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Abstract - In this work, the catalytic reduction mechanisms of NO over ACFs/copper prepared by electrolytic copper plat-
ing has been studied. It was found that copper content on carbon surfaces increased with increasing the plating time. However,
a slightly gradual decrease of adsorption properties, such as, BET specific surface area, was observed in increasigg the platin
times within the range of well-developed micropore structures. As experimental results, nitric oxidmveated into the
nitrogen and oxygen on ACFs and ACFs/copper catalyst surfaces % 5B6pecially, the surfaces of ACFs/copper catalyst
were found to scavenge the oxygen released by catalytic reduction of NO, which could be explained by the presence of another
nitric oxide reduction mechanism between ACFs and ACFs/copper catalysts.

Key words: Activated Carbon Fibers, Copper-Plating, Surface Properties, NO Reduction, Adsorption

LM B 25 - GA 8 A, w5, 57184 A, 85 e 2 A, E

F 53 22 S8k Al AHH AL JUTH5]. BAdRAE d

HZ AAGARE] oA A —rZﬂﬂ% AL TR WeBE &+ wog AR, Az, AXYE 2§ Al met i s, 7
AEdl, ti7lede) o FE e Hee 22 dA WE, SO 3 &37], 2|3 vAlZ] s s Wk o] 11 BAdo] sl Huk Bdl
SO; 59 FEHE(SQ), &F, olitateka, A welradifhE, 1 vl 2 E Feke] AUEEE M ¢ lev[6-9), 53
2|3 NOst NOZ‘H &= (NO) 5° ] Att. oFo] h71= WEE T4 A7t me} 2 7w g o] ol Arkal 4 T3, 10-16].
u, &718.9L ejgtH o Hof 7hol) ofF e WA Akdule] ) ol#dt H&EET) T NO, A /M EHHRl HEo= Cwt 4
o] H& o= defA rH1-4]. A S=d], Cus ©axell A7k PEeEs Cwl A7, = copper
#, 873 715aA=2A g9z B4 ¥4 (activated carbons; ACS) nitrates®== copper sulfatés 8- oA eol] A L= A
Ao Ao m WAEE s e g met 7 Fade] B & W olgste] Hrkshe el AlvH12-16]. o] E3 A S FEe
oL ik, e B 7)1 2 He7]e] 5244 ste] 7t A7HE Tl WA VA B 7] S dAesle] FuiE Az

o} 2y o] Wb AR #A57](F42] anchoring sitesiE A

Ve (A A B g0 SRS WL M

TTo whom correspondence should be addressed. ARREIEAA £ 8oy A £4) ] Ujﬂj% N G2 we
E-mail: psjin@krict.re.kr o Al ARS8, 53] 9xE] oA NO B

664



28] =239 ACFICuZale] Bguks v7IZ 665

SO7F WASHE BAL SlEh MRk @A) E3HOR Cug Bk
o AR WY 2 Bt BEe) =99 ol 9% NOIA

g WAUZ hete] AFH ol @ At e,
@9, Ae) £ JRAneayE eue At &

ERLE

= = (cathode)
FEol o2 Aolale 29 Fgd) ol —@%ﬁw #

il
ks
)
iy
do
2
9
oo
st
2
rr
5
rr
P
-
o
N
32
v

o,
p
o [
e
do
2
ot 1
N
=
F{F
:.é
o
i)
OX_E
F
I
o
=1
i
_}J‘_:‘
LY
T
Zi e
o
o X
>

iy
9
s
B
AN
2

jmo}uw 9] 5 el o2 By

o -1

)
o,

B
)
Y

o
= (electrolytic copper-platingys-S ©]-&-5}
r
o
(<)

fo 8 i e

B A

K] A8 AR --(ACFs) Bl A 0] 2,100 nf - g el
3¢ SFAE Taiwan Ca rboﬁ]/ﬂ Azt polyacrylonitrile(PAN)
A AW2001S AHEBIEoH, BA4L Table ] WERAIH. A 2z
BHA] 9 GHEAERE SH W 2-3314) A=A 3 5 2F 80°C oven
W 24717} o] AzEte] FEHlElgl o, o] & e, Al FE=

a3 NOAIA Al 242 ARS8tk NOAIA A1§-2 300
1,ooo ppm NO/He}2=5 o]&-3le] 485ttt

01

e

= E
n
ol

-

FJET?L% ST 50 el TS
8 0, 5,283 10 se& HaA|F|HA A
< Table 21 vepd 24 8l 248
21?—— JAA A BT oA A
A4e] pHF HEkA] &8 w7iA|
oq 150°c AFAz7|ANA s Ax
NO 7*]74 Al@e] /\]—Q“OPOi‘:‘r 5% g 10% &<t A
g ”E‘u_ %4 #Hd =d 79 e AFFEET]
(atomic absorption spectrophotometry, ABS}H&-5te] E218t5] 22, o]
£% 717} ACF/Cusd ACF/Cul®le} B8 3lsirt.

