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BYPJIAKA C. A, T'YMEHIOK [O. B., €JIEHNY A. I1.

BiHHULBKHI HALIOHAIBHUI arpapHUi yHIBEPCHTET

HNEPCIIEKTUBHU BUPOBHUIITBA BIOITAJIMBA
HA OCHOBI 3BEPHOBHUX KVYJIBTYP

blognsens T1a 6ioeTaHos1 Ha OCHOBI EHEDIETUYHMUX KYJIbTYD BUMArac BCEOIYHOro OOIpyHTYBaHHS. Metor Hawwmx
AOUT/PKEHD € EKOJION0-EKOHOMIYHA OLIIHKA BUPOLLYBaHHA EHEPrETUYHUX KyJIbTYp, MEPCIIEKTUBHNX A/IS KPAIH 3 [TOMIPHUM K/TIMaTOM,
TaKux K pinaK, rnpupoari 6aratopidHi Tpasu | 3€PHOBI, A/ OTPUMAHHS CrivpTy. Po3paxyHoKk cobiBapTocTi bionasmsa | aHasi3
EKOJIOMYHOrO BIU/IMBY BUKOHAHI Ha OCHOBI BUKOPUCTAHHS METOAY OLIIHKU XUTTEBOIO LMK/Y PoAyKUil. [IPOBEAEHO aHa i3 TEXHOMOMV
BUIrOTOBJIEHHS BIOETAHO/TY Ta BU3HAYEHO OCHOBHI TEXHIYHI M1EPEBArN Ta HEAO/IKN. PO3ITISHYTO KPOXMA/IEBMICHY Ta LIyKPOBMICHY
CUPOBUHY AJIS1 OAEDXKAHHS CINPTY B OCHOBHOMY 3i 3/1aKOBMX KyJ/IbTyp. Y CTaTTi BUSHAYEHO, LYO OTPUMAHHS GIOETaHO/Y Ta IHLIOI
1106IYHOI CHpOBUHN CTAE BCE OifibLL TTOMY/ISPHOIO 11 YaC BUKOPUCTAHHS KOMIT/IEKCHOI 11epepobku 3epHa. [0/10BHOK [[EEr0
KOMI/IEKCHOI TEPEPOBKM 3EPHA € 104IT MOro Ha BaX/mBi CK/IGH0BI KOMITOHEHTH, PUYOMY [O TOro SiK BOHU PovayTs "dyxy”
1€PEPOOKY. BCTAHOBIEHO, IO 4719 CIIMPTOBOrO BUPOOHULTBE, OE3[10CEPEAHO HA OLYKDEHHS, OAAETLCS TIIbKU KPOXMAlib,
NPUYOMY Takumi, K HE MOXE BUKOPUCTOBYBATHUCS B IHLLINX, OIIblU rPUBYTKOBMX, BUPOOHULTBAX. [JO OCHOBHOrO BUPOGHULTBA
BIAGYBAETLCI BUAIIEHHS 3 3EDHA KIIEVIKOBUHM, KPOXMAIIO A, KDOXMa/Io B, BUCIBOK. [pOBEAEHO aHasl3 TEXHO/IOMV BUPOBHMULTBA
T/IMBOKOI MEPEPOBKY 3€PHA. BOHA MOJINSETHCI HA ABA BUAN. <CYXui» MPOLIEC MEPEPOBKY [ «MOKDMI» rpoLiec. BusrHaqeri nepesary
7@ HEZO/IIKM OCHOBHOI ITPOMUC/IOBOI TEXHOJION I/IMOOKOI NEPEPOOKU 3€PHE, a came TpuPasHa AEKaHTEPHAa TEXHOJIOrIS], LYo
3a6e3rneyye Haubifbll BUCOKY E€QPEKTUBHICTb [IPOLECY K 3 TOYKM 30Dy MPOAYKTUBHOCT], Tak | 3 TOYKM 30py pPeCcypco- Ta
EHEProBuTPar. [oC/imKkeHi OCHOBHI NMEPCIEKTUBHI TEXHO/IONI Ta CHpoBMHHya 6a3a [/151 BUrOTOB/IEHHS BIOETAHOITY i3 3aCTOCYBaHHSIM
I7IMOOKOI MEPEPOBKY 3/1aKOBUX KYJIbTYP.

