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BBEAEHUE

B ycnoBusix Bce paciinpsiolierocst BHeApeHHUs B BOAHOE XO35HCTBO
MPOrpeCCUBHBIX TEXHUYECKUX peLIeHUI B 00J1aCTH BOJOMOATOTOBKH U
OYMCTKH CTOYHBIX BOJ Hay4YHO 0O0OCHOBaHHbBI KOHTPOJb KayecTBa
BO/IbI ABJIIETCA OAHUM U3 BaXHENLIUX PaKTOpPOB CAaHUTAPHO-IMHUIE-
MHUOJIOTHUYECKOTO 61arononyymnst HaceJIeHHbIX MYHKTOB, a TaKXKe Mpel-
OTBpalleHUSA TEXHOMeHHBbIX U IKOJIOTMYECKUX KaTtacTpod. 3ayactyio
COCTaB BOJHI OnpeaensieT Hadbop BoaoobpabaThiBalOLIMX COOPYXKEHUH
M BEJIMYUHY YIEJIbHOTO pacxoja BoAbl 11 pa3iMyHbIX aOOHEHTOB BO-
JOTPOBO/Ia U CUCTEM BOJIOOTBEAEHHUS.

S deKTUBHOE OCYLLECTBIEHUE TAKOrO KOHTPOJISI 3ABUCUT OT HaJlM-
YUA B CTpaHe MOATrOTOBJIEHHBIX CMIELUATUCTOB-TEXHOJIOTOB BbICLIEH U
cpeaHeit kBanudukaunu. Kypc «KoHTposib KayecTBa BOabl» U3yYaeTCs
nocJse Toro, Kak CTyA€HTbI yX€ 03HaKOMUJIUCh C OonbliIeif yacTbio 00-
LieoOpa30BaTeNbHbIX U ClTELMAJIbHBIX AUCLUUIIJIMH, U MOXET, TAKUM
o0pa3oM, paccMaTpUBaTLCSl KakK 3aBepllaloluii atan odyyeHuUs no Bo-
npocaM TexHonoruu o6paborku Boasl. [ToaTomMy aBTOp HCXOAUN U3
TOrO, YTO OOLIKE BOMPOCHI OYUCTKHU NMPUPOAHBIX U CTOYHBIX BOJ y4ya-
LIIUMCS YK€ U3BECTHBI, U U3JIOXW YacTb MaTepHaJioB B yueOHUKe Oe3
NoApoOHOro pacCMOTPEHHUS OCHOB TEXHOJIOTHYECKUX NMPOLIECCOB BOJO-
00paboTKH.

BHenpeHHue HOBBIX TEXHOJIOTUI1 06pabOTKU BOABI C NPUMEHEHUEM
60JIBLLIOrO KOJIMYeCTBa peareHToOB U CrieHaibHOro obopynoBaHus pas-
JIMYHOro Ha3HayeHUs1 HeU36eXHO CBA3aHO C MOBbILLIEHUEM YPOBHS aB-
TOMaTH3aLMHu U npubopHoro ocHalleHus. [lonpobHee ¢ opraHHu3aLueit
yrpaBJieHUsl U1 aBTOMAaTU3aLMH MPOLIECCOB KOHTPOJISI KauecTBa BOAbI
MOXHO MO3HaKOMMTBCS B yueOHOM rocobuu [1].

Uudopmauus o npubopax u ycTporcTBax, NpeAHa3HauYeHHbIX IS
KOHTpOJISl KayecTBa BOJbl, COAEPXUTCS B cripaBouHUKe [2]. Tam xe
coobl1aeTcs o0 MPUHLMIIE UX AEHCTBUS, OCOOEHHOCTSIX KOHCTPYKLIMU U
YCJIOBUSIX SKCTUTyaTaLluM.

Pa3suTHe cUCTEMBbI YaCTHOr'O NMpeANpUHUMATENbCTBA, YKperieH e
YacTHbLIX OrMepaTropoB B 00J1aCTH BOAOMNONb30BaHUSA, MTPUBATU3ALIUA BO-
JIOKAHAJIOB MPUBOIAT K HEOOXOAUMOCTHU pa3paboOTKHU HOBbIX 3aKOHOa-
TeJIbHBIX aKTOB, HalpaBJIeHHbIX Ha PeryJiipoBaHUe OTHOLLEHHUI MeXIy
rocyJapcTBOM U MHAMBUIOYAILHBIM Bofionosib3oBatenieM. [IpencrarneHnue
0 3aKOHO/aTe/IbHO-NPpaBOBOM 6a3e BOLOCHA0XEHUS U MPUHLIMNAX Op-



raHu3aluuM NMpoOU3BOACTBEHHOIO KOHTPOJISl H TOCCaH3MUAHAaA30pa 3a
Ka4yeCTBOM MHUTbEBOI BOIBI JAaeT auTepartypa [3].

[Tpensbiayiiee onHOMMEHHOE TPEThe M3IaHWE 3TOrO Kypca, MoAro-
TOBJIEHHOE K neyaTu npod. JI.C. AnekceeBbiM, GbL10 BbinylLeHo HU3-
nateabckuM Jlomom «MHOPA-M» B 2004 r. B 1aHHO#M pelaKLHUH
TPETHLErO U3NaHUS YUYTEHbI NOJIyYeHHbIe 3aMeYaHHs U NPEeUTOXEHHUA No
€ro COBEpLUIEHCTCTBOBAHHIO.

3a npouueiiee NATUIETHE B BONHOM XO39MCTBE CTPaHbl MPOM3OLLTH
cepbe3Hble U3MeHeHHUd. [To uHMuMaTuBe naptum «Eaunas Poccus»
pa3BepHyJiach pabora no co3naHuio MenepanbHOi LieNEBO MPOrpaMMbl
«Yucras Bosa», HanpaBJIeHHOM Ha yaydllleHUe KayecTBa MUTbEBOM
BOAbI.

B 2006 r. nosiBuics Boaubiit kogekc P@, B KoTopoM npociexusa-
eTCsl HarnpaB/JIeHHOCTb Ha pepopMHUpOBaHHE HOPMATUBHOIA 6a3bl B IyXxe
€BpOIEeHCKOro U ceBepoaMepUKaHCKOro 3aKOHOAATe/IbCTBA, 1€ OCHOB-
HOM aKLICHT J€JIaeTCs Ha XECTKOM 3KOJIOTMUYECKOM KOHTpOJIE 3a XOI0OM
M pe3yibTaTaMy AESATE/IbHOCTH B BOAHBIX U OKOJIOBOAHBIX NMPOCTpaH-
cTBax. YBequyeHue 6€30MacHOCTH MUTHLEBOTO M XO35IMCTBEHHO-OBITO-
BOro BoaocHabxeHus1 TpebyeT yCUneHUs1 HaA30pHbBIX Ci1yX0, rnepeoc-
HalleHHUs U NOBbILLIEHHUS UX CTaTyca.

B BoaHOM Xxo03siicTBe CTpaHbl Bce OTYET/IMBEE NMposIBNseT cebs He-
00X0NMMOCTb NepecMOTpa BETHYMHBI HOPMATHBa HEKOTOPbIX MOKa3a-
TeJieil KayecTBa Bo/bl B CTOPOHY yXecToueHusi. [loaToMy Tpebyercs
CYLUECTBEHHOE IMOBbILLIEHHE 3alUUTHBIX GYHKLHUIA OYUCTHBIX COOpYXKe-
HUH.

B Takux KpynHbix Meranonucax, kak Mocksa, CaHkr-Ilerepbypr,
HuxHnuit HoBropon u ap., B nocneaHue roabl HabnioaaeTcs npotecc
CHUXEHHUS BoaonoTpebaeHUs U CBSI3aHHOE C HUM YMeHbllieHUe CKOpO-
CTH ABUXEHHS BOAbl B TPyOONpOBOAaX, YTO MPUBOAMUT K HapylLIEHUAM
OCHOBHBIX MMapaMeTpOB BOJbI MO LIBETHOCTU U MYTHOCTH. B 3THX yciio-
BHUSIX TpeOOBaHMS K cOOJIIOEHUIO HaJUleXalllero CaHUTapHOro COCTO-
SAHUSI TpYOOTNPOBOAOB NMUTLEBOM BOABI MPUOOPETAIOT MPUOPUTETHOE
3HayeHHe.

bypHoe pa3BuTHe HedTera3oBoro Npombicia pacliupUIO UCTIONb-
30BaHHE MATKHX KOPPO3HOHHO-arpeCCUBHBIX BOA B CUCTEMaX LIEHTpa-
JIM30BAHHOTO BOAOCHA0XEHHUS Hace/leHHbIX MYHKTOB, OCOBEHHO B a3M-
aTCKO# 4acTH cTpaHbl. B oTcyTcTBHE cTabuansaunoHHoi o6paboTku
3TH BOJbI NPU TPAaHCMOPTHPOBAHHUH MO CTATbHBIM TpYOONpOBOAaM 3a-
rPA3HAIOTCS NPOAYKTAMH KOPPO3UM — XeJIe30M B KOHLIEHTPaLIUH, npe-
BbilLalOLIEe €ero HOpMaTUBHOE CollepXaHUe B BOJIE MUTHEBOrO Kaye-
CTBa.
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B matepuanax naHHo# penakuuu yyebH1Ka NpeanpuHsATa NONbITKA
yuecTb 3TH U3MeHeHus. [IpU 3TOM, TaK Xe KaK U paHee, MOHATHE
«KOHTpOJIb KayeCTBa BOAbI» 3/1€Ch TPAKTYETCS pacLLIMPUTENILHO U MO/,
HUM NMOHUMaETCA He CTONBKO aHATUTHYECKOE OTKPbITHE BaXKHEMILIUX
MHIPEIUEHTOB COCTaBa BOJAbl, CKOJIbKO KOMILJIEKC TEXHOJIOIMHYECKHUX
MEPOTpUATHIA MO LieNIeHarpaB/ieHHOMY YTIpaB/IEeHUIO COCTaBOM BOJbI C
LEJIbIO MpUIaHHUA eil MOTPEeOUTENIbCKUX CBOMCTB.

Yye6GHHK HanucaH B MOJTHOM COOTBETCTBUYU ¢ MPOrpaMMOit IUCLIUTI-
JNHBbI «KOHTpONB KayecTBa BoAbI» ISl crielanbHocTH 2912 «Bonmo-
cHabxeHue u BonooTBeaeHUe». [103TOMy B HEM HEKOTOpbIE BOTNIPOCHI,
He NpeaycMOTpeHHbIE NporpaMMoi JaHHOTro yyeOHOro Kypca, HO
MMeEIOLLIME OTHOLLUEHHE K paccMaTpUBaeMoil npobiieMe, U3JTOXEHbI
¢parMeHTapHO. K HUM OTHOCSITCS, B YaCTHOCTH, BOMPOCHI OLIEHKHU
HaeXXHOCTHU TEXHUUYECKHX YCTPONUCTB BOJHOIO XO3AHCTBa, METOAHUKH
aHaJIMTUYECKUX ONpeeJIEHUI colepXaHUs B BOIE MaKpo- U MUKpO-
KOMIMOHEHTOB, OpraHMU3alLus BeAOMCTBEHHOIo KOHTPOJISl KayecTBa
BOAbI CAaHA3MUAEMHAA30pOM, HHCNEKLIUEN pbiOHaA30pa, OpraHaMHu
OXpaHbl U UCMOJIb30BAHUSA BOAHBIX PECYPCOB.

CoBpeMeHHOe TepMHHOJIorHYeckoe opopmiieHHe yuebHoro Mare-
pHaia obecrneyeHO B COOTBETCTBMHU C peKOMeHAaUUAMHU [4].

ABTOD BbIpa)XaeT MPU3HATEbHOCTb peLIEH3EeHTaM: 3aBeyloLLeMYy
Kadenpoit «OxpaHbl BOXHBIX pecypcoB» MockoBckoro 'ocyaapcTBeH-
HOTO CTPOMUTEJILHOTO YHUBEPCHUTETa, NMpod., A-py XuM. Hayk b.H. ®po-
ry v 3aBeayiolueit Kagpeapoit «KOMMyHabHOro U NPOMBILLZIEHHOTO
BOJOMNOJIb30BaHUSA» MOCKOBCKOro MHCTUTYTa KOMMYHaJILHOTO X035iif-
CTBa W CTPOMUTENLCTBA, NMpod., A-py TexH. HayK U.H. [laBnuHoBOI 32
pAld LIEHHBIX 3aMEeYaHU M.



Paspen 1

TEXHONOMMYECKUA KOHTPOJIb
NMPOUECCOB OBPABOTKU NPUPOAHDIX
U TEXHUHMECKUX BOA

1.1. OLEHKA KAYECTBA NPUPOAHbLIX, MUTbEBbLIX
U TEXHUYECKUX BOA

Ucroynnkamu BonocHabxeHHUs B 60bILIMHCTBE perHoHOB PM siB-
NAI0TCA NMOBEPXHOCTHBIE BObI peK (BOAOXpaHWIIHIL) U 03ep, Ha JOJIIO
KOTOpbIX NMpuxoautcs 65—68% ot obiero oobeMa Bogo3zabopa. Huxe
NPUBOAMUTCSA OLiEeHKA Ka4yeCTBa BOJbl B HUX B 3aBUCMMOCTH OT HEKOTO-
PbIX XapaKTepHbIX NMoKa3aTeneii coctaBa: pH, MUHepaliM30BaHHOCTH
(coneconepxaHus), XeCTKOCTH, COJIepXaHUsl B3BelLIEHHBIX U OpraHU-
YeCKHMX BELIECTB, a TaKXKe (a30BO-AUCTIEPCHOIO COCTOSIHHUSL.

CpaBHHBag olieHOYHbIe U (paKTHYECKHE MOKa3aTe/IM COCTaBa BOMbI
B UCTOYHHUKaX Poccuiickoit Penepalin, MOXHO OTMETHUTb NMpeob-
JlaJlaHUe MSATKMX U OYE€Hb MAITKHX, a TAKXE MAJIO- U CpeJTHEMHUHEpaIU-
30BaHHbIX BOJ B a3MaTCKOM €€ YaCTH U CEBEPHbIX paifOHaX, T.e. Ha 60J1b-
e YyacTu TeppuTOpHH cTpaHbl. [ToBceMecTHOe 3arpsisHeHHE BOJIHbIX
00beKTOB MNPUMECSMHU aHTPOMOTeHHOTO U TEXHOTEHHOTO NMPOUCXOX]e-
HHA, HabJlofaeMoe B rociieAHUeE rofibi, 00YCI0BIEHO MOCTYTUIEHHEM B
HHUX HEOYMILEHHBIX U HENOCTATOYHO OYHUIUEHHBIX CTOYHBIX BOI,
X031 CTBEHHO-OBITOBBIX U MPOMBILLIEHHBIX, TATBIX U JIMBHEBBIX BO C
Bo10cOOpOB.

[Ton xayecTBOM NMpUpOAHO# BOAbI MOHUMAIOT COBOKYITHOCTD €€
CBO#CTB, 00YC/IOB/IEHHBIX XapaKTepOM U KOHLIEHTpaLMei coiepXallluXcs
B Boste npuMeceit. Huxke naHa knaccuduKalus Bo Mo pazTHYHbIM TPH-
3HaKaM: BenuurHe pH, MUHEpPanTM30BaHHOCTH, XXECTKOCTH, MPO3payHOC-
TH, LUBETHOCTH M pa3Mepy coaepxatiuxcsi B Boae yactuu, (Kypba M.T.).

A
CunbHokMCNan <4,5 Manas <200
Cnabokucnan 4,5-6,5 Cpepnss 200-500
He#TtpansHas 6,5-8 MNoBbiweHHas 500-1000
CnabowenoyHas 8,0-9 Buicokas 1000-2000
CunbHOWENoYHan >9 Ou4eHb BbICOKARA 2000-8000




Copepxanune
Xapaxkrepucruka )Kecrxocﬂ.: MpospayHocTs n: wpudTy s3asecu,
BOALI Mr-3KB/AM HenneHa Mr/aM?
OueHnb Markas <15 Mpo3payHasn >30 <5
Msrkas 1,5-3 CnabomyTtHas 25-30 5-20
CpepHsn 3-6 CpeaHemyTHasa 20-25 20-50
XecTkan 8-10 MyTtHas 10-20 50-300
OueHb xecTkas >10 OyeHb MyTHaR <10 >300
XapakrepucrTuka NepmanranaTtHan LiseTHOCTDb, rpan.
oXMCNAeMocTH (UBETHOCTH) | OKUCNAEMOCTb, Mr/amM? O, Pt-Co wxanuw
OyeHbManan <25 <25
Manas . 2,5-6 25-50
Cpepnnas 6-12 50-80
Bbicokas 12-20 80-120
OyeHb BbICOKaS > 20 >120
da3zoso-gucnepcHan Paamep CrpyxrypHbie
rpynna XapakTep npumecen YyacTuL, CM CUCTEMBbI
I CyCneHanu, aMynscum, 10°-10" | FeteporeHHbie
Basecu MUKPOOPraHu3Mmsl
I Konnoua!, 10°-10" | MeteporeHHbie
KonnonaHble pacTsopbl | BbICOKOMONEKYNSPHLIE
cOeAUHEeHUs, BUPYChbi
1l a3bl, paCTBOPUMBIE 10°-107 FromoreHHbie
MonekynspHble B BOAE; OpraHu4yeckme
cCoeAMHEeHUs BellecTBa, npuaaiowme
3anax v NpuBKYycC
v Conu, KUCNOTHI, 107-10" FromoreHHbIe
MoHHbIe pacTBOPbI OCHOBaHUA

[To cneunduke TpeGOBaHUA K KaYeCTBY OUYMLLIEHHOMN BOJbI pa3/iu-
YaloT BOAY, UCNOJB3YEMYIO ISl XO31CTBEHHO-TUTBEBLIX LieNei, HyX
MULLEBOI MPOMBILLUIEHHOCTH, CEJILCKOrO X034MCTBa U MPOMBILLIJIEHHO-

CTH.

'urueHndeckye TpeGoBaHUS K KaYeCTBY BOJIbI LIEHTPAIU30BaHHbBIX
CHCTEM IMUTHEBOTO BOJIOCHAOXEHHS M MpaBHJia KOHTPOJISA KayecTsa
BOJbl, TPOM3BOAMMON M 1OJaBaeMOit CHCTEMaMH MUTHEBOTO BOJOCHA0-
XeHHUA HacesieHHbIX MecT B PD, ycranaBausalorcs o [5].




Ee Ge3onacHOCTb B 3MHAEMHOJOTHYECKOM OTHOLLIEHUH OTIpeaesisi-
eTcs HOpMaTUBaMH, NMpeacTaBlieHHbIMU B Taba. 1.1.

be3BpeaHOCTb NMUTbEBO# BOABI O XMMHYECKOMY COCTaBy onpeze-
JIfeTCs €€ COOTBETCTBUEM HOPMATHBAaM Mo 0O0O0LLIEHHBIM NMOKa3aTeisiM
M COepXaHMIO BpeIHbIX U XUMHYECKHX BelliecTB (Tabn. 1.2).

Tabnuya 1.1

HopmaTtuebl Nno MUKpPO6GMONOrHYECcKM U Napa3nuToNnornYecKknm

noxkasartensm
Noxasatenwn Eannuus namepeHnn HopmaTuss
TepmoTOnepaHTHole Yucno 6axtepwii 8 100 c™® Orcyrcreve
xonnpopmHbie 6aKTepumn
O6uwe konudpopmHbiIe Yncno 6axrtepuins 100 cwm® Otcyrcreue
GaxTepuun
O6uwee mukpobHoe uncno | Yncno obpa3ayowmxca konowunit| He 6onee 50
6aktepuine 1 cm®
Konudaru Yucno 6nawkoobpasywmx Orcyrcreune
eanHnuy 8 100 cm®
Cnopbi cynbhuTpe Ayumpyowmx Yucnocnop e 20 cm?® Orcyrcraue
KnocTpuani
LucTte nam6nnia Yucnouucts 50 cm® Otcyrcreune
Tabnuya 1.2
HopmaTtues: no 0606uiaowmMm nokasaTensam
¥ BpeAHbIM XMMHUYECKUM BeliecTsam, Mr/am’
HopmaTusni HopmaTnem
Moxa3avens (nAK), MNoxasarens (NAK),
He Gonee He Gonee
O606weHHbie nokasarenu Mbiwbak (As, CymMMapHo) 0,05
Peakuwns cpeab 6-9ea. pH {| Hukensb (Ni, cymmapHo) 0,1
O6wan MmuHepanuaauma 1000 HutpaTtel (no NO3) 45
(cyxoirocTaTok)
XectkocTb o6uian 7 mr-3ks/am®ll PtyTe (Hg, cyMmmapHo) 0,0005
OxnucnsaemMocTs 5 mr O./am* |CeuHeu (Pb, cymmapHo) 0,03
nepMaHraHaTHas
HedrenpoayxTul 1 CeneH (Se, cymmapHo) 0,01
(cymmapHoO)
MoBEpPXHOCTHO-aKTUBHbIE 0,5 CrpoHumit (Sr™) 7
sewecTsa (MAB)
DeHONbHLIA UHAEKC 0,25 Cynbdars (SOL) 500
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OkoHyaHue Tabn. 1.2

Hopmarusbi HopmaTtussi
Noxaaarens (NAK), Noxasatens (NAK),
He Gonee He Gonee
®Topuasl (F) ana
Heoprauunyeckue seuwiecrtsa xnnma"rm?c;xnx paioHos: 15
| 1,2
AniomuHmia (AI™) 0,5 Xnopuasi (CI) 350
Bapwii (Ba™) 0,1 Xpom (Cr*) 0,05
Bepunauii (Be®) 0,0002 LUnanuab (CNY) 0,035
Bop (B, cymmapHo) 0,5 LUunk (Zn*") 5
Xene3o (Fe, cymmapHo) 0,3 OpraHuyeckue Bewecrsa
Kagmui (Cd, cymmapHo) 0,001 y-PXUr (nmHaawn)
Mapraxey (Mn, cyMmmapHo) 0,1 AAarT (cymma nsoMepos) 0,002
Meab (Cu, cymmapHo) 1,0 2,4-4 0,03
Monubaex (Mo, cyMmmapHo) 0,25

KpoMe Toro, 1eicTBYIOT HOpMaTUBBI MO BpeAHBIM XMMUYECKUM Be-
1l ecCTBaM, NMOCTyNalLKUM U obpa3yloliuMcs B npolecce o6paboTku
BOJBI: XJI0pY, X10podopMy, 030HY, popMalibaeruay, NoauakpuiaMuaIy,
aKTUBUPOBAHHOM KpeMHEKHUCJIOTE U nonudocdaram.

bnaronpusTHble OCHOBHbIE OPraHOJIENTHYECKHE CBOMCTBA BOJbI
ornpeaessioTcs HopMaTUBaMM, NpUBEAEHHBIMM B Tab. 1.3.

Tabnuuya 1.3
HopmaTtugbl No opraHonenTU4ecKumM nokasaTensm
Noxazarens EanHnUubLI U3MEepeHnus Hzg'gz;"::'
3anax Bannul 2
MNpuskyc Bannbl 2
LiBeTHOCTBL Mpapycw Pt-Co wkans 20
MyTHOCTBL Mr/am3 (No KaonuHy) 1,5

PaguanimorHast 6e30MmacHOCTb MUTLEBOM BOIbI OTNPEIENSIETCS €€ COOT-
BETCTBHEM HOpPMaTHUBaM I10 [oKa3aresisiM obLLe# o~ U 3-aKTMBHOCTH.

[Mpu UcnoNb30BaHUU BOABI 11 TEXHUYECKUX HYX Pa3IMYHbIX BU-
J10B MTPOMBIILIZIEHHOCTH Pa3jIMyaloT BOAY, BXOASILYIO B COCTaB MpPOaYyK-
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Ta, UCTMOJB3YEMYIO B TMAPOTPAHCNIOPTE, IUI MBITbSI H OXJIaXIEHHS
CBIpbSl M TOTOBOM Npoaykiiuu. Ee KayecTBO perjlaMeHTHpYeTCs OTpac-
JIeBbIMM HOPMaTUBHbIMH IOKyMEHTaMH.

KauecTBO BOABI B 3HaYHUTENLHOM Mepe 3aBUCHT OT €€ HOHHOTO COo-
craBa. [1s noaasnsiolero 601bLUIMHCTBA NPUPOAHBIX BOI Oblliee coe-
coliepXaHHWe J0CTaTOYHO TOYHO orpeaeisieTcss KaTHOHaMH Ca*t, Mg?*,
Na*, K* n auonamu HCO,", SO,%, CI” (MakpoKOMTIOHEHTBI). OcTaslb-
Hble HOHbI OOBIYHO MPUCYTCTBYIOT B OYeHb HE3HAYHUTEJIbHBIX KOJIHYE-
CTBax, HO MOTYT CYLLIECTBEHHO BJIUSTb Ha CBOMCTBa H Ka4e€CTBO BOBI.

JlaHHble aHATU30B MOHHOIO COCTaBa Bolbl YIOOHO H300paXxarh rpa-
duuecku. [Ing 3Toro B onpeneseHHOM MacluTabe Ha ABYX Mapajielib-
HBIX COMPUKACAIOLIMXCS MOJNocax B MopsaKe, yKa3aHHOM Ha puc. 1.1,
OTKJ1aJibIBalOT KOHLIEHTPaLlMH KaTHOHOB H aHHOHOB (1 CM JUIMHBI CO-
orBeTcTBYET 1 MI‘-BKB/,IIMJ). I'padunueckoe nzobpaxeHue pe3ybTaTOB
aHaJIK3a NMO3BOJISIET NPEICTaBUTb FTUITOTETHYECKHU I COCTaB COJIEH B BOIE.
Hanpumep, B Boze, no pe3y/bTaTaM aHaTM3a KOTOpO#H COCTaBJ/IeHa IMa-
rpamMma, npuBeieHHas Ha puc. 1.1, 6, rHNoTeTHYEeCKH MPUCYTCTBYIOT
Ca(HCO,),, Mg(HCO,),, NaHCO,, Na,SO,, NaCl u KCI. Ilpu us-
BECTHBIX KOHLIEHTPALIUSIX KATHOHOB U aHHOHOB MOXHO BbIUMCJIIMTH H
KOHLIEHTpPALIUH 3THUX COJIEH.

a) ca” Mg” Na' +K'
HCO; SO; cr
6) Cazo Mgzo Na’
HCO, SO; cr
B) Ca” Mg™ Na’ K
HCO, SO; cr

Puc. 1.1. [inarpamma runoteTuyeckoro cocrasa conefl B soae

AHHOHBI Ha IMarpaMMe pacroiaraloTcsi B NopsiiKe yBeJHYEHUST UX
KHCJIOTHBIX CBOMCTB. PacnonoxeHue KaTHOHOB OOYC/IOBJIEHO TEM MO-
PAIKOM, B KOTOPOM OHM OYyayT 00pa3oBbIBaTh MAJIOPaCTBOPUMBIE CO-
edAMHEHHS NMPHU NOCTENEHHOM yYBeJIMUYEHUU 3HaYeHus pH.

OrpoMHoe BIHSIHHE Ha KauyeCTBO M CBOVCTBA BOJIbl OKa3blBaIOT CO-
eIMHEHHS YroJibHOM KucioThl. BMecTe ¢ MOHaMK KanbLKs OHU 06pa-
3y10T KapOOHAaTHO-Ka/IbLIMEBYIO CHCTEMY PaBHOBECHH, CAMYIO CIIOXHYIO
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B NPUPOAHBIX BoAax. B nmocneaHue roapl Bce yallle MpU OLIEHKE CTa-
OMNBHOCTH BOABI YYHUTHIBAIOT HOHHBIE Mapbl, HaxXoAsILLKECS! B BOAE B
MonekyasipHoit popme (puc. 1.2).

(CaS0,)° (CafO;)“

SOZ- Ca®
+ +
TP c.cos
CaCO;qpy —— Ca* + CaCO?-
K, +* +

HO 2 OH + H%,
'LT K!'LT ."-“ Kl
(CaOH)* HCO;+ H* 2 H,CO;,
+

Ca**
T
Ca(HCO,)*

Puc. 1.2. Moaens 0CHOBHBIX XUMW4ECKUX PaBHOBECUA KOMMNOHEHTOB BOALI
¥ COCTOAHWA HacbiweHnn ee kap6oHatom kanbums: MNP, ., — NPon3BeaeHne
pacTeopumocTu kap6oHaTa kanbuus; CaCO,4qp, — TBepAan ¢asa kapboHaTa
kanbums; K, K, — KOHCTaHTbl COOTBETCTBEHHO NEPBOA U BTOPOA CTYNeHn
auccouunaumn yronbHol kucnotet; K — nonHoe npoussegexue oAbt (CaSO 4]"’.
(CaHCO,)", (CaOH])" v (Cacoaf’ — HEAUCCOUMMPOBAHHLIE KOMNNEKCbI
COOTBETCTBYIOWMX MOHOB (MOHHbIE Napbi)

U3 puc. 1.2 BUIHO, YTO ¢ KApOOHATHO-KaJIbLIMEBOW CUCTEMOI He-
NnocpeaCTBEHHO CBSI3aHbI HOHBI BOAOPO/aA, U TAKUM 00pa3oM, Kojinye-
CTBEHHbIE€ COOTHOILLIEHHS MEXIY OTAENbHBIMU KOMMNOHEHTAMU CUCTEMbI
3aBUCAT OT BeJinunHbl pH.

B ycnoBusix paBHOBeCHS OTpeAeeHHON KOHLIEHTpaUuu 61MKap6o-
HaTOB COOTBETCTBYET OMNpeie/IECHHOE KOJIMYECTBO CBOOOIHOM YIIeKHUC-
JIOTbl, Ha3biBaeMoii paBHOBeCHO. Bona npu 3ToM cTabuibHa, TaK Kak
He MPOMCXOAUT HH BbIMaJeHUs1 KapOOHATOB, HU UX JOMOTHUTEILHOIO
pacTBOpEHMS.

Ecau KonuM4yecTBO pacTBOPEHHOM YIIEKUCIOThI 60JIbllle ee paBHO-
BeCHO#M KOHLEHTPALMK, TO paBHOBecHe peakLuii (cM. puc. 1.2) casu-
HeTcsl BIpaBo, YTo npuseet K pactsopeHuio CaCO,. U36errok H,CO,
CBEPX paBHOBECHON KOHLIEHTPaLIMM Ha3bIBAETCS arpeCCUBHOM YIJIEKHC-
noroit. KoHTakT arpeccHBHOM YIJIeKMCIOTH € 6ETOHHBIMU COOpYXe-
HUSIMH MIPUBOAMT K BHIMBIBAHHMIO U3 HUX KapOoHaTa Kanbuus. [Ipu
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Hepoctatke H,CO, no cpaBHeHH10 C paBHOBECHOI KOHUEHTpaluei
peaKuMs NpoTeKaeT cnpaBa HajleBO, YTO MPUBOAHUT K JOMOJNHHUTEBHO-
MY 00pa30BaHMIO U BLIMANEHHUIO B OCaIOK MaJlopacCTBOPHMOro Kapbo-
HaTa KaJibLIMS.

CTaGWabHOCTDb BOJBI MOXET ObITH OLIeHEHA 3KCIEPUMEHTAILHO WIH
NMyTEM BbIYUCIEHHUS UHIAEKCOB CTaOUJIbLHOCTU BObI MO pe3yabTaTaM
ornpenesieHUs B BoJie TeMIepaTyphl, 00LLEro conecoaepXaHus, KOHLIEH-
TpaLIMU HOHOB KaJibLIUS U OOl11IEH 1IeIOYHOCTU U HEKOTOPBIX IPYTHX €€
KOMIOHEHTOB. OCHOBHBIM U 60J1e€ TOYHBIM METOAOM SABJISAETCS 3KCIE-
pPHUMEHTIbHBINH. CyTh €ro COCTOUT B OnpeaeeHUH obLIen WEeTOYHOC-
TH WK BeJIMYUHBbI pH B HcXonHoO# npobGe U nocne BCTPAXHBaHHUSA €€ C
KapOoHaTOM KasibLIMS B TeyeHue 1—2 4,

1.2. JIABOPATOPHO-NPOU3BOACTBEHHbIA
KOHTPOJ1b KAYECTBA BOAblI B CUCTEMAX
XO39ACTBEHHO-NUTLEBOIO U NPOU3BOACTBEHHOIO
BOAOCHABXEHHUSA

KayecTBo nUTbHEBOI BOIBI OLIEHUBAETCS KOMIUIEKCOM pa3IMYHbIX
rokasaresieii, onpeiesiseMbIX CAHUTADHO-XUMHYECKUM H THIPOOHOJIIO-
rMYeCKUM aHATH30M.

[TonHbIA cCAaHUTAPHO-XUMHUYECKHIT aHATTU3 BOIIbl BKJIIOYAET HECKOJTb-
KO JIECSTKOB ONpeie/IeHHii: TeMIepaTyphbl, 3anaxa, LiBETHOCTH, MyTHOC-
TH, B3BELLIEHHBIX BEIIECTB U X 30JIbHOCTH (IUisi KICXOAHOI BOJIbI); XECT-
KOCTHU 00l1ieit, KapOOHaTHO#M U HeKapOOHATHOIM; LLIEJIOYHOCTH; ColepXa-
HUA cyxdaToB, XJIOPUIOB, HUTPUTOB, HUTPATOB, (hochaToB, CHIIMKATOB,
aMMHaka coJieBOoro ¥ aJistoyMMHOUAHOrO; HOHOB Ca2+, Mg2+, Mn?*,
Fe?*, Fe**, AI** (ocrarounsiit), Cu?*, Zn**, F; nnotHoro ocratka; yr-
JIEKUCJIOTBI CBOOOHOM U CBA3aHHOM; paCTBOPEHHOIO KUCJI0pOa; OKMC-
naemoctH, BIIK, (a5 ucxonHoit Bonst), pH, obiuero uncna 6axrepuit;
yuca 6aKTepuii rpynmbl KMLeYHo# naloyku. KpoMe rnepeymcieHHbIX
ornpeaeNieHUH UCXOIHas Boa He pexe 1-ro pasa B roJ aHaTM3UpyeTCs Ha
cofepXaHHe PaIMOAKTUBHbIX BELLIECTB, COEAMHEHMI CeleHa, CTPOHLIMS,
uoHos Mo?*, Be**, Pb?**, As®, As®*, u B cryuae ux nocrosuHoro o6Ha-
PYXEHMS 3TH ONnpeaeeHUsi BKITIOYAIOTCS B MONMHBIN aHATHU3.

[ToBcenHeBHbI KOHTPOJb KaYyeCcTBa BOAbI 0OeCreynBaeTcsl 3HaUYM-
TEJIbHO MEHbLIUM YUCJIOM aHAIU30B. XapaKTep H YMCJIO NoKa3aTesei,
10 KOTOPbIM OCYLLECTBIISIETCA MOBCEAHEBHbIH KOHTPOJIb, MOTYT 3Ha4YH-
Te/IbHO U3MEHSATLCS B 3aBUCUMOCTH OT BM/1a BOJOMCTOYHHUKA, METOMIOB
06paboTKH BOAbl U TpeOOBaHMIA, NpeabsBAAEMbIX K Boae NnoTpebuTe-
JIEM.
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TpeGoBaHus K KauecTBY BO/Ibl, UCIIONIB3YEMOM 1Sl HY X MPOMBILL-
JIEHHBIX U CEJILCKOXO3AMCTBEHHBIX MPEATIPUATHI WK APYTUMU NOTpe-
OMTENsIMH, B KaXI0M KOHKPETHOM cJiyyae 000CHOBBIBAIOTCA CreLHa-
JIMCTaMM, OTBEYAIOLIMMH 32 Ka4eCTBO MPOU3BOAUMOI# NMPOAYKLHUH WIH
OKa3biBaeMbIX YCJIYT.

Inst Kaxnoit LieHTpaIu30BaHHOM CUCTEMbI MUTHEBOTO BOJOCHa0Xe-
HMS 3KCIUTyaTaLlMOHHOM opraHu3auMei paspabaTbiBaeTcs crieLiHabHast
nporpaMma, B KOTOpoil 060CHOBBIBaeTCs rnepeyeHb KOHTPOAUPYEMbIX
nokasareJiei U perjiaMeHT nposeaeHUs KoHTpos. [IporpamMma corna-
coBbiBaeTcs ¢ opraHaMu ['occaHanuaeMHan3opa. O6uiue Tpe6oBaHHUA
K OpraHu3alMi U METOJaM KOHTPOJISl KayeCcTBa BOAbl OonpeaesieHbl B
I'OCT P51232-98.

HeobxoaumocThb 1 yacToTa onpeesieHusi TOro WiM MHOTO MoKasa-
TeJISl 3aBUCAT OT LIEJIH, C KOTOPOii BbiNoIHAeTCcA aHanu3. OCHOBHbIE
MokKa3sarteJii, 6bICTPO U3MEHSIOLIMECS B NpoLiecCe OYUCTKHU, HarIpUMep
MYTHOCTb M LIBETHOCTb, 10 KOTOPbIM HOPMUPYETCSl Ka4eCTBO BOAHI,
onpeaensiorcs yacro. st Ux onpeaesieHUs: Ha KPYMHBIX CTAaHLIMAX
NMPUMEHSIOT aBTOMaTHYECKHE perucTpupylouive npubopsl. Eciu Ha
OYMCTHOM CTaHLIMHU NMPEAYCMOTPEHO KOHAULIMOHUPOBAHUE UOHHOTO
COCTaBa BO/Ibl, MTOCTOSSHHO KOHTPOJUPYETCS NMoKa3aTeNb, [0 KOTOPOMY
OCYILLECTBIIETCSA KOHAMLIMOHMpOoBaHHUe. YacTo onpeaensitoTcs M noka-
3aTesiv, XapaKTepHu3ylolllie CaHUTapHOE COCTOSIHUE BOJIbI.

YacTh TEXHONOTHYECKUX MOKa3aTe/iei Onpeaesiior ¢ Ueablo KOHT-
poJIs 3a YCJIOBUSIMU NMPOTeKaHMA npoliecca 06paboTku Boabl. K ux uuc-
JIy OTHOCSITCS, HAanpuMep, TeMrneparypa, pH, wenoyHocts. @yHkLMeH
TeMITepaTyphbl SIBJISIETCS BA3KOCTb BOIbI, a C/Ie0oBaTe/IbHO, U CUJIbI CO-
NMPOTUBJIEHUS YacTULIaM B Mpoliecce UX ocaxaeHus. OT TeMnepaTtypsbl
3aBUCHUT paCTBOPHUMOCTD B BOJI€ ra30B U CKOPOCTb OKHCIUTENbHBIX MPO-
1ieccoB. TeMmeparypa cyillecTBEeHHbIM 00pa3oM BAMSIET Ha CKOPOCThb M
rIyOHHY npoliecca ymsirdeHus1. Peakue KonebaHust TeMnepaTtyphl Jaxe
Ha 1—2°C ocNIOXHSAIOT paboTy OCBET/IUTEIE BOOIOYMSATYMTENIBHBIX YCTa-
HOBOK.

AKTHBHasi peakilus cpefibl SIRISAETCS TEXHOMOTHYECKUM NapaMeTpoM
MpH npolieccax Koaryasiluu, yMaryeHus, obeaxenesupaHus. 3Haye-
HueM pH onpexensiercs cocTosiHMe XMMMYECKMX paBHOBECHIA B BoJe,
pacTBOPMMOCTb T’MAPOKCHIOB aIIOMUHHUS U Xene3a. Beanuuna pH —
BaXXHEMN 1M moKa3aTe/ib MPH OLIEHKE KOPPO3UOHHBIX CBOMCTB BOABI U
ee CTaOUJIbHOCTH.

OnpeaeneHue LIEJTOYHOCTHU SABISETCS OMIHUM U3 BAPDUAHTOB TEXHO-
JIOTHYECKOI0 KOHTPOJISE HEKOTOPLIX MpolieccoB. OT BeIMUUHBI LLIEJIOY-
HOCTH MCXOIHOM BOJbI 3aBUCST J103bl peareHTOB.
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I1pu 06paboTKe BOIbI €€ KaYyecTBO 3aBUCHUT U OT OCTATOYHbIX KOH-
LLeHTpaLUi NpUuMeHsieMbIX peareHToB. KOHLIEHTpaLluK anlOMHHHA,
MoJiMaKpuIaMuia, Xeje3a U IpYrux COeAMHEHU CTPOro HOpMHUpY-
I0TCS B MUTbeBO# Boje. OnpeaeneHrue OCTaTOYHBIX KOHLIEHTpaLU
XJIOpa ¥ 030Ha NPOBOAUTCS HeNpepbiBHO aBTOMAaTHYECKUMH PETrUCT-
pPHMpPYIOLIUMH NTpUGopaMH, a B cliydae HEBO3MOXHOCTH TaKOro KOHT-
poJis — 1 pa3 B yac. CTonb YyacToe BbIMOJHEHHE 3THX aHAJIU30B IHK-
TyeTcsi HeOOXOAUMOCTBIO MOoAAepXaHUS Oonpee/IeHHOW OCTaTOYHOMN
KOHLIEHTpaLlUH OKUCIUTENSA IS JOCTUXEHHUS TpebyeMoro bakTepH-
uuaHoro 3¢dekra. KpoMe Toro, rno 3TuM nokasareisiMm KOHTPOJIHPY-
€TCs 1032 OKUCIIUTENS.

OnHako anst MCXoaHO#M BoJbl JaHHbIE MOMTHOIO CAaHUTApHO-XHMH-
YeCKOro aHajIu3a ellle He MOTYT JIaThb [OJTHOTO MpeACTaBAeHHA O CBOM-
CTBax BOJIbI.

B cBfA3M ¢ 3THM B NMpaKTHKE BOAONOATOTOBKH LUMPOKO NMPHUMEHSIOT
TE€XHOJIOTHYECKHUE aHATU3bI BObl, MO3BOJISIIOLLIUE OLIEHUTD €€ KaYECTBO
C TOYKH 3peHHUSI BO3MOXHOCTH 00pabOTKH BOAbI TEM WIH HHBIM METO-
JIOM U BbIOpaTh ONTUMasbHbIE 103bl peareHToB. K YHCITy TaKMX aHaTH-
30B OTHOCATCS NMpOOHbBIE KOaryJMpoBaHHe, yIieBaHHe, XJIOPUPOBaHUe,
obe3xene3nBaHue, cTabUIM3aLIUA BOObI U T. 1.

Kak npaBuy1o, KayecTBO BOAbl KOHTPOJIMPYIOT Ha BCEX 3Tanax ee
06paboTKH, MO3ITOMY Nnepesi KaXIbIM COOPY>KEHUEM U MOC/Ie HEero J0JDK-
Hbl OBITb NMpeayCMOTPeHbI MpUcnocobneHus Wi orbopa npob. Kaue-
CTBO BOJIbl KOHTPOJIMPYIOT HE TOJIbKO Ha OYUCTHOM CTaHLIUU, HO U B
pacnpeaenutenbHoii ceTu. [1pu 3ToM Mecta orbopa npob BeIGHpaIOT C
TaKUM pacyeToM, YToObl MOXHO ObLTO OLIEHUTb Ka4yeCTBO BOJIbl BO BCEX
OCHOBHbBIX MaruCTpajibHbIX BOJIONPOBOAHBIX JIMHUSIX U B Haubonee BO3-
BbILLIEHHBIX U TYMUKOBBLIX yYacTKax YJUYHOW pacnpelenuTeNbHOM
CETH.

OG6Luee YKCI0 aHaNTU3UpYeMBIX NPO6 JOXKHO OBITH MPH YUCTEHHO-
cTU obcnyxuBaeMoro HaceneHus: 0 10 Thic. yenoBek — He MeHee 2;
1o 20 TeiC. yenoBeK — He MeHee 10; 10 50 TeiC. yenoBek — He MeHee 30;
a0 100 Teic. yenosek — He MeHee 100 u npu Gosnbleit YHCIEHHOCTH
HaceneHUsi — He MeHee 200 aHanu30B B Mecsll. Bo Bcex oToGpaHHBIX
npobax onpenensercsa odlee MUKpOOHOE YUCIO, KOJTMYECTBO OOLLIMX
Y TEPMOTOJIEPAHTHBIX KOJIMPOPMHBIX OaKTepuid, conepxaHue Konuda-
roB, MYTHOCTb, LIBETHOCTb, 3alaX U MPUBKYC BOJBbI.

KOHTpOJIb BOAOMOATOTOBKH U BOIHOTO peXHMa B MPOMBILILIEHHO-
CTH COCTOMT:

* M3 TeKYLLEero, OCyLECTRISEMOro 0ObIYHO KPYTJIOCYTOYHO MO NpPH-

6opaM WIH YNpOLIEHHbIMU METONAMU PYYHOIO aHaiM3a CMEH-

16



HBbIM TepCoHAaJIOM JIabopaTopHid, annapaTyMkaMy BOOJOOYUCTHBIX
YCTaHOBOK, OMnepaTopaMH KOTEJIbHBIX U TETUIOBBIX MYHKTOB,

* yriy6ieHHOro nepuoanyecKoro, BKJIIOYAIOLIEro MOJIHbIE aHa-
JIU3bl pa30BbIX WIK CpeAHUX MPOO, B TOM Yuciie NMpUOOpPHbBIE U
WOHUTOBbIE METOABLI KOHTPOJISI, aHAJIU3 peareHTOB, OTJIOXKEHU M
(Hakumnu, NpoaAyKTOB KOPPO3UH U Ap.);

* CMeuMHaJIbHOro, rnpeaycMaTpuBalollero BHYTPEHHUE OCMOTPBI
ob6opynoBaHus (6akoB, GUNBTPOB, OCBETIUTENEMH, 1ea3paTOPOB
M T.I.), KOHTPOJISI TPU OYUCTKAX U MPOMBIBKAxX OT OTJIOXEHHUM:
rnaporeHepaTopoB, TYpOUH, TeNNOOOMEeHHUKOB (BOAHBIX, llie-
JIOYHBIX U KUCJIOTHBIX) MU YCTAHOBKHU CrieLlMaIbHbIX MHAUKATO-
poB (puc. 1.3).

| 365 ,
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Puc. 1.3. Tpy64aThil NHAUKATOP KOPPO3UK N Hakuneobpa3oBaHUA:
1 — kopnyc-naTpoH; 2 — uHauKaTop;
3 — pe3vHoBbIE NPOKNAAKN MeXAY MHANKaTopaMu;
4 — 70 )Xe MeXly KOHLaMN MHANKATOPOB U NaTPOHOM;
S — cnaHubl

Tpy6uaTble HHAMKATOPBI YCTAaHABIUBAIOT Ha baiinace K obcneny-
eMOMY TpYOOIpOBOLY LISl TEPHOANYECKOTO KOHTPOJIS COCTOSIHUS €ro
BHYTpPEeHHei1 MOBEPXHOCTH C BO3MOXHOCTBIO MX U3BJIEYEHHSI, OCMOTpa
U U3MepeHus 6e3 OTKII0YeHHUS TpyOOIpoBo/a OT CETH.

ITpon3BOACTBEHHbIH KOHTPOJIb MOXET ObITb MECTHBIM M LIEHTPAIU-
3oBaHHbIM. OH J0JLKeH obecneynBaTh HOPMAJIbHBIH X0 TEXHOJIOTU-
yeCcKOro Mpoliecca U CBOEBPEMEHHO OMOBELUATh 00 U3MEHEHUSX Kaye-.
cTBa UCXOMHOI U obpabaTrbiBaeMoii Boabl. KOHTpONb oCcyliecTBAAIOT
KPYIJIOCYTOYHO M €T0 pa3fie/isioT: Ha TMApaBINYeCKUii, XMMUKO-6aKTe-
pHMOJIOTMYECKHU I U THAPOOHOJIOrMYECKHU i, BLINMONHAEMBIH J1abopaTopu-
eil BOOOMOArOTOBUTEIbHOM CTAaHLIMM (3a NMpOBeAeHHE aHAJIU30B OTBE-
yaeT 3aBedyloLluii TabopaTopHueit CTaHLIMH); TEXHOJIOTUYECKH, Npo-
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M3BOAWUMbBIN N€XYPHBIM NMEPCOHAIIOM MO CTAaHLMU MoJ HabJoaeHHEM
rMaBHOIO UHXEHEpPa WKW HayalibHUKa CTAaHLIMU U BKJTIOYAIOLIH# KOHT-
pOJib 32 CBOEBPEMEHHOM 3aroToBKO#M pacTBOPOB peareHToB, HX KOHLIEH-
TPaUMel U NMoJayer B COOPYXEHHUS CTaHLIMHU, a TaKXKe 3a paboToii Bcex
COOpPYXEHH, BKJIIOYasl XJIOPaTOPHbie K aMMOHHM3aTOPHbIE.

J1s1 3TOro Ha BOJIONMOArOTOBUTENbHBIX CTAHLIMSX J1lIOOOro Ha3Haye-
HUsA HEOOXOAMMO NnpeaycMaTpUBaThb YCTAaHOBKY NMPpUOOPOB C LIENbIO
KOHTpOJIA:

* pacxoja BOIbl, MOCTyNawollled Ha CTaHUMIO; YUCTOH, MOJaBa-
€MOif B pe3epByapbl; NOCTynalolled Ha Kaxaoe BOAOOYHCTHOE
COOpYX€EHHE U Ha NMPOMBIBKY GWIbTPOB; [101aBa€MOif B CETb BO-
ponorpebuTeneit U Ha cCOGCTBEHHbIE HYXIbl CTAHLIUH;

* YpPOBHS BOIbl B OTCTOWHHMKaX, GUIbTpaX, a TAKXE pe3epByapax,
NPOMBIBHBIX W peareHTHbIX 6akax; norepb Hanopa B ¢punbTpax
U OTAEJbHbIX YYacTKax TpybonpoBoaoOB;

* JaBNeHHU# Ha BCachiBAlOUIMX U HAMOPHbIX JIMHUSAX TPYyOONpPOBO-
JI0B;

* aBTOMAaTHUYECKOro 103UPOBaHHUS BBOAUMBIX B BOAY pE€arcHTOB;

* KayecTBa BOIbl, MOCTyMNamoueid Ha craHuuio, obpaboraHHOM
rocJie COOpPYXEeHHUH U noiaBaeMou norpebUTeNsiM.

KoHTponbHbie 3aMepbl, 06xoabl 1 HabmoaeHUd 3a paboToii coopy-
XEHHUI OCYLLECTBSAIOT B OMpee/ieHHblE CPOKH, YCTaHAaR/IMBaeMbIe 3KC-
MIyaTauMOHHbLIMU MHCTPYKUMAMHU. O NepUuOAUYHOCTH XMMHYECKOTO
KOHTPOJISI MOXHO CYyAUTb Ha MPUBEAEHHOM HUXeE NMPUMEPE MPOU3BO/I-
CTBEHHOrO perjiaMeHTa B3ATHA NMpob BOAbl B CXeMe €€ HOHHTOBOTO
obecconnBaHus (UMPbI YKa3biBaIOT HHTEPBAJI B YacaX MEXIY B3ITHEM
npo® BoAbl Ha aHaANU3).

Noxasarens xauecTsa Mcxoanan Xnmnyeckn
BoAbl npuponnassona o6pabGorannassona

ConecoaepxaHue 24-168 1-8
XecTkocTb 24-168 4-8
LLlenoyHOCTL 24-168 4-8

Mpo3payYHoCcTb 24-168 24-168

OxucnaemMocCcTb NnepmaHraHaTHas 24-168 24-168

KpemHui 168-720 8

Xeneso 168 24-168

Xnopuas 168 4-8

Jlna nonyyeHUs NMpeACTaBUTEbHBIX pe3y/ibTaTOB MPH NPOBEAEHUH
aHaJin3a HeoOXoaMMO, YTOOBI CBOMCTBA BOLI B OTOOpaHHO nNpobe He
M3MEHSTUCh B TPOMEXYTKE BPEMEHHU OT MOMEHTa B3ITUs NpoObi 10 ee
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nocrynjeHusa Ha aHanu3. B Tabn. 1.4 npeacraBieHbl HEKOTOPbLIE MPU-
€Mbl KOHCEepBaLHH NMPOO BOABLL.

Tabnnya 1.4

Cnoco6bl koHcepBauun Npob Boab! A0 NPOU3BOACTBA ee aHanu3os
Ha conepXxaHue Hanbonee 4acTo BCTpeyaloWUXCH npumecen

Mcnonb3yembiit cnocob Maxcumansioe
Ananuanpyemsiit ymm BpeMa COXpaHeHun
nokasarenb cTabunbHbIx
peaKTUB-KOHCepBaHT caolicrs
KUCNOTHOCTb U LWENOYHOCTL OxnaxaeHne no4°'C 24y
BMNK To xe 6y
Kanbuwia .Bbea pexomeHgauuin 24 y
XMNK 2mn/am® H,S0. ¢ 7 cyT
nNNoTHOCTLIO 1,84 /M’
Xnopuabl Bea pexoMmeHpaunii 7cyr
LiseTHOCTb Oxnaxpexnve no4'C 24 y
UnaHnabt NaOHpopH=10 24y
PacTBopeHHbIit kKucnopoa CnenyetonpenenaTtb Ha -
MecTe
dropuasl Be3 pexoMeHaauui 24 4
XecTkocTb To xe 24 4
O6utiee copepxaHune 5wmr/am’ HNO; ¢ Heckonbko Hepenb
meTannoe nnotHocTL0 1,33 r/m*
AMMOHMAHBIN 230T 40 cm® HgCl, na 1 am® unn 7 cyT
oxnaxaeHue no 4°C
HedTenpoaykTh M Macna 2mn/am’ H.SO, nnu 24y
oxnaxaeHwe no4°C
OpraHunyeckuii yrnepoa 2 cm’/aM® H.SO, pH =2 7 cyt

1.3. KOHTPOJIb NPEABAPUTENIbHOW OBPABOTKU BOAbI,
NPOLIECCOB KOAIYJINPOBAHURA, OTCTAUBAHUS,

OUNIbTPOBAHUA

NpeasaputenbHas o6pabotka BoAb

YcTaHOBKHU NMpeaBapUTebHON 00paboTKHU BOAbI (MPEeAOYHUCTKH)
0ObIYHO CYXaT IS yAAJICHUS UJIM CHUXEHUSA COllepXaHUA B Bole
B3BELLIEHHBIX U OPraHMYECKHUX BEILECTB, MTOJIHOTO yaaJleHUs CBOOOAHOMN
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YIII€KHCJIOThI, YaCTUYHO KaJibLMS, MarHusi, bukapboHaTHOro HoHa U
KPEMHHUEBOW KUCOTHI MyTeM (PHIBTPOBaHMSA, OCaXIEHHUs, 00pabOTKH
B 1oOJie LIEHTPOOEXHLIX CHJI, OKHCJIEHUS, YT/IeBaHHs, NojllelayuBa-
HUS.

B kauecTBe OKHCIHTENEH MUCTIONB3YIOT XJIOP, O30H, NEpMaHraHaT
Kanus. Hanbonbliiee pacnpocTpaHeHue noayywio rnpeaBapUuTesibHOe
XJIOpUPOBaAHHE BObI, 0becneyuBalolliee OKUCIEHHE YaCTH OpraHuye-
CKHUX BelleCcTB, OOyCIOBAUBAaIOLLIMX LIBETHOCTb BOIbl, U pa3pylIeHHE
3alLMTHBIX KOJUIOUIOB, NMPENATCTBYIOIMX Koaryasiiuu. ONHOBpeMEH-
HO CO CHUXEHHUEM LIBETHOCTH MPOUCXOAUT 0b6e33apaXUBaHHE BObI,
YTO 3HAYMUTENBbHO YNYULIAET YCIOBUS IKCIUTyaTallUKH COOPYXEHHH BO-
JIOMOJATOTOBKH.

J103b1 XJ1O0pa COCTaBASAIOT B cpeiHeM 3—6 Mr/nM:'. ITockonbKy xJo-
PUPOBaHUE CHUXAET YUCJIEHHOCTb KJIeTOK (PUTOIIAHKTOHA, KOHT-
poJib Nnpouecca A0JAXEH ObITh AOMOJHEH THAPOOHOTOTrHYECKHUMH
TECTaMH.

B nporpamMy npeaBapuTe/ibHOK BogooOpabOTKHU BXOAUT yAaeHHE
M3 BOJbI 3aMaxoB U NMPUBKYCOB. B Tex cayyasax, Koraa 3Toi Leaud ao-
OUTBCA OAHUM XJIOPUPOBAHUEM BOJIbI HE YAAeTCs, AOMOMHUTEIbHO BBO-
JST B BOAY MepMaHraHaT KaJusi KMnO4, KOTOpbIH noﬁaanm(rr nocne
xjiopa B Bue 1—2%-ro pactBopa no3oii 1—10 mr/am>. Bpems Mexay
BeeaeHneM Cl, u KMnO, 2 10 muH,

JApyrum BapyaHTOM KOMOMHUPOBaHHO# 1€3010paLllMU U YIANEeHHUS
aHTPOMNOreHHOM OpraHUKHU ABIAETCS XJIOPUPOBAHHUE B COYETAHUH C YT-
JileBaHHeM BOAbl. AKTUBUPOBAHHbIN YroJjib B BUlE CyCleH3uH 2,5—5%
Mo Macce BBOAAT B BOAY NocJe ee nepBuquro XJIOPUPOBAHMS C HHTEP-
BasioM 10—15 MuH n030i 20—80 Mr/am’.

TexHonornyeckui KOHTpOJIIb KOMOMHUPOBAHHBIX METOOB 0Opa-
OOTKHM CBOAUTCA K NMOAAEPXAHUIO ONMTUMAJIbHBIX 103 U COOMIONEHHIO
nopsiiKa BBOJ1a peareHToB, obecneyeHH10 HeOOXOMMOro BpeMEHH KOH-
TaKTa UX C BOAOM, NEPUOINUYECKOMY KOHTPOJIIO KayecTBa BoAbl MO Ta-
KHMM [OKa3aTteisiM, Kak 3anax ¥ OCTaTOUYHbIH XJ1op.

I1Tpu KOHLEHTpaUHWH TJIaHKTOHa B Bosie 6osiee 1000 kneTok B 1 M
uenecoodbpa3Ho B KauecTBe MpeABapUTEIbHON CTyNeHH OYUCTKH NPH-
MeHsATb MUKpOodHIbTPHL. [1pu KoHTpone paboTbl MUKpODHILTPOB 3a-
MmepsiioT notepu Hanopa (1o 5 KIla) u pacxon Boasi Ha npombisky (1,5%
OT pacxoaa obpabaTbiBaeMoi BoAbl). YacTHUHYIO OTMBIBKY CETYATBIX
NONOTEH OCYLIECTBAAIOT OOPaTHBIM TOKOM BOJIbl, a MOJHYIO OYUCTKY
CETOK MPOU3BOAAT BPYYHYIO C U3BNIeYeHHUEM CETKH U3 Kopnyca ¢puib-
Tpa. [MApoOHOIOrHYecKH aHaIU3 BOIbl 10 U Noce MUKPODHIBTPOB
Mo3BoJsET OLEeHUTb IPPEKTUBHOCTb UX pabOTHhI.
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Hau6onee pacnpocrpaHeHHBIMU CXeMaMH MPELOYUCTKU MPH XH-
MHYeckoit 06paboTKe BOABI 111 MTUTAHUS NMApPOBLIX KOTJIOB SIBJISIOTCA:
Koarynsiuus B ocBeTIUTENAX + duibTpoBaHHE; OeccaTypaTOpHOE U3-
BECTKOBaHMeE B OCBETJUTENSAX + PUIBTPOBaHUE; BeccaTypaTOpHOE
M3BECTKOBaHMe (MHOTIA C KoaryJsillMei) + orctauBaHue B 3alljlaM-
JIEHHBIX ocBeTAUTENNAX + buabTpoBaHue [5]. [lo3bl peareHTOB ornpe-
AENAI0T pacyeToM [6] M YTOUHSIOT 3KCMEPUMEHTANILHO YNPOILEHHBIMHU
METONaMH.

I1pu u3BecTKOBaHUM OCTaTOYHAS XECTKOCTh K . MI‘-3KB/,IIM3)
OTCTOSIHHOM U NMpodWIbTPOBaHHOI BOAbI onpenensercs no popmye

=X, +4,+(0,8-1,5),
rie X,  — HekapGoHaTHasi XXKeCTKOCTb, Mr-aKB/nM3;
A, — pacxon KoaryJisiHTa, MT-3KB/IM".

I'[pu CONOU3BECTKOBAaHUH Maﬂomunepanmoaannmx Boa XK . AOX-
Ha HaxoauTbcs B npeaenax 0,3—0,6 Mr- BKB/JIM a Bblcoxomm-lepanu-
30BaHHBIX — 1,0—2,0 MP-BKB/nM3.

B kayecTBe KOaryJISHTOB UCNOJb3YIOT CEPHOKHUCIbIE COJIM allIOMH-
HUA U Xene3a. bonbllioe 3HaueHKe ISl polecca Koaryasuuy UMeeT
pacTBOpUMOCTDb 0bpasyloluerocs ruapokcuaa. Pactsopumocts Al(OH),
YMeHbILIAaeTCs C MOBbILLIEHWEM TEMIEPATYPbl U OKa3biBaeTC MUHUMAJIb-
Hoii npu pH = 5,5-7,5. BennunHa pH BausieT U Ha ckopocTb KoaryJsi-
LIMU 30J151 TMIPOKCHAA AJIIOMUHMSI.

[TocKoabKY rHIPOJIN3 KOaryJsiHTa NpUBOAUT K cHUXeHHUIo pH, To
NMpy HeAOCTAaTKe NMPUPOAHON 111eJIOYHOCTH B BoAy N00ABISIIOT U3BECTh
WJIH COMY, PACCYMUTBIBAst MX A03bl B COOTBETCTBUU C yKa3aHUSAMH [6].

HecMoTps Ha TO YTO KOaryasiLiusl yXe JaBHO M LLIUPOKO NMPUMEHSI-
eTcs Ui 00paboTKH BOAbI C pa3iIMUHBIMH LIEISIMMU, €LLIE HE HAaiIeH na-
paMeTp, KOTOpbIit MOT Obl B MOJIHOH Mepe XapaKTepU30BaTh NnpoLecc
koaryasiuuu. [1py BBeA€eHUU B BOAY KOAryJISHTOB M3MEHEHHIO NOABEP-
raeTcs LeJIblii psil KaYeCTBEHHBIX MMOKa3aTesieit: U3MEHSIETCS COJIeBOM
cocTaB BOIbl U, B YaCTHOCTH, collepXaHHe CyJbdaTOB U XJIOPUIOB,
3JIEKTPONPOBOAHOCTb, YBEJIMUMBAETCA MYTHOCTD U Ap. OnHaKO 3TH
(HU3MKO-XMMHUYECKHE NTOKA3aTe/U B OTAEbHOCTH B GONbLIMHCTBE ClTy-
yaeB HE MOTYT CIYXHUTb KPUTEPUSIMHU 111 OTNipeaesieHUsi ONTUMAIbHOM
103bl KOAryJisiHTa; KpOMe TOro, He KaXAbli U3 HUX MOXET ObITb H3Me-
peH. M3-3a CI0XHOCTH M3MEPEHHS HE HCTIONB3yeTCsl Hanbosee obbek-
TUBHBIH MOKa3aTeJib Koaryasiliuu — &-NnoTeHUHan, KOTOpbIM 061a1aloT
3apsiKeHHbIE YaCTHULIbI B3BECH U KOJUTOMIOB.

CN0XHOCTb OMHOBPEMEHHOM OLIEHKH U yyeTa MHOTOYMCJIEHHbIX
(aKTOpOB, BJIUSAIOLIMX Ha MPOLIECC KOAryJMpOBaHUSs, MPUBOAMT K He-
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00XOIUMOCTU IKCIIEPUMEHTAIBHOTO ONpe/ie/ieHUS 103bl KOAry/isiHTa.
[Tpo6Hoe koarynupoBanue npoBoadaT ¢ 6—10 pazTMYHBIMU HO3aMH,
OXBaTbIBAIOIIMMH IUAMNA30H MpeArnosiaraeMoii onriManbHo# ao3el. Of-
HOBPEMEHHO YTOYHSETCS 1032 U3BECTU WIH COJbI.

IInst uHTeHCUHKALIMH NPOLIECCOB KOArysiliIui U OCBETIIEHUS NPH-
MeHsioT dnokynsHTel. Hanbonbluee pacnpocrpaHeHue B Poccuitckoit
Peaepauinu NOTYYHIHA NOJTHAKPWIAMHI U aKTHBUPOBaHHAasA KpEMHHE-
Bast Kucjaora. [1pu ucnonb3oBaHuu GAOKYASHTOB MpoOHOE Koaryjiu-
pOBaHHe NOMOJIHAETCS onpeaeaeHHeM ONTUMaNbHOM A03bl (DJIOKY-
JISiHTA.

INonunakpwiamua BBOOUTCA B Boy cryctsi 1—1,5 MUH nociie noaayu
KoarynsHTa. Eciu npolieccy KoarynnpoBaHus npeaiecTsyeT o06paboT-
Ka BOJbl OKUCNUTENSIMH, KOATYISIHT BBOISIT C MHTEPBAIOM 2—3 MMH.
ITpu yrieBaHuH BoAbl pa3pbiB MEXIY NMOAaY€it yrolbHOM MyJbIbI U KO-
aryssiHTa IoJXeH cocTaBiaTh He MeHee 10—15 MUH.

Ha KpynHbIX cTaHUMAX NpeIycMaTpUBAaeTCsl aBTOMAaTHYECKOE O3H-
pPOBaHHeE KOAryJISHTa C HerpepbIBHOM perucTpauuMeil 103bl Ha CaMOIU-
wyimux npubopax. B aToM ciyyae KOHTpOJIbHbIE ONpeAeeHUS 103bl
BbIMOJHSAIOT | pa3 B CYTKM WM B cMeHy. PacyeT UCTUHHO# 103bl KOa-
ryJISHTa NPOU3BOAAT HAa OCHOBAaHWH JAHHbBIX aHA/IU3a UCXOAHOM U 00-
paboTaHHO# BOAbI MO MOKA3aTeI0 «1EeJTOYHOCTb».

B HeKOTOpBIX CITyyasiX KOHTPOJIb MO 111eJJIOYHOCTH OKa3bIBaeTCs He-
JIOCTaTOYHbIM, TaK KakK TpedyeTcs nojauieayuBaHue Wid MOAKUCIECHHE
BO/Ibl V1Sl MOAAEPXaHUS ONMTUMAJILHOIO [U1Sl Koaryasiuuu 3HayeHust pH.
B 3THX ciiyyasix KOHTpoJb ocyluecTiasiercs o Beanuynte pH. Yacrora
oTbopa npo6 ycTaHaBIMBaeTCsl B KaXIOM KOHKPETHOM CJIyyae, HO He
pexe 1-ro pa3a B CMEHy.

Mpoueccul koarynuposaHua U GUNLTPOBaHUA BOALI

Cmecumenu. ObecneyeHue ObICTpOro pacnpeaeeH1Us KoaryasiHTa B
o6beMe o6pabaTbiBaeMOi BOAbI MO3BONSAET IKOHOMUTb KOAryissHT Ha
10—-20%. ns 3¢ deKTHBHOrO CMeElLIEHHWS peareHToB ¢ Bo1o# Tpebyercs
co3/1aBaTh TYpOY/IEHTHOE IBUXEHHE ee MOTOoKa.

CyluecTByoLie rMApaBIUYECKHE U MEXaHUYECKHE CMECUTESIU B
CHJTy CBOMX KOHCTPYKTHBHBIX OCOOEHHOCTEH He B COCTOSSHMU GBICTpO
M NOJIHO pacnpeaennTb pacTBOp peareHTa B Macce obpabaTbiBaeMoii
Boabl. KpoMe Toro, ux pabora 3aBUCHUT OT NPOU3BOAUTESIBHOCTH CHUC-
TeMbI: ITPH H3MEHEHUH PacXo0B BO/Ibl MEHSIETCS U UX CMELLIMBalOLLAs
cnocobHOCThb. B cBA3U ¢ 3TMM HaMeTHaCh TEHAEHLIUS K UCMOJIb30Ba-
HHIO TPYOUYaTBIX CMecHUTeIeil, He 3aBUCSILLIMX OT pacxofa Bolbl U obec-
MeYyHrBaloOLLIMX BbICOKU I 3PdeKT cMelLIeHHS.

