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lleaimenxo C. B., Panceknii A. IL, 3systenska H. C., Merpyk P. B. (Ykpaina, Biaunus)

BTOPHHHA CHPOBHHA NNEPEPOBHUX BUPOBHHUIITB B EHEPI'O3BEPII'AIOUNX
TEXHOJIOI X

JloBrocTpOKOBI NPOrHO3M HAYKOBWIB BCHOrO CBITY CBIJYaTh MPO NOSBY BENMKOT KiMbKOCTI HOBUX TEXHOIOTH
BupobnuuTBa Gionanusa, apke Tpaauuiline Ha chOroaHi BUpoGHMLTBO Gionanuea 3 POC/IHHHOI CHPOBHHH
BUMATAC BiABEACHHA MiA ii nocisn Ginbwe 10 % ycix NOCIBHUX NAOUL, WO IMEHIIYC MOKIUBICTS BHPOILYBAHHA
THX KYBTYP, #Ki € OCHOBOK) BHPOGHHUUTBA NPOAYKTIB Xap4yBaHHs. ToMy Bie CHOro/HI MOBa iizie PO Tak 3BaHe
Gionatmeo Apyroro MOKOMIHHA, N8 BHPOOHMUTBA AKOTO MOKHA BHKOPHCTOBYBATH pisHi BHIM BiAXOAiB
OCHOBHHMX nepepobHuX BupoGHUuTS [1].

Exonoriuni nepeparn BukopuctaHHs Glonanmsa Ha CbOTOAHI BXkKe aprymMeHToBaHo joresieHi. Cymimne
AwsenbHe Nanuso Giabiy eKoa0TIMHO yKeTe, B npoueci HOro 3ropRHHA BUKHIAETECS 3aTHIIKOBHX BYIIEBOJHIB Ha
68 - 70 % menwe, HiX Y BUNAAKY 3TOPAHHSA 3BHYAIHONO TM3EBHOIO NATHBA; 3MEHIIYETHCA Takok Ha 70 % i
AMMHICTb Bianpausosanux razie JIB3 [2]. A Gionanmso, oTpumane 3a TeXHOMOTIAMH APYroro rnokodiHHs, Oyne
Ginbil eeKTHBHUM Ta eKoorivHO 4McTHM. KpiM TOro, 3a NporHolamMu aHamiTHYHHX A0CHIKEHS, norpeba B
asTomobuIbHOMY nanbHoMy B Ykpaihi 10 2030 poky 3pocte y 10 pasis.

Kpainamu-nponyuentamu Gionanusa € JepkagH, Wo aKTHBHO PO3BHBAIOTH BIIHOBMIOBAHY eHepreTHky: CILA,
Pocis, Knrait, Himewunna, ®panuis. Lle noe’sasano i3 Gakanusm NPOBITHHX €KOHOMIYHO PO3BHHEHHX KpaiH
IMEHIIHTH CKOIOTIYHE HABAHTAXKEHHA HA [OBKI/UIA 33 PAXYHOK IMEHIUCHHN TOKCMYHMX BHKMIIB B CKiani
BIANPAUBOBAHKX ra3is JABMIYHIB BHYTPILLHBOTO 3ropanns (JIB3).

B Yikpaini MoxHa BHALIMTH /1Ba HAMPAMKM PO3POGOK TeXHOMOTT BUpOGHMUTBEA Bionanuea.

[epuwmnii nanpamok — BupoGHuUTRO BKJL, BHCOKOOKTAHOBOT KHCHEBOBMICHO! 10GABKH i3 BMiCTOM CTaHoY N0
99.3 — 99,7 %. Texwonoris pospobnena YkpH/Il ,CrmprGionpom™ Ta BnpoBajkena y BHpOGHMUTBO Ha
bapcekomy cnupToBOMY 3aBOAi i noOAArac B a3e0TPONHOMY 3HEBOAHEHHI CMMPTOBO-BOAHOI Cymiwi i3
BHKOPHCTAHHAM LMKIOreKcaHy, Ak posainaiodoro arcuta. B Ykpaini niaHyerscs BukopHCcTanHa GeHiuHiB 3
emictom BKJL 210 2 % o6’emuux. [Tpu usomy BKJT BukOpHCTOBYIOTS AK 100aBKY, 110 NiIBHILYE OKTAHOBE YHCIO
nansroro [3].

