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AHomayia. 3pa3Kku 3a6pyOHeH020 8aHKUMU Memanamu rpyHmy 014 3aKAA0eHHA
sezemauyiliHux 0ocnidie 3 0OHOPIYHUMU Kysnbmypamu (KyKypyo3d, cop2o UyKpoee
ma cydaHcoKe) bynu 8idibpaHi 6ina waxm «[llaenoepadcbka» ma «bnazodamHa» y
syanedobysHomy peeioHi 3axioHozo [oHbacy. OcHosy peKynbmueosaHux OinfHOK
cmaHosue 8idsas 3 waxmHux nopid (LUIM) nomyxcHicmio 8-10 m, nepexkpumudi pisHUMu
wapamu 4YopHozemy abo 4eps8oHO-BYpOi 2aUHU WAAXOM CMBOPEHHA 080X murlig
Wmy4HUX Npoginie peKynbmueosaHux gidsasnie pexkynbmusayii 3 eHeceHHAM 30 cm
yopHozemy (30 cm HLLIY +LLITM) i 50 cm yepsoHo-6ypoi eauHu (50cm Y6+ LLIM). AocnidHi
3pasku rpyHmy o0bpobssnu 3,0 % (mac./mac.) 6iosyzinnsa. Memoto 0ocnidxceHHs 6yso
8UBYEHHA eghekm erisausy 000a8aHHA biosyzinna Ha rnpouyec mepmiyHoi decmpyKuii
biomacu cydaHcbKoi mpasu, KyKypyo3u ma UyKpoBo20 COp20, 8UPOWEHUX HA Pi3HUX
cybcmpamax — CKAado8UX WMYYHUX PEKYaAbmueO8AHUX npodginie (8epxHix wapax
YopHO3eMHOI Macu ma 4yepeoHo80-bypoienuHu). lpoyec mepmonisy cknadosux biomacu
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MPbOX CinbCbKO20CMOOAPCLKUX Kybmyp 8Ug4aau Memoodom mepmo2pasimempuyHo20
aHanizy. TepmiyHa OecmpyKuia biomacu mpbox 00cCnioHysaHuUx eudie pocauH
8i0bysanaca y 0ei cmadii: sunaposysaHHa 800U ma sAemkKux crnoayk (cmadia 1) i
PO3KAAOAHHA OCHOBHUX KOMIOHEHMIB: 2emilesnton03u, Ueatono3u ma aieHiHy (cmadis
2). Mepwuli eman npoxodus 6 dianasoHi memnepamyp 50-180°C. MMpouyec npoxodus
M0BifIbHO, MAKCUMGAsIbHA WBUOKICMb He nepesuwlysana 5-8%/xe, eKcmpemasbHa
mouyKa crnocmepizanacsa npu memnepamypi 100-110°C. Bmpama macu mina He3Ha4Ha,
4,5-7,5 %. [pyay cmaodito nodineHo Ha 08i ¢hasu: PO3KAAOAHHA XO/0Yentono3u 3
MOYAMKOM PO3KAAOAHHA AigHiHY (¢pa3a 1) i npunuHeHHA POo3KAAOAHHA ieHiHY ma
YMBOPEHHSA HE20PHOY020 3aAUWKY (¢haza 2). [lecmpyKuis xonouentonosu 8iobyeanacs 6
iHmepsani memnepamyp 190-390°C. Yepes senuKy Kinbkicme 2emiyentonosu 8 biomaci
0ocnionysaHux pocauH ii po3nad bys 3miweHull 8 obaacmes suwUX memmnepamyp.
Tomy Oiana3oHu pyliHYBAHHA 2eMiuentono3u ma Uesnton03u nepexkpusanucsd, i Ha
Kpusux ATl cnocmepizanacs nuwe 00Ha KpaliHA moyKa. [1poyec npomikas Ha 8UCOKUX
weuodKocmsx 3 nikom decmpykuii 8 iHmepsani memnepamyp 280-310°C. Bmpama sazu
makox byna Halibinbw 3HaYyHO i cmaHosuna 8id 50 0o 55%. Po3knAOAHHA ni2HiHY
8i0bysasnoca 0ocumeo MoginbHO, 3 00HUM HEe3HAYHUM MiKoM 8 diana3oHi memnepamyp
420-440°C. Bcma+HosneHo empamy sazu 26-30%. Ha nepwomy emani npoyec npomikas
rnepesaXxHoO 3 mMernao0no2AUuHAaHHAM, peakyii dpy2oi cmadii bynu ek3omepmiyHUMU 3
MOMIMHUMU Merna08uUMU eheKmamu 8 30HaxX po3nady Uesnrono3u ma sizHiHy.

