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Effect of Fe-Based Minerals on Pyrolysis Characteristics
of Coal from Western China
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Abstract; Using the coal from Shendong(SD) and Xinjiang(X]J) as experimental samples, the
weight loss and gaseous products from pyrolysis of raw coal, coal demineralized and coal loaded
FeCl; were investigated by thermal gravimetric analysis and fixed-bed pyrolysis-gas chromatog-
raphy, and the effect of Fe-based minerals on coal pyrolysis characteristics was studied. The
results show that the temperature range of the maximum weight loss rate and maximum release
amounts of gaseous products during coal pyrolysis change with metamorphic grade. The maxi-
mum weight-loss temperature of SD coal pyrolysis is 450 'C, which is lower than 600 'C of XJ
coal with higher rank. The maximum release temperature of CH,, CO and CO, from SD coal
pyrolysis is also lower than that from XJ coal pyrolysis. The total amount of gaseous products
from coal loaded Fe is obviously larger than that from raw coal and coal demineralized, which
presents the catalytic action of Fe on coal pyrolysis. This effect of Fe minerals mainly occurs in
the third phase of pyrolysis-polycondensation stage after the maximum weight loss. In this
stage, the emission amount of H, is increased by Fe-based minerals in coal. The role of mineral
containing-Fe is related to the coal metamorphism grade,
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Table 1

Proximate and ultimate analysis of coal samples used in the experiments

T 4o/ % TR/ %
H/C H/0
e 222 M A Vou C H o N S /CIRFH /O RFH
SDR 9. 80 4. 50 33.72 79.53 4.16 14. 39 0.91 0. 48 0. 63 4.63
SDD 0. 65 0. 52 32.76 76.75 4. 65 17. 21 1.10 0.28 0.72 4.32
XJR 7.51 4. 67 24.52 83. 26 3. 44 12. 20 0.77 0. 33 0. 50 4.51
XID 0.91 0. 49 23.92 77.55 3.82 17.75 0.75 0.13 0. 59 3. 44
: ad HESTREd B TR dof HTREKE.
®2 KRAFKNEKE S

Table 2  Ash analysis of raw coals used in the experiments %
ﬁ # SiOz Alz 03 Fez 03 TiOz CaO MgO SO; Kz O Na: 0 Pz 05
SDR 23.28 9. 66 15. 98 0. 84 27.48 3.23 14. 23 0.08 2.30 0.03
XJR 13. 30 10. 55 27. 38 0. 44 32.52 1. 96 8.78 0. 07 1. 10 0.75
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» CH,, CO and CQO; release during coal pyrolysis with temperature
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Fig.3 Change of total gases accumulated yield during coal pyrolysis with temperature

B4FirnhBEiEmIBd H, NRBEBKE
RE 8 B 6935 fb dh 48, W] LA E 1 SDDF & % j5 & W
B KF SDD, i XJDF ) H, B &5 XJD # 4.
H WBRBSET LRI KRNDERX, RN ZE
MEABRP _RKENREESRNEW, 5HEAER
BEAXXEEREER, S4BMK . KPAN
EHREEER ERRABRFANERASRESR

025

o o
- [
o S
r

H R R R/ %
=
=

200 400 600 800 1000
/T

(@)
A4 FEeMmEBmEN H, REBRN™ REEETL

IR NL 486 R I JLE /D, T 8K 1 B 1L AR
RESZHRATH A KA, BT LSRN XTI H a1
fERABE. MR, SD EMNERBEMR, SEEM
MEBEPENGHN T ERR RETENER
o REF WAL DL R4 & R B JLEK, ki
LPE R B 2.

i - XJR
—-e— XJD
§ 0.20} —~ XIDF
]
#® 015}
-
-
KN 0.10
= 0.05F
0.004
200 400 600 800 1000
HEC
)

Fig.4 Change of accumulated release yield of H, during coal pyrolysis with temperature
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