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AGRICULTURE

AEPOBHO-TEPMO®LTBHA CTABLII3AIIIA
ITPO/IYKTIB ITPU ITEPEPOBITI BI/TXO/1IB
TBAPUHHUIITBA

Apemuyk O. C., 0oxmop c.-e. Hayk, npoghecop
Binnuyvkutl nayionanenuli acpapuuii ynisepcumem, Yxpaina

DOI: https://doi.org/10.31435/rsglobal_sr/30092019/6678

ARTICLE INFO ABSTRACT

Received 18 July 2019 It is established that in the stool of highly productive lactating cows on the
Accepted 12 September 2019 same type of feeding compared to the silage-concentrate type higher the level
Published 30 September 2019  of OP in 1.2, crude protein and crude fat 1.6 times the calcium of 8.1 times,
phosphorus — 5.9 times lower content of crude ash 1.6 times for the steady-

KEYWORDS state values of humidity index, the concentration of CP and crude fiber
compared to animals with the silage-concentrate type of feeding.

foc_>d, Manure effluent of cattle breeding enterprises for intensive technologies of

animal waste, production are characterized by significant bacterial contamination, if high-

processing, titer, titer of Enterococcus, moisture, high content of the EO, crude protein,

stabilization, crude fiber, calcium, and phosphorus, have low density and viscosity,

aerobic-termoplin. containing residues of antibacterial agents, anthelmintic and hormones.

Based on the research of the process of aerobic-thermophilic stabilization of
biomass developed a new method of increasing the efficiency of bio fermentation
waste, which reduces the duration of their maturation and improves the quality of
organic fertilizers. The use of the drug "Oxidine" in the processing of solid cattle
manure and droppings of laying hens and shortens the composting 2.0 — 2.4
times, the loss of nitrogen by the biomass is 1.5 times the organic matter — 1.3
times, and supplements "of Bolgen G-40" in the processing of liquid manure of
pigs humidity 94%, respectively 1.8 and 2.0 times.

Citation: SIpemayk O. C. (2019) Aerobno-Termofilna Stabilizatsiia Produktiv pry Pererobtsi Vidkhodiv
Tvarynnytstva. Science Review. 7(24). doi: 10.31435/rsglobal_sr/30092019/6678

Copyright: © 2019 SIpemuyk O. C. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) or licensor are credited and that the original publication in this journal is cited, in
accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply
with these terms.

IMocranoBka mnpo6Giaemn. Cramuii pO3BHTOK Taly3i TBapHHHUITBA SK  CKJIAIOBOL
HapOJHOTOCHOJAPCHKOIO  KOMILJIEKCY JAEpKaBH IPYHTYEThCS Ha IIMPOKOMY BHKOPHCTaHHI
IHTEHCHBHHX TEXHOJIOTiil BUPOOHHUIITBA MPOIYKIIii 32 JOTPUMAaHHS HOPMATHBIB Ta TITiI€EHIYHIX BUMOT 1
MpaBWII MO0 ONTHMI3alii yMOB yrpumanHs [4, 5], roxismi [2, 3, 11, 12], mornsay Ta ekcruryarartii
TBapWH 1 NTHI, 3a0e3nedeHHs 370poB’s 1 30epexxenHs moromiB’s [17, 19], ame # oxoponi
HABKOJIMIIHBOTO CEPEIOBHIIA BiJ] 3a0pyAHEHB BiX0aMU TBapUHHHUIBKUX Tianpremcts [15, 20].

HakonmdeHHs Ha TEPUTOPISIX MiANPUEMCTB BEIHKOI KUTHKOCTI BiIXOJ[iB TBAPUHHUIITBA, & CaMe
THOIO, THOMOBHX Ta TEXHOJIOTIYHHUX CTOKIB, TIOCTiTy 3a0pyIHIOE IPYHTH, BOJHI 00 €KTH Ta MOBITPSIHUIA
OaceiiH WIKIAIMBUMH Ta3aMH, MIKpOOpPraHi3aMamH, MHJIOM Ta 1HIIMMU HPOXYKTaMH pO3LICIUICHHS
OpPTraHiYHUX PEYOBHH BIAXOMiB, IO € TOJOBHOIO NPOOJIEMOI0 Ha NUISIXYy CTBOPEHHS BEIHKHX
KOMIUJIEKCIB 3 BUPOOHMLITBA MPOAYKLi1 TBAPUHHUILITBA.

AxTtyanpHicte Temu. OTKe, PO3BUTOK Taldy3i TBapHMHHHUITBA TICHO TIIOB’S3aHUHN 13
3alpOBA/KCHHSAM HOBITHIX TEXHOJIOTIH BHPOOHMITBA MPOMYKIii, 110, KpiM E€KOHOMI4HOI BHUTOAH,
MOTTHOIIOE EKOJIOTIYHI MTPOOJIeMH, OB’ sI3aHi 13 KOHLEHTPALIEIO MOTOJIiB Sl Ta HAKOIMYEHHSIM 3HaYHO1
KIJIBKOCTI €KCKPEMEHTIB 1 TEXHOJIOTIYHHUX CTOKIB Ha 0OMexeHuX TepuTopisx [5, 18].
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3HavyHa KIUJIbKICTh EKCKPEMEHTIB TBAapHH Ta BIAXOAIB MIiANPUEMCTB 3 1HTCHCUBHUMU
TEXHOJIOTiSIMH BUPOOHUIITBA MPOAYKLii TBAPUHHUITBA B 0araThOX BHUIIAAKaX MepeBakae KOHBEPCiHY
30aTHICTh TPYHTIB Ta BOJAHW, 3a0pYyJHIOE TIOBITPS TOKCHMYHMMH DPEUYOBHHAMH, MiKpPOOpraHi3MaMH,
MTUJIOM, TIOCHJTIOE €KOJIOTIYHUI THCK TBAPUHHHUIIBKAX 00’ €KTiB Ha MoBKiLIs [15, 16].

JocnimpkeHHsIMA TIOKa3aHo, IO e)eKTUBHICTH MepepoOKH THOHOBUX CTOKIB MPH 3aCTOCYBaHH1
010TEXHONIOTIYHUX METOMIB IepeTBOpPeHHs1 opraHiuyHoi peuoBrHU (OP) 3a0pynHeHb 3aleKUTh Bif
XIMIYHOTO CKJIany, (i3MKO-MEXaHIYHMX BJIACTUBOCTEH BIAXOJIB, IO BU3HAYAIOTh KIHETUKY Ta
CTEXIOMeTpito mpoiiecy OiodepMeHTaIlil.

AHaJi3 ocTaHHIX A0ocHiTKeHb i myOaikaniii. 3HaYHa KiJIBKICTH MiIIPUEMCTB 3 BUPOOHUIITBA
MPOAYKIil TBAPUHHMIITBA HA SIKMX B SIKOCTI BiAXOJIB YTBOPIOETHCS PiJKUIA Ta HAMIBPIAKUNA THIH, s
iX mepepoOKH 3aCTOCOBYE MEPEBaXKHO O10JIOTiUHI MeToau ouMiieHHS. Ha choromHi 3amporoHoBaHoO i
BHUKOPUCTOBYEThCS 3HAYHA KiJIBKICTh Pi3HUX CIIOCO0iB nepepoOku, 0OpoOKH 1 yThImizamii MuX BiX0IiB
[8, 17].

