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Contrast test of liquid nitrogen freeze—thaw cycle cracking

effect between anthracite and coking coal
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Abstract: In order to analyze the effects of coal ranks on the cracking effect of liquid nitrogen freeze—thaw cycle coal,a liquid nitrogen
freeze—thaw cycle test was carried out on high—rank anthracite and medium—-rank coking coal. The nuclear magnetic resonance technique
was used to test the variation of pore of coal samples after 3,6 and 9 times of liquid nitrogen freeze—thaw cycle. The effects of coal ranks
and times of freeze—thaw on liquid nitrogen freeze—thaw cycle fracturing coal samples were investigated.The results show that the liquid ni-
trogen freeze—thaw cycle can promote the development of the internal pore structure of the coal sample and increase the permeability of
coal samples. After 3,6 and 9 times of liquid nitrogen freeze—thaw cycle,the average increase of T, area of saturated meta anthracite is
35.20%,5.97% and 4.20% ,and the average increase of the T, map area of saturated coking coal is 44.72% ,9.04% and 6.75% respective-
ly. After thawing cycle,the damage of coking coal is obviously greater than that of anthracite. With the increase in the number of freeze—
thaw cycles, the increase in T, map area of saturated anthracite and coking coal has decreased significantly, and the effect of freeze—thaw
damage on the improvement of coal pores has shown a decreasing trend.In the saturated state, the damage of coking coal after freeze—thaw
cycles is significantly greater than that of anthracite.
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Fig.3 Nuclear magnetic resonance experiment results of raw coal samples
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Fig.4 Nuclear magnetic resonance experiment results of coal sample after freeze—thaw cycle

W VR RATE B VSR 38 T, B 0 L BR AR IE R
A TR, HE 4 T 2 3 ORARRLIE R,
SHBERN ALY T, B35 K R AR Ak, F2RIN T, K%
] 7% 50y, B P15 06 {44 K o o it B F ] 344 K T
BUb R Z 3K, WY1 WY2 B TeH A 7, B
T AR )3 K 38.319% ,32.09% , M1 JM2 P> FE 4
SRR T, B T AU B K 44.99% F1 40.45% ., T, &
T TR AR O, 0 IR 1) oA BB LB A 381 1 A e, FLIBE
BOEBGIN X FE BRIy SRR R AR AR K
AL TR EE , AR SZ 3% vhdi AR T
PR AR O T A K 2 4, B T IRAAR AN 34 5

PEFIIG S Pl BT P B AN JE 48 50 R IR, 7= A
TR 3 AT IRENAR A 5™ A FLBRE, i o L Bt 322
377 T, ARG R T R AL | SRR 114 S £L
B e K, TERCR RV b VR R A I [
HAAR LUK ARSI R 1.1 %, 7= 2R BRI kK 77,
Y FRE 3 A PKIR 3O TR g 530 E I KA 2 K
AR RIHT 2B A4 7 A R U B R R
YK TR E 225 3 YO AR R R 2 I, T, P 3 i AR
SFIIHER 35.20% MK SRR 3 YR AR R
e, T, B3 T B B 44.72% , WAL KR
BT RARRAEIR G , FIER Uk Bl A5 £ K T o 4

x1 ERBEAEIEERE T,EEEREL

Table 1 Changes of T, map area of coal samples before and after freeze—thaw cycles
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