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Abstract: Resins were synthesized by mixing 1-aza-18-crown-6 macrocyclic ligand into styrene(dangerous
matter) divinylbenzene(DVB) copolymer with crosslink of 1%, 2%, 6% and 12% by substitution reaction. The
synthesis of these resins was confirmed by content of chlorine, elementa analyss, thermogravimetric analysis,
electron microscopy, and IR. The effects of pH, time, crosdink of resins and dielectric constant of solvent on
adsorption of uranium ion by resin adsorbent were investigated. Uranium ion showed a great adsorption above
pH 3 and adsorption equilibrium of metal ions was established in about two hours. In addition, adsorptive
sdectivity of resin in ethanol solvent was UO,** > Zn?* > Lu** ion and adsorption of uranium ion increased
with the increase of the degree of crosdinking (1%6~12%) and was inversdy in proportiona to the order of
dielectric constant of solvents.
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o] 7)ol 1-aza-18-crown-6 (1-aza-18-C-6) A tHLz]
EE 35 APAA AEL 71548 FAE F4¢
o2 $-FEUO), oA (zn?) 2 FEH F (LU o] &
S Fa2 iste] Yol ux} st

2. A #

2.1. Al2F 2 7(7]

Uranium nitrate, |lutetium nitrate, 1-aza-18-crown-6
2 gyrene2 AldrichAte] A E -2, 1,4-divinyl benzene
(55%), 1,4-dioxane, benzoyl peroxide= 7349 &
H AleFE, zinc nitrate, benzene, toluene, potassium
iodide 5 Uy A|okS IR ARE-EIAT

A o] 9] HHL Orion AFY] g4 A9A4
<, Ho)d 2= EYHL Shimadzu IDP-440 A=,
412 Carlo-ErbaA}2] Moddl 11082, €&
U.SA.9] TA Instruments TA-20502.2, A=} 3n]
Hitachi S-47002.2, pH %2 CorningAk2] pH meter
320¢] 7124 f A5E AHEska. 2, ofd
2 FHE o2&  ICP-AES(Inductively Coupled
Plasma Atomic Emission Spectrometer) Lab-test 710
33} Coleman spectrophotometer (350-750 nm)S A}
3t & St

Ho
fo rlo B 4l

A

e
Oﬁ 1z

22 tizal 2|Zt= 4=X|o| &M

221, AEREI-DVB ZEEA &

35 Wzlet 2=AE RS 500 mLe] AHtE
gage] A vhs B9 g Adsia wnk £2F
o4 T U= AXE AXet] 2HA-DVB FEJAE
SHA st T AEetase]] 250 mLe] ERFE 7}
3 FAE 7tz wEt 1% A$e 293 99

mL/DVB 1.8 mL, 2% A= ~9d 98 mL/DVB 3.6
mL, 6% A= 29 94 mL/DVB 108 mL =28 3L
12% 73+ 294 88 mL/DVB 21.6 mL< 7}star
MAAZ 1 go] lzds Ao =, AFAZ 10 gof
NaCl, 0.5 g¢| Aztel = 15 g¢] olgiv|o} 2= 7}
gt % 1500 rpme. 2 WHFSIAA] 90°CollA 1047 &
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(in N2z gas)
CH=CH, —CH—CH;g
Styrene bvB Styrene - DVB copolymer
—CH—CH,—CH—CH,
CICH,0CH; , ZnCl,
50°C CIH,C
—CH—CH,

1-aza-18-crown-6, KI

Toluene , §5°C

Scheme 1.

2]n

Chloromethylated styrene-DVB copolymer

— .
~CH,

go\\/:\} ~——CH—CH,|

1-aza-18-crown-6-styrene-DVB resin

—CH——CH,—CH—CH,~—

n

Table 1. Chlorine contents in copolymer(3-chloromethyl
styrene-DVB)

Degree of crosslinking(%) Percent of chloring(%6)

1
2
6
12

12.35
11.86
10.19
10.06
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Fig. 1. IR-spectrum of 1% crossinked chloromethyl styrene-
DVB copolymer.
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Fig. 2. IR-spectrum of 1-aza-18-C-6.
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Fig. 3. IR-spectrum of 1% crosdinked 1-aza-18-C-6-styrene-
DVB resin.

A} C-0-C9} C-N-C9 9=, 1500 cmrioll A H-C-H2)
Hag 47 & 4 Ao

Fig. 3& KBr 9oz AL 1% 7tk g 717
1-aza-18-C-6-222&-DVB X 9| IR-ZHEHS U%
2 Jeplidth o719l YEeRd viel o] S22 E
3l 249d-DVB &5 A 1-aza18-C-6 Bt =S
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aza18-C-671 A= om, Ay FH=(laza
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2 AEF 137 el

g, EH 0 E 1% T35 At A g A=;
An 7 AR S Fig. 49+ 59 A A=t Fig. 49 AR
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Fig. 4. SEM micrograph of 1% crosdinked chloromethyl
styrene-DVB copolymer.
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3.0kV 13.6mm x100 SE(M)

Fig. 5. SEM micrograph of 1% crosdinked 1-aza-18-C-6-
styrene-DVB resin.

120 25

20

804 1.5

T T
o -
& B

Deriv. Weight(%/TC)

20 0.0

1.236%

05

——— T
120 240 360 480 600 720 840
Temperature (C)

Fig. 6. TGA curve of 1% crossinked chloromethyl styrene-
DVB copolymer.
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S ¢ AU, Fig. 72 1% M2 EE 717 l-aza
18-C-6-styreneDVB A o] di3 FHo= 260
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Fig. 7. TGA curve of 1% crossinked 1-aza-18-C-6-styrene-
DVB resin.
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Table 2. Compositions of 1-aza-18-C-6-styrene-DVB-resins
with various crosdinked

Degree of

crosdinking () C (O HCO  N(CH O
1 7306 851 275 1569
2 7308 852 269 1571
6 7316 857 252 1575
12 7323 863 233 1581
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Fig. 8. Amount of UO,?, Zn?*, and Lu®*" absorbed on 1%
crosdinked 1-aza18-C-6-styrene-DVB resin &
various pH in ethanol (concentration : 3.0x10° M
time : 2hrs).
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Fig. 9. Adsorption rate of UO,%*, Zn?*, and LU** on 1%
crosdinked 1-aza-18-C-6-gtyrene-DVB resin in ethanol.
(concentration : 3.0x10° M, pH : 6.0)
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Fig. 10. Adsorption rate of UO,?* on 1%, 2%, 6%, and 12%
crosslinked 1-aza-18-C-6-styrene-DVB resin in

ethanol. (time : 2hrs, pH : 6.0)
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Fig. 11. Adsorption rate of UO,>* on 1% crosdinked 1-aza-
18-C-6-styrene-DVB resin in ethanol, methanol,
and didtilled water. (time : 2hrs, pH : 6.0)
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