HeoOxinHicTh 3MeHIIEHHS O0’€MiB yTBOPSHHMX BIAXOMiB, a00 1X TOBHA JIKBijaIlis,
BHM3HAUYAETHCS MEPII 332 BCE THM, II0 HA ChOTOJHIIIHIM Yac €KOHOMIYHHMH 1 PO3BUTOK Tajy3i HE
JIO3BOJISIE 3a0€3MEUNTH X MOBHY MepepoOKy. B Toii e yac HaKOMUYEHHS 3HAYHOI KIIBKOCTI BiJIXOIB
Ha Qepmax i KOMIUIEKcaX BUMarae Jjisl iX mepepoOKu BiiBeAeHHS Bce OuNblIe 3eMENbHHUX YTijib, a
TaKO)K 3HAYHUX KaIliTAJIOBKJIAIEHb 3 METOIO 3ano00iraHHs 3a0pyAHEHHS HABKOJMIIHLOTO CEPEIOBHIIA.
IcHytoUi crocobu X 00poOKH, MepepoOKH Ta yThIIi3alii He 3aBXIU € eEKTUBHUMH, IO CTBOPIOE
3arpo3y 3a0pyIHEHHS HaBKOJIMIIHBLOTO CEPEIOBHIIA 1 MOXKE ITPUBECTH JI0 HEOaXKaHU X HACIIAKIB.

VY 3B’S3Ky 3 UM ICHY€ HarajibHa HEOOXiJHICTh B po3poOllli cyyacHUX abo BIIOCKOHAJICHHS
ICHYIOUHX crtoco0iB nepepoOKH BiXOJ[IB TBAPHUHHUIITBA, sIKi O 3a0e3MedyBad OTPUMAHHS KiHIIEBHX
MPOAYKTIB, OE3NEUHNX y CaHITAPHOMY BiJHOIICHHI 1 HE MPHBOIMIM JIO MOBTOPHOTO 3a0pyIHEHHS
noBkiws [14].

HaiimepcriekTUBHIMMMME B TIIaHI TEPEpOOKH PIi3HUX BIIXOIIB TBAPUHHHUIILKHX 00 €KTIB €
0i0JI0Ti4HI CIOCOOH, 3aCHOBAaHI Ha BUKOPHUCTAHHI OPOMMIIBHHMX IPOLECIB MiJ TI€0 MIKpOOPTaHi3MiB
rHoto. IlepeBarkHa OIBIIICTh MUX IMPOIIECIB ITOCIHIKEHA 1 BUKOPUCTOBYETHCS, ajie 1 3HaYHA YacTHHA
3QITMIIAETHCS 11032 YBAro JAociaigHukiB. [Ipomec meperBopeHHs opraHidyHOi pedoBHHH (3a0pyIHEHB)
BIIXOMIB MOKe TmepediraT 3a aHaepoOHMX Ta aepoOHMX YMOB, Ma€ 0araTo CHIJIBHOIO, aje
3aBEPIIYETHCSA YTBOPEHHAM Pi3HUX KiHIIEBUX MPOAYKTIB [14].

AepoOHi TporiecH BimOyBarOThCS B 6ioMaci 3a y9acTIO KHCHIO MOBITPS 1 MOKJIAACHO B OCHOBY
pisHEX cmocobiB ix mepepoOku. BogHouac me HamiiiHi crmocobm X 3He3apakeHHA 3a PaxyHOK il
BHUCOKOI Temmeparypu. He auBisuuch Ha Te, 10 BTpaTa MEBHOI KUIBKOCTI OPraHiuHOI PE4YOBHHHU
3HIDKYE SKICTh OJEPKaHOTO MPOAYKTY — oOpraHiuHmx moOpwB. ToMy JOCTIIKEHHS 3 TOMNIYKY
ONTAMATBHAX pIMIeHh MIOAO0 Tepediry mpormeciB aepoOHOTO OKWCIEHHS OPTraHIYHUX PEYOBHUH Y
Oiomaci 1 11 XIMIYHUM CKJIAQJIOM, BIUIMBOM Pi3HHX (DaKTOPiB Ha IMEPETBOPEHHS BiAXOMiB MPHUBEPTAIOTH
yBary 3HAYHOI KUTBKOCTI JOCHTITHUKIB. 30KpeMa OyIo BCTAaHOBIIEHO, IO OJHWM i3 HAWIIEBIIIHMX
3ac00iB JOCATHEHHS HABHUINOI e(hEeKTUBHOCTI MPOIECy € aepoOHO-TepModinpHa cTabinizaris biomMmacu
npu nepepo6iri Biaxomis [13].

Hus  peamizamii  aepoOHO-TepMo(inpHOI crabimizamii Oiomacw mpu mepepodIi BiIXOmiB
3aMpOIIOHOBAHO LK s cIIoco0iB [6, 7] 1 amapaTypHO-TEXHOJIOTIYHUX PIIICHb.

[Iporiec aepoOHOI cTabimizarii BigxodiB mepedirae 3 yTBOPEHHIM 3HAYHOT KUTBKOCTI OpTraHiqHIX
KHCJIOT 1 3aBEpIUIYEThCS YTBOPEHHSIM €HEprii Ta IUIOro psay HHU3BKOMOJEKYISIPHUX MPOAYKTIB IX
posmaxy: CO2, H>O, NOs'. Byriems Ta a30T X CIIOIYK BUKOPHUCTOBYIOTHCS OakTepisiMd ISl CBOTO
pocty. 3a aepoOHMX yMOB IIBHJKICTb PO3MaLy OpraHiyHO! PEYOBMHH BiAXOXIB 3HAYHO BHUINA, HIX 32
aHaepoOHoro 30po/pKyBaHHs. OnepkaHi opradiudi 1oOpuBa micist aepoOHoi OiodepmenTanii BiaxomaiB
3a CaHITapHO-TITiEHIYHUMH TTOKa3HUKAMH BUT1THO BiIPI3HAIOTHCS BiJI IPOYKTIB MIEPETBOPEHHS OioMacH
3a aHaepoOHUX yMoB. Taxk, senmmunHa bCKs MynoBoi Boau 3a aepoOHOi cTabimizarii Bifx0/1iB CTAHOBHUTH
50-500 mr/n, mo B mepepaxyHKy Ha 1 T 0€330JIbHOI PEYOBHMHM 3HAYHO MEHIIE, HiXK 32 aHaepOOHOTO
30pomkyBaHHs Olomacu. 3a aepoOHOro OKHMCIIEHHS BiAXOMAIB MpPAaKTUYHO BiACYTHIN 3amax, sKuii
CTBOPIOIOTh MIKIJIMBI Ta3W amiak Ta CIpKOBOIEHb, IO 3HWKYE HEraTMBHUN BIUTUB BiJXOIiB Ha
HaBKOIMIIHE cepenopuile. OHAK 3MaTHICTh J0 (UIBTpaIiii GioMacu BiIXOMIB 3a aepOOHOTr0 OKHCICHHS
HIDKYa, HDK 3a aHaepoOHOro 30pomkyBanHs. Ciil TakoX BIAMITHTH, IO 3aTpaTd €HEprii Ha
3a0e3MeveHHs POLECiB aepOOHOr0 OKUCIICHHS BUIIIL, HIXK 32 aHaepoOHoro Opominas [17-20].

