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Abstract: Adsorption using polymeric hybrid gels is regarded as one of the most effective methods to remove heavy
metal-ions from agueous solution. In this work, superabsorbent gel based on dopamine (containing catechol group) con-
jugated polyaspartate (PASP-DOP) was prepared, and the swelling behavior of PASP-DOP gdl and the metal-ion adsorp-
tion, specificdly for Po(ll), properties of PASP-DOP gel were investigated as compared with unmodified PASP gel. The
catechol functional groups are known to exhibit a strong non-covaent binding to various heavy meta ions. PASP-DOP
gel possessed swelling degrees in the range of 40~70 g/g in water, and exhibited very high adsorption capacity for lead
ion. The effects of contact time, pH, temperature, and meta-ion concentration on the adsorption were investigated. The
gel morphology and interaction between polymer and meta-ion were characterized by using SEM and FTIR spectroscopy,
and also the related adsorption isotherm was andlyzed by using theoretical models. The results indicate that PASP and
PASP-DOP can be used as an effective adsorbent for the trestment of waste water contaminated with Po(ll) ions.

Keywords. poly(aspartic acid), superabsorbent gel, catechol, swelling behavior, meta-ion adsorption.
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Figure 1. Schematic presentation of metal-ion binding on the
dopamine-conjugated PASP superabsorbent gel.
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Figure 2. Preparation of dopamine-conjugated PASP crosdlinked
gel.
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Figure 3. *H NMR spectrum of PSI-DOP.
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Figure 4. Swelling curves of PASP-DOP gdl in deionized water (A:
DAB 5 mol%; B: DAB 10 mol%) and in different meta ion-con-
taining agueous solution (DAB 5 mol%).
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Figure 5. Swelling curves of PASP-DOP gel (DAB 5 mole%) in
various pH buffer solution (pH: 4, 5, 7, and 10).
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Figure 6. Adsorption capacity at different metal concentration (gel
sample: 30 mg, solution volume: 30 mL).
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Figure 10. FTIR spectra of PASP-DOP gel, before and after Pb(I1)
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Figure 11. SEM images of freeze-dried gel samples. (a) PASP gdl;
(b) PASP gel after adsorption; () PASP-DOP gel; (d) PASP-DOP
gel after adsorption.
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Figure 12. TGA thermograms of (A) PASP; (B) PASP-DOP ge
before and after adsorption.
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Figure 13. Langmuir plot for Pb(Il) adsorption onto PASP-DOP gdl.
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Figure 14. Freundlich plot for Pb(I1) adsorption onto PASP-DOP gel.
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Table 1. Langmuir and Freundlich Isotherm Constant and Correlation Coefficient for Pb(ll) onto PASP-DOP Hydrogel

Langmuir model

Freundlich model

Meta ion
b (mL/mg) Om (Mg/g) R ki Un (mg/mL) R?
Ph(11) 0.51x10® 610.5 0.9957 894.5 0.2466 0.9826
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