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Abstract: Gas diffusion ability directly affects gas exploitation, outburst risk, emission and content determination. In order to study the in-
fluence of stress, gas pressure and temperature on gas diffusion coefficient in coal, the gas diffusion coefficient in columnar coal sample
was measured with stable concentration difference, which avoided the model dependence that caused by deducing diffusion coefficient
through desorption curve. The experimental results shown that the diffusion coefficient was approximately negative linear related to the ef-
fective stress for both the adsorbed methane and the non-adsorbed helium, but it was less affected than the permeability. The methane dif-
fusion coefficient decreased as a power function with increasing inlet pressure (concentration gradient), and the relationship with temperat-
ure satisfied the Arrhenius formula. The diffusion coefficient measured by the steady-state method was compared with those obtained by
the classical model and the time-varying model. It was found that the obtained diffusion coefficients were of the same order of magnitude,
the sizes can be several times different, and the variation trend of diffusion coefficient was different with increasing gas pressure. Based on

the law of diffusion coefficient affected by pressure (concentration) and temperature, a variable diffusion coefficient model was estab-
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lished. The gas desorption for granular coal at constant and variable temperature was predicted utilizing measured diffusion coefficient for

columnar coal, and the prediction results were validated by desorption test. It indicated that the model can well reflect the gas diffusion

process in the coal matrix under both constant and variable temperature condition.

Key words: gas outburst; diffusion coefficient; steady state method; concentration gradient; stress; variable diffusion coefficient model
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Table 1 Results of basic parameters of the coal sample

KMo/ % K34, % LIV oud %0

LR N(grem™)

a/(mL-g ™) b/MPa”!

PR /(g-em™) FLB R0 /%

2.18 17.97 6.56 1.51

1.38 8.29 38.61 1.57

141



# £ M FH K 551 %

2023 45 8 1))
0.008
0.007 - 0.002'5
= 0006} 0.002 0
o0
2 0.005] 0.001 5
£ 0,004 0.001 0
{<_<11: R 0.000 5
0003} o v
& 56789101112
& 0002f o 7
0.001 o] $P%e0n o f’
0 3,,,;1 IQVM A‘.r L °

—~

-1

g ''nm

S/ (mL

0.003 0

10 10? 103 10*
LR B2 /mm

10° 10°

H1 ERELELIA

Fig.1 Pore size distribution through mercury injection
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