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TuBHas padorta. Kak mpasuio, TeMbl
pedeparos, mpemTaracMeie CTYICH-
TaM, OTHOCATCS K Pa3ieiaM DKOJO-
THM, O0IICH XMMIHH, aHATUTHYCCKOH
XUMHH, KOTOPBIC M3-3a MAaJIOro KO-
JMHECTBA JICKUMOHHBIX YaCOB HEIO-
CTaTOYHO OCBCILAKOTCS JIMOO BOOOIIE
HE YUTAIOTCs. TaKow moaxo criocod-
CTBYET TapMOHHYHOM ITOATOTOBKE
OyAyImuyx CIICIMAaIMCTOB, MO3BOILICT
TIEPEUTH OT aKAJCMHUYCCKOTO H3II0-
JKCHHSI MCTOJIOB MOHUTOPHHIA K KX
MPAKTUMCCKOMY TIPHIOKCHUIO TIPH
KOHTPOJIC W B BOIPOCAX OXPaHbI
okpyxaromen cpexsl. Heobxomumo
CCNIATh YTIOP HA KAYCCTBCHHYIO IO
TOTOBKY CIICLIMATMCTOB, a KMMCHHO,
HA TOPHOOPCTCHWE WMH HCOOXOIH-
MBIX TPAKTUYMECKUX 3HAHUM U yMe-
Huii Ha 6a3¢ Py HIAMEHTATBHBIX JHC-
LIMIUIHH, COPUCHTHPOBAHHBIX B TOM
YHUCIC HA OXPaHy OKPYKAOMCH
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cpemsl, pa3paboTKy IHCPIO- U PECYP-
cocOeperarImmx  TEXHOIOTHICCKUX
MPOLICCCOB U T. 1.

Ha Bompoc o mepcrnekruBax poc-
CHUWCKOTO  BBICIIETO  TEXHHYECKO-
ro o0OpasoBaHWs, BHINMO, CIICIYET
OTBCTUTH, YTO O3THU TICPCIICKTHUBBI
OIIPCACILIFOTCST BOCTPSOOBAHHOCTHIO
PCATBHOTO CEKTOPA POCCUHUCKOM KO-
HOMHUKH. YPOBCHb W TPAIVILIMH HH-
JKCHEPHOTO 00Pa30BaHMS TTO3BOJIFOT
YTBEPKIATh, YTO TEXHUYECKUE YHU-
BCPCHUTCTHIL Poccurt roToBBI BBITION-
HUTD MPAKTUMCCKH TFO00M KaIpOBbI
3dKa3 HAYKHM W NPOMBIIUICHHOCTH
CTpaHBL

[Tpu 3TOM XOTETOCH OBI OTMETHTD,
YTO KOJIMYCCTBO BBIACIICHHBIX YaCOB
Ha OOIICHAYYHBIC MUCIAIUTAHBI SAB-
JBICTCSI COBEPIICHHO HEAOCTATOMHBIM
JUTA TIPHOOPETCHMS CTYICHTAMM Kak

TCOPCTUUCCKUX 3HAHUM, TAK U MPaK-

ThiecKkuX HaBbikoB. (CoxpamieHvic
00BEMa HaCcoB M0 CCTCCTBCHHOHAY Y-
HOMY OITOKY AWCLIMIUIMH HE MOMKET
HC CKa3arbCst Ha 0a30BOU OOIICHAY Y-
HOM MOJTOTOBKE OyIyIUX PYKOBOAU-
TEJIEH IPOU3BOACTB U HE OTPA3UTHCS
Ha HUX CHOCOOHOCTH pemaTh IpU-
KJIaJHbIC 3aJa4H.

