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Studies on Decrosslinking Reaction of Nitrile Butadiene Rubber
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Table 1

Rubber Compound Recipes for Experiments

Ingredient phr?
Copolymer 100 b
Stearic acid 1
Zinc oxide 5
Sulfur 0.3
Accelerator A(thiazoles) 2
Accelerator B(thiurams) 1.8
Accelarator C(thiurams) 1.7

2 Parts per hundred parts of rubber.
b poly(acrylonitrile-co-butadiene).
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Table 2

Soxhlet Extraction with Various Organic Solvents *

Solvent Extract Yield(%)
Acetone 13.3
THF 9.2
Methylene chloride 10.2
Methanol 4.6
Chloroform 55
n-Hexane 0.9
Benzene 13.1
Toluene 12.3
Nitrobenzene =90"

? Refluxed for 8h.

> As THF-soluble fraction.
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Table 3
THF-Soluble Fractions of AB-copolymer and s-NBR
After Heating with Nitrobenzene or DOP

at 200 °C for 3h®
Sample AB-copolymer s-NBR
DOP_Nitrobenzene DOP_Nitrobenzene
Inii. Wt(g) 2.55 2.53 2.55 2.51
Sol.Wt(g) ~0 24 0.17 24
InsolL.Wt(g) 2.55= 0.05 2.39 0.27

*Nitrobenzene and DOP(25 mL).
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Fig.1 FT-IR spectra of (a) the original s-NBR and
(b) the THF-soluble fractions of s-NBR heated with
nitrobenzene at 200 °C for 3h.
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Fig.2 "HNMR spectra of the THF-soluble fractions
of s-NBR heated with nitrobenzene for(a) 3 and (b)
8h.
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Table 4
Molecular Weight of THF-Soluble Fractions of
AB-Copolymers and s-NBRs Before and After
Heating with Nitrobenzene at 200 °C for 3 and 8h *

Heating  s-NBR

time(h)

AB-copolymer

M,/104M,, /10 °M/M, M,/10*M,, /10 M,/ M,

0 - - - 7.83 2.65 3.38
3 020 0.13 6.32 0.25 0.13 5.02
8 0.14  0.08 5.64 0.19 0.12 6.09
*Nitrobenzene(35 mL).
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Table 5
Microstructures|[1,4-and1,2-butadiene(Bd)] of
AB-Copolymers and s-NBRs Before and After

Heating with Nitrobenzene at 200 °C for 3h

FT-IR 'H NMR

Sample

1,4-Bd 1,2-Bd 1,4-Bd 1,2-Bd

AB-copolymer

g 0.16
(original)

0.894

AB-copolymer
(after shearing)
AB-copolymer
(THF-soluble fraction)

s-NBR
(THF-soluble fraction)
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Fig.3 TG analysis curves of (a) the original s-NBR
and the THF-soluble fractions of s-NBRs heated with
nitrobenzene at 200 °C for (b) 3 and (c) 8h.
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Fig.4 TG analysis curves of (a) the original
AB-copolymer and the THF-soluble fractions of
AB-copolymers heated with nitrobenzene at 200 °C
for 3(b) and (c) 8h.

EXO

o
B

=

N/

T T T T T
-100 -50 0 50 100 150 200

ENDO

Temperature (°C)

Fig.5 DSC curves of (a) the original s-NBR and the
THF-soluble fractions of s-NBRs heated with
nitrobenzene at 200 °C for (b) 3 and (c) 8h.
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Fig.6 DSC curves of (a) the original AB-copolymer
and the THF-soluble fractions of AB-copolymers
heated with nitrobenzene at 200 °C for (b) 3 and (c)
8h.
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