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Abstract: The effect of absorbed dose, dose rate, cationic salts and solvent on the grafting yield was evaluated when
acrylic acid was grafted onto polypropylene fabric by simultaneous irradiation process. Low dose rate when irradiated
with the same absorbed dose led to a high grafting yield. On the other hand, the grafting yield increased with dose rate
in case the total irradiation time is equal, and the initial rate of grafting was found to be proportional to be 0.74 power
of dose rate. FeSO,-7H,0 was found to be the most effective additive for high grafting yield, while inhibiting homopoly-
mer formation. It was impossible to induce radiation grafting without the addition of the certain amount of salt, but the
grafting yield decreased with increasing metallic salt.
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Fig. 1. Effect of salt concentration on the grafting
of acrylic acid onto polypropylene fabric in
50% aqueous acrylic acid solution at a dose
rate of 1.5 kGy/h to a total dose of 10 kGy.
(@) CuSO,-5H.0, (M) FeSO,(NH,),-6H.0,
(A) FeSO,-7H,0, (¥) Cu(NO;),-3H,0,

(@) CuCl,-2H,0.
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Fig. 2. Effect of monomer concentration on the
grafting of acrylic acid onto polypropylene
fabric in H,0 at a dose rate of 1.5 kGy/h to
a total dose of 10 kGy. 1 x107*M salt ; (@)
CuS0,-5H,0, (W) FeSO,(NH,),-6H,0, (A)
FeSO,-7TH,0, (¥) Cu(NO,),-3H,0, (@)
CuCl,- 2H,0.
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Fig. 3. Effect of CuSO,-5H;0 concentration on the
grafting of acrylic acid onto polypropylene
fabric in 50% aqueous monomer solution at
a dose rate of 1.5 kGy/h. (@) 1x1073M,
(W) 25x10°°M, (A) 5X10°*M, (V) 75Xx

107°M.
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Fig. 4. Dependence of initial rate of grafting on the
concentration of CuS0O,-5H;0 in the 50% aq-
ueous acrylic acid solution.
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Fig. 5. Effect of dose rate on the grafting of acrylic
acid onto polypropylene fabric in 50% aque-
ous acrylic acid solution to a total dose of 10
kGy. 1x10™°M salt; (@) CuSO,-5H,0,
(M) FeSO,(NH,),-6H,0, (A) FeSO,-7H,0.
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Fig. 6. Logarithmic plot of the grafting rate versus
dose rate for the grafting of acrylic acid
onto polypropylene fabric in 50% agqueous
acrylic acid solution. 1X10™°M salt ; (@)
CuSO,-5H;0, (W) FeSO(NH,),-6H;0, (A)
FeS0,-7H,0.
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Fig. 7. Effect of salt type on the grafting of acrylic
acid onto polypropylene fabric in 50% aque-
ous monomer solution at a dose rate of 1.5
kGy/h. 1x10™*M salt ; (@) CuSO,-5H,0,
(M) FeSO«(NH,),-6H,0, (A) FeSO,-7H,0.
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Fig. 8. Logarithmic plot of the grafting yield versus
rradiation time for the grafting of acrylic
acid onto polypropylene fabric in 50% aque-
ous monomer solution at a dose rate of 1.5
kGy/h. 1x10™*M salt ; (@) CuSO,-5H,0,
(M) FeSO,(NH,),-6H,0, (A) FeSO,-7H,0.
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Fig. 9. Effect of solvent on the grafting of acrylic acid
onto polypropylene fabric in 50% aqueous mon-
omer solution at a dose rate of 1.5 kGy/h to a
total dose of 10 kGy. 1x10™M salt ; (@)
CuSO,-5H,0, (M) FeSO,(NH,),-6H,0, (&)
FeSO,-7H,0, (¥) Cu(NO;),-3H,0, () CuCl-
2H,0.
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Fig. 10. Effect of solvent composition and monomer
concentration on the grafting of acrylic
acid onto polypropylene fabric at a dose
rate of 1.5 kGy/h to a total dose of 10 kGy
in the presence of 1x107*M CuSO,-5H,0.
Acrylic acid ; (@) 30%, (W) 50%, (A)
70%.
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