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Abstract: Platinum nanoparticles supported on carbon nanotubes (CNTs) were prepared by the chemical reduc-

tion method in solutions. The effects of reducing process and chemical modification of CNTs on the sizes and dis-

persion of nanoparticles were studied with SEM, TEM and XRD. It was demonstrated that the chemical modifica-

tion of CNTs could improve their compatibility with solvents, hence the dispersibility of the platinum nanoparti-
cles on CNTs. Among different reducing agents, including EG, NaBH,, HCHO and Na,S,0;, the smallest size,

about 2.5 nm, and best dispersion of platinum nanoparticles were achieved by using EG as reductant under simi-

lar preparation conditions. The Pt/CNT catalyst prepared by EG reduction on H,SO,-modified CNTs exhibited ex-

cellent electrocatalytic activity for the direct methanol oxidation.
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Table 1 Summary of preparation and characterization of Pt/CNT catalysts
Support  Reducing agent Solvent Reducing o m dtom Sead () Swe) (g E 1%
temperature / °C

PY/CNT(S) EG EG 2.3 2.1 139.9 100.1 72
PYCNT(N) EG EG 2.5 2.4 116.8 79.3 68
PYCNT(N) HCHO i-propyl alcohol + H,0 (1:1) 36 33 83.9 — —
PY/CNT(N) NaBH, EG 4.5 4.7 59.1 — —
PY/CNT(N) Na,S,0; H,0 6.1 54 51.7 — —

dyp: mean diameter of Pt nanoparticles obtained by TEM; dp* mean diameter of Pt crystallite obtained by XRD.
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Fig.1 Powder XRD patterns of Pt/CNT catalysts
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Fig.2 TEM images of PUCNT catalysts supported
on CNTs
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Fig.3 Distributions of diameters of Pt nanoparticles
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Fig.5 TEM image (a) and size distribution (b) of Pt
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Fig.6  Cyclic voltammograms of various electrodes at 50
mV-s'in 0.5 mol-L* H,SO, + 0.5 mol-L™!
CH;OH aqueous solution
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