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llpoiJoAJlCeHue. pO<P~JlbHbIX YCJlOB~5IX, peKOMeHAYIOT YBe- eTC5I Ha npO~3BOA~TeJlbHOCT~ npo~ecca
HallQAo CM. NS! 1, 2, 2002 z. Jl~Y~BaTb CKOpOCT~ BOCXOA5I~erO nOTOKa [6,4]. /J.Jl51 peWeH~5I AaHHO~ np06JleMbi yye-

)K~AKOCT~ B peaKTope. npo~CXOA~T CH~- Hble npeAf10)K~Jl~ ocy~eCTBJl5lTb npea~~A~-
LfacTb 3. nCHXpo<pHnbHble npOL4eCCbl )KeH~e KoH~eHTpa~lIIoHHoro rpaAllleHTa <p~Ka~1II1O BIIIHHoro CTOKa nepeA era nOAa-

Ha~MeHee ~3yYeHHbIMIll 5IBJl5lIOTC5I aHaa- Me>KAY aKTIIIBHo~ rpaHYJlO~ ~ )KIIIAKO~ cpe- Ye~ B UASB-peaKTop, YTO nplllBeJlO K nOBbl-

p06Hbie npo~eccbl OYIIICTKIII, npoTeKalO~~e AO~ III YJlyYweHllle MacconepeHoca Cy6cTpa- weHlll1O a<P<PeKTIIIBHoCTIll OY~CTKIll. npoBe-
nplll TeMnepaTYpax HIII)Ke 1S 'C. C OAHO~ CTO- Ta K KJleTKaM M~KpoopraHlII3MoB [1 , 2, 4]. AeHHbie B peaKTope K~HeTIllYeCKllle IIICCJleAO-
pOHbl, aTO 06b5lCH5IeTC5I TeM, YTO 3a Py6e- KaK nOKa3blBaeT JlIIITepaTYPHbl~ aHaJl1ll3, BaHIII5I noATBepA~JlIII, YToYBeJl~YeHllleCKopo-
)KOM BIllHOAeJlbyeCKllle III cnlllpToBble 3aBoAbi Ha CerOAH5IWH~~ AeHb H~3KoTeMnepaTYpHble CT~ BOCXOA51~ero nOTOKa)K~KOCTIll B peaKTo-

pacnOJlO)KeHbl B OCHOBHOM B cTpaHax C Ten- npo~eccbl 06pa60TKIII6apAbl1ll3yyalOT JlIIIWb pe (c 0, 144AO 0,644 M/Y) nplllBoA~T K YMeHb-
JlblM KJl~MaTOM. C APyro~ CTOpOHbl, nplll B Jla60paTopHbiX YCJlOB~5IX. /J.Jl5laTIIIX ~eJle~ weH III 10 AIII<P<PY31110HHbIX OrpaHIIIYeH~~. Kpo-

YMepeHHbIXKJl~MaTIllYeCKlllxYCJlOBIII5IXXOJlOA- ~CnOJlb3YIOT UASB-peaKTop, cnoc06Hbl~ Me Toro, HeCMOTp51 Ha HIII3KYIOTeMnepaTYPY
Hble CTOK~ (HIII)Ke 18 'C) 6pOAIIIJlbHbiX npo- aKKYMYJllllpOBaTb 3HaYIIITeJlbHbie KOJllIIyeCTBa B peaKTope (4...10 'C), npolllCXOAIIIJlO cy~e-

1113BOACTB IIIMelOT HeBblCOKoe cOAep)KaHllle aKTIIIBHo~ 61110Maccbh n~oHepaMIll B aTOM CTBeHHoe 06eC~BeYIllBaHllle BIIIHHoro CTOKa,
OpraHlllyeCKIIIX 3arp5l3HeHIII~ - OT 1 ,S AO Bonpoce BbICTYnIllJl~ rOJlJlaHACKllle IIICCJleAO- a CTeneHb pa3JlO)KeH~5I nOJlIII<peHOJlbHbIX Co-

