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Abstract — In the present study, mixed carbon-supported platinum(Pt) nanoparticles were prepared by a chemical
reduction method of Pt precursor solution on two types of carbon materials such as activated carbons(ACs) and graphite
nanofibers(GNFs). Average crystalline sizes and loading levels of Pt metal particles could be controlled by changing a
content of GNFs. The highest electroactivity for methanol oxidation was obtained by preparing the carbon supports hav-
ing 15 wt% GNFs. Furthermore, with an increase of GNFs content from 0% to 15%, an electrical conductivity was
changed from 107 S/cm to 10™" S/cm. By an introduction of 10 wt% GNFs additive, the electroactivity of platinum par-
ticles was enhanced, but was saturated in the case of 15 wt% GNFs contents. This was related with the fact that the elec-
troactivity change was dependent on the electrical conductivity of mixed carbon supports and Pt particle deposition
content or deposition morphology.
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Fig. 1. Powder X-ray diffraction patterns of Pt particles deposited
on (a)GNFO0, (b)GNFS, (¢)GNF10, and (d)GNF15.
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Fig. 2. Detailed Pt (220) peaks in the powder XRD patterns of Pt
particles deposited on (a)GNF0, (b)GNFS, (c)GNF10, and
(d)GNF15.

Table 1. Average crystalline sizes for platinum nanoparticles deposited
on various carbon materials

Carbon Samples Crystalline Size (nm)

GNFO 3.95
GNF5 4.12
GNF10 4.62
GNF15 4.78

sk g stabs) waelAel B 442712 24K S1al, Fig. 1
o] XRD 2213 FollA Pt(220) I AE |5k Fig, 201 EAIBI]
o} wielte) Bt A4 A7 o] e (1213 & Scherrer
equation[21}1 F3llA AL 1L, 017 8] A3E Table 10f] 3EAI3}
i}

KA
" Beosh 0
L: crystalline size, K: Scherrer constant (=0.89), A=0.154 nm,
B: half-height width of the (220) diffraction peak, 0: Bragg angle

in radian unit.
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Fig. 3. EDS spectra of Pt particles deposited on (a)GNFO, (b)GNFS5,
(¢)GNF10, and (d)GNF15.
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Table 2. Platinum nanoparticles and sulfur contents of catalysts(Content
was referenced to the total weight of catalysts)

Carbon  PtLoading level”  PtLoading level”  Sulfur Content”
Samples (wt.%) (Wt.%) (Wt.%)
GNFO0 7.8 8.4 1.3
GNF5 8.5 8.9 1.1
GNF10 93 9.4 0.7
GNF15 8.9 9.1 0.6
“EDS method

b1CP-AES method
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Fig. 4. Linear sweep voltammograms of Pt particles deposited on
(a)GNFO0, (b)GNFS5, (¢)GNF10, and (d)GNF15, which is mea-
sured in 0.5M H,SO,+ 1.0 M CH;0H (Sweep rate: 20 mV
sec’), each graph is obtained at first sweep of multiple
sweeps).

Table 3. Electrochemical peak parameters of catalysts measured by a
linear sweep voltammetry

Carbon Samples ~ Peak Potential’(mV)  Peak Current(mA cm™)
GNFO 736 0.287
GNF5 676 0.426
GNF10 660 0.495
GNF15 641 0.540
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Fig. 5. SEM micrographs of Pt particles deposited on (a) GNFO, (b)
GNFS5, (c¢) GNF10, and (d) GNF1S5 ((a) scale bar means 100 nm
length and (b)-(d) scale bar means 1 pm length).
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