35 8 Vol.35 No.8
2010 8 JOURNAL OF CHINA COAL SOCIETY Aug. 2010

10253 -9993(2010) 08 - 1364 - 05

( 030024)

Na.Ca Fe
o Na.Ca.Fe
200 ~550 550 ~750 750 ~1 000 °C
o CH,
H, : H, CH,
; Ca CO CO, Na Fe
CO CO, o

- TQ530. 2 CA

Effects of additives on Ningxia coal-pyrolysis behavior

YANG Hui-min WANG Mei§un ZHANG Yudong CHANG Li-ping

( State Key Laboratory of Coal Science and Technology Co-founded by Shanxi Province.and the Ministry of Science and Technology Taiyuan University of Tech—
nology Taiyuan 030024 China)

Abstract: Ningxia coal with weak reductibility in Western China was selected. The coal demineralized by HCI/HF so—
lution and loaded Na Ca and Fe salts were pyrolyzed in a fixed-bed reactor. The results from pyrolysis experiments of
coals with and without additives show that minerals in raw coal and Na Ca and Fe additives in coal demineralized all
can decrease the initial and maximum temperatures of coal pyrolysis and change the composition of gaseous products
from coal pyrolysis. The influence of minerals and three additives on coal pyrolysis are different at three temperature
range of 200 ~550 550 ~750 and 750 ~ 1 000 °C. The minerals and additives promote the formation of CH, at lower
temperature and restrain the formation of H, at high temperature but the cumulated yield of H, is increased and that of
CH, is decreased except the coal added FeCl; these mainly attribute to the pyrolysis results of coals in medium tem—
perature range. The minerals and Ca additive all promote the formation of CO and CO, in entire temperature range. Na
and Fe additives have better promoting action for the formation of CO and CO, at low temperature but they show the
performance of decreasing CO and CO, formation at high temperature.
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Table 1 Proximate and ultimate analyses of coal used in experiment %
M Ay Vit w( Cy) w( Hyy) w(04ye) w( Ny) w( Sy)
NXR 12. 60 5.16 30.91 79.71 3. 84 15.29 0.71 0.45
NXD 0. 89 0.39 30. 57 73.30 4.59 20. 88 0.98 0.25
2
Table 2 Ash analyses of raw.coal used in experiment %
w(Si0,)  w(ALO;)  w(Fe,0,)  w(Ti0,) _w(CaO)  w(MgO)  w(SO;) w(K,0)  w(Na,0)  w(P,0,)
NXR 13. 14 5.59 22.15 0.42 25. 80 14.42 13.72 0.28 3.90 0.05
1.1.1 1.2
HCl ( 36%
1: 1 ) 1 g» 6 mL GC -9890A
24 h o N 0
Cl™ ( AgNO, ) 0.5¢g 10 °C /min
80 °C 24 h, HF( 600 mL/min
40%) 1 g 7.5 mL 10 min., o
24 h N 80 C c, =8,,C../S,;
24 h ( NXD) o v - 2 tVM(C, +C,)
NXD 1 ‘ 2 x22.4x1000Wp(l -M,)(1 -4,
92.44% . C
1.1.2 i
NaAc Sa L G,
Na Na 2% L P S
i Y, i
12 h . 80 C 24 h H O
( DN2) . Ca( Ac) , G~ Gy
FeCl, * 6H,0 Ca Fe i A PN P
( DC2.DF2) o Y
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Fig. 1 Escape curves of gaseous products during coals pyrolysis
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Fig. 3 Accumulative yields of gases containing-hydrogen/oxygen during coal pyrolysis
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