw-
MansHbie — BO BpeMa BeceHero nasogka (mo 150 mr/n),
a yserHocts ot 4 rpag 3umon go 120 rpan B8 nepuoa secenHe-
ro NasojKa.

W, naxone, ans pek [lanbHero Boctoka xapakrepHbl ysert-
HOCTB 8 npepenax or 2 go 200 rpag M myTHOCTE — OT 2 JlO
100 mr/n.

Peka

UsetHocTy,
rpag
11—617
160
10—60
6—8
Jo 90
1—12
40
2—20
210
12—44
60
10—58
580
16—65
600
18—13
740

MpHvesiakive, B 4ncAMTene faH QHaNaloH IHAYEHWH B TEUEHHE rOAA, B 3HEMEHATENE — B NEPHOA BECEHHEND NABOOKA.

Wprsi
Tome
Pyue#
Amyp
Yynbim
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Takum oBpa3om, OYEBMOHO, YTO ANA OYMCTKH TakMX BOA
TpebyloTca pasnuuHbie yoaoeua peareHTHoW obpaborku (nog-
Bop onTHManbHbIX BMAOB peareHTos W A03, Haubonee 3ddex-
THBHBIX ANA KaXKAOH KOHKPETHOH BOAbl) W pa3Hbie TeXHONOrU-
HECKHWEe CXeMbl OYHCTKH.

Nopsemubie BogoHcTOuHHKH. ToasemHble BOABI NO cocTa-
BY 3arpsA3HEeHMH MOMHO pasfieNuTbh Ha HECKONbKO OCHOBHbIX
rpynmn:

COAEPALHE Meneso;

copeprdallHe Meneio ¥ MapraHed;

CopEpIKALLME WENe30 W rasvl (YrnekucnoTy U ceposoaopoa);

C NOBBILEHHBIM CONBCOAEPKAHHEM;

C NOBbLILWEHHLIM COAEPKAHMEM OPraHHYeCcKWX 3arpA3HeHWH
(esicokon yserHocTH, heHonoe, HedTENPOAYKTOB M AP.) W Ha-
NHYHEM MYTHOCTH;

ONHOBPEMEHHOE NPUCYTCTBHE B BOAE MENesa, NoBbileHHOH
MHHEPANUIALHH, COMEN HKECTKOCTH W OpraHMHeCcKHX 3arpAsHeHHH.

Ha ocHosaHHH aHanM3a MMEIOWMXCA JAaHHBIX NO cogepia-
HHID eneiz B nog3emMHbiX BOLaxX ﬁ'bl.ﬂﬂ ycraﬂnsneno, uTo
okono 50 % nopsemubix Bof POCCHM WMEIOT COAEPKaHHE HKe-
neaa Ha yposse go 0,3 mr/n. 34 soas ve Tpebyior gonontn-
TeNbHOM OYMCTKH M obedxeneavsavua W MoryT BbiTe HCnonb-
30BaHbl B CUCTEMAX XO3IANCTEEHHO-NIMTHEBOrO BOAOCHADMEHWSA
nik © obeasapaxusanvem Bogbl. OgHako paAn noa3eMHbiX
BOAOMCTOYHWKOB MMEIOT MOBbLILLEHHOE COfEPHaHWe NPHPOAHBLIX
OPFraHHYeCKHX 3arPA3HEeHUH, BblaBaHHbIX Hanuyuem Ha Gonb-
WwoH raybure TopdaHukoe, YeM OODBACHAETCA BbICOKaA UBET-
HOCTh sofpl. Tak, Hanpumep, noazemHble soasl r. lNpuMopcko-
Axtapcka (KpacHopapckuil Kpal) XapakTepHayloTcs UBerHo-
cToio oKkono 240 rpag Ha NpOTsXKeHWe BCEro rofa, nepmadra-
HaTHoW okucnAemoctsie 12—22 wmrO,/n npW  NpaKkTH4YECKH
NONHOM OTCYTCTBHH MYTHOCTM BOfbl. Hexkoropeie nogiaemHuie
poabl Pocroeckoi 0BnacTh HMEIOT LBETHOCTb, M3MEHSAIOWYIOCA
Ha psae obwvextos ot 100 no 600 rpag. Muorve nogaemubie
eoabl PecnyBnnku Caxa-ArkyTHs Takke XapaKTepusyloTcs Bbi-
COKOWM LIBETHOCTBIO, HanpumMep, B noc. Hamup! LBETHOCTL BOALI
otMeyaetcs Ha ypoexe go 1500 rpap.
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1.2. 3arpA3HeHHMA aHTPONOTEHHOrO NPOHCXOMAEHHA

BecbMa TSXEN0E NONOXEHWEe Cnomunocs 8 paae obnacrew
CTpaHbl, HEKOTOPbIE M3 HUX NPH3HAHLI PErHOHaMu C YPe3sbl-
walHOM 3KoMoOrHYecKoi cutyaumei. 31o npexie scero — Kys-
Hacc, Apxanrensckan obnacts 1 ap.

XuMHUecKHi cocTas soabl p. ToMu chopMHUpyeTcs nog BRuR-
HHEM 3arpAZHAKWKX BEWEeCcTs, NOCTYNaKWMX CO CTOYHbIMH
BOAAMM NPEANPHATHH YrONBHOH, XMMWYECKOH, NecHOM, aepe-
poobpabarsisalouiei NPOMBILNEHHOCTH, NPEANPUATHH CENbCKO-
FO XO38HCTB2 M Ap., @ TaKke 3a cuet sbibpocos B armocdepy
3ArPAIHAIOLLMX BELLECTB npeanpusTHaMM. Tak, 8 p. TomMu no-
cTOsHHO OBHapYKMBAIOTCH XHMM4eckue seluectea (dpeHons,
wedrenpoaykTbl — puc. 1.1, XNOpPOPraHMYecKHe COBAHHEHUA H
Ap.) u coeguHenna 1—2-ro Knaccoe onacHocTv, obnapaiolyme
athchexToM  cyMMauMM N0 CAHWTAPHO-TOKCMKONOrHYECKOMY
npuadaky. Mo gaHHbiM Habnogenwidt LIFCIOH (r. Kemepogso),
KayecTsO BOJbl OTKPLITOrO BOAOMCTOMHMKA B MeCTax BOAO3a-
Gopos Ao 73 % cnyuaes He COOTBETCTBYET HIMEHMUYECKHM
HOPMATHBAM.
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Pue. 1. 1. Himenenue Konuesmpauuy ghewonol Godul p. Tomu

I'. Apxanrennck (p. Cesepuas [lewna) naxogutcs B 30He
BAWSIHUA ApPXaHrenbCKoro uennonoaHo-dymaxHoro kombutara
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(LUBK), » 8 peunoi Boge NOCTOSHHO ONPERENAIoTCA HediTenpo-
RYKTbI, JIMrHOCYNbEparsl, OTMeHaloTCs Bbicokue 3uauenus MO
(no 28 mrO,/n v XMNK (ao 47 mr0O,/n) (puc. 1.2 n 1.3).
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BecbMa HeBNaronpUATHbIM SBNKETCA CAHWTAPHOE COCTONHHE

p. Kambi n Hixnexamcroro sofoxpainamiia (ropopa WMxesck,
Tepms, HipxkHexkamck).

B soge p. Bonru, ee npUTOKOB M BOAOXPaHHNML B mocneq-
HME TOfbl OTMEYAETCR B OTAENbHLIE MNEPHOAbI  HAnWuMe
nOBbIWEHHBIX  KOHUeHTpauui HedrenpoaykTos  (puc. 1.4),
¢heHO/0B, HOHOB TAXKENbIX METaN/IOB,
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B tabn. 1.2 npeaciasnesbl faHHbie NO HEKOTOPLIM BOAOMC-
TOYHHKEM, HMMEIOWMM NOBLIUEHHBIE KOHUEHTPaUMH OpraHWuye-
CKMX 3arpsA3HeHuH,

Moasemrble BOABI TalOKE NOABEPMEHBI AHTPONOTEHHOMY
BO3AEHCTEMIO  PAINUUHBIMM  XUMHYECKMMH  3arpA3HEHUsMH,
CBpoc TEXHONMOMMHECKMX CTOKOB OTAENBHBIX NPOW3BOACTE Ha
pensed WM B BOAOEMBI, NNIOXAS OPraHW3alMA roPOACKHX OYH-
CTHBIX COOPYXEHWH MK Ha npeanpuatuax (nMbo ux orcyrer-
BME), HW3KMIA ypoBeHb pa3paboTkM HeddTAHBIX M rA30BbLIX Me-
CTOPOXABHHA W Apyrue hakTopbl NPUBOAST K 3arpA3HeHMIO
cnabo 3alMUIEHHBIX BOLOHOCHBIX TOPH3OHTOB.

Ocobenno Tspkenas skonorwueckans obBCTaHOBKA OTMedaerTcs
B paHoHax, rae pacnonoXeHbl KPYNHbie XMMUUECKWE Npeanpw-
AR, HawbBorbwylo 3xonormieckylo onacHocTs npeactasnser
3arpA3HeHHe NOA3EMHBbIX BOJ 8 MECTAaX PAaCrioNOXEHWA Kpyn-
HbiX BOAO3EOOPOB XOIRMCTBEHHO-NHTBLEBOTO BOHOCHABNKEHHS,
kotopoe Bbino ormeueno Gonee uem Ha 1000 sogosabopos
pa3nuuHbix ropoaos Poccuu.

B kayectee npumepoe & 1abn. 1.3 npuseneHo cocrosHue
NOA3EMHbIX BOA HEKOTOPLIX roOpoAcs TioMeHckoH obnacTw.

Kak sugHo w3 1abn. 1.3, ouMcTka BOAbI TAKOrO KauecTsa B
GonblmHcTee cnyyaes HeBo3MOXkHa Ge3 NpUMEHeHUs peareHT-
HbIX METOAOB.

Mogaemunie sogsl Kemeposckon oBnact no MHOrMM Kaue-
CTBEHHbIM nokasarensm oteedaior Tpebosanmuam CanluH. Ogp-
Hako B8 OONBUMHCTBE WCTOMHWKOB OTMEYEHbl MNOBbILEHHbIE
KOHUeHTpauMKu kenesa, (heHONOB, CONel MEeCTKOCTH, CepoBo-
AOPOAA, ABYOKHCH YrNepopaa, a TakkKe NpeBbilueHHe HOpMaTHe-
HbiX NapaMeTpoB NO MYyTHOCTH, UBETHOCTH, 3anaxy [14—18).
KavecteenHble nokasarenn sogbl Haubonee xapakrepHsix nog-
3EMHbIX WCTOYHWKOB, WCNONb3yembiX MANR NHTHLEBOrO BOAO-
cHabxenun HaceneHHbix nyHktos Kyabacca, npuBeaeHb e
1abn. 1.4, AHanua npeAcTaBAeHHbIX AaHHbIX MOKA3ad, HTO
KOHUEHTPaUWA JKENE3a B HEKOTOPbIX MCTOMHMKAX NpPEeBbIAET
HopmaTtueHblie nokaszatenm 8 2,5—30 pas, no mapravyy s

2—15 pas, no chesony go 20 pas, no »ecrkocTv Bonee uyem
B2pasamur a
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Tobniua 1.2

Kauecrso sopasl BOAOHCTOMHHKOE (pPeK) C NOBBIWEHHLIM COfEPMAHHEM

OpraHH4YecKHX JarpasHeHHi
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Takim 06pasom, KayecTBeHHbIM aHANM3 NORIEMHbIX Bofg
Kyabacca nokaszan, uto OCHOBHBIMM COBAMHEHHAMM, NpEeBbi-
waowmmd Hopmaruebl CanlluH, ssnaotca conu wenesa, Map-
raHua, eton, ceposonopoa. Mpu 3Tom oTMedeHO NpHeyTCTBME
ABYOKHCH yrnepopa ¢ KoHuentpaumen bonee 40 mr/n, yto no-
3BONSET OTHECTM WX K BOAEM, COCOBHBIM PACTBOPATL Xeneso
W mapravey. OcobenHocTvio nogsemHbix Bop Kemeposckoi

NacTH SBNRETCA YacTo BCTPEYAIOWEECH COOTHOLIEHWE KOH-
uexTpauuk xenesa (ll) k mapranyy (l) meHee 3:1, uto He no-
3BONAGT TPAAHUMOHHBIMM MeToAlamMu nonyyuts TpeByemoe Ka-
HECTBO OuMWeHHOW BOAbl. B HekoTopbix Bopax, Hapagy c
BbILIEYKA3AHHDIMM COB[IMHEHUAMH, OTMEUEHO NPHCYTCTBHE NO-
BbIWEHHBIX KOHUEHTPaAUMK coner xectkoctH. B cefau ¢ uano-
KEHHDBIM AN 0becneueHHs HACeNeHMS KAUBCTBEHHON NUTLEBOH
BOfIOW Heobxogumo yaanuts U3BbITouHbIe KOHUEHTpauuu npu-
CYTCTBYIOWMX B HEW 3arpA3IHEeHMN,

1.3. Mukpobuonoruueckue zarpasnennn

FnasHbimu rurneruseckummn TpeGosanmamm K KauyecTBy MUTb-
€BOW BOAbl RBAAIOTCA rapanTHs ee Be3IoNacHoCTH & ANMEMH-
HECKOM OTHOWeEHHH, COOTBETCTBME HOPMATHBAM NO MHKPOBMO-
NOTMYECKHM W NapasHTONOrMueckUM NOKasatensM, OTCYTCTBWE
B BOZE MATOreHHbIX MWKDOOPraHWaMOB. 370 HOPMMPYETCA ps-
Aom pokymertos [CanluH, 19-21 u ap.).

KauecTee npumepa npHBefieM MUKPOBUONOTHYECKHE NOKa-
3ate/M prAARa BOMOWCTOYHWKOB, 8 KoTOpbIX oBHapymuBaloTCs
KAOCTRPHAMK U Kosmdpary (tabn. 1.5).

B uactHocti, Bopa p. Kotopocaw no obuium Gakrepuans-
HbIM 3arps3denuam (konu-unaexkc u OMY — obuiee Mukpob-
HO® YMCNO) XAPaKTEPHIYETCH KaK cpeave3arpa3veqHas. B ro
ME BPEMA B 3UMHHIA NEPHOA NP KOHTPONE KayecTea BoAb! Ha
natoreHbie BaxkTepuantHble 3arpA3HEHMA OTMEYABTCA NOCTO-
AHHOE NPUCYTCTBME KOMWIPAros, KOTOPbIE KOCBEHHO YKa3blBAOT
Ha Hanwuve B Bojle 3nTepoewpycos. I'pynna 3uTeposupycos
BK/MOY3ET B ceba pasdble Mo YCTOHYMBOCTH K AENHCTBMIO ne-
IUHCDHUMPYIOLLMX PeareHTos BHPYCHI.
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MukpoBHonorHuecKHe NOKAIATENH HEKOTOPHIX BOAOHCTONHUKOE PoccHM
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TpanHuMOHHbIE TEXHONOTUYECKME CXEeMbl BOAOTPOBOAHLIX
CTaHUMH WMEIT CcTaauio peareHTHoro obeasapawmsanws. Kak
NPaesxno, B KauyecTse obe3zapamMBAlOWMX PEareHTOB MCNo/ib-
IYIOTCA XNOP WAH €ro COBAWHEHMA: OMOKCUA XNOpa, XAopHas
M3BECTb, TMNOXJIOPUT HATPHA.

Mocne toro kak BbING BLISBAEHO HEraTHUBHOE BAHAHWE XJNO-
PHPOEAHHOR BOAONPOBOAHOM BOALI HA 3[0pOBbE Yenosexa W
obpa3oBaHue npH XNOPHPOBAHKK NPHPOAHON BOAB!I TOKCHYHBIX
xnopopravudeckux coepuHenvid [22, 23] w uto poay xsopa
Ans  noebiuenus  adcpexTHBHOCTH Obe3zapawMsaHH]  BOgbI
NPUXOAMTCH yBenuuuBark, Bosbluee BHUMAHKE CTANo YAENSTLCS
Apyrum mMetogam obe33apaKHBaHWA, TaKHM KaK O30HMpOBa-
Hue, ynetpadgmonerosoe obnyuexue, Wecnons3aosanne membBpan
W Aap.

3HauuTenbHas YacTe MMKPOOPraHW3MOB, NPUCYTCTBYIOLMX B
NPMPOAHON BOJE MOBEPXHOCTHBIX BOAOMCTOMHMKOB, YAANAETCA
MPH OYHCTKE OT B3BELIEHHBIX M PACTBOPEHHBIX BEWECTB Ha
CTaAMAX Koary/iAaLKK, OCBETNIEHHA H (DPHNLTPOBAHHA.

Heobxoguman CreneHb OYMCTKM BOLBI B OTHOWEHMH KONH-
tharos u anTeposMpycos, cBNAAAIOUWUX OTHOCHTENBHO HEBLICO-
KOH HAM YMEPEHHOW YCTOMUMBOCTBIO K RENCTBHIO fe3uHpeK-
TaHTOB, MoOXeT ObiTb focTUrHyTa npW nposeaexun rnyBokoi
OUMCTKM BOAbLI (NO MYTHOCTH M LUBETHOCTH) M MCNOJMB30BAHHH
XNopa B MakCUMa/ibHbiX [l03aX, [ONYCTHMbIX B NUTLEBOH BOae
cornacxo 1abn. 3 CauluH 2.1.4.1074-01,

Ecnn ycrawosneno, uto uctounuk sopocHabikerms 3arpsa-
HEH BMpycOM renatuta A WNM uucTamu namMbani, To B 3TOM
CAyyae BO3HWKAET HEOOXOAMMOCTL NPHUMEHEHWA CheyHaNbHBIX
mep obeazapausanus Bogbl. MUpOBaR NpaKTHKa NoKasbiBaer,
YTO NPH CHUKEHWM MYTHOCTH BOZONPOBOAHOM Bogwl ¢ 1 mo
0,5 mr/n, uvcno sabonesaHuil HACENEHWA BHUPYCHLIM renary-
TOM coKkpatyaerca 8 5 pa3, a go 0,2 mr/n — 8 10—12 pas
[345].

Hccneposanus, nposepenHsie Poctosckum oBnactHsiM ueH-
TPOM CaH3nNMpHan3opa, NOATBEPAUAH (haKThl OTCYTCTBHS B BO-
L€ BHMPYCHbIX 3arpA3HeHkit Gnarofaps BLICOKOW CTeneHW oc-
BETAeHUA Bofbl [24].
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1.4. AvanK3 KauecTBeHHbIX NOKa3zarTenei
NPHPOAHLIX BOA H TEXHONOINHYECKHX CXeM OMMCTKH

Hapagy © w3yvenWem [aHHbiX NO Kauectay BOAbl BOAOMC-
TOUHWKOB Bbin cobpaH MarepWan no NPMHATLIM TEXHONOrHYe-
CKHMM CXeMaM OMHCTKW Bopgbl, adhdextHeHocTH paborbl BopoO-
OMMCTHBIX CTAHLMH W KaYecTBY OMMLLEHHOW BOAbI NPHMEPHO Ha
150 sopoxaHanax ropopoe Poccwk. B 3TOM cnucke wMmeroTcs
oxono 30 obnactHbix u pecnybnukaHckux uerTpos, B ocHos-
HOM HPEHCTEBHEHHI HBPEKTEFIHI:IE HCTOYMHWKM BDJL',GCHEEH(EHHH
Pa3NHYHbIX TOPOAOB M OCHOBHBIX PeruoHos Poccuu.

AHanui pnaHHbIX, NpeAcTasneHHsix Ha pwc. 1.5, noasonun
onpenenuTb HeoBXoAWMOCTh PEKOHCTPYKUMKW M MOAEPHH3ALMH
BOQOOUHCTHBIX CTAHUMHA NPH KUCNONB30BAHWKM NOBEPXHOCTHLIX BOA.

15 %

Pue. 1.5 fuozpammo weobxodumocmy coBepiexwcmBolanus
mexHoAc2uY ovucmry nodepxrocmunix God
Ha BodonpoBodwsix CMaHUURY

1. Npu 3Tom Beino ycTaHOBNEHO:

NPMMEHEHHE METOLOB rayDOKOH OUMCTKM BOAbI OT NPUPOA-
HbiX W aHTPOMOreHHbIX OPraHM4YecKHX 3arpa3veHui, Oea koto-
PbiX CYLECTBYIOUHMMH TPaJHLHOHHBIMKH METOAAMKH HEBO3MOMHO
NONY4HTL BOAY, OTBENAIOWYID HOPMaTHBHBIM TpebosaHHAM,
tpebyetca 8 33 % cnyuaes;

AomkHa BeiTh onpegeneHa yenecoobpa3HoOCTh NpUMEHEeHWs
030Ha, COBEPLUEHCTBOBaHMA peareHTHOW 0OpaboTKM BOgbLI M
TEXHONOrMHECKON CXEMbl OUMCTKH ANA MOBbLILEHMA KadecTsa
nuTeesor soaw (52 %);
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8 15 % cnyyaes KauecTso NOBEPXHOCTHLIX BOJ — YAOBNETBO-
PUTEJIbHOE NO BENWYHWHE OCHOBHbIX TOKA3ATENed: MYTHOCTH,
UBETHOCTH WM OKMCNAEMOCTH M HE HMEETCA aHTPOMOTeHHbIX W
NOBLILLEHHKBIX 3HaYeHHA MUKpobuonoruueckux 3arpazHesui, Ha
ITHX CTAHUMAX HET HeOOXOOHMOCTH NPHMEHATH AONOAHMTENb-
Hbie METOMbI AR TNYDOKOH ONHCTKH BOLbI.

2. Bmecre c TeM NpakTHYECKH Ha BCEX PacCMOTPEHHbIX 06b-
exTax TpebyeTcA COBEPLIEHCTBOBAHHE TEXHONOMMYECKON CXeMbl
O4MCTKM BOAbI 3@ CHET NOBbILEHMA IPPEKTUBHOCTH NPOLECCOs
peareHTHOH 0OpaboTiu, obe3sapaKMBaHHA BOAbLI MAH H3MeHe-
HHWA KOHCTPYKUHH OTOeSIbHbIX 37IEMEHTOB OYMCTHBIX COOP}‘}KE-
HHH U COOTBETCTEYIOWEH PEKOMCTPYKLUHMH BOAOOYHCTHBIX CTaHLMH.

3. EcvecteenHo, Haubonee cepbeaHas PeKOHCTPYKUMA W HO-
BOE HANUTANbBHOE CTPOMTENLCTBO NoTpedyloTcs B Tex ropogax,
rae HeobXOAHMO NPUMEHEHHE CREUMabHbIX METOA0B OYMCTKH,
TAKMX KaK O3oHOCOpOLUMA, ynbTpadMnbTpayMa, HOHHbIN obMe
u ap.

4. Pexku eeponedckoi dactu Poccuu M apyrux panoHoB c
Pa3BUTON XMMWYECKOHW, HedTe- M razonobbisalowied nPoMbiLL-
NERHOCTHIO HAXOAATCA B 30HE NOBBILEHHON ONAcHOCTH 3arpaa-
HEHWA AHTPONOTeHHbIMH BELIECTBAMM, B TOM YHCNE TOKCHYHbBI-
mu. OcofeHHo BaHa ANA 3THX TOPOMOE HeoBXOAHMOCTb
co3filaHns W pa3paboTkH KOMNNEKCHBIX TEXHONOMMH, MNO3BO-
NAOUWMX MNOBLICUTE HANEXHOCTE PaboTel BOLOOYMMCTHBIX CTaH-
LHHA.

5. Mmeerca MHOMXeCTBO cTaHuwi, rae soaa Bonbwyo yacrtb
rofla He Koarynvpyerca (MMeer Manyo MyTHOCTb M HebonbLyio
useTHocTh). B atux cnyyaax uyenecooBpasHo wucnonbaosaHue
030Ha ANA YAANeHWs LBETHOCTH WaKM, Kak Byner noka3laHo aa-
nee, NOCTOSHHOTO KOarynuMpoeaHus sofbl HeOoNbIIMMH no3aMH
peareHToR ana obecnedeHHa caHWTapHO-rHrHeHW4eckon bBeso-
NacHoOCTH paboTbl cTaHuuH.

