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ABSTRACT

Stepwise production of syn-gas and hydrogen from methane on ferrite based media added with yttria-
stabilized zirconia (YSZ) was carried out using a fixed bed infrared reactor. In this study, all M-ferrite
(M=Co, Cu, Mn and Ni) media were prepared by co-precipitation method, and there the YSZ was added
as a binder to improve thermal stability, reactivity, and resistance against carbon deposition. Most of the ferrite
media containing YSZ showed the good redox property for temperature programmed reduction/oxidation
(TPR/O) tests. Notably, the Cu-substituted ferrite medium with YSZ showed the great resistance against
carbon deposition as well as the good reactivity for the stepwise production of syngas and hydrogen.
Furthermore, it also showed the good durability without significant deactivation during five repeated cyclic
tests.
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Fig. 2 TPR patterns of (a) CoFZ, CoFY, (b) CuFZ, CuFY, (c)
MnFZ, MnFY, and (d) NiFZ, NiFY.
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Table 1 The Experimental Results for Thermochemical Methane Reforming Using MFZ and MFY Mediums (M=Co, Cu, Mn, and Ni)

Total evolved amounts (mmol/g) CH, Deposited SelectivityC) (%)

Mediums conversion” carbon”
H; Cco CO, (%) (mmol/g) CO CO;
CoFZ 2.06 1.52 1.98 12.13 1.95 43.54 56.46
CoFY 16.39 2.76 1.51 87.38 6.92 64.57 3543
CuFZ 225 1.63 1.87 8.88 2.36 46.46 53.54
CuFY 7.84 2.52 1.70 46.44 1.73 59.73 40.27
MnFZ 8.83 433 2.00 40.61 1.14 68.39 31.61
MnFY 18.29 5.28 1.00 87.81 4.96 84.07 15.93
NiFZ 11.57 3.19 231 54.55 1.48 58.00 42.00
NiFY 15.74 230 1.51 8441 7.00 60.29 39.71

a. CHs conversion: Ccpa = 1
b. Carbon deposition: Meapon (mmol/g) = Mcrafeed -
c. Selectivity: S5 = M; / Mco + Mcoz (: CO or COy).
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- Mcus/(Femayin * t) (Mcus: unreacted CHs, F: molar flow, t: reaction time)
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Fig. 7 SEM images of CuFY (a) as-prepared and (b) after 5th
cycle.
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