BiomiHHOCmMi 8 mens08ux Xapakmepucmukax 6ioMmacu copao UyKposo2o, 8upouw,eHoi
Ha pi3HUx cybcmpamax ma 3 000asaHHAM biosyeinna 6ynu eusHauyeHi 8 npouyeci
mepmonizy. PyliHysaHHA 20n10uentos103u 8i0bysanoca nosinvHiwe 8 biomaci, 3ibpaHoi 3
MocyOuHU 3 4ep8oHO-bYpPoro 2aUHOO, Ha 8iOMIHY 8i0 sigHiHY, AKUl po3Kknadascs weudwe,
HiX y 0ocnidi de cybcmpamom bys HacunHul wap YopHozemy. Yacmka He2oproyux
3anuwkie byna malixe 8 2 pasu meHwor. Crnocmepieanoca HesHayHe 36inbweHHA
weudKocmi peakyii po3knadaHHA uyentonosu (e 1,2 pasu) ma 3Ha4yHe 36inbuleHHs
weuodkocmi peakyii pyliHyeaHHA nieHiHy (y 5 pa3sie). Y eapiaHmi 3 6iosyeinaam
crnocmepizanoca 6inbw nosHe 320pAHHA biomacu. LLIsudKicmb po3K1a0aHHA Uesntonosu
y 00cnidi 3 yep8oHO-bYpPOKD 2/IUHOK CMAAa 0ew,0 8ULWOH, XO4a PO3KAAOAHHA i2HiHY
8i0bysanoca nosinvHiwe. Yacmka Hezoprovux 3anuwkie 3pocaa y 1,8 pasa. TepmivyHe
pyliHysaHHA biomacu cydaHcbKoi mpasu Ha 0box cybcmpamax s8idbysanoca nodibHUM
YuHom. [lo0asaHH#A biosyeainna He 8UABUSO iCMOMHUX 8i0XUMeHb y mepMmidyHili nosediHyi
biomacu, supouw,eHoi Ha YopHo3emi Ha 8iOMiHY 8i0 docnidy 3 Yep8oHO-6YpPOIO 2AUHOK,
Oe sHeceHHA b6iosy2inna crnpusamo 3HAYHOMY CKOPOYEHHIO mpusasocmi mepmonisy.
Mepwuli eman mepmoniszy biomacu KyKypyo3u 6ys Oewo Kopomwum y 00cnidi 3
HACUMHUM Wapom YOpHO3eMy MOopPi8HAHO 3 YepB8OHO-BYPOIO 2AUHOIO i CYyrpPoBoOHY8ascA
MeHWoKw smpamoto macu. Taka # meHOeHYia crocmepieanaca npu po3KAAOaHHI
Xonouyentonosu. Mpu ybomy decmpykuyia nizHiHy y sapiaHmi 3 YopHO3eMoM mpusana
doswe, MoYKa ekcmpemymy 3miujeHa 8 0baacmes suWUX MemMiepamyp, WeuoKicme
npouyecy 6yna malixce 808i4i MEHWOO, HIX Y 8aPIAHMI 3 2/1IUHOIO, O YOCMKA HE20PH4020
301UWKy cmaHosuna 1,7. pasie suwie. binbw nosHe 320pAHHA biomacu Kykypyo3u
crocmepi2anoca Makox y eapiaHmi 3 6iosyzinaam.

Knroyoei cnosa: biosyzinnsa, epyHm, 2ipcbka nopoda, biomaca,mepmonnis
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Axmyanvnicme.

[ToTeHIian MapriHATLHUX 3eMeITh JIS
BUPOIIYBaHHS KYJBTYpP APYroro MOKOJiH-
HS SIK OioTaMBa MPUBEPHYB ITiIBUILICHY
yBary B ocraHHi poku (Blanco-Canqui
H., 2016). BupoOHuiTBO sIKiCHOI GioCH-
POBHHH Ha PEKYJIFTHBOBAHUX 3EMJISIX BH-
MaraTuMe BHECCHHSI ITO)KUBHUX PEUOBHH
a00 3MiH y IPYHTI JUTS CIIPUSIHHS 3aX0/IaM
Memioparii ta aetokcukamnii (Bielski. S.,
2015). OTxe HEeBIIKJIAJIHUM THTaHHSIM
€ BUKOPHCTAHHS TOTO, III0 YaCTO HAa3WBa-
FOTh «BIIIPAIbOBAHUMH TIOKUBHUMU Pe-
YOBHHAMID) TSI 3a0€3ICUCHHS BHCOKUX
BpOXKaiB 010EHEPTETHUHHX KYIIBTYD.

