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Leaching characteristics of heavy metals in coal rock and its

water environmental health risk assessment
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Abstract ; Taking the coal rock of Fushun West Open—pit Mine as the research object,the effects of lig-
uid-solid ratio,pH , temperature and leaching time on the leaching of As,Cr,Cu,Hg and Zn were ana-
lyzed. The pollution degrees of heavy metals leaching from minerals to surface water were predicted.
The water environmental health risk of heavy metals leaching solution was evaluated. The results showed
that the leaching amount was proportional to the liquid—solid ratio in single factor tests. When the liquid
—solid ratio was 10 mL/g, the leaching amount of Cu and Hg both reached the maximum. The main
heavy metals in the four coal rock samples were easier to leach in weak acid and neutral conditions.
When the temperature was 20 ~35 “C , the leaching concentrations of heavy metals were the highest. The
leaching amounts of heavy metals were proportional to the leaching time. When the leaching time
reached 24 h,the leaching concentrations increased little with leaching time. As and Cr were chemical
carcinogens,and Cu,Hg and Zn were non—carcinogens. The personal annual risk of chemical carcino-
gens to human health was 10’ times that of non—carcinogens. Chemical carcinogens were the main toxic
pollutants which were harmful to human health in the study areas. Therefore, chemical carcinogens

should be the priority control substances. The main heavy metal pollutants in the study areas were As
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and Cu,which should be taken as the key monitoring objects.

Key Words: Coal rock; Leaching; Heavy metals; Water environment; Health risk assessment
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Fig.4 The influence of liquid—solid ratio on heavy metals leaching from rock samples
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Fig.5 The influence of pH on heavy metals leaching from rock samples
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Fig.6 The influence of temperature on heavy metals leaching from rock samples
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Fig.7 The influence of leaching time on heavy metals leaching from rock samples
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Table 1 The carcinogenic intensity coefficient of carcinogens and the reference dose of non—carcinogens
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S .
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Cr 41
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Table 2 Average weight, life span and water consumption of men and women in China

4531 W/ kg FFi/ a oKEE/ (L« d™h)
% 62.7 73 2.464
& 54.4 77 2.170
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Table 3 The average annual carcinogenic risk and total risk of individuals with health hazards

through drinking water routes of carcinogens and non—carcinogens
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KM 1.150 3.120 4.270 1.600 8.570 0.910 10.180 4.270
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Table 4 The maximum acceptable and negligible risk level recommended by other regions
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Table 5 Evaluation criteria for risk level,

degree and risk value range
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