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Beryn.  Bigomo, 110 MeTaHOBIi

(dbepMeHTaIil BiIXO/iB i3 BHCOKHM BMICTOM CYib(]y-
py cyabdian, 110
MpHUrHIYYyBaTH Tpotiec. s Kypsdoro mociimy xa-

npu

YTBOPIOIOTHCS MOXYTh
paKkTepHHIl BHCOKHU BMICT JIaHOT'O XIMIYHOTO erne-
MeHTy. 3rigHo 3 [18] BMicT cynsdypy y Biaxomax

y
KUTTEIISUTBHOCTI 1HIIMX TBAapHH. BiaNmoBimHO pU3MK

NTaxXiBHULITBA BUILIUH, HDK BIIXO0aX
MPUTHIYEHHS BUPOOHUIITBA METaHY 3 KypsS4oro
MocIily € BUCOKMM. He3Baxaroun Ha 11e, y po0oTax,
MPHUCBSYCHUX METAaHOBI (epMeHTallil Kypsdoro

MOCHiy, [bOMY THTAHHIO HE NPUIUISETHCST
HanexHoi yBaru. KonmeHtpaiiro cynbdiniB, HaBiTh
HE BHUKOPHCTOBYIOTH Yy SKOCTI IIOKa3HHKa MpH
MIPOBE/ICHHI JIOCIIIKEHb. OcHoOBHa yBara
MPHUIIISETECS TPUTHIYEHHIO TIPOIECY aMOHIHHUM
azoroM. Pazom 3 TuM, aBTOpH nocmimpkeHHs [15] Ha-
3MBAlOTh BHCOKHMH BMICT cyinbdypy, Tmopsm 3
HITPOT'€HOM, TIEPEUIKO/I0I0 JUIsi BUKOPUCTAHHS Kypsi-
YOro MmoCiy B IKOCTI MOHOCYOCTpaTy.
IMocTranoBka 3aBaanusi. Meroro pobotu OyB
po3rJIs  MexaHi3My, 3a SAKUM  BiIOYBa€eThCs
iHriOyBaHHS MeTaHOreHe3y cynb(inamu, (akTopis,
IO Oro KOHTPOIIOIOTH, JUKEpEN iX YTBOPEHHSI MPH
METaHOBIH (epMeHTallii Kypsi[uoro mociiay, a TakKox
MOXIIUBOTO CTYIECHS MPUTHIYEHHS, IO € Ba>KIHMBUM
JUISl YHUKHEHHSI HETaTUBHOTO BIUIMBY 1 MIIBUIICHHS
eeKTUBHOCTI pOOOTH 0i0ra30BOi YCTAHOBKHU.
B

CIpKOBOJICHb € KIHIICBHUM IPOAYKTOM METabomizMmy

Pe3yabTarn. aHaepoOHOMY  cepeJOBHIII

OpraHiYHUX Ta HEOPTaHIYHUX PEUOBUH, IO MICTSITh
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cynbdyp [4].

Cynbdigd € OCHOBHHUM JDKEpeaoM Cyiabdypy
JUI METAaHOT€HHHUX GakTepiii. Floro BMicT y MeraHo-
reHax HEe3BUYHO BUCOKUH y MOPIBHSHHI 3 acpoOHU-
MU MikpoopraHizmamu [21]. OnTHUMaIbHUA pPiBEHb
cynbdypy, TOBIIOMIICHHH Y JiTEpaTypi, BapiroeThCs
iz 1 10 25 mr S/om’ [17].

[Ipyn KOHIEHTpAIlisIX, L0 MEPEBUILYIOTh Jia-
Ma3oH, y SIKOMY CyJNb(iH CTHMYJIIOIOTH METaHO-
reHe3, BOHH MaroTh IHTIOYIOUH BILTUB 1 MOXKYTh
OyTH OIlIHEHI SIK OJHI 3 HAaWBaXKJIMBIIIMX 1HT10ITO-
piB mporecy [21].

Arropu nocmipkerss [13] moBimomMuiy, 1o Ma-
y CyXux
opraniunux pedopuHax (COP) mocnigy cTaHOBUTH
st C — 35,16%; H — 4,83%; O — 30,12%; N —
5,44%; S — 0,84%. BukopucroByrO4YM Il JAaHi,
OpyTTO
nociiny: CHj 64300,642N0.13350,009-

coBa YacTKa XIMIYHUX €JIEMEHTIB

OTPUMYEMO dopmyny COP  kypsigoro
[MincraBnstoun orpuMany (HOpMyIly B PIBHSHHS

bacgenna-Mroiepa, OTPUMYEMO HACTYIIHE

PIBHSHHS:
CH, 64300,642N0,13350,000 T 0,371 H,O — 0,493 CH, +
+ 0,507 CO, + 0,133 NH; + 0,009 H,S.

