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ABSTRACT: Monomer casting nylons were synthesized by casting anionic polymerization of
e-caprolactam. Polymerization rates, molecular weights of the products and the conversions
were determined while varying the content of catalysts in the range of 0.2~0.6 mol% and 0.1
~1.0 mol% for initiator. The polymerization rates were enhanced as the ratio of catalysts to
initiator increased. The maximum molecular weight was observed when the ratio of catalysts
to initiator was 0.8, and as the ratio increased the molecular weight decreased. On the other
hand, when the ratio of catalysts to initiator was below 0.8, the conversions and the molecular
weights were abruptly diminished due to the termination of growing chains.

Keywords: anionic polymerization, e-caprolactam, nylon6, monomer casting.

M B2 X sodium-e-caprolactamater} Zujz zg3i=

HdE6e] FiWHe oIddid, evizzgg
(elst CL2 o€ fole FRA7IE e 3
BEEIt maEw, =8 Y80 5 EARE U
Wohs AN F58 2L ol%g,! FHutge] 2
R 47 W7o B g A7 APl
th* CLe| gl F%e sodiume H7iste] 44

®2{o] A254 Al 20014 19

o sodiumo 2 FP& ARY B¢ 42710 7}
Ae T 54 gie Tl @A o] Fo]
AR et olgd FEI7HE AAs e W
2A AYA7)7) 9isted, CLA w8l N-acyl
caprolactam? AA4E + Y VA ¥R
9. Y FPEEol ARHE Favl Hoe
Yol g ANAGLE Eel9e, dWRog ojo]aAl



AdY - 299 -

ohfolE 3HPEo| AEHAY 28 HPE! T
= 7bsd Aoz g3 A

o9} Z& CLe &0l FHIE FAME, &%
deel CL& 4% & <l A2Yd Yde6E
Axshs WYol F5& 23 AY. o9} 2 Wy
o2 AzHEe YdEte NRiFese & A2
9 YA goje} EEleth. @ A28 Udee o
WA 4YE JUdE vimdge v ¥R % 2
Ao} ol Eon APAE, Wulny Fol ¢
B 719, wold, &, ¥4 F9 AU 1A ase
A4 718 EoleY AA2 e ¥l gloy,
93N A2 7193, A7AE S 8 Aot
3o g0l FHWEE Yol Eok= 2AE o
B 3-8-Eok A7 AU, 22y 329 484
& Y UJEe Wenay nlAEYE A
A WA YL 26 R T HolEE A= A
£33 AR5 ZE UYE6E® 9B A2y
7189 <8 e 4FseeA I g8k
o] A J1d=R 2. o)k e Wi &9
AXe] A= E7n G A2 JEd 9
8 FRese] As i’l%‘rq}ﬂr: FAH oz ey
o A 4.

£ =RdAe @3 A2" 71k 9@ CLe &
ole FHge] Fujs} AAAe] HME WA

7V B3 AT 7199 23] CLe gole 3 -

B2 TYHA. ols} L v YoM F
AT R FIA] EARF A E 343
o, ol /ANA A7hisle] JBBAE DB

4 #

Alet % 7171, CL& BASFAL] APF& P03
A AFAxEA AN on], sodium, toluene
diisocyanate (TDI), ¥ 97% 34 S Aloze
A glo] AHE3AT. A4E T xE AR
A Bde] 32 Soxhlet 3PS A3,
If3Hxe] %32 Canon Fensk FEAE A3
fon, o] gtoz Ry EAe A3

oA FAE J1gol 23t YolEeo By, Az
A& 7153M, F4Eet234) CL 300 gx TDI
(CLdH] 0.2, 04, 0.6 mol% )& E¥S £, 120C

v

AA oF 4083 mytsl Fo. ® U FfAad
CL 300 g7} sodium€ AZRAAL 7|F8oA E/F
¥, 47149 o] BUA CLHY sodiume] v
o] FAHAUGT B 4] S48 £ 30
27 2ok ¥, 155 €2 AAE 71§ 99 v
AA8 ¥& Zo] 10em AIP# (AF, 2.6cm)
ERgAe A2ERD. 71§ T EE 155 C
2 A 1A% e APsic wee
AN L34E whe-Be o] ZolW
2] Nzte s AAQHYG]

