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Study on Modes of Occurrence of Mercury in Coals from the Huaibei Coalfield
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Abstract Sequential extraction tests using Flow Injection Mercury System ( FIMS) were done on 29 coal samples collected
from the number 3, 4, 5, 7, and 10 coal seams in the Huaibei coalfield. The average total Hg concentrations for the coal
seams 3 4 5 7 and 10 were 0.13, 0. 18, 0.54 0.34 and 0.19 mg/kg respectively. The average value of Hg for all of
the coal samples was 0. 26 mg/kg which is higher than that of most Chinese and U.S. coals. Six modes of Hg occurrence
were recognized, including water leachable, ion exchangeable, organic bound, carbonate bound, silicate bound and sulfide

bound Hg ones. With rare exception, little Hg was found in w ater soluble, ion exchangeable or carbonate bound forms. Sul

fide bound Hg and organic bound Hg dominated seams 3 4, and 10, whereas silicate bound Hg dominated seams 5 and 7.
The relatively high Hg values observed in seams 5 and 7, especially in parting samples, are attributed to Hg enrichment by
magmaltic intrusions.

Key words: mercury; modes of occurrence; sequential extraction; Huaibei coalfield.
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1
Table 1 Sulfur and ash contents in coals from the Huaibei coalfield
HB3-1 HB3-2 HB3-3 HB3-4 HB4-1 HB4-2 HB4-3 HB4-4 HB4-5 HB4-6
S(%) 10. 08 11.34 14.33 14. 63 8.75 11. 68 27.74 18.33 20. 29 20. 18
(%) 0.22 0.34 0.81 0.55 0.49 0.85 0.23 0.50 0.57 0.54
HB4-7 HB4-8 HB4-9 HBS-1 HB5S-2  HB5-3 HB5-4 HBS-5 HB5-6  HB7-1
S(%) 24.98 12. 87 14.78 15.01 15.78 18. 35 16. 16 16. 18 17. 14 13.53
(%) 0.49 0.46 0.43 0.8 0.50 0.83 0.67 0.49 0.46 0.44
HB7 -2 HB10- 1 HB10-2 HBIO -3 HB10 -4 HB10-5 HB10-6 HBIO -7 HB10 -8
S(%) 13.88 13.6 1.51 22.52 13.82 13.21 10.93 13.65 23. 14
(%) 0.74 0. 64 0.46 0.5 0.92 0.32 0. 87 1.24 0.74
(0.10+0.01)Hg /g, 1-4 5
2
(Nriagu and Paeyna, 1988; Slemr and Langern
1992; Toole O Neil ezal.. 1999; Jozef etal., 2003). 2.1
’ 29 . 1 kg,
’ . , HB16 1 HB16 9
: ( Finkelman, 10 .HB71 HB72.HBS1 HB56
1994; Ghosh et al., 1994; Querol et al., 1995 {B41 HB49 7 .5
Ding et al., 2001; Diehl et al., 2004), 4 7 5
’ ,HB31 HB34 3
(Bool and Helble, 2.2
1995; Zhang et al., 1999, 2004; Skyllberg et al.,
2004), Yudovich and Ketris(2005) ,
(1.
’ > 200 s ,
’ 0.1¢g , 15mL HNO:; *HCI *HF=3 *1*
’ N 1, (600 W, 30 min; 1200 W, 25 min; 1 200 W,
’ 30 min), s, 2 50mL

(Bool and Helble, 1995; Feng and
Hong, 1999; Zhang et al., 1999, 2004; )
2000; Palmer et al., 2000).
Feng and Hong(1999)  Zhang et al. (2004)
, (2003)
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Table 2 Modes of occurrence of mercury and sequential extraction tests

