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Abstract: The crystallization behaviour of ethylene-vinyl alcohol copolymer/nylon-6 blends was

studied by isothermal and nonisothermal crystallization. In case of miscible blends of nylon-6 with
ethylene-vinyl acohol copolymers composed of 71, 62 mol% vinyl alcohol, the crystallization rate of

nylon-6 is decreased by added copolymer, and this decrease is caused by the decrease of T and dilu-

tion effect of the added copolymer. But, in case of immiscible or partially miscible blends of nylon-6

with polyethylene or ethylene-vinyl alcohol copolymer composed of 18 mol% vinyl alcohol, the
crystallization rate of nylon-6 is not so much decreased or rather increased, and these results are
caused by the nucleating effect of copolymer or polyethylene. The crystallization rate of ethylene-

vinyl alcohol copolymers composed of 71, 62 mol% vinyl alcohol is increased by added nylon-6 and

this is caused by the decrease of T and the nucleating effect of nylon-6.
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blends at 197C : (O)EVOH-71, (&)
EVOH-62, (O)EVOH-33, (e@)EVOH-
18, (a) PE.

Polymer(Korea) Vol. 10, No. 3, June 1986



LR LEES

Fig. 1] ¢J3t=" EVOH-71, EVOH-62, EV-
OH-337 vo]&-6 9 E¢ENA do]E-6
8 2 EVOH | §teko] Frtgtel afe} 7}
g 1 Fr7ksk= HEsF EVOH-33, EVOH-
71, EVOH-629 42 =ZA Jepyrsd], o
€ Al 2N A o] E-69 &5H 3t
£ HERNE] I AL T4} Y7}

gk, EVOH-18, Zeoflgal o] o] & -62}
¢ EFZoll At dol&~ 69 .0 EVOH ¢
+ S7H et A4

4 Fode olzo 4
B A dade ‘OL (overall kinetic rate
constant) kn Hh54 (A1)l 9l5te] VERE
= 3}1‘,—,}_7,12,16.

—rll-log kn=log A,+log v,

__4F*  44*
2.3RT, 2.3kT,
o714 dF*= E¢E T i3 M7k A
Asr e APEAOR g4t o] Febdl ¥
8% 343} oA o] 4¢*E A2 (criti-
cal size) ¢ AHo] Y4 £ast B4
s ol iz o] =, v, AASHE DR 45)
T80l Tt AAst 5ot}

X, k,R3 ne 747 Boltzmannit<=, 7| 8)4¢

’

(1

<, Avrami indexo]|™, A, & £§A 7l7$ 2
Sl AAs & AL 2x9l FaAd A4
A7 = 9leh o] F 4F*:= B% WLF time-
temperature superposition principle® Y&
A2 Bdd 4+ Uk,

o 71 A Tgx frelAde] L5 (glass transition
temperature) o]t}

4120T,
516+ T.—T, 2)

g, d¢%c 484 F2 18A 2

dl & A@B)e BHT 5 o

4F*=

4boon 0 T 20, kTr T, )
2H, (Ta—To)  bodH, (Ty—To) " v+ 3)

dg*=

Z2|H All0Y M 33 19864 6 ¥

TEgA/ole-6 £LE

) AAs
A71A 6,3 0. 27 ol 8, 4Aulsk
o 24 349 9] sAd =} =
b, 7 fold plane4}o]2] Az, & A2 F
Aolch E, 4H, 9 Tad ZH7 A 439w
A Fed &5, FYEEHeh A, (2)
(3)22 F- Tpol ZA4&sAY Tork S7HEF
5 Tu-Tert RA8ke] 447k F7bsted A4
ol A oJHm, T,-Tert #H4TFE
AF*7} 5oksled Ezp4] 2] 8H4L o] Fo] o] A
Y AAI} £57F Zold AYE & 5 Uk
2 Ted2oldq A3} & A¢E iat
7t Ak o] 5 5 v TR AUAE R
dewl ksl s AxsE Aol A o

a l

4ol ofd P, Tl Ae sk 2 457}
27 2ol AAWE) HAL Folabel ek 3
Ak o150l o Hek,

webA Tpd2oll4 243 & A9E 4
37k A A3k SEo F 9FE Fiw
Hball Tei-Zoll4 AAs & ALE 4
sh AAl A SEo F A vlAle, 4
(2)h 43) o2 2o T,HZoll 49 AAsbol &
Teo) Wbt A3} 4xoll 2 Qxkst
W Tat-Zol 4 2R3 & 495 Taol dsist
2 Qlarh 2 2 4 dus

Fig. 1ol 4 vol& -6 ¢ Typ¥E4l 197Tl
A T AAIE AL waol Frksle £47)
Tmol aste 4% A2sE AL Taol 2
£ 45 Tu-Tert 2H43ke] sl 245}

55 #ebE 4877 Soteked AA o]
457 ofed$ ol & Ueloz Yz}

& A1)l A v, 32 EVOH-62, EVOH-713
Yol -69 E£3E3 o] FL AEAHE 7
AL ERES T4 245 A e
w3}sl2nk, EVOH-18, Z2loj &2zt 1}o)