TaxuMm ynHOM, pH MoBHOMY po3kiaai 1 r COP

Kypsqoro mocniny yrtBoproerbess 0,012 1t H,S

(0,011 T S).
Licepena cynviois. [pu METaHOBIH

(dbepMeHTalIlil KypsS4oro mociiay cyiabdiad yTBOPIO-

IOTBCS 3 HEIEPETPaBICHUX OLIKIB, 10 CKIaay SKUX

BXOJIATH CIPKOBMICHI aMiHOKHCJIOTH.
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YTBOpPEHHsI CIPKOBOJHIO i3 IUCTEiHY BinOyBa-
€THCS 32 PIBHSHHSM:

C;HqO,NS + 2 H,O — CH3COOH + NH; +

+ CO, +H,S + 0,5 H, + AT®.

3 iHMIOT CIPKOBMICHOI aMiHOKHCIIOTH METIOHIHY
npu aHaepoOHOMY OpOAiHHI 3/1e0LTBIIOrO yTBOPIO-
€THCSl METHIIMEPKAIITaH:

CsH;,0,NS + 2 H,O0 — CH;CH,COOH + NH; +
+ CO, + CH4S + H, + ATO.

Kypstanii mocmin, mo yTBOPIOEThCS Ha NTAXO-
(dabpuili, 3HAXOMUTBCSA y CyMIlli 3 Mmip’siM, sIKe Ha
90-95% crnagaerncest 3 6inkiB [1, 6]. OcHOBHUI #OT0
OUTKOBHUH KOMIIOHEHT — I1e KepaTuH — (QiOpuiisipHuii
OUIOK, IO BUIUIAETHCS CEpel IHIIUX CTPYKTYPHHUX
OUIKIB BHCOKMM BMICTOM IUCTEiHY. 3rimHo 3 [11]
Mmip’st MICTUTh IUCTEIHY 65,8 T/Kr, a BIAMOBIAHO 10
[2] — 57,8 r/kr. Ilip’st Hepo3YMHHE y BOJI, CIaOKHX
KHACIOTax 1 ocHoBax. BoHo myxe criiike no mii
OUTBIIOCTI MPOTEONITHIHUX (DEPMEHTIB SIK PE3YNILTAT
BEJIMKOT KUTBKOCT1 TUCYNIb(IAHUX 3B’ SI3KIB IIUCTEIHY,
BOJIHEBHX 3B’513KiB 1 rizpodobHux B3aemoxii [10].
OpnHak, aBTopu [25] cnocrepirany 3HUKHEHHS ITip s,
3MIMIAHOTO 3 KypsA4YMM IIOCTIiZOM, IIpH HOro
nepepoOii y 0iora3osiii ycraHoBIli. B mopasnsiiomy
BOHH BUJUTHIIN KYJIBTYpy OakTepiii, BiINOBiZalbHY
3a ioro pyiHyBaHHA. [i yCHimIHO Ky/JbTHBYBAlIH B
acpoOHMX ymoBax. BoHu mnepenbavanu HasBHICTb
IHIIUX CTPOTMX aHACpPOOHUX KEPATHHONITUIHHX
MiKpoopraHi3miB [25].

Buxonsuu 31 crexioMeTpii peakiiii, mpu po3Kiia-
ni 1 r mip’s yrBoproetbes 0,016-0,019 r H,S (0,015-
0,018 r S).

Mexanizm ineibyeanns. Asropu [22] moBimomu-
JIY, 0 TOKCUYHOIO (opmoro cyibdinis € H,S, ocki-
JIbKY BiH 371aTeH IMQYHAYBATH y KIITHHHI MEMOpaHH.
B cepenuni nuroriasmu iHrioyrounii Brme H,S mo-
ke OyTH MoB’si3aHU 13 (GopMyBaHHAM CyIbDiTHUX i
TUCYNIb(ITHUX 3B’S3KIB MDK IMOJINSNTHIHUMH JIaH-
IIOraMH, a TaKOX MOPYIICHHSIM acUMUIAILIL CyIbdypy
[24]. Ls Teopist miaTBepLKyeThCs y podori [19].

