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IKennyaralmusa KaHau3aLUHnOHHbIX OYUCTHLIX COOPYXEHUU ABAAETCA BECbMa CAOXHBIM [POLECCOM C YYETOM PeaAbHOH
HECTaLIMOHEPHOCTH KOAMYECTBEHHBIX U KAYECTBEHHbIX XapaKTepHUCTUK MOCTYIIAlLLMX CTOYHBIX BOA. And obecreyYeHHs
MaKCHMaNbHOH 3PPEKTUBHOCTH PabOThl CYLLUECTBYIOLLIMX COOPYXEHHI SKCINYATaLHOHHBIE CAYXObI OYUCTHbLIX COOPYXXEHMH
AO/KHbI KOPPEKTHO KOHTPOAUPOBATE OMONOMMYECKHE MPOLIECCHI, PEANN3OBAHHbIE B COOPYXEHHAX OHONOMMYECKOH OYHCTHH
U OrnepartuBHO pearmpoBaTb Ha TERYIUYIO CHUTYAUHIO, [PHHHUMAEA ONMTUMAaAbHbIE ANl KOHKPDETHOM CUTYaLMH,
TEXHONOMMYECKHE PELLIEHHA.

000 AN-Crapm n 000 <Apxutrextypa BoAHbIX TEXHONOrH» IPOAO/NKAEIOT CEPHIO OPOLLIIOP «BHONHOTEYKa TEXHOAOIa»,
KOTOPas, KakK Mbl H3AEEMCSH, MOMOXET TEXHOAOIaM H  HHXEHEPAM COODPYXEHHI OYUCTKH CTOYHbLIX BO4, 8 Tarke
TEXHONOraMm [IPOEKTHbLIX OPraHMU3aLnH, B PELUeHHH KOHKDETHbIX 38484, CBA3aHHbIX C pacderamu M IKchAyaraumen
KaHaAU3aLIMOHHbIX OYUCTHBIX COOPYXKEHHA.

B Bbinycke #3 (Y4actb 2) AaHbl OHOXUMHYECKHE OCHOBBI [1POLIECCOB HHUTPHGUKELIMH M TTPHHLIHITBI [TPOEKTHPOBAHNA
83POTEHKOB, PEaNHU3YIOLLMX TPOLIECCHI HUTPHOUKAELIHH B XOA€ OHONOIMYECKOH OYHUCTKH CTOYHBIX BOA.

Haseemcs, Bbl Halijpere A4aHHoe PVYKOBOACTBO [TOAE3HbIM.

Ecam y Bac BO3HMKAM BOMPOCHI AN HYXHAE AOITOAHUTEABHAESA TOMOLLb, OYAEM PEAbI OTBETHUTb HA BCE UHTEPECYroLLMe Bac
Borpocsl: 000 AN-Crapr 1en.; +7 (495) 935-73-21, 000 Apxurentypa BosHbix TexHorormi» Ten.: +7 (495) 989-51-54.
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Mpouecc AeHUTPUPUKaLIMK - onpepereHue

AGHMTqu)I/IKaLI,MFI - 3T0 MMKpOﬁMO/\OI’M‘-IeCKMVI NpouecCc BOCCTAHOBAEHWUA OKUCAEHHbIX COEAMHEHWMW a3oTa (HUTPAaToB,
HUTPUTOB) AO I'a3006p83HbIX NMPOAYKTOB (B MeEPBYIO OYEPEAL N2, Nnpn ONMpPeAENEHHbIX YCAOBUAX — 3aKUCb a30Ta U OKUCb

asora).

NO;—NO,;NO—-N,0—-N,

B xoae npouecca AeHutpudukauuu, Hutpatel  (NOg)  wan/v Hutputel  (NO,)
! BOCCTaHaBAMBAOTCA AO ra3000pa3HbiXx COEAMHEHW a30Ta B XOAE XU3HEeAEATEeAbHOCTU
" b6aktepui popoB Pseudomonas, Alcaligenes, Bacillus, Paracoccus u Ap., KOTOpble
ABAAOTCA (QaKyAbTaTUBHbIMKM aHalspobamu U, B OTCYTCTBME PACTBOPEHHOIO KMCAOPOAQ,
MCMNOAb3YIOT HUTPATbl M HUTPUTbI B KAYECTBE KOHEUYHbIX aKLENTOPOB 3AEKTPOHOB.