Amnaniz ocmanuix 00cnionceHv
ma ny6nikauii.

BioByrisuis,, OTpUMaHe TPH HU3BKHUX
TeMIiepaTypax IMipoii3y, CKIagaeTbCs
B OCHOBHOMY 3 asli()aTHYHUX 1 IEITIO-
no3Hux crpyktyp (Brown R.A. et al,
2006). Borm € xopommmM cydcTparom
JUIT PO3BUTKY OakTepid i rpubiB, sKi
MIHEpaTI3yIOTh 1X, YTHII3YIOUd TaKHUM
YHHOM PEIITH OPTaHiYHUX PEYOBHH B
TpyHTi. 3 MiABUIICHHSIM TEMIICPATypH
MipOoJTi3y BMICT 30JIM B O10BYT1JUTI 3a3BHU-
Yaii 30UIBIIY€ETHCS Yepe3 HOro TepMiuHy
CTaOUIBHICTD, TOAI SIK CIHIBBIJHOILIEH-
HSl BYIVICIIO, BOIHIO, KHUCHIO Ta a3o0Ty
3amkyetbes (Chaiwong K. et al., 2013,
Shih-Hao J. et al., 2013). Bpaxaetbcs,
0 BHCOKOTEMITEpaTypHe OiOBYriLIsl €
KpalmM Uit 3B°s13yBaHHs Byrrero (Day
D., 2005). Tomy BOHO XapakTepH3y€Th-
CsI BUCOKOIO IDTOMICIO TIOBEPXHI Ta MiK-
ponopucricTio. BomHouac mpoBemeHHs
MmipoNi3y MpU HHU3BKUX TEeMIepaTypax
MIPU3BOIUTE JIO OTPUMAHHS Oi0BYTLILIA 3
HHU3BKOIO a71copOIIiiiHO0 3narHicTo. CH-
pOBHHa, 3 SIKOT BUPOOJSETHCS OI0BYTiII-
7SI, TAKOXX BHU3HAYA€ HOTO BIACTHUBOCTI.
Hanpwukiaa, npu BHPOOHUITBI OlOBYy-

TLIS 3 OPraHIYHKUX BIAXOMIB 3 BUCOKHM
BMICTOM KaJlit0 MPOIYKT MiCTUTHME
OlTbIlle KaJito, HDK OIOBYTiUIS, BHIO-
TOBIIeHE TOBHICTIO 3 nepeBuHu (Chan
K. Y. et al., 2008, Sohi S.P. et al., 2010,
Ren X. etal., 2016. OTxe, cupoBUHA TS
BUPOOHUIITBA OIOBYTULIS, TEXHOJOTIS
BUTOTOBJICHHSI, @ TAKOX JTO3M BHECCHHS
BH3HAYAKOTh XapakTep [l O10ByTiLIS Ha
IPYHT 1 POCJIMHH, IO POCTYTh HA HHOMY.

Mema 0ocnidrcenns. Metoro 10cii-
JOKEHHsI OyJ0 BHBYCHHS €(DEKT BILIMBY
JIOIaBaHHs O10BYT/UISL HA IpOIeC Tep-
MIYHOT JeCTPYKIlT GioMacH CymaHChKOT
TpaBH, KYKYypPyA3H Ta IyKPOBOTO COPIO,
BUPOILNCHUX Ha PI3HUX cyOcTparax —
CKJIQIOBUX INTYYHHUX PEKYIBTHBOBAHIX
podiniB (BEPXHIX IIapax YOPHO3EMHOT
MacH Ta 4YepBOHOBO-0YpOi TIIMHM).

