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Anomauia — B po0OTI PO3NIAHYTA MOMIHBICTE NiABHILEHHS
MeTa0oJi9YHOT AKTHBHOCTI MIKpPOOPraHisMiB 1 TakHM YHHOM
NPHCKOPEHHA Mpouecy OpoaiHHA HIUISXOM CTHMY/sAULIA OGiomMacH y
npouneci d¢epmenTanmii 32  AOMOMOroK  ¢J1a0KHMX KOMOIHOBAHMX
eJICKTPOMATrHITHHX HOJIIB.

Kmwouoei cnoea —  Oioras, MiKpoOpratisMu, aHaepoGHa
dpepMeHTaLA, CTUMYJISANIA, ¢1a0Ki KOMOIHOBaHI €/IEKTPOMATHITHI MO,

Hocmanoseka npobaemu. AHaep06He 30pOIKyBaHHSA opraHmHHx
BIAXO/MIB 1 MOOIMHUX NPOAYKTIB CUIBCBKOTO TOCTOAAPCTBA 1 Xap4oBOi
TNPOMMCIOBOCTI € TPOLIEC, BIAOMUE MPOTAroM 6aratb0X POKiB 1 IIHPOKO
BUKOPHCTOBYETECS JUI4 YTWII3alli BLAXOAIB, KOHTPOJIK 3a0pyAHEHHS,
MOKpaIeHHA SKOCTI no0puB 1 BHpoOHMUTBA Oiorasy. AnHaepoOHa
(epMeHTaLlIA  CTBOPIOE INHPOKHHA CHEKTP MMO3MTHBHHX BIUIMBIB HA
HABKOJIMIIHE CEPEMOBHINE, OCKUIBKH 3HIKYE BHKHIU MAPHUKOBHX Ta3iB,
MOKpaIly€e YIPABIIHHA THOEM 1 OPTraHIYHHMH BiAXOJAMH 1 3HWKYE MOIMUT
Ha MiHepabHi 100pHBa.

Ananiz ocmannix docrioicerns. bioraz — ue ras, mwo NpudIH3HO Ha
65% cknmamaetsea 3 Metany (CHy) 1 Ha 35% — 3 Byrmekucnoro rasy (CQO,).
BiH ¢ npupOoAHIM IPOAYKTOM PO3MaAy OpraHiyHHX cyOCTaHLii TBAPHHHOIO
ab0 pPOCIHHHOrO TOXOMKEHHA MiA BIVIMBOM aHAepoOHMX (TakKuX, IO
JKUBYTE y O€3KHCHEBOMY cepenoBuin) Oaktepiif. B ycranoBwi s
BUpOOHUITBA Olorazy cyOcTpar, IO MICTHTh OpraHiyHI MaTepianH,
po3THpacThCs 3ABAHTAKYETBCA Y BEIHKI €MHOCTI, IO TePMETHYHO
3aKPHBAKOTHCA, fAKI HA3HBAKTHCA OlopeakTopamu. Y OlopeakTopax
cyGeTpaT HArpiBacTbed A0 TEMIICPATYPH ONTHUMAIBHOI I BHPOOHHLITBA
Giorazy, Axkmii y mnpoueci ¢epMeHTauli BHIOLIAETECA 13 cybGerpary #
30MpacThcs Y BIAMNOBIAHI €MHOCTI. 3BiATH 0lora3 HaAXOIUTh B
ENEKTPOreHEPaTop, AC BiH NepepodNA€ThCA B €IEKTPOCHEPTIIO i TEMO.
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Ifinuii  pga  moOBHOMAcITA0HWX aHACPOOHHMX PEAKTOPIB A
BupoOHMUTBA Oiorazy Oyiam po3poOiieHI Ta BCTAHOBJCHI B € BpOII
npoTAroM ocTaHHIX 20 pokiB. BoHM mNpH3HAYEHI B OCHOBHOMY JIJIs
KOMILIEKCHOTO 30pOAKyBaHHA THOIO 3 MEHIIOK YACTKOKO iHIIMX BIOXOIIB
AK TOaTKOBOTO CyOcTpary.

