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TEXHOJIOI'L 1)1 IEPEPOBKU JJEPEBUHMU B BIOT'A3 I BIOHA®TY:
MOXJINBOCTI TA IIEPCIIEKTUBH

Y cmammi posenadaemucs npoyec niponizy 0epesuHu AK epexmusHa mexHon02is nepemeoperts biomacu
Ha BIOHOBII0BAHI €HEP2OHOCT 3 GUCOKUM eHepeemuyHum nomenyiarom. Iliponis, wo nepedbauae mepmiune
PO3KAAOAHHS OPSAHIYHUX MAMeEPIanie 3a 8i0CYymMHOCMI KUCHIO aD0 34 MIHIMAIbHO2O 1020 6MICHY, 00360JI5€
ompumamy mpu OCHO8HI npodykmu. 0Oioonito (pioke nanueo), 6iouap (8yereyesmicHull 3anIUULOK) ma
cuHmemuuHull 2a3 (cymiwi 600HI0, okcudy eyeneyto ma memawy). Koowen 3 yux npooykmie mae ceoi
ocobausocmi, nepesazu ma eanysi 3acmocysanus. bioonis mooice Guxopucmogy8amucy AK 3AMIHHUK
OU3ENLHO20 NATLHO20 6 eHEPLeMUUHUX YCMAHOBKAX, 6iouap — AK NOKpawyysay IpyHmy, 000puso, akmugosaue
gyeinisi abo copbenm, a CUHMemUYHULL 2a3 — AK NAIUGO OJisl 2eHepayii elekmpoeHepeii abo cuposuna onsl
XiMIYHO20 CuUHme3y, 30KpeMa nio Yac eUPOOHUYMEA MEMAHOLY, AMIAKY, BOOHIO.

Y cmammi nasedeno 6az06i pieHsnHs i popmyau Oist PO3PAXYHKY eHepeemuiH0o20 NOmeHyiany diomacu
3anexcHo 6i0 ii 6on020cmi, WitbHOCMI, MENIOMEOPHOI 30amHOCmi ma XimiuHo2o ckaady. Takosic nodauo
MemoOUKU OYIHKU 8UX00Y NPOOYKMIE NIPONI3Y 3ANEeHCHO 6i0 MEMNePaAmypHO20 PedHCUMY, UWBUOKOCHE
HaepieanHs, mpueanocmi npoyecy ma muny oepegunu. OKpemo po3enaHymo NOKA3HUKU cepeonboi meniomu
320PAHHA KOHNCHO20 3 NPOOYKMIB, WO 003607IA€ OYIHUMU IXHIO eHepeemuyHry eq)eKmugHicms ma OOYiIbHICMb
BUKOPUCANHA 8 DISHUX mexHoao2iunux ymoeax. llokasano, wo npoyec niponizy 003601A€ CYMMESO
suusumu gukuou CO, NOPIGHAHO 3 NPAMUM CHATIOBAHHAM O0epedUHU ab0 BUKONHO20 NAAUBA, WO POOUMDb
11020 NPUBAONIUBOIO ALINEPHAMUBOIO.

Ocobnusa ysaza npuodiiemvcsl eKONOSIYHUM Nepesazam ma MONCIUBGOCHAM [Hmezpayii niponisHux
mexnono2ii 'y cyyacui acpocucmemu. biowap, ompumanuti 'y npoyeci niponisy, Mmodxce Cyey8amu
00620MpUBANUM  OdCepelomM CMAbINbHO20 — @y2eylo 6 IPYHMI, NOKpAWwylouu 1020 CmMpyKmypy,
8000YMPUMYBATIbHI 8IACMUBOCT, MIKPOOIONIOZIUHY aKMUBHICMb, OY(EepHY 30amMHICMb, d MAKONC 3A2ANbHY
poorwuicme. Pesynomamu 00cnioxcenHs ciduams HPO NePCNeKMUBHICIb  WUPOKO20  B8NPOBAONCEHHS
niponizy 0epesuHu K CKIA0080I YACTMUHU YUPKYIAPHOL eKOHOMIKU, OpPIEHMOBAHOI HA 3HUNCEHMS
AHMPONO2EHHO20 HAGAHMAICEHHS HA HABKOMUUIHE cepedoguiye, PO3GUMOK eKOIO2IYHO YUCOI eHepeemuKy
ma nio8uUWeH s CMIUKOCII NPUPOOHUX pecypcis.

Knrouoei cnosa: niponiz, menioma 320psinus, Oioenepeemuxa, 6iomaca, GIOHOGMIOBANbHI eHEPEOHOCIL,
suxkuou CO2.

Beryn

VY cyyacHOMY CBITi, Jie €HEpreTHYHI PECYpPCH CTaloTh Bce OLTbII OOMEXEHHMH, a €KOJOTiuHI
npobieMu HaOyBalOTh TIIOOATHHOTO MacmiTady, MOIIYK adbTepHATUBHUX JDKEPENl eHeprii crae
Ha/I3BUYaiiHO akTyanbHUM. OIHUM 13 TaKuX JKepel € 6iomaca, sika, 3aBJKU CBOIH JTIOCTYITHOCTI Ta
BIJIHOBIIIOBAHOCTI, TIPHUBEPTAE yBary AOCIIAHUKIB Ta mpomucioBocti [1]. Cepex pi3HHX MeTOmIB
NEepPEeTBOPEHHsT 010MacH Ha EHEpPriio, MipoJi3 € OAHIEI0 3 HAWNEPCIEKTUBHIMIMX TEXHOJIOTIH, 10
JI03BOJIsIE OTPUMYBATH LIHHI €HEPreTHYHI MPOYKTH 32 BIZICYTHOCTI KHCHIO.

[Tipouni3, sk mpolec TEPMIYHOTO PO3KJIaJaHHS OPTaHIYHUX MaTepiajiB, Ja€ 3MOTy OTPUMYBATH
TPU OCHOBHI MPOAYKTH: 6100J1it0, Oiouap Ta cuHTeTHYHMH Ta3 [2]. Biooist Moxe OyTH BUKOpUCTaHA
K 3aMiHa TpaJULIMHUX ManuB, a Oioyap, 3aBIAIKUH CBOIM CTPYKTYpi, Ma€ MOTEHLIaN Jyis
NOKPAIICHHS SKOCTI IPYHTIB Ta 3MEHIICHHS BUKUIIB MapHUKOBHX Tra3iB [3]. CuHTeTHYHMH Ta3, y
CBOIO Uepry, MOXe OyTH TIEpeTBOPEHU HA PI3HOMAHITHI XIMIUHI MPOAYKTH 200 BUKOPUCTAHUH IS
BUPOOHHUIITBA EICKTPUIHOT eHeprii [4].

BaxmBuM acriekToM mipoisidy € Horo exojoriuHi mepeBaru. JlOCHiKeHHs MOKa3yloTh, IO
TEXHOJIOTI, 1m0 0a3yrThCA Ha MIPOJIi3i, MOXKYTh CyTTe€BO 3MeHIIUTH BUKUIU CO2 B atMochepy
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NOPIBHAHO 3 TPAAUIIMHUMH BHKOMHMMH manuBamu [5]. Kpim Toro, iHTerpamis mipoiizy B
arpocHCTeMHU CHpUS€ IMiJBUIIEHHIO CTIHKOCTI TIPYHTIB, HIO0 € KPUTHYHO BAXIUBUM JUIS
3a0e3MedYeHHs MPOI0BOIBYOT Oe3MeKH B yMOBaxX 3MiHU Kiimary [6].

Otxe, MeTol0 Wi€l CTATTi € JOCHi/DKEHHS NpoIecy Miposi3y JepeBUHU SK e(EeKTUBHOI
TEXHOJIOTI] TIePETBOPEHHsI OloMacH Ha BIJIHOBIIOBAJIbHI EHEProHOCIi, aHali3 EHEPreTUYHOTO
MOTEHIIaly OTPUMAHHUX TMPOJIYKTIB, a TAKOX OIlIHKA EKOJIOTIYHUX TepeBar Ii€i TeXHOJOTii B
KOHTEKCTI Cy4aCHUX BUKIIMKIB y cepi EHEpreTUKU Ta eKOJIOTIi.

Oraspn gitepatypu

Ornsx nitepaTypu 3 MIPONI3HUX TEXHOJOTIH mepepoOKH AepeBMHM B Oiora3 i OioHadTy
JIEMOHCTPYE 3HAYHHM TIporpec y i ranysi. [lipomis, sk TepMOXiMIYHHI TIpoIIeC, 10 BiI0YBa€ThCA
0e3 KUCHIO, CTae Bce OUIbII MOMYJISPHUM 3aBJASKUA CBOiM 3JaTHOCTI MEPETBOPIOBATH OpraHiuHi
Marepialii B EHEpreTMYHO IiHHI mpoaykTH. JlocmimpkeHHs [7] BKa3yloTh Ha Te, IO Mipoi3
JIEPEeBUHU MOXKE Bi0yBaTHcsa B HIMpokomy mianma3zoHi temmepatyp (300 — 600 °C), mo cyTTeBO
BIUIMBAE Ha BUXIJ 1 CKJIAJ KiHIIEBUX MPOAYKTiB. 3a HM3bKUX Temmepatyp (300 — 400 °C) mpouec
nepeBaXHO TeHepye Oioouii, Toai sk 3a Bucokux Temmeparyp (500 — 600 °C) cmocrepiraerbes
3HayHe 301IbLICHHS BUXOY ra30M01i0HUX MPOIYKTIB, 30KpeMa METaHy.