Mamepianu ma memoou
oocrnioieHv

Tpu eHepreTHYHI OTHOPIYHI KYJIBTY-
pu (KyKypyn3y, CYOJaHCBKY TpaBy Ta ITy-
KpPOBE COPrO) BHPOINYBaIH B MOACIH-
HOMY CKCIICPHUMEHTI Y BereTamiiHux
MOCyAWHAX 3 JBOMa THIIAMH IPYHTIB:
HacUMHOMY mmiapi wopHozemy (HIIIY)
Ta yepBoHO-Oypoi mmuu (YBI). 3pas-
KH 3a0pyIHEHOTO BAXXKUMH METajJaMu
IPYHTY UL I[BOTO IOCIIKCHHS OyIu
BiIOpaHi y JBOX MICISX OIS IIaxT
«[laBmorpanceka» Ta «bmarogatHa» y
ByIJIeHOOYBHOMY perioHi 3aximHoro
Hounbacy. OcHOBY peKyJIbTUBOBAHUX
IUITHOK CT@HOBUB BiIBANl 3 NIAXTHHX
nopia (LIIT) moryxkHictio 8-10 M, me-
PEKpUTHI PI3HUMH [IapaMy YOPHO3E-
My a0 4epBOHO-Oypol TIIMHH MUITXOM
CTBOPEHHS JIBOX THIIIB IITYYHUX TPOdi-
JIIB PEKYJIBTUBOBAHUX BiJIBaJIB PEKYJib-
TUBaLii 3 BHeCEHHsM 30 CM YOpHO3EMY
(30 cm HIIY +IIIT) i 50 cMm yepBo-
HO-Oypoi rmuam (50cm YUbI'+ LHIT).
3pa3ku IPYHTY Ta TIPCHKUX MOPII Bi-
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Oupanu 3 BepxHboro mapy rpysry (0-20
CM), PETEIIFHO MEPEMIITyBaIH Ta BHCY-
nyBanu Ha moBiTpi. JlocmimHi 3pasku
rpyHTy 00pobmsum 3,0 % (mac./mac.)
OioByriuis. bioByrimis, 3acTocoBaHe
B I[LOMY JOCIIPKEHHI, OyJI0 OTPHUMAaHO
NUIAXOM MIPOJTi3y TOPIXOBOI IIKapay-
. 3pasku cyocrpary (0,5 kr) HeoOpo-
OneHoro Ta 00OpoOJIEHOTO OI0BYTULISIM
TOpPIXOBOI INKApaTyld YOPHO3EMY Ta
4epBOHO-OypOi TIMHU 3 TOMIIIAIH B
nocynuHu. I1’ATh HACIHHH KYKypYI3H,
CYIAHCHKOI TPaBHU Ta I[yKPOBOTO COPrO
Oyny BHCAIDKEHI B KOXKHY IMOCYAWHY, a
MOTIM TPOPIHKYBAIHACA 10 3 POCIHH
TICIIST TIPOPOCTAHHS. YCi TOPIIUKHU IIIO-
JTHST TOBOJIMJIM JI0 BMICTY Boau 75% mo-
JTHOBOi EMHOCTI 3a Baroxo.

[Iporiec TepMonizy CKiagoBUX 0io-
MacH CUTBCBKOTOCIIONAPCHKUX KYIBTYP
BUBYQIA METOJOM TEpPMOTPaBIMETPUY-
HOTO aHaji3y. AHajli3 MPOBOIWIN Ha
nepuBatorpadi Q-1500D dipmu  «D.
Maymik-M. Taymik-JI. Epneit». Bymn
3apeecTpoBaHi Au(pepeHIiaibHI BTPATH
Macy Ta e(peKTu HarpiBaHHs. Pesynbra-
TH BUMIPIOBaHb 00POOJISIIH 32 TOTTIOMO-
TOI0 TIPOTPaMHOT0 KOMIUIEKCY, IO BXO-
IUTH 10 KOMIUICKTY ITOCTABKHU IIPIJIALY.
3pasku OGiomMacH aHai3yBau TUHAMIY-
HO mpu mBHIKOCTI HarpiBanas 10°C/
XB B arMocdepi MoBiTps. Maca 3pa3kiB
cranoBmwia 100 mMr. PedoBuHOM0O TOpiB-
HSIHHS CITYKHB OKCHJI QJTFOMIHIFO.

Pesynvmamu 0ocnionceHHs
ma ix 062080peHHA.

Tepmiuna  jgecTpykuis  Giomacu
TPHOX JOCITIDKYBAHUX BHIIB POCIHH
BiJI0OyBasacs y JiBi CTaIii: BUIIapOBYBaH-
HSl BOJM Ta JIETKUX CHONYK (ctamist 1) 1
PO3KIIaIaHHS OCHOBHUX KOMIOHCHTIB!
TeMILICTIONIO3H, IIEITIONI03H Ta JITHIHY
(ctamis 2). Ilepmmit etanm mpoxoiuB B
nianasoHi Temneparyp 50-180°C. Ilpo-

