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Effect of MoQ; on catalytic performance of Ni/Al,O,

catalyst for CO methanation

YANG Xia, QIN Shao-dong, LONG Jun-ying, SUN Shou-li
(National Institute of Clean and Low Carbon Energy, Beijing 102209, China)

Abstract: The NiO-MoO,/Al,O, catalysts are prepared by co-impregnation method and characterized by N,
physisorption, XRD, H,-TPR,H,-TPD and TG techniques. The influence of MoO; loading on the catalytic activities of the
catalysts for CO methanation with low H,/CO ratio and trace H,S has been investigated. The results show that the
presence of MoO; reduces the interaction between nickel and Al, O, support,resulting in higher Ni reducibility and more
Ni° active sites. With the increase of MoO, content, the catalytic activity of NiO-MoO,/Al, O, is firstly increased and then
decreased. The catalyst with 3% of MoO, loading exhibits the best performance. Carbon deposition and sulfur poisoning
are the two main factors of deactivation. The addition of appropriate amount of MoO; to Ni/Al,O; may increase the
adsorption capacity of hydrogen and minimize the sulfur poisoning of Ni active sites,leading to better coking resistance
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and higher catalytic stability.
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" (m*-g™") (em’-g™") nm nm
Ni/Al 154. 8 0.38 7.0 9.8
Ni-1Mo/Al 154.5 0.37 7.1 9.9
Ni 2Mo/Al 158.3 0. 36 6.7 10.5
Ni-3Mo/Al 160. 3 0. 36 6.8 9.9
Ni4Mo/Al 157.2 0.34 6.8 12.0
Ni-5Mo/Al 153.6 0.33 6.9 14.2
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Ni/Al 33.2 44.4 70.1 49.1 56.2 49.4 27.7 49.7
Ni-1Mo/Al 40.1 44.5 74.3 48.7 57.6 49.8 27.8 49.6
Ni2Mo/Al 41.9 44.4 75.4 49.1 57.4 49.4 28.5 49.7
Ni-3Mo/Al 52.4 44.2 79.8 49.0 61.6 49.3 30.8 49.8
Ni 4Mo/A 48.3 44.4 76.9 49.2 58.9 49.1 25.6 49.4

Ni-5Mo/Al 38.2 44.2 74.3 48.9 57.2 49.6 22.3 49.7
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