5555 % 55 2 OB Y M ¥ R Vol. 55. No. 2
2012 4 2 A CHINESE JOURNAL OF GEOPHYSICS Feb. .2012

T, B R T ESE. N CT H AR W58 98 A AN R 3 B2 R AL B AL R 4. Bk #1242 4k, 2012, 55(2) : 637-644 , doi: 10.
6038/j. issn. 0001-5733. 2012. 02. 027.

Yu Y M, Hu Y Q, Liang W G, et al. Study on pore characteristics of lean coal at different temperature by CT technology.
Chinese J. Geophys. (in Chinese), 2012, 55(2):637-644,doi:10. 6038/j. issn. 0001-5733. 2012. 02. 027.

R CT HAR\AREREANRRE T FLERZE NI
Tt AR RLE,ETE, D

KT R2ERE T LT, K 030024

W E WA pCT225kvFCB BUE B (um O CT I R4, W HAE 1 mm PN 18 C#l 600 CEilk Ty
PO 2L R HEAT T WA CT UL AN 43 07 & BT 98 A 1 P 1 20 A - 300 "C ERE v IR 5t /0 1 L Bt B 3 s R 1) L B

l P b 982 A g AR 2R B (B TE 300 C I N TRLEN 300 CHERERSFLBR RGN 1 0.5 5 A4, HF58 7 MEARALE 100~

600 "C i [ Py AT 2L AL B 40 A B0 43 T LA WF X R B A 100 C 3 600 C L HERE Y20 4E %0 D Kl iR B T 85 528 TR 5 Uik

JIN BT iy e B LB IV TE R« eR 0 e R A N AL B AR T 3 0 K AR U D L B AN B U ) K 1

LB AL, 2 5 FL B AT 2 G W/ B T R0 D) A7 ) L 1 %o 5 O B T v S S R AR S 1 iy e A 18 C 3 600 C

FL IR B B v A B A Oy SE el I 1

KEEWR ML ER AR AL, B CT. 40

doi:10. 6038/j. issn. 0001-5733. 2012. 02. 027 hESHES P63l I #E B EA 2010-12-17,2012-01-03 W& EF

Study on pore characteristics of lean coal at different temperature by CT technology

YU Yan-Mei, HU Yao-Qing” . LIANG Wei-Guo, MENG Qiao-Rong, FENG Zeng-Chao

Mining Technology Institute , Taiyuan University of Technology, Taiyuan 030024, China

Abstract To investigate the micro-pores development of coal under high temperature,
experimental studies were performed with fine specimen of lean coal as small as 1 mm in diameter
through a micro-CT system pCT225kVFCB. Through statistic analysis, some fundamental
characteristics of pores development are discovered with temperature rising from 18 'C to 600 C.
It was demonstrated that the thermal cracking temperature threshold is 300 C for lean coal. From
room temperature to 300 ‘C the porosity of coal increased by 0. 5 times. Fractal analysis
demonstrates that, most of the original regular small pores become connected and gradually grow
to irregular and larger pores as the effect of thermal expansion and cracking with temperature
rising. Above 400 C, the size of the pores becomes smaller again while the pore number
increases with the complicated effect of pyrolysis of the coal. The study is significant for insight
into the micro-structure development of coal under high temperature.
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Fig. 1 Micro-CT experimental system pCT225kvFCB
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Fig. 2 CT section structure of lean coal at different temperatures (magnification 300 times. black for pores and white for solid)

2 AFEHRET



640 H Bk ¥ B % R (Chinese J. Geophys. ) 55 #

s }t} 1 ‘\‘-"‘:‘ iy fr‘ y‘?’":-s}‘j.: g-f‘{
e AL S Y NS

Ry

AT "_*',‘.',-_-?_‘3,"“ T
i) ."’_.'? "' - < 1% .atf- :.¢:
. .- W8 Jhals

T:=300C

Ts=500C

T=600C

3 N[t BE T B L B A (— o BT €0 A 38 — A3 3 9 FL SR B D

Fig. 3 Pore distribution of lean coal at different temperatures(A kind of color represents a connected pore)
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Table 1 The porosity of coal at different temperatures

w\E T/ C 18 100 200 300 400 500 600
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Table 2 Pores number and scale at different temperatures

s LB B g AT RE CAAL ) FLBR 2 & B/ % kA S 120 12
T/ C M/ A 0.4~3 3~5 5~20 20~30 30~50 50~100 R/pm 7/ pm
18 6171 89.921 7.146 2. 885 0.048 0 0 27.2 2.2
100 5889 90. 134 6.962 2. 870 0.034 0 0 24.2 2.1
200 5853 90. 501 6.407 3.041 0.051 0 0 25.6 2.2
300 3213 91,784 5. 820 2. 241 0.062 0.062 0.031 94. 9 2.8
400 2010 84.527 8.756 6. 268 0. 299 0.100 0. 050 93. 4 3.8
500 2464 89. 286 7.386 3.084 0.122 0.081 0.041 96. 3 3.4
600 3322 90. 999 6.382 2.559 0 0 0. 060 90. 7 2.7
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Table 3 Results of fractal analysis for pores number

and scale at 100 temperature
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Table 4 Results of fractal analysis for pores number

and scale at different temperatures
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