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Abstract: Acrylic acid was graft-copolymerized on polyethylene film in the presence of additives such as acid and FeSO,
(NH,):S0,-6H,0 using peroxide grafting technique by y-ray and electron beam, and the effect of FeSO,(NH,).S0,-6H,0 and
acid on the grafting yield was evaluated. The grafting mechanism and the physical property of grafted films were also exam-
ined. The results showed that the inclusion of FeSO,(NH,),S0, 6H,0 in acidified acrylic acid grafting solution was extremely
beneficial and led to a most unusual enhancement effect in the radiation grafting. In the other hand, inclusion of mineral acid
in the grafting solution in the absence of FeSO,(NH,)SO,:6H0 could not lead to the suitable grafting reaction by the severe
homopolymerization of acrylic acid. The addition of H,SO, and HCl led to much higher grafting yield than HNO, and CH,
COOH. It was shown that grafting yield of y-ray irradiated-polyethylene was higher than that of electron beam irradiated-
polyethylene.
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Fig. 1. Chemiluminescence decay curves of LDPE
and HDPE irradiated by y-ray in the cir-
cumstance of nitrogen and air; a) LDPE ir-
radiated in air, (b) LDPE irradiated in nitro-
gen, ¢) HDPE irradiated in air, (d) HDPE
irradiated in nitrogen, (e) Unirradiated
LDPE.
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Fig. 2. Effect of FeSO,(NH,),S0,-6H,0 concentra-
tion on the degree of grafting at reaction
temperature 70°C : Monomer concentration
30V%, H,SO, concentration 0.2M, reaction
time 3hrs; (O) 7Mrad, (X) 5Mrad, (A)
3Mrad.
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Fig. 3. Effect of H,SO, concentration on the degree
of grafting : Reaction temperature 70,
monomer concentration 30V %, FeSO,(NH,),
S0,-6H.0 concentration 2.5x1073M, reac-
tion time 3hrs; (O) 7Mrad, (X) 5Mrad, (A)
3Mrad.
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Fig. 4. The effect of acid on the degree of grafting
at reaction temperature 70°C : Preirradia-
tion dose 5Mrad, acid concentration 0.2M,
FeSO,(NH,),S0,-6H,0 concentration 2.5X
107°M, reaction time 3hrs; (0) H,SO,, (X)
HCI, (A) CH,COCH, ( o) HNO..
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Fig. 5. Effect of monomer concentration on the de-
gree of grafting at reaction temperature 70
€ : H,S0O, concentration 0.2M, FeSO,(NH,),
SO,:6H;0 concentration 2.5x107°M, reac-
tion time 3hrs; (O) 7Mrad, (X) 5Mrad,
(A) 3Mrad.
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Fig. 6. The effect of reaction time on the degree of
grafting at reaction temperature 70°C :
Monomer concentration 30V%, H,SO, con-
centration 0.2M, FeSO,(NH,),SO,-6H,0 con-
centration 2.5X107°M; (0O) 7Mrad, (X)
5Mrad, (A ) 3Mrad.
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Fig. 7. The comparison of grafting yield between y-
ray and electron beam at irradiation dose
5Mrad : Reaction temperature 70°C, mono-
mer concentration 30V%, H,SO, concentra-
tion 0.2M, FeSO,(NH,),S0,-6H,0 concentra-
tion 25x107*M; (0) y-ray, (X) Electron
beam.
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Fig. 8. Chemiluminescence decay curves of (a) y-
irradiated, (b) electron beam-irradiated LDPE
in the circumstance of the air.
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Table 1. The Gel Percent of Low Density Polyethyl-
ene [rradiated by y-Ray and Electron
Beam

Irradiation Dose Gel Percent

y-Ray Electron Beam
3 - 1
5 - 2
7 - 9
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Fig. 9. The comparison of grafting yield between 7-
ray and electron beam irradiation at irradia-
tion dose 5Mrad : Reaction temperature 70
°C, H.S0, concentration 0.2M, FeSO,(NH,).
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