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Abstract: The effect of adsorption conditions such as VOCs type, concentration and bed temperature on adsorption ability
were investigated over the ACF. Higher concentration of VOCs resulted in higher adsorption capacity, and the adsorption
capacity under 12g/m’ reached 434.8mg/g of toluene. The adsorption of toluene on ACF was less affected by temperature
which adsorption capacity still remained 288.3mg/g even at 60°C. The higher the voltage of electro-thermal desorption,
the faster the ACF heating rate, and the higher the desorption efficiency, what’s more, toluene was fully desorbed after
100minutes. In addition, ACF still had good adsorption performance after four cycles, saturated adsorption amount could
attain more than 80% of the original adsorption quantity.
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Table 1  Structural characteristics of ACF
MR R TR (me) AR (em’/g) 4
EFF,L{ 1/&?([4 «u?L 'T/J}L (nm)
ACF1 732.6 619.2 0.40 0.32 <2.1
ACF2 1103.6 681.2 0.69 0.36 <2.5
ACF3 1011.4 720.6 0.62 0.39 <2.4
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Table 2  Adsorption properties of different VOCs on ACF
VR A AR
R VOCs o AR
(mg/g) (min) (mg/g)
FR 260.4 66 152.8
S 211.0 112 154.0
ACF1
LR T 271.7 118 198.5
P 174.6 44 104.8
g 341.8 103 221.7
SN 281.0 90 150.2
ACF2
IR T 370.7 151 250.6
T il 192.6 35 84.3
CIEN 331.6 104 214.0
SN 278.3 142 186.9
ACF3
IR T 309.0 150 194.5
P 212.9 47 125.7

1::GHSV:20000mL/(h-g); 7=303.15K; H 2 Co:6000mg/m” ;57 5
C0:3600mg/m’ ; 2,14 2,15 C:5200mg/m’; 5 i Co:6500mg/m’.

2.3 VOCs #& 5 X i 2T 2 W B2 e 1) 5 1

i 4 o] WY i 3o 20000mL/(h-g),
PRIZHRE Hy 30°C,VOCs g FR R, it FF R T
15,3 I R T A 0ot P A R W o e Y 2 1,
TX e PR A A [R) % 1R 4% P i 41 4 L 3 T ARURN L
AR — 5, it A5 W B 5T P A (%) v T B I 73
& T, [ — I [) N ) B 2 55 7 22 I B
A oA ACF2 Fil ACF3 5 4T 47
W2 B 25 A1 B AT e A AR R WO A S v T

ACF1 JEMIR 41 4, 1X R th i AL, FLAE KW
ACF2 fl ACF3 & PRk £F 4 th T~ FLEE S ik v iH
2, AT DA B B 22 1) FR O,

450
400 -
b
E
ﬂm: 350
=
=
300
250
1 1 1 1 1 1
2000 4000 6000 8000 10000 12000
Co(mg/m3)
B4 3 PR T 2 S A ORI A5 2k

Isotherms of toluene dynamic adsorption on ACF

GHSV:20000mL/(h-g); 7=303.15K

Fig.4

2.4 PRIZHI ERT TG P R 21 W B 1 R 1 52 1)
S FTLLEH,3 Foig vk o 4 e ik g
303K Al 318K 25T 1) % 35 th 4 Hh B AE S, [ I
b RV et A AN K, 1 B 9 1 e 2 4 AR 4%
FE R VOCs B2 JE I 52 /N AH 243 A
333K 0,3 Fhid o 21 4 (1) 2858 ih £ L T B
T, R ] T R 2 .

B 6 ] UL,3 i I e T 4t FF A A W



7 34 RS 3 RANEAHUVAETE TR B 2T 4 IR BRI PSSR B 1985

e 4 B UL P T R I B, KA AT DA R B el e B
N ARAETE PR LT YE BB IR, 2 — A
IS Uk FRE 8 v AN M) R R 8 B

ACF1

0.6 |

C/Cy

0.4

0.0 L
0 50 100 150 200

#(min)

C/Cy

1.0 |
ACF3

0.8

0.6

C/Cy

04

0.0 L
0 50 100 150 200 250

t(min)
K5 i R ST AR AEAN R L WS B P o 23 i 2k
Fig.5 Breakthrough curves of toluene on ACF at different

temperature

GHSV:20000mL/(h-g); Cy=6000mg/m’

360

[Z73 ACF1
Y ACF2
320 S BRR ACF3

~ 55

= 55

£ 555
B 20T 555 Rz
=z 5 S5
= 5 N\
B
o N N\
X \1:1:1:1
XXX RS
35 \:«4
200 s g

303 318 333
T(K)

Kl 6 iR AT UECEAN LR X ORI )
Fig.6  Adsorption amount of toluene at different
temperature on ACF
GHSV:20000mL/(h-g); Ci=6000mg/m’

2.5 JE YRR AT 2 v 3R B R R R L

i 7 af & fEHE 19.6, 23.5, 25.5V 4
50mL/min %5 2RI 50min 747 5, i b H
KR R 2R B I8 1) e KA, 17T HL 283 100min Ji5 M
B 3 1 T 4 40 2 1 R FLTE P 01 R R R R
e M B R ke 6E LG T 5 FL RS 19.6V TS 1R R ARG B
i 2 L ILAR P Bl e T B SEAE: 1 FL s 23.5,
25.5V [ ORI B it 2 AH 25 A 22 Bt A6 G B I T
A 3t B SO AR B 4

16000
14000
12000
~ 10000
E 8000
eh
£
© 6000
4000

2000

0 50 100 150 200 250 300

#(min)
K7 iR SR YELEAN ] S AR 0O B f £
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