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AHomayia. 3pa3Kku 3a6pyoOHeH020 8AXKUMU Memasnamu rpyHmy 014 3aKAa0eHHA
sezemauyiliHux 0ocnidie 3 0OHOPIYHUMU Kysnbmypamu (KyKypyo3d, copeo UyKpoee
ma cydaHcoKe) bynu 8idibpaHi 6ina waxm «[llasnoepadcbka» ma «bnazodamHa» y
syasniedobysHomy peeioHi 3axioHozo [oHbacy. OcHosy peKynbmueosaHux OinfHOK
cmaHosue 8i08as 3 waxmHux nopid (LUT) nomyxcHicmio 8-10 m, nepexkpumudi pisHUMuU
wapamu 4YopHozemy abo 4epsoHO-BYpoi 2aAUHU WAAXOM CMBOPEHHA 080X murlig
Wmy4HUX npoginie peKynbmueosaHux gidsanie pexkynbmusayii 3 eHeceHHAM 30 cm
yopHozemy (30 cm HLLIY +LLIIM) i 50 cm yepsoHo-6ypoi enuHu (50cm Y6+ LLIM). AocnidHi
3pasku rpyHmy o0bpobsasnu 3,0 % (mac./mac.) 6iosyzinnsa. Memoto 0ocnidxceHHs 6yso
8UBYEHHA eghekm erisausy 000a8aHHA biosyzinna Ha rpouec mepmiyHoi decmpyKuii
biomacu cydaHcbKoi mpasu, KyKypyo3u ma UyKposo20o COp20, 8UPOWEHUX HA Pi3HUX
cybcmpamax — CKAado8UX WMYYHUX PEKYaAbmuBOBAHUX Mpodinie (8epxHix wapax
YOopHO3eMHOI Macu ma 4yep8oHo80-bypoienuHu). lpoyec mepmonisy cknadosux biomacu
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MpbOX CibCbKO20CMOOAPCLKUX Kys1bmyp 8U84aaU MemModoM mepmo2pasimempuyHo20
aHanizy. TepmiyuHa OecmpyKuia 6iomacu mpbox 00CnidOHy8aHux eudie pPocauH
gi0bysanaca y 08i cmadii: eunaposysaHHA 800U Ma sAemKux croayk (cmadia 1) i
PO3KAAOGHHA OCHOBHUX KOMIOHEHMI8: 2eMilentono3u, Yeatonosu ma aieHiHy (cmadis
2). Mepwuli eman npoxodue & diana3oHi memmnepamyp 50-180°C. Mpouec npoxoous
noginbHO, MaKcumarnbHa wWeudKicme He rnepesuwysana 5-8%/xe, ekcmpemasnbHa
moyKa criocmepizanacsa npu memmnepamypi 100-110°C. Bmpama macu mina He3Ha4Ha,
4,5-7,5 %. [pyey cmadito nodineHo Ha 08i ¢pa3u: pO3KAAOAHHA XO0UEentonosu 3
MOYAMKOM PO3KAAOAHHA rieHiHy (¢ha3a 1) i npunuHeHHs PO3KAAOAHHA AieHiHYy ma
YMBOPEHHA HE20PIOY020 3aAUWKY (ha3za 2). lecmpyKyia xonouentonosu eiobysanacs e
iHmepsani memnepamyp 190-390°C. Yepes senuKy Kinbkicmoe 2emiyentonosu 8 biomaci
0ocnioxysaHuUx pocauH ii po3nad bys 3miweHull 8 obaacmes suwux memmnepamyp.
Tomy diana3oHu pyliHy8aHHA 2eMiuentono3u ma Uenrs103u nepexkpusanucs, i Ha
Kpusux ATl cnocmepieanaca auwe 00Ha KpaliHa moyKa. [lpoyec npomikas Ha 8UCOKUX
weudKkocmsax 3 nikom decmpykuii 8 iHmepsani memnepamyp 280-310°C. Bmpama sazu
makox 6yna Halibinew 3HaYyHo i cmaHosuia 8i0 50 0o 55%. Po3KknaOaHHA ni2HiHY
8i0bysanoca docums MosisibHO, 3 00OHUM HE3HAYHUM riKoM 8 0iana3oHi memnepamyp
420-440°C. BcmaHosneHo empamy eazu 26-30%. Ha nepwomy emani npoyec npomikas
rnepesaxHo 3 Mernsaono2aUHaHHAM, peakyii dpyz2oi cmadii bynu ek3omepmiyHUMU 3
MOMIMHUMU mernsa08UMU eheKmamu 8 30HaX po3rnady Yestono3u ma sizHiHy.

