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Phosphate Removal on erconlum Alginate/Poly (N-1s0pr0pyl acrylamld,e)

Hydrogel Beads with a Semi- 1nterpenetrat1ng Network | '

ZENG Xue-yang', EUO Hua- -yong', ZHANG Yao-kun’, RONG Hong-ei' ZENG Zi-junl ZHONG Gua{ﬁg-ﬁﬂil
(1. School of Civil’ Englneerlng, Guangzhou Unlversny ¥ Gp‘angzhou 510006, Chlr‘la 2 Shenzhen Gapol Co., Lid., Gu;rigz.hoql
Brasch, Guangaliou'$10655 , China) ' ' y < Feca oy
Abstract : erwr'hum alginate/poly (V- -1sopr0py] dprylamldb) Jrydrogel beads with asse -interpenetrldting network (ZA/PNIPAM) we;::

prepared by usihg the_ionic crosslinking ‘and radical pj)lyrnerlzatmn method and investigated for, phosphate removal from aqueous
solutions. The effects_on the adsorption performan(e of thydrogel beads, including initial pH, adsorbent dose, initial pho%phate
(oncqntrdtl,on and c6- ex1st1ng anions, were evalnated systematigally. | Results showed that the ZA/PNIPAM could exhibit a maximum
uptake capacity off phosphate at pH 2. The uptake capatity -of ﬂl_@_.aﬂsorbent increased with a decrease in the dose or an increase in the
initial phogphate concentration. The presence of SO;~ had‘a more negative effect on phosphate removal compared to C1™ and NO; . The
kinetics fitted a pseud.o-second-order model and intraparticle diffusion model, suggesting the adsorption rate was mainly controlled by
surface”adsorption and diffusion into the interior of the hydrogel beads. The isotherm data could be described by the Freundlich model,
indicating that the adsorption process was heterogeneous multilayer adsorption. The studies of FTIR, XPS, and zero point of charge
with relevant adsorption data revealed that the phosphate adsorption mechanisms could be electrostatic attraction ( physical adsorption)
and ligand exchange reactions ( chemical adsorption). After four cycles of regeneration, ZA/PNIPAM exhibited a stable uptake
capacity, indicating favorable reusability.

Key words : zirconium alginate; N-isopropyl acrylamide; hydrogel bead; semi-interpenetrating; adsorption; phosphate
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Fig. 1 SEM images of ZA/PNIPAM hydrogel bead
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