38 12 Vol.38 No. 12
2013 12 JOURNAL OF CHINA COAL SOCIETY Dec. 2013

:0253-9993(2013) 12-2227-07

( 710054)
o 1 000 C
3 1 V Cr Co Cu Ga Zr La Pr Nd
Tm 10 : 2 Sm Eu Gd Th Dy Ho Ta 7 : 3
i Ge Nb Mo Er 5 o
1 TQ533 TA

Re-exploration on the law of trace elements migration
during the pyrolysis of coal

YANG Jian-ye
( College of Materials Science and Engineering Xi’ an University of Science and Technology Xi’ an 710054 China)

Abstract: The re-exploration about the law of trace elements migration during pyrolysis of coal samples which were
collected from Yima mining and Yanzhou mining distriets \were done by authors for studying pervasive law of trace el—
ement activity in this processes. It was discovered that in-general change trend on evaporation rate and enrichment rate
of trace elements in coal during the pyrolysis of ceal are comply with periodic law of elements. For this reason diffi—
cult volatile elements in coal from Yima mining were divided into three categories within 1 000 C. V Cr Co Cu Ga
Zr La Pr Nd Tm are most difficult elements in volatile which belongs to the first sort one; Second sort of elements
there are 7 elements from Sm to Ho.in REE and Ta are more difficult ones; the third sorts of elements are relatively
difficult ones in which there are Li Ge Nb Mo Er. In pyrolysis of coal transformation of the lanthanide obeys geo—
chemical effect of rare earth elements( REE) .

Key words: trace element; migration law; coal pyrolysis; periodic law of elements; evaporation rate of elements; enrich—
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Table 1 Volatilization ratio and enrichment rate of trace elements under the different of pyrolysis temperature in

Yima coal sample and some trace elements-parameter

1% 1%
/(kJ * mol™) /(107 m) 500 € 700 C 900 C 500 C 700 °C 900 °C

Li 519 0. 68 1.00 23.28 36.93 37.50 1.07 1. 14 1.24
Be 900 0. 31 1. 50 14. 40 37.15 40. 19 1.20 1.13 1.18

799 0. 20 2. 00, 24.25 39.24 43.76 1. 06 1.10 1. 11

1 060 0.34 2.10 26. 61 36. 96 43,64 1.03 1. 14 1.12
Sc 632 0.81 1.30 35.42 39. 11 41.26 0. 90 1.10 1.16
Ti 661 0. 68 1.50 27.17 39. 47 42.54 1.02 1.09 1. 14
A\ 648 0.59 1. 60 18. 66 32.30 36. 87 1. 14 1.22 1.25
Cr 653 0.52 1. 60 18. 82 30. 38 34.87 1. 14 1.26 1.29
Mn 716 0. 80 1.50 23.57 38.13 40. 05 1.07 1.12 1.19
Co 757 0.63 1. 80 22.88 32.04 34.65 1.08 1.23 1.29
Ni 736 0.62 1. 80 21.17 32.27 36. 33 1.10 1.22 1.26
Cu 745 0.72 1.90 10. 35 18.51 29. 30 1.26 1.47 1.40
Ga 577 0.62 1. 60 20. 92 33. 14 34.53 1.11 1.21 1.3
Ge 762 0.53 1. 80 10. 33 23.75 26. 58 1.26 1.38 1.45
As 966 0.47 2.00 45.58 28. 69 26. 85 0.76 1.29 1.45
Se 941 0.42 2. 40 39.19 68. 03 55.56 0.85 0.58 0. 88
Rb 402 1.48 0. 80 21.24 32.19 32.98 1.10 1.22 1.33
Sr 548 1.13 1.00 15.38 25.26 27.39 1.18 1.35 1.44
Y 636 0.83 1.20 19.78 25.31 27.00 1.12 1.35 1.45
Zr 669 0.79 1. 40 15. 63 31. 69 34.85 1.18 1.23 1.29
Nb 653 0. 70 1. 60 14.37 26.52 29.92 1.20 1.33 1.39
Mo 694 0.62 1.80 12. 17 27.39 29.37 1.23 1.31 1.40
Pd 803 0. 86 2.20 23.70 40. 98 43.70 1.07 1.07 1.11
Sh 833 0.62 1.90 22.90 32.15 45.13 1.08 1.22 1.09




