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Removal of Cu( Il ) ions from salty systems by amidoxime pyridine resin

CHEN Guangyuan,SUN Shishu,ZHANG Xiaopeng, SHI Zaifeng
(Key Laboratory of Water Pollution Treatment & Resource Reuse ,College of Chemistry

and Chemical Engineering , Hainan Normal University , Haikou 571158 , China)

Abstract; Pyridine-functionalized beads APN were obtained by taking chloromethylated crosslinking polystyrene mi-
crospheres and 2—amino—5-cyanopyridine as raw materials. Then through an amidoxime reaction with hydroxylamine
hydrochloride under alkaline conditions ,amidoxime pyridine chelating beads (APO) was prepared. The adsorption
properties of APO towards Cu( I ) were investigated in various acidic and salty concentration. Experimental results
showed that at pH=5 and 2, the maximum adsorption capacities simulated by Langmuir model were 1.21 mmol/g and
0.33 mmol/g, respectively. With increase the concentration of H*, the adsorption amount decreased , however, the ad-
sorption amount gave an elevation as the salty concentration increased. The removal of Cu( I ) was mainly accomp-
lished through the chelation between N atoms (pyridine groups) , O atoms (oxime groups) and Cu( I ), showing sali-
ent salt—tolerance and acid—tolerance properties.
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Fig. 1 The preparation of APO beads
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Table 1 Elemental composition of APO
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Fig.2  FTIR spectra of APN and APO
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Fig. 3  Adsorption amounts (a)and chelating modes(b)
of APO for Cu( I ) as a function of pH
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Fig. 4 Adsorption isotherm of APO for Cu( II')
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Table 2 Fitting parameters of adsorption
isotherm models of APO for Cu( Il )

Langmuir 175 Freundlich #57

B pH
Q./(mmol-¢g™) b R Ky n Ry
Cu(ll) 5 1.21 0.34 09995 0.31 1.710 0.9914
2 0.33 1.47 09829 0.20 3.884 0.9377
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Fig. 5 Kinetic adsorption behaviors of APO for Cu( 11 )
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Table 3  Fitting parameters of adsorption
kinetics of APO for Cu( I )
HE—2 g ) HE G5l Iy 2 A

pH Y 2 ko 0J 2
f/min (mmol-g™) k (g*mmol™min™) (mmol-g™) k
5 0.116 0277 0.6493 0.743 0.285  0.9067
2 0.044 0.176  0.962 5 0.349 0.185 0.9804
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Fig. 6  Adsorption amounts of Cu( Il ) with different
inorganic salts(a)and different concentrations of NaNO;(b)
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