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Tab. 1 Content of acrylonitrile, 1,2-and 1,4-butadiene units at different conversions

Sample

Molar fraction of Acrylonitrile

Molar fraction of butadiene units /%

1% 1,4- Butadiene 1,2- Butadiene
A-1 332 59.7 7.1
A-2 30.0 61.8 8.2
A-3 27.2 63.6 9.2
A-4 24.4 65.5 10.1

Tab. 2 Distribution of the triad sequences at different
conversions

Molar fraction of triad sequence /%

Sample ABA BBA BBB BAB
A-1 257 7.9 32.6 338
A2 24.1 7.6 37.5 30.8
A-3 222 7.8 418 282
A-4 20.5 7.2 46.8 255
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Fig. 1 '"H-NMR spectra of A-1, A-2, A-3 and A-4
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Tab. 3 Results of characteristic peaks

R
1 2.58 BAB CH
2 5.41 BBB =CH—
3 5.49 BBA =CH—
4 5.54 ABA =CH—
2.87 BAA
3.05 AAA
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Fig. 2 'H-NMR spectra of different acrylonitrile
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Tab. 4 Distribution of the triad sequences of different acrylonitrile

Molar fraction of

Molar fraction of triad sequence/%

acrylonitrile /% ABA BBA BBB BAB
24.4 20.5 7.2 46.8 25.5
30.3 24.6 11.3 33.1 30.9
353 28.0 11.1 24.8 36.0
42.8 31.2 10.3 17.3 41.1
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Tab. 5 Relative content of triad sequence and glass-transition temperature

Molar fraction of triad sequence/% TJ/C
Sample
ABA BBA BBB BAB
C-1 28.1 10.8 24.6 36.3 -23.9
C-2 28.0 11.1 24.8 36.0 -23.8
C-3 24.2 11.1 33.5 31.2 -24.2




Tab. 6 Average chain length and content of 1,2-and 1,4-butadiene units

Molar fraction of

Molar fraction of

Molar fraction of butadiene units /%

Sample L.AN/% LBd/% 1,4- Butadiene 1,2- Butadiene
o1 1 1.89 58 6.2
o 1 1.90 58.5 6.2
3 1 231 61.6 8.1
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Sequence Structure and Glass Transition Temperature of Butadiene
Acrylonitrile Copolymerization

Zongxing Che', Shangjun Chen', Haoshuai Zheng', Xue Guo', Zhibo Li’, Guangqin Pan'
(1. College of Environmental and Safety Engineering, Qingdao University of Science & Technology, 2. College of
Polymer Science and Engineering, Qingdao University of Science & Technology ,Qingdao 266100,China)

ABSTRACT: The sequence structures of nitrile rubber prepared by emulsion polymerization were characterized
by 'H-NMR, and glass transition temperature (7,) of the copolymers was characterized by differential scanning
calorimetry (DSC). The results show that there are four ABA\BBA\BAB\BBB sequence structures in the emulsion
polymerized NBR. With the increase of conversion rate, the contents of ABA\BBA\BAB\BBB sequence structure
also show regular changes. The trend of change is that the contents of ABA\BBA\BAB sequence decrease
gradually. The content of BBB sequence structure shows an upward trend. The contents of BAB\BBA\BAB
sequence increase gradually and BBB sequence decreases in nitrile butadiene rubber containing acrylonitrile. The
sequence structure also has a certain influence on glass transition temperature of NBR.

Keywords: nitrile butadiene rubber; sequence structure; emulsion polymerization; nuclear magnetic resonance;
glass transition temperature



