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Abstract

carbon pre-treated with KOH. The morphology, chemical composition, specific surface area and pore size distri-

A highly efficient NO adsorption-purification material was prepared by using monolithic activated

bution of the activated carbons were characterized by scanning electron microscopy, energy disperse spectroscopy
and N, adsorption-desorption isotherms. The effects of KOH concentration, drying temperature, space velocity,
reaction temperature on NO purification efficiency were investigated and discussed. The results showed that mi-
cropores in the KOH treated activated carbon played a dominant role in the NO removal. The purification effi-
ciency decreased with the increase of space velocity; while during the rise of reaction temperature, it first in-
creased and then decreased in the following stage. The activated carbon treated with 20% KOH solution pos-

sessed a high microporosity and pore volume, which showed a high NO purification efficiency of about 73% at

30%C and a space velocity of 15 000 h ™",
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Schematic diagram of experimental apparatus
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Fig.2 NO purification efficiency of modified samples
by different KOH solutions
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samples by different KOH solutions
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Table 1

by different KOH solution concentrations

EDS analysis of modified samples
(%)

i H Ll 3 A it B i

25 1 Bk 0.2 50.0 35.1 10.8 1.5 1.2

10% S %L 2.0 46.6 36.7 11.1 1.5 1.1

20% S S 4.3 433 40.0 9.6 1.2 1.1

30% S48 LE 9.7 31.2  45.3  10.6 1.3 1.1
2 FEHERMBNEHSH

Table 2 Structural parameters of activated carbon material

10% 4, 20% 4, 30% 4
= AR AL AR A

b3 ahEr gbEp

L F WA (m? /g, BET ) 390 232 276 184
FEHFLAR (nm) 3.55  3.66 3.51 3.62

7 (em®/g) 0.31  0.19 0.22  0.15
WFEEm LA > 1.090 nm  59.6  52.4  41.6  36.3
(m*/g) fL#& =0.393 nm 308 178 232 164
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Fig.4 N, adsorption/desorption isotherm curve and

pore size distribution of sample modified by 20% KOH
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Fig.5 NO purification efficiency of sample modified by 20%
KOH solution at different drying temperatures in 24 h
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Table 3 Relation of space velocity, flow rate,

gas flow and reaction contact time

25 it it 2 fu psf i)
(h™1h) (m/s) (L/min) (s)
30 000 0.42 5 0.12
21 000 0.3 3.5 0.17
15 000 0.21 2.5 0.24
9 000 0.13 1.5 0.38
3 000 0.042 0.5 1.2
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Fig.7 NO purification efficiency of sample modified

by 20% KOH at different temperatures



% 10 1)

TR ZEZR A A A T R SR R NO

3707

S AW B B L B T T AR AR A R NO AR
NO Fy W B 008 B A S I ek 2 v 2 [5) BE A AE 1, (H
TE 50°C A1 80°C Ay 4 1y it BE T, NO B 2 2% vy T ¢
B R 15 NO [ LR B R R
2.5 Sk
R 4l A S 56 79 B2 o 2k R 43 7, NO g 2 i 4% Ak
HLELE NO, \NO O, B 5 W B 78 36 4 ¢ I, 76 HL 7
A bR B S NO 48 kR NO, (J B 1), Kk
WM R A ONO, Bk N, MR R B, kA&
RIVE(2)
NO +1/20,—NO, (1)
2NO +2C ——2C0 +N, (2)
253k KOH B 9 36 M i W B v 4k NO, i 3= 22
KA (3) (4)
2KOH +2NO,—KNO, + KNO, + H,0  (3)
KNO, + NO,—KNO, +NO (4)
AR N A 1E ) KOH MR 1Y 0, Xt H
A — 2 L2 T R IE P S bR B AL NO, 2
FHAKM

3 & it

% R ST 1 o R Ve BE Ol 20% 1) KOH 35 i
MR, X NO 1 i A 8RB b 72 38 T3% A4
BE S B3 B TR R B R 30°C, AT {45 KOH ¥4 11t
BT RAR IR R, I TE KOH SR BT il . sl
PR STE P 5EXT NO B ¥ A 20 3R i S IV 25 T A 1 K
Ref AV ks A, I 5 7 T 88 T s S S T v i R IR R B

WFSE IR % B0, B AL X NO A4 1 W% Jff i 3 324
FH 2 20% KOH S (1) 48 {4 50 e A B3 45 R I 1
fLEe AR AALE X NO AL SR B bt

2 % X o

(1] RS0, EHK, AW R A AW is g 50
if. B IR K 5 4 ,2003,13(5) :92-93
Ren J. F., Wang Z. Z. , Niu Z. Q. Study on pollution and
control of NO_ in air environment. Sci-Tech Information De-
velopment & Economy,2003,13(5) :92-93(in Chinese)

[2] REFR. RAFFEATT e 45 6 FE AL b a0 4 Tl

41,2002

Yaverbaum L. H. Nitrogen Oxide Control and Removal.