Kio4oBi cioBa. eHepreTnyqHi KysibTypH, 6ionaamBo, EKO/I0r0-€KOHOMIYHA OLiHKaE, 3/1aK0BI Ky/IbTypH, 6ioeTaHo/l.

BURLAKAS., HUMENIUK Y., YELENYCH A.

Vinnytsia National Agrarian University

PROSPECTS OF BIOFUEL PRODUCTION BASED ON CEREALS

Energy-based biodiesel and bioethanol require comprehensive justification. The purpose of our research is to provide an
ecological and economic assessment of the cultivation of energy crops promising for temperate countries, such as rapeseed, natural
perennial grasses and cereals for alcohol. The cost calculation of biofuels and environmental impact analysis are based on the use
of the product life cycle estimation method. The analysis of bioethanol production technologies is carried out and the main technical
advantages and disadvantages are identified. The starchy and sugar-containing raw materials for the production of alcohol mainly
from cereals have been considered. The article identifies that the production of bioethanol and other by-products is becoming
increasingly popular with the use of integrated grain processing. The main idea of integrated grain processing is to divide it into
important constituent components, and before they undergo "foreign” processing. It is established that for alcohol production,
directly to the saccharification, only starch is served, and one that cannot be used in other, more profitable, industries. The main
production is the release of gluten, starch A, starch B, bran. The analysis of technologies of production of deep processing of grain
/s carried out. It is divided into two types: "dry" processing process and "wet" process. Advantages and disadvantages of the basic
Industrial technology of deep processing of grain, namely three-phase decanter technology, which provides the highest efficiency of
the process both in terms of productivity and in terms of resource and energy costs are identified. The main promising technologies
and raw material base for bioethanol production in the application of deep processing of cereals are investigated.

Keywords: energy crops, biofuels, ecological and economic evaluation, cereals, bioethanol.

BinHoBmioBaHa eHepreTHKa — I OJHMH i3 HAMpPsSMIB 3€JIEHOI a00 CTIHKOi €KOHOMIiKH. MiXHapOIHIM
areHTCTBOM 3 BimHOBIIOBaHOI eHepreTHkd (IRENA) po3poOieHo 1Ba 0a30BHX clieHapii pO3BHUTKY Ha IEPioja IO
2050 poky: cueHapiii Reference Case 3acHOBaHMIT Ha MOTOYHIM €HEPreTUYHIH MOMITUI KpaiH CBITOBOI CIIIBHOTH 1
crueHapiit REmap-Case 3acHOBaHMIi Ha MporHO3ax TpaHchopMalii CBITOBOT eHEPreTHYHOT CHCTEMH 3 MIEPEX0JI0OM JI0
HHU3bKO-BYTJIELIEBUX TEXHOJOTIH. 3a mporHozamu, 3 2015 mo 2050 pik yacTka NOHOBIIOBAHUX JDKEpEN eHeprii
3pocte 3 15% no 27% 3a cuenapiem Reference Case i 1o 66% 3a cuenapiem REmap-Case. BignosimHo a0
cienapito REmap-Case wactka eneprii, oTpumanoi 3 OiomMacum B TpaHCIIOPTHOMY CeKTopi, ckimaxe 22% i B
npomucioBocti 19% [1].

