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THERMAL DECOMPOSITION OF GRANULATED FUEL
FROM MISCANTUS

Korinchevska T.V., Ph.D.,
Mykhailyk V.A., Ph.D., Senior Research Scientist
Institute of Engineering Thermophysics of the NAS of Ukraine, Kyiv

Since Ukraine is an agrarian country, bioenergy is a promising direction for the
development of renewable energy. Using biomass as biofuel will significantly reduce
greenhouse gas emissions. The plantations of energy crops (willow, poplar, miscan-
thus, etc.) ensure the production not only of efficient biofuels, but also improve the
ecological state of the environment due to the intensive absorption of carbon dioxide
from the atmosphere. Miscanthus is an effective raw material for the production of
solid biofuels.

Thermal analysis of granular biofuel from miscanthus and research on the in-
fluence of the fractional composition of raw materials, temperature and pressure of
granulation on the thermal destruction of granular fuel were carried out.

Miscanthus stems were crushed; the obtained fractions (polydisperse, coarse
and microfraction) were used to obtain granules. The granules were formed using a
special device consisting of a collapsible matrix and a punch. The pressing was car-
ried out at a pressure of 100 - 120 MPa.

To evaluate the influence of physicochemical factors on the parameters of
thermal decomposition of granules, samples obtained by cold pressing, mechanical
activation and thermal activation of raw materials were prepared.

Temperature intervals of dehydration, thermal decomposition of organic and
mineral substances, average rates of thermal decomposition of organic compounds,
humidity and ash content of biofuel samples were determined by thermogravimetry
and differential thermal analysis. Stages of dehydration, thermal decomposition of
organic compounds, accompanied by the removal of gaseous products, and decompo-
sition of mineral substances are characteristic of all samples of granular fuel from
miscanthus. The highest rate of release of gaseous substances was observed in gran-
ules from mechanically activated and thermally activated raw materials, the lowest -
in granules from polydisperse fraction after cold pressing.

It was found that mechanical activation and thermal activation of raw materials
have a positive effect on the process of thermal destruction. The intensity of decom-
position of organic matter increases. It was found that the mechanical activation of
raw materials is the most significant factor influencing the kinetics of thermal de-
struction.

In the granules, mainly with preliminary thermal activation of the material, mi-
croexplosions were observed in the high-temperature decomposition period during

11

36ipuux me3 oonosioeu XN Mixcnapoonoi naykosoi konghepenyii « Yoockonanenms npoyecis
ma 0b61a0HaHHA Xapuosux ma Ximiunux eupoornuymey 12-16 socoemmus 2020 p.



Ooecvbka HAYIOHAILHA AKAOEMisl XapUO8UX MeEXHON02Il

thermal destruction.Microexplosions have always been observed after a sharp rise in
temperature as a result of heat release. Therefore, it should be taken into account that
the presence of microexplosions during the thermal decomposition of granules from
miscanthus can cause a violation of the gasification regime in furnaces with a sepa-
rated combustion process and the removal of part of the fuel outside the furnace.

JOCJIITKEHHA MACOOBMIHHUX ITPOLECIB
IHPU OAEPKAHHI BOJOPO3YNHHUX EKCTPAKTIB
3 MAKYXH KOHOIIEJIb

Asneesa JLIO.L, n-p, Texn. Hayk, CT. HAyK. CHiBp.,

Maxkapenko A.A.2, K-T. TeXH. HayK,

Tocogapayk M.B.%, marictp

! HanjonanbHuii Texniunmii yHiBepcurer Yipainu « KuiBchKuii O TEXHIYHUN
iHCTUTYT M. Iropst Cikopcbkoro», M. Kuis

2 IactuTyT TexHiunoi Temnodisukun HAH Vkpainu, m.Kuis

Ha croronni B cBiTi HaObyBae Bce OUMBINOI yBaru BUPOOHUKIB CTBOPEHHS 1 3a-
CTOCYBAaHHSI Cy4aCHHMX TEXHOJIOT1i BHUpPOIIyBaHHs 1 nepepoOku koHomil. Konoms -
1I€ BUCOKOpEeHTa0eNbHa KyJIbTypa, BUPOLLYBAaHHS 1i HACIHHS J1a€ PEHTAOEIbHICTh B
50-70% 3 1 ra. Uepes Ham3BUUaliHy PEHTAOEIBHICTD, MPOTATOM OCTaHHIX 10 pokiB
CIIOCTEPITAETHCS OYPXJIMBE 3POCTAHHS MOMUTY HA MPOAYKIIIO 3 TEXHIYHUX KOHOIIETb,
3aBASIKA YOMY PUHOK HEHAPKOTHYHUX KOHOIIENb MIJAHSIBCS 3 HYJS J0 JEKUIBKOX CO-
TeHb MUIBSAPIIB J0yapiB. TexHIYHA KOHOIUIS - 1€ HEHApPKOTHYHA POCIWHA 13 JIyXKe
HU3BKUM BMICTOM TeTparigpokaHadinona [1]. OcHOBHUMU BUPOOHHKAMH KOHOIEb Y
cBiti € Kuraii, Y, €Bpona, Kopes, Kanaga, ®panriis ta Pocis [2].

OcranHiM YacoMm 3BEpHYJIM yBary Ha L0 KyJbTypy 1 B YKpaiHi. 3apa3 B Ykpai-
Hl KyJbTHBYIOTh Cy4dacHi BucokomnpoayktuBHi coptu (FOCO 31, I'msna, BikTopis,
3opsHa, Hika ta iH.) 13 BMicToM TeTparigpokanadinony (TI'K), piBaum Hy:1O, K1 HE
MarOTh aHAJIOTIB 32 KOpAOHOM [3]. ¥V 3B’s3Ky 13 UM 301IBIIYIOTHCS TOCIBHI TUTOIII
TEXHIYHUX KOHOIIEIb,3pOCTaIOTh OOCATH BUPOOHUIITBA JTyOOBOJIOKHUCTO! CHPOBUHH 1
HACIHHSL.

3aranom, TMpOAYKIlisSi BUPOITYBaHHS KOHOIUTI BUKOPUCTOBYETHCS B €HEPIETHII
B SIKOCTI JDKEpelia €Heprii mpu OmajeHHl, y TEKCTUJIBHIN 1 IeI0JI03HO-TIaNepOBiii
ITPOMHUCIIOBOCTI, Y BUPOOHUIITBI OYIIBEILHUX MaTepiaiiB,XapyOBUX MPOIYKTIB, JIi-
KapchKuX Ta napymMepHO-KOCMETUYHUX MpemnapaTis Ta iH.[1, 2].

OpHak, He3BaXXKalOUM Ha MEPCIEKTUBHICTh HAMPSIMKY, HOTO PO3BUTOK CTPUMY-
I0Th Takl (PaKTOpH, K BIACYTHICTb B YKpaiHl €(pEKTUBHUX TEXHOJIOTIHA MEpepoOKn
TPECTH TEXHIYHUX KOHOMEJNb Ta TEXHOJIOT1 nmepepoOKH HACIHHS KOHOIIENb, HAJlaro-
JDKEHUX PUHKIB 30Ty, a TAKOK 3aKOHO1aBul 0OMexxeHHs [ 1, 2].
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