-69 E¢E3 ol A4l T2 g H

5 EFEY 243 FaskA A9 19
Zreoh
o}t A Fig. 1914 54 EVOH e 3%
tiao] Frtsle £A7F el g, EVOH-18,

o
*
1
> (R

X
Y

b

247



oked
EVOH-33, EVOH-71, EVOH-629] +42 1}

ehvbe AL Tl 247t 2, 5 4840 2 &
EVOHYE 5% 45371 7 Jo|&-69 24
3} 55 3A F4A7)7] g Fo2 Qzhsich
Fig. 20l vol&- 62 EVOH-71 E¥+9
Eoll ®E 4.0 WslE T Al e A3
FEFE haol Srbske Ak el
ol AAst 2Est Skl wle} Te-Te

7} wAsle] 4¢*F bk dgkol veRsl

3oll= Jo]& - 62 EVOH-18 %
ol wE t20] WiskE Al el 2
Z 7V tao] Srbele 7k

eoj4 1 F7F =7k EVOH-18
1°~ 48 ol B - 6 Boh A v
288 T3 Yol E-62rt
Loao] Al vebdE & 4 Uek

Jol2-62 EVOH-62¢ 325 Fig.2 ¢
Vol 2 -62F EVOH-719 £¢E3 2 Ak
S sben, volE-62k ZeldlFale] £3

(sec)
800
600}
400
200
193 157 261 ()
T.

Fig. 2. The effect of crystallization temperature
on crystallization half time for Nylon-6/
EVOH-71 blends containing (1) 60, (&)
80, (O) 100 wt% Nylon-6.
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Fig. 3. The effect of crystallization temperature
on crystallization half time for Nylon-6/
EVOH-18 blends containing (&) 60, (0O)
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Table 1. n and k, Values of Nylon-6/EVOH
Blends at 197C

Sample Corr()v[:’otsox/:;on n ky (sec™™)

Nylon-6 100 3.39  2.98X1077
Nylon-6/EVOH-71 90/10 3.34 1.94X1077
Nylon-6/EVOH-71 70/30 3.19  5.27X10"*
Nylon-6/EVOH-71 50 /50 2.96  4.55X10°
Nylon-6/EVOH-62 %/ 10 3.33  1.51X1077
Nylon-6/EVOH-62 70/30 3.17  7.39X10°*
Nylon-6/EVOH-62 50/ 50 2.71  1.50X10°*
Nylon-6/EVOH-33 9%/ 10 3.38  1.72X1077
Nylon-6/EVOH-33 70/30 3.27  8.92X10°*
Nylon-6/EVOH-33 50 /50 3.4 1.05X1077
Nylon-6/EVOH-18 90 /10 3.42  1.4X107
Nylon-6/EVOH-18 70/ 30 3.41  6.32X10°"
Nylon-6/EVOH-18 50 /50 3.21  2.00X1077
Nylon-6/PE 90 /10 3.53  1.03X1077
Nylon-6/PE 70/30 3.52  7.04X107
Nylon-6/PE 50 /50 3.25  3.09X107”7
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Table 2. Equilibrium Melting Temperature for
Nylon-6/EVOH Blends

Sample Composition(wt %) T, (C)

Nylon-6 100 233
Nylon-6/EVOH-71 90/ 10 231
Nylon-6/EVOH-71 70 /30 228
Nylon-6/EVOH-71 50 /50 226
Nylon-6/EVOH-62 90 / 10 230
Nylon-6/EVOH-62 70 /30 226
Nylon-6/EVOH-62 50 /50 225
Nylon-6/EVOH-18 90 /10 233
Nylon-6/EVOH-18 70 /30 232
Nylon-6/EVOH-18 50 /50 232
Nylon-6/PE 90 / 10 233
Nylon-6/PE 70 /30 233
Nylon-6/PE 50 /50 233
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Table 3. Free Energy of Formation of a Nucleus

of Critical Size

ition  Crystallization

Sanple Cm(ﬁs%) Te;yperature (t) 49" ergX10”)
Nylon-6 100 1% 4.99
Nylor-6 100 197 5.26
Nylon6/EVOH-T71 9/10 1% 5.00
Nylom-6/EVOH-T1 %/10 197 5.28
Nylon-6/EVOH-71 70/30 195 5.14
Nylon-6/EVOH-T71 0/30 197 5.44
Nylon-6/EVOH-T71 50/50 1% 5.57
Nylon-6/EVOH-71 50/50 197 591
Nylon-6/EVOH-62 0/30 1% 5.22
Nylon-6/EVOH-62 70/30 197 5.53
Nylon-6/EVOH-62 50/50 1% 5.30
Nylon-6/EVOH-62 50/50 197 5.65
Nylon-6/EVOH-18 %/10 1% 5.13
Nylon-6/EVOH-18 %/10 197 541
Nylon-6/EVOH-18 /30 1% 5.15
Nylon-6/EVOH- 18 70/30 197 5.45
Nylon-6/PE %0/10 1% 5.04
Nylon-6/PE 9%/10 197 540
Nylon-6/PE 70/30 1% 5.19
 Nylom6/PE /% 197 5.57

——— Endotherm
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