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Abstract [ Objective ] Phosphorus is the main factor for eutrophication in most water bodies, therefore, efficient phosphorus
removal is the key to treating eutrophication in water bodies. [ Methods] A highly efficient adsorbent ( La-D) was prepared by
chemical precipitation method with lanthanum chloride as modifier and diatomite as carrier. The diatomite before and after modification
was characterized by scanning electron microscopy ( SEM ), X-ray energy dispersive spectrometer ( EDS), specific surface area
analyzer( BET) and X-ray diffractometer (XRD). Through static adsorption experiments, the phosphorus removal effect of diatomite
before and after lanthanum modification was compared. The kinetics and isotherms of phosphorus adsorption by La-D were investigated.
The effects of pH and background ions on phosphorus removal by La-D adsorption were investigated. The phosphorus removal effect
after La-D recovery-regeneration and the phosphorus removal effect on the actual water body were tested. [ Results]  Compare with
pristine one, La-D exhibited a 54. 18% increase in BET value. The molar fraction of lanthanum atoms in La-D by EDS test was
2.74%. XRD analysis showed that lanthanum was mainly loaded on diatomite surface with the form of La( OH),. Under the condition
of La-D sample mass concentration 100 mg/L and TP initial mass concentration 1. 0 mg/L, the removal rate is as high as 98. 76% , and

the residual mass concentration of TP was 0. 012 mg/L. The adsorption capacity was 20. 23 times higher than that before modification.
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The kinetics of La-D adsorption of TP was in good agreement with the pseudo-second-order kinetic model, and the isotherm was

consistent with the Langmuir model. According to the Langmuir model, the maximum adsorption capacity of TP adsorbed by La-D was

21.72 mg/g. Under the condition of strong acid, strong alkali and the presence of a large amount of carbonabe ion (CO3 ) and

bicarbonate ion( HCO3 ) , it would inhibit the adsorption of La-D to TP. In the experiment of phosphorus removal in environmental

water, the removal rate of TP was 86.56%. After La-D was recycled for 5 times, the removal rate remained above 85%.

[ Conclusion |

water bodies.
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La-D had a good removal effect on TP in surface water, and was an ideal material for controlling eutrophication of

adsorption capacity removal rate water body
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Fig. 1 SEM and EDS Images of Raw-D and La-D
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%1 Raw-D fil La-D EDS T 47

Tab. 1 EDS Element Analysis of Raw-D and La-D
Raw-D La-D
TR

piisrg T iR RTOH
C 8.43% 13.33% 6.78% 12. 66%
(0] 49.59% 58.89% 41. 10% 57. 64%
Na 1. 50% 1.24% 1.32% 1.28%
Al 0. 79% 0.55% 0. 84% 0.70%
Si 37.53% 25.39% 29. 66% 23.69%
Cl 0.46% 0.25% 1.17% 0. 74%
Zr 1. 711% 0.36% 2.17% 0.53%
La 0 0 16. 96% 2. 74%
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