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Table 1 

Rubber Compound Recipes for Experiments 

AB-copolymer 170 3

. s-NBR

(hardness A:48 1,JIS K 6253-1997,tensile strength:2.12 

MPa, elongation at break:610 % JIS K 6251-1993)

(5mm 5mm) ,

.

AB-copolymer s-NBR 2.5g ,

DOP 35mL

, ,

100 mL .

AB-copolymer s-NBR

200 3 8

. ,

. ,

, THF(150 mL) .

THF , , ,

. ,

THF . , s-NBR

AB-copolymer , THF

, THF/n-hexane, chloroform/n-hexane
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Table 2

s-NBR

s-NBR

Table 2 

Soxhlet Extraction with Various Organic Solvents 
a

    Solvent   Extract Yield(%) 

Acetone   13.3 

 THF    9.2 

 Methylene chloride 10.2 

 Methanol   4.6 

 Chloroform   5.5 

 n-Hexane   0.9 

 Benzene   13.1 

 Toluene   12.3 

 Nitrobenzene  90
b

a Refluxed for 8h. 
b As THF-soluble fraction.
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DOP THF

s-NBR THF

Table 3 

THF-Soluble Fractions of AB-copolymer and s-NBR 

After Heating with Nitrobenzene or DOP  

at 200 ˚C for 3h
a

Sample    AB-copolymer         s-NBR 

DOP  Nitrobenzene  DOP  Nitrobenzene

Inii.Wt(g)   2.55    2.53     2.55     2.51 

Sol.Wt(g)    ~0     2.4     0.17     2.4    

Insol.Wt(g)  2.55   0.05        2.39     0.27 

aNitrobenzene and DOP(25 mL). 
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THF
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Fig.1 s-NBR

FT-IR

s-NBR
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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. 

Fig.2 s-NBR

THF
1
 H 

NMR

FT-IR
1
H NMR

s-NBR

THF

Fig.2  
1
H NMR 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 
a

Heating   s-NBR          AB-copolymer 

time(h)

      Mn /10 4 Mw 10 5 Mw/ Mn Mn /10 4 Mw 10 5 Mw/ Mn

0      -     -      -     7.83    2.65   3.38 

  3     0.20   0.13    6.32    0.25    0.13   5.02 

  8     0.14   0.08    5.64    0.19    0.12   6.09 

aNitrobenzene(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 

Fig.3 s-NBR

THF

s-NBR

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 , AB-copolymer ,

TG .

AB-copolymer s-NBR

. , s-NBR

.

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. 

Fig.5  DSC curves of (a) the original s-NBR and the 

THF-soluble fractions of s-NBRs heated with 

nitrobenzene at 200  for (b) 3 and (c) 8h. 

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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