6. Bo MHOrux ropogax B NPUPOAHBIX BOAAX NPHCYTCTBYIOT
3anaxyM H NPUBKYCb, BbI3BAHHBIE OPraHUYECKHMM 3Arpa3HeHMs-
MW NPUPOQHOrO M AHTPOMOreHHOTO NPOHCXOXAeHWs. B artux
cnyyaax cnepyer pacCMarpyBarb BOMPOCHI peareHTHoW obpa-
6OTKM BOABI COBMECTHO C MeTofaMu ee rnybOKOW OMMCTKK C
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Puc. 1.6. Juazpamma neobxodumocmy coBepwencmBolorus
memodod oyucmKky nodiemusix Bod wa BodonpoBodieix cmoNyusx

Kak 13BecTHO, NOA3EMHBIE BOMAbI NO CPABHEHHIO C NOBEPX-
HOCTHBbIMH ObnafaioT BOoNbLWONH 3ALMILEHHOCTbIO U cTabunbHO-
Cibio Kavyectea sofbl. OTCYTCTBHE 3HAYMTENBHONO AHTPOTIONEH-
HOTO BO3QEHCTBMS OKPYMAIOWEH Cpeabl Ha NOJ3EMHbIE BOAb!
AENaeT BO3IMOMHLIM M AWKTYyeT HeobxogumocTs Bonee wMpo-
KOFO WX WCNONb3OBaHWA. AHANW3 WCNOAb30BAHUA TOA3EMHbIX
B0A03ab0pOB, KaKk aT0 BMAHO M3 puc. 1.6, cenperenbcreyer o
CnenyioLwem:

B pape cnyyaes (48 %) kauectso nogzemHbix BOg NO BCEM
nNoxasarensm coortsetcreyer Tpeboeanuam CanlluH, noatomy
HX oumcTiku He Tpebyercs, M OUMCTHLIE COOPYMEHHMA OTCYTCT-
BYIOT; NpOBOAHTCA ToMbKo obessapaxusaHWe BOfbl, nopasae-
MO#H B ropop;
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26 % w3 paccMoTpeHHbIX BORO3aBOPOB MMEIOT CTAHLMM
obeaweneaneanus soasl, 4 notpebutenio nopaercs soga HOp-
MaTHBHOIG Ka4yecTBa;

Takum oBpazom, B 74 % cnyyaes KauecTBO NMTLEBON BORLI,
NOAABAEMOH HACENEHMIO M3 OBC/NefoBaHHbIX OGbEKTOB, Hela-
BHCMMO OT TOrO, MMEIOTCA N cTaHumMK obeakeneausanmua mnu
UX HET, COOTBETCTBYET HOpMaTHBaM. CneunbHyeckux opraHu-
HECKMX 3arpAsHEeHWH B cucTeMmax BogocHabmewus aThx ropo-
JIOB HE BbISBAEHO;

MCXOAR U3 YPOBHR 3arpA3HeHHOCTH NOA3EMHbIX BOA MO XM-
MHMUECKUM WK MHKpoDHOnormueckum nokaszarensm Ha 27 %
06beKToB HEOBXOAHMbI TEXHONOIMA peareHTHol oBpaboTKK
HIH NPHMEHEHHE O30HWUPOBAHMA U COPOLMM;

ann 18 % obvektos Tpebyerca coBeplUEHCTBOBAHME TEXHO-
NOTMH OYHMCTKM M obelsapamuBaHMs BOAbLI MNKH HeoBXOAMMBI
NPOEKTHPOBAHHE M CTPOWTE/NILCTBO BOACOYMCTHBIX CTaHUMA (ec-
TeCTBEHHO, Ha OCHOBe BLIOPAHHOW B peay/ibTare NPOBeneHHbIX
TEXHONOMMUECKHX HIBICKAHWH CXEMbl OYHUCTKHM).

1.5. Cospemennbie tpeboBanna k Kavecrsy
NHTLEBOH BOfgbI

Bopa moxer 6biTb Wcnonb3oBaHa anf:  XO3RAHCTBEHHO-
MUTHEBbLIX UENEH, HYXM NHLLEBOH NPOMBILUNEHHOCTH, OXNaXae-
HHA, HYX NAPOCHNIOBOrO XO3SHCTBA, TEXHONOIMUECKUX HYMA
NPOMBILLNEHHOCTH, CeNbCKOTO XO3AWCTBA, 3aBOAHEHUR HedTs-
HbiX NNacToB W Ap. B 3aBMCMMOCTH OT Ha3HAYEHMA K HEH M
NPeabABNAIOTCA paznuuHbie Tpebosanka,

Ocranosumcn nuwe Ha TpeBoBaHWaX K AUTBEBOH sope. Ka-
YEeCTBO MHTLEBOW BOAbI B KOMMyHa/lbHbIX BOAONPOBOAAX Hop-
Mupyercs «CaHuTapHO-3aNUAEMUONOTMIECKUMH NPABHNAMM W
Hopmarueamu CanlluH 2.1.4.1074-01. Muteesan eopa. Murve-
HWYECKHEe TpeDOBaHMA K KAYecTey BOABl LEHTPANMIOBAHHBIX
CHCTEM NUTLEBOrO BofocHabmenns. KoHTpons kauectsan.,

CanluH ouenusaer kawectso nuTbeBOl BOAbI NO TREM rpyn-
naM HOPMaTHBOB, OXBATHIBAIOWIMM: 3nuaemuueckylo Belonac-
HOCTB BOAbI (MUKpOBHOnorueckue nokasaren); GeaspenHocts
XHMHWYECKOTO COoCTaBa (CaHWTEPHO-TOKCHMKONOTHYECKHe NOKala-
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N Moxazarenu | Hopmaruas MK, ve Gonee

i Ofio6iujexnbie nokoIoment

| Bonoposa+u# nokasarens, pH 6—9

| OBuwas muHepaniaauus (cyxon ocra- 1000 (1500)*

| ToK), mr/n
| Mecrkocts obuan, mr-axe/n 1,0(10)*
OkwensemocTs NepManrasaTHan, mr/n 50
Hedirenpoayrthl, CymmapHo, Mr/n 0,1
ToBepxHOCTHO-BKTHBHLIE BELLECTRA 0,5

' (MAB), aHuoHoaKTHEHBIE, Mr/N
DeHONbHBIN WHABKS, Mr /N 0,25

J : Heopearuvecxkue BewecmBo (donsi Bubopouno), me /a
Anomurni (AP 0,5
Meneso (Fe, cymmapro) 0,3(1.0*

J Mapravey (Mn, cymmapHo) 0,1({0,5)*
'Megp (Cu, cymmap+o) 1,0
Huxens (Ni, cymmapso) 0,1

| Hurparsi (no NO,) 45
' Cemney (Pb, cymmapwo) 0,03
Cynvpatm (SO,) 500
Xnopuaw (CI) 350

yenu) M BnaronpuaTHbie OpPraHONENTHUECKHE CBOWCTBA BOAbI

OpraHonenTHYeckiHe noKasarenu).

BesspegHocTs NMTLEBOH BOAbLI NO  XMMMHUECKOMY COCTaBy
pnpenensieTca ee COOTBETCTBMEM HOopMaTtueam no obobujen-
WBIM MOKa3arTensM W COAEPMaHWiO BPedHbIX XMMMUECKMX Be-
(iecTs, Haubosiee 4YACTO BCTPEUAIOWMXCH B NPHPOAHBIX BOAAX
repprTopvH Poccuickon Megepaurm (tabn. 1.6), a Tawe

| COAEPMAHHIO BPEAHbIX XMMHUECKHX BelyecTs, obpasyowmxcs 8
“gofie B npouecce ee obpaborku (1abn. 1.7).

ToGruya 1.6

MpepeneHo gonycrumeie koHyexrtpayws (MAK)
Ha HEKOTOPLIE XHMHMECKME BEWECTEA

"]

* B ckofixax yKkasaHa BenuyMHa, KOTOPaR MOMET OuiTe yoTaHOBNEHA NO
PEWSHMIO FAZBHOND rOCYAAPCTBEHHAID CAHUTAPHOND BpaYa NO COOTBETCT-
Bywouled Tepputopkb. (To xe e rabn. 1.8),
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Tatnuua 1.7

NAK Ha xuMHuecKHe sewecrea, Mr/n, obpasyowmMecn & noge

g npouecce ee obpaborrm

Mokazatenu Hopmarvaw MAK

Xnop:

OCTATOMMEIN CBOGOAHBIA 0,3-0,5

OCTETONHBIK CBRIAHHBIA 0,8-1,2
XnopodopM (NpH XNOPHPOBAHMK 0,2
8ofbi)
O30H OCTATOMHLIR 0.3
Dopmansgerus (npH o3oHKpoBa- 0,05
HHH BOfbI)
MNomvaxprunamua 2,0
AKTUBMpOBaHHaR KpemHerkuonara (no Si) 10
Nomnuipocearsl (no PO ) 3,5
A0 MHHHHA 0.5
Heneao 0.3

NAK Ha opraHonenTU4ECKHWE CBOWMCTBA BOAbLI NPeCcTaBNeHbl

e tabn. 1.8.
TaGnuua 1.8
NAK wa opradonenTHUBCKHE CBORCTBA BOAb!
Mowasatend EguHuum HIMepeHna HDP:ZT;;:EEHK'
3anax Bannt 2
Mpuskyc Ganns 2
LseTHocTh rpag 20(35)
MytHoCTS EDM (egmHuubl MyTHOCTH 2,6(3,5)
no gropMasHHy)

wnK mr/n (no KacnwHy) 1,5(2)
Heneso Mr/n 0,3(10)
Maprasey, Mr/n 0,1{0,2)

B CauluH noppobuo npueogsitca wopmarkest MNAK oxkono
800 HaWmeHOBaHMM OPTaHWYECKHMX W HEOPraHHYeCKHX BEeLlecTs.
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TOKCHKONOTHYECKIE NOKA3ATENM KaYECTBa MWTLEBOW BOAbI, Xa-
paKTEPH3yIoWMe ee Be3BpPeHOCTb, BKAOHAIOT HOPMATHBLI ANA
pCTB, BCTPEYAIOLMXCA B NPUPOAHbIX Boaax (Bepunnwii,
gonHbaeH, MbILUBAK, CTPOHUMA # T. 4.), Aobasnsembix K BOAE B
ouecce ee obpabotku (Hanpumep, nonuaxpunamup, cop-
bAErUa, XNopothopM W AD.) W NORBNAIOILMXCA B peaynbrare
fIPOMBILLNEHHONO M CENbCKOXO3RHCTBEHHOTO 3arps3HeHHs BO-
HOMCTONHMKA! HEDTeNPOAYKTSI, NECTHUHAYI, (eHONbI, TAXENbIe
|META/IbI, aMMOHWHHbBIE CONMM, SIMTHHHBI W APYTHE COBMMHEHHUA.
Kauectso sofabl ¥ 300pOBbLE HACENEHWA — 3TH (HAKTOPbI
_':]amo cen3aHbl Meway coboi. [pesbileHue [ONYCTHMbIX
YpOBHEH COAEPKAHWUA B NHTHEBOW BOAE XHMMUYECKMX 3NEMEHTOB
W COEHHEHHH NPOABNRETCHA NOCTENEHHO W He TOMbKO B NOBbI-
weHnm obuwiein unm cneyuduveckon 3abonesaemocTH Hacene-
HHA. [lnuTensHoe WCNoNb3oBaHME MWTLEBOM BOAbI C BbICOKHM
Fj'pom-lem 3ArPASHEHHA XMMHYECKMMM BELLECTBAMU NPHPOAHOID
M AHTPONOTEHHOTO XapaKTepa ABNAETCA OQHOW W3 NPHYMH pas-
BWTHA PA3NHYHbIX coMmartMyeckux 3abonesanui. YCTaHoBNeHO,
4TO npesbilieHMe COAepXaHWs B NWTHEBOW Bofle MapraHua
qpuso.qm K Pa3BMTHIO aHEMHH, HapPYWeHHIO (YHKUKOHANBHOTO
COCTOAHKA LEHTPANbHOH HEPBHOW CHCTEMbI; MegH — nocre-
NEHHOMY NOPAKEHWIO CNW3MCTBIX 0DOMOYEK NOYEK W NEeueHH;
HUKENs — MOPDKEHHIO KOMXM; MbILBAKA — MNOPAXKEHWAM LeH-
IPRNLHON HEPBHOWH CHCTEMbI; Kaf]MHA — PA3BMTHIO 3N0KauecT-
BEHHbIX ONYyXONEH, NOBPEXAEHHSM KOCTeH; uuHka — 3abone-
‘Bamnuio nouek; nectuumpos (OAT) NOPaKEHHID HEPBHOH
CHCTEMBI KaK LEHTPaNbHOro, Tak W nepuchepuyeckux OTAenos,
neuenn (o1 runeprtpotuu aunocdep A0 NOPaKEHWRs KNETOK);
NOAMXNOPUPOBaHHbIX BrtheHnnos — NOCTENEHHOMY WX HaKon-
NEHMIO & neuend (cHayana NPOMCXOAMT ee yBEenMYeHHe, 3aTem
AOpaXeHue), a NPeBbieHHe NONKLHKITHHECKHX apOMAaTHYECKHX
Yrnesonopogoe (MAY) npueOgMT K MyTareHHbiM M KaHUepo-
TeHHbIM MaMeHeHusm W T. 4. [4, 25—28], HepocratouHoe no-
GTynnexMe B opraHuam (hTopa NoebIWAeT pacTBopUMocT 3ybrow
SMany, Bbi3biBaET Mopaxerne aybos kapuecom. Bcnepcrsue
HM3bbiTka hTopa B NWTbeeol sofe B Mopaoeuk 3aperncTpupo-
BaHbl cnydan 3abonesanun HaceneHws AKOPO3IOM.
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BoiHymaenHoe HCnonb3csaHue HaCENeHWeM CTeNHbIX 30H
CTPaHbl W OoTAenbHbX panoHoB MoBOMKbA BOMALI € BLICOKOH
KOHUEHTPaUWeH XNOpuMACE W cynbhatos, npeebiwaouie HOp-
MaTWB B 5 pa3s, ONpefenser MOBbILEHHBbIA YPOBEHb eMue- K
MouekameHHon Goneann, sabonesanuii cepaeuHo-cocyaMcTON
CHCTEMBI.

Poct 3abonesaeMocTi XPOHUYECKUMM HEDPUTAMU W renaTi-
Tamu, Bonee BLICOKaA MEPTEOPOKHAEMOCTb, TOKCHKOIbI Gepe-
MEHHOCTH, BPOXAEHHbIE aHOMaNMK PasBUTHA B ropogax Keme-
poge W lOpre ceazaMsl C HCNONbIOBAHWEM NUTHEBOH BOJBI,
3arpA3HEHHON a30TCOAEPMAIUNMH M XNOPOPraHUHECKUMU CO-
E[HHEHHAMM, a NOTPEBNEeHWE BOMABI C «YPEIBBMARHO BBICOKHMY»
NPHpOAHbIM copepaniem Bopa u Gpoma npueeno K pocry
nokasareneil 3abonesaeMoCTH OpraHoB NUILEBAPEHHA Y AeTei
KypraHckol ofnactn. YrayGnewnoe mepuumHckoe obcnenosa-
HWe HaceneHus KpacHospcroro kpas W Amypckoin obnactu
BLIABMSIO HeBnaronpuATHOE BO3peiCTBME BOA C AetbHUMTOM
CONeH KaNbUMA M MarHus Ha MUHEPaibHBIA 0BMeH U dyHKiMo-
HaIbHO® COCTOAHWE LEHTPANbHOK HEPBHOW CHCTEMBL.

Cpepm  MuKpoBHONOrHUECKHMX W NAPAIUTOAOrMUECKUX 3a-
FPA3HEHMH CEPLE3HYI0 ONAcHOCTE NPEACTaBAAIOT NOKAa3aTeny,
HOPMAaTHBb! KOTOPbLIX NpeacTasnexsl s Tabn. 1.9,

Tobpuyo 1.9
Hopmarues no MHKpPOGHONOrHYECKHM NOKASATENAM NHTLEBDH BOAb
MNokazarenn ] EAMHHLL H3MeperHs Hopmatues
TepmoronepanTHeie Yucno Bakrepui & 100 mn Orcyrcrame
KOMHhopMHble Dakre-
puu (TKB)
O6ume Konubopmume Yicno Gaxrepui B 100 ma Orcyrcreme
Bakrepuu (OKB)
oMY Yucno obpasyiowwx wono- He bonee 50
Hiuu Baxrepui (KOE) 8 1 mn
Konudaru Hucno Baswkoobpasyoumx Orcyterame
eaunmy (BOE) 8 100 mn
Cnoper cynsdimrpenyum- HYucno cnop 8 20 mn Oreyterame
PYIOLIMY KAOCTPHOHA
LitcTol naMBnui Yucno user 8 50 n Orcyrcreme
40

HapylieHrse HOpMaTHBOB AAHHBIX NOKA3IATENEH MOXKET Npu-
BECTH K BCNBILUKAM KMLENHBIX W APYrUX MHGEKUHOHHbIX 3abo-
NeBaHWM.

BhicOKas CTeneHb BbPKHBAEMOCTH OTAENbHLIX BUOE naro-
FeHHbIX MMKDOOPraHM3MOB M NPaKTHYECKH NOCTOSHHOE ux 0b-
HapyeHWe 8 Bofge, nocTynalowelr Ha sopo3abopHsie coopy-
WEHWS,  BLIABMFAIOT  3ajauy  NEPEoUeHKM  HCTOMHWKOB
BOAOCHabMEHUA W BOLDOYMCTHLIX COOPYMEHHH C TOYKK 3PEHUA
anugemuyeckon BesonacHocTH Bofbl B OTHOWeHWW Bo3bByauTe-
Nei KMWeYHbIX WMHEKUWH, BHPYCHOMO TenaTtHTa W APYyrMX 3a-
Bonesanmi,

H3-3a HeyaoBneTBOpHTENbHOrO 0OE33aPaXKMBAHMA NUTLEBOW
gonbl  ocoboe  pacnpoCTpaHeHHe MNONYYMNH  WEenynovHo-
KuuiedHble 3abonesavnn. B passuThiXx CTpaHax BCMbIWKW 3THX
3abonesanuit 0BbIMHO HOCST NOKaNLHLIA XapakTtep, HO B8 pas-
BUBAIOUWMXCA CTpaMax 3adactylo npuobperaior dopmy anupe-
mui [29, 30].

Takum obpa3om, NpUHWMas BO BHHMAHHE CROMMUBILYIOCA CH-
TYaumio, eiMHCTBEHHOE PelieHKe Npobnembl yAyulLEeHUs NUTbe-
BOTO BOAOCHaOMEHUS M KAUeCTBa NMTHEBOW BOAbI MOXET GbiTk
WH!’HFTO TONBKO Ha OCHOBE KOMMNEeKCHOro MWCnNoNb3oBaHHA
3AKOHOAaTeNsHOTO W HOPMaTUBHO-TEXHHYECKOrD perynypoea-
HMA, OXBaTLIBAIOLLErD BCE acnekTsl gesTensHoctd 8 obnactu
HOPMHPOBAHWS W KOHTPONA KaYecTsa BOfbl, €€ O4YMCTKH W
obesaaparmusannn.

Kpome Toro, obecneyenne HaceneHusa KauecTBEHHOH MHTbe-
BOW BOAOW NPW HCNONL3OBAHWKW NOBEPXHOCTHBIX BOM 3aBHCHT
Tawke oT IhHeKTHBHOCTH CYLECTBYIOLHMX HA BOAONPOBOAHLIX
CTaHUMAX TEXHONOTMYECKMX METOMOB OYMCTKM, BKAICUAIOLLMX
KoarynWposakue, oTcTaWBanue, hunbTpoBaHue M obeasaparu-
8anue Bogbl. paeunbHo BbibpaHHan TEXHOMOTHA OUYWCTKH BO-
Abl cbecneuMBaeT HaAEXHOCTb CHCTEMBbI BofoCHabwerna B ca-
HUTAPHO-TUIMEHUHECKOM M 3MUAEMHONOMMYECKOM OTHOLWWEHHUH.

B paccmarpusaemom [ocygpapcreennoin [ymon @epepans-
HOM 3aKoHe — CneudantHoM TEXHWUYECKOM persamedTe
40 nutbesoi Boge u nuThesom eogocHaBwerun» [37] nnanu-
PYETCs NoBbICHTE TPeDOBaHMSA K COAEPMAHHIO B NWTHEBOH BOAE
octatovHoro anomunus o 0,2 wmr/n u xnopothopma go
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0,06 mr/n, yto notpebyer CYWECTBEHHOTO M3MEHEHHA TeXHO- 3 Oxonvarue maba. 1.10

NOTHYECKMX CXEM OUMCTHKH BOAbI HA BOAONPOBOAMbIX CTAHUMAX, - | Benrumma
Mpegnonaraetcs Taloke cHuaute NAK no paznuunsiM rpynnam | nokasarens Caromiia & CanluH
OPraHUUecKKX 3arPA3HEHMIA M HEOPFAHWMECKMX BEUlECTB, UTO . MIMEPEHAT | 5 1.4,1074-01 AR RFRSTCR
BLIHYKABET MCNO/Mb30BaTh HOBbie Bonee 3dihexTMBHBIE M CO- ‘ XnopopraHu4eckMe JarpAIHENKs
apemenrtble metoab oumctku (tabn. 1.10). B tabnuue npuso- |Texcaxnopbyra- mMr/n 0,01 0,0006
AATCA NHlUb HEKOTOPbLIE W3 HOBLIX HOPMaTHBOB. | mmev {rn. onack.3) (xn. onacH.1)
1,2-inbpona-3- mr/n 0,01 0,001
Tabnuya 1.10 _Xnopnponax
Hexoropsie noxasarenn npoexra QegepansHoro 3akoHa 1,2-Anxnopnpo- mr/n 0,4 0,02
«0 nurseso Bone K NWTbeROM BoOCHAGKEH MK il
(cneynansHbii TEXHUVECKHI pernamenT) 1,3-Anxnopnpo- Mr/n 0,4 0,02
_ new
Benwyuna 2-3THRTEHCUN mr/n 0,5 0,008
MNoxasarens Eatmea | g CaulMuH | ﬁ;('mi‘laT . i
MR | 2.1 4 1074-01 npeAnaraetcs
. .1.4. - | Mukpo6HONorHyeckne W NAPAINTONOrHYECKHE NOKa3aTeNnH
Xumuueckue noxaszarens FRlcKO30N0N0MH- Yucno — Ore. & 300 mn
AmOMUHMA Mr/n 0,5 0.2 TeRbHble uoﬁ:w Gaxrepuii &
Bapui: wr/n 0,1 0,7 o (TKE) A
Mbiibak nr/n 0,05 0,01 E.coli (unamurarop |  Hucno — Orc. 8 100 mn
Huwens mr/n 0,1 0,02 ch. chekanoHoro Baxktepui B
Axpunamua Mr/n 0,01 0,0001 3arpAsHEHUS, 100 mn
CBHHEL[ Ml'fﬂ U'ﬂ.a 0,01 BMECTO TKE}
Crupon wr/n 01 0.02 DolpcTi Kpun- Yucno = Orc. & 50 n
! ' | TOCTOPHAWH GaxTepun 8
{kn. onack.3) {kn. onacx. 1) 50 n
Cypbma Nr/n 0,05 0,005 oMy Yucno He bonee He Bonee 20
NAB Mr/n 0,5 0,1 GaxTephii B 50 KOE B 1 Mn KOE a 1mn
XnopopranHyeckne 3arpAIHeHHA : 2L L
XnopodiopM Mr/n 0,2 0,06 B 6
YeTmipexxiopH- vt/ 0.006 0.002 B npoeKkTe 3akoHa npegycMaTpHBaeTca BEEfeHHE HOBMX DO-
il " : nee oBbeKTHBHBLIX MHMKPODHONOIMYECKMX W NapasvTonoruye-
H yrnepop e
Awxnopmeran 7R 75 0.02 CKMX noka3aTtenew, KoTopble 6011&1& HaAeXHbl 8 NNaHe OUEHKH
2,4,6-Tpuxnop- W /n 0.004 D;'.IB 3 FHIMEHWYECKOH M anupemMuyeckor 6e3onacHOCTH NUTLEBOR BO-
eron [, ot d) R c'mc 4 Abl. Hexotopble 3arpa3HeHHs AOMKHbI NONHOCTBIO OTCYTCTBO-
e v : 3 s : = nu;' ) BaTh B OUMILEHHON BOAE. ITO B CBOIO O4epeab noTpebyer npu-
! b 1 MEHEHWA COBPEMEHHbLIX MEeTOfOB obe3sapausaHWs BOAb! M
lexcaxnopbexson Mr/n 0.05 0,001 )
! ucnonbaosada HHHEKTHBHLIX TEXHONOIHYECKHX NPHEMOB yaa-

NEHHUA MHKPOBKONOIMHECKHX 3ArpASHEHUH.
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Beegennnii &8 1937 r. nepeoiit cTtaHpapT kauecrsa NHTLEBOH
BoAbt B PoccuM HEOAHOKPaTHO nepecMaTpMBancs C y4eTom
AOCTHHEHWUH OTEUECTBEHHOH HayKH, TEXHHKH KOHTPONS KauecT-
Ba BOAbl, YPOBHA HOpPMaTHBOB B 3apybeHbix cTamgaprax, a
TAKKEe NPUHUMANKCL BO BHUMAHHE TEXHHYECKME H IKOHOMMYE-
CKHE BO3MOMHOCTH obecnevenuns ero Tpebosarmii.,

C Havana HopmupoBaMMs KauecTea NWUTbeBON BOABI Tpebo-
BAHMA K HEH B OCHOBHOM NOBBILLAIOTCH M YHCIO HOPMMPYEMbIX
nokasarenel nocroaHHo ysenwuusaetca. OpHako npegcrasns-
IOT MHTEPEC Pe3ynbraThi, NOAYYEHHLIE NPH CPaBHEHWH OTeYecT-
BEHHbIX HOPMATHBOB, MAHHBIE NO W3MEHEHWIO KOTOPLIX Npej-
craeneHbl B Tabn. 1.11.

