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Abstract ; Underﬂtandmg the characteristics of phosph‘gte adsorptien onto magnetlte modlfled zeolite! ( MZ ) -amended sediment is
helprl for knowing the exchange behavioy and procéss of phosphorus at the interface between the ovetlying water and MZ-amended
sediment.” Furthe];more it 1s helpful for the apph(‘atmn of-MZ _,at,' an amendment to control phosphorus release from sediment. To
achievesthis~goal,, theladsorption of phosphate on unamended” fd MZ-amended sediments was comparatively investigated using a series
of batch .éxperiments, and the fractionation of phosphorus in the phosphate-adsorbed MZ was studied using a sequential extraction
process: "The kinetic data of phosphate adsorption onto unamended and MZ-amended sediments were more suitably fitted to the Elovich
model than to the pseudo-first-order and pseudo-second-order models. The equilibrium adsorption data of phosphate adsorption onto the
unamended and MZ-amended sediments were well described by the Langmuir, Freundlich, and Dubinin-Radushkevic isotherm model.
The phosphate adsorption performance of the unamended and MZ-amended sediments decreased with increasing solution pH from 4 to
11. The presence of cations, such as K*, Mg’*, and Ca’", enhanced the adsorption of phosphate on the unamended and MZ-
amended sediments, and the promoting effect decreased in the order of Ca’* >Mg’* >K* , whereas the presence of HCO; inhibited
the adsorption of phosphate. The mechanisms for phosphate adsorption onto the unamended and MZ-amended sediments involved
electrostatic attraction and ligand exchange, while the mechanism for the adsorption of phosphate on MZ in the amended sediment
involved ligand exchange. The sequential extraction analysis of phosphate-adsorbed MZ showed that 49.4% of phosphorus in MZ
existed in the mobile form (NH,CI-P, BD-P, and NaOH-nrP), which could be easily released from MZ. Therefore, the used MZ
should be recovered from sediment using external magnetic fields after its application. The results of this study indicated that MZ is a
promising sediment amendment for the control of internal loading in rivers.

Key words : sediment ; magnetite-modified zeolite; amendment; phosphate; adsorption
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Fig. 1 Adsorption kinetics curves of phosphate

on unamended and amended sediments
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Fig. 2 Average adsorption rate of phosphate on unamended

and amended sediments during the early adsorption stage
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Table 1 ~ Adsorption kinetics parameters of phosphate on unamended and amended sediments
H A 24 K RE TR MRV
Qe.oxp’/mg kg ™! 130 204
. s . Qe,ml/mg'kg’l 110 168
BN FERAD k, /min ! 0.0132 0.0183
R? 0.616 0.589
(L)(_,‘wd/mg-kg'l 120 182
WE G Sy 2E R k,/kg+ (mg-min) ~! 0. 000 142 0. 000 129
R? 0.813 0.798
a/mg- (kg min) ~' 9.71 25.2
Elovich ) Jj 25 mY B/kg-mg ! 0.056 0 0.0396
R? 0.978 0.985
k,,/mg-kg~" + min~%3 2.129 2.88
TBURL A R AL C;,/mg-kg™! 46. 6 83.1
R 0. 981 0. 963
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Fig. 4  Adsorption isotherms of phosphate on unamended and amended sediments
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Table 2 Adsorption isotherm parameters of phosphate on unamended and amended sediments
St I A A e KRR W RIETR
m/Lekg ™! 276 389
Yo Pyy/mg-kg ! 48.5 37.7
EPCy/mg-L~" 0.176 0. 097
R? 0.956 0. 883
Q,/mg-kg™! 440 781
K;/L-mg™! 0.116 0.064 7
L ) Ry (¢; =2 mg-L™") 0.812 0. 885
angmuir 4
R (¢, =15 mg-L") 0. 365 0.507
R? 0.958 0. 986
K 60. 1 59. 6
Freundlich?’ 1/n 0.588 0.708
R? 0.931 0.970
Qpg/mmol -kg ™! 70. 4 146 o
DR Kpr/mol? -kJ =2 0. 005 63 s 00686'
E/kJ-mol ™! 9.42 | 8.5 I
R 0.942 0. 97&-" .
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Fig. 7 Effect of ionic strength on phosphate adsorption

onto unamended and amended sediments
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