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CucTtembl 3aliUTbI cpeabl OOMTaHUA

COBPEMEHHbIE METOAbl OYUCTKU CTOYHbIX BOA

KoponeB A.H.,
KaHA. Onon. HayK, AOUEHT



PaznuyaloT Tpu KaTeropumn CToYHbIX BOA,
NOCTYynalwwWmnX B NOBEPXHOCTHbIE CTOYHbLIE
OObLEeKTbI:

HOpPMaTUBHO (YCJTOBHO)-YUCTbIE;
HOPMaTUBHO-OYULLEHHbIE;

3arpsi3HeHHble (HegoCTaTOYHO OYMLLUEHHbIe
N 0e3 OUYNCTKMH).

[lpu xapakTepucTuke ypoBHSA 3arpsa3HeHuUs
BOAbl conocTaBnsieTca pakTu4yeckoe
cogep)xXaHuve TOro Ui UHOro 3arpsA3HeHus
C ero npeaenbHO AONYCTUMON
koHUueHTpauueu (MNAOK).



B HacTosLwee BpemMs pa3paboTtaHO MHOro crocobos
OYMCTKM CTOUHbIX BOA, PasfnyaroLLmMXca Kak npmpoaou
NPOLIECCOB, KOTOPbIE MOSIOXEHBbI B UX OCHOBY, TakK U
TEXHONOrM4YecKkMMn napamMmeTpamm




CoBpemeHHas Knaccumkaumsa MeToaoB OYMCTKMU CTOYHbIX BOA OT
3arpsisHeH ocHoBbIBaeTcs Ha PU3NKO-XMMUYECKON npupoae
WU XapaKTepe Cun Bo3aeucTBUA Ha npumMmecu. Boibop metona n
CXeMbl OMUCTKN 3aBUCUT OT

0 cocTaBa,
0 KOHUEHTpauumm n obobLema CTOKOB,

0 MeAuKO-OMONMOrnYecKnx n TeXHONMOrM4YeckKnx TpedoBaHUm K
ouyuvLiaemMmoun Boae,

0 TpedbyemMbix MaTepuanbHbIX U 3HEPreTu4eCKMx pecypcos,

0 3KOHOMMWYECKUX NOoKa3laTenemn.

MoAaynbHbIA NPUHLMN NOCTPOEHUSI TEXHONOMMYECKOWN CXeMbil
OYUCTKU BOAbl, NO3BOMISIeT onepaTUuBHO U TMOKO NU3MEHATb
TEeXHOJIOrMYECKYH CXeMy B 3aBUCUMOCTU OT BO3HUKAIOLWMNX
3a4ay, 3a c4eT BO3MOXXHOCTU NMOAKIIOYEeHUS MoayIen.



CoBpeMeHHble MeToAbl OMUCTKU CTOYHbIX BOA,
(mo MexaHn3My BO34eNCTBUSA)

BUOJIOTMYECKUE: OPUSNYECKUE: marHnTHas,

nonsa counesrpaunn, ynbTpa3ByKoBaHs,
Ouonorun4yeckune npyabl, 3NeKTpouMnyribCHas
A3POTEHKM, obpaboTka, MOHU3UpYyLLee
METaHOTEHKMU, n3ny4yeHue
ounodunsTpbl, PBI-AU

PUINKO-XUMUYHECKMUE:
Koarynsauusa, conotauua, copouus,

WOHHbIX OOMEH, 3KCTPaKLUA,
METOAbl OBPABOTKW . AUCTUNNALUUA, BbIMOpPaXXuBaHue,

CTOYHbLIX BOA aneKkTpoananus,

runepdunbTpayuna, oopaTHbIN
ocMocC

MEXAHUYECKMUE:

oTCTauBaHue, npouexuBaHue,
LueHTpudyrmpoBaHue,
dunbTpayua,
MUKpodUnbTpaLuus, oOuMUCTKa B
rMapoUMKnoHax

