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Scheme 1 Synthetic route toward EDA/SiO, materials
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Table 1 Langmuir and thermodynamic parameters for Zn’* adsorption by EDA/SiO, at different temperatures

Langmuir equation and parameters Thermodynamic parameters

7K . ) 0w/ K/ ) AH/ AS°/ AG®/ TAS/
Fitting equation
(mmol-g™") (L+mol™") (kJemol ") (Jemol™'+K~'") (kJ-mol™") (kJ-mol ")
298 Y =3.707X +0.0028 0.270 96.353 0.9999 5.643 57.058 -11.360 17.003
303 Y=3.516X+0.0028 0.284 101.579 0.9996 —-11.646 17.289
313 Y=3.393X +0.0027 0.295 109.170  0.9997 -12.216 17.859
323 Y=3.281X+0.0027 0.305 112.880  0.9998 -12.787 18.430
333 Y =3.248X +0.0024 0.308 128.296  0.9998 -13.358 19.001
343 Y =3.250X +0.0023 0.308 133.792  0.9998 -13.928 19.571
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Table 2 Kinetic parameters for Zn’* adsorption by EDA/SiO, at different concentrations

m=0.25g, T=298 K, pH=4.0, V=25 mL
¢/ (mol-L™") :a.0.005; 5.0.010; ¢.0.020

CO/(mol-L’I) Equation * R? Qe/(mmol-gfl) Qe‘exp./(mmol'gfl) kz/(g~mmol’1-min’1)
0.005 Y=4.651X +345.56 0.9924 0.213 0.215 0.0001
0.010 Y=4.045X +137.90 0.9996 0.244 0.247 0.0004
0.020 Y=3.909X +55.10 0.9999 0.253 0.256 0.0012

* Psuedo second-order kinetics equation.
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The Adsorption of Zn’* Cations on
Ethylenediamine-grafted Silica Gel

FAN Zhong-Lei® , WANG Ling-Hui, SHEN Jin-Ge
(College of Chemical and Energy ,Zhengzhou University , Zhengzhou 450001 )

Abstract Ethylenediamine-grafted silica gel materials( EDA/SiO,) for the adsorption of Zn>* were prepared
with the use of y-chloropropyltrichlorosilane as coupling reagent and ethylenediamine as a surface-modifying
reagent. The adsorption behavior of EDA/SiO, for Zn’* and the effects of pH in Zn** solution, initial
concentration, adsorption temperature and time were studied. The experimental results show that the pH value
of Zn’>* solution affected the adsorption capacity of EDA/SiO, significantly, and the suitable pH range was pH
3.0 ~5.5 for the adsorption of Zn’*. The adsorption equilibrium data for Zn’* could be fitted according to the
Langmuir model. The results of the thermodynamic parameters of the adsorption of Zn’* on EDA/SiO, show
that this adsorption is an endothermic spontaneous process and increasing temperature is conducive to the
adsorption. An interpretation was given for this, adsorption behavior of Zn>* on EDA/SiO,. Adsorption kinetic
data could be fitted by the pseudo-second-order kinetic equation, and the fitting kinetic constants were related
with the initial solution concentration.

Keywords ethylenediamine-grafted silica gel ,adsorption,Zn**



