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IKennyaraunsi KaHau3aLUHnOHHbIX OYUCTHLIX COOPYXEHUU ABNAETCS BECbMA CAOXHBIM [IPOLECCOM C Yy4YETOM PearbHOH
HECTALNOHEPHOCTH KOAMYECTBEHHBIX U KAYECTBEHHbIX XapaKTepPHUCTUK [TOCTYIarLUMX CTOYHbIX BOA. A obecrieyerHns
MaKCHMAaNbHOH 3PPEKTHBHOCTH PAOOTHI CYLLUECTBYIOLLMX COOPYXXEHNH, SKCIINYATALMOHHBIE CAYXObl OYHCTHBIX COOPYXEHUH
AO/VKHbI KOPPEKTHO KOHTDOAUPOBATE OMONOrMYECKHE TPOLIECCHI, PEANNIOBAHHbIE B COOPYXEHHAX OMONOrMYECKOH OYHCTHU
U ONeparmBHO pearupoBarb Ha TEKYIUYIO CUTYaLUMIO, [IPUHUMAES OINMTUMAABHBIE, ANA KOHKPETHOU CHUTYAaLMH,
TEXHOAOIMMYECKHUE PELLIEHHS.

000 AN-Crapm u 000 «Apxutextypa BOoAHbIX TEXHOAOIrMH» POAOCNXKAEIOT CEPHIO OPOLLIOP «BHOAMOTEYKE TEXHOAOIaG»,
KOTOpas, KakK Mbl HAAEEMCSH, IMOMOXET TEXHOAOIaM U  HUHXEHEPAM COOPYXEHHU OYUCTKU CTOYHbLIX BO4, 8 TaKke
TEXHONOram [IPOEKTHBIX OPraHn3aumi B PELLIEHHH KOHKDETHBLIX 38484, CBA3GHHbIX C pacyYeramu U IKcrnyaraumen
KaHaNN3aLMOHHbIX OYHCTHBIX COOPYIXEHH.

B Bbirtycke #4 AaHbl OrMcaHne rpoLeccoB XUMUYECKOrO H OUMOAOTHMYECKOIO YAGNEHHS $OoCPopa N3 CTOYHbIX BOA, OCHOBbI
TTIPOEKTUPOBAHHA H PACYETOB a3POTEHKOB, PEAAUIYIOLLMNX TTPOLIECCHI YAANEHNA pocgopa U3 CTOYHbLIX BOA.

Ecam y Bac BO3HHKAM BOMPOCHI AN HYXHA AOITOAHUTEABHAS TOMOLLIb, OYAEM PaAbl OTBETUTb Ha BCE UHTEPECYroLLHE Bac
Borpocsl: 000 AN-Crapm 1en.; +7 (495) 935-73-21, 000 «Apxurentypa BoaHbix TeXHoNOri» TeA.: +7 (495) 989-51-54.

Haseemcs, Bbl Havsere 4aHHOE PyKOBOACTBO [TOAE3HbBIM.
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YaaneHue ¢ocdpopa U3 CToOUHbIX BOA (AedocdhoTauusf)

LleAb yananeHna ¢pocoopa U3 CTOUHbIX BOA -
TIPEAYIIPEXAEHHUE Pa3BHUTHA lpoLiecca 3BTPDOPUKALIMH BOJOEMOB

IeTpodUKaumsa (0T rpedveckoro eutrophia - xopollee MnuUTaHue), Ype3MepPHoOe YyBEAUYEHMUE
COAEPXaHUA OUOreHHbIX SAEMEHTOB B BOAOEMAX, COMPOBOXAANLWEECH MNOBbILLEHUEM WX
NPOAYKTUBHOCTU. AASI 3BTPOPHbIX BOAOEMOB XapaKTEPHO HaAMuue O6oraton PacTUTEAbHOCTH,
OOUABHOIrO NMAAHKTOHA. IBTPOOUKALMA MOXET MPUBOAUTL K BYpHOMY pPa3BUTUIO BOAOPOCAEMN
("UBETEHMIO" BOA), AEDULIUTY KUCAOPOAA U TMBEAU Pbib U APYTMX XUBOTHbIX.
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XUMUYeckoe yharneHUue pocpopa U3 CTOUHbIX BOA

[TPUHUMIT XMMUUYECKOTO yaAaneHUsa pochopa M3 CTOUHbIX BOA:

 pobaBAEHME XMMMUYECKUX peareHtoB, obpa3oBaHMe HepacTBOPUMbIX $ocdaTHO-
peareHTHbIX COEAMHEHWUM, UX OCAXAEHUE U YAAAEHUE N3 CUCTEMDI;

