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AHoTauis

Bcryn. Yepe3 HecTayy BJ/IaCHUX TPAAMLIMHUX eHepropecypciB (HaghTuv, ra3y, Byriisisg) 1a rpobsie-
MU 3 iX IMIIOPTOM MOLLYK MOXJ/IMBOCTEM Ta TEXHOJIOMN BUKOPUCTAHHS HETPAANLIVIHUX €HEeProgxepes €
AKTYaJsIbHUM 3aBOAHHSIM. 3e/1IeHI HaCaa>KeHHSI HacesieHUX MyHKTIB, cadiB, ClAbroCcryrifb LLOPIYHO BOCe-
HW CTBOPIOKOTH 3HaYHI 06CsIry 6ioMacu, SIKa, K MPaBmIo, HE BUKOPUCTOBYETLCS, @ B ACSKUX BUNAAKAX
CTBOPIOE r1ipobsiemu 3 i npmbupaHHAIM Ta yTuaidaliero. 15 hepMepCbKux rocrioqapcrs, Masnx Ciib-
CbKOroCrnofgapCbkux rigrnprueMCTB, BigAasIeHUX Bl MEPEX €/IeKTPO-, ra30MOCTaYaHHS, BUPILLIEHHS 11PO-
6/1eMy GBTOHOMHOIo eHepro3abesneyeHHsT 4aBHO Ha3pis1o.

Mera. O6rpyHTYBaHHS MOXJ/IMBOCTI Ta AOC/IAMEHHS €OeKTUBHOCTI BapIaHTIB Y TuU/1i3alil JIMCTIHOI
6ioMacu v IHLLIMX POCJIMHHUX BiAXO4IB SIK €HEPreTUYHOIro pecypcy.

Meroan gocaigXeHb: TeOPETUYHI — aHAas1i3 AOC/IAXYBAHUX JIITEPATYPHUX IHBOPMALIMHUX pbecyp-
CIB, CUHTE3, IHOYKTUBHUMI, AeOYKTUBHUM, PO3PAXYHKOBO-NOPRIBHS/IbHUM.

Pe3ynbratn. OLiHEHI LLOPIYHI OOCSIrv pecypCHOI 6a3mn JIMCTIHOI 6ioMacuH, SKa MOXKe Oy T BUKOPU-
CTaHa A/1 BUPOOHMLTBA eHepril. Ha oCHOBI npoBeaeHOro rnopiBHSA/IbHOro AOC/IANEHHS CYyYaCHUX Tex-
HoJ10r i nepepobku nogibHmx BiaxoaiB (BUPOOHULTBO NasIMBHUX GPUKETIB Ta IX MogasibLUue BUKOPUCTAH-
HS 9K rasvBa 47151 IHAMBIAYATIbHUX TBEPAONAIMBHUX KOT/IIB, LUE€HTPA/1i30BaHe CriasieHHSs Y ripOsli3HUX
KOTJ/1aX;, BUPOOHMLTBO 6i0ora3y 3a 4OrNoMOroro TeEXHOJI0rMT 6poniHHS y 6iora3oBmux reHeparopax) BU3Ha-
YeHM HanbIiibLL ebeKTUBHMN MEeTOo4 YTHUIi3aLli InCcTsHOI 6ioMacu - 6poaIHHS 3 BUPOOHMLTBOM Biora3sy.
Po3paxyHKu nokasyroTs, Lo 3a Buxoay 300 m3 6iora3y 3 1 T IMCTAHOI Macu i3 cepeHbO Ter/ioTBOP-
HOMO 34aTHICTIO 24 MW/ M3 OTpUMYyBaHa NMUTOMa eHeproedeKkTUBHICTL 1 T nepepobsieHoi y 6ioras Macu
cknage 7200 MOX/T, O NepeBULLYE BEJIMYMHMN THLLMX PO3ITISHYTUX METOAIB YTU/i3aLlli. PO3paxoBaHO
MOXK/INBI OOCSIrN OTPUMYBAHOIO NasinBa Ta eHeprii, OLIHEeHO 4OJII0 B CTRYKTYPI €HeproCrnoXXmMBaHHS.

BUCHOBKH. PO3r/iIsHYyTO rpobsiemy yTuai3auli IMCTIHOI 6ioMacu v IHLUMX POC/IMHHUX BiAXO4IB Y
CI/IbCbKOIrOCroAapChkuX MigMPUEMCTBAX, (hepMepPCbKUX roCrnogapCTBax, Ci/IbCbKMX HACE/IeHUX MyHK-
Tax. [TOKa3aHO MOX/INBICTb €OEKTUBHOIO BUPILLIEHHS r1PpO061€MU KOPUCHUM BUKOPUCTAHHSIM POCTMHHNX
BiOxoaiB, K Axepesia eHepropecypciB. OUIHEHO LLOPIYHI O6CSArn pecypcHOI 6a3n 6ioMacu, SKa MOXKe
Oy TV BUKOPUCTAHAa A4J19 BUPOOHULTBa eHeprii. Ha OCHOBI rpoBegeHoro rnopiBHA/IbHOMO AOC/IANEHHS
CYyYaCHMX TEXHOJIOrI rnepepobku nogibHMX BiAXoAIB BU3IHAYEHO HaNbI/IbLL eDEeKTUBHUNM METO YTM1i3a-
uii imcrtsaHol 6iomacu - 6pofgiHHS 3 BUPOOHMLTBOM 6iorasy.