Ha ocHoBi npoBeaeHux nociipkeHs O0yIio 3°s1coBaHo, U0 aepoOHiil crabimizamii MOXyTs OyTH
miJ/1aHl HeyIiIbHEeH] Ta yuIijabHeHi (He Ouibll K 6 TOAMH) akKTUBHHUIA MYJI, CHPHH ocal Ta iX cymii,
SIK1 YTBOPIOIOTBCS IPH 1epepoO1i BiaxoaiB TBapuHHMLITBA. LIIBUAKICTE po3nagy opraHiuHoi ped4OBUHH
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BiJIXO/IiB 3aJICKUTH BiJl 4acy aepalii i B OCHOBHOMY 3aKiHUYETbCS ISl HE YIIIBHEHOTo MyJy 3a 7-10
71i6, a 1a yminsHenoro — 3a 10-15 1i6 (3a Temnepatypu +20°C) [19, 20]. CyTTeBuii BIIUB Ha CTYTIiHb
po3maay OpraHiyHOi PEYOBUHM BiJXOJIIB 3IHCHIOIOTH TEMIIEpaTypa cyMimri Ta OioreHHi mobasku. s
3a0e3nevyeHHs mpoIecy 0COOIMBOro 3HAYSHHS TaKOX HaJal0Th BUTPATaM MOBITPsl, SIKi CTAHOBIATH 1-2
M® Ta Ginbire 3a ToauHy Ha 1 M° Ocajty 3aleKHO BiJl BMiCTY B HbOMY OPTaHiYHOi PEYOBHHH.

BincrotoBanns abo yHIUTBHEHHS aepoOHO CTaOUTi30BaHMX OCaliB TaKOX BIUIMBAE Ha
HIBHJIKICTh OPOJMIBHUX IpolieciB. BoHM sk mpaBuiio HalliHTEHCHBHINIE BiOYBalOThCA MpOTAroM 1-5
roguH. OCKUIbKH MIBUAKICTH MPOLeCy aepoOHOi cTalimi3allii 3a1eKUTh BiJ] KOHIIEHTpPAILli aKTUBHOTO
MyJy iHKOJH MepeadavyaroTh PeHUPKYISLi0 YIIITBHEHOTO MYy 3 YaCTKOBUM ITOBEPHEHHSM HOTO 10
crabimizatopa. OnepikaHy Micisl 3aBEpIICHHS IMPOIECy MYJIOBY BOAY HANpaBIAIOTH B aepPOTCHKH.
IMoxasunk BCKs takoi Boau ctanoBuTh 0i1s1 100 mr/im, a XCK — 360-670 mr/m [18].

Trepay ¢paxigito (Mys) micis BiJCTOIOBaHHS Ta YIIUIBHEHHS mpu Bojorocti 95-98,8% B
MOJIANTBIIOMY TIePEpPOOIISIOTh Ha MYJIOBHX MalaHYMKaX [IIIXOM KOMIIOCTYBaHHSI.

Bceranorneno, 1mo 4ac oOpoOKHM HEYIIIIBHEHOTO MYy 3a aepoOHOI cTalimizalfii Biaxo.iB
ckianae B cepeanbomy 7-10 mi6. BmicT opraniuHoi pedoBUHH TpH oMY 3HMXKYETbest Ha 20-30%, a
BUTpATH MOBiTps cTaHOBIATH 1 MY/M° - roz. TepMiH 06pOOKM CyMilli cHpOro ocady Ta Myily 3a IIHX
yMoB 3pocTae 70 10-12 1i0. Po3man 6€33016HO01 pe4OBUHU MYJIy IIpH IIBOMY 3011bIyeThest 10 30-40%
Bl 3arajbHOi KUJIBKOCTi, @ BHTpAaTd IOBITPS MiABUINYIOThCS 10 1,2-1,5 Me/ron. BincroroBaHHs
CTablIi30BaHOTO Ocajay y 30HI crabimizaropa 4u B OKPEeMOMY BIJICTIHHUKY mpoTsroMm 1,5-2 rojauHu
cpusic #oro pos3ziieHHI0O Ha (pakiii KOKHAa 3 SKAX XapaKTepU3YEThCS PsIOM  crierudigHux
MOKa3HUKIB, SKi HEOOXI/IHI U1 pO3paxyHKy crabimizaTtopa cTokis [7].

3acrocyBaHHsI aepoOHO-TepMODiIbHOT cTabLmi3aIlil I MepepoOKH PiKOro THOKW IOoKa3alo,
IO TMPOIEC PO3MICTUICHHS] OPraHIYHOI PEYOBHHH 3JICKUTH BiJl TEPMOQIUILHHX MIKPOOPTaHi3MiB i
CYIPOBODKY€ETHCS 3HAYHUM ITiIBUIICHHSIM TeMiieparypu cymirri [19].

OTXe Ha OCHOBI HaBEICHUX JTAHMX MOYKHA 3pOOMTH BHCHOBOK IIPO T€, IO Cepel iCHYIOUNX
CHoCcO0IB MEepepoOKH BIAXOMIB TBApUHHUIITBA HaHC(PEKTHBHIIIMM € METOJ aepoOHO-TepMOQIILHOI
crabimizarii ocaxy. JOIMiTBHICTE BUKOPUCTAHHS JAHOTO CIIOCOOY BH3HAYAETHCS PSIIOM IIepeBar Hal
iHmIMu Metoaamu. Lle meprm 3a Bce OB’ sI3aHO 3 BITHOCHOO TTPOCTOTOIO anmapaTypHOTro 0hOPMIICHHS,
KOHTPOJIFO 3a MepediroM MpoIEecy, MOMKJIMBICTIO BUKOPHCTAaHHS ICHYIOUHMX OUYMCHHX CIOPYI Ta
obnagHaHHS PI3HOTO TPU3HAYCHHS, BITHOCHO HEBHUCOKHMH CHEPTCTHYHHMH 3aTpaTaMHl B TIEpion
eKCITTyaTallii i o 0coOINBO BaXKJIMBO — 3/IATHICTIO IO aBTOTEPMIi.

MeTo010 ITOCTIDKEHh 3 TCOPETHYHUX AaCIICKTIB Ta PO3POOKH TMPAKTUYHHWX TIPUHOMIB IIEPEPOOKH
BIIXO/IB TBApHHHMIITBA, PO3pOOKAa HOBMX TEXHOJIOTiH aepoOHOI cTadimi3arlil BIIXOMIB TBApHHHHIITBA 3
ypaxyBaHHSIM Me30(UIbHIX Ta TepMO(UIPHIX CTaIii TMpolecy, BIUIMBY iMoOLmi3amii >kuBoi Oiomacn Ha
IHepTHHX HOCISIX, O10JIOTIYHO aKTHBHIIX TOOABOK, a TAKOXK araparypHoro o(opMieHHs Ha sIKiCTh Ta Oe3rmeKy
KIiHIIEBUX TIPOAYKTIB MEpepoOKH BIIXOMIB, € aKTyaIbHUM 1 BXIMBAM TSI BIOCKOHAJICHHS ICHYIOUHX 1
PO3pOOKH HOBHX €(heKTHBHHX CHOCO0IB ITePepOOKH PiIKOro THOO TBAPHHHHUITEKUX i IPHEMCTB.

00’eKTH Ta METOTUKA TOCTiTAKeHb. JIOCITi/KeHHS 3 BUBYEHHSI XIMIYHOTO CKJIJTy, BIAaCTHBOCTEN
eKCKPEeMEHTIB TBapWH, TPOIECIB IEPETBOPEHHS OpraHiYHUX PEYOBHH BIAXOMAIB TBapWHHHIIBKIX
M ATIPUEMCTB, BIOCKOHAICHHS ICHYIOUHX Ta pO3pO0Ka HOBHX CIOCOOIB iX mIepepOoOKH MPOBEIeHI POTITOM
2014 — 2019 pokie Ha 0a3i kadenpm BeTepHHApIi, TITi€HX Ta PO3BENEHHS TBAPUH BiHHHUIIEKOTO
HAITIOHATFHOTO arpapHOTO YHIBEPCUTETY, a TAKOXK B YMOBaX DSy MiAINPUEMCTB 3 BHPOOHHUIITBA IMTPOTYKIIii
TBapHHHULTBA. I TOCHiHKEHb BUKOPUCTOBYBAI €KCKPEMEHTH CBHHEH Ta JAKTYyIOYMX KOpiB, HATHBHI
BIZIXOAM Ta POAYKTH iX repepoOku mignpueMctB: [TAT IlnemzaBox «Jlituachkuiny JliTHHCEKOTO palioHy,
TOB «JIumoserpke» JlumoBerpkoro paiioHy, BiHHHUITEKOT 00MaCTi.

