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ABSTRACT The anionic polymerization of 2-pyrrolidone was carried out by using CSy/
KOH as an initiator-catalyst under various conditions.

The effects of KOH concentration, CSy;/KOH mole ratio, temperature and time were
examined. The yield of polymerization was determined "and the polymerization was derived
and inherent viscosity was obtained by using 96% conc. sulfuric acid as a solvent.

It was observed that the percent conversion increased as increasing CSy/KOH mole ratio,
but decreased when CS,/KOH mole ratio was higher than 0.4. The. rate of polymerization at
30°C is similar to that at 50°C, but equilibrium percent conversion is higher at 30°C than
that at 50°C. As the concentration of initiator decreased, inherent viscosity of the resulting

polymer increased.
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Scheme 1. Reaction mechanism of 2-Pyrrolidone.
243

®o|H A 479 A335 1980 59



FAG -3 F-244

e CS;/KOH E¥]7h 13 a5 S84 W =K,[(KOH](1—R) (CS;]

o] Zuliql ZERol $AY &vH nE TS =K,[(KOHJ2(1—-R)R

o] Qo]1}x] %=t} Potassium thiocarboxylate ©} R=[CS,}/[KOH)

= F9Ae dAE=EF] 9ste]  negative ¢lol Ao 2RE —d(M]/dt 9} (KOH)2(1—R)
charge 7} & FQA o] wFAsE flom®  RE& FmFow o} JgrEVH T F
7tz g st 485l e] pyrrolidone o & FmAsE 30°C 9 50°C 8 A $- 28!/ mole-min
Qo g AAAFAN &5t A = TH5(2). 2 A 9xd #e 9

A" dAAEYY g0l pyrrolidone 7

o) Azl oste] FE ] Fof £A 3-3. Sl &S nlxle AR

A3, A4d EFele A SEA L= 3-3-1. KOH?| 5=

27tz ndAY Bl FAse g
Zo) 7t Z9H ebo] W H 2 ARRG@).
o49 AABAT FAA Pl A2l
Hol A Ashutgol AR FLge ol
b oerEest pe FAALENE AvozA

SRS

o},

KOH ¢ Fx7t Z7tshad &vl, & 43 &

% Z78kvt, webA propagating
FE3 57 Fhstd FdaE0)
3-2. SEisx Al
Zg8A o AR E

2 @ ozl zke]

aL EE%
o] EFol we} k7] 7ol u&v};}u} .5 o |
I 9’11;]_16'"20.
Zej1} CSo/KOH &l 488 A48 A% %
o] e A2 4 ggon Hehg AA 0
&5 2HEE L FA FEL T F
qlth, mak AdtaAe] A TANLH FA 60 |
A 23ee] 22 wasted W A = F
Fuboo) o wizma? §&vhd uhewA e 8
e A9 AN & & ek A F 0§
F £x4e HAeniy fr7 5 dd 3
—40 =K, (A)B) (5) “r
Ki=K,, [B)=[B]=[CS,) :
30 4
[A)l=[Pyrrolidone 8] Z&H FE=]
=(ZgAe 4% KOHS ¥x) 20 , ,
—[2% =98 CS; 9 FE) 0 2 % KOH mo1e % d

=(KOH] - [CSy) N Figure 1. Effect of KOH concentration on conversion.
A= 3 25
AG)E G 2] v & 7 Ak, polymerization time: 5 days. Temp.: 30°C

CS,/KOH :0.2, @:0.4, A:0.6)
M) K, ((KOH) — [CS:)) (CS) VRO (O

244 Polymer (Korea) Vol.4, No.3, May 1980



CS;/KOH &+ 78] 9| 2-Pyrrolidone &o]-& %3

80
70
A
60}
R
)
o
ol
%]
8 s50f
]
o
o
40
30
20 . N N M
1] 2 4 6 8
KOH mole %

Figure 2. Effect of KOH concentratien on conversion.
Polymerization time : 5days, Temp. : 50°C
CSyKOH (0:0.2, @:0.4, A:0.5)
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Figure 3. Effect of KOH concentration on inherent
viscosity.
Temp : 30°C, Polymerization Time : 5days
CS/KOH (O 0.2, @0.4, A0.5 AO0.6)
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Figure 4. Effect of KOH concentration on inherent
viscosity.
Temp : 50°C, Polymerization time : 5days
CSy/KOH (00.2 @0.4 A0.5 A0.6)
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Figure5. Effect of CSy/KOH mole ratio on conversion.
O :2KOHY%, @: AKOHY%, A :6KOH%
A : 8KOH%
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Figure 6. Comparison of CSo/KOH 0.5 with 0.2
(O : CSy/KOH 0.5, @ : CSy/KOH 0.2
KOH : 4mole%, Temp : 50°C
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Figure 7. Conversion vs. time at 30°C and 50°C
KOH 4mole% CS;/KOH mole ratio : 0. 5
QO :30°C ® : 50°C
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Figure 8. Temperature effect on equilibrium conversion.
(CSz)/(KOH) : 0. 5, Polymerization time: 5days
0:30°C @:50°C
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Figure 9. Differential scanning calolimetry curve of
polypyrrolidone.
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