Knro4yoBi cnoBa: yTuvizalis pPOC/IMHHUX BiAXOAIB, 3€/1eHI HaCaaMeHHS, JIMCTaHa 6iomaca, 6ioras,
HeTpaanLUIVIHI AXepesia eHepril, eHeproHe3a1eXXHICTb.
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ITocTanoBka mpodaemu. Ha croroaHi on-
HOIO0 3 HAWIrOCTpIIUMX TIPOOJIEM HE TUIBKA
Ykpainu, a i cBiTy, € npodsema aediuuTy
eHepropecypciB. TemMnu MpuUpoCcTy BUKOPU-
CTaHHSI €HEePreTUYHUX PeCcypCiB CTAHOBIISITh
3-4 % na pik. 3a mporHo3om BcecBiTHBOI
Enepretnynoi Pangu i MixHapoaHOro iH-
CTUTYTY MNPUKJIAAHOTO CHUCTEMHOIO aHaji3y
(WEC/IIASA) y 2020 p. rnobajbHe €Hep-
rOCIMOXWBAaHHS JIOACTBA ckjiage 19,4 mupa.
T. y.n. [1]. IToreHuian po3BUTKY KpaiHU B
3HaAyHiil Mipi BM3HAYa€ETbCS €HEProo30poe-
HicTi0. EHepretTuuyHi pecypcu y INO€IHaHHI
3 MAlIMHHUMHU CHUCTEMaMU € IOMiHAHTOIO
€KOHOMIYHOIO0 3pOCTaHHS 1 HaliOHAJIbHOI
Oe3reku KpaiHW. J[OCTYMHICTh Ta HH3bKa
BapTICTh €HEPril € 3alOPYKOIO ITiIBUILECHHS
PiBHSI XKUTTS HACEJIEHHS Ta KOHKYPEHTO3/1aT-
HOCTi €KOHOMikM. YUepe3 HecTadyy BIACHUX
BUKOITHUX eHepropecypciB (HapTu, rasy, By-
riuist) B YKpaiHi Ta HU3KU MpoOJIeM 3 iX iM-
MOPTOM IOIIYK MOXKJIMBOCTEN Ta TEXHOJIOTIN
BUKOPUCTAHHSI HETPAAULIIMHUX €HEProxKe-
peJl € aKTyaJIbHUM 3aBIaHHSIM.

Po3BuTOK TexHoOrili BUKOPUCTAHHS
HETPaAULIIHHUX €HEPropecypciB 3yMOBIIIOE
3HMKEHHSI 1XHbO1 BAPTOCTI CTBOPIOE MEPENY-
MOBM MOCTYITOBOI'O 3POCTAHHSI iIXHbOI YaCTKU
B eHeproreHepallii. Bce Oiyibliie yBaru 6arato
JNOCJIIIHUKIB Ta ITANPUEMIIIB 3BEPTAIOTh Ha
BUKOPHCTAHHS BITPOBOI Ta COHSIYHOlI €HEp-
rii. OqHaK OJHUM 3 CYTTEBUX HEHOJIKIB LIMX
HETpaaULIAHUX Kepell € HEMOXJIUBICTh
peryJIsipHOro i mepeadadyyBaHOTO y 4aci pe-
XKHWMY €HeproreHepailii, 110 YCKJAIHIOE IX
BUKOPUCTAaHHSI 0e3 CHCTeM aKyMyJisaii abo
pe3epByBaHHsI. MacoBa 3aroTiBjisi 1€peBHOTO
najavBa (HasiBHA HaBiThb y PO3BUHEHUX Kpa-
iHax) MPU3BOAUTHL 10 BUPYOYBaHHS JIiICOBUX
HacaIXeHb, 4acTO HEBIIHOBHOIO, 3 YyciMa
HEraTUBHUMM HaCJIiIKaMU JJIs1 €KOJOTiYHOIO
CTaHy JOBKLLIS.

3eJleHi HacaIKeHHsI HaceJIeHUX MYHKTIB,
cafiB, CiIIbrOCHYTiAb IIOPIYHO BOCEHU CTBO-
pIOIOTh 3HA4YHI OOCSATM CaMOBIZHOBHOI MpHU-
POIHUM YMHOM OioMacu, siKa, sIK MpaBuUJIo,
HE BUKOPHUCTOBYETHCS, a B JESIKMX BUMAI-
KaX CTBOPIOE MpobyieMu 3 1i NMpUOMpaHHIM
Ta yrwiizauiero. g depMepcbKux rocmno-
JapCTB, MAJIMX CLTIbCHKOTOCIOAAPCHKMX ITifI-
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MPUEMCTB, BiIJIaJIEHUX Bill MEpeX €JIEKTPO-,
ra3oriocTayaHHsi, BHUpPIlIEHHS MpoOJeMU
aBTOHOMHOIO €Hepro3abe3rneyeHHsI JIaBHO
Ha3pijo.

AHaJIi3 oCTaHHIX JOCJIKeHb i myO.TiKanmiii.
Ha cporogHi moOHOBIIOBaHiI JKepela eHep-
rii 3afiMaloTh 3Ha4YHE MicClle B eHeproodaaaHci
KpaiH cBiTy. fK cBimuath gaHi MixHapo-
HOro eHeprernyHoro arenrcrtsa [2], 13,1 %
nepBMHHOI eHeprii B ¢Biti B 2010 p Oyjo BU-
poOJieHO 3 BiTHOBJIIOBAHMX JIKEpes eHeprii,
OiJIbLIY YaCTHMHY SIKMX CKJajia 6iomaca - 9,9
%. 3a miepion 3 1991 p. crioXXuBaHHS eHepril
3 BiZHOBJIIOBaHUX JkKepea B €C 3011bIIMIOCS
B 1Ba pas3u i ckiuano B 2009 p. 153 muH. T/piK,
a00 9 % 3arajbHOTO eHeprocnoxuBaHHsI €C-
27. Eneprig 3 6iomacu ckijana 107,1 miaH. T.
(70 % Bin ycix BimHOBIIOBaHUX JKepen) [3].

BupooHuurso enexkrpoeHeprii B €C B oc-
TaHHiI poKU TpuMaeThcsd Ha piBHi 3200...3300
TBreron/pik. Ha 4yacTKy BiZHOBIIOBAaHUX
mxepen eHeprii (BAE) npumnanae 6ausbko 21
% 3araJlbHOro 0OCSTY BHUPOOHMIITBA €JICK-
TpoeHeprii. Y CTpyKTypi BUpOOHMIITBA €JIeK-
TPOEHEPTil 3 MOHOBIIOBAHUX JIKEPEJ Meplie
Micue 3aiimMae rigpoeHepretuka (57 % ycix
BIE), opyre i TpeTe Micle — €Heprisl BiTpy
(21 %) i 6iomacu (19 %). Bcboro 3a paxyHOK
BimHOBMOBaHUX Jxkepen eHeprii B €C B 2020 p.
MMOBMHHO OyTH 3a0e3mnedyeHo 34 % 3arajJbHOTO
CIOXMBAHHY eJieKTpoeHeprii. BupoOHULITBO
eJeKTpoeHeprii 3 6ioMacu (TBepaa Giomaca,
OpraHiyHi Bigxoau, 6iora3z) Ma€ MOTPOITUCH i
npocsartu 300 TBreroa/pik [4].

