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Influence of Calcium Ion Pre-treatment on Phosphate Adsgrptlon onto Magnetlc
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ZHAO Yu-ylng LIN Jian-wei'”, ZHANG Hongshua®* , ZHANG Zﬁi-lPin3, ZHAN Yan-hui', JIANG Bo-hui®, HE
Si- qi', YU Yang , WU Xiao-long', WANG_,;Yan CHEN Lu', LI Shi-sheng' . =

l .(1 College of Marine Ecology and Env1r(§nment "Shanghai Qcean University, ;Shanghiai 201306, China; 2. College of Environment,
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Abstract. Two kinds of magnetic zirconium/iron-modified bentonites ( ZrFeBTs) , including magnetic zirconium/iron modified raw
bentonite ( ZrFeRBT ) and magnetic zirconium/iron-modified Ca®* -pretreated bentonite, ( ZrFeCaBT ) were prepared and
characterized. Their phosphate adsorption characteristics were compared to determine the effect of the Ca’* pre-treatment on the
adsorption of phosphate onto ZrFeBTs. The results showed that the as-prepared ZrFeBTs contained Fe;O, and Zr, and the content of
exchangeable Ca®* in ZrFeCaBT was much higher than that in ZrFeRBT. The adsorption isotherm data exhibited good agreement with

-1

the Langmuir isotherm model, with maximum monolayer phosphate adsorption capacities of 8.70 mg-g~' and 11.5 mg-g~' for
ZrFeRBT and ZrFeCaBT, respectively. The isotherm and kinetics studies showed that the adsorption of phosphate on ZrFeBTs was a
chemisorption process. The phosphate adsorption capacities for ZrFeBTs decreased with increasing solution pH. The ZrFeBTs exhibited
a high selective adsorption for phosphate in the presence of anions and cations, including CI~, HCO,; , SO;~, NO; , Na*, K

2+

Mg®>*, and Ca’*. Furthermore, coexisting Ca’* greatly enhanced the adsorption of phosphate onto ZrFeBTs. The pre-treatment of raw

2+

bentonite with Ca™" significantly improved the adsorption of phosphate onto ZrFeBTs.

Key words : magnetic zirconium/iron-modified bentonite; calcium ion pre-treatment; adsorption; phosphate; effect
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1k C 0 Al Si Mg K Ca Fe Zr
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Table 2 Fitting results of isotherms for phosphate adsorption onto ZrFeRBT and ZrFeCaBT

SRR S8 ZrFeRBT ZrFeCaBT
q,/mg-g”! 8.70 11.5
Langmuir 2555 K /L-mg™! 0. 697 2.78
R? 0.995 0. 999
Ky/mgt-Vm o (7m) L g -1 3.90 6.32
Freundlich %R 1/n 0.251 0.236
R? 0.982 0. 835

qpr/mmol +g ! 0.002 12 0. 001 96
D-R R Ky /mol? -kJ =2 15. 4 16.0
E/kJ-mol ™! 16.3 24.1
R? 0. 997 0.879
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Table 3 Parameters of pseudo-second-order and intra-diffusion kinetic models for phosphate adsorption onto ZrFeRBT and ZrFeCaBT
e g g 2 A URL N BB
B . L " - h C -

/mg-g ! /g+(mg-min) ~! /mg-(g-min) ~' /mg-g =" emin 3 /mg-g !

ZrFeRBT 4.67 0.004 6 0. 101 0.998 0.038 6 3.086 0.932

ZrFeCaBT 5.75 0.0302 0.998 0. 999 0.0241 5.099 0.953
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