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V . volume of solution(ml)
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G, : weight of solute in solution

C, : concentration of solute in stationary
phase

C, : concentration of solute in mobile
phase
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Fig. 1. The adsorption characteristics of aminated
chlating resins.
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Resin ’ Metallic ion ( Resin<¥(g) I L. g(ml) { pH f Cs ' Cm ‘ Kp

An ; Hg** 0.15 %5 | 4.6 95 5 ! 3166

Cr+e " " ‘ " 60 40 | 9250

A | Her " p ( " 96 4 | 4000

.o 50 50 | 166

|

A“ Pb** " " ! " 10 90 18

Cdr+ ‘ 15 85 29

An Hg++ " 14 1" 96 4 4000

Cree - 55 45 203

A Ppr* " ; ” ” 10 90 18

[ car+ | 19 81 39

ALCM Hg=+ ” " ” 90 } 10 1500

Cr+ 8 15 944

AsACM Hg++ 7 " " | 93 7 2214

Cree | 86 | 14 1023

AscM ¢ HET " " , 94 6 2611

| Cre 87 13 1115

Hg++ ; ., Y 95 5 3166

+8

MH Cr 80 20 666

Pb++ 95 5 3166

Cd++ " " " 90 10 1500

++ i
MHCM | # " " " 9 6 2611
| Cre 89 11 1348
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Fig. 2. The adsorption characteristics of carboxy-
methylated chelating resins.
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Fig. 9. The selective adsorption separation of
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Fig. 11. The selective adsorption separation of
Hg++ and Cd+* mixed ions by A, resin.
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Fig, 12, The desorption separation characteristics
of Hg+*+ ion by A, and A,; CM resin.

Polymer (Korea) Vol. 7, No. 2, April 1983



3=
=
200t
flow rale 15ml/min
resn AL5
rFH 46
=
u
Q.
kel
x
o]
o
o)
ot
HE (1)-
HE (1)~
¢ 00 20 10 400 500 €0 | 1200

Effluent ( mi)
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Fig. 14. The readsorption separation characteristic
of Hg++ ion by A,; CM resin.
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Abstract: Polystyrene-based chelating resins containing amine groups were prepared by chloromethy-
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lation of cross-linked polystyrene with chloromethyl methyl ether and SnCl, catalyst, followed by the
reaction with amines such as ethylenediamine, diethylenetriamine, triethylenetetramine and tetraethy- °
lenepentamine. Graft-copolymeric chelating resin, poly(styrene-g-ethyleneimine) was prepared by the
reaction of chloromethylated copolymer with 2-methyl-2-oxazoline, followed by alkali hydrolysis.

Carboxymethylated chelating resins were prepared by the reaction of aminated resin with monoch-
loroacetic acid. The adsorption and desorption separation characteristics toward heavy metal ions such -
as Hg++, Cr**, Pb*+ and Cd*+ and regeneration of the resins were investigated by column chromato-
graphy. Aminated chelating resins showed slow adsorption rate but large adsorptivity toward Cr*¢ ion
but carboxymethylated chelating resins showed fast adsorption rate but weak adsorptivity toward .
Cr*¢ ion and this tendency was obserbad also for Hg*+ jon with A,, A, and A, ;CM resins. It was.
observed that A, resin showed excellent selectivity for one ion in the adsorption separation of the
mixed ions such as “Cr*® and Cd+*”, “Hg++ and Pb**”, and A,, resin showed good selectivity in the
mixed ion “Hg+*+ and Cd*+”. The adsorption separation ability towards a heavy metal ion decreased
about 402 by the presence of other heavy metal ions, which is contrary with the case of coexistence
with Na* or Catt ions which exhibited no effect. The selective adsorption separation ability could
be expressed by the separation constant @, namely, distribution coefficient ratio of the mixed ions.
for cach resin. They were 23, 540, and 380 for K¢, **/Kca**, Kgett/Kp,t* and Kygtt/Keatt respectively.
The selective adsorption separation was excellent as the separation constant @ was increased. It was
also observed that the desorption separation ability of all the resins were excellent and most of
adsorbed ions could bzdesorbed from the resins to a degree of about 80% by eluting with IN HCE
solution at the initial time. Complete recovery of heavy metal ions were observed. The regeneration of
chelating resins A,; and A, CM resins showed excellent readsorption separation ability nearly 1002,
It was possible to predict the adsorptivity and adsorption separation ability by comparing with the
distribution coefficient(Kp) of heavy metal ions toward each resin.
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