Kak BMAHO M3 fganHbix Tabauubl, TpebosaHMs K MUTHEBON
BOge B AoBOEHHbIM nepuop (ctangapt 1937 r.) no ocHosHbIM
nokasarensm Gbinu g 3HauuTensHOM cTenenn Gonee secTKUMH,
uem B nocnepyloue rogel (1954, 1973, 1982) [31—35). Tax,
«BpemeHHsiM CTaHAApTOM KauecTBa OUYMCTKM XO3IANCTBEHHO-
NMTLEBOH BOAONPOBOAHOW BOAbI, NOAABAEMOW B FOPOACKYIO
ceroy (1937 r.) Boinu HopmUpoBaHbI:

MYTHOCTb Ha YPOBHE CpejHerofloBoro 3Hauerus no 0,5 mr/n
C NOBbILEHKHEM B OTgenbHble mecsusl go 0,6 mr/n, a ana or-
AenbHbiX onpeaenexuidi — He sbiwe 0,75 mr/n;

userHocTe — cpeguercgosas 15 rpag ¢ noesilweHWem B oT-
AeNbHbIE MECALbI W OTAENbHbIE ONPEeAEeNeHHA, COOTBETCTBEHHO
He Bulwe 20 w 25 rpap;

3anax BONOTHCTO-3eMAMCTLIN W HHBIE NPHUBKYCHI M 3anaxw, a
TaKKe XNOPHCTHIA 3anax No/MKHbI OTCYTCTBOBATH.,

Hexotopbie nochabnenns B NocnefyiowMx craHaaprax He
MOr/IM HE OTPA3UTBLCR HA NPHHHMEEMbIX NPOEKTHbIX PELUEHHAX.
Tak, B uenax CokpaleHWs 3aTpaT W CPOKOB CTPOMTENLCTBA
yBeNnuueHHe NPOU3BOLAHTENBHOCTH CTaHLMH AOCTHIANOCh He 3a
CYET CTPOMTENLCTBA AONONHWUTENbHBIX TEXHONOTHUECKHX AWHMIA
MnM BNOKOB, a nyTeM yBEAWUEHWS TMAPABAWYECKON Harpyaku
Ha CylWecTylowne (yBenwyeHWe CKOPOCTH ABMMEHMA BOALI B
OTCTOMHUKAX, CKOPOCTH (huAbTpOBaHUA HA MALTPEX W T. 0.) U
PaClMPeHWUs HEKOTOPbIX COOPYXEHMH M YACTMYHOrO MameHe-
HHA MX KOHCTPYKLMH.
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Tatauua 1.11

HameHeHHe POCCHACKHX HOPMATHBOB KaYecTBa NHTBEBOH BOABI
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AencTsyiowpe B HacToswee Bpems TpeGOBaHMA K KauecTsy
NHTBEBOH BOAbI: MyTHocTe mo 1,5—2,0 mr/n, usetHocte no
20 rpap — NO3BONANM OCYLLECTBAATL NPOLECC OYWCTKH C ak-
UEHTOM Ha NPUMEHEHWE XNOPa W NPH MWHWMAaNLHOM pacxome
KOarynsHTa.

Beegenve B neficteHe nnaHMpyeMbix HOPMATHBOB Ha NUTbe-
BYIO BOAY NOTPeOYeT KOPEHHOrO NepecMoTPa TEXHONOrHYECKMX
METOAIOB M NPUEMOB OHMCTKM M 0BeasapaxusaH1a BOAbI.

Hapsgy © paccMotpeHHeM pPOCCMAMCKMX CTaHgaproe WHTe-
PECHbI pe3y/bTarb! MayueHun 3apybexcbix CTaHgapros. 3a py-
EXOM CYLECTBYIOT MECTHbIE, rOCYAAPCTBEHHbIE MAW HALMO-
HanbHble W MEXroCyAapCTBeHHble CTaHAapThl  KauecTsa
NUTbEBOK BOAbL. MecTHbie CraHaapThi AedcTBMTENbHbI NWllb B
OTAE/bHbIX rOPOAAX WAW HA OrPaHHYEHHOH TEPPUTOPUM HEKO-
TOpbix cTpaH, Hanpumep 8 CLUA, rge B psge wratoe W kpyn-
HBIX FOPOJOB MMEIOTCA COBCTBEHHbIE CTaHAAPTHLI, HEpenKo OF-
Nudaowmrecs or tegepanbHoro (obuwerocyaapereeHHoro), Kax
Npasuno, TeMm, yto TpebosaHMA NO OTAENbHBLIM MOKA3aTENAM
KAYECTBa NOBbILUEHBI.

locypapcreenHbie cramgaprsl gedcreyior Ha TEPPHUTOPHM
OTAE/IbHBIX rocygapcre, Hanpumep Poccud, rge ycraHoened
eAHHbIA N8 BCeH cTpaHbl cranaapt — CanluH 2.1.4.1074-01.

Mexrocypapcreennnifit crangapr mower 6bite ycTaHoBneH
ANA TPYNNbl CTpaM, HanpuMep cTpaH—uneHos Esponefickoro
aKoHOMH4eckoro coobuiectea (E3C) [38, 348).

Bo 1984 r. mHorue cTpawrbl npugepxuBanuce MexkayHapon-
HOro Wan Eeponeiickoro craHaapTos KayecTsa NMTLEBOH BOAB,
paspabotaHubix M U3faHHbIX BcemupHo# opraHusalmedi 3apa-
sooxparenus (BO3). B 1984 r. BO3 awnHynuposan 3th cram-
AapTbl, BbINYCTHB B3ameH PYKOBOACTBO NO KA4eCTBY NUTbEBOMN
BOAbI, ABNAIOWEECH OCHOBOW NPM CO3JaHWH KKOOH cCTpaHoM
coBCTBEHHOTO CTaH@apTa, YUHTHIBAIOILEro €8 IKOHOMMYECKHE W
TEXHHYECKME BO3MOXHOCTH, NPUPOAHO-KAMMATHYECKHE YCAO-
Bus, 06pa3 wuaHK HaceneHus W apyrue dhakropss [39].

Ans cpaetenus npueeseM CaHUTapHO-THTHEHWYECKMe TpeBo-*
BaHWA, NPEAbLABAAEMbIE K NUTHEBOM BOLE B PALE CTPaH No He-
KOTOPbIM noKasarensm (raén. 1.12) [39—43].
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B nocnesHue rofpl B HEKOTOPBIX cTpakax GbinM ycTaHoBre-
Hbl HOBbBIE CTaHAAPTbl HA KAYeCTBO NWTLEBOM BOAbI, B KOTOPbIX
HApPAAY C TPAAMUMOHHBIMA MWKPOBHONOrMUECKMMH W QpraHo-
NENTHYECKMMM NOKAZATEeNaMH NOoBbIeHsl TpeboBaHus K co-
HEepYKaHWio TOKCHuHbIX Bewecte. B tabn. 1.13 gambl npuopu-
TETHbIE HEOPraHHM4YeCKME W OpraHWYecKWe TOKCMKaHTbl, perna-
MeHTHpyemble cranpapramu BO3, CLUA u Poccum.,

Tabauua 1.13

CraupapTsi Ha cOAepMAEHHE MPHOPHTETHEX HEOPTaHHYECHKHX
M OPraHWYecKHX TOKCHKAHTOB B NHTLEBOH Bope

lNpefienbras KOHUBHTPALMA, M/
[ BO3 | CWA | Poccun
Heopranwueckne Belyecrea
Mullubsak 0,01 0,05 0,05
Kaprua 0,003 0,005 0,001
Xpom 0,05 0,1 0,5
Liuarugbl 0,07 0,2 0,035
Caupel| 0,01 0 0,03
Pryto 0,001 0,002 0,0005
Hurparsl 50 10 45
Hirpursi 3 1,0 3,0
Cenex 0,01 0,05 -
Cepebpo — — 0,05
Tannun — 0,0005 —
Bapw# 0,7 2,0 0.1
OpravnveckHe BeecTea
Benaon 0,0007 0,005 0,01
YeThipexxnopHCTaif yriepon 0,002 0,005 0,006
Xnopodropm — = 0,2
TpuxnopaTHAEH 0,07 0,005 —
1,2-puxnoparan 0,03 0,005 0,02
Axpunamun 0,0005 0 0,01
Benz(a)nnpen 0,0007 0,0002 0,000005
Crvipon | 0,02 0,1 0.1
Nnkpan | — 0,0002 0,002
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Kak BuaHO W3 npegcrasneqHbix 7abnul, oTAenbHbie Nokasa-
TENH WMMEIOT oauHakoebie WKW Bau3kue 3vavenns MNAK. Psg
NOKA3ZATeNEN CYLIECTBEHHO OTAMYABTCH.

Lpyrum paanuuuem Mexjay OTeuecTBeHHbIM W 3apybemHbiMM
CTaHAapTaMK SBNAETCA TO, YTO B POCCHMHCKOM CraHpapte of-
HO3HAYHO YKa3aHo npefensHo QonyCcTHMOe 3HayeHWe BCeX no-
I{-RJETEHEF‘I. KPOME HECKOJIbKHMX OpPraHonenTHYeCKHX, Ona KOTO-
pblx OHO MOMET ﬁthh yB&NHYeHO NO COornacoBaHHio C
opradamm [occananmaHag3opa, Torga kak B 3apybesmHbix cTan-
faprax GOMbIMHCTEO NOKAa3ateneil WMeeT Kak NpefiensHo [o-
nycTHMble, Tak M pexomeHayemvie 3HayeHun. Tak, Hanpumep,
BO3 ponyckaeT MaKCMMarbHYK) MyTHOCTE NMTHEEBOW BOAbI —
nsTh HetheNOMETPUIECKHX eanHHL (no hopMasuiy), HO pekxo-
MEHAYeT MOANeDXKMBATE €€ B Npefenax EefHHWUbI B LUensx
Bonbien HagexxHocTu obeasaparmuBaHus.

B orHoweHun MHKDODHOMOrHYECKMX 3arpA3HEHMH B OTeue-
CTBEHHOM CTaHfapTe AalOTCA OAHO3HAYHbIE YKA3aHHA Ha MX
CofepaHve, B TO BpeMA Kak B 3apybexHbIX cTaHjapTax 8 oT-
AenbHbix Npobax BOAbI AONYCKAETCA NPEBbilUEHWe HOPMaTHBOB,
B CBA3H C YEM MX PEKOMEHAALMM B Bonblen cTeneHn COOTBET-
cTeyIoT (haKTHYECKONH CHTYaLMKU Ha BOLONPOBOAHBIX CTAHLMAX.

B pOCCHACKOM CTaHAApTe COLEPMMTCA 3HAYUTENbHO Bosb-
WWH nepeueHb HOopMHpyeMmbix nokasartenei. OpHako KOHTpONb
3a BbLINONHEHWEM CTaHgapTta cnefyetr NpoBOWTe HE MO BCEM
HMEIOWKMMCA HHIPEAHEeHTaM, @ NO COrNAacoBaHMIO € OpraHamu
CAHHTAPHO-3NMAOEMHONOTHYECKOTO HAA30pa €ro  BbINOMHAIOT
MMlUb NO HEKOTOPbLIM 3arpA3HEeHMAM BOAbl, XapaxkTepHbiM ANA
HAHHOTO KOHKPETHOID BOAOWCTOYHHMKA WNM pervoHa.

Kak ye oTMeuanocs, N8 NOSHOTO BbiNOnHeHus Tpebosammii
CanlvH Heobxomumbl NpoOBELEHHE [ETANbHOro ODC/efOBaHUA Ka-
YECTEa NPHPOAHON W OMMILEHHOW BOMbI, OUEHKa (XNPEKTUBHOCTH
paboThi OUMCTHBIX COOPYXKEHHH, M TONBKO TOTfa MOMHO FOBOPMTb
O METOflax COBEPLLUEHCTBOBAHMA TEXHONOTWYECKOW CXeMbl, NOATo-
TOBKE W PEanH3auMH MepONpPHATHIA NO yaydleHwio paboTtel ouMcT-
HbIX COOPYXEHWH, BKAKONAS M NPUMEHEHHE HOBBIX TEXHOOTHA.

Bce aro noasonut obecneuuts Tpebyemyio adpexTueHOCTL
OYUCTKH BOAbI OT BCEX (PHIHKO-XMMHYECKMX W MUKpobHonoru-
HECKMX nNpMMEced M BLINOMHWTL HOpMaTueHble TpebosaHuna
CTaHpapTta Ha NWTHEBYD BoAY.
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Mnasa 2. Bo3MOXHOCTH KOArynauMOHHOM
06paboTku Bogbl

2.1. Pone xoarynsuyvu B oTHOWEHMH
PA3NUYHBIX 3arpA3SHEHHA NPHPOAHLIX BOA

MNpouecc koarynayuu RBNSETCA NPAKTHYECKW €OMUHCTBEHHBIM
METO[IOM OUMCTHKW BOAbI OT MYTHOCTH, LBETHOCTH, OpraHuye-
CKHX W HEOpraHW4YeCKHX, NPWPOMHbLIX M AHTPONOTreHHbIX 3a-
rPA3IHEHUH (B3BELEHHBIX, KONNOKWAHBIX U pacTeopeHHbix). U ot
TOro, KaK OCYWEeCTBAAETCA 3TOT NpOoUecc Ha BOAONPOBROAHOMH
CTaHU1H, B OCHOBHOM 33BUCHUT KaYeCTEO NHUTLEBOM BOLbLI.

MpH npasuibHO NPOBEAEHHOM NPOUECCe KOAryNsituM M Oc-
BETAEHHM BOMbI MOXHO NOAHOCTBIO YAANMTE B38ewennsie Ge-
wecmBa, CH3UTL YBemHoCM6 Boabl A0 HEOBXOAWMOrD ypOoBRHS,
YMEHBLWTL KOHUEHTPAUMIO OBWMX opeoHuvecKux 3aepAasHe-
HUl, XapaKTepW3yembiX NOKa3aTenem nepPMaHraHaTHOM OKMC-
nfemoctu, Ha 50—65 %.

MpW Koarynuposawuu yAanfioTcs UOHSI MANCENsIT Memaon-
f106, a TaKKe HWCTUHHO PacTBOPeHHble MMKPO3arpA3HeHMA, Ta-
KWe, Hanpumep, kak C/IAB om 30 do 100 %, gpewonss, amu-
Hbl, a TalKe Hegmenpodykmel, necmuyuds om 10 do 90 %
w paduoakmulrere BewecmBo na 70—90 %. K TpynHoyaa-
NIAEMBIM OTHOCATCR cmporyul, tod, 6opul (we Bonee 30 %).

M3 noHoB Tsoxenbix METaNNoB Npu OBBMHBIX YCAOBMAX KOA-
FYNUPOBaHKUA YAANRIOTCS: )

eneso W maprarey — no 65—80 %:

csuHel, xpom — Ha 30 %;

Megb U Hukens — Ha 50 %.
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Mpu HCnonb30BaHMKM ANA KOATYIMPOBAHHMSA W3BECTH W CONen
fe3a yMeHbIUaeTCA KOHLEHTPaLMA TAKHX 3arpR3HeHui, Kax:
MblwbsK — Ha 98 %;

Kagmui — Ha 95 %:

pryte — Ha 60—90 %;

Gapwh, paaun, cened — Ha 60 %;

monubpes — na 80—90 %.

Mpu KoarynupoBaHuK 4YacTHUHO yaansoTcs Buonoruyeckue

PR3HEHHA BOAbI — nAaHKkmoH u BodopocAau, 3dhexTHB-

Tb yaaneHus KOTOPbIX CBSA3aHa C npoueccom xnonbeobpa-
30BaHKA W OCBET/IEHMA BOJDI.

Ouuctka BOABI KOArynWpoBaHWeM W  (h/IOKYNHPOBAHHEM

JACTaBNAET coBOM CNOMHBIM (PHIMKO-XMMHYECKHH NPOLECC,
Ha ahheKTHBHOCTL MPOTEKAHHS KOTOPOrO OKA3BIBAIOT BJKRHHE
MHOorouMcnentbie thaktopel. MNpexge Bcero — KauecTso BOgbE

KOMMYECTBO B3BELEHHBIX H KONNOMAHBIX YACTUL, CTeneHb Mx
AHCNEPCHOCTH;

HOHHbLIM COCTaB BOAblI, HAanNpHMep NPHCYTCTBHE WMOMOB X/Mopa
cnocobcTayeT Koarynsumu;

LENOYHOCTL;

KONHYECTBO PACTBOPEHHDIX OPraHHUYecKHX COEqHHEHHH;

TeMneparypa — NPH HKW3KOW TEMNEpPaTYpe BOAbI NOBbILAET-
CA BS3KOCTh OMCNEPCHOHHOW CpPefbl, CHHXABTCA HHTEHCHBHOCTD
BPOYHOBCKOrO [ABMMEHHA W YMEHBLIASTCA CTeneHb FMAPONM3a
KOarynaHva.

MameHeHHe wkauecTBa MCXOQHOW BOAbI MO CE30HaM roga
TpebyeT onepaTHeHOrO K B PARe CNyYaeB PafjHKanbHOro Hame-
HeHus pexuma obpaborku sogbl, 0COBEHHO NPHM KCNOAL3OBA-
HWHW KOArynsiiToB, WMEIWMX Y3KHMH AWanasoH 3Ha4eHWH Heko-
TOpbIX NapaMeTpoB Npouecca M Manylo aththeKTHEHOCTE NpH
HH3KOW Temneparype ocseTnsemon sogb. B peaynbrare so
MHOMMX CAYYaAX KAHECTBO OYMLIEHHOW Ha BOAONPOBOAHLIX
CTaHuMsx BOMbI HE OTBeYaerT HopmaTteHbiMm Tpeboeasuam no
PAAY NOKasaTenew.

Kax npaeuno, HaubBonsiive TPYAHOCTH C NPOBEAEHHEM KOa-
ryNMpoBaHvA BOAbl BO3HMKAIOT B MNABOAKOBLIM NEPWOM, Koraa
BOAA MMEET elUe HMIKYI0 Temnepatypy, W Pe3ako Bo3lpacraer
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KO/IMYECTBO 3arpR3HEHHH, COOTBETCTBEHHO BO3PacTaeT Harpys-
Ka Ha O4MMCTHble coopymeHus. Kpome toro, yxymwewwe npo-
Uecca koarynsaluuM HabniogaeTcs npM KOaryfMpoBaHWK Mano-
MYTHbIX LBETHbIX BOJl B XONOAHOE BPEMA roja.

B nasogoK — XOnoAHaA BOAA, BLICOKME UBETHOCTb M MYyT-
HOCTb, HH3KaR WEeNOYHOCTh, NPH Koarynauxy TPE6YIDTCSI BbICO-
KHe A03bl Koarynavta. B 3T nepuogbi Haubonee BaXHO Bbi-
NOAKATE CRegylouHe TpeboBaHHA.

e logpepwueare 3Hasenus pH sogwl 8 vHTepsane 6,5—7,5.

O6biyHoe OCBETAGHHE BOAb) NYYLIE OCYLECTBARETCH NpH No-
BbllUEHHbIX 3HaueHWsx pH, OUMCTKA UBETHBIX MSArKMX BOJ —
npH noHmwxkeHHbix pH. Beawuuna pH ssnsercs foMuHMpYIOWHM
(hbaKTOpOM B NPOUECCe KOATrY/IMPOBaHMUA.

TexHONOrM4EecKHin ONbIT NOKA3LIBAET, HTO BOJbl, HMEIOLHE B
CBOEM COCTaBe KONMOMAHLIE TMMHMCTLIE YACTHLbI, WAH LUBETHbIE
BOfbl 3HAUUTENBHO CKOPEE KOAryAMPYIOT W OCBETAAIOTCA NpPW
noAKHCAeHn. 310 oBbACHAGTCA TeM, YTo HeobXxoaWMbIM ycno-
BHEM B3aMMHOMW KOAryNAUMM ABARETCH PaBEHCTBO NPOTHBONO-
NOMHBIX 3apAROB vacTed 3oned. B npotveHoM cnydae Koary-
NAlUMA npoTekaeT HenonHo nubo BOBCE He HacTynaer.
B npouecce rupponu3a koarynsHta — cynbara antoMuHus
obpaayerca ruapoOKHCE anioMHHKUA — amdoTepHoe coefiuHe-
HHe, KoTopoe obnafaet KHCNOTHBIMM M OCHOBHBIMKM CBOWCTBA-
MM B LWENOYHOW Cpeae 3apsfl 4acTuly — OTPUUATeNbHbIH, B
KHCNOW — MNONOMHTENBHBIN,

EOHHI.I.IHHCTBD KONNoOWOHbIX JETDEBHEHHﬁ HMEET OTpUUa-
TeNbHblM 3apsag (ryMyc, MenbuaHliMe MNOMBEHHBIE W TAWHKCTbIE
YacTHLbl, KPEMHEKMCNOTA W §p.), NO3aToMy Koarynauua addek-
THEHEE NPOXOAWT NPH HUIKHX 3HaueHuax pH.

¢ BrOpbiM BarKHbIM YCADBHEM YCNEWHOro NPOTEKaHus npo-
yecca KoarynuposaHus sensercs obecneuenne Heobxogumoro
WienoyHoro pesepea, ocobeHHo B X0NOgHOE BpPEMA rofa npu
HH3IKHX TeMneparypax Boflbl, B UENAX NOBLILEHWS CTEneHM
MAPOAH3a KoarynaHta M yBe/NW4YeHWR KOHUEeHTPauWM Teepabix
HacT1L.

e OueHb BAXKHO NPEBMALHO YCTAHOBWTL B, 403Y W MECTO
BBOfla NOAUWENaYyHBaOWEro pearedTa (NpM nogenayrsaHm1m
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W3BecTbio yBenuuueaerca pH, 4To He Bcerga XOpowo, Npu Mc-
NONB30BaHHK COfbl B BOgE nosbiwaercs cofepwanue CO,).
Cnenyer NPasunbHO ONPefenvTs NOPAAOK BBEIEHMA peareH-
Jo8. Tak, NpM BBEfeHMH NOMLIENAYMBAIOWErD peareHTa B LBer-
HYyI0 Bofly nepef, nobasneHHeM KOAryNsHTOB YXYAWAETCA Kade-
CTBO OMMCTKM, @ OCTATOMHAR LBETHOCTh YBENWYHBAETCR B PAAY
NOALENAYHBAIOWNX PEAreHTOB: MMAPOKCHA HaTpus > Kapbowart
HaTp1s > M3secTb > KapBoHaTt kanbuma. Mmapokeua v kapbo-
HaT HaTpus cnefyer NPUMEHATb ANA NOAWENAYHBAHHA OuM-
LEHHOM BOAbI, W3BECTb NYYlUE BBOAMTL B OCBETNEHHYIO BOAY,
MOCNE OTCTOMHWKOB,

s HeobxofuMMo BOBPEMS B COOTBETCTBHMM C M3IMEHEHMEM Ka-
HBCTBA WCXOAHOW BOAbI ONPEAENATb W KOPPEKTHUPOBAThH ONTH-
‘ManbHble [03bl KOArynsHTa U (hnokynauTa.

2.2. 3naueHne Koarynsauuu B obelsapamuBaHuy BOAI

Kak M3BeCTHO M3 NpaKTH4ecKoro onkma paboTsl BOROONMCT-
HbIX CTaHUMH M MHOMOMMCNEHHbIX 3KCNEPHMEHTANbHLIX HCCne-
[OBaHWH, 3HaUMTeNbHas JacTe mukpoopranuamoe (go 99 %),
APUCYTCTBYIOILWX B MPHPOAHOW BOAE, NPEXAE BCEro noBepx-
HOCTHBIX BOAOWMCTOMHWKOB, y[ansercs npu pearenTHoW obpa-
‘Botke BOfAbI NPH OYMCTKE OT B3BELUIEHHbIX W PACTBOPEHHBIX
BELLECTB HA CTAQHW KOArynauMH, OCBETNeHUS U (PUNLTPOBAHKA
[349, 350].
 [pW OYMCTKE BOABI Ha BOJONPOBOAHBLIX COORYXEHWAX CO-
flepaHue BMPYCOB, B wactHocTH, cHxaetca Ha 80—93 % e
3aBUCMMOCTH OT NPUMEHREMbIX TexHonorHueckux cxem. OBbiy-
HO Ha 3Tane OTCTaWBAHWA W3 BOAbl yaansetcA B cpeaHeM 60—
‘65 % ewpycos, npu nocnenyiowem dunstposanut — 50—55 %
'OT KONMYECTBA BUPYCOB, NocTynaiouwmx Ha dunetp [351—353].
Takum oBpasom, TONBKO OUMCTKOW HENL3A NOJNYYHTL MUTLEBYIO
BOAY, YAOBNETBOPAIOWYIO TpebosaHusm crampapTa no MMKpo-
‘Buonoruueckum 3arpasrenusm. Obpabarsisaemas sofa B 0bs-
‘3aTensHOM NOPSAKe AO/MKHA nofaseprateca obeszapaxueanuio,

O6paboTka BOAbI KOAryNSHTaMH Nosbilaer 3dxbeKTHBHOCTL
‘0beazapaxuBanua BOfbl, NOCKONbKY MHKPOOPraHW3mbl, B TOM
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YMCNIe W BMPYCHl, ancopOMPYIOTCA Ha B3BELEHHbIX YacTMUax.
WMasectHo, uto BaxtepuunpaHas u Bupyconoruueckas 3dhpex-
THBHOCTb BCEX H3BECTHbIX cnocobos obe3sapaXkuBaHUA NWTbe-
80H BOAb! 8 3HAYWTE/NIBHOW MEpE 3aBUCUT OT raybuHbLI ee OuuM-
CTKH OT B3BeweHHbix Bewecrs. [locnegHwe oOKasbiBaloT
OTPMUATENBHOE BAHAHWE Ha npoTekadue npouecca obeazapa-
HHUBAHMA, TaK KaK 3auMLIanT OT WHaKTHBauWu agcopbupoBan-
HblE Ha HHX MHKpPOOpraHu3Mbl M supycbl. [loatomy MyTHOCTB
SB/IFETCA CAMbIM 3HAYMMbIM (PAKTOPOM, B/IMRIOWMM Ha KONHYEe-
CTBO MHKPOBHONOTHHECKHMX 3arpA3IHEHHH B NMTLEBOW BOAE.

