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Abstract: Carboxylic acid group was introduced onto polyethylene (PE) film by the
grafting of acrylic acid onto PE film irradiated with electron beam. The grafting
condition such as reaction temperature, additives, total irradiation dose, thickness of PE
film, and monomer concentration was examined. The extent of grafting was found to
increase with increasing reaction temperature and total irradiation dose. The grafting
yield was much enhanced with the addition of both FeSO, 7H,0 and H,SO,.

1. INTRODUCTION

Grafting  polymerization provides a
convenient method for the modification of
chemical and physical properties of
polymeric materials, and is of particular
interest for the synthesis of hydrophilic
membranes since commercially available
polymer film can be as the substrate.
Radiation grafting is one of the most
promising methods because of large
transmittance of ionizing radiation into
polymer matrix, readily creation active sites
for initiating grafting.

In this study, the PE film modified with
carboxylic acid group was prepared by
radiation grafting of acrylic acid(AAc) onto
PE film. The grafting condition such as
reaction temperature, additives, total
irradiation dose, thickness of PE film, and
monomer concentration was discussed,
Furthermore, the PE film modified with
carboxylic acid group was characterized by

IR, SEM, and ESCA.

2. EXPERIMENTAL
2.1 Material
Commercially available polyethylene

film(Tea-Syeng Chemistry Co., in Korea) of
thickness 300, 500 and 900 um, respectively,
were obtained. The PE film with porosity
was used. The AAc(Merck KGaA, in
Germany) and methyl alcohol(Merck KGaA,
in Germany) was used as received. Other
chemicals were reagent grade and used
without further purification.

2.2 Grafting procedure

The PE film of size 5X 5¢cm was irradiated
by electron beam under atmospheric
pressure and ambient temperatures, and then
immediately irradiated PE film was reacted
with  monomer. The monomer and
homopolymer after grafting of AAc were
removed with distilled water and then
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methyl alcohol. PE film obtained by grafting
copolymerization was dried in vacuum oven
at 60C for 7hrs. To study the effects of
various parameters on the grafting
copolymerization, the degree of grafting is
defined as

Grafting yield(%) =(( Wg -W,)/ W;) x 100

Where Wg and W, denote the weights of the
grafted and the wungrafted PE film,
respectively.

3. RESULTS AND DISCUSSION

Figure 1 shows the effects of total irradiation
dose on the grafting of AAc onto PE film
with a various thickness at 60°C for lhr in
MeOH in the presence of both 0.2wt%FeSO,
 7H,0 and 0.01 vol.% H,SO,.
The degree of grafting increases with total
irradiation dose. In the case of PE film with
porosity, the degree of grafting is higher and
is 148% at dose 38.9kGy.

The effects of AAc concentration on the
grafting of AAc onto PE film at 60°C for
lhr in MeOH in the presence of both
0.2wt%FeSO,- 7H,0 and 0.01vol.% H,SO,
as a function of various irradiation doses are
showed in Figure 2. As irradiation doses

and AAc concentrations increase, the
grafting yield becomes high. The degree of
grafting increases rapidly above the

irradiation dose of 20.9kGy.

The reaction time on the grafting of
AAc onto PE film irradiatied with 16.7kGy
at 30C is showed in Figure 3. The grafting
yield increases with increasing reaction
time..

Figure 4 shows the effects of additives
on the grafting of AAc onto PE film at 30C
for 1hr in MeOH in the presence of both

0.2wt%FeSO,* 7H,O and 0.01 vol.% H,SO,

and in the absence of them. Here, irradiation
dose is at 20.9kGy, and the thickness of PE

film is at 500 #m. In the presence of both
0.2wt%FeSO,- 7H,0 and 0.01 vol.% H,SO,

the grafting yield is higher than in the
absence of them.
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