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Fig. 2 The effect of radiating condition on the
photoreduction of BP

M radiating with PET film filtered UV; @ radiating
with PET film filtered UV and protecting by N,
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Fig. 3
photoreduction of BP in LDPE film
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The effect -of reaction temperature on the
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Table 1 Percent of gel resulted from photoreduction
of BP in LDPE film

l“ 2% 3# 4* 5'

Alpure film)  0.4550 0.4326 0.4205 0.4365 0.4553
A(film+BP)  0.7127 1.4569 1.8594 2.4900 2.8736
Perof ge(%) 1.20 30.90 40.2 44.73 40.78

Radiating with UV directly and protecting by N, ,60C

Table 2 Percent of gel resulted from photoreduction
of BP in LDPE film

11! 2% 3# 41’ 5’
A{pure film} 0.4604 0.4650 ¢.4385 0.4954 0.4827
A{film + BP) 0.7550 1.1216 1.9680 2.7000 2.9600
Per.of gel{ %) 0.0 0.50 3.12 20,79 22.98

Radiating with PET film filtered UV and protecting by N;,60C

2.3 SHEEENE
HE4TTLUER . (DERMNERPFREEH

L EERSIILFREHT . S4EH 25 BP &
BERAHTHERER TUEMN - RXVBES
REERAAEDN AMETEHMHEOEX, FEL
AFQ) S ERMmA. (2)EEn @P, A m PET
REXHEHERREANERBRVIER TRAG M
EHR, T —ENAE(Smin EH)E_FMEHA
KBET RARBLAT LANE N - BB S A X B
RIEHERMOEBRRE MERMEEHA
Y HEW, B SEWANHRRE, TN
M BP RS RF AA NREEHTABERES
BB, RS R MBS R R RS,
BERERE, HmEmSH; K2, diE %R
S, SR A X BN R A BRI E A
T B SLRE, A A T 8 4 R Y & fk 88 (3)
s AR ERMERENKREER , &L
BEAGTHEHERSRAL - ENEHEE: &
X1m PET B3t ,BP # 2min A 4 i B R )
Ik BEERGHFERK, MR, KESLE
ABPERR A SLDPEKE A EB AL RN

6—
5 -
4—
g5l
Y =
2._
ln—
&
% 100 200 300 400
¢ (min)
14r
i2}
10f
2
%] 6F
4k
2F /__‘__’4.._.
%15 20 30
1{min)

Fig. 4 The effect of radiationg condition on percent
of graft 0.4%

M radiating with PET film filtered UV and protecting
by N,; 4 radiating with UV directly and protecting
by N,; 4 radiating with PET film filtered UV

60T ,0.41% BP
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Fig- 5 The effect of concentration of BP on percent
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Fig. 6 The effect of reaction temperature on percent
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STUDY ON THE MECHANISM OF LDPE-AA VAPOR-PHASE
PHOTOGRAFTING SYSTEM

XU Shaogang, YANG Wantai
( Cotlege of Material Science and Engineering , Beifing University of Chemical Technology, Beijing 100029)

Abstract With benzophenone as photoinitiator,a two-step vapor-phase photografting of AA in LDPE film
has been studied mechanically. The diffusion of BP into LDPE film has been carried out by dipping LDPE
film into BP acetone solution for various periods of time and monitoring the concentrations in the film by
measuring its absorption at 254nm on a 756-MC spectrophotometer. The diffusion coefficient, which
decreased with the increasing of the concentration of BP, was between 0.8~2.0 X 10 m? *sec”*. This
moenitoring method was also used in the study of the photoreduction of BP. The results showed that, when
far UV(A <300nm) was filtered, the photoreduction became slow down apparently (7o s ~5 min}, while
Ty.5s was about 1 min when it was irradiated by UV directly,and this tendency became more obvious when
the oxygen was present. Like other photo reaction, the photoreduction has little dependence on the
temperature,and it resulted in the crosslinking of LDPE film also, the percent of gel depended on radiating
condition and amount of BP in LDPE film. The results of photografting under different conditions showed
that the percent of graft (G) increased quickly at first,and then leveled up. While the far UV was filtered,
G became lower at the beginning of the reaction than that while it was radiated by UV directly, but about
5 min later, there was little difference. Raising temperature could increase the percent of graft remarkably.
Furthermore, the grafting system showed some living polymerization character: The graft yield increased
continually even BP has been used up,which can be interpreted by the re-cleavage of the weak bond formed
by LDPE chain and semipinacol radicals. Based on these facts, a monomer diffusion controlling principle,
which was thought the main factor affecting the graft yield was discussed.

Key words Vapor-phase photografting, Diffusion, AA, LDPE



