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Abstract

Fibrous adsorbents containing amidoxime group which make chelate complexes with uranyl
ions are studied for the recovery of uranium from sea water. Acrylic fibers are used as base
polymer. The adsorption properties of uranium are carried out to examine pH effect, concen-
tration dependence, adsorption rate, separation, and chelate complex.

The results obtained are as follows;

1. Metal capacity of U (VI) ion is in the range of pH 2~10.

2. Amidoxime group-containing fiber recover U (VI) ions existed in sea water or waste water
in extremely small quantities.

3. Using amidoxime group-containing fiber Cu (II) and U (VI) are separated with each other
in dilute nitric acid solution (pH 2.3).

4. U (VI) chelate complexes are conformed by tridendate ligands, which are coordinated with

one nitrogen and two oxygens onto amidoxime group-containing fiber.
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Fig. 1. U(VI) adsorption ratio versus pH in aqueous
solution.
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Fig. 2. Adsorption ratio versus pH in aqueous solution.
A; AO 91.9% Acrylic staple.
B; AO 80.5% Acrylic filament.
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Fig. 3. Adsorption rates of amidoximed acrylic fiber.
Test condition; Adsorbent 300 mg.
Enriched sea water 1.0 L.
Initial uranium conc., 1 mg. - U
L.
Temp. of sea water, 25C.
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Fig. 4. Elution cueves for Cu (I)-U

Eluent; Nitric acid {pH 2.3).
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(V1) mixtures.
Colum; 0.6x5cm, Ao 91.9% Acrylic fiber.
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Table 1. Infrared frequencies of UO, (11) adserbing amidoximed fibers
No. Wavenumber (cm™*}) Transmittance (%) No. Wavenumber (cm-!) Transmittance (%)
1 3430 63.9 2 1650 63.2
3 1389 61.2 4 900 62.8
A 5 717 65.9 6 417 65.9
7 396 66.7 8 372 67.0
9 348 66.9
B 1 3478 63.6 2 1467 64.6
3 666 62.1
1 3436 51.4 2 2362 56.2
C 3 1635 48.7 1398 47.6
5 933 50.0 6 405 46.2
Amidoximed acrylic filament
1 3454 27.0 2 2248 41.7
3 1653 28.6 4 1458 34.4
5 1392 32.9 6 1029 40.1
7 924 33.0 8 687 35.6
9 456 30.7 10 360 29.9
Amidoximed acrylic staple
1 3406 37.0 2 2944 39.9
3 2248 43,7 4 1662 38.5
5 1455 42,6 8 933 46.9
7 546 46,7
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Fig. 5. IR Spectra of UO, (II) adsorbing amidoximed
fibers.
A: Amidoximed acrylic filament in 0.02 M ura-
nium aq. solution.
B: Amidoximed acrylic staple in 5x107* M ura-
nium aq. solution.
C: Amidoximed staple in enriched sea water.
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