IIpuponHo1o 3aMiHOIO BUKOITHOI IajuB-
HOI CUPOBUHM OyJia i 3aJMIIAETHCS NajJvBHA
CUPOBMHA POCIMHHOIO MOXOKE€HHS. AJlb-
TePHATUBOIO TBEPAOMY MaJIUBYy (BYTiLIO) Y
PO3BMHEHMX KpaiHax BXe He MeplIri pik
€ TIeJIETMU — TpaHyJIbOBaHI BiIXoau IepeBO-
00pOOHOI MTPOMMUCIOBOCTI (TUpCa, TpicKa) i
CUTBCBKOTO TOCIogapcTBa (JIy3ra COHSIIIHU-
Ka, cojJioMa 3epHOBHUX). Terora 3ropsiHHS
nejeT 0Ju3bKa 10 BYTiJIbHOI, ajie MPU 1X 3ro-
panni Bukua CO, B 10-50 pasis MeHIIMid, a
3011 — B 15-20 pasziB. BignmoBigHO g0 Tex-
HoJIOrii, B aJlbTEpHATHUBHI NaJIMBHI OpUKETU
MOXHa MepeTBOPIOBAaTU OyIdb-sIK€ CMITTS:
TUPCY, KOpY HE€pEB, OYEpeT, COJIOMY, CiHO,
BiAXOIM KYKYPYA3U i COHSIIHMKA [5].
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OcTaHHIM YacoM 3HayHa yBara IpuIi-
JIIETBCS TEXHOJIOTISIM BHUPOLIYBAaHHS 1 Ile-
peEpOOKM TEXHIYHUX KyJIbTYp, TaKMX K. pi-
Mak, cosi, KyKypy/a3a Ta iH. IS BApOOHMILITBA
naauBa (6iomusesnb, Oioe€TaHOJ Ta iH.), ale
TaKU Migxig MoTpedye BinBeleHHs I iX
BUPOIIYBaHHSI CIJIbIOCHYTilb, 110 MOXHA BU-
KOPMCTOBYBATHU 11 3a0€3MEUYEHHS JIIOJICTBA
Xer, KOl Ha chOrogHi He BUcTayae. Kpim
TOTO, ChOTOJIHI B YKpaiHi CIocCTepira€Tbcs
CTpPIMKE 3HMKEHHS TIPOAYKTUBHOCTI TPYHTIB
yepes 3MEHILIEeHHs BMICTy Tymycy. Tiabku 3a
octaHHi 20 poKiB 3amacu ryMycy CKOPOTHUJIN-
cs Ha 25-30 %, mopiuHi BTpaTu 3arajaom Io
VYkpaini craHoBaaTh 11,4 MJIH. T., a IOpiYHi
BTpaTh TymMyCy B YOpPHO3eMaX CKJagaloTh y
cepenaboMy 0,5-0,8 T/ra. ¥ 1991-1995 pp.
nedinuT OanaHCy rymycy 30iabIUMBCI B 2,5
pas3a TIOpIBHIHO 3 IONEpEeAHIM MepiogoM, a
ctanoM Ha 2011 p. — Mmaitke y 8 pasiB [6].
BonHouac, 3a ganumu JepkaBHOI CIIy:KOuU
CTaTUCTUKU, BHECEHHSI MiHepaJIbHUX JOOPUB
y 2017 p. nopiBHsiHO 3 1990 p. ckopoTuio-
ca B 2,15 pa3a, a opraHiyHuUX HOOpPUB - Yy
27,8 paza [7]. Tomy, Ha Hall MOIIsAA, BUpi-
LIIEHHS OpobaeMu aediluTy eHepropecypciB
BUPOIIYBaHHSIM 1 MepepoOKOI0 TEeXHIYHUX
KYJIbTYp, SIKi iIHTEHCMBHO BUCHAaXYIOTh 3€M-
JIi, B YMOBax, SKi CKJIAJIMCSI, € HE TIJIbKUA HE-
JOLIIbHUM, a i HENPUITYCTUMUM.

Mera pociaimkenns. OOrpyHTYBaHHS
MOXKJIMBOCTI Ta JOCJIiIXKEHHSI €(EKTUBHOCTI
BapiaHTIB yTUJII3allil JUCTSAHOI OiloMacu M iH-
LIMX POCIMHHUX BIAXOMIIB SIK €HEPreTUYHOIO
pecypcey.

BukiiaseHHs OCHOBHOTO MaTtepiaay I0cCJi-
JUKeHHs1. 3eJIeHi HacaJXXeHHS € MPUPOIHUMU
aKyMyJISITOPaMM COHSIYHOI €HEPril, IKy BOHU
3aMacaroTb MPOTITOM CBOI'O XXUTTSI CUHTE30M
OpraHiYHUX CIIOJIYK, ()OPMYIOUM 3 HUX KPOHY
Ta KopeHi. HalinmpocTimmii cnocid BUKOpU-
CTaHHY 4YaCTWHU 1Ii€l €Hepril — Le 3aroTiB-
JIS Ta CHajJieHHs NEPEeBUHU Y BUIJISIAL APOB,
SIKMIA 3JJaBHA BUKOPMCTOBYETHCS JIIOJICTBOM,
ajie MPU3BOAUTh IO 3HUILEHHS JiCOBUX Ma-
cuBiB. YactuHa OiomMacu OaraTopiyHuUX 3e-
JIEHUX HacaIkXeHb, sSIKa CaMOBiIHOBIIOETb-
Ccs LIOPOKY i Moxe OyTM BMKOpMCTaHa 0e3
3HUILEHHST POCAUH — 1€ JIMCTIHWUIA MOKPUB.
MOXJIUBICTH BUKOPMCTAHHS JIMCTSIHOI 0Oio-
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Macu OOMEXYEThCS MpoOIeMaMU TOCTYIHO-
CTi, 30MpaHHS Ta TpaHCHOpPTyBaHHs. Onaje
JIUCTS. MOXHa pO3MISIIATU SIK €HEpropecypc
OaraTopiyHMX 3€JICHMX HacaIXeHb HaceJe-
HMX TIYHKTIB, CaliB, ajie Maiixke HE A€ KO-
PHCTI Y ILOMY pO3pi3i, a 4aCTO MOTpeOy€E BU-
TpaT Ha NpUOMpPaHHS Ta BUBE3CHHSI.

o6 ouiHUTU O00’€MM JNUCTSIHOI Macu
3€JIEHUX HAacalXeHb IIapKiB, HaCeJIeHUX
NYHKTIB MOXHa BUKOPUCTOBYBATH TakKl JaHi:
Ha OJHOMY TeKTapi pocTe B cepeaHboMy 260
JepeB; Bara JIMCTS OJHOIO JepeBa CepeaHbO-
ro Biky - 35 xr, Moiogoro - 6am3bko 10 Kr
(Mosomi 3aiimarorh Oym3bko 40% 3araiib-
HOI TUIOLII 3€JIEHMX HacaaXeHb). 3arajb-
Ha Bara JIMCTOBOI MacW B CEPeAHbOBIKOBHUX
HacaJaXeHHsX 3 1 rekrapa ctaHOBUTH 9,1 T,
Mojiomux — 2,6 T, Bara 1 M® BOJIOrOro JIMCTS
— 300 kr [5, 8].

