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Adsorption Characteristics of Germanium on Silica Gel
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JIN Xiao-hai, BAI Hong-sheng, LEI Yan-qing, YIN Wei"

Atom High Technology Co. , Ltd. , Beijing 102413, China

Abstract: Adsorption characteristics of germanium on silica gel were studied. Results show
that the adsorption process can basically achieve the state of adsorption equilibrium within
15 min. The high-concentration HNO; environment is favorable for the adsorption of Ge on
silica gel. The adsorption rate is increasing with the system temperature. The concentration
of Ge should be over 0. 65 g/L.. The adsorption process meets the LLangmuir adsorption mod-
el and can also satisfy the Freundlich adsorption model. The adsorption process is an
endothermic process, and the adsorption of Ge on silica gel can be best described by first
order kinetics.
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Fig. 1 Effect of time on adsorption
c¢(HNO;) =14 mol/L. [## tt (Solid/liquid ratio) 25 g/L.

00(Ge)=1.5 g/L.%E ik (Room temperature)
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Fig. 2 Effect of concentration
of HNO; on adsorption
[t % Lt (Solid/liquid ratio)25 g/L.po (Ge) =1.5 g/L,

‘F it (Room temperature) ,t= 20 min
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Fig. 3 Effect of temperature on adsorption

c¢(HNO3) =14 mol/L, [## kt (Solid/liquid ratio)25 g/L,
00(Ge)=1.5 g/L,z=20 min
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Table 1 Effect of solid-liquid ratio on adsorption
i % Lt ¥ L
o Q/(mg+g™ " D/% ) Q/(mg-g 1) D/%
(Solid/liquid ratio) /(g « L™ 1) (Solid/liquid ratio) /(g + L™ 1)
2.5 129.9 21. 65 50 27.3 91. 00
10 76.0 50. 69 100 14. 3 95.52
25 48. 8 81. 36 250 5.8 96. 37

11 (Notes) : c(HNO3) =14 mol/L, 0, (Ge) =1. 5 g/L, % il (Room temperature) , /=20 min
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Fig. 4 Effect of original concentration
of Ge on adsorption
¢(HNO3) =14 mol/L, [## [t (Solid/liquid ratio) 25 g/L,

F it (Room temperature) ,¢= 20 min
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Fig. 5 Effect of concentration of CI™
on adsorption
c¢(HNO3) =14 mol/L, [# & kb (Solid/liquid ratio)25 g/L,

00(Ge)=1.5g/L, ‘Z I (Room temperature) ,¢= 20 min
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Fig. 9 Effect of temperature on absorption coefficient
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Fig. 10  Kinetics plot of adsorption of Ge on silica gel
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Summary of different fitting data of adsorption kinetics model

7y J7 2 5 B ( Adsorption kinetics model) a b r2
P #2 (Diffusion Cquation)gt =at'?+b 0.41 —0.33 0.970 2
-2 B 112 )7 B (First-order kinetic equation)Q, = Q.(1—e ) 0.29 min~! 0. 980 6
KH BT FE (Two constants equation) Q, = at” 8.75 0. 95 0.957 6
Elovich J5 & (Equation) Q, =a+bln ¢ 2.62 32.50 0.925 4
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Fig. 11 Fitting data by first-order kinetic equation
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