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Shortened Carbon Nanotubes as Supports to Prepare High-Performance
Pt/SCNT and PtRu/SCNT Catalysts for Fuel Cells
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Abstract: Ball milling was used with ethanol as a milling aid agent to shorten the carbon nanotubes (SCNT) from
5—15 pwm to ca 200 nm. We prepared a platinum catalyst P/YSCNT and a platinum ruthenium alloy catalyst PtRu/SCNT
using the shortened nanotubes as supports by a colloidal method. We found that Pt/SCNT showed much higher activity
than Pt/CNT during the anodic oxidation of methanol. The peak current density for Pt/SCNT was 1.4 times as high as
that of Pt/CNT and it was also much higher than that of the commercial Pt/C catalyst. Furthermore, we found that
PtRu/SCNT showed higher activity than that of Pt/SCNT and PtRu/C catalysts. The results of X-ray diffraction
analysis (XRD), transmission electron microscopy (TEM), and the specific surface area (BET) method. revealed that the
crystal structure of the nanotubes did not change before or after shortening whereas the special surface area and the
electrochemical activity increased significantly.
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Fig.1 XRD patterns of different catalysts
CNT: carbon nanotubes; SCNT: shortened carbon nanotubes
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B 2 f#4L7 Pt/SCNT (A)F1 PtRu/SCNT (B)#) TEM &
Fig.2 TEM images of Pt/SCNT (A) and PtRu/SCNT
(B) catalysts
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Fig.3 Cyclic voltammograms of the CNT and SCNT
electrodes measured in N-purged 0.5 mol-L* H,SO,
electrolyte
room temperature, sweep rate: 50 mV-s™
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Fig.4 Comparation of cyclic voltammograms for several catalysts in H,SO, solution
N-purged 0.5 mol- L™ H,SO, electrolyte, room temperature, sweep rate: 50 mV +s™; (B) nping=1:1;
JM 4100: commercial catalyst
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Fig.6 Performances of the membrane electrode
assembly (MEAs) prepared with Pt/SCNT or Pt/CNT
as anode catalyst in a H,/air single cell
cell temperature: 60 “C, humidifying temperature: 50 °C, back pressure
of air and Hy' 0.2 MPa, cathode of Pt loading: 0.5 mg-cm™, anode of Pt
loading: 0.2 mg-cm™
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