BiomiHHOCmMi 8 mensaosux xapakmepucmukax 6iomacu copa2o UyKposo20, 8UPOULEHOI
Ha pi3HUx cybcmpamax ma 3 00008aHHAM biogyeinna bynu eu3HayeHi 8 rnpouyeci
mepmonizy. PyliHysaHHA 20n0yentono3u 8idbysasoca nosinsHiwe 8 biomaci, 3ibpaHoi 3
MocyouHU 3 4ep8OHO-bYpPOto 2UHOIO, Ha 8iOMIHY 8i0 nieHIiHY, AKUl po3Knadascs weudwe,
Hixc y 0ocnidi de cybcmpamom bye HacunHull wap YopHozemy. Yacmka He2oproyux
3anuwkie byna malixe 8 2 pasu meHwor. Crocmepieanoca He3HayHe 306inbwWeHHsA
weuoKocmi peakyii po3KknadaHHA uentonosu (8 1,2 paszu) ma 3Ha4yHe 36inbUleHHS
weuokocmi peakuii pyliHyeaHHsa nizHiHy (y 5 pasis). Y eapiaHmi 3 6iosyeinaam
crnocmepizanoca b6inbw nosHe 320pAHHA biomacu. LLIsuOKicmb po3K1adaHHA Uentonosu
y 00cnidi 3 yepB8oHO-bYpPOoKD 2AUHOK CMaAa Bew0 8ULOI0, XO4a PO3KAAOAHHA fi2HIHY
8i0bysanoca nosinsHiwe. Yacmka Hezoprovux 3anuwkie 3pocaa y 1,8 pasa. TepmiuHe
pyliHysaHHA biomacu cydaHcbKoi mpasu Ha 0box cybcmpamax 8idbysanoca nodibHum
YuHoM. [lo0asaHHsA biosy2insa He 8UABUSO ICMOMHUX 8i0XuUeHb y mepMidyHili nosediHyi
biomacu, supouw,eHoi Ha YopHo3emi Ha 8iOMiHY 8i0 docnidy 3 Yep8oHO-6YPOHD 2AUHOM,
Oe sHeceHHA biosyainnA crpusanso 3HAYHOMY CKOPOYEHHIO mpueasocmi mepmonisy.
Mepwuli eman mepmonisy biomacu Kykypyosu 6ys Oew,0 Kopomwum y 0ocnidi 3
HacUunHUM Wapom YopHO3eMy NOopPi8HAHO 3 4epPB8OHO-BYPOIO 2AUHOIO i CYrPoB8ooOHys8asca
MeHWOoK empamoto macu. Taka # meHOeHYia crnocmepi2anaca rnpu po3KAadaHHI
Xxonouyentono3su. Mpu ybomy decmpyKuyis ni2HiHy y eapiaHmMi 3 YopHO3eMomM mpueana
doswe, moyka ekcmpemymy 3miljeHa 8 obaacmes suwUx memnepamyp, wWeuoKicmeo
npoyecy 6yna malixce 808i4i MEHWOO, HIX Yy 8apIAHMI 3 2/1UHOI, @ YOCMKA HE20PHY020
30nuwWKy cmaHosuna 1,7. pasie suuwje. binobw nosHe 320pAHHA biomacu Kykypyosu
crocmepi2anoca MaKkox y eapiaHmi 3 6iosyzinaam.

Kntouoei cnosa: biosyezinnsa, 2pyHm, 2ipcbka nopoda, biomaca,mepmoni3
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Axmyanvnicme.

