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Table 1 Variation of particle size and distribution for PBL
at different irradiation absorbed dose

Absorbed dose Z Average mean Polydispersity
/kGy /nm index

0 94.7 034
442 86.4 0.19
73.6 839 0.22
250 78.9 0.28
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Fig.1 Tapping mode AFM phase images of PBL particles (a) and (b) FVBR particles
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Fig.2 Effects of irradiation absorbed dose on the volume
swelling ratio and ge] fraction of PBL films
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Fig3 Effects of irradiation absorbed dose on the molecular
weight between crosslink and crosslinking density of
PBL films
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Table 2 Mechanical properties of PBL films at different irradiation absorbed dose
Absorbed dose Tensile strength, T, Enlongation at break, L, Hardness Young's modulus, E
kGy /MPa 1% /Share A /MPa
0 0.73 270 29 0.17
129 0.57 216 32 0.20
1325 0.44 20 41 0.75

198.8 0.33 16 48 0.91
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Fig.5 Dynamic storage moduli, E’ (a) and loss tangent, Tan & (b) for the PBL films at different irradiation absorbed doses as a
function of temperature
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Vulcanization of polybutadiene latex induced by “Co y-rays irradiation

LIU Yuguang' HUANG Yudong' HOU Jing® GAO Deyu’ ZHANG Xuequan*
! (Department of Applied Chemistry, Harbin Institute of Technology, Harbin 150001, China)
% (Technical Physics Institute of Heilongjiang Academy of Sciences, Harbin 150086, China)
3 (Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022, China)

ABSTRACT Fully vulcanized polybutadiene rubber particles (FVBR) were prepared by polybutadiene latex (PBL)
vulcanization induced by ®Co y-rays irradiation, and the effect of absorbed dose on crosslinking behavior was stud-
ied. Mean diameter, diameter distribution and morphology of the particles in the PBL irradiated at different doses as
well as in the FVBR were characterized by laser particle analyzer and AFM. The crosslinking effect on the mechani-
cal properties of the films, by casting from PBL at different doses correspondingly, was evaluated by mechanical and
dynamic mechanical analysis (DMA) respectively. The results showed that the diameter and swelling property de-
creased with absorbed dose, while crosslink density and gel fraction increased. Moreover, the decrease of the tensile
strength and elongation at break, the increase of the hardness in shore A and young’s modulus (E), and the increase of

storage modulus (E”) and narrowing of loss tangent peak (Tan &) were all accounted for the increment of crosslinking.
The Charlesby-Pinner equation fits well with the PBL vulcanization in the range of absorbed doses from O to 200kGy.
KEYWORDS Radiation crosslinking, Vulcanization, Polybutadiene latex
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