AHaepoOHe 30pomKyBaHHA — 1¢ OararoCTymiHYacTHMH Ipouec, B
AKOMY PI3HI IPYMH MIKPOOPTraHi3MiB PO3KJIAAAKTh OpraHiuHl PeYOBHHHU B
MOC/IIIOBHOMY TIOPSAKY B Pe3yabTaTi CHHEPreTUUHOI Aii. IHTeHCHBHY
EKCIUTyaTallil0 aHACPOOHHUX PEAKTOPIB, TAKUM YMHOM, 3a0€3MeUyIOThH Ha
OCHOBI PETENBHOTO KOHTPOMIO (PaKTOPiB, MIO TapaHTYyIOTh HOPMAIBHY
KUTTEAISUIBHICTE  MIKPOOpraHiaMmiB; Temmeparypu 30°C - 35°C mng
Me30PinbHUX OakTepiii 1 TeMnepatypH B gianasoni Big S0°C go 60°C s
TepmoineHux OakTepiii, 3HaYeHHs Ph cyberpary, mo d¢epMmeHTye, y
niama3oHi Bix 6 a0 8.

Ille oauuM BaXJIHBUM (aKkTOpoM IHTeHCH}IKaUil aHacpoOHOro
30pooKyBaHHA € BHOIp MpaBWIbHOI KOH(Irypatii peaktopa. Bpaxosyoun
HHU3BKY LIBHAKOCTI OIOCHHTE3y METAHOICHIB B AHACPOOHMX CHCTEMAax
HEOOX1HO OCOONMBY YBary MPHAUIATH PEAKTOPY.

He3inTerpanisa MOXKe pi3Ko aKTHBI3yBaTH MPOLIEC HA €Talll Tiagpoily.
[le o3Hawae, MO po3naj OpraHIYHUX KIITHH A€ MPOAYKTH, AKi OyayTh
Opoanty nerme. CTYINHD pO3Maay 3ale:KHTh Big 0COOIHBOCTEH cyOCTpary,
3aCTOCYBAHHS €HEPTrii, a TaKOK TeXHiIkW. PEeKOMEHIYEThCsA 3aCTOCOBYBATH
Je3HTErpalilc g TPUCKOPEHHS BiOHOCHO TMOBUIBHHUX O10XIMIYHHX
npoiiecie 01070r9HOTO po3kaaaanHa. Titbkn 3 - 4 aHi (3aMicTs 20 AHIB),
iHOAI MOsKe OYTH AOCTATHBO, 1100 OTPHMATH MAKCHMMAJIBHY Caxapu3alilo.
HactynHi TexXHOMOri MOXKYTh OYTHM BHKOPHUCTAHI 3 METOI0 AC3IHTErpawii:
MEXaHI4H1 NMPOLECH (TOMOTEHI3aTOpP BUCOKOrO TUCKY, MIIIAIKH, KYJILOBHH
MJINHI, UEeHTpUdYIv), aKyCTH4HI MpouecH (yNbTPa3ByKOBa KaBiTalis,
3BYKOXIMIYHI Peakiiii), XIMI4HI IPOLECIB (KHCIOTHA 00poOKa, OKHCIEHHS
030HOM, COJII), TSIUIOBI MPOLECH (MIPOITi3, TEPMIYHE PYHHYBAHHA KIITHHH,
3aMOpPOKYBAHHS 1 BIATABAHHS, 3MIHHHIL THCK ).

