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Abstract : The chelating resins containing three amidoxime groups per repeating unit of polymer
were prepared from chloromethylated AN-STR copolymer beads. The AN-STR copolymers were syn-
thesized by suspension polymerization in the presence of toluene as a diluent. The influences of di-
luent content and degree of crosslinking on the adsorption capacity of chelating resin for heavy metal
ions were examined using with AA or ICP-AES. The chelating resin that was synthesized from AN
/STR=1.25(by molar ratio), 7wt% of DVB and 120 vol% of toluene showed highest adsoption capa-
city for Cu(II). And the order of adsorption capacity of the chelating resin at optimum pH was Hg
(10) > Cu(1l) > UO(I1) > Pb(I) > Cr(VI) > Cd(II). The adsorption capacity of the chelating re-
sin was greatly affected by co-existing metal ions.
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Table 1. Yields and Reaction Times of Step Reac-
tions

Step of reaction Reaction time(hr) Yield(wt%)

Copolymerization® 8 88
Chloromethylation 5 83
Cyanoethylation 72 72
Amidoximation 8 74

AN : STR=125:1, DVB:7 wt%, Toluene : 120
vol%.
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Fig. 1. Preparation of chelate resin.
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Fig. 2. IR spectra of mother polymer and chelate re-
sin, a) mother polymer, b) chelate resin.
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Fig. 3. Scanning electron micrograph of chelate resin.
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Fig. 4. Effects of DVB content on the metal adsorbed
in chelate resin at pH 7, [Cu(@), Pb(A)]. *Chelate
resin-AN/STR=1, diluent=100vol %, 0.1g. *Metal ion
solution ; 250ppm, 25ml.
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Fig. 5. Effects of diluent content on the metal adsor-
bed in chelate resin at pH 7, [Cu(@), Pb(A)]. *
Chelate resin-AN/STR=1, DVB=7wt%, 0.1g. *Metal
ion solution ; 250ppm, 25ml.
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Table 2. Relationship Between Diluent Content and
Porosity of Chelate Resin

Diluent Pore Volume

(vol%) SSA(m'/g)® (ml/g) APD(A)»
20 245 243 20.74
40 4.30 340 26.48
60 9.28 5.86 32.26
80 12.72 7.20 40.52
100 11.92 10.65 53.83
120 11.54 11.34 68.30

* Chelate resin : AN/STR=1, DVB=7wt%
2 Specific surface area.
b Average pore diameter.
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Fig. 7. Effects of AN/STR molar ratio on the metal
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*Chelate resin-DVB=7wt%, Diluent=_80vol%, 0.1g,
*Metal ion solution : 250ppm, 25ml.
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sin, [Cu(@), Cd(A), Cr(M)]. *Chelate resin ; AN/
STR=1.5, DVB="7wt %, Diluent=80vol%, 0.1g. *Me-
tal ion solution ; 250ppm, 25ml.
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Fig. 9. Effects of pH on metal adsorbed in chelate re-
sin, [Hg(@), Pb(a), UO,(M)]. *Chelate resin ; AN
/STR=15, DVB=7wt%, Diluent=80vol%, 0.1g. *
Metal ion solution ; 250ppm, 25ml
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Table 3. Experiment for Synthetic Waste Water

Metal ion Before treat After treat Adsorbed(%)

Cu (ID 100 18 82
Cd (1) 100 60 40
Cr (VD) 100 72 18
UO.(11) 100 26 74
Hg (1) 100 30 70
Pb (1) 100 54 46

*Chelate resin . AN/STR=1.5, DVB=7wt%, Diluent
=80vol%, 1g, Metal ion solution ; 100ppm, 100ml, pH
7.
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