* peaKuuu B3auMoaencTBMA dpocdaTtoB C COAIMU aAFOMUHUSA U XENE3a:

Al(SO,),.18H20 + 2H,(PO,) = 2AI(PO,) + 3H,S0, + 18H,0

FeCl, + H,PO, = Fe(PO,) + 3HCI



XUMUYecKoe yhareHUe pocdopa U3 CTOUHbIX BOA

Bo3MOXHble TOYKM BBOAA peareHta B CUCTEeMY 6MOAOrMUYECKOIN OYUCTKU CTOYHDIX BOA
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XUMUYECKOE yAaneHUue docdopa U3 CTOUHbIX BOA

YAeAbHan pacyeTHasa A03a peareHTa onpeAeAsieTca ¢ yueTom Tpebyemon
KOHLEHTpauuu ¢ocdopa B OYULLEHHON BOAE:
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XUMHUYecKoe yaaneHUe pocdopa U3 CTOUHbIX BOA

PacueT KoAMuecTBa NopaBaeMoro peareHta

Ao3a peareHTa X, , MI/A, paccUUTbIBAETCA :

X, = ﬁ XpprecAMpe
Me AMp

A€ Xp prec - KOAMHECTBO GpoCcdOpa, KOTOPOE HEOOXOANMO YAAAMTD;

AM,,, - aTOMHaA Macca MeTanAa, BXOASALLEro B COCTaB peareHTta, Mr/MMOAb;
AMp - aToMHaa macca ¢ocoopa, Mr/MMOAb.

[ daktop - KO3OPULMEHT, YUMTbIBAIOLLMA NPEBbILLEHNE GaKTUUECKOro KOAMYECTBa pearexTa,
Tpebyemoro AAsa ocaxpeHus 1-ro moaa ¢ocdopa, Hap PaACUETHbIM CTEXMOMETPUYECKUM

KOAMUYECTBOM - 3aBUCUT OT PEaAM30BaHHOM CXEMbl OYUCTKM CTOUHbIX BOA M TOUKM BBOAQ
peareHnta (f =1,2-2,5).



XUMHUYyeckoe yhaneHue pocpopa U3 CTOUHbIX BOA

[Mopaya peareHTa BO BTOPUYHBIE OTCTOMHUKM :




XUmMuHyeckoe yaaneHue ¢ocdopa U3 CTOUHbIX BOA

[Mopaya peareHTa B AOTOK CTOYHOM BOAbI, MOCTYMNatoLEN B a9POTEHKU :




buoaoruyeckoe yananeHue pocpopa U3 CTOUHbIX BOA

buonoruueckoe yaaneHue ¢ocoopa U3 CTOUHbIX BOA — KYALTUBMPOBAHME U
CO3AaHUE ONTUMAAbHbIX YCAOBUM AAS XXUBHEAEATEABHOCTU GOCHATaAKKYMYAUPYHOLLINX
MUKpoopraHnamos (PAO).

®AO - rpynna 6baktepuin, KOTOPbIE NPU ONPEAEAEHHBIX YCAOBUAX CTOCOOHDI
NOTPEOAATb U3 CTOUHbIX BOA U 3anacartb BHYTPU KAETKM NOANMGOCHATHI.

ObbluHble BaKTEPUM aKTUBHOIO UAa copaepxat 1,0-3,0% dpocdopa (P)
®AO moryt 3anacatb A0 10% P no cyxomy BeLlecTBy

HeobxoamMmoe yecAoBME peanrsaumu npouecca BUOAOrMueckoro yananeHus pocdopa
- Hannune aHa3pPOOHOM 1 a3POBHOM 30H!



buoaoruyeckoe yananeHue pocpopa U3 CTOUHbIX BOA

MpuHUMN 6UoAorMyeckoro yaaneHus poceopa

AHaspobHble ycAoBUS — BbIcBOOOXAEHUE pocdopa

NADH, HAc

I'anxoren
PHB
. ; ATP
P-POy | :

Cxema BbicBOOOXAEHNA dochopa DAO B aHAa3pOOHbIX YCAOBUSAX.
PHB - noanrnapokcmnbytmpar;

ATP - apeHo3uHTpudocohar;

NADH,, - HUKOTUHAMUAGAEHUHANHYKAEOTUA,;

HAc - auerar.




buoaoruyeckoe yananeHue pocpopa U3 CTOUHbIX BOA

MpuHUMN 6UonOrMyecKoro yaaneHusa pocepopa

A3pobHble ycAOBUA - NMOrAOLLIEHUE dochopa

I'naxoren '
‘

. Tamkores PHB
PocT OHOMACCHI NADH:
Hoandocdar ATP
P-POy
Cxema noraoweHunsa pocpopa GAO B a3pobHbIX YCAOBUSIX. -
Hzo H3 03 02 H3 .\03
PHB - noaurnapokcmnbytmpar;