2,4 Kr/M3. CYIIITaJlOCb He~eJleco06pa3HblM BaTeJlIII [1], KoTopble, ocy~ecTBIllB npo~ecc eAIIIHeHIII~, BHOC5I~IIIX OCHOBHO~ BKJlM B
06pa6aTbiBaTb TaKllle OTXOAbl aHaap06Ho, HO OYIIICTKIll BIllHaCCbl nplll 20 'C, CHIII3I11Jl~ pa- ~BeTHOCTb CTOKa, COCTaBJl5lJla 20-40 %.
B nOCJleAHee BpeM5I ycTaHOBJleHO, YTO aHaa- 60yyIO TeMnepaTYPY AO 8 'C. OHIII OTMeTIIIJlIII, AHaJlIII3 JlIIITepaTYPHblXAaHHblX nOKa3blBa-

p06Hbie peaKTOpbl C BbICOKO~ KoH~eHTpa- YTO CHIII)KeHllle TeMnepaTYpbl nplllBeJlO K na- eT, YTO B03MO)KHOCTb npIllMeHeH~5I BbICOKO-
~lIIe~ 61110Maccbl cnoc06Hbla<P<PeKTIIIBHO ne- AeHlll1O aKTIIIBHOCTIll 61110Maccbl Ha 32 %. Ho CKOpOCTHblX aHaap06HbiX CIllCTeM B nclllxpo-

pepa6aTbiBaTb H1II3KoKoH~eHTplllpoBaHHble AaJlbHe~wee YBeJllIIyeHllle JlIIIHe~HO~ CKOpO- <P~JlbHbIX YCJlOBIII5IX B OCHOBHOM 3aBlllCillT OT
CTOKIII nplll HIII3KIIIX TeMnepaTYPax [1 , 2, 3]. CTIII nOTOKa C nOMO~blO pe~IIIKJla )KIIIAKOCTIll KOJllIIyeCTBa IIIJla B peaKTope, era pa3BIIITIII5I

nplllMeHeHllle aHaap06HbiX npo~eCCOB C O,SAO 1 ,S M/Y nplllBeJlO KBOCCTaHOBJleHlll1O nplll nclllxpo<p~JlbHbIX YCJlOBIII5IX; nplllpoAbl
nplll nOHIII)KeHHbIX TeMnepaTYpax Bbl3blBaeT aKTIIIBHOCTIll B cpeAHeM Ha 1S-20 %. nlllTe- OpraHlllyeCKIIIX 3arp5l3HeHIII~ B 06pa6aTblBa-

P5lA np06JleM. )K~3HeAe5lTeJlbHOCTb MIIIKpO- paTYPHble AaHHble no aHaap06Ho~ 06pa60T- eMblX CTOYHblX BOAaX; KoH<plllrypa~1II1II peaK-
opraHIII3MoB <PopMIIIPyeT KoH~eHTpa~lIIoH- Ke )KIIIAKIIIX OTXOAOB BIllHOAeJlIll51 III cnlllpTo- Topa, era cnoc06HoCTill YAep)KIIIBaTb aKTIIIB-
Hbl~ rpaAllleHT Me>KAY H 111M III III )KIIIAKO~ cpe- BO~ npOMblWJleHHOCTIll B nClIIxpo<pIIIJlbHOM HYIO 61110Maccy. /J.Jl51 AOCTIII)KeHIII5I 60Jlee Bbl-

AO~, OnpeAeJl5l51 HanpaBJleHllle AIII<P<PY3~111 pe)KIIIMe nplllBeAeHbl B Ta6JlIII~e. COKO~ a<P<PeKTIIIBHOCT~ npo~ecca KOHBep-
nlllTaTeJlbHblX Be~eCTB. KOH~eHTpa~IIIOHHbl~ Apyrille Jla60paTopHbie IIICCJleAOBaHIII5I CIIIIII OpraHlllyeCKIIIX 3arp5l3HeHIII~ nplll H~3-
rpaA~eHT IIIJl~ AIII<P<PY31110HHbl~ CJlO~ B YC- [S,6,3,4,7] OYIIICTKIll BIIIHHblX CTOKOB B UASB- K~xTeMnepaTYPax, oc06eHHo B cJlyYae MHO-
JlOBIII5IX HIII3KO~ KoH~eHTpa~1II1II cy6cTpaTa B peaKTope nOKa3aJ1l11, YTO HaJI lilY lIIe JlerKO pa3- roKoMnoHeHTHblxCTOKOB, npeAllOYTIIITeJlbHee
cpeAe ~ BbICOKO~ YAeJlbHO~ aKTIIIBHOCTIll JlaraeMblX coeAIIIHeHIII~ (yrJleBOAoB) B 6ap- IIICnOJlb30BaTbAByxcTMIII~Hble CIllCTeMbl.

