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Abstract: The serious fouling and slagging derived from direct combustion or gasification of high—alkali—coal limit the large—scale utiliza-
tion of high—alkali—coal in Xinjiang area. The technology of coal grading pyrolysis does not have the conditions of high temperature and ox-
idizing atmosphere to trigger fouling and slagging problems, so it has broad application prospects. How to improve the yield and quality of
oil and gas during coal pyrolysis is an important direction of research on the utilization of high alkali coal. With coal separation,the compo-
nents of high oil yield can be concentrated and the adverse effects of alkali and alkaline earth metals (such as sodium and calcium) can
also be reduced. In the paper,the vitrinite—rich coal in Baishihu with different density grades was separated by flotation and centrifugation
with heavy organic liquid. Fourier infrared spectrum was used to characterize the surface functional groups of different density—level compo-
nents. In addition, the thermogravimetric analyzer and Gray assay were used to study the change rule of pyrolysis characteristic parameters
and dynamics parameters, and the distribution of pyrolysis products. The results show that for the components of Baishihu coal with different
density grades,the hydrogen content and the H/C atomic ratio decrease first and then increase ,while the oxygen content and O/C atomic
ratio increase gradually. The functional groups of —OH are mainly carboxylic acid functional groups and phenolic hydroxyl groups, which
are relatively enriched at the medium density fractions. With the increase of density level ,the maximum pyrolysis rate and the rate of weight
loss decrease gradually,and the activation energy and pre—exponential factors decrease first and then increase. The tar yield first decreases
and then increases:the tar yield of BS_, ; is as high as 25.25% and BS,, 4 is equivalent to that of BS, ;_, , ,about 15% . The vaporization

of crystal water in clay minerals results in the highest moisture yield for BS,, .
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Table 1 Proximate,ultimate and petrographical analysis of BSR

Tk 57/ % LRI/ % HARII A %
H/C*  osch
M, Ay Vaat FCy Caar Hor Noar Sia R, wax  BEFRZHC  PERYLC STIE4LC
13.42 16. 34 53.17 39.18 72.82 4. 82 0. 83 0. 45 0.79 0.22 0. 426 95.3 3.0 1.7
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Fig. 1  Yield of the separations of BSR at different density

grades
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Fig. 2 Macerals content of separations of BSR at different
density grades
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Table 2 Proximate and ultimate analysis of components at different density grades

) Tk 53 #r/ % TLRIH/ %
GG : : H/CP osct
M, Ay Vit FCy Car Hu Nuar Ol Sia
BS_ ;3 3.68 8.01 61.17 35.71 73.36 5.99 1.00 19. 24 0.36 0.98 0.20
BS, 5.4 4.19 7.95 52.82 43.43 71.97 5.20 1.08 21.38 0.33 0.87 0.22
BS, 415 4.35 11. 67 49. 64 44. 49 70. 61 4.91 1.20 22.89 0.35 0.84 0.24
BS, 5.1 4.57 21. 56 52.35 37.38 69. 56 5.20 1. 15 23.67 0.34 0.90 0.26
BS,, ¢ 2.62 56. 80 70. 17 12. 89 63. 06 6. 30 1.23 26. 81 1.12 1.20 0.32
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Fig. 4 IR spectra of BSR and components of BSR at different
density grades
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Table 3 Pyrolysis characteristic parameters of BSR and

components of BSR at different density grades

RES T/C  V,/(% -min') T,/C F/%
BSR 372 4.510 430 46. 10
BS.. 3 384 9.173 427 56.20
BS, 314 375 5.497 430 49. 42
BS, 41 s 368 3.834 427 45.31
BSi5-16 370 3.850 429 42.37
BS,, ¢ 382 2.850 441 32.41
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Table 4 Pyrolysis kinetic parameters of BSR and
components of BSR at different density grades

R E/(kJ + mol™) A/min”! R?
BSR 38.51 88. 00 0.992
BS., 61.30 7 842.49 0. 987
BS, 5.1 4 42.47 212.79 0.991
BS, 415 32.70 30. 63 0.993
BS, 516 35.96 56.99 0.994
BS., 6 43.51 175. 30 0.995
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