22



Kamepot xronveobpazosanus. BaxHbIM yclioBUEM HOPMaJbHOM pa-
00Tl kKamep x10NbeOGPa3OBaHUS ABNSETCS NPAaBUIbHBII BLIGOP CKO-
pocTeit aBuxeHus Boabl. [Ipy MablX CKOPOCTSAX MOXET NMPOU3OHATH
ocellaHHe obOpa3ylolIMXcsl XIOMbEB, MPHU OOJbIIUX — UX pa3pyLLUEHHE.
TpebyeMmuiit apdexT x10Mbe06Pa3OBaHUs U MOBBILLIEHUE MPOYHOCTH
XJIOMbEB MOTYT ObITh JOCTUTHYTHI NPU BBEAECHUU B KaMepy XJIOMbeoO-
pa3oBaHMst PJIOKYJISIHTOB.

OuucTKy BOIbI OT OCHOBHOM Macchl rpyOOaUCTIEPCHBIX TPUMeCce U
CKOary/JIMpoBaHHO# B3BECH OCYLIECTBIISIIOT B TOPU3OHTAIbHBIX, BEPTH-
KaJIbHBIX, paUalibHbIX U TOHKOCJIOWHBIX OTCTOMHHMKAX U OCBETJIUTEJISIX
CO B3BElUIEHHBIM OCaKOM U BEPTUKAJIbHbIMU, MOAAOHHBIMU OCaqKO-
YIUIOTHUTENAMH U 6€3 0CaKOYTUIOTHUTEIEIA.

TexHonoruyeckuit KOHTPOJIb 3a paboTOit ITUX COOPYXKEHHU I BKITIO-
yaer HaboaeHUe 3a pABHOMEPHOCTBIO pacripeae/ieHUs1 U CKOPOCTBIO
NBUXEHHS BObl B HUX, OLIEHKY KayeCcTBa MOCTyMNaloLleil U OCBETIEHHOM
BOJIbl, ONpeie/ieHUE KOJTMYECTBa M KayecTBa 3a7iepXaHHOIro ocajaka.

OnTtuManbHasi CKOPOCTb BOCXOISALIETO NMOTOKA 3aBUCHUT OT KOHLIEH-
TpaLMM B3BECH B UCXOQHOI Bolie U U3MeHseTcs B npeaenax ot 0,8—0,9
no 1,1-1,2 MM/c npu Bo3pacTaHUU KOHLIEHTpPALIUU B3BELLEHHbBIX Be-
utectB ot 100 o 1000—-2500 MF/lIM3.

Cpennee BpeMs npeObIBaHUS BOAbI B OTCTOHHHWKE COCTaBJISIET OObIY-
HO 3—4 4, yTO NpH cobMOAEHUU TpeOyeMbIX TMAPABIMYECKUX YCIOBUIA B
COOpYXeHHHU obecrieyrBaeT CHUXXEHUe MYTHOCTH BoIbl 10 8—12 Mmr/am’
B cooTBeTCTBHM C [6]. KOHTpOb BpeMeHM npe6GbiBaHUS BOALI B COOpPY-
XEHUH OCYLLECTBAIOT 10 XJIOpUAAM.

s ouieHKU 3¢pHEKTUBHOCTH pabOThbl OTCTOMHUKOB U OCBETIUTENEH
BbIMOJTHAIOTCS] CAHUTAPHO-XUMHUUYECKHUI U THAPOOHONOrMYECKHUIA aHa-
nu3bl Boabl. CokpallleHHbI aHaJIM3 OCBETJIEHHON BOIbI MPOBOAUTCS
1 pa3 B cytku. bonee yacto, 1—2 pa3a B CMeHy, BBITIOJIHSIOT aHAJIU3 Ha
MYTHOCTb U LIBeTHOCTb. Ha OCHOBaHMM pe3ybTaToOB aHaIW3a onpeje-
ns10T 3pPeKTUBHOCTD NMPOLIECCOB KOATYNSALUU U OCBETJIEHUS.

KauyecTBO 0cajka KOHTPOJIMUPYETCS MO MokKa3areio «3anax». Ocanok
He JOIKE€H UMETb THWJIOCTHBIX OTTEHKOB 3anaxa, KOTopble MosiBAsIoT-
Csl y HEro npu CJIUIIKOM JUIMTEJIbHOM HaKOIJEHUU B OTCTOMHUKE
BCJieICTBUE OMOXHUMHUUYECKOrO THUEHUSI OpraHMYeCKUX BELLIECTB.

HakoruteHue ocaaka B OTCTOIHHKE KOHTPOAUPYIOT NEPUOANYECKH -
MM 3aMepaMH BbICOTBI CJI0S1 OCafKa Mo AJIMHE OTCTOMHUKA. BoicoTa
3TOro CJIosl He JOJIXHa MMpeBbillaTh 2—2,5 M. B 3aBUCMMOCTH OT MyT-
HOCTH U LIBETHOCTH MCXOAHOM BOAbl U KOHCTPYKLIMKM OTCTOMHUKA Tie-
pHoOJ HaKOIUIEHHMS OCaKa MOXET COCTAaBJIATh OT HECKOJIBKMX YacoB JI0
HECKOJIbKHUX MECSLIEB.
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[1pu 06paboTke Bonbl KOAryJisiHTaMH BJIaXHOCTh OCaJlKa B 3aBHCH-
MOCTH OT UCXOAHOH KOHLIEHTPAaLMHU B3BECH U BPEMEHH YTUIOTHEHHA
ocaaka konebnercs B npenesnax 94—-99,4%.

He pexe 1-ro pa3a B roa npousBoaaT YMCTKY OTCTOHHHUKA. J/IHO U
CTEHKH ero MoIoT Boao# U obpabatbiBaloT 5%-HbIM paCTBOPOM XeJie3-
HOTO KyTopoca, fnocje 4ero Ae3uHGULIMPYIOT XJIOPHOW BOIOH C KOH-
LIeHTpaLMeit x1opa 25 Mr/am>.

I'mapaBnuyeckas Harpy3ska JUIsl TOHKOCJIOHHBIX OTCTOWHHMKOB yCTa-
HaB/IMBAeTCs B pe3y/ibTaTe TEXHOJIOTHYECKHUX IKCMIEPUMEHTOB B MNpesie-
nax ot 0,6—1,5 M/4 (W1 MaTOMYTHBIX LiBETHbIX Bon) 10 1,5-2,5 M/4
(1S MaTIOLBETHBIX MYTHBIX BOA).

DOuILTPOBANIbHBIE COOPYXEHHUS MOXHO NMPUMEHSTH KaK B KayecTBe
JIOOYMUCTKH BOIbI MOC/IE OTCTOMHUKOB WM OCBETJIMTEJIEH CO B3BELIEH-
HBIM OCaJIKOM, TaK U KaK CaMOCTOsITe/IbHbIe COOpYXeHHUsl. Bce THTIbI
¢dunsTpOBaHMS BObI (MPOLIEXHUBAHKE, TUIEHOYHOE U 00BEMHOE) BKITIO-
yaloT B ce0s1 1Ba OCHOBHBIX LIMKJ1a: pabouHii U pereHepallMOHHbIH.

BaxHe#lliMM napaMeTpoM KOHTpoJisi paboyero LMKIIa SABASETCSA
cKopocTb ¢unbTpoBaHus Boabl. [Insa ckopbix GUILTPOB B 3aBUCHMO-
CTH OT UX KOHCTPYKLIMU CKOPOCTb (PUIbTPOBAaHHUS ITPUHUMAETCS paB-
HO# 5,5—12 M/4 1 0OBIYHO NoAIEPXHUBAETCS MOCTOSIHHOM B TEYEHHUE
¢dunbTpoumkna. [Lns HabnoaeHUSA 3a CKOPOCThIO (PUILTPOBAHMUS, MO-
Tepeit Hanopa, NMPOAOCIXKUTENbHOCTHIO PUABTPOLIMKIIA, JUTUHTEIBHOC-
TbI0O U HHTEHCHUBHOCTbIO MPOMBIBKH (PUIBTPOBAJIbHbIE alnapaThl
JNOMXHBbI ObITh 000pPYIOBaHbl YPOBHEMEPAMHU, PACXOIOMEPaMH U Ma-
HOMETpPaMH.

KoHTponb 3a cocTosiHUueM GHILTpYIOLIEH 3arpy3KH 3aK/I04YaeTcs B
NpoBepKe ee rpaHyJIOMETPUYECKOr0 COCTaBa, BbICOTHI CJIOA MecKa Ha
¢dunbTpax, onpenesieHUU OCTaTOYHBIX 3arpA3HEHUH U NEPUOIUYECKOM
NMpoBEpPKe FOPU3OHTAIbHOCTU PaBUHHBIX MOAAEPXHUBAIOLLIUX CNOEB.

OnHOBpPEMEHHO C BbICOTOM CJIOSi MecKa MpoBePSAIOT TOPU3OHTaAb-
HOCTb I'PaBUHMHBIX CJIOEB, HapyllIeHUE KOTOPO# pe3KO CHHXAET CMocoo-
HOCTh HIBbTPa 3aAepXUBaTh 3arpa3HeHud. [IpoBepka nponssoauTcs
C MOMOILLBIO CMELMATIBHOTO LiyTIa BO BpeMs NPOMbIBKH GWILTpA.

DOuabTpYIOLLYIO 3arpy3Ky NMPOBEPSAIOT Ha OCTaTOYHBIE 3arPA3HEHHUSA
1 pa3 B roa. [ns 3Toro B HECKOJILKUX TOYKaX Kaxaoro ¢uibTpa Ha pas-
HO# rTybuHe oTOMPAIOT onpeaeseHHOe KOJIMYECTBO 3arpy304YHOro Ma-
Tepuaa. OTMbIBKO#H OTOOpaHHOM NMpoObI M MOCEAYIOLMM aHAJTU30M
onpeaensoT KOJIMYECTBO OCTATOYHBIX 3arpsA3HEHUH U UX XapaKTep.
I'Ipu 60sbLLIOM cOepXaHUU B COCTaBe OCTaTOYHbIX 3arpsA3HEeHU 6aK-
TePHil, KI€TOK rTHApOOHOHTOB U OPraHUYECKHUX BELLECTB MPOU3IBOAAT
CaHHUTapHYI0 00paboTKy HHUNbTPa XJIOPOM.
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SddexTuBHOCTD Npotiecca GUILTPOBAHUS OLIEHUBAIOT CPABHEHM -
€M KayecTBa MOCTynawlieil Boabl U GpWIbTpaTa Mo UX MyTHOCTH, LIBET-
HOCTH (4yepe3 Kaxable 2—4 yaca) U 6aKTEpUOJIOTHYECKUM TOKa3aTe-
JiaM (1 pa3 3a 10 cyTok).

OtknoHeHHe MyTHOCTH (GUIBTPOBAHHO BOJbI OT 3aIaHHOM ABJISA-
eTca Haubosnee 06 bEKTUBHBIM MapaMeTpOM BbiBoAa pUAbTpa Ha Mpo-
MbIBKY. OIHaKo yallie /I 3TOr0 UCNOJIb3YeTCs KOCBEHHbII MapaMeTp —
MaKCUMabHbI NPUPOCT NOTEPb Harnopa B 3arpy3ke ¢uibTpa, U3Meps-
€MBbii1 HenmocpeACTBEHHO AudMaHoMeTpoM. O npupocTe norepb
Harnopa MOXHO CYAMUTb IO MOBLILLIEHUIO YPOBHS BOAbI B PUILTPE, €ECH
GunbTp He CcBSA3aH r'MAPABINYECKH C APYTUMU DUIBTPAMHU.

JLst onpeaeneHus IJIUTENbHOCTH MPOMBIBKH MO NMPO3payHOCTH Tpo-
MBIBHOIA BO/Ibl, COpacbiBaeMOii B CUCTEMY BOIOOTBEAECHUS, UCTTO/Ib3YIOT
doroanexTpuyeckue npudopbI-curHanusaropbl. UHTEHCUBHOCTD Mpo-
MBbIBKM MOXHO peryJIMpoBaTh Mo napaMeTpy, XapaKTepHu3ylollieMy CTe-
NMeHb pacuIupeHMs 3arpy3ku, — BbICOTE MOABbEMA CJIOSl B3BELLIEHHOTO
necka. KoHTposb 32 3TUM napaMeTpoOM MOXHO BECTH YTNPOILEHHBIMU
onTUyecKkuMu npubopamu. [Ins Takoro npubopa, ycTaHOBJIEHHOTO Ha
onpejesieHHOM ryouMHe, noadupaloTcsl cCjla MCTOYHUKA CBeTa M pac-
CTOSIHWE MeXIy HUM U CBETONPUEMHHUKOM, MPU KOTOPBIX CUTHAJI O 3a-
TEMHEHUU OyleT BO3HUKATh NPHU TpeOyeMOM paclliUpeHUH 3arpy3KH.
BTOT CUTHAT M UCTOJIL3YIOT ISl YTIpaBJ€HUS pacXOAOM MPOMBIBHOI
BOJIbL.

CrpemieHHe KOHTPOJIMPOBAaTh MYTHOCTD Y LIBETHOCTb BOJIbl HEMNpe-
PBIBHO M HCKJTIOYUTH (hakTOp CYOBEKTUBHOCTH, XapaKTepHBbIH Ui Bcex
3KCIMPECCHBIX JTaBOpaTOPHBIX OMNpeesieHU i, TPUBENO K MOMNbITKaM COo-
31aTh aBTOMaTHYECKH AEHCTBYIOLLYIO annapaTtypy, OCHOBaHHYIO Ha
CBOICTBE CBETa YMEHbBIIATh CBOI0 HHTEHCUBHOCTD NMPU NPONYCKaHUHU
yepe3 XHUIKHE Cpelbl 3a CYET NMOMJIOLEHUS U pacceMBaHUsl. CooTBeT-
CTBEHHO 3TOMY CYWIECTBYIOT Ba MPUHLIMIIA UBMEPEHUSA MYTHOCTH U
LIBETHOCTH: TypOoauMeTpUyeckuit (abcopObLUMOHHBINH) U HedenoMmer-
pHYECKHit (THHAANEMETPUYECKHIA).

[Tpu cpaBHUTEIBHO HEOOJBILIMX KOHLIEHTPAaLIUSAX B3BEILIEHHbIX Yac-
TULl ¥ MTOCTOSTHHOM JIMCTIEPCHOM COCTaBe KOHLIEHTpallUsl B3BECH U
ONTHUYECKas TUIOTHOCTb BOABI CBSI3aHbI JIMHEHHON 3aBUCUMOCTbIO. DTUM
1 MOJIb3YIOTCA VISl UBMEPEHUSI MYTHOCTH METOJIOM TYpOOIUMETPUH.

B HedenomMeTpe MYTHOCTb KOHTPOJIMPYIOT [0 CTENEHU OTPaXXeHUs
cBeTa OT B3BELLIEHHBIX B BOIE UHOPOAHBIX YAaCTULL, YTO MO3BOJIIET KOHT-
pOJIMPOBaTh MyTHOCTB B GosbLuKX npezaenax — ot 0 go 150 mr/am>.

B nocaeaHue roabl 1151 60pbObl CO BTOPUYHBIM 3arps3HEeHUEM NMH-
TheBO# BO/IbI B MPOLIECCE €€ TPAHCTIOPTHPOBaHMA Bee Gosibliiee pacmpo-
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CTpaHeHHe Noay4aioT 6bIToBbIE (PUNBTPHI, YCTAHABIWBaeMbl€ C BOAO-
pa3bopHo# apMaTtypoit y notpebuTeneii BogonpoBojaa. 3To MexaHH4yecC-
KHe, MeMOpaHHble, COpOLIMOHHbIE H HOHOOOMEHHbIE QHIBLTPHI.

B 1a6n. 1.5 npuBeneHbl OCHOBHbBIE XapaKTEPUCTUKH ITHX GWILTPOB,
KOTOpbI€ BJIMSIOT Ha NMOKa3aTe/IM KayecTBa MUThEBOH BOJbI.

Ecnu Ha nepeceyeHuM nokasarens KayecTBa BOAbl H KOHCTPYKUHH
¢unbTpa B TabN. 5 CTOUT 3HAK «e» — 3Ta KOHCTPYKLMS HUILTPaA MMO3BO-
JIIET CYLIECTBEHHO YNYYLIMUTH MoKa3areJib KaueCcTBa BOJbI; €CJIH 3HaK
«—» — BIIMAHUE PWIbTPA ITO KOHCTPYKLUHUH HE3HAUYHUTEJILHO.

1.4. KOHTPOJIb NPOLIECCOB OBE33APAXXWBAHUA BOAbI

Insa oGe33apaxuBaHHUs BOIbl HCITONB3YIOT B OCHOBHOM [1Ba METO-
Ja — obpaboTKy BOAbl CHJIbHBIMU OKHCIUTENSAMH (XJIOp, O30H, Nnep-
MaHraHaT KaJiusl, nepeK1ch BOAOPOa U JIp.) U BO3IEMCTBHEM Ha BONY
yabTpadHosieTOBLIMHU JiydaMH. Yallle Bcero B KayecTBe 06e33apaxu-
BalOILIUX areHTOB UCIOJIL3YIOT XJIOp JIHOO €ro COeAMHEHHUS. AUOKCHUI
XJlopa, TMIMOXJIOPUTHI HATPHUS U KAJIbLIMS, XJIOPHYIO U3BECTH, XJIOpa-
MHHBI.

HeobxonuMyto 103y xJiopa NpMHUMAIOT Ha OCHOBAaHUM MPOOGHOTO
XJIOPUpPOBaHHSA, MO pe3yJbTaTaM KOTOPOro CTPOST rpadMkK xjoporno-
[JIOLLIAEMOCTH BOAbl. 3aiaBasich TpeOyeMOit KOHLIEHTpaLlUed OCTaToy-
HOro cBOOOAHOrO XJI0pa, Mo 3ToMY rpaduKy onpeaensior 6aKrepuLIUa-
Hyl0 103y xnopa. [Lns o6e3zapaxuBaHusi o6paboTaHHO#H BO/IbI TOBEPX-
HOCTHbIX UCTOYHHUKOB OObIYHO TpebyeTcs 103a xopa 2—3 Mr/,uM3.

KoHTakT npoueaiuei o4UCTKY BOAbI C XJIOPOM JIOJIXXEH OCYIlIe-
CTBNATLCA HE MeHee | 4, NMPH 3TOM KOHLEHTpaLMsi OCTaTOYHOro CBO-
6oaHoro xJjiopa B Mectax 6auxaiero sojgopa3zbopa gojixkHa ObITh
0,3—0,5 mr/am’ [7).

Ha 3¢ ¢dexTuBHOCTD 6HaKTEpULIMAHOIO AEHCTBUS XJiopa GoMblioe
BJIMSIHHE OKa3biBAaeT PEXHUM CMELLIEHUS €ro ¢ BOIOM: NMpH GLICTPOM pac-
npelesieHUHU peareHTa Bo BceM o6beMe Bofibl 06€33apaXuBaHHe Ipo-
MUCXOAUT MTHOBEeHHO. [1o3TOMy B pe3epByapax YMCTOM BOJABI JOJIXKHA
ObITb OGecreyeHa NOCTOAHHAsA LUPKYJISLIMS U MONHBIA OOMeH BObl
JOJIXEH MPOUCXOAUTD He boJiee yeM 3a 5 CyTOK MnpH TeMnepatype 18°C
Y He 6onee yeM 3a 10 cyTok npu Bosiee HU3KKX TEMIEpaTypax.

BapuaHT 06e33apaxiBaHH1si XJIOpPUPOBaHHEM C aMMOHU3aLIMeN NpU-
MEHSIIOT B ABYX C/lyyasix: [Ulsl CHUXEHHS 3araxa Bobl M Ui KOHCepBa-
LMK OCTAaTOYHOM KOHLIEHTPALMM X10pa Ha bonee TUTENbHbIH NepHO.
AMMOHHM3aLIMIO MPOBOMSAT 10 BBO/a XJ10pa, €C/IK BOAA COAEPXHT (peHO-
Jibl WU ApyrHe opraHuyeckKue CoeiIMHEHHUs.
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KoHTposnb 1036l peareHTOB MPOU3BOAAT M0 pacXody XJiopa U aMMM-
aKa M 1o ocTaToyHoMYy XJI0py (CBOOOAHOMY WUJIU CBA3aHHOMY B 3aBUCH-
MOCTH OT pexxuma xJiopupoBaHusi). Kaxnyio cMeHy B3BeLUMBaIOT 6OYKHU
MJIH OaJUTOHBI C peareHTOM M TaKUM 00pa3oM ONpe/esisiioT ero pacxos,
3a cMeHy. 'uapobuonorudyeckuit aHaiu3 obe3sapaxxeHHOM BoabI MPoO-
BOJAT 0ObIYHO 1 pa3 B cyTku. bakTepronornueckue rnokasaresiv B ouu-
LLIEHHO BOlEe onpenensioT He pexXe ABYX pa3 B CyTKU. OCTaTOYHYI0
KOHLIEHTpaLMIO XJlopa B Boae, MoAaBaeMoOil U3 pe3epByapoB YUCTOM
BOIbI, ONIPEAESIIOT KaXIbii yac.

Haubonee acpekTBHBINi peXXUM XJIOPUPOBAHUS BOIBI MOXHO 0bec-
MEeYMUTh, ECJIU NO3Y XJIOpa KOPPEKTUPOBATh MO CBOOOAHOMY XJIOpY B
obpabaTbiBaeMoit Bofe. DTO caMblif MPOCTOi crnocob yyera peasbHOM
XJIOPIOIIOLIAEMOCTH AaHHOM BObI.

O, u KMnO, — 6oree cuiibHble OKUCIIUTENH, YeM xiop. Heobxonu-
Mble 03bl 030Ha JUISl 00e33apaXXuBaHUS MOA3EMHbIX BOJ He JOJIXKHbI
npesbiliath 0,75—1 Mr/nM3, a 11 GunbTpoBaHHOM Boabl — | —3 MF/,IIMS.
ITponoIXUTeNBHOCTh KOHTAKTa 030Ha C BOIOM 3aBUCHUT OT psaa dak-
TOPOB: KayeCTBa BOJIbl, TEMNEPATYPbl, KOHLIEHTPALIMXU 030HA B 030HO-
BO3IYIIHOI CMeCU, KOHCTPYKLIMU CMECUTEISI, HO B CPEJHEM COCTaBJISI-
eT 5—20 MuUH.

JIng npaBUJILHOTO BeIEHUSI TEXHOJIOIMYECKOTo Mpoliecca 030HUpPO-
BaHUs1 KOHTPOJIUPYIOT pacXo/l NocTynaloleii Ha 030HUpOBaHUE BOAbI,
KOHLEHTPALMIO 030Ha B 030HO-BO3AYLIHOW CMECH IOCJIe 030HATOPOB
M TIpH BIOpOCe B aTMocepy, a TakxKe cofiepXaHHe OCTaTOYHOTO 030Ha
B BOJ€ MOC/e CMECUTEIEN.

J1ns KOHTPOJIA colepXaHUsl 030Ha B BOJIE CTAHLIMM BOAOMOATOTOBKH
CHa0XaloT pa3/IMYHOro TUMa aHAJIM3aTOpaMHM, AEHCTBUE KOTOPBIX OC-
HOBbLIBaeTCsl Ha METOJax BOJIbTaMINEPMETPHUH, CIEKTPOOTOMETPUN U
XeMWIIOMUHECLEHLIUM.

B aHanu3aTopax, paboTa KOTOpPbIX OCHOBbIBAeTCS Ha MPUHLIMATIE
BOJIbTAMITIEPMETPUM U KOTOpbI€ BKJIIOYAIOT IMOJISIPU30BaHHbIE rajibBa-
Honaps! (HarpuMep, Cu/Au, Cu/Pt, Pt/Au, Ni/Ag v ap.), Nnpou3BoaHT-
csl CpaBHEHUE CUTHAJIOB U3MEHEHHUS CUJIbI TOKA MPH MPOIYyCKe yepe3
3/1eKTPO/bl BOJbI 10 U MOC/IE 030HUPOBaHHUS, T.€. KOTla OKUCTUTENIEM
OCYILECTBJISIETCS AENOsipU3aLiusl 3JIEKTPOIOB.

Tak KaK 030H B psiie pacTBopuTeieit (ppeoHe, YeTbipexxyiopuc-
TOM yrJjiepoje U T.A.) JOBOJIbHO CTaOMUJIEH, TO €r0 KOHLIEHTPALUIO
MOXHO U3MEPATb B pacTBOpaX JaHHBIX BELLECTB CITOCOOG0M CNEKTPO-
¢0Tome'r?uu. YyBCTBUTENILHOCTH METOA MOXET COCTABUTD NMOpsIKa
1074—10" MOJIb/,ElM3 . OnHaKo npuMeHeHHe 3TOro METOJIA OrpaHHUUYEHO.
OCHOBHOI1 €ro HeJOCTaTOK COCTOUT B NoAGope cnocoboB KOMMeHcaluu
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MOrJIOLEHHSA HINYYEHUS pacTBOPHUTEJIEM, KOTOPOE B YCIOBUAX OMbITa
MOXET ObITb BEJIMKO (T.€. MOXET NMpeBbILLIATh MOTJoleHHe, 06ycnoB-
JICHHOE HaJIHYMEM O30Ha).

M3BecTHB KOHCTPYKLIMY ra30aHajJu3aTopoB, B OCHOBY AE€HCTBHUSA
KOTOPbIX MONIOXEH CNOocod U3MepeHUs] UHTEHCUBHOCTH XEMWIIOMHHEC-
LIEHTHOTO CBeYeHHs1, BO3HUKAIOLLIETO NMPH peakLUH paCTBOPEHHOIO B
BOJ€ 030Ha ¢ peakTuBoM. [1pnbop, Kak npaBU10, UMEET BbIXOI Ha aB-
TOMaTHUYECKH 3aMUChIBAIOLLUIA MOTEHLIMOMETP, LLIKaJla KOTOpOro oTrpa-
AyHpOBaHa B eIMHHULIAX KOHLIEHTPAaLIUKU OCTaTOYHOTO B BOJE O30Ha.

KoHLIeHTpalHi0 030Ha B 030HO-BO3AYLIIHOW CMECH KOHTPOJIUPYIOT
030HOMETPOM, NMOCTPOEHHbIM Ha 6a3e razoaHajiM3aTopa pTYTHBIX Ma-
poB. [puHUMN AeiicTBUA ero OCHOBaH Ha CBOMCTBE O30Ha MOMJIOLIATh
yAbTpaHoIETOBbIE JIYUH.

[1pu npumenennn KMnO, Heo6X0MMMO HCKITIOYUTD OMACHOCTb MO-
najgaHMs B OYHLLEHHYIO BOAY OCTaTOYHOro MapraHua cBepXx npeiebHOM
€ro KOHlUeHTpauuu, paBHoi 0,1 Mr/nM3.

[Nepexucs Bonopoaa H,0O, 6akTepuiinaHa no OTHOLIEHHIO K BO30Y-
JUTENIAM KMILIEYHBIX 3a60neBaHuH O06e33apaxuBaloOLLMii :-xb(belcr H,0,
B OTHOLUEHUH OaKTepHUit .nomurae’rc;l no3oi 3—10 MF/IIM B OTHome-
HUM BUPYcOB — 6—10 Mr/am> 1 ciop — 100 mr/am>.

YnvTpaduosierosbie JyuH ¢ JUIMHOM BoNH 220—280 HM AeicTBYIOT
Ha 6akTepuu ryburesibHo. bakrepuuMaHOe IeiCTBHE YIbTPa3BYKOBBIX
KoJsiebaHU I BO3pacTaeT ¢ yBeJIMUEHUEM HHTEHCUBHOCTH YNbTPa3BYyKoO-
BOTO MONS U NMPOAOIXUTENBHOCTH BO3eiCTBUSA ero Ha Boay [8]. Kaue-
CTBO 00/Iy4EHUS1 KOHTPOJIUPYIOT OObIYHBIMH OaKTEPHONOTrHYECKHMHU
aHaJIU3aMH.

1.5. KOHTPOJ1b NPOLECCOB ®TOPUPOBAHUS,
OBECO®TOPUBAHUA, OBE3XENE3UBAHNS BOAbI,
YOANEHURA MAPTAHUA

dToprpoBaHHe BOAbI CleAyeT OCYLIECTBAATb MpHU conepxaHuu F B
Heit < 0,7 Mr/nM:". Mecto BBoaa F — nocie OUMCTHBIX COOPYXEHHI,
TaK KaK MpoLecchl OYUCTKH CHHUXAIOT ero KOHLIEHTPALMIO B BOJE.

Jns ¢propupoBaHUs MUTHEBOI BOIbI MOXET ObITh MCMONB30BaH Pl
¢ropconepxalumx coeAMHEHUH), TaAKMX KaK KpeMHe(TOPUCTBI HaTpHiA
NaSiF, kpemuedropucras kucnora H,SiF,, dropucrniii Hatpmit NaF,
KpeMHe(pTOPUCTbIH aMMOHHUM [(NH4)2 SiF¢], dTopucTeiit kKanbumit
CaF,, ¢ropucrosonoponHas kucnora HF, kpemuedropucTblit kanui
K,SiF, kpemHedTopucTslit antoMutnit Al,(SiF),, propucteiit  amo-
MUHUIA AlF, 1 paa apyrux.
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OnHUM U3 BaxXHEHIIUX HanpaBJeHUI B TEXHOJIOTHYECKOM KOHTPO-
Jie 3a npoueccoMm propupoBaHUs sIBJIsiETCS obecrieueHUe TOYHOCTH
JO3UPOBKHU peareHTa C LeJiblo NMpeloTBpalLeHUs MOCTYIUIEHUS B NUThe-
Byl0 Boay u36siTKa ¢ropa (> 1,2—1,5 mr/am>). KoHTpons ocyiuect-
BJISIIOT 10 KOHLIEHTpaLMKU U pacxoay propcoaepXaliuxX peareHToB U Mo
KOHUEHTpauuu ¢ropa B 06paboTaHHOM BOJE.

KoHTponio Takxe nomnexur pabouas KoHLEeHTpaLus ¢pTopcoaep-
Xatlero peareHTa: ¢ropuaa Hatpusi — 2—2,5%; KpeMHedTOpUCTOrO
HaTpusa — 0,25%; kpemMHedTOpUcTOoro aMmmouust — 7%; propun-6u-
¢dropua ammonus — 6—10%. INpoBepsaioT HaUYKe o6opyIOBaHUS 1S
TOYHOIO NMPUrOTOBJIEHUSI pacTBopa (pToppeareHTa (BeCbl, BOAOMEpPbI
M [Ip.) ¥ obecrieyeHus Xopolllero pacTBOpeHUs peareHTa (Heo6XoauMo
He MeHee 2-4YacOBOTo NMepeMeLIMBaHUS €0 C BOAOK) — HaIMYUe Mexa-
HUYECKHUX MellaJloK, nNpucrnocobneHuit ais 6apboraxa c nojgayeit Bos-
fyxa pacxonoM 8—10 ji/cxm>.

HleTajibHO paccMaTpUBaeTCs BaXHEHIUWii y3el — KOHCTPYKLIMS 10-
3aTopa, OTAaBasi MpearnoyYyTeHUe NpPONoOpPLHOHAIbHBIM Ao3aTopaM (Ha-
npuMep, A103UPYIOLLIMM HacocaM C aBTOMAaTUYECKUM peryIMpOBaHUEM).

Ha GonblIMHCTBE BONOOYUCTHBIX CTaHLMAX (GPTOpPUPOBaAHKE BOAbI
ABRIsieTCs nocaeaHei craaue oopaboTku ee, He CYUTas XJIOPUPOBAHHUS.
Xnop u ¢rop MoxHo nobaBnaTb ogHoBpeMeHHO. [1pu aTOM cneayer
UMETb B BU]ly, YTO XJIOP U €ro Npou3BoJAHbIe 06ecLBeYUBaAIOT KOMIIO-
HeHTbI, Jo6aBsieMble MpU orpeaeieHUU GTOpUIOB B BOJE, YUTO MOXKET
NaTh OIMOKY B onpeaeeHUH KOHLUEHTpaLUuu ¢pTopa B BOE.

IIna obecdTopruBaHUs BOAbI B HAaCTOsILLIee BpeMs MIPUMEHSIOT Clie-
AYIOLLHE METO/bI: ) HOHHbIH OOMEH Ha CeNIEKTUBHLIX MO OTHOLUEHUIO
K ¢TOpy aHMOHUTaX; 6) copOLMS CBEXEBbIAEIEHHbBIMU OCaKaMy —
TMAPOKCHIAMM ATIOMUHHUS WK MarHus, a Takxe ocgaroM KaibLus.

Ecnu B pe3synbrate o6echTopMBaHUA KOHLEHTpaLUs ¢pTopa B Boae
OKaXeTcsl HUXe ONTUMAJIbHOM, €€ MOBBILIAIOT NMyTeM 1o06aB/IeHUS CO-
OTBETCTBYIOLLErO KoJIMuecTBa HeoOpaboTaHHOM BO/DI.

Yacrora otbopa npob 1 Habop nokasaresieit, Mo KOTOPbIM OCYLLECT-
BJISIETCA KOHTPOJIb KayecTBa BOAbI, yCTAHABIUBAIOTCA CAHUTAPHLIM
BpPayoM C YUE€TOM MECTHBIX YCIOBHIA.

J11st onepaTMBHOIO KOHTPOJIS cofiepXaHust ¢pTopa B BOJIE Ha ONTTUMATb-
HOM YPOBHe Kak (pTopupoBaHHeM, TaK U obechToprBaHUEM LieNecoo0-
pa3HO NPUMEHSITb aBTOMAaTHYECKHE aHATU3aTOPbl. B H3BECTHBIX KOHCTPYK-
LIMSIX TAKUX TPUOOPOB coaepxaHue GTopa B BOJIE ONpeAeNsIoT Mo UHTEH-
CUBHOCTH OKPAaCKM CMECH KOHTPOJMUpPYEMO# BOAbl C HHAWKATOPOM.
Jlo3upoBaHKe BOAbI U MHAMKATOPA, MPUTOTORJIEHUE CMECH M NOJIaya ee B
KioBeTY (hoTOMETPHYECKOrOo GJI0Ka OCYLIECTRISIIOTCS aBTOMaTUYECKH.
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B Bone, nonaBaeMoii LieHTpaNTH30BaHHBIMH CHCTEMaMH XO3SIHCTBEH-
HO-NTUTBEBOIO BOIIOCHaﬁ)KCHHH, colepXaHue Xeje3a gormyckaeTcs HE
6onee 0,3 Mr/.{uu I1pu nonaye noa3zeMHbIX BO B BOAOMPOBOAHYIO CETh
MO COrJIacOBaHMIO C OpraHaMu CaHUTapHO- anunemuonoruqecxoﬁ
CITYXO6bl MOXET OBbITh IOMYILEHO cofepXaHue Xee3a Ao 1 MI‘/IIM Ha
MHOTHX NMPOMBbILIUIEHHBIX NPEeANPUATHSX, TAe Bola ynorpebasercs 1Uis
NMPOMBIBKH MPOMAYKTa B MpoLIECCe €ro U3roToBleHHUs, B YaCTHOCTH B
TEKCTWIbHOMI MPOMBILIUIEHHOCTH, AaXe HEBLICOKOE COIEpXaHHE XeJie-
3a B BOJi€ MPUBOIMT K OpaKy NpOAyKLHH.

Ecau KoHUeHTpauus Xeje3a B Boae He npesbiinaet 10 Mr/nM
pH 26,7, menoynocts 11 = 1 u okucnseMocTs He Gonee 6—7 MI‘/I[MJ 0,,
TO 0be3Xele3MBaHHE OCYLLIECTBIAETCS METOIOM YTIPOLLIEHHON a3paLivH
¢ dunbTpoBaHueM. Bona oborauiaeTcss KHCJIOpPOAOM MPH U3JIMBE H3
nojaioliero Tpybonpososa ¢ Beicotsl 0,5—0,6 M B pacnipee/IMTE/IbHYIO
Kamepy dwibTpoB. [1pu duibTpaLiMu Boabl Yepe3 3epHHUCTBIA CJIOH 3a-
I'PY3KH Ha MOBEPXHOCTH 3epeH oOpa3yercs KaTalMTHYecKas IUIEHKa,
cocTosllast B OCHOBHOM M3 rMIPOKCHA XeJjle3a. ITa IUIeHKa HHTEHCH-
GHLHMPYET npolecc OKUCIEHUS U BblIeJeHHUS XeJie3a U3 Boabl. s
o0pa3oBaHUs KaTAJIUTHYECKOM TUJIEHKH HEOOXOAUMO NMPHUCYTCTBHE B
Bojle pacTBopeHHoro O, B konuyectse 0, 6—0,9 mr Ha | mr Fe?* [8].

I1pu 3Kcrutyataumu coopy)xeunn NMpUMEHSEMBIX VTSl 0be3xXeNe3u-
BaHUSA BOJIbl, HEOOXOAUMO CJIEAUTh: 3a MOJHOTOH yAaJleHUS U3 BOIbI
CO, ¥ HacbllEHHs ee KUCIOPOIOM (MpH a3pauMH); BLICOTOH ClIoeB
HacaJKM, YHCJIOM MX U pa3MepaMH 3JIEMEHTOB HacallKi B KOHTAKTHBIX
Y BEHTWISITOPHBIX NPalMPHSX; BpeMeHeM NMpeObIiBaHUSA BOJIbI B COOPHBIX
M KOHTaKTHbIX pe3epByapax (ontumanbHoe — 30—40 MHH); onTUMAaJb-
HbIM 3HaYeHUeM pH, npu KoTopoM Haubonee UHTEHCUBHO NPOTEKAIOT
npoLuecchl TMAPOJIM3a, OKUCIIEHHUST U XJIonbeoOpa3oBaHHUs XeNe30C0-
JIepXallluX BELECTB; COCTOSSHHEM OTBEPCTHH B JJPEHaXHBIX CUCTEMAX
¢GwnbTpoB. UTOOBI YAYUILIUTH OTMBIBKY BEPXHErO CJiosl ecka B Guib-
Tpax OT 3aJIEPXXaHHbIX XENE3UCTbIX 3arpsI3HEHHUH, clledyeT NnpeaycMmar-
pHUBaTh YCTPONCTBO U151 TOBEPXHOCTHOM MPOMbIBKH H NMPOAYBKH HWib-
TPYIOLIETO C/I0S BO3IYXOM.

1.6. KOHTPOJ1b NPOLIECCOB CTABU/IUSALIUOHHOWN
OBPABOTKHW BOAbI. YOANEHUE TA30B: KUCJIOPOAA,
CEPOBOAOPOA

INoa crabuwiuzaunoHHoi 06paboTKOM BOABI MOHUMAIOT Halnpas/ieH-
HOE U3MEHEHHE PaIHYHbIX GOPM CYLLIECTBOBAHHUS COEIMHEHHIT Heop-
raHM4YecKoro yriepona B Boze. [1pv 3ToM cuuTaercs, YTO yCTaHOBJIEHHE
B BOJIE B pe3yJ/ibTaTe CTabMIM3aLIMOHHOH 0OpabOTKH €€ TaKMX KoJIMye-
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CTBEHHBIX COOTHOLLUEHUI MeXay 3TUMU HOopMaMH, KOTOpbIe COOTBET-
CTBYIOT TpeGOBaHHUSAM pacyeTa 1o UHAEKCcaM CTabUIbHOCTH, NMO3BOJISIET
KOHTpOIMpoBaTh KHHETUKY JIBYX TeXHOJOTMYECKHU Ype3BbIYaifHO BaX-
HBIX MPOLIECCOB BOAOINONb30BaHHUS: 2IEKTPOXUMHUYECKYIO KOPPO3HIO U
BbllajieHHe KapOOHATHLIX OT/IOXEHUH (MHKPYCTaLlMI0) Ha TrpaHUlLIe
KOHTaKTa JABYX cpel — BOAbl U KOHCTPYKLIMOHHBIX MaTepHaoB TpyO
(o6opynoBaHus).

JI1s1 KOHTpOJISl arpeCCUBHOCTH BO/Ibl MPUMEHSIOT CTabMIIM3aLIMIO e
peareHTamu, ¢pUIbTpaUUIoO U AeKapOoHU3aLuio. B kayecTBe peareHTOB
MCMOJNB3YIOT U3BECTh, COY U COEAUHEHUSI OpraHU4YeCcKoro U Heopra-
Hu4yeckoro ¢ochopa. CrabunusalMoHHble QUIBTPHI 3arpyXaloT
ApoOJIEHBIMU NPUPOAHBIMU KapOOHAaTaMH — MPaMOpPOM, U3BECTHS -
KOM, MEJIOM, NOJIOMMTOM, KOpaJJlaMU, CUJIMKAaTaMHU U UCKYCCTBEH -
HBIMH — MarHoMaccoi, HIOTpaJJaiTOM U aHUOHOOOMeHHO cMOJIoit B
GukapboHaTHoii popme. ITpu nekapborusaunu yranenue CO, 10CTH-
raercs MO0 NMpoayBaHUEM Yepe3 BOAY Bo3ayxa, MO0 NOJIOrpeBoM ee
1o temrneparypsbl 40—50°C.

JLnist npenoTBpallieHUs OTJI0XEHUIT KapOoHaTa KaJIbLIUsl TPUMEHSIOT
yMSIr'YEHHUE, MOAKUCIEHUE, KapOoHU3aL M0, pocdaTupoBaHUE BOABI U
BO3JEiCTBUE HA Hee 3IEKTPOXUMHUUECKUMHU, MarHUTHBIMH U YIbTpa-
3BYKOBBIMHU TMOJISIMH.

JIst olleHKH BIMSAHMSA CTaOMJIBHOCTH BOAbI HA pacCMaTpUBaeMble
MpoLIeCChl KOPPO3UU U UHKPYCTAaLlMU B HacTosilliee BpeMsl MMeeTCsl He-
CKOJIBKO pacyeTHbIX HHAECKCOB. BONBIIMHCTBO U3 3TUX MHIEKCOB MNpe/-
JlaraeTt oLueHUBaTh MOBeAEHHUE YIJIEKUCIIbIX COEAUHEHUA BOABI B KOH-
KPETHBIX TEPMOAMHAMHYECKHUX YCIIOBUSX C ITOMOLLBbIO HHAWBUAYAIbHBIX
pacuyeTHBIX HopMy: MHAEKC JlaHXebe (B OTe4eCTBEHHOM NMPaKTUKE
[6] n3BecTHBIN MO HA3BaHUEM «MHIEKC HaCBILLEHUSI»); MHIEKC CHO-
nHKa—J>XXeHKHHCa; UHAEKC MTHOBEHHOTO MepechiLEHHUS ; MOTEHLUA
'OCAXACHHUSA YTJIEKMCIIONO KUTBLIUS; MHAEKC ABUXKYILIEH CUIIBI U psill NTPO-
MU3BOAHBIX OT 3TUX UHIEKCOB OUEHOYHBIX KPUTEPHEB. DTU UHAEKCHI
ABJISIIOTCH aJbTEPHATUBHBIMU, XapaKTEPU3YIOLLIUMU CBOCTBAa BObI
TOJILKO Ka4eCTBEHHO: BoAa JIMO0 KOPpO3UOHHO-aKTUBHA, TMOO HH-
KpycrabenbHa. Takasg nHdopMaLus oOHapyXHBaeTCs MpPU COMNOCTaB-
JNleHUH PaKTUYECKUX 3HAYEHUIT MHIEKCOB, BIYMCIIEHHBIX O HHAWBH-
AyabHbIM (POpPMYJIaM, C COOTBETCTBYIOLUMMHU MX KDUTHYECKMMH 3Haye-
nusiMu. ITocnenHue ornpenensiioTcs cieAyIOLUMU BETMYUHAMU: HHIEKC
NBUXYLLUEH cuiibl — 1 en.; PIH,E[CKC MTHOBEHHOTO IepechIlliEeHUs U Mo-
TeHUMUaN ocaxaeHusas — 0 MF/,IIM CaCO,; unnekcsl Jlanxesnbe u CHo-
nHka—JxeHkuHca — 0 el.; MHAEKC arpecCUBHOCTH — 12 en. B cra-
6uibHOM Boe uHAeKC PusHepa paBeH 6—7 en. I1pu 3HaueHUsIX Bbille
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KPHUTHYECKHUX HHIEKCHI (KpoMe HHAeKca PH3Hepa) CBUIETENBCTBYIOT O
nepechillieHHOCTH BOAbl KapGOHATOM KabLiMA; Ha06OpOT, NpH 3HaYe-
HHUAX, MEHBLLIUX KPUTHYECKHUX, HHIIEKChl YKa3bIBalOT Ha €e arpecCUB-
HocTb. CBA3b HHIAEKca PHU3Hepa ¢ cOOTBETCTBYIOLIMM KPUTHYECKUM
3HauYeHHeM UMeeT oOpaTHBIi XapakTep.

B pa3Hoit Mepe ycnelHbIM siBNsieTcst TPpUMEHEHHE VTS OLIEHKH BITU-
AHUA CTaOMUJIBHOCTH Ha COCTOSIHUE BOAbI HHTErPaJibHbIX HHAEKCOB,
YYUTHIBAOIIUX HAapsAdy C colepXaHUEM B BOJ€ KOMITOHEHTOB
YINIEKHC/IOTHO-Ka/IbLIKEBOTO paBHOBECHS! KOHLIEHTPALIMHK B HEH UHTH-
OGHTOpOB M CTUMYJIATOPOB Koppo3uu. Hanbonee 3HaUMMBIMM CPEAH HHUX
ABJISIOTCS XJIOpUADI M cynbodatsl (MHAeKC JlapcoHa U MeToarHka Mop-
raHa); KUcNopojl, KpeMHHMiA, a30T M AMOKCHA yraepoaa (MHAeKC Punau-
Ka); CWIMKaThl U CyMMa BceX aHMOHOB (MHIeKc Kecus U MeToauKa
Muep3a). UHTerpanbHble HHAEKCH YXXe KOJTUYECTBEHHO OLIEHHBAIOT
(xoTs1 M 1O0CTAaTOYHO rpy60) UHTEHCHBHOCTD IMPOLIECCOB KOPPO3HH H
MHKPYCTaUMHU KOHCTPYKLIMOHHbIX MaTeEpPHaJIOB B BOJE.

Hanuuue HecKoNbKHX pacyeTHbIX UHAEKCOB CTAOMIBHOCTH U COOT-
BETCTBYIOLLIMX UM MOJIENIEll COCTaBa HEKOPPO3WOHHOM WK HE BblaeNns-
loulei KapbOHaTHbIE OTIOXEHHUS BOAbl CBUIETENLCTBYET, C ONHOM CTO-
POHBI, O CJIOXHOCTH NMPOUCXOASLLIMX NPOLIECCOB H, C APYTOi CTOPOHBI,
O TOM, YTO KaXIblii U3 HHIEKCOB He SAB/ISAETCS YHUBEPCAbHbIM.

B cBsI31 € 3TUM KOHTPOJIb 103 peareHTOB M NapaMeTPOB COOPYXeEHHIA
Y YCTaHOBOK CTaOWIM3aLlM{ BOABI 1OJDKEH MPOU3BOAUTLCS C MOMOLLBIO
HECKOJIbKUX HHAEKCOB CTaOMILHOCTU U YTOYHSTHLCS B XOJI€ TEXHOJIOTH-
YECKHUX UCCJIeJOBaHUM.

B naGopaTopHbIX YCIOBUSX KOPPO3HWOHHas aKTHBHOCTb BOIBI M0
OTHOLUEHHIO K HU3KOYT/IEPOAUCTOM CTAJIU ONpelie/isieTcst Ha YCTpoiicTBe
TUna OKA. OHO COCTOMT U3 CMOHTUPOBaHHOIO Ha KPOHUITEHHE 3/IeK-
TPOABMUIaTesl, BaJl KOTOPOro Yyepe3 MpOMEXYTOYHbIE NeTalIU BpalllaeT
LMIMHAPHYECKHIT obpa3ell ¢ yacToToi nopsaaka 1500 06.xMuH"".
KpoHuTeitH MOXHO nepemMellars Mo ITaTUBY U GUKCUPOBATh Ha HEM
BHHTOM. LlITatnB Kpensat K naute. CrakaH ¢ uccieayeMoil Boaoi
YCTaHaB/IMUBAIOT Ha KpoHIUTeiH. LInnnHapuyeckuit obpasell, UMEIOLLMIA
B BEPXHEH YaCTH XBOCTOBHK C pe3b00it, BBHHYMBAIOT B MEAHYIO BTYJIKY.
Ha meaHyio BTy/NIKy HacaxeHa ¢roporuiactoBas o6oiiMa.

Linnuuapuyeckue o6pasiibl H3rOTOBJISIOT U3 YIJIEPOAMCTOM CTATH
Mapku Ct 3 I1C. Ouu umeior amametp 10, a miuHy 35 MM. Yucrora
06paboTKH MOBEPXHOCTH 0Opa3lia 10JIXHA COOTBETCTBOBATh KJlacCy
yucToThl He HUXe 10.

Koppo3noHHast akTUBHOCTb BO/Ibl ONpeleNSieTcs No ob1eMy KoJu-
YeCTBY MPOAYKTOB KOPPO3H1H (B pacTBope U Ha obpasiie), o6pa3oBaBlLLIuX-

34



Cs 3a BpeMsi onbiTa (B TeueHue 3 y). [Ipu onpeneneHun KOppo3HOHHOM
aKTUBHOCTH BOJIbI UCIIONIB3YeETCH clieAytollias KiaccudukKalus: HeEBbICO-
Kast — He 6onee 0,1; cpennsis — 0,1—0,2; Beicokast — 6onee 0,2 MI‘/CMZ'.

O6eckucnopoxusaxue BoAbl

OCHOBHBIM crOcoGOM 06€CKHUCIOPOXUBAHUSA BOAbI SIBJISETCS €€
TEpMHUYecKas aea3palusi, TPOBOAMUMAs MPH pa3IMUHbIX TEMIIEpaTypax
(Taba. 1.6). Apyrue crocodbl (1ecopOLIMOHHOE, CTAECTPYXKEYHOE,
3NIEKTPOXMMHUYECKOE, CYIbPUTHOE U THAPa3HHOBOE 00eCKUCIOPOXH-
BaHUE) NMPUMEHSIOTCS peXe.

Tabnunya 1.6
OcHoBHble Noka3zaTeny TepMUHECKON AeaapaLumn Boab!
Tun aeaspauum
Moxa3arenu Mpu Mpu
BaxkyymHan | atMOChepHOM | NOBLILUEHHOM
AaBneHum AaBNEeHUKN
Aasnexune, MNa 0,0075-0,05 0,12 0,6-0,8
Temneparypa 40-80 104-107 158-165
Mpou3soAnUTENbHOCTD, T/4 5-2400 1-300 6-4000
YaenbHbii pacxoa suinapa, kr/T <5 <15 <15
Ocraro4Hoe coaepxaxuve
Kucnopoaa, Mr/am’:
NPy HaCbILWEHUN UCXOAHOM BOALI
KUCNOpoaoOM 0,05 0,02 -
coaepXxaHuu kucnopoaa
B ucxoaHoi soae 1,0 mr/am? - - 0,01

JleaspaTophl I0JDKHBI UMETB Clieftylolliee 060pynoBaHue U MPUOGOPHI:
BOIOYyKa3aTeJIbHble CTEK/Ia 10 BCeil BbICOTE Iea3paTOpHbIX 6aKOB; PTYT-
Hble TEPMOMETPHI, YCTaHaBJIMBaeMble Ha BPEMS TEMJIOTEXHUYECKUX
MCITBITAHUI Ha Jiea3paTOpHOM Gake; MAHOMETPhI, pErMCTPUPYIOLLHE
NaBjieHUE B HUXXHEM 4acTH KOJIOHKH, B TApOBOM 00beMe iea3paTOpHO-
ro 6aka Wi B MapoBoOi YpaBHUTEbHOM JIMHWUHU IPYINbI 1€a3paTOPOB;
MepHbIe 6auKy JUTsl 3aMepa KOlHYecTBa KOHIeHcaTa Bbilapa; yKa3biBa-
JOlLIME pacXoloMephbl Ha Nofaye 106aBOYHOM BOBI U APEHAXHOTO KOH-
JleHcaTa; yKa3blBalole pacXoioMepbl U MAHOMETPBI Ha IMHUY Gap6o-
Ta)XXHOTrO rapa; MaHOMETpPbl Ha OCHOBHbIX MOJABOAALLMX NMapOBbIX Ma-
TUCTpAJISIX.

Jlea3paTopbl MOBLILLIEHHOTO AaBJIEHUS JOIKHBI ObITH 060pPYI0BaHbI
npe1OXPaHUTETbHBIMH U MEPEIMBHBIMU KJIallaHaMM.

35



Jlnsi nepekayku Bo/bl NMOC/ie BAKYYMHOTO iea3paTopa He0OX0nH -
MO NMPUMEHSATb HACOChl KOHAEHCATHOro THINa, paCCYUTaHHbIE Ha 3a-
©6op Boabl M3-noa BakyyMa. [lis 3aLIMTHl ea3pHpOBaHHON BOJbI,
Haxonsllenca B OTKpbITbIX 6aKax, OT nonaaaHus Bo3jyXa NMpU TEM-
nepatype > 90°C cienyet npUMeHSATb NapoBYIO WK ra30BYI0 MOAYLUKY
U3 00eCKUCIOpOoXeHHOro a3oTa ¢ gaBneHueM 1—-2 kl1a.

Ha cepeanHe BbicOTHI Aea3pupoBaHHOro 6aka U Ha IMHUH, OTBOAA-
LLieii Iea3pUpOBaHHYIO BOMY, A0KHA GbITh YCTaHOR/IEHa MpobooT6opHas
TpyOKa ¢ xonoawibHUKOM. [1pu KoHTposie paboThl Aea3paTopoB onpee-
JieH”e KUcaopoaa B Bojie NMPOU3BOAAT U3BECTHBIM HOAOMETPHYECKHUM
CMocoOOM € IBOMHBIM WIH 'I']I)OHHbIM oTOOpOM, €CNTU KOHLIEHTpaLIUs em
HaxoauTcs B npenenax 0,2—1 mr/am’. Tpu KoHueHTpaumsax > | Mr/om’
C/IeAyeT NPUMEHSTD iiofioMeTpuyecKuii Meton Bunkiepa. Manbie KoH-
LeHTpaunu Kuciaopoaa (< 0,2 Mr/am>), xapakTepHble JUisi 1€a3pUpo-
BaHHOM BO/bl, ONPEAENAIOT JIEHKOMETPUUYECKUMU METOIAMH C UCTTO/b-
30BaHUWEM UHAWTOKapMHHa, cadpaHUHA WIK MEeTUNEeHONay.

Ynaneuue ceposogopopaa

CepoBonopo/ npuaaeT HENPUATHBINA 3anax Bojie NPU KOHUEHTpa-
uuun 20,5 Mr/nM3, MO3TOMY HajJIUyHUe ero B MUTheBOM BOIE HEAOIMYCTH-
Mo. 11 O4UCTKH BOABI OT CEPOBOAOPOAA NMPUMEHSIOT PU3UYECKHE,
OMOXUMUYECKHE U peareHTHbIE METO/bI.

K ¢pu3nyeckum MeTonamM OTHOCUTCS METOJ a3paLiuu, peaTu3yeMblii
Ha IJIEHOYHOM Jiera3aTtope ¢ NpUHYAUTENbLHOM noaayei Bo3ayxa. [Ton-
HOro yaJleHUs CBOOOAHOro CEpOBOAOPO/Ia B ITOM METOAE MOXHO A0-
CTUYb MYTEM MpeaBapUTEJbHOro NoAKUciaeHUs obpabaTbiBaeMoii
BO/BI.

OuuuieHHas Mo METOAY «MOoAKHUCIEeHHe—al3palus» BOJa J0JIXKHa
ObITh NoABepruyTa crabuansauMoHHoM 06paboTKe noalle1aYyuBaHUEM
IU1Sl yCTPaHEHHUSI KOPPO3HOHHBIX CBOMCTB. TOJILKO NpH a3paliuu cepo-
BOIOPOZIHBIX BOJ ONHOBpEMEHHO ¢ yaaneHueM H,S npoucxoaut Beury-
BaHHe CO, 13 BOAbI, YTO, B CBOIO OYEPE/b, MPUBOAUT K CMELIEHHIO
KapOOHAaTHOro paBHOBECHS B CTOPOHY YBETMYEHUS LLIEJIOYHOCTH U 00-
pa3soBaHuio oTioxeHuit CaCO,. KpoMe Toro, Tpebyercs paspeLieHHe
OpraHoB CAaHUTApHOTro HaJ130pa Ha BLIOPOC 0OOraleHHOro TOKCHYHBbIM
CEpPOBOAOPO/IOM BO3/lyXa B pailoHe pa3MelleHUsl a3pallHOHHbIX OYH-
CTHbIX coopyXeHHuit. CpenHsis cyrouHas [11K cepoBoaopona B Bo3ny-
Xe HacejleHHbIX NyHKTOB cocTasser 0,008 Mr/m>.

[Tpu Gronornyeckoit o4MCTKE BOIbI OKMCIIEHHUE CEPOBOAOPOAA MPO-
MCXOAMT B pe3yJibTaTe XU3HEeAEeATEIbHOCTH cepobaKTepHit ¢ ob6pa3oBa-

HHUEM cynbdaToB.
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HauGonbliee pacnpocTpaHeHHE B TEXHONOTMHM Jiera3allHOHHOM 06-
paboTKH cepoBOAOPOAHBIX BOJ MOJAYYHIH peareHTHblE METOMbI, OCHO-
BaHHble Ha okucineHun H,S u ero ¢popm HS™ u S?~ pa3NUYHBIMHU
peareHTaMU-OKUCIUTENSIMU: KUCJIOPOIOM, O30HOM, XJIOPOM U €ro co-
€AWHEHUSAMHU, NepMaHraHaToOM Kanusi v ap. BoccraHaBnauBas Kakoe-
n1bo coennHeHUe, CyNbMUIHBIH WK THAPOCYAbOUAHBIA HOH CEpOBO-
Jopoja Ha NMepBOM 3Tane oKUcasieTcst 10 cBOOoAHOM cepbl. OHa NpHU-
JaeT BoJie CrieUU(pHUUECKYIO MYTHOCTD U ONnaJieCLUEHLHUIO.

JIOOUUCTKY BOAbI OT KOJUIOMIHOM U MENIKOAUCTIEPCHOM Cepbl peKo-
MEHIyeTCA MPOU3BOAUTD KOAryJIsILIMEN C NMOCeayIOLIUM OTCTAaUBAHUEM
Wiu ¢punbTpoBaHUeM obpabaTbiBaeMOii BOIbI.

1.7. KOHTPOJ1b NPOLECCOB YMAMYEHUSA,
ONPECHEHWA U OBECCOJINBAHUSA BOAbI

YMSAMUTb BOAYy — 3HAUMT YAQIUTb U3 Hee KalbLIMii U MarHuit. O6Luas
XECTKOCTb BO/ibl, [10IaBa€MOi1 BOJOMPOBOAAMHU LISl XO351ICTBEHHO-
MUTBEBBIX HYX, HE A0JDKHA NMPEBbIILATh 7 Mr-3KB/AM’, a B OCOGBIX CITy-
yasix, Mo COIIaCOBaHMIO C OpraHaMy CaHUTAPHO-3MUIEMUOJIOTMYECKOM
cyX0bl, He Gosiee 10 MF-3KB/,E[M3. HopMma XecTKocTH nMUTaTebHOM
BOIbI MAPOreHepaTopoB MoXeT focTurath 0,05 Mr-aks/am°. B 3aBucu-
MOCTH OT KayecTBa UCXOIHOM Boabl U TpebyeMoro 3cddeKTa CHUXEHUS
XECTKOCTH MPUMEHSIIOT peareHTHbIN, TEPMOXUMUUYECKUA, HIOHUTOBBI
METOIbI YMSATYEHUS WU pa3/inyHble KOMOUHALIUMU UX.

Peazenmmoe ymseuenue. PeareHTHble METOIbI OCHOBaHbI Ha CMoco6-
HocTH KaTHoHoB Ca*t u Mg2+ 00pa30BbIBaTh HEPACTBOPUMbIE U MaJlO-
pacTBOpUMbIe COeAMHEHUS PpU 06paboTKe BoAbl peareHTaMu. B Kaye-
CTBe peareHToB HauboJiee YaCcTO UCTONb3YIOTCS U3BECTb U COJA.

JlekapOoHH3aLMUSA BOIbI TOJIbKO U3BECTKOBAHUEM MPUMEHSETCSA B
Tex ciyyasix, Koraa TpebyeTcsi OIHOBPEMEHHOE CHUXEHHE XECTKOCTH
M LLEJIOYHOCTH BOABI.

U3BecTb COBMECTHO C CONOW MPUMEHSIOT [UISA YMSAITYEHUST BOJbI,
B KOTOpO#i KaJIbLIMI U MarHui coepxarcsi B CO4eTaHUU C aHUOHAMU
CHJIbHBIX KUCJIOT.

TeopeTnuecKuii npeaes yMardyeHusi Bobl ONnpenesieTcsi paCTBOpU-
MOCTBIO KapOoHaTa KaJlbLIMSl U TMAPOKCcHAa MarHusi. PacteopumocTthb
Kap6oHaTa Kalbl1si B MOHOpacTBope npu TeMnepatype 0°C paBHa
0,15 Mf—3KB/11M3, a npu Temneparype 80°C — 0,03 Mr-akB/am>; ais
rMApOKCHAa MarHusi — cooTBeTcTBeHHO 0,4 1 0,2 Mr—axa/,uM:’.

Kak CaCO,, Tak 1 Mg(OH), obnanaioT cnoco6HOCTbIO 06pa3oBbi-
BaThb NepecChILieHHbIE pacTBOPbI, KOTOpbIE JIMLLb BECbMa MEMIEHHO
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NMpUBAKKaIOTCA K pABHOBECHOMY COCTOSIHHIO JaXe NMPH KOHTAaKTe C
TBepaoi ¢a3oit obpasylouierocss ocagka. Ha npaktuke Heueneco-
00pa3Ho JUTUTENIbHO BbIAEPXHBATh BOAY B BOJOYMSMYUTEIBHbBIX anra-
paTax 10 HacTyTUTeHUs] paBHOBECHOTIO cocTosiHus. [1oaToMy Bonia, ymsir-
YyeHHas W3BECTKOBaHUEM (€C/IM XeCTKOCTb BcA KapboHaTHasi) WK
M3BECTKOBO-COJIOBBIM METOIOM, OOLIYHO HMeEeT OCTaTOYHYIO XECTKOCTb
He MeHee 0,5—1 Mr-3kB/aM>.

nybuHa yMsiryeHUs 3aBUCHUT OT HaJIMuus B o6paboTaHHOM Bole
M30bITKa ocaxaaeMbiX HOHOB U ocanmenbuhlx peareHTOB. Tak, NMpH
40° C cojiecogepxaHuu Boasl Ao 800 Mr/om>, Hanmuu B Heif MOHOB
Ca®* B konuuectse 0,7—1,0; 1—3 u > 3 Mr-aks nmM° ocTatoyHast Kap6o-
HaTHast XeCTKOCTb B OTCYTCTBHE 3aMeIUTeNEH Kpucrannuaauuu 0obbIy-
HO He npeBbImaeT 0,5-0,8; 0,6—0,7 1 0,5—0,6 Mr-axs/am’ coomeT—
crBeHHo, a Il o < 1,2; I~ < O 4 H K, < 1,0 Mr-3KB/IM’. Hpu
cojiecoaepxaHuu 800— 2000 MI‘/D;M I, = 2,0-2, 2 Mr-3KB/IM",
l_[lmp < 0,5-0,8 Mr-3kB/aM> U X 6 £2,0 Mr-3KB/AM’. 31ech B Moj-
CTPOYHHKE «O0LLU» U «TUaAp» oﬁoaHaqam COOTBETCTBEHHO «0O0LLas» U
«TMApaTHasi».

Cneanyet OTMETHTb, YTO BOa, YMSArYeHHast U3BECTKOBAaHUEM WJIH
U3BECTKOBO-COOBbLIM METOIOM, KaK MpPaBWUJIO, NnepechillieHa KapOoHa-
TOM KaJIbLIMSl U XapaKTepu3yeTcs oyeHb BbiIcOKUM pH. IToatoMy mns
yBeTUYEHUS] TOUYHOCTH AJO3UPOBKHU peareHToOB HeOOXOIMMO B IOTOJTHE-
HHUE K aBTOMaTHYECKOMY PeryJIMpOBaHUIO MPOTOPLIMOHAIbHO PacXoay
obpabatbiBaeMOi1 BOIbI KOPPEKTHPOBaTh 403y eliie U no pH. BoamMoxHa
TaKX€ KOPPEKTUPOBKa 103bl B 3aBUCUMOCTH 01' 3JIEKTPOINPOBOAHOCTH
oOpaboTaHHOI Bo/bI, ECTU coiepXaHHe SO , CI'u NO,~ craﬁmlmo
u HeBenuko. I1pu HeGonbLIUX Koneﬁauuax NO3UPOBKH H3BCC‘I‘H Mg
urpaet 6ydepHyIo poJib: C yBEJIMYEHUEM TO3UPOBKH M3BECTH IMOBbILLIA-
etcs KonnuectBo Mg?*, nepeBoanMoro B ocanok (yXyaiuasi TeM caMbiM
€ro CBOMCTBa), MPU COXpaHEHHUH LLIETOYHOCTH YMAMYEHHOM BOJIbI NPH-
MEPHO Ha NMOCTOSIHHOM YPOBHE.

KoHTpo/b 32 NpoLieccoM yMSIrYeHHUs1 OCYLLIECTBIISAETCS MO BEJIMUUHE
pH, koto !)aﬂ No/XHa ObiTh > 10 U3-3a HEOOXOAMMOCTH yAaNIEeHUS U3
BoAbl Mg®", WK, 4TO MeHee TOYHO, MO BeJIMYUHE THAPATHOM 1LIEJIoY-
HOCTH, paccqu'rbmaemou Ha OCHOBE TUTPOBaHHSA NMpo6 BOIbI KUCOTOM
B MPUCYTCTBUHU HHAUKATOPOB (peHospTaIeMHa U METHIOPaHXa.

HeobxonuMo oTMETUTD, YTO KOHTPOJIb MPOLIECCa peareHTHOTO YMSIT -
YeHHS BOAbl MOXET OCYILECTBAATLCA M MO €€ 3JIEKTPONPOBOAHOCTH.
I1pu BBedeHHH B BOAY U3BECTH U Nnepexoje 6ukapboHaToB B KapOoHa-
Thl, BbiMaJalollxe B OCafoK, JIEKTPONPOBOAHOCTL 0OpabaTbiBaeMoOit
BOAbI H3MeHsAeTcS. B cooTBETCTBUM C KpUBO KOHIYKTOMETPUYECKOIO
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TUTPOBaHUSA B MOMEHT NOJIHON HEHTpaiu3aLUuy coneilt kKapboHaTHOM
XECTKOCTH 3/IEKTPONPOBOAHOCTb JOCTHIAET MUHUMAIBHOI'O 3HAaYEHHUS.
Ipu nanbHeieM yBesinueHUH 106aBOK peareHTa JEKTPOTIPOBOAHOCTh
MOBBLILLIAEeTCA BCJIEICTBHE U30bITKA peareHTa. TakMM 0Opa3oM, ONTHU-
MaJibHas 03a U3BECTKOBOrO MOJIOKa, BBOAMMOTO B yMsirYaeMylio BOAY,
XapaKTepu3yeTcsi MUHUMaJIbHbIM 3HaYeHWEM 3JIEKTPONPOBOXHOCTH
BOIbI.

C noBbillleHHEM TeMIepaTypbl BO/IbI YCKOPSIOTCS XMMHYECKHE pe-
aKuUuH U kpuctaumsaums ocaakos CaCO, u Mg(OH),. Konebanus
TEMIepaTypbl YXYALLIAIOT YCIOBUS OCaXAEHHUS.

