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ABSTRACT. The anionic polymerization of ¢-caprolactam via CS;/KOH catalysis was carried

o

out under various conditions.
The inherent viscosity of the polymers and percent conversion of the polymers were determined.

It was observed that the percent conversion was increased as an increasing concentration of
catalyst and initiator.

The percent conversion was relatively low at low temperature and the highest percent conversion
was obtained at temperature between 130°C to 155°C with any CS;/KOH mole ratio.
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Fig.1. Conversion of e-caprolactam to nylon 6 at

80°C (KOH: 10 mole%).



1<]

7
©

2
.% 40\—
1] Symbol  CSa/KOH mole ratio
5 30f =
S o C.73

20l @ 0.5

. C.25
ior
2 4 6 8 15 a7
Time, hr

Fig. 2. Conversion of e-caprolactam to nylon6 at
105°C (KOH: 10mole %)
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Fig. 3. Effect of concentration of KOH on polymeri-
zation of e-caprolactam (reaction temperature: 80°C)

Table 1. Conversion of e-caprolactam to nylon 6 at

130°C (KOH: 10 mole%)

CS,/KOH Time (hr)

ratio 0.5 1 2 4 6 | 15
0.75 78 | 82 | 8 | 8 | 8 | 89
0.5 81 | 8 | 8 | 8 | 78 | 88
0.25 40 | 78 | 88 | 90

version & 98 4 g} (Fig. 4).
3.2. CS,;/KOH Catalysis 2} C0O,/KOH 4116

o

= &
Table 2. Conversion of e-caprolactam

155°C (KOH:10 mole %)

to nylon 6 at

CS;/KOH l Time (hr)
ratio ‘ 0. 5I 1 1 9 PR 15
0.75 81 | 8 | 90 | 88 | 90 | 90
0.5 8l | 88 | 91 | 89
0.25 80 | 89 | o4 | & | 90 | 92

Table 3. Conversion of e-caprolactam
130°C (KOH: 5mole%)

to nylon 6 at

CS,/KOH ; Time

ratio 05| 1] 2] 4 6|15
0.75 49‘81!86i94i93‘93
0.5 50 | 82 | 8 | 77 } % | 9
0.25 50 | 58 | 83 | 91 | 90 | 94

Table 4. Conversion of
155 °C (KOH: 5mole%

e-caprolactamto nylon 6 at

CSy/KOH | Time

mo les| 1] 2| a4 6] s
0.75 | 85 | 92 | 92 | 94 | 93 | o4
0.5 80 | e | 9% | 86 | 8 | 90
0.25 | 83 | 92 | 96 | 94 | 93 | 92
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Fig. 4. Effect of temperature on polymerization of
e—caprolactam (KOH: 10 mole% CS;/KOH=0.5)
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S0O,/KOH Catalysis 2|7 Hlm, SO;/KOH
catalysis = CO,/KOH catalysis &} 7] A} A] 2.4] 9]
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-catalysis 3+-& Fig.5 o ] 2% o},

CS,/KOH catalysis 7+ COy/KOH catalysis &
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version & @4 E-0 z o] fE AMAE] o
o] A activating complex 2] StA Ao &3trla
A7 e,
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AAz 7Hes HAd5E YT FE2T
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o714 Fz (B)7t sulfur atom 8] d-orbital
-effect o] &3] (A)Y TF-ZE.T} negative charge
o Bxsb o] ebAsA  oF sulfur atomol] ¥
= 3}ls]o] 9l7] W Eo] carbonyl carbone] o
activate 5i,  F& (A)d]l SlolA
charge = electronegative & F Abd Apolef] ]
2R3} o] glol T2 (B) Brie A
w}zhA] carbonyl carbon o] less activate % >] o

negative

Toletm Fe5lvh(Fig.5).

3.3. CS,/KOH Mole Ratio 7} =0 o|X|=
AEF

nyAe AEE BA%e Folel o
7) gl kA ko] FbRtel whet A
7}8td CS,/KOH mole ratio 7} # A=
oA 2 wpehd AnE
o},

w3k KOH 9] ko] wlmd =z AL
8] 3] A induction period 7} =z E=A}gko]
Acs 479 AAdoz dg 270
A AR sA EAlgk A zbo] 7 e
KOH mole ratio 7} A e »]A = o
3t} (Table 5,6).
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Fig.5. CSy/KOH, COy/KOH catalysis 2] ¥]a

Table5. The inherent viscoity of nylon 6 made via CSp/KOH catalysis (polymerization temperature: 130°C)

time (hr)
CSy/KOH ratio KOH :
0.5 1 2 4| 6 15
0.75 1.05 0.91 0.78 1.19 1.05 0.79
KOH 0.5 0.90 1.0 1.20 0.90
10 mole % : . . : :
0.95 0.77 0.93 0.99 1.25
0.75 0.80 1.09 1.42 1.69
5 RoH y 0.5 0.78 1.19 1.50 1.25
0.25 0.78 1.19 1.59 1.57
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Table 6. The inherent viscosity of nylon 6 made via
CO,/KOH catalysis (polymerization temperature:120°C)

CO,/KOH ratio ’ Time (hr)
KOH

I

48 ]95

Ko | 075 | 114 | 241 | 210 | 1.93
gmole % | 045 | 115 | 240 | 216 | 1.90
0.15 | 2.45 | 2.76 | 2.57 | 1.82
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