22 5 Vol.22, No.5
2004 10 J. Radiat. Res. Radiat. Process. October 2004
1 2 1 1 1 1 1
! 150086
2 150080
Y
FTIR PP
PP 70 4h
200%
0644 TQ31
60 24h
[1] PP
[2,3] PE PP G= Wl - WO /Wo
[4] G W, PP Wo
PP
2
Y
1
11
PP [4]
AA AM FeSO4 PP
5
12 8x10°Gy PP
0, 3.7x10"Bq FTIR Bruker 21 PP AM
1.3 PP
“Coy 5] OH
100Gy/min -20 16]
/
PE OH- OH
10min Fe
PP
PP 1b AM
00CFCADGY06
1954 2 2003 Freiberg
2003-12-25 2004-03-16



319
2%—35% 100 1
-— S
80 .
®
3 60
% 40 |
G
20 |
300 . . .
250 ! g ' ‘
3 4 5 6 7
. 200 g Time/ h
e Fig.2 Relationship between reaction time and graft ratio
£ 150 m AM, @ AA (5x10°Gy)
& 100
S0 -
——g—h ¢ £
v 10 20 30 40 £
Concentration / % §
Fig.1 Relationship between concentration and graft ratio
(grafted at 70 )
a: AA (4.3x10°Gy); b: AM ( 5x10*Gy); : : . : . . .
C'AA( 5X104Gy) 3500 3000 2500 2000 1500 1000 500
' Wavenumber / cnr'!
Fig.3 FTIR spectra of PP before(a) and after(b) graft
22 PP AA co-polymerization (Bruker FTIR)
AM AA PP 25 PP
la Ic PP
AM  AA 4 48hPP 10%
AM AA 15
AM 4 o
la lc PP = g | ’_f-""'---_-
AA 3 W
AA 10% s o
5x10*Gy 43x10°Gy 8% 2 o
= I -
97% i
[51] i i} i i (]
2 3 - Imdic ! mn
: Fig.4 PP moisture absorption
O: Grafted PP, GR 50%, 0: The control
70 20% ’
2 2 5 PP
4—o6h Ll
4h °
£10
E-
2
24 FTIR §
g0s
3 PP FTIR KBr g
PP AA  1665cm Cc=0 0 0100 150
e/ min
3440cm ' OH AA

Fig.5 Influence of graft on the PP moisture absorption
PP ¢: the control, A: irradiated PP, O: grafted PP



320

22

PP
3
PP
10%
PP 70
4h

AM  AA 200%
PP

1 Chapiro A. Radiation Chemistry of Polymer System. New

York: Interscience Publisher, 1962. 690-692
NHO Y C, Garnett J L, Dwirjanyn P A. J Polym Sci Part
A, Polymer Chem, 1993, 31(6): 1621-1623

, , , - ,2000, 1: 32-35
CHEN Daitao, SHI Nai, XIE Liqing, €t al. Acta Polymer
Sinica, 2000, 1: 32-35

, . , 1998, 21(9): 539-543
CHEN lJie, LU Yongchang. Nucl Tech, 1998, 21(9):
539-543
FA
, 1962. 98-99

Frank A. Bovey, The Effects of Ionizing Radiation on
Nature and Synthetic high Polymers, translated by QIAN
Baogong et al, Beijing: Science Press, 1962. 98-99
Nho Youngchang, JIN Joonha. The Fifth International
Conference on Radiation Curing, Bangkok, Chulalongkorn
University, 1995. 389-395

Property modification of polypropylenefiber by radiation graft co-polymerization
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ABSTRACT Graft co-polymerization of acrylic acid (AA) and the acrylamide onto polypropylene (PP) fibers using

pre-irradiation of y-rays was studied. Characterization by FTIR showed that monomers were grafted onto the PP

fibers. Results of the experiments with the grafted PP fibers showed that the grafting ratio could be improved by

increasing the monomer concentration and absorbed dose of the grafting system. At 70 , the grafting reaction was

finished in about 4 hours. The grafting ratio could be as high as 200% by properly selecting the reaction conditions.

Moisture absorption property of the PP fibers was improved.
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