Yymaugicms mikpoopeanizmie. ABTopu [5] moc-
JJHKYBaJIM 9yTJIHBICTh POCTY METAHOTEHIB JIO0 CYIIb-
¢imiB y yKcTiil KynbTypi Ta aHaepoOHOMY MyJi. Me-
TAHOTCHU B aHACPOOHOMY MYJi Oyl MEHII YyTIIv-
BHUMHU JI0 1HTIOyBaHHS Cylb(iaMu, HXK METAaHOT€HH
B YHCTHX KyJbTypaX. OTKe, IIIKOM IMOBIPHO, IO
BHUCOKI piBHI cynb(iny, HEoOXimHi

OLIBII TUTS
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iHriOyBaHHS, B aHaepoOHOMY Myl 0OyMOBIIEHI
ICHYBaHHSIM TpPaJi€HTY KOHIIGHTpalii cymbQimiB y
rpaHyiax i miactiBigx. Jociiau, nmpoBeneHi 3 4yuc-
ISk M.

barkery, M. hungatei, M. mazey, M. Soekngenii, no-

TAUMH KyJIbTYpaMH TaKuX METaHOTEHiB,

Ka3aid, II0 BOHM MalwTh PI3HY YYTJIUBICTH 0
iHri0yBaHHs cyabdinamu [5].
Bmicm cyxux pewosur (CP). 301IbIIICHHS BMICTY

CyXUX pEYOBUH 00YMOBITIOE 301IbIICHHS
KOHIIGHTpaIlil CyabdigiB, sKi yTBOPIOIOTHCS B
pe3ynbTaTi iX JecTpykitii.

Yac  obopomy  peaxmopa.  30LNbIICHHS

TPHUBAJIOCTI MPOIIECY BeJe M0 30UIBIICHHS CTYIEHS
JECTPYKIIii OUIKiB. BinmoBimHO MOXHA Mepea0adynuTH
BHIIUI BMICT CY/Ib(iIiB.

pH. TOKCHYHICTD CYIb(INiB AyXKe 3aJICKUTH BiJ
pH [21]. V GaraTsox pocmipkeHHsIX 3HaueHHs pH He
HABOJUTHCS, IO POOUTH CKIAQJAHUM (HOPMYITIOBAHHS
JOCTOBIPHUX BHCHOBKIB MIO/IO iHTIOyBaHHS, CIIPH-
YUHEHOTro cyiabdimamu [3].

3nauenHsi pH BU3Ha4Yae XiMiuHY piBHOBary Mix
cipkoBoaueM H,S, rinpocynbdimom HS™ 1 cynbdizom
S*. Ilpu pH 6 cy1pdink B OCHOBHOMY 3HAXOIATHCS
y dopmi H,S, B Toii wac sx npu pH 8 —y dopmi HS
[12].
cynbgim GyayTs npucyTHi y Burmsmi S° [14].

[lpu 3Hauenni pH Bume 9 Bci ioHi3oBaHi

Kucnmuit pH inTeHcHdikye iHTiOyrounid BIUIHB
Cynb(}iaiB Ha alETOKIACTUYHUA METaHOTeHE3 y I10-
PIBHSHHI 3 HEWTpaIbHUM Ta JIy:)kHHUM pH [21].

ABTOpHU AochimkeHHs [21] MOBiIOMUIH, IO IPH
pH 7,8-8,0, ne 4acTka BUIBHOI'O CIpKOBOIHIO JIMIIE
npubimzHo 10%, MakcumanbHa crienudiyHa aKTHB-
HICTh alleTOKJIACTHYHOTO METaHOTreHe3y 3HHKYBa-
Jack Ha0arato MBHJIIE 3i 30UTBIICHHSM KOHIICHT-
paiii BUNBHOrO CIPKOBOAHIO, HDK NMpH IHIIUX 3Ha-
YeHHsX pH, pu SKUX MPOBOJHIIOCH TOCTIKEHHSI.

Temnepamypruii pesicum. 30UIbIICHHS TEMIIe-
paTypu Bele JO 3HWIKEHHS YacTKH BUIBHOTO
CIpKOBOJHIO. BiamoBiHO MOXHA mependavuTH
MEHIIUK 1HrIOYIOUMi BIUIMB CYJIb(idiB HA MPOIEC
y TepMo(diIEHOMY PEeXUMi, HIX y Me30(piIbHOMY.
Opnnak, y nocnikeHHi [7] iHriOyBaHHSI METaHOTe-
HE3y TIIONMEepPeIHbO (PEePMEHTATHBHO OOpPOOJICHHUX

cynpdinamu y
BiOyI0Ch

MOpPCBKHUX  MaKpOBOAOPOCTEU

TepMODUTLHOMY  PEXHMI npu
KOHIICHTpAIlil BIILHOI'O CIPKOBOJHIO 22 MF/JIM3, a

B Me30(inbHOMY — IIpH 50 Mr/mm’.
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YacTka BUIBHOT'O CIPKOBOJIHIO B 3aJICKHOCTI Bij
pH 1 TemmepaTypu cepenoBuina 300pakeHa Ha
puc. 1.

