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Tab.1 Strata lithology
M5 JEFE/m W% /m EAOBR M5 JBFE /m P /m HAOBR
10 0.97 257. 85 s 5 3.10 266. 47 A
9 2.13 259. 98 blg=y 4 2.88 269. 35 W Ele s
8 1.42 261. 40 Yimb 3 4,15 273.50 bibay
7 0. 80 262. 20 bRy 2 8.45 281.95 2
6 1.17 263. 37 W s 1 3.05 285 b e A
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Fig. 1 High temperature furnace Fig. 2 GHC-1I type specific heat capacity tester
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Tab. 2 Specific heat capacity test results

R
/C
N\ 100 200 300 400 500 600 700 800 900 1000
LR

/(k]/ (kg + K))
ARy 1.01 0.97 0.89 0. 86 0. 95 0. 90 0.91 0.90 0. 89 0.87
e 1. 19 1.25 1.05 0.91 0.92 0.93 0.92 0.92 0.91 0.91
ks 0.81 0.83 0. 82 0.79 0. 80 0.81 0. 82 0.81 0. 80 0. 80
DA 0.96 0.93 0. 84 0.68 0.67 0.66 0.66 0. 65 0. 64 0. 62
WA 0.89 0. 85 0.81 0.77 0.77 0.77 0.77 0.76 0.74 0.70
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Tab. 3 Thermal conductivity test results

K4 AEEEERE LR CHEREE T M2 LA
Fig. 4 The specific heat capacity C of different rock

samples, as a function of temperature T

Rz
/°C
) 50 100 200 300 400 500 600 700 800 900 1000
SRR
J(W/(m + K))
HyRD 1.200 | 1.113 | 1.106 | 0.967 | 0.981 | 1.009 | 0.927 | 1.008 | 0.921 | 0.938 | 0.901
s 1.301 | 1.225 | 1.203 | 1.099 | 0.98 | 0.960 | 0.950 | 0.840 | 0.860 | 0.850 | 0.810
A 1.324 | 1.279 | 1.246 | 1.188 | 1.100 | 1.094 | 1.073 | 1.084 | 1.077 | 1.000 | 0.910
LD 1.412 | 1.322 | 1.300 | 1.282 | 1.246 | 1.097 | 0.980 | 0.990 | 1.050 | 0.950 | 0.900
WA 1.202 | 1.182 | 1.112 | 1.03 | 0.96 | 0.970 | 0.930 | 0.940 | 0.870 | 0.800 | 0.820
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Fig.5 Rock samples after the test

" |27 o b (1) TR 824 %5 5 Bt bk B 8 AN ) I3 T
ek = SR B 25 A Y 0. 810~ 1. 412W/(m -
L3—_ !\‘_\\ e —4— B K);

(2) Je55 5 e A IR EUER &
TR T A 2N RS s SR
BAE BE & IR T AR AR W i, HAE B 50°C
FFAY 1. 412 W/ (m « K) FFEZE 1000°CH A 0. 900
W/ (m « K) AL R Ry 36. 3% By ib s T I R EU(E

A(W/mK)

0 " 260 " 460 " 660 i 860 ) 1600 ) Fﬁiﬂ%gﬂ%— 7&%*HX¢E1&%‘I@E%/J\’;H\:{EHH SOOC
(C) AfAY 1. 200 W/ (m « K) FREZE 1000°CHAY 0. 901

M6 RREHR SRR R e (0 KO RRRT 24090, HIARET
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Tab. 4 Fitting formula of thermal conductivity and temperature

#k Lk
iRy A=1.251—1.3X10 ®*T+2.1X10 *T*—1.1X10 *T* R’=0. 82671
iRy A=1.347—1.0X107* T+4. 7X107" TP —7.9X 1072 T* R=0.96581
oA A=1.396—1.3X107*T+2.0X107* T* —1.2X 107 T* R*=0.95281
biikiE ey A=1.411—4.1X10 *T—5.8X10 "T*+5.8X10 T R’ =0.89788
[y eIeE et A=1.264—1.1X10 *T4+1.2X10 *T2—6.0X10 “T° R =0.95789
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Thermo-physical properties experimental study of sedimentary
rocks of coal measures in underground gasification process

ZHANG Hua-lei*, WANG Lian-guo*, TANG Fu-rong?, ZHAO Kun-peng'

(1. Key Laboratory of Safety and High-efficiency Coal Mining Ministry of Education, Anhui University of Science and Technology.,
Huainan 232001, Anhui, China; 2. State Key Laboratory For Geomechanics &. Deep Underground Engineering, China University of
Mining & Technology. Xuzhou 221008, Jiangsu, China)

Abstract: Using GHC-II type specific heat capacity tester and DRX-II type thermal conductivity
measuring instrument, high temperature physics experimental study was carried out in a range of 50~
1000°C for 5 kinds of sedimentary rock, including roof mudstone, sandy mudstone, fine sandstone,
coarse sand stone and siltstone taken from Wulanchabu underground gasification coal seam. The
variation of specific heat capacity and thermal conductivity coefficient with temperature under different
temperature gradients condition was analyzed. A polynomial function was used to fit the experimental
results of 5 samples’ thermal conductivity coefficient, and the fitting relationship between thermal
conductivity coefficient and temperature was obtained. Experimental results indicate that specific heat
capacity of five kinds of rock samples decreased with the increase of temperature. In the range of 100
~ 400°C, the specific heat capacity of five samples decreased obviously. Thermal conductivity
coefficient of 5 kinds of rock samples presents decreasing trend with the increase of temperature. As
temperature increases, thermal coefficient of coarse sandstone decreases from 1. 412W/(m ¢« K) at
50°C to 0. 900W/(m * K) at 1000°C , which is reduced by 36.3%. Thermal conductivity coefficient of
siltstone decreases from 1. 200W/(m « K) at 50°C to 0. 901W/(m « K) at 1000°C, which decreases
24.990% with the increase of temperature, that is minimum value in 5 kinds of samples. Above
results can provide the necessary data for the study of the spatial temperature field distribution of coal
underground gasification.

Keywords: high temperature; specific heat capacity; thermal conductivity coefficient; sedimentary

rock