ATP - apeHo3uHTpudocohar;
NADH,, - HUKOTUHaMUAGAEHUHANHYKAEOTHUA.



buoaoruyeckoe yananeHue pocpopa U3 CTOUHbIX BOA

MpuHUKMN 6uonorryeckoro yaaneHus poceopa

AnaspooHas 30a  P-POs Mr/a A3poOHasi 30HA
BricRoGokaeHHe ocdopa T [MTormomeHHe docdopa

S . U

@ «“KagHoe» nor;romenue gpocdopa

BpeMH., Tachbl



buoaoruyeckoe yananeHue pocpopa U3 CTOUHbIX BOA

[lpenmyLyecrsa:
- He TpebyeTcsa AO3MPOBaHME PeareHToB AAS YAAAEHUS pochopa
(CHUXXEHWE aKCNAyaTaLMOHHbLIX 3aTtpaT No CPaBHEHUIO C XMMUYECKUM METOAOM YAAAEHUS
docoopa);
- HET YBEAUYEHUA KOHLUEHTPALMN COAEN METAANOB (BXOASLLMX B COCTaB PeareHTos,
MCNOAB3YEMBbIX MPU XUMUYECKOM YAAAEHUU OCHOPA) B OUULLIEHHOM BOAE;
- HET yBEAUYEHUA KOAMYECTBA M3OBbITOUHOrO aKTMBHOIO MAA (M3-3a AOSMPOBAHUA PEAreHToB, Kak
npu
XUMUYECKOM YAaAeHUU dochopa);
- HEeT AOMOAHUTEABHOIO KOAMUYECTBA TAXEAbIX METAAAOB B aKTUBHOM UAE (KaK MPU XUMUYECKOM
yAaneHUn ¢ocoopa).

Hesocrarru:

- MPOLECC He BCEraa MAET CTabUAbHO, AN AOCTUXEHUSA CTaBUABHOIO KauecTBa OUYMLLEHHOW BOAbI
no
docohopy Tpebyerca pe3epBHaAs CMCTEMa AO3MPOBAHUSA peareHTa (COAen Xenesa UAU aAtOMUHKSA)

- HEBO3MOXHOCTb UCMOAb30BaHME AQHHOTO npouecca npM HU3KUX COOTHOLLEHUAX BITKMOAH K
PobL, B NOCTyNatoLWwmMx CTOYHbIX BOAAX;
- AASl MOBbIWEHUA 3G PEKTUBHOCTU NpoLiecca BMONOrMUecKoro ypaneHnsa ¢ocdopa - tpebyercs
(npu
HEAOCTAaTOYHOM KOAMYECTBE NEFKOOKUCASIEMbIX OPraHUYECKUX COEAMHEHWI B NOCTYNAOLLMUX



buoaoruyeckoe yananeHue pocpopa U3 CTOUHbIX BOA

TexHonornueckasi cxema PHOredox npouecca

I
o Ognmennas

Bayrpennnii pemukn

BozepaTHBIH AKTHBHBI BT

H:0niTounEm
AKTHEHEIH I

AHa3pobHasA, aHOKCMAHAA 30HblI — BECKMCAOPOAHOE NEPEMELLNBAHUE;
A3pobHasn 30Ha - a’paums;
BO - BTOPUYHbIN OTCTOMHMUK.



buoaoruyeckoe yananeHue pocpopa U3 CTOUHbIX BOA

TexHonormueckas cxema Modlified -UC [ npouecca

BrevTrpennnii pemuakn

Crogmas Anaspobras

BOIA YH

Aapnﬁﬂaﬂ

ﬂtmmemnn

Aurvumuk
AKTHEHBIH HI

AHaspobHas, aHOKCUAHbIE 30Hbl — BECKMCAOPOAHOE NEPEMELLNBAHUE;
A3pobHasn 30Ha - a’paums;
BO - BTOPUYHbIN OTCTOMHMUK.




buoaoruyeckoe yananeHue pocpopa U3 CTOUHbIX BOA

TexHonornueckas cxema [SAH npouecca

Aspobras 30Ha

I HETpPApHEATHA
Ounmennan

Bavrpennmi penmia

H:6mrTouaELE
AKTHEHBIH H.T

AHa3pobHasA, aHOKCMAHAA 30HblI — BECKMCAOPOAHOE NEPEMELLNBAHUE;
A3pobHasn 30Ha - a’paums;

BO - BTOPUYHbIN OTCTOMHUK;
BAW - Bo3BpaTHbIM aKTUBHbIN UA.



