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Abstract: The miscibility of Nylon-6 with ethylene-vinyl alcohol copolymers of various
vinyl alcohol content was studied from thermal properties, Molau test, and scan-
ning electron microscopy. Nylon-6 has a good miscibility with ethylene-vinyl alcohol
copolymers composed of 43, 62,71 mol% vinyl alcohol, and the blends have a single sharp
glass transition temperature. But the miscibility is reduced as the vinyl alcohol content is
increased or decreased from above mol%, and the blends have two separate glass transi-
tion temperatures which moved a little toward each other. As the amount of Nylon-6 in the
blend is reduced, the intermolecular hydrogen bond strength of Nylon-6 is reduced, and
the decrease of the glass transition temperature of the miscible blends is caused by this
decreased hydrogen bond strength. The depression of melting point is observed for each
polymer in the blend, and the degree of depression is increased with the improvement of
miscibility. The difference in miscibility was confirmed again from Molau test and scann-
ing electron microscopy.
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Table 1. Ethylene-Vinylacetate Copolymer Used

ek & jheko] 71%% (EVOH-71), 625% (E-
VOH-62)¢]l AL HAGHRILSEAE ] Soanol-Z,
Soanol-EE AF-83}4i ¢

gk, eld A2 ko] 43F% (EVOH-43)
,33%% (EVOH-33), 18&% (EVOH-18), 11&%
(EVOH-11), 5 %% (EVOH-5) EVOH+= Tablel
ol 4] EAIgE sied o gal —udobalec|E F
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2-2. #3 UH3 (Saponification)
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2-3. Z &t (Blending)

2-3-1. Compounding 'Machine0| 2|3t 28
=8

x5 pellets T3 EFT ¥ Baker
Perkinsiit ¢ twin screw compounding machine S
A}-£-3} o4 melting zone:230C, extruder :235C, die
:225C ZA1olA EFEHT H BE4 Sy
3 Berlyniit®l pelletizer (PEL-2) & A}-&3}¢

*Content of **Content of
Sample Name Maker Trade Name Vinyl Acetate Viny] Acetate
(mol %) (mol %)
EVOH-43 Bayer KA 8338 43.2 less than 0.3%
EVOH-33 Nippon Kosei Soabren-CH 32.8 less than 0.3%
EVOH-18 Du Pont ELVAX-40 17.8 less than 0.3%
EVOH-11 Du Pont ELVAX-250 11.2 less than 0.3%
EVOH- 5 Mitsui EVAFLEX-550 5.0 less than 0.3%

*before saponification, **after saponification
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Fig. 1. Molau test in formic acid for Nylon-6/
EVOH blends : (A)PE, (B)EVOH-5,
(C)EVOH-11, (D)EVOH-18, (E)EVOH
-33, (F)EVOH-43, (G)EVOH-62,

(H) EVOH-71.
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Fig. 2. Scanning electron micrographs of fractured surfaces at liquid nitrogen

Nylon-6/EVOH blends containing 20wt % (A)PE (x 300),

temperature for

(B)EVOH -5(X300), (C)EVOH-11

(X300), (D) EVOH-18(X10,000), (E)EVOH-33(X10,000), (F)EVOH-71(X10,000).
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Fig. 3. DSC thermograms of the quenched Nylon
-6/EVOH-71 blends containing (A) 100,
(B)90, (C)70, (D)30, (E)Owt % Nylon-
6.

B To 470

(Al 47.5
£
2
z
2
51

10 10 70 (C)

Fig. 4. DSC thermograms of the quenched Ny-
lon-6/EVOH-18 blends containing (A) 100,
(B)40, (C)0wt % Nylon-6.
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Fig. 5. DSC thermograms of the quenched Ny-
lon-6/ poly (vinyl alcohol) blends containing
(A) 100, (B)60, (C)20, (D)0Owt % Nylon-6.
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Fig. 6. Tg vs. wt% EVOH-18 for the quenched
Nyln-6/EVOH-18 blends.
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Table 2. DMA Transition Temperatures in Nylon-6/EVOH Blends

Blend Composition T ransition Blend Composition T ransition
Nylon-6 (wt %) EVOH-71(wt%)  Temperature(C) Nylon-6 (wt %) EVOH-62(wt%)  Temperature(T)