Koarynsuus yayyuaer ocaxaeHue ocankos CaCO, + Mg(OH),.
H3-3a Bbicokoro pH ymMsiruaemMoit Boabl MpUMEHSIOT TOIbKO KOAry/siH-
Thl Ha OCHOBE XeJie3a 1 ajlloMUHat HaTpus. Ha 1 mosib FeSO, Heobxo-
AUMO Hannyue B Bozie 4 Mr O,.

[TonagaHue B OCBET/IMTEND BO3[lyXa MPUBOAUT K B3MYYHBAHHIO U
BBIHOCY Ocajfika ¢ ymMsryaemoi Bonoii. I[lepecoillieHre BOAbI BO3AYXOM
MOXHO YCTaHOBUTb, Ofpeaensisi HOIOMeTpUYEeCKUM cnocodboM coaep-
XaHHue KMCJIOpoJa B BOJE MOC/e BO3AYyXOOTIEUTENISI U CpaBHHUBas T0-
JIyyeHHbIe pe3yabTaThl C TAOIUYHBIMH JUIS1 JaHHBIX TEMNEPaTYP.

TepMoxumuyeckoe yMsirieHue 3aKJiloyaeTcsi B Mogorpese BOAbI
Bbitie 100°C ¥ npMeHEeHUHU U3BECTH U COMlbl, peXe — eIKOro HaTpus
¥ conbl. B pe3ynbrate TepMOXUMHUYECKOTO )’MSIF‘ICHHH KaJibLiMeBas
XECTKOCTb MO)KCT ObITh CHWXKeHa 1o 0,2 MI‘-BI(B/I{M a MarHuesasi — 10
0,1 mr- 3KB/,[[M TepMoxuMHUYeCKHit METOA YacTO COYETAIOT € oc-
d)aTHbIM poymsryeHueM Boabl. B kayecTBe ¢ocdaTHbIX peareHTOB
MCNONB3YIOT AU- WU TpUHaTpuiidocdat. B pesynbraTe pocdarHoro
NOYMSITYEHUS MO)I(HO NOJIYYUTh BOAY C OCTaTOYHOM XECTKOCTbIO
0,04—0,05 MI-3KB/AM".

CynbdaTHYIO XeCTKOCTb YCTPaHSI0T KapOOHAaTOM, FTMAPOKCHUAOM
WIH aJIIOMMHATOM Bapusi.

Jlns obGecrneyeHUst NpaBUJILHOTO NMPOBEJAEHUS ONMUCAHHBIX Bbillle
NpoLIeCCOB YMSITYEH ST BOAbl HEOOXOAUM COOTBETCTBYIOLUWIA aHATUTH-
YyecKHii KOHTPOJIb. PekoMeHayeMble aHaIM3b! M YACTOTA MX BbIMOJNHE-
HU$ npuBeaeHbl B Tab. 1.7.

[Tone3HbIM PYKOBOACTBOM [UIA obecrneuyeHus: xopoluuero 3¢ ¢eKra
yMSITUEHHUS MOTYT C/TYXHTbD Clleflylolliie npasuia: 1) rupaTHas 111e/104-
HOCTBb JOJIKHA NMpEBbILIATh MarHe3HaabHYIO XEeCTKOCTh npumepﬂo Ha
0,4 Mr-akB/aM° npu npotiecce 6e3 noaorpesa 1 Ha 0,2 Mr-3KB/aM° Npu
npoliecce ¢ NoAOrpeBoM; 2) KapboHaTHast LLEJOYHOCTD ILOJI)KHa NMpeBbI-
11aTh KaJIbLIUEBYIO X€CTKOCTb MPUMEPHO Ha 1,2 MI‘-:-)KB/I.[M TMpHU npo-
Liecce 6e3 noaorpesa U npuMepHo Ha 0,8 MI‘-SKB/,IIM MpH npolecce ¢
MONOTPEBOM.
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Ta6nuua 1.7

PexomeHgyemble aHanU3bi U NEPUOANYHOCTL UX NPOBEREHUNA
Npw peareHTHOM YMAMYeHun BOAb!

WUcxopHan | Boaa

NMoxazarenuxayecrea BoAbl NepuoanuHocTs
O6s3artensHsie DononHutensHsie aHanm3os
Ceoboanasn yrnekucnora, | Cynedarnl, cyxoi octa-|He pexe 1-ro pasa B He-

obuwian XecTkoCTb, Kanb-
uuviAa, MarHuvin, obwan we-
NOYHOCTL

TOK, pH, KpemMHui, xno-
puabl

Aenio, a XeCTkoCTb U we-
NOYHOCTb — exeAHeBHO

H3secTxoso-conosoe
yMaryeHue
O6was xectkocTtb, pH,

O6wwan xecTkoCTb, Wenouy-
HOCTb no ¢peHondTanen-

Cynbdartn, Cyxon ocTa-
TOK, KanblWin, MarHum,
KPEMHWIA, aNIOMUHUIA, X0~

% (wenoyHocTs 06wWan v No [ puasl peareHToB; ANA annapa-

I |deHondTanenHy, sase- TOB HENpPEepbIBHOrO AeHCT-

® |weHHbie BeWwecTea BUA — exXeaHesHOo, XOTS

E Docparroe ymarienne MoxeT notpebosarbCcs U

§ Gonee wyactoe nposene-
cnogorpesom

Ona annapartos nepu-
0AN4ECcKOro AencTBUA —
npuv Kaxaou HOBOMK no3e

HMe aHanu3a, ecnm ka-
4YecTBO MCXOAHOW BOAbLI

CYWeCTBEHHO MEeHSETCA

HY, u3buiTok pocdartos

Tak xak HekoTopbie ManiopacTBopuMble conu [CaCO,, Mg(OH),,
Al(OH),] npu anuTeNbHOM XpaHEHHMHM MOTYT BHINACTh B OCaloOK,
a NaOH nepexoaut B Na,CO,, To He ciielyeT NoJib30BaThc JaHHbIMU
yCpeadHeHHBIX NMpob yMsiryaeMoii Bo/ibl.

Takxe u3-3a Hanuumns npockokos cycnensun CaCO, u Mg(OH), B
YMSAMYEHHYIO Body €€ HeOOXOAMMO NOMOJIHUTENIbHO NpodUILTPOBaTh
yepe3 npobyieHblit aHTpaUUT. KBaplieBblii Mecok B 3TOM ciiyyae siBJis-
€TCSl HeXeNlaTeIbHbIM MaTepUaJIOM B CBSI3HU C TEM, YTO OH MOXeET 060-
rauiatb Boay COeIMHEHUSIMHU KPEMHUEBOH KHUCJIOTHI.

Horumoesoe ymazuenue. OHO ocylleCTB/IsIETCA ITaBHBIM 06pa3oM
c npumeHeHneM Na*-, H*- u NH,"-¢popm.

B npouecce ymsirueHusi Bonbl Na-KaTUOHUPOBaHUEM COJEpXaHHE
KaJIbLIMSl U MarHUs B BOJI€ MOXeET ObITb CHUXEHO JI0 BeChbMa MaJTbIX 3Ha-
yeHHUi. OOuas WeNoYHOCTh MPU 3TOM He U3MEHHUTCS, CYXOil OCTaTOK
HECKOJIbKO BO3pacTaeT B pe3yJibTaTe 3aMellleHUs! B BOJie OIHOIO HOHA
KaJIbLIMS, UMEIOLLIETO MOJIEKYsipHY10 Maccy 40,08, Ha 1Ba HOHa HaTpus
(Macca 2 x 22,99 = 45,98).

[Tpu punbTpoBaHKuH yepe3 kKaTHOHUT B H-dopMe Bce KaTHOHBI pac-
TBOPEHHBIX COJIEH (B TOM YUC/Ee U KaTHOHbI COMIEH XKECTKOCTH) 6yayT
copOMpOBaThLCA Ha ero 3epHax; B Boay OyaeT nepexoanTb 3KBUBAJIEHT-
Hoe KonndecTBo H ™ -MoHOB; pacTBopeHHbIE B Boae coiu GyayT npeBpa-
LIAaThCS B COOTBETCTBYIOLIME KUCIOTbl. KMCNOTHOCTD BOABI, NMpoLea-
e yepe3 H-kaTHOHUTOBBIA HUNBTP, KOTOPBHIN 3arpyXeH CUJIbHOOC-
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HOBHBIM KaTHOHUTOM, OyJIeT paBHa CyMMe€ KOHLEHTpaLUii B UCXOAHOM
BO/le coJieid CUJIbHBIX KUCJIOT.

Perenepanust H-kaTHOHUTOBBIX (GWILTPOB KMCJIOTOl B KOJIMYECTBE,
HEIOCTaTOYHOM [UJISl MOJIHOTO BBITECHEHUS U3 KATUOHUTA KaTUOHOB
XEeCTKOCTH («roJiogHasi» pereHepauus), no3possieT B paboyeM LHUKIIE
CHMXaTh LlIeToUHOCTD Boasl 10 0,4—0,5 MF-BKB/HM3, He CHUXas ee He-
KapOOHATHYI0 XeCTKOCTb.

Ecniu B yMaryeHHo# Bolie He JOTMYyCKaeTcs HaTM4YMUA KapOOHaATOB
HaTpHs U Kajius, HO B Heil 1OMYCTUMO NMPUCYTCTBUE HOHOB aMMOHMSI,
T0 BMecTo H-Na-katoHupoBaHusi MoxHo npumenats NH,-Na-katu-
OHHMpOBaHHe.

YMsiryeHHass KaTHOHUPOBAHUEM BOJIa MoJlydaeTcsi 6oJiee KOppo3u-
OHHO-aKTUBHOM, YeM UCXO/IHas, U3-3a MOJIHOTO OTCYTCTBUS B Hel Ou-
KapboHaTa KanbliUsi, KOTOPBIN MPH ONpeieIeHHbIX YCJIOBUSIX MOXET
o0pa30BbiBaTh 3allMTHBIN CJI0M KapOOHaTa KaJIbLIMSl Ha MOBEPXHOCTH
MeTaslla, HaXoAs11Ierocsi B KOHTaKTe C BOJIOA.

[Tpu KoHTpoOJe KauecTBa (pUnbTpaTa KATHOHUTOBBIX YCTAHOBOK OCO-
6oe BHUMaHMe yaesseTcs onpeaeseHUIo NMoKasaTesiei, Tak Uik HHaue
CBSI3aHHBIX C MOHSATHEM XECTKOCTH M LUEJIOYHOCTH BOABI: XXECTKOCTHU
o61ueit 1 KapOoHAaTHOM, 1IEJIOYHOCTU KapOOHATHOM U rTMAPaTHOM, co-
JIepXaHUIO coJieit KaJbLIMS U MarHus, oblieMy cosnecoiepXaHuio, Be-
auuuHe pH, conepxaHuio aHHOHOB.

B npotiecce paboTbl KATHOHUTOB AOMOJHUTEbHO HEOOXOAUMO Te-
PUOIMYECKH NMPOBEPSITH MOMJIOLLEHWE WU BBIHOC U3 HUX QUIBTPATOM
OpraHMYeCcKHUX BelLIECTB.

ITox obecconBaHUEM BOAbI MOHUMAIOT MpPOLIECC CHUXEHUS pac-
TBOpPEHHBIX B He#l coneit 1o Tpebyemoit BennuuHbl. Paznuyalor yactuy-
Hoe M rnosiHoe obecconuBaHue. YHacTHBIM cilyyaeM obGeccoiMBaHUS
BO/bI SIBJISIETCA ONPECHEHUE, B pe3y/ibTaTe KOTOPOro BeJIMYUHA coJie-
coliepXaHHs B OYMLLIEHHOI Boze He npesbitaeT 1000 mr/am’ — TAK
BCeX coJieil B MUTheBOM BOJE.

K HaunbGonee pacrpocTpaHEHHbIM MeToAaM 00eCCONUBaHUS BOJbI
OTHOCATCSI MIOHHBIA OOMEH, 3IEKTPOAHAIU3, OOpaTHBII OCMOC U JUC-
THJUTSILIUSA.

O6ecconBaHue MO3BOMSAET MOYTU MOJHOCTHIO YAAIUTHL U3 BOIBI Be-
111eCTBa, CITIOCOOHBIE LEIMKOM WU YaCTUYHO AUCCOLIMMPOBATD (Hanpu-
Mep, COJIM U KPEMHHEBYIO KMCIIOTY); HERJIEKTPOJIUTBI MPU 3TOM MOTYT
ocTtaTbcs B Boge. MHoraa npoucxoauTt Takxke HEKOTOpO€e YMEHbILIEHUE
LIBETHOCTH, CBSI3aHHOE ¢ abcopOuMer KUCAbIX OpraHMYeCKHUX BELIECTB
MOHUTAMU U MeMOpaHaMu. Tak Kak npu 06eccoNUBaHUU YIANSIOTCS
Te BELLECTBa, KOTOPbIE MPOBOAST 3NIEKTPUUECKHUI TOK, MOKa3aTesieM
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KayecTBa 06paboTaHHOI BOAbI CAYXHT OObIYHO €€ 3JIEKTPONpPOBOA-
HOCTb, BbipaxeHHass B MKCM/cM. PacyeTHoe 3HayeHHe 3TOro napa-
MeTtpa nipu 18°C B «cBepxumcToii» Bone cocrasiseT 0,037 MKCM/cM.
OnHako B NMPOU3BOACTBEHHBIX YCIOBHUAX MOKa yAaeTcs MojyyaTb
«CBEPXYUCTYIO» BOJY C YAEJbHOMN 3JIeKTpUYECKON NMPOBOAUMOCTLIO
0,1-1,0 MxCm/cM.

3a OCHOBHO#I KpHUTEPHIt, OLIEHUBAIOLLKI1 KauecTBO 0OpabOTKH BOIbI
H HOHOOOMEHHYI0 CMOCOOHOCTD HWILTPOB, YaCTO MPHHUMAIOT 3J1EKT-
pPOINPOBOIHOCTb BO/bI, MOPOroBasi BeJIMUMHA KOTOPOH YCTaHaB/IMBaeTCs
Mo OnbITHO-UCCJIENOBaTEbCKUM AaHHbIM. HanpuMep, 3seKTponpo-
BOJHOCTb BOJBI NOCJIE KATHOHOOOMEHHHKA A0XKHA ObiTh MeHee 240,
nociae cnaboocHOBHOro aHHOHOOOMeHHHKa — 50—220 u rocsie CHib-
HOOCHOBHOTro aHMOHOOOMeHHUKa < 20 MKCM/cMm. T1peBbllieHHE ITHX
3HayeHHUH yKa3bIBaeT Ha UCTOLLEHUE HOHOOOMEHHBIX CMOM 10 KOHT-
POJILHOTO YPOBHSI H Ha HEOOXOAUMOCTD UX pereHepaLuH.

[MockonbKy cyuecTByoliMe HOPMbI KayecTBa NMUTHEBOI BOABI B
60/IbLIMHCTBE CBOEM peraaMeHTUPYIOT NpeaejibHO JOMyCTUMbIEe KOH-
LIEHTpPaLlUKU MaKpO- U MUKPOKOMITOHEHTOB €€ COCTaBa, TO ONPEeCHEH-
Hble BOJIbl B OCHOBHOM OTBEYaIOT AeHCTBYIOLIMM HOPMAaTUBHbLIM Tpe-
6oBaHuAM. OIHAKO B CBSI3U CO BCE€ PaCLIMPSAIOLIUMCA BOB/IEYEHHUEM
ONMpeCHEeHHBIX BOA B LIEHTPAJIU30BaHHbBIE CUCTEMBI XO3HCTBEHHO-
NMUTBEBOIO BOIOCHA0XEeHUS BO3HMKaeT HEOOXONMMOCTDb NOTOJTHUTETb-
HONo HOPMHPOBaHUSA MUHUMAIbLHO HEOOXOAHMBIX KOHLIEHTPaLIMi BaX-
HeHIMX B THTUEHUYECKOM OTHOLLIEHUM MoKa3aTesieil KayecTpa: coaep-
XaHHUsA Kanbuus, 6ukapboHaToB, obllero coneconepxaHus, HaTpHs,
Kanus U ap. Kak rnokasbiBaloT COBpeMeHHbIe MENUKO-(PU3HONIOrHYecKHe
UCcClefoBaHUs, HEIOCTaTOYHOE colepXaHUE B ONPECHEHHOM Bojie CO-
Neit XecTKocTH (MeHee 1,5 Mr-akB/am’) Moxer MPUBECTH K Hapylle-
HUAM OOMeHa BELLUECTB U cepAeYHO-COCYAUCTLIM 3a00/1eBaHUSIM B Op-
raHu3Me Jloaei, JUTMTEIbHOE BpeMs YIOTPeOASIOLIMX TaKylo MATKYIO

BOJLY.

1.8. KOHTPOJIb TMAPOXUMUYECKOIO PEXXUMA PABOTHI
OBOPOTHbIX CUCTEM OXNTAXAAIOLLLErO BOAOCHAB)XEHUSA

Ha puc. 1.4 cxeMaTH4HO Nnoka3aHa cMcTeMa 060pOTHOro BOAO-
CHabXeHHUS NPOMBILLIEHHOIO NMpeaNnpHUATUS C rpaldpHeil B KayecTse
OXJIaAHUTENS BOIbI.

[Tpu ruaApOXMMHYECKOM KOHTpOJIe 0OOPOTHO#H CUCTEMBbI BOAOCHA6-
XEeHHS NMepBOHaYaIbHO NpoBepsieTcs cobioaeHUe CIEAYIOLUX BOAHBIX
6anaHCoB:
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qcnzqcr+q65= qr+qn; (ll)

qﬁn = quc + qxan + qﬂp + qn.n; (12)
Qer = ng T+ Gors (1.3)
Y s i [ (1.4)

rae q"p, Gyes 9Dian Y1 9., — PACXOIbI BOAbI HA COOTBETCTBEHHO NMPOAYB-

q

KY CUCTEMbI, UCNapeHHe, KarneabHblii BLIHOC M MOTEPU BOILI B
MPOU3BOACTBEHHBIX Mpolieccax;

q,, — pacxo/ oTpaGoTaHHOM BOabI;

g " — cyMMapHBlii pacxof KaHaJM3yeMbIX C 3aBOACKOM TeppH-

TOPHUH BOI;

q ;’: — pacxofi Boibl, cOpacbiBaeMO¥ ¢ OcalKaMH;

9> 9> G 9ew> Inp> 9o M 9 — PACXONBI COO'EBCTC’I‘BEHHO TeXHHUYe-
CKO# (MOANUTOYHOM), MUTbEBOM, CTOYHOM, CBEXEil, MPOMYBOY-
HOH, 060pOTHOI (B TOM YMCJIe MOBTOPHO UCMOJIb3yeMOI{) BObI,
a TaKkxe 6e3Bo3BpaTHOE BogonoTpebieHue.

uc'\ /’Clm

2 3

Qos
/
A

b P I 00

. ]
/ Qe ¥ x Qn

Puc. 1.4. Cxema oxnaxpaaiouient cucteMmbl 060poTHOro BogocHabxeHns

NPOMBILINEHHOTO NPeANpUATUA: 1 — rpaanpHs; 2 — Tennoo6meHHan annapaTypa

NPOMBbILLINEHHOro NpeanpuATUS; 3 — NoTpebureny NUTLEBORA BOAb! Ha

npomnnowaake; 4 — UMPKYNAUNOHHLIA Hacoc; 5 — BopocGopHbI 6acceH

rpagvpHu

W3 dopmyn (1.1) u (1.2) cnenyer:

Rl R e R e (B (1.5)
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KosdpduumeHrt ynapusanus Boasi B cucteMe 060pOTHOro BOIO-
CHabGXeHUs1, XapaKTepU3YIOLIHii TEXHHYECKOe COBEPLLIEHCTBO ee pabo-
Thbl, onpeaensercs no popmyie

Guc T 9xan +qnp *+qnn
Qxan t Gnp +qnn

rae C H C — KOHLEHTpalUHsA KOHCEpPBATUBHLIX HOHOB (Hanpmuep,
XJIO[JH,II& HIH MaFHHS{) COOTBETCTBEHHO B LalKy.IIHIIHOHHOH H
MOANMUTOYHOM BOE.

Yewm BbilLe K TEM MeHblLE g ., HO GoJiblie KarmUTIOBTOXKEHNA Ha
MOATNOTOBKY uupxynnuuoaﬂon BOﬂbI CpenHee 3HaueHHE Ky Ha npen-
npusaTusax PO — 1,2. B GonblIMHCTBE NPOMBILILIEHHO Pa3BUTHIX CTPaH
MHpa K Ha nopsaokK U 6oree BbillIE.

KOHTpOJlb KayecTBa LIMPKY/IALIMOHHOM BOAbl CBOAUTCH K CIeny-
IOLIUM YeTbipeM TpeOOBaHUSM: BOJA HE JOJIXXHA BbI3bIBaTh COJIEBBIX
OTJIOXXEHUH, UHTEHCUBHBIX KOPPO3HOHHbIX pa3pyllieHU KOHCTPYKLIM-
OHHbIX MaTepHuanoB, 6Mooruyeckux obpactaHui U OTJIOXKEHUN Mexa-
HUYECKHUX NPUMECEM.

W3 yeTbipex BO3MOXHBIX B CHCTEMax 060pOTHOro BoAOCHa0XeHUs
COJIeBbIX OTJIOXEHHUI: KapOOHaTHBIX, CY/bdaTHBIX, PochaTHBIX U CHU-
JIMKATHBIX — UMEETCS HaJeXHasl TEXHOJIOTHS NpeIoTBpaillieHUsI MepBbIX
TpeX OTJIOXEHH I, KOTopast Ha3biBaeTcsl ymsardeHueM Boabl. Pa3pabora-
HO HECKOJIBKO Croco00oB yMsirdeHHUsl BOJbl: pu3nyeckoe (C MmomMollbio
HarpeBsa BO/ibl, YJIbTPa3ByKOBOM, 3JIEKTPUYECKON U MarHUTHOM obpa-
60TKH ee), XMuMHYecKoe (U3BECTKOBOE U U3BECTKOBO-COI0OBOE) U KaTH-
OHHMTOBOE (MpPH pereHepalUuu KaTHOHUTOB KUCJIOTaMHU, NOBapeHHOI
coJiblo U aMMHakKoM). HauboJiee ynorpeburteabHbl H3-3a UX HAEXHO-
CTH nocsieaHue asa cnocoba. [Ipy 1IOMUHUPOBAHUU B OTJIOXKEHHUSAX
KapboHaToB Kanbuus 3¢ deKTUBHA KUCIIOTHasi 06paboTka BO/IHbI.

06 3KcruTyaTalHOHHO-ONMacHOM 00pa3oBaHUM KapOOHATHBIX OTJIO-
XEHHI B oXJ1aXJaloLMX CUCTEMaX OOOPOTHOIO BOAOCHAOXEHHS CYIAT
[6] no Bemmuﬂe Npou3BeIeHUS LLEOYHOCTH 106aBOYHOM BOAbI B
Mr-3KB/IM> Ha Ko3dduLMeHT ynapuBaHus Boasl. Eciu 310 NMpouU3Be-
neHue rnpesbiiaet 3,0, To peKOMEHAYIOTCS MEPOTIPUSATUSA 1O NpeJ-
OTBpallieH!I0 00pa3oBaHUs KApOOHATHBIX OTJIOXEHUH.

JLns cucreM ropsivero BooOCHa6XeHUsI U OTOIUIEHHUSI KOHTPOJTb Kap-
6GOHATHBIX OTJIOXEHH 1 OCYILIECTBJISIIOT C [TOMOLLIbIO KAPOOHATHOTO MH-
JeKca, NMpeACTaBisniolero coboi npeaeabHOe 3HaYeHUE NPOU3BENECHUS
LLETOYHOCTH Ha KOHLIEHTPALIMIO KATbLIUS B Bofe (B Mr-3KB/IM> Kax-
nas), Bbillie KOTOPOro HHTEHCHBHOCTb KapOOHATHBIX OTJIOXEHHI Nnpe-
Bbiwuaet 0,1 r/(szq). B Tabn. 1.8 npuBeaeHbl HOPMBI NMpeAESbHOIo

K, =

Cu
- 1.6
C. ()
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3HaYeHUA KapOOHATHOrO MHIEKCA VIS HEKOTOPBIX pacnpoCcTpaHEHHBIX
CUCTEM ropsiyero BOAOCHaAOXEHHUS U OTOTUIEHMUSI.

AHTHKOPpPO3HOHHa 3all(MTa MPeAyCMaTPUBAET U3TOTOBJIEHUE OT-
BETCTBEHHOro 060py10BaHUSI CUCTEM OOOPOTHOrO BOJIOCHAGXEHMS
(Tennoo6MeHHBIX annapaToB) U3 KOPPO3MOHHO-CTOHKHUX METAJJIOB
(J1aTyHM, TUTaHa U Ap.) U 00paboTKy BOIbI HHTHOUTOPaMH KOPPO3HUH
(docdaramu, cunukaramu, xpoMatamu 1 T.11.). B Ta6a. 1.9 conepxarcs
pPEKOMeHIalUMuHU Mo BbIOOpY cnocoba o6paboTKM BoIbl [UIS LIEHTPAIU-
30BaHHOro ropsiuero BogocHabXxeHUs B 3aKpBIThIX CUCTEMAX TEMJIO-
CHabXeHus.

bopbba ¢ 6uoobpacrannsiMu no [6] cBOAHTCS B OCHOBHOM K 6MO-
LMAHOI o6paboTKe MX xyiopoM. HakoriieH Takxe NMoJIoXHUTeNbHbIM
OIBIT IO MEXaHUYECKUM METONaM yaajieHUs 6MoodpacTtaHUil U3 Ten-
NOOOMEHHBIX TPYOOK KOHIEHCATOPOB, HaNpUMep METOJ «ILIOMIT0I0CO-
BaHUSI» WK aOpa3vBHOTIO BO3AEHCTBUS 3epHUCTOM NMPUCAIKOIA.

Ta6bnnya 1.8

HopmartusHble 3HaYeHUA KapboHaTHOro MHAEKCa AN NOANUTKU
TennoBbiX ceTen

Tobki Temnepatypa Kap6GoHaTHbiit vHAexc, (Mr-aks/am’)’
T Harpesa ceTesoi ANA CUCTEeMbI TennocHabxeHus
soAu, 'C OTKPBLITON 3aKpbITOH
1 2 3 4

BoporpeiHble 70-100 3,2 3,0
KOT”"';{ . 101-120 2,0 1,8
yormommenie 8l — 115
W B OTONUTENbHbLIX 131-140 1,2 1,0
KOTENbHBIX" 141-150 0,8 0,5
Cerestle 70-100 4,0 3,5
nogorpesateny 101-120 3,0 2,5
121-140 2,5 2,0
141-150 2,0 2,0
151-200 1,0 0,5

* KayecTBO NOAMMTOYHOMN U CETEBOI BObI BOAOTPEHHBIX KOT/IOB, YCTAHOBNEHHbIX
B MPOMBILIJIEHHBIX KOTE/IbHBIX, OTBEYAET AEHCTBYIOLLEMY CTAaHIAAPTY.

OuncTKa UMPKYJIALMOHHON BOAbI OT MEXaHUYECKHUX NPUMeceii ocy-
uiecTBiAeTca Ha HGainace K OCHOBHOMY KOHTYpY 060pOTHOro Boao-
cHabGXeHHs, Tie YCTaHaBIUBAIOT OCBETIMTENbHBIE COOPYXEHHS, MpaK-
TUYECKH aHAJIOTUYHbIE TEM, KOTOpbI€ MTPUMEHSIOT B KOMMYHAJILHOM
BOJIOCHA0XEHHUH.
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Tabnuya 1.9

Bui6op cnoco6a 06paboTkn BOALI ANA LEHTPaNM30BaHHOIO FOPAYero
BofocHabxeHnn B8 (Npu) 3aKpbITbix cucTemax TennocHabxeHus

Noxasatenu xavecraamcxoanoi | BoCOlmnOnECReCTiCtr
| ERSAERE RN B 3aBMCMMOCTH OT BuAaa TPY6

S 2 3

- " % ® 6 s E] s Q

32 s |83 | %8| 3 |2i%zsi

So & o= FSm 3 282 =08

=2 o 59 2s¢ g I5339¢8

% C -3 T3 o SEIH2a8s

=y X 82 253 x Soz08¢%

s 5 |Tg | &g°| & |° ¢ g

) 8 ° ;
<-1,5 <50 0-6 BA BA -
<-15 >50 . 0-6 BA+C BA+C -
<1,5+-05 <50 0-6 C C -
-0,5-0 <50 0-6 C - -
0-0,5 <50 >3 C - -
0-0,5 <50 <3 C+M M M
>0,5 <50 0-6 M M M
-1,5-0 51-75 0-6 C C -
-1,5-0 76-150 0-6 B4 C -
-1,5-0 >150 0-6 BA+C B4 -
0-0,5 51-200 >3 C C -
0-0,5 51-200 <3 C+M C+M M
0-0,5 > 200 <3 B4 BA -
0-0,5 > 200 <3 BA+M BA+A4 M
>0,5 51-200 0-6 C+M C+M M
>0,5 201-350 0-6 BA+M C+M M
>0,5 > 350 0-6 BA+M BO+M M

IMpumeuanus. 1. B]l — BakyymHas neaspauusa; C — cunukaTtHas obpabotka; M — mar-

HHUTHaa obpaboTka.

2. [px HANHYHH Ha TEIUIOBOM MYHKTE Mapa BMECTO BaKYyMHOMH Qeaspalluu cieayeT npeny-
CMOTpPETb aTMoc(epHYIO 1ea3palHio C OXIANUTeNSIMH 1ea3pHPOBaHHON BOIbI,

3. Ecau B ucxonHo# Bone KoHueHntpauus CO, > 10 Mr/am>, To nocne BaKyyMHo#H JeaspauHu
chemyeT NpeIycMOTpeTh NoallienayHBaHKe ee ao pH 8,3-8,5.

4. MarnuTHas o6paboTka npuMeHsieTcst NpH obilieit XecTKocTH Bolibl He Gonee 10 mMr-3ks/n
M NpH KapGoHaTHOMN XecTKOCTH 6oslee 4 Mr-axB/am’. HanpsoxeHue MarHHTHOro nons B pa-
6oueM 3a30pe MarHUTHOrO annapara S 159x10° A/M.

5. Npu conepxannn B Boae Fe > 0,3 MT/OM’ npenycMaTpHBaeTcsl obe3XeNeIUBaHHe BOIb
He3aBHCHMO OT HATMYMS IPYTUX cNocoboB 06paboTKH BOAI.
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B To Xe BpeMsi B 06OpPOTHBIX CHCTEMaX BOAOCHaGXeHHs!, MOaBEp-
XKEHHBIX GUONIOrMYeCKUM OOpacTaHUSAM, NPHU Hanbosnee YacTo NpaKTHU-
KYEMbIX CKOPOCTSIX ABUXEHHUS BOAbI B TPYOKaX Teni10o6MeHHbIX anna-
patoB (1 M/c) B3BellleHHBbIE BellleCTBa yXYALIAlOT paboTy TeriooOMeH-
HOro o6opya0BaHMS TOMBKO B TEX CAy4yasiX, KOraa uX KOHLEHTpaLus
JOCTHTaeT GonbLUIMX 3HaYeHHH (npuMepHo 2000 Mr/aM° B pacyeTe Ha
noanuToyHylo soay). [1pu xkoHueHrpauuu 450—700 Mr/am’ B3BelleH-
Hbl€ BELLIECTBA CITIOCOOCTBYIOT HEKOTOPOMY MOBbILLIEHU IO KO3hdHULIMEH-
TOB Terutonepenauu. [pu KoHueHTpauusax 150—200 mr/am’ 3T K0aD-
dbuLMEHTBI MoBbILIAIOTCA elle Gosee U Teruonepeaaya 3HaUUTENbHO
yJIyullIaeTcs 1o CpaBHEHHIO C TerUlonepeaayeit KOHTPOJIBLHOrO annapa-
Ta, paboTaloLlero Ha Bojie, MPaKTUYECKHU He cofiepXallleil B3BeLlIeHHBIX
BELLECTB, MPU TOMN Xe UHTEHCUBHOCTH pa3BUTHS GMosoruyeckux o6-
pacTaHuit. 3To 0bbsicHseTcs npeobnagaHueM npoiecca abpasuBHOroO
yHoca 6MoobpacTaHuit Bonoi, colepxalleil B3BellleHHbIE BELLIECTBa B
yKa3aHHbIX KOHLIEHTPaUMSX, Hall MPOLIECCOM BHEAPEHUS 3TUX NpUMe-
ceil B Maccy 6uoobpacTaHuid.

Ipu cHUXeHHUM CKOPOCTH ABHUXKEHUS BOAbl B TPyOKaX TeI1000MeH-
HUKOB abpa3uBHOe AeiCTBHE B3BELUEHHBIX BELLECTB 3HAYUTEJNbHO
YMEHbLLIaeTCH.

Ha puc. 1.5 npuBeseHa nonycTuMasi KOHLEHTPaLMUSA B3BELLIEHHBIX
BelllecTB B 000POTHOM Boa€e B 3aBUCUMOCTH OT CKOPOCTH JABUXEHHUS ee

B TpyOKax.

V.m/c

1,8

1,4 //
0,8 /

0,4 /
C, mr/am®

0 50 100 150 200

T

Puc. 1.5. 3aBucumocTb A0NYCTUMOA CKOPOCTH ABUXEHUA 060pOTHOR BOAL! B
Tpyb6Kax rennoobmenHbix annapartos (V) oT KOHUEeHTpaL KK B3BeLIeHHbIX
sewecTs B Heh (C)
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XapakTepHblit rpaduK NpoBefeHHUS aHATU30B LIMPKYISLUIMOHHOH
BO/Ibl B OOOPOTHBIX CUCTEMAX OXJ1aXIalolllero BoAOCHa0XeHHUsI MPUBE-
neH B Ta61. 1.10. 3 Tabauubl BUAHO, YTO YacToe MpoBEAEHHE aHATU30B
BOJIbl HEOOXOAMMO He BCeraa, Tak Kak Npu HOPMAITbHBIX YCJIOBUSIX IKC-
TulyaTaliMy COCTaB BOAbl B 000POTHOM CHCTeMe oxJiaxaaloulero Boao-
CHabXeHUs1 MEHsAeTCA OYeHb MEUIEHHO.

Tabnnya 1.10
Ipachuk nposegeHnn aHanNU308 LMPKYNALUOHHOR
oxnaxaawouien Boabl
MepnoanYHOCTL
NMoxkaaarens Korpna rpebGyerca nposeneHus
3HayeHne pH B Tex cny4yaax, koraa Ans KOHTpons 3a 1 pa3 B CMeHy
BENUYKMHOM PH VAN LWEeNoYHOCTHU (MM TOrO U
Apyroro Bmecrte) k soae nobasnsercs kucnora
UM WeNoYL

LLlenoyHoCTb To xe To xe
Kanbumesan Moytnscerna 1 pa3as Heneno

XeCTKOCTb

Marvuesasn To xe To xe

XEeCTKOCTb
ConepxaHue MUHorpa »
B3BELUEeHHbIX

BEllecTs

Copepxanuve MouTtuscerna »

Xnopuaos
CopepxaHue B cnyyae npumeHeHus pocdartuposaHus »

docdartos

1.9. KOHTPOJIb NPOLIECCA OXJIAXAEHWUA BOAbI

Ha puc. 1.6 naHbl cxeMbl HanGosee pacrpOCTPaHEHHBIX B IIPOMBILL-
JIEHHOCTH oxJ1aauTeNeit 000pOTHOM BOMIbI.

3a cyeT UCMapUTeTbHOrO OXJ1aXAeHHS BOAbI B LLIECTU U3 CEMH NPH-
BeleHHBIX Ha puc. 1.6 BonooxnaauTenei (KpoMe paluaTOpHBIX rpaam-
peH 4, Ha3bIBaeMbIX TaKXe afnnapaTtaMy BO3AYIIHOTO OXJ1aXOAeHUs )
yaeTcsi CHU3UTDb TEMITEPATYpy OXJ1aXIaeMOM BOJIbl HUXE TeMIepaTyphbl

OKpYXalollIero BO31yxa.
B umnce npeMMyllIeCcTB anmnapaToB BO3AYLLHOTO OXJIaXIEHHUs — OT-

CYTCTBHE 3arpsA3HEHUA OoXJ1aX/1aéMOM BOAbI BO3AYLIHBIMHU NMpHMECAMH
H TMAPaBIUYECKOro pa3pbiBa €€ CTPYH.
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Oxnaputenu 060pOTHOM BOALI

= g

WcnaputensHole MNoeepxHOCTHbIE

Y Y Y

i

-

N

Puc. 1.6. Knaccucpukauus oxnagurenei o60poTHoR BoAbL:
1 — BopoxpaHunuwe (Npya-oxnapurens); 2 — 6pbiaranbHbll 6acceH;
3 — oTKpbITbIE rpaaupHu; 4 — paguaTopHbie rpagupHK; 5 — 6aweHHble rpaaupHu;
6 — BEHTUNATOPHbIE rPaAUPHK; 7 — 3)XEKLIMOHHbIE rpagupHn

7

IIpu opeHTUPOBOYHLIX pacyeTax HeoOXoaMMasi akTUBHas TUToLLAlb
oxynaaurtens (B Mz) JUIS oxy1axaeHus | Ms/q BOJbI IU1S1 CPEAHUX YCIIOBUA
OXJIaXIEHUS B MepeYUCTIEHHbIX HUXE COOPYXEHUSIX MOXET NPUHU-

MaTbCA: ,

Bua oxaanurens Ero akTHBHas njomaab, M
IMpyabl-oXJIaoUTENM . . o oo v ev e e veann 30,0—40,0
BacceifHbl OpbI3rajibHbIE .. ... ... .... 0,8-1,3
I'paiupHH OTKPBITHIE:

OPBIBTANBHBIC ouecs « sosonwn « o aywges @ & 0,35-0,6

KaneJbHbIE . . .. .. oy 0,25-0,5
I'panupHM GalieHHbIE:

OPBIBTAIBHBIC . .« v v v e v innnn 0,3

FAMERABHBIC: wsbavs & st ars ssamam & 5 0,25

MIMCHOUHBIC: & unuy 5 rowes s 5 wawss § o 0,15
I'panvpHHU BEHTWISTOPHBIE:

OpPBIBTAIbHBIC . . . .ot oe i e vennnn 0,16—0,20

RANCHEHEIRE: cowases » e & § wsms @ 5 & 0,12-0,15

IUTEHOUHBIC: . ¢ avs s avniss o v asvans s & & 0,10-0,12

U3 3THX JaHHBIX BUOHO, YTO MO 3(PEeKTUBHOCTH OXJIAXIEHUSI BOIbI
(Ha eAMHULY TUIOLLAAN OXNAAUTENSA) IUAUPYIOT NPH NMPOYUX PABHBIX
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YC/IOBUSIX BEHTWIATOPHbIE rpaiupHu 6 (cM. puc. 1.6) — 10 0,1 M2. Y HHX
X€ MUHUMAaJIbHble MOTEPH BOIbI C KarnejbHbiM BbIHOCOM Biaark. OnHa-
KO M3-3a pOCTa Iu1aThl 3a 3JIEKTpO3Hepruio B coBpeMeHHoi Poccun B
HOBOM CTPOMTEJILCTBE MM0JIyYaloT pacrnpocTpaHeHue U Gonee rabaput-
Hble OallieHHbIe rpalupHH 3.

I'ny6buHa npynos pekoMeHayercs a0 3,0 M, Gpbi3raibHbIX 6acceii-
HOB — 1,5—1,8 M. [Tnowanu opocurens 6alieHHbIX rPaIUpeH MPHUHHU-
MatoTcs B npeenax 10—2400 M npu ob1ueii BbicoTe rpaaupeH ot 18 1o
50 m.

TexHosornyeckuit KOHTPOJIb 3a paboToit rpaivpeH BKIIOYaeT B ceds
cbop U aHaNU3 caeaylolMX BUAOB HHGOPMaLUU: U3MEPEHUE U pErH-
CTpauMs B XypHaJle TeMNepaTyp HarpeToit U oxJlaxXaeHHOM BOabI, na-
paMeTpoB aTMocdepHOro Bo3ayxa, pacxoia BOAbl Ha rpaaupHIO, JaH-
HbIX O 3arpA3HeHUX OOOPOTHOM BOAbI U KX KOHLIEHTPALMUH; CBEAEHHUSA
06 3¢pdekTHBHOCTH paboThl OTAENbHBIX 3JIEMEHTOB: OPOCUTENSA, BOAO-
pa30pbI3ruBaloOLLIMX YCTPOUCTB, BOAOYJIOBUTENS, MPOTUBOOGJIEIEHH-
TEIbHOW CUCTEMbBI U ApP., BEHTUWIATOPHON YCTAHOBKH M AP.

TeMnepartypa Hapy>XXHOro Bo3iyxa ro CyXxoMy ¥ CMOYEHHOMY Tep-
MOMETpaM H3MepseTCsl C MOMOLILbIO TICUXPOMETPA Ha PacCTOSHUM 10
50 M ot rpaaupHH. TemnepaTypy Boabl UIMEPSIOT PTYTHBIMH CTEKJISIH-
HBIMM TEPMOMETPAMU MU SNIEKTPOTEPMOMETPaMH NPH NPSMOM KOH-
TaKTe C BOJOW.

OueHKy oxylaxaarouiei cnocoOHOCTH rpalupeH NPOU3BOAAT MyTEM
COMOCTaB/IEHUSA pacYETHBIX TEMIMEPATYP OXJ1aXIeHHOM BOAbI C TEMIIE-
paTypaMH, MojyyeHHbIMHU NMPU UCTBITAHHUAX, a TaKXKe No Koadduum-
€HTaM MaccooTaa4yHu.

1.10. YNPAXHEHWA U 3AQAYU

K naparpacy 1.1

1.1.1. OnpenenuTs 00LIYI0 H HEKAPOOHATHYIO XKeCTKOCTD MO pe3y/ib-
TaTaM aHAJIKM3a BOJbl, NpeACTaBIEeHHbIM rpadpHyeckH Ha puc. 1.1, a, rne
001an XeCTKOCTb onpe.uenae'rcn CyMMo#t KOHIleHTpauMit KatuoHos Ca®*

u Mg** u paBua 7,5 mr-aks/am’.

Pewenue. U3 puc. 1.1, a BuaHo, uto 4,5 mr-sxks/am°> Ca®* xomneH-
CUPOBaHbI HOHaMH HCO . OctasibHasn HacTb KATHOHOB XECTKOCTH,
T.e. 0,5 mr-aks/am> Ca®* H 2,5 mr-aks/am> Mg?* , KOMIIEHCUpOBaHa
aHWOHAMU CHJIbHBIX KMCIOT. TakuM obpa3om, Hexapﬁonamaq XeCT-
KOCTb 3TO# Boabl paBHa 0,5 + 2,5 = 3 Mr-3ks/am’.
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1.1.2. PaccyHTaTh OpHEHTHPOBOYHO KOHLIEHTPALMIO KAPOOHATA HATPHSA
B pactBope, umeiomiem pH 10,7, npu Temneparype 20°C, nonarag, 4ro
HOHHbIE H AKTHBHbIE KOHUEHTPALHH PaBHbI, OTHOILIEHHE (C0327 : (HCO,)
PaBHO 2,1 : 1 U B pacTBOpe He CylLLeCTBYeT APYTHX BHAOB KapOOHATOB.

Pewenue. Yactb kapboHaTa HaTpus naeT MOHbI KApOOHATOB, a YacTh
TMAPONU3YETCS COMJIACHO ypaBHEHHIO [9]

CO,* + H,0 = HCO,  + OH".

B cuity Toro yto Kaxnblit 06pa3oBaHHbIi MOH OMKapOoOHaTa criocob-
CTBYET MOSIBJICHUIO HOHA THAPOKCHUIA, UMEEM

[HCO,"] = [OHT].
OnHako

~14,167
(OH = K, _10 =10—3,46?,

HY1 107'%

rae Kw — WOHHOE MPOU3BEACHUE BObI.
CnenoBaTeibHO,

[HCO, ] = 10747
U, HaKOHEeELl,

[CO, ] =2,1x 10734,
Toraa

[CO,>] + [HCO, ] = 3,1 x 10*"monb = 3,1 x 107>%7 x 106 x
3% 10 Mr/,uM =112 Mr/,uM3 Na,CO,,

rae 106 — MonekynspHas Macca Na,CO,.

K naparpacy 1.2

1.2.1. Ha npumepe BonocHaGxeHusi r. MoCKBbI pacCMOTpeTh OpraHHu-
3a1HI0 KOHTPOJIS Ka4eCTBa BOAONPOBOAHOMH BO/bI.

Pewerue. B r.MockBe ¢ 1eCATUMWIIMOHHBIM HaceJleHUEM 3KCIUTy-
aTUpYeTCsl OfiHa U3 KpyNnHeHwuxX B EBporne ropoackux cucteM Boao-
cHabxeHusa. CpenHecyToyHoe noTpebaeHUe MUTbEBOI BOIbI rOPOAOM
coctapnsieT 4—4,5 MJTH M°.

BopocHabxeHue ropona MockBbl M YaCTH HaceJIEeHHbIX MYHKTOB
MocKoBcKO# 00/1aCTH OCYLLIECTBISIETCS B OCHOBHOM U3 NMOBEPXHOCTHbIX
uctoyHuKoB. Boaa nogaercs norpeburenio nocie ABYXCTYNeHYaTOM
OYMCTKH, KOTOpas OCYLLECTBISETCS Ha NMATH (BKJIoYas HoBylo lOro-
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3anaaHyio) BOIONPOBOAHbBIX CTaHLUsAX. Py6ieBckas v 3ananHas BOAO-
NpOBOJAHbIE CTAaHLIMU 3abMpaloT Boay U3 MockBopeliko-Ba3sy3ckoro
uctouyHuka; CeBepHasi U BocTouHasi BomonpoBoaHbie CTAHLIMK — U3
Bonxckoro HCToyHHKa.

KoHTponb KayecTBa BoIbl Ha BOJOOYMCTHBIX CTAHLMAX (B npezesiax
I'OCT 2874-82 «Bona nuTbeBasi») MPOBOAMTCS Ha BCEX CTaIUAX oOpa-
OOTKH Mo BCeEM TEXHONOrHYECKUM JTHUHUAM. MUKpOOHOIOrHYECKHE
noka3saTesiM, XapaKTepHu3ylollue 6e30rmacHoCTb BoAbI B 3MUIEMHOJIOTH-
YECKOM OTHOILEHHUH, OTIPEAENSIOT 2 pa3a B CyTKM, OpraHoJIENTHYECKHE
(3anax, UBETHOCTb, MYTHOCTb) — 6—12 pa3 B cyTKH (NpH YXyAUIEHHUH
Ka4yecTBa BOJbl BOMOMCTOYHHKA — 12—24 pa3a B cyTKH). OCTaTOUHbIH
XJIOp onpeaensiorT exeyacHo. Beero aboparopueit MI'YIT «Mocsono-
KaHaJI» €XeCYTOYHO MPOU3BOANUTCA 0 4 ThIC. ornpeaeneHHi pu3nko-
XUMHYeCKHX noka3ateneit, 400 6akrepuonornyeckux u 300 runpodu-
OJ1IOTHYECKHUX aHAJIU30B.

Kpome TeXHOJI0rMyecKoro KOHTpOsi CWIaMH POCCHICKO-(paHIyy3-
ckoi nabopatopuu (ALl «Poca») exeMecsiuHO MPOBOAUTCSH aHAJIU3
MCXOHOM W NMUTBLEeBO# Boabl Mo 150 xuMHUyeckuM U 16 GHMoorMyecKkum
rnokasarteisiM, BKJ1loYasi napasurapHbie, Ha CTaHLIMSIX BOJOMNOATOTOBKH
M B 8 TOYKaxX ropoJICKO# CETH.

HU3meHeHHe oblLei 3K0J0orHyeckoi 006CTaHOBKH € KaX/IbIM rofIoM
TpeOyeT pacliMpeHUs Kpyra KOHTPOJUpPYEeMbIX NapaMeTPOB KayecTBa
BOIbl U pa3BUTHUS MPELIM3HOHHBIX METONOB €ro KOHTPOIA. YBEITUYH-
BaeTCcsl CIIMCOK BElECTB, COAEepXaHUe KOTOPbIX HOPMUPYETCS B BOJE.
B HacTosiLee BpeMsl MPOBOAMUTCS €XEMECSUHbINH KOHTPOJIb IO Coep-
XaHM10 B Bofie xJ1opodopMa, YeThIPEXXJIOPUCTOTO YrJjiepoaa, AUXJIop-
6pommMeTaHa, dochopopraHuyecKUx NMECTULIMIOB, Kajiusl, HaTpHA,
nuTuA, cepebpa, xpoma, KagMus, HUKesl, KobanbTa, 6apus, pTyTH H
¢eHoNoB.

CucreMa noaayu v pacnpeaesieHus1 Boabl B . MockBe BKJTIOYaET B
cebs 11 Tbic. KM BoaonpoBoaHO#M ceTH, 10 ropoICKMX HACOCHBIX CTaH-
LUKt U 6 perynupylouux yanoB. O61ass BMECTUMOCTb PEryJIMPYIOLLIMX
Y3/10B cocTaBasieT 1,2 MiIH M, BOIOTNPOBOAHAS CeTh — PalUaTbHO-KOJTb-
ueBasi. OCHOBHbIM MaTepHa/IOM, UCNOJIb3yeMbIM TPH CTPOUTEJILCTBE,
ABAsieTcs cTalb, U 72,3% BononpoBoAHbIX cereif r. MOCKBBI cocTaBs -
I0T cTajibHbIe TpyGoTnpoBoaHl, 25,9% — uyryHHble, 1,8% — u3 uckyc-
CTBEHHbIX MaTePHAJIOB.

Boaa ot ouHcTHOM cTaHLIMM 10 NOTpeOUTENS B LIEHTPE ropoaa ABU-
XeTcst B TpyOax HECKOJIbKO YacoB, MPOXOIs AECATKH KWIOMETPOB, YTO,
eCcTeCTBEHHO, BJIMUSiET Ha ee KauecTBo. [1o Mepe yaaneHHUs OT HCTOYHU-
Ka Heckonbko (Ha 0,2-0,3 Mr/aM’) MOBBILLAETCSH MYTHOCTD, YBETUYH-
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BaeTcs coaepxaHue xenesa (Ha 0,02—0,03 MF/JJ,M3), CHMXaeTcs KoJinue-
CTBO OCTaTOYHOro xjopa (Ha craHuuu — 1,0 MI‘/,IIMJ, y norpeburens —
Jno 0,2 MF/I[M3). He3HauuTenbHble H3MEHEHUS KayecTBa BOJAbl UMEIOT
MECTO B rOpOJICKMX pe3epByapax I10 TeM Xe MOKa3aTeIsiM.

B cBs13U C 3TUM perynsipHO NpoBepSIOT KauecTBO BOAbI B 60Jiee yeM
500 peitcTByouIMX Boaopa3bopHBIX KOJIOHKaX. IIpM 3TOM KOJIOHKH,
HaXoAsILLMECH Ha CETAX LIEHTPaJU30BaHHOr0 BOJAOCHA0XEeHH S, KOHT-
ponupyet naboparopuss MocBonokaHaia 2 pa3za B roa (okosio 300 wur.).
TaM, rae cHabxeHue BOoO# OCYIIECTBJISIETCS OT apTe3MaHCKUX CKBa-
XHWH, KOJIOHKHU o0crenytot 2 pa3a B rof (6onee 200 1it.). B cayyae He-
YAOBJIETBOPUTENBHOIO KayeCcTBa BOAbl KOJOHKY HEMEIJIEHHO BbI-
KJTIOYAIOT, MPOBOASAT €€ Ae3UH(EKLINIO, MPOMBIBKY U B3SITUE MOBTOPHBIX
npo6. Yauie Bcero Hey0BIETBOPUTEILHOE KaUyeCTBO ObIBAET B KOJIOH-
Kax ¢ pa3bopoM Boabl 1—2 Bezpa B CyTKH. 3a TAKMMH KOJIOHKaMHM yCTa-
HOBJIEH OCOOBII1 KOHTPOJb, U OTOOP NMpob 31eCh MPOU3BOAUTCS ropa3io
yaie.

Hossle TpyGonpoBoabl azuametpoM ao 800 MM noasepraioTcs npei-
BapUTEIbHOI MPOMbBIBKE C MTOMOLLbIO MOPOJIOHOBOTO MOPLUHS, B IPO-
Liecce IBUXEHHUSI KOTOpOro Bola, Mpoxo/s ¢ 60JbIloi CKOPOCTBIO Yepe3
KOJIbLIEBO# 3a30p MEXIY CTEHKaMH TpyObl U MOpILLIHEM, CMbIBAET CO
CTEHOK TpYObI YaCTHULIbI N1€CKa, PYHTA, CJIy4yaiiHble NMpeaMeThl U BbIHO-
CHUT MX 110 Bbinycka. JleanHdekuuio TpybornpoBoaOB OCYLIECTBASIOT
TpaAULIMOHHBIMU XJIOPCOJEPXALUUMH peareHTaMHU: XJIOPHOI U3BECTBIO,
XHIKHUM XJIOPOM M rTMIoxJIopuToM Hatpus. [locne cOpocoB xnopa Tpy-
OonpoBo MPOMBIBAIOT 40 MOJIyYeHUS ABYX YAOBIIETBOPUTEIbHBIX aHA-
JIN30B M IMYCKAIOT B 3KCIUIyaTaLMIO (B MTPOTUBHOM Cily4yae NnpeAaCTOUT
NMOBTOpHasi MPOMbIBKA).

Heo6xoaMMo OTMETUTD, YTO KOHTPOJIb 32 CAHUTAPHBIM COCTOSIHUEM
ceTeif OCYLLIECTBSAIOT €1LlE U OpraHbl CAHUTAPHOTO HaA30pa, KOTOPbIE
peryJisipHO NMpoBOASAT BbIOOPOUHbIE OTOOPBI MPOO BOAKI B XXWJIOM CEK-
TOpE CTOJIUILLbI, €€ YUPEXIEHHUAX, OpraHU3aLUsiX, B BOAOMPOBOAHBIX
KOJIOHKax U JIp.

1.2.2. YcTaHOBHTD YHCJIO (1) Napajie/ibHBIX NPOO MoA3eMHOH BOABI
JUISl aHAJIM3a Cco/IepXKaHHS B Hell o0111ero xeJe3a, YTo0bl crydaiHas olmHo-
Ka aHAJIHTHYECKOro omnpe/iesieHHs1 cpelHero apupMeTHYeCKOro 3HaYeHHS
no BbIGOpKe H3 1 MPOD ¢ BeposATHOCTBIO 95% Haxoauaach B Npeienax
AFe, = 0,025 Mr/nu3. Pe3yabTaThl aHAJIM30B NOJ3eMHO# BOAbI HA
colepXKaHHe B Hel o011ero XeJie3a, BbINOJTHEHHBIX B TeYeHHe OJHHX CYTOK,
npuBeneHs! B Ta0A. 1.11.
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Tabnuya 1.11

Copepxatine pacTeopeHHOro xeneaa s npo6ax nog3emMHod BoAb!
¥ pac4eT CpeqHero KBaapaTu4eckoro oTknoHeHus (o) Ans HUX

Ne KonuexTpauus Cpennee KBaapaThi OTKNOHEHWi
npoGe: Fe:,m, mr/om2 | apudmetnyeckoe oT cpeawero,
3HavYeHue Fa:‘u Mr/am
1 1,12 1 0,0001
2 1,15 " 0,0004
3 1,11 0,0004
566:5=1,13
4 1,16 0,0009
5 1,12 0,0001
2. Feosu =5,66 Y (AFeg,) =0,0019
i
(AFeg,) 10,0019 3
c:JZ loﬁm s = =+0,022Mr/am". (L.7)
n— -_—

O6o3HaueHus yieHoB B popmyne (1.7) npuBeaeHbI BbILLE.
Pewenue. PaccmatpuBas npuseieHHbIe B Tab1. 1.11 pe3ynbTaTsl aHa-
JIN30B Fe:,ﬁm KaK MaJyio BbIOGOPOYHYIO COBOKYTHOCTbh U3 HOPMAabHO
pacrnpeesieHHO! reHepajlbHOH COBOKYTTHOCTH BCEX BO3MOXHBIX pe-
3yJIbTaTOB aHAJIIM30B, BOCMOb3yeMCS JUISl HAXOXIEHHUS 7 annapaToM
MaTeMaTHYecKo# craTUCTUKH. Kak cnenyer u3 3akoHa IMaycca,
I
n=t% (1.8)
(Fegg)
rae f — KpUTepHuil, 3aBUCSLUMI OT BEpPOSATHOCTHM MPOrHO3a M YUcaa
onpeaeneHUm B BuiGopke.
M3 cneunanbHbIX cTaTHCTHYECKUX TabiuL st 95%-HOi BEpOATHO-
CTH U 06beMa BuIGOpKH, paBHOM 5, 1 = 2,78.

Toraa n =2,78% x 0,0222: 0,025 = 6 npo6.

1.2.3. Pa3pa®oraTh cXeMy aBTOHOMHOH aBTOMaTHYeCKOH CHCTeMbl
KOHTPOJISi KA4eCTBAa HCNOJIb3YeMO# BOJIbI Ha Y9aCTKe PeKH OT NMyHKTa A 10
nmynkTa b (prc.1.7).

Pewenue. TIyHKTBI B3STHS NPO6 Ha pacCMaTPUBAEMOM Y4acTKe peKH
pa3MellieHbl B MecTax JOObIYH M MOANOTOBKH BOAbI KAK LISt HACEIEHHbIX
MYHKTOB, TaK U MpeAnpUATUH U 0603HayeHbl uugpoi 1. ITyHkThH |
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CO€IMHEHDb! KaHaJlaMHU CBAI3U 2 C LIEHTPOM peErMcTpauuu U o6paboTKH
JaHHbIX 3.

Puc. 1.7. Cxema pasmeL|eHNA 3NEMEHTOB CUCTEMbI KOHTPONA
KavecTBa Bofbl Ha y4acTKe pexu: A n B — rpaHnyHbIe CTBOPLI CUCTEMBI;
I — HaceneHHbie nyHKT; M1 — npeanpuaTus; 1 — mecTta 83aTUA Npo6 BoAb,
2 — KaHanb! CBA3W; 3 — UeHTp perncrpaunn n o6paboTku AaHHbIX

ITyHkTsl 1 paboTtaloT 1160 B HEMpPEpbIBHOM pexXUMe, THO0 AUCKpeT-
HO M0 3apaHee cocTaB/ieHHOW nMporpamMe. KpoMe Toro, uMeeTcst BO3-
MOXHOCTb JMCTaHLIMOHHOTO YTIpaBjieHUs IpobooTbopHukamu. U3me-
pHTeNbHbIE MPUGOPDI MepealoT CUTHaNbI B LIEHTP PErUCTPaLuU U 06-
pa6oTku naHHbIX 3. C nyjibTa yrnpasieHHs B LEHTPE 3 MOIYT ObITb
noJaHbl CUTHAIBI Ha TPOMBIBKY U3MEPUTEIbHBIX COCYIOB K NMEPBUYHBIX
naTYMKOB. JIOMOMHUTENILHO B MYyHKTax 1 B aBTOMaTHUYECKOM peXHMe
pa6oThl BLIMOTHSIOTCS ONepaLiMi MPOMBIBKH NPUGOPOB Mo UMeloLeicst

nporpamme.

K naparpady 1.3

1.3.1. B cBsi3H ¢ pe3KHM NOBbILIEHHEM CTOUMOCTH NMPHBO3HOTO CEPHO-
kHcoro amomunus Al (SO,), pa3paGoTaTh TeXHHYECKHI perJiaMeHT H3-
BJIeYEHHS €ro M3 0caJKa liexa BogonoaroToBku Ha E¢dpemoBckom 3aBoae
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No NPOH3BOACTBY CHHTETHYECKOI0 KaydyKa JUisi NOBTOPHOIO HCMOJIb30Ba-
HHA. B 3TOM 1exe roxoBoi 00beM aMOMHAHICOepXAaliero 0CaKa B uexe
BOJONOZTOTOBKH COCTAaRsT 40 ThiC. M°.

Pewenue. [1pon3BoauM pereHepaluio aTllOMUHHUSA U3 0CaJlKa pa3bas-
neHHbIM (1,5%-HbIM) pacTBOPOM CEPHO# KMCJIOTHI (B LiEX€E TaKylO KHC-
JIOTY TMOJYYaloT nocje npoMbiBKM H-kKatHoHuTOBBIX puabsTpoB). Ko-
JIMYECTBO aNIOMHHUA, MEpeXOaSLLIEro B pacTBOp B 3aBUCUMOCTH OT
BenuurHbl pH ocanka, cocrapnsier:

pH 6 5 4 3 2
AP mr/oM® 2,5 5 55 620 970

N3 31UX naHHBbIX ciaenyer, yto npu pH = 2—3 ocHOBHas YyacTb anio-
MUWHMS, HaXOOSILLErocsl B 0calKe B BUlI€ TMAPOKCHUAA, NTEPEXOIUT B pac-
TBOP.

OtneneHune Xuakoi ¢asbl ocajika ¢ paCTBOPEHHBIM B HEH aJIlOMH-
HHUEM NPeAINoJIOXHUTENBHO OCYLIECTRISIOCH Ha LeHTpUdyre. [Tocne
cernapaluM OT ocalka Xuakas ¢asa ¢ coaepxallUMcs B HEil pacTBO-
PEHHbBIM ATIOMUHUEM C KOHLIeHTpaLHeii 970 Mr/aM> MoXeT GbITb HC-
MoJIb30BaHa /Ul KOaryasiliuu peyHoH BOJIbI.

1.3.2. IIpeIOXHTD CXeMY KOHTPOJISI COlepKAHHS HeKans (HATpHeBO#H
COJIH AMOYTHICYIB(OKHCIOTHI) B OJA3eMHBIX BOAaX Ha npHMepe Bopo-
HeJXCKOro 3aBojia 1o NMPOH3BOACTBY CHHTETHYECKOIN0 Kayuyka. OH HenoJib-
3yeTcsl B KaueCcTBe 3MYJIblaTopa NMpH MMPOH3BOACTBE KAYYYKOB IMY.IbCHOH-
Ho# nosMmMepu3anyi. Hekanb He noanaeTcs OHOXMMHYECKOMY pacnany,
NPH NOCTYILIEHHH BMecTe CO CTOYHBIMH BOAaMH Ha nojs GHILTPALHH OH
cnocobeH NPOHHKATH B ITy0OKHe NMoA3eMHbie TOPH3OHTHI H 3arpA3HATD
rpynToBbie Boabi. OCOOeHHO CHILHO HEeKaJleM 3arpsi3HeHbl BOJIOHOCHBIE
rOPH3OHTHI B padoHe OLIBIIMX MoJeit puabTpauuH. 31ech colepKanHe
HeKaJis B noA3eMHo# BoJe AocTHraio 200 Mr/m\lJ H Bbie npH I1/IK ne-
KaJIAl B BoJie BOAHBIX 0GbekToB 0,1 mr/am°.

Pewenue. IIpUHAT K peanu3aluu AByXCTaIMHHbIN PUIUKO-XUMHU-
YyecKHuit crnocob oyucTKH noasemMHbix Boa. Ha nepBoit cranuu npouc-
XOIOHUT OCaxOeHHe HeKaJIsl Ha XJTOTbSIX a/llOMUHaTa HaTpHUs A0 OCTaToY-
Ho# KoHuUeHTpauuu 60—70 MI‘/I[M3, Ha BTOpOil — OKMCJIEHHE HeKans
030HOM. OYyMI1LIEHHYIO BOAY C OCTaTOYHOMU KOHLEHTpaLHel HeKad 10
1 Mr/,uM3 cOpachIBalOT B CHCTEMY BOIOOTBeieHUS. BblaeneHHbli nocne
nepBOii CTAIMHU OYUCTKH OCAIOK YTHIM3UPYIOT.
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1.3.3. OnpenesHTs LIMAY [, ToHKOCI0}HOrO J/IeMeHTa, pa3MellaeMoro
B 1eHCTBYIOIIEM NOPH3OHTAILHOM OTCTOHHHKE /ISt KOHTPOJS CONePXKAHUS
MYTHOCTH B OTCTOEHHO#M Bojie. OOLIMit BU] 31eMeHTa NOKa3aH Ha puc. 1.8.

ToHkocoiHbIe 3/1eMEHTHI MPAMOYTOJILHOTO CeUeHHS HMEIOT pa3Mephl
B i1ane 0,05 x 0,05 M (BbicOTA X MIHPHHA) H YTOJI HAKJIOHA O, = 60°.

KavecTBo Hcxoanoit Boabl: userHocTs — 100 rpaj; conepikaHue B3Be-
cH— 50 m‘/zm"; J103a KoaryJsinta — 60 MI‘/11M3 no 6e3B0JHOMY NPOIYKTY;
pacyeTHasi CKOPOCTb ocakenus B3secH u, = 0,3 mm/c = 1,1 M/u. B na-
BOJKOBBIi NepHOJ OTMeYaeTcsl yBeJIHieHHe MYTHOCTH OTCTOCHHO# BOJbI
sime ITJIK nist orcroitnukos 3toro Thna (15 mr/am’ [6, n. 6.10]).

3HayeHHe HArpy3KH Ha COOPYXKeHHS MO YCJIOBHSAM HAKOILICHHS B3BeCH
H HCXOJA M3 pacyeTHbIX 00beMa 30HbI HAKOIJIEHHS OCAJIKa H NMepHoa
MEeXIPOAYBOYHOIO IHK.1a NpHHsTO V. = 4 M/4.

Hysina

by

Puc. 1.8. KoHCTpYKTUBHbIe NnapameTpbl TOHKOCNORHbIX 3neMeHToB B 6noke:
by — WHpUHa TOHKOCNOAHOrO 3NEMEeHTa;
H, — BbICOTa TOHKOCNOAHOrO 3NemMeHTa (0,05 m);
H — BbicoTa TOHKOCNOWHOro cotobnoka;
L — pnuHa ToHKocnowHoro cotobnoka;
B — wmpuHa ToHKOoCnoAHoro cotobnoka

Pewenue. [InviHa TOHKOCJIOMHBIX 3JIEMEHTOB onpenensiercs no ¢op-
MyJiaM

S e i3 ARO[ i

o< (B K,) LixLis D=076x (1.9)
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1 1

= =24; 1.10
K. xK .xK, 0,8x0,7x0,75 ( )

K =

K, K 1,25%x0.8
K =20X% _ L LI 2 1,11
2" sinaxcosa 0,865x0,5 % ()

rae K — KOHCTPYKTUBHbI KOG GHLUMNEHT, yUUTHIBAIOLUIMA OTHOLLE-
HUeE PaKTUYECKOM OTKPBITOM [T ABUXEHUS BOABI IUTOLLAIH TOH-
KOCJIOMHBIX 3JIEMEHTOB K 00L1e# TUToLaau 3epkKaja BoIbl OTCTOM -
Horo coopyxeHHus (0,795);
K, , — KO3bpHLHEHT, onpeleNsiolmii TMApaBIHYecKoe CoBep-
ILIEHCTBO TOHKOCJIOMHOIO COOPYX€HHUS U CTETNEHb ero 06beMHOTO
MCNOJIb30BAaHUS U PaCCUYUTBIBaEMbIH KakK OTHolleHHe ¢dakTHye-
CKOro K pacyeTHOMY BpeMeHHU npebbiBaHus Boasl (0,7);
K s K03¢pPULUHMEHT, YUUTbIBalOLLMi PopMy nornepeyHoro ceye-

HHUS TOHKOCJIOMHBIX 371eMeHTOB (1,25);

B — ko3dpduuMeHT, YyYUTHIBAIOIWIHI CTECHEHHOE OCaXIEeHHe
B3BECH IMOJ TOHKOCJIOMHbBIMU 3J/IEMEHTaMH;
K _ — xo3dduuMeHT arioMepaliii, YYUTHIBAIOILUNA BIMUSTHUE

ar
Ocajlika, BbIIEJSIOIIErocs U3 TOHKOCJIOMHBIX 3/IEMEHTOB, Ha UH-

TeHcUdUKaumio xonbeobpazosanus (B x K = 1,15);

K_. — xoa¢d¢duLMeHT, yUUTBIBAIOILHIA CTECHEHHE CEYEHHUS MOTO-

Ka B TOHKOCJIOWHOM 3jieMeHTe croa3atoium ocankom (0,8);

K|, K, — 0600611eHHbIE pacYeTHbIE KOIDDHULIMEHTHI.
[TpuHHUMaeM JUTMHY TOHKOCIONHBIX 3/1eMEHTOB paBHO# /; = 0,8 M.
ITyckoHanano4yHbie UCTTBITAHUS PEKOHCTPYMPOBAHHOIO TOPH30H-

TaJILHOTO OTCTOMHUKA CO BCTPOEHHbIM TOHKOCJIONHBIM COTOGJIOKOM
MOKa3ajiu, YTO B MEPUO, Becem{ero MaBoO/IKa B OTCTOSIHHOM BOJie MYT-
HOCTb He mpeBbiLuaet 15 mr/am’.