BrpoBakeHHs BiJHOBIIIOBAHOI €HEPreTHKH OOYMOBIIOETHCS, SIK IIOIIYKOM JDKEPEN €HEprii, 3AaTHHUX
3aMIiHUTH BHKOITHE IAaJMBO B HAHOMMKYIOMYy a00 BijIaliecHOMYy MaiOyTHbOMY, TaK 1 MEPCHEKTUBOIO 3HUKCHHS
BIUIUBY Ha HABKOJIMIIHE cepefoBuiie. HampsMKu BUKOPHCTaHHS BiJHOBJIIOBAHOI €HEPreTUKH 3aJIeKaThb Bl psLy
(axTopiB i, B mepuly 4epry, BiJ KJIIMaTHUYHUX YMOB perioHy. Hampuxiazx, B kpaiHax 3 MOpPCBKHM KIIIMaTroM i
MOCTIHHMMU CTIHKUMH BiTpaMH €()eKTHBHUM HarpsMKOM € OyJIiBHHLTBO YCTAHOBOK 3 BUKOPHCTAHHS €HEpTii BITpY,
JUISL PETiOHIB 3 TPOMIYHMM 1 CyOTpONIYHMM KJIIIMaTOM — YCTaHOBKAa COHSYHHMX Oarapeil Tomio. [lpyrum 3a
3HAYMMICTIO (PAKTOPOM € PO3BUTOK TEXHOJIOTiH, IO JI03BOJISIE, HANIPUKIIAM, e)EKTUBHO BUKOPUCTOBYBATH COHSYHI
Oarapei B CKaHIMHABCBKMX KpaiHax a00 B LEHTpaJbHUX perioHax. [IpoTe, pO3BHTOK COHAYHOI Ta BITPOBOL
CHEPreTUKU BHMAra€e MOJATKOBUX JOTALiN i OUThII ¢(EKTHBHUM HAIPSAMKOM JJIsi YMOB IIEHTPAIBHOI 1 MiBHIYHOT
VYkpainu € GioeHeprernka. B 1ipoMy BuImanky OiOJOTIYHMI MaTepian NEepeTBOPIOETHCS B €HEPril0 B pe3yibTari
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IpOLIECIiB CHaIoBaHHs abo aHaepoOHOro 30pouKyBaHHs. PHHOK OilomannBa Tak caMmo, sSIK i IHIIMX [TOHOBIIOBaHUX
JoKepen eHeprii, Oe3nmocepenHbO MOB'A3aHUKM 3 KOTHPYBaHHSAMM CBITOBHX IIIH Ha TpaJuLidHI EHEProHoCil.
CepenHbopiuHi LiHM Ha HadTy, TOCATHYBIIM icTropudHOro Makcumymy B 2011-2013 pokaX, pi3ko 3HU3WINCS B
2015-2016 poxkax, ame 3HOBY MarOTh CTiHKE 3pOCTaHHS B OCTaHHI pPOKW. SIK pe3ynbrar, oOcsAr BUPOOHHITBA
Oiomu3ensi, HANpPUKIAA, MaB CTIHKY TeHIEHLi0 10 3poctaHHa mporsarom 2000-2010 pokiB, a CHOBUIBHHBCS,
mounHaroun 3 2012 poxy, ame Bxke B 2017 pomi cBiTOBe BHpOOHMITBO 3HOBY 30umpmmimacs. lle mo3Bosste
MPUITYCTUTH, IO IHTEpeC M0 albTepPHATHBHHUX JDKEped €Heprii CIioM 3a MiABHINCHHSAM IiH Ha TPaguIliiHi
eHeproHocii Oyzae pocTu.

Biomaca mia eHepreTHyHHX Iieif Moke OyTH OTpHMaHa SIK Ha HEBIJIHOBIIOBaHIHM, Tak 1 BiTHOBIIOBAaHIN
OCHOBi. [l0 TOHOBIIOBaHUX JPKEPENT HAICKHUTH, HANPHKIAL, EHEeprisi, OTpHuMaHa 3 ICPEBHHHU O€3 BiIHOBICHHS
JmicoBoro MacwBy. J[7s OTpHMaHHS BiJHOBIIOBAHOI €HEprii MOXKHa BHKOPHCTOBYBAaTH BIiAXOOH OPTaHIYHOTO
TIOXOJ/KEHHSI, POCJIMHHI 3alIMIIKH, €HepreTH4Hi KyJibTypHu 1 Tomo [2]. Jlo eHepreTW4HuX HaleXaTh KYJIbTYPH,
Oiomaca sKMX MOXe OyTH BHKOpUCTaHa B SIKOCTI CHEPrOHOCIS Ui BHPOOHHUITBA MaJnBa JUIs JIBUTYHIB
BHYTPIIIHBOTO 3rOpsiHHS (I[yKpOBa TPOCTHHA, PiNak, MajbMH), Oiorasy s onaieHHs a0 BUPOOJIEHHS eIeKTPUKH
(cunocHI KynbTypH, THIM BeJMKOi poraTtoi XyaoOu, NTAalIMHUHA MOCIHiA), BUpOOJEHHs Telua (IepeBHHA, COJIOMa,
OaraTopiyHi Ta OJHOpI4YHI TpaBH). Jl0 EGHEPreTMYHHX KYJIbTYp MOXXHAa BIJHECTH IIOCIBU 3E€PHOBHMX Ta IHIIUX
CITIbCHKOTOCIONAPCHKHUX KYJIBTYp, MOOIYHA MPOAYKINiSA SIKHMX (COJIOMa) Tak camMo € OiomanauBoM. BukopucTanHs
OpraHiyHUX a00 JICOBHX BiAXOXIB ab0 MPOAYKTIB HEepepOoOKH JCOBOI MPOMHUCIOBOCTI HE BHUMAara€ BUIUICHHS
JIOJATKOBHX IIIOII, IO € IEPEeBarol0 B TOPIBHAHHI 3 €HEPTeTHMYHUMHM KyJIbTypamu. BupoOHHuTBO OiomMacu Ha
OCHOBI EHEPTeTHYHMX KYJIbTYp HEOOXiZHO OOIPYHTOBYBATH 3 YypaxyBaHHAM 3a0€3M€4EHOCTi INPOJOBOJIECTBOM
3pOCTal04oro HaceneHHs miaHetyu [3]. Ilpore, miomi eHepreTHYHNX MOCcagoK, NoYnHaoUH 3 90-X POKIB MHUHYJIOTO
CTOJIITTS, MAIOTh HEYXWJIbHY TEHACHIIIO 0 3pOCTaHHs [4], 1 e MOKHA TOSICHUTH PAIOM (DaKTOPIB:

