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Development of core-shell nanocatalysts for the innovative molecular
transformations based on their properties
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We have developed non-precious metal phosphide nanoparticle catalysts. In
contrast to the conventional single non-precious metal nanoparticles that are pyrophoric or require
pretreatment with hydrogen at high temperatures, the metal phosphide nanoparticle are found to be
air-stable and exhibit high catalytic performance in various hydrogenation reactions. Furthermore,
the developed metal phosphide nanoparticle catalysts were found to be reusable, demonstrating
practical utility. These results show that metal phosphide nanoparticles are a promising group of
catalysts which outperform conventional catalysts in a wide range of molecular transformations in
the liquid phase.
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Fig. 1 Characterization of nano-Co»P. (a) Side view TEM image of nano-Co,P showing a nanorod
morphology. (b) Top view TEM image of nano-Co,P showing the hexagonal phase structure. (c) HR-
TEM image of nano-Co,P with SAED pattern (inset). Elemental mapping images of (d) Co and (e) P.

(f) Composite overlay image formed from (d) and (e).

VoAb ass)w OERIZBWT, a0 NEREE L ANV s a2 s T F T E
rF—hicEz 5L, £ 50-150 nm, M 10 nm FREO T v NRO T #EEER NS S5
(Fig. 2a and b) >4,

Fig. 2 (a) and (b) TEM images of the Co,P NR showing a rod-like morphology. (c) HR-TEM image
of the Co,P NR with the inset illustrating the corresponding SAED pattern.
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Fig. 3 Characterization of nano-Ni,P (a) TEM image of nano-Ni,P and (b) EDX analysis of nano-

Ni;P.
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Fig. 4 Selective hydrogenation of sugars using nano-

Ni,P/HT in water.
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