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Adsorption of Phosphate and Heavy Metals by Lanthanum Modlfied Zeollte and Its

Performance in Sediment Inactlvatlon [ ¢ \ ..,.f
WANG Zhe!, ZHU Jun' 2, LI Wen' , YAN De-finf,, DONG Wen' , LIU Yulng' , 11 Jia- Y 1~¢

(L. State Key Laboratory of fo- hydrauhcs in Notthwesf Arifl Reglon of Chma, X],aﬂ ‘University of Technology, Xl an 710048 China; 2. School of Emlronmental & Ghemical
Engmeerm Shanghar Unlverqlly, Shanghai 200444, Ching) f,.r‘ P d .‘ i -

Abstract: Due to the lérge 5cale of mining and smeltifig dCI}Vllleb consldqrable dmounts of heavy metals aré discharged nto the environment and dccumuldle in the sedlme'nt!
of rivers and lakes. Fhe combined pollution of heavy metals and the intrinsi¢ phosphorus in sediment ¢lls for; novel remedldtlon technologies. In this study,, lamhanum-
modlﬁed zeolite (IMZ) was employed as an inactivation it f0r the iruBbilization of phosphorus, zinc, and lead in sediments. The adsorption capacities as well' as the
inactiyation petformance of iSEMZ for P, Zn, and Ph| were investigated, and the _hdsorption mechanisms/were explored via desorpllon experiments, X-ray photoelectron
spectr(?;copy (XPS), and Xeray diffraction (XRD). The fesults indi fcated that fhe sadsorption maximums of LMZ for P, Zn, and Ph were 53. 76, 27.70, and 123.45
mg+g 1espeomelv P1e adsorption of Zn and Ph had a négligible effect.onztlie 'l”adborptlon by LMZ, whereas the adsorption of Zn and Pb were inhibited significantly by the
pre-adsorption. P, Zn, and*Pb in the sediment were transformed to more stable or less hioavailable forms by dosing 0.83% and 1.66% weight percentages of LMZ. It was
found that'P, Zn, and Ph were adsorbed through the formation of inner-sphere complexes. Further, desorption experiments and XRD patterns suggested that electrostatic
attraction and surface precipitation also contributed to the adsorption of Zn and Ph, respectively.

Key words: lanthanum-modified zeolite; phosphorus; heavy metals; sediment; inactivation
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Table 3 Fitting results of adsorption isotherms
Langmuir 1537 Freundlich 5%
WG 1 ;
Qua/mg=g™" Ki/L-mg~ R K/ (mgeg™") - (mg-L-1) ~w 1/n R
Hp 53.76 1.107 0.996 36.77 0.079 0.963
P TR B} Zn 48.54 0.536 0.992 22.98 0.159 0.956
LB Ph 50.50 0.752 0.995 24.72 0.160 0.978
P 7n 27.70 0.406 0.992 7.09 0.501 0.788
Zn Lk P 20.61 0.809 0.996 7.66 0.348 0.616
T Ph 13.75 0.336 0.998 2.89 0.364 0.963
P Ph 123.45 10.125 0.942 109.77 0.198 0.758
Pb T fhs P 105.26 1.079 0.995 75.61 0.081 0.947
TR B Zn 101.01 16.5 0.99%4 103.53 0.242 0.993
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R4 RTINS S C IR LTI H

Table 4 Comparison of adsorption capacities between LMZ

and other reported inactivation agents
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