I[eC POXOHB MOBLTBHO, MAaKCHMAJIbHA
NIBUJIKICTh HE TiepeBuIyBana 5-8%/Xs,
eKCTpeMallbHa TOYKa CIOCTepiramsacs
npu Temmeparypi 100-110°C. Brpara
Macu Tina He3HauyHa, 4,5-7,5 %. Jpy-
Ty CTaJil0 MOIICHO Ha Bl (a3u: po3-
KJIaJaHHsI XOJIOIIETIONIO3U 3 TI0YaTKOM
po3kiaganHs JirHiny (¢asza 1) 1 npu-
MIHEHHSI PO3KJIaIaHHs JIICHIHY Ta YTBO-
PEHHS HEropro4oro 3ainuimky (dasa 2).
JlecTpyKIlisi XOJIOIEIIONIO3H Bi0yBasia-
cs B inTepBaii Temmneparyp 190-390°C.
Yepes BeIHMKY KUTbKICTh TEMILICTIOIO3H
B Oiomaci JOCHIUKYBaHUX POCIUH ii
posmnaj OyB 3MilllecHUH B OOJIACTh BH-
NIMX Temmeparyp. ToMy aiana3oHu pyi-
HYBaHHS TEMILETIONI03M Ta IIEITIOI03U
nepekpuBaiucs, i Ha kpuux JTI cro-
cTepiraiacs JHIIe OHa KpalHs TOYKa.
[Ipomec mpoTikaB Ha BHUCOKUX IIBHUJ-
KOCTSIX 3 TIKOM JIECTPYKIII B IHTepBai
temneparyp 280-310°C. Brpara Baru
TakoXk Oysia HaWOULIBIN 3HAYHOK 1 CTa-
gosuna Big 50 mo 55%. PoskmamaHas
JITHIHY BiZ0YBajg0Cs JTOCUTh MOBIIBHO,
3 OHMM HE3HAUYHUM MIKOM B Jiana3oHi
temneparyp 420-440°C. BcraHoBieHO
BTpaty Baru 26-30%.

Ha nepmiomy erarti nporiec mpoTikas
MEPEBAXKHO 3 TEIUIONMOIIMHAHHAM; pe-
aKii Apyroi ctaii Oyau eK30TepMiuHU-
MH 3 IIOMIiTHHUMH TEIUIOBUMH €(EKTaMU
B 30HAaX PO3IMAay LEIIONI0O3H Ta JITHIHY
(puc. 1).

BinMiHHOCTI B TEIJIOBHX XapakTe-
pHCTHKaX OlOMacH COpro IyKpOBOTO,
BUPOIIEHOI Ha pi3HHUX cyOcTparax Ta 3
JIOJIaBaHHSM O10BYTLILIS OyJIM BH3HAUCHI
B IIpo1ieci TepMori3y. PyiiHyBaHHS romo-
LEITIONIO3  BiIOYBaJIOCS TOBUIBHIIIE B
Oiomaci, 310paHoOi 3 TOCYIWHH 3 YEPBO-
HO-0YpOI0 TIIMHO0, Ha BIIMIHY BiJI JITHI-
HY, SIKHI PO3KJIaIaBcs MIBUAIIE, HIK y
Jocini Je cyoctpatoM OyB HACHITHHUMA
map 4yopHosemy. YacTka HEroprovnx 3a-
JUIIKIB Oysia Maike B 2 pa3d MEHILOO
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1. TepmiuHi XapaKTepHCTUKH PO3KJIaJaHHs 6i0MacH IyKPOBOIO COPro

HIIY HIIY + BioByriis
= =
: 2 | : 5 | =
< 5 < =
. o) z T (o] RS o
Crapis %ﬁ % = § Lo)n § E a4 §
= 2 €5 = = 2 €5 =
2 o £'E s 2 o 52 s
=5 2 Qo K = a e o H =
2 EL | 88 2 & £, | 5B £
= =3 = 8 Mm = =32 = g m
1 50-160 100 7.4 5,8 40-150 100 8,0 5,71
II 160400 | 290 24,4 52,92 | 150400 290 27,6 54,27
11T 400-630 | 420 1,2 25,78 | 400-600 440 6,4 28,96
1 60-170 100 6,4 7,42 60-160 100 6,4 5,66
I 170400 | 290 21,4 53,97 | 160400 290 24,4 52,92
I 400-580 | 430 2,0 30,07 | 400-580 420 1,2 25,78
(tabm.1). Crocrepiranocss He3HaYHE  BaJOCS MOBUIbHINIE. YacTKa HETOPIOYUX