100 0 8.1 100 0 88.1

90 10 82.2 % 10 81.3

70 30 81.0 70 30 78.9

50 50 82.0 50 50 80.3

30 70 87.5 30 70 84.2

10 90 9. 4 10 %0 92.1

0 100 103.5 0 100 %.8

A b A A
10 50 90
EVOH wt %

Fig. 7. Tg vs. wt% EVOH for the quenched
Nylon-6/EVOH blends : (O)EVOH-71,
(A)YEVOH-62, (0O)EVOH-43.
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Fig. 8. DMA curves of the Nylon-6/EVOH-71
blends containing (A)100, (B)90, (C)70,
(D)30, (E)0wt % Nylon-6.
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Fig. 9. Tgvs. wt% EVOH for the quenched
Nylon-6/EVOH-71 blends : (O)experi-
mental, (A)4dk=-—0.0069, (B) dk=
-~0.0079, (C) dk=—10.0089.
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Fig. 10. Infrared carbonyl stretching region for
Nylon-6/EVOH-71 blends containing (A)
00, (B)70, (C)50, (D)10, (E)Owt %
Nylon-6.

9} Modified Gordon-Taylor 42| Az}t 4k}
Az B 4 Yt
-4, HoM Eaes

Toe ™

FEA o] Fob A 2T TgE ZHe
°l£-6 o+ EVOH2}e] &34 EVOH| 3
ol Frhgtel wet Terh Aaste A4s B
22k A4l 716) Wskz el 2halsls] 95
ﬁ—ﬁ#%%ﬂ€ﬂﬂ“4

detHo g sl2 W) AS$Fd 28 A

ztlefwzwu14ﬂw~w
A HEs} 2astd sh2ed
A Es Fobeke) §39A 5 st
& Zoz olFgr B,

Fig. 10¢]] o] & - 6 ¢} EVOH-71 £¢-5of 4
©] 15502 1700cm™" <A Hell A2 7L2 ¥ 7] 2]
AFFEo 2lgt Ao FH3HAE FAHY
ot o] dddl4 EVOH: &3+ E 7kx1= &

2.2 Fig 10] vept #H3l= o] & - 6 ¢

Polymer(Korea) Vol. 9, No. 6, December 1985



FFER G 7ol 23t sledutoz B 4 glr),

ololl 2)ahel EVOH-712] oo| % 7hgholl afe}
7FER 78] F4 st & e HE Fob
st gl=H ol YolE - 62k EVOH-71 A}
o8] 7tER W79 T4 A AlF)7t ol -
6 2t <bol9] 7h2H 9 F4£ AT 47
of wish Atej o g 288 ebdic),

AEAdel F& F FAE AL AL 21 54
A E7b gd4sks WS PVC/poly (ca-
prolactone) #} phenoxy/ poly (caprolactone) %6l
A ababE] glep 1,

oo} o] AHBAo] FomA LAY A
717b Zpadhs i 4o A9 Eife o
zhfrof izl 9] A JEZ I Frld] o)
Adek Fld e 2= Aoz A= Qo

ol4e] AzlzHe o|E - 6/EVOHELE
ol 4] o] & = At o]kxe] glow] o
Aol EdFAAL Tgza4a2 JUebdes Aow

A=},
3-5. Z=38

Yol & - 629 EVOH-62 E3F&5 wjAA 4
HE e F 20C/min2 $dhH 4 dejal
DSC thermogram-g Fig. 116 T 4|3} &l 7+
ApAbe FEE SedE R Qo &gt
Ag2be] gheo] AT E SAHo| i)

Tl He4
A4 A (cocrystallization), A3 =7
Ao el 4] A& 23t 3

ol] 7]%% —/r“‘ =, Yo]& - 6/E
dl2lg Tgs Z+=

Fig. 11el14 & + 9d
olgt 34 gzl 7

@ o
o«
D
o XN
o]n lt:l r_,_.
O_l. }1’” :!:
e ol < 41

)
n

|
LI
£ F
o
to
liJ
,ﬁ
Z
7
=,
&
of
2

171 4 B=——

Z2|H 4 99 #4635 19854 124

TEHA S o] - 6212 A& Bk AT

221.2
218.
(A)
B)
174.5
£ ©
_§ 175.3
=
<
{ =3
[£3]
( D)
180 230 ()

Fig. 11. DSC thermograms of the quenched
Nylon-6/EVOH-62 blends containing (A)
100, (B)70, (C)30, (D) 0 wt % Nylon-6.
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Fig. 12. Variation of the melting point of the
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