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£ ¢ TDI (Toluene Diisocyanate) /KOH &l Z-£o) 2|3} 2-pyrrolidone &} £-0].& F& o] glo]
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ABSTRACT. Anionic polymerization of 2-pyrrolidone was carried out by TDI (Toluene Diiso-
cyanate) [KOH catalysis. The effects of TDI/KOH mole ratio, KOH concentration, temperature
and time on polymerization were investigated. It was observed that the highest rate of polymeriz-
ation and maximum conversion were obtained when TDI/KOH mole ratio was about 0.25. The
maximum conversion and the highest viscosity were obtained when the concentration of KOH was
5 mole percent. It was also found that the rate of polymerization and inherent viscosity at 30°C
were higher than those at 50°C. The rate constant (&,) of polymerization was determined by
least square method; the values of 2, obtained were 57.53/mole-min at 30 °C and 52.36 {/mole-
min at 50°C, respectively.
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Fig.2. Effect of KOH concentration on conversion.
Polymerization time; 3 days. Temperature; 30°C
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Fig. 3. Effect of KOH concentration on conversion.
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viscosity. Polymerization time; 3days. Tem.
perature; 30°C. TDI/KOH mole ratio. A: 0.125
Cs 0.250 @: 0.400



» K H-EHE-RTH -

3 J
8o}
CET
I or
g
3 AN
S
_‘5 Q.4 F _ sk
2 =
R ~
> 5
T vsck
[ <
£ S
£ 3
o
30
t 1 I i
2 & & c
KOH mole% 20
Fig. 5. Effect of KOH concentration on inherent
viscosity. Polymerization time; 3days, Temper- — ™" 5 ) o
ature; 50°C. TDI/KOH mole ratio. A; 0.125 T.DI : - :
O 0.250 ©; 0.400 /KOH mole ratio
Fig.7 Effect of TDI/KOH mole ratio on conver-
sion. Polymerization time; 3days. Temperature;
sor —c 50°C. KOH male %. €: 1mole % (P: 2mole

% O 4mole % @; 8moley.

1.0}
o~ C.8F
L a—
5o / /a
b IC, o—o
£ /’ /o %" 0.6k 4/
s / =
O 40 o g © )
| / I /
S O.4p a o \
T
3ot 1 /8
g O.?r— \
20% \
out o2 503 ! %5 . o1 0.2 003 i X
TOI/KOH moie otio TOI/KOH mole rotio
F.'s'g. 6. Effect .of TDI/KOH mole ratio on conver- Fig. 8 Effect of TDI/KOH mole ratio on inherent
sion. Polymerization time; 3days. Temperature; viscosity. Polymerization time; 3 days. Temper-
30°C. KOH mole %. @©: 1mole & €; 2mole ature; 30°C. A; 1mole % € 2mole % A
% O; 4mole % @: Smole & dmole % O; 8mole %.

Journal of the Korean Chemical Society



Conversion (%)

Toluene Diisocvanate,KOH Zof % &4 214 2-Pyrrolidone 2] &ele ¥

i n i
12 1< 24

Time{h) )
Fig.a. Conversion vs. time at 38°C and 50°C.
KOH; 4 mole %, TDI/KOH mole ratio; 0. 250
A 36°C. s 50°C.

Zasts J3e e der(Fig. 4,5).

Fig.10. Infrared spectrum of nylon 4 homopolymer (TDI/KOH catalysis)
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