61110Maccbl MO)KeT JlIIIMIIITlllpoBaTb CKOpOCTb Ae cnoc06cTByeT pOCTY KIIICJlOTOreHHblX MIIIK- AJl51 IIIJlJlIOCTpa~1II1II aToro <paKTa 6blJlIII

npo~ecca. KpoMe Toro, CHIII)KeHllle TeMne- poopraHIII3MoB B peaKTope, YTO nOATBep)K- npoBeAeHbl Jla60paTopHbie IIICCJleAOBaHIII5I

paTYPbl cOnpOBO>KAaeTC5I cnMOM CKOpOC- AaJlOCb 60JlbWillM 06beMoM BHeWHe~ 060- CIllCTeMbl, BKJlIOYalO~e~ ABa nOCJleAOBa-
Till 61110XIIIMillyeCKIIIX npo~eCCOB. TaK)l<e nplll JlOYKIII, nOKpbIBalO~e~ rpaHYJlbllllJla. TaKoro TeJlbHO pa60TalO~lIIx UASB-peaKTopa, IIIHO-

HIII3KIIIX TeMnepaTypax YBeJlIIIY~BaeTC5I pa- pOAa arperaTbl ~Jla CO3AaIOT cy~ecTBeHHble KYJllllpOBaHHblx y)Ke ManT~poBaHHbiM K no-
CTBOplllMOCTb ra30B B )KIIIAKOCTIII, YTO nplII- AIII<P<PY31110HHble3aTpYAHeHIII5IAf151 pacnoJlo- H~)KeHHbIM TeMnepaTypaM aHaap06HbiM
BOAIilT K cnMY BblXOAa 6~ora3a nplll aHaa- )KeHHbIX B ~eHTpe arperaToB MIIIKpoopraHlII3- IIIJlOM [3,4,7]. nOJlyYeHHble pe3YJlbTaTbi nOA-

P06HOM 6pO)KeHIIIIII. /J.Jl51 CM5IryeHIII5I AIII<P- MOB, ocy~eCTBJl5l1O~IIIX KOHBepc~1O JleTy'l~x TBepAIIIJl~ nepcneKTIIIBHOCTb TaKoro poAa
<PY3~OHHblx3aTPYAHeH~~, oc06eHHO B nc~x- )K~pHbIX K~CJlOT, YTO HeM~HyeMo CKa3b1Ba- ycTaHoBoK, nepepa6aTblBalO~IIIXXOJlOAHble

Pa60Y~e xapaKTepMCTMKM Pe3ynbTaTbi na60paTopHbiX McnblTaHMM UASB-peaKTopOB

annapaToB co B3BeweHHo-ceAMMeHTMpYIOU4MM cnoeM 6MoMaccbl

T','C 8 10 7 4 10 7 4
VpEAKT2, M3 0,015 0,0027 0,0027 0,0027 2'0,0027 2.0,0027 2'0,0027

XnK ...3, KrXnK/M3 0,2-0,4 4,2 3,2 2,0 4,3 3,5 2,6
"H", ,rBY4, Y .'J 14-1,5 20,4 26,4 27,8! 48 48 43,2

HOB5, KrXnK/(M3.cyr) 0,7-6,4 5,3 3,1 1,7 2,2 1,8 1,3
CKOpOCTb nOTOKa, M/Y 0,5-1,5 0,144 0,612 0,644 0,07-0,57 0,07-0,57 0,07-0,57
36, % 65-32 68 61 57 78 76 71
CCblJlKa [1] [5, 6, 3, 4, 7] [3, 4, 7]

1 TeMneparypa. 4 r~ApaBJ1~'IeCKOe BpeMH YAep)KaH~H )K~AKOCT~ B peaKTope.
2 06beM peaKTopa. 5 HarpY3Ka no OpraH~'IeCKoMY Be~eCTBY.
3 X~M~'IeCKOe noTpe6J1eH~e K~CJ10poAa. 63<1><I>eKT~BHOCTb YAaJ1eH~H xnK.
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BI.1HHble CTOKI.1. 3TO CBSl3aHO C TeM, YTO B TOpblt1 B HaCTOSl~ee BpeMSI CTOl.1T44 KOn., J]l1S1nOAOrpeBaCTOYHot1BoAbIHa10.C3arOA,
ABYXCTaAl.1t1HbIX cxeMax np°I.1CXOAI.1TyaCTI.1Y- TO e>KeAHeBHblt1 AOXOA OT 61.10ra3a MO>KeT COCTaBI.1T 10.C.1 000 KKan/(M3. .C) (TenJlOeM-
Hoe pa3AeJleHI.1e c:j>a3 aHasp06Horo 6po>Ke- 6blTb 04eHeH KaK KOCTb BOAbl) . 150 M3. 365 cyr = 547,5 rKaJl.
HI.1S1, B pe3YJlbTaTe Ha BTOpOt1 cryneHI.1 co- Ha 20.C COCTaBI.1T 20.C. 1 000 KKaJl/(M3. .C)
3AalOTCSI 60Jlee OnTI.1MaJlbHble YCJlOBI.1S1 J]l1S1 0,44 py6 . 675 KBT.Y = 297 py6., (TenJlOeMKOCTb BOAbl) . 150 M3 . 365 CYT =
pa3BI.1TI.1S1 CI.1HTpOc:j>HbIX 1.1 MeTaHoreHHblX = 1095 rKaJl. CTOI.1MOCTb 1 rKaJl TenJlOTbl
MI.1KpOOpraHI.13MOB, aKTI.1BHOCTb KOTOpblX 1.1 YTO B roAoBoM 1.1 CY I.1CJleHl.11.1 COCTaBJlSleT COCTaBJlSleT 204 py6.:
JlI.1MI.1Tl.1pyeTsc:j>c:j>eKTI.1BHOCTbOYI.1CTKI.1.