[ToUMEDPBI ACHHUTDUPULNPYIOLLIMX OaKTEPHI

1um

. & Tpm
- ’ | —_— e
, Bowmanella Pseudomonas xiamenenis
Pseudomonas caeni sp. nov denitrificants gen. nov, sp. nov

Sp. nov



[Mpouecc AeHUTPUGUKALUU —

CTEXUOMETPHUYECKOE ONnnUcaHue rnpoLecca

UcnoAb30BaHUE opraHMyeckoro cybcrpara:
CTOYHbIE BOAbI

(MHTErpaAbHbI OpraHMYecKuii cybetpar, nocTynatoLwmn co CTOYHbIMU BOAAMU —
B 3a@BHCHMOCTH OT COCTABAa CTOYHbIX BOA, MHTEMPAAbHAA GOpMyAa CyOCTPAaTa MOXET MEHSATHCHA)

CioHigON + 10NO, == >5N, + 10C0, + 3H,0 + NH, + 10 OH-
BHELLHWI UICTOYHWK OpraHWuYecKoro cybecTpaTta — MeTaHon:

5CH,0H + 6 NO; ==> 3N, + 5C0, + 7H,0 + 6 OH

Ha soccraHosreHue 1 mr N-NO., toebyerca 1,9 Mr MeraHoAa — U3 XUMUYECKOH peakrLmu (PeanbHblN
3

pacxoa MeTaHOAA NPU peaam3auunmn npouecca AEHUTPUOUKaALMM B MPOMbILUAEHHbIX a3POTEHKaX

coctaBaser 2,5-3,0 mr Ha 1 mr soccraHasrnsaemoro N-NO3)

BHELUHWUIA UICTOYHUK opraHuyeckoro cybctpata - auerar.

5CH,COOH + 8NO, ==> 4N, + 10C0, + 6 H,0 + 8 OH



[pouecc AeHUTPUDUKALUU — 6A3UCHBIE MOAOXKEHUSA

NPOEKTUPOBaHUSA

OCHOBHbIE MOAOXEHUA NPU NPOEKTUPOBAHUU COOPYXEHWUMN,
pPEeaAU3yIoLLIMX NPOLIECChl AEHUTPUDUKALIMMK:

pH — pabouee 3HaueHue pH AAA peaansaumm npotecca HUTpudukauumn 7,0-9,0. Mpu pH
HUXe 6,5 1 Bbile 9,5 NPOUCXOAUT MHTMBUPOBAHKE NpoLecca AEHUTPUPUKaLMKU, Npyu pH=6 n
HUXe, a Takxke Bbiwe 10, NPOUCXOAUT NMOAHAA OCTAHOBKa MpoLuecca.

LLleAoYHOCTb - BocctaHoBAeHWe 1 mr/a N-NO3noBbILWIAET LEAOUYHOCTb MAOBOM CMECU Ha
3,57 mr/n (kak CaCo,).



[pouecc AeHUTPUDUKALUU — 6A3UCHBIE MOAOXKEHUSA

NPOEKTUPOBaHUSA

KOHLEHTpaLusa pacTBOPEHHOIO KUCAOPOAA - KUCAOPOA ABASETCS MHIMOUTOPOM npoLecca
AEHUTPUPUKALIMU. KOHLEHTPaLMA PAacTBOPEHHOIO KUCAOPOAA HE AOAKHA MPEBbILATD

0,3 MI/A - A BbICOKOKOHLEHTPUPOBAHHbIX MO OPraHUYECKUM COEAMHEHUAM CTOYHbIX BOA,
0,15 Mr/A - AA CPEAHE- U HU3KO- KOHLIEHTPUPOBAHHbIX CTOUHbIX BOA.
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[pouecc AeHUTPUDUKALUU — 6A3UCHBIE MOAOXKEHUSA

NPOEKTUPOBaHUSA

TeMnepartypa - 3aBMCHMMOCTb CKOPOCTU MpoLecca AEHUTPUOUKALMK OT TEMNEPATYPbI B
AvanasoHe Temnepatyp 0-32 °C onucbiBaeTcsa ypaBHeHnem : p,D.T = p,D,max,20 (1,08)20),
[Mpu Tfemnepartypax 32-40 °C ckopoCTH NPOLIECCOB MOCTOAHHbI,

MNPV NoBblLLEHUN TeMmnepaTypbl 6oree 45°C CKOPOCTb PE3KO NaAaeT npakTnuecku Ao O.
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Mpouecc AeHUTPUPUKALUU — BAa3UCHBIE MOANOXKEHUA MPOEKTUPOBAHUSA

YcaoBUA peannsaLmvy npoLlecca AeHUTPUOUKaLMK B aHOKCUAHBIX 30HaX adpOTeHKa:

1. KOHUEHTpaLusa pacTtBOPEHHOIoO KUCAOpoAa MeHee 0,3 Mr/A:

- OTCYTCTBME MOAAYM BO3AYXa Ha nepemellmBaHue

- HMU3KOE KOAMYECTBO NOAABAEMOro BO3AyXa Ha nepemMellmBaHume

- nepemMeluruBaHnue NAOBOM CMECU C MOMOLLBIO NMYAbCUPYIOLLEN aspaLmn
- UCMNOAb30BaHWE AEOKCUAALMU BO3BPATHOIO akTUBHOIO UAA