B nacTosmiee Bpemsi, Koraa HeH3-
OCIKCH TI0IBEM OTCUCCTBCHHOM IIPO-
MBIILICHHOCTH, KOTAa B CTPaHE Ha-
YUHACT (POPMHUPOBATHCS UHIYCTPHS
HAHOTCXHOJIOTHH, HEOOXOIMMOCTD
nryOoKOH (hYHIAMCHTATBHOM TIO-
TOTOBKU HHXCHCPOB CTAHOBUTCS
cme Oomee oucsugHOU. CoBpeMeH-
HbIM PYKOBOJWUTENIb IIPOM3BOICTBA
B CBOCH MpOQ)eCCHOHABHOM ICs-
TCIIBHOCTHU HC MOKCT HC YUWUTHIBATH
MPUHLMIIOB PALMOHAILHOTO M Pe-
cypcocOeperaromero mpupoJoNob-
30BaHUL.
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Examepunoypz

YTUNU3ALUA YIMEPOACOAEPXALLKMX OTXOAO0B B TEXHONOMMU OYUCTKH
CTOYHbIX BOQ OT COEAUHEHWMN A30TA

DISPOSAL OF CARBON-CONTAINING WASTE IN THE TECHNOLOGY
OF SEWAGE PURIFICATION FROM NITROGEN COMPOUNDS

Ilpogeder cpasHumenvHulil aHATU3 Y2TePOOCOOEPHCAUUX NPOUIBOOCHBEHHBIX 0IMX0008, NPEOHA3HAUEHHBIX Ol
obecneuenus yukaudeckozo bananca paseumus ouoyerosa 8 ANAMMOX mexuonozuu o4ucmxu cmo4HsIx 600 Om

coeOuHeHUil azoma.

A comparative analysis of carbon-containing industrial wastes intended to ensure the cyclical balance bio-cenosis

ANAMMOX technology of sewage purification from nitrogen compounds.

OpraHuueckre M MHHEPATbHBIC
coequHeHMA azota (Oermky, aMuHO-
KHUCJIOTBI, aMUHBIL, ITy PUHBI, IIUPUMHU-
JUHbI, MOYCBHUHA, AMMMWAaK, HWTPU-
ThI, HUTPATBl U JAP.) TPUCYTCTBYIOT
B CTOYHBIX BOJAX MHOTHX OTPAacici

TNPOMBIIIICHHOCTH: XUMHAICCKOM,

HE(PTCXMMUYCCKOM, MEIMITMHCKOM,
MHKPOOHOJIOTHYCCKOH, — MCTaLTyp-
TUMCCKON, KOKCOXHMHYCCKOM, ITH-
IICBOM, ArpOXMMMYCCKOM, a TaKKe
B TIOA3CMHBIX H XOSﬂI\/'ICTBeHHO-GBI-
TOBBIX Bojax. llpucyrcrBue coemau-

HCHHM a30Ta B CTOYHBIX BOJAaX BBI3bI-

BACT B BOAOCMAX MacCOBOC PA3BUTHE
TJIAHKTOHA, BOJOPOCICH, TIOSBICHUC
MPUBKYCOB M 3aMaxoB BOJpI, Ha-
PYILCHHC KHCIOPOJHOTO PEKHUMA
M HOPMAIbHOM KU3HEACATEIIHHO-
CTH THAPOOHWOHTOB. PacTBOpCHHBII
B BOAC aMMHAK OKA3BIBACT TOKCHYI-
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HOC BO3JCHWCTBHC HA PHIO, HATHUYHC
HUTPUTOB B IMUTHEBOM BOAC BBbI3LI-
BACT OHKOJIOTMMECKUE 3a00ICBaHuUs,
a HATPATOB — METTEMOTTIOOHHECMHUIO.
[loBbIIICHHOS COACPKAHUC COCTUHC-
HUH a30Ta B 000POTHOM BOIC TIPHBO-
JTIUT K OHOTOTUMESCKOMY 00pacTaHUIO
TPyOOTIPOBOIOB M TEXHOJIOTHYICCKO-
10 000PYI0BAHMSL.