[ToTeHIian MapriHATLHUX 3eMeITh JIs
BUPOIIYBAHHS KYJIBTYpP APYroro MOKOIiH-
HS SIK OloTaTMBa MPUBEPHYB ITiIBUILICHY
yBary B ocrtaHHi poku (Blanco-Canqui
H., 2016). BupoOHuiTBO sIKiCHOI 6iocH-
POBHHH Ha PEKYJIETHBOBAHUX 3EMJISIX BH-
MararuMe BHECCHHSI ITO)KUBHUX PEUOBHH
a00 3MiH y IPYHTI JUTS CIIPUSIHHS 3aX0/IaM
Memiopariii ta aetokcukamnii (Bielski. S.,
2015). OTxe HEBIIKJIATHUM THTAHHSIM
€ BUKOPHCTAHHS TOTO, III0 YaCTO Ha3WBa-
FOTb «BIIIPAIbOBAHUMH TIOKUBHUMU PeE-
YOBHHAMID) TSI 3a0€3ICUCHHS BHCOKUX
BpOXKaiB 010EHEPTrETHUHHX KYJIBTYP.

Amnaniz ocmanix 0ocrionceno
ma nyO6nikauiii.

BioByrisusi, oTpUMaHe TPH HU3BKHX
TeMIiepaTypax Mipoji3y, CKIagaeTbCs
B OCHOBHOMY 3 alli()aTUYHUX 1 IEITIO-
no3Hux cTpyktyp (Brown R.A. et al,
2006). Boru € xopommMm cyocTpaToM
JUIL PO3BUTKY OakTepid i rpuOiB, sKi
MIHEpaTi3ylOTh 1X, YTHII3YIOUd TaKHUM
YHHOM PEIITH OPTraHiYHUX PEYOBHH B
TpyHTI. 3 MiABUIICHHSIM TEMIICPaTypH
MipOoJTi3y BMICT 30JIM B G1OBYT1/UTI 3a3BHU-
Yaii 30UIBIIY€ETHCS Yepe3 HOro TepMiuHy
CTaOUIBHICTD, TOAI SIK CIHIBBIJHOIIEH-
HS BYIVICIIO, BOIHIO, KHUCHIO Ta a30Ty
samkyetbes (Chaiwong K. et al., 2013,
Shih-Hao J. et al., 2013). Bpaxaetbcs,
0 BHCOKOTEMITEpaTypHe OIOBYriuIs €
KpalmM it 3B°s13yBaHHs Byrero (Day
D., 2005). ToMmy BOHO XapaKkTepH3y€Th-
Csl BUCOKOIO IUTOMICIO TIOBEPXHI Ta MiK-
ponopucricTio. BomHouac mpoBemeHHs
mipoNizy MpU HHU3BKUX TeMIepaTypax
MIPU3BOIUTE IO OTPUMAHHS Oi0BYTIILIS 3
HHU3BKOIO a71copOIIiiiHO0 3naTHicTio. CH-
pOBHHa, 3 SIKOT BUPOOJSETHCS O10BYTiII-
s, TAKO)K BHU3HAYAE HOTO BIACTHBOCTI.
Hanpukniaa, npu BHPOOHUITBI Ol0BYy-

TLIS 3 OPraHiYHKUX BIAXOMIB 3 BUCOKHM
BMICTOM KaJlif0 MPOAYKT MiCTUTHME
OlTbIlle KaJlifo, HDK OI1OBYTiUIS, BHIO-
TOBJIEHEe TOBHICTIO 3 jaepeBuHH (Chan
K. Y. et al., 2008, Sohi S.P. et al., 2010,
Ren X. etal., 2016. OTxe, cupoBUHA TS
BHUPOOHUIITBA OIOBYTULIS, TEXHOJOTIS
BUTOTOBJICHHS, @ TAKOX JTO3M BHECCHHS
BH3HAYAIOTh XapakTep Ji1 O10ByTiLIS Ha
IPYHT 1 POCJIMHH, IO POCTYTh HA HHOMY.

