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Dissolution Potential of Heavy Metal Elements in Coal and

Its Influence Factors
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(School of Geoscience and Surveying Engineering, China University of Mining and Technology,
Beijing 100083, China)

Abstract: Water-coal interaction is an important factor affecting the water quality of coal mines.
Using the analysis methods of continuous chemical extraction and leaching test, the existing
forms of 10 heavy metal elements in coal were analyzed, the average dissolution concentrations of
heavy metal elements in the process of water-coal interaction were quantified, and the internal and
external factors affecting the dissolution of heavy metal elements in coal were sorted out. The
results show that ) Hg and Cr in coal mainly exist in the residual fraction; the main existing
forms of Mo are residual fraction and oxidisable fraction; the main existing forms of Ni, Cu, Co,
7Zn and Cd are residual fraction, oxidizable fraction and mild acido-soluble fraction; the main
existing forms of As and Pb are residual fraction, oxidisable fraction and reducible fraction.

@ The heavy metal elements in descending order of average dissolution concentration are Zn
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(25.73 pg+ L"), Cu(25.21 pg= L "), Ni (18.12 pg+ L"), Cr (13.22 pg - L"), Co (8.10
pge L), Mo (4.31 pg= L"), As ( 0.77 pg= L7"), Cd (0.60 pg = L"), Pb (0.50 pug -
L"), Hg (<£0.10 pg + L "). @ The internal factors affecting the dissolution of heavy metal

elements in coal, include element content, occurrence state and speciation, coal acid production

performance, water Eh, etc. ; the external factors include oxygen exposure condition, duration of

water-coal interaction, etc. Under the combined influence of internal and external factors, the

dissolution characteristics of heavy metal elements in coal in different regions are significantly

different.

Key words: coal; heavy metal; mine water; water-coal interaction; existing form; dissolution

mechanism; internal factor; external factor
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Table 1 Statistical Results of the Dissolution Concentration of Heavy Metal Elements in Coal

SR As Cr Zn Mo Cu Co Ni Cd Hg Pb

/MR (pg « L7 0.05 0.00 0. 00 0. 00 0.00 0.00 0. 00 0.00 | <0.10 | 0.00
BRWBE/ (pg« LD 3.56 | 113.00 | 347.00 | 12.90 | 499.00 | 105.00 | 262.00 | 3.56 | <C0.10 | 1.92

b At 22 0.92 29.06 | 83.02 4,08 | 111.52 | 24.52 | 58.44 0.97 0.58
AR ZH/ % 120.2 | 219.9 | 322.7 94. 6 442.4 | 302.8 | 322.4 | 163.3 115. 6
RO/ (pg - LD 0.77 13.22 | 25.73 4.31 25. 21 8.10 18.12 0.60 | <<0.10 | 0.50
PG R L DX R MR/ (pg - LD 0.65 28.25 | 125.28 | 2.13 | 125.02 | 37.25 | 79.87 0.94 | <0.10 | 1.08
PU b b X RE SR/ (pg « LD 3.29 3.90 0.83 1. 60 1.06 0. 46 0.10 1.80 | <€0.10 1.13
At b X FE S HE/ (pg - LD 0.50 14. 36 1.18 6.82 0.19 1.19 4.27 0.28 | <0.10 | 0.29

TE RS A 20 1, JFCop PY T DCRE 4 FF PY AL s DCRE B 2 L AR B B IXRE A 10 14

Cu,Co Ni - 9% H e 2 Ay SRR AP 2 7K 1
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Table 2 Correlations Between Eh, pH, and Dissolution Concentrations of Heavy Metal Elements
S pH {4 Eh {H c(As) c(Cr) c(Zn) ¢(Mo) c(Cu) c(Co) ¢(NiD) c(Cd) c(Pb)
pH & 1.00 —0.75" " | —0.54"" | —0.44* | —0.86"" 0. 26 —0.59"* | —0.70** | —0.76"* —0. 26 —0.45
Eh {§ 1.00 0.35 0. 26 0.68** —0.23 0.61*~ 0.62"* 0.65"" 0. 39 0.32
c(As) 1. 00 —0.05 0.31 —0.13 —0. 04 0.02 0.03 —0.07 0. 04
c(Cr) 1. 00 0.59** 0. 10 0.81*~ 0.43" 0,71 0. 36 —0.07
c(Zn) 1. 00 —0.12 0.80* " 0.747"* 0.89" " 0.45" 0.37
c(Mo) 1. 00 0.04 —0.13 —0.07 | 0.65*" —0.12
c(Cw 1.00 0.60** 0.86" " 0.60" " 0. 04
c(Co) 1. 00 0.91"* 0.42" 0.78"*
c(Ni) 1. 00 0.54"* 0.51"
c(Cd) 1.00 0.15
c(Pb) 1. 00

TE:cCe ) AILRIF MWL s * » FIRAE 0. 01 AP F RFMG; » FIRAE 0,05 AP T RFMK.

s e Ak G K 4 4 JE SR AR P B B

S TG R WA R AE . BN MW pH ETH R
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W R A ALE R N MR A 2 1 BUK R R A i fe
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B B o T R R e ) R 1 R S 2 KR AE
AR A R P S SO0 WROR B R AR Ak Y Y 7R 3K Bl
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REJIMARIfE T T U R B F A ERGE . W
SN b 4 TR o0 R W AE T A 0 R 59 R B U AT
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A3 JE s N AR A H TR SO TR
P BT R A RS S A W 0 i P A R A A N T e
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i) 7 45 J@ e R A R .
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