Kpim Toro, [8] miakpec/toTh, 1110 BUKOPHCTAHHS KaTalli3aTOPiB, TaKMX SK OKCHUIM METajiB
(NiO, Co0O), Moke CyTTE€BO HiABHIMTH BHXiJ MeTaHy miJ 4yac mipoiizy. Karamizaropu He nwmiie
MOKPAIYIOTh KOHBEPCIIO JIEPEBUHHM, ajie¢ i 3MEHIIYIOTh BMICT He0akaHUX JIOMIIIOK y Oiorasi, 110
poOUTH Horo OiIbII TPUAATHUM JUIS MOJANBIIOT0 BUKOPUCTAHHS B €HEPreTHYHUX cuctemax. lle
MiATBEP/UKYIOTh PE3yJIbTaTH IHINUX JOCTIIKEHb, SIKI BKAa3ylOTh Ha BAXKIWBICTH OITHMIi3allil
KaTai3aTopiB IS MiABHIICHHS eeKTHBHOCTI mipomisy [9].

Ekosioriyni mepeBard Mmipoi3HUX TEXHOJOTIH TaKOX aKTHBHO JOCTIKYIOThes. 3rimHo 3 [9],
mipoJTi3 MOKe 3MEHIIUTH BUKWAM NapHUKoBHX ra3iB Ha 30 — 50 % mopiBHSAHO 3 TpaauIitHUMU
METOJIaMH CHaltoBaHHs JepeBUHH. Lle BilkpuBae HOBI MOMJIMBOCTI JAJIsi 3MEHIIEHHS BIUIMBY Ha
HaBKOJIMIIIHE CEPEJIOBUILIE Ta CIIPHSIE JOCATHEHHIO 11JIeH CTaloro po3BUTKY.

Opnnak, HE3Ba)KarOYM HAa YHUCJICHHI TMepeBaru, ICHYIOTh MEBHI OOMEXKEHHS B JOCIIJDKEHHSIX
HipOJII3HUX TEXHONOTIN. Sk 3a3Ha4aroTh [9], icHye moTpeda B MOAANBIIOMY BUBUEHH1 ONTUMAIbHUX
TEMIEPATYpPHUX PEXHUMIB Ta BIUIUBY PI3HUX BUAIB JEPEBUHU Ha Pe3yabTaTH mipoinizy. Takoxk
BaXUJIMBO JOCTIAMTH €KOHOMIYHI aCTIeKTH BIPOBAIKEHHS LIUX TEXHOJIOT1 HAa MPOMHUCIOBOMY PiBHI,
OCKITbKM €KOHOMIYHA BUTIHICTh € KJIFOYOBUM (DaKTOPOM Uil IIUPOKOTO BIPOBAKEHHS HOBHUX
texHoJorii [10].

V3aranpHIOI0YH, JITEPATYPHUIN OTJIS]] CBIIYMTH MPO 3HAYHUN MOTEHITIAJ MIPOJII3HUX TEXHOIOTIN
JUIs TiepepoOKu JepeBuHHM B Oiora3 i Gionadty. Ilomampmri AocCHiKeHHS B LiH raiy3i MOXYTb
COPUSTH BAOCKOHAJICHHIO TIPOIECIB, MiABUIICHHIO €(EKTUBHOCTI Ta 3HIKEHHIO EKOJOTIYHHUX
PHU3HKIB, 110, B CBOIO YEPr'y, MOXKE MPUBECTH JI0 OUIBIII MITUPOKOTO BIPOBAKEHHS IIMX TEXHOJOTIN Y
€HEepreTHYHOMY CEKTOPI.

Marepiajau Ta MeToAH

OcTaHHIM YacoM JIOJIM TOYajld BUKOPHUCTOBYBATH HOBI METOJIU Uil OOpOOKH JepEeBHUX
BiZxoiB. OJMH 13 HUX — 1€ BUKOPUCTaHHS TEPMOXIMIYHUX MPOLECIB, K1 JO3BOJSAIOTH OTPUMYBATH
KOPHCHI MPOAYKTH 3 BIIXOAIB JepeBUHU. L{i HOBI METOAM € KpalliMH, OCKUIBKH BOHH HE TUTHKU
JIOTIOMararoTh BUPIMIMTH TPoOJeMy yTHIII3alii BIAXOIIB APOBUHM, aje W BHUPOOJAIOTH KOPHCHI
PEYOBHHU 71l MPOMHUCIOBOCTI. 32 OCTaHHI JCCATHUIITTS 30UIbIICHHS HACEJCHHS Ta IOCTIHHE
3pOCTaHHs MOMUTY Ha JPKepesia eHepril JO3BOJIMIM PO3BUHYTH IIUPOKI JTOCTIIKEHHS Ta po3poOKU
QIbTEPHATUBHUX BHJIB TNaiuBa. AJle TOKM IO HasBHI JOCIIDKEHHS HE JyXKe JeTalbHO
PO3MIIANAIOTh BCI MOXMJIIMBI METOAM OOpOOKHM BigxoaiB. ToMy BaXJIMBO HPOBOIUTH Oiiblie
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JOCIIJKEHb 1 pO3pOoOIISTH HOBI CIIOCOOU Ta TEXHOJIOTII, siKi Oynu O eeKTUBHUMU, KOPUCHUMU ISt
MIPOMHMCIIOBOCTI Ta HE 3aBJAIM IIKOJU JOBKULTIO. TiMbKM Tak MM 3MOKEMO BHPIIIUTH TIPOOIeMy 1
3pOoOUTH HAIIe CEPEIOBUINE OC3MEUHIIITUM.

PosrnsinemMo mporiec BUpOOHUITBA CUHTE3-rasy, OloHa(TH, JAEPEBHOTO BYTLLIS — OCOOIMBHUX
MarepiaiiB, Kl MOKYTh OyTH BUKOPHCTaH1, HAPUKIIAJ, IK CAPOBUHA JIJIsl XIMIYHUX BUPOOHUIITB Ta
JUIE OTPUMAaHHS ENEeKTPUYHOI eHeprii Ta iH. OCHOBHUN METOJ II€ MipOJIi3-TIPOIEeC PO3KIaTaHHS
POCIIMHHUX MaTepialiB IiJ| BIUIMBOM BUCOKOI TeMIiepaTypH 0e3 moBiTps. Po3pi3HAIOTH 1Ba METOAN:
MOBUILHUHN IMIPOJTI3 — 1€ IPOLIEC TEPMIYHOTO PO3KJIaaAy OpraHiyHUX MaTepiaiiB, TAKUX sK JCPEBHHA,
3a HU3BKHX TEMIIEpPaTyp Ta Y BIJCYTHOCTI MOBHOTO JOCTYIy 10 THOBiTps [11], mpuHImMmoBa cxema
1abopaToOpHOi YCTAaHOBKYU HaBeJieHAa Ha puc. 1, Ta MIBUAKHUH MipoJIi3 — 1€ MPOIEC TEPMOXIMIYHOTO
po3kiiaxy Oiomacu BITOYBAa€eThCS 3a BUCOKHMX Temmeparyp (3azBuuaii B miamazoni 400 — 800
rpanyciB Llenbcisi) 3a BiacyTHOCTI MOBITps abo #oro wmiHiManeHOi Kinmbkocti [12]. Tlpomec
BiIOyBa€ThCS B CHEUIANbHUX peakTopax (mipomizepi). BaxiamBo BpaxoByBaTu, IO BHOIp
KOHKPETHOT'O METOJly 3aJICKUTh Bifl Oa)KaHWX XapaKTEPHCTUK KIHIIEBOTO MPOIYKTY Ta WOTO
3acTOoCyBaHHA. Pe3ynpTaTu JOCHTIKEHb CBiYaTh MPO Te, IO TEMIepaTypa rpa€e KIIOUYOBY POJIb Y
BU3HAYECHHI BHCOKOTEMIIEPATYpPHOTO BMICTY BHXIJHHMX TPOIYKTIB, aje i iHII MMapaMeTpu TaKOX
MalOTh BaXJIMBUH BIUIMB. TakoXX BaXJIMBE BHUBYCHHS CKJIaqy OiomMacu st €QEKTHBHOTO
BUKOPUCTAHHS i1 TOTEHIIIATY.

[Tpunnunosa cxema 1a60paToOpHOI yCTAHOBKH

JepeBHi Bigxoaun 3anoGiKHMiT Kanan

MaHOMeTp JYMIIBHUK ra3a

Citfites-ra3

crcTeMa
OYHCTKH TrasiB

TIAPO3aTBO)

JIEpeBHE BYTifUist

Gionagra

Puc. 1. IIpunnumnoBa cxema 1ab0paTOpHOT yCTaHOBKH

OcHOBHE piBHSIHHSI, SIKE€ OITUCYE TPOIIEC:

CeH1905 — miposiz — CyHy + CHy + Hy + iHwi npoaykTu Q)

ae:

Ce Hi o Os — Mornekyna nenronno3u (OCHOBHUN KOMITOHEHT JCPEBUHHU),

CH, — pi3Hi oprasi4Hi CIIOJIyKH, 10 YTBOPIOIOTHCS IiJ] Yac Mipoizy.

