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Fig. 1 (a)Standard coal samples were used for experiment, (b)uniaxial compression comparison chart,
(c)electron microscopy of raw coal sample
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Fig. 5 Electron microscopy of coal samples after soaking
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Tab. 1 The results of uniaxial compression experiment
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Tab. 2 Damage evolution characteristic parameters of coal samples

R JEHERE 107C 25T 40°C 55T

€, X107° 21.2 24.2 26.0 28.3 28.3

m 1 0.73 0.65 0.58 0.55

LOT gttt e semseta ety Wt o T LLE W .
N R (L) BERE 45 03 % T B 1 6 25 52 2 g 14
W/ — loec 39K A2 4000 30 RS 1A 30 L B AL
o6t o A5 B B 32 1 2 T AL A A B AL B R
2] Wl /N o R S T 2 Bk TR B B s 2 )
4T A T2 3P A B 6 728 4k S5 80 L KR P
oall SRR AN T R B 4005 % e HE
| UREESPSEiE TR = O P U3 g
00 R ORI B i W 9 O

%107 57 N8

{0 RS BRI AL (2) WA S HLIR ST N, 5 7 32 SDS 7K
Fig. 9 Damage model evolution ces of coal samples 1% 1A F LR 450 4% 75 JAE 28 7 JE A+ 249 M F 52 fir 24

Jei o B G IO 78 1IN R 45 3 A P s 2%
1 ARAE R — D AR ST AR O R B Y R PR G . R IR R AR A R R B S I AR
(3) % B B R B 7 i PR A — /\EEE4HI’]FI%% R, SR IR (D) 5 B 5Z SDS /K % i
ER B8 28 8 (D) Z B R FATELE LK 10, BRIMME RN .
D, = 0. 1577 40, 435 (R* = 0.995) (10)
(4) S 1 56 UEA A v A A AR (%) mT S, I 22 S U B A 1 S IR Y R X R AR A £ 1 5 ) 3 ) P A
JE45 523 AT Bk, LB g5 R WK 3 18 11~ &l 13,



%3 AT . SDS KU R AE FH T AR B 5 1A B0 g 2 e M R A0t 7 52 B 0T 5 485
3 RIS B AR E S8
Tab. 3 Mechanical parameters and Damage evolution characteristic parameters of coal samples
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Experimental study of physical and mechanical
characteristics and damage evolution of low-rank
coal subjected to action of SDS aqueous solution

AN Wen-bo', WANG Lai-gui', LIU Xiang-feng', LI Xi-lin?, CHEN Qiang"
(1. College of Mechanics Engineering, Liaoning Technical University, Fuxin 123000, Chinas;

2. College of civil Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: In order to investigate the effect of SDS aqueous solution on the physical and mechanical
characteristics and the damage degree of low-rank coal, adopting sodium dodecyl sulfate (SDS)
aqueous solution as organic solution, and low rank coal body (Fuxin long flame coal) as study object,
through scanning electron microscope ( SEM), mercury injection experiment, longitudinal wave
velocity experiment and uni-axial compression experiment, the microscopic pore structure, porosity,
longitudinal wave velocity, peak strength and elastic modulus of coal samples were characterized
before and after soaking in SDS aqueous solution; the variation pattern of physical and mechanical
properties of coal samples subjected to action of SDS aqueous solution was analyzed with the variation
of immersion temperature; the damage evolution model of loaded coal sample subjected to action of
SDS aqueous solution was established, and the damage mechanism of coal sample was discussed.
Results show that (1) After immersion in SDS aqueous solution, the micro pore distribution is not
uniform, the total porosity of coal samples increases with the increase of soaking temperature; when
temperature is 55°C , the total porosity of coal samples is 57 %, which is increased by 46% compared
with the total porosity of raw coal sample; the longitudinal wave velocity, peak intensity and elastic
modulus of coal samples decline with the increase of soaking temperature, the longitudinal wave
velocity, peak intensity and elastic modulus are 571m/s, 6. 73MPa, 356 MPa, respectively, compared
with the raw coal sample were reduced by 416m/s, 5. 12MPa, 1129MPa; (2) The combination of SDS
aqueous solution and load that intensification the total damage degree of coal samples, showing a
distinct non-linear characteristic, the damage of coal samples is microscopic manifestation of the change
process of mineral composition and structure, and the macroscopic manifestation is the decrease of the
mechanical strength of coal samples and the weakening of resistance to damage. (3) Using the results
of new immersion experimental to verify the damage evolution model, the experimental results are in
good agreement with the damage evolution model, correlation coefficient is 0. 9999. It can be seen that
the damage evolution model has good reliability.

Keywords: SDS aqueous solution; low-rank coal; physical and mechanical characteristics; damage

evolution model