[nst ouiHKM 00’€MiB JIUCTSIHOI MacH y
CaliBHULTBI, MOXHa BUXOIMUTHU 3 TOrO, IO
MJIOJOBI Ta STIAHI AepeBa BUCAIXKYIOTb 31
miabHicTIO B cepeaHboMy 2000 -5000 ne-
peB/ra. B3sBLIM TUIIOBUM NpeaCTaBHUKOM
S0JYHIO 32 JAaHUMM JOCHTIIKEeHb [9] mig ce-
pPEeIHBOTO AepeBa AiaMeTpoOM CTOBOypa 8§ cMm
Maca JIMCTS B CyXOMYy CTaHi BaxXuTb 838 T,
1o B nepepaxyHKy Ha 50 % BoJIOTICTh CKJIa-
ne TIpuoim3Ho 1676 r (mpuitMeMo U1 3pyd-
HOCTi 1,6 Kr JIMCTSIHOI Macu B CEPeIHBOMY 3
nepeBa). Toai BUpaxoByEMO MUTOMUI 00’€M
JIMCTSIHOI MacH 3 OJHOIO rekrapa camy:

m_ = 3500 * 1,6/ 1000 = 5,6 T/ra.

3a ganumu epkaBHOI CJTy>KOU CTaTUCTHU-
KM, IUIOLIA TUIOJOBUX Ta SITIAHUX HACaIKE€Hb
y 2018 p. B YKpaiHi cknana 228 Tuc. ra. 3 HUx
IUIOIA 3€PHATKOBUX (SI0JIyHSI, rpyllia, aiiBa)
Ta KiCTOYKOBUX (aOpMKOC, BUIIHS, CIMBa Ta
iH.) HacaJXeHb y TUIOJOHOCHOMY Billi CiJib-
CBHKOTOCTIONaPChKUX ITIMPUEMCTB csTae 46,
I THC. ra, HUX e KyJbTyp y I'OCIOJapCTBax
HaceneHHs — 120,1 tuc. ra [9].

3BiICH MOXJIMBUI LLIOPIYHUIA 00’ €M JIUC-
TSIHOI 6ioMacu cajliB CiIbCHKOTOCITOAAPCHKUX
NIANPUEMCTB

m__ = 46100 * 5,6 = 258 tuc.r,

3arajbHMiA i3 caiB 3 ypaxyBaHHSIM ToOC-
MoAapCTB HACEJEeHHS

m_ = (46100+120100) * 5,6 = 931 tuc.T.
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Axuro Oyne 3i0paHa i mepepobJeHa Julie
MOJIOBMHA BCHOIO OMNAJIOr0 JIMCTS, TO (hak-
TUYHA, AOCTYIIHA UISI MEpepoOKM JIMCTSHA
Oiomaca 11 cajiiB CiJIbrOCIIiANPUEMCTB

m .= 258 * 0,5 = 129 tuc.t,

3arajbHa i3 cafiB 3 ypaxyBaHHSIM TOCHO-
JapCTB HACEJICHHS

m,=75%05= 465 TuC.T.

11 BU3HAUYEHHS HaWOiAbII JOLIJILHOIO
Ta €(PeKTUBHOIO METOY MepepOOKMU ONaaIoro
JIMCTSL TIPOBEACHO MOPIBHSJIbHE HOCIIIKEH-
HSI TPbOX, HA Halll TMOIJIsA, HAWOLIbLI MpU-
BaOJIMBUX CYYaCHUX TEXHOJIOTI IepepoOKu
NoAiOHMX BIAXOMdIB, a caMe:

- BUPOOHUILTBO NAJMBHUX OPUKETIB Ta iX
MOJaIblEe CITAJICHHS;

- 1LIEHTpali30BaHE CHAJIEHHS JIMCTSIHOI
MacH y MipoJi3HUX KOTJaXx;

- BUMPOOHHULTBO 0iorasy 3a IOMNOMOIOIO
TeXHOoJIorii OpodiHHSA y Oiora3oBuUX IeHepa-
TOpax.

B ocHoBi TexHoJOrii BUPOOHMILITBA Ma-
JIMBHUX OPUKETIB JIEXKUTh MPOLIEC MPEeCyBaH-
HS BiIXOAIB i JayXe MOApiOHEHMX BiIXOMdiB
IepeBUHU (TUPCU) Mif BUCOKUM TUCKOM (3
HarpiBaHHsIM abo 06e3 Hboro). Ha manuBHi
OpUKeTHM MOXXHA NEepeTBOPIOBATU Pi3Hi Bijl-
XOIIU: TUPCY, KOpPY JepeB, OUEpPET, COJOMY,
CiHO, ormaJie JIUCTS, BIIXOAU KYKYpPYI3H, 1 CO-
HAIHUKA. MilHicTh 1 dopMy OpUMKETH Ha-
OMpaloTh MPECYyBaHHSIM i MAKCUMaJIbHUM BU-
cylnyBaHHSM. [HOAI [J1s1 mOJiNIIEeHHS SIKOCTi
MPOAYKTY I0JAI0Th OAWH €KOJOTiYHO YMCTUIA
3B’S13yBaJIbHUII KOMITOHEHT.

Js BCiX BMAIB CUPOBMHM ONTUMAaJIbHA
BOJIOTiCTh TTOBMHHA cTaHOBUTH 8 %. [liama-
30H BOJIOIOCTi UIS1 YCIILIHOTO IpecyBaHHS
Mae Mexi Bim 5 mo 12 %. 3a Bosorocrti 10
15 % OpuKeT TIpecyeThbcs, ajie MOro SKiCTh
MOTIPIIYETHCS A0 HETOBAPHOIO BUIJISAY, a
MPOAYKTUBHICTh Mpolecy — MiHiMalbHa. 3a
BoJIOrocTi MeHIe 5 % mporiec popMyBaHHS
OpUKETY YCKIAAHIOETHCSI.