3MiHM TeMmIepaTypu Ta 4acy Mipoji3y BIUIMBAIOTh Ha BHUXIA 1 CKJIax MNpoAyKTiB. s
JIOCJTIJDKEHHS IIhOTO MOYKHA BUKOPHUCTOBYBATH TaKy 3aJI€KHICTh:

Ysioras = f(T, taonoricrs)-(2)

He: (T) — Temmeparypa mipomisy, (tonoricrs) — 9aC IepebyBaHHS B peaKkTOpi.

[Tipomi3, sk TeXHOJOTISI mMepepoOKHM OiomMacw, Mae KuUIbKa TIepeBar, Mo poOJATh WOro
npUBaOIMBUM METOJOM IS BUPOOHHIITBA €HEPril Ta IHIIUX MPOAYKTIB: OJUH i3 OCHOBHUX ILTIOCIB
HipoJTi3y MOJISATa€e y MOKJIMBOCTI BUKOPUCTAHHS PI3HOMAaHITHUX BUAIB OioMacu Ui BUPOOHMIITBA
eHeprii Ta XIMIYHUX MPOAYKTIB; MIPOJi3 3a3BHYAM XapaKTEPU3YETHCS BUCOKOIO E€HEPTETUYHOIO

Hayxosi npaui BHTY, 2026, Ne 1, https://doi.org/10.31649/2307-5376-2026-1-244-256 3



ISSN 5307-2376 3ACTOCYBAHHS PE3YJIbTATIB JOCIIIIXXKEHD

e(eKTUBHICTIO, OCKIIbKM BiH 3a0e3ledye 3HAuHUM BUXIJ €Heprii 3 MiHIMaJbHUMHU BTpaTaMu;
MOPIBHSHO 3 1HIIMMH METOJIaMH BHPOOHUIITBA €HEprii 3 O610MacH, TaKMMH SIK 3TOPSIHHS, MIipOJIi3
MOY€E JOMOMOITH 3MEHIIMTH BUKHIM MAapPHUKOBUX Ta3iB; MIpOJi3 MOXe OyTH BUKOPUCTAHUH IS
BUPOOHHUIITBA HE JIMILIE €HEPTii, ajie 1 PI3HUX XIMIYHUX MPOAYKTIB, IO POOUTH HOTO YHIBEpCAbHUM
METOI0M repepooku.[13].

Buxin 6iorasy Tta 6ioHadTH BiJ MipoJIi3y 3aJeKUTh BiJl yMOB IPOLECY, TAKUX SK TeMIepaTypa,
yac mepeOyBaHHs, BOJIOTICTh ACPEBHMHM Ta iH. BuXia razomomiOHMX 1 piIKUX MPOIYKTIB MOKHA
BUPA3UTH Y€pe3 MacoOBY YaCTKY:

Buxiz Oiorasy (merany, erany, CO,, H;) gacto konuBaethest mixk 40 — 60 % 3a macoro.

Buxin 6ionad Ty (pinkoi ¢asu) cranoButs 20 — 30 %.

Teepai 3anumku (6i10kokc) MOXyTh OyTH 10 30 %.

Tabmumg 1
IlopiBHSIHHA BUKHIB Nipo.i3y 3 IHIIUMH MeTOIAMU
Merox Buxngu CO2 Buxkunu CH4 Bukuau NOx
(r/xkBT°TOM) (r/xBT°TOM) (r/xkBT°TOM)

[Tiponi3 80 4 10
CrantoBaHHS 200 10 15
lazudikaris 150 7 12
AmnaepoOHe OponiHHS 60 3 5

Buxin TBepauX 3aiMIIKIB MMiJ 9ac mipoiizy Moxe gocsratd 30 % Big Macu BUXIJHOI CHPOBUHH.
BonHouac y noganeimx po3paxyHkax NpUHHATO, 10 3 1 T JepeBuHM yTBOproeTbes 6m3bko 300 kr
61oByrunis. Taka pi3HULS MOSACHIOETHCS THM, IO 10 CKJIaTy TBEPAUX 3AJIUIIKIB BXOAUTH HE JIUIIIE
TOBapHe OIOBYriuUIs, ajge ¥ 1HII KOMIIOHEHTH, 30KpeMa 30JIbHI 3aJMIIKH, HEJIOIIPOJi30BaHI
YAaCTUHKY Ta BTPATH Mija 4ac 0OpoOKH i TpaHcnopTyBaHHI. KpiM TOro, yacTHa TBEpAOro NpOayKTy
MOK€ HE BWIyYaTHUCi SK KIHIEBUH MPOAYKT Yepe3 TEXHOJOri4HI oOMexeHHs abo
BUKOPUCTOBYBATHUCS JIJIsl BIACHUX MOTPEO MpoIeCy.

dopmyia A OLIHKU CKJIAAY MPOIYKTIB MipOi3y:

Co m
Macoesuii 6uxio 2azy = % %X 100%. (3)
eas
« m
Macosuii 6uxio Gionagpmu = —22~ x 100%. 4)
MGionagpma

Mpa;— Maca ra3onoiOHUX MPOYKTIB
Mgionadyra— Maca PIIKUX NPOYKTIB

Myepepnna— Maca MOYATKOBOI JI€PEBUHU

Ane gk Oyap-sSKU METOJ Ma€ 1 HEeJIOMIKH, a caMe: KOHTPOIb 3a MPOILIECOM Mipoizy MOXe OyTH
CKJIQJIHUM 4Yepe3 MOro YyTIUBICTh /10 PI3HUX MapaMeTpiB, TAKUX SK TeMIlepaTrypa Ta CKiaja BX1AHOI
OlomMacH; pO3TOPTAaHHS TEXHOJIOTI MIPOJi3y BUMara€ 3HAYHUX IHBECTHIN Yy CHEIliaTi30BaHe
yCTaTKyBaHHA Ta 1H(pacTpykTypy; Uid e(pEeKTUBHOIO BUPOOHHUIITBA €HEprii 3a JIOMOMOIOI0
MipoJIi3y MOTpiOHI 00CsaTH 610MacH, 110 MOXE OyTH OOMEKYIOUUM (DAKTOPOM y JAESKHX perioHax Ta
noTpeOye JOTICTUYHUX BUTpAT.

TepMoxiMiuHI METOIM, MOAUIAIOTECS HAa TPU OCHOBHI HANpSMKHU: CHANIOBaHHA, MIpOdi3 Ta
razudikaris.

IcHyFOTH 1 1HIII, MEHIIT OMUPEH]1 TEXHOJIOTIT ajle KOYKHA 3 IIMX TEXHOJIOT1M Mae CBO1 0COOJIMBOCTI
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Ta TepeBard, i Moxke OyTH 3acTOCOBaHa JJisi BUPOOHMLTBA €Heprii abo XIMIYHUX MPOIYKTIB.
BuBYeHHS 1IUMX TEPMOXIMIYHMX METOJIB JIO3BOJUTH HAM Kpalle PO3yMITH iX MOMJIMBOCTI Ta
0OMEKEHHS B KOHTEKCTI CTBOPEHHSI CTIMKUX Ta ePEeKTHBHUX pillleHb y cdepi yTHIIi3alil JepeBHIX
BiJIXOJIiB Ta BUPOOHMIITBA BiTHOBIIIOBAILHUX CHEPTETUIHUX PECYPCIB.

TakoX IHMpPOKE 3aCTOCYBaHHS Yy BHPOOHMIITBI JUIsi OTPUMaHHS CHUHTE3-Ta3y, OioHadTH,
JIEpEBHOTO BYTUUIS, 3HAMIIOB MeTon razudikamii. I'asudikanis — me mporec mo BigOyBaeTbes 3a
BUCOKHX TEMIIEpaTyp 1 MiJ BUCOKUM TUCKOM, B YMOBaxX 0OMEXKEHOTO JIOCTYILY MOBITPsl a00 KHCHIO.
VY pesynbrari razudikaiiii Big0yBaeTbCs XiMIYHUMA pO3KiIal 610MacH, 10 MPU3BOJANUTH 10 YTBOPEHHS
ra30BOi CyMillli, [0 CKIIQJAETHCA 3 BYTJICBOAHIB, TAKUX SIK METaH, BYTJIEKUCIIOTO Ta3y Ta BOJIHIO.

["asudikamis 6iomMacu BiJirpae BaXJIHMBY pOJib y MEPETBOPEHHI BiTHOBIIOBAHOI'O MaTepialy Ha
EHEepTiio Ta XIMiYHI MpoayKTU. He3Barkaroum Ha JIesKi OOMEXEHHs, e METOJ € MEePCIEKTUBHUM Y
KOHTEKCTI TOIIYKY E€KOJIOTIYHO YHCTHUX Ta CHEProeQeKTHBHHUX pillleHb y cdepi eHepreTHUKH Ta
IPOMHCIIOBOCTI.

[TepeBarn rasudikaiiii BKIFOYarOTh €()EKTUBHE BUKOPUCTAHHS OlOMacu, 3HWIKEHHS BHKUJIIB
MApPHUKOBHX Tra3iB Ta quBepcrdikaIlito eHepreTuaHoro naimea. [IpoTe, meir MeTo Takox Mae CBOT
OoOMEKeHHS, TakKi K BUCOKI BHUTPAaTH HAa YCTAaTKyBaHHS, CKJIAJHICTh PETYIIOBaHHS IPOLECY Ta
notpeba y BEIMKUX 00cArax CHPOBHUHHU.

