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Transformation of Sulfur Forms during Coal Pyrolysis and Partial Gasifi-
cation in a Fixed Bed Reactor
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Abstract : The development of various process to the pre- desulfurization of coal was drawn more attention. In present
study , the transformation of sulfur forms of three different ranks high sulfur coals during coal pyrolysis and partial gasifi-
cation were investigated in a fixed bed reactor. The sulfur and carbon content analysis of original coal and coal char pro-
duced were determined by LECO SC 444 and wet chemical analysis according to Sugawara’ s method. The results
showed that half of inorganic sulfur and partial of organic sulfur were re moved during coal pyrolysis. And the sulfur re-
moval was much more than carbon during pyrolysis process ; and the sulfur in the coal char, especially the sulfide sulfur
was removed completely during partial gasification process for both Datong coal and Xishan coal, the degree of sulfide
sulfur re moval could be increased with increasing te mperature . At the same time, the results of Yima coal showed that
the effect of fixedsulfur by alkaline metals increased when the te mperature was higher than 700 C, which attribute to
the increase of the fixed sulfur reaction rate and the decrease of mass-transfer limitation .
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Table 1  The proximate and ultimate analysis of coal and char

! % ! %
M,y Ay Vaa Sad Cad Hag Opq( diff ) Nyg
4.01 14 .87 24 .8 1.48 66 .01 4.19 8 .61 0.83
1 0.96 19 .60 2.32 1.15 75 .57 1.00 1.09 0.63
2 0.53 20.13 1.62 1.20 75 .33 1.02 0.88 0.91
0.96 10 .28 13 .41 2.39 79 .42 3.68 2.25 1.02
0.57 11 .47 1.89 2.05 82.09 1.02 1.91 0.89
9.28 13.13 31 .22 4.27 57.25 4.23 11 .01 0.83
0.8 18 .49 2.74 3.35 74 .48 1.19 0.89 0.8
2
Table 2 The sulfur forms and its calorific value of Datong coal and char
Stad/ % Ssad/ % Spad % Ssuifide ad/ % Sorg ad( diff.) / % CV/ MJ-kg™!
1.48 0.00 0.89 0.00 0.59 27 .84
1 1.15 0.00 0.05 0.558 0.542 26 .06
2 1.20 0.00 0.03 0.546 0.642
2.39 0.07 0.57 0.00 1.75 32.15
2.05 0.05 0.02 0.335 1.69 29 .25
4.27 0.00 3.63 0.00 0.91
3.35 0.00 0.20 2.078 1.072
3 ! %
Table 3 The composition of ash in coals/ %
Sio, Al, Oy Fe, O, CaO Mg O TiO, SO, K, 0 Na, O P, O
51.19 23 .67 11 .91 4.79 2.33 1.18 0.83 1.61 1.23 0.73
44 .55 25.72 13 .38 10.28 1.82 0.98 0.65 0.58 0.08
15.71 9.53 39 .50 17 .61 1.72 1.04 11.30 0.84 1.98 0.31
900 C 30 min .
1.2.2
2 2.00 ~3.00g
« . , 1 , 6
~9mm; N, ,

30 C/ min N, 0.0l m*/h,
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