Jlpyruit HanpaMox — sMPOOHMIITEO AM3enbHOro Gionanusa («Biomuzens»), WO MOCHIIOBHO BKIIONAE Taki
cranii [4):

a) N0OYBaHHA POCHHHOT OMTT i3 3ePHOBHX MACIAHHYHUX KY/ILTYD;

0) nepeerepudikauiio raiuepuaiB HACHYEHHMX | HEHACHYEHHX KMCIOT KapOOHOBMX KHCIOT M €K HHKYMX
oaHoatomuux cnupris (Alk-OH):

B) OYHMIIEHHA | BUCYWYBaHHA AIKUIOBHX ECTEDIB HACHHEHMX | HEHACHUYCHMX KapGOHOBHX KHCHOT, SKi
BUKOPHCTOBYKOTECH AK J0DABKM 10 AM3EABLHOTO NANBHOIO 3 METOK MiIBMIIEHHS LMTAHOBOTO uHcna, abo Sk
CAMOCTIAHKI KOMINOHEHT IH3€IbHOTO MaNhHOTO;

) BUAITEHHA CIUEPHHY AK M0GIMHOTO NPOAYKTY | HALTHILKY HIKYMX CIIHPTIB KHPHOFO PALY:

1) YTHAI3aUI0 BiAX011B BUPOOHHLTEA.

Hamu nocnimkedi Texwonoriydi napametpu npouecy nepeerepudikauii (temneparypa, uac peaxuii
nepeeteprikauii, CNBBIAHOWEHHA PearylouMX KOMIIOHEHTIB), MPHPOAA CNAPTY, KATANi3aTopa Ta KiHUEBH

I1-ii Beeykpaincekuit 3131 ekoorie 3 MixkHapoaHo yuactio, 2009 83



Cexiia Nel

BUXI/L €CTEPIB MPH BUKOPHCTAHHI B AKOCTI BUXIIHOT CHPOBHHH PINAKoBOT, COHAWHHKOBOT Ta KYKYPYA3aHOI 0l
PO3IPOBAEH METOAM OURIEHHA NOGIMHOrO NPOAYKTY peakuii — FaiLepHHy.

Texnonoriuni xapaktepucruxu oTpimanoro «BioZmsemon» A0CHIKYBATH NpH n0JaBaHni HOro y PpisHux
00’ eMHHX CTIBBIAHOWEHHAX 10 AM3ENbHOrO nanthoro. Ilpu ubomy, B nepuly 4epry, KOHTPOTIOBATTM HANBHICTS
CIPKOBMICHHX CROAYK y CKAAdi CyMiWHMX AMIEABHAX NAIMB Ta y caMoMy «Biogwseni», a Takox BUIHANHIH
MOMIHBICTL BHKOPHCTaHNS NPOMHCIOBHX 100AROK 118 NIABMIMEHHS LHTAHOBOTO YMCTA TA AHTHICTOHALITHMX
BJACTHBOCTEH ManHBa NpH 10AaBaHKI METUATPETOYTHAOBOIO ectepy (Y Bumanky GeHsuHie) Ta thepoueny,
BIMORIAHO,

3a excruyaTauifinummn Ta GizMKoO-XIMIMHIMH XaPAKTEPHCTUKAMU® FYCTHHA NanHBA, KIHEMATHYHA | TMHAMIYHA
B'AIKICTb, & TAKOK MOBEPXHEBHI HATSF, AM3ENbHE NATUBO 3 aojaBaHuaM «Bioaniens» mae GAM3LKI (iznko-
XIMIYHI XapaKTEPHCTHKK Y MOPIBHAHHI 3 YNCTHM AH3ETLHHM NAAbHUM.

Peakuito nepeetepudiikauii raiueprais NPOBOANIN 33 CXEMOIO!