30UTBIIICHHS IBUIKOCTI PEakIlii po3Kiia-
JlaHHs 11emono3u (B 1,2 pa3u) Ta 3Ha4HE
30UIBIICHHS IIBUIKOCTI peakiiii pyHHy-
BaHHs JirHiHy (y 5 pasiB). Kpim Toro,
TOYKa EKCTPEMyMY PYyHHYBaHHS JITHIHY
Oyia 3mileHa B 00J1acTh OLTBII BUCOKUX
temreparyp. Kpim toro, y gocnini 3 6io-
BYT'ULISIM CHOCTEpIranocst OiuIbII TOBHE
3ropstHHst Oiomacu (puc. 4). [IBuakicTh
PO3KIIaIaHHs LEITFONIO3H Y TOCTII 3 4ep-
BOHO-OypOI0 TJIMHOIO CTaja Jemio BH-
1010, XO4a PO3KJIaJIaHHs JITHIHY BifOy-

35 4

DTG, %/min

25 4

3aJTMIIKIB 3pocia y 1,8 pasa.

Tepmiune pyiiHyBaHHS GioMacH cy-
JIAHCHKOI TpaBH Ha 000X cyOcTparax
BiIOyBaoCcs moaioHuM yuHOM. [IpoTe
y BapiaHTi 3 YEePBOHO-OYpOI0 MIHHOIO
eKCTpeMallbHa TOYKa  PO3KIIATaHHS
[ENFONI03U Oyna 3MilleHa B 00acTh
3 OULIBII BHCOKMMH TEMIIEpaTypaMH,
pyWHHYBaHHS  JITHIHY  BigOyBajocs
JeNo MIBHIIIE, a YacTKa HEroprodo-
ro 3aJUIIKy Oyna MeHmow B 1,3 pasu
(Tabn.2). JlomaBaHHs OiOBYri/UIA He

100 200 300

= HIIY+6ioByrimis

HINY ~ =———YBI'+6ioByrimis

400 500

Puc.4. Kpusi DTG TepmoJii3y [yKpoBOro copro y 10cJiaili 3 101aBaHHAM
oioByrinas
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2. TepMmiuHi XapaKTepHCTHKHU PO3KJIAJaHHS 0ioMacH CylaHChKOI TPaBH

HIIY HIIMY + BioByrinis
ET. =

c | L2 = S -

i Q 8 z X S) Q 8 =SS S)
Crapis 5 § & p S ) ? & p S
3 & ERS = 5 & RS =

a - S s @ o S &

o e o = ) j=¥ ¥ QH <

E | Bo | 25| £ 2 | 5o | &5 | B

= =32 = =2 m = =3 = = Mm

1 60-170 110 7,0 5,86 60-170 110 7,2 5,0
11 170-390 | 290 24,0 51,91 | 170-390 280 24,0 54,0
il 390-550 | 430 34 26,26 | 390-570 430 32 26,2
1 60—180 110 6,4 6,87 50-170 110 7.4 6,53
11 180400 | 310 23,2 52,11 | 170-380 290 23,28 | 53,24
il 400-640 | 430 44 28,69 | 380-570 430 4,2 27,54

BUSIBIJIO ICTOTHHMX BiJXHIICHb Yy Tep-
MIYHIH MOBeAiHII OioMacu, BHpOIIE-
HOi Ha YopHO3eMi (puc. 5). Y mocmiai
3 4epPBOHO-OypOI0 TIHHOK JI0/IaBaHHSI
OI10BYTI/UIS CHPHUSIO 3HAYHOMY CKOPO-
YEHHIO TPUBAJIOCTI TEPMOIII3Y, & TAKOK
3MIIIEHHIO TOYKH EKCTPEMYMY PO3KJia-
JIaHHSI [EJTFOJI03U B 00JIACTh 3 HUKIUMHE
TeMIIepaTypaMHu.

[lepmmit eTanm Tepmonizy OioMacu
KyKypya3u OyB JeII0 KOPOTIIUM Yy J0-

35 -

DTG, %/min

25 4

15 4

CIiZl 3 HACHITHHM IIapOM YOPHO3EMY
MOPIBHSHO 3 YEPBOHO-OYypPOIO TIMHOIO
1 CYyIPOBOIKYBAaBCS MEHIIIOIO BTPATOIO
macu (Tabai. 3).