1
A
&
>~
&
=
o,
@ o

i

o 32
Z
by
Ny,

i
al
R
g
d
]
b
;

ir

_u D

o

r1r >
g

. @i
};

=

ok

bacs

o 1@

=
o I

N g U

ox M2

ﬂd
é
JN'

Olt

jm S o
>
2, ol
B
2
HE

i o

R
;
i

Table 1. Characteristics of the activated carbon fibers studied

Characteristics

Precursor Polyacrylonitrile(PAN)
Type Fabric

Specific surface areafmg™) 2,121
Total pore volume(f g ™) 1.216
Micropore volume(rh- g™ 1.145
Average pore diameter(A) 12.7
Weight(g - m?) 4545
Thickness(mm) 0.3

Table 2. Composition and operating conditions of copper electroplating

bath
” CusQq 10 g/l
Composition H,S0, 20 mill
pH 1.0
Conditions Temperature 281°C

Current density B60A -
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Fig. 1. Copper quantification of the electrolytic Cu-plated activatec
carbon fibers measured by AAS.
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Fig. 2. BET's specific surface area of ACFs/Cu catalysts produced by

copper electroplating.
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Fig. 3. Time dependence of the NO conversion on the the ACFs/
Catalysts by copper electroplating(reaction temp.: 508C).
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Fig. 5. Time dependence of the COreleased on the ACFs/Cu Cata-
lysts by copper electroplating (reaction temp.: 50€C).

7} ACF$+ ACFs/CuEH A 5ol ma}
3, NOY| s A4stal N,o s S7Fsk7] Wil 202 4
Zhso] vt

Fig. 5= 500°CelA] A3 & = Az3t 984359 NO -4
Zvff wh-goll A WS COY) WAIEE VR Zlolth. Fig. B4 By
ute}t o], COx A+ Ea A3k ACFs/CellM = A5 Agst
A oL}, ACFeIAE NOZF S e dH oA Shgukgo] doj

7} NOY| #helnhg ZFuff kg Falghol] 9lof o] Fmjgd bAoA o
A A4S Folgs AT 7] i AeE AlRE

Fig. 3, 4,287 52HE] 500°C|4 ACFs?} ACFs/Cwl £3 NO
o] Fujghdd v A WA AHEEY $ES 4D 13T )
7F e Ao AlRHY, AfEFoR cut EY9E SR
(ACFs/Cup} Cwl =EIR] -2 B ead-F(ACFs) Atoldll= A=
o2 ghg w7 U Ee] B4k F o A7iE o] )

olw] 2 (42} (5l vrER Ble} o] BAIRA}e] uhEellME CO,
1} CO2l HHAfo] o] &=, Fig. BlA COyL iAsl= A8 &2 & n}
stk As) 78l =FE ACFs/CuZnie] A9l COyF AskA] &
= A0z B, ACFs®Y o} CuL o= X A3l e 7142
71 2187 AgzrE o] Zrk,

ACFs/Ci@} NOg| H&-712he was}7] 9)sted XRD 742 534

Intensity (a.u.)

0 ‘ 20 40 60
2 Theta (degree)

Fig. 6. X-ray diffraction profiles of the ACFs/Cu catalysts by electro-
Iytic copper plating: (a) ACFs, (b) ACFs/Cu5 and (c) ACFs/Cul0.

|
[
\
|

Intensity (a.u.)

2 Theta (degree)

Fig. 7. X-ray diffraction profiles after the NO-ACFs/Cu catalysts reac
tion at 500°C: (a) ACFs, (b) ACFs/Cu5 and (c) ACFs/Cul0.
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Fig. 9. SEM micrographs of ACFs and ACFs/Cux4,000): (a) ACFs, (b)
ACFs/Cu5 and (c) ACFs/Cul0.
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