TaKI.1M 06pa30M, npl.1BeAeHHble c:j>aKTbl 297 py6 . 365 cyr = 108405 py6. 547,5rKan.2Q4py6.=111690py6.(3723AOJ1J1.),

CBI.1AeTeJlbCTBYIOT, YTO cerOAHSI MeTOA (3613,5 AOJlJl. no KYPCY 30 Py6/AOJlJl.). 1095rKan.2Q4py6.=223380py6. (7446AQJlJ1.).
aHasp06Hot1 OYI.1CTKI.1 CTOKOB BI.1HOAeJlb-
yeCKot1 1.1 Cnl.1pToBot1 npOMblWJleHHOCTI.1 3a c6poc CTOKOB C nOKa3aTeJleM no xnK CpOKI.1 oKynaeMocTI.1 Kanl.1TaJlbHblX 3aT-

AOCTaTOYHO pa3pa60TaH J]l1S1 KpynHoMac- 60Jlee 0,5 Kr/M3 1.1 3a cOAep>KaHl.1e B3Be- paT UASB-peaKTopa C yyeTOM SKOHOMI.1I.1
wTa6Horo BHeApeHI.1S1 B npOI.13BOACTBO. B weHHblX Be~eCTB roCYAapCTBO B COOTBeT- AeHe>KHbIX cpeACTB 3a CyeT OTCYTCTBI.1S1
oc06eHHOCTI.1 STO OTHOCI.1TCSI K YTI.1J11.13a- CTBI.1I.1 C nOCTaHOBJleHl.1eM N2 632 CoBeTa noAorpeBa CTOYHOt1 BOAbl COCTaBSlT:

41.11.1 BbiCOKOKOH4eHTpl.1pOBaHHbix CTOKOB, MI.1HI.1CTpOB P4> 3a 1993 r. AOJl>KHO B3bIC-
J]l1S1 KOTOpblX aHasp06HaSl 06pa60TKa SKO- KI.1BaTb C npeAnpl.1S1TI.1t1 0,316 py6. 3a 1 Kr 45 000 AoJlJl./(3613,5 AOJlJl. +
HOMI.1yeCKI.160Jlee npeAnOYTI.1TeJlbHa, yeM 1.136blTOYHOrO XnK 1.1 3a cOAep>KaHl.1e B3Be- + 10658 AOJlJl. - 2737,5 AOJlJl. +
asp06HaSl. Cy~ecTBeHHble HeAOCTaTKI.1 weHHblX Be~eCTB B CTOYHOt1 BOAe - B + 3723 AOJlJl.) = 2,9 rOAa,
asp06HbiX TeXHOJlOrl.1t1 - BblCOKl.1e SHep- pa3Mepe 1290 py6./T. npeJ]l1araeMaSl Tex-
r03aTpaTbi Ha aspa41.110 1.1 np06J1eMbl, CBSI- HOJlOrl.1S1 6YAeT e>KerOAHO SKOHOMI.1Tb: 45000 AOJlJl./(3613,5 AOJlJl. +
3aHHbie C 06pa60TKot1 1.1 YTI.1J11.13a4I.1et1 + 10658 AOJlJl. - 2737,5 AOJlJl. +
60JlbWl.1X KOJll.1yeCTB 06pa3YIO~erocSlI.13- 150 M3 .9,5 KrXnK/M3.365cyr.0,316 py6. = + 7446 AOJlJl.) = 2,4 rOAa.
6blTOYHOrO l.1J1a [61.10MaCCbl MI.1KpOOpra- = 164359,5 py6.
HI.13MOB - 0,5-0,6 Kr Ha Ka>KAblt1 YAaJleH- ABTOpbl HaAeIOTCSI, YTOAaHHblt1 0630P BHe-