Ha adpdpextusHocTe obe3sapakHeaHns 8Ofbl BNHAET B 3Ha-
YWTENLHOM CTeneHu ryOWHa O4YMCTKM BOABI, YTO AOCTHIAETCH
npumeHeHneM Hawbonee 3gubeKTUBHBIX KOArynaHTos M (hnoKy-
NAHTOB.

B axcnepumenTanuHbix wmccnegosanuax [354—356], exnio-
Jalolux 8 cxemy Bogonogroroek obpabortky Bofibl KoarynaH-
TamH, 3MDHeKTHBHOCTL BOAOOYMCTEM NOCNE OTCTaMBaHMA W
dwnbTpaummu cocrasuna no uucny OKB — okono 80 %,
TKB — cabiwie 90 %, OMY npu 37 °C — 95%, OMY npwu
22 °C — B0—94 %, cropaM cynbhHTPeayUMPYIOWMX KNOCT-
prawin — 78,9 %. Bupyconorvueckni aHanWs BOABI NOKasan,
YTO Nocne 3Tana oTCTaWMBaHus Konudar B BOME OTCYTCTBOBA-
ni.
SdbperTHeHOCTE 0BeazaparkuBaHHa C NOMOWLID Cynbcpata
ANOMHUHWA OKA3anach HECKONBKO HKNE, YeM MPH MCNoNbIopa-
Hun  Koarynantos AKBA-AYPAT™10 w AKBA-AYPAT™18,
Haubonbwyio sdipekTHBHOCTE NO YOANEHHIO BMPYCA NOAMO-
MHenuTa nokasan koarynaut PAX-18 (83,5 %). SddbextusHocts
PAX-10 cocrasnna 37,2 %, a npu obpabotke Bofbl cynbhatom
ANKOMUHHA KOHUEHTPAUMA BUPYCE NPAKTHUYECKH HE M3MEHANACS.

Lobasnexue BbICOKOAHCNEPCHBIX TNMHUCTBIX MMHEPANOB B
COMETAHMM C MOHWKEHHbIM 3HaueHweM pH cpepst nosbiwaer
APPEKTHBHOCTE OYUCTKH MANOMYTHOM BOfBI OT MUKpOOpra-
Huamoe. [okazaHo, 4TO BLICOKaR CTeneHb O4YMCTHM BOGbI OT
natorexHbix awepuxui (8 cpegriem po 97,2 %), 3rifepnahpy~'
cos u bawteprodaroe (90,5—98,1 %) mocruraerca npu co-
BMECTHOM MCNOJIb30BaHWKM KOarynsHta (CepHOKHMCNOro aniomu-
Hua gosor 10 mr/n no AlLO,) w knuwontunonmra (13,3 mr/n).
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AHanu3 HMEIOUMXCA [aHHbiX, npefcTaBneHHbx B pabore
[350], nokaseigaer, 4To He BCErna NPUMEHRAEMbBIE METOAb! OUM-
cTku Bofil obecneuunsalor Tpebyemyio adihexTueHoCTh 0beasa-
pakueanus (Tabn. 2.1).

Tabauya 2.1

AphexTuBHOCTS yAANEHHA MHKPOGHONOrHYECKHX 3ArPAIHEHHH
£ NpoLecca) KOArynAUMMH, OTCTAHBAHHA W DHNBTPOBAHHA

Tun Bup, IpchiexTHBMDETY Pearewn Losa,
3arpAIHEHHR IArpRIHEHHHA oumnctitn, % Mr/n
KooeyrupoBowue u omcmouBonue
Bupycw 40 Kracub
Brpye Koscaxd 95,7 Cynuchar anomusis 15
Bupye Koucawu 98,6 Cynuhar anmomuHua 25
Brpyc Koncaxy 95,7 Xnopwa wenesa 15
Bupyc Kowcaum 98,6 Xnopwn wenesa 25
IHTEPOEHPYCH 50—60 Cynechar amomiiun | 40—50
lemarvr A B0—50 Cynuchar amomi-un | 40—50
DnokynasT A 1
a0—95 Cyntebar amosmurun | 5—10
90,5—88,1 |Cynuchar anomumms B0
Knusonmancnmr 13,3
99 Cynbcbar amomurin | 200—500
Bakrepsn  |Kuweusas nanouka BS Keacuw
Baurem{::cb&ru ]
KHILESHON NANCAMKH
|Banreprodars 80,5—9B,1 [Cynsdhar amomuisn B0
Knsrontunonir 13,3
LimcTei 50—T70%  |Cynethar amoMuHKA
nesalnii 25%%k
Pussmpolanue
; Bupycs T2 Mecuasqas 3arpyaka
11—40 d,.. = 0.5:0,6 mm
h=05+0,7 m
IV =5m/u
B pas 99
* B netHud nepuom; ** B 3uMHKA nepmon.
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HAW KBOB 6binv npoBegeHsi MCCNEAOBAHMA NO OYMCTKe
sogbl p. Oxu c onpenenexneM BakTepHONOrHYECKHX Nokalare-
NeH HCXOOHOH M OuHULEHHON BOAbl, MCTOYHMK BOROCHaBMEHMUs
MMeeT noBbiWeHHYIO Baxrepuanbhylo 3arpsanenHocTs. Konu-
HHpexc B cpefHem coctasaser 40000, a g HekoTopbIX cayyasx
pocturaer 2380000. MNokasarene OMY mamenserca or 20 no
400. B BofOMCTONHMKE, MOMMMO BBICOKMX NOKA3arteneil Ko/u-
MHAGKCA, OTMEYAETCA HanMyMe Takux chopm BakTepHanbHbix
3arpRaHeHMm, Kak konudarn W KnocTpuauu. Hawbonee tawe-
nas cutyauus sabnmopaercs B aumuui nepwop. OTtmeuanocs
Ha/lMiHe HecTaHaapTHbiX npob K B ourwerHol sope. Heobxo-
AMMasn CTENEeHb OYHCTKH BOAbI OT KOMMIAroB M KJIOCTPHAHN
MOXET ObiTb QOCTHIHYTa NPH NPOBEAEHMH TNYBOKOH OUHCTKM
BOAbI M hcherTHBHbIM ee 0Be33apamusanuem,

Moseiwenne raybuHbI OYHCTKM BOAbLI Ha AEHCTBYIOLMX 8O-
AONpDOBOAHLIX CTaHUMAX MOoXeT Bobite obecneueHo 3a cuer
YMEHBIIEHHUS Harpy3KK Ha OUMCTHBIE COOPY)KEHHS, MHTEHCHhU-
Kaluk Npouecca KoarynHpoBaHKa M OCBETNEHWA BOAbI, d TaKKe
npuMeHenuem o3oHocopbumonHoi TexHonoruw. Mpu wucnosnb-
30BaHWH ANA NWTBEBOTO BOAOCHADMEHMA CHNLHO 3arpA3HeH-
HblX BOAOMCTOUHUKOB NO DakTepuansHLIM NokasarensM Haubo-
nee aPheKTHBHO U UEeNecooBpPasHO NPUMEHATE ANA OYUCTKH W
obeasapaxwmeannn soabl 03on, O3om B 3TOM Chyyae HCNONB3Y-
ETCA HE TOMbKO ANA YAANEHHA CheuMhUH4ECKHUX OpraHH4yecKux
3arpAsHeHHH NPUPOAHOTO H AHTPONOreHHOrO NPOHCXOMNAEHHS,
HO M ANA JOCTHHEHUA HeobxoAWMOro BakTepuUMAHOMO aeicT-
BWA, KOTOPOE He BCerga MOryT 0BecneunTs XNoppPeareHThi,

B 1abn. 2.2 npusegenbl obobliennbie pesynbratel aKcnepu-
MEHTANBHLIX HCCNENOBAHWA BAMSAHWA Pa3NHYHBIX METON0B 06-
paboTKK OKCKOW BOfbI HA MUKPOBMONOFMYECKHME NOKA3ATENM
no cragusm ee ouwctku. lpencrarnennsie pesynstatsl caue-
TENBCTBYIOT O TOM, 4TO pearenTHan obpaboTka Boabl M Xnopw-
posanMe He Bcerpa obecneunsaior Heobxogumeiii obelzapaku-.
BaiowmHn abert M uto ans  HagewmHon 3hEeKTHBHOCTH

obeasapaxusanuA 3auactyio Tpebyercs npuMeHeHue O30HHPO-
BaHHA BOAOLL
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b1
50
45
1.4
H/o
16
5.6
H/o
25
H/o
H/e
H/o
H/c
H/o
g3
1,6
3.2
H/o

Konucharu,

BOE /100 mn

| Tegivia 22

Bnuarwe meragos o6paborkm oKCKOH BOAB HE MHKPOBMONOrHYECKHE NOKAIATENH
10

H/o
H/o
60
H/o
H/o
H/o
50
H/o
H/a
18
H/o
H/o

20 mn

YKo cnop/

Knoctpuamu,

1500
B20
615
H/o
H/o
22
H/o
H/o
72
H/o
H/o

1100

THA,

KOE/1 mn | KOE/100 mn | KOE /100 mn

E“TEPHDHUHHEM NOKAIATENH

OKB,
1500
920
700
H/o
H/o
1200

A
H/o
H/o
250

H/o
H/o

12000

144

oMy,
a5
60
40
H/o
H/o
B0
2
H/o
H/o
42
16
10
560
140

—

Pemim obipabotim

Peysan noaa

Koarynnposanwe CA + noHraktHoe

ocsetnenue (KO)
To e + o30H + xnop -

Pednar sona
Koarynuposanwe + KO

Koarynuposanue OXA + KO
Koarynuposanne CA + KO
Koarynuposaxne OXA + KO
To » + xnop

To we + 030H

To we + xnop

To we + o3oH

To we + paoH

Koarynuwposauwe OXA + KO
Koarynuposanue CA + KO

To we + xnop
To we + o30H

Peyxan acna

To e + o3oH +

Mapr

HioHo

Jlexalpb |Peuras soaa

Anpento

MNepwoa




B nocneghue rofibl NOABMNOCE HECKONBKO MHTEPECHBIX pa-
BOT NO rMIrMEHHYECKON OUEHKE AEHCTBHA Pa3siMiHbIX PEAreHTos
Ha obessapawmsanue somw [357—361]. Ograko npobrems
KOMNNEKCHOH OUEHKH PeareHToB, cnocobBoB OYMCTKM W 0bea-
3apayKMBaHWA BOJIbI, NO HALUEMY MHEHMIO, AODKHbI PACCMaTpH-
BaThbCA Heckombko wwpe. OuesnanHo, HeoBXOAMMO aHanH3Iupo-
BaTb TEeXHONOIHYECKYIO UENouKy: yaaneHwe —pae3anHieruyus —
KOHCEPBAUMA — C TOYKW 3PEHWA HanMius MUKpobuonoruue-
CKMX 3arpAsHeHnd (DakTepui W WX CNOp, BMPYCOB, UMCT NpoO-
creiwmx) [362]. Mpu atom koarynsuMorHbIM cnocob obesaa-
PEXHEAHUA NWTEEBOH BOAbI HY)XXHO PAaCcCMaTpHBaTh Kak Nepeyio
craguio ypanewus DaxkrepHanbHbix 3arpA3HEHMH M COOTBETCT-
BEHHO B LENAX YMEHbLWEHHUA X/NOPOPraHHYecKHX COeAMHEeHHN
(XOC) BeOfMTL OrpaHUieHHs Ha J0O3bl NEPBMYHOTO X/IOPHPOBa-
HHE C NOCNeRyIoUlMM NPOBEOEHWEM MOCTOAHHOW KOarynaLMu
BOfBI.

Koarynsauynonnas obpaborka sofpl NO3soNseT CHUIWTE KOH-
UEHTPALMKD NpocTenlinx Ha 2—3 nopsaaka, Baktepuid W Bupy-
cos Ha 1—2 nopsaaka. lpy 3ToM yAANRIOTCA MHKPOOPraHUaMsl,
HaxOAALWKHECA BHYTPH M HA NOBEPXHOCTH 4YacTull, TpyAHO[OC-
TynHbie npH obeszapawusaHuK aesvndexTanTamu, MNaroreHHbie
MHKpPOOpraHuambl 0BbNHO agcopbupoBaHsl Ha 4YacTMUax B3se-
cu. MaeectHo, yto GaktepuuHOHAR W BHPYCONOrHYecKan -
(heKTHBHOCTE BCEX H3BECTHBIX cnocobos obeasapaxusaHus
NUTHEBOM BOAbLI B 3IHAUMTENBLHOW MEPEe 3aBMCHT OT CTENeHH
NPEABAPHTENBHON €€ OYMCTKM OT B3BELWEHHbIX BeuecTs. [Mo-
ITOMY MYTHOCTb Jlo/mkHa ObiTe CHWKEHa [0 Be/IHYMHbLI, ROCTa-
TOYHOW QR NOANEP¥AHMA CaHuTapHoi Ge3lonacHOCTH: nNpH
CHHIKEHHH MYTHOCTH BOMIONPOBOAHOW BOMbI MMCNO 3abonesaHuit
HACENEHWA BUPYCHBIM MenaTHTOM COKPALLAETCA B HECKOMBKO pa3,

MNpumennTensHo K myrHbim Bogam 8 CanluH 2.1.4.1074-01
COAEPIKHUTCA HECOOTBETCTBUE MEMAY HIKHMMH YPOBHAMKM MMKS
pobuonoruyeckux nokasarene ¥ TpebOBAHMAMU K MYTHOCTH
nuTbesod Bopbl. Tax, ecnw B Hopmatuse CLUA (no cocrosnuio
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1994 r.) yCTpaHeHMe BMpYCOB AOMKHO ObiTb HE HuKe
199 %, a mytHocTe He Gonee 0,5 NTU (0,29 mr/n), To co-
nacHo Tpeboeanuam CanlluH npucyTcTeue BMPYCOB, MHAMKE-
: M KOTOpBIX NPHHATHI KOAWhark, soocbuie He AONYCKAeTCH,
& TO e BPEMA MYTHOCTH NUTLEBOW BOABI MOXET [OCTHraTe

- 1,5—2 wmr/n. Muposas npaktuka paboTbl BOAONPOBOAHBIX

CTaHLMM NOKa3bIBAeT, 4TC HAAEXHaA 3auiuTa OT naToreHHsiX
MMKPOOPTaH13MOB 0DECNeYHBaeTCH CHIKEHHEM MYTHOCTH no
0,1—0,5 mr/n, T. €. B HECKONbKO Pa3 MEHbLUE POCCMHCKONO
‘Hopmatussoro npegena 1,5 mr/n [362). Heoﬁxn,quu::e CHM-
JeHMe MYTHOCTM BOAbI AOCTHFAETCH KOarynsuMonHo# ofpa-
BoTKon.

[loBbILIEHHAA MYTHOCTE MCXOAHOM BOfbl, 0cobeHHo B nepu-
op nasoaka, Tpebyer NPHMEHEHMA BLICOKMX A03 KOarynaHta
thnokynskTa. MpH 3TOM BO3HMKAET PUCK NPESbILIEHUA HOpMa-
‘tuBHOro npemena no ocrarouHomy anomurmio 0,2 (0,5) mr/n.

MMeHHO B 3TOT NEPMOJM BaXKHeWLWee 3HayeHHe npuobiperaer
FHrHeHHUeCKas oueHKa cnocobos OUMCTKH W oDe3laparusaHKs
gonbl. B pabore [355] nokasaHo, 4TO nosbilenue rnyGuHbI
OUMCTKH BOSABI NPH MCNOMB3OBaHMK NOMHOKCHXIOPHAA aMOMHHHA
nOBBILIAET adychexTHeHOCTh 0De33apaXkMBaHus BOAbI NO CpasHe-
HMIO € npuMeHeHrem cynbtara anomunma. Mo adipexrmerocTH
ONMCTKM BOABI KOAry/IAHTEI MOWHO PacNOfIONHTE B CNegylowem
nopsake AKBA-AYPAT™18 > AKBA-AYPAT™10 > cynbthar
AMNOMHUHHA. ' )

Ha ocHoBanMH pe3ynuTartos nNPOBEAEHHBIX WCCAEfOBAHWHH

[355] oTmeuaeTca, 4TO NPUMEHEHHE NONMOKCHXIOPHAA AMOMH-
HMA NO3BONHT NHOO HCHNIOUHTE NEPBUYHOE XNOPHPOBaHWE, /K-
6o cyulecTeeHHO CHM3IWTE [03y axkTusHoro xnopa. Mo HawemMy
MHEHMIO, NONMHOCTEIO MCKAIOHHTE MNEPBMYHOE XNOPHPOBAaHHE
HeNbasn, Iro nosmkHo Bbith NOATBEPAEHO NPOBEAEHHEM LK~
POKHX MCNbITAHWH B NPOM3BOACTBEHMBIX YCNOBHAX NPH Pa3sHOM
KayecTee BOABI W HA CTAHUMAX C PA3INHYHBIMU TEXHONOrH4e-
CKMMM CXEMaMK OYMCTKH.
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Ha ocrosanmu umeowmxcs aadHbix, BeaycnosHo, MoXHO
FOBOPHTE O CYLIECTBEHHOM CHWXXEHMM [03bl XJOppeareHTa,
MNosbiwenne e 3sgbextusrocTH  obBe3zapaxkueaHus BOAbI
obecneunsaercs, no-suaMmomy, He obesszapawueaoluM aeii-
CTBMEM KOArynsHTOR, & NOBbilleHUEm rayBuHbl OYMCTKM BOAI
NPH HX NPHMEHEHUH.

B cerau c 3tum ans npoRepku AAHHLIX NOACHEHMH B Ha-
Crosuiee spema Ha page eofokananos Poccuu nposoastca ta-
kne paboTbl B NPOMIBOACTBEHHBIX YC/MOBMAX C NPHBMENEHMEM
MECTHBIX OPraHOB CaHHTapHO-3NUAEMHONOrHHECKOH Cnywbei.

Takum ofpasoM, u3 MaTepuanos rnassi BMAHO, 4YTO ANA
obecnevenun HafiewHoro adupexta obeazapamuBaHHA BOAbI

RomkHa Beite obecneyena ee rayboOKan OUMCTKA BOEMM BO3-
MOMHbIMK cnocobamu.
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Mnasa 3. TeopeTH4yecKkue acnekThbi
KoarynsuMoHHol o6pabGoTku Bogbi

3.1. @u3uKo-xMMHYECKAA XapaKTEpPHCTHKA
pasnKWYHBIX FPYNN NPHUMECeH BOALI

Bce NpMMECH NPUPOAHBIX BOA, HE3aBHCMMO OT MX CBOWCTE M
KOHueHTpauuH, No MX (Ha30BO-AMCNEPCHOMY COCTORHMIO MOTYT
BbiTe paziencHbl Ha ueTeipe rPYNnbli BIBECH M KOAJOWAbI,
npeacTasnsioumMe coboR reteporeHHble CUCTeMbl, W MOJieKy-
NIApHBIE W MOHHbE PacTsopel, obpa3ylolpHe roMOreHHbIe CHC-
Tembl [44].

Mexpny COCTOSHHMAMM BELEeCTB, YETKO ONPEeAenAioHMH HX
NOnOKeHHe B KAKAOW M3 NEPEYUCNEHHBIX Fpynn, CYLWEecTByioT
Blile W NPOMEXYTOUHbIE COCTOAHHA, OBYCNOBNEHHbIE AWHAMM-
YecKOH CBA3LIO MEMWAY ONMCAHHBIMKM CHMCTEMamM. Tak, MOnNeKy-
pspHble pacTeopbl MOryT ObiTb HaCTHYHO AWCCOUWWPOBaHbI
(cnabuie 3nekTpONUTHI), @ NPH ACCOUMAUWH HACTHL| OHU Npu-
BnmxaioTcs K KONNOMAHBIM pacTeopam. [pomexyTouHoe no-
NOMEHUE MEXKAY KONMOMOHBIMH M MONEKYNAPHBIMH PAcTBOPaMH
3aHMMAIOT W BLICOKOMOMEKYNAPHLIE COEAWHEHHA. Oun Tarke
MOryT cofieparb MOHOTeHHbie rpynnbi, cnocobrbie (8 onpene-
NeHubIx ycnosusx) obmeHWBaTh NOABH¥HBIE MOHLI Ha MOHBbI,
HaxopsuMecs B pacTsope.

flepBas zpynna BewecTs npeacrasnfeT coboi HepacTBOPH-
Mbie B Bofe B3BECH (CYCMEH3aWMW, IMYNbCHM WAK MEHbI) C BENM-
YuHo# uactHy 10°—107 cm, koTopbie ocefaloT (WM BCUILIBAIOT)
B rpaBuTaUMOHHOM None. JTW npuMecH OBYCnoBNHBalOT MyT-
HOCTb BOAbI, B HEKOTOPBIX CMyyasX OHW MOTYT Npupasars e
UBBTHOCTD.
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B cocras rpynnbl BXOAAT rAMHMCTbIE Bewectea, KapBowHar-
HbIE MOPOAbI, WA, MENKHH NEecoK, ManopacTsopHMbie THAPO-
OKHCH METANNOB, IMYNbCHH HeTENPOAYKTOB, B3BECH OPFraHk-
HYECKHWX BElWecTs, METPMT, NAAHKTOH W T1. 4. BaseweHubie
HacTuusl MoTyT ObiTe cpefion obutanua BoneaneTsopHbiX Bak-
TEPHH, CNOP MUKPOOPraHH3MOB, a TakKe BUPyCoB. YacTuuamu
mMoryT copbupoBaTbCs pafiMOaKTHBHBIE BELECTBA M TOKCHuUE-
CKHE COBfIMHEHHS,

Cucremsl, oBpazoeanHbie NPUMECAMH NEPBOI FPYNNbI, KHHe-
TH4ECKH HeyCcToWuMebl. Hepacteopumbie seuecrea ypepmHea-
I0TCA BO B3IBEWEHHOM COCTOAHWM JIHHAMHYECKWMH CHNaMK No-
TOKa W MNONagaloT & BOJOEMbI B pesynbrarte pa3MblBAHMA
OKPYMaloux nNopofi 1 cMuiBa noys, B cocrossuu nokos gns
TaKux CHCTEM XapaKTepHa CeAMMEHTALMA BIBELEHHbIX YACTHL.
Ona MOXeT npotekats 63 CAUNaHWA YacTuL MM © WX arpera-
uyueHn e npouecce ocawgeHda. Kpome Toro, paanudalor cso-
BoaHoe OcaMIeHWe YACTHY CHCTEMBbI, KOrAa BIBELEHHDIE BE-
UWECTBA He OKa3blBalOT B3AMMHOTO BAMAHMA APYr Ha Apyra, M
CONPSYKEHHOE WNW CTECHEHHDE OCAMJEHMe, KOrNa Mbl MMeeM
AEeno C KOHUEHTPUPOBAHHBIMH CycnieH3usmH. [lpu cepHMEeHTa-
UMM OYEHb HacTO Hab/IOAAeTCH OPTOKMHETHUECKAN KOArynaums,
ayToKoarynauua v Apyrue ssnenus. B 3asucumoctu ot agream-
OHHOI0 B3aWMOMABHCTBHA CEAHMEHTHPYIOUWMX B3BECEH OCafoK
obpasyetcR /B0 pbIXnbiA, OOBEMHBIF M NEFKO NOABHXKHDIN,
MBO NNOTHBIH, MANONOABKKHBIN K 3EHUMAIOILMIA MANbIR 0BbEM,

Bmopas zpynna sewecrs obveguHseT ruppodMnsHbIE W
TMAPOGOBHBIE KONNIOHAHBIE PHMECH, @ TAKKE BLICOKOMONEKY-
napHbie Bewectsa ¢ senuumHon yactiy 10°—10° cMm. Buicoko-
AMCNEPCHBIE FETEPOreHHbIE CHCTEMbI CYWECTBYIOT B BMAE JHC-
NEPCHH TPeX- HWAH  [ABYXMEPHBbIX KPHCTANMHECKMX  WAM
amMopHbiX CTPYKTYP.

