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coal samples’ main elements, trace elements, industrial analysis, sulfur and ash analysis data in
Xinren area of North Guizhou. The focus is on the relationship between sulfur and ash in coal and
coal-forming environment. The results show that the content of SiO,, TiO, and K, O is much
higher, among which SiO, is 6 times higher than that of national average; TiO, is 7 times higher
and K, O is 10 times; the remaining oxide is 1 to 4 times of the average. In the normalized REE
partition curve of coal chondrite of the upper Permian Longtan Formation of Xinren area, except
the samples of PM403-MY3 and MYS8, the REE distribution pattern in coal chondrite is similar,
appearing a wide “V” curve with left high and right low. (La/Yb)yis 5. 27—18. 34, with the av-
erage of 8.91 indicating the high fractionation of light and heavy rare earth elements. §Eu is
0.38—1.52, the average being 0. 74, with a significantly negative Eu anomaly. The coal re-
sources in Xinren area are characterized by high total moisture, medium-high ash, low-medium-
high volatility, ultra-low and low sulfur, low fixed-carbon, low phosphorus and ultra-low chlo-
rine. In addition, ash yield in coal, composition index of coal ash and three-terminal analysis of
ash composition all revealed that the coal-rich environment is from shallow water with strong hy-
drodynamics and weaker reduction in the land source area to deep water with weak hydrodynamics
and strong reductive away from the land source area. This is consistent with the conclusion from
the total sulfur analysis. The comprehensive analysis shows that the main geological factor of coal
accumulation in Late Permian Xinren area is the tectonic movement, with Emeishan basalt, pa-
leoclimate and sedimentary environment being some other factors.

Keywords: Upper Permian; Longtan formation; geochemisty; coal accumulation rules; Xinren area
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Tab.1 Coal sample main element analysis list in Longtan formation, Xinren area( %)

RE S S Si0,  Al,O;  TiO, Fe, O3  CaO MgO K;O Na;O MnO P;0; SO; K850 Si0,/ Al Os
PM403 -MY1 47.01 34.57 1.8 7.4 0.6 0. 74 6.79 0.4 0.02 0.21 0 0.11 1. 36
PM403 -MY2 42.1 19.66 1.74 15.92 11.87 2.03 2.18 0.2 0. 04 0.31 4.2 0.48 2. 14
PM403 -MY3 58.1 22.04 2.77 11.49 1.57 0. 64 2. 44 0.27 0.034 0.24 0.3 0.17 2. 64
PM403 - MY4 40.76 31.36 2.5 18.88 0.33 0.6 1.99 0. 28 0.02 0.41 0. 05 0. 27 1. 30
PM403 - MY5 53.62 20.1 2.35 20.15 0.61 0.42 1. 45 0.18 0.014 0.25 0.3 0. 29 2. 67
PM403 - MY6 43.21 20.31 2.89 29.87 0.14 0. 26 0.77 0.42 0.008 0.26 0. 05 0.48 2.13
PM403 - MY7 52.48 29.17 3.33 10.99 0.2 0.52 1.23 0.49 0.014 0.21 0.18 0. 14 1. 80
PM403 -MY8 64.8 18.79 1.8 10.78 0.08 0. 28 0.49 0. 27 0.01 0. 25 0. 15 0.13 3. 45
PM403 - MY9 69.97 16.31 1.77 7.88 0.15 0.21 0.33 0.23 0.016 0.19 0.3 0.10 4.29

S {E 52.45 23.59 2.33 14.82 1.73 0.63 1. 96 0. 30 0.02 0. 26 0.61 0.23 2.22
R 8.47 5.98 0.33 4.85 1.23 0.22 0.19 0.16 0.015 0.092  — — 1.42

K AT F8 = (Fep O3 +CaO+MgO) / (SiO; + Al O3) 5 4 & il it A8 I AT (0 b 5 38 25 J5) 8 48 of o0 5236 %8 58 A, 2018, SR PW1404 1 X
SR B ICIEAL I HT  HAM TR 25 <T3 %%, D B A B XA X OB mE R 100 KV g T3k 3. 0 kW i KL R 75 mA.,

