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Abstract Simulated wastewater containing o- m- and p-cresol was used respectively to study the effects of substituted position on adsorption
and desorption and the feasibility of activated carbon adsorption-bioregeneration treatment. According to the isotherm the adsorbability
sequences in the order of p-cresol > o-cresol > m-cresol which is positively correlated to pK, and negatively correlated to solubility and
critical oxidation potential COP  and the desorbability sequenceS in the order of o-cresol > m-cresol > p-cresol which is negatively
correlated to boiling point and viscosity. According to comparative analysis irreversible adsorption is found to be the main reason for
differences between adsorption and desorption isotherms. A mathematical statistics method was applied to estimate the amount of irreversible
adsorption. The irreversible adsorption amounts of 0 m  p-cresol are 27.9 mg/g 28.5 mg/g and 33.4 mg/g respectively.
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120°C 24 h 30°C 150 r/min 48 h
1 000 mg/L
V-560 - JASCO 0= co X V4
.HZQ-C B m,
. Autosorb-1-MP Quantachromecom
U.S.A. qo = qu - ¢
1.2 V, 0.05 L g,
1.2.1 mg/g cp mg/L. Q 2
0.2 0.4 0.6 0.8 0.9 1.0 1.1 1.2 mg/g.
g 100 mL 1 000 mg/L 1.3
8 250 mL 30°C 150 - .
r/min 48 h 270 nm 272 nm 276 nm
o —ca XV,
qe] = m. 1
m, g V, 2
0.1L ¢ mg/L. ¢, 2.1
mg/g ¢y
mg/L.
1.2.2
30°C 115 1
4 000 r/min 10 min pK,
50 mL 1
1
Table 1 Physico-chemical characteristics of cresol
pK, 7 45C 25C
/C 25C /MPa s 25°C /D /g L7! A%
191 10.2 3.51 1.45 25 1.040
202 10.0 5.06 1.61 26 1.080
202 10.2 5.61 1.54 23 1.038
1 3 2. Freundlich
1
Nads
3 qel = K[-ads. c el 4
Kl‘-ads 1/nads
2.2 K 1/n
Freundlich K;
K;
2 3 0.99
30°C 3 Freundlich
Freundlich K;-ads 3
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> > 1 3 Freundlich
2 K,-ads p K, Ko Table 3 Freundlich isotherm model parameter values of
desorption equilibrium
Kiaes 1/nges R? ! %
38.64 0.303 0.996 4 -26.6
16 34.80 0.276 0.994 6 -23.3
41.32 0.266 0.9956 -22.6
2 Freundlich 3
Table 2 Freundlich isotherm model parameter values of
adsorption equilibrium
K as 1/ R
40.24 0.222 0.994 4
38.32 0.211 0.9913
41.79 0.205 0.9938
2
pH
3 18
19 20 20
0, + ¢ —c 0, e
pH C*OZ ads T e_>C*023ds
C*OZ ads T C* AC*OZads + CXO
2.3 . .
C 0, +CGHOH—C O CH,O0 + H,0
; . . C 0, +CHOH—>C 0 GHO +H,
17 C" 0 CH,0 + nCgH;OH —
C'0CGHO , H+ 2n+1H,,
H, +C —CH
Freundlich 3
w 3. Freundlich
. 1 4
T des
Go = Kuww ¢ 3 1 $  2~5mm
Kise  Unge D=1 nm
3 R 3
Freundlich 1/nge 1/ng,,
w
l/na(§
w = (—‘ - 1] x 100% 6 4
1/n,
Table 4 Physico characteristics of activated carbon
1/ T g5 1/ T ges
/m* g~ ! fem® g! /nm
3 @ 3 AC 950 0.36 6.89
> > 1
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Fig.1 Pore size distribution of activated carbons
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Fig.2  Freundlich isotherm comparisons of adsorption and desorption
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80
g 150
3 S S
5.5 10 -
A - A, 51
Qz = AZ 9.0~ % 0
IL+e % | 1 I 1 1 1
40 60 80 100 120 140 160
A Ay x d, S -0 gey/mg-g™!
3 0 qa
s R0 g s :
Fig.3 Relation between Q and ¢
S



190

29

S Q qea S

Table 5 S model parameters of relation between Q and ¢

A, A, Xo dy R?
-0.118 41.87 142.69 19.55 1
-0.189 66.70 141.62 19.28 0.99
-0.219  138.81 172.94 21.63 1

6 AC

Table 6 Amount of irreversible adsorption of different cresol on AC

Qi/mg g~! 27.89 28.52 33.39
3
1 3
> > pK,
2
> >
3 3
4

27.9 28.5 33.4 mg/g.
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