Haubonee addexruBHbIMU  sIB-
JSFOTCA TEXHOJIOTHH OYHUCTKH CTOY-
HBIX BOJ, NMPUOTMKAOLIMECS K SCTC-
CTBCHHBIM MPHUPOAHBIM  LIMKIIAM,
MPOTEKAFOIIUM B SKOJIOTUYECKUX CH-
cremax. OOMICTIPUHATHIM CITOCOOOM
OHOITOTHHMCCKON OYUCTKH  CTOYHBIX
BOJ OT a30Ta ABIETCS TMOCTICI0BA-
TCIBPHOC IPOBCACHUC IPOLICCCOB
HUTPA(DUKALMY U ACHUTPUDUKALIVL.
Hurpudukaimss  conpososkaactcst
OKHCJICHHEM  KATHOHOB  aMMOHHS
O HUTPUTOB M HUTPATOB B adpol-
HBIX VCIOBHSIX HUTPU(DHULIMPYIOIIH-
MU OaKkTepwsiMH — aBTOTpPO(haMmu,
KOTOPBIM ~ HCOOXOTHUMBI  COETHHC-
HUSI YIJICPOAA B YCBOSIGMOM (hopme.
Iporecc aenmTpudHKaIKM CBI3aH
C BOCCTAHOBJICHHMCM HMTPAT-UOHOB
Jo CBOOODHOTO aszora criermduc-
CKOM TPyImioW OakTepuii — JcHU-
TPUPUKATOPOB, SBILIOIIMXCSA TCTE-
potpodani: B a3poOHBIX YCIOBHAX
OHH TIOTPEOISFOT OPTraHMMECKOES BE-
MICCTBO, OKHUCILLT €0 KHCIOPOAOM
BO3IyXa, a B aHAYPOOHBIX — OKHUCIISASA
a30TOM HUTPATOB U HUTPUTOB. B KOH-
Il TIPOIITOTO Beka Oblla ToKazaHa
BO3MOXHOCTh OCYIUCCTBIICHUS aB-
TOTPO(YHOTO MPOIECCa MHUKPOOHOTO
aHadPOOHOTO OKMCIICHHSI aMMOHMS
IIyTCM  UCMNOJIB30BAHUA  HUTPUTOB
B KaYeCTBE AKLICTITOPA SIICKTPOHOB,
nojryuuBiiero HazBauue ANAMMOX
miporiecc (cokparenvie ot ANaerobic
AMMonium OXidation) [1]. Otnu-
yue ANAMMOX TtexHojgorum oOT
TPAIULMOHHBIX  HUTPUACHUTPU(DH-
[MPYIONIMX ~ CIIOCOO0B  yAANCHHS
COCOMHCHHM  a30Ta  3aKIKYacTCA
B OTCYTCTBHMM HCOOXOIMUMOCTH IIOI-
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DKronozus

JEprKaHusl TIOCTOSIHHOM KOHLICHTpPa-
LMK KHUCITOPOJA M BBCIACHUS JOIION-
HUTCIIBHBIX JIOHOPOB DJICKTPOHOB,
a TaKKS B PE3KOM COKPAILICHUH M3-
OBITOYHOTO aKTHBHOTO HJIA.

OxuciaeHHe aMMOHMIHOTO a30Ta
HAYMHACTCS TIOCJIC TOTO, KaK Opra-
HUYCCKUC BCINCCTBA IPAKTUMCCKH
WCTIOIIB30BAHBL, JACATCIIBHOCTD TC-
TepoTpOHON MHUKPO(IOPHI BHILLTA
Ha CTalMOHAPHBIA PEXXUM U B a3pH-
PYEMOM CMECH MMECTCSI PaCTBOPCH-
HbIH kuciopoa. OaHaKo B pe3ynibTare
M3MCHCHII COOTHOIICHIMST HUTPHU(H-
KaTOpPOB U TETCPOTPOQHBIX MHKPO-
OPTraHM3MOB B AKTHBHOM WIIC, HAOITFO-
JAOMUXCA TIPHU YMCHBIICHWUH KOH-
LCHTPALWK OPTAHMYCCKUX BCILCCTB
B CTOYHOM BOJIC, MOYKET ITPOHCXOINUTH
VMCHBIICHHC KOHCTAHT CKOPOCTH HU-
TpuHUKALIKM ¥ HAPYIICHUC OOIIETO
OanmaHca IMKITMYCCKUX PEaKIIVI B CH-
creme. Ha axruBHOCTD nenuTpudwm-
KALWH BIIMSFOT KOHLICHTPALIMH KHC-
JI0pOJa, HUTPATOB U OPTAHUYCCKOTO
yIuepona B ycBosiemoit (opme, pH,
OKHCJIUTEIIHHO-BOCCTAHOBUTCIHHBIN
TIOTCHLMAL, TCMIICPaTypa, IPUCYT-
CTBHUC TOKCHU'IHBIX BCUICCTB U APYTHUC
(haxTopsL