Taka x TEHJEHIlS crocTepiraiacs
IIpY PO3KJIAIaHHI XOJIOLENI0N03u. Boa-
HOYac JECTPYKIIisS JITHIHY Yy BapiaHTi
3 YOPHO3EMOM TpHBaJla JIOBIIE, TOYKA
eKCTpeMyMy 3MillleHa B 00JIacTh BH-
OIMX TeMIeparyp, MBHIKICTh IPOIECY
Oys1a Maie BIIBIYl MEHILIOKO, HIXK y Ba-

0 100 200

== =-HIIIY+6ioByrimis

300

HIIY

400 500

=== YpI'+GioByrimuis

Puc.5. Kpugi DTG TepMouizy TpaBu cylaHKH Yy J0CJTili 3 101aBaHHAM
OioByrisias
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3. TepmiuHi XapaKTepUCTHKH PO3K/IaJaHHs 0ioMacH KyKypyA3H

HIIY HIIY + BioByrimis
3 g
2 2| = = B o=
< 5 N
i Q 2 T X =) Q 2 TR )
Cranisn ] % 5 p 5 5 g« 5 p 5
3 5 SS9 2 = 2 = s
@ - =k & @ = S~ s
o s o= = (=9 S QX <
] X O S|
= By | &8 e = 2y | &8 3
= =3 > =2 m e =3 = =2 m
1 70-180 130 5,6 4.4 50-180 110 7,0 5,2
II 180-390 | 290 22,0 50,0 180-380 280 26,6 51,6
1 390-600 | 440 2,8 26,0 | 380-560 420 6,0 28,6
I 60-180 110 7,6 6,8 70-170 110 6,2 6,2
II 180—400 | 300 22,4 55,0 170-380 290 22,8 50,0
11T 400-590 | 420 5,0 27.0 | 380-590 430 3,0 29,6

35 1 DTG, %/xs
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0 100 200 300
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400 500

Puc.6. Kpusi DTG Tepmoutizy Kykypya3u y A0cili 3 1o1aBaHHAM 0ioBYTrijis

piaHTi 3 DIMHOO, & YaCTKa HErOpIYOoro
3aJMIIKy cTaHoBwia 1,7. pasiB Buie.
BusiBrieHo, 1110 BHECEHHSI O10BYTI/UIS SIK
JIOMIIIKH JT0O YOPHO3EMY CHpHUsE 301JTb-
[ICHHIO IIBHUIKOCTI PO3KIAJaHHS XO-
JIOLIEITFONIO3H Ta JITHIHY Ta 3MIICHHIO
TOYOK EKCTPEMYMY B 00JaCTh 3 HHKIHU-
MH TeMIIepaTypaMu. Biiiblil MOBHE 3ro-
PSIHHSI 010MacH CIIOCTEPIranocs TaKoXK
y BapiaHTi 3 6GioByrijuIsAM (puc.6).

VY BapiaHTi 3 4epBOHO-OYpOIO TIIH-
HOKO BHECEHHSI OI0BYTIJUISI MaJl0 MEHIII
MOMITHHUH €(eKT MOPIBHSIHO 3 YOPHO3e-

MOM. XapakTep CTalid TepMoJi3y 3Mi-
HUBCS HecyTTeBO. CriocTepiranocs miji-
BHIIICHHS TEPMOCTaOUIBHOCTI GioMacu
Ha TIOYaTKOBUX €Talax PO3KJIAJaHHS B
2,1 pa3a (qopHozem) ta 1,6 paza (uep-
BOHO- Oypa minuHa) Ha 000X cyOcTparax
3 O1OBYTULISIM.