I
CH-O-C—R "
9 2y kat, t -0 120 2 20 (f‘} 2_
CH-0-C-R'+R-OH—te R-CZ" + K-c?”  +Rc?° + CH—OH,
i 0-K 0-R? O-R' (o

] 2
CHyO-C-R

ne R, R', R? - syriieBoauesi panukam Bummx AKHPHHX HEHACHYEHHX Ta HACUYEHHX KHCAOT;

R’ - paaukank HiKkumx ofHOaTOMHMX crupis (C,-Cs).

[MepcnekTuBHum Ans Ykpaib € OTpuManHA GionatWBa IpYroro MOKOMHHS 3 BiAXOIB CIUPTOBOT Ta
0AICKHPOBOI MPOMHCAOBOCTI.

Haiibinbw akTyanbhus A% NiANPHEMCTS cnupToBoi rany3i YKpaiHH ¢ nuranus yTHaizauii MeascHol Ta
3EPHOBOT Dap/u, Tak AK CMPTOBI 3aBOIM YTBOPIOKIOT Ui BIAXOAM Yy 3HA4HIN KiNbKOCTI, Cnuprosa npomuciosicts
NPAKTHYHO HE MAE OYMCHHX CROpYA. Y GilblocTi mianpuemMcTs MenscHa Ta 3epHoBa Gapaa CKMAAETLCA y
BIACTIHHMKM, #Ki  3alMalOTL  BelMKi semenbHi nowmi. Exoioris CHHPTOBOI  NPOMMCIOBOCTI  JIOCATAA
Karactpodiuroro crauy. B poborax [5-7] nocaimxeno HATIPAMKH YTHII3ALIT MICAACTMPTOROT Dapay 3 MeTol
oacpxanns "Gionaiusa Apyroro noKosiHHg".

Mepuinii HaNPaM — BUKOPUCTAHHA IPaHY/ILOBAHOT GAPK B AKOCTI EKONOMYHO YHCTOrO BioNnaTuBa 3 BUCOKOIO
TEMNOTBOPHOK  3aaTHiCTI0. CyXa rpaHyaboBama MICASCNMPTORa 6apaa  ABASETBCH CKOJNOMIMHO HMCTHM
DI0NAIHEOM 3 BUCOKOKO TENIOTBOPHOIO 3aTHicTIO (Tabanus 1).

Tabauua |
[Mopisuniabna xapakTepucTHka TenaodizNIHNX BAACTHBOCT eI 3epHOBOI Gap/in TA 1epeBHiK
bapna
MNokazunkn rpaHyIboBaHa Jleperusa
BOﬂOl'iC‘lb.W,coko 8.285 15
3oabHicTh A, % 1,74 0,6
Jletki pevosunu V, % 81,39 85
Tennora sropanus
(2a cyxo10 pevoBHHOW), KJK/Kr 20:158 18800

Jlpyruii nanpsam — oprauizauis BupoSuuursa Giorasy B npoueci GioNoriMHOT OYHCTKH nicascnuproeoi Gapau ~
€ CEKTHBHUM 1 TOUKH 30pY EHeprostepexeHHs Ta OXOpoHM jloekiaad. bioraz — ue npoaykr Gpoainus
(MeTaHoBOI depmenTauii) OpraHivHMX BIAXOAIR GYAb-SKOTO NOXOMKEHHS. 3aneKHO Bil BMiCTY MeTaHy
eHeproeMHuicTs Giorazy craHoBuTs 23-25 MJIk/M’, To6T0 70 % Bin CHEPrOEMHOCTI NPHPOAHOTO rasy.

bionioritna ouneTka nicrscnupToBoi Gapan aae IMOTY N0AaTKOBO orpumaty Bin 1800 mo 3000 »® Giorasy Ha
1000 aexaniTpis cnupty, wo exsisatentHo 40 % norpeb y npupoaHoMy rasi cnupToBoro sasoay. Boawouac Ha
70-90 % MokHa 3MEHIWMTH 3a0pyAHEHHS CTIYIUX BOJI, GTPUMATH BHCOKOAKICHE opradivne 106pHBO Ta CTBOPHTH
ABTOHOMHE BUPOOHHUTBO GiOCTaHONY I3 3AMKHYTHM LIMKIOM €HEPrO- T4 BOJOCNOKHBAHHS,