1.3.4. OnpeneuTb H CPAaBHHTH C HOPMATHBHBIMH NOTEPH OYHINICHHO#H
BOJbI Ha COOCTBEeHHbIe HYXIbl PHIbTPA NPH NPONODKHTEIbHOCTH GHIb-
TPOUMKJIA, BHIOPAHHOH MCXOAA M3 HeJONMyeHHs! NpeBbillieHHs B PHIIb-
TpaTe II/IK MyTHOCTH A X03iiCTBEHHO-NTHTbEBOr0 BOJOCHA0KEeHHS
(1,5 mr/om).

Pewenue. Paboyyie xapakKTepuCTUKH nsyxcnoﬁﬂom (aHTpaLmMT + KBap-
LeBbIii MecoK) GbTpa ruiolansio 100 M2 NpUBeeHbI Ha pUC. l 9. Cko-
pocTb (PUIBTPOBAHUS BOIbI C HCXOMHOH MYTHOCTBIO 4 Mr/,uM COCTaB-
nsiet 6 M/4. [TpoMbiBKa 3arpy3k ouMLIEHHOW BONOH C HHTEHCHBHO-
cthio 10 1/(c x M%) mutcst 10 MUH.
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MpoaonxuTensHOCTL GUNLTPOBAHUA BOALI, Y

Puc. 1.9. 3asucumocTtb nepenapna nasnexusn (1) npu punbTpoBaHUKM BoAb! Yepes
3arpy3Kky u cogepXaHna MyTHOCTH B (hunbTpate (2) oT NPoAcIXUTENLHOCTH
thunbTpoBaHUA BoAbl ¢ Havana cunbTpoumMKna

U3 puc. 1.9 BuaHo, yTo noseiieHHE MyTHOCTH B DUIIBTPATE CBEPX
1,5 Mr/,uM3 MPOUCXOAUT NPHU YBEIUYEHUH COTPOTUBIEHUS QUIBTPY-
lotero cios no 25 kIa u npoaomxuTenbHOCTH GUWILTPOLIMKIA 23,5 4.

[Tpu 310i1 NpOAOIXUTENBLHOCTH PWIBTPOLIMKIA O0BEM OYMILIEHHOM
BOAbI 32 | GUNBLTPOLIMKI COCTaBUT

23,54 x 6 M/4 x 100 M> = 14 100 M°.
ITorpebneHue pwibTpaTta Ha OHY NMPOMBIBKY 3arpy3Ku OyAeT paBHO

[10 MuH % 10 1/(c x M%) x 100 M2 : 1000] x 60 = 600 m>.

CnenoBaTtesibHO, NOTEPU OYMLLIEHHOI BOABI HA COOCTBEHHBIE HYXIbI
¢dunpTpa COCTaBAT

600 x 100 : 14 100 = 4,25%,

yTOo 6;1M3K0 K HopMe [6, 1. 6.6].

CrnenoBarejIbHO, NMPOAO/DKUTELHOCTh (DWILTPOLIMKIIA, paBHas 23,5 4,
saBasieTcs JonmycTuMoii. JIna cokpauieHUs1 pacxoa oYMilieHHOH BOAbI
Ha NMPOMBIBKY GUIBTPYIOLLEH 3arpy3KH LieJlecoo6pa3HO MoCNeHIOn
MpOAYBaTh CXXAaTbIM BO3[yXOM.

1.3.5. Iloas3ysach JaHHbIMM Taba. 1.5 1 1.12, onpeneuTs KOHCTPYK-
110 ObITOBOTO PHILTPA LIS OYHCTKH BOJAONPOBOHOM BOABI OT BTOPHYHBIX
3arpsA3HeHHi C TAKHM pacdeToM, 9To0bl I0BECTH ee NMOKa3aTeJiH 10 Tpe-
GoBaHuit HOpMATHBOB (MJIH JaXKe YJIYYIIHTb HX).

Pewenue. B Tabn. 1.12 gaHsl Hanbonee AeMOHCTPALIMOHHbIE MMOKa-
3aTeJIM KayeCTBa BOAbl B HEKOTOPBIX XHWJIBIX 3IaHUSIX OJHOTO U3 paifo-
HoB I[ToaMocKOBbBS.
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Tabnuua 1.12

OcHoBHble NoKa3aTenu ka4ecTsa BOAb! y aboHeHToB O4YUCTHON
BOAONPOBOAHOW CTaHLNUW

daxTnuyeckoe
Noxasarenn, pa3amMepHOCTb nak 3HavYeHHne
(maxcumansHoe)

LiseTHOCTD, rpanycu 20 50

MyTHOCTb, MIr/am? 1,5 6,67
OcTaTo4Hbiih xnop, Mr/am* 0,8-1,2 3,12
OcTaTo4YHbI aMMOHWA, Mr/am? 0,5 1,3

Xene3o, mr/pm® 0,3 3,06

W3 1abn. 1.12 cnenyeT, 4TO BCe nepeyrciieHHbIE B HEM MOKa3aTe/ln
npesbialoT cooTBercTBY0OLIME [T11K.

OcHoBbIBasiCh Ha CBEJIEHUsIX, MPUBEEHHBIX B Tab1. 1.5, mpoaHaiu-
3UpYEM BO3MOXHOCTH OYMCTKHM UCcieyeMoM BoAbl Ha ObITOBBIX HHIb-
Tpax Mo KaXxIoMy MoKa3areJio.

LIBeTHOCTBL BOAONPOBOAHO# BOIbI B 2,5 pa3a npeBbilliaeT HOPMAaTHB.
LIBeTHOCTDb BbI3bIBAaETCSl HAUTUYMEM B BOJIE KPYMHbBIX OpraHUYeCKHX MO-
JIEKYJ1, KOMIUIEKCHBIX COeAUHEHU I XKeJie3a U APYrUX MeTaJIJIOB WM
MOHOB MeIM U KobanbTa. CneoBaresibHO, OHa MOXET ObITh YCTpaHEHa
Ha MeMOpaHHbBIX, COPOLIMOHHBIX WX KATHOHOOOMEHHBIX (PUIIBTPaX.

MyTHOCTb Boabl, 06yc/IOBIeHHasi MEXaHUYECKUMH NPUMECAMH U
BOZIOPOCJ/ISIMU, MOXET OBbITh YCTpaHeHa pUIbTpaMH Jiloboro Tuna; 6ak-
TepHaJIbHbIE 3arpsA3BHEHUS YAAISIOTCS MeMOpPaHHBIMUY WIH COPOLIMOH-
HBIMH GUIBTPAMH.

KOHLIeHTpaLIHI0 OCTaTOYHOTO XJI0pa, H3MEHSIOLIYIO OPraHOJIENTH -
YecKHe CBOMCTBA BOIHI (3aMax), MOXHO KOppeKTHpPOBaTh Ha MeMOpaH-
HbIX (KpOMe MUKPOGDHIBTPALIMOHHBIX) WK COPOLIMOHHBIX PUIIBTpaX.

KoHueHTpaLHsi oCTaTOUYHOro aMMOHUSI CHUXaeTcsi NpU GUIbTpo-
BaHHWH Yepe3 0OpaTHOOCMOTHYECKHE MEMOPaHbl METOIaMU COPOLIMM U
MOHHOTrO OOMeHa.

H36bITOYHas KOHLIEHTpaLUs XeJie3a B TpeXBaJleHTHOM (popMe ycTpa-
HsieTCcs GWILTPOBAHHEM Yepe3 MeXaHUUYeCKHUii, MEMOpaHHbIH WK copo-
LIHOHHBIN GUIbTp. [IByXBaJIEeHTHOE XeJie30 — METOIaMH COPOLIMM HOH-
HOro oOMeHa WIH MYTeM OKHUCJIEHUS €ro B TPEXBAJIEHTHOE XeJe30 U
nocjeayouero GuibTpoBaHUs Yyepe3 MEXaHUYECKUI PUIILTP.

Takum obpasoMm, 1 1oBeaeHHUS NoKa3aTesiel KayecTBa BOAONpO-
BOJHOM BOIbl O HOPMAaTUBHOIr0 YPOBHSI HEOOXOAMMO UCIOJIL30BaTh
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ObITOBOI PHIBTP, B KOHCTPYKLIMH KOTOPOTO €CTh MEXaHHUECKHt 6JI0K
ISl CHUXEHUSI MYTHOCTH BObI, COPOLIMOHHBIN WM MeMOpaHHbIit 6J10K
JUIS CHUXXEHMUS LIBETHOCTHU MU OCTaTOYHOIO XJIopa U KaTHOHOOOMEHH bl
010K 1151 CHUXEHUSI KOHLEHTPALIMU OCTaTOYHOro aMMoHHMA. I1pu cHuU-
XEHUMU MYTHOCTH BOJbI Ha MEXaHUYECKOM PUNbTpe OGyaeT MpOUCXOAUTD
M YMEHbLIEHHe COlepXaHHs XKejle3a B Heil, Mo3ToMy ciieayeT BbiopaTh
GbUIBTP ¢ MUHMMAIBHBIM pa3MepoM Top.

K naparpady 1.4

1.4.1. OnpenenuTs He0OXOUMYIO CTAPTOBYIO 03y XJIOpa Jisi 06e33a-
paxuBanus nonazemHoi soasi ¢ pH = 7,0 nepen TpancnopTHpoBaHHeEM ee
Mo BOAOBOAY MPOTSKEHHOCTBIO 6 KM Ans cpenHeit Temnepatypbl 10°C u
MYTHOCTH Boabl < 3 Mr/am’.

- Pewenue. I1py KoHTpoONe pexuMa ne3MHPEKLIMH MOBEPXHOCTHBIX
BOJl Bce Ooibliiee pacripocTpaHeHUe HaXOAUT UHIEKC, TOJYUYUBLIUA
wudpp «CT» U npeacrapasolinii CO00i NpoussBeaeHHE N03bl Ie3UH-
¢exTaHTa B MWUIMIpaMMax Ha | am°> Ha BpeMsl MpoXoXaeHUst 06pabo-
TaHHOM BOJbI 10 MEPBOTro NMOTpeOUTENS B MUH.

Tpebyembie 3HaueHust HAeKca CT mng obe3zapaxuBaHus cnabo-
MYTHOI#1 Boabl (MyTHOCTb < 3 MI‘/,E[M3) TOJIbKO Ae3uHdeKTaHTaMU (0e3
NpeaBapUTENbHOIO €€ GUILTPOBaHHS) NO 3apyOexXHOM MpaKTUKE MpU-
BeleHbl B Ta0Os. 1.13.

Tabnuuya 1.13
Wnpekc CT B mr/(am® x Mun)

(MuHUManbHO Heo6xoauMBbIe 3HaYeHUA ANA nHakTMBauwu soasl Ha 99,9 % no
NAMBNUAM pasnuuHbIMK Ae3nHdeKkTaHTaMK)

Temnepartypa, 'C

e3auHdexTanT H
A ¢ P 05| 5 10 | 15 | 20
Xnop 6 | 170 [ 120 | 90 | 60 | 46
(npu ocrato4yHoM cB06OAHOM
cofepXxaHuu 2 Mr/am’) T 260 | 190 | 130 | 100 | 70
8 380 | 270 | 190 | 140 | 101

9 520 | 370 | 260 | 190 | 139

O30H 6-9 | 45 3 2,5 2 1,5
Avokcua xnopa 6-9 | 81 54 40 27 21
XnopamuH 6-9 | 3300 | 2300|1700 | 1100 | 830

B Ta6n. 1.13, Hapsity ¢ TpaAMLLIMOHHOMH OYMUCTKOIA Bo/bl OT GakTepHit
Coli, HopMUpyeTcsl yaajeHue U3 BoAbl AAMOJIHI U 3HTEPOBUPYCOB:
B MPOLIEHTaxX COOTBETCTBEHHO Ha 99,9 u 99,99. INpu 3ToM npeanona-

617



raercsl, 4to 99,9%-Hasg MHaKTUBaUHUA MO AAMOJIUAM rapaHTHpYyeT
99,99%-Hy10 HHaKTHUBaLIKIO MO HTEPOBUPYCaM.

Ins ycnoBuit naHHOrO ynpaxHeHus ro Taé. 1.13 BenuuvHa HHAEK-
ca CT = 130. I'lpu cpeaHeit MUHHMaBHOM CKOPOCTH JIBUXEHHS BOIBI
B Tpybonposose 1,2 M/c=0,072 kM/MHH pacueTHOe BpeMsl NpedbIBaHUsA
BOIbI B BogoBojie Oyner

6 xm : 0,072 kM/MHUH = 85 MHH.
Toraa no3a x0pa cocTaBuT

130: 85 = 1,5 Mr/am’.

3Ta 103a J0J/DKHA ObITH CpeiHei 0 HAMMEHBLLUM eXeHEBHBIM OIl-
pelesieHHsIM XJIopa B BOJIE.

B cnyyae nononHurenbHoro puUabTpoBaHUA cIaOOMYTHOM BOIbI
HOpMaTHBHas BenMuMHa HHAekKca CT yMeHbllaeTcs U XJlopa MoYTH
B 3 pa3a npu npo4yux paBHbIX ycaoBusxX. Peako cuuxaercs CT pns xno-
paMMHa, YTO IaeT BO3MOXHOCTb HCMO/Ib30BaTh NPeaMMOHH3aLIHIO BObl
JUISl YMEHbLLIEHHUs] CTapTOBbIX 103 XJI0pa, a 3T0, B CBOIO OYepellb, CHH-
XaeT ONacHOCTb BHYTPEHHUX KOPPO3HOHHbIX pa3pylieHUi KOHCTPYK-
LIMOHHBIX METAJLNIOB.

K naparpady 1.5

1.5.1. Jlna ynaneHHs XeJjie3a U3 BOAbI HCNOJIb3YeTCS €ro CrioCOOHOCTD
00pa30BbLIBATh HEPACTBOPHMBIH B BOJIe MTMIAPOKCH] xenesa Fe(OH),, kon-
CTaHTa pacTBOPHMOCTH KoToporo pasHa 4,0 x 10738, Onpeneuts kom-
9eCTBO JXKeJe3a, octaomerocs B pactsope npu pH =5 u 10.

Pewenue. Ilpu pH = 5 Benanunna pOH = 14 - 5 = 9 u, cnenosa-
teabHo, [OHT) = 107 MOJIb/,ﬂM".

Hcnonb3ys BoipaxeHue U1 NPOU3BENEHUSI paCTBOPUMOCTH, Haxo-
JIUM, YTO

[OH)® x [Fe**] = 4,0 x 1078 monb?/am>,

OTKyJa
-38 -38
[Fe3+]= 10 _]J=4,0x—1903 4X10_“M0JIB/H.M3.
[OH (10 )

AHaIOrHYHBIM 00pa3oM ornpeaesisieM KOJUYECTBO XeJje3a, ocTa-
louierocs B pactsope npu pH = 10:

[Fe 3+] ﬂ%— =4x10"> Monb/am’.

(10 )
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PacTBopuMocTb rMapokcHaa xesne3a B Bozae npu pH = 10 Gonee yeM
B MMJUTMApJL pa3 MeHblle, yeM npu pH = 5, npu npoynx paBHBIX yciio-
BUSIX.

Heobxon1Mo oTMETUTD, UTO XKeJle30 MOXET CYIIIeCTBOBaTh KaK B BUIE
nByxBaneHTHoro Fe?*, Tak u TpexanentHoro Fe’*. B nanHom ciyuae,
€CJIM KOJIMYECTBO XeJle3a, Haxoasiiuerocst B pactsope npu pH = 5, noa-
JaeTcsl OLleHKE, OHO He ABJISIETCS TPEXBAJIEHTHBIM XEJIE30M.

K naparpady 1.6

1.6.1. Onpenenurs, cTabHIbHA JiH BoJIa B o3epe VicTHxen, H HAMETHTD
nporpaMmy ee ctabuausauuu. O3epHas BoAa HMeeT cjeAyIOLHH
¢pu3uko-xuMHYecKHii coctaB: Temnepatypa 6°C, pH = 6,2, coae-
conepxanne 160 mr/am>, menounocts 0,08 Mr-axs/amM>, cosepxanmue,
mr/am’: Ca** = 6; CO, = 8; SiO, = 0,1; Cr = 83; SO, = 8; Mg?*" = 4;
2 AH=2,55 Mr-alm/;mz" HaTyprle Ha0JnoJeHHst 32 KOPPO3HOHHOI CTOi-
KOCTBbI0O KOHCTPYKIHOHHBIX CTaJIeli ceTH U 000pyI0BaHHA NMOKAa3bIBAIOT,
YTO OHH B Npolecce IKCILUTYyaTalHH NOBEPraioTcs HHTEHCHBHOMY pa3py-
ILIeHHIO NPH KOHTaKTe C BOJOH.

Pewenue. OueHUM cTaOUIBLHOCTD BOIbI B COBOKYITHOCTH C IMOMOLLIBIO
CJIeayIOILMX MHAEKCOB CTaOMJIBHOCTH:

uHaekc Pusnepa = 2pH¢ — pH,

rne pHg 1 pH — BonopoaHbiit mokasarenb BOAbl COOTBETCTBEHHO T'M-
MOTETUYECKUIi, pacCYUThIBaeMbI Mo MeTonuke [6], u dakTu-
YeCKHUH;

uHaekc Jlanxense = pH — pHg;

48x(C17)+35,5%(S0>")
85200 LL ’

uHaekc JlapceHa =

rore Cl'uSO 42‘ — KOHLIEHTpaLUsl COOTBETCTBEHHO XJIOPUIIOB M CYJIb-
¢daros, Mr/,uM3; [1] — 11en04YHOCTh BOAHI, MF-BKB/JIM3 :
uHIeKc arpeccuBHocTH = pH + Ig (Ca®* x L1I),

rme Ca?' u IIl — McxomHasi KOHLEHTPALMs COOTBETCTBEHHO MOHOB
KaTbLMsl M LESOYHOCTH Bozbl, Mr/am’ CaCO,;

unnekc Kecwn = 0,05 x Ca®* + 0,83 x Mg** + 0,016 x
X HSiO,; — 0,5 X Y AH,
rie Ca**, Mg2+ u HSiO; — KOHLICHTpaLIHH COOTBETCTBEHHO KaJlb-
LUsI, MarHUsl U CHJIHKaTOB B Mr/aM>; SAH — cyMMa aHMOHOB
BOJbI, MT- 3KB/,11M3.
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PesynbTaThl BbIYMC/IEHHIT HHIEKCOB CTAOHIBHOCTH O3EPHOMH BO/Ibl
cBelleHbl B Tabu. 1.14.

U3 naHHbIX Tab. 1.14 BUAHO, YTO NMo pacyeTHOMY MHIEKCY JIaHXe-
Jibe O3epHasl BOJIa XapaKTepH3yeTcs Kak HecTabuibHas U crocobHast K
pacTBOpEeHHIO KapOoHaTa Kaiblius, a 10 HHTerpaJibHbIM HHIEKCAM —
KaK KOppO3HOHHasl.

Tabnuua 1. 14
PacuetHasn oueHka cTabunbHOCTY 03epHOA BOAbI
3naveHune
Unpexc XapaxrepucTukasoas!
daxTrueckoe | kpuTHYECKOE

Pu3axepa 14,8 i B sbicwen cTeneHun

KOPPO3WOHHA
Nanxense 4.3 0 ArpeccusHa
Napcexa 0,63 0,2 Koppo3voHHa
ArpeccueHoCTH 7,98 12 O4eHb KOpPO3nUOHHA
Kecun -2,34 0,1 OueHb KOppPO3UOHHA

[Mpou3sseneHHbIH MO pekoMeHaaUHUHU [6] BLIGOp TEXHOJNOTUHU CTa-
6unr3auMoHHOM 06paboTKH ee U pacueT TpebyeMbIX 103 MOKa3al, YTo
HeoOXOAMM OHOBPEMEHHBI! BBOJ JIByX pe€areHTOB: U3BECTH M YTJie-
KMCJIOro rasa, MCXos M3 YCJIOBUSl NojaepXaHusi B o6paboraHHoO#
Boae pH <9,0.

1.6.2. Hcxons H3 CTEXHOMETPHH COOTBETCTBYIOIIMX peaKiui 3JIeKT-
POXHMHYECKOH KOPPO3HH XKeJjle3a ¢ KHCJIOPOAHOH AenospH3aluHe# AaTh
CPaBHHTEJIbHYIO OLEHKY BIHAHHA KHcJopoaa O, H IHOKCHIA yriepoaa
CO, Ha npouecc pa3pylleHHsi MeTaL1a B NpecHoi BoJe.

Pewenue. [1pn oTCYTCTBMHY B BOoJle IMOKCHIA yIiepoja NMPOTEKaAET
cjieayiolas peakL1s B3aMMOIEHCTBUS KUCIOpOJa C KOppoaAUpYlIollei
MOBEPXHOCTbIO KOHCTPYKUUOHHBIX CTaJIE:

4Fe + 30, + 6H,0 = 4Fe(OH),.

Koppo3snoHHblii ko3 duumneHT kucnopona Ko,, npeacraBisiommii
c00oii OTHOLLIEHHE MacChl METaJU1a, MEpPeBEAEHHOrO B MPOAYKT KOppo-
34UH, K pacxofy npopearupoBaBllero rasa, npy 3Toil peakLiMH1 COCTaB-
JisieT

Ko,=4Fe: (3x 0,)=4x56:3x32=2,33.

JIMoKcH yriiepoa UrpaeT poJib KaTalu3aTopa KUCJIIOPOAHOH Kop-
po3uu. [Ipu ero HaTMYKMK B BoZle Kaxiast MOJIEKYJIa NpopearMpoBasliie-
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ro KUcIopoaa NnepeBOAUT B MPOAYKTbl KOPPO3UH YEThbIpe MOJIEKYJIbI
XeJesa:
4Fe(HCO,), + O, + 2H,0 = 4Fe(OH), + 8CO,.
Jlist aToro npotiecca KOPpO3UOHHBIN KO3(DPULIMEHT KUCIIOpO/a CO-
CTaBJIsieT
Ko,=4Fe:0,=4x56:32=7.
TakuM ob6pa3oM, npucyTcTBUe B Bojie CBOOOIHOro IMOKCHIA yriie-

poaa B TpH pa3sa INoBblLIAET UHTEHCUBHOCTb KUCJIOPOAHON KOPPO3HHU
METajla.

K naparpacy 1.7

1.7.1. OnpenequTh KOHYECTBO OCajiKa, oOpa3yloilierocs B npouecce
yMATYeHHSA n3BecThio 8400 M BozIbI, conepxamei 450 kr Ca n 200 Mmr Mg.

Pewenue. Huxxe npuBoauTCs ynpollieHHast popMa 3arucu CTeXxmo-
MEeTPUYECKUX YPaBHEHUI MPOUCXOAALLIMX peaKLIHiA:

Ca(HCO,), + Ca(OH), —» 2CaCO3l + 2H,0;
Mg(HCO,), + 2Ca(OH), - Mg(OH)z»L +2CaCO, + H,0.

Ecnu B Bolie pacTBOpeH YIIIeKUCIbI ra3, To 1St ero HeMTpanu3aluum
TpebyeTcsl onpeneneHHOe KOJIMYECTBO raieHoi u3sectu. Kpome toro,
HeoOX0OUMO JOTMOJTHUTEIbHOE KOJIMYECTBO rallileHONH U3BECTH, YTOObI
BeJitunHa pH pacTBopa 10CTUI/1a YPOBHS, MPH KOTOPOM YIJIEKUCIbIiA
KaJbLIMHA BbIMagaeT B OCaAoK.

M3 npuBeieHHBIX Bbillie YpaBHEHU CllelyeT, YTO Ha KaXIbli yaa-
neHHblit Monb Ca Mbl nostyyuM aBa Mojist CaCO, M Ha Kaxblii yianeH-
Hblit Monb Mg — nBa Monist CaCO,. KpoMe Toro, Ha Kaxnblii ynaneH-
Hblit Molb Mg o6pasyercst Mo Mg(OH),.

YnaneHHuole Mmonu Ca 1 Mg cocTaBisilOT COOTBETCTBEHHO

420 kr Ca / 40 kr Ha kr-mojib = 10,5 Kr-Mo/b U
200 kr Mg / 24,3 Kr Ha Kr-moJib = 8,23 Kr-MoJib.

O6pa3yloLuHiics TBEpAbIM 0CaJOK COCTOUT U3
2(10,5) + 2(8,23) = 37,46 xr-monb CaCO, u

1(8,23) = 8,23 kr-monb Mg(OH),.
Macca | Kr-mMoJib CaCO3 COCTaBJISIET

40+ 12+ 3 x 16 =100 kr,
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a Macca 1 kr-mons Mg(OH),

243+2x16+2x1=>58,3Kr.

[Ipeobpasys MosipHble eIMHULIBI B €AMHHULIBI MAacChl, MOJIYYUM, YTO
obLas Macca obpa3sylolerocsi ocaaka cocTabseT

(100 xr/kr-monb) x (37,46 xr-mons) + (58,3 Kr/Kr-MoJib) X
X (8,23 Kr-Mouib) = 4226 Kr.

HecMoTps Ha To YTO npu pacyeTax ObUTH UCMOJIb30BAHBI YTIPOLLEH-
Hbl€ CTEXMOMETPUYECKHUE YPaBHEHUS, MMOJNyYeHHbIH pe3yJibTaT A0CTa-
TOYHO XOPOLLIO COTJIacyeTCs C ONbITHBIMK JaHHBIMU, MO KOTOPBIM INPH
ymsaryeHuu 8400 M’ BOaIbI obpa3zyercsi 4—5 T TBEpAbIX OTXONOB.

1.7.2. Heo0xoaumMo ¢ noMoutbi0 HOHOOOMEHHOH TeXHOJIOMHH NMOJTYYHTD
1 mu’/c BOJIbl JKECTKOCTBIO 2 Mr-axn/mn3 M3 HCXOIHOM BOIbI XKECTKOCTBIO
10 Mr-3kB/om°.

Pewenue. Bona, ouniiieHHass HOHOOOMeHHO# cMoJ1Oi, OyeT UMETh
HYJIEBYIO X€eCTKOCTb. B COOTBEeTCTBMHU C MaTepHaIbHbIM OalaHCOM co-
Jiel XeCTKOCTH B CUCTEME OYUCTKHU KOJTHUYECTBO BObI (X), KoTOpas Oy-
JIET NPOXOAUTb MMMO KaTUHOHUTOBOrO PUIbLTpa, COCTABUT

10 Mr-axa/nM3 XXI].M3/C + 0 Mr-ake/am’ x (1 - x) ,[1M3/c =
=1 am>/c x 2 Mr-3kB/am’,

otkyaa x=0,2 am’/c, a 0,8 ,[1M3/C noasepraeTcs obpaboTke Ha KaTHO-
HuToBoM dwunbTpe. [1pu 3tom ynansercs (0,8 11M3/c) x (86400 c/cyT) x
x (0,01 I‘-3KB/,IIM3 XeCcTKOCTH) = 691,2 r-3KB XeCTKOCTH B CYTKH.

I1pu o6MeHHOIM cnocoOHOCTH KaTHOHUTA U3 cyabdoyras 570 r-aks
Ha | M® 1 KonuuecTBe pereHepaLuii 1 pa3 B CyTKH ero o0beM COCTaBUT

691,2 r-3KB yJaJIeHHOM XECTKOCTH
570 kr/m*

=1,21 M.

OO6bIYHO BBICOTA C/IOSt KATUOHUTA 1—2 M.

[Tpu ynenbHOM pacxo.ue NMOBapeHHOM COJIU Ha pereHepaLMio KaTH-
OHMTa, paBHOM 160 KF/M noTpedbHOCTL B Heil Ha | pereHepalHio co-
CTaBMUT

(1,21 M%) x (160 xr/m>) = 193,6 kr NaCl.

Ha pereHepauuio pacxomxyercsi conb B Buae 10%- HOFO BOHOrO pac-
TBOopa. OO6beM pacTBopa npu ero riotHoctH 1064 KI‘/M COCTaBHUT

193,6 xr: 1064 Kr/M =0,18 M>.
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OrpaboTaHHblil pereHepaLIMOHHbII paCTBOP COAEPXUT HaTPHiA, XJ10-
PHUIbI, KaJIbLUMA U MarHuii. XKecTKoCTb, rnepeHeceHHasi U3 UCXOHOM
BOJbI B pereHepaLlMOHHBIA pacTBOp, KOHLIEHTPUPYETCS B

(691,2r-3xB: 0,18 M3) c10 F-—3KB/M3 = 384,5 paza.

K naparpacy 1.8

1.8.1. Onpeneauts K03(pHuUMEHT ynapuBaHKs BOIbI B OXJIaXKAaIOMeH
cHcTeMe 000POTHOrO BOAOCHAOKEHHS H YCTAHOBHTb, HIET JIH NPOLEece
BbinajeHus Kanbuuiiconepxkammx coneit [CaCO,, CaSO, u Ca,(PO)),]
B O0Ca/10K B Heil. Pexxum paboTbl 3TOM cHCTEMBI 3aNpOEKTHPOBAH CleLy-
oMM obpasom. /lo6aBKa NoANHTOYHO# BOAbI KOMNEHCHPYET TOJIbKO
NOTepH UMPKYASUHOHHOM BOJBI HA HCNapeHHe H KaneabHblil yHoc. Ilpo-
JYBKa CHCTeMbl H 00pa0d0OTKa HMPKYJISIMOHHOM BOJIbI XJI0POM, a TAKXKe
HHTHOMTOpPaMH KOPPO3HH H HaKHIIeoOpa3oBaHHus He npousBoaATca. Ox-
JaXKaeHHe HArpeToro NpoAyKTa oCyliecTBIseTCS B KOXKYXOTPYOHOM Tern-
JIooOMeHHHKe.

CnycTs roa nocje Hayaja 3KCIUTyaTallHH CHCTeMbl B MOANMHTOYHOM H
UMPKYJISIIIMOHHOM BoJle onpeie/ieHo coiepiKaHne HOHOB KaJIbLHS H XJIOpH-
JIOB. YCTaHOBJIEHBI CJIeAYIOMIHE HX KOHLEHTPALUH:

IToanuTouHan Boaa I{upKy siuMoHHas BoJA
Ca?*, mr-aks/mm°> 1,8 2,5
CI", mr/am’° 41 82

Pewenue. B coorBeTcTBUM ¢ popMmynoit (1.6) no xiopuaam Haxo-
UM
ca 82
Ky _=-—= 2.
41
DTa BeJIMYMHA MOXKET ObITh MPUHSITA B KaYeCTBE HCKOMOM BEJIMYUHDI
Ko3¢pduLIMeHTa yIIlapyuBaHUs BOAbl B pacCMaTp1BaeMoii cucteme ob6o-
POTHOrO BOAOCHaOXEHMS.
B TO Xe BpeMsl B OTHOLUEHUU KaJIbLIUS
ca 2,5
Ky = -l’—'g" = l, 39.

[TockonbKy ](Sa <I(’§1 , TO B CUCTEME UMEET MECTO BhbiMageHue
KabLMiicoaepxalux coneir. KoHTposbHbIe BCKPBITHS TEIUIOOOMEH -
HUKa OOHapyXWJu OyrpucCTbI€ COJIeBbi€ OTJIOXKEHUS HAa OMbIBaeMbIX
oxJ1axaamooLlei Bogoi nMoBepXHOCTAX TpYOOK ToLUHOK 5—7 MM. B pe-
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3yJibTaTe 3TOr0 UCCIeAOBAHUSA ObUIO MPUHATO pelieHHEe O PEMOHTE Ter -
NIOOOMEeHHHKA.

1.8.2. PaccMoTtpeTs criocobl ynpomeHHOro KayeCTBeHHOINo aHaJH3a
OTJ/IOXKEeHHI B CHCTeMaX TeXHHYeCKOro BOOCHa0XeHHS.

Pewernue. benblit uBeT cBUAETENLCTBYET 00 OTCYTCTBHH B OTJIOXKE-
HUSIX OKCUIOB XeJie3a U Meau. Cepblit, Oypblit U YEpHBIH 1IBETa YKa3bl-
BAlOT Ha HalMyMe B oTaoxeHusax Fe,0,, Fe,0, n CuO. YepHsie bnects-
LLIHE OTIIOXKEHUSA C METAUTHYECKUM 61ECKOM, MPOYHO CLEIUIEHHBIE C
METaJ/UIOM, CBUAETEJILCTBYIOT O NMPOTeKaHWH NapoBOASHON KOPPO3HH H
O TOM, YTO OTJIOXEHHS COCTOSIT MOYTH U3 ofHOro MarHeTuTta Fe,O
KpacHble 611eCTKM yKa3bIBalOT Ha MPUCYTCTBUE METAUTUYECKON MEIH.

INonHasi pacCTBOPMMOCTDb OTJIOXEHUIH B Bole CBUAETENBCTBYET 06
otcytctBuu B HUX Ca, Mg, Fe, SiO,, Cu, Al u Zn. BoineneHue my3bipb-
koB rasa CO, npu o6paboTKe OTIOXEHHI CONAHON KUCJIOTOMH YKa3bi-
BaeT Ha Ha.mmne B HUX CaCO,. UHorna B o*moxenuﬂx MOTYT MPUCYT-
CTBOBaThb CyAbPUIbI S* u CYJ!b(bHTbl SO , 00yCJIOBJIMBAIOLLIUE CIiE-
uMdHUYecKHit 3amnax.

KenTblit LBET CONSTHOKHMC/IONO pacTBOPa OTJIOXEHUH YKa3bIBaeT Ha
HaIMYME B OTJIOXEHHUSX OKCHIOB XeJjle3a, npeumMyliecTBeHHo Fe,0,.
CuHe-rony6o# LIBET COJITHOKHMCIOIO pacTBOpa OTJIOXEHHUH nocie 00-
pabotku ero u3beitkom NH, cBUAETENLCTBYET O NPUCYTCTBUH B OTJIO-
XeHUAX Meau. benblit LiBeT HEpaCTBOPMMOrO ocTaTKa nocje oopaboTku
OT/IOXEHUIA COJITHOM KUCIOTOM (JIyvllie Npy KUNSIYEHUU U CIUBE pac-
TBOpa C OCaJika) yKa3biBaeT Ha HaJIHuMe B OTJIOXKEHHUAX CHJIMKATOB
CaSiO,, MgSiO, u SiO,.

K naparpady 1.9

1.9.1. Tpebyercs MoaepHH3HPOBATh KOHCTPYKLIHIO MaNorabapHTHo#H
nonepe4yHo-TOYHOMH rpaIHPHH C HHXKHHM PacnojioXeHHeM BeHTHIATOPA,
NOBBICHB €€ NMPOH3BOAHTEJIbHOCTD 32 CYeT HHTEHCHHKAIIMH TenioMac-
cooOMeHa MeX]y BOOii H BO3YXOM, a TaKKe yMeHblIeHHs BhiOpoca
Baard. CeryaTbie 3j1eMeHTbl OPOCHTEIA, BO3AyXOpacnpe/ieIMTeIbHOro
YCTPOHCTBA H BOJOY/IOBHTEJIA BbINOJHEHbI H3 MOJBIX C pemieTdaToi no-
BEPXHOCTBIO VTHHHOMEPHBIX 3JIeMEHTOB TpeYroJibHoro cederns. ITocnen-
HHe H3TrOTOBJIEHbI B BH/E MPH3M H3 NMOJHITHIEHA HH3KOIO 1aBJIeHHSA Map-
Ku 273-79.

Pewenue. Ha puc. 1.10 1aHo cxeMaTHuHOe U300paxeHHe rpaIupHH,
B 3HaYUTEJbHOW Mepe OTBeyalolllei NocTaBleHHOMN 3a1aye.

I'panupHs coaepXUT ropU3OHTAIbHBINA Kopnyc | ¢ Bo3ayxonoaso-
IAUIAM pacTpyOoM 7, B KOTOPOM YCTaHOBJIEH HarHeTaTeIbHblif BEHTU-

68



asTop 6, BonopacnpenenureneM 8 ¢ popcyHkaMu 9 B BepXHeil yacTu
Kopryca, opocutenem 10, BozgyxopacnpeaeauTeIbHbIM YCTPOHCTBOM
5 ¥ BoioynoBuTeieM 3, YCTAHOBJIEHHBIMM B TOPHU30HTAILHOM KOpryce
1 no xony nBruxeHus Bo3myxa nociie opocutess 10, Bo3nyxoOTBOASILUM
pacTpyboMm 2 U pesepByapoM OXJaXIeHHO# BOIbl 4 B HUXHEN YacTH
KOpryca C BOIOOTBOJIOM.

BoAa

Puc. 1.10. Cxema nonepeyHo-TOYHOR rPagUPHN C CETHaTLIM OpocCUTEeNem:
1 — kopnyc; 2 — Bo3AyXooTBOAAWMA pacTpy6; 3 — BoaoynoBUTens;
4 — pe3epByap OXnaXxAeHHON BOALI; S — Bo3AyXopacnpeaenurensHoe
ycTpoicTBo; 6 — BeHTUnATOp; 7 — pacTpy6; 8 — BopopacnpeaenuTens;
9 — ¢opcymku; 10 — opocurens

Cetyatble aneMeHThl opocutens 10, Bo3ayxopacnpenaenurebHOro
YCTpOWCTBa 5 U BOJAOYJIOBUTENS 3 BBITIONIHEHBI U3 MONBIX C PELIETYATOMH
MOBEPXHOCTHIO JVIMHHOMEPHBIX 3/IEMEHTOB HacalkH, NP1 3TOM BO31y-
xopacripeieJIMTeJIbHOEe YCTPOICTBO 5 ¥ BOAOYNOBHUTENb 3 BBIMOTHEHBI
U3 TpEX—ILIECTH CJIOEB NMapaJUie/IbHO YJIOXEHHBIX CETYATBIX JIEMEHTOB,
pacroNIOXEHHBIX NEPNEHANKYJISIPHO HanpaBaeHUIO ABWXKEHHUS BO3yXa
¢ yepelOBaHWEM B COCEIHUX CJIOSIX MPOAOJILHOM U NnonepeyHoi yKnan-
KM CETUYaThIX 3JIEMEHTOB.
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['panupHs pabotaer caenywoiuM obpasoM. [ToasepraeMyio oxyiax-
JNEHUIO BOMY MOJAIOT B BOJIOpAaCNpele/IUTENb 8, paciioNioXEeHHbIH B BEPX-
He# YacTH rOpU3OHTAILHOTO Kopryca | rpaiupHH, OTKYAa yepe3 ¢op-
CYHKHU 9 ee pa3OpbI3rMBaloT Ha BEPXHIOIO MOBEPXHOCTb CETYAThIX 3J1€-
MeHTOB opocuTtensa 10 ¢ opueHTauMel KaHaNOB BAOJb ABUXEHHS
BO3AYLIHbIX NOTOKOB. Yepe3s Bo3nyxonoasoasiuuii pactpyd 7 BEHTWISA-
TOpOM 6 B rpalMpHIO HarHETAlOT BO3AyX, MOTOK KOTOpPOro ApobsAT B
BO3JlyXopacripe1e/IMTEIbHOM YCTPOMCTBE 5, BLINOJTHEHHOM H3 TPEX—
LLIECTHU CI0€B Napauie/ibHO YIOXEHHbBIX CEeTYaThiX 3JIEMEHTOB, pacrio-
JIOXEHHbBIX NMeprneHAUKYJIIpHO HanpaBJeHUIO IBUXEHHUA BO3yXa C
yepeAOBaHUEM B COCEHUX CJIOSIX MPOIOJIbLHOMH U MornepeyHon YKIaaKu
CeTyaTbIX 31eMEHTOB. Takoe pacnoioxXeHHe ceTyaTbiX 3JIEMEHTOB I10-
3BOJISIET MaKCUMa/IbHO paBHOMEPHO pacrpele/IMTh MNOTOK BO3ayXa Ie-
pen noaayei ero B opocutens 10, rae oxnnaxaaolMil BO3AyX BCTyMnaeT
B KOHTAKT C oxJlaxinaemoi Bogoi. CTpyilKu Boabl 10 Mepe ABUXEHHUS
BHU3 U NOJA AeHCTBUEM TNOTOKA BO3/yXa Ha ceTyaToMm opocutesie 10
MHOTIOKpaTHO Apo0ATCs, pacnanaloTcs Ha KalUuli, KOTOpbl€ MOCTOAHHO
MEHSIOT CBOIO MOBEPXHOCTDb, YTO MO3BOJISET CYL{ECTBEHHO YBEJIUUMUTD
MHTEHCHUBHOCTb TeTUIoMaccooOMeHa MeXay BoJoi v Bo3nyxoM. C HUX-
Hero psina opocuTtens 10 oxyiaxaeHHast BoJia NMOCTyTaeT B pe3epByap 4,
pacrnoyiIoXXeHHbIH B HUXHEH YacTH rOpU30OHTaIbHOTO Kopryca |1, U ye-
pe3 BoloOTBO Harpasasercs norpeburenio. [lotok Bo3myxa no Mepe
NMPOXOXAeHUS Yyepe3 opocuTenb 10 HarpeBaeTcsl M yBJIeKaeT 3a coboit
MeJibuaiillive Karuiy oxnaxnaaeMoii Boabl. Ha Beixone u3 opocurens 10
BO3/yX MOCTYTIaeT B BOJAOY/IOBUTEJIb 3, COCTOSILIIHI M3 TPEX—ILIECTH CJIO-
€B MapaJuUieJibHO YJIOXEHHBIX CETYaThIX JIEMEHTOB, PacMoOJIOXXKEHHbIX
neprneHAUKYISpHO HaMpaB/IEeHUIO IBUXEHUS BO3yXa C YepeAOBaHUEM
B COCEIHUX CJIOSX NMPOAOJbHON U NMonepeyHoi YKIaaKH ceTyaThbix Jjie-
MeHTOB. Takoe UCMONIHEHHUE BOAOYJIOBUTENS 7 MO3BOJISIET pa36uTh Mo-
TOK OTBOJIMMOIO BO3/lyXa Ha MHOTOUYMCJIEHHbIE MeJIbYaiLline MOTOKH,
MPH 3TOM KarIUIK BOIbl, OTAENSIEMbIE OT BO3/IyXa, TAKXE OIMYCKAlOTCS B
pe3epByap 4. YBnaXHeHHbI BO31yX BbIBOAMUTCS U3 rpalupHHU Yepe3
BO3AYXOOTBOISILLIUIA pacTpyod 2.

KonuyecTBo C/10€B CeTYaThIX 3/IEMEHTOB BO3IyXOpaclipeaeJHTe b-
HOrO YCTPOMCTBa 5 U BOAOYJIOBUTENS 3 HOJIXXKHO ObITh HE MEHee Tpex,
TaK KaK TOJIbKO TaKO€ KOJTUYECTBO C/I0€B U3HAYaIbHO MO3BOJISIET paB-
HOMEPHO pacnpeaeauTb BO3yX Ha BXOJ€ B OPOCHUTEJIb U NPEeAOTBPaTUTh
KarneJibHbli YHOC Ha BbIXOZl€ U3 HEero, a KOJIMYECTBO CJI0oeB Oojee 1iectu
YBEJTUYMBAET COMPOTHBIEHUE, KOTOpOEe HEOOXOAMMO TMpeoaoeTh BEH-
TWIATOPY NMPHU HarHeTaHUU BO3JyXa, YTO MPUBOAMUT K CHUXEHHIO pac-
X0Jla BO3/1yXa yepe3 rpaiMpHIoO, a C/1e0BaTeIbHO, CHUXAET TeruioMac-
COOOMEH.
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TexHuyeckuit pe3yabTaT OT UCMOJIL30BAHUS NpPEUTIOXEHHOM rpa-
JUPHH 3aKJII0YaeTCs B CHUXEHUM TeMMepaTypbl oxJiaxaaeMoi Boabl
I cpeaHUX ycnoBuit Ha 2—3°C no cpaBHEHUIO C MPOTOTUIIOM.

K naparpadam 1.1-1.9

Ha npumepe xouTpois 3¢PpeKTHBHOCTH OYHCTKH NOJA3EMHBIX BOJl OT
AHTPONONeHHbIX 3arpsA3HeHHIt B TpeX HaHboJiee KpYHbIX perHoHax Poccwii-
ckoit Denepaunn — Llenrpamsiom paiione, IOxuom Ypaie n 3anaanoi Cu-
OMpH oueHHTS GapbepHbie (hYHKIMH TeXHOIOMHil, omicaHHbIX B mm. 1.1-1.9.

Pewenue, Pesynbrathl onpeneneHuii mokasaTeJisi 3arpsi3HEHUI B MC-
xozHoi (C ) ¥ 0uHILIEHHOH (C)) Bone nmpencrasiieHs! B Tab.1.15. s
TOTO YTOObI Hapsily C NPUPONO KOMIOHEHTOB 3arpsi3HEHUI U Mexa-
HH3Ma UX B3aUMOJENCTBUS YYECTb U TMTUEHUYECKU I acCTIeKT OYHUCTKHU
BOJbI, pe3y/IbTaThl aHAJIMTUYECKOTO KOHTPOJS B TabJMLie BbIPaXEeHBI
B eIMHULAX NnpeaeabHo gonyctumoii KoHueHtpauuu (ITIK) ynanse-
Moro 3arpsizHeHus no 'OCT 2874-82 «Bona nutweBas. [MrueHnyeckue
TpeOOBaHUSI U KOHTPOJIb 3a KauecTBoM» U CaHlIuH 2.1.4.1074-01 [4].
ITpu 3TOM OYMCTKA BOIBI OT 3arpsi3HEHUIi MPOM3BOAMUTCS HE O YPOBHS
[MAK no otaensHbIM nokasartesMm, a ao poeit [11K komMnoHeHTOB
1-ro ¥ 2-ro KJ1accoB OMacHOCTH C MAEHTHYHBIM NPU3HAKOM BPEIHOCTH.
Ci

NiK,

CyMMa 3THUX OTHOLLUEHU
n C

T.C. ZC'—'SI-
= l"[,[ll(, N

Kak cnenyer u3 tabn. 1.15, AByxcTyneHHasi cxeMa ¢ BBel€eHUEM pe-
areHTOB M OKUCJIUTENe Malo3ddeKTUBHA 11 OYUCTKU BOJIbI OT KOM-
IuUIeKCa aHTPOTONeHHBIX 3arpsiI3HEH U TIPU 3HAYUTEJIbHON TeXHOreHHOM
Harpy3kKe Ha BOJOUCTOYHHK.

JInsa obecneueHust TpebyeMoro ypoBHsi no ¢peHonaMm, HeTenpoayk-
TaM, NMeCTULIMAAM, aMMOHMIO, HUTpaTaM Ha OYUCTHbIE COOPYXEHUS
NOJIXHA MOCTYNaTh NoA3eMHasi BOla C UCXOAHbIMU KOHLIEHTPaLUAMHU
oTAeNbHBIX KIaccoB 3arpsizHeHuit ot 0,41 no 1,0 ITIK.

OnHako 3¢pdeKTUBHOCTD yAaNeHUS psAfa TAXeNbIX METAJLIOB, MO-
BepXHOCTHO-akTUBHbIX BellecTB (ITAB) u 1BeTHOCTH AOCTaTOYHO BbI-
coKa ¥ 6apbepHasi pojib COOpYXeHHUi1 obecreunBaeTcs MpU UCXONHOM
ux conepxanuu no 3 [NJK.

Bropas TexHONOrMyecKas cxeMa: aspauus (aerasauus) + ¢pwibtpa-
LUMA + 030HMpOBaHUE + copbLUs Ha TPaHYTMPOBAaHHOM aKTHBHUPOBAH-
HoM yrie (TAY) + Y®-o061yyeHre — oka3sbiBaeTcsi B 2—3 pa3a 3 dek-
TUBHee npu 6osiee BBICOKOW aHTPOIMOreHHOM Harpy3ke Ha OYUCTHbIE
COOpPYXEHHSL.

HE NOJIXKHa NpeBbIIATh CAUHHULY,
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PaccmatpuBaemas cxema naet 3dekT riy6oKoit OUUCTKH OT heHO-
JIOB IMPHU UCXOAHOM KOoHUEeHTpauuu ao 25 1K, no apyruM KOMIOHEH-
TaM HeobGXxoauMas cTeneHb OYMCTKH JIOCTUraeTca npu 6onee HU3KOH
TeXHOTeHHOI Harpy3ke B npenenax 1—4 [T1K.

[Mpu makcumanbHbix KoHueHTpauusx [TAB no 6 INJAK, Hedrenpo-
aykros 1o 18 INJAK, xnop- u ¢pocdopopraHnyeckux necCTHUHIOB A0
2-3 [1IK cxema He obecneyuBaeT ryoMHY OYUCTKH A0 TpebGOBaHUH
CaunlluH 2.1.4.1074-01 u T'OCT. Peumenue npo6GyieMbl yBeJIMUEHHEM
J103 0O30Ha NMPUBOAUT K HEOOOCHOBaHHO BLICOKHM 3Hepro3arparam, no-
BbilLIeHUE Harpy3ku Ha ['AY Takxke Helenecoobpa3HO, MOCKOJILKY CHHU-
XaeT MeXpereHepalMOHHBIH LUK paboThl COPOLIMOHHBIX PHUIBT-
POB.

CoBMecTHOe Bo3feiicTBre okucauTeneit u YO rno3BoisieT OKUCIUTD
B BOHOM pacTBOpeE rajloreHUpoBaHHbIE U YAaCTUYHO OKUCJIEHHBIE YT-
JIeBOAOPOAHbIE KOMIMOHEHThI, LIMAHUCTbIE KOMIUIEKCHbIE COeJUHEHHS,
xyiopyrnesogoponsi, CITAB u np.

B TpeTbeii cxeMe npeaycMaTpuBaeTcs BBeAeHUE JOMONHUTEILHOTO
y3/1a MOHHOTro 0OMeHa Ha KinHonTwionuTe B Na+-dopMe nociie copb-
uuu Ha FAY, HO HcKTOYaeTcs 030HUPOBaHHUeE.

[MpenenbHbie HCXOAHbBIE KOHLIEHTPALIMH NMOCTYMNAIOLUIMX 3arpsA3He-
HUit HaxoasaTcs B ananasoHe (1,24—2,73) 1K, yTo 61143K0 KO BTOpPOIA
cXeMe, B YaCTHOCTH IO NMeCcTULIMIaM, a30TUCThIM coeiMHeHUsAM, [1AB,
3,4-6eH3-(a)-nupeHny. [IpumeHeHHe KIUHONTUNIONUTA AaeT 3 deKT
6osiee ryboKoi OUMCTKHU NMOA3EMHOM BOIbl OT aMMOHMSI TPH UCXOMHBIX
koHueHTpauusax 1,62 INAK. OgHako oyucTKa oT He(dTENPOAYKTOB He
Mo3BOJISieT NOCTHYb HeoOXxoanuMoit rnyouHst (He Boiue 3 ITJK).

Metoa obpaTtHoro ocMoca npu 3Ha4YUTEAbHOM aHTPONOTeHHOM Ha-
rpy3Ke Ha BOJIOMCTOYHHUK 00ecreuynuBaeT OYUCTKY OT He(TeNpoOayKTOB
(C, = 17 1K) no ocrarouHoi koHueHtpaunu C_= 0,85 I1J1K, I1AB
(C, = 19 T1IAK) no C,_ = 0,94 [1IK, a TakXe TAXebIX METAJLJIOB C
BXOAHO# KoHUeHTpauue#n ot 1,7 no 8,0 [TAK ¢ addekToM ouncTKH
90—-95%. OuunueHHas Boaa coorBeTcTBYeT [OCT u CaulluH. OgHa-
KO, HECMOTPS Ha BbICOKY0 3()(eKTUBHOCTb [0 MHOTUM aHTPOMNOreH-
HbIM 3arpsAi3HeHUSAM, MeMOpaHHasi TEXHOJIOTUSl UMEET psill orpaHHuye-
HU# g ucxogHo# Boabl: ¢peHonbl < 1,5 INK, usetHocts < 1 [TAK,
6poMm < 5 T1K, 60p < 1,5 T1K. 310 06ycnosnuBaeT HeOOXOAUMOCTD
OCYILLIECTBJIEHUSI NTpeaoYHUCTKH 06pabaTbiBaemoit Boabl. [1pu Gonee Hu3-
Ko 3¢pdeKTUBHOCTH 31EKTPOAMAIN3A 10 CPABHEHHIO C OOpPaTHBIM OC-
MOCOM OH XapaKTepu3yeTcsl 60/1bLLIMM KOJIMYECTBOM OFPaHUYEHHI Mo
(pH3NKO-XMMHUYECKOMY COCTaBy ouMiliaeMoit Boabl. ClielyeT OTMETHTD,
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YTO NMPUMEHEHHE METON0B MEMOPAHHOI TEXHOIOTUM B 1IEJIOM OPUEH-
THPOBAaHO Ha ONpeCHEeHHE BO/Ibl C MOBLILLIEHHO! MUHEpaTU3aLIHEH.

Bo3MoXHOCTH HOHHOro 06MeHa Mo OYMUCTKE OT OpraHUYeCKMUX aH-
TPOMNOreHHBIX 3arpsi3HeHUt orpaHuyeHbl. MeTon okassiBaeTcsi apdek-
THUBHBIM IS YAaJeHUs! U3 NOA3eMHOM BOAbl HUTPATOB, aMMOHHIHHOTO
a30Ta U TSXeJIbIX METALJIOB NMPU CPEAHUX KOHLIEHTPALIMAX YKa3aHHbBIX
3arpsisHeHU cooTBeTCcTBEHHO 2,7; 4,0 1 6—8 T1J1K.

Bce paccMaTtpuBaeMble cxeMbl 06ecrieuMBaloT OYUCTKY MOA3EMHOM
BOJIbl OT MbILLIbSIKA MPU UCXOAHBIX KOHLIEHTpauusaXx He 6onee 2,8 [TAK
(MeMmbpaHHas TexHonorus) u ao 2,2 [NJ1K — no aByxcTyrneHHo# cxeme.



Pazpnen 2
TEXHOJIOTMYECKUU KOHTPOJ1b
NMPOLIECCOB OMUCTKU CTOUYHbLIX BOA

2.1. OBLUUE NONOXEHUS

KoHTponb 3a paboToit 0UMCTHBIX COOpYXEHHI U COPOCOM CTOYHBIX
BOJ MPOBOAUTCS 151 MPEAYNpPEeXIAeHUS U NpeKpalleHHs 3arpsa3HeHHS
BOAHBIX OOBEKTOB HEOUULLIEHHBIMH U HEIOCTaTOYHO OYHUILEHHBIMH
CTOYHBIMU BOAAMM, a TAKXE MOBTOPHOIO0 UX UCMOJIb30BaHHUS B NMpoO-
MbILULJIEHHOCTHU M CeJIbCKOM Xxo3siicTBe. OH BKJIIOYaeT B cebs yyeT U
PETUCTPALIMIO OYUCTHBIX COOPYXEHHUM; NMpoBepKYy 3P PEeKTUBHOCTH
OYUCTKH CTOUYHBIX BOA; onpeaeaeHUe BIUSAHUSA cOpacbiBaeMbIX CTOY-
HbIX BOJ Ha BOAHbIE OOBEKTHI U TEXHOJIOTHYECKHE MPOLIECCHI; BbIAAYY
NnpeaArnucaHuim rno CoOBepLICHCTBOBAHUIO pabOThl OYUHCTHBIX COOpYXe-
HHUMA.

O6cnengoBaHHe OYUCTHBIX COOPYXEHUH IMPEANOJIaraeT U3ydyeHue
MPOEKTHLIX JaHHBIX, TEXHOJIOTHYECKOI CXeMbl U perjiaMeHTa paboThl
OYUCTHBIX COOPYXEHHMIA, a TAKXKE UX MACMOPTOB; O3HAKOMJIEHHE C paHee
BblIaHHBIM pa3pellieHHeM Ha cOpOC OYHILIEHHBIX CTOYHBIX BOA; MpoO-
BEPKY BLINOJIHEHUS paHee BbIAAHHBIX NMPEANUCAHUNA MO YIYYLIEHHIO
paboTbl OYMCTHBIX COOpPYXeHHUil. ONIHOBpEMEHHO BEAYT KOHTPOJIb pa-
60Tbl 1abopaTopUH, OCYLIECTBIAIOLIEH BEAOMCTBEHHBIH KOHTPOJIb 3a
3KCIUTyaTaUMeH OYUCTHBIX coopyXeHHUi. [IpuueM ocoboe BHUMaHMe
o0pallaloT Ha YKOMILUIEKTOBAaHHOCTb €€ KBAIMOULUMPOBAHHBIMH Kall-
paMH, OCHalLleHHOCTb HEOOXOAUMBIM 000pynOBaHUEM, cOOMIONEHHE
COrNacoBaHHbIX C OpraHaMu BOJOOXPaHbl METOJUK, NEPUHOAHYHOCTH H
00beMa aHaTM30B CTOYHBIX BOJI, @ TAKXKE TOYEK U MOpsKa B3STUS NPoD,
BeJlcHUE OTYETHOIN TOKYMEHTALMU, H3yYEHHUE TaHHBbIX 1JabopaTOopHOro
aHaJiM3a CTOYHBIX BOJ, MOCTYMAaIOLMX HA OYUCTHLIE COOPYXEHHUS,
M CpaBHEHHUE MX C NMPOEKTHbIMU JAHHBIMM.

Bo BpeMs o6cnenoBaHusi NpoBepAIOT cOONIOACHHE perlaMeHTOB
Ha 3KCIUTyaTauuIo KaXaoro COOpyXeHHs U OpraHM3alMIo yyeTa Ko-
JIMyecTBa OYyMlLlaeMOi Boabl, 0OpallaloT BHUMaHHE Ha CTEMEHb aB-
TOMaTU3aLMHU TEXHOJIOTUYECKHUX MPOLIECCOB, MOJaYy H 103MpOBaHHe
peareHToB, paboTy HaCOCHbIX CTAHLIMH, CKPEOKOBBIX MEXaHU3MOB B
OTCTOHHUKAX, peryJiupoBaH1e paboTbl a3paLIMOHHBIX COOPYXEHHUIA,
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METaHTEeHKOB, MeXaHHYecKoro o6e3BoXX1uBaHUs ocankoB, o6e33apa-
XHUBaHUA XJIOPOM M APYruxX NMpouUeccoB, yCTaHAaBJAUBAIOT COOTBET-
CTBHME HaxXOASILIUXCS B 3KCIIyaTallUU COOPYXEHUI 3apOEKTUPO-
BaHHBIM.

[Tpu HeoOxoauMMoCTH OTOMPAIOT NMPOOLI U NMPOBOAAT aHAIU3 CTOU-
HBIX BOJ ISl ONpenesieHUs CTeNeHU UX OUMCTKU KaK Ha OUUCTHBIX CO-
OPYXEHMSX B LIEJIOM, TaK U IO OTAEJbHbIM CTyNneHAM. MecTo, Bpems U
cnocob B3saTUA NMPoO 3aBUCAT OT LIEAU OCYILECTBJISIEMOI MPOBEPKU U
ONpeeNsIIoTCS B KaXI0OM KOHKPETHOM ClTy4yae ¢ YYETOM pexuMa pabo-
Tbl OYUCTHBIX COOPYXEHHU I U BO3MOXHBIX KoJieOaHHii 10 BpeMEHH CO-
CTaBa U pacxojia CTOYHbIX Boj (puc. 2.1-2.3).

Vil

> S

Vil X

Puc. 2.1. Cxema coopyxeHuin 6MoNorn4yeckon 04UCTKHU
CTOYHbIX BOA B ECTECTBEHHbIX YCNOBUAX C yKa3aHuemM mect B3aTua npob (1-6)
ANnA nabopaTopHOro KOHTPONSK:
| — ceTn sBopooTBeaeHus; Il — HacocHan CTaHUWA Nepekayxy;
Hl — nanopHbiA BogoBsog; IV — konoaey-ycnokoutens; V — neckonoeka;
VI — nepeuuHbiii otctonHuk; VIl — 6uonoruyeckue npyasl, nons counbTpauum;
Vil — neckosbie nnowaaky; IX — unosbie nnowaaku; X — ApeHaxHbiA kaHan;

= — mecTa B3ATUA npo6 cTouHoR BOALI

B Ta6s1. 2.1 naHa XapaKTepMCTHKa COCTaBa yKa3aHHBIX Ha pMC. 2.1—
2.3 npo6 1 nepeyeHb onpeaeseHUi, KOTopble JOIXHbI BHITOTHATHCS C
HX COIEPXHUMBIM.

Heo6xoauMoO OTMETHUTD, YTO B3SITUE NMPOO NMPOU3BOAUTCA B 00si3a-
TeJIbHOM TTOPSIAKE Ha BXOJE U BbIXOJE U3 OYUCTHBIX COOPYXEHUI WU
npoBepsAeMOil CTyNeHU OYMCTKHU C YYETOM BPEMEHH NMPOXOXAEHUSA
CTOYHBIX BoJ Yepe3 coopyxeHusi. [1o pesynbraTaM KOHTPONIBHBIX aHa-
JIN30B onpeaensiioT 3pdeKTUBHOCTb pabOThbl OYMCTHBIX COOPYXEHMIT U
OLIEHUBAIOT JOCTATOYHOCTb OYUCTKH CTOUYHBIX BOJ, Ha HUX.
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Tabnuya 2.1

XapaxrtepucTuka ykasaHHbix Ha puc. 2.1—-2.3 mecT B3ATHs Npob

1 NnepeyeHb COOTBETCTBYIOWIWX ONpeaeneHni

HaumeHoBaHue
"g noxasarenew
3 ]
e s
E :
= Toukmu B3aTuR npo6 $3 $ 3 0s
0 B NPOUECCEe OYUCTKM CTOUHBIX BOA % z S 3 = ®
] =0
% sI|zd|E@q
o Sc|(E9(owm
T ¢ o 20| x
[ Sp(SE(Q09
- o Xs|9 c
&
z a
ia
1 2 3 -]
1 | Coipbie CTOYHbIE BOALI, NOCTYNAKOWMKE HA OYUCTHBIE + + *
COOpYXEeHUs
2 | Cto4yHbie BOAbLI NOCNe NeCKONOBKU - -
3 | CroyHblie BOALI NOCNE NEPBUYHOIr0 OTCTOWHKKA - +
No puc. 2.1
4 | buonoruyeckue npyasl, nona punbTpauuu, NONKA OPOLEHUS - + +
S | Ocapok nocne NneckonoBku - =
6 { Ocapox nocne NepBUYHOro OTCTOMHMKA + + -
MNopwuc. 2.2
4 | KoHueHTpauusa xnopa - -
5 | CtouHbie BOALI NOCNE XI0PUPOBAHUA - .
6 | CTo4HbIe BOALI NOCAE OYMUCTKK HA COOPYXEHUAX + +
7 | Ocapok nocne NeckoNoBKu + - =
8 | To xe nocne nepenM4YHOro OTCTONHUKA + s
9 | Toxe nocne BTOPU4YHOro OTCTOWHUKA + -
Nopwuc. 2.3
4 | Cto4yHbie BOAb Nnocne 6uodunbTpa, aapoTeHka - + +
5 | KoHueHTpauus xnopa - + =
6 | CtouyHbie BOABI NOCNE X/I0OPUPOBAHKUA - + =
7 | Cro4yHbie BOAL NOCNE OMUCTKN HA COOPYXEHNAX + + +
8 | Ocanok nocne NneckoNoBKKU + = -
9 | Toxe nocne nepsuYHOro OTCTONHUKA + -
10| Toxe nocne BTOPMYHOro OTCTOWHUKA + =
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B nocnenHue roasl onHOBpeMEHHO ¢ (PU3UKO-XMMUUYECKUMH aHa-
JinzamMu obpabarbiBaeMOit BOAbI MPOBOAAT OMOJIOTHYECKHE €€ UcCile-
JOBaHUS C UCTOJIb30BAHUEM XMUBbLIX OpraHu3MoB. B kayecTBe TecT-
00BeKTOB BHIOMpPaeTCs ONMH OPraHU3M U3 CJIEAYIOIIUX YETHIPEX KaTe-
TOpUN:

* ©Oakrepuu (Pseudomonas, Mycobacterium, Escherchia Coli u T.1.);

* Bopopocnu (Chlamydomonas, Dunaliella, Selenastrum v T.1.);

* Oecrno3BoHOYHbIE (Yallle BCero pakooopasHble, HO TAKXE YEPBH,

npocreiiive M T.14.);
* pbi6Gbl (popenb, ronbsH, ryNnuu, Kapn u Brachydanio).

Vil

Vi

—
N

X

X

Puc. 2.2. Cxema coopyXeHui MexaHu4ecKon 04MCTKU CTOUHBIX BOA
B ECTECTBEHHbIX YCNOBUAX C yKa3aHWem MecT B3aTvA npob (1-9)
Ans nabopaTopHOro KOHTPONS:
I-VI — 1e xe, uTo Ha puc. 2.1; VIl — xnopartopHas; VIll — cmecurens epwosoro
™Mna; IX — BTOpUYHbIA OTCTONHUK; X — c6poCcHO KonnekTop;
XI — neckoesbie nnowaaxu; Xl — unossie nnowaaxkm;

= — MecTa B3ATUA NPo6 CTOYHON BOAb!

DTH TeCcTbl MOTYT OBbITH IUOO CTaTUYECKUMU, TUOO IMHAMUYECKUMMU.
B cTaTuke U3yyaloTcs, Harpumep, rMoseaeHUe U GU3HOIOTHYECKHUE
pednekchl pbiO B 1aGOpaTOpHOM aKBapuyMe, 3allOJIHEHHOM UCCleay-
eMoit Bonoii. HabnioaeHue 3a XM3HeAeATEIbHOCTBIO MOJONBITHBIX PbIO
NMPOM3BOIUTCS C MOMOLLIbIO MPUOOPOB, pa3MELLIEHHBIX TAKXE B aKBapH-
yMe U paboTalollix B aBTOHOMHOM pexume. Eciiu B Boy BBeIeHbI TOK-
CUYHbIE BellleCTBa, TO GPU3NYECKOE COCTOSSHUE PbIO yXyaAllaeTcs, YTO
¢duKcupyeTcs 3TUMH NMpUbopaMH.
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B IMHaMHuecKuX ycnoBHsix OHOIOrMyecKue TeCTbl MPUMEHSIOT A
onpeesieHUs CJIy4yaitHOro 3arpsisHeHus1 BonoToKa. O6bIYHO UCIOJb3Y-
10TCs pbIOBI (YaLle Bcero dopenb WK Kapr).

