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Abstract—Catalytic coal gasification was stuided by the method of thermal desorption spectroscopy (TDS)
under high vacuum condition. Charcoals of Jangsung coal(anthracite) and Tatong coal(bituminous coal) were
used as carbonaceous material, and alkali metal salts such as K,CO,, Na,COs, K;SO;, and mixed salt of K>SO,
and Na,;CO; as catalysts. CO, TDS pattern was obtained by heating sample to 1000 K after O; adsorption
at room temperature. The activities of catalyst-unloaded sample and K,SO,-loaded sample were almost same,
but poor. Samples loaded with K2CO; and Na,CO: showed the same characteristic peak at about 830 K, which
was caused by active sites on the coal activated by catalyst. In case of the sample loaded with both K50,
and Na,CO;, the peak of 830 K was not shown in the first CO; TDS spectrum, but it appeared after repeating
CO, TDS several times. Tatong coal was preferred to Jangsung coal in forming the active sites. Therefore,
the mixed salt catalyst showed enhanced activity comparing with its constituent single salt, and Tatong coal
was recommended for coal gasification.
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Table 1. Proximate and ultimate analysis of sample coals

Jangsung Coal Tatong Coal

Proximate analysis(%)

Moisture 1.08 7.0
Ash 25.79 8.2
Volatiles 101 27.2
Fixed carbon 72.12 57.6
Ultimate analysis(%)
C 76.01 67.56
H 1.34 4.29
N 0.3 0.5
S - 0.8

Table 2. Codes, loadings and specific surface area of the
samples used

Loading Surface
Code Catalyst (wt%) area
(m%/g)
Jangsung coal - - 5.03
Jangsung coal(char) - - 4.67
JH,0 - - 1.12
JKC K:COs 10 0.66
JKS K»SO, 10 112
JKSNC NaCO;+K,SO;  5+5 0.74
Tatong coal - - 1691
Tatong coal(char) — - 18.22
DH,0 - - 3.27
DKC K.COy 10 097
DNC Na,COs 10 401
DKS K350, 10 2.06
DKSNC Na,CO3+K,S0, 5+5 3.27
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Fig. 1. CO; thermal desorption spectra on (a) JH,O and
(b) JKS after outgassing for 10 min at 1000 K fol-
lowed by 24,000 L. O, exposure at RT.
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Fig. 2. Sequential CO; thermal desorption spectra on
JNC. (a) 24,000 L. O; exposure at RT after out-
gassing for 10 min at 1000 K, (b) no O, exposure
after (a), and (¢) 24,000 L. O, exposure at RT after

(b).
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Fig. 3. Sequential CO. thermal desorption spectra on
JKC after outgassing for 10 min at 1000 K follow-
ed by 24,000 1. O, exposure at RT. (a) Ist CO,
TDS, (b) 2nd CO, TDS, and (¢) 3rd CO,
TDS.
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Fig. 4. Sequential CO, thermal desorption spectra on
JNC after outgassing for 10 min at 1000 K follow-
ed by 24,000 L O, exposure at RT. (a) Ist CO,
TDS, (b) 2nd CO:; TDS, and (¢) 3rd CO,
TDS.
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Fig. 5. CO, thermal desorption spectra on (a) JKC, (b)
JKSNC, (c) JKS, and (d) JNC after replicating
the procedure outgassing for 10 min at 1000 K fol-
lowed by 24,000 L. O; exposure at RT.
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Fig. 6. CO, thermal desorption spectra on (a) DH,O and
(b) DKS after outgassing for 10 min at 1000 K fol-
lowed by 24,000 L O, exposure at RT.
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Fig. 7. Sequential CO, thermal desorption spectra after
outgassing for 10 min at 1000 K followed by
24,000 L O, exposure at RT. (a) 1st CO, TDS
of DKSNC, (b) 2nd CO, TDS of DKSNC, (¢)

3rd CO, TDS of DKSNC, and (d) 1st CO, TDS
of DKC.
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