HWAHAK KONGHAK  Vol. 40, No. 2, April, 2002, pp. 133-138

PitchAH| &dEt2HEF/E 0|8 NO, &
2881 HAT - MO - 4BS - 2FY
A 7178

AL ot

(20013 79 62

i
4,

20024 19 222 Ad)

NO, Adsorption using Pitch-based Activated Carbon Fiber

Seung-Hyun Moor, Sang-Goo Jeon, Dae-Hyun Shin, Kwang-Ho Kim and Chang-Sup Oh*

Waste Utilization Laboratory, Korea Institute of Energy Research, Daejeon 305-343, Korea
*Department of Chemical Engineering, Hoseo University, Asan 336-795, Korea
(Received 6 July 2001; accepted 22 January 2002)

o
el

A7 B
30-70°Ce] xZA4 NOS| &2 2 &4l
ACFAl| A NO= e Ex2 gdgdy) 2o
Bellx] NOF2@kel w7k S7kslith. NOR- =7t
o VeI, ACHF AU 9= el oo
= s Ve skl 28§ 2
N EH]&= E;d—)\]ﬂ-o] pAESN--Y 71-5\_5}01 or]
FE) o Asbdeielr v
2k ?}dtﬂ—%oﬂ DA FR= g—/ﬂx% o welslr] 9lekd o

olF AlFE A NO F2EHEE o A2 NOS F

]_?_01?}57_’ -2 w7} AlselrE V_zl‘q_q_x—l‘,] %zs:]o vﬂl—g]_zﬂotq
Thobe FASES} BAEE

Q2=
=

OF
<

ZA-F-(ACF)E 1,100°CollA] Exg]slAu 5 a2 ARg-3le] NO, 250-1,000 ppm, ©0-10%,HF8-2 =
E4S v#&59 k. TPD A ¥ 3} DRIFTS

FA5e FH59,

/;)]—}\]—

2o NO,

el

L
AP iR F7HE NO2 F35=

A @ A

—0—7]' o 3lglé

LA™

S WERNITR. NOZF F-of TPD AFAA Ak 7129] Of

@ste) ACF E4HE NO= FAAI70] A5 (FH 0l 371

AbdEE dskE S o 5 It olRiet AR
7K A= ACFERS] M| 55
2k7.8. C=0p| 2 e 7L

DRIFTS &g ell4 % 1530tk NO2
s 2ESA

vacant carbon = A& gelsloit

U=

Abstract — Adsorption and reduction of N@ver pitch based ACFs as received and calcined at 3C1@@re studied in the
ranges of concentrations (N(250-1,000 ppm, @ 0-10%) and temperatures (30°1). Temperature-programmed-desorp-
tion (TPD) and Diffuse reflectance spectroscopy (DRIFTS) were also applied to analyze adsojtmmdi€s. Pitch based
ACFs showed rapid NOreduction and adsorption. A higher reaction temperature € f@creased the ratio of N@dsorp-
tion to reduction in the stationary state and shortened the time to the breakthrough. Higlvendidtration increased the
rates of both adsorption and reduction to shorten breakthrough time, whereas oxygen chgmyetl&Qby enhancing NO
adsorption rate and decreasing both reduction rate and capacity. The mole ratio of O/N evolved from TPD decreased and con-
verged to a constant value according to,N@sorption time, showing that NOx species adsorbed on the ACF changed its oxi-

dation state from higher to lower one along with the time of, B@sorption. Such a trend was confirmed by the DRIFTS
spectra of the adsorbed NOver the ACF. To investigate active sites for N@sorption and reduction, the amount and types
of oxygen functional groups were controlled by various pre-treatment.aNi§brption on these pre-treated ACF showed that

NO, adsorption site was C=0 and N@duction site was vacant carbon.

Key words: NG, ACF, Reducton, Adsorption, Oxidation
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Table 1. Some properties of a pitch based OG 20A ACF's
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Fig. 1. Profiles of adsorption and reduction of NQ over ACF.
ACF: OG20A-As received aneH1100, W: 0.2 gr, N® 500 ppm, W
F: 2x10%g - min - mit, Temp.: 30°C, R.H.: 0%

ltem Elemental analysis (wt%) Surface area Total pore volume Pore sizer
ACF C H N o(diff:) Ash (m?fg) (mlig) yA)
OG20A-As received 95.5 0.9 0.3 2.8 0.5 1,894 0.81 53
OG20A-H1100 97.29 0.32 0.31 2.08 0.54 1,568 0.748 6.2
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Fig. 2. Profiles of adsorption and reduction of NQ over OG20A-H1100 at
various temperatures.
W: 0.2 gr, NO: 500 ppm/N, W/F: 2x10°g - min - mif., Q,: 0%, RH.:0%
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Fig. 3. Profiles of adsorption and reduction of NQ over OG20A-H11®

at various NG, concentrations.
W: 0.2gr, Q: 0%, WIF: 2x16 g - min - mit, Temp.: 30C, R.H.: 0%
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Fig. 4. Profiles of adsorption and reduction of NQ over OG20A-H110(
at various O, concentrations.
W: 0.2gr, NQ: 500 ppm/N, W/F: 2x1G g - min - mi, Temp.: 30C,
H.: 0%
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Fig. 5. TPD spectra of OG20A-H1100 over which N@was adsorbe:

for 15 hrs.
Adsorption: 535 ppm NgHe 20 ml/min, Sample: 0.1 g, Temp.: %0
TPD: 20 ml/min He, 3C/min to 1,000°C.
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ing to NO, adsorption time.
Adsorption: 535 ppm NgHe 20 ml/min, Sample: 0.1 g, Temp.: &0
TPD: 20 ml/min He, 3C/min to 1,000°C.
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Fig. 8. The FT-IR spectra of KBr and OG20A-H1100 after various time
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