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Fig. 1 IR spectra of chloromethylated macroporous copelymer of

styrene-divinylbenzene (a) and NDA-100 resin (bh)
Table 1 Physical properties of NDA-100 resin

Properly NDA-100
Structure Amino modified polystyrene
Polarity Moderate polar

Particle size {mm) 0.4~0.8

BET surface area {m’/g) 666.9

Average pore diameter { nm) 2.5

Residual chlorine content( % )  0.80

Amino content( % } 8.92

1.5
deep brown

Oxygen content (%)
Colour
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Table 2  The comelated parameters of Langmuir isotherm for the
adsorption of phenol and p-hydroxybenzoic acid by NDA-100 resin at

initial eoncentration of 500 mg/L

Temperature

Adsorbate I Ky R’
(K)
Phenol 283 185.2 0.0071 0.9912
298 175.4 0.0048 0.9952
313 156.3 0.0042 0.9829
p-Hydroxy 283 250.0  0.0150  0.9972
benzoic acid
298 227.3 0.0120 0.9961
313 222.2  0.0100 0.9930
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Table 3
adsorption of phenol and p-hydroxybenzoie acid by NDA-100 resin at
initial concentration of 500 mg/L

The comrelated parameters of Freundlich isotherm for the

Temperature
Adsorbate Ky n R?
(K)
Phenol 283 14.20 2.62 0.9972
298 8.02 2.23 0.9976
313 5.85 2.12 0.9921
-hydroxy-
priweosy 283 35.5 3.18 0.9946
benzoic acid
298 24,12 2,82 0.9905
313 19.59 2.63 0.9852
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Table 4 Estimated of the thermodynamic parameters of the system tested

Adsorbate go{mglg) AH (klfmol) AS (/K mol)

Phenol 40 _313.4 —110.4

' 60 -28.4 -97.9

90 233 -85.3

p-Hydroxy- 40 ~37.1 4.1
benzoic acid

60 -31.5 -91.8

90 ~26.0 ~79.7
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Fig. 2 Effect of temperature on adsorption kinetic of
phencl by NDA-100 resin
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Table 5 The kinetics parameters for phenol and p-hydroxybenzoic acid
on NDA-100 resin

Ky lg
Tempera- D{om?/
Resin mg* min) R? i
ture{ K} ) x 10°
x 10*
Phenol 288 3.0 0.9932 3.53 0.9975
303 6.2 0.9961 5.21 0.9982
313 10.1 0.9964  7.42  0.9987
p-Hydroxy-
288 2.1 0.9904 3.11 0. 9906
- benzoic acid
303 3.0 0.9947 4.29 0. 98565
313 53 0.9951 7.51 0.9900
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MM EREEFBREMEENTEEHNIR. X5
BiZE—HM BhETHEBELHRETINS, L
B FURE P 3T B 2 R B R P — W R ]
B &7 A 7] B S SR AN B (R B R
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Fig. 4  Intraparticle diffusion kinetics of phenol onto

NDA-100 resin at various temperatures
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Fig. 5  Intraparticle diffusion kinetics of p-hydroxy-

benzoic acid on NDA-100 resin at various temperatures
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ADSORPTION OF PHENOLIC ACIDS ON A NEW TYPE OF
AMINO MODIFIED POLYSTYRENE

WANG Xuejiang' , ZHANG Quanxing’ , ZHAO Fanfu' ,XIA Siging', CHEN Ling'
(" State Key Laboratory of Pollusion Control and Resources Rewse . School of Environmental
Science and Engineering . Tongji University , Shanghai  200092)
(? School of Enwironment, Nanjing University, Nenjing  210093)

Abstract Amberlite XAD-4 polymeric resin was chemically modified with an amino group, which enables the resin
(NDA-100) to be used directly without a wetting process. The adsorption thermodynamic and kinetic behaviors of
phenol and p-hydroxybenzoic acid on NDA-100 were studied. A batch sorption experiments showed that NDA-100
resin had high sorption capacities for both phenolic acids . Equilibrium adsorption data fitted to both Langmuir and
Freundlich isotherms in the studied concentration range. Adsorption was exothermic and basically of physical
character . Kinetic analysis showed that the adsorption reaction could be approximated by a Lagergren pseudo-second-
order-rate equation for which intraparticle diffusion was the essential rate-controlling step.

Key words Adsorption, Resin, Phenol, p-Hydroxybenzoic actd



