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Abstract: Coal gasification fine slag (CGFS), as a solid waste from entrained-flow coal gasifi-
cation process, is difficult to be directly utilized, and the gasification of carbon-rich fraction af-
ter separation is one of the effective methods to realize large-scale utilization of CGFS. In this
study, the residual carbon (RC) from CGFS was oxidized by air, CO,, H,0, and HNO, to
improve gasification reactivity. The steam gasification reactivity of oxidized RC was studied by

thermogravimetric analyzer, and the structural characteristics of oxidized RC were analyzed
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using N, adsorption/desorption analyzer, X-ray photoelectron spectroscopy and Raman spec-
troscopy. The results demonstrate that compared to RC, the gasification characteristic temper-
atures of oxidized RC are lower, the weight loss rates are faster, and the gasification reactivi-
ties are significantly improved. The enhanced gasification performance of oxidized RC primari-
ly stems from structural modification. The specific surface area and pore volume of the RC oxi-
dized by air and CO, are greatly increased, while the oxidation of H, O, and HNO, contributes
to the significant improvement of active group proportions and amorphous carbon structures of
the RC. The gasification behavior of oxidized RC is jointly determined by its structural charac-
teristics. The active groups and the amorphous carbon structures mainly promote the initial
stage of gasification of oxidized RC, while the pore structure mainly affects the middle stage of
gasification.
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Table 1 Proximate analysis of the samples %
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Table 2 Chemical composition of the ash wn/ %
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e N i A 10 °C/min B FH R RN E IR A E 1 200
| | e e N
o : "CL7E 200 °C T4 38 A K 28 AHE S LLR
R~2min_| R | o e e 1L et e
o SHCF AL RC B UL 1 B 90 I8 AL R
R mrwan | (T, 6 TS Ab I JF J 16 3 B2 5 06 1 2 AL 3
3 mi " \ . . = §
@] Hc) | CT ) % LR A 5 5 5 05 kM1 B 0 3 5 48
R Al | SA IR BE CT O o X6 7 A 2 R 5 1 I A 3
® 20 | = | T..T, M T, @i kdmeE". wib, 4654k
FRfEFE %k S o i Pk AR
HEP Saatl e S ) )
l b § = /A0 XA s
it VR T XT;
(%%20—5 0 A AL IR L RC 9T 4380, % 50
R ZA N B[] 5 ming (dw /de) . A Cdw /dE) e
A R . N N .
l Y min G300 Ay i 2 TR 4 2 T L /i,
J=bicy TEIETRI2 (RC) 1.4 FHAziEm
L1 RS 2 R S AL Eh 12 AR KR IR T 5L
Fig. 1 The procedure diagram of the coal

gasification fine slag flotation
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Fig. 2 TG and DTG curves of samples
for steam gasification
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Table 3 Gasification characteristic parameters of samples
FE T;/C T,/C T,/C (dw/de) /(% * min™") (dw/de) /(% + min~ 1) S/10°
RC 901. 63 987.23 1 051.16 3.31 4. 34 1. 68
RC-A 899. 50 978.05 1 048. 28 3.41 4. 81 1. 93
RC-C 900. 08 980. 38 1 045. 44 3.35 4.69 1. 85
RC-O 880.95 973.08 1 037.06 3.20 4.24 1.70
RC-N 882. 83 976.70 1 056. 68 3.08 4.12 1.54
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