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Abstract : The effects of various experimental conditions on the formation of carboxyl-ter-
minated polybutadiene liquid-rubbers prepared by free-radical initiation were investigated with
4, 4'-Azobis (4-cyano-valeric acid) as initiator. TLC separation of polymers by the difference
in end-group was applied to the determination of functionality distributions in liquid rubbers,

It was found that the liquid rubbers formed in the present free-radical polymerizations have
functionalities greater than 2.0. The results of TLC separation indicated that the products
include neither no functional nor mono-functional component, while the mono-functionality
has been generally found. These lead to the conclusion that termination mechanism in the

presently investigated butadiene polymerization is predominately by coupling reaction.
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Table . CTPB Liquid Rubbers

Sample Buta ACVA Time Temp Conv M, *Xx M./ COOH  Equivalent Functionality
Code mol//  mol% (hr) °C % 1073 » Wty weight COOH
Effect of Polymerization Time
01 1.79 4.03 12 65 20.2 3.4 1.77 2.89 1555 2.19
02 1.79 4.03 24 65 31.6 3.4 2.30 3-50 1285 2.65
03 1.79 4.03 48 65 50.3 3.5 2.90 4.08 1100 3.18
04 1.79 4.03 72 65 60. 3 5.7 3.40 2.88 1560 3.65
Effect of ACVA Concentration
11 1.79 1.04 24 65 28.0 6.1 2.45 2.04 201 2.77
12 1.79 2.06 24 65 29.5 5.1 3.55 1.81 2489 2.05
13 1.79 4.03 24 65 31.6 3.4 2.30 3.50 1285 2.65
14 1.79 7.75 24 65 32.5 3.4 1.82 3.50 1271 2.67
Effect of Monomer Concentration
21 1.79 4.03 24 65 31.6 3.4 2.30 3.50 1285 2.65
22 2.38 4.03 24 65 41.6 3.4 1. 50 3. 30 1358 2.50
23 7-14 4.03 24 65 30.0 3.6 1. 33 3.63 1240 2.90
Effect of Polymerization Temperature
31 1.79 4.03 24 55 22.8 3.4 2.2 2.67 1685 2.02
32 1.79 4.03 24 65 31.6 3.4 2.30 3.50 1285 2.65
33 1.79 4.03 24 75 29.3 5.4 3.41 2.30 1955 2.76
* M, values calculated from gel-permeation chromatography data.
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Table . TLC Developments with Single Solvents

) Dielectric R
Developer €o const PB® 02 CTPB®
Cyclohexane 0.04 2.02 0 0 0
p-Xylene 0.26 2.27 1 0 0
Toluene 0.29 2.38 1 0~0.2 0~0.2
THF 0.45 7.42 1 1 1

a) Solvent-strength parameter for aluminald.

b) Zero means sample immobile; unity means sample
migrates to solvent front.

¢) Nonfunctional reference sample.

d) Carboxyl-terminated polybutadiene reference sample
was obtained from the Phillips Petroleum Company.

e) Slightly tailing upward from the starting position.
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Figure 1. TLC chromatograms obtained with p-xylene

for liquid-rubber samples. Origin at bottom:

solvent front at top.
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Figure 2. TLC chromatograms obtained with p-xylene
for liquid-rubber samples. Origin at bottom;

solvent front at top.
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