Y Bunagky posmimienis GiOpeakTopis i MeTaHTeHKIB and 30POUKYBAHHA OpPraHiuHMX BiAXO4is Ha Gasi
COMPTOBKX 3aBOMIB, CHPOBMHA JUIA OAepKaHHA Giorazy YTBOpOBaTUMETbCH Ha micui. Bioras 3pyunwii s
BHKOPHCTAHHA, OCKIIBKH HOr0 MOXKHA NIErKO TPaHCTOPTYBATH Hd BENMKI BiACTaMi. 3actocysanus Giorasy ue
TUIBKH CTIPHAE OOMEKEHHIO HEKOHTPOMBOBAHHX BHMKHAIB MeTaHy B armocepy 3emai, WO NPUIBOAUTE 110
NapHUKOBOIO eekTy, a i NIKBIAYE THHIOYT OpraHiuHi BiAXOMHM i AXKEpPena TOKCHHIB, FeNbMINTIR, XBOPOGOTBOPHHX
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Cexuia Nel

Mikpoopraniimis. bioratosa ycranoeka of’emom peaktopa 3 M’ jae wa 106y 4-12 M° Giorasy. Jlns onaneHus
O/IHOMNOBEPXOBOTO ByAMHKY Y 3UMOBHIt nepioa Heobxiano 15-20 M’ rasy.

Tperiit manpam - GpukeTyBaHHA HEPO3UMHHOT CKIAAOBOI CnupToBOl Gapan 3 METOK BHKOPHCTAHHA B
Hiopeaktopax. Ha /Il «Hemupiscokuit cnuprasony BIANIPAUBOBYETHCH TeXHONOTIA OpukeTyBaHHs Gapau Ta
BMBYACTHCA MOAIMBICTL BUKOPHCTaHHA Gapau B GiopeaxTopax.

B onickuposiii npomucioBocTi 3 MeTOIO OTpuManna Gionaausa APyroro NOKOMHHA MOKHA BUKOPHCTOBYBATH
TaKi Bijxonu supobuuurea [8]:
~  COancToku;

- 0711 Ta KHPK, BUAYUEH 3 BIANPALBOBAHMX a1COPOEHTIB;
- WpoT.

Ha onifiHonpecoBux Ta oNiHHOEKCTPAKUIHHKUX 3aBOAX ONEPXKYIOTH CHPY OO, SIKIO KHCAOTHE YHCIIO Oif
He MEPEBHILYE HOPMH, nepeabayeHol CTaHAaPTOM, OOMEXYIOTbCS nepBuHHO 0GPO6KOIO ii — rigparauicio abo
ABOpa3’oBol0 PinbTpauicio. SIKIO KMCIOTHE YMCIO MEpeBUlLye 3HAYEHHA, niepeadavene CTAHIAPTOM, OJit0
padinyioTb (HeitTpanizytors) posuunamu nyris. Onilo padidyioTs micas rigparauii, npu sKii 3 Hei BRAAATIOTH
Ginku, hocdarnam, a TaKOK CAMIKCTI pevosniu. [igparauis, SKy MPOBOAATE MAPOKO, IHAYHOK MIpOIO MOJIeTye
npouec HeHTpanizawii 0nil, 3MeHIyeTbCA Takok BuTpata ayry. Ilpu welitpanizauii onilo Harpisaiots 10
temnepatypn 60 ‘C i nepemimyiors. IMotim a0 anapata rnojaioTh JIYT HEBEIMKHMM MOPLIAMH Hepe3 AYLIOBi
npucTpoi. Kpanni aiyry, pyXxal4much 3 noBepxHi 10 KOHYCa anapara, 3aXOIUTIOIOTh JAOMIIUKH T4 BUIBHI JKHPHI
KHCIOTH, OMMIIOIOTE 200 38°43y10Th X y BHIAAAI APIOHUX niacTiBUiB MHJa (COANCTOKY) i OCIAAIOTH HA AHO
anapara [9].

Bunineni 3 coanctokis AMMOHHOI a0 OLTOBOKY KHCIOTOI OPraHiuHi JKUPHI KMCJOTH MOXYTh OyTH
eheKTHBHO BHUKOPUCTAHHI JUIA BHIOTOBJICHHA ofid Ta y creapuHoBoMy BupoGHuuTei [10]. Coancroku Ha
BiHHHUBKOMY 0AIHHOKHPOBOMY KOMGIHATI BHKOPHCTOBYIOTh /U1 BHIOTOBICHHA MIWIA.

