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Abstract

Due to the unique physical and chemical properties, rare earth elements have been widely used in
new energy, new materials, aerospace and other fields. Rare earth elements have been called
“modern industrial vitamins” and become an indispensable part of modern industry. The effects of
various adsorption factors on the adsorption capacity of europium ion were investigated by mag-
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nesium hydroxide adsorption. The experimental results show that the adsorption capacity of
magnesium hydroxide on europium ion is up to 1650 mg/g and the removal rate of europium ion
in the solution is about 91% when the initial concentration is 600 mg/L, the solid-liquid ratio is
1:3, the pH is 6 and the adsorption temperature is 25°C. For europium ion solution with initial
concentration less than 500 mg/L, the removal efficiency of magnesium hydroxide can reach more
than 98%.
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Figure 1. Influence of pH on adsorption effect
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Figure 2. Influence of temperature on adsorption effect
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Figure 3. The relationship between InKy and1/T
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Table 1. Thermodynamic constant for the adsorption of Eu** by magnesium hydroxide
#* 1. a8 ENEETRMIARNDETE

T (K) AG? (Kd/mol) AH (K3/mol) AS® (3/mol-K)
298.15 -5.802
308.15 -5.997

-6.185 -0.9727
318.15 -5.925
328.15 -5.784
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Figure 4. Effect of time on adsorption capacity
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Figure 5. (a) (b) Linear and nonlinear of the pseudo-first-order kinetic models; (c) (d) Linear and nonlinear of the pseu-
do-second-order kinetic models

[ 5. (a) (b) E—RENNFEBEMEMIEL MBI EL; (0) (d) ERNFRBEMRIEFLMU S

Table 2. The pseudo-first-order and pseudo-second-order kinetic model constants for adsorption of Eu®*

* 2. B IRMAE— R SRR N FRBEMEEH

HE— AR T s
KB ge (exp)/(mg/g)
Qe (Mg/g) k; (min™) R? Qe (Mg/g) k, (g/mg-min) R?
&k 1682.15 0.016 0.992 1745.469 0.0212 0.986
1706.12
etk 1668.52 0.018 0.974 1728.35 0.0208 0.962
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Figure 6. The SEM images (a) (b) before the adsorption; (c) (d)
after the adsorption
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