NJ: Noyes Data Co. ,1979

[4] Guo Z. C., Xie Y.S., Tkpyo Hong. Catalytic oxidation of
NO to NO, on activated carbon. Energy Conversing and
Management, 2001,42(15) :2005-2018

[5] &30, #5756, NO iy fEfL & fk. i fk 27 4t , 2000, 21
(5) :423-427

Lu W. Z., Zhao X. G. Catalytic oxidation of NO. Chinese
Journal of Catalysis, 2000,21(5) :423-427 (in Chinese)

[6] Shirahama N. , Mochida I. , Korai Y. Reactionof NO with
urea supported on activated carbons. Applied Catalysis B
Environmental ,2005,57 (4) :237-245

(7] h=m, ek B W 55 30 PE 5 SOt 20 ik J8 . AR TS
Y If BER 5 8 45,2003 ,4 (1) :33-37
Han Y. H., Quan X., Xue D. M., et al. Advance of re-
search on modified activated carbon. Techniques and Equip-
ment for Environmental Pollution Control,2003,4 (1) :33-37
(in Chinese)

[8] Young Whan Lee,Dae Ki Choi,Jin Won Park. Surface chemi-
cal characterization using AES/SAM and TOF-SIMS on KOH-
impregnated activated carbon by selective adsorption of NO_.
Ind. Eng. Chem. Res. ,2001, 40(15) :3337-3345

[9] Young Whan Lee, Hyun Jin Kim, Jee Won Park. A de-
sorption and reaction behavior for the simultaneous adsorp-
tion of NO-NO, and SO, on activated carbon impregnated
with KOH. Carbon,2003,41(10) :1881-1888

[10] Lazaro M. J., Suelves I., Moliner R. Low cost catalytic

sorbents for NO_ reduction. 2. Testswith no reduction reac-
tives. Fuel,2003,82(7) :771-782

[11] Young Whan Leea, Dae Ki Choi, Jin Won Park. Perform-

ance of fixed-bed KOH impregnated activated carbon ad-

sorber for NO and NO, removal in the presence of oxygen.
Carbon,2002,40(9) :1409-1417
[12] Neathery J. K., Rubel A. M., Stencel J. M. Uptake of
NO, by activated carbons: Bench-scale and pilot-plant tes-
ting. Carbon, 1997 ,35(9) :1321-1327
[13] Kong Y., Cha C. Y. NO, adsorption on char in presence
of oxygen and moisture. Carbon, 1996 ,34(8) :1027-1033

[14] Zhang W. J., Rabiei S., Bagreev A. ,et al. Study of NO
adsorption on activated carbons. Applied Catalysis B: En-
vironmental ,2008 ,83 (1) :63-71

[15] Wolfgang Klose, Sonia Rincén. Adsorption and reaction of

NO on activated carbon in the presence of oxygen and wa-

ter vapour. Fuel ,2007 ,86 (1) :203-209

Fuertes A. B., Marban G. Adsorption of volatile organic

compunds by means of activated carbon tiber-based mono-

liths. Carbon, 2003,41(1) :87-96

Andrey B. ,Menendez J. ,Ange L. Bituminous coal-based

activated carbons modified with nitrogen as adsorbents of

hydrogen sulfide. Carbon,2004,42(3) :469-476

Yang J. , Sanchez-Cortezon E. , Wild U. Reaction of NO

with carbonaceous materials. IIl. Influe-nce of the struc-

ture of the materials. Carbon, 2000,38(14) :2029-2039

[19] Garcia P. ,Coloma F. ,Salinas C. ,et al. Nitrogen comple-

xes formation during NO-C reaction at low temperature in

the presence of O, and H,0. Fuel Process Technol. ,

2002,77-78(20) :255-259



