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Abstract: The eutrophication is closely related to the accumulation of phosphorus in surface water. Therefore, the
removal of dissolved phosphorus in water is the key to reducing the risk of eutrophication. In the past 10 years, the
utilization of rare earth elements as an agent for sewage dephosphorization has achieved good results. In this study,
the capability of eight crystalline rare earth oxides (Y,0,, La,0;, CeO,, Pr,O,,, Nd,0;, Sm,0;, Eu,0, and
Dy,0,) for removing phosphorus was detected. The results show that La,O, has the best phosphorus removal per-
formance, followed by Pr;O,,, Y,0;, Eu,0,, Nd,0;. Sm,0, and Dy,0, have weak effects. CeO, has no phos-
phorus removal capability at all. The kinetic behavior of phosphorus adsorption on the surface of rare earth oxides is
more in line with the quasi-first-order reaction model. The adsorption isotherm is consistent with the Langmuir mod-
el. The experiment reflects the alteration of rare earth oxides after phosphorus removal and the variance of pH value
in the liquid during the process of phosphorus removal. It is believed that the dephosphorization of using the rare
earth oxide to remove phosphorus is mainly by adsorption. The precipitation induced by the dissolution of oxides al-

so plays a role. In order to avoid the declining of the surface adsorption capacity caused by agglomerate of the rare
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earth oxides in the water, the authors loaded the micro-nano particles of the La, 0, on the surface of different clay

minerals. This design has significantly improved the phosphorus removal capability of the rare earth oxides. The a-

mount of absorbed phosphorus was increased by approximately 25% . The phosphorus removal performance of the

three clay minerals with the same amount of La,O; was not significant. The improvement of rare earth oxide particle

dispersion by clay minerals might be the main reason for increasing the phosphorus removal capability.
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pH with time in the REE oxides system with R as 5:1

INEHIpA Ry it
2.2 BISEUYBIBERRIRME RS
F Langmuir FETYFT Freundlich #5585} 5 + 4

Phosphorus removal changes with time in the systems with different REE oxides/phosphate ratios

A A0 VO 8 TR R 14D R o 5 e AT PO, &5 SRk
i L S 5 0 BE 45 45 Langmuir BB 3, KR C,
S VBT, mg/ Ly Q, AR B 7 MR B 127 1) e
mg/g) , Tt AR B B T A 2 W B I A . A L S Y
A 3k43 Y,0,.La,0,+Nd,0,.Eu,0, # Dy,0, K
W A 7% F A 22 50 43 i R 0. 026,0. 055.0. 051.0. 016
F10.014.,

h T i o A TR R BR R BIL R, A Sk
KR A 5 500 x 10 6 5 B 1 26 W A
F 72 b G SRR R VR AE T W e IR R L bR
BN R R IR AR AL BRI (OB A AN &
T 68 77, b5 F WIH 1 S A0 W B 1 6 A ¢ T
BB
2.3 BENTERERNEME

SIS R I, B B e 0% 4 T A A A ) ) B 9 AL
AN AN F G A e E A R
BT 2 MR R L Eu,0,, 7 7 11%, Y,04.
La,0;Nd,0,.Dy,0, &R MR R 3.7% 7.1% «



%56 3

SRS B A SR T La, O, BRBEVERER LR T

803
*1 HBIELYRBERMOPNFUSER

Table 1 Chemical kinetic fitting of the phosphorus removal by using REE oxides
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Table 2 Effects on phosphorus removal of stirring

in REE oxide systems

HEAR EVERR U Lt mR
Y,0, 42.1 45.8 3.7
La, 0, 89.4 96.5 7.1
Nd, 0, 45.2 52.0 6.8
Eu,0, 32.0 43.2 11.2
Dy, 0, 21.0 26.0 5.0
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Fig. 4 Scanning electron microscopic images of clay minerals and La, O, particles supported on clay minerals
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