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ABSTRACT

The three-reactor chemical-looping process (TRCL) for the production of hydrogen from natural gas
is attractive for both CO, capture and hydrogen production. In this study, redox property of Fe;Os; and WO;
supported with ZrO, and MgALOs were studied with temperature programmed oxidation/reduction (TPO/R)
experiment. All metal oxides were prepared by ball mill method. Metal oxides supported with ZrO, showed
the good redox property in TPO and TPR tests. Reduction behavior was matched well the theoretical reduction
mechanism. Metal oxides supported with MgAL O, formed a solid solution (MgFeosAli 404, MgWOy). Fe,0;
showed more narrow reaction range and lower reaction temperature than WOs.

KEY WORDS : TRCL process(Three-reactor chemical-looping process), TPR(%->%+-¢]), Hydrogen(5=42),
Metal oxide(F<-2F3HE), Solid solution(2L-8-A))
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Fig. 1 Schematic diagram of the three-reactor chemical-looping
process for hydrogen production
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Table 1 Nomenclature for oxygen carriers

Nomenclature | Metal oxide Support Method
F Fe;03 - -
FZ Fe,0O; 7rO, Ball mill
FM Fe;0s MgALO4 Ball mill
FM* Fe,03 MgALO* Ball mill
W WO; - -
wZ WO; ZrO;, Ball mill
WM WO; MgALOs Ball mill
wM* WO; MgALO* Ball mill

A : Thermally treated at 1473K for 6h.
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Fig. 2 Schematic diagram of the experiment apparatus for the
redox reaction (BELCAT-B)
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Fig. 3 SEM image of the metal oxide/binder (a) FZ, (b) WZ, (c) FM, (d) WM, (¢) FM* and () WM*
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Fig. 5 TPO profiles of (a) F, (b) FM, (c) FM* and (d) FZ
with 20% O/He during four repeated cycles
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Fig. 6 TPR profiles of (a) F, (b) FM, (c) FM* and (d) FZ
with 9.98% Hy/He during four repeated cycles
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Table 2 The peaks area of TPR for F and FZ
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Fig. 7 TPO profiles of (a) W, (b) WM, (c) WMA and (d) wz
with 20% O/He during four repeated cycles
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Table 3 The peaks area of TPR for W and WZ
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