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Radiation Grafting of Acrylonitrile onto Polyester Fiber as the
Reinforcing Filler for Poly(vinyl Chloride)

*
Kanako KAJT and Isuke ANDO

Osaka Laboratory-for Radiation Chemistry

Takasaki Radiation Chemistry Research Establishment, JAERT

{ Received October 14, 1985 )

Studies have been carried out on radiation-inducrd grafting of
acrylonitrile onto polyester fiber and on the properties of the grafted
fiber in an attempt to increase the strength of polyester fiber.
reinforced soft poly (vinyl chloride) (PVC) sheet by improving the
adhesive property of the polyester fiber to PVC.

The grafting reaction was found to proceed smoothly even at rocm
temperature using ethylene dichloride as swelling agent of polyester.
idhesive strength of the polyester fiber to PVC was increased by the
grafting of the fiber. It was revealed that the strength of the PVC
sheet containing untreated polyester fiber is lower than that of the
oliginal PVC sheet, whereas the strength of PVC sheet reinforced with
the grafted fiber is higher than that of the original FVC.

Keywords: Radiation Effects, Grafting, Polyester Fiber, Poly Vinyl Chloride,
Reinforcing Filler, Adhesion, Strength, Sheet

* Tokyo Seat Co. Ltd.
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Table 1 Grafting of acrylonitrile onto polyester fiber
at different dose rate.
acrylonitrile : ethylene dichloride = 2:1({by vol.)

Dose rate’ Irrad. time Graft hppearance of monomer
(rad/h) (h) (8)  soln. after irradiation
1,7 x 10° 1 6.5 solid (hard)
" 3 11,7 "
9.3 x 10° 1 3.4 turbid soln.
" 3 8.2 solid (hard)
“ 7 12,3 "
2.6 x 10° 3 5.7 solid (hard)
" 7 8.3 "
6.2 X 103 7 5.2 turbid soln.
v 16

6.2 solid{soft}

Table 2 7Tensile properties of acrylonitrile graft

polyester fiber

Graft Denier Strength Tenacity Elongation

() (a) {g) {g/a) (%)
0 29.7 135 4.5 98

8.2 32.1 148 4.5 110

.6 32.3 137 4.2 BS
11.6 33.1 144 4.4 120
11.7 33.2 144 4.3 160
12.5 33.4 136 4.1 80
18.8 35.3 145 4.1 100

Table 3 Mechanical properties of graft polyester fiber (g-PET)
-soft poly({vinyl chloride) (PVC) canposite

Sample Tensile strength Elongation
(Kgfhng) (%)
FVC sheet 1.48 230
g-PET- PVC camposite” 1.64 168

* 2wt. % fiber in soft BVC
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Fig. 1 Grafting of acrylonitrile onto polyester fiber
at different dose rates.
acrylonitrile : ethylene dichloride = 2:1{(by vol.)
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Fig. 3 Effect of monomer concenfration on the grafting
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