ExckpemMeHTH TBapwH Ta THOHOBI CTOKH BiOMpaliy y MEpIIOMY BHUIAJKy Ha ITiMIPHEMCTBI 3
IHTEHCHBHOIO TEXHOJIOTIEI0 BUPOOHMIITBA MOJIOKA. [IpOyKTUBHICTH KOPIB y CEpEeIHBOMY CTaHOBHIIA
7-9 THCAY KT MOJIOKA 34 JIAKTAIlIO.

3a  iHTGHCHBHOI  TEXHOJOril BHUPOOHHULTBA MOJIOKA JIAKTYIOUMX  KOpIB  TOIyBajId
BHCOKOCHEPI'eTHYHIMH KOPMOBHMH CyMimiamu. ['OIiBis OIHOTMIIOBA, a JOCTYH JO KOPMIB 1 BOIH
BinbHMH. Kinbkicte 00MiHHOI eHeprii (OE) B kopMax paniony craHoBuia — 235,78 Mk, uncroi eHeprii
naxrauii (YUEJT) — 142,88 Mk, cyxoi peuoBunu — 21,45 xr, cuporo nporeiny (CII) — 3,73 kr, mocrynHoro
nporteiny (I1) — 3,11xkr, a nHepozunnnoro npoteiny (HIT) — 24,8 % Bix fioro 3aransHoi KUTBKOCTI.

3a TUIIOBOI TEXHOJIOTI] THiH 13 ceKuii MPUMILIEHHSI BUAAISIIM 3a IOTIOMOTOI0 AeIbTa-CKpenepa
3 HACTYIHUM TiAPO3MHUBOM Ta HAKOTIMYECHHSIM Y CEKLisSX THOECXOBHUIIIA.

Hns pgocnmimkeHb BinOWpaidu cepeqHi MpoOM KOPMiB, EKCKPEMEHTIB JIaKTYIOUMX KOpPIB Ta
THOMOBI CTOKH MICJIsS BUAAJICHHS 3 IPUMIILEHb. Y 3pa3Kax BHU3HAYaJM MMOKA3HUKH XIMIYHOTO CKJany,

https://ws-conference.com/ 7(24), September 2019 11



Science Review ISSN 2544-9346

¢i3W4HI BIACTHUBOCTI, KUIBKICTH 1 BHIOBHH CKIIQJ MIKpOOpPraHi3MiB Ta HAasBHICTb PI3HUX
BETEpUHAPHUX MPETapaTiB Ha OCHOBI YOro 3/iHICHIOBAJIH iX TIi€EHIYHY OLIIHKY.

Binbip cepeanix mpob eKCKpeMEeHTIB, THOMOBHX CTOKIB, MPOAYKTIiB 1X MepepoOKH MPOBOHIH
3TiIHO BUMOT. BMICT CyXoi pe4oBHHH, BOJIOTOCTI Ta 30JM B €KCKPEMEHTaX TBapWH, THOi, THOHOBUX
CTOKaxX Ta KOPMax BU3HAYAJIM 3a 3arajbHONPUIHATHMHU Metonamu [17, 19], a Takok 3a METOJUKAMH
miiOpaHuMHK 1 YTOUHEHUMH JUTS BiIXOIB TBAPUHHUIIBKUX Mianpuemcts [10].

EdexruBnicTs mpouecy OiodepMmeHTalii 3a aHAaepOOHWX YMOB KOHTPOJIIOBAIH 33 3MiHOIO
BOJIOTOCTI 1 30JIFHOCTI BUXiJHOI OiOMacH, BMICT JIETKMX >KUPHUX KHCIIOT, CHPOTO MpOTEiHy, OiNIKY,
XKHPIB, BYTJIEBO/IiB, OPTaHIYHOTO 1 HEOPTAHIYHOTO BYTJICIIIO.

[lpu BU3HA4YECHHI BMICTy BYIJICBOJIB y BUXIiOHINH 1 30pomkeHili GiomMaci BHKOPHUCTOBYBAJH
METO/ PO3ZUICHHS MOJicaxapH/iB 3a CTYNEHEeM iX TigpoJi3y KHUCIOTaMH i BU3HAUCHHI PElyKOBAHOTO
nykpy 3a beprpanom. Jlns BH3HAYeHHS 3arajibHOTO 1 OPraHiYHOTO BYIJICHIO BHKOPHCTOBYBAIU
craHaapTHUH aHamizarop Mapku AH-2579.

VY crTokax BH3HAuYalM 3arajbHEe MIKpOOHE YHWCIIO 1 3araibHy KiIbKICTh aHaepoOiB aKTHBHOI'O
MyJTy, KOJi-TUTp Ta TUTp eHTepokoka [ICO 8199:1988; ICO 9998] [1]. TIpobu crokiB mo0 i micius
OYHMCTKH, a TAKOX aKTHUBHOTO MYJTy BUCIBAJIM Ha CEJIEKTHBHI cepemopuiia [1, 18].

UmcenbHICTh MIKpOOPIaHi3MiB y Mpo0ax Ha PiIKUX CepeIOBUIIAX KOHTPOIIOBAIN 32 METOJIOM
Mak-Kpei, a Ha TBepIUX — IUIIXOM ITiIpaxyHKy 9MCia KOJIOHI# BupomieHux y yamkax [Terpi [1].

CratuctuuHy OOpOOKY OJiepyKaHMX pPEe3yJIbTaTiB 3MIMCHIOBAIM 3a IOMOMOIOI0 CIIELiaabHOI
nporpamu B M. Excel, BukoprctoByroun Kputepiii BiporizHocti CteroenTa [9].

PesyabTratH pocaimkennb. [lpoiec aepoOHO-TepModinbHOI crabimizamii  Oiomac, B
OCHOBHOMY, 3aBEpPIIYEThCS Ha APYyry 100y (puc. 1-4). Sk BuaHO 3 HaBeIeHUX MPOQiiB, cTadiIi3aLis
TeMIIepaTypyd THOWOBHX CTOKIB, sIKi mimmaBanu OiodepMmeHTalii 3a aepoOHMX ymoB Ha piBHi 50°C,
CrpUsUla IIBUANIOMY TiepeTBOpeHHI0 (okucHeHHI0) OP (3a0pyaHeHb) MOPIBHSIHO 3 aHAJIOTITYHUMU
MMOKa3HUKaMu 0e3 cradimizallii JaHOTO mapaMeTpy Ipollecy. 3 IodYaTKy mporecy Bxke udepe3 1 mody
Horo mepeOir xapakrepusyBaBcs 3HkeHHsIM B 1,8 pasu XCK, Ha apyry — B 3,1 pasu, Ha TpeTO — Y
2,7 pa3u 1 Taka X 3aKOHOMIPHICTh CIIOCTEpiranach A0 KiHig OiodepMeHTalli, sIKuii TpuBaB a0 9-i
no6u. OTxe, TepModinbHa cTaliTi3alis TrHOHOBUX CTOKIB IPH aepoOHii OiodepMeHTallll Cpuse He
TUTBKH TpUCKOpeHHI0 okuciaeHHs OP, ajge Sk BCTaHOBJICHO MOJAIBIIAMHU TOCIIHKCHHIMH, 3MIHIOE
MIPOLIECH MEPETBOPSHHSI aMOHIMHOTO a30Ty Ta BIUIMBAE HA BOJIOTICTh O10MACH.
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Puc. 1. Junamixa XCK piokozo enoto 3a aepobHo-mepmoghinbnoi cmabinizayii 6iomacu.