- EHEepPreTUYHi KyJbTYpH MOXKHA BHCA/XKYBaTH OKPEMHUMH BEJIMKMMHU MacHBaMH, PO3TAIIOBAHUMH MOOJIU3Y
€HEePreTUYHUX 00'€KTIB, 110 JO3BOJISIE TIOJINIIUTH JIOTICTHKY X BUKOPUCTaHHS;

- mpupicT OioMacH Ha OJMHHUIIO IUIONI i, OTXKe, 00CAT 1i BUPOOHMIITBA € CTAOUIBHUM 1 MPOrHO30BAHUM
MOKa3HUKOM;

- EHepPreTUYHi KyJIbTYpH MOXYTh BHPOILIYBAaTHCS Ha PI3HUX 3a POJAIOYICTIO, CTYNEHEM Jerpaaamii i
3a0pyAHEHHS IPYHTAX, 1110 A03BOJISIE BUPIIIYBATH IUTAHHS OXOPOHHU 1 BIZIHOBJICHHS PUPOIHHUX EKOCUCTEM;

- IOPIBHSHO BUCOKHMH ypoxali 610Macy eHepreTHIHNX KyJIbTYP K B JaHUH 4Jac, TaK 1 B MEPCIEKTHUBI MOXKE
OyTH OTpHMaHHI Ha HHU3BKOPOMIOUHMX 1 3a0pyOHEHHX 3eMJIIX, Ha HEynoOilax, Ha 3a00JOYCHHX 3eMILIX, Je
BUPOIIYBaHHS TPAJULIHHNAX CUIBCHKOTOCIIONAPCHKHUX KYJIBTYp He epeKTHBHE ab0 30BCIM HEMOXKIIHBE.

- GHepreTHYHI KyJIbTYpH He BUMAararoTh BUKOPUCTAHHS MPICHOT BOM TS 3pOLIEHHS | CTUMYJTFOBAaHHS TIPOIYKT

Mera i 3apaui po6oTu. MeTol0 CTaTTI € AOCTIVKEHHS BUKOPUCTaHHS CHEPTeTUYHUX KYJIbTYp Ta €KOJIOTo-
€KOHOMIYHA OI[iHKa HaHOUIBII THITOBHX IS KIIMATHYHHX YMOB IIOMIpDHOTO TMOsca YKpaiHH: pimak, IpUpPOIHI
0araTopivyHi TpaBH, MBUAKO3POCTAOYa BepOa, 3EPHOBI 3JIaKU.

