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ABSTRACT

In order to examine the influences of diluent, DVB, and ligand content, in the adsorption veloci-
ties and capacities of chelating resins to heavy metal ions, the chelating resins containing the
PO;H, amide, and PO;H+amide were prepared from AN-STR-DVB copolymer. The adsorption
capacities of chelating resins were measured by ICP-AES. The major results of the studies are
as follows : The optimized compositions of the chelating resins having the highest adsorptivity
for the heavy metal ions were found to be DVB=7 wt%, toluene=100 vol%. The adsorption rate
of the chelating resins to the heavy metal ions was PO;H>PO;H+ Amide>Amide in order.
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Fig. 1. Syntheses of chelating resins.
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Table 1. Yields and reaction times of step reac-
tions

Step of reaction Reaction time Yield (wt%)

(hr)/temp.
Copolymerization® 8 /75C 86
Phosphorylation 5 /70T 78
Hydrolysis (NaOH) 1.5/50C 94
Acylation 0.5/60C 82
Amination 2 /0T 86
Hydrolysis (HNO,) 3 /30T 96

2AN/STR=-2.5/2.5, DVB=6 wt%, Toluent=100 vol%.
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Fig. 2. Effects of DVB content on the amount of Ph
(I1), Cu(ll) adsorbed on chelating resins.
Polymer matrix : AN/STR (2.5/2.5), Toluene
(100 vol%), Chelating resin : 50 mg, Metal ion
solution : 100 ppm, 25 m/, pH 7, Shaking time :
5 hr, Reaction temp.:15C.

Table 2. Relationship between DVB, N and p content
of chelating resin

DVB content N content P content
(wt%) (Wt%) (wWt%)
2 2.68 5.76
4 2.50 5.62
6 2.36 543
8 2.13 5.31
10 1.99 5.26
12 1.94 5.18

Chelating resin : AN/STR molar ratio=2.5/2.5.
Diluent = Toluent 100 vol%.
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Table 3. Properties of chelating resin depending on
toluene content and porosity of chelating
resin

Toluene content  SSA Pore volume  APD

(vol%) (m?/g) (ml/g) &)
20 5.8 0.020 80
40 10.2 0.062 83
60 136 0.119 92
80 25.0 0.180 102

100 62.2 0.270 116
120 487 0.461 183

Polymer matrix : AN/STR (2.5/2.5), DVB (6 wt%).

Table 4. Properties of chelating resin depending on
n-Hexane content and porosity of chelating
resin

n-Hexane content SSA Pore volume APD

(vol%) (m?/g) (ml/g) @)
20 43 0.021 65
40 6.7 0.044 68
60 103 0.068 76
80 125 0.091 82

100 208 0.145 92
120 36.3 0.262 110

Polymer matrix : AN/STR (2.5/2.5), DVB (6 wt%).
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Fig. 3. Effects of Toluene content on the amount of
Pb(D), Cu(ll) adsorbed on chelating resins.
Polymer matrix : AN/STR (2.5/2.5), DVB (6
wt%), Chelating resin : 50 mg, Metal ion solu-
tion : 100 ppm, 25 m/, pH 7, Shaking time : 5
hr, Reaction temp.: 15T .

50
a0y
T30r
o
£
V20t %M
@]
= B
)
10|
COOCO Cu(l)
ALALA PB{IIY
0

L 1 1 1 1 1
0 20 40 60 80 100 120 140
n—-Hexane Content(volx)
Fig. 4. Effects of n-Hexane content on the amount
of Pb(II), Cu(Il) adsorbed on chelating resins.
Polymer matrix : AN/STR (2.5/25), DVB (6
wt%), Chelating resin : 50 mg, Metal ion solu-
tion : 100 ppm, 25 m/, pH 7, Shaking time : 5
hr, Reaction temp.: 15C .
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Table 5. Relationship between monomer molar ratio,

N and P content of chelating resin

AN/STR molar ratic N content P content

(wt%) (wt%)
0 /5 0.32 8.01
1 /4 1.30 7.15
2 /3 2.03 6.20
2.5/2.5 2.36 543
3 /2 2.72 4.80
4 /1 3.21 2.34
5 /0 3.70 0.60
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Fig. 5. Effects of AN/STR molar ratio on the amount
of CddI), Cu(Il) adsorbed on chelating resins.
Polymer matrix : DVB (6 wt%), Toluent (100
vol%), Chelating resin : 100 ppm, 25 m/, pH 7,
Shaking time : 5 hr, Reaction temp.:15C.
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. Fig. 6. Effects of AN/STR molar ratio on the amount

of Cr(VI), Pb(II) adsorbed on chelating resins.
Polymer matrix : DVB (6 wt%), Toluene (100
vol%), Chelating resin : 50 mg, Metal ion so-
lution : 100 ppm, 25 m/, pH 7, Shaking time : 5
hr, Reaction temp.: 15C.
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Fig. 7. Effects of AN/STR molar ratio on the amount
of Hg(I), UO.(I) adsorbed on chelating res-
ins.
Polymer matrix : DVB (6 wt%), Toluene (100
val%), Chelating resin : 50 mg, Metal ion so-
lution : 100 ppm, 25 m/, pH 7, Shaking time : 5
hr, Reaction temp.: 15C.
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Fig. 8. Effects of pH on the amount of Cu(ll) ad-
sorbed on chelating resins.
Chelating resin : 50 mg, Metal ion solution :
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Fig. 9. Effects of pH on the amount of Cr(VI) ad-
sorbed on chelating resins.
Chelating resin : 50 mg, Metal ion solution :

250 ppm, 25 m/, Shaking time : 5 hr, Reaction
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Fig. 10. Effects of pH on the amount of Hg(l) ad-
sorbed on chelating resins.
Chelating resin : 50 mg, Metal ion solution :
250 ppm, 25 m/, Shaking time : 5 hr, Reaction
temp. : 15C.
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Fig. 11. Effects of pH on the amount of UO,(II) ad-
sorbed on chelating resins.
Chelating resin : 50 mg, Metal ion solution :
250 ppm, 25 m/, Shaking time : 5 hr, Reaction
temp. : 15C .
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