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Study on regulation mechanism of hydrogen-carbon monoxide ratios in syngas produced
by coupling propane dry reforming-steam reforming based on Pt-based catalysts

ZHONG Shansi, SONG Yu, DONG Jinshi
(School of Biological and Chemical Engineering, Guangxi University of Science and Technology, Liuzhou 545000, Guangxi, China)

Abstract: Compared with methane dry reforming, propane (C,H;) dry reforming (DRP) has the advantages of lower reaction
temperature and higher thermodynamic equilibrium conversion rate. However, the low hydrogen-carbon monoxide ratios (n(H,)/n(CO))
of the product and the easy deactivation of catalysts seriously restrict its industrial application. Although propane steam reforming (SRP)
has high reaction activity, the side reaction water-gas shift (WGS) leads to high n(H,)/n(CO) of the product, which is difficult to meet the
needs of subsequent synthesis reactions. Taking 1Pt-Al,O; as as an example, the regulation mechanism of introducing steam (H,O) on
the product in propane reforming was systematically investigated. The results show that under 600 °C and 0.4%C,H,/1.0%C0,/2.0%H,0
(percentage as volume fraction), the C;H, conversion rate is close to 100%, and n(H,)/n(CO) in products increases to 2.35. Based on the
experimental results under 0.4%C,Hy/2.0%H,0, it can be inferred that in coupling DRP-SRP, CO, can effectively inhibit the excessive
occurrence of WGS reaction, thereby obtaining a suitable syngas composition, and introducing H,O can significantly improve the
catalytic activity and durability of catalysts, attributed to the suppression of Pt sintering. This study can provide important theoretical
references for the industrial application of syngas produced by propane reforming.
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Fig. 1 Schematic diagram of experimental apparatus for evaluating catalytic performances of catalysts for propane reforming
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Table 1 Influences of H,O contents on product distributions
of propane reforming with 1Pt-Al,O, catalyst
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Table 2 Influences of H,O contents on product distributions
of propane reforming with 1Pt-CeO, catalyst
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Fig. 5 Pt 4d XPS spectra of 1Pt-Al,O, catalyst before and after reaction (continued)
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