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Platinum/Phthalocyanine/Carbon Nanotubes Catalyst: Construction and
Electrocatalytic Property for Methanol Oxidation
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(Key Laboratory of Mesoscopic Chemistry of MOE, School of Chemistry and
Chemical Engineering, Nanjing University, Nanjing 210093)

Abstract: A method has been developed for the convenient construction of platinum/phthalocyanine/carbon
nanotubes  (Pt/Pc/CNTs) nanocomposite catalyst, i.e., CNTs were firstly decorated with phthalocyanine by
ultrasonic treatment, then Pt nanoparticles were deposited onto their surface by ethylene glycol reduction. XRD
and TEM characterization results indicated that metallic Pt nanoparticles with sizes of ~5 nm were evenly
distributed on the surface of CNTs. The constructing process of this nanocomposite catalyst was studied by UV-
Vis, FTIR and Raman. It was revealed that Pc could be firmly adsorbed on CNTs due to the strong -7
interactions between them. As known, Pc could easily coordinate with Pt ions, which might be the main reason
for the final high dispersion of Pt nanoparticles. This study indicates that the introduction of Pc molecules could
effectively enhance the distribution of Pt nanoparticles on CNTs, and the so-constructed nanocomposite catalyst
presents much better electrocatalytic property for methanol oxidation than the Pt nanocatalyst supported on

pristine CNTs.
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Fig.1 TEM images of pristine MWCNTs, PUMWCNTSs, and Pt/Pc/MWCNTs
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Fig.2 (a) XRD patterns of Pt/Pc/MWCNTs, Pc/MWCNTs, pristine MWCNTs and pure Pc, respectively; (b) UV-Vis spectra and
photographs (inset) of Pc-saturated ethanol solution before (line 1) and after (line 2) adsorbed by MWCNTS; (c) and (d)
FTIR and Raman spectra of pristine MWCNTs, pure Pc and Pe/MWCNTSs
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Table 1 Assignment of Raman scattering of Pc, MWCNTs and Pc/MWCNTs
Pc/MWCNTSs / ¢m™ Pe /em™ MWCNTs /em™ A/ em™ Assignment
681 679 — 2 Macrocycle breathing
724 721 — 3 8 macrocycle
797 794 — 3 6 macrocycle
1102 1102 — 0 Scn
1141 1139 — 2 Pyrrole breathing
1351 — 1345 6 D-band
1425 1422 — 3 Ve
1534 1528 — 6 Vee
1577 — 1570 7 G-band
a b
-2.0 -0.3
&~ -1.54 o
g g
3 S 0.2
é N é K
- 03 T ol Pt/Pc/ CNTs
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TEIAR 2 K (a) LA K AE 0.5 V1 HL AL 3 A 3 it 2K (b)
Fig.3  Cyclic voltammograms of methanol oxidation on Pt/Pc/MWCNTs (line 1), PUMWCNTs (line 2) and Pc/MWCNTs (line 3)
in the electrolyte of 2.2 mol- L' CH;OH and 1 mol-L" H,SO, at ambient temperature (a) and the chronoamperometric
curves at 0.5 V for the Pt/Pc/MWCNTs and PUMWCNTSs catalysts electrodes (b)
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