UolEee f2lu0 By %€ HT &Y. $4
1 mmoj3i2 713§ YdE69] AUE 447 52t o}
22 Soxhlet +2% ¥, Folgle AWE 60 T
A Azxd FAE FAPdoeN 29 ggan
3 FPsA0.

yaE6 AEE 0.25 0.10, 0.05g/dLe] E%7}
HEE 97% A Eo] 25 CAA HAE 5,8
A3, 7Y E 14AE [7]1E Feia. o
YE69] #|3led ¥2A At Mark-Houwink4)e]
A& B39 338 [7] BAMYH o2 2
o] FZUN9 EAFE A3IYL?

M, =281 x 10* x []*%
| of

LolZ62 FEUIF. CLe gol& FHuee o
&9] Scheme 13} Z& vl7}Zo] o3 AP}

ROONOO NC)CO miten, U Ljo ®

]

TS P e ™ L5

Initiation and anion regeneration

T = PSS

Propagation
Scheme 1. Reaction mechanism of anionic poly-

merization of lactam in the presence of chain-initia-
tor (assisted polymerization).

Polymer(Korea) Vol. 25, No. 1, January 2001



eFIZZFES ol FHAA &), ANAS FFo| TN WNE 4G

&, A2 sk ololar|ohdlolET} Bapd)
A CL3} Z§3td N-acyl caprolactm (1)€ A
@t @8, sodium3 CLo| ¥hg-3lo} BAHE so-
dium-e-caprolactamate (2)7} &wjzA Z$3l
(D€ 3F3}2H (o] AHET(I1). (3)L 1]
W CL3t AAmEL AA (1), Akso] A48
2o (). ojg} 2L vihEo] viEgnan U
€671 448 2F, 3F V89 Udds ¥4
A2 HoHE olo|aAohio|E BjHEo] FollA
Hog, B2 71 olo| Aol o|E e
& A& JAAER REre 902 B =RdMe
HHgd oolaAolfolE BHPE (TDDE AAAZ
®o1@d.

SeiSTol st DR AAA PPl 42 0.2, 04,
0.6 mol% dd Fu]9] FxWisid] uig}l YASE 3
3&xo] WE Figure 19 Yehiith Zujj/7)A]
A ulgo| FIIYSFE &, 30 I} FUHE o
2 AN Az dRHE Aee A,
A @32l F7 TF AL E2ATE A
o2 #A=IUY. g3 7429 7Y ol CLe
ol UL AYFT U YFoe W Fo U
58 F3%c AL Eibsding, A ue &
3l 278 oldel g FU&EE Aoz
viashed s v #8314 €493 o’ Figure
1M Fuj/7ANA vlgd] wE Azt B
BYE Al 7o Yol 1 §Y AW
o /XA v &o] 05018+ 79 I, Zuj/7HA
A v o] 05914 1L5Al0)E 74 I, a8l Zof/

40

3] 13 1 S m

£ Y

E 301 \

e 2] \ —e— 0.6mol% initiator

= —e— 0.4mol% initiator

c 20 \

2 A —a— 0.2mol% initiator

© 154 T

L

3 104 N :

3 »

9N 5 : : e
0 .

0.0 0.5 1.0 1.5 20
Ratio of catalyst to initiator

Figure 1. Dependence of solidification time on the
ratio of catalyst to chain-initiator.
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Figure 2. Dependence of conversion on the ratio of
catalyst to chain-initiator.
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Figure 3. Dependence of molecular weight on the
ratio of catalyst to chain-initiator.
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