XUMUNYECKWUE: okucneHune
(xnopupoBaHue, 030HUpPOBaHMe,
XugkodpasHoe u napodpasHoe
OKUCIeHue), BocCTaHOBIIeHMe,
HeATpanusawlus, ocaxaeHue,
KOMMneKkcoobpasoBaHue
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TexHoNnormyeckue cxemMbl OYUCTKU

Pa3pabaTtbiBaloTcA B 3aBUCMMOCTU OT:
IKOHUEHTpauun (KonmyecTaa) 3arpasHeHuu,

1 pa3mepa 4Yactul (da3oBOro COCTOAHUA B
pacTBope),

[ICKOPOCTW NMPOTEKAHUS MPOLIECCOB,
IMexaHu3mMa aencTBuUs
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MexaHn4yeckue mMetToabl

YoanaiTcs MexaHn4Yeckme npumecu
(rpybogmcnepcHbie YacTulbl), B 3aBUCUMOCTU OT
pPa3MepOB:

0 peLieTkaMmn, CuTamMmu, NecKoroBKaMu, CENTUKaMMU,
HaBO30YNOBUTENSAMU PA3NNYHbIX KOHCTPYKLMKA, a
MOBEPXHOCTHbIE 3arpsi3HeHNs — HedbTenoByLLKaMW,
H6eH30-MacnoynoBUTENSIMU, OTCTOMHMKaAMK 1 Op.

1NO3BONAET BblAENATbL U3 ObITOBLIX CTOYHbLIX BOA A0
60-75% HepacTBOpPUMBIX NPUMECEN, a N3
NPOMBILLNEHHBIX — A0 95%



MexaHn4yeckass oMUCTKa CTOUYHbLIX BO

0 dunbmpoeaHue sissisiemcsi HauboJsiee pacrnpocmpaHeHHbIM MemoooM
O4YUCMKU CMOYHbIX 800 om 2pyboducrnepcHbIX npuMecel CMOKoe
Yyepe3s csiol nopucmo20 Mmamepuarsia usiu cemku ¢ nooxoosium
pa3mepomM omeepcmul. O4yucmka cmokoe husibmposaHuemM ocob6eHHO
aKkmyaJsibHa 8 mexHOJI02U4eCKUX npoueccax, Ucrnosib3yrou,ux
o6opomHyro 800y.




0 OmcmaueaHue npedHa3Ha4YeHo
0511 04UCMKU CMOYHbIX 600 ey
om KpyrnHooOucrnepcHbIX : '
npumeceu (necka u ezseceu) u
MoXxem 6bImb Op2aHU308aHO
deymsi criocobamu: nod
delicmeueM cusibl msi>xecmu
(omcmouHuku) unu
UeHmMpobexxHou cusbil.
10006HbIEe ycmaHO8KU
800004YUCMKU CrNOCO6HbI
ydasiimb U3 CIMOKO8 MeCcoOK C
pa3MmepomM yacmuuy He MeHee
0,15-0,20 mm. Yacmo ons
OYUCMKU CMOYHbIX 800
npubezarom K op2aHu3ayuu
MHO20KacKaOHbIX
omcmoUuHUKo8, Ko20a
Yyacmu4yHO oceemJsieHHasl Ha
nepebix cmaousix
omcmaueaHusi eoda o
HarnopHbLIM KOJlI/IeKmopam
nodaemcsi Ha credyroujue
cmaoduu O4UCmKuU.

eKonogubl OTCTOMHUKOB



Pusunveckasa n pusanko-xumMmmyecKkasa oYmcTkKa
CTOYHbIX BOA

*PeakTop Ans HenTpanusauum
CTOYHbIX BOA,

*CTaHUMA HeUTpanm3aumm CTOYHbIX BOA

0 Heumpanu3auusi — rpouecc, OCHO8aHHbIU Ha peakyuu Mexx0y Kucriomou
u ocHosaHueM. Kak npasurio, Helimparu3ayuu rnoonexam KUc/ibie CIMOKU.
B kadecmee HeUumpanusyrowux azeHmos 8 0aHHOM CJly4Yae rnpuMeHsirom

co0y, aMMuaK, u3eecmsb, MPaMOPHYIO KPOLWIKY, WENOYHYH 3051y, winaku u
dpyaue uiefioYHble pea2eHmal



