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Resins were synthesized by mixing 1-aza-15-crown-5 macrocyclic ligand attached to styrene (a hazardous materia) di-
vinylbenzene (DVB) copolymer with crossink of 1%, 2%, 5% and 20% by a substitution reaction. The characteristic of
these resins was confirmed by the content of chlorine, element andlysis, thermogravimetric andysis (TGA), surface area (BET),
and IR-spectroscopy. The effects of pH, time, dielectric constant of solvents and crosdink on adsorption of meta ions by
the synthetic resin adsorbent were investigated. The metal ion was showed a 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 of uranium (UO”") > manganese (Mn?) > praseodymium (Pr*"). The adsorption was in the order
of 1%, 2%, 5%, and 20% crosdink resin and adsorption of resin decreased in proportion to the order of dielectric constant

Adsorption Characterigtic of Rare Earth Metal lons on 1-Aza-15-Crown-5-Styrene

of solvents.
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Scheme 1. Synthetic process of resin.

Table 1. Chlorine Contents in Copolymer (3-Chloromethylated
Styrene-DVB)

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

1 12.35
2 11.86
5 10.21
20 10.07
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Table 2. Composition of 1-Aza-15-C-5-Styrene-DVB-Resin with Various
Crosdlinked

croszl?g'l’(ﬁg()f(%) c ™) H (%) N (%) 0 (%)
1 74.95 8.30 315 13.60
2 75.03 854 295 1348
5 75.80 8.91 271 12.58
20 76.63 9.02 256 11.79
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Fgure 1. IR-spectrum of 1% crosdinked chloromethylated styrene-DVB
copolymer.
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Figure 2. IR-spectrum of 1-aza-15-C-5.
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Figure 3. IR-spectrum of 1% crosslinked 1-aza-15-C-5-styrene-DVB

resin.
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Figure 4. TGA curve of 1% crosdinked chloromethylated styrene-DVB
copolymer.
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Figure 5. TGA curve of 1% crossdinked 1-aza-15-C-5-styrene-DVB
resin.

Table 3. Surface Area Characteristic of 1-Aza15-C-5-Styrene-DVB
Resin with Crosdlinked

cro;??\L??\gOf( o) BET suface area (m’/g) Pore volume (cm’/g)
1 14.47 0.0205
2 11.85 0.0182
5 7.29 0.0073
20 504 0.0036
2%, 5% 2 20%2 7taEE 7hd1-aza15-C-styreneDVB A5
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Figure 6. Amount of UQ,”, Mn™*, and Pr* adsorbed on 1% crosslinked
l-aza-15-C-5-styrene-DVB resin with pH in ethanol (concentration : 3.0
x 10° M, time : 2 h).
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Figure 7. Adsorption rate of UO*, Mn?", and Pr** on 1% crosdlinked
1-aza-15-C-5-styrene-DVB resin with time in ethanol (concentration :
3.0x10° M, pH : 6.0).
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Figure 8. Amount of uo* on 1%, 2%, 5%, and 20% crosdslinked
1-aza-15-C-5-styrene-DVB resin with concentration in ethanol (time :
2 h, pH : 6.0).
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Figure 9. Amount of Mn®" on 1%, 2%, 5%, and 20% crosslinked
1-aza-15-C-5-styrene-DVB resin with concentration in ethanol (time :
2 h, pH : 6.0).

2 NNET} 1%, 2%, 5%, 20% EFoA F3te x| dgFoz
O]’T Al el

Figures 8~102] &z =+
O
|

2
2
>
2
(Y
i,
B
=
o
By
ot
o
f
3

I
n&

of 59 R AU 1% FA ol e S-ehir, W W e}

=
Al o9 BHY] & mmol/g ©] %t}

22 717} 085, 0.74 2 0.24

SY=tst,

, Ml 203 ® 1=, 2009

29

0.25

0.2

0.15

(mmol/g-resin)

Adsorption amount of prasecdymium ion

0.1
——1%
0.05 —-— 2%
—&— 5%
—e—20%
0 ; L . .
1 2 3 4 5 6

Concentration of praseodymium ion (Nx10™ M)

Figure 10. Amount of Pr** on 1%, 2%, 5%, and 20% crosslinked
1-aza-15-C-5-styrene-DVB resin with concentration in ethanol (time :
2 h, pH : 6.0).
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