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Abstract : The miscibility of Nylon-6/12 or Nylon-12 with ethylene-vinylalcohol copolymers
of various vinylalcohol content was studied from scanning electron microscopy, thermal
properties, and crystallization kinetics. Nylon-6/12 or Nylon-12 has good miscibility with
ethylene-vinylalcohol copolymer which is composed of 33mol% vinylalcohol, and has par-

tial miscibility with ethylene-vinylalcohol copolymers which are composed of 71, 62, or 18

mol% vinylalcohol. These results are interpreted qualitatively as the miscilility is increased

as the difference of solubility parameters of Nylon and ethylene-vinylalcohol copolymer is

decreased.
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Table 1. Calculated Values of Solubility Parameter’

Polymer Solubility Parameter(cal/cm® )1"[2
Nylon-6 13.7
Nylon-6/12 12.2
Nylon-12 11.4
EVOH-71 14.2
EVOH-62 137
EVOH-33 115
EVOH-18 10.0
EVOH-5 85
Polyethylene 78
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Fig. 1. Scanning electron micrographs of fractured
surfaces at liquid nitrogen temperature for
Nylon-6./12/EVOH blends containing 20
wt% (A)PE(x150), (B)EVOH-5(x150), (C)
EVOH- 18(x5000), (D)YEVOH-33(x5000),
(E)EVOH-62 (x5000).
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Fig. 2. Scanning electron micrographs of fractured
surfaces at liquid nitrogen temperature for
Nylon/EVOH-18 blends containing 80 wt%
(A)Nylon—6(x5000), (B)Nylon-6,/12(x5000),
(C)Nylon-12(x5000).
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Fig. 3. Scanning electron micrographs of fractured
surfaces at liquid nitrogen temperature for
Nylon/EVOH 62 blends containing 80wt%
(A )Nylon-6(x5000), (B)Nylon-6/12(x5000),
(C)Nylon-12(x5000).
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Fig. 4. DSC thermograms of the Nyion-6/12/EVOH-
62 blends containing (A)0, (B)40, (C)100
wt% Nylon—6/12.

Endotherm

Fig. 5. DSC thermogrms of the quenched Nylon-
6/12/EVOH-33 blends containing(A )0,
(B)20, (C)40, (D)80 wtZ Nylon-6/12.
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Fig. 6. T, vs. wt% EVOH-33 for the quenched

Nylon—6/12/EVOH-33  blends : (O )ex-
perimental, ( ® )Fox equation.
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Table 2. Variation of the Melting Point of the Nlon 6/ 12 for Nylon 6/12/EVOH Blends

EVOH wt% v Meting Point (C)
Nylon-6/12/EVOH-71 Nylon6/12/EVOH-62 | Nylon-6/12/EVOH-33 | Nylon6/12/EVOH-18
0 2145 2145 2145 2145
20 2145 2144 214 .4 214.5
40 2145 2142 213.6 214.4
60 214.2 214.0 213.3 213.7
80 214.0 213.7 2129 213.7

Table 3. Variation of the Melting Point of the Nylon-12 for Nylon-12/EVOH Blends

EVOH wt% Melting Point ()

W7 "Nylon-12/EVOH-71 ] Nylon-12/EVOH 62| Nylon-12/EVOH-33 | Nylon-12/EVOH-18

0 178.0 178.0 178.0 178.0

20 1778 1775 177.0 176.8

40 177.8 1775 176.2 176.8

60 177.8 177.3 175.9 176.5

80 177.8 1773 175.8 176.5
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Fig. 7. Isotherms of crystallization at 195C for
(A)Nylon-6/12, (B)Nylon—6/12/EVOH-
71(60/40), (C) Nylon6/12/EVOH-33
(60/40).
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Fig. 8. The effect of crystallization temperature
on crystallization half time for Nylon—6/
12/EVOH-T71 blends containing ([])60,
(~)80, (O)100 wt% Nylon-6/12,
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Fig. 9. The effect of crystallization temperature
on crystallization half time for Nylon-6/
12 /EVOH-33 blends containing ([])60,
(~)80, (O)100 wt% Nylon-6/12.
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Fig. 11, Crystallization half time of Nylon-6/12/
EVOH blends at 195C : (O)EVOH-171,
(@ )EVOH-62, (A )EVOH-33, (A )EVOH-
18.
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Fig. 12. Crystallization half time of Nylon-12/
EVOH blends at 159C : (A)EVOH-33,
(A)EVOH-18,
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