2. AOCTAaTOYHOCTb OPraHUYECKMX BELLLECTB HA peaAn3aLmio npouecca ACHUTPUPUKALINK:
- MocTynatowmne CTOYHbIE BOA

- BHELUHWK UCTOUYHUK YIAEPOAA

- PEPMEHTUPOBAHHbBIE OCAAKM CTOUYHbIX BOA

3. [lepemellunBaHune

- UMKAMYECKAsa UAK MYAbBCUPYIOLLLAA aspaLns
- MEXaHWYEeCKMe MeLlaAKu

- nepemMellnBatoLlme HacocChl




Mpouecc AeHUTPUPUKALUU — BAa3UCHBIE MOANOXKEHUA MPOEKTUPOBAHUSA

IIl KoaMuectBO HMTpaTOB, MnoAaBaeMblX B 30HY AEHUTPUPUKALIMKM, AONKHO
COOTBETCTBOBATb KOAMYECTBY HMUTPATOB, KOTOPOE€ HEOOXOAMMO YAAAUTb AAA
obecneyeHUa 3apaHHOIO KayecTtBa OUYUCTKHU

CyMMapHbIW pacxoA BO3BPATHOIO akTMBHOMO MAA (Qga,) Y HUTPATHOTO PeLMKAa

(Qup):

QeantQup=Qcs. *(¥*N-NO3/N-NO;(Tped) - 1),

rae Q. — PACcxoA MOCTyNakoLLMX CTOUHbIX BOA, M3/CyT;

¥N-NO; - KOHUEHTpauua a3ota HUTPaTOB, KOTOPOE TPEBbYETCA YyAaAUTb B XOAE MPOLECCa AEHUTPUPUKaLIMN,
MI/A = /M3;

N-NO,(Tpeb) - Tpebyemas KOHLEHTPaLMA a30Ta HUTPATOB B OUYULLEHHOW BOAE, MI/A = /M3

KOAMUYECTBO HUTPATOB, PELMPKYAUPYEMbIX B aHOKCUAHYHO 30HY:

N-NO(pewu)= N-NO; (BbIX)*(QgaytQup),

e NoENO - (RRIX) — KOHITEHTDAIAG 32073 HUTDATOR R OUUITIEHHOU ROAE MIr/A=r/N3



[Mpouecc AeHUTPUPUKaLUU — 6a3UCHbIE MOAOXKEHUSA

NPOEeKTUPOBaHUA

3HaunMble paKTopbl AN peaAn3aLuu npouecca AeHUTPUGUKaLUKU
(cpaBHEHUE C NPOLLECCOM HUTPUDUKaLIUN)

Hutpudpukauma AeHntpudukauma

Bo3pacT akTMBHOro una X
PacTBOpEHHbIN KNCAopoa, X X
pH X X
TemnepaTtypa X X
NHriMbuTtopbl X
buopasnaraemocTtb X

OpraHuyeckoro cybcrpara



[lpouecc AeHUTPUPUKALUU — OCHOBHbIE CXEMbI

peaAu3aLuMu npoLecca

[Mpe-pAeHUTPUPUKaumsa -
aHOKCHMAHAaA 30Ha YCTaHaBAMBAETCA NepeA 30HOU HUTPUDUKALIUU:

CtouHasa BoAa AHOKCHAHAaSA AapobHas
A A P OuunweHHana BoAa
30Ha 30Ha

BAU

Ludzack-Ettinger AU
Process v
CtouHan Bopa AHOKCHAHASA A3pobHas OunLLEHHas BOAA
30Ha 30Ha
BAU
Modlfied Ludzack-Ettinger Process (MLE) NAN



[lpouecc AeHUTPUPUKALUU — OCHOBHbIE CXEMbI

peaAu3aLuMu npoLecca

[TocT-AeHUTPHPUKALNA -aHOKCHAHAA 30Ha YCTaHaBANBAETCA 10CAE 30HbI HUTPHPHKALNH

\LfﬁﬂﬂUHMﬁIﬂﬂDthkjﬂnapQAa

CTouHasi BOAQ =23 A3po6Has
OunweHHan Boaa
|% 30Ha
BAU ’L UAU

CTyrneHyYyaras AeHUTPUPHKALINA C MyAbCUPYIOLLEH a3paLinen

AHOKCUAHaSA
30Ha

AHOKCHAHAA AHOKCUAHASA AHOKCHAHAA

AspobHas
30Ha

CtouyHas BoAa

Ounwen-

/aspobHas
30Ha Hasf BOAaA

/aspobHas
30Ha

/aspobHas
30Ha

BAU

[§)>
‘1: AU

[lpm peannsaLmnm AaHHOK CXeMbl B aHOKCUAHBIX/33POOHBIX 30HAX YCTAHABAMBAIOTCS KaK MELLIANKH,
TaK M a3paropsbl, paboTaroLLHe 10IEPEMEHHO.