PUu3nKo-xmmmyecKkme metoabl

0 yAansaArTCA TOHKOAUCMNEPCHbIE U
PaACTBOPEHHbIE HEOPTraHU4YECKNE NPUMECH

0 pa3pyLlaloTCA OpraHNYecKkne n ninoxo
okucrnsemble BeLlecTBa

0 NMpUMeHAKTCA: anekTpokoarynauua,
copbums, aKCTpakuns, MOHHbIN OODMEH,
anekTpodonoTauund, raribBaHoKoarynsayms



0 @naomauus - NnepeHoc 3a2ps3HAWUX CMOYHbIE 800kl 8eW,eCm8 Ha
[108epPXHOCMb 800bI C MOMOWLIO IMY3blPbKO8 8030yXxa. 3amem 8crifibisuwiue 8
guoe reHHbIx obpazoeaHul rpumecu yoarnsromcs crneyuasbHbIMU
CKpebkamu. Bo3dyuwiHble ny3bipbKu 01 op2aHu3auuu griomauyuu moaym
O6bImb r1os1y4YeHbl MNocpedcmeom MexaHu4ecko2o 0pobrieHUss 8030yxa ¢
rnomowbo mypbuH, opPCyHOK U MOPUCMbIX M71aCMUH, rnepeHachbIUeHUeEM
800bI 8030YyXOM, @ makKxe ee a5ieKmposiu3oM (arnekmpoghriomayus)

OUNLTPALMOHHAR
/ Kamepa

dnoraums

Bsop pearexTa I
— ’ Caryparop

Kamepa rpasuTau MOHHOI‘O

oTAeneHus

P -
*dnotaunoHHoe obopyaoBaHue
OYUCTKU NPOMbILUNIEHHbIX
CTO4HbIX BOA,

*dnoTauMoOHHAsA OYUCTKA CTOYHbIX BOA,



OO6paTHbIN ocMmoc (runepdhunsTpauuns)

1 npouecc pasgeneHns pacTBOPOB
dbunsTpoBaHMEM Yepe3 MeMbpaHbl (MOopbl

ONaMETPOM OKOMNO 1 HM NPOoMnycKatoT MOJSIEKYbI
BOAbl, HO HEMPOHULIAEMbI UMK
NONynNpPOHULIAEMbI, AN rTMapaTUPOBaHHbIX
MOHOB COMen NN HeaNnCcCOLIMUPOBAHHbIX
MOJEKYIT

0 CenektuBHOCTb MeMbpaH gocturaet 99% v
obecrneynBaeT nonyvyeHne YNCTon Boasbl,
KOTOPYIO MOXHO BO3BpPaTUTb B 0OOPOTHYIO
cCuUcTemMy BogOCHabXeHUS




AOcopObuMOHHBbLIN MeToA

0 Hanbonee OOCTYMNMHbIN N 3PAEKTUBHBLIN
MeToq [My60KON OYUCTKM (AOOYUCTKN) OT
PACTBOPEHHbIX OPraHUYECKNX BELLIECTB.

0 NPUMEHSAIOTCH aKTUBHbIE COPOEHTbI:
MENKOOUCIEPCHbIE BELLECTBA C Pa3BUTOU
NOBEPXHOCTbIO — OMWUITKKU, 30na, Topd,
[MnHa, KoKcoBasi MErouYb,
aKTUBMPOBAHHbLIE VITIN.