Toppedikariss qepeBHUX BiIXOMIB € OAHUM i3 TEPCIEKTHBHUX HAINPSIMKIB y BHKOPHCTaHHI
BITHOBJIOBAaHMX JoKepen eHeprii. Toppedikamiss — TepmiuHa 00poOka OioMacw 3a BHCOKHX
temrneparyp (3azBuuaii B giamazoni 200 — 300°C) y BigcyTHOCTI TOBITpS abo 1HIIKX
OKHCITIOBaTbHUX cepenoBuil [11]. V pesynabTari HbOro mporiecy BigOyBaeThCs BUIAAJICHHS BOJIOTH
Ta JIETKUX OPTaHIYHUX PEUYOBHH, IO MPU3BOANTS JIO ITiIBUIICHHS €HEPTEeTHYHOI IIIIFHOCTI OiomMacu
Ta MOJIETHIye 11 TpaHCIOPTYBaHHs Ta 30epiranHs [11].

ToppedikoBana Oiomaca Moke OYTM BHKOpHUCTAaHAa SIK MajJuMBO JUISL TEIJIOBOro abo
€JICKTPOTeHEPYIYOro YCTATKYBaHHsI, a TAaKOXK JIJI1 BUPOOHUIITBA CHHTE3-Ta3y abo OiloHadTu. Bona
Ma€e BHUILUI KalopiiHUI BMICT MOPIBHSHO 3 CUPOBOIO 0610Macoro, 1110 poOUTH ii O1IbII ePEeKTUBHOIO
y BUPOOHMIITBI €HEPTIi.

OcHoBHMMM TiepeBaramMu Toppedikaiii € 30UIbLIEHHS EHEepreTMYHOl IIUIBHOCTI ©OioMacw,
3MEHIICHHsI BOJIOTOCTI Ta BUKM[IB, a TaKOX IOJETIIEHHS i TPaHCIOPTYBaHHS Ta 30epiraHHs.
[Tpore, mell MeTON TaKOXK Mae CBOi OOMEXKEHHs, Takl K BUCOKI BUTPAaTH Ha YCTaTKyBaHHS Ta
EHEpriio.

[Ile oxHUM METOAOM € TEpMOXIMIYHE KOHBEPTYBaHHA — 1€ TMpPOLEC MEepeTBOPEHHS
BYIJIEBOJIHEBUX MaTepialliB, TaKuxX K Olomaca, B €HEPTii0 3a JOMOMOTrO XIMIYHMX pEaKIii mif
BIUTMBOM TeIlla. TepMOXiMiuHEe KOHBEPTYBAaHHS I'PYHTYETHCS HAa BUKOPHUCTAaHHI XIMIUHHMX PEaKIIii,
SKi BiOYBAlOThCS IIiJl BHCOKMM THUCKOM Ta TEMIIEepaTypolo, L0 MNPU3BOJAUTH [0 PO3KIATY
BYTJIEBOJIHEBUX MaTepiaiiB Ta BUJAJICHHS ra3oBoi (asu.

TepMoxiMiuHEe KOHBEPTYBaHHS BYIJIEBOJHEBUX MarepiajiB Mae IIHPOKI MOTEHIiHHI
3acTOCYBaHHA y cdepi BUpOOHUIITBA €HEprii, BKIIOYAIOYM BUKOPUCTAHHS BIJHOBIIOBAHHUX JKepell
eHeprii, 3MEHIICHHs BUKH/I1B TAPHUKOBUX ra3iB Ta 3a0€3MEUYEeHHS €HEPreTHYHO1 OE3MeKu.

3 onHOro OOKYy, Le MeToAd A03BoJisie €(heKTUBHO BUKOPHUCTOBYBATH BYIJIEBOJHEBI PECypCH Ta
3MEHIIYBaTH BUKHJIM MTAPHUKOBUX Ta3iB, IO CIIPHUSE CTAIOMY PO3BUTKY Ta 3MEHILIEHHIO 3aJI€)KHOCTI
Bl HEBIJHOBIIOBAaHUX JDKepen eHeprii. 3 1HmOro OOKy, BIPOBAIKCHHS TEPMOXIMIYHOTO
KOHBEPTYBaHHsI MOTpeOye 3HAYHUX BUTPAT Ha OYAIBHUITBO Ta OOCIYrOBYBaHHS BHUPOOHUYHX
MOTY>KHOCTEH, a TAaKOK MaTH HEraTUBHUH BIUIMB Ha JOBKIJUISA Yepe3 BUKUAM IIKIUTMBUX PEUOBHH.
Taki TeXHIYHI Ta €KOJIOT1YHI BUKJIMKUA MOTPEOYIOTh YBAXKHOTO aHAJI3y Ta PO3POOKH CTpaTeTid IJis
3a0e3medYeHHsT CTajgoro Ta e(EeKTUBHOTO BHUKOPHCTAaHHS TEPMOXIMIYHOTO KOHBEPTYBaHHS B
€HEepreTU4HINd MPOMHUCIOBOCTI.

JlepeBHE BYTULIS MOKE BIAIrpaBaTH KIIFOYOBY POJIb Y PO3BUTKY CTAIOr0 MalOyTHBOTO 3aBJISIKU
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Horo pi3HOMaHITHUM 3aCTOCYBAaHHSM Ta MOTEHIIIATY B PI3HUX Talry3sX.

PosrasHeMo netanbHiIe KOXKEH acleKkT. B KoHTeKCTI BUpOOHMIITBA eHeprii, 010JI0TTYHE BYTULISA
MOKe OyTH BHKOPHCTAHE SIK BiJIHOBJIIOBAHUH JKEpENO, AOMOMAraloyu 3MEHIIUTH 3aJeKHICTh BiJl
TpaguIiiHuX BHUIIB manuBa. OKpiM TOrO BOHO MOXKE BHUKOPHUCTOBYBATHUCA y cepi MOMIMIICHHS
SKOCT1 ITPYHTY Ta CTBOpPEeHHs OionanuBa. OYMIICHHS BiJl BAKKUX METAJIB CTA€ MOXIIMBUM 3aBJISIKU
aICOPOIIIfHAM BJIACTHBOCTSIM O10JIOTIYHOTO BYTULIS, $SKE€ MOXKE BHUBOIUTH 3a0pyJHEHHA 3
HaBKOJIMIIIHBOTO CEPEIOBHUIIIA.

Buxin 610KoKCy micist miposIi3y AepeBUHH MOKHA BU3HAYUTH 32 JJOTIOMOT'OF0 MacoBOTro OajiaHcy.

Megiokoxe = Mpyepesuna — Meioraz — m6i0Ha¢Ta-(5)
MacoBuii Buxin 610KOKCY MOKHA BHPa3HUTH SIK:

Veiokoxe = Tacponnia o 100%(6)

Meiokokc

ne:
Mgiokoke — MACOBHIA BUXiT OI0KOKCY Y BiICOTKaX.

JocmimkenHss B o0nacTi BUPOOHWITBA JEPEBHOTO BYTULIA Ma€ BAXKIMBE 3HAYCHHS dYepe3
MOTEHLIWHICTh [[FOTO MaTepiayly B pi3HUX rany3sx. [lepeBHe Byriuisi Moxe OyTH BUKOPUCTAHE SIK
JDKEpEeJIO eHeprii, HallpHUKIIaA, ISl OTAaJIeHHS YU eJIeKTpOreHepaiii, a Horo BUKOPUCTAHHS B SKOCTI
KaTajli3aropa Ta CHPOBHHHU JUIS TMAJHBHHUX EJIEMEHTIB PO3KPHBAE HOBI MOMIJIMBOCTI B CyYacCHHX
TEXHOJIOT15IX.

Otxe, OioyoriyHe BYruUIS BIAKPUBAE IMUPOKI TEPCIEKTHBH I CTAJOro pPO3BUTKY, 1
JOCIIJKSHHS B IIbOMY HampsMKY He0OX1/IHe /715l BIIPOBAHKEHHS OT0 MOTEeHIIaTy B pi3HOMaHITHUX
aCIeKTax Cy4yacHOI'O JKUTTSL.

CuHTe3-ra3 € BaXJIMBUM EHEPreTUYHHM PECypcoM, SKUH Mo)ke OyTH OTpUMaHUM 3 PI3HHUX
BUXIJIHUX MaTepiaiiB, BKJIIOYAIOUM JEpeBUHY. Y 3B'A3Ky 31 3pOCTalOYMM IHTEPECOM JI0
BITHOBJIIOBAaHUX JDKEped €Heprii Ta NOCTIHHUM MiABUIICHHSIM I[IH Ha TpagulliiiHi mNanuBa,
BUKOPHCTAHHS CHHTE3-Ta3y 3 JICPEBHHHU CTA€ aKTYaIBHOIO alIbTEPHATHBOIO Y Cpepi CeHEPTreTHKH.

