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ABSTRACT : In this work, Rayon-based activated carbon fiber(KF-1500) was treated by
HNO; and H,SO, with different conditions. Specific surface areas(SSA, Sper) of the treated
activated carbon fibers were decreased by acidic treatment but, total surface acidities and
surface functional groups were increased. In spite of the decrease of SSA, propylamin(PPA)
adsorption and removal ability by activated carbon fiber(ACF) were increased by nitric acid
treatment compared with the raw-ACF(KF-1500) and coconut based activated carbon. However,
acidic treated activated carbon fibers were available to removal for various amines and

contaminants by adsorption.
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Fig. 1. Schematic show of volumetric adsorption equipment.
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Fig. 2. BET-plot on coconut AC of ASAP-2010
and volumetric adsorption equipment at 77K.

002 004 006 008
Relative Pressure [P/P]

.10

o) Bl EHAe] 1100 mYg AE7 HNES
Az Aoltt. F JHA] AAE Agsle] & A
£FHEAL EF Type Il 77+ Fdl |
A oe Jehgleh zeht, AudE(relative
pressure) 0.5~0.8 AlolollA] <F7ke]l o]HHA}
(hysteresis)o| BFA(Fig. 3)ysteiwdl |, o823 3
Y Ak vl F(micropore) Fulo] ohu)z}
ZA5(mesopore)¥t Al-E(macropore)o| =5 HE
F3 AgrzE vHAe 2AE 4 7 dsldh vl
A, 2R B3G9 AANl tHE Type 1V
FAEEAE 2= Zeg dddn

AR AR ALFASLAEERE AAd

AL B, LR

GEA
H] 7 (Sper) AEFZ7EHI(ASAP-2010)9] 7
$ 1100 m%golglem, 714¥2Aax9l 73S 1070
m’/g o 24 A8k ol AFH A= % 3%9] 2
AE Belowy aje £ ANE By ol
B EH 3 (Sper) A= 0.003~0.1 Aole]
folA elolnl AaFateko wre) Altsigich.

- 113 -



PYZ - BT -

2. MAE|E SMEIAMRO| FPXF EN

Fig. 32 Xwo] Axeld IADLAFES]

4, 723 54L AHEET) sl 23"
TTKAA Y Ny F - BHE 24 EA aglelr,
Table 1l B ZEA(Sggr), AT (V) 2 HT
AFAE Dpore) 55 LHERNATE
Agoll A48 alo)EA A eAAH-GHKF-1500)
U2 Akl AL ExE Mg Tl
Zolo] Hyell Eddezy AP Type
19 Fels vehdidde), o] Ak FE5A604
e AnzRe] A¥d ALd dolEA B4
AAHHKF-1500)2] B[ EH A4 (Sper) oF 1420 m7/g
REZA oJu] gk AlFo] Abxa] A utedsio
s & F 9,1919. 4 Age] ZHo) EAlst
E HFATAEL 162 A2ZH IUPACIHIA FF
A 20 A OI*M mlAgds gl }914

AxAeldt g4 fe A4 ﬁ%ﬁfi
ANEe) FHREA wl¢ wﬁ}ﬁ}vﬂ - g%
F4o] UXsk= Type 1 Heie] *’4~i 4g
elfigict,. el YAEe) ALFHEHEC
T3 H(plateau)7} Al Vepdel o|2HE A4
Balell gt F2ako] 7231988 & 5 9o
o] Table 19] AAbHEl®E A189 H]3F2(Sper)
o] 1308 m¥g AEZ ZA4H AR ¥t
& 9tk
g2 Aa AL YA s A
el Alg9 o A o R )
T gETAel dXsigon), AR (P/P)el
e e o e R O I B g i B -
s FalE JeEALEL Fig. 300 vehd viel 7
°1 &Wﬁdalﬂ FAD 2L FH5 240 WA
Frch g2 gxol] yepdogn zhikxieiol] o

3 w*EP*M fol BlEwze 7

Asta AE=0)
Bzl w3y} wbAEke 223 4 9t} Table 1

off Uehd uiel o] shibxeld Alge) HFFAE
Z]%(Dmm)% 177 A AER2A I3 BAE)

TAZAE Hoh 24 velgedl ole Y48
°ﬂ AR 162 A AES vlAlgEel A
o 34 AAH ez S Ao ﬂt}
Abstef] of3l] Al AgEe] Al

G2 alA % & URol BABLERE ol

L
=
aL

AEFHEEA

ot

ol&

ol

CERE R RERE:

Tt AFES AR

o] ulAl-g-(micropore)E

TRHYA, iAol ols) vlERHo] st
B AT & 5 doh ok ez Uy B
AREARE AR o)W AT ATAAY

Aol I8 AF Alcell o] FAslo] Wl EDA
Aok A7 Aok ATl Noh et
al., 1990; A 5, 1998).

o

500

T T T

....... ¥ : Coconut based AC
—M—: Raw ACF(KF-1500)
—@®—: IM-HNO,

o lM-HZSO4

400

Volume Adsorbed [cc-N,/g, STP]

1 1
0.4 0.6
Relative Pressure [P/P ]

Fig. 3. Adsorption isotherm of N2 on raw and
acid treated ACFs.