Jind onTuMi3aUii Ipouecy po3kiagaHHa OioMachm MIKpoOpraHizMH
NoTpPeOyIOTE CHEPTIIO, AKY BOHH OTPUMYIOTH BiJ MEPEPOOKH MONICAXapU/IiB,
JimigiB 1 »kupiB. Ll pedoBMHH MIKPOOPTaHI3MH MOXKYTh OTPHMATH TUIBKH
nicns (pepMEHTATHBHOTO MOAUTY OUTBII CKNAAHWUX MaTepianiB — MOMIMEPIB
(Lemono3a, KpoxMans). TuM HE MEHIIE, YHCJIO MPUPOAHUX (PEPMEHTIR HE
3aBKIM € JIOCTATHIM T JOCSATHEHHA ONTHUMANBHOTO XapuyBaHHA
MIKPOOPraHi3MiB. 3 JOJaBaHHSAM WX OI0JOTIYHHX KATTI3aToOpIB —
(pepMEHTIB, OpPraHi3MM TIOCTIHHO OTPUMYBATH AOCTATHHO TOKHBHHX
PEYOBUH y BUIVISAL MOHO- 1 OirocaXxapuad. SIk HacmioK, IMBUAKICTH iX
PO3MHOKEHHA Ta G10JIOT19HOI AKTMBHOCTI 30UIBIIYETHCS, O MPHBOAUTE A0
ICTOTHOTO 30UIBIIECHHA MPOAYKTHBHOCTI Ha BHXLA 0lorazy Ta cTaOUIBHICTB
G10JI0TIYHMX TIPOLECIB B $10TA30BHX YCTAHOBOK.
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Sxmo BiaAOyBaeThed 301 B aHacpoOHOI CHCTEMH 4epe3 BIACYTHICTh
HAIC)KHOTO KOHTPONK (PAKTOPIB HABKOJNMIUHBOIO cepeaoBuma ado
BUMHBAaHHA MIKpO(IOpH 3 peakTopa, BLAHOBICHHS CHCTEMH JO
HOPMAJIBHOTO pO00OYOro ¢TaHy MOJKE 3aiHATH KiJIbKA MICSLIB Yepe3 VKpaid
TIOBUIBHHUH T€MMN 3pOCTAHHSA METAHOTCHIB.

Dopryarosanns yizes cmammi. PO3TNAHYTH MOAJTMBICTD MTABHILICHHA
MeTa0oM9HOi AKTHBHOCTI MIKPOOPTAHI3MIB 1 TAaKUM YHHOM TpPUCKOPEHHA
npouecy OpOdiHHA LULAXOM CTHMYJsLis GioMach y npoteci dpepMeHTauii 3a
JOMOMOTOI0 CITA0KIX KOMOIHOBaHHX €JIEKTPOMArHITHHX MOJILB,

Ocnosra yacmura. BigoMo, IO CTHMYIIIOKYOI0 Oi€10 HA OloorivHI
00'eKTH, Y TOMY YHMCTI il MIKPOOPTaHI3MH, MAKOThH CTa0Ki €1eKTPOMAarHiTHI
107, HU3pK09aCcTOTHE €NIEKTPOMATHITHE IOJIE, SKE MOPIBHAHO 3 BETMUHHOK)
TeOMArHiTHOrO Mmojis 3eMili 31 CheuialbHO  MiaIdpaHoK YacToToK i
aMIUTITYAOK), BIUTMBAE HA CTaH MOJCKYJSIPHUX CTPYKTYp V KIITKax
MIKPOOPraHi3MiB, IO IPUBOAUTD A0 IHTCHCH(IKALIT OIOXIMIYHHX PEaKLIiH.

Cna0ki KOMOIHOBaHI €1EKTPOMArHITHI MO, AKI MICTATE KOJIIHEAPHO
HaIpaBJIeH1 MOCTIAHY 1 3MIHHY KOMIIOHEHTH MOKYTh MAaTH 3HAYHHI BIUTHB
Ha MeETa0oMIYHI Ta (PYHKIIOHATBEHI BAACTUBOCTI OLONOTIYHUX CHCTEM.
BioedexkTn Takoro MarHiTHoro mojis OOYMOBIEHI iX BIUIMBOM Ha
mBHAKICTE Aeskux Ca’’-3amexHWX GiOXIMIYHHX peakiiii, sAKi TpawoTh
KJIIOYOBY POJIb B peryJiuii oOMiHy peuoBHH Y JKMBUX KIITHHAX. [ 0JIOBHHMH
MillleHAMH MATHITHHX TIOJB y GioNori9HuX cucTeMax € ionm Ca™*, Mg™" i
K', B Ca®™, mwo 3p'13ani B Gepmenrax. Makcumanbauil Giooriunmii edexT
B Al ¢1a0KuX KOMOIHOBAHHX €JIEKTPOMATHITHHX IOJIB JOCATAEThCA MPH
OOTPUMAHHI HACTYNHHMX YMOB. YacTOTa 3MIHHOI CKIagoBOi MOJA TOBHHHA
BiANOBIOATH PE30OHAHCHIN YaCTOTI 10HIB, BIAHOIICHHA BEIHYMHA MArHiTHOI
IHAYKIIi 3MIHHOI CKJIQMIOBOI 0 MAarHITHOI 1HAYKIIi MOCTIHHOI CKIaaoBOi
MAar”iTHOTO TIOJIA IOBUHHA AOPIBHIOBATH 1,84,

