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Abstract — In this study, the effect of N,-plasma treatment on carbon blacks (CBs) was investigated by analyzing acid-
base surface values and surface functional groups of CBs. The surface characteristics of the CBs were determined by
fourier transformed-infrared (FT-IR) spectrometer, X-ray photoelectron spectroscopy (XPS), and Boehm’s titration
method. Electrochemical properties of the plasma-treated CBs-supported Pt (Pt/CBs) catalysts were analyzed by cyclic
voltammetry (CV) experiments. From the results of FT-IR and acid-base values, N,-plasma treatment at 300 W intensity
on the CBs led to the formation of the free radical. The peak intensity was increased with increasing the treatment time
due to the formation of new basic functional groups(such as C-N, C=N, 7NH3+, —NH, and =NH) by the free radical.
Accordingly, the basic values were increased by the basic functional groups. However, after a specific reaction time, N,-
plasma treatment could hardly influence change of surface functional groups of CBs, due to the disappearance of free rad-
ical. Consequently, it was found that optimal treatment time was 30 second for electro activity of Pt/CBs catalysts.
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Table 1. N,-plasma Conditions

Conditions

Height between electrode and sample plate 13 mm
Length of a sample 80 mm
Process frequency 30 time(s)
Process speed 5 mm/s
Argon gas 5 ml/min
Nitrogen gas 5 ml/min
RF power 300 W
2.3, ¥ _E'_A-I

Eejzen) Aels HeRa) B $7)9) WaE sklsh] 9
319 FT-IR &37](Digital FRS-80, Bio-Rad, scan range: 400-4,000
o) o1 g3te] 1Ak AAISHL
=ehzvt (gl Qe T
*é% Tk gl A7) eE Fslo

= Bochm 279 [22]°] w}ﬁ} ]
Qo}/ﬂ FelA sz 242ke) Zeks1e] 0.1 N HC
Fgt 5, 371 52 Akgle] HhE-0% Q1T AFEALS
"‘H g3to] 48117 o ks Z®"sle] oAzl v

#3510} 0.1 N NaOH g<j02 2galo] %9
. S 9 oI 590 44

AlRbS O] whE Eekvt Ae] A5e] ThiE F7l
o] H3slE 317 $18l] X-ray photoelectron spectroscope(XPS;
ESCA LAB MKII, VG Scientific Co.)& A28} 31, sourceZE =
MgKaZ ©]83519] 57431932, chamber 2] 2L 10°~10° torr
72 A3l =339

o] EQ)H JHEEE FHulo] Wstyl o] wiAlx W 54
S sl 98l X-ray diffraction(XRD) 412 3131 0.0, 1Ayl
©% CuKo 428t Rigaku Model D/MAX-II BE ARE-35H5itt

il 94 951
A 9 %]

Jlm
e l:lil

_.;rj‘g_l%

- xS

.

w §§
£
1:1:1

X
7
i
KB,
© -
=
&
2,

-1 o

e O
o
o‘i filo
=
S
=
o

}2]517] 9
5N 20 mL

=531

aTs
o

ol
ofi

J% Ky ﬁ

B b
> ol
<k
4 32
o

¢
L

4. PEHSHRM 27
--aﬂrzv} Helel FHE o] W AR S gl
TS SA(CV)E S48 S8l 2715k 54 FARZ Autolab
with PGSTAT 30(Eco Chemie B. V.; Netherlands)& AM-313At}. 2t
A2 glassy carbon Aol Nafion® polymers ©|-8-3}0] 27
Fo| FulE X‘/\lﬁ ARSI 7158 Ag/AgCES ARS8
Rz, A =2 Pt meshs AFESF3ITE F74 A2 1.0 M
CH;OHS} 0.5 M H,S0, &3 -89S AMg319ct.

3.8 % &

3-1. N Z2x0t Malel 7H2gao] FHEN

B g WS £Ys] Yato] N-Zukxul AeE
slo] 3 #5719 WS FLIRE 245190, ool tfst A7=
Fig. 10l YERHSITE 650 em™, 1,050 em™, 1,490 em™, 1,630 cm™
1231 3430 cm™ HZold FQ ma7) BEEglon, o] AL
N,-Zekz=n} el 93] 3ol 1,050 em™ o4 C-N, 1,630 em™
oA C=N Z18]3L 3.430 emolA] N-HO| #5717} #HakE|gle)ar
AT} 3430 em oA LERY 933 &8 -OHR FAlEkA
el Are Azfagl] whie] B dofo] 2 N-H s

Korean Chem. Eng. Res., Vol. 43, No. 6, December, 2005



758 A A - zn)Ek - ol -
™~ PO v Y
M~ P10 B R Yy

e
2 P20
[+
E !
g P30
g
= P50 T
? f
A

T T T T T T T T T T T T
3500 3000 2500 2000 1500 1000 500
Wavenumber (cm'!)

Fig. 1. FT-IR spectra of the N,-plasma treated carbon blacks as a
function of treatment time.
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Fig. 2. Results of acid-base values of the N,-plasma treated carbon
blacks.
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Fig. 3. XPS survey scan spectra of the Pt/carbon blacks catalysts.
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Table 2. EA results of N,-plasma treated carbon blacks

Elemental analysis (mol. %)

Sample C.. N,
PO 98.1 1.2
P10 91.8 38
P20 834 5.3
P30 80.6 10.6
P50 87.8 10.7

Table 3. XPS results of N,-plasma treated carbon blacks

unit (%)
Sample Ci, O, N, Pt
PO 93.0 49 0.9 09
P10 88.5 52 1.7 1.5
P20 863 5.1 23 23
P30 79.6 53 34 45
P50 835 5.3 3.3 0.5
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Fig. 4. XRD spectra of the Pt/carbon blacks catalysts treated by N,-
plasma treatment.
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Fig. 5. Cyclic voltammetry of the Pt/carbon blacks catalysts treated
by N,-plasma plasma.
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