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The effect of soluble organic matter on coal resistivity at different temperatures

CHEN Li'?, ZHANG Yinghua' ,HOU Wei* , HUANG Zhian',GAO Yukun', YANG Rui'

(1. Key Laboratory of Ministry of Education for Efficient Mining and Safety of Metall Mines ( University of Science and
Technology Beijing) , Beijing 100083, China; 2. College of Mining and Surveying Engineering, Hebei University of
Engineering, Handan 056038, Hebei, China)

Abstract; To investigate the influence law of soluble organic matter in coal on coal resistivity, briquette coals of
three different metamorphic grades made of 60 ~80 purpose raw coal grains were selected and tested. Ethyl acetate
was used as solvent to dissolve soluble organic matter in the coals at 4, 8, 12, 16, 20, 24 h. The coals before and
after dissolution were made into sample coals. The current vs. voltage curves of the sample coals were obtained at
10 C ~90 °C using CHI660E electrochemical workstation and their resistivity were calculated. Based on this, the
influence mechanism and rule of the soluble organic matter on coal resistivity at different temperatures were
analyzed. Results show that the presence of soluble organic matter in coal increased coal resistivity for 1.31 ~1.74
times at temperatures from 10 °C ~90 C in 0 ~24 h dissolution time. The rule that coal resistivity increased with
the increase of dissolution time conforms to the Sigmoid Function relation, and coal resistivity only changed
according to this rule within a certain range. Coal resistivity increasing with temperature rise exhibits parabolic
rule. The ratio of coal resistivity before and after dissolution increasing with temperature rise approximately presents
Lorentzian distribution with a turning point at 40 °C ~50 °C. The sensitivity and correlation of the influence of
soluble organic matter on coal resistivity gradually weakened with the increase of the degree of coal metamorphism.
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The sample of type coal
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Tab.2 Basic parameters of the type coal samples

Tl B iz 1. R RS Bf/mm KEE/mm HE/ (g om )

x1 BEGTLSH 1 HM(Y) 30.00 58.58 1.183

Tab. 1 Industrial analysis of coal samples Yo 2 FM(Y) 30.00 59.46 1.321

s S Koy K5y Ry 3 WYM(Y) 30.00 59.58 1.475

1 fiape s 14.72 13.31 46.65 4 HM(C) 30.00 58.07 1.092

2 HEE 2.05 7.99 29.10 5 FM(C) 30.00 59.35 1.257

3 ToH A 7.13 37.14 4.76 6 WYM(C) 30.00 59.62 1.412
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Fig.2 The experimental equipment
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Fig.3  Current vs. voltage curves of the coal samples at different temperatures
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Fig.4 Resistivity of the coal samples before and after the
dissolution at different temperatures
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Fig.6 Resistivity of the different-sized coals after extration
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Tab.3  Pore volume, specific surface area and the amount of soluble organic matter extracted from coal samples

HrES S FEHUE]/h BALAB/ (em’® - g7 1) BET B RMIAY (m® - g ") A/ g FEWTTHE /%
HM(Y)-0 0 0.007 513 2.3393 0 0
HM(C)4 4 0.007 621 2.429 1 3.91 2.61
HM(C)-8 8 0.007 772 2.8427 4.38 2.92
HM(C)-12 12 0.008 145 3.239 6 7.18 4.79
HM(C)-16 16 0.008 731 3.6356 9.41 6.27
HM(C)-20 20 0.009 524 3.8852 11.35 7.57
HM(C)-24 24 0.009 882 3.9452 11.93 7.95
FM(Y)-0 0 0.006 145 5.101 9 0 0
FM(C)4 4 0.006 292 5.5125 2.71 1.81
FM(C)-8 8 0.006 473 6.035 6 3.13 2.02
FM(C)-12 12 0.006 741 6.601 5 5.64 3.56
FM(C)-16 16 0.007 052 7.243 6 7.83 4.95
FM(C)-20 20 0.007 843 7.663 4 9.21 6.14
FM(C)-24 24 0.008 061 7.876 17 9.82 6.55
WYM(Y)-0 0 0.005 124 7.9457 0 0
WYM(C)4 4 0.005 167 8.3523 0.82 0.55
WYM(C)-8 8 0.005 426 8.424 5 1.34 0.89
WYM(C)-12 12 0.005 861 8.5543 3.02 2.01
WYM(C)-16 16 0.006 215 9.156 3 4.51 3.01
WYM(C)-20 20 0.006 534 9.781 2 6.24 4.16
WYM(C)-24 24 0. 006 612 10.1425 6.68 4.45
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Fig.7  Variation of coal total pore volume and specific surface
area at different extraction time
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Tab.4  Coal resistivity at different extraction time