Hblt1 KI.1J10rpaMM 61.10JlOrl.1yeCKOrO noTpe6- 150 M3 .2,2 KrBB/M3.365cyr.1 ,29 Py6./Kr= ceT CBOt1 BKJ1aA B pa3BI.1TI.1e 1.1 pacnpOCTpa-
JleHI.1S1 KI.1CJlOpOAa (5nK)], I.1MelO~ero OyeHb = 155380,5 py6. HeHl.1e B POCCI.1I.1 aHasp06Hot1 61.10Jlorl.1yec-

HI.13KYlO BoAooTAalO~YIO cnoc06HoCTb. I-1c- KOt1 OYI.1CTKI.1 CTOKOB 6pOAI.1J1bHbIX npOl.13-
nOJlb30BaHI.1e TeXHOJlOrl.11.1 ecTecTBeHHot1 3TO COCTaBI.1T319 740 py6. (10 658 AOJlJl.). BOACTB.
AJlI.1TeJlbHot1 CYWKI.1I.1J1a Ha nJlO~aAKax CJleAyeT3aMeTI.1Tb, YTO B POCCI.1I.1 B Ha-
npl.1BOAI.1T K OTYY>KAeHI.1IO 3HaYI.1TeJlbHbiX CTOSl~ee BpeMSI 60JlbWI.1HCTBO cy~ecTBY- nl.1TEPATYPA

nJlo~aAet1 nJlOAOpOAHblX 3eMeJlb, a TaK>Ke 1O~I.1X npeAnpl.1S1TI.1t1 He nJlaTI.1T TaKI.1X CYMM 1 M d A '., A La t .' d A R M L ft .
G-
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K YXYAweHl.11O SKOJlOrl.1yeCKOI.1 0 CTaHOBKI.1 KOMMYHaJlbHblM CJlY>K aM 3a 06pa60TKY The use of EGSB and UASB anaerobic systems for

[8]. B aHasp06HbiX np04eccax OYI.1CTKI.1 OT- CTOYHblX BoA, npeAnOYI.1TaSl ry61.1Tb OKPy- low strength soluble and complex wastewaters at

CyrCTBYIOT 3aTpaTbiSHeprl.11.1 Ha aspa41.11O, >KalO~YIO cpeAY 1.1 BpeMSI OT BpeMeHI.1 nJla- temperatures ranging from 8 to 30 .C//Anaerobic
I.1X npOTeKaHl.1e COnpSl>KeHO C 06pa30Ba- TI.1Tb MI.13epHbie WTpac:j>bl 3a HaHeceHHblt1 Digestion 1988 (Adv. Wat. PoliutControl N2. 5)/Ed.
Hl.1eM 4eHHOrO SHeprOHOCI.1TeJlSl - MeTa- SKOJlOrl.1yeCKI.1t1 y~ep6. E.R. Hall and P. N. Hobson. - Pergamon Press. -

06 0 1 0 2 IA 6 1988.-P.197-209.Ha. pa3~eTcSI Bcero ~I.1Wb , - , Kr l.1J1a ",33apy e>KHbiX I.1CTOYHI.1KOB 1.13BeCTHO, 2. Kalyuzhnyi S. V., Gladchenko M.A., Sklyar V.I.,

Ha Ka>KAbll.1 YAaJleHHbl1.1 KI.1J10rpaMM 5nK. YTO Kanl.1TaJlbHble 3aTpaTbl, npl.1BeAeHHble Kurakova O. V. & S.S. Shcherbakov. The UASB
TaKI.1M 06pa30M, B aHasp06HOM np04ecce Ha 1 M3 peaKTopa Tl.1na UASB, COCTaBJlSlIOT treatmentofwinerywastewaterundersubmesophilic
3HaYI.1TeJlbHO 60Jlee HI.13KI.1t1 npl.1pOCT l.1J1a, 500-750 AOJlJl. AJISI cTpaH 3anaAHot1 EB- and psychrophilicconditions.//Environ. Technol.-
06J1aAalO~erO K TOMY >Ke XOPOWI.1MI.1 BO- pOnbl1.1 280-350 AOJlJl. AJISI CTpaH naTI.1H- 2000. -V.21. -P.919-925.