AHaJi3 ocraHHiX aociaigxkenb. CHCTEeMHEe BHUBYEHHS MPOLECIB CTAHOBJCHHS Ta MOJAIBIIOIO PO3BUTKY
pHHKY OiomaynuBa 3/iHCHIOIOTH Yy CBOiX HaykoBHX po3poOkax B.l. boiiko, IL.I. TIaiinyuwkuii, [.I'. Teneryxa,
B.O. [lyoposin, I'.M. 3abapuuii, M. Kamernik, M.I. Kooenp, B.4. Ilanaciok, O.0. Ilpyrceka, I1.T. Cabnyk,
C. Hurankos, O.M. Hlnwmyak Ta inmm. OfgHaK, Cy4acHICTh BUMAarae SKHaNIIBUIIIOTO MEPEXOAY A0 MPOMHUCIOBOIO
BUKOPHCTAaHHS OIlOJIOTIYHUX BHIIB MajlMBa Yy BCIX rajy3sX HAapOJHOI'0 TOCHOAApCTBA YKpaiHH, IO aKTyali3ye
HAYKOBI JIOCIiIPKEHHS B JaHIH [ApHHI HAYKH.

Bukian ocHoBHOro marepiamy. biomammBo — me OioMaca pi3HOTO IIOXOIKCHHS, SKa MOXe OyTH
BHKOPHUCTaHA B AKOCTi ra30moaioHoOro, pigkoro (0ioam3ens) abo TBEpIOTo MainuBa Uil OTpUMaHHs eHeprii. Hacinas
pinaKy BHKOPUCTOBYIOTBCS Ui OTPUMAaHHS Oii 1 mami Oiogusens. bioetaHon — 1ie pigke CIIUPTOBE MANUBO, KU
BUPOOIISETHCS 13 CLIBCHKOTOCIOAAPCHKOI MPOIYKIiT, 0 MICTUTh KPOXMaib a00 IyKOp, HAPHUKIAM, 3 KYKypy/I3H,
3epHOBHUX a00 IyKpOBOTO ouepeTy. Ha BiaMiHY BiJl CIUPTY, 3 SKOTO BUPOOJISIOTHCS aIKOTOJIBHI HAMO1, TAIMBHAN
€TaHOJ He MICTHTh BOJH 1 BUPOOJIAETHCS YKOPOUSHOIO NUCTUIISIIEIO (IBI PeKTU(IKAIIiHI KOJOHHU 3aMiCTh IT'ATH),
TOMY MICTUTh METAHOJI i CUBYIIIHI Macna [5].

Haiibinpm mommpene otpumaHHs Oioetanonmy B bpaswmii, CIHA, IIBemii. Etanon € wmeHm
«CHEPTo3aTpaTHUM» JDKEPEIIOM eHeprii, HiXK OEH3WH, 1 3aCTOCOBYETHCS HE B YHWCTOMY BHUTJIAMI, a B CyMmimm 3
O0ensuHoM B pi3Hux mnpomopiisx. Cymim E-10 micture 10% Gioeranomy, E-85, BimmoBimmo, — 85%.
JlecsATHBIZICOTKOBIM NAIMBOM 0e3 IepepoOOK MOXHA 3alpaBiIsiTH OyAb-IKU CydacHHH aBTOMOOLIb, 3aCTOCYBaHHS
85-BiICOTKOBOrO0 BUMAarae mepepoOKH OBUIYHA 1 CHCTEMH >KUBICHHSA. IcHyroTe i Tak 3Bani Flex-Fuel (FFV)
aBTOMOOLI, SIKI MOKYTh ITPAIIOBAaTH 1 Ha OEH3MHI, 1 Ha HOro CyMillli 3 €TaHOJIOM B Oy/Ib-SIKOMY CITiBBiJJHOILICHHI.

BioeraHon s manuBO HEWTpaIBHHUH SIK JUKEPENO NMapHUKOBUX Ta3iB. BiH Bonojie HynboBMM OanaHcoM
JUOKCHUy BYIJICLIO, OCKUIBKM HPH HOTro BHPOOHHUITBI IIJISIXOM OPOMIHHS 1 IOJANBIIOTO 3rOpPaHHS BHIUISETHCS
cTimbky x C02, CKUTBKU 10 IIbOTO OYII0 B3ATO 3 aTMOC(EpH POCIUHAMH ISl HOTO BUPOOHUIITBA.

