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Study on relationship between mechanical parameters and thermal

conductivity of pre-oxidized coal
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(1. School of Safety Science and Engineer, Xi’ an University of Science and Technology, Xi’an 710054, China;
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Abstract:In order to study a different pre—oxidization temperature affected to coal basic mechanics parameter and thermal conductivity
characteristic parameters as well as the linear correlation between the two parameters, a long—flame coal from Liuhuanggou, Xinjiang was
selected, a programmed temperature rising box was applied to the pre—oxidization treatment of the coal samples with the temperatures of
30, 80, 140 and 200 °C. Then a MTS880 electro—hydraulic servo testing machine, LFA457 laser thermal conductivity analyzer and FF35
CT industrial computed tomography system were applied to study the coal mechanics parameter, thermal conductivity coefficient and crack
variation condition within the internal boreholes. The correlation coefficient was introduced to quantitatively calculate the linear correlation
between the elastic modulus and the thermal conductivity coefficient. The results showed that under the pre—oxidation function with a tem-
perature of 140 °C , the elastic modulus, compressive strength and thermal conductivity coefficient would be the largest in all. Under the
pre—oxidation function with a temperature of 200 °C, the micropore cracks of the coal samples would relatively be the maximum and the e-
lastic modulus and compressive strength would be the minimum. When the pre—oxidization temperature was at 30~200 °C , the correlation
coefficient between the elastic modulus and thermal conductivity coefficient would be greater or equal to 0.992, would be positively correla-
ted with the height and all would be firstly increased and then would be reduced in tendency with the pre—oxidization temperature in-
creased.
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Fig.1 Partial sample of industrial computerized

tomography and uniaxial compression experiment
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Fig.3 Sample of thermal conductivity experiments
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Fig.4 LFA 457 laser thermal conductivity analyzer
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Fig.5 Total stress—strain curves of coal under
different pre—oxidation temperatures
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Table 1 Experimental results of mechanical characteristics of coal under different pre—oxidation temperature

WEH R 71 o/ MPa

V(A RS /107 BRI E,/GPa

PGS g/ - . -
f] Ky ] #yfi f] #ft

A01 43.462 19.361 2.678
30 43.049 19.521 2.664

A02 42.636 19.681 2.650

BO1 46.224 20.076 2.686
80 44.036 19.642 2.683

B02 41.848 19.208 2.680

Co1 58.84 24.818 2.777
140 55.662 23.373 2.753

Cco2 52.484 21.928 2.729

DO1 40.406 18.258 2.337
200 36.969 19.028 2.374

D02 33.532 19.798 2.411
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Fig.6 The CT scan of coal under different

pre—oxidation temperatures
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Table 2 Fitting parameters and fit degree

WEE/C Ay A/107% A,/107° A3/107% A /1071 R?

30 0112 -32007 6.0358 -3.0930 5.1800 09932

80 0.108 05306 08536 -05347 10576 09981
140 0.121 1.1103 00842 -02342 06761 09896
200 0.117 0.7983 -0.1488 -0.0536 0.0871 0.989 6
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Fig.7 Variation trend of thermal conductivity of coal with

temperature under different pre—oxidation temperatures

TER—IRE T, WA A Ab B RE /9 5 20 R Bkt
TR IR FE A 188 T S B0 e 18 R b/ R R
R 30~140 C AR AR LGN, 140 ~200 C 1
FER SR BN, X T S IR B SR &
a3 AL O BT R 4 & iR AR
BN AR PR AL L B, B ) IO Sl P B
K, FIEBE N, 2 BRI R AL, AR
BT, AR N AL L B/ | B ) IO BB
AN, FIEBOHA TTFE 30~ 140 °C | Fifi 5 AL IR
FE T AR Koy s b, Bz Ik VEH
SR YR IR AL L BRI 4 A A, WO S PR B R
FE 140~200 °C , BRI Kot 22 s (H2 It

T REE] T2 A RS MR 7 A T AR R Y
TACFL SRR, T A IR L 2 B X S AR A 2 0 KT
PRI X R B T AR RO IR
SRR BT R A IR EE A T s ST R DN SR
5 A S ST R R sl N ) S PRI

3 BRERPEEEESSRABRKERXE

1 R e & B, 30 ~ 200 °C, A [R] R B Ak B
PR RREASE P AR P A o N P R B AR Ak R A [, oy
TR TR B AR S TR BT YR DG AR
J 5] A Pearson HHE R BN ,E AN R 1
SRR B A e PR AR BIORT M ASE 1 2 TR Y R O R
B WRAKXE(3) P R >0 28 2 MUER
TEAHOG, R, <0 IR 2 N0 8 A OC UG
H[-1.0,1.07, HZRAE T 2 AU 22 8] 1Y 26 A1 56
JEL IR, VBRI 1 ARG BGE | | R, BT 0, 4K
JEREES

ﬂzxm - inzyi

R =

xy

Y x = ( ) Iy = (Xy) ]
(3)
SR, WEEAR v FIREAS 5 (ROA D R H o P
AL sy, oy AR AIE,i=1.2 .+ .n,n
REAE,
56 S 7 51 460K 3L B &b T I AR 1 5 1A 2R L
B RS 25 4 55K 75 HC M 56 2,
%3,

£33 FAREMELEELERERNSARYIEMRENEXREY

Table 3 Correlative coefficient of thermal conductivity and elastic modulus of coal specimens

treated at different pre—oxidation temperatures

AREE T SRAEH/ (W - m™ - K

R/ C PP i/ GPa
30 C 60 C 80 °C 100 C 140 °C 160 °C 180 C 200 C
30 2.664 0.107 0.108 0.111 0.114 0.12 0.122 0.124 0.125
80 2.683 0.110 0.113 0.115 0.117 0.121 0.123 0.125 0.127
140 2.753 0.125 0.128 0.130 0.131 0.135 0.136 0.138 0.139
200 2.374 0.120 0.122 0.123 0.124 0.127 0.128 0.129 0.130
MERRHR,, — 0.992 0.998 0.993 0.994 0.995 0.996 0.996 0.996
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