Ocob6nuBoOi yBaru NpH IOMY 3aCIyTOBYIOTH PE3yJIbTaTH AOCHIIKEHb 3 PO3KIAaJaHHS
0e3301pHOT pe4oBHMHU OiomMacH B Tiporieci OiodepmenTartii.

[Toka3zaHo, 1m0 3HAYHE 3HIDKCHHS BMICTy aMOHIMHOTO a30Ty B piAKOMy THOI 3a
BHIIIEHABEIEHUX YMOB BiJIOYBAIOTHCS BIPOJOBXK 4 Ni0, a MOTIM 3alHIIAEThCS CTA0UIBHUM JIO KiHIIS
excriepuMeHTy (puc. 2). IlpuuoMy 15 pi3HHLS MK BMICTOM aMOHIHHOIO a30Ty B PiAKOMY THOI 3a
TepModinpHOI cTadinmizanii Oyna y mepioa 3 4eTBepToi 1o JeB’aToi 1oou B 4,6 — 5,1 pa3u BHUILIOIO, HIX
0e3 TepmodinbHOi crabimizanii. OneprkaHi JaHi cBiguaTh MpoO Kpauly 30€pekeHiCTh a30Ty 3a YMOB
TepModisIbHOI cTabiizamii piAKoro rHoxo.
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Puc. 2. Jlunamixa emicmy amoHitiHo20 azomy piOKo2o SHOI0 3d aepoOHO-mepMmopinbHol cmabinizayii Oiomacu

Haiimenmre aepoOHO-TepModinpHa cTabimizallis piJKoro THOK B 0lOpeakTopi BIJIMBAaE Ha
JMHaMIKy HOTo BosiorocTi. BCTaHOBIEHO HE3HAYHE IMiIBHINEHHsS BoJorocti (B Mexxax 2,5 — 3,0%)
piakoro THO 3a aepoOHO-TepMo(dinbHOI crabimizamii 6ioMacu MOPIBHSHO 3 11 MOKa3HMKaMu 0e3
crabimizarii nporecy (puc. 3).

OcranHe, WMOBIpHO, TMOB’SI3aHO 3 TWiJBUIICHHSIM I1HTEHCHBHOCTI pO3Majy OpraHivyHOi
PEYOBHHHU PIiJIKOTO THOKO 32 YMOB aepoOHO-TepMOdibHOI crabimizamii Oiomacu (puc. 4). Tak, Bxe
yepe3 oHy 100y 3 moyaTKy Impolecy OiodepMeHTallil 3apeecTpOBaHO 3HAYHY PI3HHMIIIO 00 BMICTY
OP B Giomaci 3a pi3HUX YMOB eKCIiepuMeHTy. BctaHoBieHo, 110 B 1ieid niepioj] pizHuns Bmicty OP B
piakoMy rHOI 3a aepoOHO-TepMOdiIbHOI cradimizamii i 6e3 Hei ckimagana Onu3bko 50 — 52%. Li x
BiIMIHHOCTI Oyyu momiOHMMU JuIst Hel 1 B HacTymHi mepiogn oOpoOku pigkoro THow. Ilpudomy y
3B’SI3KY 3 HAsBHICTIO B OCaji 3HAYHOI KIJIbKOCTI OpPTaHIYHOI PEUYOBHHH, IHTCHCHUBHICTBH ii pO3KIaIy
MOJK€ JIOCATaTH y BUMAAKY TepMOdiipHOro peskumy 75 — 80%.
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Puc. 3. Jlunamira 6onozocmi piokoeo eHow 3a aepobHo-mepmo@inbHoi cmabinizayii 6iomacu
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Puc. 4. JJunamixa po3nady opeaniunoi pewogunu pioko2o eHoio 3a aepooHO-mepmMo@inbhoi
cmabinizayii 6iomacu
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BBakaeThcs ieaibHIM BapiaHTOM TaKHUid, TPU SKOMY PO3KJIa] OPTaHiuHOi PEUOBHHU CKIIAAAE
30-35% 1 pgocsrae mporo piBHA Ha 8 — 15 noOy. Posmang opraHiuHOI peYoOBHHH OCay
CYIIPOBOJDKYEThCS 301IBIICHHSIM HOTO BOJIOTOCTI B MpoIeci cTadimi3arrii.

[lepeBipka ofepikaHUX JaHUX Ha JaOOpPATOPHHUX MOJENAX TOKa3ala, 10 PeKHM cTabiizarrii
TEeMIIEpaTypy THOMOBUX TOKIB Ma€ BEJIMKUN BIUIMB Ha MATOMHUH OMIp iX BOJOTOBi/avi. 3a 1UX JABOX
TEMIIEPATyPHUX PEKHUMIB MUTOMHUH OIIp BOJOTOBi/aui THOWOBUX CTOKIB 3HIKYETHCS B MEXKax BiJl
140 — 180 x 10 cm/r o 15 — 45 x 10 cm/r. Ane KO 32 TepMOQITBHOIO PEKUMY I1e TOCATAETHCS
Ha 3 — 4 noOy crparudikaiiii, To 3a Me30¢inbHOrO— Ha 14 — 18 100y.

BcraHoBiieHO, IO TIiri€HIYHI TOKAa3HUKH OCBITJICHOI BOIM, OJCP)KAHOI IICisS aepoOHO-
TepModibHOI cTabinizamii, IpaKTHYHO HE BIIPi3HSIOTHCS BiJ BUXiTHUX rHOMOBUX cTOKiB. Tak, XCK
6yB y Hei Ha piBHi 780 mr/n, BCKs — 85 mr/n, NHs* — 43,4 mr/n, PO4™ — 1,6 mr/n, 3BJ] — 1,15 r/m.
Buxopsuu 3 oJiepKaHUX JaHUX, OCBITIEHI CTOKH MOXYTh OyTH HampaBiieHi Ha Oi0JIOTiYHY OYMCTKY
nuisixom OioepMeHTallii B aepoTeHKax.

[Iponiec GiodepmenTamii OpraHiyHOi PEUYOBHMHU THOMOBUX CTOKIB, B TOMY YHCIi CHPOTO
NpoTeiHy, JKUpYy Ta KIITKOBUHM 32 aepoOHHX YyMOB PI3HHUMH TpylnaMH MIiKpOOpTaHi3MiB
CYIPOBOJDKYETHCS. YTBOPEHHSIM 3HAYHOI KUTBKOCTI TeruIa.

AmHarnizyrouu oJiepKaHi JjaHi, BUSIBIIEHO PsJ] OCOOIMBOCTEH mepediry mporecy 6iogepmenTarii
PIIKOTO THOIO Ta BKa3aHO Ha 3aJICKHICTh TEMIeparypud OiomMach BiJl aKTHBHOCTI TEepPMOQIILHHX
Oakrepiii. JlocmiDKEHHSIMH TakKoXX BCTaHOBJICHO, IO IHTEHCHBHICTH MPOIIECIB TEPMOTEHE3Y IIpH
OiodepMeHTallii PIAKOrO T'HOI BH3HAYAETHCS, FOJIOBHMM YHHOM, BMICTOM OpPraHidHOI PEUYOBHHU 1
3aJIEKUTH BiJl BOJIOTOCTI BUX1AHOI OioMacu.

BcranosieHo, 1110 Temreparypa OiomMacu npu OiodepMeHTallii piJKoro rHor CBHUHO(EpMH 3a
aepoOHMX YMOB 1 Bojorocti 92 % depe3 12 romuH niepediry mporiecy, NOpiBHSIHO 3 BUXIHUMH JTAHHMH,
MPaKTUYHO HE 3MIHIOETHCS, a depe3 1 mo0y miaBuinyeThes B 2,1 pasu, gepe3 1,5 — B 2,5 1 yepe3 2 — B
3,1 pasu, a IOTiM OCTYTIOBO 3HIKYEThcs 10 36 i 17 °C Bimmosinno yepes 72 Ta 84 romunm.

