Trans. of Korean Hydrogen and New Energy Society, Vol. 28, No. 4, 2017, pp. 323~330 KHNES

DOI: https://doi.org/10.7316/KHNES.2017.28.4.323 pISSN 1738-7264 * eISSN 2288-7407

HIO|R0KA Et= 257 JHEOIMS] MEt=|X] Z0] St
Ag' - gta e’ NHY - 2EY’ - 2XE” - oK - S

sl g aL Ao 9 A g1, PasteliA 71T BHeln T

2
e
2
to

Effect of Coal Ash as A Catalyst in Biomass Tar Steam Reforming
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yoonsj@Kkier.re.kr Abstract >> Ash remaining after coal combustion was used as a catalyst support

for tar steam reforming with various proportions of Al,Os added for higher reform-
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Accepted 30 August, 2017 mixed at a ratio of 5:5, 7:3, 9:1. As a result, the catalytic activity for toluene steam
reforming was improved by adding Al.Os at 500-600C. The catalysts with ratio
7:3 and 5:5 reached toluene conversion of 100% above 700C. When comparing
the catalysts in which the coal ash and Al,O3 mixed at a ratio of 5:5 and 7:3 with
the Ni/Al catalyst, it was concluded that this coal ash catalyst has efficient cata-
lytic performance.
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Table 1. Chemical composition of coal ash (wt%)

SiOQ A1203 F6203 CaO Kzo Na20 TiOZ MgO
Ash 57.05 17.04 9.33 9.44 3.95 0.85 1.29 1.03
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Table 2. The composition of catalysts

Catalyst Active material Support
Ash - Coal ash
Ni/Al Ni 12wt% a-AlLO;3
Ni/Ash Ni 12wt% Coal ash
Ni/9Ash-1Al Ni 12wt% Coal ash 9 : a-ALLOs 1
Ni/7Ash-3Al1 Ni 12wt% Coal ash 7 : a-ALOs 3
Ni/5Ash-5Al Ni 12wt% Coal ash 5 : a-ALLO3 5
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Fig. 1. Schematic diagram of toluene steam reforming system
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Fig. 3. Ho-TPR profiles of Ash, Ni/Ash, Ni/9Ash-1Al, Ni/7Ash-3Al
and Ni/5Ash-5Al
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reaction temperature over (a) ash and (b) Ni/ash
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