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Figure 1 DSC scan curve of unvulcanized natural rubber
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Figure 2 DSC heating curve of unvulcanized natural rubber at low temperature
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Figure 3 DSC heating curve of low temperature crystallization of natural rubber
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Figure 4 DSC heating curve of natural rubber vulcanizate at low temperature for 8h
.
14000 . — 1
— ARHFABIE 25C G Ih XHEAEE] | 2
12000 4 =3
- ]
. 10000 8 \/
: =
3 3000
,E- 6000
E
Z 4000

2000 4

20 3‘0 4‘0 5‘0 60 70
TWO-Theta (deg)

a

5 R KRB —25C

c

+ B
él‘lﬂﬂ

40 50
TWO-Theta (deg)

b

R KA X S AT 5 &

60

Figure 5 X-ray diffraction pattern of unvulcanized natural rubber —25°C crystals at different times
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Figure 6 Low temperature wide-angle X-ray diffraction curve of natural rubber vulcanizate
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Figure 8 Low temperature X-ray diffraction curve of natural rubber vulcanizate and unvulcanized natural rubber
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Figure 9 Relationship between crystallinity and crystallization time of unvulcanized natural rubber
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Analysis of Low Temperature Crystallization Properties of Natural Rubber

ZHENG Xing-bang, WEI Yan-chan, LUO Ming-chao, LIAO Shuang-quan”
(Key Laboratory of Tropical Island Resources Advanced Materials, Ministry of Education, College of Materials
and Chemical Engineering , Hainan University . Haikou 570228, China)

Abstract: As a green self-reinforcing polymer material, natural rubber has the advantage that synthetic rubber can't
match. There have been a lot of literature reports on strain-induced crystallization of natural rubber, but there are few
reports on the research of low-temperature crystallization of natural rubber. The research on low-temperature crystallization
of natural rubber has theoretical guiding significance for the production of low-temperature resistant natural rubber
products. In this paper, the low temperature crystallinity and grain size of natural rubber were studied by differential
scanning calorimetry (DSC) and wide-angle X-ray diffraction (WAXD). The results show that there are two kinds of
crystals when natural rubber is crystallized at low temperature. The crystallinity increases with the crystallization time, and
it crystallizes completely at about 5 h. The crystallinity and grain size of natural rubber do not change. It indicates that the
increase in the crystallinity of low-temperature crystallinity of natural rubber is derived from the increase in grain size rather
than the increase in the number of grains.

Key words: Natural rubber; LLow temperature crystallization; DSC; WAXD
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