ITanuBHiI OpuKeTH, OTpUMaHI 3 PpOC-
JIMHHOI CHUPOBUHHU, € €KOJIOTIYHO YUCTUM
npoaykrtoM. CITOJly4HOI PEYOBUHOIO € Ha-
TypaJibHU# JirHiH. IlopiBHSIHO 3 TNpUpPOA-
HUMM JpOBaMM - OpUKETH uyepe3 Oiablny
LIIBHICTh JOBLIE TOpsAThb. ToMy migkiaamaTu
B miu (KoTtes1) OpukeTH MOXHa pime B 2-4
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pasu. 3os1a Imicias 3ropsgHHs ckiagae 1-3 %
Big moyaTtkoBoi Macu. 11 MopiBHSIHHS: 30J1a
Bil 3ropsiHHSI KaM’SIHOTO BYTULIS JOPiBHIOE
30-40 %, npuponHux apoB — 8 -16 %, ne-
peBHOI Tpicku — 11-18 % [12]. Jo Toro x
30,1y MOXHa BUKOPMCTOBYBATH SIK €KOJIOTiU-
HO yucTe 100puBo. IlajuBHI OpUKETH MalOTh
BUCOKY TEIUIOTBOPHICTh — Yy CEpeIHbOMY B
2 pa3u GiIblIy IPOTH APOB. [XHS TemI0TBOp-
Ha 3JaTHICTh MOPIBHSIHA 3 TEIUIOTBOPHICTIO
KaMm’stHoro Byriuid i ckinagae 14,51 MJIx/kr
(14510 MJIx/T).

AJle, K MOKa3aJii MPOBeIeHI HaMU PO3-
paxXyHKM, IJisi BUPOOHMUTBA 1 T MaaMBHUX
OpukeTiB BoJioricTiIO 8 %, HEOOXiZHO TIIe-
pepooutn 2,3 T AUCTIHOI Macu BOJIOTiCTIO
60 %. 3a X yMOB 3 Hel HeoOXiaHO Oye BH-
Januty 1,3 T Bosoru. Tox TeopeTUYHa Ma-
JIMBHA e(eKTUBHICTb 1 T TMCTSIHOI Macu (6e3
ypaxyBaHHSI BMTpAT €HEpril Ha CYIIIHHA 1
BUPOOHULITBO OpUKeETiB (MOAPiOHEHHST MacH,
npecyBaHHs) ctaHoBuTUME 6309 MK /T, a 3
ypaxyBaHHSIM BuTpatu 2933 MJIX Ha wmTy4-
HE BMIIApOBYBaHHS 1,3 T BOJIOIM OTPUMAEMO
qmiie 3376 MJIX/T nanuBHOI e(eKTUBHOCTI.
HaBeneHi MipKyBaHHSI HE JO3BOJISIIOTh PEKO-
MEHyBaTW Lieli MeTOH IJisi BUPIlUEHHS I10-
CTaBJICHOI 3a/ayi.

ITiponi3 - mpouec posmnany OpraHiyHUX
pEYOBMH MiA [i€0 BUCOKMX TeMIIepaTyp.
st Toro o6 TepMiyHMIA po3nan He mepe-
TBOPUBCS Ha 3BUYAliHE CITAJIIOBAHHS, 10 Ma-
Tepiany, SAKMA MIJAEThCS IPOJIi3y, IITYyd-
HO OOMEXYIOTh JOCTYN KUCHIO. [lipomnizHuii
KoteJ (puc. 1) MiCTUTb KamMepy MEPBUHHOIO

Iumoxig Eiioi
e KepyBaHHs
KonocHuk
MiponisHa (dhopcyHka)
Kamepa
Tenno- Kamepa

OBMIHHMK 3ropsiHHA

PucyHok 1 - liponi3Hnm Koten
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cHajloBaHHS a00 MipOJi3HY KaMepy, CXOXY
Ha TOMNKY 3BMYaMHOI TIeYl.

TBepae manauBo (OpoBa, TUpca, ACPEBHi
abo Top@’siHi OpUMKETH, MeJIeTHI TpaHyJun)
MOMIIIAETHCSI HAa KOJIOCHUK, 110 3a0e3Ievye
MNPUILIMB 10 TMajJuBa NEPBUHHOIO MOBITPS.
[Ticng Buxoay KoTjia Ha poOOYUIT peXuM
IOCTYI TEPBUHHOIO MOBITPS 3HAYHO OOMe-
KYIOTb, BHACJIiIOK YOTO TOPiHHSI NPaKTUYHO
MPUIKUHSETHCS, TPOJOBXKYE TOPITU TiIbKU
yacThHA NanuBa. TerioTu, sika BUALISETbCS
3a TaKMX YMOB, BUCTA4a€ IJisI PO3KJIadaHHS
pEIITA MaJMBa 3 BUIUICHHSIM ITiPOJIi3HOIO
razy — CyMilli JIETKMX OpTaHIYHUX PEYOBMH.

ITiponizHuii ra3 mpuMycoBoO, pimuie ca-
MOILIMBOM, IOTPAIUISIE Y BTOPUHHY Kamepy
— KaMepy 3ropssHHS abo Kamepy Jonajto-
BaHHS, B SIKY MOJAEThCS AOCTATHS KiJIbKICT
BTOPMHHOIO MOBiTpsl. Bim KOHTakTy 3 KucC-
HeM Harpituii (moHax 300 °C) raz ropuTh 3
BUJIUIEHHSM BEJIMKO1 KUJIBKOCTI TEIIa.

ITiponi3Hi TBepIONaaMBHI KOTJIU TpUBa-
JIOTO TOpiHHS, SK MpaBwiIo, e(eKTUBHIlli
Bin 3BuMuaitHuX. OgHAK CYTTEBOIO BHMOTOIO
JI0 MajJuBa JUIS MipOJII3HUX KOTJIIB € HU3bKa
BoJioricTh (10 8-10 %), 1110 He 103BoJIsIE Oe3-
MocepeIHbO BUKOPUCTOBYBATU TEXHOJIOTIIO
MipOJII3HOTO CHAJICHHS JJISI JIUCTSIHOI MacH,
a noTpedye IONepeaHbOTO BUCYLIYBaHHSI,
SIK€ € CKJIaJHUM i €HEproBUTPATHUM MPOLIE-
coMm. KpiM Toro, ueHTpasizoBaHe CITaJ€HHS
JIMCTSIHOI Macu NoTpeOye BUPILIEHHSI KOMII-
JIEKCY 3ajay LIoAO IHTerpaiil BiIIIOBIAHOTIO
oOsagHaAHHS, siKe Oyde 3aBaHTaXXEHE MPOTsI-
roM JIMIIE€ HETPUBAJIOIO Mepioay Yy CUCTeMU
TeIJIONOCTaYaHHS, SIKIIIO BOHU iCHYIOTh, 00
MEePETBOPEHHS OTPUMAaAHOl TEIJIOBOI €HEpTil
B iHIII BUAY (€JEKTPUYHY) IS Tepenadi ii
cnoxuBadyaM. BkazaHi 0OCTaBUHU HE J03BO-
JISIIOTh PEKOMEHAYBaTU LIl MeTonm ISl BU-
pillICHHS MOCTAaBJIEHOI 3a4a4yi y CiIbCbKOMY
TOCITOAAPCTBI.

