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Adsorption of U(VI), Fe(TI), Sm(II) Ions on OenNen-Styrene
DVB Synthetic Resin

Chi-Young Lee* - Joon-Tae Kim
Dept, of Environmental Administration, Gwangju Health College, Gwangju, Korea

Abstract

The ion exchange resins have been synthesized from chlormethyl styrene - 1,4
- divinylbenzene(DVB) with 1%, 3%, and 5%-crosslinking and macrocyclic ligand of
OenNen-H; by copolymerization method and the adsorption characteristics of
uranium(VI), iron(II) and samarium(Ill) metallic ions have been investigated in
various experimental conditions. The synthesis of these resins was confirmed by
content of chlorine, element analysis, and IR-spectrum. The effects of pH, time,
dielectric constant of solvent and crosslink on adsorption of metallic ions were
investigated. The uranium ion was showed fast adsorption on the resins above pH
3. The optimum equilibrium time for adsorption of metallic ions was about two
hours. The adsorption selectivity determined in ethanol was in increasing order
uranium UO¢** ) Fe?* > Sm* ion. The adsorption was in order of 1%, 3%, and 5%
crosslink resin and adsorption of resin decreased in proportion to order of
dielectric constant of solvent.

Key words : divinylbenzene(DVB), OenNen-H4, crosslink, styrene, macrocyclic ligand
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OenNen-Styrene DVB &4 X0 S8 U(VI), Fe(ll), Sm(ill) O|282 &= 79

2,2-diethyltriamine, uranium(VI) nitrate,
samarium(Ill) nitrate, CICH;OCHs&&
AldrichAl AE& sodium borohydride,
borax, ¥4 NayS0,%52& Wako EF A%
< AAA ¥un adz AMgEged,
styrene, divinyl benzene(55%), benzoyl
peroxide & @Al ALEE 71E}e] Aok
AWt A S AgE ST

%543 Yamato melting point
apparatus model MPZ, X AHEH
& KBr 9#¥L o|£3% Shimadzu IR-440
(50007300 cm™$} IR-420(4000 ~ 400
emDO2, 94 BAL Carlo-Erbaite]
Model 1108& AH&8%on, pH =AHL
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6259 7124 H2 ZFAIFL 2143,
a8 NMR &AL Brucher nmr
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dPen], Cl AL orion G4 AdEA A
T2 Agsgth aa Uo™, Fe** 2
Sm** ©]2-& ICP-AES(nductively Coupled
Plasma Atomic Emission Spectrometer)
Lab-test 71085 AH&-8t] AZ3Rct.

2. Adae Ir= 4

2.1. Oen[1,4-bis(2-formyl phenyl)-1,4-dioxa
butane(CieHh400) 18d(scheme 1)

CHO CHO
CH Nl O Na*
t NaOH in methanol +HO
HO
O~Na® CHO CHO
Z 4+ BrCH,CH,Br

MO

Scheme 1
H\ r-—-————gl /H
I NaBH;
*NH, NH,
Scheme 2
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OenNen-Styrene DVB E&&XI01 S8t U(VI), Fe(l), Smi) OIRES &= 81
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Table 1. IR-spectrum of styrene-DVB resin(A) and OenNen-styrene~DVB resin(B)

kinds of resin l Frequency(cm )
function groups 7N ®)
A 3000~ 3200 3000~ 3200
Aliphaic 2850 ~ 2970 2850~ 2970
Bengene fing 1450~ 1520 1450~ 1520
e | 1240
Mo ey " 1750 ~ 2000 1750 ~ 2000
c-cl I N R
cC-N | e 1080

HEFI 483X H22R 35 _ g -



OenNen~-Styrene DVB &4 2=XI0l 218t U(VI), Fe(ll), Sm(lll) OIRE2 &

styrene-DVB 3% #AE 71&9 %
@ ol2mE Fx 9 FAo] Bo] AlgdE
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A FFEA FAAAME AHFAAA
At EFdo) WA Yoz FIAW
o] FFol dauAA =E 7 A
7} %l DVBE Z#3 718t 3%
Ao WAL waol tuwrt F4E F
THA A= FEE F )&

Table 12 KBr oz o8& 7w
% 1%, 3%, 5%9 F5EA R-2FHEHS
2 2229€3k9 styrene-DVB OenNen-H;
g ZA3A7IE 700 cm 'BEelA C-ClY] &5
o7} Holx] 9= Ao Z Ho} OenNen-Hy7}
A%E Aoz AztEm, Adiuy = &
do= 1240 cm e Asm Ye C-0-Ce
C-N-Co M=Z¢ A=%32F Feol=9 1080
cm oM e C-No| Mz AFHAE
o3& 72+ B 4 Qi

2

83

22493 AN CICH:CHs &
2a2ddsiAg &uie] 9L ¥t Jtuw
T 1% 5= CICHOCH:o o8 =2
A BEH7 G2 Wg F AstEe] 73
S oA =Hi Z2ddsid TSP
Zhaxrt o A FAL 9 WAooz
T 3%9 5% FFEAME Aee we
Zag W},

8, 4 7t B3AA B4EE HCE
THF FFA7IL dte)2 A9 AF
£ ol&3td SAF 49 FHE Table
20l AgEd tnerst R £2 94
°] F71EE & F Ut

Table 394 7}a=7b F71gH) wha
AxgFo] #AaAHE HddE2H4E 4o
o]} Ze AFE Jtuxrt F74gl weEr
A ZHES AAN AN FLTF BT 29
st oo} XF|HE Aday Tz
AgE WHA Ao ALHE NALSE

% @ % 9u

Table 2. Contents of chlorine in copolymer(3—-chloromethyl-styrene-DVB)

crosslinked(%) percent of chlorine
1 24
3 21
5 19

Table 3. Composition of copolymer resin for OenNen-styrene DVB with various crosslinked

crosslinked(%) C®) H(%) N(%) O(%)
31.88 7.06 5.16 5.90
3 81.97 7.10 4.82 6.11
5 82.29 7.25 4.25 6.21
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OenNen-styrene-DVE resin at. vavous fime in ethanol solution.
( concentration ¥ ZX 10 M, gl © 60
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X0 28t uvi), Fe(ll), Sm(lll) OI2E2 & 85

Fig. 3914 HE& wiel Zo] 1%9 7jak
E R F=XE 1.0x10° MM 04
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T Ll T T ¥
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Fig, 4. Adsorptian rate of UOF on 1% crosslinked OenNen-styrene
LDVR resin with eoncenimation &t various solution,
a)ethanol Binigrobenzene distilled warer
{ ol : B0, time : 2hr)
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