Mema docnidrcenns. Metoro n0cii-
JDKCHHSI OyJi0 BUBYCHHS €(EKT BIUIUBY
JIONIaBaHHs O10BYT/LUISL Ha IpOIEeC Tep-
MIYHOT JIeCTPYKIIT GioMacH CymaHChKOT
TpaBH, KyKypyI3H Ta IyKPOBOTO COPIO,
BUPOILNCHUX Ha PI3HUX cyOcTparax —
CKJIQIOBUX INTYYHHX PEKYIBTHBOBAHIX
podiiB (BEPXHIX IIapax YOPHO3EMHOT
MacH Ta 4YepBOHOBO-0ypOi TIINHU).

Mamepianu ma memoou
oocrionenv

Tpu eHepreTHYH1 OHOPIYHI KYJIBTY-
pu (KyKypyn3y, CYJaHCBKY TpaBy Ta Iy-
KpPOBE COPro) BHPOINYBaIH B MOZAECIH-
HOMY CKCICPHUMEHTI Y BereTamiiHux
MOCyAWHAX 3 BOMa THIIAMH IDPYHTIB:
HAacUMHOMY mapi yopHozemy (HIIIY)
Ta 4yepBoHO-Oypoi mmHu (YBI). 3pas-
KM 3a0pyJHEHOTO BAXXKUMH METalaMu
IPYHTY U I[OTO JIOCIIKEHHS OyiIu
BiIIOpaHi y JBOX MICISX OIS IIaxT
«[laBmorpanceka» Ta «bmaromatHa» y
BYIJIEOOYBHOMY perioHi 3axiZHOTO
Honbacy. OCHOBY pEeKYyJIBTHBOBAHHX
TUITHOK CT@HOBUB BiBANl 3 MIAXTHHX
nopia (LIIT) moryxwHictio 8-10 M, me-
PEKpUTHI PI3HUMH [IapaMu YOPHO3E-
My a00 4epBOHO-Oypol TIMHH HUITXOM
CTBOPEHHS JIBOX THIIIB IITYYHUX MPOdi-
JIIB PEKYJIBTUBOBAHUX BiJIBaJIB PEKYJIb-
TuBalii 3 BHeceHHsM 30 ¢M HOpHO3EMY
(30 cm HIIY +IIIT) i 50 cm yepBo-
HO-Oypoi ruaM (50cm YUbI'+ LHIT).
3pa3ku IPyHTY Ta TIPCHKUX MOPII Bia-
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OupaJy 3 BepXHbOro mapy rpyHty (0-20
CM), PETENBHO MEPEMIITyBaIA Ta BUCY-
myBajiu Ha moBiTpi. JlocmimHi 3pasku
rpyHty 00pobmsum 3,0 % (mac./mac.)
OiloByrimis. bioByrimis, 3acTtocoBaHe
B IIbOMY JOCTIDKEHHI, OyJI0 OTpHMaHO
[UISIXOM MiPOJTi3y TOPIXOBOI IIKapaty-
nu. 3pa3ku cyoctpary (0,5 xr) HeoOpo-
OJeHOTO Ta 00pOOJICHOTO OIOBYTULISIM
TOPIXOBOI IIKapalyld YOPHO3EMY Ta
YepBOHO-Oypol TIMHHU 3 IOMIIIadH B
nocynuHu. [1’4Th HACIHHH KyKypyI3H,
CYJAHCBKOI TpaBH Ta I[yKPOBOTO COPTO
Oynu BUCAIDKEHI B KOXKHY MOCYIUHY, a
MOTIM TPOPIHKYBAIUCA 10 3 POCTHH
TICIIST TIPOPOCTAHHS. YCi TOPIIMKH IIO-
JTHST TOBOJIMJIM JI0 BMIcTy Boau 75% mo-
JOBOT EMHOCTI 3a Baroro.

