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Effects of step acid treatment process on the structure and
pyrolysis characteristics of Ximeng brown coal: formation of gaseous products

ZHANG lJin-ling, WANG Mei-jun, CHEN Wang-shu, FU Chun-hui, REN Xiu-rong, CHANG Li-ping
(Key Laboratory of Coal Science and Technology, Ministry of Education and Shanxi Province,
Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Ximeng brown coal was leached by HF, HNO, and HCI solution step by step in order to study the
effects of acid pretreatment on the formation of gaseous products during coal pyrolysis. A fixed bed pyrolysis-gas
chromatography was used to analyze the release behaviors of gaseous products from pyrolysis of raw and the
pretreated coals. The results show that there is an obvious influence of acid pretreatment on the release behaviors
of hydrogen-, oxygen- and sulfur-containing gases during coal pyrolysis. The formation routes, stages and
release temperature intervals for various gases are different, which result in that the influences of minerals
removed by acid leaching behave significantly different. The gaseous products were also dramatically influenced
by oxidative characteristic during HNO, pretreatment, which causes that the release amount of hydrogen-
containing gases decreases, and that of oxygen-containing gases increases. There is a discrepant influence on the
release of H,S and COS by HNO, pretreatment; the former decreases and the later increases.
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Table 1 Proximate and ultimate analyses of coal samples used in the experiments
Poximate analysis w /% Ultimate analysis wy,/%
Sample :
M, Ay Viat C H N S (ol
XMR 28.07 10.52  45.46 66.11 2.28 1.26 2.87 27.48
XMF 2.56 3.23 45.38 75.18  4.62 1.04 2.21 16.95
XMN 9.27 0.29 66.69 69.40  4.20 3.65 1.77 20.98
XMC 8.36 0.23 55.73 71.68  4.24 3.06 1.68 19.34
* by difference
®2 FRARMOESHRDN F A (H,S F1 COS ) i i b g e ik (3 A 2 A
Laple 2 Sullur foms aalyses BRI GOS0 A€ IR U 43, ¥ il
of coal samples used in the experiments v e N
GDX-303 B I A UEAT 50 2 )5 A FPD Al 4
Sulfur forms w,./% Vi L R . = =
Sample —— T R AT, S0 R PRI 5O o IR 7
t s P o — v e Y O 4 — Y —
SR ae o B S RO G B B , TS A s X
XMF  2.23  0.03 - 220 PRI T R AT
XMN  L.79  0.09 - 1.70 1.3 #HiEAE
XMC 1.62 0.03 - 1.59

note: S;: the sulfate sulfur; Sp; the pyritic sulfur;

S, : the organic sulfur; * by difference
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Figure 1 Changes of H,, CH, and C,H, release concentration
during pyrolysis of raw coal and acid treatment samples with temperature
m: XMR; O0: XMF; a: XMN; v. XMC
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Figure 2 Accumulated yields of H,, CH, and C,H,
during pyrolysis of coal samples based on the hydrogen

content in coal at the final temperature of 1 000 C
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Figure 3 Changes of CO and CO, release concentration during pyrolysis of raw coal and acid treatment samples with temperature
H: XMR; O0: XMF; A: XMN; v. XMC
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Figure 4 Accumulated yields of CO and CO, during
pyrolysis of coal samples based on the oxygen content
in coal at the final temperature of 1 000 C
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Figure 5 Changes of H,S and COS release concentration during pyrolysis of raw coal and acid treatment samples with temperature
m: XMR; O0: XMF; a: XMN; v.: XMC
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