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Influence of MgO on the structure and adsorption—enhanced hydrogen

production performance of NiMgAlCa composite catalyst

XU Kai, WANG Shidong, JING Jieying, LIU Lu, FENG Jie, LI Wenying

(State Key Laboratory of Clean and Efficient Coal Utilization, Taiyuan University of Technology, Taiyuan 030024, China)
Abstract: One of the key technologies for the large—scale application of CO, sorption—enhanced methane steam reforming process for hy-
drogen production is the development of a composite catalyst with high catalytic and adsorption capacities. In this study, a series of NiM-
gAlCa composite catalysts with different MgO addition were prepared by co—precipitation method, and the influence of MgO addition on the
structure of NiMgAlCa catalyst and its CO, enhanced sorption methane steam reforming performance were investigated. It is found that MgO
addition can significantly improve the activity of the NiMgAlCa composite catalysts. In the CO, sorption—enhanced CH,/H,O reforming re-
action , the as—synthesized composite catalysts can obtain a high volume fraction of H,(98.7% ) and a CH, conversion of 96.5% when MgO
addition was 1%. The improved hydrogen production performance was ascribed to the addition of MgO, which endowed the composite cata-
lyst a proper interaction between the active component Ni and the carrier in the NiMgAlCa composite catalyst. Meanwhile the higher specific
surface area of the composite catalyst (42.5 m*/g) provids more active sites and enhances CO, sorption. The small Ni particle size
(13.2 nm) enhances the anti—sintering capacity of the composite catalyst, endowing the composite catalyst superior stability.
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Table 1 Data for the physical structure properties of multifunctional catalysts

mH cat—0 cat—1 cat—2 cat-3 cat—4 cat-5
Ni ZrHUEE® /% 1.79 2.48 2.64 1.62 1.43 1.21
Ni 442" /nm 19.5 13.2 9.6 16.2 16.3 19.7
Ca0 Hif%"/nm 40.6 38.0 34.9 31.5 41.0 52.5
M LLERER/(m? - ") 11.95 16.52 18.63 9.97 9.59 8.79
AL LR AL/ (m? - g7h) 21.42 42.47 32.86 33.80 19.94 17.65
L FIFLE/ (em® - g71) 0.099 0.229 0.130 0.127 0.129 0.101
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