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Abstract — Pitch based activated carbon fiber(ACF) was prepared from reformed naphtha cracking bottom oil(NCB
oil) by melt spinning. The fibers obtained were stabilized, carbonized, and then steam activated. The ACF was sensi-
tized with Pd-Sn catalytic nuclei via a single-step activation approach. This sensitized ACF was used as precursors for
obtaining copper plated ACFs via electroless plating. ACFs uniformly decorated with metal particles were obtained with
reduced copper plating in the reaction solution. Effects of the amount of copper on characteristics of ACF/Cu catalysts
were investigated through BET surface area, X-ray diffraction, scanning emission microscopy, and ICP. The amount of
copper increased with plating time, but the surface area as well as the pore volume decreased. NO conversion increased
with reaction temperature. NO conversion decreased with increasing the amount of copper, which is seemed to be due to
the reduction of surface area as well as the dispersion of copper.

Key words: Activated Carbon Fibers, Electroless Plating, Single-Step Activation, NO Removal, Copper

LA B u|7])Fo] Wol sl glo] F2 #el[2], ZulAIAIA 3], ARFA

5, A7k A Foll ZWA AREE DL QITh4]. oS Al A

s ARS] Aol o3l HiEEE e dEd FolA kst 7o #a1, Bt sl HAstetar, Sabe] AwkeA e
E 9 AR AMIYe] oA EXREA, Al Falist o] Eeh} vlwsto] v whE FAtEs 7 Aol vk 1
B2 w7k A 2okl @& T A7 3= a1 QU1 YR SATRE 713184 SRHEe] Al el Adattt. o]
EJ kA2 5-(ACF, activated carbon fiberyi= Al 22 24| 24 = 77 3 3ES ol A= dova, AR =

) u

»i- = =
To whom correspondence should be addressed. . e
E-mail: skryu@cnu.ac.kr Hows 29 F5u 4kt Fo] AAlE L ek

863



864

FH o=
A FAEEE 0|7 Fu 54E HAIE A
¥ 3k AARZ Ryu 52 7215 ACFOl| F7HeE §-©
Aol ARg-alITH6]. ARbARl 54 g o v 3t 3
2ol 45, LA RABRA AT 2] AT
¥l o] glut. shet i Pe S e
94 pgomrEl e aAse o o A7) sk

SRS el /1S ol 8ok gk BUAE AFEs]
Q1310 A3 1ol ERSR BHelEls) 17& ENEETE
E 2 Y (microelectronics), ¥ E] & F, F)r‘i] oUaEZYA
(radioelectronics) 3 &3~ 1t ollA] ZElA ARE= 3L JITH9, 10]. ©]
WS 2 EMI, PCBE] AA o gl vy B4l 5<%
o] Z7F S5 Sl REA] 2] H $A wjepR 0w Wbl
3 21 9}3}.

Aoz A kR

ACF XHe|| #5715 FolgtAY o)+
54

]E

A = |
=]

Zﬂ

S
gl

ozv

e HH9 JH, CVD &
ARgE T gtk oled st ML fjEko 7 3o o ALY, A
139 F BT B9V S B S FAUSK: )
sjol AzAI0] Ard, 24 LG TAL] WAe] Sl W of
A4 9o PYEAo] 1A FxF Eols 9] A5}
o] Qleh7). weha) 2| A9) 3o A BAA7 5
o] %30}74] =hess

M= AA RATE AT 5 2w

e F-2A17]11L Single-step Catalyzing[11- 13]
% Aall S5 gste] 727t BHE ACF Z)
(e WSAAA o] AR 2ET F
A3kl NOAIA A5l 1

3
N

ko

)

o
2R

ool © o o
ol F-.VLJ‘E
r_.?,n:EnZi
—tJ

)

L

WoE
2
<)
L%

BN do

"2

mlm

2

o},

HH
X T
o~

st

“

=]