4 R ER L 2 R AR

4.1 FEXTE

BALH X b A g e E AL ALV SIO,

Sl 40.76% ~69.97%  ¥{H K 52. 45% ; AL, O,
SrE R 16.31% ~34.57% . ¥I{H N 23.59%; K, O
PR 0.33%~6.79% . ¥{EH N 1. 96 %6 ; MgO & &
H0.21% ~2.03%, B{H K 0.63%; Fe, O, & & N
7.4%~29.87% HM{H N 14.82% ;CaO F K
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Tab. 4 List of coal quality analysis results and parameter characteristics of Longtan formation in Xinren Area
B KA May Ay Va Ca H, Sia Py Cly Asq Hgq
Gis Qi Qua  Qua O BSH  GERSH B (B GH @D GO G G
TR s (MJ/kg) %0 (10 (10 %
PM403 -MY1 8.69 8. 66 8.39 7.48 60. 82 18. 53 26.24 1.34 0.17 0.025 0. 026 2 0.227
PM403 -MY2 18.72 18.66 18.28 14. 21 24. 86 30. 46 54.37 1.84 0. 37 0.021 0.023 10 0. 295
PM403 -MY3 15.08 15.04 14.69 11.03 36. 60 25.91 44.86 1.69 0.27 0.019 0. 025 3 0. 352
PM403 -MY4 16.94 16.90 16.52 13.78 27.97 30. 54 50.01 1.87 0. 26 0.028 0. 042 4 0.274
PM403 -MY5 17.12 17.08 16.70 11. 88 29. 40 28.13 50.09 1.82 0. 31 0.014 0.015 5 0. 320
PM403 -MY6 13.82 13.78 13.45 12. 66 39.18 27.98 41.65 1.61 0.27 0.018 0.021 5 0. 964
PM403 -MY7 15.12 15.08 14.73 13. 66 35. 37 26. 64 45.14  1.69 0.28 0.016 0.017 5 0. 249
PM403 -MY8 10.05 10.03 9.78 10. 40 56. 16 21.03 30.67 1.18 0. 16 0.025 0. 037 7 0. 269
PM403 -MY9 10.51 10.48 10.24 10. 22 55.09 20. 29 32.01 1. 18 0.18 0.016 0.011 10 0. 346
S 14.01 13.97 13.64 11.70 40. 61 25.50 41.67 1.58 0.25 0.02 0. 024 5. 67 0. 366
T A SR R LR 2 1L 7 B ARG TN F 5 B 8 AR
0.08% ~11.87%, ¥ {f } 1.73%; Na,O # 4  SLREE/SHREE ) 1.32~09.71,F ¥} 6. 86,
0.18% ~ 0.49%, M K 0.3%; MnO & & N A DR Y BRORE 5 A s v A A OT R C 40 ith ¢
0.008% ~ 0.04%, ¥ {H Jg 0.02%; P,O; & A FREES PM403—MY3.MYS8 A4k, Hofth 4 HERERG 1
0.19% ~ 0. 4106, #J{H N 0.26%; TiO, & &4 JURM A BN Rl A B 572w A R Y 98 22 1Y

1.74%~3.33%, 418K 2.33% . HI WX =&
Sy ALECPURE S e S GOl N N/ R
Si0, >Al, 0, >Fe, O, > TiO, >K, 0> CaO > MgO
=>S0; > Na, O>P, O, > MnO, SiO,/Al, O, 1§ K
1.30~4. 29,F3H 2. 22, FA-HIX B SiO,/AlL O,
B e T b B (1.42) (DAT S, F. et al,
2012) , 5 T 04 A A H IS {E (1. 18) CHI AT,
2014)  REAHE T Al R DLFE 0 ok 24K A A
Sy, STEEEETRS S (EE
NG ,2006) , B ILH L X Si0, \Ti0, \ K, O & &
B, Horp S0, 2 EEE 6 4%, TiO, &4 F M 7
L KO 22 EAR 10 75, KRR & 8R4
R 1~4 %
4.2 ®HLIIE

BAoH X E =S5 e A AR LT R A
HH(SREE) h 122. 09X 10 ~558.47 X 10 °,F-#
A 239.02 X 10 °, k4 [ FH4{H (119. 05 X 10 °)
(DAI S F, et al,2010) #Y 2.01 f%, 5 F ¥
(60.21X10 *)(DAI S F et al,2010) % 3. 97 £%;
HoZ Th 2 EMERY 15. 2 £, &t FLEE ) 32. 8 5.

VPRI Z R A G o il 2 B A 0 A il &
B e (K 4) 5 (La/Yb) i 5. 27~18. 34,3
Bk 8. 91, B 42 8 4 o0 R /0 18 72 B = B R 1R
(La/Sm)«H 1. 75~4. 55, ¥{8H K 3. 07, K H%H +
TCE MR E E; (Gd/Yb)y  1.57~2.08, ¥l Ky
1.82, KM LT E MM EHE. SEuly 0. 38~

10°
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Fig. 4 Distribution pattern of rare earth elements in

Longtan formation coal samples in Xinren area
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(4.2 f%) & & % . Cs.Nb, Ga, V., Sc, Mn, Ta, Hg,
Th.Ba.Cr. .U & & & (HEN 2~4), 58 & 4%,
Co.Ni, As.Mo.Pb.Sn.Rb. Be, Sr & & %8 i
(FAfE A 1~2),W.Zn Li,Ge, Tl B, Se fit T+ [# 1
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Ga Sr
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Be.Zn.Sr & @ MX 423 (LA 1~2) . Rb W . Ge,
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30.81X107°.96.56 X 10 °,103. 39X 10~°, B & /&
Frp E A A, A, PMA403 - MY # i Ga
FHRNTI5X10 (Y F 0.007 5% . B4k H T
M oA B R Tk & 7 (0.003% ~
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Fig. 5 Regularity curve of trace elements of coal seams in Xinren area
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5.2 IR&HHE
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60. 82 % I {H My 40. 61 % , M4 F br GB/T15224. 1
— 2010 A FH b - KB R 5 X2 K oy & i
B R AEVE e R AL R b, Bl VR AR 0 5 A8 D 48
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2016) , FHUE S REE & 85 5 HE Ko 4
KA o> S AR (K 6)
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WF 5% DX ERE i 35 K o (V) 788 18,5306 ~
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Vertical variation of moisture, ash, volatile matter and sulfur in the Upper Permian Longtan formation coal

in Xinren area

i PM403 — MY1 NG & oy 48, £ 5 PM403 -
MY2 MY4 . MY5 Jy i 4% & or BE HAR R i oy v
EER I SHRETK Sy B R IEAE G ST K
oy 2B 6),
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Fig. 7 (a)Relationship between sulfur content and coal ash composition index of the Upper Permian Longtan formation in

Xinren area; (b) Triangle ternary diagram of coal ash composition
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