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Abstract — The catalyst carriers of the mesoporous layer compounds were prepared to carry out the partial oxidation
of methane(POM) to hydrogen. The catalytic activities of POM to hydrogen were investigated over Ru(3)/SPK and
Ru(3)/SPM catalyst in a fixed bed flow reactor under atmosphere. In addition, the catalysts and carriers were charac-
terized by BET, TEM, TPR. The BET surface areas of the silica-pillared H'-kenyaite(SPK) and the silica-pillared H'-
magadite(SPM) were 760 m?/g and 810 m?/g, repectively, and the average pore sizes were 3.0 nm and 2.6 nm, repec-
tively. The nitrogen adsorption isotherms were type IV with developed hysteresis. The TEM showed that the mesopo-
rous layer compounds were formed well. The Ru(3)/SPK and the Ru(3)/SPM catalyst were obtained high hydrogen
yields(90%, 87%), and were kept constant high hydrogen yields even about 60 hours at 973 K, CH,/0,=2, 1.25x107 g-
Cat.hr/ml. The TPR peaks of Ru(3)/SPK and the Ru(3)/SPM catalyst showed the similar reducibilities around 453 K
and 413 K. It could be suggested that SPK and SPM had the physicochemical properties as oxidation catalyst carries
from these analysis data.
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Fig. 1. The catalytic reactor for partial oxidation of methane (POM)
to hydrogen.
1. Thermocouple
2. Quartz tube reactor
3. Catalyst bed

4. Quartz wool
5. Heater
6. Catalyst bed supporter
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Table 1. BET surface areas and the pore size distributions of SPM
and SPK carrier

Carrier BET surface area(m?/g) Average pore size (nm)
SPM 810 2.6
SPK 760 3.0
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Fig. 2. Ny-isotherms of SPM and SPK carrier: (a), SPM; (b), SPK.

(a)
Fig. 3. TEMs of SPM and SPK carrier: (a), SPM; (b), SPK.
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Fig. 4. Diagrams of SPM and SPK carrier before(a) and after(b)
DDA(dodecycle amine) and TEOS treatment.
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Fig. 5. H, yield vs. time on the stream over ruthenum(3) catalysts
impregnated on SPM and SPK.

H, consumption

313 4713 513 613 T3 873 913 1073

Temperature (k)

Fig. 6. TPR profiles of Ru(3)/SPM or Ru(3)/SPK catalyst before reac-
tion.
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