T
. AN
’ AN
. \

30

\
. AN

Yactka BitpHoTO H, 8, %

pH

Puc. 1. YacTka BIJIbHOIO CIpKOBOIHIO B 32JICKHOCTI
Big pH i TeMnepaTtypu cepeaoBuiua.

Amonivnuti azom. Cynbdigu AiF0Th CHHEPTid4HO
3 aMOHIHHUM a30TOM, IPUTHIYYIOUH IMPOIEC MeTa-
HOBOi epmenTartii [8]. [Ipu aHaepoOHOMY OpOAiIHHI
KypsSiYOrO  TIOCTiy YTBOPIOETHCS 3HAYHA HOTO
KiTbKicTh. Buxonsun 3 piBHsiHHS bacBemma-Mrorepa,
npu noBHOMY po3kiai 3 1 r COP kypstaoro mociiay
yrBoproetbes 0,087 r NH; (0,072 r N-NH,"). JIxepe-
JIOM aMOHIHHOTO a30Ty IpU I[BOMY CIYI'YIOTh CEYOBa
KHCJIOTa 1 HerepeTpaBIieHi OUIKH.

Cmyninb incioyseanns. Astop [23] moBimoMuB
mpo 50% iHri0yBaHHS alleTOKIACTUYHOIO METaHOTe-
uesy npu 184 mr H,S/mv’ i 38 mr H,S/mm® ipu pH
7,2-7,4 1 pH 8,1-8,3, BigmoBigHo. Y IOCTIIKEHHI
[21] koHIIEHTpaIlil HEIOHI30BAHOTO CIPKOBOJHIO, IO
Benu 110 50% 3HWKEHHST MAKCUMAaJIbHOI crieiinigaHol
AKTHUBHOCTI alleTOKJIIACTHYHOI0 METaHOr'eHe3y, Oyiu
3Haiizeni Ha piBHi 250 Mr S/nm’ y nianasoni pH
6,4-7,2 190 mr S/am’ ipu pH 7,8-8,0.

OCKiTbKH  iICHY€ 3B’SI30K MK MAaKCHMAJbHOIO
crenr(iyHO AKTHUBHICTIO AalleTOKIACTHYHOIO Me-
TAHOTEHE3y 1 KOHIIEHTPAI[I€I0 BUTBHOTO CIPKOBOJHIO
MpH Pi3HHUX 3HA4YeHHsX pH, TO KOHIEHTpallis Bilb-
HOT'O CIPKOBOJHIO HE MOXe OyTH BUKOpHCTaHa SIK
€IMHUIA TIapaMeTp Ui ONUCY IHTiIOYBaHHS CynbQi-
JaMy B aHaepoOHOMY OpoJinHi [21].

VY nyxxHomy niamazoni pH iHriOyBaHHSs, Bipori-
JIHO, BH3HAYa€ 3arajbHa KOHIIGHTpaIis Cynb]iis.
3rigHo [21] BiNBHUE CIPKOBOJCHb NPU3BOIUB JIO
IHriOyBaHHS aleTOKIACTUYHOIO METaHOTEeHE3y B
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nianasoni pH 6,4-7,2, y Toit yac sk npu Bumomy pH
(7,8-8,0) criocTepiraBcs 3B’ 130K MK CTYIICHEM 1HTi-
OyBaHHs Ta KOHIIEHTpali€eo cynbdinis [21]. Anaso-
riyHa 3aKOHOMIPHICTH Oylla MOBiJOMIICHA aBTOpPaMHU
nociimkenns [S]. Lle sBuie Moke OyTH BUKIMKaHE
a00 1HTIOYIOUMM BIUIMBOM TiIPOCYIb(iN-10HIB, KU
MPOSABJISIETHCS MPH MIABUIIEHUX KOHI[EHTpAIliAX, a00
MIJBUIICHOK YYTJIMBICTIO JI0 BUIBHOI'O CipKOBOIHIO
AI[CTOKIACTUYHUMH METaHOI'C€HAMHU MOOIH3Y MEX iX
¢izionoriuxHoro miana3ony 3HadeHs pH [21].

