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Fig.1 N, Adsorption-desorption isotherms (a) and BJH pore size distributions (b) of different catalysts prepared supports
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Table 1 Physico-chemical properties of different catalysts

Sger i D, Particle size d/nm v Weight vy

Sample [(m>g")  Nem’-g) /nm Fresh Reduced (8c/Zend) loss/% 100/min  400/min
NiCu/CNTs 243 0.766 12.6 - 9.0 962 95 10.3 32.8
NiCu/SiO, 239 0.596 10.0 11.3 11.8 252 65 53.4 81.5
NiCuw/Y 586 0.390 2.7 22.8 29.9 1137 91 11.3 12.0
NiCu/TS-1 279 0.193 2.8 19.1 29.2 1193 88 10.8 12.3
NiCu/y-AlLO; 176 0.662 15.0 10.3 7.3 205 83 51.7 71.3
NiCuw/IM-5 308 0.368 4.8 21.5 32.7 1446 92 2.8 2.3

[a] Total surface area obtained from the BET (Brunauer-Emmett-Teller) method; [b] Total pore volume was obtained from the N, adsorption data at P/P,;=0.99;

[c] The average pore size of the sample was calculated by BJH (Barrett-Joyner-Halenda) method based on desorption isotherms; [d] The carbon yield of is

calculated by equation (2).
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Effect of IM-5 on the Methane Decomposition to Produce
Hydrogen over Ni-Cu Bimetallic Catalyst

SUN Hua-yang, REN Shen—yong*, LIU Lu, SHEN Bao-jian
(State Key Laboratory of Heavy Oil Processing, The Key Laboratory of Catalysis of CNPC, College of
Chemical Engineering and Environment, China University of Petroleum,
Beijing 102249, China)

Abstract: Decomposition of methane produces hydrogen and high value-added nanocarbon materials is
considered to be the most promising hydrogen production route. But there are still many challenges in the
development of high-performance catalysts. A series of Ni-Cu supported catalysts were prepared by impregnation
with different supports (TS-1, IM-5, Y, SiO,, y-Al,O; and CNTs). The samples were analyzed by low-temperature
N, adsorption-desorption, XRD, SEM and H,-TPR characterization methods. The effects of different supports on
the active and carbon nanomaterials in methane decomposition were investigated. The results show that the unique
pore structure of zeolite promote the dispersion of metal particles. Effectively avoiding the catalyst deactivation
which caused by boundary effect, improving the reaction activity and prolonging the reaction life of catalyst. At
the same time, the carbon yield was significantly increased. The catalyst supported by IM-5 has the best
performance. The methane conversion of NiCu/IM-5 is up to 80% and the hydrogen selectivity is 100% at 700 C.
The activity of NiCu/IM-5 without obvious deactivation within 400 min. The carbon yield of NiCu/IM-5 catalyst
as high as to 1 446 g/g..., about 5.7 times higher than NiCu/SiO, and 7.1 times higher than NiCu/y-Al,O; catalyst.
Key words: Ni-Cu bimetallic catalyst; support; decomposition of methane; carbon nanotubes
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