Bucnosexu i nepcnexmuéu.
CrennivHi XapaKTEPUCTHKHA CyO-

CTpaTiB MOXYTh BIUIMBAaTH Ha TEIUIOBI
XapaKTEePUCTHKKA OIOMacH OIHOPIYHHX
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CLIIBCBKOTOCIIONAPCHKUX  KyIbTyp. Jlo-
JaBaHHs OIOBYIiUIL B TPYHT IPH3BeE-
7070 OUTBII TIOBHOTO 3TOpsiHHS 010-
MacH COpPro I[yKpOBOIO, BHPOIIEHOIO
Ha YOPHO3eMi, 1, HABMAaKH, 30UIbIINIA
30IIbHICTH 010MAacH, BUPOIICHOT Ha Yep-
BOHO-Oypiit ruHi. [1in yac crniagroBaHHI
OloMacH CymTaHChKOI TpaBH B JOCHIJI 3
YepBOHO- OypOI0 IVIMHOIO JOJaBaHHS
OIOBYTIISL  CHIPHUSUIO  3HAYHOMY  CKO-
POYEHHIO TPHUBAJIOCTI TEPMOIII3y Ta
3MIIIEHHIO TOYKH EKCTPEMYMY PO3KJa-
JAHHS IIEITI0N03U B 00IACTh HIDKYUX
Temneparyp. Y BUMaIKy 0i0Macu KyKy-
pyI3u criocTepiraBcsi OAIOHUI e(eKT,
ajie TUTBKH B JIOCTIJIi 3 YOPHO3EMOM.
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Abstract. Samples of soil contaminated with heavy metals for pot experiments with annual crops
(maize, sweet and sudan sorghum) were taken near the mines "Pavlogradska" and "Blagodatna" in
the coal-mining region of Western Donbass. The basis of the reclaimed areas was an 8-10 m thick
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mine rock (MR) dump, covered with different layers of black soil or red-brown clay by creating two
types of soil artificial profiles with the addition of 30 cm of black soil (30 cm of BS +MR) and 50 cm
red-brown clay (50 cm RBC + MR). Experimental soil samples were treated with 3.0% (w/w) biochar.
The purpose of the study was to study the effect of the addition of biochar on the process of thermal
destruction of the biomass of maize, sweet and sudan sorghum, grown on different substrates -
components of artificial reclaimed profiles (upper layers of chernozem mass and red-brown clay).
The process of thermolysis of biomass components of three agricultural crops was studied by the
method of thermogravimetric analysis. Thermal destruction of the biomass of the three studied
plant species occurred in two stages: evaporation of water and volatile compounds (stage 1) and
decomposition of the main components: hemicellulose, cellulose and lignin (stage 2). The first stage
took place in the temperature range of 50-180°C. The process was slow, the maximum speed did
not exceed 5-8%/min, the extreme point was observed at a temperature of 100-110°C. Loss of body
weight is insignificant, 4.5-7.5%. The second stage is divided into two phases: the decomposition
of holocellulose with the beginning of lignin decomposition (phase 1) and the cessation of lignin
decomposition, and the formation of non-combustible residue (phase 2). Destruction of holocellulose
occurred in the temperature range of 190-390°C. Due to the large amount of hemicellulose in the
biomass of the studied plants, its decomposition was shifted to the region of higher temperatures.
Therefore, the degradation ranges of hemicellulose and cellulose overlapped, and only one extreme
point was observed in the DTG curves. The process proceeded at high speeds with the peak of
destruction in the temperature range of 280-310°C. Weight loss was also the most significant and
was between 50 and 55%. Decomposition of lignin occurred rather slowly, with one insignificant
peak in the temperature range of 420-440°C. A weight loss of 26-30% has been established. At the
first stage, the process proceeded mainly with heat absorption; the reactions of the second stage
were exothermic with noticeable thermal effects in the zones of cellulose and lignin decomposition.

Differences in thermal characteristics of sugar sorghum biomass grown on different substrates
and with the addition of biochar were determined in the process of thermolysis. Degradation of
holocellulose occurred more slowly in biomass collected from a vessel with red-brown clay, in
contrast to lignin, which decomposed faster than in the experiment where the substrate was a loose
layer of chernozem. The share of non-combustible residues was almost 2 times smaller. A slight
increase in the rate of the cellulose decomposition reaction (1,2 times) and a significant increase
in the rate of the lignin destruction reaction (5 times) was observed. In the treatment with biochar,
a more complete combustion of biomass was observed. The rate of cellulose decomposition in the
experiment with red-brown clay became somewhat higher, although the decomposition of lignin
occurred more slowly. The share of non-combustible residues increased by 1,8 times.

Thermal destruction of Sudan grass biomass on both substrates occurred in a similar manner.
The addition of biochar did not reveal significant deviations in the thermal behavior of biomass
grown on chernozem, in contrast to the experiment with red-brown clay, where the addition
of biochar contributed to a significant reduction in the duration of thermolysis. The first stage
of thermolysis of corn biomass was somewhat shorter in the experiment with a bulk layer of
chernozem compared to red-brown clay and was accompanied by a lower mass loss. The same
trend was observed in the decomposition of holocellulose. At the same time, the destruction of
lignin in the version with chernozem lasted longer, the extremum point was shifted to the region of
higher temperatures, the speed of the process was almost twice as low as in the version with clay,
and the proportion of non-combustible residue was 1,7. times higher. More complete combustion
of corn biomass was also observed in the version with biochar.

Key words: biochar, soil, rock, biomass, thermolysis.
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