bioras yrBop1o€eThcs mig yac Mikpo0ioJjio-
riYHOro po3KJjaJaHHsI 6ioMacu 4yu OiOBigXO-
IiB (po3KjaagaHHs 6ioMacH BiIOyBAa€ThCS ITif
BIUIMBOM TPbOX BHUIiB OakKTepiil), TBepauXx i
piIKMX OpraHiyHMX BiAXOMiB, SIKi 100YBalOTh
13 BIIXOIIB TBAapMHHUIITBA, XapyOBOl IIPO-
MUCJIOBOCTI, CTIiYHMX BOJ, TBEpAUX I100Y-
TOBMX BIIXOAIB, 31 CIELIAJIbHO BUPOIIEHUX
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€HEPreTUYHUX KYJIbTyp, HAIpUKJIa[d, CUIOC-
HOI KYKypyn3u, BomopocTteii. IlpuHummona
cxeMa yCTaHOBKHM HaBeleHa Ha PUCYHKY 2.

FA30BE CXOBULLE

(1) Komnpecop

’ dinbTp

3aBaHTaXXeHHA

: BIOPEAKTOP
Giomacu

MpucTpilt nepemiwyBaHHS

PUCYHOK 2 - [MpuHLMMoBa cxeMa 6iorasoBol
YCTaHOBKM

CkJtag Giora3zy HecTaOUILHUM 1 3aJ1eXKUTh
Big 6aratbox pakTopiB, 31€0iabIIOTO 1e: 55-
75 % wmetany, 25-45 % Byrjiekuciaoro rasy,
HE3HayHi JOMIIIKKA BOJHIO 1 CIpKOBOIHIO,
a30Ty, apoOMaTUYHUX BYIJIEBOAHIB, Trajore-
HO-apOMaTUYHMX BYIJIEBOIHIB. Moro Terio-
Ta 3ropsiHHA ckiaagae Big 21 go 27,2 MJIx/
Mi. Bin nepepoOku 1 T TpaBM, JUCTS, CUIIOCY
MoxkHa otpumatu Big 200 go 400 mi Giorasy
(Taba. 1). 3a TenioToro 3ropsiHHs 1 Mi Giora-
3y ekBiBajieHTHUI 0,8 Mi OpUPOIHOro rasy,
0,7 kr ma3yty abo 0,6 xkr 6ensuny [11].

Ta6nuua 1 - Buxig 6iorasy gnga pisHux tunie
cupoBuHM [11]

TUn CUPOBUHM Buxig rasy, M3 Ha
TOHHY CUPOBUHU

MHiM KopoOB’auUUM 38-52
MHiN cBUHAUMN 52-88
MNocnig nTawmHMm 47-94
Bigxoaw GinHi 250-500
MKup 1300
3epHo 400-500
'El;gzzlao,oiaTJiqmnnﬂ, cunoc, 500-400
[MiLepunH TEXHIYHUN 400-600
OpobuHa nmBHa 130-150

3araJilbHMMU TepeBaraMy TEXHOJIOTIi Iie-
pepPOOKM OpraHiYHMX BiIXOIB JJI1s BUPOOHM -
LTBa 0iorasy € Taki:

- KpiM razy Ha BHXOJl 3 CyXOrO 3aJIMIl-
Ky IIepepo0JieHOI CHPOBUHU OTPUMYIOTh
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BUCOKOS$IKICHI OiorymycHi goOpuBa, sKi 3a-
noO0iraloTh €po3il IPyHTY 1 30aradyrorTb po-
JIIOYM map;

- €KOHOMiYHi BUTOAM TaKOro IpoLEeCcy
nojsdraloTh B €(MEKTUBHIl Ta €KOJIOTiUHil
nepepoOl1Ii BiIXodiB 3 OTPUMAaHHIM Ha BUXO-
JIi KOPUCHMUX Y TOCHOAAPCTBI PEYOBUH;

- IIMpOTa U TMpaKTUYHA HEBUYEPITHICTH
CUpPOBMHHOI 0a3u. biorazoBi ycTaHOBKU MO-
KYTb €(DEKTUBHO BUKOPUCTOBYBATUCS Y Cijlb-
CbKOMY TOCIOJAPCTBI JJIST YTUJIi3allil MOCHiay
TBapUH, NiACTWIKA Ha ¢epMax, MaKyxu, pi3-
HOMAaHITHUX POCJIMHHMX BIIXO/IIB, 3arooira-
104U 3a0pyaHeHHIO noBKiig [13].

JloboBuit Buxim Oiorazy 3ajexXuTbh Bif
TUITy CUPOBUHM (TaGia. 1) i 1o6oBOI mopiii
3aBaHTaxkeHHd. g poboTn moOyToBUX Ta-
30BUX KYXOHHMX Ta OINATIOBAJbHUX MPUIaIiB
SIK CUpOBMHA LILJIKOM MPUIATHUN «HATYpalb-
HuUli» Oioras, 6e3 OyIb-sIKOro OYMILEHHS. Y
IBemii, ®inngaAii Ta ABcTpii Oiora3om 3a-
oe3neuyeThes 10 20 % BChOTO BHYTPILITHBOTO
croxuBaHH4 [11].

Po3paxyHky mokasyloTb, 1O 3a BUXOIY
300 m? Giorazy 3 1 T JIMCTIHOI MacHu cepel-
HBOIO TEIJIOTBOPHOIO 3AaTHiCTIO 24 MJIX /M3
OTpMMYyBaHa IIMTOMAa €HEProeeKTUBHICTh
1 T onaJjioro JMCTS MicJisl MepepoOKu y Oio-
ra3 ckiage 7200 MJIx/T, a ue Oiiblue HiX Y
MOIePEeIHbO PO3TISIHYTUX METO/IB.