[Iporec Tepmoitizy ckiagaoBux 0io-
MacH CUTBCHKOTOCIIONAPCHKUX KYIBTYP
BHBYAIA METOAOM TEPMOTPaBIMETPHY-
HOro aHajizy. AHaji3 MNPOBOIWIA Ha
nepusarorpadi Q-1500D dipmu «D.
Haymik-1. Taymik-JI. Epneit». Bymn
3apeecTpoBaHi Tu(epeHIliaibHi BTPaTH
MacH Ta e(peKTH HarpiBaHHsi. Pe3ynbra-
TH BHMIpIOBaHb OOPOOIISITH 32 TOTTOMO-
TOI0 IPOTPaMHOT0 KOMIDIEKCY, IO BXO-
IUTH 10 KOMIUICKTY [TOCTABKH IPHIIALTY.
3pa3ku Giomacu aHaNi3yBalH TUHAMIY-
HO mpu ImBUAKOCTi HarpiBaHHs 10°C/
XB B arMocdepi moBiTps. Maca 3pa3kiB
cranoBmia 100 mr. PewoBuHO0O mOpiB-
HSTHHSI CITY)KHB OKCHJI ATFOMIHIIO.

Pesynvmamu docniosnenHs
ma ix 002060peHHA.

TepmiuHa  jmecTpykiis  Oiomacu
TPbOX JOCITIPKYBAaHUX BHIIB POCIHH
BiIOyBaJsiacs y Bl CTaiii: BUIIapOBYBaH-
Hs BOJAM Ta JICTKUX CHONyK (ctamis 1) i
PO3KIIaIaHHS OCHOBHUX KOMITOHCHTIB!
TeMILICITFONIO3H, IIETIOJIO3U Ta JITHIHY
(cramis 2). Ilepmuii etan MpoXoauWB B
niamazoni Temneparyp 50-180°C. Ilpo-

[eC MPOXOIUB MOBITHHO, MaKCHMaIbHA
MIBUJIKICTh HE TepeBHIIyBana 5-8%/xs,
eKCTpeMalbHa TOYKa CIOCTepiramacs
npu Ttemmeparypi 100-110°C. Brpara
MacH Tina He3HauHa, 4,5-7,5 %. Jlpy-
Iy CTaJil0 MOIIICHO Ha Bl (ha3u: po3-
KJIAJJaHHSI XOJIOIIETIONO3U 3 TI0YaTKOM
po3kiagaHus JirHiny (¢asza 1) i npu-
MUHEHHI PO3KJIaJaHHs JITHIHY Ta yTBO-
PEHHsI HErOproYoro 3anuiiky (¢asa 2).
JlecTpyKIIisi XOJIOIEIIOJIO3U BiI0yBasia-
cs B inTepBani Temneparyp 190-390°C.
UYepes BEMUKY KUTBKICTh FeMILIETHOIO3H
B Oiomaci JOCITIKYBaHUX POCIHH il
po3mnan OyB 3MilleHWA B 00JIACTh BH-
mux TeMmeparyp. Tomy miama3zoHu pyi-
HYBaHHS TEMIIIEIOJI03M Ta IETIOI03U
nepekpuBanucs, 1 Ha kpuux ATI cro-
cTepiraniacst JHIIe OIHA KpaiHsS TOUYKa.
[Ipomec mpoTikaB Ha BUCOKUX INBH-
KOCTSIX 3 TKOM JIECTPYKIIT B iHTepBai
temneparyp 280-310°C. Brpara Baru
TakoX Oyja HaWOLIBII 3HAYHOK 1 CTa-
HoBuna Bixg 50 mo 55%. PosknamaHas
JITHIHY BiJI0YBajOCs TOCHUThH MOBLIBHO,
3 OJIHUM HE3HAYHUM MIKOM B Jiarna3oHi
temneparyp 420-440°C. BcraHoBiI€HO
BTpary Baru 26-30%.

Ha nmepmiomy erari mporiec npoTikas
MEPEBAKHO 3 TEIUIOMOTTIMHAHHIM; pe-
aKIii 1pyroi ctaaii Oy eK30TepMiUHH-
MU 3 TIOMITHUMH TEIUIOBUMHA €(PEKTaMU
B 30HAX O3y LENION03U Ta JITHIHY
(puc. 1).

