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Acrylonitrile polypropylene (AOPP—-g—

AN) bed
100%,
8.54, 8.87 g/g . ,
100% 3.99 meg/g . 10
, 9.50 mg/min . 3.95 meqg/g ,

pH ) L/D=1
3.92 meqg/g , L/D<2 2

3.63 meg/g, 26 min

ABSTRACT We investigated uranium adsorption and adsorption process characteristics in brine
water, changing column bed height packed with amidoximated polypropylene—g—acrylonitrile(AOPP—
g—AN) fibrous ion—exchanger. Swelling ratios of AOPP—g—AN in fibrous ion—exchanger were
8.54 g/g H,0 and 8.87 g/g for H,O, solvent respectively. lon exchange capacity increased with
degree of graft and showed the maximum, 3.99 meg/g at 100% degree of graft. In batch
process, uranium adsorption had reached an initial equilibrium in 10 min with the adsorption rate
of 9.5 mg/min. Finial adsorption capacity was 3.95 meqg/g, and pH effect could not be observed.
In continuous process, adsorption capacity depended on various packing ratios and showed the
maximum, 3.92 meg/g at L/D=1. In L/D<2, breakthrough curve was shown two step by
channeling flow and ununiform adsorption. Breakthrough time and adsorption capacity were 26
min and 3.63 meg/g, respectively, in brine water adsorption. When compared with actual brine
water and model solution, there was no significant difference of adsorption characteristics.
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26 1 2002 1 121



: (L/D)
, ICP

1-4

3 ppb
46
PP—g—AN(AOPP—g—AN)
57 2% Uranyl nitrate—6—hydrate (UO2(NO3)-
6H,0) Merck Chemical
, pH Junsei Chemical
HC|, NaOH, HzSO4
, Wako Pure Chemical
8
AOPP—g—AN
9
24
@
17
Egawa o elli | f |
o . ) ) _ swelling volume of copolymer
acrylonitrile—divinylbenzene(AN—DVB) Swelling Ratio(%) = apparent volume of dry copolymer a
, Sugasaka ~ *® PVC . AOPP—g—AN
Soldatov 1415 pp_g—AN . 01g 250 mL
0.1 N HCI 100
mL 24

122 Polymer (Korea) Vol. 26, No. 1, January 2002



AOPP—g—AN

10 mL
0.1 N NaOH
(2) _18

. Vv "N -5 (Vhwa N
Capa:lty(nm/g) - ( N“D\OH N‘D\OH) . ( HCI HCI) (2)
weight of fibrousion - exchanger

NHCI 3 NNelOH
VNelOH
mL
. AOPP—g—AN
500 ppm 500 mL 1L
AOPP—g—AN 1
g 0.1 NHCI 0.1 N NaCOH
pH=2 10
10 mL ,

Arsenazo( )
19

1 N HySO,4
, AOPP—-g—AN
D) . . AOPP—
g—AN
Figure 1

100%

L/D 05,1,2,3

, 1000 ppm
200 ppm
1 mlL/sec
UV—Visible
1 N HySO,4

26 1 2002 1

TMauiy

Figure 1. Scheme of continuous adsorption apparatus.
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Figure 2. Plot of swelling ratio of amidoximated
fibrous ion—exchanger(AOPP—-g—AN) vs degree of
graft.

Table 1. Measured Swelling Ratio of AOPP-g-AN Fibrous
Ion- exchanger in Various of Solvents

solvent CHOH CHOH GCHOH CHiOH HO HO;

swelingrato lg) 712 728 752 788 854 887
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Figure 3. Relationship between ion—exchange capacity
and degree of graft of AOPP—g—AN ion—exchanger.

AOPP-g-AN . AOPP—g—AN

Figure 3
AOPP—g—AN

. Figure 3

100% 3.99 meqg/g

Polymer (Korea) Vol. 26, No. 1, January 2002



AOPP—g—AN

| i ]’ - Ty
q y 3 g
0.8 * 5, & giln
F. ; : ) UL
o - w A & gHE
S | % Srat 10
S b !
© o4 \ / , 90%
.—\I:: = : -
S o B i
0 400 800 1200 1600
Time (min)
Figure 4. Adsorption capacity of AOPP-g—AN
fibrous ion—exchanger for uranium ion as function of H 8 950 mL/mi
time for several different pH (C,  inlet concentration, C P =0 mL/min
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Figure 5. Plot of adsorption capacity of AOPP—g—
AN fibrous ion—exchanger vs. regeneration frequency bed
for uranium ion. ( L/D)
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Figure 6. Plot of adsorption ratio(C/Co) uranium ion
vs. time in various column bed ratios(L/D), packed
with AOPP—g—AN fibrous ion—exchanger.
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Figure 7. Plot of adsorption ratio(C/Co) for uranium
ion vs. time for two regeneration frequencies.

3.81 meg/g
AOPP—g—AN
, 90%
. Figure 6 L/D<2
2
) L/D<2
, L/D >2
bed , L/D

Figure 7  Figure 6

126

1.0: —m— Kodel ezluizsn ﬂ"“
& Fnnas water o
|

0.8-

|

o 06- s J
&) |

< |

O o4 . |I
|

0.2- P

|

II L

0.0 - [ ———

0 10 20 30 40 50
Time (min)

Figure 8. Plot of adsorption ratios(C/Cy) for uranium
ion vs. time in brine water and model solution with
column (L/D=1) packed with AOPP—-g—AN fibrous

ion—exchanger.
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