Xnmuyeckue (peareHTHble) mMeToAbl

Llenb — ocaxxgeHne B BUAEe HEPACTBOPUMbIX
OCaaKoB:

[JOKMCNeHne, BOCCTaHOBIEHME,
HeuUTpanmsauung

0OOCTUraeTcsl YMEHbLLUEHNE HEPACTBOPUMbBIX
npumecen 0o 95% mn pacteopumbix 0o 25%
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0 Koaesynauus u ¢priokynauusi - e3aumModelicmeuu 3a2psaA3HSIOWUX CMoKuU
eeuwjecme (KoJsIsTOUOHbIX U MeJIKoOucrnepCcHbIX Yacmuy) s1iubo ¢
MUHepasibHbIMU COeOUHeHUsIMU (Koazynsauusi), nubo c
6bICOKOMOJIEKYNSAPHbIMU 8ewecmeamu (¢priokynsayusi). B kayuecmee
Koa2ysisiHmoe ucrnosib3yromcsi @ O0CHO8HoM cosnu aaromuHus (Ill) u
xene3a (lll), komopblie e pe3ysibmame 2udposiu3a repexoosim 8
MaJsiopacmeopumMbie ¢hopMbI 8 eaude 2uOPOKCUO08 SMUX Memarsios



, o Tyte
/ cenuMeRTaLu

Ckonexerue
Una BHi3

*Cxema Koarynsauum



NoHOoO0b6MEHHbIU Memod - huribmpayus o4UWAaeMbIX CIMOKO8 Yepe3
UOHOOBMEHHbIE cMOrIbl (UOHUMBI). Cpedu UOHUMOS pa3snu4vyarom cuslbHO- U
cr1aboKucsiomHble KamuoHUMbI U cUuslbHO- U ¢s1ab00CHOBHbIE aHUOHUMbI, a
mak)xe aHUOHUMAbI, codepxauwjue crieyugbudeckue KoMmrekcoobpasyruwue
epynnbl. [1poxo0si yepe3 UoOHUM, 3ag2pPA3HSWUE CMOKU 8eujecmaa,
8KIIr0Harowee KamuoHHYI0 epyriry, ecmyraem 8 peakyuro obMeHa ¢
KamuoHumom u ocedaem Ha HeM. 1 Haobopom, 3a2ps3HAIWUE CMOYHbIE
800bI 8ewecmesa, 8 cocmase KomopbiX ecmb crieyugpu4ecKkue aHUOHHbIE
epyrribl, cesi3bleaemcs ¢ aHuoHumamu. lpeumyuiecmeo - rno3eornsiem
uerieHaripasrieHHoO 8blderiume orpederieHHbIe 8ewecmea U3 CmMoKos U
rnposecmu pezeHepauuro UOHOOOMEHHbIX CMOIT.

*loHOOOMEHHbIe cMOnbI AN CUCTEM *AOHOOOMEHHbIN (DhUNLTP ANS OYNCTKU
BOAONOATOTOBKN U OYUCTKN CTOYHbIX BOA CTOYHbIX BOA OT MOHOB XpoMa



WOHHBLIN OOMEH

MpumeHsieTca: Ans rnybokom JOOYUCTKM
NMPON3BOACTBEHHbIX BOA OT MOHOB TSXKESbIX METANOB U
AN NOKarnbHbIX CUCTEM pereHepaummn MeTanmnos

NO3BONSAET B pA[e CnyyaeB OCYLLEeCTBUTb BO3BpAaT BOAbI B
TEXHONMOMMYECKNIN LK

MoHOOOMeHHbIe MaTepuanbl (MOHUTbI): HEPaCTBOPUMbIE
NOSINANEKTPOSINTLI, CNOCOBHbIE BCTYyNaTh B peakumn
obmMeHa ¢ noHamMmu pacTtBopa 1 obrnagatoLme NOHHOW
NPOBOANUMOCTLIO:

IR H+Na*< R'Na+H" R'OH+ClI < R Cl + OH,
rae R R - Hegenumble TBepAble arperatbl (MaTpuua)

