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ABSTRACT. Carboxyl-terminated polybutadiene was prepared by free-radical polymerization
using 4, 4'-azobis-[4-cyano valeric acid] as an initiator and the effect of initiator concentration
on polymer properties was investigated. Polymerization of the carboxyl-terminated polybutadiene
was carried out varying the initiator concentration reacting with a constant butadiene concentra-
tion. The carboxyl weight percent decreased with increasing initiator concentration. The conver-
sion was proportional to the square root of initiator concentration, giving a functionality greater

than 2.0 which is consistent with the general tendency of free radical polymerization.
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Table1. Conversion of carboxyl-terminated poly-
butadine at various initiator concentr concentration.

Butad Initiato(r clonce;tration ‘
utadiene mole % | Yield (%
(mo]e/l) EI] ' [I]% ( 0)
|
14. 52 0.19 0.436 10.29
” 0.29 0.539 12.70
1" 0.38 0. 616 14.57
” 0.58 0.762 16. 83

Reaction temperature: 70 °C, reaction time: 20 hrs.



400 ERF: - R - HHE - RRE

Yield (%)

CI3 019 (mote=~"h) |

-]
. 029
. 038
4 b a
// X asg
/ £8DJ1452 { mote/1)
2 _}/[8 Temp 70°C
1 1 L 1 1 1
4 8 12 16 20 24
Time "(hr)

Fig. 1. Obseved values of vield with repeact to
initiator concentration.
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Fig. 2. Effect of initiator concentration on the yield.
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Table 2. Average molecular weight of carboxyl-
terminated polybutadiene on various initiator concent-
ration.

Initiator concentra-
tion (mole%) M M M/ Mn
| ot
0.19 2.294 5, 900 13,100 2.22
0.29 1. 860 5, 300 11, 900 2.24
0.38 1.622 4, 900 10, 500 2.14
0.58 1.313 4,700 9, 900 2.10

Butadiene conc. : 14.52(mole/1), reaicton temp. :
70°C, reaction time: 20 hrs.
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Fig. 3. Effect of initiator concentration on the

average molecular weight.

Table 3. Viscosity average molecular weight of car-

boxyl-terminated polybutadiene at various initiator
concentration.
Initiator concentration A
Intrinsic
(mole %) — Viscosity Mv
[ [11* 7]
0.19 2.294 0. 1440 4,340
0.29 1. 860 0.1262 3,510
0.38 1.622 0.1110 2, 850
0.58 1. 313 0. 0840 1, 820

Btutadine conc. : 14.52(mole/l), reaction emp. :
70°C, reaction tion: 14 hrs.
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Fig. 4. Effect of initiator concentration on the
viscosity average molecular weight.
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Table 4. COOH(wt%) and functionality of carboxyl-
terminated polybutadiene at various initiator concent-
ration.

Initxaégotl:g &c)e ntration COOH (wt9%) | Functionality
0.19 1.50 2.03
0.29 1.85 2.17
0.38 1.94 2.12
0.58 2.31 2.41

Butadiene conc.: 14.52(mole/l), reaction temp. :
70°C, reaction time: 20 hrs.
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Fig. 5. Observed carboxyl weight percent with respect
to polymerization time and initiator concentration.
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Fig. 6. Effect of initiator concentation on the car-
boxyl weight percent.
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