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Adsorption equilibrium and kinetics of SO, on activated carbon

LI Bing,JIANG Hai-tao,ZHANG Li-qiang, WANG Zhi-qiang, MA Chun-yuan

( National Engineering Laboratory for Coal-Fired Pollutants Emission Reduction ,Shandong University, Jinan 250061, China)

Abstract ; The adsorption equilibrium and kinetics of the flue gas SO, removal on activated carbon were investigated
based on a fixed bed reactor. The results show that there is a rapid SO, adsorption rate on activated carbon in the ini-
tial stage ,which is determined by the surface adsorption,after that the adsorption rate drops sharply due to the effect of
intraparticle diffusion,and then the adsorption rate drops slowly and the amount of SO, adsorbed increases slowly until
the adsorption equilibrium, which is determined by the desorption rate of H,SO,. The SO, adsorption rate and the
amount of SO, adsorbed increases with decreasing the particle size of activated carbon and increasing SO, inlet con-
centration. The Bangham kinetic model can be used to predict the kinetics of SO, adsorption on activated carbon of dif-
ferent particle size under different SO, inlet concentration. Compared with Langmuir adsorption isotherm model, Freun-
dlich adsorption isotherm model presents better fitted results for SO, adsorption equilibrium on activated carbon of dif-
ferent particle size.
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Table 1 Pore structure parameters of activated carbon

WEHERPAE/mm HREEY (m? - g7!) MELF A (m? - ¢") MILEFY (em® - g71) BALAERY (em® - gh) SFEHFLAE/nm
2. 000 605. 008 514. 780 0.271 0. 326 2.154
0.075 624.297 541. 084 0.285 0.328 2.101
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Table 2 Parameters of intraparticle diffusion model fitting

SO, B 2.000 mm {& L5 S0, 1A 0.075 mm {& LS

PR hy/(mg - (g min®®) ) ¢/ (mg - g) R R % g/ (g (g min®) ) ¢/ (mg - g ) R
0.021 1. 881 -0.599 0.998 2 0.021 2.519 -1.701 0.997 4
0. 054 2.703 4.249 0.992 6 0. 056 3.169 3.702 0.994 8
0.111 3. 057 3. 821 0.993 7 0.111 3.249 10. 659 0.984 4
0. 200 3.749 10. 373 0.995 4 0. 200 4.118 12. 164 0.996 8
0. 300 4.439 11. 882 0.999 3 0. 300 4.925 16. 335 0.995 6
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Table 3 Parameters of Bangham model fitting

S0, &1 2.000 mm 15 S0, R 0.075 mm 7& V5%
A% q/(mgeg)  k/min” n R BE/% g/ (mgegt) k/min n R
0.021 32.742 0.010 7 0.949 0.994 2 0.021 41.205 0.009 9 0.975 0.996 5
0. 054 44. 657 0.019 1 0. 920 0.995 4 0. 056 55. 684 0.016 6 0.910 0.992 6
0.111 59. 443 0.018 1 0. 854 0.990 8 0.111 69. 263 0.0250 0. 809 0.993 6
0. 200 77.312 0.034 9 0.743 0.988 4 0. 200 83. 602 0.040 4 0.720 0.990 2
0. 300 84. 628 0.039 3 0.748 0.983 4 0. 300 93.578 0.048 3 0.724 0.988 6
2.4 SO, FEiEER £ HURBH T & = lexions
VAT A 25 % T 110 WK B P 45378 5 P Langmuir E | 2000 mmir
W2 B 45 TR e AR AN Freundlich W R 45 L AR AU 34 5 12X T
Langmuir W B 15 20 455 7005348 W B ¢ 26 7 3595 @ 08107
ST ) B4 T2 0 W, 220 R B 43 2 I g s T oaxios) - Lengmuir D
AR AP, DR A i I
0 0.04 0.08 0.12 0.16
. = q.KC, (4) C(mmol + L)
1 +KC, 46 () Langmuirfgi !

ot g, o SO, 16 R L 10 504 T2 B B
o, mg/g 5 K -5 I B 790 1R B J5 =22 T8] 64 538 R T A 5
i Langmuir B B 5 %2, L/mmol ; C, & SO, 14 W fff-F
HPHE  mmol/L, itk A2 (4) LedEAL Ny

c. 1 C

— =+ (5)
q. Kq, q,

Freundlich W 45 R AR AL (B 15 W B R AE A 15
FEM P A 2 T A R 0 1Y OR 0 B A R, O
(e LR

q. = K€" (6)
o Ky g 55 RE W R SR AT G A W B, mg -
LY/ (g - mmol”") ;a J 5 IR E W FF % AT & A9 TG
PRI B, w(6) Ltk ety

In g, =ln K; +Lln C, (7)
a

FIH 3 2 A W B 45 3 4 A A8 114 4 ¢ =X x)
SO, TE PRI AR 6 1 e - 1) R BT i BB a4 7 4005
(E6) ,MIXESHE 4, A[LIFE H, Freundlich W Fff
FIRMARARE I EE LT Langmuir M B 45 i 2 A
A R Freundlich W BiF45 8 2 A5 704 ] 6% 45 g b, F0 300
SO, T 17 P e 35 T8 114 WAL 6T A7 , 50 P e e 3 1 44 I
MIAESAIPE, H o KT 1, Ui SO, Z) T3 P ok
BiF50. 075 mm 35 5% L 2. 000 mm 3% 1 % H A B
F2E A, I 0.075 mm 36 M AT & H
afd,

[ u 2.000 mmj% R
[ e 0.075 mmif iR

In (g/(mg * g™)
o~
(=)

— Freundlich#% #!

3.4 . . . . . .
-50 -45 -40 -35 -3.0 -25 -20
In(C/(mmol « L))

(b)) FreundlichfZ A4

P16 SO, {1 5 2 T 1t e P i KBl #15
Fig. 6 Linear fitting of adsorption equilibrium of

SO, on activated carbon
3 & it

(1) 3R W B SO, 7897 46 By B 22 30 4 e iy it
BRFER % IO BE SO, W B T 248 R 2% 18 W B A OG5 Bl
W R AR R AT, 2 TR P 62 72 9 % o B, SO, 75 B 1
E3I PR e vz i s E WS RN i VAl e =X IR T € 74 )
W BT 3 U I R N B  E A AR
W B0 AT B, SO, W B 5t 384 0 22 0% T 2 W B - £l
ZHrBLS H,90, LA 54,

(2)52.000 mm & MERAH 0. 075 mm 6 PE AR
I SO, W A3 5 R4 e ) S R o i 5 B
SO, RFTELHI AN, SO, H77 4 W FRF 35 2 1 £y 1 o
HEE W,



1742 #H % e 1’ 2012 445 37 %
®4 WHERLERNSHEXRSH
Table 4 Parameters of linear fitting of adsorption equilibrium
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