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Abstract: In this paper, a simple calcination process was used to synthesize nanocrystalline cobalt boride (CoB),

which was employed to catalyze the hydrolysis of ammonia borane solution at room temperature. Specifically, it was

found that the CoB exhibited high performance with a turnover frequency (TOF) of 35.3 mol, -mol,, " +min™, which

is superior to platinum (TOF=29.3 mol,, -mol,, " -min™). It still possessed excellent catalytic hydrogen production

performance after repeated testing for 8 times. We found that Co’ species on the surface of CoB is a possible catalyt-

ic active site, and the boron site on the surface can effectively assist the Co” site to achieve the synergistic catalytic

hydrogen production from ammonia borane.
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Table 1 Comparison of catalytic performance of some non-noble metal catalysts for ammonia borane

Catalyst TOF / (moly; »mol,, ™" +min™) E, / (kJ-mol™) Reusability / % Ref.
CoB 353 23 100% (8 cycles) This work
Co-W-B-P/Ni — 29 92% (10 cycles) [13]
Co-P hollow 235 38.7 90% (7 cycles) [14]
Co-B hollow 23 47 100% (7 cycles) [15]
CoNirGO 20 40 70% 5 (cycles) [16]
Colgraphene 13.9 3275 100% (5 cycles) [17]
Co-Ni-B 6.5 38.62 100% (4 cycles) 6]
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Fig.8 Hydrogen production curves of (a) methyl borane tert-butylamine and (b) dimethylamine borane catalyzed by different borides
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