[NoaiOHy 3aKOHOMIPHICTB 111010 3MIHK TEMIIEpaTypy OioMacH B Hpolieci 11 6iodepMeHTallii 3a aepoo-
HUX YMOB BCTaHOBJICHO 1 JUTS PIAKOTO THOIO 32 BOJIOTOCTI 96%. Y BHIIIEBKa3aHi 9acOBI TEPMIHH TEMITEpaTypa
Giomacu B Tporieci OiohepMeHTaITi TaKoXK 3pocTajia, ajne MEHIIIOI Mipoto, HiK 3a BostorocTi 92%.

OpHak, He TUBJTYKICH Ha Pi3HY BOJIOTICTh THOHOBHX CTOKIB, MaKCHMaJIbHA TEMITEpaTypa CyMIIlli
Oiomacw 3a aepoOHMX YMOB OyJla 3apeecTpoBaHa Ha apyry n100y. Bucoka Temmneparypa OioMacu cripusiia i
3HE3aPAKCHHIO Ta OJICPYKaHHIO TIPOIYKTIB TIepepoOKH, OS3MEUHIX B CAHITAPHOMY BiTHOITICHHI.

Takokx BCTaHOBIIEHO, IO TSl YTBOPEHHS 3HAYHOI KUTHKOCTI TeTrIa B Iporieci OiodepmeHTartii s
3abe3neueHH s TepMO(pUIFHOTO PeXXIMY 0i0MacH BMICT OPTaHigHOI PEYOBIHN B THOHOBHX CTOKaX TTOBUHEH
OyTH BUuIwM 3a 50 /KT, a BOJIOTICTh BUXIJHOT 010MacH THOKO TTOBHHHA OyTH HMKYOFO 32 95 %0.

Busisiieno, mo 3a BMicTy OprafigHoi pe4OBHHHU B THOMOBUX cTOKax Oinms 10 r/kr, Temmepartypa
6iomacu cTaHOBHTS 6inst 38 °C, 36inpuTyrouncs BimmosiaHo 3a BMicTy OP B Giomaci.

[Ipugomy, sIK BCTAaHOBJIEHO IOCTiIKEHHSIMU, Mporec OiodepmenTartii 6ioMacu piKOro THOO
B CEpEeIHBOMY 3aKiHUY€ThCS 3a YOTHpU A00W. 3O0iNbIIeHHS TPHUBAJOCTI mporecy OiodepmeHTartii
piakoro THOKO 3a aepoOHMX yMOB TOHan 4 1n00M € HeeeKTHBHUM, OCKUIBKH po3Maj 0e330JbHOI
PEYOBHHHU THOKO MPAKTUYHO MPUITMHAETHCS MPOTATOM BHIIIEBKA3aHOTO TepMiHy (Tabum. 1).

Tabmumst 1. JluHamika aecTpyKiii opraHidHOi PEYOBHHW PIAKOTO THOKO TMiAIPHEMCTBA 3
BUPOOHHUIITBA MOJIOKA 3a aepoOHO-TepMOo(inbHOI cTabimizauii npouecy, %, M+m, n=3

TpuBanicts 6iopepmeHTallii, 110

Hoxasmui I0YaTOK 1 2 3 4 S
BosJoricts 94,36+1,01 | 95,524+0,81 | 96,58+0,61 | 96,92+0,55 | 97,37+0,47 | 97,39+0,49
ACP 5,64+1,01 4,48+0,81 3,42+0,61 3,08+£0,55 | 2,63+0,47 | 2,6140,49
301bHICTh 18,57+0,91 18,9+0,8 19.4+1 .4 20,6+0,51 21,14+0,6 | 21,14+0,81
Opraniuna 4,56+1,83 3,63+0,65 | 2,75+0,48 | 2,45+0,42 | 2,07£0,36 | 2,06+0,48
peUYOBHHA
Cryminp _ 20,3 39,6 46,2 54,6 54,8
JECTPYKIIT

HocnimKkeHHsIMI BCTAHOBJIGHO, 10 B Tpolieci 0iodepMeHTallii THOHOBUX CTOKIB ITiANPHEMCTBA 3
BUPOOHHUIITBA MOJIOKa 3a aepoOHO-TepMo(IbHOI cTabimizamii Oiomacu 3MiHIOETbCA i BOJIOTICTb,
3MEHIIYETHCS BMICT OPTaHigHOI 1 CyX0i pEYOBUHH Ta MiABUILYETHCS 30JIbHICTh IPOAYKTY TEPEPOOKH.

Busiiieno, 1110 BMIiCT OpraHiyHOi peYOBHHHM PiIKOro THOIO B IpoIieci 6iodepMeHTalil 3MEHIITYETCS
Ha Apyry i TpeTio 100y nepediry mporecy, a B HaCTYIHI ABi J0OH 3aJIMIIAETHCS Ha OJJHAKOBOMY PiBHI.
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Kinpkicte TepMo(inpHUX OakTepili y THOI MiIBHIIYETHCS, WO 3HWKYE KOJNI-TUTP Ta THUTP
eHTepOKOKy. To0To, aepoOHO-TepMOdiabHa cTabimizamis OioMacH piIKkoro THOK B Mpoleci
OioepmeHTarii, IO JOCATAETHCS ACPalLli€l0 CyMillli, 3HAYHOIO MipOI0 IMOKpAIly€e CaHITapHO-TIri€HiYHi
MOKa3HUKK NPOAYKTIB il mepepoOKH.

TakuM uYnmHOM, 3acToCyBaHHS —aepoOHO-TepMmodinbHOi  crabimizamii  Oiomacum Tpu
OiodepMeHTallii piAKOro THOIO JIO3BOJISIE MPOTATOM MEPHIMX OBOX-TPhOX Ai0, a kpame 4 —5 nid
3a0e3MeYNTH TIOBHE 3HE3aPAKCHHS THOMOBMX CTOKIB 32 pPaxyHOK BHCOKOi TeMIlepaTypH, L0 €
Pe3yABTATOM AisIIBHOCTI TepMODITBHUX OaKTepiit.

[nTeHCHBHUIT po3Ma] OpraHivYHOl PEYOBUHH PIJIKOTO THOKO 32 YYACTIO KMCHIO CIIPHUSIE€ YTBOPEHHIO
3HAYHOI KUTBKOCTI TEIlIa, IO MEePeBOIUTH Tpoliec OiodepmeHTaltii OiomMacu B TepMOGUILHHNA PSKUM, 32
AKOro MaKCHMYM TeMIIepaTypH Giomacu jgocsrae 3HadenHs 46 — 57 °C i pume.

Oco0yMBOTrO 3HAUEHHS HAJAIOTh JOCTIKEHHIO OlodepmeHTaliii OioMacu piJKOro TrHO 3a
MPOTOYHOTO PEeKUMY. BcTaHOBIIEHO, 10 TeMIiieparypa Oiomacu B mporieci OiodepMeHTallii piakoro
THOIO 32 MPOTOYHOTO PEXHUMY € TOXIIHOK BiJl J03M 3aBaHTaxeHHs OiodepmeHTepa (CTymeHIO
po30aBiieHHs) 1 BOJIOTOCTI BUXiIHOT CHpOBUHH (pHC. 5).

