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Evaluation Methodology for Coal Spontaneous Heating Character

~Development of Low Rank Coal Utilization Technology~
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Abstract
Low rank coals (sub-bituminous coals and brown coals)are expected to come on stream
in the future, because of the huge coal reserves. However, it is impossible to transport
low rank coals for a long distance and store for a long period of time because of their
spontaneous heating character. The spontaneous heating phenomena of coals is caused
by the oxidation reaction between coal and oxygen. Many studies have been conducted
involving coal spontaneous heating and research results have been reported. However,
detailed mechanism has not been clarified so far because coal spontaneous heating
consists of very complexed reactions. In this paper, to suppress the spontaneous heating
reaction of coals, the mechanism of coal spontaneous heating was studied by using the
simulation analysis and evaluation tests such as TG-DSC etc. The mechanism of coal

spontaneous heating phenomena and the evaluation methodology were discussed.
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Fig. 1 Coal oxidation reaction scheme at ambient
temperature
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AT o =71 > 75 | Vol. 11(2020)

41



42

#OX

DbEzg s LU To@E), #WikOMEIL J§
FHRICHART, HAHEE I & F B IRIE R LK
F ) B L O EFEEE RO LRI EH A D
%o

INSDORMOEIT L HHRBEEOENE X7
ZRALIZOWVWTHE LZABICOWTIE, 3ETH

X%,

2.3 ARDBILREA DXL
FROBALEIG A 5 = 2 XDV TIE% { OHf%E
W SNTWB 5, FElll 2 BUOSEREICOWTIE, K
2 TR 5% o ZORIRIL, BRALEOLEFE TH
BRI Z 282 S TH A 72D TH
o =BV 2L, BEFHEATICBIT S AKD
FEALSOSHERE I DWW, 5 ISR A2 L€
FUEREL TV D, A BMEET ORI RILKFE
(—CH3)2%140C £ TOMRBEIR CTRHRALEISIC & - T
N—FF 44 F(-CH>—O0H) 4K L, 200C 4%
T CTIECOE HOD L BEL 7 VR F ¥ v 3
(—COOH) # A= 1% L, 260C4& T3 COz& H20
HEEB L CZ A7V (=CO0) A L, 300C 51
TIXCO L H2OD BB L CTT7 ¥ N4 K54 F
(-COOCO—-)ZAEWKT 5. & 512, 360CLLET
AR OFHEEEOBAL KIS Z D, H:0,

CO2B I CO VAT %,
co, CO, co,

g X H,0
peroxldef carboxyl t ester f anhydride H,0

diphic y S 0w @ w0 = o o= CO,
s e C-OH =-0- -C-0C- O
140 ~ 200°C 200 ~260°C 260 ~300°C 360°C ~
, o
Y
() R @ BRATHIEDE 6) FBAHEORIL

5 ARBIERSICEZBEEEDET IV
Fig. 5 Coal structural change caused by oxidation
reaction

Z 2T, fkkEER ORDIgERIOKEDS & OV &k
FERIEITER T 2R I = X LDV,
BALFEE (GFy I 2L —Y 3 v) 2T
L4k % 3T TR,

AR IC DR

3.1 B#RFE
A ET ORRIIR ALK B & SRR TR

BT HHEICEZARDEARR

RS 2 HARFEEBOL (IRIRER L BUS) 122 T,
BRI & OV RV F— M 5 & A7V %
Mg 572012, 7TRKeYyIalb—yaryorit
MR X BT R AT o 720

FHAFEEZ U TICHRRS, w1 b¥5HR1E, B
I ED—>TH S BILYP % W CTRER
TEOWEE RO = AV F MM 2GR L7, B
70275 L1% Gaussian09% HIvy, JEEEIEIZ 6 -
31G* & L7z ARDSHRFEET 5 B O WAL RS B
Bix, =SV 20RE L T 5 KO BRI ik
ILAKREB L OEBEERLEOBILKISE TV (K 5)
*BEICL TR Lz, & LSRR oA RO
WETFVOMEZN2 ~4 %2 BEICLTHREL, £
DFER, 618 T &9 HRITHERR OGRS
Wik Atk 3% (- CHs) O K 2 A3 A H &€ 7
WENGE L. 6 DfRIEEETIVCIE, ki
R THBBEDG 1ROV XV BRIZXFVEEZ I
SRR ARS8 LT, BRI
VB BALRS O & 7 B BRI ALK TE (2 F )V
) OBALOSIZDOWTHET Lz Thb b, R
BESHD ) B, XU ¥ VBROBE (N DIV I
5 A FNVEIITEEADE <, BRALBUSTEDS R Vo

M6 HAxEEIEETIV

Fig. 6 Simplified coal structure model
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