BukopucranHs CcHHTE3-Tasy 3 JEpeBMHH Ma€ [eKiIbKa IIepeBar, BKIIOYAIOUHd HOTO
BiJTHOBJIIOBaHICTh, HU3bKUI PIBEHb BUKHJIIB Ta MOXJIUBICTh BUKOPUCTAHHS y PI3HUX Traiys3sx, BiJ
EHEpreTUKU J10 XIMIYHOI HpoMmucioBocTi. KpiM TOro, BUKOPUCTaHHSI AEPEBUHU SIK CHUPOBUHU
JI03BOJISI€ 3MEHIIUTH 3aJI€XKHICTh BiJl HEBITHOBIIIOBAHUX JKEPEI EHEPrii .

JUis mopanbIIoro po3BUTKY Iii€l ramdy3i HEOOXiAHO MPOBEAEHHS NOJATKOBHUX JOCHIKEHb Ta
BJIOCKOHAJICHHSI TEXHOJOTIM 3 METOI 3HW)KEHHS BUTPAT Ta MiJABHUIIEHHS e(eKTHUBHOCTI
BUKOPUCTAHHS CHHTE3-Ta3y 3 JICPEBUHU y CyYaCHUX CHEPreTHYHHUX CHCTEMaX.

BukopucranHs CcHHTE3-Ta3sy, OTPUMAHOIO 3 JEPEBUHH, € MEPCHEKTHBHUM HANpsIMOM JUIS
PO3BHUTKY BiJHOBIIOBAaHOI EHEPTeTUKM Ta 3MEHIICHHS BYTJICIIEBOTO CIIy MPOMHCIOBOCTI.
HeobOximHO TpoOBXKYBaTH JOCTIIKEHHS Ta PO3BUTOK IIi€1 TEXHOJIOTIT 3 METOI 3a0e3leueHHS
CTaJIoro Ta e()eKTUBHOTO BUKOPUCTAHHS CUHTE3-Ta3y 3 JePEeBUHH Y MallOyTHHOMY.

Ouinka BapTOCTI BUpOOHUITBA Oiora3y Ta Ol0HApTH MOXke OyTH KOPUCHOIO JIJISi €KOHOMIYHOIO

aHaizy. BapTicTh Ha OJIMHUIIIO €HEePrii MO’KHA BUBHAYUTH 3a TaKOI0 (POpMyIioro:

CBMp06HMuTBo
C6iora3 = 56— (7)
ioras

Chupobruurso — 3arallbHi BATPATH HA BUPOOHULITBO

Egioras — KUIBKICTE €HEprii, OTpUMaHOI y BUIJISII Oiorasy.

Eneprernunuil moteHmian po3paxoByeTbes 3a iX KanopidHicTio. KajopiiiHicTe TOHH Cyxoi
JepeBUHH cKianae npudnusno 21,2 MIx.
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Kanopiitaicts 6iorasy: npu6mmsso 20 — 25 MJLx/m°,

Kanopiitaicts 6ioHadTH: ipudauzHo 30 — 35 M Jx/n.

Kamnopiiinicts 6ioByrisuis: mpudmmuszao 20 — 25 Mx/k.

PospaxyHok eneprii.

[Ipunyctumo 1o 3 1 TOHHU JIepeBUHU OTpUMYEThCA 250 M Oiorasy:
Eer=250 m3x22,5 MJ1x/M3=5625 M.

[Tpunyctumo 1o 3 1 TOHHYU IepeBUHU OTpUMyeThes 125 1. GionadTu:
Eey=125 1 x32,5 MIxx/M3=4062,5 M/ x.

[Tpunyctumo 1o 3 1 TonHu aepeBuHu oTpuMyeThest 300 Kr. 010BYTLILIA:
Egz=300 kr x22,5 MJI)x/M3=6750 M /[ x.

Ha puc. 2 naBenenwuii rpadik 1 po3noain eHeprii Mi>xk IpoTyKTaMu.

Enepria (M)

biosyrinna

bioras

0 1000 2000 3000 4000 5000 6000 7000 8000

Puc. 2. T'pagik 1 posmomin eHeprii MiXK IPOAYKTaAMH
3aranpHUI eHepreTHYHUNA BUXII:

E,.. = Eg, + Es; + Eg, = 5625 MJlx + 4062,5 M/ + 6750 Mk = 16437,5 M/l (8)

bionadra, sika OTpUMYETHCS 3 J€PEBUHM IUISIXOM MipOJIi3y Ta IHIIUX MPOLECIB, BIAINPAE 3HAYHY
pOJIb y CydacHiil MPOMHCIOBOCTI, OCOOJIMBO B KOHTEKCTI 3pOCTAlOUMX BUMOT J0 BiJTHOBIIIOBAaHHX
JUKepeIl eHeprii Ta MOCTIHHOTO MiJIBUILIEHHS I1H Ha TPauLiiHI HAQTONPOTYyKTH.

Mae mmpokuii CHEKTp 3acTOCyBaHb y pi3HUX cdepax NpoMucioBocTi. Bona moxe Oytu
BUKOPHUCTaHA Il BUPOOHULITBA 010/1M3€110, KEPOCHHY, Ma3yTy Ta IHIIMX BUAIB naiguBa. Kpim Toro,
OioHadTa MOoxe OyTH BHKOpHUCTaHa K CUPOBUHA JJIsi BUPOOHUITBA XIMIYHUX PEUOBHUH, TAKUX SIK
IUIaCTMACH, CHHTETUYHI CMOJIU Ta 1HIII IPOAYKTH.

bionadra, oTpumana 3 JepeBUHM, BiAIrpae BaXJIMBY POJIb Y Cy4acHIN MPOMHUCIOBOCTI Ta MOXKe
CTaTH KJIIOYOBHM €JEMEHTOM IEpEeXiJIHOrO Mpolecy I0 OuIbIl CTaloi Ta €KOJOTIYHO YHCTOl
eHepreTuku. [Ipo1oBKeHHs TOCTIIKEHb Ta BAOCKOHAJIEHHS TEXHOJOriM BUpoOHMLITBA OioHadTH 3
JICPEBUHU € BaKJIMBUMHU 3aBJJAHHAMU JJIS TOIAJIBIIOTO PO3BUTKY Li€T Talys3i.

VYTumizanis AepeBHUX BIAXOMIB Ta iX mepepoOsieHHs Ui BUPOOHHUIITBA KOPUCHUX MPOAYKTIB,
TaKuX SK CHHTe3-Ta3, OloHadTa Ta JepeBHE BYIUUISL, CTAa€ BCEe OUIBLI Ba)KIMBOIO MPOOIEMOIO B
KOHTEKCTI TOCTIMHOTO 3pOCTaHHS EKOJOTIYHMX BHMOI Ta MOTpeOM B CTAJIOMY BHKOPHCTaHHI
pecypciB. [ 3miMCHEHHST IUX TPOIIECIB BUKOPHUCTOBYETHCS CIEIlali3oBaHe OOJaJHAHHS, SKE
J103BOJIsIE  €(DEKTHBHO BHKOPHCTOBYBAaTH JEPEBHHY SK BHXIHY CHpPOBHHY. Take oOjaJHaHHA
BKJIIOYae B ce0e pi3HOMAaHITHI TEXHOJOTil Ta yCTaTKyBaHHsS, IO PO3pOOJeHi [UIs MPOBEACHHS
TEPMOXIMIYHHX IPOLIECIB, TAKHUX SIK MipoJii3, razudikaris ta roppedikamis. [lig yac nux npouecis
BiZIOyBa€ThCS TEpPMiUuHE PO3KJIAJaHHS JEPEeBUHHM 32 BHUCOKHX TEMIIEpaTyp Ta YMOB BiJICYTHOCTI
KUCHIO 200 YacTKOBIH BiZICYTHOCTI, IO JTO3BOJISIE OTPUMYBaTH KopHcHiI npoxykTu [14]. Ha puc. 3
HaBeJleHU rpadik 2 BIUTUB TEMIIEpaTypy Ha BUX1Jl KOPUCHUX MPOIYKTIB.

Hayxosi npaui BHTY, 2026, Ne 1, https://doi.org/10.31649/2307-5376-2026-1-244-256 7




ISSN 5307-2376 3ACTOCYBAHHS PE3YJIbTATIB JOCIIIIXXKEHD

I'padix 2. B TemmnepaTypu Ha BUX1J TPOAYKTIB
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Mas (%) bioHadTa (%) biosyrinna (%)

(reunenuis: 1T — fra3, |6ioByTiIs)
Puc. 3. T'padik 2 BIumB TeMIiepaTypH Ha BUXiJ KOPHCHUX TPOIYKTIB

Lli TexHONOTIi JO3BOJISAIOTH €(PEKTHBHO PO3KIACTH JEPEBHHY HAa KOMIIOHEHTH, SIKIi MOXHa B
MOJaJbIIIOMYy BUKOPHUCTATH ISl BUPOOHUIITBA €HEPrii Ta 1HIIMX LIHHUX MPOAYKTiB. OOnagHaHHS
JUTSL TEXHOJIOTIT Ta TEXHIYHOTO yCTAaTKyBaHHS ISl YTHIII3aLii 1 mepepoOIeHHs IEPEBHUX BiIXOIIB Ta
OTPUMAaHHSI CHUHTE3-Ta3zy, OioHapTH 1 JepeBHOro BYruwIs Moke OyTH IyKe Pi3HOMAaHITHHM i
3aJI)KUTh BiJl KOHKPETHOTO METOAY OOpOoOKH Ta BHUpOOHMYoro macmirady [15]. Omnak, OCHOBHI
KOMITOHEHTH YCTaTKyBaHHS MO>KHA OITMCATH HACTYITHUM YHHOM:

1. TlinroToBKa CUPOBUHM: CUTa 1 cemapaTopu JUisl BUAAJIEHHs HeOaKaHUX JOMILIOK Ta BIJICIBY
YaCTUHOK 3a PO3MIpOM; JApoOapku Ui NOApPiOHEHHs AEpeB'sITHMX BiAXOAIB Ha Ouibl JpiOHI
YaCTUHKH.

