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Abstract : The chelating resins containing four amidoxime groups per structural unit of polymer were
prepared from chloroethylated styrene(STR)-allyl chloride(AC) copolymer beads. The STR-AC co-
polymers were synthesized by a suspension polymerization in the presence of n-hexane as a diluent.
The influence of diluent content and degree of crosslinking on the adsorption capacity of the chelating
resin for heavy metal ions was examined. The chelating resin was prepared from STR-AC copolymer
(AC/STR molar ratio, 0.67) that was synthesized using 12,5wt% of divinyl benzene and 120 vol%
of n-hexane and it showed the highest adsorption capacity for Cd(Il). The order of adsorption capa-
city of the chelating resin for heavy metal ions was Hg(Il) > Cu(Il) > UQ(Il) > Cd(I) > Pb(ID) >
Cr(VI). The adsorption capacity of the chelating resin was greatly affected by co-existing metal ions.
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Fig. 2. IR spectra of polymer. a) polymer matrix :
AC/STR=1, DVB=10wt%, diluent=100vol%, b)
chelate resin : chloroethylation : polymer 5g, CEEE
25ml, cyanation : chloroethlated resin 5g, MN 30g,
adogene-464 8g, amidoximation : cyanated resin 5g,
NH,OH - HC1 6%.
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Fig. 3. SEM photograph(X 5K) of chelate resin. Poly-
merization : AC/STR=1, DVB=10wt %, diluent=100
vol%, chloroethylation : polymer 5g, CEEE 25ml, cy-
anation : chloroethylated resin 5g, MN 30g, adogene-
464 8g, amiximation : cyanated resin 5g, NH,OH -
HCl 6%.
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Fig. 4. Effect of AC/STR ratio on the metal ion[Cd
()] adsorbed in chelate resin. DVB : 10wt%, di-
luent : 100vol%, metal ion solution : 250ppm, 25ml,

pH 7. chelate resin : 0.1g, shaking time : 3hr.
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Table 1. Relationship between AC/STR Molar Ratio
and Nitrogen Content of Chelate Resin

Exp. No. AC/STR Ratio(mol) N Content(wt%)

1 0.50 14.33
2 0.67 18.20
3 1.00 15.87
4 1.50 14.62
5 2.00 12.46
6 2.50 10.50

Chelate resin ; polymerization : DVB=10wt%, di-
luent=100vol %, chloroethylation : polymer 5g, CEEE
25ml, cyanation . choroethylated resin 5g, MN 30g,
adogene-464 8g, amidoximation : cyanated resin 5g,
NH,OH - HCI 6%.
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Fig. 5. Effect of DVB content on metal ion[Cd(II)]
adsorbed in chelate resin. Diluent : 100vol%, AC/STR
molar ratio=0.67, metal ion solution : 250ppm, 25ml,
pH 7, chelate resin : 0.1g, shaking time : 3hr.
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Fig. 6. Effect of n-hexane content on metal ion [Cd
(I)] adsorbed in chelate resin. AC/STR molar ratio=
0.67, DVB : 12.5wt%; metal ion solution . 250ppm, 25
ml, pH 7, chelate resin . 0.1g shaking time : 3hr.
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Table 2. Relationship between Diluent Content and
Porosity in Chelate Resin

n-Hexane  SSA®  Pore Volume Average Pore
(vol%) (m%/g) (cm®/g) Diametere(®)
60 7.3 0.235 214
80 14.1 0.647 26.7
100 17.6 0.932 35.5
120 214 1.223 53.2
140 9.6 1476 1004
* Specific surface area
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Fig. 7. Effect of pH on metal adsorbed in chelate re-
sin. Chelate resin: AC/STR=15, DVB: 12.5wt%,

diluent : 120vol%.
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Fig. 8. Effect of pH on metal adsorbed in chelate re-
sin. Chelate resin : AC/STR=1.5 DVB: 125wt %,

diluent : 120vol %.
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Fig. 9. Adsorption rate of chelate resin at pH 7. Che-

late resin : AC/STR=0.67, DVB : 12.5wt%, diluent :
120vol %.
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Table 3. Experiment for Synthetic Waste Water
Metal Ion Before Treat After Treat Adsorbed(% )

Cu(Il) 100 22 78
Cd(I) 100 37 62
Cr(VD) 100 68 32
UO0,(In) 100 24 76
Hg(I) 100 15 85
Pb(II) 100 58 47
Average 100 36.7 63.3

* Chelate resin : 1g AC/STR=0.67, DVB : 125wt%,
diluent=120vol %
* Metal ion solution : 100ppm, 100ml, pH 7
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