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Table 1 The scheme of sequential extractions of mercury from caal
|4 . 20 mL , 15h
HNO ;2.5 mL. BiCl [ mL, 50 mL, 40°C
20mL 1 mol/LNH4Ac(pH=7), 1
20mL 1 mol/L NH,Ac(pH=5), 1
4 |HNO,25mL 9T I5h, . ImLBCL 50
mL
i1 [ 10 [ 11] ;2 NHsAc  pH  25%HAc 25%NH,0H
1.2 7 5
8 , <1.4.1.4~1.5.1.5~ ;
1.6.1.6~1.8.1.8~2.0.2.0~2.2.2.2~2.4.2.4 ~
2.6.2.6~2.8>2.8<10kgm ° 10 . @)) 32
’ ’ pH 7 pH
) . , )
’ ’ 5 min ( ) H
) . 3000 mp 10 min, ( 83.3%)
2.2
9. 8 . €D 4 5
IM-40  PY-45 X ILM-40 PY-45
2 EB4
Tt R <2.2X10 kg'm ° ;
2.1 2.2~2.4X 10 kg'm ;
@ 2.2~2.6X10kgm ° ;
LD-04.IM-06.SI-12.SD-14.PH-34 2.2~2.8X 10 kgonf3
LDA37 6 ’ ; ( + ) 2.6-2.8
%10’ kg°m ° 1.8
«c2 ( ~2.8X10 kg'm ° ;
. . )\ ( ( )
) ( ) ( ’ -
) ’ 10° kg"mﬁ3 3
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Table 2 Mineral compositions of residues from each extraction step

0 p M C K F 1 G D BG DI GlIp P M clp BGI

0 2236 231 246 1833 <<dl 340 283 603 0.1 0.1 0.8 0.3

W 231 164 251 144 <dl 226 <d 611 0.1 0.1 0.6 03

LD-4  Ac7 2087 159 223 112 <dl 23 <d 583 0.1 0.1 0.5 0.3
Ac5 3014 193 382 <<dl <<dl 300 19 86 0.1 0.1 0 0.3

NA 2730 <<dl <<dl <<dl 26l 300 280 733 0 0 0 0.3

0 %7 318 459 352 605 286 494 0.3 0.5 0.4 05

W 1156 312 368 238 673 318 540 0.3 0.3 0.2 05

IM-0.6 Ac7 90 370 403 <dl 5% 287 540 0.4 0.4 0 0.5
Ac5 816 482 720 <<dl 6% 370 347 0.6 0.8 0 0.4

NA 1284 <dl <dl <dl 727 310 550 0 0 0 0.4

0 2456 220 134 1219 26 556 0.1 0.1 0.6 02

W 2103 224 1111 1124 258 431 0.1 0.1 0.5 0.2

SL-12 Aec7 290 178 998 1128 355 567 0.1 0.1 0.3 0.2
Ac5 3425 237 <dl 1071 <dl 705 0 0.1 0 0.2

NA 3333 <dl <dl 8% <dl 7”7 0 0 0 0.2

(0] 1199 189 261 699 576 462 374 0.4 0.2 0.2 06 03

W 1663 145 399 846 577 <dl 466 0 0.1 0.2 05 03

SD-14  Ac7 1054 157 246 235 4% <dl 400 0 0.2 0.2 0.2 0.4
Ac5  R7 258 500 <<dl 609 <dl 369 0 0.3 0.5 0 0.4

NA 1601 <dl <dl <dl 512 <dl 677 0 0 0 0 0.4

0O 2971 185 608 1430 204 433 0.1 0.1 0.2 0.15

W 3086 237 825 1601 <dl 500 0 0.1 0.3 0.16

PH-33  Ac7 3111 218 840 1531 <dl 450 0 0.1 0.3 0.14
Ac5 4126 261 <dl 1576 <dl 583 0 0.1 0 0.14

NA 4329 <dl <dl 134 <dl 510 0 0 0 0.12

0 187 401 667 443 375 326 166 352 0.1 0.2 04 02 02

W 1933 392 481 538 415 361 <dl 432 0 0.2 0.3 0.3 0.2

LDA-37 Ac7 2248 454 613 343 446 380 <dl 458 0 0.2 0.3 0.2 0.2
Ac5 192 655 704 <<dl 3% 40 <dl 307 0 0.3 0.4 0 0.2