CornacHo n. 2 cT. 23 3akoHa «O6 oxpaHe OKpyXalollei cpeabl»
HOPMAaTHBbI KOHTPOJISI COPOCOB CTOYHBIX BOJ AOJIKHbI YCTaHABJIMBATh-
csl Ha OCHOBe HauNy4lIuXx cyuectBytolux texHosoruit (HCT) c yye-
TOM 3KOHOMHYECKHUX U colManbHbIX ¢pakTOpoB. B HacToslliee BpeMs
B Poccuiickoii Penepaunum 10CTaTOYHO IUPOKO NMPUMEHSIOTCS Clie-
aywumue HCT: nonHas 6uonornyeckas ouyncrka (HCT-1), nonHas
O6uonornyeckaa oynctka ¢ foounctkoit (HCT-2), buonornyeckas
o4ucTKa ¢ nosHbIM okucinenueM (HCT-3), 6uonoruyeckasi O4UCTKa
¢ HUTpu-aeHuTpupukaumen (HCT-4) u pusnko-xuMuyeckasi O4UCT-
ka (HCT-5). Iloka3aTtenu, KoTopble 1OCTHTAIOTCS NPH 3TUX TEXHOJIO-
rMsix, npuBeaeHbl B Ta6. 2.2. U3 TaGnuubl BUAHO, YTO MPUMEHSEMbIE
B Hauie# ctpaHe HCT no ocHOBHBIM MoKa3aTesiiM, 3a UCKJTIOYEHUEM
docdarToB, COOTBETCTBYIOT HOpMaTHBaM, YCTAHOBJIEHHBIM B CTpaHax
E3C. Cnenyet, 01HaKO, OTMETHTb, YTO Ui OOJILLLIMHCTBA PETHOHOB
Poccuiickoi Penepaunn ynaieHue ¢pochaToB 10 KOHLUEHTPALHH
HHXe 2 MI/aM> HelleslecooGpa3Ho, Tak Kak 70—80% naHHOTO GHOTEH-
HOTrO 3JIEMEHTA IMOCTYTaeT B BOAHbIE 00bEKThl C HEOPraHU30BaHHbIMH
CTOKaMH.

[ 1

Xl

Puc. 2.3. Cxema coopyxeHuid 6UONOrM4eckon OYUCTKN CTOYHBbIX BOA,
B MCKYCCTBEHHO CO3/1aHHbIX YCNOBUAX C yKa3aHWeM MECT B3ATUA
npo6 (1-10) ans nabopaTopHOro KOHTpons:
I-VI — te xe, 4to Ha puc. 2.1 n 2.2; VIl — 6uocpuniTp; VIl — xnopaTtopHas;
IX — cmecuTens epwosoro Tuna; X — BTOPU4HbIA OTCTOAHKK; XI — c6pocHon
konnexTop; Xll — neckosbie nnowanku; Xlll — unoesbie nnowaaku;

= — MecTa B3ATUA Npo6 CTOYHOW BOAbI
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M3 cyuiecTBylOLIMX TEXHOMOTHI HaWIyyllIKe NTOKa3aTelH Mo yaane-
HHWI0 OpraHUYeCcKHUX BELLUECTB U aMMOHHITHOTO a3oTa obecrneynBaloT
COOpYXeHHs1 OHOIOTMYECKOI OYUCTKH C MOJHbIM OKHC/IEHHEM (COOpYy-
XEeHHSA NMpoieHHOo aspaunu). OcobeHHOCTBIO JaHHOTO THIAa COOpY-
XEHUM ABNsAeTCA yBeTMUEHHbIH B 1,5—2 pa3a 06beM a3pOTEHKOB, MEHb-~
e rabapuTbl BTOPUYHBIX OTCTOWHUKOB U HU3KHI NMPUPOCT Hia.
[TpakTryeckun aHaOrHYHbIE MOKAa3aTe/IM IOCTHUAIOTCHA Ha COOPYXEHHSIX
O6uonornyeckoit OUUCTKU ¢ HUTpU-aeHuTpudukauueit (HCT-4), on-
HaKO B KOHCTPYKTUBHOM OTHOILIEHUH OHU 3HAYMUTEJILHO CJIOXHEE, MOo-
atoMy HCT-3 npeanouturenbHee Kak 6ojiee npocras U AelieBas B
3KCI1yaTauuM TEXHONOrUS.

CoopyxeHust GU3UKO-XUMHUYECKOIH OYHUCTKH X039 HCTBEHHO-OBITOBBIX
croyHbiXx Boa (HCT-5) npuMeHsiioTca, Koraa BO3MOXHbI JUTUTEIbHbIE
nepepbiBbl B TOCTYTUIEHUWHU CTOYHBIX BOJl (CAHAaTOPUM, IOMa OTAbIXa) WU
npu HU3KOM UX TeMnepatype (B paiioHax KpaiiHero Cesepa). OqHako B
HacToslllee BpeMsl UCMOJIb30BaHHE ITOH TEXHOJOTMH HE UMEET A0CTa-
TOYHO LLIMPOKOIO pacnpocTpaHeHUsl, TaK KaK HAIMYME peareHTHbIX YCTa-
HOBOK [IE/IAET €€ CJIOXHO B 3KCIUTyaTallUM U MPUBOAMT K JOMOJHUTENb-
HOMY 3arpsi3HEHHIO OKpYXalolliei cpelibl OTXOJaMH PeareHToB.

HauGonbliuee pacnpoctpaHeHue B Poccuiickoit Penepaunu UMeloT
KJlaCCHYeCKHe COOpYyXeHHUs nosiHoi 6uonornyeckoit ounctku (HCT-1),
KOTOpbl€ MPU OTHOCHUTEIbHO HEBBICOKUX KalUTAJIbHBIX U 3KCIUTyaTa-
LLMOHHBIX 3aTpaTax obecreyuBaloT BLICOKYIO CTETNEHb 3aepXaHHUs op-
raHM4YecKMuX U B3BellieHHbIX BelecTB (10 90—-95%).

2.2. KJIACCUODUKALUA CTOYHBIX BOA.
BUAbI 3ATPA3HEHMA U METOAbI UX YOANEHUA

B 3aBUCUMOCTH OT NpPOUCXOXIEHUS, BUlA U KaYyeCTBEHHOM XapakK-
TEPUCTHUKU NMPUMeECEH CTOYHbBIE BOALI MOAPA3AESIIOTCA Ha ObITOBbBIE,
NMPOU3BOACTBEHHbIE (MPOMBILIEHHbIE) U AOXIEBble (aTMOChEpHbIE).

Metonuka B3aTHUA Npob 415 aHanu3a coaepXaHUsa B CTOYHO#M Boae
NpUMecei 3aBUCUT OT XapakTepa Ux ¢dopmupoBaHus B Boae. Eciu crou-
Hble BOJbl 0Opa3yloTCs paBHOMEPHO MO BpeMeHH, To MpuberawT K oT-
6opy cpeaHux npo6. [lpu HeperyaspHoM o6pa3oBaHUM CTOYHBIX BOJ
COCTaBJISIIOT CPEAHENPONOPUKHOHaNbHble Mpobbl, T.e. OTOUPAIOT Nop-
UMK, NponopLUUOHanbHble 00beMaM Boabl. HanpuMep, eciiu B TeyeHue
yaca obpa3yetcst S00 M> cTouHBIX Box, oTGHpaloT 0,5 11, €CIH 3a TOT Xe
NpOMeXYTOK BpeMeHU obpasyercs 1000 M, To — 1 1. B Tom cliyyae,
Korjaa no AaHHbIM CaHUTapHOro o6cea0BaH1s €CTb OCHOBAHHUS MNpej-
noJiaraTth, YTO B CTOYHbBIE BO/bI MEPUOANUYECKH MOMANaOT TOKCHYECKHE
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BeulecTBa, oTOMpaloT ABe NMPoObl: OAHY UCTIOJbL3YIOT VISl NMOJyYEHHUSR
CpelHenponopLuHoHalbHOM NMpoO6bl, a BTOPYIO HAMNpaBAgIoT B Jabopa-
TOPMIO U1l UCCJIeOBAHUS Ha colepXaHUe TOKCUUecKuX BeltlecTB. [1pu
HaJIMYUU aBTOMATHYECKUX MPO60OTOOPHUKOB CpEeIHECYTOUHYIO NMPOoOYy
MOJTyYyaloT MyTeM HerpepbIBHOIO B TEeYEHHUE CYTOK OTOOpa pa3oBbiX Mpod
O4Ye€Hb HeGosbLIOro oobeMa.

BpeMst xpaHeHHs CTOYHO# BOMIbI, KaK MPaBWJIO, HE JOJXHO MpeBbI-
1IaTh OAHUX CYTOK. XpaHSAT BOAY NpU TeMriepaTtype He Bbille 3—5°C B
XONOAUIbHUKE, YTOObI YCTPAHUTb BO3MOXHOCTb NMPOTEKAHUSI OKUCTU-
TeJIbHBIX MPOLIECCOB.

Jlonyckaercsi KoHcepBHpoBaHue rpod. Haubonee yacto koHcepBa-
LIMIO BLIMOMHSIOT MyTeM NpubaBaeHust K | AM> CTOYHOI Boabl 2 M
25%-Hoii cepHO# KUCOTBI. U3 KOHCEpBUPOBAHHOM TaKUM 0Opa3om
npo6bl MOXHO onpeneautb XITK u nepMaHraHaTHy10 OKUC/ISIEMOCTb,
cofepxaHue obulero ¥ aMMoHuitHoro a3ora. CiielyeT OTMETUTb, UTO
YHUBEpCaJIbHOro KOHCEPBUPYIOLLIETO BELLIECTBA HE CYLLIECTBYET, B CBSI3U
C YeM KOHCEpBaLMIO JUISl pa3HbIX Lieieit BBIMOJHSAIOT pa3HbIMU Bellle-
CTBaMM.

Onpenenenue BITK penaoT To1bKO U3 HEKOHCEPBUPOBAHHBIX MPoOoO.
JIns onpeneneHus B3BellleHHbIX BeLIECTB, HUTPUTOB U HUTPATOB 151
KOHCepBallMh MOXHO MPUMEHSATD X10podopM (2 M Ha | 1M~ CTOYHOM
BO/bl).

ITpu nccnenoBaHUM COCTaBa CTOYHbIX BOJ CJielyeT pyKOBOACTBO-
BaThCsl CXeMOIA, npuBeleHHOM Ha puc. 2.4 [10]. CHayana onpeaensior
o01111e nmoKa3aTeM 3arpsi3HeHHOCTH CTOYHBIX BoJ, (OpraHoJienTHYecKHe
u pu3nkKo-xumMuueckue) — | aran, 3arem cogepxaHue opraHMYeCKUXx
M HeopraHMYyeCcKMX npumecei, a Takxxe pacTBOpeHHbIX razos — Il ararn;
MpU HATUYUU B CTOYHOM BOJE KOJUTOUIAHBIX MEJIKO- U KpYTTHOAUCTIEPC-
HBIX NTPUMeECEi onpeeiSioT UX KojinyecTsa U cBoifictBa — 111 aran.

[TporpaMMa noJHOTO aHaIM3a CTOYHBIX BOJ, MpeAyCMaTpHBaeT TaK-
Xe onpenesieHue crieundruyecKuXx UHrpeAMEeHTOB, XapaKTepU3yIOLLIUX
MPUCYTCTBUE NMPOMBILLIZIEHHBIX CTOYHBIX BOJl, — X€Jl€3a, MelU, XpoMma,
LIMHKA, CBUHLIA, CHHTETUYECKHUX MOBEPXHOCTHO-AKTUBHbIX BELLIECTB
(CITAB) u 1p., MUKpOOGHOTO YHCla, coaepXaHUsl 6aKTepUit KUILIEYHOI
nanoyku. [IpousBoasT paauosorHyecKuit, reIbMMHTONOIMYECKUI U
rUApOoOHOSIOrMYECKUI1 aHATU3DI; 110 AMUIAEMUYECKUM MOKa3aHUSIM Bbl-
SICHSIOT HaJIMYMeE NMaToreHHbIX MUKPOOPTaHU3MOB.

KoHueHTpauus 3arpsi3HEHH B OLITOBLIX CTOYHBIX Bojiax o6ycioB-
JleHa HopMoii BoonoTpe6ieHUs1, TaK KaK CYTOYHOE KOJIMYeCTBO 3a-
rpsi3HEeHHU, MOCTYNaIOLIMX B KAHATU3aLIMOHHYIO CETh OT OAHOTO YeNo-
BeKa, MPUMEPHO MOCTOsIHHO (Tab. 2.3).
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Tabmuya 2.3

KoHueHTpauun 3arpa3HeHnii B 6bITOBbIX CTOMHLIX BoAax
NpW pasnuyHbiX YPOBHAX BoaonoTpebneHus

Koxuentpauusa
Konuuecteo | 3arpasHeHwii (mr/am?)
3arpa3HeHus npu pacxose BoAbI
Noka3arens Ha 1 xuTens, Ha 1 XuTens
r/cyr
50 100 200
B3BeweHHbie BeLECTBA 65 1300 650 325
BNK,onm HEOCBETNEHHBLIX BOA, 75 1500 750 375
BMNK . OCBETNEHHbIX BOA 40 800 400 200
BIMKs HeoCBeTNEHHLIX BOA, 54 1080 540 270
BMNKs ocBeTneHHbIX BOA 35 700 350 175
A30T aMMOHUWHbIA 8 160 80 40
docdarn, 3,3 66 33 16,5
B TOM YMCNE OT MOIOLLIUX BELWLECTB 1,6 32 16 8
Xnopuabl 9 180 90 45
MoBepxHOCTHO-aKTUBHbIE BEulecTea 2,5 50 25 12,5

O6BbIYHO coiepXaHHe TIPOMBILIIEHHBIX CTOYHBIX BOJ, KosiebieTcs
B npenenax 15—45% ot obuiero npuroka (Mpu MOCTyrJieHUH Npo-
MBILIEHHBIX CTOYHBIX BoJ 6osiee 50—60% nMpUHATO OTHOCUTb OYMUCT-
Hble COOPYXEHHUS B BeileHHE MPOMBILLJIEHHOCTH, a FOPOJ CTAaHOBUT-
cq aboHeHTOM, cOpachiBalOLLIUM CBOM CTOYHbBIE BOAbI HA OYMUCTKY Ha
JIOTOBOPHBIX ycoBUSIX). [Ipou3BoACTBEHHBbIE CTOYHBIE BOABI, MOA-
Jiexalue OTBeJeHHIO U OYUCTKE COBMECTHO C OLITOBBIMM, HE AOIX-
Hbl UMeThb: Temriepatypy Boillie 40°C; 6,5 < pH <9; otHomeHnue XI1K
K BITIK > 1,5 (wnmu BIIK, B 2,5 pa3a). KonnyecTBeHHOE COOTHO-
uieHue BIIK : a3ot : pocdop He AOJXKHO ObITh HUXE COOTBETCTBEHHO
100:5: 1. He nonyckaercsi o0beiMHEHUE TPOU3BOACTBEHHbBIX CTOY -
HBIX BOJ C OBITOBBIMM, €CJIH B pe3yJibTaTe UX B3aUMOAECTBUSI oOpa-
3yI0TCA 3MYJIbCHH, SAOBUTHIE U B3PIBOONACHBIE BEILECTBA (HAaNpPH-
Mep, CTOYHBIX BOJ, COlEpXalIUX CONMHU KaJbLIUSl UM MarHus M Lue-
JIOUHblE pacTBOPbl, COAY U KHUCJIbl€ BOABI, XJIOP U (PEHONBbI U T.I.).
[MocKoJbKY pa3iIMYHble KOMITOHEHTbI TPOMBILIIEHHbIX CTOYHBIX BOJI
OMONOrMYECKHU OKUCAIOTCS C pa3IMYHON CKOPOCTBIO U YacTo Tpeby-
10T CTPOro onpelesieHHbIX YCJIOBUM MPOBEAEHUS NpoLlecca OYMCT-
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KM, TO HAWTYYLLHM CIIOCOGOM OLIEHKM X BIIMSHUS Ha X0 6MOXHMHYe-
CKO# OYMCTKH OBITOBBIX CTOYHBIX BOJ SIBJISIETCS 3KCIEPUMEHTA/IbHAsA
NMpoBepKa Ha J1abopaTOpHbIX IHOO ONMBLITHO-NPOMbILLIEHHbIX YCTAHOB-
Kax.

Yro Kacaercsi JOXIEBOIO CTOKA, TO OYUCTKE ClleAyeT MoABEPraTh ero
HauboJiee KOHLIEHTPUPOBAHHYIO YacCThb, MpeCTaBIeHHYIO YacTo MOBTO-
PAIOLIUMHUCA MATOUHTEHCUBHBIMH JOXIAMM.

IIpu KoHTpOJIe BBIHOCA B BOJAHbIE 00BbEKTHI 3arpsi3HAIOLINX Be-
LLIECTB UCMOJb3YIOT AaHHbIE M0 yAeJIbHOMY BHIHOCY OCHOBHBIX NMPH-
Mecei C HEOYMILLEHHBIM JI0XIEBLIM CTOKOM C TEPPUTOPHH FOPO/IOB
(Tabn. 2.4).

Tabmua 2.4

YaenbHbik BLIHOC NpUuMecen ¢ A0XAEBbIM CTOKOM U3 ropoaos Esponsi
NNOTHOCTBLIO HaceneHnn okono 100 yen/ra B kr/(ra x roa)

Mpumecs BoiHOC

BaselwleHHbIe BelecTsa 2500
OpraHuyeckue BewecTsa N0 NoKa3aTenam:

XNK 1000

BNK 140
JdupomacnunyHbie BewecTsa 100
A3sor 6
docdop 1.5
MuHepanbHbie Conu 400

IToBepXHOCTHBI# CTOK C NPOMBILILUIEHHBIX TEPPUTOPHIL HMeeT bollee
CJIOXHBIH cocTaB, YeM aoXxaAeBoit cToK. CruiaBisiTh MO BONOOTBOAALLMM
CeTSAM MOXHO JIMILBb YUCThI CBEXEBbINaBILUU CHET, TUIOTHOCTh KOTO-
poro npubausurensHo pasHa 0,3 1/ M.

IpencraBneHue o MeTonax U cnocobax OYMCTKH CTOYHBIX BOJ JaeT
KiaccuduKauus Ha puc. 2.5. B 1abn. 2.5 npuseeH npuMepHbii 06beM
aHaJIM30B CTOYHBIX BOJ MPUMEHHUTENBHO K COOTBETCTBYIOLLIEMY CIIOCO-
6y UX OYUCTKHM.

ITpHHUMNBI KOHTPOJIS TEXHOJIOTHYECKOTO peXMMa BaXHEN KX U3
NpUBEJEHHbIX Ha PUC. 2.5 cnoco6oB OYUCTKH pacCMaTPUBAIOTCS HUXKE.
IMpuyem B 1. 2.3—2.5 aHaTU3UPYIOTCH CMIOCOOBI, UCTTOJIb3YEMBIE B OC-
HOBHOM UIS OYMCTKH CTOUYHBIX BOJ Nepea cOpocoM MX B BOAHbIE 00b-
eKThl, a B 1. 2.8—2.9 — npu NOBTOPHOM HCIOJIb30BAHHU B NMPOMBILL -
JIEHHOCTH M CeJIbCKOM XO35ICTBE.
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[Tpu BbInMycke OYHILIEHHBIX CTOYHBIX BOJ B BOJHbIE OObEKTbI YYUTHI-
BaeTcs ux Kateropus U I1[1K BpeaHbix 3arps3HeHUid. YCIOBUS CITycKa
CTOYHBIX BOJ B BOJOEMbBI perlaMeHTUpoBaHbl «IIpaBunaMu oxpaHbl
MOBEPXHOCTHBIX BOJ OT 3arpsi3HEHU I CTOYHBIMU BogaMu» [11]. DTUMHU
NpaBUJIaMK YCTAaHOBJIEHbI HOPMATHBBI KayecTBa BOIbI 11 BOJIOEMOB
X039 CTBEHHO-TTUTHEBOTO U KYJILTYPHO-OBITOBOrO BOJIOUCMOJIb30BAHUSA
M BOJIOEMOB, UCMOJIb3YEMBbIX B PbIOOX034i1CTBEHHBIX LIEJIAX.

[IpaBuna ycraHaBIMBalOT HOPMAaTHBbLI KA4€CTBa BOJbI BOJOEMOB IO
KaTeropusiM BOJOIMOJIb30BaHUS: K NMEepBOif KaTeropuu OTHOCSIT Y4aCTKH
BOJOEMOB, UCTOJIb3yeMbl€ B KaYeCTBEe MCTOYHHMKA IS LIEHTPaJIu30BaH-
HOTO WX HELIEHTPAJIM30BaHHOIO NMUTHEBOrO BOJOCHAGXEHMSI, a TAKXKE
BOJOCHAa0XeHUS NMpeANpUATHI NMULLEBOI MpoMbllIeHHOCTH. Ko BTO-
POt OTHOCSIT YYaCTKH BOJIOEMOB, MCITOJIb3yeMbIE JUISl CIIOPTa U OTAbIXa
HaceJIeHMS.

[IpuBeaeHHbIE B NpaBuiaX HOpMaTHUBBI KayeCTBa BOJbI B BOAOEMaX
¥ BOJOXpaHMUJIMILAX — K CTBOpaM B 1 KM B 06e CTOpPOHBI OT IyHKTa
BoJoMnoJb30BaHUs. HekoTopbie M3 3TMX HOPMAaTUBOB LIS BOLOTOKOB U
BOJIOEMOB COOTBETCTBYIOILIMX KaTeropui gaHbl B Tao. 2.6.

OO611ue TpeGoBaHUs K MPOU3BOACTBEHHBIM CTOYHBIM BOJIaM, NOCTyNa-
IOLLIMM B TOPOACKYIO BOIOOTBOASALLYIO CETh, NPeACTaBIeHbI B Tab. 2.7.

CornacHo 3akoHy «O0 oxpaHe OKpyXalollleif cpelibl» pa3pellieHue
Ha cOpoC OYHILIEHHBIX CTOYHBIX BOJ B BOAHble 00beKThI BblaaeTcs Poc-
TE€XHaA30pOM Ha OCHOBAaHUM COOCTBEHHBIX HOPMAaTUBHBIX aKTOB. Me-
TOAHKA pacyeToB HOPMaTUBOB AOMYCTUMBIX COPOCOB M CAMU HOPMATH-
Bbl yTBEpXaloTcs B MUHKUCTepcTBe NpupoaHbIX pecypcoB PO.

2.3. KOHTPOJb NPOLIECCOB MEXAHUYECKOW
O4YUCTKU CTOYHBLIX BOA

MexaHHYecKasi O4YMCTKA CTOYHBIX BOJ OOBIYHO Tpe/llecTByeT OHO-
JIOTMYECKOM WU PU3MKO-XUMHUUYECKOI OYUCTKe. B coopyxeHusix mis
MexaHUYeCcKOM OYMCTKHU CHayasa oTaesisioTcs Haubosnee KpyrnHble 3a-
rps3HeHus (Ha pellleTKax U CUTax), 3aTeM TsXeJble B3BeCH (B MeCKo-
JIOBKax) M Ha 3aKJIIOYUTEJIbHOM 3Tare — OCHOBHasi Macca TOHKOAMC-
NMeprupoBaHHbIX HEPACTBOPEHHBIX 3arps3HEHUH (B OTCTOWHHUKAX U
TMIPOLIMKIIOHAX).

Pewemxu u cuma. DbdeKTUBHOCTb pabOThI pelIETOK MOXET ObITh
olLIeHEeHa Io YUCTY 0TKa30B ([10JIOMOK 000pyI0BaHMS1, 3aKYTIOPOK M T.I1.
SIBJIEHHH), TTpOUCLIEAIIMX HAa OYUCTHONU cTaHUMU. OCHOBHBIM TEXHO-
JIOTUYECKUM MapaMeTPOM SIBJISIETCS CKOPOCTb JIBUXEHMS BOABI B IPO-
3opax peieTok. MakcumanbHoe ee 3HaueHue 1,0 m/c obycoBneHo
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HEIONMYCTUMOCTBIO NMPOJaBNUBAHUSI OTOPOCOB U UX MPOCKOKA MEXAY
npyThbsIMU. CHUXEHUE CKOPOCTU ABUXEHHUS BOAbl 61aronpUsaTHO OT-
paxaeTcsi Ha 3aJiepXXaHUH OTOPOCOB, HO NMPUBOAUT K HAKOTUIEHHIO Mec-
Ka M TSDKeJIbIX MpUMecei nepej pelleTKoM.

I1pu cenapatiMu U3 CTOYHBIX BOJ] Ha JIEHTOYHBIX CUTAaX BOJIOKHUCTBIX
BKJIIOYEHHUt OKpYXHasi CKOPOCTh Bpalljaloliuxcs 6apabaHoOB JOXKHa
ObITb He MeHee 1,5 M/c. TexHONnoruyeckas xapakTepucTrHka paboThl
PELIETOK M CUT JaeTcsl Ha OCHOBE OLIEHKM KOJIMYECTBa M KayecTBa 3a-
JIepXHUBaeMbIX OTOPOCOB.

Tabnnya 2.7

O6wue Tpe6oBaHUA K NPOU3BOACTBEHHbLIM CTOUMHLIM BOAAM,
NOCTynalowum B ropoAcCKyI0 BOAOOTBOARLLYIO CeTb

Moxa3zarens cocTaBsau CBOMUCTB Eannnya NpepensHo ponycTtuman
CTOUHbIX BOA U3IMEepPeHUs xoHyexTpauus (NAK)
1 2 3
B3seweHHble BewecTea mr/om? 500
301bHOCTL B3BELUEHHbIX BELWECTB % 30
BMKnonu Mmr/am? 500
XNK Mr/aM® | 800
pH 6,5-8,5
Temnepartypa °C 40
Mopor useTHOCTH 1/16
MNOTHbIN OCTATOK Mmr/om? 2000
Xnopuabi Mmr/am? 350
Cynedartnl Mr/om? 500
3MYyNbrupoBsaHHbie BewecTsa Mmr/am? 20

Ha cTaHLMsIX TPOU3BOIMTENBHOCTBIO > 500 ThIC. M>/CYT KOTMYECTBO
CHHMaeMBbIX C pellieTOK OTOpOCOB 06bIYHO HaXoAUTCA B npexesnax ot 10
10 16 am> Ha 1000 M>, Ha CTAHUMSAX MEHBILEN TIPOU3BOAUTENLHOCTH
KOJIMYECTBO OTGPOCOB MOXET AOXOAUTb 10 SO aAM° u Gonee Ha 1000 m>
CTOUYHBIX BOII.

ITeckonoexu. OHM noapasaensiioTcss Ha TOpU3OHTANIbHbIE, BEPTHU-
KaJibHbl€ U C BpalllaTeJIbHbIM ABUXEHHUEM BOAbI (TaHreHLHANbHbBIE U

aspHupyeMbie).
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I1pu npousBoaAHTENBLHOCTH OYUCTHBIX cTaHLMi A0 5000 M>/cyT
Lesiecoobpa3HO yCTpauBaTh TaHIFeHLIMAJIbHbIE MECKOJIOBKH, CBBILLIE
10 000 M3/cy'r — TFOpPH30HTaIbHBIE U cBbille 20 000 M3/cyr — aspHpy-
eMble.

ITocne npoxoxaeHusi cTouHoO#M BoIbl Yepe3 NECKOJIOBKH, Tlie OHa
HaXOIMTCA B Te4yeHUe 1—5 MUH, ee XMMHUECKHE NTOKA3aTeJIM He H3Me-
HstoTcA. OIHaKO B CAHUTAPHOM OTHOLLIEHUH Ka4eCTBO BOJBI HECKOJIb-
KO yJyulliaeTcsi, TaK KaK € YaCTMLIAMH ecKa U ApYyroi KpYrHO#M B3BECH
yaansercs 1o 10—25% xonuuyecrsa siMLl reJIbMUHTOB.

B xapakTepUCTHKe CHATBIX C pelLleTOK 3arpsi3HEHHH yKa3blBaeTcs
BJIAXHOCTH yaanseMoii Maccol (70—80%), 3onbHocTb (5—7%) v conep-
XaHHe Tpsinbs U 6ymaru (nopsiaka 80% mMaccbl CHUMaEMBIX € PELLIETOK
otopocoB). [InoTHOCTL OTOPOCOB MEHSAETCA B 3aBUCUMOCTH OT COCTaBa
B HE3HAYUTEJIbHbIX NMpeaeaax U IS pacyeToB MPUHUMAETCS paBHOM
750 kr/m’.

Yyert KonuuecTBa 3arpsizHeHHH (OTOPOCOB) NMPOU3BOAUTCH OOBEM-
HBIM crocobom no ¢opme, NpuBeACHHOM B Tab. 2.8.

Tabnuuya 2.8
BepomocTts MecayHoro yyera paboTbl pewertok
Yucno Xapaxrepucruxka
K ecTs
Aava ‘:::::HH! °| wacos mo or6pocos, % O6paborxa
EANSTION BnaxHocTs | 30NbHOCTL

ITpumeuanue. AHaNN3bI OTOPOCOB, CHUMAEMBIX C PELLIETOK, PEKOMEHIYETCS IPOH3-
BOJHTB OJIMH pa3 B MeCSL.

PacyeT OCHOBHBIX MapaMeTPOB NMPOU3BOAAT Ha OCHOBaHUH THApaB-
nuyecKkoi KpynHocTu necka U, MM/c. Jlns GbITOBBIX CTOYHBIX BOL U,
B pacyeTax MpUHUMaeTcs B npeaenax 13,2—24,2 mm/c. CKopocTb 1BH-
XEHHS BOAbl B TOPU3OHTAIbHBIX MECKOMOBKAX JI0/IXKHA ObITh B Nnpeaesiax
ot 0,15 10 0,3 M/c, a B a3pupyembix — 0,08 u 0,12 m/c.

Jlns KoHTpoJis UX paboThl B MOCTynalole U OYULLIEHHON Bode
OMnpeaensioT Mpo3payHoOCTb, B3BELIEHHbIE U OCeNalolliHe BELECTBA
(ocagok no o6beMy), MEpUOAMYECKH pacCUMTBHIBAIOT MOTEPH MPH NMPo-
KaTUBAaHUMU U OKHUCIIAEMOCTb.

He3HauuTenbHoe yBenudeHue (a HHOTAA yMEHbLIEHHKE) npo3pay-
HOCTH, POCT KOJIMYECTBA B3BECEH U OCEalOLLMX BELLECTB B BOJiE, MPO-
weAliei yepe3 neckoJ0BKH, CHUXKEHHE KOJTHYECTBA B3BellIEHHbIX Be-
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LLIECTB MeHee YeM Ha 5% — Bce 3TO yKa3bIBaeT Ha IUIoXylo paboTy naH-
HBIX ycTpoiicTB. B 3TOM cnyyae nmocrynaiouiue 3arpa3HeHHUS
NECKOJIOBKAMU He 3aIepXUBAIOTCS, a YaCTHYHO BLIHOCATCS U OCEBILIME
B HUX paHee OCaIKHU.

Pe3koe yBenuueHne notepb Npu NpoKajiuBaHWM B3BElLIEHHBIX Be-
LLIECTB B CTOYHBIX BOJAX MOCJIe MECKOJOBOK CBUAETENLCTBYET 06 oce-
JaHWHU opraHW4YecKux BeulectB. [TpU 3TOM 3HAUUTENBHO CHUXaeETCs
OKMCA1eMOCTb Bobl (6onee yeM Ha 5—10%).

O pa6ote neckosoBOK MOXHO CYIUTh M 0 XapaKTEPUCTHKE OCEB-
11ero B HUX ocaznka. [ns atoro onpeaensiior cyxoe BeliecTBo (M Blax-
HOCTb), OTEPH NMPHU NPOKATMBAHUHU (OpraHU4YeCcKoe BeLLIeCTBO) U 30J1b-
HOCTb, (PpaKLIMOHHBbII COCTaB Mnecka.

HopMmanbHas BnaxHocTb ocanka 25—30%, mwiotHocts 1,6—1,8 T/M°.
bonbluas B1aXHOCTbL 0OcagKa U MaJias ero IJIOTHOCTb CBUAETENbCTBYIOT
O TOM, YTO B HEM COJEPXUTCA MHOTO OPraHUYECKHUX 3arps3HEeHHi.
Tako¥ ocagok TpyaHO 06€3BOXHBaeTCs Ha MECKOBLIX IUIOLIaAKaX 1
3arHUBAET, €ro HeJIb351 UCMOJIb30BaTh ISt TNITAHUPOBKU MECTHOCTH.
Ecnu 3onbHOCTB Ocanka U3 neckosioBku > 80%, comepxaHue recka B
ocanke > 75%, a nons necka ¢ppakuuu < 0,25 mm 6oabiue 30%, To pa-
60Ty NeCKOJIOBKM MOXHO CYUTATh YAOBJIIETBOPUTENILHOM.

Yyer paboTbl NECKONOBOK OCYILECTBAsIETCA 10 popMe, JaHHOI B
Tabn. 2.9.

Tabnuya 2.9
BepomocTb MecsayHoro yyera paboTbl NeCKONOBKU
% F g . XapaxkrtepucTuka DpaKuMoHHbIA
% 69 = - ocanxa cocrTas necka,
x g_ x TO § MM
T 3 @ -
P. |8z |98|8 ¢
s|0% | 95|88 |8k | % | * | &
& (] &. = s o X - -9__ a ry @
& = X a3l T - [~ o
o9 OF | EX | x3 Q 0 e Ao Bonee
¢ gz | §3 | ¢ g e | a® | 0,25 | 0,25
-4 =0 oF % ] 4
[ EX |89 | & ® z o
=] -3 m (3 Q Q
v S o ® P ™ 0
€ c

HOpMﬂ.ﬂbHaﬂ SKCIUTyaTalusl NECKOJIOBOK XapaKTEepPU3YETCA IMPOEKT-
HBIMHU CKOPOCTAMH OBUXEHHUA BOIAbI, YTO JOCTUIaCTCA MYTEM BKIIIOYE-~
HUS WIH OTKJTIOYEHUS OTAEJIbHBIX CEKLIMI B COOTBETCTBHU C KOJTUYECT-
BOM NMOCTyNnalLUHUX CTOYHBIX BOI. HapymeHue HOpMAaJILHOH paSOTbI
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CBSAI3aHO C MOBBILLIEHHBIM BLIHOCOM TecKa (NMpH cBepXHOPMATHUBHbBIX
CKOpOCTSX IBUXEHHUS BO/bl) WIHM C 3aiepXXaHHeM OpraHHYeCKUX COein-
HEHHWH, CMTOCOOHBIX K 3arHUBaHUIO (MPH CKOPOCTSAX MPOTOKA MEHbLLIE
HOPMAaTUBHBIX).

BaxHbIM noka3saresieM paboTbl NECKOJIOBOK SIBAETCH KOJUYECTBO
necka, 3alepXHBaeMOro Ha MocaeAyloLnX COOpYXeHHUAX (MEPBUYHBIX
OTCTOMHHUKAX), U ero ¢ppakUMOHHbI# cocTaB. [1pu 3TOM B Ocanke rnep-
BUYHbIX OTCTOHHUKOB MecKa J0/IKHO ObiTh He 6onee 5%, a nMameTp ero
3epeH — MeHbLue 0,25 MM.

ITepeuunsie omcmoiinuku (rOpU30OHTANIbHBIE, BEPTUKANIbHBIE U paIU-
asibHbie). [1poaosXXHTENbHOCT NpeObiBaHKS BOAbl B HUX MOXET KOJie-
OaTbecs B LUMPOKMX npeaenax — ot 0,5 1o 2,5 4, HO yallie BCero cocras-
nser 1,5-2y.

PacuyeTr npou3BoaUTEIbHOCTH OTCTOWHUKOB IPOU3BOAUTCS MO KHU-
HETHKE BbINaJcHUS B3BELLEHHbIX BELIECTB, 3aBUCSLLEH OT rTMAPaBIH-
YeCcKO# KpPYIMHOCTH YaCTHIL.

Jns nocTUXeHUs BbICOKOTO 3(heKTa OUUCTKH pacyeTHbIe CKOPOCTH
JNBUXEHHS OBITOBBIX CTOYHBIX BOJ HE JNOJIKHbBI MpeBbILLIATD 1S TOPH-
30HTaNbHBIX 5—7 MM/c, BepTUKaNbHbIX — 0,7 MM/C ¥ paaHabHBIX —
7 MM/c.

J1na KOHTpOJIA 3aiepXXaHUS 0calKa U OCBETJIEHUS BObI IOCTATOYHO
B MOCTYMalollei 1 BoIXoAs1led U3 OTCTOMHUKOB CTOYHOM BOJI€E Ofpe-
JeJIUTh B3BELLIEHHbIE BELLIECTBA, OCA/IOK 10 0OBbEMY 3a 2 Y OTCTauBaHUS
(MHOrIa ¥ 0caoK Mo Macce) U nNpo3payHocTh. KonnyecTBo B3BeLLEH-
HbIX BElLECTB JOJIXKHO YMEHbIIAThCcst He MeHee YyeM Ha 40% u He Gostee
yeM Ha 60%.

Cblipoii ocafok, BbINyCKaeMblii U3 OTCTOMHUKOB, JOJIXEH UMETh
BJIAXHOCTB He Gonee 92—95%, Tak Kak GoJiee BbICOKas BJIaXXHOCTD TOP-
MO3MUT MpoLecc MeTaHOBOro OpoxeHus rpu o6pabotke ocanka. [Ipu
HEpPEryJsipHOM BbiMyCKe 0cafoK 3arHuBaeT. [loBepXHOCTh Bo/bI B OT-
CTOMHHUKE MOKPbIBaeTCS Ny3bIPSMU BbIAEISIOUIUXCH ra30B, OKUCIIS-
€MOCTb BbIXOASILIEN U3 HETO BOAbl YBEJIUYUBAETCS MO CPaBHEHHIO C
OKHUCJISEMOCTBIO NnocTynatouei Boabl. Hopma HakorieHust ocanka co-
crasnsiet 0,7-0,8 ﬂM3/(M3 X CYT) Ha XHTes.

B npoliecce orctauBaHUsi CTOYHOI BOIbI B pe3yJibTaTe COPOLIMU H
COOCaXIAeHUSA NMPOUCXOAUT CHUXEHUE KOHLIEHTPALIMU 3arpsA3HEHHIA,
dukcupyemsbix BennyuHamMu BITK u XI1K, npumepHo Ha 10-25%,
docdaroB — Ha 20—30%, azora obuiero — Ha 20—30%, GHonorMyeckKux
3arps3HeHuit — 1o 50%.

Ynansemblit U3 OTCTOHMHUKOB OCaJlOK UMEET MONYTyCTYIO KOHCHC-
TEeHLIHI0, 00BIYHO TEMHO-CEPbI LIBET U COAEPXUT 60MblLI0E KOTHYECTBO
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MOCTOPOHHUX BKJIIOYEHUIT — TpsANbs, NaJOK, BOJIOC, KYXOHHBIX OTOpO-
coB. Ocanok o6WIbHO 3apaXeH siiiliaMH IJTUCTOB U NMaTOreHHON MHUK-
podopoii. CoaepxaHue recka B ocakKe 0ObIYHO COCTAB/ISIET He Goee
5—8%, 3onbHOCTD — 25—-35%.

W3 ropusoHTabHBIX M BepTUKaAJIbHBIX OTCTOWHUKOB 0CaNOK YIS -
eTcs 1-2 pa3a B cyTKM, a U3 paaMaibHbIX — 1—2 pa3a B cMeHy. [1pu
BbIMYCKE OcajiKa U3 paJualibHbIX OTCTOMHUKOB CABMUI OCajJKa WJo-
CKpeOOoM K WJIOBOMY NMPUSMKY MPOU3BOAUTCS 3a Yac JO OTKPBITHUS WIO-
Bo# 3anBuXKH. [IpekpallieHue paGoTbl LIOCKPEOGOB OCYILIECTBISETCS
nocie yaaneHusi ocagka. MnonpoBoabl ¥ UI0BbIE KOJOILBI MOCJIE BbI-
MycKa Wia JOJIXHBI ObITb TPOMBITBHI CTOYHO# Boao#. B npouecce npo-
MBIBKH JOJIXXHbI OBITh yaJleHbl MECOK U KPYMHbie OTOPOCHI.

Yuet paGoTbl nepBUYHbLIX OTCTOMHUKOB MPOU3BOAUTCA MO dopMe,
npeacrasiaeHHoOM B Tab. 2.10.

Tabnnya 2.10

BepomocTb yyeta pa6oTbl NepBUYHLIX OTCTORHUKOB

,".; - Coanepxanue B3seLUGHHbIX XapaxrepucTtuxa
8 Tasr Bewecrs, mr/am’ ocapxa, %
-3 x Qg -
g3 302
5|88 |0xE
s [I5|83%
g E E": € I P |BnocTtynaiowed | B Bbixoasuiei |BnaxHocTs| 3onbHOCT
] soe sone Bone
€2 6o
o Q
Q -]
-

Tudpoyuxnons:. KoHTpons 3a paboToit rHApOLIMKJIOHOB MPOU3BOAMT-
cs M0 MaHOMEeTpaM, YCTaHOBJIEHHBIM Ha HanopHoMm BoaoBoze. [1o ux
NMoKa3aHHUSM OLIEHUBAIOT OOBEMHYIO NPOU3BOAUTENBHOCTb T’MAPOLIUK-
JIOHOB.

ITp1 NOCTOSSHHOM peXHUMe NMUTaHUS peryupoBaHUEe paboOThI rua-
POLIMKJIOHA NocJjie HaJllaloYHBIX paboT He TpebyeTcs, HO €CJIU B 3TOM
BO3HUKAET HEOOXOAUMOCTb, PeryIMpoBaHHe NPOU3BOIMUTCS MPH NMOMO-
LM U3MEHEHUSA AUaMETPa HUXHETO OTBOJHOIO OTBEPCTHSI.

IMpu pabote co CMEHHBIMU HacaKaMH MOJy4YyaeTcs CTYMeHYaToe
peryiupoBaHue. Eciiu MaHOMeTp MOKa3biBaeT MNOCTOSIHHOE AaBJIEHUE,
a BbIXOJ] OcaJlKa Yepe3 HUXHee OTBEpCTHUE NpeKpalllaeTcs, 3HaYUT, OHO
3abuTo. 1S npe1oTBpalleHuUs NnonafaHusi KpyrHopa3MepHBIX YacTHULL
B F’MAPOLIMKIIOH, KOTOpPbI€ MOTYT 3a0MBaTh HUXKHEE BXOJIHOE OTBEPCTHE,
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Ha BcacbiBalolleM TpyOOINpoBoae Hacoca He0OXOAHMO YCTaHaBJIMBaTh
ceTyaTbiii GUIBTD.

2.4. KOHTPO/b PABOTbl COOPY)XXEHUA A3POBHOW
BMONOMMMYECKOW OYUCTKU CTOYHBIX BOA,

buonoruyeckas o4MCTKa CTOYHbIX BOJL MOXET OCYILIECTBIISAITBCS KakK
B €CTECTBEHHbIX YCJIOBUSAX (MOJIS OpolLleHUs, nos ¢puibTpauuu 1 6uo-
JIOTHYECKHE MpYIbl), TaK U B CMIeLIMAIbHBIX COOPYXEHMUSX (a3POTEHKH,
OKCUTEHKHU, OUODUIBLTPHI U IP.).

IToas opowenus. T1py X NPOEKTUPOBAHUU CIEAYET YYUTBIBATD, UTO
HauboJiee MHTEHCUBHO TMPOLIECC OKUC/IEHUSI HAET B BEPXHUX CJIOSIX NOY-
Bbl (0,2—0,4 M), B nopax KOTOpOi1 H3pacXOAOBaHHbII 3anac KMciopoaa
OBbICTPO NMOMOJHSAETCH.

Jlna ycneurHo# aKcrutyatauuu nosei Heo6XxoaMMo NoaaBaTh Ha HUX
NpeiBapUTEIbHO OCBETJIEHHYIO CTOYHYIO BOJY, YTO CHHXKAET 3arpsi3He-
HHUe nousbl B 7—10 pas.

IToas gpunsmpayuu. Ha HUX He nocTuraercs 6anaHc MexXay KOJIu-
4YeCTBOM OMOreHoB, BBOAUMbIX CO CTOYHBIMH BOIaMH U BBIHOCUMbIX
C IpeHaXHbIMH BOJIaMH, NTO3TOMY O4YMILIEHHAas1 BOJa MOXET cojiep-
XaTbh OCTaTOYHbIEe UX KoJiMyecTBa. KauecTBo ipeHaXHbIX BOJ CUMTA-
€TCA YIOBJIE€TBOPUTENbHBIM, €CJIM OHO NPHUOJIUXAETCH K KauyeCTBY
BOJbl MOcJie GUOIOrHYECKOI OYMCTKH € nocienyiolei guabTpalu-
el Ha nmecyaHbiX ¢unbTpax. [Ipy Ha3HaYeHUU NOJUBHONH HOPMbI
YUYUTBIBAIOT OKUCIUTENbHYIO CTOCOOHOCTD MOYB, COCTABAAIOILYIO
0,5—1,5 r BITK/(M? X cyT) B LIEHTpa/IbHbIX M CEBEPHBIX KTUMaTHYECKUX
30Hax CTpaHbl M 2-3 T BHK/(M2 X CYT) B I0XXHbIX Y4€pHO3EMHBIX paito-
Hax.

B ocHOBe NoOYBEHHO-OHONOrMYECKO OYUCTKH JIEXUT CNOCOOHOCTD
NMOYBbI MOIJIOLLATh U UCMOJIb30BaTh 3arpsA3HeHUst CTOYHbIX Boa. Hau-
Oosiblilee 3HAYEHUE U3 BCEX €€ BUIIOB UMEET MOIOLLEHUE, BbI3bIBAEMOE
NeiCTBUEM MOBEPXHOCTHBIX CHJI MOJIEKY/ISPHOTO U MOHHO-3JIEKTPO-
CTaTUYECKOTO MPOUCXOXKIEHUS U 00yC/IOBNIEHHOE CITOCOOHOCTBIO MUK-
pPOOpPraHM3MOB U KOpHEH pacTeHHit afcopOupoBaTh NUTaTe/IbHbIE Be-
LLIECTBA C paCTBOPUMbBIMH B BoZ€ BelllecTBaMu. I1pu 3TOM oiHOBpeMeH-
HO C MpPOLECCOM MHWHEpaIU3alUUU MPOUCXOAMUT TyMUDUKALIUA
OpraHMYeCcKHUX BeLLeCTB CTOYHBIX BOJ1, YTO MOBbILIAET COAEPXAHHUE Iy-
Myca U NOTEHLIMAJIbHOE TUI0IOPOIMUE MOYB.

[TpuroaHBIMH ¥ MOJIE3HBIMU U1 YAOOPHTENBHOIO OPOLLIEHHS MPH-
3HaHbI MPOMBILLIEHHBIE CTOYHbIE BOIbI KOHCEPBHBIX, CaXapHbIX, KpaxMa-
JIO-NIaTOYHbIX, CTUPTOBBIX, MMBOBAPEHHBIX, APOXKEBLIX U MOJIOYHbIX
3aBOJIOB, a TAKXXE€ HEKOTOPBIX NPEANpPUATHI HedTe- U KOKCOXUMMM.

96



ITpuroaHocTh CTOYHBIX BOI IS OPOLLEHUS CETLCKOX03SIHCTBEHHBIX
KYJIbTYp onpeaensieTcsi Kak A0MycTUMO MUHepaJiu3aliuei, aHaJloru-
HO NMpUMEHsIEMOI NMpHU OPOLLIEHUU PeYHBIMU U NMOA3EMHBIMH BOJAMM,
TaK U KOHLIEHTpaLMeil opraHuyeckux BellecTB. CTouyHble BOABI MPHU
MCNONb30BaHUU UX LIS OPOLLUEHUS JOJXHbI OTBEYaTh arpoMejinopa-
TUBHbLIM TpeOGOBaHHUAM, MPEeAbSABIISIEMBbIM K MONMBHOMN BoJe, B LiENAX
MOJIyYeHUs BLICOKMX YPOXaeB, MOJIHOLIEHHOro KayecTBa NMpoAYKLMH U
MOBbILIEHUA TJIOAOPOAUS NMOYBbI, KOTOPbIE B pa3HbIX MOYBEHHO-KJIU-
MaTHUYECKUX YCJIOBUSIX pa3iuuHbl. s ycnosuit HeuepHo3eMHOI# 30HBI
Poccuiickoit @enepaninu, rae pacrpocTpaHeHbl 1EPHOBO-TTOA30JIUCTHIE,
JEPHOBO-TJIeeBbl€ MOYBbI, XapaKTepU3ylolllMecs: KUCJIOH WK claboKuc-
Jio peakuueit cpeabl U HU3KUM NMOTeHLIMATbHBIM U 3¢ ¢heKTUBHBIM TUTO-
JopoaveM, YCTAaHOBJIEHbI TAKHE 'I'p86OBaHHH Kak: pH or 6 no 8,5 (ny'qme
7-8); cyxoii OCTaTOK 10 5 Mr/am>; npOI(aJIeHHb!H OCTaTOK JI0 3 r/AM’;
KaTUOHBI: Ca no 500 mr/am”, Na 10 500 mr/am>; aHHOHbI HCO, no
500 MF/IIM SO, % 110 500 mr/am>; CI” no 200 Mr/am°, CO He Gonee
150 Mr/aom’; a30T 061111414 10 250 Mr/aM’, aMMHauHBlii 10 150 MT/OM;
K" mo 250 MI‘/ILM oblee coiepXaHue OTAENbHBIX cneuuquecmx
OpraHuYecKH1X BELLEeCTB He gonyckaercsi 6osee 150 Mr/am>; Guxpomart-
Hasi OKUCSAEMOCTb BO BHEBETETaLlMOHHBIN MEPUO/ NOMYyCKaeTCsl 10
3000 mMr/am°, B BeretalMoHHblii nepuox — a0 2000 mr/am>.

JInst cBeTN0-KallTAHOBBIX TSXETOCYTJIMHUCTBIX COJTOHLIEBATLIX MTOYB
HuxHero IToBo/Xbsi B OCHOBY OLIEHKM KayecTBa BOAbI U1 Lieseit opo-
LLIEHUS TIOJIOXEHO onpee/ieHUe oOLeil KOHUEHTPALUMU COJIeid U SKBU-
BaJIEHTHOIO OTHOLLEHUS HAaTPUS K CYMME KaJibLIMSl U MarHusl, KOTopoe
JIOJDKHO OBbITH MEHbBLLE IBYX NMpU 0011ei MUHepaiu3auuu ao 1,5 F/JIM3.-

[Tpu KOHTpOJIe MPUTOAHOCTU MPOMBILLIIEHHBIX CTOYHBIX BOJ, JJIs1
OpOLLIEHUs BCTAaeT TaKXe APYroi BOMpoc — O A0MYCTUMOCTH colepxa-
HUS TOKCUYHBIX BellleCTB B MOJIMBHBIX BoAaX, KOTOPbIE MOTYT MONaaaTh
B BOJY B CHJIy 0cOOeHHOCTEl NMPOU3BOACTBA. YCTAaHOBJIEHO, UTO MPH
nouyseHHOM o6e3BpexuBaHuu cTouHbIX Boa 11K MoxeT ObITh 3HAYH-
TeJIbHO BbILLE, YEM B MPUEMHUKAX CTOYHBIX BoA (Tabma. 2.11).

KOHTpOJIb OYMCTUTE/ILHOM CITOCOOHOCTH ITOYBOIPYHTOB B XUMHUYeEC-
KOM, CaHUTapHO-06aKTEPUOJIOTUYECKOM U IreJIbMUHTOJIOTHYECKOM OT-
HOlLLIEHUM € NMpopaboTKOit MUKPOOHOIOrMYECKUX NMPOLIECCOB NMPOU3BO-
JST JTU3UMETPUUECKUM METOIOM.

KoHTposb 3a paboToit noJieit puabTpalluu MOXHO OCYLLECTBIATh
MpU MOMOLLM aHATM30B IPYHTOBLIX BOJ, B3SIThIX IPH OYpEeHUU CKBaXH-
Hbl Ha paccTOSIHUM | M OT 3TUX noseii. Pasunua (B npoLieHTax) Mexny
KOJIMYECTBOM 3arpsi3HeHUil, 0OHapyXeHHbIX B CTOYHBIX BOAaX, U B
duabTpaTe Bhlpaxaet 3(pGeKT OUYMCTKHU UX Ha nosie puibTpauum.
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Tabnuuya 2.11

MpepensHo AONyCTMMan KOHUEHTPaLUWA BpeaHbIX BeLecTs
npu cbpoce B NpUEMHUK CTOYHbIX BOA U NOYBEHHOM
obe3BpexusaHuum, Mr/nua

Bpeniios NAK npu:
sewecrTso c6poce B BoaHuI 06beKT | nouseHHoM 06easpexnsaHnumn
1 2 3
deHonol 0,001 50-100
Cmonu - 5-10
HedTtenpoayxktui | Mo nokasareno nnasawowen 50-100
cMecH
AueToH No BNK; 40
Hutpunakpun 2 50
MeTauon Mo BINK; 200
®opmanbaerua 0,5 100
Megpb 0,1 0,1-2
LnHk 1 0,17-2,2
Cauneny 0,1 0,16-1,8
Bonbdppam - 10
Ko6anst 1 10
Xpom 0,1-0,5 1
Lnanuapi 0,1 50
PoaaHuan - 2,5
Kanponaxktam - 200

Ec/iu cocTaB CTOYHBIX BOJ HE COOTBETCTBYET YKa3aHHbIM Tpe6oBa-
HUSAIM, TO Mepel opoLlieHHEM HEOOXOAMMO NMPOBOAUTH NMpeABAPUTENb-
HYIO MOATOTOBKY CTOYHbIX Boa (pa3baBiieHue, HeHTpaiu3alu1io, cMe-

LLIEHHWE U Ip.).

buonoeuueckue npydsi. B 06513aHHOCTH 3KCIUTyaTaALMOHHOTO MEPCo-
Hasla BXOAMT NMOCTOSIHHOE HabmoeHHe 3a pa3BUTHEM JOHHBIX OTJIOXe-
HHUi B 6uonpynax. [Ipu HeGonbLIOM OOBEME 3TH OTIOXKEHHS Nepepa-
GarbiBaloTCs CO0O01LECTBOM OpPraHU3MOB IOHHOTO CJios, npeobsana-
IOLLIUMH B KOTOPOM SABJISIOTCS TMYUHKHU KoMapoB. HenpuHsitue Mep no
yAaneHHUIO OCaIKOB MPUBOIUT K pe3KOMY YXYALIEHHUIO KaueCTBa BO/bI,
BILTOTb 110 6oJiee BLICOKUX KOHLIEHTPaLMii, YeM Ha BXoJie B Npyasl (3a
cYyeT BbIHOCA OCallKa).
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A3spomenku. PaznnyaiotT a3poTeHKU-CMECUTENTU, a3POTEHKHU-BBITE-
CHUTEJIU U a3POTEHKHU NMPOMEXYTOUHOIO THUMA. A3pOTEHKHU OOBIYHO
PacCYUTHIBAIOT Ha MOJIHYIO OMONOrHYECKYI0O OYUCTKY CO CHUXEHUEM
BHKMHH CTOYHO# BOABI 10 15 Mr/am>.

K 4Hcly OCHOBHBIX TEXHOJIOTMUECKUX MMapaMeTpPOB, XapaKTepU3y-
IOLIMX TpoLiecc OMOXUMUUECKON OUMCTKM CTOYHBIX BOJ U onpeaesi-
KX 3¢ PeKTUBHOCTL paboThl a3pOTEHKOB, OTHOCSATCS Harpy3kKa,
CKOpPOCTb OKUCJIEHUS, OKUC/IUTENIbHAsE MOLLIHOCTh a3poTeHKa U Wia,
BO3pacT uia, yaeJIbHblii MPUPOCT UJla, UJIOBbIA UHIEKC, HEODXOAUMOE
BpeMs aspalli, pacxol Bo3ayxa Ha | M> OYMILLEHHOMN BObl ¥ Ha | KT
cHsitoit BITK, 3aTpaThl 3/1eKTPO3HEPTMH 1 BMECTUMOCTD a3paLIHOHHOIA
CEKLHH.

MHaexc una olieHUBaeT ceIMMEHTALIMOHHbIE €ero CBOMCTBA U MNpe-
cTaBisieT coboif 00beM B MWUTMIIMTPAX, KOTOPbI 3aHUMAET W B LIK-
JuHape nocne 30 MUH oTcTauBaHug. OObeM 10JDKEH ObITb OTHECEH K I T
CYXOro BellleCTBa Wia. XOpOoLlUO OceAalolnil W1 UMeeT WIOBbIIA MHIEKC
ot 60 1o 150 Ms1/r B 3aBUCMMOCTH OT TEXHOJIOTMYECKOrO perjiaMeHTa
paboThl a3paliIMOHHBIX COOPYXEHHUI U cocTaBa cTOYHBIX BoA. [1pyu uH-
Jekce wna > 150 mi1/r roBopsIT 0 «BCyXaHHHW» UJa.

Ecnu BennuuHa Harpy3ku (H) xapakrepu3yeT KoJIM4YeCcTBO NOAAH-
HbIX 3arpsi3HeHU M, TO OKUCIUTEIbHOU MOLLHOCTBIO (OM) olleHUBaeT-
CAl KOJIMYECTBO CHATBIX NepepaboTaHHbIX 3arpsAi3HeHU:

OM = H x B¢y (2.1)

rae gk — 3P dexTuBHOCTL ouncTkU Bofbl no BITK B nonsix enutn-
ubl, eaMHULbI U3MepeHUit y OM u H onunakoBbie: BIIK Ha 1 r
6e330/1bHOTO BelecTBa B cyTku unu r BITK/(M? x cyT).
Ipupocrt una (I1p), MI‘/,HM3, — KOJIMYECTBO BHOBb 0Opa3sylolerocst
wia (3a cYeT UIBSTHS U YCBOEHUS 3arpS3HEHUIA BOJbI), ONpeieNsieMoe
NpH NMPOeKTUPOBAHUU CUCTEM MO opMyJie

Ip=0,8B +0,3L, (2.2)

rae B u L, — KOHUEHTpauus 3arpsi3HEHU B BOJie, MOCTYMNalollei B
a3pOTEHKH, COOTBETCTBEHHO MO B3BELUEHHBbIM BELIECTBAM M MO
BIIK ..
OKuC/IUTENIbHasi MOLLIHOCTb, OTHECEHHAs! K ONHOMY Yacy, eCTh Cpe/i-
HSSl CKOPOCTb OKUCJIEHUS 3aTrPS3HEHU N aKTUBHBIM UJIOM.
Bo3spacT wia — 3710 cpefiHee BpeMs (CyT) ero npeGbIBaHUSI B CUCTE-
Me a3paLlMOHHBIX COOPYXEHHUI, orpeeisieMoe Kak 4YaCTHOE OT Jie/IeHUs
o6111eit Macchl Wia B a3pallHOHHON CUCTEME Ha CYTOYHBIIH MpUPOCT
uia.
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Pacxon Bo3ayxa npu mHeBMaTHYeCKOi cUcTeMe a3paliuM MOACYH-
THIBAIOT MO OTHOLLIEHHMIO K | M> OYMILEHHOI Boasl U 1 kr cHsitoit BITK,.
Ins ro?oncxux CTOYHBIX BOJ1 NNPH MEJIKOMY3bIpYaTOii CHCTEME a3paLiuu
Ha | M’ Boabl pacxoayetcs 5—10 m® Bozayxa, wiu 40—60 Kr Ha 1 Kr
cusaroit BIIK,.

OnepaTtuBHbII KOHTPOJIb 32 paboTO# a3pOTEHKOB BEAYT IMYTEM CHUC-
TEMaTH4Y€CKH BLIMOJHAEMbIX ONpeaesieHU KOHLIEHTpaLlUK paCTBOPEH-
HOro KMCJI0poJa, MUHUMAaJIbHOE KOJIMYECTBO KOTOPOTO B JIIOOOM MecTe
a3pallHOHHON CUCTEMbI HE JIOJIKHO ObIThb HHUXE 2 Mr/nM3, JIO3bl WJia U
ero rugpobuonornueckoro cocraBa. KonuuecrBo 6akrepmii B uie Ko-
ne6nercs ot 10® 10 10" Ha 1 Mr 6e3zonbHOrO BelllecTBa, OONBbIIMHCTBO
M3 KOTOpPbIX NpUHa/LIeXHUT poaaM Pseudomonas, Bacillus, Bacterium
1 1p. OpHeHTUPOBOYHO MOXHO CYUTAThb, YTO IMPHU YAOBIETBOPUTENBHOM
pPa3BUTHH BHIA KOJIMYECTBO ero ocobeit konebnercs B npeaenax or 10
Jno 100 Teic. B | M.

[ToBbIlIEHHBIH BLIHOC B3BELLIEHHbIX BELIECTB U3 BTOPUYHBIX OT-
CTOMHUKOB SIBJISIETCS ONHOW U3 XapaKTepHbIX OCOOEHHOCTEM BCrnyxa-
Hua uiaa. [IpuunHoi 3TOrO ABNAETCA Neperpy3ka a3poTeHKa 3arpss-
HEeHUSIMU, HaJIHYUe OOJIBLLIOro KOJIMYECTBA YIJIEBOAOB, HEOCTATOYHOE
KOJIMYECTBO BO3/lyXa, HU3Kas akTUBHas peakuus pH. Mukpodnopa
TaKOro uja oTJinyaeTcsi 60JbLIMM KOJIMYECTBOM HUTEBUIHBIX OaKTe-
pHUii, 3aMeJlIEHUEM CKOPOCTei OTCTauBaHUS U YBEJIMYEHHUEM HJIOBOTO
MHAEKCa.

IMpu Hanaake M 3KCMIyaTallMu a3poTeHKOB HEOOXOAMMO TaKXe
KOHTPOJIMPOBaTh KOHCTPYKTHUBHbIE UX NapaMeTphl: paBEHCTBO OTMETOK
KaxJoro psiaa rpebHei Bo0CIMBOB [UISl BCeX CUCTEM MMoJa4yu U yaane-
HUSI CTOYHOI BOJbI M aKTUBHOTO MJIa; COOTBETCTBUE NMPOEKTHHIM pellie-
HUSIM pacnoioXeHus: GUIbTPOCHbIX KAHAJIOB OTHOCUTENIBHO CTeH bac-
CEeMHOB, COCTOSIHUE BO3/1YLLIHbIX CTOSIKOB, BOLOBO3AYLUHbIX (MPOXyBOY-
HbIX) TPYOOK; KaJIMOpOBKa U COPTUPOBKA (PUIBTPOCHBIX MJIACTHH B
COOTBETCTBMHU C UX MPONMYCKHOH CMOCOOHOCTBIO U CONPOTHBIEHHEM.
DunbTpOoCcHbIE TUIACTUHBI CIEAYET YUCTUTh METAUTUYECKUMM LLIETKAMH,
a npoMbiBKY npou3BoauTb 20—30%-Ho# consiHO# KUCJIOTO#.

YyeT paboTbl a3pOTEHKOB NMPOBOUTCS B COOTBETCTBUHU € OPMOIA,
npuBeaeHHOM B Tab. 2.12.

Oxcumenku. 1o TexHUYeCKO# CyTH npouecchl OMONOTHYECKOM
OYMUCTKHU B OKCUTEHKAX UAEHTUYHbI OYUCTHBLIM MPOLIECCaM B a3pOTEH-
Kax. OCHOBHOE OTJIMUME 3aKJII0YaeTcs B MPUMEHEHUHU B OKCUTEHKAX
s obecrneyeHUs a3poOHBIX YCIIOBUH TEXHUYECKOTO KUCopoaa UK
BO31yXxa, oboraueHHOro KUcjiopoaoM, BMECTO aTMOC(EPHOro Bo3ayxa.
OKcHUTeHK obopyayeTcs CUCTEMOI aBTOMAaTHU3aLKMH, obecneyuBaloLLeit
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noaayy KMcaopoja B 30HY a3pallii B CTPOrOM COOTBETCTBUH CO CKO-
POCTBIO ero norpebieHus.

Tabnuya 2.12

BepomocTthk yyeTa paboTbl aaporeHkoB

g
~
m P P
; - < PacxopBo3ayxa - _s
g: .l':\ T — :L_
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- 0k o x Q E':
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532|383 |= 30
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Q = S, Ha 1 m? BCEro Ha 1 xr ¥§
g @ soaayxa cHuxenuns BMK, x

T

o

Bricokasi KOHLIEHTpaLIUs pacCTBOPEHHOTO KMCI0poAa B OKCUTEHKE
MO3BOJIET 3HAYUTENBHO MOBLICUTD 03y aKTUBHOTO UJIa B COOpYXe-
HUU U UHTEHCUDHULIMPOBATh NPOLECChl HUTPUPUKALIUU AMMOHHUITHO-
ro a3ora.

TexHOMOrMYecKHii pacyeT U KOHTPOJIb 3a UX paboTOi1 OCHOBBIBAIOT-
cS Ha TeX Xe MpUHUMUMNAX, YTo U aagcrreuxoa-cmecmeneﬁ, HO ¢ pabGoueit
no30ii uiaa B npeaenax 6—10 r/aM” ¥ KOHUEHTpaLMeil paCTBOPEHHOTO
kucnopoza 6—12 mr/am>.

Buogpuasmpuer. Tlo xapakrepy 3arpy304HOro Matepuvaijia pasjivyalor
6uonoruyeckue GUAbLTPLI ¢ 06BEMHOM (3EPHUCTON) U MIOCKOCTHOM
3arpy3koii. buonoruuyeckue GUIBTPLI ¢ 06BEMHOM 3arpy3Koit MOTYT
ObITb KarneabHbIMH, BLICOKOHArpy>xaeMbIMH U 6allieHHbIMU. bronoru-
yeckue UIbTPbI C IUIOCKOCTHOM 3arpy3Koi pa3jinyaloTcsi B 3aBUCUMO-
CTH OT XapaKTepa 3arpy304Horo Matepuvana.

KoHTpons paboTsl 6HOPHILTPOB MMEET MHOIO OOLLETO C KOHTPOJIEM
a’pOTEHKOB, MOCKOJILKY B 0O0MX TUMax COOPYXEHHU It IMPOXOAAT NMPUH-
LIMTIHAJILHO CXOHbIe npotiecchl. CylieCTBEHHBIM OTJIMYUEM SBJSIETCS
OTCYTCTBHE HEOOXOAMMOCTH B YaCTOM aHaIM3€ KOJIMUECTBAa OUOTUIEHKH.
OHa NMpoYHOo NpHUKpeIUIeHa K MaTepUally 3arpy3ku OMopuibTpa, a oun-
11IaeMO# BOJIOM CMbIBaeTcs JIMLLIbL OTMepliasi, oTpaboTaHHas ee YyacTh.
O6111as Macca npupocTa GUOTUIEHKH 3a rofl 3KcrtyatauMu 6uodunbrpa
NpPUMEPHO paBHa Macce B3BELIEHHBIX BELECTB, MOCTYNMUBLIUX 3a 3TOT
Xe rnepuvoa Ha 6UOPUIBTP.
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B HopMmanbHO paboTaiolieM 6HodunbTpe 06Lias TONLIMHA C0s
OHMOIUIEHKH MOXET COCTaBJISATh OT HECKObKHX MUKPOH B BEPXHHX €ro
cnosix 10 3—6 MM B HUXHHX. [Ipu Gonblueit ToNLMHE c/109 OHOTUIEHKH
YyacTo Hab/onaeTcs npekpaileH1e norpebieHUs el KUcIopoaa, Beiel-
CTBHE Yero BO3HUKAIOT Npolecchl rHueHus. [TokasareneM XHU3HECTOM-
KOCTH 3KocHcTeMbl 6UodunbTpa aBaseTcs Oonblioe pa3HooOpa3ue
BHJ10BOTr0O cocTaBa OMOIUIEHKH.

Ins noaaepxaHus a3pobHOro pexmuma pa6m'b1 6uodpun b'rpa Jl0CTa-
TOYHO MOCTYIUIEHUS BO3[1yxa B KosuyectBe 20 M /q Ha 1 M? nowanu
€ro NOBEpPXHOCTH.

C uenbio npeaynpexaeHus nepeoxiaxnaeHus 6MopHILTPOB B 3UM-
HHUH neproa UX paboTbl HEOOXOAUMO yCTaHaBJIMBaTh NPOTHBOBETPOBYIO
MX 3aLUUTY, COOpYyXaTb HaJl OMOPUIBLTPOM KYNOJbHOE MEPEKPHITHE H
CHUXaTb KO3 GHULUHUEHT HEPaBHOMEPHOCTH MPUTOKA CTOYHBIX BOL.
MuHUMaNbHYI0 1ONYCTUMYIO TEMIIEPATYPy CTOYHbIX BO, MOCTYMNa-
IOLMUX Ha OUODUNBTPLI, MOXHO peKOMeHA0BaTh He HuXe +7°C.

