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Abstract: The occurrence and thermal stability of mercury in six samples of three coal ranks in two coal fields were
studied by stepwise chemical extraction method and temperature programmed pyrolysis method. The results show
that mercury in coal can be divided into five fractions: exchangeable mercury (F1), carbonate+sulfate+oxide bound
mercury (F2), silicate+aluminosilicate bound mercury (F3), sulfide bound mercury (F4) and residual mercury (F5).
Among them, F2, F4 and F5 account for over 90%, especially F4 ranges from 45.2% to 82.1%. Mercury speciation
is heavily related to coal rank in this study. The proportion of F4 is significantly increased with increasing the
degree of coalification, whilst both F2 and F5 are gradually decreased, which can be inferred that mercury combined
with carbonate, sulfate and organic matter transfer to the sulfide during the metamorphic process of coal. The
thermal release characteristics of mercury in coal depend on its speciation. F1 has the weakest thermal stability
which completely releases when the temperature is lower than 150°C, but F3 is the strongest with the release

temperature above 600°C. The release temperature of the other mercury species is between F1 and F3. As a result,
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the order of release temperature is F1 < F5 < F2 < F4 < F3. Based on the above findings, it should be an effective

method to transform mercury into much more sulfide with stable state for stabilizing mercury speciation in liquid

and solid by—products of coal combustion and other related processes.
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Table 1 Proximate analysis and mercury content of samples

- - gy Tl 5347 /% (B i) Rt/

M,, Ay Vo FC,, (ng/g)
L1 b S T 1.18 35.67 27.72 35.43 292.6
1.2 LD RN 3.29 28.23 28.18 40.30 228.7
Bl P B 2.94 22.57 21.23 53.26 175.3
B2 7KL FF R i B 1.33 18.24 11.52 68.91 138.5
Al FHR AL 1.42 18.18 10.26 70.14 186.3
A2 FHR AL 1.43 15.50 8.49 74.58 105.1
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