BigMmiHHOCTI B TEIJIOBUX XapakTte-
pucTHKaxX OlOMacH COpro IyKpOBOTO,
BUPOIICHOI Ha pI3HHUX cyOcTparax Ta 3
JIOTIaBaHHAM O10BYTiJIIs OyJIM BU3HAUYCHI
B TIpoIieci TepMolti3y. PyitHyBaHHs TOI0-
LEJTIONO3M  BiZIOYBAJIOCS TIOBLIBHIIIE B
Oiomaci, 310paHoi 3 TIOCYIUHH 3 YEPBO-
HO-0YypOIO IIMHO0, Ha BIIMIHY BiI JIITHI-
HY, SKHA PO3KJIagaBcsl MIBHAIIC, HIK Y
Jociiai ge cyoctpatom OyB HACHITHHMA
mrap yopHoseMy. YacTka Heroproymx 3a-
JIUIIKIB Oyyia Maike B 2 pa3d MEHIIOO

86 | ISSN 2706-8382

BIONOTYHI CUCTEMU: TEOPIA TA IHHOBALIIT

Tom 14, N2 1-2,2023



Ekonoeia

40

30

20

10

-10

LlykpoBe copro

100 200 300 400 500 600 700

—— HIIIY+GioByrimust *=*+** HIIMY =———YbI+6ioByrimms =+ * YbI'

Puc.1. Kpua DTA TepMoJti3y HyKpoBoro copro

45

35

25

15

CyAaHcbKa TpaBa

T,°C

100 200 300 400 500 600 700
—— HIY+6ioByrimas +=*+* HITY

———YBI+6ioByrimis «*-** YBr

Puc.2. Kpusi DTA Tepmouri3y cyianchbkoi TpaBu

45

35 -

25

-5

Kykypyasa

0

100 200 300 400 500 600 700

= HIIY+6ioByrimas ===+ HIIY ———YBbI'+6ioByrimost ==+ 4bI'

Puc.3. Kpusi DTA TepmoJtizy Kykypya3u

Vol. 14, N2 1-2, 2023

BIOLOGICAL SYSTEMS: THEORY AND INNOVATION

ISSN 2706-8382 | 87



M.M. XapumoHos, I.I. KnimkiHa, H.B. MapmuHoea, I.B. Pyna

1. TepmiuHi XapaKTepUCTUKH PO3KJIAJaHHs 0ioMacH IyKPOBOIo cOPro

HIIY HIIMY + BioByrinis
= =
= | 2] s 2 | L2 =
i @) 2 Z X = @) g Z R =
Crapin ) § = 2 S 5 g & p S
g 3 S = 5 & S z
2 o S s & s S &
o & o H < o < QO H <
g o | SE = g zo | 28 &
= =3 = = m = =3 = 8 Mm
1 50-160 100 7.4 5,8 40-150 100 8,0 5,71
1I 160400 | 290 24,4 52,92 | 150-400 290 27,6 54,27
I 400-630 | 420 1,2 25,78 | 400-600 440 6,4 28,96
I 60-170 100 6,4 7,42 60-160 100 6,4 5,66
II 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). Cnoctepirajgocst He3Ha4YHE  BaJIOCS MOBUIBHIINIE. YacTKa HETOPIOUMX

30LIBIICHHS IBUIKOCTI PeakIlii po3Kia-
JlaHHS 11esrono3u (B 1,2 pa3u) Ta 3HauHe
30UIBIICHHS IBUIKOCTI peakiiii pyrnHy-
BaHHs JirHiHy (y 5 pasiB). Kpim Toro,
TOYKA EKCTPEMYMY PYHHYBaHHS JITHIHY
OyJa 3MileHa B 00J1acTh OLTBII BUCOKUX
temmneparyp. Kpim toro, y nocmifi 3 6io-
BYTULISIM CHOCTEPIranocsi OLIbII TOBHE
sropsiHs 6iomacu (puc. 4). [IBuakicTh
PO3KIIaIaHHS LENTFONI03U Y TOCHTII 3 4ep-
BOHO-OypOI0 TIIMHOIO CTaja Mo BH-
I0K0, X04a PO3KJIaIaHHS JITHIHY BifOy-

35

DTG, %/min

25

3aJIMIIKIB 3pocia y 1,8 pasa.