==

ﬂ.]_u

u X dE

1|

1o o 3ty
2
g

[
o_>L :

2

r-{m
m
(¢

KR
=

Al
=

2.

oo

2-1. ENiN|I=

Aty ge] YAl well e o2 RE o
Bottom Oil(NCB oil, S.K. Co.y& 744 4
28] XS AT AxE A dAs Y ?%—71
Bol7lel|A kgl ©hst 9 B3 A4S AA SSRGS o
St} A= 600 °Coll A A B9)7]01A 24413 AAE] sl e
w, €hsh= 1,000 °CollA 05A]7P ol 3l a1, DA EH= 900 °C
]/\1 05/\]7]— 50]— 7&1/&9]_ ]4 H]E ZX"Q]—O:] /\{5“?-5]—031:]— O]
3374] ;q]ZE EI—/HE]—/\/\-I (ACF)"“ ZE/\E ._[_7\].;341 x—]]zJ o]._]_ 24

Po it DN -y

g Ao E o] RashaA ALgakt),

<2 Naphtha Cracking

melt spinning 573

A AZ &

o T
B A S TN Sl et TS Fig. 10 ek
uigitt, kA el S5 A mashy] flste] B

o

s AAY 34 oy 2ol WXtk A AA 3
Degreasing® % 1 M NaOH 48 50 °ColA] 1023t FAAA &
ARk 319 28 AAShk: Fola, F HA 382
Catalyzing© % 0.1 M HCI &<} SnCl,2H,0, 10 g/I9} PdCl,
0.05 g/l= 83lA1A 45°CollA] 10i &<t single-stepC 2 <715}
atglom, o]F F3ll Pd & ACF el AAA7I= 2ol
B Ao 9] Catalyzing 379> EAvkaMdf-9] FHS 40
2 oWI3k(Sensitization)s}1 kg 0.2 B3 7= T 9] two-
step 379 thAl Pd-Sne EAol ARE-ER= single-step 3°d= AR
ek Al HAl 3782 1M H,S0, S-loll AR&ollA 10827+ 22

sjstgat

Hl46& M52 2008 102

) e

Degreasing

|

Rinsing

|

Catalyzing(single-step)

|

Rinsing

|

Acceleration

|

Rinsing

|

Electroless Plating

|

Rinsing and Drying

Fig. 1. Schematic diagram of electroless copper plating.

Table 1. Composition and conditions of copper electroless plating bath

Description Data
Concentration of CuSO,-5H,0 (mol/l) 0.08
Concentration of HCHO (mol/1) 0.08
Concentration of C,H,04,KNa-4H,O (mol/l) 0.08
pH 12.5
Temperature (°C) 30
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Fig. 2. Experimental set-up for NO reaction.
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Fig. 3. Adsorption isotherms of N, at 77 K for the electroless Cu
plated activated carbon fibers.

Tabe 2. N, adsorption properties of electroless copper plated ACFs

ACF Spedm’/gl Vi, lec/el Vigleclel Dy [A]
As-received ACF 1590 0.87 0.85 20
ACF/Cu-5 1280 0.60 0.59 17
ACF/Cu-10 1270 0.57 0.56 19
ACF/Cu-15 1030 0.52 0.51 20
ACF/Cu-20 1040 0.47 0.46 18
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Fig. 4. SEM micrographs of the as-received and Cu-plated ACFs as a
function of plating time.
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Fig. 5. X-ray diffraction patterns of the Cu-plated ACFs as a func-
tion of plating time.
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Table 3. Copper contents of electroless Cu-plated activated carbon
fibers measured by ICP

ACF Copper content [mg/g]
ACF/Cu-05 110
ACF/Cu-10 260
ACF/Cu-15 310
ACF/Cu-20 400
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Fig. 6. Variations of NO conversion as a function of temperature over
different catalysts in the absence of oxygen. (a) 150 °C, (b)
200 °C, (c) 300 °C, (d) 400 °C.
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