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Adsorption thermodynamics of mercury on three kinds of particle
size colloids from coal

XUE Yang',QIU Su-fen' ,XU Duan-ping' ,ZHAO Xiao-liang' LI Jia-hui' , LIU Jia-xin'

(1. College of Environmental Science and Engineering , Liaoning Technology University , Fuxin 123000, China ; 2. Research Center of Coal Resources Safe Min-
ing and Clean Utilization of Liaoning , Fuxin 123000, China)

Abstract ; Coal samples were collected from Huolinhe Coal mine in Inner Mongolia, China,and three kinds of particle
size colloids (0-2,2-5,and 5-10 pm) were extracted. The batch experiments have been carried out to study the ad-
sorption isotherm and thermodynamics of mercury on colloid from coal. The results show that the sorption was affected
by temperature and particle size. When temperature rose , the sorption capacities of colloids from coal were increased.
Sorption capacity was decreased as the increase of particle size. The data of sorption isotherm of mercury on colloid
from coal was discussed using two kinds of the Dual Adsorption-Partition models. The experimental data fitted the Dual
Adsorption-Partition model. For the colloids with sizes <5 pm,the adsorption is predominant in the sorption of mercu-
ry , which accounts for 64. 1% —83.4% of the sorption. When the particle size is 5—10 pum,the accounts of the parti-
tion were 49. 6 —92. 5. At the different temperatures, the contribution of adsorption to sorption follows the order
“45 C”>“35 C”>“25 °C”. The value of Gibbs free energy was negative ,which showed that the reaction process was
spontaneous. Sorption enthalpy was in a range from 24.5-86. 1 kJ/mol, which indicated that the sorption process was

endothermic. The change of entropy value was all positive, which showed that the sorption reaction was an increased
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randomness process. The adsorption of mercury on the colloid (0—2 wm) was mainly a chemical adsorption process,

while on the colloids (2-5 pm and 5-10 pm) were mainly a physical adsorption process.

Key words: colloids from coal ;mercury ;adsorption thermodynamics ;isotherm
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Fig. 1  Diameter distribution of colloids from coal
F1 BEREERELER
Tabal 1 Basic physical and chemical properties of

colloids from coal

wi L WRERY BAER PR
pm " (wg")  (em’-gl)  mm
0~2 5.23 55.09 0.297 0 107.8
2~5 5.32 22.59 0.191 5 165.2
5~10 5.70 7.323 0.060 5 169.5
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Fig. 2 Sorption isotherms of Hg on colloids at different

temperature
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Table 2 Parameters obtained from the dual adsorption-

partition model

L7 e S B

F-p il i A

pm « a R SSE R SSE
25 41 0.973  2.444  0.956  3.097
0~2 35 47 0.978  2.505  0.968  3.042
45 52 0.992  1.991  0.965 3.768
25 34 0.984 1572 0.975  1.989
2~5 35 42 0992  1.366  0.984 1.917
45 45 0.996  1.082  0.968  2.950
25 35 0.999  0.256  0.999  0.256
5~10 35 38 0.995  0.937  0.99 1.128
45 40 0.996  0.977  0.994 0.997
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Table 3 Contribution of adsorption and partition to sorption
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Kife/ i 2 5 o 5 .
o . S oN L ip= v I T T SrECVEA S oN L ip= v L T B SrECVEA
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25 41.07 99. 95 0.05 41.27 64. 1 35.9

0~2 35 47.77 99. 95 0.05 47.06 65. 1 34.9
45 51. 68 91. 10 8.90 48.27 83.4 16. 6
25 34. 66 99. 89 0. 11 34.06 64.9 35.1

2~5 35 42.92 99.97 0.03 42.20 65. 6 34.4
45 46. 46 100 0 45.04 80. 6 19.4
25 32.16 100 0 35.26 7.5 9.5

5~10 35 38.98 99. 95 0. 05 38.77 40.2 59. 8
45 40.71 92. 02 7.98 40. 62 50. 4 49. 6
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Table 4 Parameters of thermodynamic equation

B/ pum HRE/C K,/1073 -AG®/(kJ - mol™") AS/(J -+ (mol - K)™) AH/ (k] + mol™")

25 1. 167 17.5

0~2 35 2.070 19.6 319.5 86. 1
45 8. 389 23.9
25 0.761 16.4

2~5 35 1. 390 18.5 166. 0 37.0
45 1. 760 19.8
25 0.724 16.3

5~10 35 1.073 17.9 126.7 24.5
45 1.249 18.8
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