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Investigation on Kinetics and thermodynamics of removal of NH; adsorption on cation exchange resin  YAN We: feng',
HU Xiaoming' s CHEN Yingwen' , ZHU Shemin® , SHEN Shubao’. (1. College of Biotechnology and Pharmaceu-
tical Engineering s Nanjing University of Technology, Nanjing Jiangsu 211816; 2. College of Materials Science
and Engineering . Nanjing University of Technology. Nanjing Jiangsu 210009)

Abstract: The static adsorption experiments were conducted to study the behavior of NH; adsorption on cation
exchange resin from thermodynamics and kinetics aspect. The experimental results showed that. when NH;" ranged
200-1 000 mg/T., the NH{ adsorption capacity of strong-acid cation exchange resin 001 X 7 was larger than that of
D001, D113 resin, The experiment data of NH adsorption on 001X 7 resin could be well fitted by Langmuir iso-
therm; the adsorption process belonged to monolayer adsorption reaction; the positive enthalpy change (AH) consist
with the endothermic ion-exchange process. so increasing the temperature could enhance NH; adsorption on 001X 7
resin. The thermodynamics parameter (AS>>0, AG<(0) showed that the adsorption was spontaneous running in
which entropy was increased. Kinetic analysis showed that the adsorption rate was mainly governed by liquid film dif-
fusion. The ion-exchange kinetics was tested with the Lagergren (pseudo) first-order and (pseudo) second-order reac-
tion models. The (pseudo) {irst-order kinetic model provided the best correlation of the experimental data compared
to the (pseudo) second-order model; 4% (mass ratio) NaOH was a appropriate solution for 001 X 7 resin regenera-

tion, the adsorption capability of 001X 7 resin reduced 8. 8% after five times of regeneration.
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Table 1 Physical charucteristics of three resins
mA D001 D113 0017
BREH KL XA g
hE A L4 8 M T
2 0% - -
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Table 2 NH7 adsorption capacity of 3 resins

NH{ AR/ (mg gD
/{mg - L1 D001 D113 001 X7
200 27.73 20. 30 31. 30
500 35. 40 25.10 39. 00
1 000 41,40 29.90 44.70
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Table 3 Freundlich and Langmuir isotherm parameters for NH; adsorption on 001X 7 resin

. Freundlich I fff & iR #E =, Langmuir T [ 28 =
BE/K = — -
Ky n Ky /(L>mg™") Qn/({mg - g™ 1) R?
283 7.682 3. 808 0.979 9 0.010 7 48, 31 0.997 6
293 8. 688 4,034 0.987 0 0.012 5 48.78 0.998 7
303 9.592 4. 188 0.996 3 0.012 6 50.76 0,997 9
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Fig.1 Freundlich isotherm model of NH adsorption
on 001X 7 resin
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Fig. 2 Langmuir isotherm model of NH; adsorption
on 001X 7 resin
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Fig. 3 Correlation between 1g(Q./¢.) and 1/T
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Fig. 4 Simulated curve of liquid film diffusion
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Fig.6 Simulated curve of chemical reaction diffusion
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Fig. 7 Lagergren pseudo-first-order kinetic mode for NH{
adsorption on 001X 7 resin
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Table 4 Regeneration effect of different solution

_— HCI NaCl NaQH
8 1 2 1 2 1 2
NH7f B8/ (mgeg ) 35, 46 32.85 33,7 34.48 34.98 32, 46
ARG NH B/ (mg-g ") 6. 88 6. 66 5. 66 5.56 32.04 30. 26
WHER/A 19. 4 20, 3 16.8 16.1 91.6 93.2
RS 00IX7WENEHM. BEXRER
Table 5 NH; adsorption capacity of regenerated 001 X7 resin
A WE/ K 0 1 2 3 4 5
NHf & ¥ &8 /(mg+ g~ ) 34,87 33. 62 32,84 32.46 32.05 31.79
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Fig.8 Pseudo-second-order kinetic mode for NH;
adsorption on 001 X7 resin
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WEE X NHY MM MR EL T, R B I BES
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