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Abstract © A porous poly(propylene)-acrylonitrile (PP-AN) membrane containing amidoxime group
was prepared by preirradiation to separate uranium from seawater. The extent of grafting and the
yield of amidoxime in this membrane were calculated. And the structure of samples were also exami-
ned by using FT-IR spectroscopy. It was found that both the degree of grafting and the yield of ami-
doxime were increased with reaction time. The degree of grafting was reached a maximum value of
96% at 200 KGy dose of radiation intensity. The pore volume of samples were determined by mer-
cury press methods. They were found to decrease with grafting or amidoximation. The morphological
changes of trunk polymer, PP-AN graftmer and the membrane containing amidoxime group were also
investigated by SEM. The permeability of uraniyl ion through the membrane containing the amido-
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xime group was maximized in the pH range, 6-7.

the adsorption equilibrium was established. The

linearly with time.
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However, the permeation of was not iitiated until

rate and amount of the permeation were increased
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Table 1. Physical Properities of Trunk Polymer

Sample Thickness Break Porosit Pore
amp (mm) Strength ¥ Size
C 2400 0.025 — 38% 0.02u
C 2502 0.05 4.4 N/m 45% 0.04pu

% C 2400 : Celgard 2400 porous polypropylene mem-
brane

% C 2502 : Celgard 2502 porous polypropylene mem-
brane
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Table 2. Preparation of Artificial Seawater

Salts Mole.cular Solubility
Weight (g/dm®)
NaCl 58.44 23.926
Na,S0O, 142.04 4,008
KCl1 74.55 0.738
NaHCO, 84.01 0.196
MgCl, - 6H,0 203.33 10.831
CaCl, - 2H.O 147.02 1.519
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S48 WA TheRal Foll o8] AAdEE B
3%, hydroxamic acid, 4F ofm= 2 carboxyl
79k Re Bukgo] AAFo] obul S As} ¥rg Al
AR CN7lel =Qisl s el w7l Role}
Ao, Fig, 89 IR 2AEQS S8 2
7} 1700cm™ ¥-2of] 4 carboxyl7]7} vrEbLbE Ao
2 o} olu|=g s} WAl Rukg AR B4

=[(W,-W,)/331/W, (2)
Conversion in amidoximation

=[(W,-W,)/33]/[(W,-W)/53]1X 100 (3)

W,=Weight of trunk polymer

W,=Weight of PP-AN graft copolymer

W,=Weight of amidoxime containing PP-AN

membrane
33=DMolecular weight of NH,OH

53=Molecular weight of acrylonitrile

2 (1), (2), (3ol 218l Alxtgh gho] Table 3¢} Moz seld 4 Uoh. el &5E ofn)= &
vhebt itk A7NE 74 e #eE 5 glo] Table 3,

Table 3. Degree of Grafting, Conversion of Amidoxime and Amount of Amidoxime with Relation to Grafting
Reaction Time(200KGy)

Sample C-2400 ‘ C-2502 .
38% Porosity 45% Porosity
Time Degrge of Coq. of. Am‘t. of. Degrt.:e of Coq. of‘ Am.t. of'
(hr) Grafting Amidoxime  Amidoxime  Grafting Amidoxime  Amidoxime
(%) (%) (mole/g) (%) (%) (mole/g)

1 57.5 42,53 2,94 x10* 63.2 46.78 3.55x 10*
2 72 47.53 3.05%10° 83.5 74.19 4,60x10"
3 74 62.75 4,31x10% 84.2 79.82 5.61x 10"
5 88 70.58 5.17x10° 96.0 85.53 6.27x 10"

( *time : grafting reaction time)
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Table 4. C. H. N. Ratios of Amidoxime Containing PP-AN Membrane

Sample Graft Reac- C(%) H(%) N(%) Total( %) Amidoxime( %)
tion Time
Original (hr) 78.24 13.12 0.00 91.36 —
1 68.35 11.68 9,25 89. 28 20.0
2 61.79 10.66 12.61 85.06 22.5
C-2400 -
3 60.97 10.47 13.14 84.58 29.8
5 58.93 10.17 13.94 83.04 33.5
1 69. 81 12.11 8.19 90. 11 22,2
2 61.82 10. 64 12.66 85.12 35.2
C-2502
3 61.20 10.45 15. 30 86.95 37.9
5 57.34 9.94 15.21 82.49 40.6
120 100
100# ~ 80
®
® 8o} £ 60
£ al 5 4 : £2400, 100KGy
s s W : C2502, 100KGy
- & O T 2400, 200K
g ol ] : C 2400, 100 K6y > 0 ; 0250 2um<gy
3 W : C 2502, 100 KGy . ‘ ' Y
O : C 2400, 200 KGy L - —
204 - '
@ : C 2502, 200 KGy o 1 2z 3 4 5 6
Reaction timeChr)
0 i . A 1 N

] 1 2 3 4 5 6
Reaction time(hr)
Fig. 3. Relationships between grafted polypropylene

and reaction time according to the various preirradia-
tions(100 KGy, 200 KGy).
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Fig. 4. Relationships between yield of amidoximation
and reaction time : preirradiation dose : 100KGy, 200
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