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1.2 Q mg/g ¢,
mg/L ¢, mg/LV
274 nm . ml. W g .
c = 682.844 - 0.644 r* = 0.9999 1.3.3 0.100 ¢
L.3 AJS-02  NDA-150 150 mL
1.3.1 AJS-02 500 mL 100 mL ¢, 100 mg/L 208
10 g 0.5h K 120 r/min .
300 ml. 2.3gl- 510 20 30 40 60 80 100 120 150 180 240
I mL 5 h 300 360 420 480 min
5% HCl 5% NaOH
- TOAS- 134 o
ot 100 mg/L. 5 BV/h
500 ml, 20 ¢ 10 mL AJS-02  NDA-150
100 mL . 6¢g
ZnCl, 0.5 h 80°C  4h
15C 8 h. 95% 8% NaOH 2.5
2~3 BV/h
8 h 5% HCL 5% NaOH AIS02  NDA-150
-
AJS-02 .
AJS-02
8 h 60°C 2
6h 2.1 AJS-02
1.3.2 2.1.1 AJS-02  NDA-150
0.100 g AJS-02  NDA-150 150 mL 1. 1
100 mL ¢ 60 80 100 120 i AJS.02
140 mg/L 288 303 NDA-150
318 K 120 r/min
24 h
NDA-150
0= co—c. xVxI107/W
Table 1 Physical and chemical properties of resins
Resins AJS-02 NDA-150
Colour Brown Deep brown
Particle size mm 0.4~0.6 0.4~0.6
Framework Styrene and divinylbenzene
Functional groups Carboxyl amidocyanogen hydroxybenzene Carboxyl hydroxybenzen carbonyl
BET surface area m’/g 345 864
Micropore area mf’/g 193 501
Average pore diameter nm 2.56 2.65
Micropore volume cm®/g 0.087 0.23
2.1.2 IR AJS-01  AJs-02 AJS-02  —OH 3410 em™'
1. 1 3400 em™ AJs-01 N—H
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1600 c¢m™ C=0 .
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Fig. 1 The IR spectra of resins 90 | o o ©
80 © A 2
—~ i D o A
2.1.3 @ T0r A
g 60m,
AJS-02 2.61% N & sof A
1.86 mmol/g. 40
30 +
2.2 20 L o 288K
0 303K
2. 2 10+ A 318K
O b 1 1 1 1 1
a 2b 100 mg/L 0 10 20 30 40 50 60
c.(mg/L)
288 K 76.98
91.97 mg/ g. 'ig. 2 Equilibrium adsorption isothermes of phenol onto resins
a AJS-02 b NDA-150
Table 2 The correlated parameters of Langmuir isotherm for the adsorption of phenol by resins
Resins Temperature K 1/q. = /qn + 1/ Kyec. R? G K,
288 1/¢=0.0241 1/¢ +0.0117 0.996 85.47 0.485
AJS-02 303 1/¢=0.0348 1/¢ +0.0128 0.997 78.13 0.368
318 1/¢=0.0721 1/¢ +0.0142 0.991 70.42 0.197
288 1/¢=0.0156 1/¢ +0.0086 0.996 116.3 0.551
NDA-150 303 1/¢=0.0273 1/¢ +0.0101 0.996 99.01 0.370
318 1/¢=0.0517 1/¢ +0.0107 0.997 93.46 0.207
Langmuir
0.99
Langmuir
Langmuir Gm .AJS-02
NDA-150
AJS-02 NDA-150
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K, . Ine, UT
AH. 3
. AG
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K, . Gibbs-Helmholtz
46F

a ¢.=0.3mmol/g
42 L 0 ¢.:~0.6mmol/g

m]

381
341 Inc,=3648.1(1/7)-8.079
. R*=0.978
o 3.0
£
261
22+

Inc,=4929.6(1/T)~13.876

18+ R*=0.976
14 L ' '
0.0031  0.0032  0.0033  0.0034  0.0035
ur
52F o ¢.=0.3 mmol/g
4.8L 0 ¢.=0.6mmol/g
441
4.0t nc,=3875(1/T)-8.3455
2_
36l R*=0.9986
=
32t
28l Inc,=4422.1(1/T)-11.333
R*=0.9999
241
20 b 1 1 1 1
0.0031  0.0032  0.0033  0.0034  0.0035
ur