NA 281 <<dl <dl <dl 2% 300 <dl 383 0 0 0 0 0.1

;W ;Ac7  pH 7 ;A5 pH
s NA ;C ;D 3 F 3 G i 1 ; K M
3 P 3 Q ; BG X < dl
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Table 3 Mercury concentrations in each extraction step

(X10")

LL-01 1502 LD-03 LD-04 ID-05 IM-06 SW-07 SW-08
H,0 3.73 0. 68 0. %4 17.25 2.47 0.36 0. 13 0.23
NH,A c(pH7) 1.56 1.04 1.34 4.16 0.36 1. 8 1.3 0.81
NH,A c(pH5) 1. 88 0.45 0.4 0.26 0.40 0.27 - 0.54
HNO, 2419.91  445.31 295.35 147. 92 300. 80 378.90 216912 676 40
2427.08  47.48 297.97 169. 63 304. 03 ®81.37  2170.58  677.98
2670.0 657.0 368. 0 138.0 276.0 504. 0 2110 958.0
% 90.9 68.1 81.0 12.9 110. 1 75.7 102.9 7.8
SX-09 SX-10 SL-11 SL-12 SD-13 SD-14 SH-15 SH-16
H,0 - 7.0l 1.91 0.28 124 0. 53 0.28 0.20
NH,A c(pH7) 1.49 1.4 0.93 L17 1o 0.37 -
NH, A c(pH5) 0.21 - 0.26 0.18 - - -
HNO, 28.70 270.91 15453 1250.83  58.7 890.73 %3 75 894 88
330. 40 279.40 15644 1252.30  546.36 893.20 264. 40 895. 08
357.0 318 0 169. 0 1207.0 612.0 911.0 3%.0 992. 0
% 92.5 87.8 92.6 103.8 .2 98.0 67. 1 %. 2
SW-17 SDL-18 SM-19 SM-20 PS-21 PS22 PY-23 PY-24
H,0 0.17 0.28 0.2 - 0.36 0. 08 0. 17 0.26
NH,A c(pH?) - 0.4 0.37 0.32 0.61 - 0.39 0.31
NH,A c(pH5) 0.19 — 0.23 - 0.57 0.2 — 0.30
HNO; 9%7. 87 258.83 264, 24 147. 88 321.30 247.37 239 45 454 9
%8. 23 259.55 265. 10 148. 20 32. 84 247.67 240,01 455.16
864.0 374.0 271.0 143.0 418.0 286.0 325.0 651.0
% 110.9 69.4 96.2 106. 9 7.2 86.6 73.84 6.9
PL-25 Pr-26 PT-27 H-28 PH31 PH 34 LDA-37  LDN-®
H,0 1.19 0. 20 — — 0.15 — 0.20
NH,A c(pH7) 0.77 0.7 0.41 2.64 0.31 0.30 0.4 1.52
NH,A c(pH5) 0.28 - - - 0.30 9. 60 -
HNO, 120. 56 116.8 106. 82 160. 18 327. 51 24.85 279. 14 180. 07
122. 80 117.67 107.23 162. 82 327. 82 25.60 289.16 181. 79
169.0 155.0 96.0 134.0 504.0 235.0 32.0 188.0
% 72.7 76.0 111.7 121. 5 65. 0 96.0 89. 8 %. 7

: LL-01. LS-02. ID-03.LD-04. LD-05. IM-06
SH-16. SW- 17.SDL-18. SM-19. SM-20
; LDA-37  IDN-38 ;=7

; SW-07. SW-08. SX-09.SX-10. SL-11. SI-12.SD-13. SD- 14. SH-15.
; PS-21.PS-22.PY-23.PY-24.P1-25. PI-27. PT-28. PH-31. PH-34
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4 1IM-40 )
Table 4 Mineral compositions in different density fraction of sample LM<40 (%3, in weight )
/