(closed : adsorbed, open : desorped)

Table 1. Textural properties on Raw-ACF and
acid treated ACFs

SBET Smicm Vt Dpore
[m*/g] | [m%g] | [em’/g]| [A]
Raw-ACF 1423 1423 0.577 16.2
1IM-HNO;
treated ACF | 1308 1306 0.527 16.1
at 100
1IM-H2S04
treated ACF | 1351 1318 0.599 17.7
at 100T
Coconut
based AC 1100 1087 0.472 17.2
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Fig. 4. Adsorption isotherm of propylamine(PPA)
on raw ACF and acid treated ACFs at 373K,
1hr(Conc. = 1IM).
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Fig. 5. Freundlich's fitting for PPA-adsorption isotherm on Raw-ACF(a),
1M-HNOs(b), 1IM-H2SO4(c) and coconut bhased AC(d).
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Table 2. Parameters of Freundlich adsorption
isotherm equation of PPA on raw and acid
treated ACFs

K [mg-PPA . Ko
/g-ACFs])
Raw ACF 348.61 13.57 | 4731.97
1M-HNOs treated
ACF at 100T 405.10 16.01 | 6487.61
IM-H,S0O; treated
ACF at 100T 350.94 11.86 | 4163.76
Coconut based AC 406.39 6.16 | 2504.12

5. PropylamineOl S&& AMN2|E EMEIAMT

o] dEe B

Fig. 60l propylaminedl] wigF F2HagojA
propylaminel] tigt Fx=ko] sh T AAAElE
Azt Al ok WA s e dFE
A AAE el

Yt o g Afelal 722 d4A Frhale £
W A RSk e] FAHENA AT4, A
VA e ASEAE uhgsled ISR A
7b whAsled vhokdt Hellel ARSI S U
gheba el gich

W et zE £43% Aulel oz EAE

A

k

9l SEtzE 200T olslolly A Aoz <
{2} i}, Bansal et al. (1998)S] EAletol] thdt

A3 A+ Aol olehd & Frlel uwlEh4
COz, CO, 7571 Gol Q& AE2 wZdrtn
Hrslgdct,

Fig. 62] propylaminec] F%%]A] ¢k A&
o] 7%, 100~200C FrollA dojubs FA
S gkl 5 v o] 2%

se @ oA Yehie Aoz gk
300~500C T 500C olge] L& FxhellA

T

dolvhs FAlRREel  oielA] W 5(1997),
Carrasco-Marin et al (1997), Haydar et al
(2003)2] ATAzbell oJsb, 300~500C TFZrellA]
A7l FAR s A el EAllsle 4
AA57] F carboxylZ)€F phenol?]7} GE-s5]o]
CO:2 23, 500 o442 F7hollA] vehde
A Fae a2 E HEE FHd-svlEe
AEsf=o] dto] doldog <l FA vt
dojuhe= oz Byt

e, Zbzre] 2R el Aixed 84
BA4R] A% B4 wE A 3t A
gEA] o2 4% ARe] Aot ZA Ve
g, ole 4bdEl I Fo FAYLARY
(ol whgd oheke] AddRs Ay 2k
TF7rlA dRE o 2N vehs AE gk
}.

Propylamineo] %3 A& oigt dFsF &
A= propylaminee] EFFEA] ok B
B9 22 100~200C Aol9] =74 F
A FA Z4aot wrk ole AZEY HAlFel
Ao g FHEo] YW propylamineo] ©EH
o224 Jehes ZoZ gokEc w200 ~
500C Atel =7 olME e =] ¥A4 7
&7} PSR, o) Age] Frld EAfshe
EWR71Y e d FAE propylamined
EUPETIEC] dENd F 23EE= B8
e FA 4EE FFHuEE, 500T o9 &
T2l whAlsh = FAl 744 propylamineo] F
A7) ob2 AJme) 7358 o] dHom byt
FYI5UIEe] Aol coz WEEE Ao
2 ghebsv

ole} 3 AmurE] Aixalyl dAdTALAG

propylamine FX% ¢ Euld Fxa} v
Eol| ke w E9iE FHTdEIk 3
T o3l FA ko] FUTE ftut ofe)

F7ksle, 100T ofste] %ol wix
ted Al FdolAx felslde A&

29

W X oo % e e
B
ofr
b1

e

o ol
& &
I



PUT - PET
T R IR N T
100 B
X —u
0| ]
3
=X 2 {
~ 80} 2
&
5 @
Qo
2 L
L e Raw-ACF : (1)
e Raw-ACFPPA : (2)
L — IM-HNO, : (3)
60’{ e IM-HNO PPA : (4)
O ). i ) —_— ) 1 T
0 200 400 600 800
Temperature [°C}

Fig. 6. TG-curves on raw, IM-HNQ; treated
ACF and PPA adsorbed ACFs at 25C in Na

atmosphere (N2 flow rate : 100 cc/min.).
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