B sty rpynny exopsr konnowpmbie (MuHepansHble W opra-
HOMWHEPA/IbHBIE) HYacTHLbl NOYE W FPYHTOR, a TAKKE HEAMCCOo-
UHHPOBaHHLIE M HEpacTBOpHUMble (DOPMBI FYMYCOBLIX BELLECTS,
npuaalowmKe soge okpacky. locnefkue BbiMbIBAIOTCA B NPU-
poAiHbie BOAOEMbI M3 NecHbiX, DonoTHETBIX U TOPdAHLIX noue,
a Taxe 0bpasylTCA B CaMHX BOAOEMAX B PE3YAbTATE MH3HEe-
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eATeNLHOCTH BOAHBIX pacTeHui u sogopocnen. K aroi rpynne
MoryT ObiTb OTHECEHbI TaKKE BWPYChl W APYrHeé OpraHW3mbi,
NPHE/IKAIOUHMECS NO pasMepam K KONNOMAHLIM HacTHuyam, Tak
Kak cpeaW HUX Haxoparcs BonessersopHele (narorexsbie) su-
ibl, TO YAGNEHHE WX U3 BOJibI SIBAARETCA BEChMA OTBETCTBEHHbIM
MEpPONPUATHEM.
KunetHueckas yCTOMYMBOCTD TMAPOCHODHBIX NPUMECER BTOPOH
Fpynnbl B BOLE XapaKTepH3YETCA COOTHOWEHMEM CWA rpasHTa-
uHoHHoro nons W GpoyHoeckoro aewkeHus, obycnosnusaro-
WHX CEAHMEHTALWOHHOE PaBHOBECHE B CHCTEMEe. ATperatHBHasm
OHUMBOCTL ITUX AMCNEPCHH CO3JAETCH CHNAMM OTTANIKHBA-
MEX/]y YACTHLAMK, BO3HWKAIOWMMHM BCNEACTBHE 3INEKTPO-
“TAaTHYECKOro COCTOAHMA MEeXcPa3HOW NOBEPXHOCTH M obpa3so-
gaHuA nudichy3Hbix Cnoes.
. Otrankusarve obyCcnoBNHBaeTCs HE KY/NOHOBCKMMM CHAGMH,
KaK 3apsfi 4acTHibl CKOMNEHCUPOBaH MPOTHBOMOHAMK, a
BO3HHKAET B pe3ynbrate fecopMmauyH AUdY3IHbIX INeKTpHe-
CKMX CNoOeB B AOCTATOUHO Y3KOM 3a30pe Mexcay HWMM, Jhep-
FHR OTTafKMBaHMA M COOTBETCTBYIOLIEE pacKNMHWEBAIOWEe AaB-
nexne no b. B. feparudy [45] yBubiBalor 3KCNOHEHUMANBHO C
paccrosHuem. Bonblioe 3Hasenue npu obpasosarum audpdy3-
g' IX ¥ ruapatHeix 0BONOUEK MMEeT CO3faHWE Ha NOBEPXHOCTH

acTHy crabunuaupylowmx cnoes no M. A. Pebungepy [46].
Mpumeck, BxopauMe BO BTOPYIO rPYNNY, XapaKrepuayoTca
OCOOLIMM  MONEKYARPHO-KUHETHUECKHMMM CBOHCTBAMM — MEf-
nenHan auchpy3ua, HHM3KOE OCMOTHHECKOE AaBNeHWe, Hecno-
COBHOCTL K [MANK3y, aHOManHA BAIKOCTH MNPH Paz/IMUHBIX CHO-
pocTax noroka ¥ Ap. Ans ruapodobHbix BEUWECTE xapakrepHa
KoarynaLMa Nof AEHCTBHEM 3NEKTPONNTOB.
. Tpemes 2pynno sewlects ekmoyaer B cebs pacTeopeHHbie B
BOfIE ra3bl, OPraHWYECKWe COEAMHEHMA Kak Emonomqecxor_u
MHCXG}MEHHH, TaK W BHOCHMMBIE TIDOMbILLAEHHBIMH H XO3AK-
CrBeHHO-ObiToBbIMK CTOKaMM. K HUM oTHOCATCA pasHoobpa3-
Hble NPOAYKTE! MHIHEAEATENLHOCTH W OTMMPaHMA NAECHEBbIX
Fpubos, antuHomuueros, BakTepui, Bogopocned, a Take de-
HOMBI M apyrHe OpraHMuecKHe seiectsa, obbiHO nonagalowme
8 sony co crokamu. OHu npupaloT soge cambie paavoobpas-
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HblE MPUMBKYCHI M 3anNaxM, a HHorpa v okpacky. Paa BHOCHMbix
CO CTOMHbIMH BOAAMH npWmeced obnagaer TOKCHHHOCTBIO,
BeuwiectBa 310 rpynnbl XapakTepM3ylOTCA Pa3MepoM 4YacTuy
10*—10" cm. OBbmMHO 370 — COEAMHEHWS C KOBANEHTHOW
CBA3bIO,

MNpepcrasnas coboi roMoreHHbie PacTBOPbl, MPUMECH MpPu-
POAOHBIX BOA, OTHOCRWMECR K TPETLEH rpynne, MOryr BCrynarts
BO B3aMMOAENHCTBME KaK APYr C APYrOM, Tak W C BOAOH. JTw
BIAMMOMEHCTBMA, Kak npaewno, obycnosnexsl Bax-pep-
BAANbCOBLIMH CHNAAMM.

Monexkynbsl pacTBOPeHHOro BELYECTBA MOTYT CYUECTBEHHO
M3MEHATE B3aMMOAEHCTBHE MEXAY MONEKYNaMW BOAbI W Camy
B3aMMofeicTeoBaTh Mexay coboi. Kpome toro, oHM moryt
obpa3osbiBaTh € BOJOW COEMMHEHMWSA, CYLWECTBYIOLWME NMLb B
pacteope. B 3tux HenpouHbix coeguHeHHax B OonbluMHCTEE
CNny4yaee OCHOBHYIO POMb MrpaeT BOAOPOAHan CBA3b.,

YemBepmasa epynna obveguHAeT BEWECTBA, AMCCOLMHPYIOLLHE
B BOflE Ha MOHbI M MMellMe pa3mep vactuy mevee 107 cm.
OcCHOBHBIMK [EHCTBYIOLMMH MEXY MOHAMH CHUNAMH RBNKIOTCA
anexTpoctatmueckue. Ceass — anexTposanentHaa (woHHas)
WNU KOoBanenTHan (aromuas).

B COOTBETCTBMM C TEOpHMEH 3INEKTPONHTHHECKOM AHCCOLMa-
UMK MONEKYNbl BELECTs C HOHHOW MAW CHNBHO NONAPHOW CBRA-
3bi0 MOA BIHAHWEM X2pPaKTEPHOW NONAPHOM CTPYKTYPbI Mone-
Ky BOAbI pacnajaloTca Ha woHbl. Pabota paspywenus
KPUCTRNMYECKHX CTPYKTYP NPOM3BOAWTCA rnaBHbiM 0Bpa3om B
pesynbTare npouecca ruaparaunm. MoHHO-OHNOABHOE B3AHUMO-
AedcTene Havbonee WHTEHCHBHO NP FMApPaTalMM KaTHOHOR.
ﬂpu rsapataiMd aHHOHOB CO 3JHAYHMTENbHBIM oTpHUarenbHbIM
3apajioM MAM ManbiM paguycom Bonee cneuudMuHO NpHCoegu-
HEHWE MONEKYN BOfbl 32 CYET BOAOPOAHBIX CBA3EH.

lmaparauMio KaTHOHOB MOXHO paccMarpueate Kak obpaszo-
BEHME AKBAKOMMNAEKCOB, NPOYHOCTE KOTOPbLIX ONPeRenAercs
BEMMYHHAMM KOHCTAHT HECTOMKOCTH. JlerkocTs, C KOTOPOH MOHp!
meTannoe obpalyroT rMApaTel, BO3PacTaeT C YBE/MYEHHWEM WX 3a-
pAja W yMeHbllenwem paguvyca. wapatbl HOHOB  LUENOMHBIX
META/IOB HECTOWMKM, WEeNno4YHO-3eMeNbHbix — Donee npoumbl.
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npUMep, r’MApPaTMpPOBaHHbIM MOH Ka/ibLiMsi, B OCHOBHOM OnN-
ENAIOLUHMH HKECTKOCTD NPUPOAHOH BOAbI, MoXeT Bbite npep-
nen B Buae okrasapa [Ca(H,0),]**, & uenrpe Kotoporo Ha-
TCA WOH KanbliMf, 3NEKTPOCTATHYECKH CBA3AHHBIM C
Thi0 MONEKYNaMM BOAbl, PAacnonoeHHbIMM B €ro Bepluu-
Ocobbimy ceoncTBamu obnafaer WoOH BOJOPOAA; NPOTOH
T NPOUYHBIA AKBAKOMMNEKC C [NOHOPHO-2KLUENTOPHOH CB#A-
o — woH ruapokcorua H,O". B sogHbix pacTeopax K 3tomy
4y NPUCOEAMHAIOTCA ELLE TPW MONEKYNbl BOfALI, MEHEe Mpou-
Ho cBs3aHHble ¢ npotowom, u obpasyercs komnnexc H.O,".
Jlpyrue aKBakOMNNeKCHbIE MOHbI TakKe CnocoBHbl OPUEHTHUPO-
BOKpYr cebsn QONONHUTENbHBIE MONEKYNBl BOAbI, Hanpu-

5 [AI(H,0) 1" w [AI(H,0),,]"".
' AKBaKOMNNEKCH! MOTYT NEPEXOAHTL B MMAPOKCOKOMMIEKCHI ©
OTIENNEHUEM NPOTOHOB OT KOOPAHHHPOBAHHLIX MOJIEKYA BOANI

[Al (H,0)e]** === [AI (H,0);OHF" + H".

MopobHeim o6pazom NPOMCXOAUT rHAPONH3 MOHOB AnioMM-
HHSI, ene3aa v ApYrux MeTannos, falouux cnabee ocHOBaHMS.

MNpuMecH NpHPOAHBIX BOJ, OTHOCHLUMECR K YETBEpTOH rpyn-
fie, npeacrasnsior cobol anekTposnTel. KoAWHECTBEHHBIMK Xa-
pﬂnepucmnamu paBHOBECHOMD COCTOAHWA WX B PacTBOpe fAB-
NAIOTCH CTeneHb [WMCCOUMAUMH M KOHCTaHTa AMCCOLMaUMH.
O6birHo anekTponuTbl, guccouumpylolme 8 0,1-H pacTeopax
Ha 30 % w Bonee, Ha3bLIBAIOT CMABHBIMK, & ANEKTPONMUTLI, CTe-
fieHb AMCCoLMaLMH KOTOpbIX He npesbiwaet 3 % — cnabbimu,

3.2. TeopeTHuecKHe OCHOBbLI OCBETNIEHHA
u obecuBeynBaHURA BOAbI

MNpeacrasneHHas BbilLe KNACCUHMKALUMA HOCHT YCNOBHbLIH
Hapamep IpybogucnepcHbie W KONNOMAHBIE CHCTEMbI, B KOTO-
Pix cywecreyer (hH3MuecKan rpaduua paspena ¢as, 8 OT/M-
YHe OT MCTHHHbIX (rOMOreHHbIX) pacTeOpOEB SABNSKOTCA FETEpO-
TeHHBIMM, T. e. MmuorocasHeiMu (B NpocTeHwem ciyuae —

AByxchazHbiMu).



Konnouambie npuMecH, HaxoAsWMEcs B NPMPOMHOW BOje,
NO3BOJIAIOT PAcCMATPHMBATE €€ Kak reTepohasHiyio CHcTemy, s
KOTOPOH BOAA ABNRETCS AMCNEPCMOHHOW CPeJioi, a Macca pac-
NpefeneHHbIX B BOfle KOMMOUAHBIX YACTHL, — AMcnepcHon tazoi,

XapakTepHoi 0cOBEHHOCTRIO  KOANOWAHO-AMCIEPCHOHHBIX
cucTem asnseTcA Bonbwan yaenbHan NOBEPXHOCTL HacTML. JTo
NPMAAET AWCNEPCHBIM CMCTEMaM OcoDble CBOWMCTBA, KOTOpPbIe
NPORBNAIOTCA NPEXAe BCEro B NOBEPXHOCTHBLIX ABNEHMAX, NPO-
MCXOAALLMX Ha FpaHuue padpena a3z 8 MexxdasHbix NoBepx-
HOCTHBIX CHNOSAX. B TaKHX CHCTEMaX 3HaAYMTENbHAA aonya aro-
MOB WM MONEKYN NOKanH30BaHa Ha MNOBEPXHOCTH pasgena
thas. ITv MONEKYNbI AW ATOMbI HAXOAATCH B HECHMMETPHYHOM
CHAOBOM None W 0OYCNOBNAMBAIOT NOABAEHME M3DLITONHON CBO-
BopHOR 3HEPrUM CHCTEMDBI, YTO W ABNRETCA NPUUKHON MEPMO-
duramuveckol HeycmogwuBocmu konnowgHbix cuctem. B pe-
JyneTate B AMCRAEPCHAX NPOMCXOAAT CaMONPOM3BONbHbIE
NPOLECCh! arperaumy, CHWKalWMWe 3T0T MIOLITOK 3HEpruM ny-
TEM YMEHBLUEHHS AUCNEPCHOCTH.

YcToHuMBOCTD AMCNEPCHBIX CHCTEM 3aBHCHT OT CBOWCTB AMC-
NEPCHOHHOM Cpeabl W aucnepcHow thasbl. Jucnepcuonnas cpe-
A XapaxKTepW3yeTCA COQepMaHWeM PacTBOPEHHBIX CONeM, ra-
308, OpraHMYyeckux W [PYrdx BEUECTB, KMCAOTHOCTHIO,
WENOYHOCTBIO, MECTKOCTLIO, MNOTHOCTBIO, BA3KOCTLIO, NOBEPX-
HOCTHbIM HaTskeHweMm W np. Ceolictea aucnepcHon chaabl on-
PEAENAIOTCA Pa3MepoM M (DOPMOW YACTHL, XUMMUECKMM W MH-
HEPANOTMYECKMM  COCTABOM,  NNOTHOCTBIO,  NOPHCTOCTLIO,
HOHOOOMEHHON EMKOCTHIO, 3apPAAOM NOBEPXHOCTH HacTwL, aj-
COpPOUMOHHbIMK CBOMCTBAMM M Ap. ITM CBONCTBA AMCNEPCHON-
HbIX CHMCTEM MOryT M3MEHSTHCA B LUMPOKMX Npedenax B 3asu-
CHMOCTH OT MX NPOMCXOMIEHHA.

B npupoarsix Bofax KoHUEHTpaUMA HEPaCTBOPMMBIX KOANO-
HAHO-AHCTIEPCHBIX M B3BELUEHHLIX BELLECTE MOMET NOCTHraTh
IHAYMTENLHBIX BENWYMH. Hapsgy € HepacTBOpPHMBIMM BeLLeCT-
BaMH NPHCYTCTBYIOT NPUMECH OPraHM4eckoro W Buonoruueckg-
ro NPOMCXOMIEHHA.

YCTOWUMBOCTL  KONNOMGHLIX CHCTEM M TOHKMX CyCneHaui
OnpefesfeTcA MX CNocoBHOCTBIO COXpaHATh AMCNIEPCHOE CO-
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gosHue. OHa MoOXKeT HapywarbCa nof BIHAHWEM MHOMMX
HWMX (DaKTOPOB, B 4aCTHOCTH HarpeBaHus, 3aMOpaKWBa-
nobaBneHns INEKTPONMTOB U Ap.

B npaxktMke BOAONOATOTOBKM NPMXOAMTCA MMETb Aeno ¢
2UOPOHObHEIMY U 2udpoghunsheimMu koancudamu. Tuppodob-
jble KONNOWfbl HE CBA3IBAIOT CKONBKO-HHOYAL CyliecTBEeHHbIX
wonuuecte sBoabl. OTaensHbie KONNOMAHLIE YACTHLBI HECYT 3Ha-
upTeNbHLIE 3NeKTpUYecKkHe 3apsabl. Heltpanuizaums mux npueo-
' K NOTEPE YCTOMYMBOCTH W Koarynauuu ruapodobHbix Kon-
I0MAOB, KoTopas Bonbweit YacTsio Heobparuma.
[uppodunsHbie konnoxgsl, Haoboport, cnocobHbl CBA3BLIBATE
BoNbLIOE KOAMYECTBO BOAbL. HacTuubl ruApothUAbHbIX KOMNOK-
OB B NPHPOAHBIX BOAAX — 3TO B OCHOBHOM OpfaHMyeckue

SrpA3HEHMA, npeacTasnsowmwe cobol Gonbluke BLICOKONONH-
Hble Monekynsi. Mx cnocobrocTe yaepwuearth 3HayuTe/lb-
KONWMYECTBD BOAbI OBycnosneHa HanW4MeM Ha MX NOBEpX-
W nonspHeix rpynn, Takux kak -OH, -COOH, -NH,. 3t
nnbl BOAOPACTEOPMMBI ¥ NMO3TOMY yaepxuBaloT Bokpyr cebs
gHylo obonouky. TuapodunsHbie KONNOMAHBIE YacTWUbI ne-
21IA0TCA B AMCNEPCHOHHON Cpefie BMecTe ¢ BofHOW 0bo-
koH. Hactuubl ruapodHMABHBIX KOMANOHAOB HECYT He3Hauu-
TENbHLIE JNIEKTPUYECKME 3apafibl W M0/l BAWSHWEM 3/1EKTPO-
NWToB 0DBINHO He KoarynvpyloT. YCTORUMBOCTL rHAPOGHALHBIX

anownos obycnosneHa He TONbKO 3apaaoM, HO W HanHuKem
THapatHon oBONOYKM, B TO BPEMS KaK YCTOWMMBOCTb FHAPO-
thobHOM YacTHLbl 3aBHCHT NHLLL OT ee 3apsja.

- Hactuusl rauebl, Wna w nogobHas B3sech NPUPOAHLIX BOA NO
TipeumywiecTsy obpaaylor ruapothobHbIE KOANOMAHbIE CHCTEMbI.
K uucny ruapodobubix OTHOCATCA TakKe 301M FMAPOOKMCEN
MeTannos, B YACTHOCTH ANIOMHHKA M JKENesa, WCNofb3yembie B
TEXHONOTHM obpabotku Boasl. [Nockonsry ruapochobHbie Kon-
g‘-a bl MrPaIOT BRXHYIO PONb B OYMCTKE BOABI, HMKE KpaTKO
ICCMOTPHM OCHOBHbIE MX CBOMCTEA.

. Konnougtbie yactvubl npeactasnsiotr coBoW COBOKYNHOCTb
Bonboro YMcia MONEKyN BELIeCTsa, COAepKallerocs B soge
B fMcneprupoBaHHoM coctosHuy. B nopasnsiowem GonblumH-

CIBe Cnyqaes KONMOMAHLIE YACTHLbl MMEIOT KPHCTANNMUEecKyio
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CTPYKTYPY, NOCTOAHHO HaxogaTcs B OPOYHOBCKOM [BHXEHHM,
npyW 3TOM CMELUEHHWE YacTHU OTHOCHTENbHO BOABI NPOMCXOOWT
HE NO rpaHule TBEPAOR YACTHUBI, & NO NOBEPXHOCTH, HAaXoMs-
WEHCA Ha HeKOTOPOM PacCTOAHMM OT Hee, T. €. KONNOWfHbie
YACTHLUB!, NEPEMELLanch, NPOYHO YOSPKMBAIOT NOKPLIBAKOLLMI
MX TOHKWH cnod Bopbl, Bnarofiapa orpomHoW ypenbHoM no-
BEPXHOCTH KONNOMAHBIX HaCcTHL, NocneaHHe obnafaioT BLICOKOH
apcopbuvorHor emkocTeio. 3to obcrosTensciso uMeer Bons-
Wwoe 3HayeHHe, TaK Kak ocHoBHOM mpouecc obpaborku sogbl —
KOAryNMpoBaiMe — CBR3aH ¢ ancopbuMen Ha KONNOMOHLIX uac-
THUAX NPHMECeH, COAEePMAaLMACH B BOAE,

Bo3anHKHOBEHMIO KONNOMAHBIX YacTHL, npeglsecTeyer obpa-
308anue TBeppou chaswl (sppa), agcopbupyowen W3 pacrsopa
noveHuuanoBpasyoume HoHbl. CunbHee afcopbUpYIOTCA HOHbI,
KOTOpbIe BOMblue NOHMKAKT CBODOAHYIO 3HEPIHIO NOBEPXHO-
CTH TBEpAOH (haael. B pesynbrare nornouieHus MOHOB NOBEPX-
HOCTh Afpa npuobperaer 3apsa. HaxogsawMecs 8 pacteope
NPOTHBONOAOKHO 3apsmKeHHbie MoHbl (NpoTHeoHoHb)) cobupa-
IOTCA Y MNOBEPXHOCTH SAPA BCNEACTEME INEKTPOCTATHYECKOro
NPUTIKEHHA MEXY PAIHOWMEHHBLIMH 3NEKTPHYECKHMK 3aps-
famy, 00pasys KOANOHAHYIO YaCTHLY.

Honel, HenocpeacTseHHo npuneraoume k sppy, obpasyior
CNOW NOBEPXHOCTHO-AAEPHLIX MOHOB MAW TaK HAILIBAEMbIN @O-
copbyuonrelll caol. B a1oM Cnoe MOMXKET HaXOAWTLCH TAKKe
HEBONBLIOE KONWYECTBO NPOTHBOMNONOMHO 32PRKEHHBIX WOHOB,
CYMMapHBIH 32PAJL KOTOPLIX HE KOMNEHCHPYET 3apsaf nosepx-
HOCTHO-sfepHbIX woHoB. B cea3m © Tem 410 Ha rpaxMue aj-
COPOBUMOHHONO CNOSl COIRABTCA INEKTPHHECKWI 3apAM, BOKPYT
fapa ¢ agcopBuMoHHBIM CnoeM cosfiaetca dughgbyanel caod,
B KOTOPOM HaXOQATCA OCTanbHbiE NPOTHEOMOHBI, KOMNEHCH-
pytolme 3apsg rpavyn (agpa ¢ agcopbunoHHbIM cnoem).

