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TANG_ Eeng- x1a, LI Zhi-qiang vy "*:__,.-"'-' - v 7 N ﬂ.' i -
( Chllege lof Mating E(Ology and Environment,, Shang Ocean University, Shanghau 201306, China) e

Abstract: In thlg study, a zirconium-loaded grdnuldr zeohte (ZrGZ) was prepared , qﬂdrdcterlzed and used as a sedimént-amendment
to oontrol internal phosphorus (P) loading| in' watér samples from|a heavily polluted ‘fiver. (The adsorption characteristics of phogphate
off ZrGZ-amended sedliment were investigated flsmg batch experlments and the stability of P in phosphate adsorbed ZrGZ was evaluated
usmg” a se,quentldl chemicalzextraction method s Results; showed thdj;. the Langmuir isotherm model was more suitable for describing the
equlh.brlum ad%orptlon data of phosphate on ZtGZ- amended sgd-lﬁlent than the Freundlich and Dubinin-Radushkevich isotherm models.

The adsorption procéss of phosphate on ZrGZ-amended sediment could be well described by the pseudo-second-order and Elovich
kinetic models, and both film and intra-particle diffusion controlled the adsorption rate during the gradual adsorption stage. The
coexistence of SO}~ and HCO; inhibited the adsorption of phosphate on ZrGZ-amended sediment, while coexisting Na*, K*, Mg’*
and Ca** enhanced the phosphate adsorption, and this promoting effect decreased in the order of Ca** >Mg** >Na*/K*. The ZrGZ-
amended sediment exhibited a higher phosphate adsorption capacity than the unamended sediment, and the maximum phosphate
adsorption capacity derived from the Langmuir isotherm model was found to be 336 mg-kg™', which was higher than that for the
unamended sediment (215 mg-kg™"). Sequential tests showed that P in phosphate-adsorbed ZrGZ mainly existed in the form of NaOH-
rP and Res-P, which was relatively unreactive. These results indicated that ZrGZ addition enhanced the phosphate adsorption capacity
of river sediment, and that ZrGZ was a promising amendment for controlling the release of P from river sediment.

Key words : zirconium-loaded granular zeolite; amended sediment; phosphate; adsorption characteristics; phosphorus fractionation
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Fig. 1 SEM images and EDS spectra of raw zeolite and zirconium-loaded granular zeolite
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Table 4  Kinetics parameters and correlation coefficient for phosphate adsorption onto unamended and ZrGT-amended sediments
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Fig. 6 Effects of anions on phosphate adsorption onto unamended and ZrGZ-amended sediments
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