Bu3HavyeHHs caHITapHO-TITI€HIYHUX MMOKa3HHUKIB MPOAYKTIB OlodepMeHTalii mokasano, 1o 3a
UX YMOB YHCIO Me30(DiabHUX Oakrtepiii, TpubiB, 0COOIMBO €HTEPOOAKTEpid 3MEHIIYETHCS, a
YHUCENBHICTh TePMO(ITFHUX OakTepil i aKTHHOMIIETIB 3HAYHO 3pOCTAa€. 3a MPOTOYHOTO PEKUMY
nporecy OiodepMeHTallii CroCTepirafoThes JIMIEe HEe3HAYHI 3MIHM 3araibHOrO MIKpOOHOTO dHcCIa,
ofepXkaHuX opraHiuamx goopme. Tak, mpu D = 0,5-0,33 ni6' B omepkaHOMYy HpOLYKT
OiopepMeHTallii TMepeBaXarTh aMOHI(pIKaTopu 1 JEHITPUQIKATOPU — OCHOBHI JECTPYKTOPH
OpraHiyHMX pedoBHH. 36iIbIIenHHs Uacy nepebyBanHs Giomacu B Giopeakrtopi mpu D = 0,2 — 0,16 1i6*
CTIpUSIE PO3BUTKY 3a IIUX YMOB TepModiunbHuX HiTprdikatopis [ i 11 da3.
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Puc. 5. Bnaue 6onococmi i cmynenio po36asnenus 8uxionoi biomacu Ha memnepamypy cymiuii 8
npoyeci bioghepmenmayii 3a RPOMOUHO20 PeHCUM).

JocmimKeHHsIME  TaKoX BCTaHOBJIEHO, IO Yy piAKOMYy THOI, 00poOieHoMy 3a aepoOHO-
TepMOQITPHUX YMOB, TIPH HOTO MOMANBIIN OiodepMeHTallii crocTepiracThcsi BUCOKA iHTEHCHBHICTh
npotieciB HiTpudikarii (Tabdi. 2).

[Ipu poMy y TIPOAYKTaX MEpepOOKH 3MEHIIYETHCS BMICT OpraHidHUX 3a0pymHeHb. [Ipo e
cBigunth 3HIKeHHA Ha 80 % XCK Tta Ha 88 % BCKs pigkoro ruoro micns Giopepmenrarii. He
TUBIISTYNCH HA Te, IO 3aralbHAN eeKT Iporecy HiTpuQiKkalii B [[iIoMy HE3HAYHUH, BMICT HITPaTHOTO
a30Ty BiJl 3araJibHO{ KiJIbKOCTI OKucieHoro ckiaaznae 59 %. IloxiGHi pe3ynapraTi Oyino TakoX OTPUMaHO
i ipr 00pOOIIi PiAKOTO THOIO BEJIHMKOI POraToi Xymoou.

Tabnums 2. Ilokasauku nporiecy HiTpudikaiii piKoro rHOO, MONEPEIHHO 00pOOIEHOTO 32
aepoOHO-TepMODITBHIX YMOB, I/, Mdtm, n = 3

TTokazuuku - - P.iﬂ”‘ﬁ rHil - - -
Jo OiodhepmeHTaIrii micist OiodepmenTartii (Me30(iTbHI YMOBH)

XCK 3,3+0,14 0,66+0,08*
BCK5 0,43+0,02 0,013+0,001*

Nar. 0,48+0,04 0,16+0,01*

NH," 0,63+0,03 0,27+0,02*

NO2 0,001+0,001 0,124+0,003*

NOs 0 0,239+0,022*

Paar. 0,12+0,004 0,0062+0,001*
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Bwmict HiTpuTiB 1 HiTpaTiB y crabinizoBaHiii GioMaci 3HA4HO 30iNBLIYETHCS MOPIBHSHO i3
BUXIIHUM THOEM, a YTBOPEHHH B pe3ynbTari OiodepMeHTalii MPOAYKT € Ie30J0pOBaHUM i
3HE3apaXKCHUM OPTraHiYHUM JOOPHUBOM.

Bcranosneno, mo XiMiyHMA CKJIaJ] PiAKOTO THOMO Micis GiodepMmeHTauii B aBTOTEPMIYHOMY
PEXUMi Ta OTPUMAHUX 3 HHOTO OpPTaHIYHMX JOOPHUB, 32 BMICTOM OPTaHi4HOi PEUYOBHHH, 3araIbHOTO
a30Ty Ta 3arajJbHOro (GOCQOpy BiMOBIIaB BCTAHOBJICHUM BHUMOTraMm (Tad. 3).

Tabmuus 3. Tloka3HUKM XiMIYHOTO CKJIady PiIKOro THOIO Ta MPOAYKTIB Horo OGiodepmenrarii, %o,
M+m, n=3

Opraniuna . .

Tun npoaykry pedoBHHA 3aranbHmii azor 3araabnmii pocop
Pigxumii rHii 81,5£2,4 3,240,26 2,35+0,12
Biomaca (opr. 1o0puBa) 76,1+3,4 3,65+0,42 3,55+0,42
Bumoru crannapty He < 40 He < 1,6 He < 0,6

KomMmriekcauii aHaii3 mpouecy OiodepMeHTallii piIkoro THOW 3a aepoOHO-TePMOQIIBHOT
crabimizanii mokasas, 1[0 B HbOMY iHTEHCHBHO BiJI0OYBa€ThCsl MiHEpali3allis OpraHiuHOi PEeYOBUHH, a
YTBOPEHE TEIUIO JIOCTATHE JUTsl 3a0e3MeUeHHs Iporiecy OiogepMeHTallii B aBTOTEPMIYHOMY PEKHMI.

[pu HactynHiil cranii npomecy GiodepmenTarlii 32 Me30ITFHIX YMOB 3aBEPIIYETHCS TPOIIEC
MiHepaltizalii OpraHiuyHoi CKiIaloBoi 3a0pyaHEHb, Ha IO BKa3ye 30UIBIICHHS KiJIbKOCTI PYXOMHUX
(dhopM OI0TeHHUX €JICMEHTIB.

Buxomsiun i3 aHamizy oJiepKaHUX PE3yNbTAaTiB EKCIePUMEHTAIBHUX JIOCHIJDKEHb, OYyIo
3alpPONIOHOBAHO HACTYIHY CTPYKTYpHO-(QYHKIIOHAJBHY CXeMy IMpoIecy aepoOHO-TepMOQiIbHOT
crabimizaiiii pigkoro raoo (puc. 6).

CHCTEMa aepanii i HepeMIMIyBAHHEA
CHpHE cyOCcTpaT

1 BINCTIHHHE oceiTaena dopma

Y
*

cTadLTzoBAHE
ocaj

MYVI0BL
MaliJaHYHKH

PeNHpKYIANIA ocagy

Puc. 6. Illpunyunosa cmpykmypHo-gh)yHKUiOHAIbHA MEXHONI02IYHA CXeMa aepoOHO-MepMOoinbHOT
cmabinizayii ocady piokoz2o eHow.

XapakTepu3yrud NaHy CXeMy, CIiJ 3a3Ha4WTH, IO piAkwWi THiH (cyOcTpar) mocrymae 1o
TpyOOIIpOBOAY i3 3aJaHOI0 BHUTPATOI0 10 €MHOCTI Uil aepoOHO-TepMoGimbHOI cTabimizalii.
CrabinizoBaHui 0Caj IMiJ T1IAPOCTATHYHUM HAIIOPOM Yepe3 TPyOOIpPOBiT OTTOPOKHEHHS BiABOIUTHCS 3
eMHOCTI y BiacTiitHuK. [Ipomec aepoOHOi cTabimizarii 6iomacu 3abe3nedyeThecsi poOOTOI0 CTPYMEHEBOT
CUCTEeMH aeparlii i 670Ky epridTiB.