X 10 kgem ®
< 1.4 64 6.1 4.5 - - 2.0 - - 9L.5 20
1.4~1.5 1.4 7.7 5.6 - - 2.9 - - 89.0 25
1.5~1.6 10. 1 9.0 5.7 - - 4.2 - - 86.7 34
1.6~1.8 19. 4 14. 4 9.2 - 32 4.9 - - 77.9 4.8
1.8~2.0 20. 6 24.2 11.1 3.7 4.2 8.0 1.6 0.4 65. 4 56
2.0~2.2 52 36.8 16.2 7.7 4.7 13.0 2.1 0.6 520 38
2.2~2.4 56 56. 6 25. 4 15.0 9.8 11.9 2.5 3.3 28.2 39
2.4~2.6 80 75.6 34.3 16.2 13.7 16.9 2.5 0.4 133 217
2.6~2.8 4.3 3.5 23.5 10.1 339 12.3 1.4 0.4 15.9 25
>2.8 9.0 61.7 4.3 - 33 80. 7 - - 9.1 2.7

5 PY45 O
Table 5 Mineral compositions in different density firactions of sample PY-45(%;)
/

X 10° kgm 3
< 1.4 21.9 15.0 5.0 3.9 1.9 1.1 2.8 1.1 785 4.6
1.4~1.5 65 9.6 2.7 2.9 1.8 0.9 1.4 0.8 858 29
1.5~1.6 9.0 14.7 4.7 4.5 - 1.8 4.5 1.3 78 4 35
1.6~1.8 15.4 21.7 9.6 4.6 32 3.1 3.7 1.8 67.3 4.9
1.8~2.0 12.1 34.2 15.7 11.1 4.3 3.7 3.8 2.4 52.3 4.3
2.0~2.2 68 50. 4 19. 4 25.2 1.5 4.8 4.7 4.9 3.4 32
2.2~2.4 80 8.0 27.7 39.2 22 7.5 - 5.1 10.7 25
2.4~2.6 9.0 7.5 33.7 34.4 517 6.3 - 5.3 6.9 2.4
2.6~2.8 4.0 80. 3 51.9 14.3 14.0 3.2 - 1.9 8.0 1.8
>2.8 7.3 0. 1 9.9 11.5 89 @. 5 - 1.8 4.4 1.2

) : 6 H 1

8 . . 1 ,

6 8 ( <1.8X10" kgm")

. . ; (1.8 ~2.8%X 10" kg/m')

1 ; >2.8X10" kg n®)