KaTMOHUTa U aHMoHuTa cooTBeTcTBeHHO; Na*, H*, CI-, OH" -
obmMeHuBawLwmeca NoaABUKHbIE NOHbI.




buoxummyeckue metoabl

OCHOBAaHbI HA UCMNOJ1b30BAHUN 3aKOHOMEPHOCTEN
BUOXMMMNYECKOIO N PU3NONOTMYECKOr0 CaMOOYNLLIEHUS
BOOEMOB — OMONOrMYECKOM OKUCNEHNN OPraHNYECKUX U
HEKOTOPbLIX HEOPraHMYeCKNUX BELLECTB B pe3ynbraTe
OEATENIbHOCTN MUKPOOPraHM3MOB, UCMOMb3YOLLUX MPUMeCH
CTOYHbIX BOA Kak nutaTtenbHbiM cybcTpar

[MokasaTenun o4YUCTKU (CKOPOCTb OKUCIEHMUS,
9P PEKTUBHOCTbL) 3aBUCAT OT:

0 TeMmnepaTtypbl,

0 UHTEHCUBHOCTU NepemMeLLBaHuns,

JKOHLUEHTpauum Kucropoaa,

JcoAepXaHns TOKCUYHbIX BELLECTB U ONOreHHbIX 311eMEHTOB

(a3oT 1 dpocdop),
JcTeneHn peunpkynaumm akTMBHOIo una.




A3pobHble N aHadPOBHbIE CTYMEHUN OYUCTKM

0 CoBpeMeHHasa cTpaTernst OMUCTKMU CTOYHbIX BO: MCMNOMNb30BaHME
XUMWYECKUX peareHToB A5 O4YNCTKN CTOYHOW BOAbI CBECTU K
MUHUMYMY, @ NO BO3MOXXHOCTU MPUMEHATL OMONOrM4eckuin MeTop c
yepenoBaHMEM adPOBOHLIX N aHa3POOHbIX CTYNEHEN.

[l B nocnegHue rogbl buonormnyeckas o6paboTka CTOUYHbIX BOf, B
aHa3pPOoOHbLIX ycrnoBusix (MOMMUMO adpobHbIX), Kak AOMNONHUTENbHAA
cTagus OYUCTKU Npu rnybokom yaaneHmn coeanHeHnn asorta u
doocdopa, LUMPOKO NPUMEHAETCSH B MUPE N HabntogaeTcs
TEHOEHUNS paclunMpeHnst aTon NpakTukn. OBbACHAETCSH 3TO He
TOMbKO TEM, YTO MOJSTyYEHbI NONOXNTENBHbIE PE3YNbTaTbl MPU
NCNONb30BaHUN OAaHHOM TEXHOMOINU, HO TaKXe TEM, YTO
aHaspobHasa oYMcTKa CTOYHbIX BO4 MMEET psig NpenUMyLLECTB nepen

aspobHOoNn.



A3pobHbIe U aHaspobHble cucmembl 0OHUCMKU
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MeToabl OMONTIOrM4YecKon OUMUCTKN ObITOBbIX
CTOUYHbIX BOA

MUKPOOPIrAHN3MbI OYUCTHBIE YCTPOUCTBA
AHa3po6Hoe A3poTaHku,
P —» bakTepun AKTUBHbIU Un MeTaTeHKU
OKUCINneHue
A3D06HOE OMOTIHKM,
OKMIi:neHMe — [pocTenume 5 NorpyxHble
- vonrierka onodpunsThbI
AKTUBHbIN Un: buonneHka:
KOnnouagHasa cuctema, CNUu3ncTble
pH=4 - 9; obpacTaHus, TosMwWMHA
oTpuuaTtenbHbIU 3apapg, 1-3 Mm
BuoLeHo3: 6akrepun, BuoLeHo3: 6akrepun,
YyepBHU, NNecHeBble FPUOLI, APOXOKU
rpnobl, OPOXKM,
BoAopocnM - Beero 12 Xymuyeckuin cocras una: C.,H, .0, NS,
BUOOB; TBepAbIN

cyocTpar




Xapakmepucmuka asapobos u aspobHbIX MPoUECccos :