YcraHoeka ang  oOpoOKH  MIKPOOPTaHI3MIB  HH3BKOYACTOTHHM
ENeKTPOMArHiTHHUM TIOJIEM CKIaJacTbes 13 ABOX IMap KOAKCIANBHUX
KOTYIOK [eNbMroJibila, OPI€HTOBAHUX Y3OBXK BEKTOpA MArHITHOTO MOJA
3emm. o mepmoi nmapH KOTYIIOK HAZXOJUTh NOCTIHHHA CTpyM, w100
OJIEPKATH MOCTIHHY CKIAA0BY MArHITHOrO MONS HEOOXIMHOI BETHYMHH.
Jlpyra nmapa KOTYIIOK JKMBHTECS Bifl reHepaTopa CHHYCOITAIBHHX CUTHAJIB
HHU3BKOi 4aCTOTH B AlamasoHi Bix 1 ao 100 [n,

Bucrnoerku. JJoCImIKEHHA CIPSMOBaHI HA BUBYCHHS [IMPOKOTO CTIEKTPY
OLOMOrYHUX €(EKTIB, SKI YMHHTH KOMOIHOBAHE €NEKTPOMArHiTHE TOJIE Ha
KOHCOPLIYM  MIKpPOOpraHismiB, 1m0 OepyTb y4YacTb y  aHacpoOHOMY
30pOHKYBAHHI, 4 TAKOK PO3BHTOK MPUKIATHIX TEXHOJOTIH CICKTPOMArHiTHO
CTUMYJIALIL BUpoOHUIITRA Oiorasy. [TonepenHi 1ocmiau 31 3pa3kaMH OpaskKH, 1110
MAJABATACE BIUTHBY KOMOIHOBAHOIO €JICKTPOMArHITHOTO MOJIE, CTBOPIOBAHOTO
napor0 KoTymok [emsMronena, Ha (POHI MOCTIHHOMO TEOMAarHITHOTO MO
TIOKA3ATH, 110 MOAJTHBHHA PIBEHb CTUMYJIALLT MOke gocarati 30%.
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3anmpONOHOBAHA TEXHOMOrIS MOXKE TakoK OyTH MOIIMpEeHa Ha
inTeHCHIKALOK [HIIMX OlOMOriYHMX IIpoueciB KOoHBepeil Giomacw,
TaKuX, AK (pepMeHTAid 11 BUPOOHHUITBA OI0E€TAHOMY, a TAKOXK 3POCTAHHS
BOAOPOCTEH Ay BUPOOHULTBA GlONIAIMBA.
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HEPCHEKTHUBHBIE IYTH HHTEHCHOUKALINHA
PEPMEHTAITNOHHLIX INMPONECCOB B BIOTI'A30BHX
YCTAHOBKAX

PeikkoB A.A., CHIOPEHKO A A.
Annomauusn
B paGore paccMOTpeHHast  BO3MOKHOCTL  NOBBILIEHHS
META00JHICCKOH AKTHBHOCTH MHKPOOPTraHH3MOB H TAKHM 00pa3oM
YCKOpeHHsI Tponecca OposkeHHs] NMYTeM CTHMYJIANUS OHOMAacCCHI B
npouecce (PpepMEHTALHH ¢ NOMOLIBLI CAA0bLIX KOMOHHHPOBAHHBIX
ICeKTPOMATHHTHBIX MOJIeH.

PROMISING WAYS TO INTENSIFY FERMENTATION
PROCESSES IN BIOGAS PLANTS

A. Ryzhkov, A. Sidorenko
Summary
In this work the possibility of increasing the metabolic activity of
microorganisms and thus accelerate the fermentation process through
stimulation of biomass during digestion with weak combined
electromagnetic fields.



