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Abstract; Eutrophlcatlon of freshwater bodies has become da global environmental probl(-‘m and phosphorus (P) has been 1dennf1e$1 as

.-

one-of the, key hmltlng factors responsible for thlb eutrophlccltlon problem. Reducing lntemdl P release is crucial to the control'of the
elitrophication of freshwater bodies besides reducmg the input of sexternal P. To control sedlmentary P_release, magnesium hydroxide
[Mg(’OHj 1 was‘_l,apphed as a capping and amendment ma.terlal .inthis study. The adsorption perforrnance of phosphate on Mg(OH),
was investigated in batch mode, and the effect of Mg( OH)5 C"applng and amendment on the mobilization of P in sediments was studied
using sediment incubation experiments. Results showed that Mg( OH), exhibited good adsorption performance toward phosphate. The
phosphate removal efficiency of Mg( OH), increased with increasing adsorbent dosage. The adsorption equilibrium data of phosphate on
Mg(OH), could be better described by the Freundlich and Dubinin-Radushkevich isotherm models compared to the Langmuir isotherm
model. Mg(OH), capping and addition both could effectively control the release of reactive soluble P (SRP) from sediments into the
overlying water, resulting in a low concentration of SRP in the overlying water under Mg( OH) , capping and amendment conditions. Mg
(OH), capping and amendment both could reduce pore water SRP in the uppermost sediment (0-10 mm) , which played a key role in
the control of the release of SRP from sediments into the overlying water. The as-prepared Mg ( OH), possessed a much higher
phosphate adsorption ability than commercial Mg (OH),, and the former also had a higher controlling efficiency of sedimentary P
release than the latter. In summary, Mg(OH), is a promising capping and amendment material for the control of internal phosphorus
release in freshwater bodies.

Key words : magnesium hydroxide; sediment; internal phosphorus loading; capping; addition
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0.190,fF 0 ~ 1. X 5B C-MH Fl P-MH X 7K
PR A B O SR B AR B ) P-MH Y
K fEH KT C-MH. X3 — 3 N T4 A
AR BT AR i 1R R %) W B2 B e T I 5 TR
WK B S AL B ARG D-R AR 2 Y C-
MH #1 P-MH %) E {H 43 %l 23.6 kJ-mol ' 1 18.5
XU B AR SO B

Table 1  Isotherm model parameters for phosphate adsorption onto magnesium hydroxide

i H ZH C-MH P-MH
¢, /mg-g”" 0.922 2.38

Langmuir 55 W% fhH 52 750 K, /L-mg™! 24.7 14. 4
R? 0. 806 0. 889
Ke/(mgog™')+(mg-L~) ~ 7 0.755 1.77

Freundlich 5 il I fh 15 %1 1/n 0.112 0.190
R 0.916 0.926
qpp/mg g " 1.38 4.79

2 -2
R A Kpy/mol? -kJ 0. 000 894 0.001 46

E/KJ+mol ! 23.6 18.5
R 0. 941 0. 946
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