TepmiuHe pyitHyBaHHS OiomacH Cy-
JAHCHKOI TpaBH Ha 000X cyOcTparax
BimOyBanocs moxioHuM 4yuHOM. IIpoTte
y BapiaHTi 3 YEpPBOHO-OYPOI TIHHOKO
eKCTpeMaJbHa TOYKAa  PO3KIIAJaHHS
LEI0NI03U Oysa 3MilleHa B 007acTh
3 OUIBII BHCOKMMH TEMIIEpaTypaMH,
pyWHYBaHHs ~ JITHIHY  BifOyBasocs
JeN[o IIBH[IIE, a YacTKa HETropIoduo-
ro 3aJUIIKy Oyiaa MeHmow B 1,3 pasu
(Tabm.2). JlomaBaHHs OiOBYriLIs HE

100 200 300

= HIIIY+6ioByrimms

HINY  =———YBI'+6ioByrim

400 500

Puc.4. Kpusi DTG Tepmourtizy iyKpoBOro copro y 10ciii 3 101aBaHHIM
OioByrinias
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2. TepMmiuHi XapaKTepHCTHKHU PO3KJIAJaHHS 0ioMaCH Cy1aHChKOI TPaBH

HIIY HIIY + BioByrinis
= )

Cranin %ﬁ % é ? § %ﬁ ;T E i §

g 2 s | = 5 g S8 | 2

@ put SE® s @ put SE s

5 | Eo| 25| E| 8 | B, | 25| 2

Z | 8% | 58| = Z | &R | 58| =«

I 60-170 110 7,0 5,86 60-170 110 72 5,0
I 170-390 | 290 24,0 51,91 | 170-390 | 280 24,0 54,0
I 390-550 | 430 3.4 26,26 | 390-570 | 430 3,2 26,2
I 60-180 110 6,4 6,87 50-170 110 7.4 6,53
I 180-400 | 310 23,2 52,11 | 170-380 | 290 2328 | 53,24
I 400-640 | 430 4.4 28,69 | 380-570 | 430 42 27,54

BUSIBIJIO ICTOTHHMX BiJXHIICHb Yy Tep-
MIiYHIl MOBemiHII OioMacu, BHpOIIE-
HOi Ha YopHO3eMi (puc. 5). Y mocmini
3 4EepPBOHO-OypOI0 TIHHOK J0/aBaHHS
O10BYTi/UIS CHPHUSIO 3HAYHOMY CKOPO-
YEHHIO TPUBAIOCTI TEPMOITI3y, & TAKOXK
3MIIIEHHIO TOYKH EKCTPEMYMY PO3KIia-
JIaHHSI [EJTFOJI03U B 0011aCTh 3 HUKIUMHE
TeMIIepaTypaMHu.

[lepmmit etam Tepmonidy OioMacu
KyKypya3u OyB JelI0 KOPOTIIUM Yy JO-

35

DTG, %/min

CITijli 3 HACHITHUM IIAPOM YOPHO3EMY
MOPIBHSIHO 3 YEPBOHO-O0YPOIO TIIHHOO
1 CYNpOBOKYBABCSI MEHIIIOK) BTPATOO
MacH (taoi. 3).

Taka >k TEHJCHIIiS CIOCTepiragacs
[PU PO3KIIAIaHHI XOJIOLEIToI03u. Bos-
HOYac JECTPYKIIisS JITHIHY Yy BapiaHTi
3 YOPHO3eMOM TpHBAJa JOBIIE, TOUKA
eKCTpEMyMy 3MillleHa B OOJIacTh BH-
[IAX TEMIIePaTyp, IBUIKICTh HPOIECY
Oys1a Maike BIIBIYl MEHILIOKO, HIXK y Ba-

0 100 200

== =-HIIIY+6ioByrimms

300

HIIY

400 500

=== YpI'+GioByrimus

Puc.5. Kpusi DTG TepmoJiidy TpaBu CyIaHKH Yy A0CTii 3 10aBaHHAM
OioByrinias
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3. TepmiuHi XapaKTepUCTUKH PO3KJIaJaHHs 0ioMacu KyKypyA3H

