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Extraction Kkinetics of the alkali/alkaline earth metal in Zhundong
coal with-crown ether

ZHANG Zhiyuan' CHEN Hong-wei' YU Haidong” YANG Xin' LIANG Zhan-wei'

(1.Key Laboratory of Condition Monitoring and Control for Power Plant Equipment Ministry of Education North China Electric Power University Baoding
071003 China;2.Department of Energy and Environment. Zhongyuan University Zhengzhou 450007 China)

Abstract:Crown ether as supramolecular eompound has highly selective complexation with alkali metal /alkaline earth
metal ions.The crown ether is used in the field of coal chemical industry to provide a new method for the study of the
influence of single alkali/alkaline earth metal elements in coal on combustion pyrolysis and gasification.The influence
of different diluents different crown ethers extraction time the concentration of crown ether and extraction tempera—
ture are examined.The results show that the diluent polarity is bigger the extraction effect of crown ether is better.Dif—
ferent kinds of crown ethers but with same aperture have different complexation ability to the same alkali/alkaline
earth metal ions due to different substituents in crown ether ring.Using chloroform as the diluent and dicyclohexyl 18—
crown-6 as the extraction agent benefits the selection and extraction of non Na ions in the washing solution of Zhundo—
ng coal.Improving the concentration of crown ether in organic phase can effectively enhance the extraction rate but the
separation coefficient does not increase with the concentration.Increasing the temperature is not conducive to the ex—
traction reaction as it is an exothermic reaction.
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Table 1 Industrial analysis and elemental analysis of Zhundong coal
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Table 3 Extraction parameters of ions in the washing solution with different crown ether
18C6 DBI18C6 DCH18C6
E/% D A E/% D A E/% D A
Li 2.67 0.03 0.21 2.57 0.03 0.14 2.52 0.03 0.18
Na 11. 62 0.13 1. 00 15. 64 0.19 1. 00 12. 69 0.15 1. 00
K 81. 88 4.52 34.37 75. 66 3.11 16.77 85.72 6. 00 41. 30
Rb 44.14 0.79 6.01 44.58 0. 80 4.34 43.71 0.78 5.34
Mg 26.71 0.36 2.77 18.76 0.23 1.25 28.77 0. 40 2.77
Ca 12. 67 0.15 1.10 13.72 0.16 0. 86 14.21 0.17 1. 14
Sr 84.53 5.46 41. 56 81. 88 4.52 24.37 84.74 5.55 38.21
Ba 87.71 7.18 54.58 85.87 6. 08 32.78 89. 47 8.50 58.46
3 2 Na-X o 3
0.26~0.32 nm K Rb Sr Ba / DCH18C6
0.266 0.296 0.226 10 mmol /L. X
0.270 nm *' . 3 .
4 / 100
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Table 4 Ions content in the washing solution of Zhundong

coal after extraction for 20 minutes

/(mg+ L") /(mg+ L")
Li* 0.50 Mgt 1. 64
Na* 48.54 Ca* 2.75
K* 3.94 Sp?* 0.20
Rb* 0.02 Ba?* 0.01
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Table 5 Extraction parameters of non Na ions in the

washing solution with different concentrations of DCH18C6

/ Na X
(mmol * L") E/9% D El% D A
1 1.49 0.02 19. 60 0.24 12. 00
5 9.98 0.11 45.26 0. 83 7.55
10 12. 69 0.15 65.13 1.87 12. 47
20 21. 16 0.27 79.58 3.90 14. 44
30 29.52 0.42 81.42 4.38 10. 43
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