KonnowaHas vactua BMecTe € okpyxaoumm ee audidy3-
HbiM C/oeM Ha3biBaercs muyennot. Ecam Bel Muuenna waxo-
AMNACH B COCTOAHMM NOKOS, TO 3apag ee Bbin Bl KOMNEHCHPO,
BaH npoTHeOMOMamMK pudibyssoro cnos. Ho  Bonegcrsue
BpOYHOBCKOID RBHMEHMA KONNOMAHBIX YACTHL, NEpeMelLaio-
LHXCH BMECTe C afcopBUMOHHBIM CROEM, NPOTHBOMOHLI AHd-
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tby3HOro CAOR OTCTAOT OT rpaHyfbl, W KOANOHAHAA YacTHua
OKA3bLIBAETCA INEKTPHHYECKH 3ApPAMEHHOM. HMamerneHue
HENPSMKEHHOCTH  3NEKTPHUECKOro NONR MWUENNs! NoKa3aHo Ha
3.1. MNorenywan Ha rpavuue sApa — TEPMOAMHAMHYECKHH
noteHuman (e — noTeHuman, opaMHara m — n Ha puc. 3.1, a) —
JaBEH CyMME 3apafios BCex NOBePXHOCTHO-HAepHnix MoHos. Ha
rpakMilie ancopbuUHOHHOrD CNOA NOTEHUMAN YMeHbluaeTcs Ha
HUMHY, PagHYI0 CyMMe 3apAaos, HaxOmALMXCA B ancopbumMoH-
: CNOE  NPOTMBOWOHOB. Morerywan Ha  rpaddye
aacopbuMOHHOrO CNOS HOCHT HA3BAHWE 3/1EKTPOKMHETHHECKOrD
noveHuxana mMnM a3eta-noteHyuana (L — noteHuuan, opauHara
p — g Hapuc. 3. 1, a).

e K

Puc. 3. 1. Cmpoexue muyenns
a— L >0, 6 — nioanextpi-
yeckoe coctorHue, [ = 0;

A — ancopbuHoHKHLR CHOH;
B — nwdidby3sibiit choi

YacTHubl KONNOWAOB HaxXOMATCA B BOAE NOA . AEHCTBHEM
,mq:dwshonﬂbm cun, obycnorneHHbIX BPOYHOBCKMM ABMNKEHUEM,

10fi MX BHAHWEM YacTHLbl CTPEMATCS PaBHOMEPHO pacnpefe-

Theh Bo Bcem obveme uakoct. pu focTarouHo manbix
pgsmepax KONNOMAHBIX 4acTHU cunbl audicbysuu npeobnapaot
HagE cunamu THAXECTH, U 4aCTHLLbt OCTAIOTCA BO B3BELWEHHOM CO-
CTOAHMM, faXe ec/M YOeNbHBIW BEC BelecTsa Konnouaa 6onkb-
We egunuubl. Jins TOrO 4TODBI NPOM3OWIO OCKABHME 3ITHUX
HACTHL|, HeoDXOAHMO MX YKPYNHEHME 33 CUET CAMNaHUE,
~ Hanuuue y uyactuu 3NeKTPHYECKHX 3apsfOB OAHOTO 3Haka,
BbI3bIBAIOLYMX MX BIAMMHOE OTTANKMBAHWE, MELWAET CAMNAHHIO
HacTuy.
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OproBpemMeHHO MEXDY KONNMOMOHBIMK HaCTHLAMM HMEIGTCH
MONEKYNAPHLIE CHAbL B3aHMHOTO NPHTAXKEHWA, HA3BIBAEMbie
cunamu Baw-dep-Baansca, Cunbl NPUTAIKEHHS MEXOY 4acTu-
UMK NPOABASIOTCA fikLb NPH HEDONBLLIOM PacCTORHHH MeXay
HMMH M BHICTPO yDBIBAIOT NPU YBENMHEHHH ITOTO PACCTORHMS,
Insa Toro 4tobbl HaYanu QeiCTBOBATH KaK CHUABI B3AWMHOIO OT-
TANKMBAHWR, TAK W NDUTAXMEHMA MEMAY HACTHLAMM, HYMHO,
4TOBbI HACTHUDI NOJ BAMRHUEM KWHETMYECKMX (HaKTOpOB —
BpOYHOBCKOTO ABMMMEHMA WNH NEPeMElMBAHMA —  Hauany
cbmwxatees. Mo mepe chnwxeHua yactuy eoapactaiot obe cu-
Nbl — W OTTANKMBAHMA, H NPHTAXEHUR, HO BHaYane cuna oT-
TaNKuBaHua Gosblue CUNBI NPUTSKEHMS, MO3TOMY Pe3YAbTH-
PYIOWHMM  AB/ISETCA OTTA/IKHBAHHE, KOTOPOE [OCTHIAeT Mak-
CHMYMa NpU ONPEJENEHHOM PACCTOAHMM MEXAY YaCTHLAMM
(puc. 3.2). Ecnn yacTuubl NOR BAMSHUEM KMHETMUECKON 3Hep-
MK CBOETrO ABHXXEHHA NPEOAONENH 3TOT «cvnosoH Bapseps, To
PE3KO YBENWYMBAETCH CHNA NPUTANEHMS, M YaCTULLI CAMNAIOT-
c. OpHako HeoBXoaMMOCTh BOMBLIOH KMHETHUECKOM 3HEPrUu
HaCTHY ANA NPEOAONEHHA CU/ OTTANKMBAHMA CHHXAET BEPOAT-
HOCTb CAMNAHMA HacTHL ¥ KOBrYNAUMM KOMANOMAA, KOMNOMAHAS
CuCTema CoxpaHsaer cCBol0 azpezamubrHylo yemolivuBocmp.
lMpH cHikeHUH Xe 3NEKTPHYECKOTO 3apaaa 4acTHl, T. €, NpH
YMEHbLWEHHH (-NOTEHUMana, CHAbl OTTANKMBAHKA YMEHBLUIAIOTCA
M CTAaHOBMTCA BO3MOMHBIM TNPOLECC KOAryNfUMM KONAOMAA.
JKCNEPUMEHTANbHO YCTaHOBNEHO, 4TO [-NOTEHUMan rHapo-
thoBHbIX KonnoWAHbIX chcTem konebnetcs 8 npepenax 0,05—
0,1 B. ina 10ro utobbl cubi BIaUMHOTO NPHTANKEHUA MeXy
KONMOMAHBIMK YacTHuamMu Mornu npeobnajats Han 3nexkTpHde-
CKUMW CHNaMM OTTANKMBaHWA, (-NOTEHUMAN CHCTEM AOMKEH
Boitb menswe 0,03 B, ¢ MakCHManuHOW e WHTEHCHBHOCTHIO
WAET Koaryneuus, Korga (-noTeHuMan CTaHeT pasHbiM Hymo.

Cocrosanue konnouaron cuctemsl nipu [ = 0 HOCUT HaasaHHe
M303NEKTPHUYECKOTD COCTOAHMSA, a BenuuwHa pH, oteeuvaiowian
ITOMY COCTORHMIO, HA3bIBAETCH WI0INEKTPHUECKOH TOMKOH CHE-
TeMbl.

C-noreHuman uamensetcs npH NpuBasneHHM K KOMAOHOHBIM
CHCTEMaM anexTponutos. B cnydae otpuuarensHo 3apskeHHbIx
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Wy senwumHa [-noTeHuydana 3asMCHT OT KaTHOHOB NeKTpo-
a NONOMMHTENLHD 3aPAMEHHBLIX YaCTHL — OT aHMOHOB.
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" C yBenuuEeHHEM KOHUEHTPalLMK B BOAE INeKTPONMTa BO3pac-
KOHUEHTPaLMA NPOTHBOWOHOR W BCe Gonbiuee ux Konuue-
T80 nepexomut ua Audidy3HOro cnos B afAcOPOUMOHHBI COH
ENNOMAHBIX HacTHL, ToNuMHa Andby3HOro Cnos ymeHslaer-
[Mpotueouonsl, nepexoas W3 AudidyaHoro cnos & agcopb-
WHOHHbIN, HEHTPanU3yIOT 3apaf rpaHynsl WM NoHwkalT G-
IoTeHUHAN KONNOMAHLIX 4YacTHy. B peaynbrare ycTpaHAalOTCs
HHbI, npensTcrayowme ux chnkeHuio, KonnouaHble Yac-
pl, COEAMHAACS, 0Dpa3yloT CPaBHUTENbHO KPYNHbIE arpera-
KOTOpPbiE HaYHWHAKT BbiNagale B OCALOK. CI;IDEDEIHOCTI:
KTRONWTA BbI3LIBATE KOATYNAUMIO KOJ/IOMOHOM CHCTEMbI
pacTaet ¢ yBeNMYEHHEM BAJEHTHOCTH KOAryAMpYIOWEro Mo~
Ha, obnanaollero 3apsaomM, NPOTHRONOAOXKHLIM 3apajy KO-
OWOHBLIX Y4aCTHL.

. Tax BeirnsauT Koarynsuus 3onei, obycnosnenHas apcopb-
MOHOB W CO3[aHMEM [IBOMHOTO 3NEKTPHUECKOTO CNOA Ha
DEEPXHOCTH KOUTOMAHBIX YacTuy. Mx ycTonumBoCTh B pacTso-
onpenenseTcs rugparauMed HOHOB M BAMAHWEM 3apAnos
AEPXHOCTH HA OPHEHTHPOBAHHYIO aAcopbuMIo  AMNONBHBIX
Monexyn sopbl. B ruapodobHbix 308X nocne AOCTHHEHWA
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NOPOroBbiX KOHUEHTPALMH 3NeKTPONMTOR HabMoQaloTCa ABHbIE
NPH3IHAKKW KOarynsaumMW, Tak Kak coxartve ABOHHOID 3/eKTpHYe-
CHOrO CNOA KM COOTBETCTBYIOLWEE YMEHBLUEHWE rMapaTHbiXx obo-
NIo4eK NOIBONAET KONNOMAHBIM YacTHLaMm cHAWKATLCA Ha pac-
CTORHWE, NPM KOTOPOM 3HEPrHA HX BIAUMHOIO NPUTRKEHWS
NPesbILLaeT IHEPrkI0 Tennosoro (BpoyHOBRCKOro) ABMMKEHHS.

CoBeplueHHO MHOW XapaKkTep YCTOWUMBOCTH 30nei npM rug-
POMUNBHON NOBEPXHOCTH KONNOMAHBLIX HAcTHl, Kotopas oby-
CnoBA1BaeT oODPa30BaHME MONEKYNAPHbLIX COMbBATHLIX CAOeR
NPM YY4acTHW BaH-fep-BaanbCoBbiX, BOAOPOAHBIX W KOMMMEKC-
HbIX CBA3EH, HEIABMCHMO OT REHCTBUA HEDONBLUMX KOHUEHTpa-
uui anextponutos. Tak, B. A. Kaprunbim 6bino nokasawo, uro
BbICOKOOUMWEHHDBIE 30/ KPEMHEBOW KMCNOTHI M TMAPOOKHCH
ANOMHHHA MOTYT COXPaHATLCA B PaCcTBOPE AZKE MNPW NasieHHw
BEMUMHDI (-noTeHuHana nouTH go Hyns [47].

3raueHue rugparHbiXx cnoee obuacHeHo B. B. [eparumbim,
KOTOPbIH YCTAHOBUA, 4TO ANS CONMKEHMA KONNOMOHBIX HACTHLY
Heobxofumo 3atpatMte paboty Ha NpeofoneHue conpoTHBAE-
HHA TaK Ha3bIBAEMOr0O «PAaCKIMHWBAIOWEro AasneHuss, oby-
CNOBNEHHOTO CHNAMKH MONEKYNAPHOrO CLENNeHus BOAbl C No-

o
BEPXHOCThIO uacTuy, Ha paccroswmu 10 A W MmeHbwe cunbl
B3AUMHOND NPHTAXKEHHWA 4acTHl npeobnagalor wag cunamu
cuenneHuna 8 rugpatHom cnoe. llpu Gonbliux paccrosHunax
FMAPaTHBIE CNOKW ABNRIOTCH TEPMOAWHAMMUYECKM YCTOMUMBLIM
crabunuzmpyrowmm akropom.

AHaNOrMYHOE BAMSIHME OKA3LIBAIOT NOBEPXHOCTHO-AKTHBHbIE
seuiectea. HMameHeHne ruaPOMHABHOCTH NOBEPXHOCTH YACTHIL
3018 B JAHHOM Crydyae 3aBHCHT OT OPMEHTALMM MONEKYN no-
BEPXHOCTHO-aKTHBHLIX BeuwecTs B ancopbuyuorHoM choe. Yse-
nuueHue rugpoUNLHOCTH M BO3PacTaHWe YCTOHYMBOCTH KON-
NOMAHLIX YAacTHL, B BOAHLIX cucTemax wabaopaercs, ecnw
MoNspHbIE rpynnsl aacopbUpoBaHHbIX coemMHEHMI oBpatieHbl
B CTOPOHY AMCNEPCHOHHOM cpeabl. Paboramu N, A. Pebungepa
W €ro COTPYAHWKOB YCTRHOBMEHO, YTO OpHeHTauHa npuobpera-
er ocofoe 3Hauenwe npu oBpPa3IOBaHMK MONEKyNaMH nOBEpX-
HOCTHO-aKTHBHBIX BELIECTB B aACOPBUMOHHBIX CNOsX AByXMep-
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Jix reneobpasHbix CTPYKTYp, O6NafalowMx NOBbILEHHBIMM
yKTypHO-MexaHuueckumy ceoncteamy [46].
7O ABNEHWE NIEXNWT B OCHOBE 3aLUUTHOrO AEHCTBMA, KOTO-
5 3aKNIONAETCA B TOM, YTO NpH nobasneHuu ruapogHILHBIX
sellecTs K ruapochobHbiM Konanoupam olu obpasyior cTpyk-
TyDHO-NpOYHble ancopbuMOHHBIE CNOKM HA NOBEPXHOCTH YACTML
AIOBLILLAIOT YCTOWYHMBOCTH NOCNE[HHX MO OTHOLWEHWIO K Koa-
rYAMPYIOLLMM 3NEKTPOAUTAM.
- Bo mHormx cayuasx crabunuaauma 30nN8 QOCTHrAeTcs, eciM
mpamme ¥ ancopbUMOHHBIE CNOH WMEIOT NPEPBLIBMCTBLIA Xa-
aktep, nokpbisas monocnoem nuws 40—60 % nosepxnocTw
uaHbIX vacTuy. MopobHoe senenue Habniopaetca B pac-
ax BbICOKOMONEKYNSAPHBIX COBAMHEHWH, ONS KOTOPbIX Xa-
fdﬁepﬂo pacnono)exue ruaparHoix obpa3oBaHHW OCTPOBKA-
y MOHOreHHbIX rpynn. TepMOgHHAMWYECKAR YCTOWYMBOCTD
X PACTBOPOB ONpPejeNsercs TeM, YTO CBA3b MOMeKyn no-
£pHOrO COEAHHEHWA C BOAOW CH/IbHEE MX B3aMMHOW CBA3H
f‘;ep,nuﬁ cda3ze, ¥ TEM, UTO OHH PARHOMEPHO pacnpegeneHbl
B0 Bcem obbeme pacTBOpHTENA.
. Muorue seuwjectsa, OBYC/IOBAMBAIOLIME MYTHOCTb W LBeT-
HOCTS NPMPOAHBIX BOA, OTHOCATCA K HMCNY KOMJOMAHBIX NpPH-
@ecen. Kpome Ttoro, konnougbl obpa3ylotca W B Npouecce
OYHCTKM BOAbI BCAGACTBHE FMAPOAM3A BBOAMMDIX B Hee Koary-
Ao, MO3TOMy NPU OMMCTKE BOABI KOArY/IUMSA KOANOWAOS
MPOTEKALT NOL BAMAHWEM CAOXHOW CMECH 3INEKTPONMUTOB, Ha-
MXCA B BOJE, W NOJA BAMAHKEM WOHOB, BHOCHMbIX B BOAY
NpK BBEOEHMH B HEE KOArynaHta. Tak, npH NpMMEHEHHH CEpHO-
KMCNOro anioMMHMA B BOAY BHOCHT 3HAUYMTENbHbIE KONHYECTBa
eynuar-wonos SO,°. Ecnu B Kauectee KoaryNsHTa MCNoNb3y-
BICH XNOPHOEe XKEeneio, B OYWLLAEMONH BOAE MNOBbLIWAETCS CO-
Meprcarme xnop-woHos CI. Hanwuwe cmecu anexTposnmTos yc-
MOMHAET KAPTUHY KOAryNAuMH, TaK Kak npu 3ToM athchekTsl
OTAENLHBIX KOAryAMpYyIOLMX MOHOB yCHAMBAalOTCA MM ocnab-
NsoTcs.

Koarynauus konnoMaoe Bbi3biBAETCA HE TOMLKO 3NEKTPONK-
TaMi, HO ¥ B3AWMOAEHCTBUEM NPOTHBONONONHO 3APSIKEHHBIX
Uﬂﬂnmunoa HaCTYNaloLKM NpW aacopbuuMM ofHOro KoNnoMpa
PXHOCTBIC [ApYroro. 3TOT MPOLUECC HWrpaeT HEeKOTOpYIo
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POJib NpH OCBETAEHWH BOAbI KOary/mposaHueM. Heobxogumpiw
YCNOBHEM B3AWMHOW KOAryNauMKM SBARETCA PABEHCTBO NPOTY-
BONONOMHBIX 3apagos 4acTHy 3onei. Mpu HecobmogeHun aro-
r0 YCNOBMA KOArynAuMA npoTexaer HenosnHo aubo sosce we
HacTynaer, He3aBMCUMO OT TOro, npubasneHo /M Koarynupyio-
WEero KOAMOWAa C/MLIKOM Mano Wik cauwkom muoro. Otciona
CNeayer, 4TO B3aWMMHaR KOAryNauMs KOANOMAOB MOMET NpoTe-
KaTb HILb B Y3KOH 30HE COOTHOLUEHMA MX KOHUEHTPaLMH.

BonblwKMHCTBO KONNOMAOE NPUPOAHBIX BOJ B OTAWYME OT 30-
Nen KOArynfHToB 3apskeHo oTpuuarentHo. K TakuM xonnou-
A3M OTHOCATCA PacnpOCTPaHeHHbie B NPUPOAHLIX BOJAX KPEeMm-
HEKHCNOTA, MESbYaHLLIME TNIHHHCTBIE M NOYBEHHBIE YACTHUbLI, a
TaKxe ryMycosbie sewecTsa. [/MHHCTBIE NOuBEHHbIE B3aBecy
COCTOAT 8 OCHOBHOM K3 FUAPOAMNOMOCHAMKATOB, MMEIOLLMX
obuyio hopmyny:

xALO; * ySiO, * zH,0.

AHHOHBI anomMocunukata obpasyioT OCHOBY OTPHUATENbHO
3aPAKEHHON TNMHUCTON YaCTHLbI, OKPYXeHHOH cchepoll nono-
HUTENbHBIX KOMNEHCHMPYIOWMX MOHOE Bogopona. Benuuuna 3a-
PAAA rAMHWCTOW YacTWubl ¥ ero 3Wak 3asucat or pH sopsl, &
KOTOPOH CycneHaupoBaHa rNuHa, TaK KaK NpH NOBBILLEHHH KOH-
UEHTPaLUMK HOHOB BOAOPOMA YMEHBILAETCH NMCCOUMALMA anio-
MOCHNMKATHO® KHCNOTHI, a Gnarofaps 3TOMY W KOAHYECTBO
c8obOfAHbIX MOHOB, OBYCAOBNMBAIOUMX YCTOHYUMBOCTE KONNO-
MAHLIX HacTuy. TexHonorwueckui onbiT NOATBEPKAAET, WTO
FAHHUCTBIE B3BECH 3HAYMTENbHO CKOpPee oTcrausaloTch nbo
KOAryupyioT npu NOAKHCAEHHH BObI.

lymycossie sewlecrsa, TakKe MMEIOLUME KHCAOTHBIN Xapak-
TEP, B NPHPOAHLIX BOLAX BCTPEYAIOTCA B BMAE CTOHKMX BbICO-
KOAHCNEPCHbIX  OTPUUATENbHO  3apsweHHbix 3onei. OcHosy
YacTHL, COCTBNSIOT aHMOHbI TYMUHOBBIX KMCNIOT, WOHBI BOSO-
POAA WAK KATMOHBI METANNOB COCTABNAIOT BHEWHIOID 0BONOMKY
ABOWHOID CNOA.

Kak ywe ykasvieanocs, Gonbumkerso sewects, obycaosny-
BAIOWMX MYTHOCTb W LBETHOCTb NPUPOAMBIX BOJ, SABARETCH
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apothobrbiMu wak cnabormapodmabibivg Konnorpamy. 3a-
Wra rMaPOthOBHBIX KONOWAOB C TOMKH 3DEHHA TEXHOMOTHH
WHCTKM BOLbI ABNSETCA HEXENATENbHbIM SBNEHUEM, TaK Kak
bi3biBaeT 0OPa3oBaHHE CTOWKHX B3BECEH M CYLECTBEHHO
eNNAET OCAKAEHHE Xaonbes koarynaHta. B npakimke umeer
TO 3aWMTa FAHHUCTBIX YacTHUeK aacopOHpYIOWMMHCA Ha HX
SOXHOCTH ryMycOBbiMM BelecTsamy. COOTHOWEHHE TkHbI W
yca B 0OpasylowemMcs KOMNNEKCE 3aBHCHT OT pH cpeap.
CHIDKeHWE YCTORYMBOCTH MHAPOGMBHBIX CHCTEM AOCTHraeT-
8 MX xuMUueckoil 06paboTKoM, 3a cyeT KOTOPOH yMeHblaeTcs
HYECTBO MOAAPHBIX Tpynn 8 monekyne. [lns 3Tow uenu Ha
axX BOACOMMCTKM NPUMEHSETCA NpefBapHTeNbHOE XMo-
BaHHWEe BOMbI Nepej BEEAEHHEM KoarynsHTa.
NpakTHKE OMMCTKM BOAbI B K2YECTBE KOAryinHTOB WCNONb-
NPEHUMYLUECTBEHHO CONMM ANIOMUHUA W JKEnesla: CepHo-
siii amomumii AlL(SO,);, xnopHoe xeneso FeCl;, wenes-
. kynopoc FeSO,, cepHOKHCAOE TpEXBANEHTHOE MENE30
! -| ISOJ),-

FyayeHue 3TMX KOArynsHTOB 3aAK/IONAeTCA B TOM, HUTD OHM
co6Hbl 0bpasosbieate rMAPoGobHEIE KOANOHAHBIE CHCTEMBI,
opble NPH KOArynaLuMM Aaiot xnonbs, copbupyowme 1 3a-
SBAIOLIME NPH OCAKAEHMW HaCTHLbl NPMPOAHBIX 3arpA3He-
gopbl. OnpefeneHHoe 3HaueHHe MMEET TakoKe BIMAHWE No-
EHTHBIX KATHOHOB KOAryNAHTOB B OTHOWEHMU CHIDKEHUA
BHL{MAN2 OTPHMUATENLHO 3apAMEHHbIX HaCTHL 3arpA3IHeHKH,
ropaps ueMy NOHWKAEeTCA CTabunbHOCTE KOMNOWAOB, 3a-
AIOUWMX BOAY.

Mpu seeneHuu B BoAy Cynbehara aMIOMUHKHS NPDOUCXOAMT ero
AUccoLHayma;

Al, (SO),—> 2 AP + 3 S0.2. (1)

‘oMbl aniOMHHHA BCTynaloT B 0BMEH C KarMoHamM, KOTOpbie
©OARTCA B afCOPOUMOHHOM CAOE MMHWCTBIX YacTHL|, 3arpas-

ux sogy. [pu ITOM MOXET NPOHIOHTH HaCTHUHOE CHKMKE-
YCTOMUHBOCTH KONNOM/HON CHCTEMDBI TAMHWHCTBIX YacTHL, 3a
obMeHa OAHO- M [ABYXBANEHTHBIX KaTHOHOB [iMHBI HA
sanenTHble Karuomsl A'Y W OKatMR BCAEACTBME 3TOrO

AMthchy3sHoro cnos.
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MNpouecc worHHoro obmexa yacTUy B3secH nporexkaer BeicTpo
M 3aKAHYMBAETCA NO MCUEPNaHWKW OBMEHHOW eMKOCTH uacTy
B3BECH M YCTAaHOB/IEHHA PaBHOBECHA MEXY KATHOHAMM 8 a,qU_'
COPGUMOHHOM CNOE IMMHMCTBIX YacTHl W B pacreope. Mocne
ITOrO MAET ruaponus u3bbika fobasnenHHoro K soge cynbthata
anNiOMUHKA C c;?paaonauuenl MPOMEXYTOUHBIX COENHHEHUNH —
wotos AIOH)™ wu AIOH),", aakanumsaowmiica nomy4eHuem
KONMOKAE ManopacTBOpPUMON MAPOOKHCH aMOMHHKS:

AP + 3H,0—> AI(OH), + 3H+. (2)

Hapagy ¢ ruppookucsio aniomunus B 3asucHMoct or ycno-
BMH raponn3a MoryT oBpa3oBbiBaTbCi KOMNOMABI OCHOBHbIX

coner anoMHHWRA, AAOLIMX TAKIKE ManopacTeopHMbie CoeqH-
HEHHSA:

AP + SO + H,0 —> Al (OH) SO, + H; (3)
2 A" + 80 + 4 H,0—> AL(OH),SO, + 4H", (4)

CROPOCTb NPOTeKaHWs XUMUUYECKHX PEaKuWi NpAMO nNponop-

YHOHA/IbHA KOHUEHTPALWH PearMpylowmux MoNeKysn, M CKOPOCTb
THAPO/IM3A MOXHO ONKCATL YPaBHEHHEeM:

v =k, [Me™] [H,0],

TAE V — CKOPOCTb rMApOnM3a; k, — KoachdhmumeHT nponop-
UHOHANbHOCTH, KOHCTaHTA CKOpPOCTH rupponusa; [Me™] —
KOHUEHTPaLkA KaTMoHOB B pacTeope koarynawra; [H,0] —
KOHUEeHTpauus oAbl B pacTsope, Mok /.

W2 ypasHuenns cnepyer, uro CKOPOCTe FMAPONKH3a nponop-
UHOHaNbLHA KOHUEHTPaUMK KaTHOHOB KoarynsHra. Ho aau.p.y' TG
M0, HTO NPHMEHFIOLIMECA KOHUEHTPALMUM ErO PacTBOPOB OueHb
HEIHAUWTENbHbI, MOXHO CuMTaTh, 4TO CKOPOCTb MAPO/K3a
KOarynaxHta npaMo NponopuuoHanbHa ero KOHUeHTpaumm (unu
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er0 Q03€), BBEAEHHOH B BOAY. C noBbllieHHEM TeMnepaTypbl
FKOPOCTb MMAPONK3a, KaK W BCEX XMMHYECKWX peaKuWH, Bo3-
“TaeT NpUMepHO B Asa pa3za Ha kaxasie 10 °C.

Fuaponua ycunusaerca c pasbaenenmem KoarynaHia.

Wotisl BOAOPOAA, BLIAGAAIOWKECA NPH FMAPONK3E Cynbchara
NIOMUHWS, 3afepwHuBaloT AantHedwwd ruaponus. OgHospe-
MEHHO CHIKeHWe BenWdMHbl pH BOABI CABMTaET KOAOKAHYIO
eMy THAPOOKHCH aNIOMMHHA ¥ OCHOBHbLIX €€ coner oT 13o-
SNEKTPHYECKON TOMKK W YXYAWAET YC/IOBHA KOArynaLuu.