HIIY HIIY + BioByrinis

E‘% )
| L8] = S R
i Q 2 TR s Q 2 =X =)
Crapis 5 é« § p S 5 § % p S
3 8 3 z g 5 S z
& ~ S s 2 - S s
a, e o = ) j=¥ ¥ Qo <
3] = X o o = =] aQ,
= 4] S ga E = 1) S a &
i =3 = g m = =3 = 3 M
I 70-180 130 5,6 4,4 50-180 110 7,0 52
II 180-390 | 290 22,0 50,0 | 180-380 | 280 26,6 51,6
111 390-600 | 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 180400 | 300 22,4 55,0 | 170-380 | 290 22,8 50,0
11 400-590 | 420 5,0 27.0 | 380-590 | 430 3,0 29,6

35 1 DTG, %/xs

0 100 200 300

= HIIIY-+6ioByrimns

------ HINY  ———YBI'+6ioByrimis

400 500

Puc.6. Kpugi DTG Tepmoutizy Kykypya3u y 10c/iai 3 7oAaBaHHAM O0ioByrinist

piaHTi 3 TIIHHO, a YacTKa HErOPHYOro
3aluIIKy cTaHoBwia 1,7. pasiB Buile.
BusiBnieHo, 1110 BHECEHHS O10BYTULIS SIK
JIOMIIIKH [0 YOPHO3EMY CIpHUSE 301JTb-
[ICHHIO MIBHJKOCTI PO3KJIAIaHHS XO-
JIOLIEJTFOJIO3M Ta JITHIHY Ta 3MIIIECHHIO
TOYOK EKCTPEMYMY B 00JIaCTh 3 HIKYH-
MH TeMIeparypaMu. Bkl moBHE 3ro-
psAHHS GiOMacH CHOCTEPIranocsi TaKoXK
y BapiaHTi 3 610BYTI/LUIAM (pHC.0).

VY BapiaHTi 3 4epBOHO-OYpOIO TIIHU-
HOIO BHECCHHS OIOBYTLIISI MaJIO MEHII
MOMITHUH €(EKT MOPIBHIHO 3 YOPHO3E-

MOM. XapakTep CTajill TepMOJIi3y 3Mi-
HUBCS HecyTTeBO. CriocTepirarocst mija-
BHIIICHHS TEPMOCTA0UILHOCTI OiomMacH
Ha TIOYaTKOBHX €Talax pO3KJIaIaHHS B
2,1 paza (dopHozem) Ta 1,6 paza (uep-
BOHO- Oypa ITiHa) Ha 000X cyOcTpaTax
3 O1OBYTIJUISAM.

Bucnosexu i nepcnexmuséu.
Crenm¢iuai XapaKTEpPUCTHKH CYyO-

CTpariB MOXYTh BIUTHBATH HA TEIUIOBI
XapaKTePUCTHKKH OiOMacH OJHOPIYHUX
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ClTbCHKOTOCTIONAPCHKHUX  KyIBTYp. [lo-
JaBaHHsl OIOBYrijuls B IPYHT MpH3Be-
JI0JI0 OLTBII TIOBHOTO 3TOpsHHS 0i0-
MacH COpro IIyKpOBOTO, BUPOIIEHOTO
Ha YOpHO3eMi, 1, HABMAaKH, 30UIbIIMIA
30JIBHICTH 010MacH, BUPOIIIEHOT HA Yep-
BOHO-Oypiit muHi. [1i7 yac crniangroBaHHI
0loMacH CyTaHChKOi TpaBH B JIOCHTIII 3
YEPBOHO- OypOK TIIMHOK JI0/IaBAHHS
OIOBYTJIJISL  CIIPHUSUIO  3HAYHOMY  CKO-
POYECHHIO TPUBAJIOCTI TEPMOJI3y Ta
3MIIIEHHIO TOYKH EKCTPEMYMY PO3KIIa-
JaHHS LEIFOJIO3d B O00NACTh HIDKYHX
Temrieparyp. Y BUIaIKy 0ioMacH KyKy-
pyI3u criocTepiraBcsi MOAIOHUIN e(eKT,
ajie TUTBKH B JIOCHIJIi 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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