2. TepmiuHa 00poOKa: medi abo peakTopH A Mipoi3y, rasudikaiii, Toppedikarii.

3. KonzeHcarist: cucteMu KOHJeHcawii st 300py 1 KOHAEHcalil BUNapiB, 0 BUHUKAIOTh IiJ
yac TepMiyHOi OOpOOKM; BIACTIMHUKHU JUIsl BIIOKPEMJIEHHS PIAKUX NPOAYKTIB (OioHadTH) BiX
ra3onoJiOHUX MPOAYKTIB.

4. Ounctka Ta 00poOKa: (GUIBTPU 1 OYUCHI CHCTEMH (cemapaTopH) JUlsl BUAAJICHHS TBEPAMUX
YaCTUHOK Ta 1HIIKX 3a0pyIHEHb 3 CUHTE3-Ta3y.

5. Kontponp Ta aBTOMaru3allis: NaTYMKH JUIsl BUMIPIOBAHHSI TEMIEpaTypu, THUCKY, pPIBHSA Ta
IHIIMX TapaMeTpiB MPOLECy; KOHTPOJIbHO-BUMIPIOBAIBHI MPUCTPOI Ta MporpamHe 3abe3lnedyeHHs
JUTsL aBTOMATH3allli Ta MOHITOPUHTY MPOIIECIB.

EdextuBHa yTumizamiss Ta MepepoOSieHHS [epeBHHX BIAXOMIB BHMara€ BHUKOPHUCTaHHS
pI3HOMaHITHOTO OOJaJHAHHS Ta CIeliali30BaHUX TEXHOJIOTiH. BrpoBakeHHS IHMX TEXHOJOTIH
JI03BOJISIE OTPUMYBATH IIHHI TPOAYKTH, TaKi sIK CHHTe3-ra3, OloHadTa Ta JIEepeBHE BYTLIA,
3a0e3reyyloun Ipy HbOMY CTaJIICTh BUPOOHUIITBA 32 PaXyHOK 3aMIHU TPAaJULINHUX BUJIIB MaluBa
Ta 3MEHIIEHHS HEraTUBHOI'O BIUIMBY Ha HABKOJIMIIHE cepenosuiie. [lomanbiie JOCHIHKEHHS TUX
TEXHOJIOT1M Ta BIOCKOHAJECHHS BIANOBIAHOIO OOJIaJHAHHS € BaXKJIMBUMHU HaNpsSMKaMH PO3BUTKY,
AK1 CHPUATUMYTH 30€pEKEHHIO MPUPOJHUX PECYpCiB, Ta 3aMiHI TPAAMIIMHMUX JKepes eHeprii i
CHPUATHUME PO3BUTKY EKOHOMIKH YCIX JIepKaB, 30KpemMa 1 YKpaiHi.

Pe3ysibTaTi T2 00TOBOPEHHS

VY mpoMy po3niii MM JETAIBHO PO3TIASHEMO PEe3yibTaTH HAIIOTO JOCHIKEHHS IiPOJi3ZHUX
TEXHOJIOTIN Uisl epepoOKu JiepeBUHH B Oiora3 i GioHadTy, a TaKoXK OOrOBOPUMO iX 3HAUCHHS B
KOHTEKCT1 Cy4aCHUX €KOJIOTTYHUX 1 EKOHOMIYHHUX BUKJIMKIB.
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AHaJi3 JaHuX CBIMYMTH, IO MiJ 4Yac Mipomidy aepeBuHu 3a Temmeparypu 400 — 600 °C
dbopmyeTbcs Oiora3 13 BHCOKMM BMICTOM MeTaHy. Lle BIAKpPUTTS MiAKPECIIOE BaKIUBICTh
onTuMi3alii TeMIepaTypHHX PEeXHUMIB Ui MakchMizamii rasudikamnii opraHiuHUX Marepiaiib.
Bucokwuii Buxia MeTany poOUTh Miposii3 HAA3BUYAWHO MEPCIIEKTUBHUM MPOLIECOM JIJIsi BAPOOHUIITBA
BIJIHOBJTIOBAJIBHOI €HEPrii, OCKIIbKM METaH € OCHOBHUM KOMIIOHEHTOM Oiora3sy, sSIKUi MOxe OyTH
BUKOPUCTAHUN JJIsl TeHepalii elekTpoeHeprii abo sk manuBo. BumiproBaHHS BMICTY CKJIaJOBHX
NPOBOJIUTHCA TMOPTATUBHUM ra3oanaimizaropom Gasmet DX4040 (puc. 4): Pyuni npunamm s
eKCIpec-aHali3y, MePEeBIPKU IKOCTI ra3y Ta BUSBJICHHS HOTO BUTOKIB.

7, l e —
Puc. 4. TlopratuBHuii razoananizatop Gasmet DX4040

TernnoBuii GanaHc Tpolecy MipoJi3y IOIMOMAara€e OIIHUTH E€HEpPreTH4YHI BTpaTh 1 moTpedu B
SHeprii Ui NiATPUMaHHS TEMIIEPaTypH B PEaKTOPi:

Qniponia = QTel'IJIOTBOpeHHH - QBTpaTl/l )
Ie:
Quiponis — 3arajibHa KUIbKICTh TEIUIA, 10 BUIUIAETHCS Mijl 4ac mipoisy,
Qrennorsopenns — TEMIOTBOPHA 31ATHICTh (KaJIOPiHHICTB) TPOYKTIB MIPOIi3y,

Qsprparn — BTPATH TeMIA (Y€PE3 TEMIIOI30MIAIIII0, XiMivHI peakiii, iHmi pakropw).

JlocnikeHHsT TakoK BUSIBUJIM, IO BUKOPHUCTAaHHS KaTalll3aTOpiB, 30KpeMa OKCHJIB METaJiB,
CYTTE€BO MiJBUILYE €(QEKTUBHICTb KOHBepCii NepeBMHM B OioHa(Ty. 3aBISKH 3aCTOCYBAaHHIO
KaTaJli3aTopiB BJAIOCS 3MEHIIUTH BMICT JOMIIIOK y KIHIEBOMY MPOJYKTI Ta MOKPALIUTH HOro
akicTb. lle € BaxknuBuUM (aKTOpPOM ISl IPOMHUCIIOBOTO BIIPOBAJKEHHS MIPOJI3HUX TEXHOJIOTIH,
OCKUIBKM SIKICTh OlOHApTH € KPUTUYHO BAXJIMBOK [UIg 11 MOJAIBLIOIO BHUKOPHCTAaHHS B
€HEepreTHYHOMY CEeKTOpi. Bucoka sikicte 0i0Ha(TH BIAKpUBAE MOKIMBOCTI JUI ii BUKOPUCTAHHS B
TPAHCTIOPTI Ta 1HIIKX Tady3sX, 10 BUMAraloTh YUCTHX BUIB HAJIBHOTO.

[Ile oOIHMUM B@KJIMBUM AacleKTOM € €KOJOTiYHUI BIUIMB MIpOJi3HUX TexHomorid. Hamri
JOCIIJKeHHST TIOKa3ajM, IO Mipoii3 MOXKE 3MEHIINTH BUKUAM MapHUKOBUX raziB Ha 30 — 50 %
MOPIBHSHO 3 TPATUIIHHAMU METOJaMH CIIaJIOBaHHS JAepeBHHH. lle cBimUMTH TpO 3HAYHUI
€KOJIOTIYHUI TOTEHIIIaJ MipOIi3y K aJbTePHATUBY IS YTHIIi3allii BIAXOIB AEPEBUHU. 3MEHIICHHS
BUKU/IB MapHUKOBUX TIa3iB € KPUTUYHO BAXIUBUM Yy KOHTEKCTI TIJI00AJbHUX 3YCHJIb II0J0
060poTHOU 31 3MIHAMHU KJIIMATY, 1 MpOJIi3 MOXKE CTaTH BaXJIMBUM IHCTPYMEHTOM Y 11l 00pOTHOi.

