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Abstract 
[image: C:\Users\Tseng\Google 雲端硬碟\NCHU\Work\SEM\Catalyst\16.04.22\2-2.bmp][image: ][image: ][image: ]To develop cleaner energy, the production of hydrogen (H2) with carbon dioxide (CO2) via water gas shift (WGS) reaction was applied after gasification system to enhance the H2 generation capacity. However, due to the thermodynamic limits of equilibrium, the WGS reaction should be occurred at low temperature and the CO conversion rate cannot be high. The increase of the CO conversion above the equilibrium values appears to be possible when product, i.e. H2 and CO2, is removed through the membrane. Therefore, in this study, the carbon molecular sieve (CMS) membrane was integrated into the WGS system into the catalytic membrane reactor (MR). The effect of feeding pure reagents on the MR efficiency was evaluated to determine the best conditions in terms of CO conversion. At this purpose, experimental tests were carried out in two different systems of reaction: (1) traditional fixed-bed reactor, and (2) MR with CMS membrane. 
The CMS membrane was prepared using polyethyleneimine as precursor and then coated on porous TiO2/Al2O3 tubes to form tubular CMS membrane. The Cu/Zn/SBA–16 catalyst was synthesized with co-precipitation method. The results indicated that the CO conversion and H2 yield of reaction become higher with the raising operating temperature and decreasing GHSV in the traditional fixed-bed reactor. The optimal reaction temperature, GHSV and steam contain of Cu/Zn/SBA–16 catalyst were 300 ℃、2,500 h-1and S/C (Steam/CO ratio) = 1 with CO conversion 82.76%. Finally, Cu/Zn/SBA–16 catalysts were used in catalytic membrane reactor with the same condition above, result in increasing the CO conversion about 4.19%. With the MR we not only successfully prepared with high CO conversion and fine H2/CO2 selectivity, but also cutting the time of reaction equilibrium.




Image
Fig. 1. The CO conversion & H2 yield of WGSR, compare PR with MR.
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