Tomy Hali0inbII eEeKTUBHUM Ta €KOJIO-
riyHo O€3MeYHUM METOJIOM YTUJIi3allil JIMC-
TIdHO1 OloMacu HaMM BU3HAYEHUHA METOJ
OpOIiHHS 3 BUPOOHMLITBOM Oiorasy, sIKUM
3a0e3MeynTh OTpUMaHHsg Onm3bpKo v=300 m?
Oiorasy 3 KOXHOI TOHHM JIUCTSIHO1 OioMacHu.

HasenemMo po3paxyHKM MOXJIMBUX 00-
CATIB OTPMMAaHOI €Hepril 3a TakKOl TEXHO-
JIOTi€I0 BiJ mepepoOKu JUCTSIHOI Oiomacu 3
CaliB CUIbIOCHITIAIIPUEMCTB Ta TOCMOAAPCTB
HaCeJICHHS.

BpaxoByroun Bu3HauYeHi BUILE OOCTYITHi
00’eMM JTUCTSIHOI OioMacHu, OTPUMYBaHMIA
00’eM 0Oiorasy 3 mpoayktubHicTio V=300 M?
Oiorasy 3 KOXHOI TOHHM JIMCTSIHOI OioMacu
cKJIaje:

13 cafiB CLIBrOCHMIIANPUEMCTB

Voo = M, @ * v =129000*300 =

= 38,7 MIIH.M?;
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3arajbHUI i3 cadiB 3 ypaxyBaHHSIM TOC-
MOJapPCTB HACEJIEeHHS

Voo =m , *v= 465000*300 =

1125000 M3 = 139,5 maH.M>.

Buxonsiuu 3 TEIUIOTBOPHUX 30aTHOCTEM
npuponHoro rasy q . =33,5 MJIx/m’ Ta
Oiorasy 21-27 MJIx/M3 (IpuiiMeMO CepeaHe
3HaueHHs qbiora3 = 24 MJ/Ixx/m?), mepepaxy-
€MO OTpMMaHi 00’eMu Oiorasy y piBHO3HauyHi
3a TEIJOTBOPHOIO 3JAaTHOCTI O0’€EMU MpHU-
POIHOrO rasy BiAMOBIIHO

= /q, = 38,7%24/33,5 =

Ir Cri Gioras q6iora3

= 27,7 MIIH.M?;
nr ¢ - V6iora3 q6iora3 / an -
= 99,9 MIH.M?,
110 BiAMOBIJAE KiJbKOCTI €HEpTil
Q.. =V, . *aq,=27,7*106*33,5 ~
~ 928 TIx ~ 258 I'Bt*ron ~
~ 22, 5 TUC. T Had)TOBoro eKBiBaJICHTA;
Q.= = 99,9*%106*33,5 ~
~ 3347 TI[}K 929 I'Br*ron ~

~ 81,1 THC.T HAaPTOBOI'O €KBiBajleHTa

3a JaHMMU 3i 3B€JEHOr0 €HEePreTUYHOIO
OanmaHcy [14], piyHe CIOXMBaHHS TIPUPOJI-
HOTIO Ta3y y CiJIbCbKOMY rocrnogapctsi y 2017
p. ckiano 131 tuc.T HaPTOBOIrO €KBiBaJIEHTA.

OTtxe, 00’eM Oiorasy, IKMii MOXHa OT-
puMaTd 3 JIMCTS cajaiB, 3JaTHUM 3abe3mne-
yuti 17 % 1IopiyHOI MOTpedM CiTbCHKOTO
rocrnojapcTBa y MpUMpOAHOMY rasi Bii Iepe-
pOOKM JIUCTSIHOI MacH CaJOBUX HAaCaIXeHb
c.-T. HiAmpUeEMCTB i Maitke 62 % 1opiyHOl
MOTpeOU BiA MepepoOKU JIMCTSIHOI MacH 3a-
raJbHUX CaJOBMX HAcCaIXeHb 3 ypaxyBaHHSIM
rocrnoaapcTB HACEJICHHSI.

BucnoBku. Po3rngHyra npobiema yTuii-
3allii JUCTSIHOI 6ioMacH i iHIIMX POCIMHHUX
BiAXomiB y c.-T. MOigANpUEMCTBaX, depmep-
CBhKMX TOCIIOIapCTBaX, CUILChKUX HACEJIEHUX
nyHkTax. IlokazaHa MOXIUBICTb €(PEeKTUB-
HOI'0 BUPILLIEHHS NPpOo0JeMU BUKOPUCTAHHSIM
POCJIIMHHUX BiIXOMiB SIK JXXepeiaa eHeprope-
cypciB. OLiiHeHi LIOpiyHi 00’€MU pecypcHOiL
0a3u GiomMacHu, sika MOXe OyTM BUKOpUCTaHa
JIIS1 BUpOOHMIITBA eHeprii. Ha ocHOBI mpoBe-
JNIEHOr0 MOPIiBHSJIBHOTO AOCIIIKEHHS cydac-
HUX TEXHOJIOTiM TepepoOKM MNOAIOHMX Bia-
XOdiB BHM3HAUYEHUI HaNWOiIbIl e(PeKTUBHUIA
METOJI yTWJIi3allii JUCTSIHO1I 6ioMacu — Opo-
JIiHHS 3 BUPOOHUILITBOM 0Oiorasy.

139,5*%24/33,5 =
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Summary

Due to lack of their traditional energy sources (oil, gas, coal) and problems with their import, search
capabilities and the use of alternative energy sources technologies - an actual problem. Green areas populated
areas, gardens, farmland every year in autumn create significant amounts of biomass, which typically is not
used, and in some cases creates problems of its cleaning and recycling. For farmers, small farms, far from
electricity networks and gas supply, the problem is especially true independent power supply.

Goal. Substantiation of possibility and efficacy recycling options hardwood biomass and other
plant waste as an energy resource.

Methods Research: theoretical - analysis studied literature information resources, synthesis,
inductive, deductive, cash-comparative.

Results. Estimated annual volume of resource base for hardwood biomass that can be used for
energy production. On the basis of Comparative study of modern technologies of such waste, namely
the production of fuel pellets and their subsequent use as fuel for individual solid fuel boilers; centralized
incineration of pyrolysis boilers; Biogas production using fermentation technology in biogas generator
- The most effective method of disposal hardwood biomass - fermentation biogas. According to
estimates, the output of biogas from 1 ton. Leaf weight - 300 m?® with an average calorific value of
24 MJ /' m? The resulting specific energy of 1 ton. Weight the processing of biogas will be 7200 MJ /'t
is greater than other considered methods of disposal. The estimated potential volumes of the resulting
fuel and energy, estimated share in the structure of energy consumption.