OCHOBHBIM TEXHOJIOTHYECKUM MapaMeTpOM, ONpeaes oM 3¢-
¢exTUBHYI0 paboTy 6MODUIBTPOB, ABISETCS OKUCIUTENbHAsA MOLL-
HOCTb, MO/ KOTOPO MOHUMAIOT KOJIMYECTBO OPraHHYECKHUX 3arpa3He-
Huit no BIK, KoTopoe MOXeT GbiTh U3BATO U3 CTOYHOI Boabl | M 3a-
rpy304HOro MaTepuaja B TeYeHUe CyTOK. OHa MOXET U3MEHSATLCS OT
150 1o 600 r BITK/(cyrxm?).

BI1K onpeaensiorT B 0CHOBHOM pa36aBieHHeM NpoObl BOIOM, HACKI-
LWEHHOM KMCJIOPOAOM BO3/lyXa, UMUTHUPYS NMpOLIECC OKUCIEHUS opra-
HUYECKHMX BELLUECTB B €CTECTBEHHbIX YCIOBHUsAX. BcTpeyalorcst Takue
OpraHU4YecKHe COeIMHEHUS, MOJHOE OKMC/IEHHE KOTOPBIX 3aBepLLaeT-
Csl yXe yepe3 2 CyT C Hayasia aHanu3a, JUIs pYTuX OHO 3aTArMBaeTcs 10
25-30 cyT, 4TO B pslie C/yyaeB 3aTPyAHSET ONepPaTUBHbINH KOHTPOJIb H
ynpasJjieHHe KayeCTBOM CTOYHOI1 Bolbl. B TO Xe BpeMsi naTUcyTOYHas
bIIK (bIIK,) naneko He Bcerna 0GbeKTUBHO XapaKTepH3yeT X0/ Aalib-
HeHI1ero oKUcauTeIbHoro npouecca [12].

C noMouibio peClMpOMETPOB MOXHO MNoay4yaTh KpHBYIO Nnotpebiie-
HHUSl BO BpEMEHHU, U3 KOTOPOI HAXOIAT: NpeaeibHble KOHLIEHTPALIUH
OpraHUYeCKHUX 3arpA3HEHUH CTOYHBIX BO, AOMYCTHMbIE U1 OUOXMMHU-
4YeCKOi OYUCTKH; KOJIMYECTBO KMCIOpOa U BpeMs, HeoOXoauMble s
MOJIHOrO OKHUCJIEHUS 3TUX 3arpsa3HeHUi; cTteneHb 6MOXMMHUYECKOTo
pacnaja opraHM4eCKUX 3arpsi3HeHHUI U ap.

KoHTpoab 6MOXHMHYECKOTro npoLiecca OYMCTKHU BOAbI MPOU3BOIAT
TaKXXe METOIOM U3MepeHUs penokKc-noreHuunana (eH). YcraHosneho,
yto eH nonHee xapaktepusyer npouecc OHOXMMHYECKOH OYUCTKH
CTOYHBIX BOJI, YEM, HaNpUMeEpP, pacTBOpeHHbI Kucaopoa. Kpome Toro,
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eH naet 06BLeKTHBHYIO OLIEHKY 3TOro Mpoliecca B TeX cay4asx, Koraa
3arpsAI3HEHUS COJepXaT TOKCUYHbIE BELLIECTBA 10 OTHOLLEHHUIO K MUK~
poopraHu3MaM U TOPMO3SIT OYUCTKY, HECMOTPS Ha IOCTaTOYHOE KOJIU-
YeCTBO KUCJIopoJa.

Bennuuny eH n3MepsioT a/IeKTpOMETPUYECKMM METOIOM. DJIEKT-
pOAHasA CUCTEMA COCTaBJIsIETCSl U3 IUIaTUHOBOTO IUIAaCTMHYATOrO 3J1€K-
TpOZa C IlagKoi MOBEPXHOCTbIO U CTAHIAPTHOIO JIEKTPO/ia CpaBHe-
HHUS — KaJIOMeJIbHOTO WM XJIopcepebpsHOro.

Ins Bcex TUNOB 6MOUIBTPOB XapaKTEPHO MacCOBOE pa3BUTHE
MYLWKU Psyhoda, TMYUHKHU KOTOPOIt pa3BUBaIOTCS B OMOIUIEHKE, CIlO-
cOOCTBYS €€ MUHEpaIU3aLlMU, pPa3pbiXJIEHUIO U OTTOPXEHMIO OT 3a-
rpy3ku. B cBSI3U C HEBO3MOXHOCTBIO JIMKBUAALIMHA HCTOYHHKA BBITUIO-
Ja MyLLEeK MPOBOAAT MEPUOAUYECKUE MEPONPHUATHUSA MO UX YHHUTOXE-
HUIO MyTeM 06pabOTKU noBepXHOCTE OMOPUIBTPa XJIOPHOI U3BECTDHIO
WU UHCEKTULIMAAMMU.

Ilpu 3kcnepTuse npoekToB 6U0PHUABTPOB HEOOXOAMMO NMpoOBe-
PUTb, KAKOWH MaTepHuas 6yaeT UCTONb30BaThCS MJ1s 3arpy3Ku Puib-
Tpa, ero o6t 00beM, pa3Mep YacTULL, TOJLIMHY OTAEJIbHBIX CJIOEB
1 0011YI0 BBICOTY (PMIIBTPYIOLLETO CJIOS; HAJIMYUE YCTPOICTB, obec-
ne4YyuBalOLIMX NepUOAUYECKYIO Moaayy BOAbl OT OTCTOMHUKOB Ha
6uopUNBTP, U JTUTENIBHOCTh MHTEPBAJIOB MEXIY NMojayeil AByX Mop-
LM BoAbl; cnoco6 paBHOMEPHOro pacrnpeaeaeHUsl BoAbl MO NMOBepX-
HOCTH dunbTpa.

Bo BpeMs 3kcrutyatauuMu 6uodunbTpa ocoboe BHUMaHUe clieayeT
obpalarh Ha MoaAepXaHue 3arpy304HOro Marepuasa B paborocrnoco6-
HOM cocTostHUHU. bopbba ¢ MoBepXHOCTHBIM 3aUJIEHUEM 3arpy3Ku Mpo-
BOJIMTCS MyTeM pa3pbiXjieHUs 3a60104eHHOro MecTa rpabassMu UIu
BiaMu. OIHOBpEMEHHO MOXHO PEKOMEHA0BAaTh NPOMbBIBKY CTpyeit
BOAbI Mo HaropoM. Eciu 3auneHue pacnpocTpaHUIOCh Ha 60blIYIO
yacThb IUIOLAAU U B ITyOUHY, MPOMBIBKY 3arpy304HOro Marepuana He-
06Xoa1MMO NPOBOAUTHL BHe Kopnyca ¢unbTpa. [IpoMbiTas 3arpy3ka yK-
JlafaplBaeTcs oOpaTHO, HelocTalollee ee KOTUYECTBO KOMINIEHCHUpYeETCS
HOBBIM MPOMBITHIM MaTepHaJioM TOi Xe KpynHocTH. B nieTHee Bpemsi
rofa 60pbby C 3aUIeHUEM MOXHO BECTU MYTEM OTKJTIOYEHUS OTAENbHbIX
cekiumit 6uodunbTpa Ha 5—10 CyT WK XTOpMpOBaHHEM UCXOMHOM CTOY-
Hoii Boabl. J1o3bl XJopa He JO/DKHBI IpeBbillaTh 35—50 rHa | M rnosepx-
HoCTH 6UoduUnbTpa.

VBenuueHue NMpoAoKUTENbHOCTH LIMKJIa OpOlLLIEHHUS YKa3bIiBaeT Ha
yMeHblLIeHUE MPONYCKHOM! CMOCOOHOCTH BCAEACTBUE 3aCOPEHUS CETH
M CIIPUHKJIEPHOI CUCTEMBI pacripelesieH|sl CTOUHBIX BOJ O NMOBepX-
HOCTH 6uonornyeckoro ¢punsTpa. OTBEpCTUSI B CIPUHKJIIEPHBIX MOJIOB-
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Kax MpoYMIIAIOTCA METAUTUYECKUMHU eplliaMi, TIPYThSMH, a pacnpele-
JIUTeNIbHAs CeTb NMPOMbIBAETCS BOAONPOBOAHOM BOIOM.
Yyet paGoTbi NPOBOAMTCS MO OpME, NpeacTaBieHHo B Tabn. 2.13.

Tabnunya 2.13
BepomocTtb yueta pabotsl 6uocunsrpa
U3pacxopnosano Ha 1w’
- Pacxon CTOYHbBIX BOA o
OTyeTHbIA | cToyHbIX KUCNUTENbHaN
nepuoa | gop, Mflgﬂzm,
M’/CYT (peumnpKynsiuMOHHONK|BO3AYXa, |3HEPrUN, 2+ CYT
BOAbLI, M*? m? kBT x y

Bmopuunsie omcmoiinuxu. OHN KOHCTPYKTUBHO aHAJIOTMUYHBI NTEpBUY-
HbIM OTCTOMHUKAM U ObIBAIOT BEPTUKAJIbHBIMU, TOPU3OHTANbHBIMH,
JIMaroHaIbHbIMU ¥ paaHaibHbIMU. OCHOBHbIE OTIMYHMS 3aKJTIOYAIOTCS B
XapakTepe MexaHU3MOB Uis1 cbopa Y yaaneHUsl ocaaka U CBSI3aHHOM C
3TUM KOHCTPYKLIMH AHULLIA. BTropHyHble OTCTOMHUKHU BCEX TUIOB MOCe
a3pPOTEHKOB PacCYMUTBLIBAIOT MO rMAPABINYECKONH KPYNMHOCTH B3BECH C
YY€TOM KOHLIEHTpaLlMK aKTUBHOIO Wia B a3pOTEHKeE, €ro MHAEKCa U KOH-
LIEHTpaLMH BLIHOCUMOM WJIOBOWH B3BECHU B OCBETJIEHHOM BOJIE.

KoHTponupyst paboTy BTOPHYHBIX OTCTOWHUKOB MO 3ajJepXaHHUIo
B3BELUEHHBIX BELIECTB (AKTUBHOIO MJla UK OUOMNIEHKH), COMOCTaB-
JISIIOT UX KOJIMYECTBO, OCAIOK Mo 00beMY (KOJIMYECTBO OCeNalolIHUX Be-
LLECTB) U MPO3PayYHOCTb B CTOYHOM BOJIE 10 U NMOCJIE OTCTOHHHKOB.

[Mpu KoHTpONe paboTbl BTOPUYHBIX OTCTOMHUKOB MPOBEPSIOT TAKXKE
COCTOSIHUE KJIallaHOB MJIOCOCOB, HAJIMYUE LITYPBaJIOB Ha 3TUX KJlana-
Hax, ybexnaloTcs B OTCYTCTBMM BUOpaUMH, LUyMa U CTyKa npu pabore
PEAYKTOPOB HJIOCOCOB.

OcanioK, BLIHOCUMbIit U3 6UOGWIBTPOB BO BTOPUYHBIE OTCTOMHUKH,
COCTOMUT U3 OTMeplleit OMolorHueckom rjieHKHu, CMbIBaeMOM CTOYHOM
BOJIO# C NMOBEPXHOCTH 3arpy304HOro Marepuvasa. Y aisaTh ero Heobxo-
IUMO HE peXe OHOro pa3a B CyTKH 3UMOW U HE MeHee IByX — TpeX pa3
B CYTKHM JieToM. BcruibiBaeMasi Ha MOBEPXHOCTb KOpPKa, COCTOSALLAsA U3
OUOMNEeHKH, OCaxaaeTcs yaapaMHu METJIbI.

YyeT paboTbl BTOPUUHBIX OTCTOMHHKOB MPOU3BOAMUTCS 1O PopMe,
npeacTaBaeHHOM B Tab. 2.14.
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Ta6bnnya 2. 14

BenomocTs y4eTa paboThl BTOPUYHbIX OTCTORHUKOB

Copnepxanue
Konuuecrtso PacTBOPEHHOro
Dara| MocTynaowux MpoponxutensHocTs | “yucnoponas 3onsHOCTL
CTOuHBIX BOA, OTCTanBaHMA, Y Buixopsued | ©C3AKa %
m’/cyT soae, Mr/am?

Omcmolinuku ¢ npeaspamopamu. IHPeKTUBHOCTL UX pabOThI 3aBU-
CHUT OT CTETNEHU COOTBETCTBUS NMapamMeTpoB (MojJayu akTUBHOIO Uia,
MHTEHCUBHOCTU U NMPOJOIXKHUTEIbHOCTH adpallii) ONTUMaAJIbHOMY CO-
yetaHU1o UX. KoiMuecTBOo nogaBaeMoro ujia COOTHOCUTCH € OOLIUM
COZIep>XXaHUEM B3BeLLIEHHbIX BELECTB U TOM YaCTbIO UX, KOTOpast Ocax-
naetcs B J1abopaTOpHbIX LIMIMHApPaX 3a nepuoa ot 20 MUH o0 2 4 (auna-
na3oH ot 1200 no 7200 c¢). UHTeHCUBHOCTD a’palluv BbliOUpaeTcs Mo
KOJIMYECTBY PaCTBOPEHHOIro KUCI0poJa, NOoAAePXHUBaIOLIErocs B CTOY-
HbIX Bogax Ha ypoBHe 0,52 Mr/nM3.

JlabopatopHbie MeToabl (MeToA BuHKIIepa U Ap.) onpeaesieHUs KO-
JIM4ecTBa KMCJIOpojia B BojJle, HECMOTPSl Ha CPaBHUTEJIbHO MEUIEHHOE
U3MeHeHHEe BO BpeMEHH 3TOro napaMeTpa, HeA0CTaTOYHbI [J151 KOPPEKT-
HOTO MPOBENEHUS ITOI TeXHONOrM4YecKoii onepaunu. B ocHoBy coBpe-
MEHHbIX UHCTPYMEHTAJIbHbIX METOJIOB OMNpe/eIeHUs] paCTBOPEHHOTO
KHMCJIOpOZIa B BOJIE MOJIOXEH METOJ U3MepEeHUs npeaesibHOro gudaoy-
3MOHHOTO TOKa, T.€. TOKa, MPU KOTOPOM KUCJIOPOJ, BOCCTaHAaBJIUBAaETCA
Ha OTpMLIATENBbHO 3apsiXKEHHOM MeTa/UTMuyecKoM asieKkTpose. B 3aBucu-
MOCTHU OT UCTOYHMKA HanpsXeHUs!, HEOOXOAUMOro Ajs MoJlyYeHUs
npeaenabHoro Anddy3MoHHOro ToKa 1aHHOro BELIECTBA, oAporpa-
¢rueckue CUCTEMbI, UCMOJIb3YEMbIE B aHATU3AaTOpaxX Ha KMCJIOpO, Ae-
JIAT Ha CUCTEMbI C BHEILIHUM MCTOYHUKOM TOKA U Ha CUCTEMBI C BHYT-
pPEHHUM UCTOUHUKOM TOKa.

B3pelleHHbIE BELIECTBAa, BBIHOCUMbIE U3 OTCTOWHUKOB C lpeal3pa-
TOpaMH, COCTOSAT U3 KOHCEPBAaTUBHBIX 3JIEMEHTOB (YacTULL pUMece
BOJIbl) Y XHBbIX KJIETOK aKTUBHOTO Wjia. OTIUYUTD TY U APYTYIO YacTH
npyMeceit BO3MOXHO IO CoAepXaHUIO 1I€30KCUPUOOHYKIIEMHOBOI KHC-
JIoTbl (XPOMOCOMHBIiA annapar KJ1eToK) JIM0O 1Mo U3MEHEHUIO hepMeHT-
HOHW aKTUBHOCTH.

Hnoynaomuumenu. OueHka paboTbl 3TUX COOPYXEHUI aHaNOrHMYHa
TEXHOJIOTHYECKOM OLieHKe paboThl BTOPUYHBIX OTCTOMHUKOB. PUKCH-
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pyeTcsi KOJIMYECTBO U KayecTBO NojJaBaeMoro uia, yrluioTHEHHOro wia
M WIOBO# Boabl. U yIUIOTHSIOT B rpaBUTaLIMOHHBIX COOPYXEHUSX (OT-
CTOMHMKU paInanbHOIO U BEPTHKAILHOIO TUIA), a TaKXe BO ¢ioTaTo-
pax. Ha roponckux craHumsix 4acro MCMosb3yloT WIOYTUIOTHHUTENH pa-
IUANBHOIO THMAa, obecneynBaloLIMe CHUXEHHE oobeMa Wia B 5—15 pa3
(WM M3MeHeHMe Mo BraxHocTH ¢ 99,2 1o 98,5%) 3a BpeMs npebbiBa-
HHs1, paBHOe 9—15 y.

Ha unoynnotHuTeny noaaioT Wi KaK U3 BTOPUYHBIX OTCTOMHHUKOB C
KOHLIEHTpaLMeil CyXoro BellecTBa 4—8 r/IM°, TaK U W3 a3POTEHKOB C
KOHUEHTpauuei 1-2 r/nM3. KauyecTBO YyTUTIOTHEHHOTrO Wia B 0OO0OMX CITy-
yasx NpakTHYECKH ONMHAKOBO, a BpeMs YTUIOTHEHUS U1l MEHEE KOH-
LEHTPUPOBaHHOro uaa cocrapiseT 5—7 4. YroObl NONYYHUTH CPaBHH-
TeJIbHYIO OLIEHKY, KaKOi BApUAHT CXeMbl YTUIOTHEHUS NPEANOYTHTENIb-
Hee, HeOOXOAUMO CpaBHEHHE MO BCJIH‘{HHB Harpy3ku Mo Cyxomy
BewuecTBy (1 T cyxoro Beuectsa Ha 1 M>/cyT). T1o 3Toit e BenMuMHe
MOXHO CpaBHHUBAaTh MPOU3BOAUTENBLHOCTb Pa3/IMYHbIX BUIOB YTUIOTHHU-
TeJiedl WM YTUTOTHUTEJISt OHOTO BUIa, HO pa3HbIX AIMaMETPOB.

BaxkHo yuuThIBaTh KauecTBO W10BO# Boabl (1o B3BecH U BITK), no-
CKOJIbKY Nnepeaya 3TOi BOAbI HA MOBTOPHYIO OYUCTKY YBEJIMUUBAET
Harpy3Ky Ha OYUCTHbIE coopyXeHHs. OObIYHO Konuqecnao B3BECHU WJIO-
BO#i Boabl KoneGnetcs B npenenax ot 20 1o 100 mr/am’.

YacTb U30BITOYHOrO Wia MHOTa HanpasifioT B NEpBUYHBIE OTCTO# -
HHUKH C LieJIblo HHTEHCUHUUMPOBATh NMpoliecchl OTcTauBaHus. Peko-
MeHAyeTCcs nepeaaBaTh B nepBUYHbIe OTCTOMHKUKHU 10 50% npupocta
una. Pacxon Bo3ayxa Ha nepeMelliMBaHKE BObl U UJ1a COCTaB/sAET Be-
JIMYMHY nopsiaka 0,5 M3/M3, NMPOAOJIXUTENILHOCTb KOHTAKTa B [pea’pa-
Topax— oT 10 g0 20 MuH u B 6MokoarynsTopax — 20 MuH. JlononHu-
TeJIbHbIH 3¢EKT OCBETIIEHHS M0 B3BeLIEHHBIM BeluectBaM v BITK.
B o6oux cnyyasix cocrasasier 10—15%. Ecau ykasaHHbie npreMbl UC-
MoJib30BaHbl B 3KCIUTyaTallMH, TO MPU XapaKTepUCTUKe paboThl OTCTOM-
HUKOB 00s3aTe/IbHO MPUHUMAETCS BO BHUMaHHWE U3MEHEHHE COCTaBa
BObI MOcC/e CMELIEHUS ee C U3OBITOYHBIM HUJIOM.

buogproxynsmopsi. OHM cnyXar Uit MHTEHCU(UKALIMK NEPBUYHOIO
OTCTauBaHUsA cTOYHbIX BoA [13]. buodnokynsauus peanusyercsa Bo
BCTPOEHHBIX B BEPTUKaIbHbIE OTCTOHHUKHU KaMepax GOKYISLHH My-
TEM BBOJIa B OYHUILLIAEMYIO CTOYHYIO BOAY aKTUBHOIO Wia WiH OGHOTIUIeH-
kH. I[1pu 3TOM nocTHraercs nosbillieHUE COAEPXaHUSA OCeJalolUX Be-
uiecTB B oTcToitHUKe N0 85—90% u cHuxeHue BITK B ocBeTneHHoOi#
Boae Ha 40—50%. BpeMs npe6biBaHUS CTOYHO BO/bI B KaMepe (JIoKy-
JILUWU Ha3HayaeTcs paBHbIM 20 MUH.

Coopyxcerus 0aa a3pobroii munepanrusayuu usa. K 3Toi KaTeropuu
COOPYX€EHHH MOXHO OTHECTH a3pOTEHKH JUTUTENBHON a3paliMu, a3pob-
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Hbl€ MMHepanu3aTopbl (MHaye HadbiBaeMble a3p0OHBIMM CTaOUIU3ATO-
PaMH), UMPKYJISIUMOHHbIE OKUCIIUTENIbHbIE KaHaJIbl, HEKOTOphIE pa3-
HOBMIHOCTH OMOJIOrMUECKHUX MPYyA0B, paboTalolIMX B YCJIOBUSAX HU3KHUX
Harpy3ok. KpoMe a3po6GHbIX MUHEpPaIM3aTOpOB Bce OCTaJIbHbIE Mepe-
YHUCJIEHHbIE COOPYXEHUS COBMELIAIOT B cebe pyHKLIMU OMOIOruyecKoi
OYHCTKH CTOYHOW BOJAbI U MUHEpAJIM3aLIMU WJIA.

I1pu MUHepaiM3aUMK Wia yMeHblllaeTcsl Macca 6€330JIbHOTO BeLLECT-
Ba, a CJIe0BaTeNbHO, U Macca CyXoro BelllecTBa, UTO OOyCIOB/IMBaET
yBeJIMYEHHE 30JIbHOCTH Wia. MakCMMaNIbHO 1IOCTUTraeMble BEJIMUMHBI
30/IbHOCTH W1a KoJebiores B npenenax ot 45 no 55%. bonee riryboko-
I'o OKMCJIEHHUS Wia MOJY4YUTh He yAaeTcsl, MTOCKOJIbKY B €ro CocTaBe npe-
ob1afaloiMMU CTAaHOBITCS GHOXMMUYECKH HEYCBOsieMble OpraHUYec-
KHe MaTepHuabl.

[1pu KoHTpONE 3a paGoTOit a3poTeHKa UTUTEIbHOM aspaLiiK, a TaKoKe
LMPKYISILLMOHHOIO OKUCIMTEILHOrO KaHana ocoboe BHUMaHHE yaensi-
€TCSl XapaKTepUCTHKE COCTaBa OYMILEHHOI CTOYHOI Boabl. DTa BoAa
OT/IMYAETCSsl MPUCYTCTBHUEM BOJBLIOIO KOJIMUECTBAa HUTPATOB U, KaK Nnpa-
BWJIO, HE3HAYMTEILHOrO KOIMYECTBA HUTPUTOB, HU3KOIt KOHLIEHTpall1-
eif aMMOHHUITHOrO U 0o0lLLiero a3ora, Koneomolumucs BeanurHaMu BITK
u XITK, npucyrcrBreM 10CTaTOYHOrO KoJiMyecTBa Kucyiopona. M tako-
r'o a3pOoTeHKa XapaKTepu3yeTcsl O4eHb HU3KOI AernaporeHa3HoM aKTUB-
HOCTbIO, MOBBILLIEHHOI 30JILHOCTBIO U COCTAaBOM MUKpPOHaceJIeHu!s, OT-
JIMYAIOLLIMMCS OT COCTaBa Wjia OOBIYHOrO a’pOTeHKa.

Ecnu npotiecc MpoBOAKTCS B a3pOTEHKE-BbITECHUTENE, TO NMPHU TILA-
TeJIbHOM BBITIOJTHEHUH aHAJIM30B MOXHO 3aMETUTb U3MEHEHUSI KOHLIEH-
TpaLIMM Wia Mo JUTMHE a3pOTeHKa: CHayasla HapacTaHuUe 103bl Wia U nocie
nepexojia yepe3 «pa3MbITblii» MAKCUMYM — [OCTeNEeHHast yObUlb.

ITpu npoBeaeHUH TNpoliecca B OTAEIbHOM MUHEpaiu3aTope GUKCH-
pYIOT YObLIb cyxoro (M 6€330/1bHOr0) BELLECTBA UJia, MOCTOSAHHO KOH-
TPOJIMPYIOT HAJIMYME paCTBOPEHHOTO KUCJIOPO/1a B a3pUpPyeMOii CMecH,
XapaKTepHU3YyIOT COCTaB WJIOBOW BOJbl, OTAESIOLENHCS MTPU OTCTauBa-
HUM CMECH B CNeLIMaIbHOM OTCTOMHMKeE Tocjie MUHepaiu3aropa. Uno-
BYIO BOJlY, OTAEJIEHHYIO OT MUHEPAJIM30BAaHHOIO WJla, HarNpaB/IsSIoT Ha
NMOBTOPHYIO OYMCTKY B aspoTeHKH. [IponoiXuTebHOCTh OTCTauBaHUS
NpUHUMAIOT paBHoO# 1,5-2 4.

B MuHepanu3saTopax MOXHO o6pabaTbiBaTh CMeChb MUJia C OCaAKOM
M3 MepBUYHBIX OTCTOMHHUKOB. B 3TOM ciyyae yBeanuunBaloTcs: npo-
NOJXUTENBbHOCTb 00paboTku — 10 10—12 cyT; pacxon Bo3ayxa — 10
1,2—1,5 m*/(M* x 4) BmMecto 1 M*/(M* % 4) w1st onHoro una. Crenenb
OKHCJIEHUS CMeCH ocalika ¥ wia MoxeT agocturatb 30—40% (no 6e3-
30JIbHOMY BellleCTBY), a ogHoro uia — 20—-30%.
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2.5. KOHTPOJIb NPOLECCOB NOO4YUCTKH
N OBE33APAXMBAHUSA CTOYHbIX BOA

CornacHo pernaMeHTUPOBaHHbBIM NpeaebHO JOMYCTUMbIM COpO-
caM BELLIECTB, MOCTYMNAKUIUM CO CTOYHBIMH BOJaMH B BOIHbIE OOBEKTH,
Ha ropoACKMX CTaHLUSAX a3paliii He0OOXOAMMO BBOIUTD AOTMOJIHHUTEb-
HYIO CTyrneHb 06paboTKH CTOYHBIX Bon JUIS yaaneHusi opraHMyeckmux
COeIMHEHUH 10 I'IIIK—S 5 mr/am’ no BIIK___, coenHHeHuﬁ a3ora
no MK =0,5-2 Mr/,uM no NH, T_Nulo Mr/nM no NO,” - N [13].
B HekoTOpBIX perHOHax CTpaHbI B OYHILIEHHBIX CTOYHBIX Bo,uax orpaHu-
YyuBaeTcsd coaepxaHue coeAMHeHU docdopa U B3BELIEHHBIX Be-
LLECTB.

Bo3MoxHasi creneHs yaajieHHUs 3arpsisHEHU B npoLieccax J00YHCT-
KU (TPETUYHOM OYUCTKH) NMPAKTUYECKHU HE OTPaHUYEHA U OrpeaenseTcs
YCJIOBUSIMU UX JaJIbHEHLLIErO UCTOJIb30BAaHUSA M 3aTpaTaMH Ha UX Ipak-
THYECKYI0 peain3alinio. OCHOBHbIE METOIbI IOOYUCTKHU, YCIIOBUSL MX
NMPUMEHEHUS U KOHTpOJSA NpUBeIeHbI B Tab1. 2.15.

Haubonee pacrnpocTpaHeHHBIMU COOPYXeHHUSAMU B Gi10Kax ao-
OUYMCTKHM CTOUYHBIX BOJ KaK B Hallleif cTpaHe, TaK U 3a pybexoM sBs-
10TCSl GUNBTPBI C 3ePHUCTOM 3arpy3Koi. TeXHONOrHYyecCKM KOHTPOJIb
paboTbl GUALTPOB JOOYUCTKHU OCHOBAH Ha TeX Xe MPUHLIUMAX, YTO U
KOHTpOJb paboThl BOnonpoBoAHbIX duabTpoB. Tak, yYUTHIBAIOTCS
CKOpOCTb PUABTPALIMK U NMPOAOIXUTENBHOCTh QWILTPOLIMKIIA, OTpe-
JensieMasi 1o JOCTUXEHUHU 3alaHHOM BeJIMUMHBI MOTEPHU Haropa, pac-
X0/l BOAbl Ha MPOMBbIBKY (HJIBTPA U €€ UHTEHCUBHOCTb. [IpOMBIBKY
duabTpa npounsBoasaT puabTpoBaHHOM cTOYHOM Bonoi. KayectBo
CTOYHOMH BOJbI OLEHUBAETCA A0 U MNocie ee 06paboTKH 1Mo 0ObIYHBIM
CaHUTApHO-XMMHUYECKHUM [10KA3aTeNSIM, MPUHATLIM 11 XapaKTepHC-
TUKHU CTOYHBIX BOJ.

B npouecce ancopOLIMOHHOM TOOYUCTKU aKTUBHbIH yronb yaanser
M3 BOJIbl GUOXMMHYECKH HEOKUCTIEHHbIE OpraHHYeCKHUe BelllecTBa, MUK-
POKOJIMYECTBA HOHOB TAXEJIbIX METAJUIOB, 6aKTepHaNbHbIE U APYTHE
3arps3HeHus. [Ipu konuyectBe orpaboraHHoro yras 6onee 0,5 T/cyr
BOCCTaHOBJIEHHUE €ro afcCOpOLIMOHHON €MKOCTH NMPOU3BOAAT OOBIYHO
TePMHUYECKUM CITIOCOOOM.

IIpu obecconMBaHUU MUHEPATU30OBAHHBIX CTOYHBIX BOJ TMITEpP-
¢dunbTpauMren yepe3 NoJyrnpoHULIaeMble MEMOpaHbl OCHOBHO# MNapa-
METpP — KOHLEHTPALHWIO PaCTBOPEHHBIX BELIECTB B KOHLEHTpPATe U
duibTpaTe HEOOXOAMMO OMNpeaeasiTh Ha EAMHULLY LUHPUHBI MEMOpaHBI
NpH 3aJaHHOM ee JUTHHE, pa3iesiolLei CITOCOOHOCTH, KoadduuueHTe
NMPOHHULIaeMOCTH MeMOpaH, AaBJIeHUH, pacXolax UCXOAHOW BObI,
¢unbTpaTa M KOHLIEHTpATA.
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[Tpu ucnonb3oBaHUM peareHTHOro Metoza ynaneHus ¢gocdaroB He-
00X0oAMMO TLIaTENIbHOE 103UPOBaHHeE CyabdaTa allOMUHUS, IS YETO
TpeOyeTcs 3HaTh KOHUEHTpauuio ¢ocdatos B Boae. [1oaToMy onpene-
JIeHHWe 3TOro fokasaTeJis J0JIXKHO BbIMOJIHATLCA He TOJIBLKO 0 0011eEMY
rpadMKy KOHTpOJIS 3a KaUYeCTBOM CTOYHOI BOJIbl, HO U HECKOJIBKO pa3
B MPOMEXYTKax MeX1y 3TUMH aHaIu3aMH.

Bap6oraxHas dnotains Beaercs ¢ pnoky:saumeit npu 30—40%-Hoi
PELIMPKYNALMU NeHbl;, HaropHas ¢gnotauus — ¢ GJOKYISILUENA MPH
50%-Hoi1 peLUMpPKYJISaLHH CTOYHBIX Boa. DioTaTop paccyUTbIBAeTCS Ha
npebbiBaHKWe B HEM CTOYHbIX BOJ B TeyeHHe 15—20 MUH npu Bocxoasi-
Lie# CKOpPOCTH Bobl BO (pyioTaLiIMOHHOM KaMepe 2—3 MM/c U 10—15 MuH
B OTCTOMHOM 30HE NPU HUCXOAsALIEH cKopocTH 1—3 MM/c.

HanopHasa ¢norauunsa Haubosee apdpeKTUBHAa UMEHHO IS TAKUX
6MocycneH3uit, Kak UJ0Basi CMECh, MOCKOIbKY NMpHU OUOIOrHUYECKOi
OYMUCTKE MUKPOOpPraHU3Mbl aKTUBHOIO Wia MPUCYTCTBYIOT B BOJIE B OC-
HOBHOM B BHU/I€ XJIOMNbEB, YTO CITOCOOCTBYET h1oTaLlMOHHOMY pa3sjaerne-
HMIO 3TUX cycrieH3uid. [1pu 3TOM JocTUraeTcsi M 10BOJILHO YIOBJIETBO-
pUTe/IbHas cTerneHb cryueHus (3—5 pa3) 6MoMacchl akTUBHOIO M1a.

Ocob6blit UHTEpecC nNpeacTaBasieT UCnoab3oBaHUe s QJIOTALIMM Ta-
Koro ra3a, kak CO,,. HUcTouHMKOM ero Moxet ObITb, HalIlpUMEpP, METaH-
TEHK, B KOTOPOM Hapsily ¢ oOpa3oBaHMEM MeTaHa NMPOUCXOAUT HaAKO-
IJIeHUe YIJIEKUCI0ro rasa, ceposoaoposa u ap. [lpu ucnonbzoBaHuu
YIrJIEKMCJIOTO ra3a NnpUroToB/SIOT TaK Ha3blBaEMYIO ra3upoBaHHYIO
BO/Y, WM HacblllleHHBbIH pacTBOp yriaekucoro rasza. JlobasneHue Ta-
KOro pacTBOpa B pa3fie/isieMYIO CYCNEeH3UI0 NPUBOAMUT K TOMY, UYTO CHa-
yayia Ha (pOTUpYEMBIX YaCTULIAX BbIAENSAIOTCSA MY3bIPbKK BO3[yXa CpaB-
HUTEJILHO HeOOJILLIOTO pa3Mepa, a 3aTeM Ha HUX 00pa3yloTcs ny3bipb-
KM yrIeKUcoro rasa 6onblioro pasmepa. Takue p1OTOKOMIIEKCHI
MO3BOJISIIOT YBEJIUYUTH CKOPOCTb (PIOTaLIMU.

buosiornyecku oumilieHHast BOJa COAEPXMUT 3HAYUTEIbHOE KOHYe-
CTBO aMMOHHUIHOTrO0 a3ota U ¢ocdaroB. A30T U pochop cnocobCTBYIOT
YCHJIEHHOMY Pa3BUTHUIO BOIHOW PaCTUTENIbHOCTH, NMOCENYIOLIEE OTMH-
paHUe KOTOPOH NMPUBOAUT K BTOPUYHOMY 3arpsA3HEHHIO BOJOEMa.
KoHTpons npoueccoB OMOXMMHUUYECKOI NeHUTPUPHUKALIUK MPOBOAUTCS
AHAJIOTMYHO KOHTPOJIIO MPOLIECCOB OMOJIOTMUECKON OYUCTKHU CTOYHOM
BOJbl B a3pallMOHHBIX COOPYXEHUSAX, U MPU 3TOM 0cob0e BHUMaHHe
ynensiercsi oueHke ¢GopM U KOHLEHTpaLMUit COEAMHEHUH a30Ta.

CxeMbl KOMITOHOBKH OCHOBHBIX COOPYXE€HH JOOYUCTKH MOXHO
pa3feiuTh Ha TPU OCHOBHbIe rpynIbl. K nepBoi oTHocATCS cxeMbl 6e3-
peareHTHOM MeXaHMYeCKOM JOOYMCTKH (BKIIOYAIOLIME MUKPODWILTPBI
U GUABTPLI), KOTOPbIE MOXHO 3KCIUTYaTHPOBaTh B KOMIUIEKCE OJIHY C
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JApPYToit WiIM pa3aesibHO. BTopyio cxeMy UCNoB3YIOT NMpU HEOOXOAUMO-
CTHU peareHTHOro OCBETJIEHUSI U yMAryeHUs BoAabl. [list Bbibopa onTu-
MaJIbHOrO BapyMaHTa HEOOXoAUMO onpeaensitb 3pdeKT CHUXKEHUS Me-
LIAOWMUX 3arpsA3HEHUIA MOCe KaX10ro 3tana J004MCTKU. TpeTbio
rPyMIy cXxeM MPUMEHSIOT MpU HEOOXOAUMOCTU MOMUMO peareHTHOM
00paboTKMU CTOKOB, UCMOJIb30BAaHUS UOHHBIX METONOB, YMSArYEHUS U
ornpecHeHus (obeccoiBaHusA) BOBI.

Cnoco6bl 06e33apaxxuBaHUA CTOYHBIX BOJ MOXHO pa3ie/IuTh Ha Yye-
TbIP€ OCHOBHbIE I'PYTINbI: TEPMUYECKHUE; XMMHUUYECKUE C MOMOLLBIO CUJTb-
HbIX OKUCJIUTEJIEH; OTUroiMHaMHUuYecKue (Bo3aeicTBMe HOHOB b61aro-
POIHBIX METAUTOB); (hu3nyecKHe (C MOMOLLBIO YJIbTPa3ByKa, palMOaK-
TUBHOTO U3NYUYEHHUS, YJIbTpadHOIETOBBIX JIYYEid).

HauGonee mimpoko npuMeHsitoTcsi crnocobsi BTopoii rpymnnbi. B ka-
YeCTBE OKUCJIUTEJIEH UCTIONB3YIOT XJIOp, AMOKCHU]L XJ10pa, 030H, MapraH-
LIEBOKMCJIBIIA KaIWii, MepoKCH BOAOPOAa, THMOXJIOPUT HATPUS U KaJlb-
uus. B cBoio ouepenb, U3 NnepeynCIEHHBIX OKUCIIUTEIEH Ha MPaKTHKeE
MpEeANoYTEHUE OTAAIOT XJIOpY, 030HY, TMITOXJIOPUTY HATpUsl, KOTOpbIE
BbI3bIBAIOT MHAKTUBALIMIO KMLLIEYHBIX BUPYCOB B pe3yJibTaTe AeHaTypHU-
poBaHUs uX 6enKoBoit 06010uku. [To BUpyTMUMAHOMY AEHCTBUIO CBO-
6oaHble hopmbl xs1opa npuMepHo B 50—100 pa3 npeBocxoasT ero cBsi-
3aHHbIE (POPMBI.

Insi chuxenust Coli-dopM Ha 99,9% TpeOyloTcs cieaylolme 103bl
xJiopa, I‘/M3:

MOCJIE MEXAHUUYECKOM OUMCTKH .« v v v vt v et nennnennn 10
MOCJIE XUMHUYECKOM OUMCTKM « & o oo eeee et eeeeeteennennns 3—10
MnocJie MoJHOM U HEMONMHOMH OUOJIOrHYECKOM OYUCTKH . . . .. 3us
nocJie GUIBTPOBAHUSA Ha NMecyaHbIX GUABTPAX .. ......... 2-5

XJ1op, noGaBisieMbI K CTOYHOWM BOJIe, AOJIXKEH ObITh TILATEIBHO TTe-
peMelliaH, a 3aTeM HaXOAUTLCS B KOHTAKTe CO CTOYHOM BOIOM HE MeHee
30 MHH, MOCJIE YEro KOJIUYECTBO OCTATOYHOTrO XJI0pa JOJIKHO ObITh He
menee 1,5 /M.

O0OBbEKTOM TEXHOJOTMYECKOro KOHTPOJISA MPU XJIOPUPOBAHUH SIBJISI-
JOTCS KOHTaKTHbIE pe3epByapbl WK APYrUe 3aMeHS IOLLIUE UX EMKOCTH.
PeructpupyloTcsi BpeMsi NpebbiBaHuUs BOAbl B KOHTaKTHOM pe3epByape
1 U3MEHEHMS ee KauyecTBa BCJIEICTBUE NEMCTBUS XJIOpa U IONOJTHUTEb-
HOTO YlaJIEHUsl OCAXAAIOLMXCS YacTULL aKTUBHOro wia. OueHuBaeTcs
KOJIMYECTBO BbINAAaolLero B KOHTaKTHBIX pe3epByapax uiia aJisl nocue-
AYIOLLEro y4yeTa ero B TeX COOPYX€EHHsX, B KOTOPbIE€ OH lepeaaeTcsi Ha
06paboTKy.
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Cxema yana xJilopyupoBaHHUS Ha OYUCTHBIX CTAHLIMAX pa3/iM4yHa B 3a-
BUCHMOCTH OT BHIa XJIOPUPOBAHUS, HO B IIOOOM cllyyae KOHTPOJIUPY-
€TCA MpoLecc NPUroToBlIeHUs paboyux pacTBOpPOB /ISl YCTAHOBJIEHMS
TOYHOM 103bl aKTUBHOIO XJ10pa.

KoHTponupoBaTh 103MpOBaH1e pacTBOpa XJIOPHOH BOAbI CNEAYET
cucteMaTHyeckU. [J1aBHBIM B KOHTpOJIE SIBJIAETCA OlpeaesieHUe ocTa-
TOYHOrO0 aKTUBHOIO XJIOpa, T.€. Pa3HOCTH MeXay OOLUMM pacXxoaoM
XJIOpa U KONUUYECTBOM, NMpOpearupoBaBLIUM C OpraHMYeCKMMH U Oak-
TEPUONOrMYECKHUMHU 3arpsi3HEHUSIMU CTOYHBIX BOII.

Ha ouucTHBIX cOOpyXeHHsIX C Mojayei XI0pHOit Boabl Ha 6onbliHe
pPaccTOSIHUSA OT XJIOPaTOPHOM, KOrla Hanopa, pa3BMBaeMoOro 3XeKTo-
pOM, He XBaTaeT, MocJieAHUM pacrnonaralot 6Juxe K MecTy BBoAa
xJiopHo# Boabl. [Ipu 3TOM [UTS cOKpallleHUS MPOTAXEHHOCTH TPybO-
NMpoBoJa XJIOPHOM BOAbI YBETHYHUBAIOT ITMHY TpyOornpoBoaa razoob-
pa3Horo xJjiopa. 3To BO3MOXHO MPH MacCOBOM I03UPOBAHUHU U KOH-
Tposie (1—2 pa3a B cMeHY) OCTaTOYHOTrO XJiopa B Boae. Bo3aeicTBys
Ha Mukpodnopy, Cl ocBoGoXaaeT CTOYHYIO BOIY OT NaTOreHHbIX MUK-
pOOpraHM3MOB, MOBbILIAET MPO3PaYyHOCTb BOAbI U CHHUXAET €€ LIBET-
HOCTb.

M 3-3a BbICOKOH KOPPO3UOHHON aKTUBHOCTH XJIOPHOW BOAbI HEAO-
MYCTUMO 3aMEHATb PEKOMEHIOBaHHbIEe NMPOEKTOM XJIOPONPOBOAbI Ha
XJIOpONPOBO/Ibl U3 IPYTrOro MaTepuaa.

O30HMpOBaHHE HE OKa3blBaeT RIIMSIHUSI HA KaYeCTBEHHbIH COCTaB
PacTBOPEHHbBIX MUHEPAJIbHbIX BELIECTB, COAEPXALUMXCA B CTOYHOI
Boae. Yucno bakrepuit nocie 030HUPOBAHUS YMEHBLLIAETCA B CPEIHEM
Ha 99,9%. CnopooGpa3yiouiue 6akrepuu 6osee ycTOHYUBBI K O30HY,
yeM BereTaTUBHbIE.

IS¢ dekT 06e33zapaxuBaHUA YIbTpaPHONETOBLIMH JIydaMH OCHOBAH
Ha BO3eMCTBUH MX Ha OeIKOBbIE KOJUTOUIbI U PepMEHTDI NMPOTOIUIa3M
MUKpOOHBIX Ki1eToK. O6pabarbiBaeMas ynbTpaHONIETOBLIM H3JTyye-
HUEM BOJa NOIXXHA UMETb JOCTAaTOYHYIO MPO3PayHOCTb, NOCKOJIbKY B
3arpA3HeHHbIX BOaX HHTEHCUBHOCTb MPOHUKHOBEHUS YJIbTpadHo-
JIETOBBIX Nyyeit 3aTyxaeT. HemanoBaxHoe 3HaueHHe npu obpaboTke
BOJbl 0aKTEpULMAHBIMM JTaMIIaMH MMEET CONMPOTUBAAEMOCTD HakTe-
pUi BO3AEHCTBUIO U3NyuyeHUSI. KpUTEpHEM CTONKOCTH pa3siMYHbIX
BUI0B MUKPOOPraHU3MOB MOXET CJIYXHTb KOJIMYECTBO GaKTepULIMA -
HOW 3HEpruM, Heo6XoAUMOM IA 3alaHHOM cTeneHHU obe33apaxuBa-
HUSA BOb.

B T1a6a. 2.16 npuBeaeHbl 0cobeHHOCTU HauboJlee pacnpocTpaHeH-
HbIX METOAOB 00€33apaxMBaHUSI CTOYHBIX BO/.
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2.6. KOHTPO/J1b NPOLECCOB OBPABOTKH OCAIKOB.
NPOUECCbHI METAHOBOIO BPOXEHUA U KOHTPOJIb
PABOTbl METAHTEHKOB

CycneH3uu, BbiaensieMbie U3 OTPabOTaHHBIX U CTOYHBIX BOJ B MPO-
Liecce UX MexaHMUYecKoi, Ouosiornueckoit 1 GU3NKo-XUuMHYeCcKoH (pe-
areHTHOM) OYUCTKH, NMpPEACTaBISIOT OO0t ocanKH.

CBoiicTBa 0caKoB LiejlecooOpa3Ho pa3neuTh Ha XapaKTepU3YIoLLIHe
MX MPUPOIY U CTPYKTYPY, a TaKKe 00yC/IOBNUBAIOLIUE UX MTOBEAEHHE B
npotecce 06e3BOXHBaHUS.

CeoiicTBa, XapaKkTepu3ayowue npupoay ocaaxkos

CoaepxaHue cyxoro BeulecTBa o6bIYHO BbipaxaeTcsl B I Ha | am’
WM B MPOLIEHTaX U onpeaensercs cywkoi npu temmnepatype 105°C no
NMOCTOSIHHOM Macchl. B Xuakux ocagkax oHO NpHUOIU3UTENBHO OJIU3KO
K KOHUEHTpaLUM B3BELLIEHHbIX BELLECTB, onpeaesieMbIX GWILTpoBa-
HUEM WU LeHTPUPYTHPOBaAHUEM.

ConepxaHue 6€330IbHOIO BellleCTBa BblpaXaeTcsl B MPOLIEHTaX Mo
Macce OT colepXaHHUs cyxoro BelliecTBa. OnpenensieTcss CXUraHueM
npu Temnepatype 550—600°C.

B ruapodunbHbIX OpraHM4YecKMX OcagKax 3TOT MoKa3aTe/b YacTo
630K K collepXXaHUIO OPraHUYeCKHUX BELLIECTB U XapaKTepU3YeT COo-
Jiep>XXaHWe a30TUCTBIX BELLIECTB.

DneMeHTapHbI cocTaB 0cOOeHHO BaXeH JUIS OpraHWYecKHuX ocaj-
KOB, B ME€PBYI0 oYepeb 10 TAKMM MOKa3aTe/isiM, Kak cojlepXXaHue: yriie-
poaa ¥ Boaopoaa [isl onpeaeseHUs CTerneHu cTabMIK3aLlMu WM ycTa-
HOBJIEHHUA OOLLEN KUCIOTHOCTH; a30oTa U ¢ocdopa 1Sl OLEHKH ya00-
PUTEJILHOM LIEHHOCTH OCaJIKa; TAXENbIX METAJUIOB M JIp.

JInsa HeopraHMYeCKMX OCaJKOB YacTO IMOJIE3HO ONpeEAeSTh Colep-
xaHue Fe, Mg, Al, Cr, coneit Ca (kapboHaTtoB u cyabdaToB) u Si.

Toxcuurnocms. MeTajuibl, cofepXxalliuecs B ocasikax POU3BOACTBEH-
HbIX CTOYHBIX BoA (Meldb, XpOM, KaJIMUI{, HUKEJIb, LUMHK, OJIOBO), TOK-
cuyHbl. OHM 061aa10T CNOCOOHOCTBIO BbI3bIBAaTh B OpraHU3Me Yesio-
BeKa pa3z/InyHble BUIObI OMoNornyeckux 3¢p¢pekToB — 0OLLETOKCUYHBIH,
MyTareHHbI U 3MOpHOTOKCHYeCKHH. CTeneHb TOKCUYHOCTH M OMnac-
HOCTH pa3iUYHbIX METAUIOB HEOJMHAKOBA U MOXET ObITh OLIEHEHA M0
BeJIMYUHAM CpeHeNeTAIbHBIX 103 VIS 1abopaTOPHBIX XUBOTHBIX. Pe-
3y/IbTAaThl OMBITOB MOKAa3bIBalOT, YTO HaUOOJIEE TOKCHYHBIMU IUISA XHU-
BOTHBIX SIBJISIOTCSl XpPOM U KaJMHUHM.

CornacHo NpUHSATBHIM B HacTosiLLEE BPEMS MPEIENIbHO AONYCTUMBIM
KOHLIEHTPaLMAM, YYUThIBAIOLLUM Hapsly C TOKCHYHOCTbIO U KyMYJIsi-
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TUBHbIE CBOMCTBA BelllEeCTB, HAUOOJIbIIYIO OMACHOCTD 1A 310POBbS
HaceJIEHUS NMpPeACTaBNASIOT KaAMHUI, XpOM, HUKEJIb, MEHEE ONMAaCHbIMHU
SIBJISIIOTCA M€llb U LIMHK.

Ocanku 04MCTHBIX COOPYXeH Uil raibBaHUUECKUX MPOU3BOICTB, CO-
A€pXallUX OKCUABI TSKENBIX METAJUIOB, OTHOCATCS K YETBEPTOMY KJlac-
CYy OMMaCHOCTH, T.€. K MAJIOONACHBIM BeLLECTBAM.

CeoiicTBa, XapakTepu3ayiolime CTPyKTypy ocankoB

PopMHrpoBaHUe OCAIKOB € 3alaHHbIMU CBOMCTBAaMHU HauWHaeTCs C
BbIOOpa TeX METOAOB OYHUCTKU, KOTOpbIE 00€CeYHBaIOT BO3MOXHOCTD
YTWIK3aLUU WK 6e30MacHOro CKJIaqUupOBaHUS OCAKOB, COKpalleHUE
3aTpaT Ha UX 00€3BOXHWBaHHUE U CYLIKY.

Bo3MoxHocTb Ge30MmacHOro ckjiaiMpoBaHUs OCaIKOB CTOYHBIX BOJ
onpenensierca cieaylol MU XapaKTepUCTUKaMU U CBOMCTBaAaMM Ocajl-
KOB: KaXylleicsl BA3KOCTbIO U CBSI3aHHOM € HEM TEKY4YeCThlO OCAJIKOB,
a TaKXe XapaKTepoM BOJIbl, COAepXalleics B OCalKe.

Kaxy1iy1ocsi BA3KOCTb M CBSI3aHHYIO C HEl TEKy4eCTb OCaIKOB MOX-
HO paccMaTpHBaTh KaK MEPY MHTEHCUBHOCTH CHJI B3aUMOCBSI3U MEXIY
yacTuuaMu. OHa Takxke Nno3BoJisieT OLlEeHUTb TUKCOTPOIHBINA XapaKTep
ocajika (cnocoOHOCTb 0cajika 06pa3oBbIBaTh rejib B COCTOSSIHUM MTOKOS
Y BO3BpalLiaTh TEKYYECTb JaXe MpHU c1aboM BCTPSIXUBAaHUM). DTO CBOM -
CTBO O4YeHb BaXXHO LISl OLIEHKH CITOCOOHOCTH ocajiKa K cbopy, TpaHc-
NMOPTUPOBAHUIO U NEpEKaYUBaAHHIO.

Unosasi cycrieH3us He SIBJISIETCA HbIOTOHOBCKOM XHUIKOCTbIO, M0~
CKOJIbKY HaitieHHOe 3HaYeHHe BSI3KOCTH OYE€Hb OTHOCUTEJIbHO U 3aBU-
CHUT OT NPUJIOXXEHHOTO HaNpsXEeHUS CABUra.

Xapaxmep 600bi, codepxcawieiics 6 ocadke. ITa Boaa NpeACTaBISIET
co00it cyMMy cBOOOIHOI BOIbI, KOTOpasi MOXET ObITh JIErKO yAaseHa,
M CBSI3aHHOM, BKJIIOYAIONIEH KOJUTOUIAJIbHYIO TMAPaTHYIO BOMY, Kanui-
JIAPHYI0, KJIETOUHYIO U XUMHUYECKH CBSI3aHHYIO BoAy. BoiaeneHue cBsi-
3aHHOM BoZbl TpeOyeT 3HauUUTENbHBIX ycunuii. HanpuMep, kietouHas
BOJa cerapupyeTcsl TOJbKO TEMJIOBO 00pabOTKOM (CYLLUKON UJIU CXH-
raHueMm).

[Mpubau3uTebHOE 3HaYEHHE ITOrO COOTHOLUEHUSA MOXET ObITh MO-
JIY4YE€HO TepMOTrpaBUMETPUYECKH, T.€. MOCTPOEHUEM KPUBOM MOTEPHU
Macchl 00pa3LIoM YIUIOTHEHHOrO OcajiKa NMpU MOCTOSIHHOM TeMIiepaTy-
pe ¥ 06paboTKe B COOTBETCTBYIOLIMX YCIIOBUSAX. TOUKY, B KOTOpO#t Tep-
MorpaMma MMEET MepeIoM, MOXHO OTpele/IUTh TOCTPOEHUEM 3aBUCHU -
MoctH V' =f(S), rae V' — cKkopocThb CylIKH, I/MHUH; § — coliepXXaHHe
. cyxoro BelllecTBa B obpa3ie, % (puc. 2.6).
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®da3zal

S, %

Puc. 2.6. Kpusas o6e3soxmnsaHua ocafika BbinapuBaHuem nNpu NOCTOAHHOA
Temnepartype. 3aecb V — cKopoCTb Cywku; S — cofepxaHue Cyxoro seulecrea
8 o6pa3ue, %; S, n S, — COOTBETCTBEHHO NEpBan U BTOPan KPUTUHECKHUE TOUKK

CooTHolIeHHe Mexay cBOOONHOH U CBSI3aHHOW BOIOW ABJISETCH
peluarouiMM GakTopoM B OLIeHKe CITOCOOHOCTH ocanka K 06€3BOXUBa-
HHUIO.

M3 puc. 2.6 BuaHO, 4YTO NnepBast KpUTHYECKask TOKa S, onpeaensier
KOJIMYECTBO BOJIbl, CMIOCOOHO# ynansThCcs U3 ocaaKa NMNpu NOCTOSHHON
cKopocTH cyliku (¢da3a 1), U npencrasiisieT coboit coaepXXaHUe Cyxoro
BeLLleCTBAa B O0cajKe rocJjie norepu cBoboaHoi sonbl. lanee ynansercs
CBsi3aHHas BOJa: CHayaJia 10 TOYKH 82 NpH JTUHEHHOMN CBSA3U CHUXKEHHUSA
CKOPOCTH CYLIKH C POCTOM cofepXaHHs cyxoro BeulecTBa (¢a3sa 2),
a 3aTeM — 1pH Gosiee pe3KOM YMEHbLUIEHUHU TEMITOB CHHXXEHHS CKOpO-
CTH cylukH (cdaza 3).

daxTopsi, 06ycnosnusaioiue noseaeHue ocaaKa
B npouecce 06e3B0XUBaHNS

K 3TM (pakTOpaM OTHOCATCS: CNOCOOHOCTD K YTUIOTHEHHIO; YEb-
HO€ COMpPOTHUBJIEHUE; YUCTOBbIE XapaKTEPUCTUKHU CXXUMAEMOCTH ocall-
Ka Mol BAUSAHUEM YBEJIMUMUBAIOLLErocs AaBjeHUs (CKUMaeMOCTh Ocajl-
Ka); ornpeaeneHue MaKCUMaIbHOTO MPOLIEHTHOTO COAEPXaHUSI CYXOro
BellleCTBa B OCaJIKe NpU JaHHOM AaBneHuH [14].

CnocoBHOCTB K YTUIOTHEHHIO ONpeenseTcs U3 aHau3a ceIMMeHTa-
LIMOHHOM KpHUBO#M U151 OcafKa. Ty KPUBYIO BbIYEPYMBAIOT HAa OCHOBAaHUM
J1abopaTOpHBIX UCC/IEAO0BAHUI B cOocyle, 00OpYA0BaAaHHOM MEUIEHHO pa-
6otaloLleit Melnankoi. KpuBasi xapaktepu3yeT CTeneHb pa3aeieHUs
Macchl 0CalKa B COCy/I€ B 3aBUCUMOCTH OT BPEMEHH TNpeObIBAHHUSA B HEM.
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BaxHeiimnm nokasaresieM crnoco6HOCTH OCaAKOB CTOYHBIX BOJ BO
BlIarootaaye siBsieTCs yaeslbHOE CONpOTURIEHHE. BelnunHa yaejibHo-
ro conpoTusneHus (r) apiasiercs o6o61al0LIMM TapaMeETPOM U oflpe-
aensiercs no popmyJie

2PF
r=——b, 2.3
T (23)
rae P — naeneHuve (BakyyM), Mpy KOTOPOM MPOUCXOAUT pUNbTpOBa-

HHe ocajkKa,

F — nnoutaae punsTpylolieit MoBepxXHOCTH;

T — BSI3KOCTb PUIbTpATa;

C’ — Macca TBepnioit ba3bl ocaliKa, OT/IaraoLIerocsi Ha pubTpe
NMpH MOMYyYEeHUHU eAUHULbI 0O0beMa DUIIbTpaTa;

b=—. 2.4)
V
3aech T — MPOAOIXHUTENbHOCTb (PUILTPOBAHHS;
V — o6beM BbLIENSIEMOTO OCajKa.
Braxwcnocms. 3TOoT NnapameTp yUUTbIBaeT MU3MEHEHHE COCTaBa U
CBOWCTB Ocajfika B npoliecce UX 06paboTKH U CKJIaiMpOBaHHS.
Cxcumaemocms ocadka. C yBeMueHUEM Mepernaaa AaBlieHUs NMopbl
KeKa MCYe3aloT M BO3pacTaeT CoNnpoTUBeHUe punbTpoBaHuio. Koag-
dHUUHeHT cXUMaeMOCcTH ocafika (S) onpenensiioT rno gopmyne

g Igr—lgn
ClgP-lgR’

IAe 7, U r, — YAeJbHOE COMPOTHBIIEHHE OCaliKa, BEIYKC/IsieMoe Mo ¢op-
MyJie (2.3) COOTBETCTBEHHO NpH NaBieHUU P u P,.

CkopocTb GUIBTPOBAHHUS BOABI OYIET YBEIMUUBATBLCS, OCTABAThCS
NMOCTOSAHHOM WIW YMEHbILUATLCS MPU YBEIUYEHUU P B COOTBETCTBUH C
TeM, O6yaeT i 3HaueHHe S MeHbllie, paBHO WU 6oJblle eAUHULIBI.

HepacTBoprMbie KpUCTAUTMYECKHE BELLECTBAa OOBIYHO CXXMUMAIOTCS
¢ TpyaoM (S 6aun3ko K Hymo wim < 0,3). CycneH3uu ¢ ruapodunbHbIMU
YyacTULIAMM MMEIOT BBICOKYIO cXXHUMaeMocTsb (S > 0,5, nocturaloumit,
a MHOrAa npesbilaowmii 1,0).

JInst MHOTHMX BUAOB OpraHUYECKUX OCAKOB CYLIECTBYET JaXe «KpH-
TUYECKOE AaBJIEeHHE», BbIllie KOTOPOTO MOpbl KeKa 3aKpbIBAlOTCS Ha-
CTOJIBKO, YTO APEHUPOBaHHUE CTAHOBUTCSI HEBO3MOXHbBIM. Hanpumep,
11 Ocafika ropoJACKHX CTOYHBIX BO (pUJILTPOBaHHUE MO, AaBJIEHUEM

(2.5)
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Bbile 1,5 MIla nourtu Ge3pesynbraTHo. BOoT noyemMy nonaraiot, YTo
NMOCTENEHHOE YBETUUYEHUE 1aBNIEHHS UMEET HEKOTOPbIE NTPEUMYILLIECTBA,
3a/lepXXHUBas YIUIOTHEHUE KeKa.

Makcumansroe codepacarue cyxozo eewjecmea é ocadke npu 0aHHOM
Oaeneruu. Bnara B ocankax MOXeT HaXOIUTHCS B XHMHUUYECKOM, PU3HU-
KO-XUMHUYECKOH U HU3UKO-MEXaHUYECKOMN CBA3U C TBEPABIMH YaCTH-
uaMHu, a Takxe B opMe cBoGoaHoO# Biaru. Uem Gosiblie cBA3aHHOMN
BJIarv B ocajike, TeM Oosbliie IHEPIrMU HYXHO 3aTpaTUTb LIS €€ yaalle-
HUS. YBeJIMUeHHe BONOOTIAYH OCAIKOB IOCTHIAeTCs nepepacnpeaee-
HUeM (opM CBSI3M BJIaru ¢ TBEpAbIMHU YaCTULLAMU B CTOPOHY YBeJTHYe-
HUS CBOOOAHOM U YMeHblLIEHUSI CBA3aHHOM BJlaru pa3/IMuHbIMH METO-
JaMH 06paboTKH.

UccnenoBanus 3aBucuMocTv KoagpuliMeHTa GUNBTPALIMK OCATKOB
OT UX BJIaXXHOCTH MOKa3aju, YTO C YMEHbLUIEHHEM BJIAXXHOCTH OCaKOB
CHUXalOTCA U 3HaYeHUs KoadpduumeHTa puibtpauuu. [Ipu aToM MoX-
HO OTMETHUTB Ornpe/ie/ieHHbIE 3HaYEHHUS BJIaXHOCTH OCAKOB, HUXE KO-
TOPbIX KO3 dULHMEHT PUNBTPALIMM MAJIO 3aBUCHT OT BJIAXHOCTH. [Ins
TMAPOKCHIHbIX OCAIKOB CTOYHBIX BO/l raJIbBAHOMIPOU3BO/ICTB OHA JIEXHUT
B obnactu 67—70%, a ans ocaikoB Nocje rajlbBaHOKOAryJsiUMOHHOM
006paboTKHM CTOYHbIX BoA — B obsactu 50-55%.

Ipoynocms. Ucnonb3oBaHUs OMHOTO KPUTEPUS BIAXHOCTH [UISL PO-
rHO3MPOBaHUS BO3MOXHOCTH XpaHEHMUS LIU1aMOB, 00Opa3yloLuxcs npu
OYMCTKE CTOYHBIX BOA, HEAOCTATOYHO. [103TOMY /U151 OLIEHKH BO3MOX-
HOCTH CKJIAIMPOBaAHUS OCAIKOB UCIOJIb3YIOTCSI UX MPOYHOCTHbIE Xa-
PaKTEpPUCTUKHU — MPOYHOCTb Ha Cpe3 U Hecyllast CrIocOOHOCTDb, TOKCHY-
HOCTb, BLIMbIBA€EMOCTb, BJIaXXHOCTb, YCTOHWYUBOCTb (MPOYHOCTB) U
GUNBTPYEMOCTb.

Boimsieaemocmes. Tsixenble MeTa/UIbl COAEPXATCS B OCAJIKax B BUJIE
TMAPOKCHIOB WM TPYIHOPAacCTBOPUMbIX CONei, HarnpuMep KapOoHaTOB,
docdaros, xpomaToB, cynbhunoB u ap. Ucnonb3oBaHue uTepaTypHbIX
JAHHBIX O paCTBOPUMOCTHU COeIMHEHU METAJUIOB B BOJIE HE NMO3BOSAET
C IOCTaTOYHOM TOYHOCTBIO ONPEAECAUTDb KIacC ONMAaCHOCTHU OCAIKOB, TaK
KakK MPHU 3TOM HE YYUTBHIBAIOTCSA CIOXHBIE (PUBUKO-XUMHUYECKHUE MPO-
LIECChI, MPOTeKaloLIMHe NMPH CKJIaIUpOBaHUU ocanKoB. bosee HanexHble
JJaHHbIE MOXHO MOJYYHUTh MYTEM UCCNEAOBAHUM OCAAKOB CTOYHBIX BOJ,
Ha BbIMbIBA€MOCTb.

KosinyecTBo BbIMbIBa€MbIX 3arpSI3HEHUH 3aBUCHUT OT MHOTUX (hak-
TopoB. C TOYKH 3peHUs ¢$a30BOro cocTaBa 0CaKH CTOYHbBIX BOA MOTYT
ObITh OXapaKTepH30BaHbl KaK KPUCTAJUTHYECKAs peLLieTKa C pacTBOpH-
MbIMH M MOJYPacTBOPUMbBIMHU COCTABJISIIOLLUMMHU U MTOPAMHU, 3aMOTHEH -
HBIMH XUIKOCTbIO. XKuakas ¢aza ocakoB COAEPXKUT OCaOYHbIE KO-
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JIMYECTBA TAXEJbIX METAJJIOB U PaCTBOPEHHbIE COJIM B BU€ aHUOHOB
8042“, el CO3"‘ u ap. Ilpu cknaagupoBaHUU ocaaka NMPOUCXOAUT
(pU3MKO-XMMHYECKOE CTapeHHe THIPOKCHIOB METAJIJIOB, B pe3yJibTaTe
4ero B XUAKYIo ¢a3y nepexoaaT necopoUpoBaHHbIE KATHOHBI U aHUO-
HbI, yMeHbllIaeTcsl 3HayeHue pH 1 Bo3pacraer coneconepxaHue, Cro-
cobcTBylOllIee CHUXEHUIO MPOU3BEIEHUI pACTBOPUMOCTH I'MIPOKCH-
noB. [1pu Bo3neitcTBMU Ha OCaloK BbIlENAYUBaIOLIEH XUAKOCTH pac-
TBOPAIOTCA TMOJYypacTBOPUMbIE COeIMHEHUS, HAIPUMEpP TUIIC, YTO
TaKXKe MPUBOIMT K MOBBILLEHUIO CoNiecoiepXKaHUs XUIKo ¢a3bl. Eciu
BbILLEJIAYUBAIOLIAS XXUAKOCTb COAEPXUT aHTMAPUABI KUCJIOT (CEPHOIA,
YroNbHOM, a30THOI1), 3HaueHUe pH TakxXe cCHUXaeTcs.

DKcnepuMeHTaIbHOE oMnpeesieHHe BbIMbIBAEMOCTH OCaKOB OCY-
LIECTBJISIETCA B CTaTUYECKUX U AUHAMHUYECKHUX ycnoBUsIX. CyllIHOCTh
CTaTUYECKOTO MCCIIeIOBAHUS 3aK/I0YaeTcsl B 3aMayWBaHUU 00pa3LoB
ocagKa B IMCTHUIMPOBAaHHOM BoJe 6e3 rnepeMelIMBaHUS U 3aMEHBI
BOZbI C MOCJ/IEAYIOLUIMM KOHTPOJIEM coliepXKaHUsi BLIMbIBAEMOTO KOMIO-
HEHTa B BoJi€ B TeueHHue 6—12 mecsiueB. JIlMHaMMYeCKUM 3KCNEpUMEH-
TOM NpeaycCMaTpUBaeTcsl XpaHeHHUe 00pa31oB B €CTECTBEHHBIX YCJIOBUSIX
Ha crieuuaibHo o60pyaOBaHHbIX IJIOLAAKaX, I/ie OHU MoJABepraloTcs
BCEM BMJIaM BHELLIHUX aTMOC(EPHBIX BO3AEHCTBUI (10XIH, 3aMOpaXHU-
BaHUe U T.Mn.). BLIMbIBaHMeE 371eMeHTa KOHTPOJIMpYeTCs Kak B nMpobax
BO/Ibl, OTBOAUMOI C IJIOLLIAJIKH, TaK U MO €ro YObUIU B OCanKe 3a BpeMs
akcnepumeHTa (6—12 mecsiieB u 6oJee).