«+»

B a9pobHOM npouecce yaansieTcs opraHM4eckn a3oT n obecnevnBaeTcs
HUTpUdmkauus, a ana yoaneHma gocdopa HeobxoaMmMo codeTaHmne
aHaspobHOM N adpobHOW CTaanM OYUCTKN CTOYHBIX BOA

BbICOKME CKOPOCTU NPOTEKAaHUA NpPOoLEeCCOB

«=»

Nnpun LLIOKOBOM TOKCUYECKOM BO3JEWNCTBMN BOCCTaAHOBNEHME aH83pO6HOFO nna
nponcxoanT 3a Heaesin U Mecqdulbl

Npu adpobHOM npouecce DMOLIEHO3 NIIOX0 BblIAEPKMBAET MpekpalleHmne
nogayun nuTaHms, aspobbl HyBCTBUTENbHbI K rONI04aHUI0 1 HEPABHOMEPHOMY
NPUTOKY CTOYHbLIX BOA,

NPUCYTCTBME BOCCTaAHOBUTENEN B HOMbLUMX KOHLUEHTPaUUAX NoAaBNseT
a’pobOHbLIN NpoLecc

as’pobHbIN npouecc Bcerga MIMMUTUPOBAH KONMYECTBOM KUCIiopoaa.
KucnopogHbin aedonumT He NO3BOSSIET 00ecnevnTb YaoBNeTBOPUTENBHOE
OKMUCNeHne TPYOAHOOKUCIIIEMbIX KCEHOBUMOTUKOB U
BbICOKOKOHLIEHTPUPOBAHHbLIX MO OpraHN4Yecknm 1 6UoreHHbIM BeLecTBam
CTOMHbIX BOL,



0 B aspomeHkax u 6uogunbmpax
pasrioxxeHue MUKpoopaaHusMamu
rpoxooum 8 UCKYCCMBEHHbIX
CoopyXXeHusix. 30ecb yO0aemcs
rnooobpame U rnoodep>xueame 8
meyeHue OnumersribHbIX
MPOMEXXYMKO8 8pEMEHU
ornmumaribHble ycrogusi Ossi
Xu3HeoessmeribHocmu MO,
aKkmueu3upysi ripoyecc
MuUHepanusayuu. O4ucmka Ha
buounbmpax umumupyem
MMOYBEHHbIE YCII08US, @ 04UCMKa 8
as3apomeHKax — ycrioeusi B000EMO8.
AapomeHKu rnpedcmaaeristom cobou
docmamo4Ho arybokue (om 3 0o 6
M) pe3epsyapbl, CHab)XeHHbIe
ycmpoucmeamu 051 aspayuu. 30eck
obumatom kornoHuu MO (Ha
X/10MbE€8UOHbIX CMPYKMypax
aKmueHoe20 ursia), pacwennanuue
op2aHu4yeckue geuwecmaa.

*A3pOTEHK AN OYUCTKU CTOUYHbLIX BOA Ha
CecTpopeLKnXx OYUCTHbIX COOPYKEHUSX



O
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Xapakmepucmuka aHal3pobos u aHa’pobHbIX Mpoueccos:
&+

aHaspoObl 06nagakT BbICOKOW YCTOMYMBOCTLIO K TOKCUKAHTaM

pasnaratoT CIIoXKHble KCEHODNOTUKN, XITopopraHn4eckne coeanHeHus,
anndartnyeckue rugpokapboHaThl, NMUrHUH, deHor, cepocogepalume
coeMHEHUS U Mp.

