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Abstract: Carbon and nitrogen nanosheets (CN) were synthesized by molten salt method using melamine as
precursor and lithium chloride as templating agent, which was then reacted with hexachlorotripolyphosphazene
and 2,6-diaminopyridine via solvothermal method to obtained two dimensional laminar composite carrier
POM-CN. Finally, a series of NiCu/POM-CN catalysts were prepared by impregnation reduction method
using POM-CN as carrier, and characterized by TEM, SEM, XPS, XRD, FTIR, ICP-AES and UV-Vis DRS
for structure composition and micromorphology. The influence of different factors [n(Ni) : n(Cu),
amborane (AB) concentration, catalyst mass, reaction temperature, visible light condition] on AB hydrolysis
to hydrogen by NiCuw/PEM-CN were analyzed by single factor variable method, and the cycle stability of
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the optimal catalyst was also evaluated. The results showed that the Niy4Cuys/POM-CN catalyst prepared

from n(Ni) : n(Cu)=0.4 : 0.6 exhibited excellent catalytic properties, with the activation energy of catalytic
AB hydrolysis to hydrogen production of 52.75 kJ/mol, a TOF of 1774.6 h™' under the visible light
irradiation, which was 2.9 times the one without visible light irradiation. The reaction rate of AB hydrolytic

hydrogen production was little affected by AB concentration, but increased with the increase of reaction

temperature and Nip4Cugs/POM-CN mass. The catalyst still maintained a high catalytic activity after 5
cycle tests. The catalytic activity of Niy4Cuy«/POM-CN was attributed to the POM-CN composite carrier,
the alloying effect of NiCu bimetal, and the strong interactions between metal and carrier.

Key words: molten salt method; solvothermal method; photocatalysis; ammonia borane; hydrogen

hydrolysis; catalysis technology
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Fig. 4 FTIR spectra of Nij4Cug¢/POM-CN, Ni/POM-CN,
Cu/POM-CN and POM-CN
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Fig. 5 UV-Vis absorption spectra (a) and band gap energy
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Fig. 6 XPS spectra of Cu/POM-CN, Nig4Cug¢/POM-CN,
Ni/POM-CN and POM-CN
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Fig. 7 High-resolution XPS spectra of C 1s (a), N 1s (b),
Ni 2p (c) and Cu 2p (d) of Niy4Cug¢/POM-CN
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