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carbon nanofiber (CNF)2] HS A4k 34kS AMg-8le] 4HetAIZl & w5 ZFu)lE modified
polyol methodZ FAAZTE. AkAE] A|7to] AAAFE g HHo| Ak 2R87]9] Fo] F7t
o 1 A} wig GXFgo] Frslal BARETE AMEEIITE CNFE] 4] Alzte] #7]8)eH4
FAEA v FFE B8] fEiA SR FEH A 1.4 Vel FHY 2718 3017 <l
7HetR e o] w ¥ CO, 9] %S on-line mass spectrometry® =73}t A3 A}
A E g CNFE AHESE PYCNF Sa7F x| 31A] & CNFE HAZ ARESE Z49-Ru
CO, TAFo] Bokom 2kxz] AlZte] Z718rE CO, B o] S7I8Ih FA48 ol A
TS £ FMERA 0] FUIESE FULEISIT). o] CNFell gk 2k g7t Fvll @x]ol=
2T & oy A78eHE 71 F218 718l A7l ZAHE 2diske] A oE AR
78S AdMA7IE 8910 2 § J&= Ao AlRHTL

Abstract: Pt catalyst was adsorbed on Carbon nanofiber (CNF) by modified polyol method
after acid treatment of the carbon support with HNO; and H,SO,. As the time for acid treatment
increases, more oxygen functional groups on carbon surface were produced which improve the
loading amount and dispersion of Pt catalyst on carbon supports. In order to inspect the effect
of CNF acid treatment time on electrochemical corrosion, constant potential of 1.4 V was applied
to a single cell for 30 min and the amount of CO, emitted was monitored with on-line mass
spectrometry. According to the results of our experiment, more CO, was produced with Pt/
oxidized-CNF catalyst in compared to that with unoxidized-CNF. Increasing acid treatment time
also induces the more CO, emission. Besides, performance degradation after corrosion test
expanded with severer carbon corrosion. From the observed results, it can be concluded that
the acid treatment of CNF is beneficial to catalyst loading, but it also is a significant factor
declining the fuel cell durability by accelerating electrochemical oxidation of carbon support.
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Fig. 1. Cyclic voltammograms of the CNFs with different
acid treatment time. Voltage scan rate =5 mV/s, treatment
time=0,1,3,4,8, 16 hours.
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Table 1. Evaluation of oxygen and carbon content in the
surface of CNFs as a function of acid treatment time using
XPS

O composition  C composition

Sample

(%) (%)
Raw CNF 1.65 98.35
1h acid treated CNF 3.55 96.45
3h acid treated CNF 4.62 95.38
4h acid treated CNF 4.94 95.06
8h acid treated CNF 6.12 93.88
16h acid treated CNF 7.04 92.96
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Fig. 2. HR-TEM images of Pt particles on the CNFs with different acid treatment time : (a) 0 h, (b) 1 h, (¢) 3 h,(d) 4 h,
(e)8h, ()16 h.
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Fig. 3. XRD patterns of Pt particles on the CNFs with
different acid treatment time.
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Fig. 4. Polarization curves of MEA using Hy/air at 1 atm

with respect to the acid treatment time on CNFs : (a) Raw
Pt/CNF, (b) 16 h acid treatment Pt/CNF

Table 2. Properties of Pt/CNF with different acid treatment time

Sample Pt content Active szurface area Particle size from XRD
(Wt%) (m*“/g Pt) (nm)
Pt/Raw CNF 239 50.3 2.0
Pt/1h acid treated CNF 253 52.3 1.8
Pt/3h acid treated CNF 27.1 51.2 1.8
Pt/4h acid treated CNF 30.7 55.6 1.8
Pt/8h acid treated CNF 32.1 53.2 1.8
Pt/16h acid treated CNF 349 52.7 1.8
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2 raw PYCNF2] 0.784 A/em® Bt} =4 24 Hd0h
olggt A= F FHwle] W YA A7t AR
x84 16A1ZF A E] g PUCNFS] W ] &)
349 wt% 2 AkAE] A ¥& raw PYCNFQ] W& &
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Table 3. Summary of carbon corrosion test

Condition MEA performance at 0.6 V. Active surface area  Charge transfer resistance ~ Cumulative CO, amount
(A/ecm?) (m*g Pt) (Qcm?) (ML)
Before After Before After Before After 30min
Decrement ratio Decrement ratio Increment ratio @1.4v
Pt/Raw CNF 1.66 1.50 32.5 31.7 0.0429 0.0458 18 uL
-10.0 % 2.5% +6.8 %
Pt/1h acid 1.65 1.23 352 31.0 0.0458 0.0584 48 L
treated CNF 255 % -11.8% +27.5 %
Pt/3h acid 1.63 1.02 35.6 274 0.0420 0.0614 91 uL
treated CNF 37.4% 23.1% +46.2 %
Pt/4h acid 1.66 0.93 34.1 252 0.0481 0.0864 108 pL
treated CNF -44.0 % -26.2% +79.6 %
Pt/8h acid 1.65 0.75 34.8 24.7 0.0394 0.0894 144 uL
treated CNF -54.5% -28.9 % +126.9 %
Pt/16h acid 1.67 0.65 34.5 23.7 0.042 0.105 186 UL
treated CNF -61.0 % 31.2% +150.0 %
200 | jioh - ol 349 wt.% PYCNF (16h acid treatment)
4h 27 4 wt/% PHCNF (1Bh acid tréatment)
E 200 ’g ol
g g MJ\,r WA
100 4 100 JJ
27.1 wt.% PYCNF (3h acid treatment)
o £ 0 | | | | | A
0 0 5 10 15 20 25 30 35

Time (min)

Fig. 5. Comparison of CO, mass-spectra profiles for MEAs
using CNFs with different acid treatment time at 1.4 V for
30 min.
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Fig. 6. Polarization curves of MEA before and after the
corrosion test with respect to acid treatment time on CNFs.
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Fig. 7. Comparison of CO, mass-spectra profiles for MEAs
at 1.4 V for 30 min : (a) 34.9 wt% Pt/CNF (16 h acid treatment),
(b) 27.4 wt% Pt/CNF (16 h acid treatment), (c) 27.1 wt%
Pt/CNF (3 h acid treatment)
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W 22 g0] ZANME 1687 A2 E PYCNFE
CO7} 157 uL= 3A17F 4FA 2] gk PYCNFE] 91 uL X
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