12

2229

/%

/%

/(kJ * mol™) /(107 m) 500 C 700 °C 900 °C 500 °C 700 C 900 °C
Cs 376 1. 69 0.70 19. 41 29. 87 31.89 1.13 1.27 1.35
Ba 502 1.35 0.90 15.59 27.44 31.14 1.18 1.31 1.36
La 540 1. 06 1. 10 14. 40 37.15 40. 19 1.20 1.13 1.18
Pr 556 1.01 1.10 17.59 22.84 43.30 1.15 1.39 1.12
Nd 607 1.03 1.20 26. 69 32.20 33.87 1.03 1.22 1.31
Sm 540 0.96 1.20 10. 62 18. 68 21.61 1.25 1.47 1.55
Eu 548 0.95 1. 10 12.40 21.42 22.13 1.23 1.42 1.54
Gd 594 0.94 1.10 13.05 20.78 21.80 1.22 1.43 1.55
Th 648 0.92 1.20 13.27 19.55 19. 44 1.21 1.45 1. 60
Dy 657 0.91 1.10 12.33 17. 56 18. 63 1.23 1.49 1.61
Ho 574 0. 89 1.20 11.70 15.74 20. 42 1.24 1.52 1.58
Er 581 0. 88 1.20 11. 09 17.36 18.01 1.24 1. 49 1.62
Tm 589 0.87 1.20 11.50 16. 51 20.96 1.24 1.51 1.57
Yb 598 0. 86 1.10 5.04 11.23 11.54 1.33 1. 60 1.75
Lu 481 0.85 1.20 4.95 10. 82 10. 49 1.33 1.61 1.77
Ta 577 0.70 1.50 3.27 10. 59 15. 30 1.35 1.61 1.68
Tl 590 0.95 1. 80 9.01 21.79 28:29 1.27 1.41 1.42
Pb 716 0. 80 1. 80 5.34 15. 60 55.01 1.07 1.07 1. 11
Th 674 0.99 1.30 0.01 1.01 4.54 1. 40 1.79 1. 89
U 385 0.83 1.70 2.19 1484 17. 14 1.37 1.54 1. 64
2 16
Table 2 Enrichment rate of trace elements under the different of pyrolysis temperature in
Yanzhou coal sample and some trace elements parameter '°
1% 1%
/ / / /
500 C 700 C 900 C 500 C 700 € 900 C
(kJ *mol™!) (107" m) (kJ *mol™!) (107% m)
Li 519 0. 68 1. 00 1.38 1.58 1. 81 Pd 803 0. 86 2.20 1.45 2.35 0. 82
Be 900 0.31 1.50 1. 46 1764 1.72 Sh 833 0.62 1.90 1. 80 1.46 1.71
B 799 0.20 2.00 1.47 1.75 1. 88 Cs 376 1. 69 0.70 1.38 1.36 1.76
P 1 060 0.34 2.10 1.51 1.23 1.70 Ba 502 1.35 0.90 1.50 1.37 1. 68
Sc 632 0. 81 1.30 1. 80 2.21 2.64 La 540 1. 06 1.10 1.05 1.14 1.45
Ti 661 0. 68 1.50 1. 40 1.51 1.74 Pr 556 1.01 1.10 1.12 1.19 1.50
v 648 0.59 1. 60 1.42 1.56 1.70 || Nd 607 1.03 1.20 1.82 2.30 2.49
Cr 653 0.52 1. 60 1.31 1.33 1.98 Sm 540 0.96 1.20 1. 04 1.19 1. 40
Mn 716 0.80 150  1.35 1.43 0.50 || Eu 548 0.95 110  1.20 1L.26  L.52
Co 757 0.63 1.80 1.26 1.41 1. 61 Gd 594 0.94 1. 10 1. 11 1.27 1.47
Ni 736 0.62 1. 80 1.28 1.45 1.81 Th 648 0.92 1.20 1.17 1.25 1.47
Cu 745 0.72 1.90 1.36 1.48 1.59 Dy 657 0.91 1.10 1.13 1.19 1. 44
Ga 577 0.62 1. 60 1. 41 1.37 1.62 Ho 574 0. 89 1.20 1.03 1.16 1.39
Ge 762 0.53 1. 80 1.33 1.30 1.19 Er 581 0. 88 1.20 1. 09 1. 18 1. 41
As 966 0. 47 2.00 1. 06 0.02 0.98 Tm 589 0. 87 1.20 1.10 1.23 1. 44
Se 941 0.42 2.40 0.52 0.15 1.13 Yb 598 0. 86 1.10 1.09 1.21 1. 44
Rb 402 1. 48 0. 80 1.38 1.45 1.75 Lu 481 0.85 1.20 1.05 1.18 1.37
Sr 548 1.13 1. 00 0.38 0.42 0.48 Ta 571 0.70 1. 50 1.41 1.53 1. 86
Y 636 0.83 1.20 1.13 1.21 1.13 Tl 590 0.95 1.80 1. 40 1. 46 1.48
Zr 669 0.79 1. 40 1.36 1.48 1.63 Pb 716 0. 80 1. 80 1.35 1.56 1.75
Nb 653 0.70 1. 60 1.37 1. 46 1.75 Th 674 0.99 1. 30 0.99 1.25 1.59
Mo 694 0.62 1. 80 1.30 1.44 1. 60 U 385 0.83 1.70 1.17 1.32 1.41
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Fig.2  Comparison the enrichment rate trends of trace
elements from Yima coal sample under the decomposition
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Fig. 3 Comparison the enrichment rate trends of trace
elementsfrom Yima coal sample and Yanzhou coal
sample under the decomposition temperature of

900.°C with its electro negativity trends
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Fig. 4 Comparison enrichment rate trends of trace elements

from Yima coal sample and Yanzhou coal sample under the

decomposition temperature of 700 °C
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