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Synthesis of Core/Shell Structured Cu@CoW Catalyst and Its Catalytic Properties
for Hydrolysis of Ammonia Borane Aqueous Solution
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Abstract: The core/shell structured Cu@CoW and non-crystalline CuCoW alloy were synthesized under mild
conditions with NH;BH; (AB) and NaBH, as reductant respectively. The catalytic properties were studied on the
hydrolysis of AB aqueous solution. The TOF (turn over frequency) of Cups@CoosWy, catalyst for AB hydrolysis
reaction at 25 “C reached 0.369 0 mol; ‘mol,, " +s™, which was much higher than CuysCoysWy, and close to the
noble-metal based catalysts, such as Pt, Pd, etc. The activation energy of this catalyst was 49 kJ-mol™. Compared
with the non-core/shell structured CuCoW alloy, the Cu@CoW catalyst showed apparent improvements in activity,
stability and reusability. The Cu@CoW catalysts with low cost, easy preparation and simply being recovered are

suitable for practical application.
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1 (A):Cups@CoysWy;, (B): CugsCopsWo, & 41 TEM B, AR AR S 1 XRD B 5(C): 2R Cu,@Co,W,(x=0.1, 0.2, 0.4, 0.6,
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Fig.1 TEM images of (A): Cuos@CoysWo, and (B): Cug,CoosWo, alloy, the inset are the corresponding XRD patterns, (C): the catalytic

performance of Cu,@Co,W,(x=0.1, 0.2, 0.4, 0.6, 0.8, y:z=5), (D): the catalytic performance of Cu,@Co,W (x=0.4, y=0, 0.15,
0.45, 0.50, 0.56, 0.6) on the hydrolysis of AB, (E): the comparison of the catalytic properties between Cuy,@CoysWo,

and Cug,CoysWy, alloy
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Table 1 Comparison of the catalytic performance of Cu,,@Co,sW,,; with reference data

Catalysts Pess | T TOF / (moly, 'mol”»s”)  Activation energy / (kJ - mol™) Reference
10wt% Co/ALO; 0.018 0.038 33 62 6]
10wt% Co/C 0.018 0.048 67 - 6]

Pt black 0.018 02315 - 6]
2wi% PA/ALO; 0.018 0.023 17 - 6]
PL0, 0.018 0.347 2 - 6]
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Continued Table 1

Pd black 0.018 0.011 17 - [6]
Ru/C - - 76 9]
Ru - - 54 [10]
Rh 0.004 - 67 [12]
Pd/Zeolite 0.020 0.104 2 56 [29]
Au@Co 0.020 0.228 3 - [30]
ColZeolite 0.020 0.089 33 56 [31]
Ru/C - - 60.4 132]
CugsCoosWo, 0.037 0.126 5 - this work
Cug4@CogsWy, 0.037 0.369 0 49 this work
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Fig.2 (A) The phenomenon during the preparation of Cuy,@CoysWy, and its magnetic-separation; study of the reusability of the

(B) Cups@CoysWy, and (C) Cug4CoysWy, catalysts; (D) the comparison of the reusability of the two catalysts
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Fig.3 Comparison of XPS spectra of Cuy,@CoysWy, before and after Ar* ion sputtering: (A) Co2p bands, (B) W4f bands

and (C) Cu2p bands
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