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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.

Batad h)itiat(zr ci:mcegltration
utadiene mole % Yield
(mole/1) G (%)
14,52 0.19 0.436 10. 29
" 0.29 0.539 12.76
” 0.38 0.616 ! 14.57
" 0.58 0.762 | 16.83

Reaction temperature: 70°C, reaction time: 20 hrs.
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Fig. 1. Obseved values of yield with repeact to
initiator concentration.
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Table 2. Average molecular weight of carboxyl-
terminated polybutadiene on various iritiator concent-
ration.

Initiator concentra-
tion {mole%) . v Mw Fw/ ¥
(71 (e
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 cone.: 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.

Table3. Viscosity average molecular weight of car-
boxyl-terminated polybutadiene at various initiator
concentration.

Initiator concentration

{mole %) %;;‘;;f:; Me
[ [yt [n]
0.19 2.204 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/?), reaction emp, :
70°C, reaction tion: 14 hrs.
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Fig. 4. Effect of initiator concentration on the
viscosity average molecular weight.

3.4 YRAIZL W MAHESTH g FES
MW2IE=F

Heiddl 5 % L5 E AT =, A
AAFEE 0.19~0.58(mole®) Atejoll A ¥ 3}
AFFA grgA o) o 2547 Faet 8
3& Fig. 5 Vvepidch 2ho2RH Wb
A7ko] AR wa} 2 BAVEFFE A4
Zase ¢ F 299, =3} AAAF=A F
et AupH oz F12EA7 FFol ol &
e Fc},

3.5 HAHIESS} FI2847|1#EF % e

FE5se FHA PF F8¥% EAFY B
ol f5xd £ A d4H3R AR
Zoll gold 4+ L& coupling @ 7tadf I &
dehdl e Aoz & ¢ don, Yol ke
717 53] AARAL AAe I Aoz
R 5 gl o}, 13 Mueuker?? 9} column fractionation
Hel o3 HF=d 2EF T AxdH
ov, ¥ AYdAe getr] £4¢0 98 COOH
(wt%)E Ags) Wz 4 @ 98 BHEE
-5t Table 4 ol Vb i,

Table 4 288 ANAF= A2 8471 43
9] FAl = Fig. 60 YRR A0 o] A o iy
AAA =7t F7HE COOH(wt%) & 571



402 Bk - AUBNHE - MR - BME

Tabled. COOH(wt%) and functionality of carboxyl-
terminated polybutadiene at various initiator concent.
ration.

Initistor concentration | COOH (i) | 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 polymeérization time and initiator concentration.
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Fig. 6. Effect of initiator concentation on the car-
boxyl weight percent.
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