Fig. 3 Typical Van' t Hoff plot for adsorption of phenol onto
resins

a AJS-02 b NDA-150

2009
AS = AH -AG /T
3
Table 3 Thermodynamic parameters of adsorption for phenol onto resins
. qe AH AG  kJ/mol AS ]/ mot K
Resins
mmol/g  kJ/mol 288 K 318 K 288K 3I8K
AJS-02 0.3 -21.74 -16.42 -15.80 -18.46 -18.67
0.6 -16.12 -16.42 -15.80 1.05 -1
NDA-150 0.3 -21.26 -17.15 -16.06 -14.26 -16.35
0.6 -18.67 -17.15 -16.06 -5.26 -8.19
AH 42 kJ/
mol . 3
.288 K AJS-02
2.4
90
80
70 +
60 -
50t
gh
E |
>
30 -
20 -
—O0— NDA-150
0 L L 1 1 1 1 1 1 1

0 50 100 150 200 250 300 350 400 450 500
Time (min)

Fig. 4  The static adsorption kinetic curves of phenol onto

resins T =298 K
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Q, t 4
360
min
F = qt/qc
ln 1 - F = - kadt k;ld
° qe (]1 4
4.
Ql — ktl/z k
5 5.

Table 4 The film diffusion velocity constants and correlated coefficients

of phenol on resins

Intercept R’
-0.158 0.997
-0.083 0.999

K, min”~!
0.0123
0.0121

Resins
AJS-02
NDA-150
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' 5 The curves of Q,-t'? for phenol on resins T =298 K
a AJS-02 b NDA-150

Table 5 The intraparticle diffusion velocity constants and coefficients of

phenol on resins

Resins k, mg min'* g~! Intercept R’
AJS-02 5.960 -2.50 0.978
1.207 53.34 0.981
NDA-150 5.393 -4.73 0.990
1.207 46.02 0.981
4 5
R’ 0.99
R
0.7 nm
AJS-02 > NDA-150.
AJS-02
NDA-150 AJS-02
NDA-150.
>
2.5
AJS-02  NDA-150
6 .
5%
100
—— AJS-02
90 - —o— NDA-150
80
70 -
5 60 |-
2 500
T a0}
301
20 +
10 -
0

1 1 1 1 1
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Bed volumn (BV)

- 6 The dynamic sorption curves of phenol on resins 7'=298 K

6 AJS-02 80 BV
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2009
170 BV
41.97 60.61 mmol/L
NDA-150 100 BV 160 BV AJS-02 NDA-150
5.26 91.5% 93.7%.
x107*  6.60 x 10> mmol/mL. 3
95%
2.5 BV/h
7. Langmuir
7000 L —— NDA-150
—0— AJS-02
6000
AJS02
5000
= 4000
S
g
< 3000 AJS-02
2000
1000
0 T ~ AJS-02
0 1 2 3 4 5 6 7 8 9 X
Bed volumn (BV) 360 min
'ig. 7 The desorption curves of phenol on resins 7 =298 K
7 95%
959 95% AJS-02 91.5%
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ADSORPTION OF PHENOL ONTO AMINO ACID CHELATED ADSORPTION RESIN

MENG Guanhua OU Chenghui TAO Dongmin LIU Baohe
School of Civil Engineering&Architecture  Anhui University of Technology Ma' anshan 243002

Abstract To explore the possibility of treating polluted water containing both organics and heavy metals the
synthesis of polystyrene-divinylbenzene AJS-02 modified by L-tyrosine acid and a comparison of adsorption-
desorption performance toward phenol on NDA-150 and AJS-02 had been investigated. Tt was shown that the
equilibrium adsorption data fitted to Langmuir isotherms and the adsorption capacity decreased with increase of
temperature suggesting the exothermic process. The equllibrium adsorption capacity of AJS-02 and NDA-150 toward
phenol was 76.98 mg/g and 91.97 mg/g respectively when the initial concentration was 100 mg/L and the
adsorption temperature was 288 K. These results might be attributed to both the specific surface areas and the polar
groups on the network of resins. Thermodynamic studies suggested that the adsorption of phenol on AJS-02 was a
procedure of coexistence of physisorption and chemisorption . The kinetic data fitted to both the intraparticle diffusion
equation and the film diffusion equation for NDA-150 and AJS-02. It was shown that the adsorption rate was mainly
governed by film diffusion. It was showed in dynamic adsorption and desorption experiments for phenol on AJS-02 the
breakthrough adsorption capacity and the total adsorption capacity were 5.26 x 10> mmol and 6.60 x 10™> mmol
per milliliter resin respectively. 91.5% regeneration efficiency for AJS-02 was achieved by 95% ethanol in our
study .

Keywords AJS-02 NDA-150 resin Phenol Adsorption Desorption