Conclusions. Problem of hardwood biomass utilization plant waste and otheragricultural enterprises,
farms, rural communities is considered. The possibility of effectively solving the problem of recycling
useful as a source of energy. Estimated annual volume of resource base of biomass that can be used
for energy production. On the basis of Comparative study of modern technologies of processing such
waste The most effective method of disposal hardwood biomass - fermentation biogas.

Keywords: waste recycling, green spaces, hardwood biomass, biogas, alternative energy sources,
energy independence.
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AHHoOTauNs

B cBs3u ¢ HEXBATKOM COOCTBEHHbLIX TPAAMLIMOHHbBIX SHEPropecypcoB (HepTu, rasa, yr/sis) v rnpobrie-
MaMu C X UMIOPTOM, MOUCK BO3MOXXHOCTEMN U TEXHOJIOM MU MCIO/Ib30BaHMS HETPAANLUMOHHBIX MCTOYHM-
KOB 3HEPIruu - aKkTyasibHasl 3a4a4a. 3e/1IeHbIe HaCaXXAeHMs HaCe/IeHHbIX MYyHKTOB, Ca40B, CeJIbX03Yroami
e)XXerofHoO OCEeHbIO CO34aloT 3HaYUTE/IbHbIE 06beMbl BMOMACChl, KOTOPAS, KakK MpaBnsio, He MCO/b3Y-
eTCsd, @ B HEKOTOPbIX C/Iy4asgx CcO34aeT rpobsieMmbl ¢ ee yOOopKoU u yTuamlaumen. [ia pepmepckmx
XO3SIMICTB, MaJlbIX CE/IbCKOXO3SIMCTBEHHbIX MPEArnpPUSITUM, YAAIeHHbIX OT CeTeu 3/1EKTPO-, ra30CHabe-
HUs, peLueHue rnpobsiemMbl GaBTOHOMHOIO 3HepProobecrieyeHnss 4aBHO Ha3pPesIo.

Llenb. O60CHOBaHMEe BO3MOMHOCTU U HCCe4OBaHUEe 3HGDEKTUBHOCTU BAPUAHTOB YTUIN3ALINM
JINCTBEHHOWM GMOMacChl 1 APYIrMX PACTUTE/IbHbIX OTXO40B B KAYECTBE IHEPreTMYeCKOro pecypca.

Meroabl nccrnegoBaHUNA: TEOPETUYECKNE - AHAJIN3 MCCIIEAYEMbIX JINTEPATYPHbBIX MHBOPMALMOHHBIX
PECYPCOB, CUHTE3, MHAYKTUBHbIN, AeAYKTUBHbIN, PACYETHO-CPABHUTEIIbHbIM.

Pe3synbrarbl. OLeHeHbl exxerogHble 06beMbl PecypCcHor 6a3bl o JIMCTBEHHOM GMOMAacce, KOTOPAas
MOXKET ObITb MCIO/Ib30BaHa AJ1S MPOM3BOACTBA dHeprm. Ha ocHoBe rnpoBeaeHHOro CpaBHUTE/IbHOMO
MCC/1e4OBaHMS COBPEMEHHbIX TEXHOIOMMM NepepaboTki nogobHbIX OTXOA40B, @ MMEHHO. MPOM3BOACTBO
TOM/IMBHbIX GPUKETOB M WX AAJIbHeNLIee MCMO/Ib30BaHNEe B KaYeCTBe TOM/IMBAa AJIS MHANBUAYAIbHbIX
TBEPAOTOMN/INBHbBIX KOT/IOB, LI€HTPA/IN30BaHHOE CXKUIaAHMNE B MUPOJIN3HbBIX KOT/Iax; Mpomu3BO4CTBO 6GMO-
rasa C rmoMOLLIbIO TEXHOJIOM M BPOXKEHMST B GMOra3oBbiX reHepaTopax, onpeneseH Hambosiee aghhekTmB-
HbIYI METOL YTUIN3ALMN JINCTBEHHOU BMOMACChI - BPOXKEHME C MPOU3BOLCTBOM 6morasa. 1o pacyeram,
npu Bbixode 6uorasa m3 1 1. imMcTBeHHou macchkl - 300 M3 co cpenHer TernsioTBOpPHOM CrIoCOOHOCTbIO
24 MIx/M? nonydyaemasi yaesabHas SHepProdthheKTUBHOCTb 1 T. MAcChl rpu nepepaboTke B 6Moras cocra-
BuUT 7200 M/x/T, UTO 6O/IbLIE YeM MU APYIMX PACCMOTPEHHBIX METOAAX YTUIN3aLUMn. PaccumuTaHbl BO-
3MOXHbIE OOBLEMbI [10/1YH4aeMOro TOIM/IMBA M SHEPI MU, OLI€HEHAa OIS B CTRYKTYPE dHEPrornoTpebsieHus].

BbiBoAbl. PaccmoTpeHa npobsiemMa YyTUam3aumm JIMCTBEHHOM GMOMAacChl U APYIrMX PacTUTE/IbHbIX
OTXO4OB B CEJ/IbCKOXO3SIMICTBEHHbIX MPEANPUATUSIX, HDePMEPCKMX XO3SINCTBAX, CE/IbCKUX HACesIeHHbIX
nyHKTax. [1okazaHa BO3MOXHOCTb 3(hGHEKTUBHOIro peLueHus rnpobsiemMbl Mos€3HbIM HC0/Ib30BaHUEM
PaCTUTE/IbHBIX OTXO4OB KakK WCTOYHMKA dHepropecypcoB. OUeHeHbl exerogHble 06beMbl PeCypCHOM
6a3bl 10 GUOMACCe, KOTOPAasi MOXET ObITb MCI10/Ib30BaHa A/151 MPOM3BOACTBa IHeprv. Ha ocHoBse rpo-
BeeHHOro CPaBHUTE/IbHOIrO MCC/1€40BaHMS COBPEMEHHbIX TEXHOIOMrM rnepepaboTku nogooHbIX OTXO-
0B oripenesieH Hanbosiee 3(hPEKTUBHbBIV METOL YTUAU3ALMNU JIMCTBEHHOM GUMOMACChl - OPOXKEHMe C
rpomn3Bo4CTBOM 61Orasa.

KnroueBbie C/10Ba: yTUIN3ALMNS PACTUTE/IbHbBIX OTXOAOB, 3€/1eHble HaCaXXAEeHWs], JIMCTBEHHAas 6M1o-
macca, 6moras, HeTpPaanNLUMOHHbBIE MCTOYHUKIN SHEPIr UM, SHEPIrOHE3aBUCUMOCTb.
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