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Abstract

Solar thermochemical syngas and hydrogen production process bv redox system of metal oxide was
performed under direct irradiation of the metal oxide on the SiC ceramic foam device using solar simulator.
Ce0o/ZrO, nanotube has been synthesized by anodic oxidation method. Syngas and hydrogen production
process is one of the promising chemical pathway for storage and transportation of solar heat by converting
solar energy to chemical energy. The produced syngas had the H>/CO ratio of 2, which was suitable for
methanol synthesis or Fischer-Tropsch synthesis process. After ten cycles of redox reaction, CeO; was
analyzed using XRD pattern and SEM image in order to characterize the physical and chemical change of
metal oxide at the high temperature.

Keywords : OJ%EH‘* (Solar simulator), Al oFHCeO,), AZF Yo} U=/ H(ZrO, nanotube), ¥4 7}2=(Syngas),
2~ (Hydrogen), 43}/ (redox system)
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1. Washing D.I Water, Acetone - 10 min

2. Etching HF : HNO; : H,0=1:4:2
Ethylene glycol : glycerol

3. Anodizing (50:50) containing 0.3M NH,F

and 4 vol% H,0

4. Heat treatment Tube furnace - 400°C, 6hr, air

5. CeO,powder dropping Ce(NO;); - 6H,0 + D.I water

6. Heat treatment Tube furnace - 900°C, 2hr, air

Fig. 2. 50wt% CeO2/ZrO, nanotube | Z= HHH

3.2 50 wt% CeOy/ZrO2 nanotube/SiC foam
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SiC foam

- Diameter : 30 mm, Thickness : 7 mm
- Porous size : 1 mm ~ 2 mm

> Impregnation of SiC foam into D.I water
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1. Solar simulator

2. Foam device

3. Reactor (alloy 625)
4. Insulation jaket

5. K-type thermocouple
6. Water trap

7. Data logger

8.GC (TCD)

9. Mass flow controller
10. Water chiller

11. Liquid pump

Fig. 5. Solar simulator
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Fig. 6. Inconel reactor
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Fig. 7. Ce0./ZrOz/SIC foam & 0|235+0f 10 cycle &2t Atsh/&tel HESollA 2| CeOx conversion, Hy yield 12|11
Ho/CO ratio. (a) CeO2/ZrO./SiC foam, (b) CeO4/ZrO, nanotube/SiC foam

T

Fig. 8. SEM image (a) 50 wi% CeOy/ZrO,—fresh, Fig. 9. SEM image (a) ZrO, nanotube-fresh, (b) 50
(b) after 1 cycle, (c) after 5 cycle, (d) after 10 cycle wit% Ce0/ZrO, nanotube—fresh, (c) after 10 cycle
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