CrpymMmeHeBa aeparliiiHa cuctema mpaiftoe Ha 0a3i Hacocy @I 450/22,5, a pobota epmidrin
3a0e31eYyEeTHCSI KOMITPECOPOM.

Crabini3oBaHui Ocajl IMiIsArae BiJCTOIOBAHHIO y BIACTIHHUKY, Y TPOIECI SKOTO MPOXOAUTH
HOTO PO3MiJICHHS HA OCBITIIEHY PiAMHY 1 YIIITbHEHHH ocaa. XiMIYHHHA CKJIaJl OCBITICHOI PiTUHH, IO
NPUBENICHNI BUIIIE, JO3BOJISE HATIPABIIATH i1 HA OYUCTKY Y a8POTEHKH IUIIXOM OiodepMeHTarii.

Crig BIIMITHTH, 10, BPAXOBYIOYH BOJIOTOBIIal04Yy BIACTHUBICTh 0Cajy, HOTO yCITIITHO MOXHA
3HEBOJIHIOBATH Ha BaKyyM-(hinbTpi a00 Ha MyJIOBHX MalJaHINKaX.

Takum 4UHOM, iAKW THIM MAIPUEMCTB 3 BUPOOHUIITBA CBUHWHU 1 MOJIOKA, OTPUMAaHHUN 3a
TiApaBIIYHUX CHCTEM THOEBHJIAICHHS TpW BoJjorocti 92 —96 % mouinkHO mijgmaBaTH aepoOHii
OiodepmeHTallii B aBTOTEPMIYHOMY PEXHUMi, B Pe3yJbTaTli YOr0 MOKPALIYIOTHCS OPraHOJIENTHUYHI,
(i31KO-XiMiUHi BIACTUBOCTI 1 MIABUILIYETHCS X LIHHICTD K OpraHiYHUX JOOPHB.

Bucnosku. Cepen icHyt0unX coco0iB mepepoOKy BiIXO/IiB TBAPMHHHULITBA HaleEKTUBHILINM €
MeTox  aepoOHO-TepModinbHOI cralimizamii ocamy. JlOUiNBHICTE BHKOPHCTaHHS JAHOTO  CIIOCOOY
BU3HAYAETHCS PAAOM IepeBar Haj iHIMMH MeTonamu. lle mepmn 3a Bce MOB’S3aHO 3 BiJHOCHOIO
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MPOCTOTOIO anapaTypHOro oOopMIICHHS, KOHTPOJIIO 32 MepediroM Mpolecy, MOXKIMBICTIO BUKOPUCTAHHS
ICHYIOUMX OYMCHHX CTIOPY[I Ta 00JIaqJHAaHHS PI3HOTO MPU3HAYCHHSI, BITHOCHO HEBUCOKMMH €HEPreTHYHIMU
3aTparamMH B MEpio]] eKCILTyaTallii i o 0COOIMBO BAXKIIUBO — 3JaTHICTIO JI0 aBTOTEPMIi.

1. Cxnazg Ta BIacTUBOCTI KATOBUX MAc IiICHCHUX CBUHOMATOK, TIOPOCAT Ha BiZTyueHHI Ta CBUHEH
Ha BIITOJIBII 38 KOHIIEHTPATHOTO THITY TOMIBJI XapaKTepH3yIOThCS BUCOKOIO BojoricTio (93,8 — 95,3 %),
Hu3bkuM piBHeM CP (4,7 — 7,2 %) Ta BucokuM BMicToM cuporo npoteiny, BEP, cupoi kimiTkoBuHH 1 3014,
a TAKOXX 3HAYHOIO KUIBKICTIO HEMEPETPABICHNX PELITOK KOPMY 3 po3mipoM yacTok 0,25 MM i MeHIIIe.

2. IIpupict GioMacu aKTHBHOTO MYJY 1 CTIO)KMBaHHsI KHCHIO B CHCTEMAaX O10JIOTIYHOT OUHUCTKH
THOWOBHUX CTOKIB 3aJICKUTh Bijl MIBUAKOCTI pO30aBICHHS 1 KOCQII[iEHTa PEUUPKYJIAIl aKTHBHOTO
Myny. EQekTuBHICTD BUITydeHHS 3a0py/JHEHb 13 CTIYHUX BOJ € BETUYMHOIO TIOCTIHHOIO 1 38 IBUAKOCTI
posbasnenns D = 0,01...0,1 roa. ™ cranosuTs Bix 85 10 95 % 3a XCK i BCK.

3. Eniminanis 3a0pylHEHb CTIYHHX BOJ CHMOIOTHYHMM MYJIOM 3alIe)KUTh BiJl TPUBAIOCTI
nporecy, a onepkana pinka ¢pakmis 3a XCK i BCKs, BmicTom amoHiliHoro aszory, ¢docdopy,
OakTepiaJlbHUM 3a0pyIHEHHAM 1 KOJI-TUTPOM XapaKTepU3Y€EThCS BHUINOK CTYHEHIO OYHCTKH
MOPIBHSHO 3 BUKOPUCTAHHSIM aKTUBHOTO MYITY.

4. TlomepenHss oOpoOka OioMacu NUIAXOM aepoOHO-TepMO(diIbHOI cTadimizamii B mpolieci
30pOJIKEHHSI PIIKOTO THOK MOJIOYHOT'O KOMILJIEKCY 3a aHaepoOHHUX YMOB CKopouye y 6,5 — 7 pasiB
Mepioj] 3ayCcKy YCTaHOBKH, MiABUIIYE CTyMiHb aecTpykiii OP no 61,8 %, 30inbliye BMICT METaHy Y
ra3oBiii cymimi go 74,1 %, 3HMKYE KUIBKICTh KHCJIOTO-, CHOPOYTBOPIOIOYHX Ta MPOTEOJITUIHMX
OakTepiil B 0JiepKaHUX MPOJYKTaX 3a BIJICYTHOCTI OaKTepii rpyIy KUIIKOBOI aTHYKH.

5. IligeumenHs TemnepaTypu 6iomacu y 6iodepmenTepi 1o 52 °C mpu 36pomkeHHi THOHOBHX
CTOKIB 3a aHaepoOHUX YMOB 30LbIIyBasio il BoJIOTICTh Ha 6,2 %, 30JbHICTE — HA 6,3 %, 3HMKYBAJIO
BmicT OP B 2,6, a ACP — B 2,4 pa3u TOPiBHSHO 3 HATHUBHUMH CTOKAMH.

6. Ha ocHOBI ekcriepUMEHTATBHUX JOCHTIPKEHB 3’SICOBAaHO TEOPETUYHI aCMEKTH 3aCTOCYBAHHS
JUTsI TIEpEepOOKH BiNXOJIB TBAPWHHHUIIBKUX MiIIPUEMCTB Oi0TEXHOJOTIH, 3aCHOBAaHMX Ha 3IaTHOCTI
acorriariii MiKpOOpraHi3MiB aKTUBHOTO Ta CUMOIOTHYHOTO MYJIy MEPETBOPIOBATH OPTaHIYHI CIIOIYKH
Ta HEOPTraHiYHI PEYOBHMHM FHOMOBHMX CTOKIB 3a PI3HUX YMOB Ta PEKUMIB IIpoliecy OiopepMeHTalrii.

7. Iomepeanst 00poOka THOMOBHX CTOKIB B aepOOHO-TepMO(ITFHOMY PEKHUMI Ta iX aHaepoOHE
30poKEHHS 3a Me30(UTBHUX YMOB IOCIUIIOE TIEPETBOPEHHS Oiomacw, 30iIbIIye BUXin Oiorasy Ta
TTOKpaIye caHITapHO-TITi€EHIYHI TOKA3HUKHU OPTaHIYHUX TOOPHUB.
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