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ABSTRACT PP-g-(AN/Sy) was synthesized by grafting with acrylonitrile (AN) and styrene (Sy) onto PP
staple fiber using an electron beam accelerator and followed by amidoximinaion 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%
Sy. 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 . 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/Sy) amidoximated PP-g-
(AN/SY) phosphorylated PP-g-(AN/Sy).

Keywords irradiation grafting, comonomer, amidoximation, phosphorylation.
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Table 1. Synthetic Conditions of PP-g-(AN/Sty) Co-
) polymer
' ' Exp. AN contentin scontentin composition  reection  reactiontime
No. comonomer comonomer  of Solvent  temperature (hrs)
(vol%) (vol%) (vol%) ()
1 100 0
2 2 80 20
' 3 60 0 020,40, 30,405, ;
4 40 60 60, 80 60, 70, 80
(trunk - polymer) () 5 20 80
100 g/n¥, 20 nm 6 0 100
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CE Instrument (model : EA 1110)
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Wgy =Sty weight inthe graft chain = (W, - Wp) - Wy (3)

Mole fraction of AN units= (W,y/53)/(W,y/53+Wsg, /104) (4)
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. HA NH,OH HC
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1 1(vol%)
60 24
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Amoung of amidoxime groups (mmol /g)=2TV\{’ 1000 (5)
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Conversion in amidoximat ion - Wo- W/s3, 100 (6

(W - W)/53

Wo PP W W

Table 2. Amidoximation Conditions of PP-g-(AN/Sty)
Copolymer

parameters vaues
HA concentration (Wt%) 39
cosolvent ratio in solution methanol/H,0 = 1/1
reaction temperature () 80
reaction time (hr) 12
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Table 3. Condition of Phosphorylation

paameters vaues
PAc concentration (N) 0.1,03,05,10
benzene in solution (vol%) 60
reaction temperature () 60
regction time (hr) 3

, 33 HA

,53 AN
(-POsH)
Table 3
60 vol%
2
soxhlet 6
™

Amount of phophoric acid groups (mmal/g) =

—(\/\/2 V\{)/Sl'looo @)
W,
W W
,81
01g 250 mL
0.1 N HCI
50 mL 24
10 mL
0.1 N NaOH

®

Capaci — (VNaOH, NNaOH)_ 5 (VHCI ] NHCI)
ty (medfe) = weight of fibrous ion exchanger ®

Nya HCl
VNaoH NaOH

mL

» NvaoH

1g 50

©
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Figure 1. Grafting yield (%) of $ and AN onto PP for
various monomer content of AN/Sy (methanol 40 vol%,

reaction temperature 50 |, reactiontime5 hrs).
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Figure 2. Reationship of mole fraction of AN in the graft
chain, AN graft yield and AN content in the monomers
(methanal 40 vol%, reaction temperature 50, reaction time

5hrs).
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Figure 3. Grafting yield (%) of PP-g-(AN/Sy) graft co-
polymer for monomer content in solution (AN/Sy 40/60,
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Figure 4. Relaionship of mole fraction of AN in the graft ;
chain, AN graft yield and methanol content in monomers HA 5 wt% 10.6 . Table 5
(AN/Sy  40/60, reection temperature 50 |, reeditiontime5hrs).
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Figure 5. Grafting yield (%) of B and AN onto PP for Figure 6. Relationship of mole fraction of AN in the graft
various reaction temperature (AN/Sy 30/70, methanol 40 chain, AN graft yield and AN content in the monomers
vol%, reaction time 5 hrs). (AN/SY  30/70, methanol 40 vol%, reaction time 5 hrs).
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Table 4. Basic Properties of Amidoximated PP-g-
(AN/Sty) Fibrous lon Exchanger

HA oconverson amountof ionexchange — waer

MA@ AO groups cepasiy(meglg) upicke (%)
3 79.2 49 342 10.3
amidoximated 5 83.2 5.4 361 10.6
PP-g-(AN/Sy) 7 85.1 5.7 368 10.4
9 85.7 5.8 3.70 10.1

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

. anountof ionexchange water  degrescf
oon\&)s o phosphorous  capacity  uptake hydrolysis
gops  (meyg)  (B) (%)
01N 264 2.6 381 35 152

maeid  PAc

b'f‘;,”g'g‘_’”d 03N 297 28 387 342 160
(ANSY) 05N 335 31 393 $HI9 174
10N 186 1.9 2.78 23 103
PAc 05 N 31
mmol/g
PAc
PAc
PAN (-C N)
Chin 14
50 ppm
PP-g-(AN/Sy),
PP-g-(AN/Sy) PP-g-(AN/Sy)
pH 8
Foure 7
Figure 7
30
PP-g-(AN/Sy), PP-g(AN/Sy)
PP-g-(AN/Sy)

25.2, 45.8 51.3 meq/g
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Figure 7. Uranium uptake of various ion exchangers. Adsorp-
tion conditions : continuous process, pH 8, degree of grafting
150%.
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