- MNonHoTta ruaponKaa umeer Donblloe 3HaYEHHE Kak [/18 ca-
MO KOAryNsiuMM, Tak M ANs Ka4YecTea OYMIIAEMOW BOfbl, nO-
EKONbKY HA/MYME PACTBOPEHHbIX HOHOB A/IOMWHWA B BOAE He-
nonyctumo. Moatomy Heobxoaumo, utobbl obpasyiowmuecs npH
WAPONM3E HOHbI BOACPOAA YRANANWCH W3 chepbl peaxumM.
Jro ocywecTanAercs 3a cuer peakuuu wowos H' c Gukapbo-
HaTHLIMKH HMOHaMK, OBBIUHO MMEIOWHMHCA B NPUPOMHLIX BOAAX,
7. €. 3a C4eT HeHTpanH3auuM KHWCNOTHOCTH, noNy4aowencs 8
pesynbrare rMApPONM3a, ECTECTBEHHOM LWENOYHOCTLIO BOADE

H* + HCO; —> CO, + H.0. (3

EcnW WenouHocTe BoAbl HeaocTarouHa, To K Boae pobas-
ARIOT MasecTs Wau coay. MNpw pobasnednH Kk Bopje cofbl Cef-
‘3nipaHie HoHoB HY npoMCxoAnT no peaxumu

2H* + CO,* —> CO, + H,0, (6)

2 NpH BBEAEHHM M3BECTU —
H* + OH —> H,0. (7

. Wa npuBefenHbix peakuuit BUAHO, YTO BenkumHa pH byner
;-:Hanﬁonee HHIKOM, ECNHM HEHTPanW3auMa NoNy4alolencs B pe-
‘3yNbTaTe rMAPONM3a KWCNOTHOCTH OCYLUIECTENAETCA 3@ CHeT Bu-
\KapBoHaTHOW WENOYHOCTH BOAbI — MPW 3TOM BbLILENAETCA

faubonbilee KONWUBCTBO YINEKHCAOTS (Ha oaMH WOH BOROPO-

a obpasyerca opHa monexyna CO,, peaxkuus 5). Bppoe

leHblwee konuuecTso ceoBoaHoi yraekucnoTel obpasyercs

iPM HelTPanW3aUnK KMCNOTHOCTH COROW, CreaoBaTensHo, Be-
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nukHa pH nonyyaetcs ebiwe w, Hakowel, Haubonee BLICOKOe
3Hauerne pH — npu HelTpanwaaumM ulBeCTbIO (CO; npu artom
He BbifenseTcs). 1o caegyeT yunTbiBath npH Buibope pearexra
ANS NOAIeNAUHBaHKS BOALI NP KOBFYAAUMKM B LENAX NoAyue-
HUSA oﬂTHMH"J‘leDﬂJ aHavenus pH, obecneunsaowero yganeque
3arpA3HeHUH, B YACTHOCTH NPH OYKCTKE UBETHBIX BOJ.

B orpenbHbix caywasx MomHO ynyuwmMTe xnonbeobpasosa-
HWe, a cneposarensHo, W obwmin adibext oumcTku Bogsl ec
MPOAYBKOM BO3AYXOM B CMECHTENE MAKM B Kamepe xnonbeobpa-
308aHkA. [Tpu 3TOM NPOMCXOAMT NOBLILEHHE IHAYCHWS pH Bo-
Abl BCNEACTBHE yAANEHWA YACTH DACcTBOPEHHON B BOJIE YrieKw-
cnothl, KotopoH eopa oboraujaerca  npu  obpaborke
KoarynaHrom (peakuua 5).

Mpu obpabotke soabl cynbthatoM anioMUHKS, ECAH BEAMUK-
Ha pH < 7,5, nOMMMO rMapPODKKHCH aniOMHUHKS B OCafioK Bbifje-
NAKOTCA OCHOBHBIE COMM @MOMMHHWA COCTABA, NOAYHAIOWEroCs
no ypasHeHUAM (3) v (4). CoorHowenne paznmuHbIx coeuHe-
HUK ANIOMUHKA B MONYHAIOWMXCA NPH PA3NM4HBIX 3HAYEHHSX
pH ocapgkax, no panusim O. W. MaptuiHosoi [48, 49], npea-
crasneHo Ha puc. 3.3.
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Puc. 3.3 Coedunenin amomunug B8 ocadkox, oEposyouuTcs
ApY paInukex Inavenusx pH Godul

KonnouaHbie 4acTuibl ruiPOOKKHCH M OCHOBHBLIX CONEeH ano-
GHHWMA B8 HelTpansHoi W cnabokWcnoW cpepge BCAEACTBME
gopbuvK KaTHOHOB BOAOPOAA W ANOMUHMA MMEIOT NONOMMK-
renbHbie 3apaapl. [o3toMy npouecc KoarynAuuM 3THX KOANOW-
JOB YNYUIAETCH NPH YBENHUYEHMH KOHLEHTpAaUWH B BOJE NOAW-
aNEHTHBIX aHWOHOB, B wyactHocTH S0O,”, kotopbie AnA

AIOMWMUTENEHO 3aPSKEHHBIX KONNOWAROE ABNAIOTCH POTHBOMO-

i (prc. 3.4). MNosblueHWe KOHUEHTPAUWM B BOAE OAHOBa-

Hbtx aHWOHOB, Hanpumep Cl, B 3Ha4YMTe/IbHO MeHbLUen CcTe-

!
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MpH BbiICOKMX 3HaueHWAXx pH KoOANOHAHBIE YacTHLbl rMapo-
OKWCH ANMKMWHKA WMEIOT OTPUUaTenbHbie 3apaibl 3a cyer
copbunu amomuHaTHbix MoHos AID,, U B 3TOM cnyuae Koary-
NALMA CTUMYIMPYETCH KartHOoHaMK, NYYLE NONWBANEHTHBIMM,
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Mpu 3navenusx pH > B+8,5 oBpasyiorcs PacTBOpPHMbIe
amomuratel (AlD,). Mpu eenwumne pH < 4,5 THAPONM3 CyNL-
chata anlOMUHWS HE WAET, W BBeAeHHbIH B BOAly cynwchat amo-
MUHWS OCTaerca 8 pacteope. lpu HMakux axaueHusax pH Bos-
MOXHA NpAMas peakuus HOHOB aNIOMHHWA C HEKOTOPbIMy
OPraHW4ecKUMH COENHHEHMAMM, B HACTHOCTH AHHOHAMK FyMu-
HOBbIX KMCAOT, € obpazosatmem ManopacTBoOpUMbIX COEfHHe-
HHH, BbINARAIOWHX B OCAA0K.

MNpumepHbie srauenun Benwuun pH, npu Kotopsix npotekaer

NPOYECC KoAryNsuMK NOCNE BBEfieHMA B BORY cy/bdara anio-
MUHKA, npuBenedm B Tabn, 3.1,

Tatauyo 71

Ontumansksie anavennn pH npw o6paborxe BOf| PA3NMMHOTO cocTasa
CEPHOKMCABIM ANIOMHHHEM

XapakTepHcTiKa Boab OnteManpHbie
| 3navenwA pH
Oceetnenve u obecyseyrBaHHe MArKmx LUBETHBIX BOMO 5—b
lenosHocTeio A0 1,5 Mr-3ke,/n u ysetHocTbio
Bonee 50 rpaa
Ocsernenue u obecuseudsanme BOM CpeaHen MECTKOCTH 6—7,2
(4—5wmr-3xs/n) wenouroctbio 3—4 Mr-ake/n
W usetHocreio o 40 rpap
Ocsernenie wecriux (6—8 Mr-3ke,/n) ManouseTHbix 6,5—7.5 |
BOJA C NOBBLILEHHBIM COonecofemyannem (800—

1000 mr/n) w wenourocTeio Gonee 5 mr-axe /n |

bonbwoe 3Hayenve umenT ycnosus PacTBOPHUMOCTH rMapo-
OKHCH aMOMUHHA W OCHOBHBIX Cynbthatoe anoMuumua. Ecnu nocne
OTCTaWBaHHA W (PUNLTPOBAHMA C OMHCTHOM CTAHUMK B BOAONPO-
BOAHYIO CeTb NocTynaeT BOAa C COfEPIKaHHEM anloMHHUS, Nnpe-
BbILLAIOUIMM PaCTBOPUMOCTE Er0 COEAMHEHWH, KoTophle obpa-
3YIOTCA NpH AakHbix BenwunHax pH, To 3to oaHauaer, uto Boaa
HAXOAMTCA B COCTOAHMH NEPECHILEHUA COENWMHEHURMM ANIOMM-
HHA M BO3HHKAET ONAcHOCTb TaK Ha3bIBAEMOH «OTABKKMS, T. €.
BbIAE/IEHHA OCAfIKa COBAWHEHWH amOoMmuHUA 8 TpyDax. T

ﬂapc?x-r u Conno [50] otmevalor onacHocTh NOAOBHBIX OT-
NOMEHWH, [OCTMIAIOWMX WHOFAA 3HAUMTENLHOW TOMWMHLI (N0
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10 MM) W 33METHO OTPAKAIOLIHMXCA HA MPONYCKHOW cnocobHo-
- TpyD. OcobenHo onacHo, ecnd B BOAONPOBOAHOM CETH

{EHAIOTCA TEMNepaTypHbie YCNOBMA WNK BenwuuwHa pH — &
‘HaNpaB/ieHWH YMEHbLUEHWA PacTBOPMMOCTH COEAWHEHWH anio-
-jﬁﬁuuﬂ. 370 BbI3LIBAET AONONHMTENbHOE BbifeneHue ocafka.
AHENMIUPYR HMEIOWMHECH NUTEpPaTypHbie AaHHble O PacTBOPH-
MOCTM FMOPOOKMCH a/IOMMHMA, ABTOPbI YKA3blBalOT ANs pac-
TBOPEHMA NO peaKyHu

Al(OH); + H,0 —> AI(OH), + H". (8)
Mrou.we 3HaueHHA OTpUUaTeNbHbIX Norapumos nponsee-
peHui pacteopumocti pliP ey
Temnepatypa, °C 15 20 25 30

nponasenenmne pactsopumocty plPuey, 124 12,5 12,6 129

Ha puc. 3.5 npuseger rpagmk pacreopumoctu Al(OH), e 3a-
BMCHMOCTH OT TemnepaTypbl W BenwuuHbl pH Boabl, nocTpoen-
‘HbIW NO yKa3aHHbIM KoHctawtam. M3 3atoro rpadmka cnepyer,
wro pacteopumocte Al(OH), ymeHbluaeTca npM NOBbILUEHWK
TeMneparypbl H CHIKeHWH BenwmurHbl pH eopwt. Mpu BenuyuHe
pH < 5 pacrBopuMOCTb coegHHeHHH amoMuHHA BbicTpo BO3-
‘pacraer (puc. 3.6).
 OcHOBHbIE CONK CyNbhata aNOMMHUA TaKKE OT/MHANoTCS
Manol pacTBOPMMOCTbIO, GNM3KOH K PacTBOPMMOCTH THAPO-
‘OkucH anomuHus [47]. OgHaxo cyljecTeyeT MHeHwe, 4TO pac-
TBOPUMOCTb CONEA ANIOMMHHA NOBBLILAETCA C YBE/HUEHHEM
Temnepartypsl Bogbl [51]. OuesngHo, uto H Te U Apyrie aBTopb
fpasbl, TaKk Kak BNMAHWE TEMNEpPaTypbl Ha paztble NPoueccol,
MPOVCXOAALWME NPH KOAry/IMPOBaHKK, MOXeET BbiTh NpOTHBONO-
NowHoe, Ecnu, HanpuMep, NPH HM3KWMX TeMnepaTtypax BOfbl
CHHIKAaeTCA PAacTBOPUMOCTL COMeH aNiOMWHHMA M YMEHbLLLAETCSH
'HX OCTarouHas KOHUEHTPauusl B OYMLLEHHOW BOJE, TO NPHU 3TOM
YMeHblwaeTcR M 3ghpeKTHBHOCTL NPOTEKaHus npouecca Koary-
AHpoeaHHa (NOBLIWAETCA BA3IKOCTb BOMbl, CHHXAETCA HHTEH-
CHBHOCTDE GpOYHOBCKOrO ABWIKEHMA, CHIDKAETCA CKOPOCTb XM-
MMUECKHX PEaKLMH).
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Ha xon Koarynsuvy npH MCNOAL3OBaHHH BCEX BMAOB Koary-
AHTOB CMNBHOE BNMAHWME OKa3biBaeT Temneparypa eogwl. [lo
8 NOHWKEHUS] TEMNEPATYPbl 3HAYMTENBHO NOBLILLAETCH BA3-
Th AWCNEPCHMOHHOW Cpefbl, YMeHbLUAeTCA CTeneHb MMAPONH-

oarynsHTa. Tak, Npv yMEeHbLUEHWWM TeMneparypbi BOAbI OT
no 0 °C ssaxkocTs Bopst ysenwuusaercs B 2,24 pasa. Yeenu-
BA3KOCTH CHWX@eT MHTEHCHBHOCTb BpoyHOBCKOro ABH-
A H B WTOTE CKOPOCTb Koarynauuu. M3-aa manok kKuHetH-
yecko# aneprin obpaayiotcs cnabbie poixnbie xnonsbs. B atom
cayuae 1A YNYYIEHHA KauecTBa KOAryNnaUMOHHOM OYHCTKM BO-
bl NPMMEHSIOTCH MOBbILIEHHbIE RO3bI  KOAFYAAHTA. TakKe
cbma (P HEKTHBHO NPHUMEHEHKWE KOAry/IAHTOB C NOBLILUEHHOW
DBHOCTBIO — THOPOKCOCYNb(IATOB H IHAPOKCOXNOPHAOE
mubmA. OHW npeacTasnaior cobDoM NONMMEpHBIE MTMADPOKCO-
INNEKChl ¥ TPeDYIOT 3HAYWTENBHO MEHBLUErD LWENOYHOND pe-
pBa.

: Ha4eCTee KOarynaHTa MOXHO NPUMEHATL TakKHEe amtoMMHAT
pua NaAlQ, camocTonTensHe WAW COBMECTHO C Cynbdatom
KOMHHWA, ASIIOMHHAT HAaTPHA B OT/IMYME OT Cyfnbdhara amomu-
A ABNAETCA LWENOHHbIM pPeareHToM, NO3ITOMY AN NPOBEAEHHR
nsuuK Tpebyerca HeHMTpanM3auws €ro LWEeNoYHOCTH, YTO
eT OblTb OCYLIECTBNEHO COBMECTHBIM MPUMEHEHHEM anio-
HaTa HaTpHA W cynbhara anioMHHHA:

"

. CaMOCTOATENBHOE WCNONBLIOBAHME ANIOMHHATA HATPHA MO-
W OKazaTeCA UenecoobpasHbiM B TEX CNYYasx, KOTAa Hexe-
ATenbHO YBENHYMBATD KOHUEHTPAUMIO B BOAE CY/bharos WM
i B, COOEMKAHHE KOTOPbLIX BO3PacTaeT nNpH MCNoab3oBa-
i .m B KauecTBe KOArynAHTOB CEpHOKHUCNBIX WK XNOPHCTbIX CO-
Nel anioMuHus Mnu enesa. Takoe oBCTOATENLCTBO BO3HHKAET,
MEp, B TOM CNy4ae, ec/i¥ NPOBOAMTICH KOAry/NsuMs [is
Ocsernenus wam obecyseunsarus Boabl, NocTynalowen panee
w YCTAHOBKY NS MOHHTOBOrO 0DECCOoNHBaHKA,
B arom cayuae ana velTpanM3aumy WENOYHOCTH anioMuHaTa
A moxeT BbiTb NpUMEHEHa yrnekncnoTa:

~ BNaAIO, + AI(SO,), + 12H,0 —> BAI(OH), + 3Na,SO,. (9)
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NaAIO, + CO, + 2H,0—> AIOH), + NaHCO,.  (10)

B kayecTee KoarynaHTOB, KaK yKa3aHO Bbille, NPUMEHSIOTCH
TAIOKE CONMM JKEnesa — CePHOKHCNOE 3akucroe weneso FeSO,,
xnopHoe weneszo Fe(Cl, W cepHokucnas oOkMCh xeneaa
Fe,(SO,);. Mpu pacTeopesun B BOJE CEPHOKMCNOE 3AKMCHOE
MENe3ao AMCCOUMHpYeT ¢ 0OpaloBaHWeM KaTHOHOB ABYXBa-
NEHTHOTO JKeNe3a, KOTOPble y4YacTBYlOT B MOHHOM ObBMmeHe c
KaTnoHamu aacopbUMOHHOrO CAIOA KOMNOMAHBIX HacTHL 3a-
rPR3HEHMH, a H3OBITOK CEPHOKMCNONO Xenesa ruaponuayercs:

Fe* + 2H,0 —> Fe (OH),+2H". (11)

lvapar 3akucu »xenesa KoarynMpyer TONbKO MPH BENHYHHAX
pH > 9:9,5, 8 10 Bpema Kak rugpar okucu enesa — npw
Bonee Huskmx 3nauenmuax pH. Mo3stomy crpemstes obecneunTs
YCNOBMSA AN OKWHCNEHHS NBYXBANEHTHOTO »ene3a B Tpexsa-
nentHoe, OpHaKko C npMeMAeMON ANS NPAKTHKM CKOPOCTBIO
OKMC/IEHHE [ABYXBANEHTHOMO Xene3la pacTBOPeHHbIM B BOAE Ku-
CNOPOAOM MNPOMCXOQUT TONBKO NPH 3HayeHusx pH > 7,5:8.
lMpu HegocTatouHo# senuunte pH Boabl wnu Npu HegocTatke 8
BOLEe PacTBOPEHHOrO KHCAOPOJA YKENEe30 MOMEeT OCTasaTbhCH B
BOJE, BbIXOAAUWEH M3 OYHCTHOW cTaHuMu. Moatomy ana xopo-
WEeH KOArynauwv NpH NPHUMEHEHMH CEPHOKMCNONO 3aKUCHOrOo
wenesa HyHo obecneuwts senwuuny pH Bogs Gonee 8 wu
OKMCNEeHHe ABYXBANEHTHONO JKENe3a B TPeXBAa/NIEHTHOE,

Lna coapnanns HeoBbxopumol senuumnsl pH sopsl Bo Beex
CNy4anx OUMCTKM NPMPOAMBLIX BOJ NPUXOLWTCA BOAY NOgLiena-
YvBaTe, B TO BPEMA Kak Npu NPHUMEHEHWH Cynbdata anomMuHHA
nojulenayuBaHie NPOHIBOAAT TONLKO B NEPHOABI HE/IOCTaTOu-
HOW LWENOYHOCTH BOfbI.

Hns oxucnenus 1 Mr 3akucHOTO Xenesa 8 OKHCHOE TpebyeT-
ca 0,143 mr pactsopexHoro B Bofe kucnopopa. Mpu oBbrHOM
conepxaHuy NeToM B Bofie OTKpbIToro sofoema 8—9 mr/n kue
cnopopga, yuutoisaa Heobxogumbi M3BbITOK, MOMHO OKWUCNWTE
okono 35 mr/n Fe®, 1. e. ponyctuman nosa FeSO, (8 pacuere
Ha bessogmbiif) cocrasnsier okano 100 mr/n.
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. [pw HEQOCTATKe B BOAE PACTBOPEHHOrO KUC/IOPOAA eneso
MOMET ObITb OKMCNEHO XMOPHPOBAHWEM, NpPM 3TOM pacxon
xnopa pased 0,24 mr va 1 mr FeSO,. Xeneanviit Kynopoc u
WP MOMWHO BBOAHTH B Boay otaensHo. Peakuwio obpasosa-
HWA TMAPATZ OKMCH HKene3a B 3TOM CNyYae MOWHO NpPeacTaBuTL

ypaBHeHHeM

2FeS0, + ClI, + 3Ca(HCO;); —> 2Fe(OH); +
(12)
+ 2CaS0, + CaCl, + 6CO0..

MowHo Takke npeaeaputensHo obpabortare pacteop cep-
HOKMCIOTO Wenesa xN0poM, a 3arem K sofe pobasnars Tax
4A3bIBAEMbIA  XNOPHUPOBAHHBIM KENe3HbIW KyNopoc, nonyJae-
MBIH MO peaKiyyH

6FeSO, + 3Cl,—> 2Fe,(S0,), + 2FeCl,. (13)

"HEADCT&TKOM CEPHOKHMCNOro 3aKWCHOro Menesa Kak Koary-
nAKTa sBnseTcA HeobxoaumocTb noeblwerHa pH Boabl noae-
naunsaniem w obecneyerHns YCNOBUM ANA OKWCNEHWA [BYXBa-
NEHTHOrO Xenesa.

XnopHoe ene3o, CePHOKHCNOE OKMCHOE JKEeNe3o W XNOPH-
POBaHHbLIN XEeNesHbif Kynopoc MoMHO npumexsTs Bea nofuie-
Nauueanun Bofbl, ecnu 3vauenue pH nocne poGasnexus koa-
fynsHTa He craHosurcs Hiwke 5—5,5. '
 Ycnosus nosiyueHHs Manoro OCTATOMHOTO COAePIKaHHA Ke-
nesa 8 sofle nocne ee 06paboTkM CONAMM WENeda nokasaHbl
Ha puc. 3.6.
~ [lns ouncTKM BOABI Ha BOAONPOBOAHLIX COOPYXEHHSX OCY-
UWECTBARIOTCH NPOLUECCH OCBETNEHWA W ODecuBeyHBaHUA BOAbI,
T. €. ynanenue rerepodasmsiX NPUMECEH, BXOASLIMX B NEPBYIO
M BTOpyl0 rpynnbl PacCMOTPEHHOH Bbllle  KnaccuhUKaLmK,
C 3100 uenbio B NpaKTHKe BONOOYMCTKHM MPHMEHAIOTCA Koary-
AfHTHI, KOTOpble B peaynbrate ruaponuaa obpasyloT Manopac-
TEopumble xnonbA rMApooKMcH metannoe. B npouecce csoero
%pmnpoaanun nocnefHwe ancopbupyloT cofgepMaujHecs B

87




BOAE B3BECH M KOMNOWAHBIE COSAMHEHHA W YAANAIOTCR M3 BOObI
NOCNeayuMM OCaKAEHHEM M (PHNLTPOBaHHEM,

Ans HopMansHoro xopa Koaryaauud Gonbllyio pont urpaiot
pa3smMepbl H CTPYKTypa 4acTUl rMAPOOKMCEH, NPHYEM paaMepb
BLIAENIAIOWNXCA NPH THAPOAU3E KOAryNSHTOB YacTHy rMApartos
OKMCEH 3aBMCAT rnaesHbiM oDpa3om OT CTENeHH NepecbileHus
pactsopa. B npouecce BOACOYMCTKM rHApPONKM3 conen-
KOarynaHTos nportexaer 8 pasbaeneHHbix pacTeopax, 4To co3-
BaeT ycnosua cnaboro nepecoiweHus W GnaronpusTcTeyer ob-
PA30BAHMIO KPYNHBIX YacTuy npu obecneyexun Heobxopumoro
BPEMEHH Ha MX (POPMHpPOBaHHE.

Becs npouecc oceetnewus sofpl, HauMHas c obBpa3soBaHMs
MHUENN — nNepBbiX "KUPNHYMKOB' MNOCTPOEHMA CTPYKTYDbI
XNONBLEB W 3aKAHYWBAR WX OC2WGTEHHEM, YCNOBHO MOMHO pa3-
AENWTE Ha HecKoNbKo atanoe, Ha nepeom arane nocne ssepe-
HUA KOAryniHTa B OUMILEEMYIO BOAY NPOMCXOAMT FMADONK3 ero
¢ obpasosanHueM MUUENN M NOCAEAYIOWUM HX BrPErHpoBaHUeM
e Bonee kpynHble wapooBpasHeie yactulsl 3ons, Mossnaercs
onanecueruMa. 370T NepUo/ Ha3blBAIOT CTafHeH CKPbITON Koa-
rynayMW. 3atem HauMHaeTCR NEpPHOL NOCTPOEHMS LENOHMEUHbIX
CTPYKTYP ¥ 0Dpa3oBaHHe OFPOMHOrO KONWYECTBA ME/bHanlumX
X/I0NbEB, KOTOPble arperypyiotca B Bonee KpynHbie ¥, NOCTHr-
HYBE ONPENENEHHbIX PA3MEPOB, NOJ AEHCTBUEM CUAbl TRIKECTH
ocepawot. Hactynaer cragua cefHMenTaluy. B aeicreuTensHo-
CTH 3TH 3Tanbl He CNERYIOT APYr 3a APYroM, a NepekphiBanTes,
OCNOMMHAR NPOLECC OCBETNEHMA.

Ans toro uytobel focTHrHyTh 3hheKTHBHOW OUMCTKH BOZbI
OT KOANOWAHO-B3BELUEHHbIX BewecTs, Heobxonumo obecneunTs
nanbonee GnaronpuaTHbie YCNOBHS ANA TWAPOAM3A KOAryNsH-
TOB W MakKCMManbHyilo CKOpoCTh 0BpasoBaHus MHUUEAN NepBHY-
HbIX arperatoe 3014 Ha NEPEOM 3Tane, a TaKKe MaKCUManbHyo
CKOPOCTL ODPa3cBaHMA AOCTATOMHO KpynHbix W GeicTpooce-
AAOLMX XNONBEB HA NOCNEAYIOLLEM ITanNE.

