Trans. of the Korean Hydrogen and New Energy Society(2015. 12), Vol. 26, No. 6, pp. 516~523 ISSN 1738-7264
DOI: http://dx.doi.org/10.7316/KHNES.2015.26.6.516 eISSN 2288-7407

wIEkS o] 83 Uil 28t /B AIAELS 918 Ni-YSZ ZufolAe]
Yol uk2 Zuf uke. B Q7

=1 a41 2 = 3 =1
AsiM - QW - 852 sa5' . ugH»
Rils Lelf i b e A o e ot e ety AR e AR S B R R
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Abstract >> Nickel based oxygen transfer materials supported on two different YSZs were tested to evaluate their
performance in methane chemical-looping reforming. The oxygen transfer materials of YSZs were selected with
different amount of the doped yittrium in the ZrO, structure. The yittrium of 8 mol% stabilized the zirconia oxide
to a cubic structure compare to the 3 mol% doping, which is known to be a good for oxygen transfer. Various
nickel amounts (16wt.%, 32wt.%, 48wt.%) were loaded on the selected supports. The nickel amount of 32% shows
the optimized catalyst structure with good physical properties and reducibility from the XRD, BET and H2-TPR
analysis, especially when the support of 8YSZ was used. From the methane chemical-looping reforming, hydrogen
was produced by methane decomposition catalyzed by Ni on both YSZs. Comparing two YSZ supports of 3YSZ
and 8YSZ during the cycling tests, the catalyst with 8YSZ (Ni 32%) exhibits not only the higher methane conversion
and hydrogen production but also a faster reaction rate reaching to the stable point.
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system for gaseous fuels
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Table 1 Textual properties of the prepared Ni-YSZ catalysts
(*NiO(200) mean particle size from XRD)

Samples N%O *particle BET Surzface Total Pore

size* (nm) area (m’/g) | volume (mL)
3YSz - 11.33 0.044
3YSZ/Ni (16%) 3.56 9.19 0.047
3YSZ/Ni (32%) 3.73 7.94 0.041
3YSZ/Ni (48%) 441 7.52 0.039
8YSZ - 10.34 0.038
8YSZ/Ni (16%) 3.92 9.68 0.046
8YSZ/Ni (32%) 4.15 9.11 0.039
8YSZ/Ni (48%) 5.32 8.30 0.044
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