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The distribution, modes of occurrence and genesis of cobalt in coals of
Xinjiang

LI Bao-qing, ZHUANG Xin-guo and ZHAO Shi-hua
(Key Laboratory of Tectonics and Petroleum Resources, Ministry of Education, Wuhan 430074, China)

Abstract: Cobalt in 306 coal samples from Xinjiang was determined by inductively coupled plasma mass spec-
trometry (ICP-MS). The Co concentrations of coal in Xinjiang are obviously higher than Co concentrations both
in China and abroad, and the cobalt content of the early-Jurassic coal is much higher than that of the middle-
Jurassic coal in Xinjiang. Statistics show that Co is existent predominantly in the organic binding state in coals of
Kubai and Musixiang within Yili, associated mainly with inorganic matter in coals of eastern and southern Jung-
gar, and related to organic and inorganic matters in coals of other places in Xinjiang. The concentrations of
cobalt in these coals are controlled by the groundwater table in swamp and the properties of parent rocks in the
source area.
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306 6.05 pg g Spears and Zheng 1999
11 Jit 4.00 pg ¢ Raask 1985
48 8 7.08 pg g Daietal. 2012
8 N 24 1~30 pg g Swaine 1990
8 L 24.7 pg g 1992
32 ZK4004 25 ZK8603
7 5.10 pg g Ketris and Yudovich
215 2009 7.08 pg g Dai et al. 2012
1 7.91pg g
= 1 8|10 H 8|3O 1 8?0 F 8 i SI()(7 1 gllo ()?o 1 ()ISQ 1 9|70
VR R X ZK 101 6 Fiuf+ #i& 2 BT ZK4004 i
-2 FEIEEHZ40ZK] 7 FHHEIR S BRI ZKS603
i g S 8 EAEBEID R EHER K301
3 ﬁﬁiﬁ:@kiQuZKm WRAR 9 AR E P R B R IR 7K 2809 dare
g | PRETRERERRY 10 AR A E BB 2K 1805
5 RERHRAES By 1 i AR W R R R 2K 1203
; 12 #EFRBEHAFBIFRKZKW0413
i Mt EEEEY .~ 13 EREEERLHRKZK02 ]
P,..%:" ''''' 14 RFHEERIRIRRKZK0912
TN 15 BREHEEENBEKZK 124
sso b R l6 BEEEAEASTEEZG

43°

41°

Fig. 1

Location of coal samples in Xinjiang
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Table 1 The distribution of cobalt in different mines within
different coal-bearing basins in Xinjiang arithmetic mean

16.55 pg g 7.70 pg g
7.53 pg g 10.02 pg g ZK101 5.0~31.0 16.5 8.99
2006 9.38 ug g 2006 QI2ZK01 1.7~35.9 13.9 11.94
3.2~16.2 8.1 5.10
0~16.9 5.5 5.23
547 pg g 230 pg g 3.75 Z40ZK1 1.4~7.9 3.3 2.09
g g 2006 2.07 g g ZK4004 6.0~20.0 9.6 3.46
7K8603 3.0~8.0 5.4 2.07
2006 7K301 5.3~20.0 10.8 8.01
ZKjl124 0.0~29.0 9.1 6.91
ZK0402 1.0~19.0 8.8 4.70
7K0912 0.0~26.5 8.0 6.53
ZK4004 7K2809 0.0~12.0 4.4 4.55
ZK1805 0.0~8.0 1.0 1.79
1 ZK1203 0.0~3.8 1.0 1.57
) ZKW0413 0.0~10.0 0.8 2.14
ZK301 0.0~5.0 2.3 1.53
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Fig. 2 The distribution tendency of cobalt content in coals of Xinjiang
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Table 2 The distribution of cobalt in China in different coal-accumulating epochs arithmetic mean
N E J-Ky Jia Ts P, P G G
a 3.80 13.77 4.78 5.37 9.83 6.61 2.83 2.80
b 14.18 11.92 8.78 14.76 14.55 12.14 12.83 13.97
¢ 11.75 E-N 8.09 8.59 7.72 10.07 4.24 C-P
@ 1997 b 2003 ¢ 2006
ZK1805 ZK1203 ZKW0413
3.1
Dai et r=
al. 2005 Wang et al. 2008 Sia and Abdullah 0.30~0.79 Al »r=0.37~0.82 Fe r=—-0.06~
2011 Riley et al. 2012 0.46 Ca r=0.18~0.58
Al
Fe Ca
3.2
Finkelman 1995 r=
4 -0.47 r=-0.38 Al r=-0.12 r=-0.15 Fe
r=-0.45 r=-0.35 Ca r=-0.69 r=—
0.65
2004
2006 Finkelman 3.3 +
1981 r=-0.23~-0.29 Al
3 r=-0.23~0.34 Fe r=-0.55~0.35 Ca r
3 A B =-0.65~0.30
+ C
3
Table 3 The correlation coefficients and modes of occurrence of cobalt in coals of Xinjiang
Al Fe Ca
7ZK301 Co +0.79 +0.82 +0.46 +0.51
ZK2809 Co +0.60 +0.63 +0.45 +0.43
ZK0912 Co +0.60 +0.68 +0.35 +0.18 A
7Kj124 Co +0.41 +0.46 +0.35 +0.32
ZK301 Co +0.39 +0.45 +0.01 +0.25
ZK0402 Co +0.30 +0.37 -0.00 +0.58 +
ZK4004 Co +0.29 +0.34 -0.52 -0.05 +
QI127ZKO01 Co +0.18 +0.20 -0.34 +0.22 +
Co +0.03 -0.13 -0.55 +0.30 + B
ZK8603 Co +0.03 -0.23 -0.25 -0.65 +
740ZK1 Co -0.23 +0.10 +0.35 +0.04 +
Co -0.38 -0.15 -0.35 -0.65 C
ZK101 Co -0.47 -0.12 —0.45 -0.69 ]
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Fig. 3 The relationship between vitrinite and Co content
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