Nnpn LLOKOBOM TOKCUYECKOM BO3ENCTBUN BOCCTAHOBIIEHNE aH83p06HOFO nna
3daHNMMaEeT OT HECKOJIbKNX YaCOB O HECKOJIbKMNX CYTOK

Npu aHa3pobHOM npoLecce BUOLEHO3 BbiAEPKMBAET NpPeKpaLleHne nogaym
NMUTaHUs B TeYEHUEe Mecsilia U YaoBNeTBOPUTENbHO OYHKLIMOHUPYIOT B YCIOBUSX
HepaBHOMEPHOTrO MPUTOKA CTOYHbIX BOA

aHa3POOHbIN NMPOLIECC YCTONYMB K BbICOKOMY COAEPXKaHUIO OPraHuKu

aHa3pobHbIN cNOCODb N3BMNEYEHNSA SHEPTUN XapaKTEPU3YEeTCsl TEM, YTO CBOOOAHLIN
KNCNOpOoa B HEM He MPUHUMAET y4acTusl, a opraHn4Yeckne cybcTpaTbl OKUCNSOTCS
TONbKO 3a CYET oTLwenneHus sogopoaa. OcsoboausLLnica Bogopon nmbo
NPUCOEONHAETCA K NPOAYKTaM pacnaga TOro Xe camMoro opraHM4eckoro BeLecTBa,
nnobo BblaenseTca B razaoobpasHOM COCTOSAHUN

«=»

NpUMeHeHne aHaspOobHOro nNpouecca AMst OYUCTKN CTOYHbIX BOA CAMOCTOATENbHO
(6e3 coueTaHunst ¢ a3pobHoM cTaamen) HegocTaTtouHO A(PPEKTUBHO, T.K. CTENEHD
ouncTkum no bINK5 HeBbicokas (60-75 %)

B CaAMOCTOSAATENbHOM aHa’pObHOM npouecce He yaansieTcs asoT- U
doocdopocoaepxallasa opraHuka



Cxema verpoficrea Tpéxyporresofi ogncraTeLa0l yCTaAROBKN
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1 —cenTuk
(2)—-buopeakrop
(3)-a3poTeHk | cryneHn
4)-BTOPNYHBLIA OTCTOWHUK
(5~ a3POTEHK 2 CTYyNeHH
6~ TPETUYHBIN OTCTONHUK
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0 A3pobHoe okucrieHue 8 buosio2udeckux npyaoax - npouecc

MUHepanu3ayuu opaaHu4vyeckux eewecms rnoo deucmeuem MO,
obumarowux 8 eo0e. Cmpoumeribcmeo buosioau4yeckux rpydoe8
ueriecoobpasHo Kak 0ri18 O004YUCMKU CMOYHbIX 800, makK U 01 O4UCMKU
800hbI peK, srnadarou,ux 8 e00oxpaHuUIuwa.
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XnMmuuyeckasa n omoxmmmueckass ouMcTKa
CTOYHbLIX BOA4
Mone duneTpaumm

Pasgenumsie xanass
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lNons punbsmpauuu - npedcmaessirom coboli crieyuasu3upoeaHHbIe
3eMesibHbIe y4acmkKu, eblOesieHHble Ois1 cbpoca Ha HUX 3a2Psi3HEeHHbIX
CMOYHbIX 800 U HaceJsIeHHbIe No4Y8eHHbIMU a3pobHbimMmu MO. lMonadas e
rno4ey, epedHble op2aHU4YecKue sewecmea rnooeepa2aromcsi OKUCIIUMesIbHOMY
deuicmeuro MO, e pe3ysibmame 4e20 obpasyemcsi CO2 u H20 (30echb xe
Mo2ym npoxooums U npouyeccbl Humpudgukayuu). lMpu amom, napasnsnesibHO

C OKUCJIeHUeM Oop2aHU4eCcKo20 eeujecmea, npoucxooum cuHme3s buomaccsoli
MUKPOOp2aHU3MO8.