BonmooTtnaya ocaikoB BO MHOTOM 3aBUCHUT OT pa3MepoB MX TBEPIOi
¢da3bl. YeM Meibue YaCTULIBI, TEM XyXKe BOIOOTAAYa ocaakoB. OpraHu-
yeckasl 4acTb 0CaKOB ObICTPO 3arHUBAET, MPU 3TOM YBeJIMYUBAETCS
KOJIMYECTBO KOJUIOMIHBIX U METKOAUCIIEPCHBIX YACTHULL, BCAEACTBUE
yero CHUXaeTcsl BOJ0oOoTaaya.

Ha puc. 2.7 noka3aH TUNoBo# rpad rnpoueccoB, NpUMEHSIEMbIX IS
00paboTKH 0CaIKOB CTOYHbBIX BO/.

CoBpeMeHHbIMU TEXHUYECKUMHU CPECTBAMU MOXHO AOOUTLCS JTI0-
60ii cTeneH! YMeHbILIEHUS BIaXXHOCTH.

B HacTosdliee BpeMsi IPUMEHSIOT (CM. pUcC. 2.7) YeTblpe METOAA YTI-
JIOTHEHMS U CTYLLEHUSI OCaIKOB: rpaBUTALlMOHHOE, IOTaLlMOHHOE,
CrylleHHe B LIEHTPOOEXHOM MoJie U PUIBTPOBaHHE.

[paBUTaLIMOHHOE YTUTIOTHEHHUE SIB/IsIETC HauboJlee pacnpocTpaHeH-
HbIM METOIOM YILJIOTHEHUS ocankoB. OHO MPOCTO B IKCIIIyaTallMU U
CpaBHMTEIbHO Heaoporo. BpeMst yIjioTHEHUsS yCTaHaBIMBAETCs IKC-
MePUMEHTAIbHO U MOXET ObITb CaMbIM pa3iIMYHbIM — OT 2 10 24 4 U
bosnee.
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YnnotHenue:
rpaBMTauMoHHOe,
¢ noTaumoHHoe,
ueHtpobexHoe,
dunbTpaumoHHoe

Crabunuaauwa:
anaapobHoe c6paxusaHue,
asapobHas MuHepanu3auua

y

KongnumonwnpoBanwe:
obpaboTka MUHEpanbHbiMKU pEareHTamu,
Tennosas 06paboTka,
06paboTka NONU3NEKTPONUTaMH,
3aMopaxusaHue,
3anexTpoKoarynauus

i

OGe3BsoxuBaHue:
CYWKa Ha MNOBbLIX NNoWAaaKax,
BaKyyMm-(puneTpoBaHue,
I . ¢dunsTpOBaHKE, =it
ueHTpudyruposaHue,
BubpaunoHHoe GunsTpoBaHUE,
TepMu4eckasn cylika

Y l ' Y

Nuxksupauus: YTunusauus:
cXuravue B Tonkax, CeNnbCKOXO3SMCTBEHHOE UCNONL30BaHue,
XxuakogasHoe okucneHue, pereHepauus LeHHbIX NPoAyKTOB,
c6poc B HAKONUTENH, NPOM3BOACTBO CTPOMaTepuanos,
BbIBO3 Ha CBAaNKK nNpPou3BoAcTB0 CopbBeHToB

Puc. 2.7. Tunosble npouecchl, npumeHneMblie Ana 06paboTkm
0CafKOB CTO4HbIX BOA

C uesblo CHUXEHUS NMPOAOIKUTENBHOCTH YIUTOTHEHUS, NOJTyYEeHUS
0cajiKa ¢ MeHbIUEH BNaXHOCTbIO H YMEHbILEHUS BBIHOCA B3BELLIEHHbIX
BELLECTB U3 YIJIOTHUTENIS MTPUMEHSAIOT pa3/IMYHbIE NMPUEMBI: NepeMe-
LLIMBaHUE B MpoLecce YIUIOTHEHUS, UIMKIUYHOE CryllieHUe, Koaryns-
LIMI0, COBMECTHOE YIUIOTHEHHE pa3TMYHBIX BUIOB OCaIKOB M TepMorpa-
BUTALIUOHHBIA METO/.

[1pu nepeMeliMBaHUU OCaaKa BO BpeMS YIUIOTHEHHUS TPOUCXOOUT
YacTUYHOE pa3pyllieHHe CIUIOWHON NMPOCTPAaHCTBEHHON CTPYKTYpHI
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ocazka. Jlonactu Mellianku, pa3iBUrasi OTopBaHHbI€ IpYT OT Apyra yac-
TH CTPYKTYPUPOBaHHOTIO OcajJKa, CO3/1aloT YCJIOBUSA 1UIs OGecrnipensiT-
CTBEHHOTIO BbIX0OAa CBOOOJHOM BJiaru, paHee 3aXBaUYeHHOM U yEPXHU-
Ba€MOi NMpOCTPaHCTBEHHON CTPYKTYpOit ocaika. MeieHHOe nepeme-
LIMBaHUE cMocoOCTBYET COMUXEHUIO OT/IENIbHBIX YACTHIL OCaaKa, YTO
NMPUBOIUT K UX KOoaryJisilluu ¢ o6pa3zoBaHUEM KPYIHbIX arperatoB, KO-
TOpbIe D0JIee UHTEHCUBHO YIUIOTHSIIOTCS MO AeCTBUEM COOCTBEHHOM
Macchl.

Ha puc. 2.8 npencraBneHa 3aBUCMMOCTD CTETNIEHHM CTYLLIEHUS OCaaKa
OT NMPOIOJIKHUTEJIBHOCTU U CKOPOCTHU NMepeMeLlIUBaHUSA B CTEPXKHEBOH
Meluanke [14].
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MNpoAONXUTENBHOCTL NEPEMELUNBAHUA, MUH

Puc. 2.8. Bnuaxnve Nnpoaoc/mHKUTENbHOCTUA U CKOPOCTH NepemMellMBaHuA
Ha cTeneHb CryleHun ocaaxa:
1 — cxopocTb nepemelwsnsanna ocaaka 0,04 m/c;
2—01m/c;3—0,01m/c;4—0,008 m/c;
5 — 6e3 nepemelumBaHuA

MakcumanbHbli 3deKT YIUTOTHEHUS ObLT JOCTUTHYT MPU CKOPOCTSX
nepeMelIMBaHUs KOHLa Jionacreit Mewuaiku 0,04 M/c, conepxaHue B3Be-
LIEHHBIX BELLECTB B OCBET/IEHHOI BOJie HE NMpeBbiLIano 50 Mr/am>.

LIMKJIMYHOE CrylileHHe OCYLLECTBIISIETCS IMYTEM TMOC/IeA0BaTeIbHOTO
HaKarUiMBaHMs CTYLIEHHOro ocagka OT HECKOJIbKMX LIMKJIOB CTYLLEHUS
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NMpy MEUIEHHOM lepeMellMBaHUU CTEpXHEBOH MeElIAIKOH U OTKaYM-
BaHUHU OCBETJIEHHOM BOIbI MOC/IE KaXI0ro MKia crymeHus. 9ddek-
THUBHOCTb NMpoliecca LMKIUYECKOTO CTYILIEHUSI MOXHO OOBACHUTD TEM,
YTO MPU POCTE TMAPOCTAaTHYECKOIO AaBJIEHUS, OMPENEAEMOro YUCJIOM
NnocjieoBaTe/bHbIX LIMKJIOB CryllIEHUs Ocajika, U MeUIeHHOM MEXaHH-
YeCKOM MNepeMeliiBaHUHU 00Jjlee HHTEHCUBHO, YeM NPH OJHOPa30BOM
HaJiMBe, HabJilogaeTca BTOpuyHoe obpa3oBaHHUE XJIONbEB B CKOAryJiv-
POBaHHOM paHee ocalike, KOTOpOe NMPUBOIUT K YTAXEJEHHUIO XJIONbEB
M YCKOPEHMIO YTUIOTHEHMS OCaJIKa.

YBennuyeHue ruIpoCTaTUYECKOro AaBJI€HUS BblLIEAEXALIUX CIOEB
CTryLLLEHHOro ocaaka Ha HHUXejexalllue NMpUBOAUT K aAedopMalluv
CTPYKTYPBI OCajiKa, COMPOBOXAAIOLLEHCS MeEPEX0OM YaCTH BObI, CBSI-
3aHHOM B XJIONbEBUAHBIX CTPYKTYpaXx ocajika, B CBOOOIHYI0 Boay, yAa-
nsemyio hunbTpaliMeii yepes nMopoBoe MPOCTPAHCTBO CIOS CTYLLIEHHO-
ro ocajka.

B xauecTBe KoaryJISHTOB MPUMEHSIOT pa3/iIMyHble MUHEPAJIbHBIE U
opraHu4eckue coeiMHeHUs1. B cucreMe peareHTHOIO X0O35ICTBa KOHTPO-
JIMPYIOT Ka4yeCTBO PaCTBOPOB peareHTOB (XJIOPHOTO XeJjie3a U U3BECTH)
MO KOHLUEHTPALMU B HUX aKTUBHOIO areHTa. TIaTe/ibHblii KOHTPOJIb
pPacTBOPOB peareHTOB HEOOXOAUM, TaK KaK MX U3OBITOK He yayyliaeT
GUABTPYEMOCTH OCAZIKOB, B TO X€ BpeMs nepepacxol A1e(pULMTHBIX Be-
LLIeCTB BJIeYyeT 3a co0oi He0OGOCHOBaAaHHOE YIOPOXaHHE CTOUMOCTH IKC-
TUTyaTalMH.

[Mpu TepmorpacduuecKkoM MeToie YTUIOTHEHHUS OCalloK MoABepraeT-
cs HarpeBy. Bo BpeMs HarpeBa ruaipaTHasi 060/104Ka BOKPYT 4aCTHLIb
ocajika pa3pyllaeTcs, YacTb CBSA3aHHOM BO/IbI NEPEXOAUT B CBOBOIHYIO,
a Mo3ToMY Mpoliecc YIUIOTHEHUs yaydluaercsd. OnTuMaibHas TeMnepa-
Typa HarpeBa aKTUBHOTO WJla CTOYHbIX BOJ TMAPOJIM3HBIX 3aBOJIOB CO-
craBaset 80—90°C. Ilocsne HarpeBaHus B TeueHue 20—30 MHH ¢ no-
ClieayIolIei BbIIEPXKOi Wia U YTUIOTHEHUEM €ro BJIaXHOCTb CHUXAaeTcs
¢ 99,5 10 96—95%. O6u1ee BpeMs 06paboTku coctaBasieT 50—80 MUH.

®Paomayusa. [JOCTOUHCTBO 3TOr0 METOAA COCTOUT B TOM, YTO €r0
MOXHO peryJiMpoBaTh IyTeM OMEepaTUBHOrO U3MEHEHUSI MapaMeTPOB.
K HenmocraTkaM MeToaa oTHocsATcs 60/iee BbICOKME 3KCIUTyaTallHOHHbIE
3aTpaThl U HEBO3MOXHOCTb HaKOIUIEHUS1 00JIbLLIOTO KOJMYECTBA OCafKa
B YIUIOTHHUTEJE.

OObIYHO MPUMEHSIOT UMIIEJUIEPHYIO, 3JIEKTPO- U HanopHyio ¢iio-
tauuio. [TocnenHsasa nonyyuna Haubonbliee pacnpocTpaHeHHeE.

[1pu npoekTHpoBaHUHU PJIOTALLHOHHOTO ynnommenﬂ Ha3HayaioT
yaeJIbHYIO Harpysky o cyxouy BemeCTBy 5—13 kr/(M? x 4) ¥ ruapaB-
JIMYECKYIO Harpy3ky MeHee 5 M /(M X 4Y); KOHUEHTPaLMIO YTUIOTHEH-
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HOro ocajika NpUHUMaIoT: 6e3 nonuanekrTponautos 3—4,5% no cyxomy
BELIECTBY, C IPUMEHEHHEM MOJIU3JIEKTPOIUTOB 3,5—6% B COOTBET-
CTBUHM C 1030/ NMOJU3JIEKTPOJUTA U HAarpy3KOW.

O6beM HakonuUTeNs1 0canKa JOJDKEeH ObITh paCCUUTAH Ha HECKOJIbKO
4acoB, TaK KakK Mo UCTEYEHHUH 3TOTO BpeMEHU My3bIpbKU BO3/1yXa BbIXO-
JAT U3 0cagKa U OH BHOBb ITpHOOpeTaeT HOPMAJILHYIO YIEe/bHYIO Maccy.

Dunasmpayuonroe ynromuernue. PUNbTPOBaHHUE Yallle BCETO UCTIONb-
3yeTcsl KaK METOl MEXaHUUYECKOro 00e3BOXMBaHUS OCAIKOB, a ISl UX
CTyLLEHUs TPUMEHSIETCS KpaiiHe pelko. PacnpocTpaHeHbl cieayloLue
TUTIBI COBPEMEHHBIX YIUIOTHUTENbHBIX GUILTPOB: OapabaHHbIN PUILTP,
6apabaHHbIi ceTyaTbiii GUABTP U PUNBTPYIOLLINI KOHTEHHEP.

Hnst aHa’pobHoOro co6paXxXmBaHUsi OOBIYHO UCMOJIB3YIOT iBa TEMIIE-
paTypHBIX pexumMma: Me3odunbHblil npu Temneparype 30—35°C u Tep-
ModUIBHBIA pU TeMriepaType 52—55°C.

KoHTponb npolieccoB MeTaHOBOTO OpOXEHHUS BKJIIOYAET CUCTEMY
3aMepOB U aHAJIU30B TBEPAOM, XUAKOH U razoodpasHoii ¢a3. 3amep
KOJIMYECTBA IMOCTYMNAIOUIUX OCAAKOB U aKTUBHOTO MUJIa MO 06beMy MO-
3BOJISIET PAaCCYUTATh CYTOYHYIO 03y 3arpy3Ku MeTaHTEHKa Mo oObeMy
I B %. O611uMit 06beM MeTaHTeHKa npuHKUMaloT 3a 100%. O6beM no-
CTYMNalOLIUX OCAaJIKOB 32 CYyTKH, BbIpaX€HHbIH B MPOLIEHTaxX OT 0011iero
o0beMa MeTaHTEHKA, U COCTaBJIsIET 0OBEMHYIO 103y 3arpy3Ku CoOopy-
XeHUs. DTa BeJIMUYMHA MOXET ObITh BbIpaXkeHa MO0 B MPOLIEHTaX OT
MoJiIHoro o6beMa MeTaHTeHKa, JIMOO B 10JISIX OT eIMHULIbI ero 0obeMa,
T.e. B M ocajiKa, npuxonsiierocs Ha 1 M> o6bema 3a cytku. Hanpu-
Mep, €CJIU noaa IS 8%, TO BTOpOii BApMaHT BbIpaXeHHUs! ITOM BeJIU-
yuHbl 0,08 M /(M X CYT).

[1puHMMaIOT, YTO B Nnpoliecce cOpaxuBaHUsl 06beEM ocanka U oblliee
KOJIMYECTBO NMOCTYNUBLLIEN B METAHTEHK BOAbI HE U3MeHSsIIOTCA. TakuM
00pa3oM, B yueTe rpeHeOperaloT KOJTMYECTBOM BJIaru, MOCTyMNaoLLen ¢
neperpeTbhiM NMapoM (MCnoJib3yeMbIM JUIst HarpeBa coOpaxuBaeMoi Mac-
Cbl), @ TAKXK€ TEPSIOLIEHCS C yAaISIEMbIMH ra3aMu OPOXEHHS.

He pexe 1—2 pa3 B Hefiemo Ui NMOCTYNaoLLKUX U COPOXEHHBIX Ocajl-
KOB BBITIOJTHSAIOT aHAIU3bI C ONpeaesieHUEM UX BJIAXXHOCTHU U 30JIbHOC-
TH. 3Has BIAXHOCTb U 30JIbHOCTb UCXOAHBIX OCaAKOB, a Takxe /I,
HETPYAHO MOACYUTATh JO3Y 3arpy3KM MeTaHTeHKa Mo 6e330JbHOMY
BelecTBy [l .. DTa BeMyKHa, uamepnemaﬂ B KWJiorpammax 6€330/1bHO-
ro BelllecTna, npuxoasiuierocs Ha | M o6bema COOpPYXEHHUS 3a CYTKH,
aHaJIOTMYHa Harpy3ke Ha eIMHULYY o6bema, onpeaensieMoi i a3po-
TeHKOB. B 3aBUCMMOCTH OT BUa 3arpyXaeMblX OCaIKOB U UX XapaKTe-
PUCTHK MO BJIaXHOCTH M 30JIbHOCTH BeIMuMHa [l Konebercs B K-
POKMX npenc.nax JU1s Me30(pUIBHOrO peXxXuma cﬁpmunaﬂun ot 1,5 no
6 kr/(M> X cyT), a s TepModUABLHOTO — OT 2,5 10 12 Kr/(M> X cy'r)
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[Tpu 3kcnyaTauMn METaHTEHKOB XUMHYECKHI1 aHAJIM3 0CaKOB
Ha colepXaHue razoodpasyioiiux KOMITOHEHTOB, a Takxke ¢ocdartos,
CIIAB, a3ota 06111ero BbINOJMHAIOT 06bIYHO OWH pa3 B KBapTan (pe-
Xe — OIUWH pa3 B Mecsill). AHaJIU3 J1e1al0T U3 CpelHUX npob, Habupa-
eMbIX 3a rnepuoa uccienoBaHus. Ucnonb3yioT BbiCyLLIEHHbIE OCAKH,
OCTaloLlMUeCs NocJie onpeaeaeHUs BIaXHOCTH.

YyeT KonMyecTBa razoB OpoXeHHs! MPOU3BOAAT HENMPEPBIBHO C KUC-
NnoJib30BaHKWEM NMPUOOPOB AaBTOMAaTHYECKO# perMcTpaliii. XMMHUYECKH
aHaJIu3 cOCTaBa ra3oB BbIMOJIHSIOT OWH pa3 B IeKaay WJIK B MeCHLL.
Onpeaensitor CH,, H,, CO,, N, 1 O,. Ecin npouiecc npoxoauT ycroi-
YuBO, TO coaepxanue H, — nponykra nepsoit ¢asbi OpoxeHUss — He
AoMXHO npeBbiliath 2%, coaepxanue CO, n01XHO GbITh He Oonee
30—-35%. I1pu aToM KHCI0pOa AOJIXEH OTCYTCTBOBaTh, TaK KaK YKa3aH-
HbIY Npoliecc cTporo aHa3poOHbIi. [TpucyrcTBue Kuciaopoaa obHapy-
XHBaeTCs TOJIbKO M3-3a HECOOJIOeHUS MOJHOM U30NALMHU OT aTMO-
cdepHoro Bo3ayxa npubopoB, NpuMeHsieMbIX U1 aHanu3a. Koanyectso
MeTaHa obblyHO coctaBisieT 60—65%, azora — He 6osiee 1—2%. Ecau
OObIYHbIE COOTHOILUEHHUS B COCTaBe ra30B U3MEHSIOTCH, TO MPUYHUHbI
cneayeT UCKaThb B HapyllIeHUH peXuMa OpoxeHHUs.

ny6okue U AnuTenbHble U3MEHEHUSI B COCTaBe ra3oB, Bbipaxa-
IolIHECH B YMEHbILUEHUY MPOLEHTHOrO ColepXaHUs METaHa U YBeu-
YeHHUHU ColepXaHUS YTJIEKMCIIOTbI, MOTYT ObITh CBUAETENLCTBOM «33aKH-
CaHUsA» METAHTEHKA, YTO 00A3aTe/IbHO OTPa3UTCA U HA XMMHYECKOM
cocTaBe WI0BOM Bolbl. B Hel B 60/1bLIOM KOJIMYECTBE NOSAIBATCA MpoO-
JYKTbl KMUCJION (da3bl, B YaCTHOCTU HU31LHe XUpHbie KucaoTbl (HXKK),
NMpU OAHOBPEMEHHOM CHUXEHHUH LLEJJOYHOCTU WIOBOH BOMbI, onpene-
naemoit kpome HXK conepxaHueM kapOboOHaTHbIX M rHapoKapboHaT-
HbIX COEAMHEHHH.

I1pu 3TOM HabnlonaeTcs pe3koe najaeHUe BbIXOJa ra3a ¢ eAMHULIbI
ob6beMa 3arpyxaeMoro ocaaka ¥ cHuxeHue seauwuuHsl pH mo 5,0.
B ra3sax kucnoro 6poxeHust nosisisiercs ceposogopod H,S, youiBaet
metaH CH, 1 cuabHO NoBbiilaeTcs KOHLUEHTpauus yriekucaorsl CO,.
Bce 3T0 conpoBoxnaercs 0Opa3oBaHHeM MeHbl U HAKOTUIEHUEM TJ10T-
HOM KOPKH BHYTPH METAaHTEHKa.

[Tpu ycroitunBoM pexume 6poxeHus cogepxaHue HXK B nioBoii
BOJIE HAaXOAMTCH Ha YpoBHe 5—15 Mr-3KB/IM’, a BeIMYMHA 1LETOYHOC-
™ — 70-90 Ml‘-3KB/11M3. CyMMa Bcex opraHM4eCKMUX KUCIIOT onpee-
JisieTcsl yepe3 3KBUBAJIEHT YKCYCHOM KUCJIOThI, a LLIEJIOYHOCTb — Yyepe3
3KBUBAIEHT r'MApoKapboHaT-UOHa.

X1MHYecKHit cocTaB UIOBO#H Boabl onpeaensiior | —3 pasa B Heaeno
(no rpaduKy onpeaesieHUs BlaXHOCTH ocagkoB). B wiosoit Boae, kpo-
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M€ TOro, onpenesoT CoaepXxaHHue a30Ta aMMOHUIAHBIX COJIE, MOAB-
Jisiollierocs BcieAcTBUE pacnaaa 6eaKoBbIX KOMNoHeHTOB. [Ipu Hop-
MaJibHOM paboTe MeTaHTEeHKa KOHLICHTpaLIUsl a30Ta aMMOHUMHBIX coJleit
B WJI0BO# Bone cocTanisieT ot 500 no 800 MI‘/,[IM}.

I[lo naHHBIM aHANU30B U 3aMepOB JIE/IaIOT PSl PacyeToB, B pe3y/ib-
TaTe KoTopbix onpenesiior Il u Il ,, npoueHT pacnana 6e3301bHOr0
BelecTBa ocankoB P, (YYTEHHbI N0 M3MEHEHHIO BIAXHOCTH U 30J1b~
HOCTH), a TakXe Mo BbIxoAy rasza P, Bbixoa rasa c 1 Kr 3arpyxeHHoro
cyxoro BeLlecTsa U | Kr copoxxeHHOro 6e€330/IbHOro Be1LECTBA U pacXo/
napa Ha | m> ocanka.

[puynHaMK HapyleHU it HOpMabHOTO GPOXeHUsI MOTYT ObiThb: Bbl-
COKasl 103a 3arpy3kM METaHTeHKa CBEXXHUM OCalKOM, pe3Koe KojiebaHHe
TeMMepaTypbl U 3arpy3Ka B METAHTEHK 3arpsi3HEHUIt, He MoAAaoLLUXCS
copaxuBaHuio. B pesynbrare Bo3aeicTBUSA 3TUX MPUYUH YTHETAETCA
NeATeIbHOCTb METAHMPOAYLIMPYIOLLIUX MUKPOOPraHU3MOB U CHUXaeT-
Cfl MHTEHCUBHOCTb Mpoliecca cOpaxxuBaHUSA OcaliKa.

Yyet paboThl MeTaHTEHKa NMPOU3BOAUTCA Mo ¢dopMe, JaHHO B
Tabn. 2.17.

Tabnnya 2.17

BepomocTk mecauyHoro y4era paboThl METaHTEHKOB
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[Tpu nyckoHanagoYHbIX paboTax MpexXIIie BCEro rnpoBepseTcs rep-
METUYHOCTb METAHTEHKOB, HaJTUYHE NMPEIOXPaHUTEIbHbIX KNanaHoB,
a TaKXe HaJlMy1e U paboToCrocoOHOCTh NEpEeMELLIMBAIOLLIUX YCTPOMCTB;
obpaulaeTcsi BHUMaHHE Ha BO3MOXHOCTD MOSIBJIEHUS! UCKP BC/IEACTBHE
BO3MOXHOTO 3a/IeBaHUs CTATbHbIX BPALLIAIOLLUXCS YacTeid O HEMOABHUX-
Hble JeTaJIM KOHCTPYKLHH.
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Jlnst aBTOMaTU3MPOBaHHOTO KOHTPOJIS TEXHOJIOTMUYECKHUX MapaMeT-
POB AEACTBYIOLIMX METAHTEHKOB MPUMEHSIOT ClieAylollie MpUbopbl.

1. [TpubopbI KOHTPONA 3ara30BaHHOCTH NOMELLIEHHH U CUTHAJIU3a-
LIMM B3pbiBOOe30omnacHoro (1o 2%) conepxaHus ra3oB B Bo3ayxe. JlaTuMK
CUTHAJIU3aTOpPa YCTaHABIUBAIOT Ha CTeHe B MOMELLIEHUH HHXEKTOPHOM,
a NoKa3blBaloLHii NPUOOP — Ha IIKTE YNpPaBJEHHUS, KOTOPbIA MOXET
ObITh yIaJieH OT AaTyMKa Ha paccrosHue 1o 500 M. [1pu nocTHXEHHUH
aBapMiTHOM KOHLIEHTPAaLMU ME€TaHa B BO3yXe aBTOMaTH4Y€CKH BKJIIIO-
YyaeTcsi aBapUHHbII BEHTWISATOP U 3ByKOBO# (CBETOBOI) CUTHAJI aBa-
PUH.

2. [1pubop KoHTpog TeMniepaTyphl ocaaka. OH BKJIIOYAET NepBUY-
Hbl MPpUOOP — MeIHOE WIH IUTaTUHOBOE TEPMOCOITPOTHRJIEHHE B T'HJIb-
3e, 3a/leJlJaHHOM B pe3epByap MeTaHTEHKa, U BTOPUUHbI npubop Ha
LUMTE YIpaBJIeHMUA.

3. Lnsi uaMepeHUs pacxojia ra3a OT METaHTEHKOB B KayeCcTBe Mep-
BUYHOIO npeodpa3oBaTeist UCNONb3YeTCs MeMOpaHHbBII WIK KOJIOKOJb-
Hbli AMdMaHOMeETP, a B KauecTBe BTOpUYHOro — camorucell. Konuye-
CTBO BbLAENSIEMOTO ra3a perucTpUpyloT €XeIHEBHO.

KpoMe Toro, B TMIMOBBIX MPOEKTaX METAHTEHKOB NMpeAyCMaTpUBalOT
M3MepeHHe TeEMIepaTyphbl ra3a B ra3ornpoBoaax OT KaXIA0ro MeTaHTeH-
Ka U U3MepeHHe 1aBJieHUs rasa.

KoHTposb npolieccoB MeETaHOBOTO OpoXeHUsl NMPOBOAAT I 10~
CTUXEHMUA CIEAYIOLIUX LIENEH:

* CoOKpallleHHe TNMPOJOJDKUTENbHOCTU cOpaXuBaHUs NpPU JOCTHU-
XE€HWH 3alaHHOM CTeMeHHU pacrnana JUisi yMeEHbLUIEHU 00beMOB
COOpPYXEHM, a cneaoBaTe/IbHO, KalUTaJIbHBIX 3aTparT;

* TMOBbIlLIEHHUE KONMHYeCcTBa OMorasa, BbIAESIOWErocs B npouecce
OpOXeHHs, C LIeJIbI0O UCTOJIb30BAaHUS €ro ISl COKpallleHUs 3a-
TpaT Ha 06orpeB caMMX METAHTEHKOB U JIOMONHUTENILHOTO Mo-
JIY4EHHSA IpYTUX BUIOB SHEPIHUH;

* yBEJIHYEHHE ColepXaHUA MeTaHa B Ovorase IS MOBbILLEHUS
€ro Ter1oThbl cropaHus U 3¢p¢peKTUBHOCTH YTUWIH3ALIUHU;

* JIOCTHXEHHE XOpOIUEro yruloTHEHUS U BOJOOTAAIOUIMX CBOMCTB
cOpOXEHHOro ocaaka JUisl COKpallleHHUs 3aTpaT Ha COOpYXeHHS
JUIS ero o6e3BOXHBaHMUS.

2.7. KOHTPOJb PABOTbl COOPYXEHWIA OBE3BOXUBAHUSA
U CYLLKU OCAZKA

CylliKa B €CTECTBEHHBIX YC/IOBUSIX PUMEHSIETCS JUTS OCAIKOB BCEX BU-
JIOB U MOXET ObITh OCYLLIECTB/IEHA Ha WIOBbIX TUIOILAAKaX (CM. puc. 2.7)
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C ecTecTBEeHHBIM OCHOBAaHHMEM, Ha IUIOLLIAKaX ¢ MOBEPXHOCTHBIM OTBO-
AOM BoAbI M Ha IUTOLAaAKax-yIUIOTHUTeRsX [14].

Honyckaetcsi NpOeKTUPOBATh TUIOLIAAKM Ha ECTECTBEHHOM OCHOBa-
HUM ¢ n1peHaxoM U 6e3 Hero, Ha UICKYCCTBEHHOM OCHOBaHUM C ipeHa-
XOM, KacKaJHble C OTCTAMBAHUEM U MTOBEPXHOCTHBIM yIaJIEeHUEM WJTO-
BOit Boabl, rutolaaku-yrutoTHuTeNu. IlocaenHue asa TMNA peKOMEH-
ARYIOTCS NMpH yaeAbHOM cornpoTuBiaeHuU ocagka > 4000 x 107 cm/r.

Harpysku ocanxa Ha wioBble rutomankm H, (M?/m?) B rox B paiioHax
CO cpeziHei TeMMnepaTypoii Bo3ayxa 3—6°C v cpeiHerooBbIM KoJIHye-
CTBOM ocanka a0 500 MM npuHuMaloT no Tab:. 2.18.

Tabnnua 2.18
Harpysxa Ha unossle nnowaaku B rog, m3/m?
TN MNOBOM NAOLLLAAKM
-
= = 20
o ] ox o=
(] 3] 3 1 =
%g s3I |Z5ss3 ﬂggtt 3
XapaxrepucTuka ocanka gz 832 |863%(35=0 |g¢%
FE P58 |FO&a 0= |33
Qo |8azx |90a@ax (a0 -
2z %00 |PRO0O (xXgm |00
53|62 (6228 (38%8 |56
©° |03 °ag ca>5 |ES
 |2° |28 |78
r =< - 31
C6poxeHHas B Me30PUNbHbIX 1,2 1,5 2,0 1.5 1,5
yCNnoBusiX CMeCb 0CaaKa u3
NepBUYHBLIX OTCTOMHMUKOB
¥ aKTUBHOro una
To xe 8 TepMOPUNBHBIX YCNOBUAX 0,8 1,0 1,5 1,0 1,0
CO6poxeHHbIt 0canok u3 nepsuynbix | 2,0 2,3 2.5 2,0 2,3
OTCTOAHWNKOB 1 0Can0K U3
ABYXbAPYCHbIX OTCTOMHUKOB
A3pobHo cTabunuanposaHHas 1,2 1,5 2,0 1,5 1,5
CMeCb aKTUBHOIrO una n ocanka
13 NepBUYHBIX OTCTOMHUKOB UK
cTabUNU3NPOBaAHHbIA AKTUBHBIA UN

KOHTpoJIb 32 MPOLIECCOM CYIUKHU MPOBOAAT NMyTEM OMNpeaeaeHUs
BJIAXXHOCTH NMpo6 0calkoB, OTOOpaHHBIX B HECKOJIbKMX MECTaxX IUIOLLa-
KM U ¢ pa3HbIX youH. KpoMe Toro, Beaetcs caHuTapHO-6aKTepHoOIIO-
rM4YeCKMit KOHTPOJIb C ONpeleNeHHeM 6aKTeprii KMILLIEYHOM MaJIoYKHU U
gyl renbMUHTOB. OCaloK BBIBO3ST Ha CEJIbCKOXO3SWCTBEHHbIE MOJIS
TOJIBKO MOcJie NOJy4YeHHs! YIOBIETBOPUTENILHOTO pe3y/ibTaTa CaHUTap-
HOTO aHajiu3a.
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[1pu ncnonb3oBaHUU UIOBBIX TUIOLIANOK C MOBEPXHOCTHBIM OTBO-
JIOM BOJbI KPOMeE OfpeAesieHHi, YKa3aHHbIX Bbillie JUIsl TBEpAOH ¢a3bl,
NepUOANYECKH KOHTPOJIIUPYIOT Ka4eCTBO WIOBO# BO/IbI, NepeaaBacMoi
Ha NMoBTOpHYI0 00paboTKy. Ec/iM 3Ta Boa nonagaeT B ro/IOBHbIE COOPY-
XeHHUS OYUCTHBIX CTAaHLIMM, TO OHA aHAJIU3UPYETCS TOYHO TaK Xe, KakK
M BOJa, NOCTyMNaloLlas Ha CTAaHLIMIO C 00BbEKTa BOJOOTBEACHHS.

Duavmposearue. [Insi 06e3B0XHUBAHUS MPOMBILIIEHHBIX OCaIKOB HC-
NMoNb3yIOT BaKyyM-GHUABLTPHl C HApYXHOH PUAbTpyIOLLEHA MOBEPX-
HOCTBIO: AUCKOBOTO U JIEHTOYHOTO TUITOB, a TaKX€ (PUILTP-NPECCHI.

Pa6oty BakyymM-¢duibTpa OLIEHUBAIOT BETHMUHHON ITPOH3BOIAUTENb-
HOCTH anfapara — KOJIMYECTBOM OCa/IKa 110 CYXOMY BELLECTBY, CHATHIM
c 1 M% noBepxHocTH GuibTpa 3a 1 Y, VIS Yero NEpUOIHYECKH orpelie-
JIFI0T BJIaXHOCTb Keka. KayecTBo U KolMuecTBO GpWabTpaTa YUMTHIBAIOT
C LeJablo 6osnee NMoJIHOro aHajin3a paboTsl OTCTONHUKA-YTUIOTHUTENS,
KyJa ero nepefalpoT IS UHTEHCUPUKALIUU NMPOLIECCOB YIUIOTHEHHUS
cOpoXeHHOro ocaaka.

KoHTposb paboThl m1o1agok-yruioTHUTENEH NMPOBOAUTCA aHaJO-
FMYHO KOHTPOJIIO UJIOBBIX IMJIOLIAAOK C MOBEPXHOCTHHIM OTBOAOM
BOJbI.

Yyer paboThl WIOBBIX IUTOLLIAAOK MPOU3BOAMUTCA No ¢opMe, IaHHOM
B Tabu. 2.19.

Tabnuya 2.19

BeaomocTs mecayHoro yuera paborTbl MNOBbLIX NNOWAA0K
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[Tepuoanyecku u nMpu HEOOXOAUMOCTH BBIMOJHAIOT CAHUTAPHO-
6aKTepHONOrHYECKH1 aHaTU3 COPOXEHHBIX OCAlKOB.

@uabTp-npeccbl NPUMEHSIOT 11 06paboTKH cXXHUMaeMbix aMopd-
HbIX ocankoB. [To cpaBHeHHIO ¢ BaKyyM-(QHWJILTPaMH NPH NPOUYUX paB-
HbIX YCJIOBHSAX nocjie 06paGoTKH Ha PUABTP-TNpeccax Mojy4yaloT ocaj-
KM C MEHbliIel BIaXHOCTbIo. DWILTP-NPECCH TPUMEHSIOT B TEX CITy-
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yasix, Korfia ocaoK HarnpasjsieTcsl Ha CYLLIKY, CXUTaHWe WM Koraa JUist
JanbHe#le yTUIU3aLMU HEOOXOAUMO MOMYYUTh OCAIKU C MUHUMAJTb-
HOW BJIaXKHOCTBIO.

Pasnuualor pamHbie, KaMepHble Tuta PITAKM, neHtouHsle, 6apa-
OaHHbIe U BUHTOBbIE (LLIHEKOBBIE) (DUIBTP-NPECCHI.

Llenmpugpyeupoearnue. OHO NO3BONSIET Pa3aeIMTh CYCNIEH3UM B KOM-
NaKTHBIX U BBICOKOINIPOU3BOAUTE/IbHBIX anmnaparax — rupoLUKIIOHAX,
LeHTpUdyrax u cenaparopax. CieiyeT OTMETUTDb, YTO CKOPOCTb pa3jie-
JIEHUS cycrieH3uit B ruapourknoHax B 10—20 pa3, a B ueHTpUdyrax u
cenaparopax 6osee yem B 1000 pa3 6osblie, yeM NpU rpaBUTALIMOHHOM
YIUJIOTHEHUH.

LeHTpudyru npuHATO pa3nenaTs Ha ABa Kiacca: GUIbTPYIOLLHE U
OCaUTENbHBIE.

duneTpylolme LeHTpUdYrH ¢ NpoHuLIaeMoit GWIbTPOBaIbHOM MNe-
pPEropoaKoM NMpPUMEHSIOT IS pa3feieHUs1 CyCNeH3Uit, UMEIOLLUX Cpe/l-
HIOIO M KPYMTHO3EPHUCTYIO TBepAblie dha3bl. OHU BbITYCKAlOTCS NEPUHO-
JUYECKOTO U HerpepbiBHOTro AeicTBus. LleHTprdyru nepuoanyeckoro
JEeHCTBUSA, MPUMEHSIOLIMECS NPHU pa3aesieHUH ObICTPO pacciavBa-
IOLLIUXCS CYCIEH3UIM CTOYHBIX BOJI C HECXXHUMaeMbIMHU OcagKaMu, pabo-
TalOT OObLIYHO B PEXUME MOCTOSSHHOMI NMPOU3BOAUTEBHOCTH (IO CyC-
MEH3UH).

DOunprpyrouine UeHTpUGYTU HENMpEPbIBHOTO AEHCTBUS O0OPYAYIOT-
csl NMyJIbCUPYIOLIEH BBITPY3KO# ocaaka.

B ocaguTenbHbIX LEeHTpUdYrax HenpepbIBHOro J€MCTBUSA KaK 3a-
rpy3Ka, TakK M Bbirpy3ka pyrata 1 Keka oCcylIeCTBSIOTCSI HeNpepPbIBHO.

Ocanok Ha LeHTpudyry rnoaaercs nopuiHEBbIMU HacocaMu. Pyrar
OOBLIYHO MOAAIOT B I'0JIOBY OUMUCTHBIX COOPYXEHHUIA.

XapakTepucTHKa paboThl LEHTPUDYT BKIIOYAET OLIEHKY UX MPOU3-
BOAMTEJILHOCTH 10 06BEMY MepepaboTaHHOro ocaaika, OTHECEHHOMY K
equHULIe BpeMeHHU (06bIYHO | 4), 3¢ (dHEeKTUBHOCTH 3a€pKAHUS CYXOTO
BelleCTBa, BJJAXHOCTHU KeKa U KayecTBy ¢yrara. [Ipu ueHrpudyrupo-
BaHUM, TaK Xe KaK NpH BaKyyM-puabTpauuu, NpoBOAsIT CAHUTaApPHO-
6aKTepHOJIOrHYECKYIO OLIEHKY OCalKOB.

dyrar oT rHAPOLMKIOHOB JOJDKEH YIUIOTHATBCS B IPaBUTALLMOHHBIX
CTYCTHTENIAX C MPUMEHEHUEM KOoaryisiuMu U 06e3BoXHUBaTLCS Ha Gapa-
©aHHBIX BaKyyM-(pWIbTpax.

Bu6poduabTpbl K1acCHOULIMPYIOT Ha HaropHble U 6e3HaNnopHbIE.
OTH annapatbl MPOCTHI 10 KOHCTPYKLIUU U TPEOYIOT MajIbIX SHEPreTU-
yeckux 3atpatr. OHU MOTYT MPUMEHSATHCS TS 06€3BOXUBAHUSA TPYIHO-
¢bunbTpyeMbIX OCaaKOB 0€3 rnpeBapuUTeIbHOr0 KOHAULIMOHUPOBAHUS.
OpnHako nocne 06paboTku Ha BUOpoUIBTpax 0caioK UMEET OTHOCHU -
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TEJIbHO BBICOKYIO BJIAXXHOCTb, a GUILTpAT COAEPXHT 3arps3HEHHUS Bbl-
COKOM KOHUEHTpaLHH.

Tepmuueckan cywxa ocaokoe (cM. puc. 2.7). Hanbonee ocBoeHHO# B
3KCIUIyaTallMU sBAsieTCA cyluiunka 6apabaHHoro tumna, oAHaKo B
nepCreKTUBe, Mo-BUAMMOMY, Gosblliee pacripocTpaHeHHUE OyayT HMETh
CYLUWIKHU HPOHTAaHUPYIOLLErO THIA (CO BCTPEYHBIMHU CTPYSIMH, B3BELLIEH-
HbIM CJI0EM OcaZika H T.I.).

[Tpon3BoAMTENBHOCTB CYLIWIOK ONPEAEAIOT MO Macce UCTIapeMON
BJlard B €AUHMLY BpEMEHHU U3 pacyeTa Ha eAUHHULY oObeMa annapara.
YT006b! paccuuTaTh BETUYUHY NPOU3BOAUTEIBHOCTH, HEOOXOAHUMO H3-
MEpATh BJIaXHOCTb OCAIKOB J10 U MOCJIE CYLIKH, YTO U BLIMOJTHAETCA He
MeHee |-ro pa3a B cyTkH. [Ipu oueHke paboThl CyLLIMJIOK MOACYHUTHIBA-
I0T TAKXK€ 3aTpaThbl TerUia Ha HcnapeHUe Biaru, GUKCHUpYIOT TeMnepa-
TYPY TOMOYHbBIX ra30B Ha BXO/€ B CYLIWIKY H Ha BbIXOJ€ M3 Hee.

Cyuiunku ¢poHTaHUpYIOLLIErO TUNA YacTo paboTaloT € TaK Ha3biBa-
€MbIM PETYPOM — MUCIOJIb30BAaHHUEM YaCTH yXe BbICYLIEHHOrO 0calKa,
KOTOPbIit MOAMELIUBAIOT K OCa/IKy, MOCTYMaoLIeMy Ha CyLIKY. DTOT
NPUEM HUCIOIB3YIOT 111 YMEHbLUEHHUS Ha4YaJIbHOM BJ1aXHOCTH CMECH
U NpUaHuUA eif cBoiicTBa chinydyecTu. [1pu noacyere npoU3BoaAUTENb-
HOCTH CYLIWIKH KOJIMYECTBO U KaYECTBO «PETYypa» yUMTbIBAIOTCS 00 -
3aTeJibHO.

Konouyuornupoearue (cM. puc. 2.7) — TeXHOJOrMYEeCKHU i NpUeM, KO-
TOpbIM obecrieuuBaeTcs Hannyylliee 06e3B0OXHUBaHUE OCAIKOB U KOTO-
pbiM B OOJIBLLIMHCTBE C/lyyaeB 3aKaHYuBaeTcs UX obpaborka. C no-
MOLLbIO KOHAULIMOHUPOBAHUS YBETHYUBAIOT BOAOOTAAIOLIHE CBOMCTBA
0CaJIKOB ITyTeM U3MEHEHHUS UX CTPYKTYpPbI U $HopM cBsA3H Boabl. Ocanku
nocjie TePMUYECKOii CYLLIKM UMEIOT BJIaXHOCTh 5—40%. CaHuTapHbie
nokasarteii TaKMX OCaIKOB 1I0CTaTOYHO BLICOKH, OJHAKO OCaIKU He
MOJIHOCTBIO CTEPUJIbHBI, XOTS U HE 3arHUBAIOT MPU COXpaHEHHUH BJIaX-
HOCTH; OCcalKy yAOOHBI /U151 TPAHCMOPTUPOBAHUSA U YTHIU3ALIHM.

CxuraHye MaJlo30JIbHBIX OCAIKOB MTPUMEHSIIOT B TeX CJTy4yasix, Koraa
YTHIU3aUUA UX HEBO3MOXHA WJIM S3KOHOMHYECKH HelenecoobpasHa,
a TaKXe C LieJIbio UX 00e3BpeXUBaHUS U YMEHbllIeHUst obbeMa. CxuraHue
0CaJKOB HEOOXOAMMO, €C/IU B HUX COAEPXKATCSA TOKCHYHbIE TPUMECH.

YTununsauus ocagkoB CTOYHbIX BOJ NMPOMBILLIEHHbIX MPeANPUATHI
npeaHa3HayeHa IS U3BIEYEHUSI U UCTOJIb30BAHUS LIEHHbIX BELLIECTB.
Psn ocankoB cTOYHBIX BOA 00J1afaloT BHICOKMMU yA0OPUTENbHBIMHU
CBOWMCTBaMM. AKTUBHBbII WJI MOXET ObITb UCMONIB30BaH KaK KOPMOBOIA
npoaykt. Ocaiky CTOYHbIX BOJ MUHEPAIbHOTO MPOUCXOXIECHHUSI MOTYT
HaWTH NMpPUMEHEHHE B MPOMBILLIEHHOCTH CTPOUTENBHBIX MaTepHasioB
M B IOPOXHOM CTPOMUTEJILCTBE.
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Ocanku CTOYHBIX BOJ, NOACYILIEHHbIE Ha WIOBBIX TUIONIAAKAaX WIH
MEXaHUYEeCKU 00e3BOXEHHbIE, a TAKXKE TEPMUYECKHU BbICYLIEHHBbIE,
yallie BCEro UCMoJib3yloTCS B CEJIbCKOM X0351HCTBE B Ka4eCTBE OpraHo-
MUHEpPaJIbHOTO a30THO-(pochOopHOro ynoopeHus, coiepxaliiero Heobd-
XOAHMbIE [UISl pa3BUTUSA PaCTEHUN MUKPO3JIEMEHTHI. YUUThIBasi BO3-
MOXHOCTb HaKOIUIEHUA B MOYBE U paCTEeHUAX TOKCUYHbBIX BEILECTB U3
OCalIKoB, pa3pellaeTcsd BHOCUTb OCafloK Ha OJIMH U TOT X€ y4acTOK
CEIbCKOXO3SMCTBEHHBIX YTO/IMi1 He yallle OAHOro pa3a B 5 JieT 1030i
10—40 T/ra.

Ocanku CTOYHBIX BOJ OPraHUYECKOro NMPOUCXOXAeHUs1 NpU cOpa-
XUBaHUHU UX B METAHTEHKAaX pa3/araloTcs ¢ BblleJieHUEM MeTaHa, KO-
TOPbIA MOXET ObITb UCMOIb30BaH KaK UCTOYHUK TETUIOBOi, MEXaHU-
YECKOM U 3NEKTPUYECKOI IHEPTHUH.

KOHTpO/ib npoLieccoB IMKBUIALMH M YTHIH3ALMH OCAIKOB CTOYHBIX
BOJl ONpeaesieTCA TEXHOIOTHYECKUMHU TPeOOBaHUSIMU K NMPOBEAEHHUIO
3THUX MpoLECCOB, pa3pabaTbiBaéMbIMU COOTBETCTBYIOLIMMHU BEIOM-
CTBaMM U OpraHMU3allMsiMH.

2.8. KOHTPO/J1b NPOLIECCOB OBPABOTKU MPOMbBILUNEHHbIX
CTOKOB U METO10B U3BJIEYEHUA U3 HUX BPEAHDbIX
BELLECTB

[NpencraBneHune 06 OCHOBHBIX MeTOAaX OOpabOTKH MPOMBILLIEHHbIX
CTOYHBIX Boja Aaet Tabu. 2.20 [15].

MHorue Meroabl 06paboTKH U OYUCTKHU NMPOU3BOJACTBEHHBIX CTOY-
HbIX BOJ UMEIOT 0010 OCHOBY C HEKOTOPbBIMH METOJAMH OYUCTKH
ropoJCKHX CTOKOB.

OuucTKa NMPOU3BOAUTCS B aHAIOTMYHBIX MO KOHCTPYKLIMK COOpY-
XeHHuAX. TexHoIoruecKue NpoLieCChl ONMUCHIBAIOTCS TEMHU XK€ 3aKOHO-
MEPHOCTAMM, YYUTbIBAIOLLUMMHU, OIHAKO, crieliMdp UKy obpabaTbiBaeMbIxX
CTOKOB; YIPaBJISIOTCS U KOHTPOJIUPYIOTCS MO OAHUM U TEM XE NPHUH-
uunaM. B cBsi3u ¢ 3TUM B 1aHHOM naparpade 6yayT pacCMOTpPeHbI TOJIb-
KO TaKMe MeTOIbl, KOTOpble, KaK MpaBuJio, 11 o6paboTKHU ropoacKux
CTOKOB He MPUMEHSIOTCA, — HEHNTpaNU3aLIUs U YCpeIHEHHE.

CraHLUMH HeHTpaU3aL MU MOTYT OBITh HEMPEePbIBHOIO JIMOO LIMKIIU-
yeckoro aeicreud. [TocneaHue coopyxalorcs Ha NpeAnpUATHAX C He-
GONbLUIMM KOJIMYECTBOM 3arpsA3HEHHbBIX CTOYHBIX BoA. CTaHLMHK Hermnpe-
pbIBHOTO 1eHiCTBUS1 UMEIOT B CBOEM COCTaBE YCPEAHUTEIbHbIE EMKOCTH,
o6opynoBaHHbIe YCTPOUCTBAMHU U1 BbipaBHUBAHUSI KOHLEHTPALIM M
3arps3HeHHui, CMECUTENHN, KaMepbl peaKLiMH, OTCTOMHUKHU WIH OCBET-
UTENU, GUNIBTPHLI, YCTPONCTBA VTSI 00€3BOXHUBAHUSA OCalKa WM Liia-
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MOBbLI€ IUTOLIAAKH, a TAKXKE Y3€JI TPUTrOTOBJIEHUA pe€arcHTOB H HacoC-
HbI€ YCTAHOBKH.

PexomeHayembie meToabi 06paboTkm
NPOMBILINEHHbIX CTOYHbIX BOA

Tabnuua 2.20

-
= x E MeToAb OMMCTKK CTOYHLIX BOA,
= ;‘ o coAepXalmMX BelecTsa NpenMMyLIeCTBEeHHO:
ags
F -
ok OpraHu4yeckue C TeMnepaTypoi KuneHus,
® Q .
43 5‘ c HeopraHuvyeckue
Cam
¥ n e <120 120-150 >250
1 2 3 4 5
1-500 Buonorn4yeckui, xuMu4ecknn, | XuMu4eckmi, MexaHnyeckni,
COPOUMOHHBIN COpOUMOHHbIA XMMUYECKUN,
COPOUNOHHBIA
500-5000 | Xumunyeckmit | Xumuueckuin, | CopbumoHHbIA, | MexaHuyeckun,
(030HMpoOBaHMe,| COPOUMOHHLINA, | xuakodasHoe | COpPOUMOHHLIR,
xnopuposaHue),| xuaxodasHoe | okucneHwec BbiNapueaHue
CcOpOUMOHHLIR, | OKMCNeHnec | Buonornyeckomn
xuaxkodasHoe |6MoNormyeckon| AOOYUCTKOM,
OKUCNEHNWEC | ROOYUCTKOM, CXUraHve s
6uonormyeckoin| cxuravues nevyax
DOOYMUCTKOMN, nevax
CXuWraHue s
neyax
5000-30000| Xumuyeckui, IKCTPAKUMOHHBIA, XxuakodasHoe MexaHn4yeckmi,
okucneHue c GUONornyecKkon A00YUCTKOM, BbinapusaHue,
CXUraHue B nevyax c6poc B mope,
3axopoHeHue
B 3emne, cyuwka
B KMNALWEM Cnoe
> 30000 JKCTPAKUMOHHbIA, XMAKOha3HOE OKUCNeHne To xe
C Pa3NUYHBIMU METOAAMM NOOYUCTKM, CXUraHue
B nevax

[puMeHs10TCA cnemylouiMe crnocodbl HelTpanu3auuu: 1) B3auMHas
HEWTPpANU3aLIMA KUCITBIX U LLETOYHBIX CTOYHBIX BO; 2) HEHTpATH3aLIMUS
peareHTaMM (pacTBOpbI KUCJIOT, HerallleHas M ralieHast M3BeCTb, KaJlb-
LIMHUPOBAHHAsA U KayCTUUYECKas CcolIa, a TAKXKe aMMHaK); 3) duabTpo-
BaHHWe yepe3 HelTpaiuaylouiue MatepHaibl (ApobsieHble U3BECTHSK,
MpPaMoOp U IIOJIOMMT, a TaKXe MeJl, 000X KEHHbIH U HEODOX KEHHbI i

MAarHe3ur).
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B Ta6n. 2.21 npuBeaeHbI 103bl peareHTOB, HEOOXOAUMBbIE VTS MOJI-

HOW HeUTpaiM3aluy coliepXalllUXCA B CTOYHBIX BoJaxX KMCJIOT M liie-
JIOYEHn.

Tabnuya 2.21
Pacxop pearenToB (Kr/kr) ans HeATpanusayum
KUCNOT U wenoyen
Kucnora
Wenoys
cepHasn consxan asorHan yxcycHasn

M3secTb:

Herawenas 0,56/1,79 0,77/1,3 0,46/2,2 0,47/2,15

raweHas 0,76/1,32 1,01/0,99 0,59/1,7 0,62/1,62
Copa:

kansunwHuposaHHan | 1,08/0,93 1,45/0,69 0,84/1,19 0,88/1,14

KaycTuveckas 0,82/1,22 1,1/0,91 0,64/1,57 0,67/1,5
Ammumax 0,35/288 0,47/2,12 0,27/3,71 -

ITpumeuanue. B npobu Haa yepTOii yKa3aH pacXojl 1LEJIOYH, MO YePTOi — pacxon
KHMCJIOTB!.

[TockonbKy B KMCJIBIX M 1LIEJIOYHBIX CTOYHBIX BOAAX BCceraa NpucyT-
CTBYIOT HOHBI TSLXXEJIbIX META/UIOB, TO 103y peareHTa C/IeayeT OfnpeaesiTh
C YYETOM BbIIEJIEHUS] B OCAJIOK COJIEH TsDKeIbIX MeTasutoB (Tabut. 2.22).

Tabnunya 2.22
Pacxop pearentoB (kr/Kr), Tpebyembix Ana yaaneHus
13 CTOMHbIX BOJ HEKOTOPbLIX MeTannos
Pearenr
Merann
Ca0 Ca(OH). Na.CO, NaOH
LinHK 0,85 1,13 1,6 1,22
Hukeno 0,95 1,26 1,8 1,36
Megab 0,88 1,16 1,66 1,26
Xene3so 1 1,32 1,9 1,43
CeuHeln 0,27 0,36 0,51 0,38

KoHeyHbli pe3ynbTaT HeMTpau3aLMy CTOYHbIX BOJ B COOTBETCTBUH
C YCTaHOBJIEHHBIMH TNMpaBWIaMH pallHOHAILHO KOHTPOJIMPOBATh MO BO-
nopoaHoMy nokasatenio. CTaTUCTUUECKOH XapaKTepUCTUKOM 00beKTa,
KOHTPOJIMpYeMOro no BeJIndyuHe pH, cIyXHUT KpuBasi TOTEHLIHOMETPH -
yeckoro TuTpoBaHusl. [Ipy HeHTpaIU3aLIMK CTOYHBIX BOJ, CoAepXaLIUX
CMecH cJiabblX U CHJIbHBIX KMCJIOT, OCHOBaHHU1 U UX coJieit, KpUBbIE

135



TUTPOBaHHUsA (HENTpAIU3aLIMK) UMEIOT YETKO BhipaXeHHYI0 S-00pa3Hyio
¢opmy, BcaieactTsue Toro yto ¢akrop pH ects nokasarenb jorapupMu-
YECKHH.

3ta cyllecTBeHHas HeJMHEHHOCTD 3aTpyaHsieT Hcnoab3oBaHHe pH
KaK napaMeTpa KOHTpOoJIsl lipoliecca HeiTpaiu3auuu. OHa NpUBOAMUT K
TOMY, YTO NMPU OAHOM U TOM Xe€ MpHUpallleHUH KOHLEHTpALIUHU 3a-
rpSA3HEHUI B CTOYHOI BOe U3MEHEHMUS MOTEHUMaIa, U3MEPEHHOIO Ha
pa3HbIX AMana3oHax wkansl pH-MeTpa, MoryT oT/iMuaTheest ApYT OT Apyra
BO MHOrO pa3. Tak, B croyHoi#i Boae npy pH = | ymeHblUeHHE coaepxka-
HUsl cepHO#M KUCOThI Ha 50 Mr/J1 BbI30BET HUYTOXHOE yBeauyeHue pH
(okono 0,01 enmHunubl pH). Takoe Xe yMeHblLUEHUE KMCJIOTHOCTH TNPH
pH = 3 Bbi3oBeT yBeniMuyeHHe nokasaHuit pH-merpa Ha 4 eIMHULIBL.

CyuuecTBeHHO UcKaxaeT (opMy KpUBBIX THTPOBAHHUS MPUCYTCTBUE
B pacTBOpPE KUCJIOTbl KATUOHOB METAJLIOB.

KoHTponb HeiTpasin3auMOHHOM OYMCTKH CTOYHBIX BOI OT TSDKEJbIX
METAJUI0B MOXHO OCYLLIECTRIATL N0 MUHUMAIbHOM, MPaKTHYECKH JOCTH-
XXHMO# MX OCTAaTOYHOI KOHLIEHTpaLIMH T0ocsIe MOCJIEAYIOLLEH CenapaLyHy.
YKa3aHHbIit HOpMaTUB VTS HauboJiee YacTo BCTPeYaloLLMXCS B CTOYHBIX
BOJIaxX TAXEJIbIX METAJUIOB U TEXHOJIOTMM NMpUBeEEH B TabJ1. 2.23.

B npakTH4ecKHX yCIOBHSIX Ha MpoLiecC HEMTPaIU3aLuM OKa3blBalOT
BJIUSTHUE TEeMIIepaTypa CTOYHO BOAbI, MPUPOAAa U KOHLEHTPALIUA Op-
raHMYeCKHUX BellleCcTB B Hel. BaxHylo posib B AMHAMHYeCKHX CBOMCTBAX
peakuUMit HEHTpaATU3aLUM UTPAIOT OCOOEHHOCTH peareHTa. B OTKpbIThIX
M 3aKpbITbIX reTeporeHHbIX cucTeMax (rnpu ¢GpuIbTpaLlMOHHOM OYUCTKE
BOJI1bl) MOTPEOHOCTDL B HEATPAIU3ATOPE YBEIUYUBAETCH B HECKO/IBKO pa3
MO CPaBHEHMIO C TOMOT€eHHOM peaKkLIUeil.

Mepoit AMHaMUKH peakUUHM HEUTPATU3aLIMHU MOXET CITYXHThb KO3()-
¢duumneHT 6ydepHOCTH, ornpenesieMblii o popmyiie

B=A¢/ApH, (2.6)
rae AQ — M3MEHEHHE KOTMYECTBA peareHTa, Mr-3KB/am’;
ApH — u3meHeHue pH.

Ha psine npeanpuaTHii XMMHYECKOH NMPOMBbILLUIEHHOCTH 3HaYeHHe
Ko3ddpHuueHTa OYyPepHOCTH MOXET U3MEHSATLCS B IECATKHU pa3 B Te-
YeHHe rojaa.

bonblioe ocioxHeHUe MNPy KOHTpoOJie OYMCTKH Mo napamerpy pH
BHOCHT HECTALIMOHAPHOCTb KOHLEHTPaLLUK MHOTOKOMMOHEHTHBIX 3a-
rpsi3HeHuid. HelTpanu3auus Takux CTOYHbIX BOJ Ia€T HE OIHY, a MHO-
X€eCTBO KPUBbIX MOTEHLIMOMETPHUYECKOIO TUTPOBAHUSA,, KaX/as U3 KO-
TOPBIX COOTBETCTBYET OMNpe/ieIeHHOMY COOTHOLLIEHHUIO KOHLIEHTpaLU i
KOoMNnoHeHTOB. [1o3TOMy Henb3q Ucnoib30BaTh TONLKO oauH pH mns
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KOHTpOJISi HeMTpain3allii CTOYHBIX BOJ C CWIbHO NepeMeHHoi Oydep-

HOCTbIO.

Tabnnya 2.23

MHHHMaanaﬂ, NPpaKTU4eckn AOCTUXXMMAA OCTaTOYHaA KOHUEHTpaUuuAa TAXenNbIX
MEeTannoB B 04U EHHbIX CTOYHbIX BOAAX

Metann | NpaxTuuecku nocTn- TexHoNorna oOUNCTKH
XUManA oCcTaToYHan
KOHUEeHTpauua,
mr/am®
MbilwbAK 0,05 OcaxpaeHue ¢ noMouwbio cynbduacoaepxauiero
peareHTa +$uUnLTpoBaHue
0,005 CoocaxneHve Ha Xnonbsx rmapokc1aa xeneaa
Bapui 0,5 OcaxpaeHue c nomoLbio cynbdarcoaepxaliero
peareHTa
Kaamuii 0,05 CoocaxaeHve Ha XNoNbAX NMMAPOKCHUAa Xenesa
0,05 OcaxpeHue B popme ruapokcvaa npy pH 10-11
0,008 OcaxaeHue ¢ nomollsio cynsduacoaepxailero
peareHTa
Mepnpb 0,02-0,07 OcaxaeHue B popme ruapokcmuaa
0,01-0,02 OcaxaeHue c noMoiLkio cynsduacoaepxallero
peareHTa
PryTb 0,01-0,02 OcaxaeHuwe ¢ NOMOLLBIO cynbduacoaepxatlero
peareHTa
0,001-0,01 CoocaxaeHue ¢ anioMmHuem
0,0005-0,005 CoocaxaeHwe Ha XNonbAx r’MAPoKCUaAa Xenesa
0,001-0,005 MoHHbIn 06MeH
Hukenb 0,12 OcaxneHve B popme ruapokcuaa npu pH 10
CeneH 0,05 OcaxaeHue ¢ NOMOoUWbIO cynbhuacoaepxallero
peareHTa
LmHk 0,1 OcaxpaeHvie 8 popme ruapokcuaa npu pH 11

B 3THX cyyasix OAHUM M3 BApUAHTOB CUCTEMbI KOHTPOJIS Npoliecca
HeHUTpaJiM3alluu MOXET ObITb COBMECTHOe npuMeHeHUue pH-MeTpa u
aBTOMaTHueckoro TutpoMerpa. OnpeneseHHOEe COOTHOLIIEHHE 3Haye-
Huii pH ¥ NosIHOM KMCIOTHOCTU WM 1EJIOYHOCTH UCXOIHBIX CTOYHBIX
BOJl XapaKTepu3yeT cTerneHb X 6ydepHOCTH. B peanbHbIX yC1oBUSAX npu
KoJie6aHUAX KOHLIEHTPALUU peareHTa U pacxoJa CTOYHbIX BOA OTHO-
LIeHHe pacxoja peareHTa K BendyuHe pH MCXOOHBIX CTOYHBIX BOJ Xa-
paKTepH3yeT CTeNneHb CaMOBbIpaBHUBAaHUS MPOLIECCA OYUCTKH, €CIU Ha
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BbIXO/IE U3 peaKTopa NoAAepXUBaeTcs HeWTpaibHas peaklusi oopabo-
TaHHBIX CTOYHBIX BO/I.

YcpenHeHuHe CTOYHBIX BOJ — METO/I, HCTOJIb3yeMBbIil [UTS BbIpaBHH-
BaHUSl KOHLIEHTpaLIMi 3arpsi3HEHUI ¥ peakLIMU cpelbl MPH CITYCKe KHC-
JIbIX U LLEJIOYHBIX CTOKOB B IPUEMHUK CTOUYHBIX BOJI, a TaKXe U1 Bbl-
pPaBHWBAHMUSA PacXoi0OB yaansieMbIX CTOKOB. BMeCTUMOCTDb ycpeAHUTE IEH
00bIYHO cooTBeTCTBYET 4—12-yacoBoMy NpUTOKY. JIns npeaorBpaite-
HUS BbiMaleHUs1 OCalKa YCpPeAHUTETH YacTo 060pyayIOT MELUATIKAMH.
HUHorna ang 3Toit Lieam noaalot BoO3ayX ¢ HHTEHCUBHOCTBIO HE MEHee
2-5 M3/ (4 x Mz).

IMoBcenHeBHbBI KOHTPOJIb 332 paboTOi ycpeaHHUTeNs obecnieuuBaeT-
Cs onpeaeeHUEM OIHOro — ABYX NokKa3aTeseil, HanpUMep BEJIMYUHBI
pH cpenbl, nepMaHraHaTHOH OKMCISIEMOCTH, B1Aa crieLUdHUYecKoro
3arpasHeHud. LlenecoobGpa3Ho ucnonib30BaHHE 3KCIPECC-METOOB.
Haubonee HaneXHO KOHTPO/Ib MPOLIECCOB YCPEAHEHHUS, TaK Xe€ KaK U
HEeATpaIM3aLIMU CTOYHBIX BOI, IOCTUraeTcs IMyTeM NMPUMEHEHHS aBTO-
MaTUYECKUX U3MEpUTEIeil KayecTBa BOJbI.

ITo o6eMy rpapuky orbopa cpenHecyTouyHbIX Npo6 1—2 pa3a B
10 AHe# NMpOU3BOAMUTCS MOJIHbIM aHAJIM3 BOAbl Ha BXOJE W BbIXOJE U3
yCpeaHUTENS, MO3BOJISIIOLLIMHA OLIEHUTb BO3MOXHOCTb U 3(DHEKTUBHOCTD
ero paboTbl, a TakxXe paboTbl NOCAEAYIOLLIMX COOPYXEHUH.

OnHuMH U3 cambiX 3PPEKTUBHBIX CTOCOOOB U3BJIEYEHUST U3 CTOY-
HBIX BOA OTAENbHBIX KOMITOHEHTOB (TAXeJble MeTaslJibl, HedTernpo-
nykThl, xJjopopraiuka, CIT1AB, ¢eHonbl) aBnsitorcst copbums, dora-
LIUS U YAbTpadWUIbTpaLIUS.

Copbuus MHOrMX NpuMeceii MPOXU3BOICTBEHHBIX CTOKOB 3¢ ¢eKTHB-
HO NPOXOAMWT Ha aKTUBUPOBAHHOM YrJie. KpoMe akTHBUPOBaHHOIO yIst
B KayecTBe COpOEHTOB HaxXOAAT MPUMeHEHUE MIHHBI, TOpd, ONMWIKH,
30J1a, HOHOOOMEHHbIE CMOJIbl, OKCUTHUAPATHI XKeJie3a U ATIOMHHHS U Ip.

Cop6OLuio OCYLIECTBIISIIOT B CTATUYECKUX U IMHAMHUYECKHUX YCIIO-
Busix. B nepBoM BapuaHTe cCOpOEHT B BU/lE KPOLLIKH WIH MOPOLLIKA BBO-
JAT B OYHLLAEMYIO CTOYHYIO BOAY; IMOCJ€ ONpeAe/ieHHOrO BpeMEHHU
KOHTaKTa cMecb oTcTauBaeTcsd. Bropoit BapuaHT npeaycMaTpuBaeT
dunpTpaumio obpabarbiBaeMOi CTOYHOI BOABI Yepe3 cloit copbeHTa.

OcHOBHO# TEXHOJIOrHYECKON XapaKTepUCTUKOM Mpoliecca copoLIMH
ABnsieTcs copObLMOHHAasA croCOOHOCTD, onpenesieMas KOJIMYeCTBOM
3arpsisHeHHUit, ocTtaBluuxcs B 1 M> wiu 1 Kr cop6eHTa. DTa BeMyMHa
obycnoBnuBaeT obLIMiA pacxoa copbeHTa, a C/Iel10BaTe/IbHO, ONHY U3
OCHOBHBIX CTaTeil pacxoJa Ha OYMCTKY CTOYHbIX Boad. OTHeCeHHas Ko
BpeMEHH Mpoliecca, BeIMYMHa COpPOLIMOHHOMN CITOCOOHOCTH NO3BOJIsET
onpeaeanuTb 06beM COpOLIMOHHBIX KOJIOHH.

