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Tab.1 The extraction methods of phosphorus fraction in sediment samples

WIS Phosphorus forms

$RIUT EE Extration methods

LA 25 mL ¥ 1 mol/LpH 2y 7.0 4 NH, ClL i 4R IBGR] , [ i B2 25 °C, PR35 82 150 1/ min,

Liable-P
table R 1 h,4 000 o/min 550405
BD-P L 25 mLYREEFH 0. 11 mol/L (%) NaHCO, -Na, S, O, Y& A VAR A HLBUR , ST EE 40 °C ¥R BE
150 r/min, 525 B [E] 0.5 h,4 000 r/min 2503458
NaOH-P Pk 25 mL #& 4 0. 1 mol/L (¥ NaOH i A IG5 25 °C 4835 34 150 v/ min , J2 [ B[]
16 h,4 000 r/min Z.0070 5
HOLP D425 mL KA 0.5 mol/L (1) HCI AW AR, e W IR EE 25 °C L 835 3 4 150 v/ min, JZ 3w B[]
16 h,4 000 r/min B5.03450 5
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I E TR 1 g ST T1T [T 538 #epsf g
CRAMAE AR 5 250 mg I — L
A 50 mL Z£18 Kk F1 24 25 °CF 150 r/min [ 5514
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Fig.1 Effect of adsorbent dosage on phosphate
adsorption onto magnetic iron/zirconium-modified zeolite
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K DO Ve J3 B 5 1 77 o (] 385 i 2 30 R
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Fr R b K AL F 4RI ZS (DO < 1.0
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Fig.2 Change in DO concentration of
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Fig.3 Change in pH value of overlying
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Fig.4 Change in SRP concentration of

overlying water in reactors
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HIPE S A UL, 3 H ARAR S 1 SO i , 1
PR UCHEh A TE E SE ) B ALK b SRP Y I
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BRI (20 ~ 34 d) I, BIBAECR ST 84. 6% ~
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Fig.5 Removal of SRP from overlying water by

20 27 34

capping with magnetic iron/zirconium-modified zeolite
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Efficiency of sediment capping with magnetic iron/zirconium-modified
zeolites to control phosphorus release from sediments

JI Yu, XI Xiuging, ZHAN Yanhui, CHEN Haiyang, LIN Jianwei, CHEN Lu, HOU Yuwei, LI Zhiqgiang,
LI Shisheng, HAN Xingyu
(College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China)

Abstract: The performance of phosphate removal by magnetic iron/zirconium-modified zeolite ( FeZrZeo)
using batch experiments and the efficiency of sediment capping with FeZrZeo to control phosphorus ( P)
release from river sediments were tested using incubation experiments. The results showed that the as-prepared
FeZrZeo exhibited a high phosphate adsorption capacity. P in river sediments could be released into the
overlying water under natural and anoxic conditions. However, sediment capping with FeZrZeo can greatly
reduce the releasing flux of SRP from the sediment to the overlying water, resulting in a very low level of SRP
in the overlying water (0.007 —0.031 mg/L). When FeZrZeo-based barrier layer was destroyed, the mixing
of FeZrZeo with sediment not only led to the reduction of SRP concentration in the overlying water, but also
resulted in the transformation of the mobile P (sum of the NH,Cl extractable P ( NH,CI-P) and Na,S,0,/
NaHCO, extractable P (BD-P) ) to the more stable phosphorus such as the NaOH extractable P ( NaOH-rP)
and residual P ( Res-P). Furthermore, the mixing of FeZrZeo with sediment led to the transformation of
bioavailable P including anion resin extractable P ( Resin-P) , water soluble P ( WSP) , readily desorbable P
(RDP), NaOH extractable P (AAP) and NaHCO, extractable P ( Olsen-P) to the non-bioavailable P in the
sediment, resulting in the decrease in the P bioavaiability of the sedidment. Results of this study show that
FeZrZeo is a promising capping material for the control of SRP release from river sediments.

Key words: magnetic iron/zirconium-modified zeolite; sediment; phosphorus; capping
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