B nmammo#i pabote mpoBoamTCS
CpaBHUTCIIBHAS XapPaKTCPUCTHKA
MPOM3BOACTBCHHBIX ~ OTXOJOB, CO-
JCPIKALUX COCOUHCHUSI  YIIICPOa,

KOTOPBIC MOTYT OBITh MCTIOJIb30BAHBI
B TexHonorur ANAMMOX nma obe-
CIICUCHUS LMKIMYECKOro OanaHca
B CHCTEME Ha CTaauH adpoOHO ne-
HuTpuUKammu. B kauecTse mpous-
BOZJCTBCHHBIX OTXOAOB PAacCMOTPCHBI
OTpabOTaHHBIC  TCXHOJOTHYCCKUC
pacTBOpHI U TBEPABIC BemecTsa [2],
COACPKAILKE STWICHIIHUKOIL  [3],
MoJ10KO [4], opesecuny [5, 6] u npo-
IOYKTHI UX Tiepepabotku [6, 7], obuis
MykH [8]. bonpoias 4acTh 3THX OTXO-
JOB B HACTOSMLICC BPEMS Y THITUIHPY-
©TCs1 YACTUYHO JTUO0 BOOOIIE HE MO~
BEPracTcs BTOPUYHOM MepepadoTke,
a CKATacTCsl WIM Pa3sMELIACTCs Ha
TIOJIMTOHAX XPAHCHYISL.

CpaBHeHHE YITICPOACOACPIKAIIIMX
MPOM3BOACTBECHHBIX OTXOA0B (Talmu-
11a) TIPOMBBOTHIOCH TIO KOd(HIM-
€HTy OHOMOTHYECKON aKTMBHOCTH (O,
KOTOPBIH OTPEACIIUICS KaK MAcca Be-
MICCTBA, TIPUBOMAINAT K U3MCHCHHIO
sHaucHust bIIK wa cavnuity. 3Haue-
HUC KOY(P(PULICHTa GHOTOTHHCCKOM
aKTMBHOCTU CBA3AHO C VCJIOBHOU
Maccou OMOJIOTMMECKHM TIOTpeOs-
EMOTO  yIIepoa,
eaunute bIIK.

OKBUBAJICHTHOTO

3uavyeHua Kod(pHImeHTa o To-
JYYCHHI HA OCHOBC AaHaIu3a 3KC-
ICPUMCHTAJIBHBIX OAHHBIX IO KH-
HETHUKEC OKHCJIICHUA PacTBOPEHHBIM
B BOAC KHCIIOPOIOM COCIUHCHWUIA,

CpaBHUTENBHAA XaPAKTCPUCTHKA YITICPOICOACPIKAILIMX

TIPOMU3BOACTBCHHBIX OTXOO0B

OcHOBHBIE YITIEPOACOIepKa-
e
HanmenoBanue, R KOMIIOHEHTLL
XapaKTepUCTHKA OTXO [a /xr O, Maccopas
HawnmenoBanue o
Joist, %o
OTXOZ[BI OXHa)KZ[aIOH.[eﬁ 210-3.85 DOTWIEHIIUKOIE 53-96
JKUAJKOCTH JJI aBTOTpaHCIIOpTa ’ ’ JMexeTpun 0-1
Onwixy, TbLTH OT MUIH(QOBKH 137-3.39 Hemmonosa 39-63
APEBCCUHBL ’ ’ JIuranue 3-30
VreBoart 49-72
IIbue 3epHOBAS 1,88-3,09
Benox 1-7
OTX0/1bI pacTEeHUEBO/ICTRA Or 1.89 [emmonosza Mo 45
U ITApHHUKOBOTO Xo3sgiicTBa ’ YFﬂeBOZ[BI I[O 35
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OTHOCSLIMXCST K PA3TMYHBIM KJIac-
caM OpraHWYCeCKUX BewwecTs [9].
Jast pacuéra moTpeOHOTO KOJTHME-
CTBAa MPOM3BOACTBCHHOTO OTXO0I4,
COICPIKAIIECTO COCANHCHHUS YIIICPO-
Ja, KOTOPbIN HeoOxoqumM it obec-
MCYCHUS LMKIIHYCCKOTO —OamaHca
B TexHoyornu ANAMMOX, cnenyet
3agarb HIIK,, onTUMaTbHOE 3HAYC-
HHE KOTOPOTO OIPEIOCTACTC A
pEaIbHOM CTOYHOM BOJBI B IPOIIEC-
Ce MyCKOHAIAA0YHBIX paboT. Macca
MPOUBBOICTBCHHOTO OTXOJa HAaxo-
JUTCS KaK TIPOM3BEACHIUC 33 IaHHOTO
suaueHust bIIK,, obnéma nomicka-
[IETO OYHCTKE BOAHOTO PacTBOpa M
ko3 drimenTa o