76

6 8
Table 6 Mercury analysis in density separations of 8 coal sanples

X 10‘kgh13> <14 14~1L5 L5~1.6 1.6~1.8 1.8~20 20~22 22~2.4 24~26 26~28 >28
2] 801 20. 29 17.46 16.85 1218 5. 47 1.85 2.9 7. 64 7.3
LI-39 Hg (X107% 4.9 25.8 35.5 9.8 47. 8 268. 7 348.6 274.9 343.2  16%.7| 203.0
(%) 216 2.58 3.0 0. 81 2.86 7.23 3.18 3.9 12.92 61.24
%) 6. 41 11. 38 10.06 19.38 20. 60 516 5.59 8.4 4.35 9.4
IM-40 He (X107% 2.5 123.7 49.5 119.7 142.0 129.9 563.8 3427 570.4 2115.9| 3535
%) 0.05 3.98 1. 41 6. 56 8.23 1. 90 8.91 7.79 7.2 54.10
%) M“.2 26. 71 13.87 7.27 2.06 1. 69 1. 54 1.58 0. 51 0.5
SW-41 He (X107% 141.9 26.9 203.8 1310.4 648.8 1042.7 1817.0 32335 134163 28193.5| 58. 1
(%) 10. 76 10. 39 4.8 16.33 2.29 3.02 4.79 8.73 11.72 27.10
%) 8 31 10. 04 18.38 18.31 11. 67 503 2.44 7.58 11.94 6.30
SW-42 Hg (X107%) 106.5 107. 8 54.5 982 107. 6 321.3 353.1 262.7 173.3  1777.9| 237. 6
(%) 373 4.55 4.2 7.57 5.28 680 3.63 8.38 8.7 47.12
%) 27. 89 23. % 16.42 19.96 3.12 0.99 0.92 1.76 1.2 3.76
SD—43 Hg (X107 163.6 133. 4 3481 514.7 797.9 1081.1 12256 1537.5 129.5 12640.3( 802 9
(%) 5. 68 3.98 7. 12 12.79 3.10 1.34 1.40 3.37 1.9% 59.23
%) 2. 87 30. 90 17.54 14.01 2.03 0.76 0.78 2.8 1.2 1.4
SH-44 Hg (X107 237.5 149. 0 173.2 218. 8 478. 2 590. 0 753.7 1158.8 358.2 15416.3| 433. 2
(%) 15. 83 10. 62 7.02 7.08 2.25 1.03 1.35 7.62 10.07 37.13
%) 21.93 6. 47 9.01 15.39 1205 6 81 7.98 9.0 4. 02 7.32
PY-45 Hg (X109 163.3 131.7 177.3 172.2 321.5 388.6 564.1 488.7 927.1 999.4 10102
%) 3.55 0. 84 1.58 2.62 3.83 262 4. 46 4.37 3.6 72.44
%) 7.12 12.24 13.11 15.05 9.16 4. 64 3.59 5.40 17.09 12.60
LDN—46( Hg (X109 36.5 252 2322 243. 1 485.0 373.6 363.0 4544 509.5 255.3]| 615.9
0 0.42 4.47 4.1 5.H% 7.21 282 2. 11 3.9 15.80 52.29
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Ratio of mercury concentration in density fractions with respect to total mercury content in bulk sample
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Table 7 Correlation coefficients between mineral compositions and mercury in coal samples
IM-40 0. 5626 —0.064 —0.0169 0. 1336 0.9727 —0.098 0. 0434 —0. 6833
PY-45 0. 3502 —0.1043 —0.0521 0. 4389 0. 948 —0.4611 —0. 134 —0. 4594
:a=0.001 , 0. 8721; 5 5
b b
78 4 i %
ILM-40 PYH45
b
o b
. ’ (
. ) ,
: D (AMD),
b b o
( ) 5 2) ’
b b b
° o b
8 X10™)
Table 8 Mercury concentration in sulfide of [ 10] 6
different density separations ° ’
(<10 kem ) IM-40 PY-45 ( 83.8%)
<1.4 125.0 14845.5
1.4~ 1.5 4265.5 14633.3 ° °
1.5~ 1.6 1178. 6 9850. 0 ,
1.6~ 1.8 2142.9 5554. 8 3
1.8~2.0 1775. 0 8689. 2 , —2.8X10
- 3
2.0~2.2 99.2 8(95. 8 kgh , 8 51 %
2.2~2.4 4737. 8 7521.3
2.4~2.6 2027. 8 7757. 1 o .
2.6~2.8 4637. 4 14485.9
>2.8 2621.9 16527.9 ’
253%. 8 13380. 1 , 51%
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Modes of Occurrence of Mercury in Coal

FENG Xin-bin, HONG Ye-tang,s HONG Bing, Ni Jian-yu, ZHU Yong-xuan
(State Key Labaratory of Envirommental Geachemistyy, Institute of Geochemistry,
Chinese Academy of Sciences, Guizhous Guivang 550002, China)

Abstract: The sequential extraction tests were carried out using 32 coals sanpled from Longtan Group of Permian Period

in Guizhou Province. FEight coal samples gathered from the same area were divided into 10 density fractions between

<1.4and >2.8X 10 ke °m73by separation in heavy-liquid mixture. Combining the results of mineral tranfomation

and that of the amount of mercury leached during the leaching experiments with the results of the correlation between mer-

cury and each mineral phase, omganic matter fiom float-sink experiments, the authors get the conclusion that mercury in

coal mainly exist in sulfides. Studies also show that most of mercury in coal can be brought into the environment easily by

acid mine drainage (AMD), and this kind of pollution should be paid more attention to. Mercuty is not distributed in

sulfides homogeneously in the same coal. During coal cleaning process, on the average, 51% of mercury in coal can be

removed.

Key words: coal; mercury; modes of occurrence; sequential extraction procedures; float-sink experiment



