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Fig.1 Conversion curves for various dose rate

A D= 3.16Gy/min, @ D = 6.30Gy/min, x D =
23.32Gy/min

[Silk] = 4g/100g solvent, [ AN]1= 8.866g/100g solvent;
T=25C
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Fig.2 Percentage grafting curves for various dose rate
® D=3.16Gy/min, M D =6.30Gy/min,

A [)=23,32Gy/min

{Silk]:[ AN] :[Solvent] =4:8.86:106; T=25TC
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Fig. 3 Grating efficiency curves for various dose rate

The conditions are the same as Fig. 2.
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Fig.4 PAN molecular weight of grafting curves for

different dose rates
BD = 3.16Gy/min, & D = 6.30Gy/min; The other

conditions are the same as Fig. 2.
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Fig.5 Effect of copper ion concentration on grafting
chain molecular weight
D= 6.30Gy/min; ¢ = 30min; The other conditions

are the same as Fig.2.
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BT B, B R R N (2) n(4) Tk

Table 1 The effect of copper ion concentration on conversion and

percentage grafting

[Cu* J{x107%) 11.62 23.24 34.86 46.48 58.1
Conversion( % ) 45.0 46.1 45.8 46.5 44.6

Percentage grafting ( %) 36.8 37.5 37.0 38.0 36.4

The same conditions as Fig. 5
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Fig.6 Conversion and grafting efficiency versus silk
content
[AN]=8.866% (W /W) ;D=6.30Gy/min;
Ittadiaction time:30min, T=25T
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Fig.7 Percentage grafting and grafting efficiency versus
monomer content
ISilk] =4% ( W/W); D = 6.30Gy/min; Irradiation time:
30min; T=25TC
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Fig.9 Molecular weight versus thonomer content

The same conditions as Fig. 7
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Fig. 10 The imfluence of “ post effect” on wviscosity of
grafting copolymerization product

[Silk]=4% (W /W), [AN] =8.866% ( W/ W): D =
6.30Gy/min; Irradiation time;30min, T = 25T
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Fig. 11 IR spectra of silk and silk-g-PAN
a) Silk-g-PAN; b) Silk
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Fig. 12 TGA curves of silk, PAN and silk-g-PAN
a) Silk-g-PAN(percentage grafting:37.1% ):b)PAN;
¢)Silk
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RADIATION GRAFTING OF ACRYLONITRILE ONTO SILK FIBERS

GE Xuewu, CHU Jiegen, XU Xiangling, ZHANG Zhicheng
{ Department of Applied Chiemistry , University of Science and Technology of China , Hefei  230026)

Abstract To synthesize novel modified fibers from waste silk fibroin, gamma-ray induced graft of
acrylonitrile onto silk fibroin in the solution of 60% ZnCl, was carried out. The effects of absorbed dose,
dose rate, copper ion, silk fibroin contents, monomer concentrations and “post effect” on monomer
conversion, percentage grafting, grafting efficiency and average molecular weight of grafting polymer were
examined. The grafting products were characterized with IR, TGA,DTA and other methods. It was found
and discussed that the initial grafting efficiency is mainly determined by [S]/[S] + [M], where [S] and
[M] are the concentrations of silk fibroin and monomer, respectively. Futhermore, the graft efficiency
increases with the increase of absorbed dose. It was noticed that the existence of Cu’* has a strong
inhibition effect on the molecular weight of grafted chain, and almost no effect on percentage grafting and
grafting efficiency. The thermodynamic properties of grafting products were much better than those of

natural silk.
Key words Silk, Acrylonitrile, Grafting copolymerization, ¥-Radiation induced



