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Removal of Diluted NO Using Activated Carbon Fibers
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Effective adsorption of diluted nitrogen oxides (NOx) is one of the most important processes for
purifying the polluted air, for instance in tunnels or on busy roads. Activated carbon fibers (ACF,Table
1) were examined on their usefulness as adsorbents for the removal of diluted NO, where NO is a main
component of NOX.

Adsorption tests were carried out at room temperature using an NO measuring apparatus in which a
controlled potential electrolysis sensor was used (Fig. 1 ). ACFs in an "as received" state i.e. without
pretreatment were found to adsorb a considerable amount of NO at 5 ppm concentration diluted with
air or N2 (Fig.3). The test gas was then to be dried with silica gel. On the other hand, the ACFs
preheated at 423 K for 24 h in air showed very low capacities of NO adsorption except for PAN— ACF,
even though preheating adsorbent is a usual treatment.

Each of the 4 kinds of ACF showed its particular characteristics of NO adsorption (Fig. 4, Tables 2
and 3). NOz was well adsorbed from 4.8 ppm NO2 - N2 with ACF as was expected, but considerable
NO evolution was accompanied with during the adsorption test. The weight of ACF samples was
reduced by 7—25% during the NO adsorption test, which corresponds presumably to the removal of
adsorbed water on the ACFs (Fig. 5). There were limited scopes for heating ACFs without damaging
their NO adsorption capacity and for recovering it after NO desorption (Figs. 7 and 8). When heated at
473K, a PAN- ACF sample having fully adsorbed NO evolved to a maximum NO concentration of 380
ppm and maximum NO2 of 3.6 ppm in a very short time (Fig. 9). A probable NO adsorption
mechanism of ACFs is suggested as "micropore filling of NO assisted by presence of adsorped water
and functional groups on ACFs "
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hEmM IJOAE TR SHE A (%

ACF 3
m°/g nm C H O N
Yy FR 1000 1.6 98.5 0.0 1.3 0.2
PAN#% 900 2.0~2.5 833 0.9 40 58
IOo—ZA% 950—1050 2.8 94.3 0.6 3.5 0.0
7x/—)I% 1600 1.8 92.0 25 55 00
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Fig. 1 Diagram of NO adsorption measuring apparatus.
(5 ppm NO-air mixture)
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Fig 2 Estimation of the NO removal capacity of ACFs.
e. g PAN-based ACF 0.239 g, 5 ppm NO-air mixture.
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Table2 NO adsorption removal Characteristcs of the ACFs
tested ( 5 ppm NO-Air, ACF sample: 0.5 g)

t1 ti~t2

NO HelEE sSv
RER OB (EMEE)

ACF

min min mmol/g % h!
¥wFHk 5 88 0. 020 13. 3 4370
PAN % 11 310 0. 071 20. 3 4530

TIO—-IRK 18 112 0.023 25.6 10240
Jx/—-IV%k ] 69 0. 016 13. 7 5070

%3 NOBREHEEEDMNME (¥ 5 ppm NO-N 2 %,
ACF#®¥: 0.5 g

Tabled NO adsorption removal Characteristcs of the ACFs
tested ( 5 ppm NO-N2, ACF sample: 0.5 g )

NO HEER SV

ACF v ti~t: RER OB (CREE)
pin  min omol/g % ht
By Fk 5 67 0. 015 11.0 3820

PAN % - § 194 0. 043 20. 8 4150
ilo—2A% 18 118 0. 025 26. 3 7720
Tz /R 6 65 0.014 12.1 4150
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0.5¢g during NO removal from 5 ppm NO-air mixture.

THEDERIIRSDT, EREAVIIEEL Tk
DREICERTIbDLEASNS. THhYA, BAB
BACFNBRFEKFIZI —4%HELTWBIRET, BA
CLIE, BADTI, T<OBOEHANEHEL TNS.
DX, NOEFEBRBICBOTERE KkDOHGERRH
BETHZZENbh5.

3. 3 ACFONO REMYE

4.8ppm NO:—N2EBHXIZDNWT, Zx)lbRROE
Y FRACFONO REHFEEFANIERER6 ITRT.
NO:ORFIZBZTHDZ M5 mL3. LML, N
ONHERBROTMIZOLEREI N, 4 OninblEIZR%
IZHEMULTWE, 2ppn BEONOMEREINS Z &N
bholz. ACFLTERERENE->TWEHDEER
5h3.

®E / ppm
ou—n’&&‘m
'(;;;
N
\
\
\
\’1
\
|
)
- (%] w
NO®E / ppm

P
‘,—\\‘——”—-————-’/ 40
-~ " 1 Py 1 3 1
= 0 10 40 50 60
B B/ min

B6 HERHTA:4 8 ppm NO2-N2: RiIZDWTOHERR
DR (ACFHBEEYFRACF 0.25 g
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Fig. 7 Effect of heating in air and subsequent moistening

on NO concentration-time curves of PAN-based ACF.
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