ABTopu [3] MpOMOHYIOTH BBa)KaTH BEPXHBOIO
JOIYCTHMOI0 MEKEI0 KOHIIEHTpAIilo cylbQimiB Ha
piBai 200 mMr S/am’. Takuii BHCHOBOK IPYHTYEThCS
Ha JIOCJIKEHH], B SKOMY PEaKTOpH, 10 Iepepoos-
JIM OcaJl KOMYHAJIbHUX CTIYHUX BOJI, MOBHICTIO MPH-
MUHUIA PpOOOTY, KOJIM KOHIICHTpAILlisd 3arajbHOro
cynsdiny Oyma 36imbiena 3 200 xo 390 mr S/am’
[3]. ¥V nocnmimkenHi [21] KOHILEHTpaIlii 3arajabHOTO
cynbdiny, M0 50%
MaKCHMaJIbHOI crienu(iyHoi aKTUBHOCTI alleToKja-

BEAYTh JIO 3HUKECHHS
CTUYHOTO METaHOreHe3y, Oylu 3HaijeHi Ha piBHI
354 mr S/mv’ npu pH 6,4-6,6, 810 mr S/am’ mpu
pH 7,0-7,2 i 841 mr S/nm’ pu pH 7,8-8,0. Y po6ori
[20] 31 30WLNBLICHHSIM KOHIGHTpAIl Cyab(QigiB 10
800 mr/am’ BUPOOHHUIITBO METaHY 3MEHIIHMJIOCH 10
HE3HAYHOI KUTLKOCTI B MOPIBHSIHHI 3 KOHTPOJIEM, IO
BKa3yBaJO Ha TOBHUI 30iif mpolecy Ta MeXaHi3My
ajiarrarii.

AsTopu gocnimkenss [20] TOBiIOMUIH, IO IPH
301TbIIEHH] KOHIEHTpallil Cynb(iiB 3aranpHa Killb-
KiCTh BHPOOJICHOTO METaHy 3MEHIIyBalacs 3HA4HO
MOBUIBbHIIIE y TOPIBHAHHI 3 MaKCHMaJbHOIO IIBH/I-
KiCTIO MeraHoreHedy. Tak, TpH KOHIIGHTpAIil
cynbdinis 500 MI/M° 3arajibHe BHPOOHUIITBO METa-
Hy Oyno Oinbine 80% Bil KOHTPONIO, Y TOH Yac SK
MaKCHUMallbHa IBHUJKICTh METaHOTE€HE3y CTaHOBHJIA
52% Big KOHTPOITIO.

Taxox aBTopu [20] moBiqoMuIH, o iHTiOyBaH-
Hs IPSIMO TIponopiiiiHe koHuentpaii H,S y 6iorasi.
IIpu 5% H,S y BupoOieHOMY Tra3i crocTepiraioch
50% mnpurHiueHHs1 npouecy. [IpocTora BU3HAYEHHS
H,S 'y Oiorasi poOuTh HWOro NPaKTUYHUM
IHIMKATOPOM IHT10yBaHHSI METaHOT CHE3Y.

[16] 1o

€ TOKCHYHHMH I HCEAJaIITOBAHHUX

Aoanmayis. ABTopu MOBI1IOMUIIH,
cynbdiau
METaHOI'€HIB MpH KOHIeHTpamii 50 mr/mv’. €

MOBIZIOMJICHHSI TIPO  aJamnTallild METAHOICHIB [0
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BUIBHOI'O CIPKOBOJHIO, 30KpeMa B peakTopax i3

[7]. [9]

ajianToBaHi aneToTpodHi Ta TigporeHTpodHI MeTa-

(dikcoBaHOO 0iOMacor0 Tak, 3rigHO
HOTeHH OynM iHriOoOBaHI mpu KoHIeHTpamisx H,S
pumie 1000 mr H,S/mv?’.

BucnoBku. 1. OcHOBHUMH  JpKeperamu
cynb(digiB MPU METaHOTeHe31 Kyps4oro MOCIify €
HerepeTpaBiieHl OUIKH, 10 CKIaAy SKHX BXOMIATH
CIPKOBMICHI aMiHOKHCIIOTH, & TaKOXK MTAILIMHE ITip s,
SIKE MICTHUTh KEpPaTHH, 110 BUALUBIETCSA CepPel THIINX
CTPYKTYPHHX OLIKIB BUCOKHM BMICTOM ITUCTEIHY.