HaiGinbur akTyanbHOIO Ha CLOTOMHI € TEXHOJIOTIA oaepkaHHs Gioausens i3 coancrokie [11], aka Moxe OyTH
NPEACTaBICHA CXEMOIO (PUCYHOK ).

ETepndikauin BibHUX KHPHHX KHCAOT METAHOIOM
(KueJoTHRIt KaTanis)

llentpudyyrysanus npoykTy peakuii

!

Cywka 3 OTPHMaHHAM NIPOAYKTY, 10 MicTHTE 70 % P Buaane HHS KHCIOTHO-
METHNOBHX eCcTepis METaHOMLHOI (a3n
A
MepeeTupudikauin Tpurainepuais, ulo micTaThen 8 | niuepuu
NPOAYKTi, METAHONOM (JIYRHHI KaTANI3)
[MpomuBKa NPOAYKTA PEAKLIT BOAHO-METAHONLHHM
PO3UHHOM
\ 4

Lenrpudyrysatsa (mpoaykr MicTHTs 90 % MeTinonux < Buuancuns BOARO-
edipis) METAHONMLHOT (a3n

'

@pakuifina BAKYYMHA neperonxa
(NpoayKT MicTuTh > 98 % mernaosux edipis)

Pucynok | — Cxema onepkanns Gioanzens 3 BiaxoaiB BUpoOHMLTBA ONif (COANCTOKIB)
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Cexnin Nel

Bucnosxkn

I. Jina dopmysanns supobuuursa Gionanuea Apyroro mokoaiHHA VYkpaiHa Mae Benuki nNpUpoaHi Ta
NPOMHMCIOBI MOXIMBOCTI, ane A4 TIPAKTHYHOI iX peanizauii notpibHa sinnosigsa 3akoHojasya Gaza Ta
IHBECTHUIT.

2. Peakuis nepeerepudikauil NPHPOAHMX TIIUEPHIIB, IO HA NEPUIH NOIMSA 3ACTHCS JOCHTH TIPOCTOIO,
N0Tpebye AETANLHOO Ta IPYHTOBHOIO A0C/IDKEHHS TEXHONOTIYHHX MAPAMETDIB NPOBE/ICHHA NPOILECY, & TAKOK
anaparyproro ohopMaeHHS.

3. PenvaGenbnicTs supoOHuuTBa Gionanuea 3anemuts Bin wikk Hadru 3a Gapens i nocATacThCA NP Uik
nacru 120 i Ginbwe USD 3a Gapens.

4. Eneprosbepiratoui TexHonorii, wo nos’ssasi is supoGHuUTEOM Gionanuea Apyroro MOKOMiHHA, npH ix
BIPOBAKEHH] BE3YMOBHO NOKPALLYIOTH EKONOTIHHHI CTAH PErioHY Ta JACpiKasH.
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MNPOMHUCJIOBUH CUMBIO3 IEPEPOBKH BTOPHHHOI
CHUPOBUHM BIHHULILKOI'O PET'IOHY

YikpaiHa Bubpana eBponeHceKHil WNSX PO3BHTKY CBOET KpaiHM i MOCTYNOBO a4anTye CBOC 3aKOHOAABCTBO,
IHBCCTHUITIHY MONITHKY Ta TeXHOMOriuHi po3pobKM B €KOMOTiMHIA raiy3i BiANOBIAHO 0 €BPONEHCHKUX
crannapris. Ha cboroaui ronosHum 3akoHoM Ykpaisu, o peryioe BiAHOCHHY B cipepi ynpaniHHs BIAXOAAMM, €
nakor «llpo siaxoaw» eia 05.03.1998 p. [1). Bin BM3Hayac OCHOBHI NOHATTS, TPAKTYBAHHA TEPMIHIB |
0cOBAMBOCTI BIAHOCHH B CIepi yNpaBaiHHA BIIXOAAMM, ajne B 3aKOHI NPaKTHYHO BIACYTHI YITKI IHCTPYKUIT i
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