1 S5¢g 30 mL ,25 C 24 h, (3500 pm, 20m in), S50mL
2 30 mL NH4C,H;05( IN), 1
3 2 20 mL CHCL( 1. 47 g/em?) s . (3500 pm, 20 min),
40 C , HNOs; *HCI*HR3 1 1), , 1
4 2 20 mL HCI(0.5%), 1
5 4 20 mL CHBr3(2.89 g/cm?) , 3
6 5 HNO3 *HCL*HF(3 1 1), , 1
3 (ng/g)
Table 3 Experimental results (ng/g) of sequential extractions on samples from the Huaibei coalfield
(%)
HB3 -1 <dl 1. 69 26.7 <dl 12. 4 34.3 75.1 72.4 103.7
HB3 -2 <dl <dl 30. 1 1.76 6.49 27.2 65.5 77.6 84. 4
HB3-3 1.47 7.21 68. 6 9.49 23.2 107. 4 217.4 210.8 103. 1
HB3 -4 3.29 4.12 64.3 4.43 17.9 42.8 136.8 144.5 94.7
HB4 -1 <dl 2. 66 18.7 14.4 9.31 32.9 78.0 98.5 79.2
HB4 -2 5.44 11.0 94. 6 11.3 18.7 111.5 252.5 245.8 102.7
HB4-3 10. 2 6.47 46. 6 13.3 11.7 52.1 140.4 153.2 91.6
HB4 -4 <dl <dl 21.6 7.34 5.47 38.9 73.3 58.9 124.5
HB4-5 7.45 12. 1 78. 4 <dl 16.3 43.2 157.5 139.4 112.9
HB4 -6 5.35 2.19 87.4 29.7 21.5 122.6 268.7 274.9 97.8
HB4-7 22.1 8. 10 41.6 12.3 27.2 86.9 198.2 257.3 77.0
HZ4 -8 <dl 16.2 46.7 44.3 13.1 40.2 160.5 155.7 103. 1
HZ4 -9 8.22 19.6 74.2 27.2 22.9 92.7 236.6 272.7 86.8
HB5 -1 7.26 4.39 52.4 <dl 128.6 79. 4 272.1 335.3 81.1
HBS -2 34.9 32.4 183.0 49.2 386.9 144. 1 830.5 793.8 104. 6
HB5 -3 13.5 19.7 98.7 4.33 244.3 92.2 472.7 431.8 109. 5
HBS -4 9.45 22.9 88.4 7.27 203.9 67.6 399.5 411.4 97.1
HBS -5 <dl 37.4 67.2 13.2 303.8 279.6 701.2 643.5 109. 0
HBS-6 67.3 79.2 77.9 39.4 247. 1 145. 4 656.3 645.7 101. 6
HB7 -1 16.6 15.7 48.9 14.2 121. 4 59.1 275.9 312.7 88.2
HB7 -2 19.1 14.2 54.7 17.6 144.3 88.7 338.6 370.8 91.3
HB10 -1 4. 17 6.55 29.3 3.47 6.53 87.4 137.4 162. 1 84.8
HB10 -2 1.88 4.34 46.3 < dl 4.42 63.3 120.2 114.2 105.3
HB10 -3 <dl 9.43 45.2 4.22 5.86 49. 4 114.1 148.9 76. 6
HB10 -4 4.33 7.29 47.9 11.8 17.9 147.5 236.7 275.6 85.9
HB10 -5 <dl 3.44 74.2 6.21 1.43 42. 1 127.4 121. 4 104.9
HB10 -6 2.22 4.01 66. 2 2.13 4.43 101. 1 177.9 193.2 92.1
HB10 -7 7.99 4.33 76.2 4.74 4.47 166. 4 264.1 290.7 90.9
HB10 -8 3.64 7.21 64.3 4.54 6.32 99.3 185.3 211.0 87.8
<dl
. . . ng /g, 3.
Flow Injection M ercury
System(FIMS, Perkin Elmer As90), 3
0.05ng/g.

1632b(SRM 1632b), 3.1
70ng/g, (68.148.0) 4
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4 CcP. (ng/g

Table 4 Concentrations of total mercury from the Huaibei coalfield as compared with € P coals of northern China, Chinese

wals and average U.S. coals

(ngle) = iely) (glg) Wriglg)
168 e 66 g'e Clarke "(F‘g/g) EF
AM GM AM AM AM
58.9~793.8 262.9 214.1 29 0.01~0.5 0.17 0.01~0.5 0.1 0.17 0.1 2.6
cAM. ; GM. ; a. (2000); b. Fink elman( 1993); c¢. Yudovich and Ketris( 2005) .
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3.2 Hong, 1999; Ding et al., 2001; Diehl et al.,
3.2.1 2004). s
0. 59%,
(Kortenski and Sotirov, 2002; » (Liuetal., 2004; , 2005),
2004; Dai et al., 2005; Zheng et al., 2006). 0.5% » Skylt
L Iberg et al. (2004) .
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Fig. 3 Percent concentration of mercury extracted in differ

ent steps of different coal seams
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