Te, 1m0 MICTUTLCS B €TaHOJI KUCEHB, TO3BOJIAE OB TTOBHO CHAIIOBATH BYTJIeBOAHI manuBa. 10% BMicT
€TaHOoJTy B OCH3MHI JO3BOJISIE CKOPOTUTH BUXJIOMH aepO30JIbHUX YacToK 10 50%, Bukuau CO — Ha 30%.

Haii6inpmn mepcneKTHBHUMU € 371aKOBi KyJnbTypd. OIHUMHU 3HUX € MIICHHI, )KUTO, SIMiHb TOmIo. Jlyis
OTpUMaHHs 010€TaHOMy Ta 1HIIOT TOOIYHOT CHPOBHUHU CTA€ BCE OUIBII MOMYIIIPHOI0 KOMITJIEKCHA TIepepoOKa 3epHa.
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T'onoBHOKO i/Ic€F0 KOMIUICKCHOT HEepepoOKH 3epHAa € MOAUT HOro Ha BaXKIUBI CKJIAJIOBI KOMITOHCHTH,
NPUYOMY JI0 TOTO SIK BOHHM HPOWAYTH "dyxy" nepepoOky. CTOCOBHO CIIUPTOBOIO BHPOOHUIITBA 1€ O3HAYAE, IIO
Oe3rocepeIHbO Ha OIYKPEHHS MOJAETHCS TUIBKM KPOXMalb, NPUYOMY TUIBKH TaKUH KPOXMallb, SIKMH HE MOXKE
BUKOPHCTOBYBAaTHCSl B IHIIUX, OLIbII NMPUOYTKOBUX, BUPOOHMITBAX. /0 OCHOBHOrO BHPOOHHITBA BilOYBa€eThCs
BUJIUJICHHS 3 3¢pHA KJICHKOBUHU, KPOXMaIo A, Kpoxmaiwo B, BuciBok [6, 7].

3a TeXHOJIOTi€I0 BHPOOHUIITBA IIHO0KaA TepepoOKa 3epHa MiAPO3AIIIE€THCS HA IBA BUIHM: «CYXHUI» IpoIec
MepepoOKH i «MOKpPHID» TIPOIIEC.

«Cyxwmit» mporec mependadae mepepoOKy 3epHa 0Oe3 BHIUICHHS KICHKOBHHH (TmoTeHy). /JlaHa
TEXHOJIOTiYHA CXeMa TPAIUIiHHO BUKOPUCTOBYETHCS MPH BUPOOHHIITBI CIIUPTY 3 Xap9OBOI CHPOBUHH.

«Moxpuii» mporiec € OLTBII IPOTPECHBHIM 1 SKpa3 mependadac OTPUMAHHS PO3TILTHYTHX MPOIYKTIiB B XOI1
nepepoOKH 3epHa.

Ha choromHimHiii JeHb OCHOBHOIO MPOMUCIIOBOIO TEXHOJIOTIEH TTHOOKOI mepepoOku 3epHa € TpudazHa
JICKAaHTEPHA TEXHOJIOTisA, M0 3a0e3medyye HAMOLIBII BHCOKY €(EKTHBHICTH MpOIECY SK 3 TOYKH 30Dy
MPOJIYKTUBHOCTI, TaK i 3 TOUYKU 30pPY PECypCco- Ta EHEPrOBUTPAT.

JlaHa TeXHOJOris 3 HEBENMKUMHU BapiallisMHd CHOTOJHI IpEJCTaBleHa y BCIX INPOBIIHUX BUPOOHHKIB
00aTHaHHS, HATTPUKIIA:

- Alfa-Laval (IlIseriis);

- Flottweg (Himeuunna);

- GEA (HimeuunHa);

- Elomatik (®iansaumis)
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Puc. 1. CxeMa TeXHOJIOTiYHOTO NpoLecy IIHO0KOI MepepodKH 3epHa