IR FLFHA/(Q - m) IR FLFHA/(Q - m) ISR HBHEE/(Q - m)
HM(Y)-0 6 725.43 FM(Y)-0 1 766.03 WYM(Y)-0 46.31
HM(C)4 6 453.21 FM(C)4 1702.26 WYM(C)4 45.72
HM(C)-8 5 980.99 FM(C)-8 1 596.48 WYM(C)-8 43.58
HM(C)-12 4 990. 39 FM(C)-12 1361.41 WYM(C)-12 39.92
HM(C)-16 4 153.72 FM(C)-16 1242.52 WYM(C)-16 36.06
HM(C)-20 3910.83 FM(C)-20 1193.63 WYM(C)-20 35.46
HM(C)-24 3 874.74 FM(C)-24 1 186.30 WYM(C)-24 35.23
g 4 r AL Hh B SORCH T LA 1448 e 651 o 180
BRI 1] bt R AR 9, B | A 641 1 [iao
BRI WA B R Il gi: e
g =rr 3  E= o 3
! < 48 {60 £
3t p! WARHURHE] g ¢ HOBERL B, Q - myt 4K ol lao &
Herstra], h. 40| 120
$522 4 P IOBARIC A (3) , AR HE 36+ 1°
S T ATASE e L3 2 R () 4 BB 6] i 1 28 3¢, 5 th
AN 8(a) ((b) () TR (&) WRREFIREAH
2 4 I8 1, 73 UR LA O ~ 24 h 1Ay, ) f o
Yt EL 2 4 T e 194 2 0 ) B 0 1 k\x\y 28
R 2R LA IS L L] K F 28 AR = s
FJE LB , S5 B JE o AT LI A 7 1 B B2 75 g b |16 B
R FhL L3¢, HG b4 A L BELRAE S 1. 74 4%, AT AR = ap g
1,49 1, JEARIERR R 1. 31 4%, 45 HAs fll 2 it A7 B R
BLA R A TR I RIS S, IR I e EEE— e
FhL BEL 2 5 A U B 1975 5 Sigmoid B 4™ 4 B z 76 0
W4 (b) HEﬁ%Ké%&E%ﬂ%%
Sigmoid PR HAE N B bR L, A LRAT 46 lo.6
R o A R 55 I 448 o ] 9 AL X e BEL 44 e
FOSEIRTIE PR o 28 2. R 2 TS BB JE 488 o AT VA L o 104 =
I O B SRR S A A 2 A5, B 14 e L & 4 03 E
Sy ELBELE 8K p, | T 2R it K R i) A A 288 o S 102 &
AT A LR A T B/ | 37 FLI A RCRARLT , 4 3 o1
SERPEIU , BE b AT VAT DU A B/, IR E

() L B ZS RIS 2R 55 /S, 18K po > PRI, S P A T 3
A ATLJBERT IR P BEL 238 114 52 i A 2 T BRI 1, T S
PR N2 —E WX [p, .0, | WARLE.

() TCHHME L BH =R J AR 3
8 AREIZEER A RR BB R BT &

Fig.8 Coal resistivity and change rate at different dissolution
time
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Tab.5 Fitting equation and R* values of the coal resistivity curve
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Fig.9 The sensitivity coefficient between soluble organic matter
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content and coal resistivity
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Tab.6  The correlation coefficient between soluble organic
matter content and coal resistivity
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