- vA Y v 3. KalyuzhnYI S.V., Gladchenko M.A., Sklyar V.I.,
AOOTAalO~I.1MI.1 CBOI.1CTBaMI.1, npaKTI.1YeC- CKOI.1 Mepl.1KI.1. YI.1TblBaSl cy~eCTBYIO~1.11.1 Kizimenko Y.S. &S.S. Shcherbakov. Psychrophilic
KI.1 nOJlHOCTblO pewaeT np06J1eMY 06pa- ypOBeHb 4eH 1.13apnJlaT, J]l1S1 PoCCI.11.16J11.1- one-andtwo-stepsystemforpretreatmentofwinery
60TKI.11.1 YTI.1J11.13a~l.1l.1l.1J1a. >Ke JlaTI.1HOaMepl.1KaHCKl.1e paC4eHKI.1 - wastewater.//ProceedingsoftheVI Latin-American

300 AOJlJl./M3 peaKTopa. Kanl.1TaJlbHble Workshop and Seminar on Anaerobic Digestion
TeXHMKO-3KOHOMM'4eCKOeo6oCHOBaHMe 3aTpaTbi AJISI peaKTOpa BMeCTI.1MOCTblO (Recife, Br~il). - 2000. - V.I. - P.44-52.
3KOHOMI.1Ka OT BHeApeHI.1S1 aHasp06Hot1 150 M3 paBHbl45 000 AOJlJl. 3KcnJlyaTa41.1- 4. Kalyu~~nYI S. V., Gladchenko M.A., V.I. Sklyar,

Y.S. Klzlmenko&S.S. Shcherbakov. One-and two-
OYI.1CTKI.1 MO>KeT 6blTb O~eHeHa Ha npl.1Mepe OHHble paCXOAbl O~eHI.1BaIOT Ha 3anaAe KaK stage upflow anaerobic sludge-bed reactor pretreat-

CTpOI.1TeJlbCTBa UASB-peaKTopa Ha BI.1HO- 0,05 AOJlJl./M3 CTOYHOt1 BOAbl. B HaweM cJlY- ment of winery wastewater at 4-10 degrees C.//
AeJlbyeCKOM 3aBOAe MO~HOCTblO 10 TbIC. T yae e>KerOAHO 150 M3. 365 cyr = 54750 M3 Appl. Biochem.Biotech. -2001. -V. 90. -N2 2.-

BHHorpaAa B rOA. npl.1STOM SKOHOMl.1yeC- OHI.1 paBHbl 2737,5 AOJlJl. P.107-124..
KaSl sc:j>c:j>eKTI.1BHOCTb B 60JlbWOt1 CTeneHI.1 TaKI.1M 06pa30M CpOKI.1 oKynaeMocTI.1 Ka- 5. KalyuzhnYI S. V., Lsklyar V.I., Gladchenko M.A.,

, Kurakova O. V. & S.S. Shcherbakov. The UASB
6y~eT 3aBI.1CeTb OT KJlI.1MaTHyeCKI.1X YCJlO- nl.1TaJlbHblX 3aTpaT UASB-peaKTopa, c:j>YHK- treatment of winery wastewater under submesophilic
BI.1I.1 MeCTOHaXO>KAeHI.1S1 3aBOAa. ~1.10HI.1PYIO~ero npl.1 Me30c:j>I.1J1bHbIX YCJlO- and psychrophilic conditions./ /Proc. of the Intern.

E>KeAHeBHaSl npOAYK~I.1S1 CTOYHblX BOA Ha BI.1S1X (30.C), YYI.1TblBaSl CTOHMOCTb 61.10ra- Symp. «Energy and Agriculture Towards the Third
aTOM 3aBOAe COCTaBJlSleT B cpeAHeM 150 M3 3a, nJlaTe>K1.1 MYHI.1~l.1naJlbHbIM npeAnpl.1S1- Millenium» ~Athens). -1999. - P. 309-316.
cocpeAHet13arpSl3HeHHocTblO 10 KrXnK/M3 TI.1S1M no 06pa60TKe CTOYHblX BOA H SKcn- 6. KalyuzhnYI S.V., Gladchenko M.A., Sklyar V.I.,

Kurakova O. V. & S.S. Shcherbakov. The UASB
1.1 COAep~aHl.1eM B3BeweHHbiX Be~eCTB (BB) JlyaTa41.10HHbie paCXOAbl, COCTaBSlT: treatment of winery wastewater under submesophilic
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