OpHak, He3BaXKAIOUU Ha MO3UTHBHI pe3yabTaTH, HAIlll JOCIIPKEHHS BUSBIWIN NEBHI p0O301KHOCTI
B JIaHMX LIOJI0 ONTUMAIbHUX TEMIIEPATypHUX PEXKHUMIB, IO MOXE CBIAYUTH MPO HEOOXiIHICTh
MOJAJIBIIOTO BUBYEHHS BIUIMBY PI3HMX BHUIIB JACPEBHUHU Ha pe3yJdbTaTH TMipodizy. Baximmpo
3a3HAYUTH, 110 PI3HOMAHITHICTh BUX1IHUX MaTepialliB MOKE CYTTE€BO BIUTUBATH HA XapAKTEPUCTHKH
OTPUMAHUX TPOJAYKTIB, TOMY TMOJAAJbII EKCIEPUMEHTH 3 pI3HUMH BUIAMU JIEPEBUHU €
HEOOXI1THUMH JIJIs1 OTPUMAaHHSI OLTBII y3arajlbHeHUX BUCHOBKIB.
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OOMeXeHHSIM HAIIOTO JOCTIPKeHHS € HEAOCTaTHIN 00CST eKCIepUMEHTAIBHUX JaHUX, TaKOK
notpeOyroTh yBaru. Li (hakTopu MOXKYTh BIUIMHYTH Ha y3arajlbHEHICTh PE3yJbTaTiB, TOMY BayKIIMBO
MPOJIOBKUTH JIOCIIPKEHHS B LI ramy3i. PekoMeH1yeThCsl MPOBECHHS JOJATKOBUX €KCIIEPUMEHTIB
3 pI3HUMH BUJAMHU JEPEBHHM Ta BapiaHTaMH KaTali3aTopiB JUIs ONTHUMI3allii MPOIECIB Mipoi3y.
Tako BaXKIUBO JOCHIAWTA EKOHOMIYHI AaCIEeKTH BIPOBA/DKEHHS IUX TEXHOJIOTIH Ha
IPOMHCIIOBOMY DiBHi, OCKUIbKM €KOHOMIYHA BHTIJHICTh € KIIFOYOBUM (DaKTOPOM ISl HIMPOKOTO
BIIPOB/PKCHHSI HOBHX TEXHOJIOTIH.

JInst OIiHKM €KOHOMIYHO1 €()EeKTUBHOCTI TEXHOJIOTIi Mipoji3y BUKOPHUCTAHO BUXITHI JaHi, IO
BPaxOBYIOTh BUTPATH Ha CHUPOBHHY, CHEPrOHOCII, OOCIyroByBaHHS OOJaJHAaHHS Ta KamiTajdbHI
BKJIaJIeHHS. Po3paxyHKH NMPOBEIACHO 3 ypaxyBaHHSM THIIOBUX YMOB €KCIUTyaTallii yCTaHOBKH Ta
Cepe/IHIX PUHKOBHX IIIH Ha MPOAYKIIiIO Mipoiizy (6ioras, 6ioByrums Ta piaki ¢pakmii). Otpumani
pe3yabTaTH JI03BOJISIIOTH BU3HAUUTH PIBEHb PEHTAOETBHOCTI, CTPOK OKYIHOCTI Ta 3arajibHy
€KOHOMIYHY JJOUUTbHICTh BIPOBAKEHHS JAHOT TEXHOJIOTI].

Ha ocHOBiI OoTpuMaHUX pe3yJibTaTiB MOXKHA CTBEP/XKYBAaTH, IO MIPOJI3HI TEXHOJIOTI s
nepepoOku JiepeBrHU B Oiora3z i OioHadTy MarOTh 3HAYHWUN TOTEHINIAT JUIS CTAJOTO PO3BHTKY
€HEepreTUYHOro cexropa. Lle BiIKpuBa€ HOBI MOXIJIMBOCTI Ui 3MEHIIEHHS BHKHJIB MapHUKOBHX
ra3iB Ta MiABHUILEHHS €()EeKTHBHOCTI BHKOPUCTAHHS BiJHOBIIOBAIBHUX pecypciB. llomanbiii
JOCIIJKSHHS B IiH Tairy3i MOXYTh CIIPHSTH IPAKTUYHOMY BITPOBA/KEHHIO MiPOJII3HUX TEXHOJIOTIH,
110, B CBOIO YepTy, JOIMOMOXE 3MEHIIUTH 3aJICKHICTh BiJi BUKOTHUX BUJIB MaJbHOTO Ta CIPHUATH
nepexoay A0 OULTBIN eKOJOTiYHO YHMCTHX 1 CTIMKHX Jpkepen eneprii [16]. ExoHomiuHumii anHami3
MiPOJTI3HUX TeXHOJOTiH HaBeneHui B Tabmuis 2.

Tabnung 2
Exonomiunuii anaJi3 TexnoJiorii mipoJiizy
torinposny | e | Omien | i aosa | St i
[Tiponi3 nepeBrHU 600 4 300 -300
[ipomi3 BimxomiB 500 3 350 -150
[Tipomi3 cijbrocnBigXxo/iB 700 5 400 -300

Po3paxyHOK eKOHOMIYHUX TIOKa3HUKIB (Ta0I. 2) 37iliCHEHO Ha OCHOBI HACTYITHUX BUXIJHUX JaHUX:
MPOJYKTHBHICTH YCTAHOBKHU: 1 T/m00y JepeBUHHOI CHPOBUHH;
— cepeanst BapTicTh cupoBuHu: 500—800 rpH/T (Biaxoau AepeBOOOPOOKH);
— BapTicTh enekTpoeneprii: 4,5 rpu/kBr-rox;
— BHX1JI MPOJYKTIB Mmipouizy: 6ioraz — 250 m3/1, 6ionadra — 125 n/t, 6ioByriuis — 300 kr/t;
— PUHKOBA BapTICTh MPOJIYKTiB:
6ioras — 12 rpa/m?,
Oionadra — 25 rpu/m,
OioByriIs — 8 TPH/KT;
— eKCIUTyaTaliiHi BUTpaTH BKIIOYalOTh EHEPTOBUTPATH, aMOPTH3aLlit0, 00CIIyTOBYBaHHS Ta
3apo0iTHY IIaTy IEpCOHAIY.
KarmitaneHi BuTpaTi Bu3HaveHi Ha piBHi 500 — 700 THC. TpH 3aJIe)KHO BiJ| Ty CHPOBUHH Ta CKJIaTHOCTI
YCTaHOBKH.
JloOoBuii qoxi:
D =3000 + 3125 + 2400 = 8525 rpu
Piyuwnii noxin:
Dpik = 8525 x 365=3 111 000 rpu
Burpatu (cupoBuHa + eHepris + 00CITyroByBaHHS):
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C =2 800 000 rpn/pix

Uuctnii npuOyTOK:

P =3111000-2 800 000~=311 000 rpu
3 ypaxyBaHHSIM aMOPTH3aLii:

P =-300 Tuc. rpH (ax y Tadm. 1)
OKynHICTB:

T =~ 600 000 /300 000 =2 — 4 poku

BucHoBku

V pe3ynbTaTi NPOBEAECHOI0 JOCHIKEHHS JOCATHYTO IOCTABJIEHOI METH, sIKa MOoJIArajia B OLIHII
e(EeKTUBHOCTI 3aCTOCYBaHHA TEXHOJOril Wiponizy [uid TNepepoOKH JEPeBHHHOI CHUPOBUHH.
BceraHoBIeHO 3aKOHOMIPHOCTI  YTBOPEHHSI OCHOBHHX MPOAYKTIB MIpPOJdi3y 3aJIKHO  BiX
TEMIIEpaTypHOro pPEeXHMMYy Ta BU3HAUYEHO iX KUIBKICHI XapaKTEepUCTHKH. BUSABIEHO 3alexHICTh
CKJIa[ly IPOAYKTIB Bi Temneparypu (30ubiieHHs ra3oBoi ¢azu 3a 600 °C)

[Tiposi3 nepeBHHM € IHHOBAIIHHOIO TEXHOJIOTI€IO, IO BiAKpWBAa€E HOBI TOpH30HTH y cdepi
BIJTHOBJIOBaJIbHOI eHepreTuku. Lleil nmporec, mo nependayae TepMiuHe PO3KJIAAAHHSA OpraHiuHUX
MmarepiajiB B yMOBax BiJICYTHOCTI KHCHIO, JIEMOHCTPYE 3HAYHMW EHEPreTHYHUI IOTEHIlial.
3okpema, 3 1 TOHHM CyXOi JepeBHHH, ska MicTUTh npubam3Ho 21,200 MJIx eneprii, MoxHa
orpumaTtu O6mu3pko 16,400 MJx y BUIISAl TpbOX OCHOBHHMX MPOMYKTIB: Oloomii, Oiouapy Ta
CUHTETHYHOTO Ta3y. Lle cBimuuTh npo BUCOKY e(heKTHBHICTH MipOJIi3y B IMEPETBOPEHHI OiomMacH Ha
KOPHUCHI €HEepProHOCii, 10 poOUTH HOTO MPUBAOIMBUAM BapiaHTOM JIJISl CHEPTETHYHHUX CHCTEM.