CTpyxTypa XnOnbee 3aBUCHT OT COCTaBa AIMCTIEPCHOMN cHcre-
Mbl, XHMHUECKOHW NPUPOAL!I NPHMEHSEMBIX KOArYASHTOE W Tex-
HOMOFWYECKNUX napameTpoB nNpouecca koarynuposawus. Kpome
TOrO, NPOUECC KOaryNMpoBaHMA 3aBHCHT OT CONEBOrO COCTaea
BOAbI, FNagHbiM OBPAIOM OT NPUCYTCTEBMA TEX MNH MHBIX AHKO-
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HOB, TaK KaK rMAPOOKWCH aMOMWHMA W JKene3a 3apskeHbl no-
IOWKHTENLHO M KOATYNHMPYIOWHMH HOHAMK AN HWX ABNRIOTCH
HHoHB,. Cambimu PACPOCTPAHEHHBIMU aHWOHaMH HGonbWKHCT-
npupogHeix Bog seasotcas SO.%, CI u HCO,. Konuenrpa-
5 3TMX aHWoHOB, obecneynBaiollan MaKCHManNbHYIO CKOPOCTL
YNALUMHM THAPOOKMCER ANIOMKHWA M JKENe3a, COCTABAAET: AnA
#—0,001-0,002-n, ana CI'—0,07-n u gna HCO; —0,005-n.
B npupoaHbix BOAax KOHUEHTPAUMA 3ITHX aHWOHOB OObIMHO
phKe, CNefoBaTenbHO, KOAryNAUMA TMAPCOKHCEH NPOTEKaeT C
sHblLeH ckopocTelo. Donbwyo ponb B npouecce obpasosa-
HUS X/IONBEB MIPaeT TAlOKe aHWOH CONM, M3 KoTopoik obpa3sy-
JOTCA THAPOOKUCH Cynbhara WnM XNOpuabl ANOMWHHEBBIX M
ENEIHbIX KOAryNRHTOB.
~ MpW WCNONb3OBAHUM ANA KOAryNWPOBAHMA IKENe30Conep-
LMY KOArynaHTOS Hanvuve 8 BOJAE NOBBILEHHbIX KOHUEHTpa-
i xnopuaos W rugporkapbonatos cnocobCTBYET YNPOYHEHHIO
CTPYKTYPbI X/IONbeB, TOrAa Kak cynscparsl, Haobopor, noHu-
T WX npouHocTh. [pu Bonbwom cogepxanui XNOPHAOB W
OW LIENOMHOCTH B AWMCNEPCHOMMONW Cpefie XNoNbA rMapo-
Waos aniomuina He oBpasyiorca. Mosb xnopa npu BbiCOKKX
auenusx pH BOAbI OKA3LIBAIOT CEHCHBUAM3MPYIOLLEE BAMAHWE
Ha KOarynauMio rMpOKCHMAOB, & NPH HH3KHX pH — crabunu-
aupyiowee. MNpu gobasneHnn cynsatos anloMHHMS U Kenesa
€KOpocTb npouecca oBpasopaHMs XNOMNLEB M WX OCAKAEHUA
3asucut ot pH cpeapl.
~ KartuoHbl HATPMA, KanblMA, MArHus MEHblUEe BAMSIOT Ha npo-
Uecc koarynsuMd, Tak Kak MX 3apsf No 3HaKYy coenafaer co
3HaKOM 3apafla 3THX 30MEH.
MoHbl Kanbuus OKa3bisaloT Donbluee BAHAHWE B BOAAx, CO-
fepxaimnx BonbluKe KONWYECTBAa MOHOB cynbepara, uto obbsc-
HEeTcs hOPMMPOBaHHEM MUKPOKPUCTANNOB Cynbhara Kanbupys
ancopbUHOHHBIX CNOSX KOANOHAHLIX MUUENN, ABARIOLIMXCA
HeHTpamu KpucTanamsaumun [52].
B pesynwrare npMMEHEHMS KOaryNsiHTOB Hapaiy C OcBeT/ie-
HMem BOAbI OT B3BELLUEHHbIX BELIECTE OJHOBPEMEHHO OCYLIECT-
Bnserca ee obecupeunBaHHe — OUYMCTKA OT ryMyCOBbIX M ApYy-
OpraHM4ECKMX BELLECTB, a TalKe yAaneHWe pacTBOPEeHHbIX
OpraHM4eckux M HeopraHuueckux npumecen. OuucTka soabl o
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ryMyCOBbiX BewecTs 3(phexTHBHEE OCYWECTBARETCA C NOMO-
Whi0 ANOMOCOAEPMKALIMX KOATYNAHTOB, HeM NPH HWCNO/IL30Ba-
HHM Ccynbchara xenesa [53], Tak kak B nocnesrem cnyuae ob-
pa3yloTcA OKPaleHHbIe XenaTbl, yBeNMYMBalOUMe LUBETHOCTb
OUMLLEHHOW BOJbI.

MpumerenHe B ONpeReneHHbiXx COOTHOWEHUAX CMECH Koary-
NISHTOB Ha OCHOBE CyNb(haTtoB W XNOPHAOB NOIBONSET 3aMETHO
CHH3WTL YYBCTBHTENLHOCTH MPOLECCa KOArynfiuMd K COAesoMYy
cocTasy BOAbL.

HeobxopumMele o3kl KOarynaHta BO3PacTaloT NPH yBENWYe-
HWM COAEPXaHWs B BOJe B3BELUeHHBIX BELWECTE M NOBbILLEHHH
ysetHocTH. OpHako NpPoOUECC KOArynAuqH, Kak YxXe OTMeuya-
NOCb, CYWECTBEHHO 3aBMCWT QT XapaKkTepa B3BECH, CTeNeHW ee
AMCNEepCHOCTH, 3apsfia, COCTABa MYMYCOBbIX BELWECTB W T. .
MoaToMy NpennouTb B HacToAUlee BPEMA Kakue-nbo dop-
Myfnbl ONS ONPefeneHus 03 KOoarynsHTOB ONA BCEX BO3IMOM-
HbiX BMOB B3BECEH W BELLECTB, Bbi3bIBAIOWMX LBETHOCTb BOJbI,
He NpeACTaBNSETCA BO3MOMHBIM. Metop 3xcnepumeHTansHoro

onpegeneHds [o3 koarynsHTa sABnaercs Haubonee pocTo-
BEDHBIM.
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Inasa 4. XapaKTepHUCTHKa KOAryNnaHTOB
H (PNOKYNAHTOB

B nocnegHve rofbl H2 PbiHKE HalueW CTpaHbl NOABMNOCH
JHOTO PA3/IMUHbIX KOATyNSHTOB W (PAOKYNAHTOB, NPH 3TOM He
CyuecTByeT CTPOroro pa3fieNeHus BElWecTE Ha KOoarynaHTbl W
thnokynsmTel. HekoTopble hpMbl KNaccHUUMPYIOT CBOH pea-
TeHTbl KaKk OpraHHuYecKHe KOarynsHTbl, XOTA B POCCHHCKHX MC-
TOuHMKAX OHM BCerga OoTHOCHAMCH K thnokynsHtam [54, 55]. B
oblwem Buhe K KOArynaHTam, NPMBOQALWM K arperauMu 4ac-
THLl, OTHOCAT HH3KOMONEKYNAPHbIE HEOPraHWIECKHE WK Opra-
HUMECKME 3MeKTPONMTLI, K (DAOKYNRHTaM — HeOpraHuJeckue
WAM OpraHuyeckue BbICOKOMOMNEKYNAPHbIE COEJIMHEHHs, Cho-
cobcTeylolme 0bpasoBaHMio arperaros 3a cuer obbeauHeHws
HECKONBbKHX HacTHL Yepes Makpomonekynsl agcopbuposaHHoro
WM XMMMYECKH CBR3aHHoro nonumepa [54]. KniouesbiM otnu-
UWTEeNbHLIM NPH3HAKOM B LAHHOM CAyyae SBNAETCA MO/eKy-
napHbIA Bec. C XMMMUECKOH TOUKH 3PEHHS, orpaxaioulen u-
KO-XMMHYECKHE  B3aWMOAEHCTBMA NPM  OCBET/NIEHHW W
aCUBEUMBaHHM BOAbI, (hnoKynsHTbI oDycnosausaloT arpera-
10 YACTHL| B pe3y/bTareé XMMHYECKOro B3aMMOLEHCTBUA B OT-
JiMuMe OT KOAryNAHTOB, BO3AENCTBYIOWMHX Ha 3NEKTPOKHHETHYE-
‘Cxuin notenuman dactvly [8]. B 3apybembix u3gaHuax, Kak
Npaguno, HET pa3sfleNeHun Ha KoarynaHrel W (DNOKynsHTbl, a
BCe XxMMHUYECKHE peareHThi, y4acTBylOLHME B arperauuH M celu-
‘MeHTauMM NPUMeceil BOAbl, HA3blBAIOT (DNOKy/RHTaMH. TeMm He
‘Menee Jla Mep [56] npegnowun koarynsuWer HalsiBath arpe-
faymo uacTWy Noa AedcTeMeM NpPOCTbIX HOHOB, @ (hnokyns-
Meii — arperaumio nop AercTauem nonumepos [54].
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4.1. Bugel KoarynaHTos M noKynaHros

Bce xumuueckue pearentol KNnaccumUMpyIoTEs Ha OpraHi-
HEeCKHe W Heopranuueckwe. He ABARIOTCA MCKMIOHNEHMEM M KOa-
TynsHTel M dnokynsamtel, B Hawel crpave HamBonbuwee pac-
MPOCTPAHEHHE  NOMYWM/IM  HEOPTaHWYECKHE  KOATyNSHTbI,
NpeAcTasnfioluMe coboi conM anoMUHUA, JKeNesa WAK HX CMe-
CH W CYWECTBEHHO peXe CONMM TWTaHa, MarHus, uuHka. [lo-
CAenHue TpH MeTanna BCe e ABARIOTCHA IKIOTHKON Ans Koary-
/IFHTOB M B OCHOBHOM HCCNElOBANMCH B /1aBOPaTOPHbIX K
OnbITHO-NPOMbILWAEHHBIX ycnosHAX. OpraHHyecKHe KoarynsiHTo:
NPEACTaBNAIOT cOBOH KaTHOHHbBIE NONHINEKTPONHUTH, KOTOpbIe
BeayT cebs Kak nepeuunbie (HeopranWueckme) Koarynsurel. Ho
ECNM JIEHCTBHE HEOPraHHYECKWX KOArYNSHTOB OCHOBAHO Ha
AecTabuniaaunm nytem oxatMs ABOMHOIO 3NEKTPUYECKOrD no-
N8, OKPYXAIOWEro 4acTHybl, TO OPraHM4ecKHe KoarynaHTsi
OCywecTenatoT necrabuamszaumio 3a cuer abeopbumu nHHHBIX
MONEKYAPHLIX LenoYek ¢ nocnefyloumM obpasosBaHuem Moc-
THKOB MeXy 4acTHuamu u monekynamu nonumepa [57, 58]
OpraHWueckue KoarynsHtel B OTAMYME OT hnokynsHToR #BNS-
FOTCH HMIKOMONGKYNAPHBLIMK BOROPACTEOPUMBIMK NOAHMEPaMIA
C MoNieKynapHoW maccoi 10000—300000. K mmum orHocsTes
MENAMMHBOPMANBAEIUAHBIE, SNUXNIOPrUAPHHAUMETHNAMUHOBbIE W
MONHXNOP AHANNTMAUMETH-AMMOHWHHBIE NOAMANEKTPONHTHI [58].

INHXNOPTHAPHH-[MMETHNAMHH (3NU-AMA) asnsercs obuwe-
MPWHATLIM Ha3BaHMEM NONMMEPOB Ha OCHOBE NOMMaMMHa, Mo-
AyUaeMbIX NYTeM peakuuW KOHOEHCALHH OUMETHAAMMHA M 3IMH-
XNOpruApMHa. 3a CueT ynpasneHMs NOCHefOoBATENLHOCTHIO
Robasnexus MoHOMepa B peaxkTop MONEKyNApHaR macca nony-
HaeMoro nonumepa Moxer MeHsaThea B npegenax or 10000 po
1000000. YgensHuiii katvouHsiii 3apAA W CBA3BIBAIOWAR CHO-
COBHOCTL 3THX KOArYNSHTOR ONPERENSETCH WMEHHO JAeHcTBHEN
amuHoB. [Nonnamuum oramvaTes or Apyrux NONHINEKTPONH-
TOB TE€M, 4TO UX KATHMOMHLIK 3aPAJf PAcNONAraeTCR Ha rNaBHOM
MONEKYNAPHOR Uenu:
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CH, CH,

CH,—CH—CH,CI + F‘N — (—CHz-mClH—CH;.ﬁN" =J»

|Ci
CH, OH CH,
INUXNOPrUAPHH LOumetunamuy Monuamuu

i ﬂpymﬁ KOArynaHT, NPHMMEHAEMbIH ANS NOATOTOBKH I'IHTbEBOij
207ibl, — NONMAHANNUIAEMETHNAMMOHHA XNOPHA (nu:ﬁu,ﬂ,A,ﬂ.

MAX). Npoussoactso nonwfIALMAXa exntouaer B ceba gse
focnenosatentHbie Crynedd — obpazoBanve MOHOMEPA W no.;
Aumepuzaumio. MoHomep oBoiyHo obpasyercs B pesysnTar

MM CTEXMOMETPHHECKOW CMECH anMNxXnopupga ¢ AMMETH-
WHOM B BOAHOM pacteope. MonekynapHas macca nonysae-
woro nonumepa mower cocrasnate ot 10000 go 1000000.

CH, = T,H (IZH = CH,

CH, CH, CH;
Annmmxnopupn  Oumerunamud  JAAMAX
. [ _ CH,—CH  CH—CH,—
|
i NS CI
1
H CH,  CH, s
| NonnAAJAMAX

o ——

93




Opranuqeckue KOaryNsHTbI-ONOKYNAHTS NOA TOProOBbIM Ha-
seanver BIK-402 wnw FLOQUAT FL 45C ucnonsayiorcs g
Hawen cTpare & ropopax Pocrose-na-flony, Omcke, BapHayne,
Kamencr-Laxtunckom, Taranpore, Llaxrax, MNsruropeke. Op-
Hako Hauwbonblee pacnpoctpavenwe 8 Poccww NONYYHAM He-
OpraHk4eckue koarynaHtol. B obuiem suge sce Heopramuye-

CKHE KOArynsiHTbl MOMHO NPeACTaBUTb XMMMuECKol BpyTTo-
¢hopmynon [59, 60]:

[ KMe, (OH),Cl, (SO4).(NO3), ]

nl

raea+ s+ c+d=2:6, K — xarvou, Me — wuon MeTanna,
X =12

B Kayecree KaTMOHa MOTYT BBICTYNAThb Kanui, Harpui, am-
MOHWH, a8 OCHOBHOW MET/UI-MOH — KENe30 MAN A MOMMHMA.
B Kpuctannumueckom Bugle HeopraHuyeckue KOArynaHThl, Kak
NpaBsWno, NpeacTasnsioT coboW KpWcTannoruaparsl, XopoLo
pacTeopumbie B Bofe. Bece npombiwineHHo Beinyckaembie Heop-
FaHWYECKHE KOAry/IRHTBI nokasawb! B Tabn. 4.1 [54, 5, 59, 60).

Tabruye 4.1
Heopranuueckue koarynanrei
Me | K | Koadehuymentsi Xuveiscian HaumeHosarme
hopmyna
Fe |— |la=0,c=0,d=0FeCl, - 6H.0 Meneso () xnopwa,
XnopHoe weneso
Fe [— [a=0,8=0,d=0 Fe,S0,), - 9H,0 Heneso (lll) cepronvc-
noe. CepHorucnan
OHHCh Jenesa
Fe |— |a=0,d=10 Fe(SO.)CI Meneaza (lll) xnop-
cynbthar. XnopuposaH-
HbIR MENEIHbIA KyNopac
Fe |— |le=0,d=0 [Fe{OH),(S0,),], Oxevcynndhar »enesa
(in. 1
Nonuorcucynsdhar we-
nesa
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Mpodonycenue mata. 4.1

Koadupuumuentel

Xumuveckan
dropmyna

HaumenosaHue

c=0,d=0

[Fe(OH),CL],

Owcuxnopin xeneaa ().

MonuokcuxnopHua we-
nesa

a=0,8=0d=0

FeSO, - TH,0

Hereao (ll) cepro-
Kucnoe.
HMeneansifl Kynopoc

a=0,8=0,d=0

N; (solh ¥ HH;‘D

AnromrHua cynndhar.
CepHOKHCIbIH aniomMi-
HHH

a=0,c=0d=0

Alc!! - EH]O

AMIOMMHUA XNOPHA.
XNOpUCTBIA ANOMHHHA

ﬂ=u.ﬂ=u.c=n

AI(NO), - 9H,0

AROMUHKUA HYTPaT.
AIOTHOKWCABIF 2O MHHHIA

[AlL{OH)CL(SO,).
(NO,).1.

DHCHRNOPCY NDaTOHKT-
par aNIoMHHHA.
Monuokeuxnopceynotha-
TOHHTPAT AMOMHHHA

c=0,d=0

[AL(OH),CL],

OKCHANOPHA 2MOMUHKA.
NonxoxkcHknopug an-
MUHHA

e=0,d=10

[AL(OH),{S0.).],

OKCHOYIbgAT AmOMHHMA.
MNonuckcHoy nedhar
ANKMHHHA

[Al(OH),CI,(SO.],

Oxcwxnopcynocpar
ANOMUHHA.
NonuokcHxnopcynbthat
AMOMHHHA

ol

[AL(OH),(SO,),(NOy)]

OkeueynbthatoHMTpaT
ANKIMHHKA,

NonuokeHcy nbdaroHuT-
paT anomHHHE

a=08=0,d=0

HAKSO,) 12H,0

AMOMOKANHEBDIE KEACLUbI

2 27

a=0e=0,d=0

NH,AI(SO,),12H,0

AnNOMOaMMOHHERBIE
KBACLB

a=0a=0d=0

NaAl(SO,);- 12H,0

AnioMoHaTpHEBBIE KBEC-
(1Y

8=0,c=0,d=0

NaAl{OH),

ANOMHHAT HBTPHA
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4.2. NpouzsopcTso koarynauros 8 Poccuu u 3a py6exkom

OuucTra NPMPOAHON M CTOYHOW BOAIBI € NPHUMEHEHHEM XM-
MHYECKHX peareHTOB ABNAETCA eAMHCTBEHHOH BO3IMONHOCTBIO
CTabMNLHOTO  XO3AHCTBEHHO-MMTLEBOID BOROCHABMEHUS B yC-
NOBUAX WHTEHCHBHOrO BO3LEHCTBMA HA BOOHBIE MCTOUHHKM.
Mostomy B nocnefiHee BpeMs BO BCEM MHpE YAENAETCS IHAUM-
TENbHOE BHMMaHWE NPOM3BOACTBY KOATYNAHTOB M (hIOKYNSAH-
TOB. HOMeHKnatypa v Buabl peareHTOB, Kaxk NpasWno, onpejae-
NIAIOTCA  ChipbeBOH 6230 M WCTOpHUECKHMMH  TpafMUUsAMK,
3HaunTensHan Ponb, @ B HEKOTOPLIX CAYYasX peliaiowian, npu-
HAANeXWT HopmartusHom Oaze B obnactv BogocHabxeHus
(FOCT, CanluH, TH, CHuM) u nuuHocTH pykosoauTens Bomo-
OUMCTHOM Craktuu (BogokaHana).

Hawa crpaHa asnserca kpynHemwwm rocynapcteom, aobbi-
BAIOLLMM W 3KCNOPTHPYIOWMM HediTb, NPUPOAHBLIN ra3, LBETHbIe
metannel. BoiwenepeyucnerHole npupoaHble MCKONaeMmbie Co-
AEPAT 3HAYMTENBHOE KONMUECTBO Cepbl, KOTOPYIO Heobxoau-
MO yTuaWauposats. [lna 3tol uenu Ha scex Hedirenepepaba-
THIBAIOWMX 3aBOfax NOCTPOEHbl YCTaHOBKM obeccepuBanms
He(TH (cepa ABNAETCA CUNbHEWWWMM HAOM ANA KATANW3ATOPOR
B npoueccax wedirenepepabotkn M Hedrexumuu). Mostomy
npaKTH4ecky Bce HedrenepepabarsiBaouiHe NPeAnNpPUATHA AB-
ARKOTCA NOCTABLIMKAMMH COTEH THICAY TOHH TEXHWUYECKOH CepHOM
kucnotel (MOCT 2184). [lna ouuctku akcroptHoro rasa B 3a-
naaxon CubKpu noctpoero Gonee 10 razonepepabarbisaioumx
3asofios. LLIMpoko uasectHn! kpynHeiwue B mupe OpenBypr-
CKMiA U AcTpaxaHckui rasonepepabarbiBaiollMe 3aB0abl, KOTO-
Pble B KaYeCTBE TOBApPHOrO NPOAYKTA NPOM3BOAST AECATKW Tbi-
CAY TOHH rPaHyNMpOBaHHOW W JKWAKOW Cepbl, RABAROLEWHCH
CbipbeM 4715 NPOM3BOACTEA CEPHOM KMCNOTBI Ha KPYMHbIX XH-
MHUECKHX npeanpuaTuax (Bockpecewckom 3asoge MuHepans-
Hbix yaobpenun, yepenoseukux OAD ¢Aszors u sAmmodocy,
¢lllekuHoasors, HAK «Asor» (Hosomockomck), nepMckux u
Gepeanaxosckux OAO «Munynobpenuss). B 2004 r. Poceus
3KCNOPTUROBANE OKOAO 5 MAH T TPaHyHPOBAHHON M JKHUAKOW
cepsl (FTOCT 127). Cynedhmpreie pyabl UBETHBIX MeTannos TaK-
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e SBNAIOTCA WCTOMHMKOM 3HAYMTE/IbHBIX KONWYECTs Cepbl.
Cpenreypanbckii W KpacHoypansckuii megennasuibHbie 3a-
poab!, MoHueropckuin komBuHaT nNoONMMETANNoB KW AP. TaKXE
NPOM3BOAAT JIECATKH ThICAHY TOHH cepHor kucnotel. Obuee
NPOM3BOACTBO TEXHHYECKOH cepHoH kucnoTbl 8 Poccum B 2004 r.
‘ppesbickno 9 mnn 1. B ceA3n © 3tvm 8 Haweil cTpaHe Haw-
fonbiuee pacnpocTpanelne ocobeHHo B NOCNeAHWE oAbl No-
ayHunM cynschathele KoarynsHThl (CymMMmapHas MOWHOCTL Mpo-
‘uzsopactea — Bonee 1 man 7). Bo spemena Coeercraro Cowaa
AHAUMTENBHOE KONMYECTBO CEPHOM KMCAOTBI WAO HA NPOM3BOL-
creo B3pbiByateix Bewecte u ynobpenwin. Ograko nocne nube-
PanM3auMK UeH, nepexofia IKOHOMHMKM Ha PbIHOYHbIE METOAbI
XOSANCTBOBAHHA H MONHTHKK PA3OPYHEHHA M COKpaLEHHA ap-
MHH OCBOBOAMNKUCH 3HAYUTENIbHBIE MOWHOCTH NO BLINYCKY Cep-
HOM KMCNOTHI, HanpasfieHHOM Ha NPOM3BOACTED CEPHOKMCNOro
AMOMHHMA.

~ Obume MOWHOCTH NO NPOM3soacTsy razoobpasHoro xsopa
8 Poccun coctasnsior okono 1,5 man 1 8 rog. B Hacroswee
Bpems mMowHocTH 3arpykensl Ha 70 %, w3 wux 77,5 % wuc-
NONBIYIOTCA HENOCPEACTBEHHO B XNIOPHOW NPOMBILNEHHOCTH,
M3 KOTOPbLIX TONLKO OKONO 5 % 3aHATBI NPOM3BOACTBOM CONS-
HOH kucnotbl. Takum obBpasom, B nepecuere Ha 100%-Hbii
XnopucTeli Bogopof Poccus seinyckaer 80—85 teic. T cons-
HOH KMCNOTBl MM no TosapHomy npogykty 250—260 reic. T
[61]. OcHosHbIMM NPOMIBOAMTENSMM CONSHOM KMCNOTHI ABNS-
Worcs cnegylowme npeanpuatus: DAO «Kayctuks (r. Bosro-
rpan), 3A0 «Kayctuk» (r. Crepnuramax, Bawwxwpus), OAO
«Casuckxumnnact» (r. Casmck, Mpkytckas obn.), OAD «Xum-
fpoms» (r. Kemeposo), 000 eYconsexumnpoms (Yconoe-
Cubupckoe, Upkytckan obn.), OAO «Kanponakrams (r. [aep-
HuHck, Hwxeropopnckana obn.). [lawe npu pasexcrse pacxop-
HbiX KO3hhHUUMEHTOB (HMIKE Mbl YBMAMM 3TO Ha KOMKPETHbIX
NpuMepax) AnA ebinycka cynbdartHbiX W XNOPHAHLIX ANHOMK-
HUERbIX KOAryAARHTOB MOTEHUMAN NPOW3BOACTBA CEPHOKHCIOTO
anomurua (MOCT 12966) 8 Hawewn crpade Ha NOPAJOK NPesbi-
WaerT npox3sOfCTBO XNOPWAHBIX KOArynsHTos. [onkko 8 no-
CﬂEﬂHEE BpeMs B CBR3M C l'lpHHﬂTHEM HOBbIX HDpMaTHBHbIJ{
TpebosaHWi NO OCTATOMHOMY ANIOMHHMIO B NMHTHLEBOW BOME Ha-
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