m,= o bIK, V,

rae M, — macca OHMOJIOTMMECKHU aK-
THUBHOIO OTX0[4, T

0, — 3HadeHUA Kod(purmenTa Gro-
JTOTHYCCKOM aKTMBHOCTH W3 Tadiu-
e, /T O,
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BIIK, — ormyManbHOE 3HAYECHUE
BIIK, v O,/M3

V — 00BEM MOUIESIKAILETO OUUCTKE
BOJHOTO PacTBopa, M>.

3akinoueHue

Texnonoruss ANAMMOX tpen-
HA3HA4YCHA AJIs1 OYMUCTKH CTOYHBIX
BOJ OT COCOMHCHUM a30Ta M MOJC-
JUPYET TPUPOIHBIC LIUKITHICCKUC
MPOLECCHI, KOTOPHIC 00CCIICHUBAIOT
MAaJIOOTXOJHBIC PSIKUMBI  PabOTHI
OYMCTHBIX COOpYXEeHUH. B kaue-
CTBE MapaMCTPOB, KOTOPHIC MMO3BO-
JISFOT PETYIUPOBATh MATCPHUATHHBIN
famaHC MPOTEKAOIIUX B GHOILICHO-
38X XUMHUUYCCKUX PEAKLIUM, BBICTY-
MaT TEMIICPaTypa, KOHLCHTPALMs
PaCTBOPSHHOTO KHCJIOPOJA U KOITH-
YECTBO OHMOpPA3IaracMbIX YIICPO.I-
COICPIKANIUX MATCPHUATIOB.

I[lpu Heagocratke  yOICPOACO-
JCpKamMX COCAMHCHHUM, KOTOPBIC
PaCXOAYIOTCS HA CTaaAWX JCHUTPU-

bubnuoepaguueckuit cnucox

(pukaimu, BO3MOXKHO HAPYIICHUC
0aIaHCOBBIX COOTHOIUCHUH CO CTa-
muer Hurtpudukarmu. [ Boccra-
HOBJICHISI OaTaHCa B UCTIOIB3YCMOM
UL OYMCTKU CTOYHBEIX BOJ OHOLE-
HO3¢ B CHCTCMY MOKHO BBOIHWTH
VIICPOACOACPKALME  MPOU3BOA-
CTBEHHBIC OTXOABL. Heobxomumast
Macca OTXOJOB PACCUHTBIBACTCS IO
koo (ppurmenTy OHomTOTHIECKON aK-
THUBHOCTH (, KOTOPBIN ONPSACIIIICS
KaK yCIOBHAs Macca OMOTOTHYCCKH
noTpebIIICMOro  yIiiepoa, 3KBUBA-
neurHoro eaunune HITK.

P C3yJIbTarbl TCCTOBBIX MCIIBITA-
HUM MoKas3bBawoT, yto ANAMMOX
TEXHOIOTHs obecricunBactT Tpedye-
MO€ Ka4eCTBO BOJBI, TIPCAHA3HAYCH-
HOU 1t cOpoca B BOJOSMBI PBIOO-
XO3AUCTBEHHOTO 3HavcHmt (O6pa-
3YIOIMECA B TCXHOJOTHM OTXOMbI
TOATICKAT TIPAKTHHMCCKUA — TIOJTHOM
YTWIN3aLMH B PAMKaX CaMOM TEXHO-

JIOTHUH.
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