[Tpouec mipomnizy 3abe3neuye pi3HOMaHITHI BUXOAHU MPOJYKTIB, K MOXKYTh OyTH ONTHMIi30BaH1
B 3aJIKHOCTI Bix motpel. 3a3zBuyaid, 61u3pko 20 — 30 % oTprMaHOro MPOAYKTY CTAHOBUTH 0100Tis,
20 — 30 % — Giouap, i 40 — 60 % — cunaTeTHMUHUI ra3. Taka mpomopIis BKa3ye Ha MOXKIUBICTH
HAJIAIITYBaHHA TEXHOJIOTIYHUX YMOB JUIsI JOCSATHEHHS OakaHMX pe3yibTarTiB, L0 MOXe OyTu
KOPUCHHUM I TIPOMHUCIIOBUX 3aCTOCyBaHb. biooisi, HampuKiaa, MOXXe BUKOPHUCTOBYBATHCS SK
aJlbTEPHATHBHE MAJMBO I aBTOMOO1IIB, KOTJIB a00 B MPOMHUCIOBUX IMpoIlecax, IO 3MEHIIYE
3aJISKHICTh BiJ| TPAJULIMHUX BUKOMHUX NanuB. biodap, 3aBAsKH CBOi CTPYKTYpi, MOXKE 3HAYHO
MOKpAIyBaTH SIKICTh IPYHTY, HIABUILYIOYH HOr0 POJIOYICTH 1 3aTHICTh 10 YTPUMAaHHS BOJIOTH, 1110
€ 0cO0JIMBO BaXJIMBUM Yy CUIBCHKOMY TrocnojapctBi. CHHTETUYHMI T'a3, B CBOIO Yepry, Moxke OyTu
BUKOPUCTaHUHN Uil TeHepalii eJeKTpU4YHOl eHeprii abo sk CMpOBHMHA Ul BUPOOHMIITBA XIMIYHHMX
CIIOJTYK.

OruiHKa eKoJIOTiYHOro e(eKTy TEeXHOJIOrii miposi3y 0a3yeThCsl Ha aHai31 3MEHIIEHHS BUKU[IB
HIKIJUTUBUX PEYOBUH Ta YTHII3alliil BiIXO/IB Y MOPIBHIHHI 3 TPAAUIIHHIMHU METOJaMH iX 0OpOOKH.
VYV po3paxyHKax BpaxOBaHO CKOPOYEHHS BUKHIIB MAPHUKOBUX Ta3iB, 3HWKEHHS OOCATIB TBEPIUX
BIJIXO/IIB Ta MOKJIMBICTh IMOBTOPHOI'O BUKOPHCTAHHS MPOAYKTIB mipoiizy. HaBeneHi pesynabraTu
JAI0Th 3MOTY OLIHUTH €KOJIOTIYHY JOLUIbHICTh 3aCTOCYBaHHS TeXHOJOrii Ta ii BIUIMB Ha
HaBKOJUIIHE cepenosuie. [lipomni3 3abe3neuye 3HmxkeHHs BUKUAIB CO, y 2 — 2,5 pa3u nopiBHSHO
31 CITAJIFOBAHHSM;

Exosoriuni mepeBaru mMipojiizy TakoK 3aclyroBYIOTh Ha yBary. llell mpoiec € eKoJoriuHo
YUCTUM CIIOCOOOM YTHIIi3alli B1IXO/1B, OCKIIBKU BIH 3MEHIIYE OOCSITH CMITTS, L0 MOTpaIlIse Ha
3BaJIUINA, 1 3HWKYE BUKUAM MAPHUKOBUX Ta3iB MOPIBHAHO 3 TPAIUIITHUMU METOAAMHU CHIATIOBAHHS
110 Bioopaxeno B Ta6un. 1. [Tipomiz Moxke OyTH 1HTErpOBaHUM Y 3aMKHYTI LIUKJIK B arpocucTeMax,
ne 0iloyap BHUKOPUCTOBYETbCS JUIsl TOJIMNIICHHS IPYHTOBHX YMOB, a OTPUMaHI €HEpProHocii
3a0€3MeuyIoTh SHEprilo I arpapHuX mianpueMcTs. Lle cnpuse He JuIIe MiABUIICHHIO CTIHKOCTI
arpocucTeM, ajie i 3MEHIIEHHIO HETaTUBHOI'O BIUIMBY Ha HaBKOJIMIIIHE CEPEAOBUILIE.

Exonoriuni nokazauku (Tabn. 1) BU3HA4YeHI HAa OCHOBI YCEPEIHEHUX JITEPAaTypHHX TaHUX Ta
BPaxOBYIOTh IUTOMI BUKU/IH 3a0pyAHIOIOUMX PEUOBHH i yac BUpoOHuLTBa 1 KBT o1 eneprii.

Po3paxyHku 6a3yroThcs Ha:
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— CcepenHbOMY CKJaai Oiorasy — koeQilieHTax BHKHIIB IJIS MPOIICCIB CHaOBaHHs, rasudikarii Ta
aHaepoOHOTO OpOMiHHS,
— YMOBaX IOBHOTO €HEPreTHYHOI'0 BUKOPUCTAHHS MPOAYKTIB MipOJIi3y.

Amnari3 exonoriunux nokasHukiB (Tabmuist 1) cBiAUUTh, 110 Mipoi3 3aliMae MPOMI>KHE MTOJIOKEHHS Cepell
PO3TISIHYTHX TEXHOJIOTIH 3a pIBHEM BHKHUIIIB.

3okpema:

— Bukuau CO, mpu mipodnisi (80 r/kBt-rox) y 2,5 pa3u HIbK4i, HDK Ipu OpaMoMy craimtoBadHi (200
r/kBT'TOM),
—Bukuau CH, 3HmMKeHi Ounbin HiX y 2 pasu (4 npotu 10 1/kBT TON),
— piBerb NOx Takox Hwkunid (10 mpotu 15 1/kBtrox). Lle mosicHIOETbCS BIACYTHICTIO MPSIMOTO
TOpiHHS Ta KOHTPOJIbOBAaHMUMH YMOBaMH IPOILIECY.
ITopiBHsAHO 3 Tasudikariero:
— miponi3 mae a4l Bukuau CO, (80 mpotu 150 r/xBt rox),
HaifHnkui BUKHIU IEMOHCTPYE aHaepoOHe OpOiHHS, OHAK el TpolLIec:
— Ma€ 3Ha4YHO HIKTY IIBH/IKICTB,
— notpe0ye OLIBIIX 00’ €MIB PeaKTOPiB,
— He 3a0e3nevye OTpUMaHHs piAKuxX nanus (OioHaAPTH).

TakuM 4MHOM, MIPOJIi3 € ONTUMAIBLHIM KOMIIPOMICOM MiXK €KOJIOT1YHICTIO, POYKTUBHICTIO Ta
YVHIBEPCATBHICTIO OTPUMAHKUX MPOIYKTIB.

[lepcnekTHBH PO3BUTKY TEXHOJIOTIH MipoNi3y BUTISAAIOTH OaraTooOinsfoYnMu. Y CBITII
rI100aNbHUX 3YCHJIb HIOAO MEPEXOy N0 BiAHOBIIOBAIBHUX JKEpPEN €HEeprii, Mipoii3 MOXKe CTaTH
BYUIMBUM KOMIIOHEHTOM Y CTBOPEHHI CTIMKOi €HepreTHYHOI CHCTEMHU. 3POCTalo4yHil MOMUT Ha
YUCTY CHEPril0 Ta eKOJOTIYHI TEXHOJOrIl BIAKPHBAE HOBI MOXIJIHMBOCTI I 1HBECTHIIH Ta
JOCTI/DKeHb Y Wi Tamy3i. BakJIMBOIO CKIAIOBOIO € IMOJAbIIC BIOCKOHAICHHS TEXHOJOTIH
MipoJi3y, BKJIIOYAIOYM ONTHUMI3AII0 TMPOIECiB, MiJBUIICHHS BHUXOAY MPOAYKTIB 1 3MEHIICHHS
BUTpAT, 110 MOKE€ CYTTEBO 30UIBIINTH iXHIO €KOHOMIYHY AOLIIbHICTb.

KoHnkpeTH1 HayKoB1 pe3yJbTaTH, 110 MOJIATal0Th y OOTPYHTYBaHHI BUXO/y Olorasy, 010Byriais Ta
PIIKHMX MPOAYKTIB, @ TAKOXK y BU3HAUEHHI €KOHOMIYHOI JOILIIBHOCTI Ta €KOJOT1UHOI e(peKTUBHOCTI
uieii TexHosorii. I[IpoBenenui aHanmi3 MiATBEpAUB MEPCHEKTUBHICTh BUKOPUCTAHHS MIPOJI3Y SK
crocoOy ytuiizarii 6loMacu 3 0IHOYaCHUM OTPUMAHHIM €HEPreTUYHO LIHHUX MPOIYKTIB.

VY KOHTEKCTI MaOyTHIX JOCHIIXEHb BAXKIUBO 30CEPEAUTHCS HAa ONTHMI3allli yMOB MipoIi3y,
BHUBUYEHHI HOBHMX BH[IIB CHPOBMHH, a TaKO>X PO3pOOIIl TEXHOJOTIH, Kl JO3BOJIAIOTH 1HTETPYBaTH
HipoJIi3 y HasiBHI €HEPreTU4HI CUCTEMH.

BuBueHHs BINIUBY pi3HUX MapaMeTpiB Ha SAKICTh Ta KUIBKICTh OTPUMAHMX MPOAYKTIB JJOIMTOMOXE
B pO3po0IIi O1bITI €PEKTUBHUX TEXHOJIOT1H.

Jlitepatypa, mo Moxke OyTH KOPHUCHOIO ISl TJIUOIIOrO PO3YMIHHS TEMH, BKIIOYaE POOOTH,
NPUCBSYEHI MiPOII3Y IEPEBUHU Ta HOTO €KOJIOTIYHUM Ta €KOHOMIYHUM acleKTaM.
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