S8 A8l R] A115d (*115) 35~41, 2012
J. of the Korean Society for Environmental Analysis

AElO|H QEES ZEEH AulD2l BM4X| SENof ot
=& 0|28 S3S5Y
2zey
ATy e sotst

Adsorption Characteristics of Metal Ions on the Macrocyclic
Synthetic Resin Adsorbent with Styrene Hazardous Material
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Macrocyclic ligand resins were synthesized by mixing 1-aza-18-crown-6 into styrene (2th petroleum in 4th
class of hazardous materials) divinylbenzene (DVB) copolymer with crosslink of 1%, 2%, 5% and 20% by sub-
stitution reaction. The synthesis of these resins was confirmed by content of chlorine, element analysis, electron
micrograph, and IR-Spectrum. The effects of pH, time, crosslink of resins and dielectric constant of solvent
on adsorption of metal ions by resin adsorbent were investigated. Metal ions showed a great adsorption in over
pH 4 and adsorption equilibrium of metal ions were about two hours. In addition, adsorptive selectivity of resin
in ethanol solvent was uranium (VI) > copper (II) > gadolinium (III) ion and adsorption of uranium ion was
1%, 2%, 5% and 20% according to the order of crosslink and was inversely in proportional to the order of

dielectric constant of solvents.
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Uranium nitrate, gadolinium nitrate, 1-aza-18-crown-
6 % styrene2 AldrichA}e] A&, 1,4-divinyl benzene
(55%), 14-dioxane, benzoyl peroxide® %7 3}4 <
EF A]2k2, copper nitrate, benzene, toluene, potas-
sium iodide 52 URF AJoFS U= AME-SIGIT

A o]9] A Orion AR Y& Agig A=
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< Carlo-Erbarle] Model 11082, HA+ dm A&
Hitachi S-47002. 2, pH =% <& CorningAte] pH
meter 3209] 7124 2] WSS ARSI 2,
T2 4 7IEElE o2 AgilentAl2] ICP-AES(Inducti-
vely Coupled Plasma Atomic Emission Spectrometer)
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3 W7ot 2EAIE XS 500 mLe] AHEEr
230 i 7k 9] e ddsk wntk S2E ¢
T AU AAE AA|sle] ZEleldl-DVB 353AHE &
A3, etz 250 mLe) SR Vst
3 FAE Zhedd wet 1%DVBe] &%) A= &
Eloldl 99 mL/DVB 1.8mL, 2% 749+ Z<efo]all 98
mL/DVB 36mL, 5% 7%= 2Elolal 95mL/DVB
9.0mL 283 20% 7%+ Z°Efoldll 80mL/DVB
360 mL< 7Fslal JRAAIR 1 go] WizUHSAl|E oF
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Scheme 1. Reaction progress of 1-aza-18-crown-6-styrene-divinylbenzene resin (resin).



38

e
AN

Table 1. Chlorine contents in copolymer

Degree of crosslinking (%) Percent of chlorine (%)

1 12.35

2 11.86

5 10.21
20 9.95

Table 2. IR-data of 1% crosslinked copolymer (A), 1-aza-
18-C-6 (B), and 1% crosslinked resin (C)

Kinds of resin Frequency(cm™)
function groups ) B) ©)
N-H 3400

Aromatic(C-H) ~ 3000-3100 3000-3100
Aliphatic(C-H)  2850-2950 2800-2950 2850-2950

Benzene ring (C:-C) 1450-1500 1450-1500
C-0-C, C-N-C 1050-1150 1260
Mono Substition 5, 195 1750-1950
(4 peaks)
C-Cl 700 —
C-N 1030
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Fig. 1. SEM image of 1% crosslinked copolymer.

3.0kV 13.6mm x200 SE(M)

Fig. 2. SEM image of 1% crosslinked resin.
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Table 3. Compositions of resins with various crosslinked

Degree of
crosslinking (%) C% H@® N& 0%
1 73.05 8.51 2.75 15.69
2 73.08 8.52 2.69 15.71
5 73.11 8.55 2.56 15.78
20 73.36 8.71 2.04 15.89
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Table 4. Surface area characteristics of resins with various

crosslinked
Degree of BET surface Pore volume
crosslinking (%) area (m%g) (cm%/g)
1 14.75 0.0283
2 13.02 0.0207
5 9.11 0.0159
20 6.14 0.0042
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Fig. 3. Amount of UO,2*, Cu®*, and Gd®* absorbed on 1%
crosslinked resin at various pH in ethanol (con-
centration : 3.0 mM, time : 2 h).
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Fig 4. Adsorption rate of UO,2*, Cu?*, and Gd®* on 1%
crosslinked resin at various time in ethanol
(concentration : 3.0 mM, pH : 6.0).
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Fig. 5. Adsorption rate of U022+ on 1%, 2%, 5%, and 20%
crosslinked resin at various concentration in
ethanol (time : 2 h, pH : 6.0).
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Fig. 6. Adsorption rate of UO,?" on 1% crosslinked resin
at various solvent in ethanol (time : 2 h, pH : 6.0).
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