Po3poOka aHayOriuHMX TEXHOJOTIH BemeTbcs 1 Ha Tteputopii Ykpainum. OcHoBHa mpobOnemMa, siKa
BHUpiLIyBaacs B IPOLECi PO3BUTKY TEXHOJIOTIH IIMOOKOT epepoOKU — SIK JOMOTTUCS BUCOKOT SIKOCTi HPOAYKTY HPH
MIHIMaJbHOMY BHKOPHCTaHHI BOAM? AKTyalbHICTh JaHOI IMpOOJIEeMH IMOB'SI3aHa 3 THM, L0 B MPOIECI MepepoOKu
CHUPOBHHHU BIJOYyBAa€ThCS BIAMHUBAaHHS PI3HUX KOMIIOHCHTIB (KPOXMaji0 pI3HHUX (pakiiiii, BOJOKOH, TJIOTCHY,
JIOMIILIOK), IO IOB'S3aHO 3 MOCTIHHMM BHKOPUCTAHHSAM BOJW. KpiM TOro, po3BUTOK TEXHOJIOTIH BiBCS B HANPIMKY
301IbIIEHHS BUXOY NMPOAYKIIIT 1 3araibHOT eHeproe)eKTHBHOCTI.

Mmesmrasa s Boma -
i

':4} «A» - xpoxManE

Puc. 2. Tprox¢asHuii JekaHTepHHIl Mpouec Ha NpuKIai kommnanii Alfa-Laval
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Hanmii npouec nependavyae BUKOpucTaHHs TpudazHoro Jlekanrepa i cemapauii TPbOX OCHOBHHX
¢pakuiit: A-kpoxmais, B-kpoxmais i riaroreH, C-Kpoxmasb.

OtpuMmyBaHi KiHIIEB] IPOIYKTH:

- OYMIICHA 1 3HEBOJHEHA KIIEHKOBHHA;

- OYMIICHA CYCIIEH3isl KPOXMAIIIO THITY A JijIsi BADOOHUIITBA KPOXMAJIETIPOAYKTIB a00 Uil BUKOPUCTAHHS B
SIKOCT1 OCHOBH ISl OTPUMAaHHS MOIH(PiKOBAaHOTO KPOXMAJIIO;

- CycIleH3is KpoxMairo Tuly B s momanemioi nepepoOku (ciimpt / 6ioeTaHoi, KOPMOBa JOOABKA).

[lepeBaru gaHOi TEXHOJOTII:

- Bucoxka saxicte noziny Ha TpudasHomy JlekanTepi.

- 3araipHa KOHIIEMIiSl KOMITAKTHOCTI KOHCTPYKIIi, HU3bKa €HEPro- i BOJOCIOKMBAHHS, BUCOKA IIBUIKICTH
OTPHUMAaHHS NPOAYKTY.

- [Ipouiec Moxke OyTH JIETKO aaNTOBAHUH 0 PI3HUX THIIIB HMIIEHUYHOTO OOPOIIHA.

INonmankla nepepodka KPOXMAIIIO T03BOJISIE OTPUMATHU B SIKOCTI KIHIICBOTO MPOIYKTY Oi0eTaHOI 1 0apmy.

BucHoBkn. [lamuBHuii 0ioeTaHONI BHUPOOIAETHCA MalKe TaK caMmo, SK | 3BUYANWHMIA XapuyoBHU CIHPT.
OcHOBHa BIIMIHHICTb B CTYINEHI OYMIICHHS: Uil BUPOOHHWITBA OiOETaHONY IOCHTh MaTH JBI peKTU]ikauiiHi
KOJIOHH, a NpPU BUPOOHMITBI XapyoOBOIO CIUPTY TAKUX KOJOH HEoOXisHO m'stb. KpiM Toro, manuBHMN eTaHONI
Maibke He MICTHTh BoJu (iforo koHueHTpauis gocarae 99,8%), Tomy He HOTpiOHO Horo 3HeBoxHeHHs. HaitOinbiu
CYJacHOIO 1 e()eKTHBHOIO TEXHOJIOTI€I0 3HEBOJHEHHSI HA ChOTOAHIIIHINA A€Hb € TEXHOJIOT1sI MOJEKYISIPHHUX CHUT.

3HauyHy pOJIb BIJIrpae CHPOBHMHA U1 BHPOOHHWITBA Ta IPOLEC BUTOTOBICHHS CaMOTo CHHUPTY. Tomy
TEXHOJIOTisl TIIMOOKOI TMepepoOKH 3epHAa Mae BCi HEOOXimHI SKOCTI AJIT MacOBOTO BHPOOHHWIITBA 0ioeTaHONY Ta
moOIYHOT MPOAYKIii B eKOHOMIYHHX Ta €KOJOTIYHUX YMOBAaX HAMIOl KpaiHH.
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