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he unsaturation content of various polybutadiene (PBD) types of 1,4-

cis, l,4-trans and 1,2-vinyl isomers with different molecular weights

was investigated. An important parameter for unsaturation content of
polybutadiene would be the determination of olefinic and aliphatic contents for three
types of isomers. For this purpose, proton and carbon nuclear magnetic resonance
spectroscopy methods were employed for determination of 1,4-cis, 1,4-trans and
1,2-vinyl contents. A change of adjustable parameter of NMR software was made
for accurate integrals giving better results. The accuracy in calculation of low
molecular weight PBD, surface area of chain end group decreased in aliphatic region.
Furthermore, the changing of unsaturation content versus time was considered for
1,2-PBD and 1,4-PBD in thermal degradation conditions at 250°C. NMR results
showed that during heating, the unsaturation content decreased for 1,2-PBD and
was not changed for 1,4-PBD. In fact, the basic factor responsible for changing of
unsaturation content in thermal degradation of PBD may be due to the presence of
1,2-vinyl isomer. Finally, changing in unsaturation content versus time was observed
for 1,2-PBD and 1,4-PBD in thermo-oxidative degradation conditions at 100°C. The
NMR results showed that at extended time, the unsaturation content decreased for
1,4-PBD and was not changed for 1,2-PBD. Moreover, the basic factor for changes in
unsaturation content in thermo-oxidative degradation of PBD is due to the presence

of 1,4-cis and 1,4-trans isomers.
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