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Preparation of Active Carbon with more Micropores and
Investigation on Its Xylene-Adsorbing Ability
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(State Key Laboratory of Multi-Phase Complex System, Institute of Process Engineering,
Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Active carbons with more micropores were prepared with wooden active carbon particles and KOH
used as raw material and active agent respectively. The optimized weight ratio between wooden active carbon and
KOH was obtained. The low-temperature N, adsorption, SEM and XRD methods were employed to investigate the
specific surface area, pore-structure, pore size distribution, morphology of particle surface and crystal structure of
the as-made samples. The xylene-removal abilities of the samples were assessed with adsorbing experiments on
gas streams containing 1,3-xylene (50 mg-L™). It was revealed by the results that re-active operation with KOH
upon the wooden active carbon obviously enlarge the 1,3-xylene adsorption capacity of the samples which might

be resulted by the newly formed micro-pores.
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Table 1 BET analysis results of the as-made samples

BET surface area / (m*-g™)

Sample name

Accumulative pore volume / (mL-g™)* Carbon yield

Blank active carbon 1 003
KOH-C-0.2 1016
KOH-C-0.5 1170
KOH-C-1 945
KOH-C-1.5 1389
KOH-C-2 1354

0.45 100%
0.51 91.3%
0.62 87.2%
0.43 84.0%
0.59 70.5%
0.55 66.1%

*Hole diameter between 1.7~33 nm to the channel of accumulative pore volume.
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Fig.4 Effluent curves of various samples upon m-xylene
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Fig.5 Proposed mechanism of activation process by KOH upon samples



1792 Jx Hl fk

- %29 &

ZEA WAL 2 BB KOH F 48 958 K ok B
£ B = 8 ol iy EL 25 B BT L 0.5 nm 78 A7 B R AL
Bk | T 2k — 25 38 R KOH 4 ) 2 76 i A B
L) Bl S J2= 3 T ok 2210 1 BT B9 BAL BT LA 0.5 nm 2245
AORCAL S 23, PR3 K KOH H W 2 542 | i
AR, ARIRLL EAPLER  KOH I fb i Al T H
TR S5 J2 AR A0 35 R o bR L TR D R S T 2 3
2o B ok 25 B3k e o 2 T AR LT % AR B 4R 7 S
kIO A e

4 & i

I T AR R B A 50T . DL KOH A k2= 1%
AR 7 2 A rp A T AR R 9 P i SO 1Y)
Tk, BOT R T N, SRR B A R T 2 2
SR, B il 4 % P 0 Bl FL BB 1 22 | TR S I R
R IA 2774 5~10 wm AL 33 A8 X 08 B 1R
T QR AL T AR 25 AR X 1] = P OR B i i
ORI, P AS RIE PE A URLAE K24 27 000-h 1Y
g7 WO M U e 01 AR R SN R
49 A JET 05 P e R ) S i v HOAE o A 3 AR ML AR
A RE 2 W Rk F Y C-0 ,C-0-C .C-OH 55 5 A 4
1 KOH KA B C-0-K Bl Pt — 20 58 i £L
G AL . DAF 245 SR a] A ) BE AN (4 25 1 R o 3% Pk
s L DAD i AL 2E TR AR R KOH 2#E17 #0646, 1] LA
W 3N 0.5 nm 2847 4 FLAE (0 Bl | o ImT 4R v
ST ARG e B Iv) — Y 25 ) W P B

SE k.

[1] Rosen M B, Crofton K M, Chernoff N, et al. Toxicol. Lett.,
1986,34(2/3):223-229
[2] Hudak A, Ungvary G. Toxicol., 1978,11:55-63

[3] Ungvary G, Varga B, Horvath E, et al. Toxicol., 1981,19(3):
263-268

[4] MA Yong-Liang(5 7K 5%), TAN Ji-Hua(# # %), HE Ke-Bin
(B 583), et al. Chin. J. Environ. Sci.(Huanjing Kexue), 2011,
32(12):3549-3554

[5] Lewis C W, Zweidinger R B. Atmos. Environ. A, 1992,26(12):
2179-2184

[6] Volkamer R, Jimenez J L, Martini F S, et al. Geophys. Res.
Leit., 2006,33(17):1-4

[7] Pirjola L. J. Aerosol. Sci., 1999,30(3):355-367

[8] Camredon M, Aumont B, Lee-Taylor J. Atmos. Chem. Phys.,
2007,7:5599-5610

[9] LI Dong-Yan(Z 4 #t), ZHOU Hua-Lei(J8 4£7), TIAN Ya-
Jun(H T U2), et al. Rare Met. Mater. Eng. (Xiyou Jinshu
Cailiao Yu Gongcheng), 2007,36(S1):583-586

[10]Lozano-Castello D, Cazorla-Amoros D, Linares-Solano A,
et al. Carbon, 2002,40:989-1002

[11]Li P, Zhao T J, Zhou J H, et al. Carbon, 2005,43:2701-2710

[12]LIU Li-Heng(X| 37 18), GU Min(% ), XIAN Xue-Fu (i %
). Chin. J. Environ. Eng. (Huanjing Gongcheng Xuebao),
2012,6(4):1299-1304

[13]Benkahedda J, Jaubert J, Barth D. J. Chem. Thermodynam.,
2000,32:401-411

[14]Kawasaki N, Kinoshita H, Oue T, et al. J. Colloid Interface
Sci., 2004,275:40-43

[15]Chiang Y C, Chiang P C, Huang C P. Carbon, 2001,39:523-
524

[16]Ahmadpour A, Do D D. Carbon, 1996,34:471-479

[17]HAN Lei(##), YANG Ru(# fi), LIU Guo-Qiang(X!| & 1),
Chinese J. Inorg. Chem.(Wuji Huaxue Xuebao), 2009,25(12):
2097-2104

[18]Yamashita Y, Ouchi K. Carbon, 1982,20(1):41-45

[19]Lu C L, Xu S P, Gan Y X. Carbon, 2005,43:2295-2301

[20]Yoon S H, Lim S Y, Song Y, et al. Carbon, 2004,42(8/9):
1723-1729