138



Hau6onee cnoxHoit yacTbio cOpGLIMOHHOTO Mpoliecca BISeTCs pe-
reHepauusi copbeHra. [1ns u3BieyeHUss COpOMPOBaHHBIX BELIECTB MpPH-
MEHSIOTCA 3KCTparupoBaHUe OpraHUYeCKUM pacTBOpUTEIEM, U3MEHE-
HHEe CTeMeHU AUcCoLMaLUu ciaboro 3/ieKTpOJIMTa B paBHOBECHOM
pacTBope, OTTOHKa ancopOMpOBaHHOIO BElECTBA C BOASHLIM MapoM,
ucnapeHue ancopbMpoBaHHOIO BellleCTBa TOKOM MHEPTHOIO ra3oo6-
Pa3HOIo TEIUIOHOCUTENS. B oTaeIbHBIX CllyyasX OCyLLECTBISIIOT XUMH-
YeCKHe npespalleHUs copOMpoBaHHbBIX BELIECTB € Mocieayiouiei
necopbuueit.

KoHTponb 32 npoueccamu ¢ioTalini aHalorMyeH KOHTPOJTIO 32 Mpo-
LeccaMM CelMMEHTaLIMK1, HO BKJIIOYaeT onpeaesieHue napaMeTpos, cre-
UMGUYHBIX 411 3Toro Metoaa. Tak, ¢hbUKcupyloTcs oblliee U yaenbHoe
KOJIUYECTBO BO3/lyxa, NogaBaeMoro Bo (JioTaTop; AaBjleHHUe, Mo KOTo-
PbIM BO3lyX BBOIMUTCSI B COOpPYXEHUE; 0ObeM 00pa3yloLLEinCs NMEHBI U ee
cocTtaB. M3 xUMHUYEeCKHX XapaKTepUCTHUK Yallle BCEro ornpeessieTcsi ua-
MEHsIEMbli1 MoKa3aTe/ib, HampUMep KOHLEHTpaLIMA yaaisieMbIX Macio-
HedTenpoaykros. O6LIMit aHau3 Boabl npoBoaAaT 1—2 pa3a B 10 aHeil.

DnoTalMOHHBIN Npoliecc NpoTekaeT B 4—6 pa3 ObICTpee OTCTauBa-
HUS NPU 0OAMHAKOBOW 3¢ ¢dEeKTUBHOCTH YAANEHUS 3arpﬂ3ncnun [1pn
¢bIOTaLMK CTOYHBIX BOJ, CONEPXALLMX 0Koso | Kr/M> B3Beceil, Poxo-
XUTENbHOCTDb (hJIOTaLIMM COCTABSIET He MeHee 45 MUH, NpPU coaepxa-
HHMM B3BeLIEHHBIX BelleCTB 4—7 Kr/M> — He MeHee 30 MuH [16]. OnTH-
MaJIbHBIi YAEJbHbII pacxol Bo3yXxa B HECKOJIbKO pa3 MpeBbILLAET TO
KOJIMYECTBO BO3/lyXa, KOTOpoe Heo6Xoaumo s co:mauml yCJIOBUA
BCTUTbIBAaHMS arperaToB ¢ TBepAbIMHU yacTuuamu (1—1,6 oM /Kr) OnHa-
KO 60nblION U3OBITOK BO3AyXa MOXET MPUBECTU K HAKOIJIEHHUIO MY-
3bIpbKOB BO3/lyXa IMOJ CJIOEM LilaMa, U TOJIIMHA BEPXHEro 111J1JaMOBO-
BO3/IYLLIHOTO CJ10§l, YBEJIMYMBAACh, MOXET NOCTUYb 06J1aCTH rMApaBIU-
YeCcKHUX BO3MYILUEHUIA, co3aaBaeMOil BMYCKHbIMU YCTPOHCTBAMU, YTO
yxyawut 3¢ ekt dnoraunu. [ToaToMy BbicoTa €105 HaKanJIuBaeMoro
LJ1aMa He J0JDKHa npeBbiiath 0,5 M M orpaHMYMBaeTCst Harpy3ka o cy-
XOMy BelLeCTBY Ha | M? NOBEPXHOGTH BOIHOIO 3epKania BO (IoTaTope.

2.9. KOHTPOJZIb AECTPYKTUBHbLIX METOAOB OHUCTKH
NMPOMBILUNEHHbBIX CTOYHbIX BOA

Ecnu B pe3ybraTe O4YMCTKU CTOYHBIX BOJ 3arpsI3HEHUS pa3pyLLaloT-
cs M NMPOAYKThI pacriana yaaisoTcsl U3 Boabl MU obpa3sylorcs 6e3spen-
Hbl€ U1l BOAHBIX OOBEKTOB COEAUHEHUS, TO TAKUE METOABI OYUCTKHU
Ha3bIBaIOT AeCTPYKTUBHBIMU. Cloa OTHOCST OMOJIOrMYecKoe U XHMHU-
yecKoe OKUCJ/IEHUE 3arpsA3HeHUH, a TaKKe XMMUYECcKoe BoccraHonneHHe
MX BOAOPOAOM M IIEKTPOXUMHUUYECKYIO IECTPYKLIHIO.
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buonozuueckue memodw ouucmxu. U3 necTpyKTUBHBIX METOOB TEp-
BOE€ MeCTO NMPUHAMIEXHUT OUoslornyeckoMy Metoay oyuctku. C no-
MOLLbIO MUKPOOPraHU3MOB Y1a€TCsI MUHEPaTU30BaTh 60JILIUMHCTBO
OpraHUYeCKHMX H pa3pyLUUThb Pl HEOPraHUYECKHUX BELLIECTB.

HUHTeHcHpUKauus paboThl a3pOTEHKOB BO3MOXHa 3a CYET pa3/iny-
HbIX MEPOTIPUATHI: MOBBILLIEHUS KOHLIEHTPALIUHU WA B COOPYXEHHUSX,
BbIpaBHUBaHUS Harpy3ku Ha Wi U HCKJIIOYEHHUS LLIOKOBbBIX NEPErpy3ok,
CO3/1aHHUS ONMTUMANIBHBIX YcJIoBUI MO pH U TeMniepatype, a TakXe BHell-
pPeHUSA CriocobOB OKUCIEHUS C MOMOLLBIO YUCTOrO KUCJIOpOJia UJIU BO3-
Jyxa, oboraleHHOro KUcJopoIOM.

AddeKTUBHBIMH pa3HOBUIHOCTAMHU COOPYXEHHI OHONOrHUYECKOR
OYMUCTKH ABRIAIOTCSA OMODWIBTPbI C MOTPY>XXHBIMHU AMCKAMHU U pSAI HOBbBIX
KOHCTPYKLHUI a3pOTEHKOB.

Paboty 6uookucauTenei, ycTaHOBAEHHBIX Ha MPOMbBILLJIEHHBIX
NpeaAnpUATUSIX, KOHTPOJIUPYIOT TaK Xe, KaK U paboTy a3pOTEHKOB ro-
POACKHMX cTaHUMI. OQHAKO eC/IM KaYeCTBO OYHULLIEHHbIX BOA TUMHUTH-
pYyeTcs Mo cofiepXaHHUIO B HUX KaKoro-aubo ornpeaeneHHOro BelecTBa,
TO MOMUMO OOLLMX CTAHAAPTHBIX XapaKTEPUCTHK NEPHOANYECKH Onpe-
OENSIOT U coiepXaHWe UMEHHO 3TOro BellleCcTBa.

Memoou xumuueckozo oxucaenua. Ilpu HaTUUUKU B CTOKAX NMpUMecei,
OMOXMMHUUYECKU HEOKHUCAEMbIX MU TOKCUYHBIX U1 MUKPOOpPraHH3-
MOB, UCIOJIb3YIOTCS METOAbI XHMHUYECKOIO OKHUCIEHUS, U3 KOTOPBIX
HauboblIee MPU3HAHHUE NMOJYYHI MPOLIECC O30HUPOBAHMUS.

[Tpu UcnoNb30BaHUMU METONOB XMMHUUYECKOTO OKUCIIEHHUS CEpbe3HOe
BHUMaHHUE NPHU KOHTPOJIE 3a NMpOLIECCaMH YIENAETCS COCTaBy KOHEUHbBIX
npoaykToB peakuuu. He uckiloyaloTcs cityyau, Koraa B npoliecce 030-
HUPOBAHUSA KOHEYHbIE MPOAYKTHl peaklIMK OKa3biBaloTcsl Gosiee TOK-
CHUYHBIMH U1l BOIOEMOB, YeM UCXOAHbIE NMPOAYKThI. B TakoM cityyae
3TOT CNocob B KayeCcTBe OCHOBHOr0, 6€3yCN10BHO, HEMPUMEHHM.

O30HUpOBaHHEM yaaeTCs pa3pylUUTb TaKUe TPYAHOOKHCSiIEMble
BelllecTBa, KaK HedTenpoayKThbl, GEHOJIbI, KPACHTENH, HEKOTOPbIE
CITAB, XMHOHBI M Jp.

KoHTpoJib 32 npoLeccoM aHaIoOrHYeH KOHTPOJIIO 32 peare HTHbIMHU
MeTolaMH OYHCTKH CTOKOB; 0co60e BHUMaHUE yaeseTcs onpeaee-
HHIO NMOTPeOHOro KOJIMYECTBA 030HAa, KOTOpOoe 0becreyrnBaeT 3aJaHHYIO
CTeneHb OYUCTKH, a TaKXKe onpenessieT CTOMMOCTb Mnpoliecca.

XHMHYECKOE BOCCTAaHOBJIEHHE BOJOPOAOM NMpUMEHSETCS 1Sl obec-
LIBEYUUBAHUS OKpallleHHbIX CTOYHbIX BOJ MPEeaNpPUATHIA TEKCTHUIBHOM
NMPOMbILLIEHHOCTH.

Okpacka MHOTHMX KpacuTejeii 00yc/ioBieHa HATUYHUEM B MOJIEKYJIe
BellleCTBa ABOMHOM CBA3M MeXIy aToMaMH a3oTta. Eciu ata cBa3b pas-
pylliaeTcs, TO BELLECTBO TepsieT oKpacKy. Ha 3ToM npuHumMne u ocHo-
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BaH MeTo obecLiBeYUMBAHUS BOJIOPOAOM, KOTOPbIi1 MPUCOEAUHSIETCA MO
MECTY 1BOIHOI cBsi3U. Bogopoa nonyyaior B pe3yJibTare BO3€HCTBHUSA
COJISHOM KMCNOTHI HA LIMHKOBYIO CTPYXKY U BBOISAT €ro cpa3sy xe Ino
NMoJiyueHUH, Koraa 3¢pdekTuBHOCTL Boaopoaa HauboJibluasi.

Meton obecLiBeuMBaHHs BOJOPOJOM HE CJIEAYET Ha3biBaTh METOIOM
OYMCTKH BOJIbl, TOCKOJILKY 001l1asi cyMMa NpUMecei B HEid, 1O CYLLIECT-
BY, HE U3MEHSETCS.

OkucieHre noa AaBlieHUEM peKOMEHAYETCS NMPOBOAUTD KakK MpHU
MCKYCCTBEHHOM BBEE€HUM KHUCJIopoAa, Tak U 6e3 Hero. ObpabaTbiBa-
€MYI0 CTOYHYIO BOAy (MJIM OCal0K CTOYHbBIX BOJ) HarpeBaoT 10 TEMIIe-
patypsi npuMepHo 150°C nox nasnenuem 0,5—1 MIla. B atux ycioBusix
MPOUCXOAAT peakKUMUU OKUCIEHUS U AECTPYKLIMU OpraHUYECKUX BE-
HIECTB, YTO COMPOBOXAAETCS BbiAC/IEHUEM Ia30B U MEPEXOAOM YacTH
NMPOAYKTOB peakL MU B Xuakoctb. Boaa nocne nogobHoit o6paboTku
NMOJIHOCTbIO CTepUJI30BaHa. MeToa U3yueH, B YaCTHOCTHU, MPUMEHHU-
TeJIbHO K CTOKaM XMMHKO-(papMaLieBTUYECKOH ITPOMBILLIIEHHOCTH.

DneKTpoXuMHYecKasi AeCTPYKLIMS OCHOBaHa Ha OKUCJIEHUH U BOC-
CTaHOBJIEHUM KaK OpraHM4YeCKMX, Tak U HEOPraHMYECKUX COEIUHEHHUH.
[TpuueM 3T peakiiMM BKJTIIOYAIOT B ce€0s1 LLIMPOKUT KPYT MPOLIECCOB: OT
NMpocTeiillieit MOHHOM repe3apsaaKH 10 CJIOXHbBIX NMpeBpallieHUH, exa-
LLIMX B OCHOBE OpPraHMYeCKOro CUHTE3A.

MexaHU3MBbI 2JIEKTPOXUMHUYECKOTO OKUCIEHUS (UJIM BOCCTAHOBJIE-
HUS) 3aBUCAT OT MaTepuasa 3J1IeKTpOAOB, IIPUPOALI MOABEpPraeMbix
3JIEKTPOJIU3Y UCXOAHBbIX MPOAYKTOB, TEMIIEPATYPbl U COCTaBa 3/IEKTPO-
JIuTa (AKTUBHOM peakLIUM Cpebl, MPUCYTCTBUS MOCTOPOHHUX BElLIECTB
WOHHOI0 WIH MOJNEKYJISPHOIO TUMNA, HAUIMYUSI HUHTMOUTOPOB, NMOBEPX-
HOCTHO-aKTUBHbIX BELLECTB U T.I1.).

B HacTtog11ee BpeMs pa3paboTraHa OCHOBaHHasi Ha aHOJAHOM OKHC-
JIEHUU U KaTOAHOM BOCCTAHOBJIEHHUM TEXHOJIOTUSI OYUCTKH CTOYHBIX
BOJ, OT (peHOJIOB, POAAaHUTOB, HUTPOCOEAMHEH U, popManbaeruaa, Me-
TaHOJ1a, KpacuTeeil, CHMa3MHa, LHaHYpXJ10pUla, MPOU3BOAHBIX aHT-
paxuHOHa, 3TUIEHINIUKONSA, 2,4-]1-KUCIIOTDI, MEPEKHUCHBIX OpraHuye-
CKMX COEeAMHEHHUM, cepocoepXalllMX U MPOYUX OpraHMYeCKHUX 3arpsi3-
HEHUW, MPUCYTCTBYIOLLMUX B CTOYHBIX BOAaX MPeANpUATHIA XUMUYECKOIA,
HedTeXMMHYECKOM U IpYTHMX oTpaciieit NpoMbllieHHocTH [17].

ITpoliecc 371eKTPOXUMHYECKOI IECTPYKLIMM OCYLUECTBSIIOT B 3JIEKT-
ponusepax ¢ auacparmoit 1 6e3 Hee. Hannuue nnadpparmel Mexay anek-
TpoAaMH NMPUBOAUT K 3HAYUTEJILHOMY MOBLILIEHHUIO HAMNpPSXEHUs Ha
arnapare M, CJieloBaTeIbHO, K YBEJIMYEHUIO pacXoa 3/1eKTPO3HEPTHH.

BaXHbIM 1OCTOMHCTBOM METO/A 3EKTPOXUMHUUECKOM NECTPYKLIMU
ABJIIETCA TO, YTO 3TOT METOA B OOJILLIMHCTBE CJy4YaeB MOYTH MOJI-
HOCTBIO CHUMaeT MpobJieMy ocajiKka U peareHra.
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[lepeunciieHHBIMM METOAAMH He OrpaHUYMBAETCsl Bce MHOroobpa-
3Ue BO3MOXHBIX MpHeMOB 06pabOTKH NpOMBbILLIEHHBIX CTOKOB. Tak,
B MocJieAHUE TOAbI OOJIbLLIOE YUCIO UCCIeNOBaHHI ObLIO MOCBALLEHO
M3y4yeHHUIO METOI0B MarHUTHON 06paboTKH, Ne3aKTUBALIMK palMOaK-
TUBHbIX CTOYHbIX BOJI U HEKOTOPLIX APYTHX. TpeGoBaHUS K TEXHOJIOTHU-
YECKOMY KOHTPOJTIO 3TUX METOAOB OOBIYHO JOCTATOYHO BHICOKU U MHO-
roobpa3Hbl, ofHaKo aAns aAwboro npoiecca OCHOBHONH NMPHUHLIKN
KOHTpPOJisi 00paboTKH BOIbI 3aK/1I0YAETCH B perucTpalluu Haubolee J10-
CTYMHBbIX, aHAUTUTHYECKH HECTOXHBIX U 3(P(PEKTUBHBIX HHAUKATOPOB
npotecca. 3TH UHIAUKATOPbI C1IYXaT OCHOBO# ONMEpaTUBHOrO TEKYLIE-
ro koHTposs. [1pu nonHoM KoHTpoJie GUKCUPYIOTCS U aHATU3UPYIOTCS
napameTpbl, KOTopble onpenensiior 3¢¢heKTUBHOCTb U ITYOMHY Mnpoliec-
ca U ero crouMocTb. [lapamMeTpbl BKJIIOYAIOT JaHHbIE CAHUTAPHO-XU-
MHYECKOro aHaJiu3a KayecTBa BOIbl U OCAKOB, pacXxod BObl, peareH-
TOB, NMapa, 3JIEKTPO3HEPTHUHU U T.1N.

2.10. YNPAXHEHUSA U 3A0AHU

K naparpady 2.1

2.1.1. IIpuBecTH noce10BaTeLHOCTb ONepalHi IPH CTAHAAPTHOM
aHaJM3e TOKCHYHOCTH CTOYHBIX BOJ METO0M OHOJIOTHYECKOTO TeCTHPO-
BaHHSA.

Pewenue. B xauyecTBe TecT-00beKTOB caenyeT BoiOpaTh nadpHUMU
(Crustaceae, Cladocera). OnpenensieMbiit ¢ TOMOLIBIO 3THX paKkoobpa3-
HbBIX MapaMeTp XapakKTepHU3yeT MPOAOIXUTEIbHOCTh HHTMOMPOBaHUS
MX MOABUXHOCTH B 3arpsi3HeHHO# Bojie. Pe3ynbTarthl onpeneneHuit Bbl-
paxaloT B eIMHULIAX paBHOI TOKCUYHOCTH (3KBUTOKC). CTOYHYIO BOIY
OLIEHMBAIOT 3HaYeHHeM | 3KBUTOKC/M>, eci1 B yClOBHUSX TecTa 50%
NMONyJSILUUA TULLIAIOTCS MOABUXHOCTH Ha 24 4.

Ins Tecra BbiOUpatloT naHUM onpeaeneHHoro pasmepa (ot 560 no
800 MmxM). Ha npobe, conepxalieit rpynny Takux nadHuit, MpoBoaAT
NpeaBapyTebHbIN TECT C UCMONB30BaHHEM GUXPOMAaTa Kalusl B KAYECTBE
cTaHIapTa 'mkcwmoc*m (50% naduwmit, HaxoasiLMxcs B Bozie, coiepXa-
wen C, =1,2 Mr/am> K,Cr,0,, iviiaiorcst NOABUXHOCTH Ha 24 y),

3aTeM FOTOBSIT CEPHUIO pa3BeACHHU aHAJIM3UPYEMOI CTOYHOI BOABI
M yCTaHaB/IMBalOT KOHUeHTpauuio C|, npu Kotopoit 50% nadHwuii cra-
HOBATCA HenoABUXHbIMU. CHayana npoBOAAT NpeaBapUTENbHbIN TECT
L1l OPUEHTUPOBOYHOTO ornpenesieHnsi KoHueHTpauuu C,, a 3atem —
OKOHYaTeJIbHbIH TeCT, Ha OCHOBaHUHU KOTOPOTO HaXOAT AeHCTBUTE b-
Hbli pe3ynbTaT. Konuuectso 3KBMTOKC/M’ CTOYHO# BO/Ibl 3KBMBAJIEHT-
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HO KOHLIEHTpaLUHWH Ci, OTKOPPEKTHPOBAHHOI B COOTBETCTBUH CO 3Ha-
YeHHEM Co.

K naparpady 2.2

2.2.1. OueHHTb KJIACC 3arpsi3HeHHs peqHoi BOIbl NPH NOMOLIH GHOJIO-
rMYeckoro Kpurepusi. Onpenensioniue 3ToT HHAEKC NOKA3aTe/lH COCTaBa
pedHoOl BOIbI HMEIOT CJleylolliHe KOHIEHTPalHH, Mr/nu3: B3BellleHHble
Bemecrsa — 27; BIIK — 6,8; 0, — 8,9 u avmonnitnbiii azor — 1,3. Ilpo-
IEHT HaChlleHHS BOJbI KHCJIopoaoM — 78.

Pewenue. ITockonbky hoHOBBIE KOHLIEHTPALIMM HEKOTOPBIX HHIpE-
AUEHTOB KayecTBa B MPUEMHHMKAX CTOYHBIX BOJ B HacTosillee BpeMs
YyacTo npeBbilaloT UX HopMaTuBHble [1[IK, To 15 pacyeroB obuiero
pe3epBa caMOoYHIIaloLIEN CNOCOOHOCTH BOAONPHEMHUKOB MPUXOAUT-
Cs1 UCTIOJIb30BaTh UHTErpaibHble KpUTepuH. OAMH U3 HUX — YHUBEP-
CaIbHBIA OMONOTrUYECKHUit KpUTepHit. B cOOTBETCTBUM ¢ pe3y/ibTaTaMH
HaTypHBIX HaO/I0AEHU 3HaYeHUS BXOJSAILMX B 3TOT HHAEKC NoKa3are-
Jei pa3ObUTHI Ha omnpeneseHHble HHTEPBaJIbl, KAXIOMY U3 KOTOPBIX
onpeneneH 6an B npeaenax or 0 go 30. B Ta6. 2.24 npuBeaeHbl 3TH
MHTEpBaJIbl U COOTBETCTBYIOLLINE UM OaJLIbI.

Tabnuua 2.24
BannbHan oueHkKa cTeneHu 3arpAaaHeHuna Boab!
BaseweHnsie ENK AMMOHNIAHDbINA Pacresopexnsiit
sewecrsa asor Kucnopoa
g g ; <
3 3 3 3, 3 s
R a S (< a L [ G0
BE (2| EY (5| E% |3 ER (2| 2% (3
g% (W | g3 [“9)| 3z Y| 33 g
; ; 5 ; 4
2 ¥4 ¥ 4 G
v
0-10 20 0-2 30 | 0-0,2 | 30 9 10 | 90-100 | 10
10-20 | 18 2-4 27 | 0,3-0,5 | 24 8-9 8 80-90 8
20-40 | 14 4-6 24 | 0,5-1,0 | 18 6-8 6 | 105-120| 8
40-80 | 10 6-10 18 | 1,0-2,0 | 12 4-6 4 60-80 6
80-150 | 6 10-15 | 12 | 2,0-50 | 6 1-4 2 > 120 6
150-300 | 2 15-25 6 |50-10,0| 3 0-1 0 40-60 4
> 300 0 25-50 3 >100 | O - - 10-40 2
- - > 50 0 - - - - 0-10 0
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Kak BuaHo u3 1abi. 2.24, ob1iasi cyMMa MaKCMMaJIbHbIX 3HaYeHHH
fas10B no 5 napaMeTpaM paBHa 100.
Pacyer BeiMuMHBI KpUTEpUS BeaeTcs 1o popMyJie

Buonornyeckuit _ CymMa 6au10B
KPHUTEpHH 10

[TockonbKy npenenbHoe 3HaYeHHe CyMMBbl 6ayu10B paBHo 100, BesiH-
YrMHa OMOIOrHYECKOro KpUTEpHs MpH pacyere no ¢opmyse (2.7) Moxer
Koneb6atbes ot 0 go 10, npuyeM Gosbliiee 3HaYEHHE UHAEKCAa COOTBET-
cTByeT OoJiee YUCTO# BoJE.

YcraHoB/eHa cneayollas KiacCH(pHKaLUMA 3arpsi3HEHHOCTH BOAbI
B 3aBUCUMOCTH OT 3HayeHHU Ouonoruyeckoro kpurepus: 10 — yucras
Boja; 8 — HebosblOe 3arpsa3HeHHue; 6 — Bona 3arpsi3HeHa; 3 — CWib-
Hoe 3arpsi3HeHue U ) — cToyHas Boja.

CoorseTcTBYI01LIME GaJUTbI AJIS pacCMaTpUBaEMOro B 1IaHHOM TpU-
Mepe cocTaBa peyHoit Boaibl 1Mo TabJ1. 2.24 cocTaBsT:

(yenoBHbIX equuun).  (2.7)

NapameTp KoxuexTpauusa Bann
BaseweHHbie BewecTaa 27 mr/pm? 14
BMNK 6,8 mr/am® 18
0. 8,9 mr/am’ 8
0, 78% HacuiweHue 6
AMMOHMUINHBIA 230T 1,3mr/om? 12
Bcero 58

[Toncrasnsis 3HayueHHe cyMMbl 6aJU10B B opMyay (2.7), Nosyuum,
YTO BEJIMYMHA GHOJIOrMYECKOro KPUTEPUS COCTaBJISIET OKOJIO 6 YCI0B-
HbIX €EAUHMUIL.

Takum obpazom, peuHas Boaa, Cyas Mo BeJIMUMHE OMOJIOrHYecKoro
KPUTEPHUS, OTHOCHUTCS K KJ1acCy 3arpsi3HEHHBIX.

2.2.2. BHISICHHTD, KaK BJHSAIOT Ha Ka9eCTBO PeTHOi BO/IbI COpOmenHbie
B Hee CTOYHbIe BO/bi, conepxamue 20 Mr/nm3 Ka3eHHa.

Pewenue. CHayana onpeaenium noTpeSHOCTb peakliMK B KMCJIOpOe
Ha OCHOBE CTEXMOMETPHUYECKOTO YpPaBHEHUA:

CgH,,0;N, + 80, =8 CO,+ 2NH, + 3H,0

KaseunH Kucnopoa [Aunokcuayrnepoaa Ammuaxk Bopa
MonekynapHaaMmacca 184 256 352 34 54
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JInst moIHOro oKMcneHus KazeMHa Tpedyercs

(20 mr/nm® kasenHa) x (256 Mr Kucnopona) _ = 27,8 Mr/aM® KHCITOPOJIa.
184 Mr Ka3zeuHa

IMonyyenHas BenMyMHa 03HAYaeT, YTO NMPH MOJTHOM OKHUCJIEHUH He-
obxoaumo uspacxonosars 27,8 Mr/,uM3 KHCJIOpoJa B BoJie, YTO U orpe-
nenvr BenuuuHy ee XI1TK. ITockonbKy' Bona B HacumeHHOM COCTOSTHUH
npu temneparype 20°C comepXuT Bcero 9,2 Mr/,uM PacTBOPEHHOTO
KHUcJiopoa, cyieayeT MPUHATh MepbI U151 obecreyeHust TpedbyeMoro ero
KonnyectBa. OTMeTHM, 4TO ¢ oMolsio ogHoro XITK Henb3st onpene-
JINTB, KaK OBICTPO pacXOdyeTcsi KUCJIOPOd, HAET WIK He UIET peakLUs
JI0 KOHLIAa U C KaKOW CKOPOCTbIO KMCJIOPOJ MOXET NMOCTYMNaTh B MOTOK
BOJIbI.

K naparpady 2.3

2.3.1. PaccunTaTh KOHUEHTpaLHIO NecKa B CTOYHO#H BoJe, MOCTymNa-
lolei Ha OYUCTHYIO CTAHIHIO, H acb(bex'ruanocn gaﬁom NecKOJIOBOK,
eCJIH B HHX 3a/iepXHBaeTcs necka 15 avM° na 1000 m°. Conepxanue necka
B OCcaJIKe NMepBHYHLIX OTCTOHHHKOB 6% (MO Macce), KOJIHYECTBO 3TOr0
ocajaxa cocrapiser 0,25% no oobeMy oT pacxona oopabaThiBaeMoii Boabl,
BJIAXHOCTDb ocaaka 93%.

Pewenue. OG111ee KOMMYECTBO NMECKa OMPEAENAIOT KaK CYMMY IeckKa,
3a71ep>XXUBAEMOTO NMEeCKOJIOBKAMH U MePBUYHBIMU OTCTOMHHKAMHU.

PaccumnTaeM yacTb rnecka, yJaaBiMBaeMoro neckonoBkamu. [1pu atom
BCe pacueThl MpUBeaeM K | IM> CTOUHOI BOMBI, KaK M MPUHSTO IS
BbIpaXX€HHUSI KOHLIEHTPaLUH IO JI0OOMY BUAY 3arpsi3HEeHHIA.

U3 ycnoBus 3agaum C/IENyeT, 4TO B MECKONIOBKaX Ha 1 am? crouHoi
Boabl 3agepxuBaercs 0,015 cm” necka no o6veM My. O6BeMHYI0 Maccy
necka Npu pacyerax npuHUMaeM pasHo# 1,5 T/mM°, wiu 1,5 r/CM

CrnemoBareibHO, B ECKOJIOBKAX yJaBJIMBaeTCs MecKa (no Mmacce)

0,015 x 1,5=0,0225 r/am> = 22,5 mr/am°.

Jlanee ofnpenennM YacTb MeckKa, yaaasieMoro ¢ ocaikoM NMepBUYHBIX
orcroiHukos. [1o ycnosmo c 1 JIM3 obpabaTbiBaeMOI BObI 0Opa3yercs
ocanka 0,25%, unu 2,5 cM /nM ITo Macce npu BIaxXHOCTH ocanka 93%
(v o6BemMHO# Macce | F/CM ) cyxoro BelllecTBa ocaaka Ha 1 AM> BObI
6yner

2,5% 1%0,07=0,175 r/am, wnu 175 mr/am>.

Tak Kak KOJIMYeCTBO Mnecka cocrasisieT 6% no Macce 1o OTHOILLe-
HHIO K CYXOMY BeLLECTBY OCajika, TO Macca Mecka B ocajke Gyaer

175 % 0,06 = 10,5 mr/am>.
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Takum obpa3oM, B HCXOAHOM CTOYHOI Bojae obllee conepXaHHe
NneckKa COCTaBMUT

22,5+ 10,5 = 33 mr/om>.

M3 3Toro KonnyecTBa neckKojoBKaMH 3aepXxaHo 22,5 Mr/nM3, Wi
68,2% necka.

2.3.2. Kak u3MeHHTCA 00beM OTKAYHBAEMOTO M3 NMepBHYHBIX OTCTOH-
HHKOB 0CajJKa, ec)H o0ecnedHTh CHHXKEHHEe ero BJaXHOCTH ¢ 94 1o
92,5%?

Pewenue. I(onuem'pauuﬂ CYXOIO BELLIECTBA B OCAIKe BIXHOCTbIO 94%
cocrapnser 60 r/nM a B OcallKe BIXHOCTBIO 92,5% — 75 r/am’. YToGbi
nonyuuTs 1 AM® ocanKa ¢ KOHLEHTpaLMei CyXoro BEILECTBa 75 I, HyXHO
B3AThb XHAKOTo ocanka ¢ 94%-Hoii BraxHocTbio 75 : 60 = 1,25 am°.
CnenoBaTenibHO, 00beM Ocagka yMeHbluuTcs ¢ 1,25 ao | am>, win B
1,25 pasa. (OGbeMHasi Macca ocalka NpUHMMAaeTcs paBHoii 1 kr/am’.)

2.3.3. OnpenejHTs TEOPETHYECKYIO MOLIHOCTL P, Tpebyemylo ansa no-
CTIDKEHHSI B MEXaHHUECKOM CMECHTeJie BMeCTHMOCTBIo V= 2800 m> Bes-
YHHBI cxopocmom rpajJiHeHTa NepeMellIHBAHHS CTOYHOMH BOJIbI C peareHToM
G = 100 ¢, Temneparypa Boani 15°C; p = 1,139 Hxc/m?.

Pewenue. UcnonbayeM B KauecTBe Mepbl 3P deKTUBHOCTH NepeMe-
LUMBaHUS BETUYUHY 3aTpauyeHHON! yaeNbHON 3HEPTrUH, NOCKOJBKY C
NOBbILIEHUEM SHEPro3aTpat YBEJIMUUBAIOTCS OAHOBPEMEHHO TypOYIH-
3allUs BOAbl U CKOPOCTHO# rpaJlMeHT YaCTHLL peareHTa, MpUBOIALLIMIA K
YAy4llE€HHIO KayecTBa nepeMeLliMBaHUA ABYX CUJIbHO pa3jiIMuHBIX MO
obbeMy cybcTaHuMit — Boabl M peareHTa. Ha puc. 2.9 nana Mozens,
WJUTIOCTPUpPYIOLLIas GU3HYECKHIT CMBIC 3TOTO IrpaJiMeHTa.

Kak BUAHO U3 pUc. 2.9, MeHblLEH YacTULIe peareHTa coobLueH 6osnee
MOLLIHBI UMITYJIBC HCDCMCUJHBaHHH BEJIMUMHA KOTOPOTO MO CKOpo-
CTHOMY IpaJlMEHTY COoCTaB/sieT 25 ¢~

IIns KonuyecTBeHHOIo BbipaXeHHUst cKopocTHoro rpaaueHTa T. KaMm-
MOM NpeJIOXEHa ceaylollias SMnupuyeckas opmyna, yuuTbiBaoLLas
3HEPIrUIO CMELLEHHS:

P=G*xuxV, (2.8)
rae P — MoulHOCTb, 3aTpauyMBaeMas Ha cMelleHue, BT;
G — CKOpOCTHO# rpalMeHT, ¢ ;
L — AMHAMHUYeCcKas BA3KOCTb BObI, Hxc/M%;
V — BMECTHUMOCTb CMECHUTEIA, M,

IToacrasus B popMyny (2.8) ncxoaHbie JaHHbBIE, NMONYYUM
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P=G*xpx V=(100c")?x (1,139 H x 10 c/m?) x
x (2800 M) = 31,892 Br.

- v, =2,25 Mm/C

N

Av=0,25 m/cC

= v, = 2,50 Mm/C

0,25 mm/c
0,01 mm
Puc. 2.8. PacyeTtHan cxema onpefienieHn CKOPOCTHOro rpaaueHTa:

1 — cMmecuTenbHaRn Kamepa, 3anonHeHHan BoOA0RA U peareHTom,
2- nepemeLlnBaemMbie YacTuubl peareHTa, ABMXYLWMECA N0 HanpaBneHnio CTpenkn

G (CKOpPOCTHOI rpaaneHT) = =25¢ .

K naparpady 2.4

2.4.1. CroJIbKO Hia o0pa3yeTcsi IpH OHONOrHYeCKO# OYHCTKe CTOYHBIX
BOJ H KaKOe KOJIH4eCTBO BO3/lyXa HeoOX0AMMO NoJaTh B A3POTEHKH i
BbINOJHEHHS TpeOoBaHuii HopMaTHBa?

DKCMIyaTAUHOHHbIE YCJIOBHSA NMpouecca NOAroTOBKH aKTHBHOIO KA
s oﬁpaﬁtmm NOPOACKHX CTOYHBIX BOJ1 cJieayiomue. Pacxos cTouHbIX non
40 Thic. M*/cyT, HCXONHOE ColepKaHHe nsnemennux pemects 90 r/m’,
BIIK ., (L,) B HCXOQHBIX c'roquwc Boaax 300 r/m>, BIIK .. B cOpachi-
BaeMbIX CTOYHBIX BoAax 15 I‘/M (HopMaTHB).

Pewenue. T1o popMyne (2.2) npypoCT HU1a COCTaBUT

Ip = 0,8 x 90 + 0,3 x 300 = 162 r/m’
WU C YYETOM NMpOU3BOAUTEIBHOCTH CTAHUUH
40 000 M>/cyT x 162 /M : 106 = 6,48 T/CyT.

Pacxon Bo3zyxa 1ipy MHEBMaTHYECKO# CHMCTEME aspaliui MOACYH-
TaeM o oTHoleHuo K 1 kr cHstoit BITK, . Ynanenue BIIK_ __ co-
cTaBJIsieT

40 000 M*/cyT x (300 — 15) r/M> x 107 = 11 400 kr/cyT.

J11sl TOPOACKMX CTOYHBIX BOJ MPH MEJIKOMY3bIpyaToi CHCTEME a3-
pauuu pacxonyercsi 50 Kr Bosayxa Ha | kr cHstoit BITIK . nJIOTHOCTb
BO3ZlyXa NPH CTaHIapTHBIX TEMIEpaType U JaBleHUH paBHa 1,203 KF/M
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Toraa o6ias noTpe6HOCTL B BO3AyXe U1 CTAHLUMHU OGMOXMMHUYECKOM
OUYMCTKHM Oyner paBHa

11 400 x 50 : 1,203 =473 815,5 m>/cyr.

K naparpady 2.5

2.5.1. OnpenennTb HeoOXoaAHMbIE MapaMeTphl XJIOPATOPHOH ycTa-
HOBKH, NPOEKTHPYeMOH /1A Ne3HH(EKIMH CTOYHOMH BO/IbI HA CTAHIHH OHO-
XHMHYECKOH OYHCTKH NPOH3BOAHTEIbHOCTDIO Qcp_ =20 000 M’ /cyT npH
odmem ko3dpuumenTe HepaBHomepHocTH K o = 1,39.

Pewenue [18]. CpenHuit ceKyHIHbIN pacxoa Boabl Ha OYMCTHYIO
CTaHLHMIO COCTABUT

Qo™ Qcp_cw/ (24 x 3600) = 20 000 / (24 x 3600) = 0,23 m*/c.
ITpu K ¢, = 1,39 MakcuManbHBbIi YacoBoO# pacxoz

Oep. 2000 3
Quaxc.q= ;:YrXKoﬁm=7XI,39=1158M /L{,

[Tpu no3e xy1opa A ae3anHbeKuMK cToyHbix Bon [l =3 r/m’ pacxon
xyopa 3a | Y npy¥ MaKCHMaJIbHOM pacxojie COCTaBseT

_ D X Qe _ 3X1158

= =3.47 :
& =""1000 1000 bk
Pacxon xsiopa B CyTKH
X
B Xy _3x20000_0

Ea=""1000 1000

B xsiopaTopHOii NpeaycMaTpMBaeTCs YCTaHOBKA IBYX XJIOpPaTOPOB
JIOHHUHU-100 ¢ poramerpom PC-5. OauH xnoparop pabouuii, a apy-
ro — pe3epBHbIN.

Jnsa obecneyeHuUs TpebyeMoit NpOU3BOAUTENILHOCTH B | 4 HeobXo-
JIUMO UMeTb OaJUTOHOB-HCNapUTeiei

rae S, =0,5-0,7 kr/y — cbem xy10pa ¢ oqHoro 6ajuIoHa BMECTUMO-
ctbio 20 J1, coaepxallero 25 Kr XHAKOro Xjiopa.
BanoHbI-HCTIApUTENIN XpaHATCS B paCXOAHOM cKJiaae xinopa. s
KOHTPOJISl 32 paCXOAOBaHMEM XJIOpa Ha CKJlaJle yCTaHaBJIMBAIOT BOE
urdepbaaTHbix BecoB Mapku PI1-500-T", Ha KoTophIx pazmeLuaiorcs no
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ceMb 6annoHoB. Kaxable Becbl ¢ 6aTOHAMH SBJSIIOTCA YacTbiO ABYX
CaMOCTOATE/IbHBIX YCTAHOBOK, paboTaloLIHUX NMEePUOAHYECKH.

XnoparopHas obecrieyHBaeTcsi OABOAOM BOIbI MUThEBOIO KayecTBa
¢ nasieHueM He MeHee 300 kITa u pacxonom

Q=g xq,=347x0,6=2,08 M/,

rae ¢,.,=0,6 MB/KF — HOpMa BoaonorpebieHus B M> Ha 1 Kr xJ10pa.

IMopaya xyiopHoIt Boabl 1S Ae3WH(pEKLIMM CTOYHOH BOIBI MPOU3BO-
JUTCA Mepel cMecuTelieM Tuna «iotok Ilapiuana» ¢ rop1oBMHOM LIK-
puHoii 500 MM, roTepst Hanopa B KoTopoM paBHa Ah = 2 KI1a.

Ins obecneyeHHUss KOHTAKTa XJiopa CO CTOYHOI BOJO# 3aNMpoeKTH-
pOBaHbl KOHTaKTHbIE pe3epByaphl 110 TUMY FOPU3OHTANbHBIX OTCTOM -
HUKOB. Ux 06beM

- - - 3
V= Qe X T= 1158 %30/ 60 = 579 M,

rae 7 = 30 MHH — NMPOAOIXXHUTENBHOCTb KOHTAKTa XJIOpa CO CTOYHOM
BOIOH.
ITpu cKkopocTH ABUXEHUS CTOYHBIX BOJ, B KOHTAKTHbIX pe3epByapax
v= 10 MM/c ux 1n1MHa paBHa
L=vxT=10x30x60/1000= 18 m.
ITnowane nonepeyHoOro ce4yeHUs
_ — _ 2
w= Vx_p./L—579/ 18 =32,2 M°.
[Mpu rny6une H = 2,8 M ¥ lLIMpHHE KaX0# ceKLmnu b= 6 M Kosinye-
CTBO CeKLIUH

n=w/(bx H)=32,2/(6x2,8)=2wr.

K naparpady 2.6

2.6.1. OnpeneauTs MAaKCHMAJIbHBIIH BbIXO0]] OHOrasa H3 pacnasmerocs
OpraHHYecKoro BelllecTBa ocajka.

Pewenue. DTy 3a1a4y MOXHO PELIUTb, €CJIM CYUTATh KOJIUYECTBO
MeTaHa, o6pa3oBaBllerocsi Npyu pacnajne opraHMKHu, Kak 9KBUBaJIEHT

XI1K pacnasiierocsi ocajka:
CH, +20,=CO, + 2H,0. (2.9)
W3 ypaBHeHus (2.9) cnenyer, yro oauH monb CH, (22,4 JI NPHU CTaH-

JapTHBIX YC/IOBUSIX) BCTYTAET B peakLuio ¢ AByMs Monsimu O, (64 r no
XTIK). Toraa 1 r XTIK pacnasiuerocst ocanka obpasyer

22,4:64=0,351CH,.
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OnHako naxe npu 6eCKOHEYHO ATUTEIbHOM NpeObIBaHMH OcallKa B
METaHTEHKE HE MPOMUCXOAMUT IMOJHOro pacnaaa Bcero opraHMyeckoro
BELLECTBA OcajiKa MU npesBpaileHus ero B 6uoras. Hekoropas nons op-
raHUYECKOro BellleCTBa CUHTE3UpYyeTcs B GuoMaccy MUKpOOpPraHHM3MOB,
Y4YacTBYIOLIHUX B MpoLiECCe ee pacnana, YacTb MepeXoAuT B paCTBOPEH-
HO€ COCTOsIHUE, CO3/1aBasi LlIeJIOYHOCTDb Cpelbl, @ YacTb BooOlLLIe He cOpa-
xuaetrcs (1urHuH). [ToaroMy HaliieHHOe B JaHHOM 3a1a4ye 3HaUYEHHE
BbIxofa 6Morasa cieayer CYUTaTb OPHEHTHPOBOUYHBIM.

2.6.2. OueHHTh paboTy METAHTEHKOB, €CJIH AHAJIH3 HJIOBOH XHIKOCTH
JaJi B IePBOM MeTaHTeHKe pe3yJbTaThl N0 COAePKAHHIO KHPHBIX KHCJIOT
33 Mr-3kB/aM° H IeJIOYHOCTH 42 MT-3KB/IM°, 2 BO BTOPOM — COOTBET-
cTBeHnHo 8 ¥ 92 Mr-akB/am°. ['a3bi GpoKeHHS B IepBOM MeTaHTeHKe HMe-
lot coctas: 25% CH,, 29% H,, 45% CO,, 1% N,, a Bo BTopoMm — 65%
CH,, 1% H,, 33% C0, u 1% N,.

Pewenue. B coctaBe ra3oB NepBoro MeTaHTEHKa MaJlo NMPOLIEHTHOE
coliepXaHue MeTaHa U B OOJIbLLIUX KOJIMYECTBAX NPUCYTCTBYIOT KOMIIO-
HeHTbI NepBoit (Kucaoi) ¢asbl OpoxXeHUs — YIIeKUCI0Ta U BOAOPOL.
B cocTaBe W10BO# BOIbI 3TOr0 METAHTEHKA XHUPHbBIX KUCIOT 3HAYUTENb-
Ho Oosibllie npenena Ui HOpMaJibHO paboTaloILEro COOPYXEHUS NpPH
OQHOBPEMEHHO HEBBLICOKOM 3ariace weao4yHocTH. Bee 3Th nokasarenu
OAHO3HAYHO CBUAETEJbCTBYIOT O MOAAaB/IEHUHU LIET0YHOM! ¢a3bl npo-
ecca OpoXeHUs U HATUYHUU SAIBHBIX MPU3HAKOB «3aKHCAaHUSA» METaH-
TEHKa.

Jlnst BTOporo MeTaHTeHKa Mnokasarte/iu 1Mo COCTaBy WJIOBOM BOAbI U
rasza HaxoasTcsi B npenenax HOpM cTabuibHO paGoTalollero coopyxe-
HUS.

K naparpady 2.7

2.7.1. PaccunraTh, Kakas 9acTb Wia no o0beMy ynansercs B Buae ¢y-
raTa, 4 onpeleJHTh KadecTBo ¢yrara, eciiH Ha neHTpHYTHpoBaHHe No-
JaeTcA KA BIaXHoCThI0 96,8%. BaraxnocTs 00e3Boxenuoro uia 80%,
3¢ ¢deKTHBHOCTD 3aiepXKaHHA B3BecH 28%.

Pewenue. B 1 M> ncxomHoro una 6bu10 32 Kr CYXOro BelLIecTBa.
B Buae 06e3B0XEHHOro Uiia MoJIy4eHO CYXOro BelleCTBa

32 x 0,28 = 8,96 Kr/M".

O6BeM 3TOro Una njpn ero BiaxHocT 80%, T.e, cooepXaHUH CyXo-
ro BelectBa 200 Kr/M”, cocTasisieT

8,96 : 200 = 0,0448 M>/M°.
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Ecnu ¢ 1 M o6pa6arbiBaeMoro wia nonyqaeTcyl 0 0448 M> 06e3BO-
XeHHoro npoaykra, To ¢yraTa nonyuyurcs 0,9552 M /M YTO COCTaBJISI-
eT 95,5% nepBoHayalbHOro 06beMa uia.

B nonyyenHoM ¢yrate uMeeTcs cyxoro BelliecTsa

32 — 8,96 = 23,04 kr/M°.
KoHueHTpauus ¢yrara no B3pelieHHbIM BEILIECTBAM COCTaBUT

23,04:0,9552=24,] Kl"/M3, wnu 24,1 r/,uM3.

~ Tpu KoHLIEHTpaLMK cyXoro BeliecTsa B dyrate 24,1 r/am°> ero Br1ax-
HOCTb cocTaBasieT 97,6%.

B pesynbrarte ueHTpUdyrupoBaHus noayyunock 6onee 95% ¢yrara
no o6beMy ot o6beMa oTpaboTaHHOTO MJla C KaYeCTBOM, NMPAaKTHYECKHU
ONM3KKUM K McXOnHOMY wiy. BnaxHocTs dyrarta Bcero Ha 0,8% Bbiilie
BJIaAXXHOCTH WJa, MOJaHHOro Ha UEHTpUgYrMpoBaHHUe.

B cxeMe coopyxeHMii 10oJKHA OBITh NPelyCMOTPEHA CHCTeMa o0pa-
6O0TKH WIHU UCMOJIb30BaHUS dyraTa.

2.7.2. OnpeeinTb BAAXKHOCTb 0CAJKA NOCJIe YAaJleHHS HJI0BOH BObI,
€CJIH Ha WIOBbIe IUIOWA/IKH C TOBEPXHOCTHBIM OTBOJIOM BOJIbI MIOJIaH OCAa-
NOK BJaaxXHOCTbIO 97,4%. I1ocne oTcTanBaHHUA YRajleHA HJIOBasi BOJAa B
obneme 50% nepsonal:a.:mioro 00beMa 0caJIkoB C KOHIIEHTpalHel B3BeCH
B Heil 1 r/nM

Pewenue. Pacyet ciefyeT BbINOMHKTL MPUMEHHTENBHO K 1 IM° ocaji-
Ka. an BnaxHoctu 97,4% conmepXaHHe CyXOro BellleCTBa COCTaBJsAET
26 /oM. Tlocne ynaneHus oTcTosBIeiics BObI 0o0beM ocanKa yMeHb-
LiuacsA B 2 pa3a, T.e. CTaJl paBHbIM 0,5 am>. YaaneHo uioBoii Boasl
takke 0,5 amec conepxaHHeM B He#t cyxoro Beulectsa 0,5 r. Cneno-
BaTeabHo, B 0,5 lIM ocaaka 0CTaNoCh cyxoro BellecTBa 25,51, a B
nepecqc're Ha 1 am® — 51 r/,uM [Tpu KOHLIEHTPaLIMK CYXOro BelllecTBa
51 r/am’ BnaXHOCTB ocanka cocTaBuT 94,9%.

K naparpady 2.8

2.8.1. TpeGyercsi KOJTMUECTBEHHO OLIEHUTH BiIHsIHHe OydepHOCTH CTOY-
HbIX BOJ 3aB0/1a OMOXHMHYECKHX PeaKTHBOB Ha KOHTPOJb NMpoliecca X
Helirpamm3aunu. OHH 3arpsi3HeHbl CMeChbio MHHEPaJIbHBIX H OpraHH4ecKHX
KHCJIOT, COJepXKALMXCSA B OCTOSIHHO H3MEHSIOIEMCS COOTHOIHEHHMH H
00J1aJaI0HX 0TYETJIHBO BbipaXKeHHbIMH OydepHbIMH cBolicTBaMu. Ha
puc. 2.10 npuBeeHb! KPHBble THTPOBAHHSA 3THX CTOYHBIX BOA 5%-HOi
H3BECTKOBO# cycnieH3HeH.
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pH

1"

avi

7’ /’

Ca(OH).,
3 Mr-3xks/am?

0 50 100 150 200 250 300

Puc. 2.10. Kpusbie TMTPOBaHNA CTOUHbIX BOA, 38BOAlA XMMWYECKUX PeaKTUBOB:
1 — npo6a Boabi co cnabo BbipaxeHHbiMu Gy epHbiMU CBORCTBaMM;
2 — 10 Xe co cpeaHen GycdepHoCcTbIO;
3 — 710 Xxe ¢ cunbHOA 6ychepHOCTLIO

Pewenue. Pacuer no dopmyne (2.6) B B Mr-sks/ (om° x en. pH) nna
KpHuBbIX puc. 2.10 B auana3oHe uameHeHusi pH or 5 no 9 naer caeny-

IOlLIME Pe3y/IbTAThI:
KpHBast 1-58:4=2;

2—34:4=8,5;

35210:4=52,

rae aAeJIMMoe — pPacxoj U3BECTKOBOM CYCMEeH3UU Ha THTPOBaHHE COOT-
BETCTBYIOLUMX CTOYHBIX BOJ B MI-3KB/IM>, a Ie/IUTe/Ib — AHana-
30H U3MeHeHus pH.
U3 pesynbraToB pacyera ciieiyeT, YTo Ko3dduLmeHT B B 3aBoACKHX
CTOYHBIX BOJIaX U3MeHseTcs B 52 : 2 = 26 pas.
Jlpyrue ¢axkTopsbl, BAUSAIOLIHE HA KOHTPOJIb KayeCTBa CTOYHbIX BO/L
B npoliecce X HEUTpaNu3aUMK, — KosiebaHHs pacxoa 3TUX BOJ H KOH-
LIeHTpaLIMs U3BECTH B BoJe, He noasepraiorcst 6osee yeM 3—5-kpaTHo-
My u3MmeHeHHI0. CnenoBatesbHO, KOMPPHLHEHT 6ydepHOCTH ABNAET-
CA IJ1aBHOM XapaKTEepUCTUKOI KOHTPOJIUPYEMOTO Nnpoliecca.
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2.8.2. Paccunrams pH Gydephoro pacrsopa CH,COOH + CH,COONa,
BKoTopoMC_ _ =C =0,1 Mob.

Pewenue [20]. B aTom cnyyae Lenecoodpa3Ho HCNONB30BaTh ypaB-
HeHue s pacyeta pH 6ydepHoro pacTBopa:

pH=pKn+CCc¢, (2.10)

KHCOTHI

rae pK, — oTpuuarenbHblii JorapudM KOHCTaHTbI AMCCOLMALNM
C1abo# KHUC/IOTBI, /ISt yKCYcHON KuCoTh pK, = 4,75;

Crncroru M Coony — KOHLEHTpaUMH c/1a60i KMCIOTBI U €€ COJH,
MOJIb.
[ToacraBus ucxoaHblie 3HaueHUs B ypaBHeHHUe (2.10), monyuyum:
pH=pK, =4,75.

Ecau B 3TOT pactBop no6aButh HCI KOHLIEeHTpaLueit 1072 Mostb, TO
Mo peakLMH

H*+ClI"+CH ,COO™=CH,COOH + CI”

Konuempauuﬂ cnaboit kuciorsl CH, COOH B pacTBOpE YBEIUUMUTCS
Ha 1072 Monb. CornacHo YpPaBHEHHUIO (2 10) pH pacrBopa paBeH

pH=4,7+Ig OLI—O——4 75+1 0—?—?—4 67.

0,1+107 0,

CnenosarenbHo, pH u3MeHsieTcss He3HauuTenbHO (Ha 0,08 equHu-
ubl). Ecnu 3ro konuuectso HCI 106aBUTh B AMCTU/LTUPOBAHHYIO BOAY,
To ee pH nameHurcs or 7 1o 2 (Ha nATh €eAMHKL). 3HAYUT, PaCTBOP
CH,COOH + CH,COONa nposnsiet 6ydpepHbie CBOACTBA.

ITo3TOMYy MHOI'ME TOKCHUYHBIE coeAnHeHUS B OycdepHbIX pacTBopax
NepeXoNAT B 0CaOK TOJILKO MPH CTPOro ornpeesieHHOM 3HaueHuu pH.

2.8.3.Heo6xomumo ocaauTsb u3 pacteopa Pb2*. Onpeneants, Kakoi
pearent (Na,CO, win Na,PO ) cienyer Henosb30BaTh, YT00bI AOCTHIHYTH
OoJiee NOJIHONO OCAXKIeHHs CBHHIIA Oe3 H30bITKa ocamuTens. [Iponssenenue
pactsopivocth ITP,, ., =3,3x 107" NPy, (po,, =79 X 1074,

Pewenue [20]. Oca)meﬂne CBHMHLA Kap60HaTOM HaTpHs UIET 10 pe-
aKLHH

Pb** + CO,* = PbCO,,
[P = [Pb**] x [CO,] =3,3x 107",
OcraToyHasi KOHLIEHTpaL1s UOHOB Pb** B pacTBope paBHa
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[Pb*1=(3,3x10™*) =1,8x10" mob.
Ocaxnenue cBuHLa ¢ocaToM HaTpUsi UAET MO peakKLUU
3Pb** + 2P0, = Pb,(PO,),,
IP = [Pb?*]* x [PO,>] = (2/3) x [Pb?*],

P = [Pb**]? x {(2/3) x [Pb**]}* = (4/9) x [Pb**)P =7,9x 1074,
OcraTtoyHast KOHUEHTpaL1si HOHOB Pb** B pacTBope

3
[Pb2+]={/9>(7’9xw =4,9%10" Monb.

4

CpaBHHBasi OCTaTOYHbIE KOHLIEHTPaLHH HOHOB Pb** B pacTBopax,
MOXHO c/ieflaTh BbIBOJ, YTO OCaXIECHHE Pb?* docdaToM HaTpus Uaer
6onee a¢pdexkTuBHO. OcraToyHast KOHLIEHTPaLIUS Pb** B cJlyyae INnpHu-
MeHeHust Na,PO, noutu B 37 pa3 MeHblue, yeM npu Na,CO,.

K naparpady 2.9

2.9.1. Heobxoaumo Heitrpaan3oBatsh 100 Kr cepHo#i KHCJIOTHI H yAa-
JIUTH 6 KT HHKeJsl, COlepXKAMIMXCSA B MPOH3BOACTBEHHBIX CTOYHBIX BOJAX.
TpeOyercs yCTaHOBHTD, KaKoe KOJIHYeCTBO HerameHo# u3sect CaO s
3TOro cjeayeT NPHMEHHTb.

Pewenue. IloTpebyercs cnenyoiiee konuyectso CaO:

100 6

+ )x28=62,8 kT,
49,04 29,35

g=(

rae 49,04 u 29,35 — cOOTBETCTBEHHO 3KBUBAJIEHTHBIE MAcChl CEPHOM
KHCJIOTBI U HUKEJIS.
C yyeToM npumecei, coaepxauimuxcsi B TOBapHOI U3BECTH, oDlliee
norpebHoe KOJMYECTBO €€ JOIXKHO ObITh YBesinyeHo Ha 50% u cocTa-
BUT

g2=1,5x%x62,8=94,2 kr.

2.9.2. Ha npumepe 000poTHO# CHCTeMBI OXJ1aXK/1al01Iero BOJOCHa0Xe-
HHuA HrxnekaMcKoro 3apoJia 1o NpoM3BoACTBY CHHTETHYECKOro KayqyKa
pa3paboTaTh TeXHOJIOTHYECKHIi periaMeHT OYHCTKH NPOIYBOYHBIX BOJ| OT
TOKCHYHbIX HHTHOMTOpPOB KOpPpO3HH cTaH. B 000poTHOI cHcTeMe 3TOrO
3aB0JIa, IKCILTyaTHpYIome#HCs ¢ NoBbIeHHbIM K03 pHLIHEHTOM yTiapHBa-
HHSA BOIbl, /IS CHH)KEHHSI KOPPO3HOHHOH aKTHBHOCTH LUHPKYJIAUMOHHON
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BOJIbl YCNELIHO NPHMEHSIOT TPOiHOH IHHK-0HXpoMaTdochaTHbIA HHIU-
GuTop B no3e, mr/am’: Zn** =2; CrO > =3u PO, > =3.

Pewenue. TlpepnoxeHna v ¢ nonoxuTesbHbIM 3¢ peKTOM BHepeHa
TEXHOJIOrUSI OYUCTKU MPOAYBOYHBIX BOJ MO ABYXCTYNEHYaTO! CXEME.
Ha nepBoii nponysounas Bona noakucnsierca no pH = 3—4 u nponyc-
KaeTcs yepe3 GUIbTP C 3arpy3Koii U3 xesie3HbIX cTpyxek. [Ipu atom
IIECTUBAJIEHTHBIN XPOM NEPEBOAMTCA B TPEXBAJIEHTHBII U CHUXaeTcs
conepxaHue gocdaros 3a cyeT 06pa3oBaHUSI HEPACTBOPUMOM COJNHU
Fe,(PO,),. Ha Bropoii cTynenu nponyBouHbie Bobl 06pabaTbiBaloTcs
KaJIbLIMHUPOBAHHOM CO0#M M OTCTaUuBAIOTCS C BbIAEJIEHUEM B OCafOK
HepacTBOpUMbIX coeauHeHuit ZnCO,, Cr(OH),, Fe(OH), u
Fe,(PO,),.

3Ta TeXHOJIOrUsI OYUCTKH MPOAYBOYHBIX BOJ NMO3BOJISIET YMEHbIIMUTD
KOHLIEHTpALIMIO TOKCUYHBIX XpOMa M LIMHKA, a Takxe ¢ocdaroBs 10 Tpe-
OyeMoro Bo0OXpaHHbBIMM OpraHaMH YpOBHSI.

2.9.3. OnpeneauTb yaeabHble (Ha eIMHHIYY CHHMAeMOro 3arpsi3HeHHs)
1103bl peareHToB NPH OYMCTKE CTOYHBIX BOJl OT IHaAHUIOB. BbicoKoTOKCHY-
Hble HHAHHM/BI NMPEBPALIAIOTCA B HETOKCHYHbIE IMAHATHI NOJ AeficTBHEM
CHJIbHBIX OKHCJIHTeJIeH, TAKHX KaK THIOXJIOPHT HATPHA, ra3o00pa3Hblii
XJIop, MOHOHaJIcepHas KucJoTa (Kucjora Kapo), B miesouHoil cpese.

Pewenue. Huxe naHbl cyMmMapHblie ypaBHEHHSI peakLIvii Npu BBeJe-
HUU peareHTOB B LIMaHCOAEPXKalllylO0 BOaY.

Peakuusi ¢ rUNMOXJIOpUTOM HaTpUS:

NaCN + NaClO = NaOCN + NaCl,
¢ ra3o06pa3HbIM XJIOpOM:
NaCN + CI, + 2NaOH = NaOCN + 2NaCl + H,O,
¢ kucnoroi Kapo:
NaCN + H,SO,= NaOCN + H,SO,.

[TepBble Be peaklMd MPOTEKAIOT NMPAaKTUYECKH MTHOBEHHO MPH
3HayeHuu pH > 12, Ho ckopocTb UX ObICTPO NMamaeT npu cHxeHuu pH
(kputnueckoe 3HayeHue pH = 10,5). [Tpu no6om 3HayeHuu pH cHaya-
na obpasyercs xnopucthlit unaH CNCI, KoTopblii TaK Xe onaceH, Kak
LIMAHUCTOBOJIOPOAHAS KUCJIOTA:

NaCN + NaClO + H,0 = CNCI + 2NaOH.

Hauunas co 3HayeHust pH = 10,5, xnopucTeiit LinaH GbICTPO rHApo-
JIU3yeTCs Mo peakUUHn
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CNCI + 2NaOH = NaCl + NaCNO + H,0.

C xucnoroit Kapo cKopocTbh peakliMM OKa3biBaeTcs NMpUEMJIEMOH,
ecau 3HayeHHe pH npesbiliaer 9,5.

3aMeyeHo, YTO BO BCeX CJTyyasiX mepexo/l OT LiHaHaTa K a3oTy Mo pe-
aKLIMH

2NaCNO + 3CL, + 6NaOH = 2NaHCO, + N, + 6NaCl + 2H,0

HIET NMPU TOM Xe caMOM 3HayeHuH pH, KaK ¥ npeBpallleHHe LHaHUA
B LIMAHAT, HO PacXo/i peareHTa NoOBLILIAETCS B TPH pa3a, a BpeMsl peak-
MU U3MeHsieTcs ¢ 5 1o 90 muH. Takoit pacxos peareHTa He OfpaBaH,
TaK Kak lIHaHaThl 00/1af1aloT HE3HAYHTEIbHOMH TOKCHYHOCTBIO.

B Ta6n. 2.25 npuBeaeHb! pacXoibl peareHToB Ha OKUC/IEHHUE | I UH-
aHata CN ™, npucyrcTByloLLero B CToyHoii Boze, 3HadyeHue pH koropoii
npeABapUTEJIbHO JIOBEAEHO A0 ONTHMaIbHOM BEJIMUMHBI.

Tabnuya 2.25

YaensHbie (Ha eAUHNLY CHUMBEMOro 3arpa3HeHus)
AO3bi peareHTOB NPU O4UCTKE CTOYHbIX BOA OT LMAHWAOB

Pearentst NaClO*,mn |Ch,r/NaOH, r | H:S0,**, mn/NaOH, r
Ha 1rCN, 18,2 2,75/3,1 22/3,1
no CTexXMoMeTpum
Ha 1 rCN, 21 3/3,5 24/3,5
notoBapHOMY |n36biTox20%***| wn36uiTok 10% n36uiTok 10%
npoayxry
IIpumeuanusn:

* BuinmycKaeTcst ¢ KOHLUEHTpaLMei akTuBHOro xiopa 150 Mr/am’.
** KonueHTpaums 200 r/am’.
*+* Y36bITOK JOMYCKAETCS NMPH KOHLEHTPaLMK unaHuaoB < 100 Mr/om’.



SAKJNTIONMEHUE

B BonocHaGxeHUH ¥ BONOOTBeIEeHUH HaceJeHHBIX TYHKTOB U MPO-
MBILUIEHHBIX MPEANPUATHIH KOHTPOJIb Ka4eCTBa BOAbl UMEET HE MEHee
BaXHoe 3HaYeHHUe, YEM YCTAaHOBJIEHUE U obecrneuyeHue TpebyeMbiX pac-
XO/IOB M aBJIEHHUI B BOAOPa300PHBIX CETAX U BONOOTBOAALIUX KOJUIEK-
Topax. OT 106pOKaYeCTBEHHOCTH BOJIbl BO MHOTOM 3aBMCHT 3[10POBbE
Jlloaen, caHUTapHoe 61arornojiyyre BOAHbIX 00beKTOB U BO3MOXHOCTD
BbIMyCKa NMPOAYKLIMU, OTBeYalouleil TeXHUYECKHUM YCJIOBUSIM Ha €€
u3srotoBneHue. [103ToMy NOCTOSAHHbBIE YCUIUSL U CPEACTBA JOJIXKHbI
3aTpauyuBaThCs Ha NMoUcK 6osiee 3¢pdeKTUBHBIX TEXHONMOTUIM, CUCTEM
OYUCTKHU, MPUEMOB 3eMJienoJib3oBaHUA U T.A. HopMaTUBBI U UHBbIE
OorpaHUYEHHS JOJIXKHBI YCTAaHABIMBAThCS Ha OrNpeaeeHHbIA Nepros ¢
HOPMAaTHBHBIMU CPOKaAMU BHEAPEHHUS TEXHOJOTHIA.

ITpu u3yyeHumn aucumrUinHbl « KOHTpOIb KayecTBa BOAbI» MO AaH-
HOMY Y4eOHMKY CTYAEHT npuobpeTaeT 3HAaHUS O COBPEMEHHOM COCTO-
STHUU KayeCcTBa BOJIbl B UCTOYHHUKAX BOIOCHAOXEHMS, KAaYeCTBE MUThe-
BOW U CTOYHOM BOJbI, @ TaKXe€ O Mpolieccax, MPOUCXOAAILUX NPU
OYHUCTKEe 3TUX BoJ. OH 3HAKOMMUTCS C BO3MOXHOCTbIO ICHCTBYIOLIUX
OYMCTHBIX CTAHLM YIAISATh U3 BOALI pa3iMuHble mpuMecH. [lonyyeH-
Hble 3HAaHUSA MO3BOJISIIOT CTYAEHTY MO 3KCIJIyaTallMOHHBIM JaHHbIM
J1aBaTh NMpaBUJIbHbIE 3aKI1I04eHUS 00 3¢ PEeKTUBHOCTU paboThbl CTAHLIMHA,
cnocobax peKOHCTPYKLIUMU JEHCTBYIOIIUX OYUCTHBIX COOPYXEHHUM C
LI€JIBIO MOBbIILIEHUST ITYOMHBI OYUCTKH BOJIbI, 2 TAKXKE O HEOOXOAUMO-
CTH MCMOJIb30BaHUS NOMOJIHUTENbHBIX TEXHOJIOTHI1 BOLOOOpaboTKH.

JIns 3aKperuieHUsl TeOpeTHYeCKUX 3HAaHUH U NpUoopeTeHUS He0O-
XOIMMBIX NMPaKTUYECKUX YMEHHUI U3yYeHHE YUeOHOro Kypca JOIXKHO
COMpPOBOXIAaTbcs 1abopaTOPpHBIMU paboTaMM U NMPaKTUYECKMMHU 3aHS -
TUSIMH 1O TEME.

Hcrnionb3oBaHHe MoMy4eHHbIX 3HAaHUI OYAYLLIMMH CrieIMATUCTaMH
MO3BOJIUT UM aKTUBHO CIOCOOCTBOBATH PElLlIEHUIO OHOM U3 CIOXHEH-
KX 3a1a4 COBPEMEHHOCTH — 3allUTe HaLlMOHAJIbHBIX BOAHBIX pecyp-
COB OT UCTOLLIEHHUS U JerpafaliuH.
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