2. luribyrounit BrmmmB cynb}igiB Moxe OyTH
MOB’sI3aHUI 13 TpoHWKHEHHsIM H,S kpi3p kiiTHHHI
MeMOpaHH y HUTOIUIa3My i GOpMyBaHHIM CyTb(il-
HUX Ta AUCYIbQIAHMX 3B’S3KIB MK IOJINCITHIHH-
MU JIaHIJIOTaMH, 8 TaKOXK MOPYIICHHSIM acHMUISIiT
cynbdypy.

3. dakropamH, 10 KOHTPOIIOIOTH iHTIOyBaHHS
MPOIIECy, € BMICT CyXHX PEUOBHH Yy cyOCTpaTi, dac
obopory peakTopa, pH, TemmepaTypHHI pPeXHUM 1
KOHIICHTpAIIisl aMOHIITHOTO a30Ty.

4. BpaxoByrouu BHCOKHI BMICT CyIbypy y Bi-
JXOJax MTaxIBHMIITBA 1 3HAYHI €KOHOMIYHI BTpaTH,
SKI MOXYTb OyTH CIpPUYMHEHI Cynb(imaMu B pe-
3yJIbTaTi IHTIOYBaHHS METaHOT'CHE3Yy, HEOOXITHUM €
KOHTPOJIb TX KOHIIEHTpAIlil K Ipu poOOTi J1abopaTo-
PHUX, TaK 1 MPOMHUCIOBUX YCTAHOBOK, IIO0 BUPOOIIS-
10Th Oioras i3 Kyps4oro mociify.

5. ApanTaiiis METaHONEHHMX MIKpOOpPTaHi3MiB
JI0 BUCOKOT'O BMICTY CcyNbQiaiB € eheKTHBHIM METO-
JIOM TIOJIIIIIEHHS MTPOIIeCy aHAepOOHOTo OPOIHHS.
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Sulfide-induced inhibition of methane production from
chicken manure

Reviewed sulfides inhibiting of the production of methane, name-
ly the mechanism of inhibition, the sensitivity of different groups
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of methanogens, the factors that control it, the adaptation to the
negative impact, the sources of the sulfides during chicken ma-
nure methanogenesis and the possible degree of inhibition. Ref-
erences 23, figures 1.

Keywords: chicken manure, methanogenesis, biogas, inhibition,
sulfides, hydrogen sulfide.

SYNOPSES

During methane fermentation of waste with high content of
sulfur sulfides which may inhibit the process are formed. Poultry
manure is characterized by high content of this chemical ele-
ment. Accordingly, the risk of inhibition of methane production
is high. Nevertheless, in works devoted to the methane fermenta-
tion of chicken manure this issue has been neglected and concen-
tration of sulfides has not even been used as indicator during the
researches. The focus has always been made on the inhibition of
the process by ammonia nitrogen.

The aim of this work was to consider the mechanism of
sulfide-induced inhibition of methanogenesis, factors that control
it, sources of sulfides’ formation during methane fermentation of
chicken manure as well as possible inhibition degree that is im-
portant to avoid negative effects and to improve the efficiency of
the biogas plant.

The main sources of sulfides during methanogenesis of
chicken manure are undigested proteins which include sulfur-
containing amino acids and feathers, containing keratin which
stands out among the other structural proteins by high content of
cysteine. Although feathers are very resistant to physical and
chemical factors as a result of large amounts of disulfide bonds
of cysteine, hydrogen bonds and hydrophobic interactions, they
can be decomposed in a biogas plant.

Inhibitory effect of sulfides is associated with free hydro-
gen sulfide. Inhibition of methanogenesis may be associated with
H,S penetration through the cell membrane into the cytoplasm
and formation of sulfide and disulfide bonds between polypep-
tide chains as well as violation of sulfur assimilation. However,
the concentration of free hydrogen sulfide can't be used as the
only parameter to describe sulfide-induced inhibition in anaerob-
ic fermentation without considering pH environment.

Factors which control inhibition of the process include total
solids content in the substrate, hydraulic retention time of the
reactor, pH, temperature mode and concentration of ammonia
nitrogen.

Adaptation of methanogenic microorganisms to high sul-
fide content is an effective method to improve the process of
anaerobic digestion.

Because of the high content of sulfur in the poultry waste
and significant economic losses that can be caused by sulfides,
resulting from inhibition of methanogenesis, it is necessary to
control their concentration during laboratory studies and operation
of industrial plants that produce biogas from chicken manure.
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