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ABSTRACT. Anionic polymerization of 2-pyrrolidone was carried out via PPBC/KOH catalysis.

The effects of PPBC/KOH mole ratio, KOH concentration and temperature on polymerization
have been investigated. It was observed that the highest rate of polymerization and maximum-
conversion were obtained when PPBC/KOH mole ratio was around 0. 5.

The maixmum conversion and the highest viscosity were obtained when the concentration of
KOH was 2 mole percent.

It was also found that while the rate of polymerization at 50 °C was higher than at 30°C in
the initial stage of polymerization, the conversion and viscosity were decreased as polymerization
time was extended. The rate constant (%,) of polymerization was determined by least square
method; the values of %, obtained were 22.4/mole- hr at 30°C and 191.9!/mole-hr at 50°C,

respectively.
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Fig.1. Conversion vs. PPBC/KOH mole ratio at 30
°C for variant concentrations of KOH; 1((®), 2(A),
4(0), 6(D) and 10mole% (@): polymerization time,
5 days.
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Fig.2. Conversion vs. PPBC/KOH mole ratio at 50

°C for variant concentration of KOH; 1(®), 2(A),

4(0), 6(0)) and 10mole% (@) :polymerization time,
5 days.
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Fig.3. Inherent viscosity vs. PPBC/KOH mole ratio

at 30 °C for variant concentration of KOH; 1(H), 2

merization time, 5 days.
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Fig.4. Inherent viscosity vs. PPBC/KOH mole ratio

at 50 °C for variant concentration of KOH; 1(H), 2

merization time, 5 days.
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Fig.5. Conversion vs. time at different temperatures;
30°C(QO) and 50°C(A).
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Fig.6. Conversion vs. KOH concentration at dif-
ferent temperatures: PPBC/KOH mole ratio, 0.5;
polymerization time, 5 days.
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Fig.7. Conversion vs. time at different temperatures:
KOH concentration, 4'mole%; | PPBC/KOH mole
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Fig.8. Inherent viscosity vs. KOH concentration at

PPBC/KOH mole ratio, 0.4;
Polymerization time, 5days.

different temperatures:



172 AER- B B-E=R

Table1. Molecular weight of some polymerspmales.

Polymerization condition® N
Temperatur] KOH i
(C) - | (mole%)
30 2 0.4 0.99 2.6X10*
50 2 0.4 0.81 2.0x104
30 2 0.5 0.70 1.6X10%

sReaction time; 5days. °‘PPBC/KOH mole ratio.
¢M, was measured in m—cresol at 25°C by applying
the relation’s, (7)=3.98x107¢M, °7.
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Table3. Values of %, at different temperatures. *

Temperature (°C) kp (I/mole-hr)
50 191.9
30 22.4

*Calculated by least square method.

Table 2. Values of (KOH}2 (1—R)R and —dM/dt

KOH R (KOH)2 1—R)R —dM/dt (mole/l-hr)*
(mole/1) (mole?/12) 50°C 30°C
1x1072 0.2 1.6%x1075 3.75x1073 1.05x107%
1%1072 0.4 2.4%107% 5.25%1078 1.17x1073
2x1072 0.2 6.4x107% 16.00%x1073 2.64x1073
3x1072 0.2 14.4X1075 28.23x107% 3.88%1073

*Calculated by least square method.
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