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ABSTRACT : PP-g-(AN/Sty) was synthesized by grafting with acrylonitrile (AN) and styrene (Sty) onto PP
staple fiber using an electron beam accelerator and followed by amidoximination and phosphorylation.
Mole fraction of AN in the graft chain increased with the increase of the AN content in the monomer
mixture. The highest AN grafting yield of 45% was obtained at a monomer ratio of 40 vol% AN/60 vol%
Sty. Mole fraction of AN in the graft chain decreased with the increase of methanol amount used as solvent.
As reaction temperature increased, the grafting yield of copolymer increased and reached equilibrium at
50 C. Amount of amidoxime group in fibrous ion exchanger was increased as increasing amount of
hydroxylamine, and the maximum content of amidoxime group was observed at 5.8 mmol/g with the 9 wt%
hydroxylamine concentration. Content of phosphorous group in fibrous ion exchanger increased up to 0.5 N
phosphoric acid concentration, and then leveled off. The adsorption ability of the copolymer for uranyl ion
by the chelating adsorbents was in the following order : bifunctional PP-g-(AN/Sty) > amidoximated PP-g-
(AN/Sty) > phosphorylated PP-g-(AN/Sty).

Keywords ' irradiation grafting, comonomer, amidoximation, phosphorylation.
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Table 1. Synthetic Conditions of PP-g-(AN/Sty) Co-
polymer

reaction  reaction time
temperature (hrs)

Exp. AN contentin scontentin composition
No. comonomer comonomer of Solvent

(vol%) (vol%) (vol%) ()
1 100 0
2 80 20
3 60 40 0,20,40, 30,4050, 5
4 40 60 60, 80 60, 70, 80
5 20 80
6 0 100
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Table 2. Amidoximation Conditions of PP-g-(AN/Sty)
Copolymer

parameters values
HA concentration (wt%) 3~9
cosolvent ratio in solution methanol/H,O = 1/1
reaction temperature (C) 30
reaction time (hr) 12
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Table 3. Condition of Phosphorylation

_parameters values

PAc concentration (N) 0.1,03,0.5,1.0

benzene in solution (vol%) 60

reaction temperature (C) 60

reaction time (hr) 3
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Figure 1. Grafting yield (%) of Sty and AN onto PP for
various monomer content of AN/Sty (methanol 40 vol%,
reaction temperature 50 C, reaction time 5 hrs).
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Figure 2. Relationship of mole fraction of AN in the graft
chain, AN graft yield and AN content in the monomers
(methanol 40 vol%, reaction temperature 50 C, reaction time
5 hrs).
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Figure 3. Grafting yield (%) of PP-g-(AN/Sty) graft co-
polymer for monomer content in solution (AN/Sty=40/60,
reaction temperature 50 C, reacition time 5 hrs).
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Table 4. Basic Properties of Amidoximated PP-g-
(AN/Sty) Fibrous Ion Exchanger

HA conversion amountof ionexchange — water

material Wt%) (%) AQ groups capacity(meq/g) uptake (%)
3 792 49 342 10.3
amidoximated ~ § 83.2 54 3.61 10.6
PP-g-(AN/Sty) 7 85.1 57 3.68 104
9 85.7 58 3.70 10.1

Table 5. Basic Properties of Bifunctional PP-g-
(AN/Sty) Fibrous Ion Exchanger

amountof ionexchange water degree of
phosphorous  capacity  uptake hydrolysis
goups  (meqig) (%) (%)

. conversion
material  PAc
(%)

OIN 264 26 381 315 152
DR gaN 291 28 3 M2 160
avey SN BS 31 3w k9

ION_ 186 19 27 23 103
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