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Abstract : Amine-type PP-g-VBC-EDA adsorbent, which possesses anionic exchangeable function, was prepared through photo-
induced graft polymerization of vinylbenzyl chloride (VBC) onto polypropylene non-woven fabric and subsequent amination reaction
using ethylenediamine (EDA). Adsorption characteristics of anionic nutrients on the PP-g-VBC-EDA adsorbent have been studied
by batch adsorption experiments. The equilibrium data well fitted the Langmuir isotherm model, and the maximum monolayer
sorption capacity was found to be 59.9 mg/g for NOs-N and 111.4 mg/g for POs-P. The adsorption energies were higher than 8
kJ/mol indicating anion-exchange process as the primary adsorption mechanism. The pseudo-second order kinetic model described
well the kinetic data and resulted in the activation energy of 9.8-36.7 kJ/mol suggesting that the overall rates of NO3-N and PO4-P
adsorption are controlled by the chemical process. Thermodynamic parameters such as AG°, AH® and AS° indicated that the adsorption
nature of PP-g-VBC-EDA for anionic nutrients is spontaneous and exothermic. The PP-g-VBC-EDA could be regenerated by washing
with 0.1 N HCL
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Fig. 1. Preparation and chemical structure of PP-g-VBC-EDA,
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Fig. 2. SEM images of PP substrate(a), PP-g-VBC (b), and PP-g-VBC-EDA (c).
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Fig. 4. Adsorption isotherms for NOg and PO, on PP-g-VBC-
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Table 1. Langmuir and Fruendlich isotherm parameters

Langmuir isotherm Fruendlich isotherm
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(mg/g)  (L/mg) (L/mg)""
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Fig. 5. D-R and Temkin plots for NOs and PO, sorption on PP-
g-VBC-EDA,

Table 2. D-R and Temkin isotherm parameters

Dubinin-Radushkevich
isotherm

Qm Ro AQ Ko
(kd/mol) (mmol/g) (kd/mol)  (L/mg)

Temkin isotherm
Pollutant

RZ

NOs-N 8.04 7.21 0.992 13.83 053 0,963
POsP 1140 408 0949 13.11 1202 0985
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Fig. 6. Adsorption rates of NOs and PO4 on PP-g-VBC-EDA,

Table 3. First- and second-order kinetic parameters for NOs and
PO, sorption on PP-g-VBC-EDA

Experi- Pseudo-first-order Pseudo-second-order
Pollu- ment kinetics* kinetics
tant Qe K Qe 2 ko Qe R?
(mg/g)  (min™)  (mg/g) (9/mgmin) (mg/q)
NOs-N 315 124x10% 243 0995 139x10° 322 1000
PO,P 604 780x10° 574 0968 314x10* 629 0999

* Only for initial sorption period (0-120 min)
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Fig. 7. Van't Hoff plots for NOs and PO4 sorption on PP-g-
VBC-EDA,

Table 4. Thermodynamic parameters for NOs and PO, sorption
on PP-g-VBC-EDA

AHP AS° AG® (kJ/mol) at 25°C E.
Polltant 4 ymol) (J/mol K) AH® - TAS? - ATt (kJ/mol)
bm -37.74 -6990 -16.91 -16.95
05Ky -1122 2084 -17 .43
NOs-N 10Ky -8.03 30.44 -17.10 9.80
15Ky -517 38.54 -16.65
20Ky -027 52.90 -16.03
bom -22 .51 -0.88 -22.25 -22.23
05Ky -1142 3433 -21.65
POsP 10Ky -241 59.32 -20.09 36.72
15Ky 295 7213 -18.54
20Ky 694 81.39 -17.31

*bwm is Langmuir constants (L/mol), Kq is empirical equilibrium constant
at a particular initial concentration (0.5-2.0 M)
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