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ABSTRACT: An attempt was carried out to investigate a change of the surface property of
polypropylene (PP) when it was blended with poly(vinyl alcohol- co-ethylene) (EVOH) at the
various contents of EVOH ; 10, 20, 30, 40, 50, 60, 70, 80, and 90 wt%. Prominently, PP/EVOH
blends were evaluated over a contact angle measurement and an antistatic measurement for
their surface property. Gerneral properties of the blends, viz, analysis of chemical structure,
mechanical property, thermal analysis, melt-flow behavior, and morphological observation,
would be also discussed in the results whether property depression of PP in the blends was
occurred or not. The results showed that the surface property of the PP/EVOH blends was
improved with increasing of EVOH contents. However, property depression of PP was thor-
oughly found in the PP/EVOH blends with increasing of EVOH contents.

Keywords: polypropylene, poly(vinyl alcohol- co-ethylene), blend.

M B € 7HA A% %3, PP 23744 a¥Ajolw,

WEstdo] -3, W HlFE 7R QloiA A

Polypropylene (PP)& 1 Z4o] &3l+iz F # R HIAER 9o oj&=H1 gloy, FFA, 4
=] 7] dEd a7 4AE JHAY F=e A Sol ¥4 4. a8ez2, PP $5+¢ 84
ggoprl, FgdaH29} vuyg WE F2 42 o £4& golz, 719 DAL B3l Aol &

#Felof A22¢8 A6E 19984 11¥ 917



DR L PR

T, ol#F dHE ng3ny Ed=, 33
ANA, 7Y o 9 B2y 348 59 o8 ¥
Yol o] gH 3 Ye}.®

2 A Bz 7ig o] o8 HFE AMSH
o] gtow FHIoe ey AF E dAYAH
Zetag Foldx $4EI o, o gF B
A77} Bl JrkS! BA=] o7 PP /)
o) B3 dF2= J. Shimizu $°]'%2 PP9} polysty-
rene (PS)& Ed=sgw, J L Ito S0 PPs}
polyethylene (PE)& Edl=3l¥ o, A. K. Gupta
5214 PPe} ethylene-co-vinyl acetate (EVA)E
Bdcstd 53 FeAdd as A7y, 28,
Z. Liang 5o]'® PP$} polyamide (PA)& B =3
Af o] At E, SumitomoAl| A PP} old
oo 282 d ol fEE Ed =il A
29 9715 PP AE H4E 78y a8
3, B AdE37 gdd d32M e PP phenoxy
resin (PHE) Eic=o] of PP 53l s
Jeung So] ATsYL, 10wt% olste]l poly
(vinyl alcohol-co-ethylene) (EVOH)E A7}, &
FEHAA BEAAEE AT o E 2488 vg
o= gkt

dazdd g, staEEY, ¥3E 2F T
ol&Hi e, TEIPIA] 4EE LEX poly
(vinyl alcohol-co-ethylene) (EVOH)E 5% 7}
2 Ay, F34, 2dd g Hago| £, 7H
Aol s, Telx, F71d WREdn FF4el
F& ApslE FARA HAAAeH, F3l, 2 F
Z %o -OH 471§ Z1 7] W&o £ a4
A Bdzel 3 ARo s e =Y

ueld, £ dFdMe PPY 1538 fES)
23l PP EVOHE £ §&%3ld PP/EVOH &
Ao g Ax3la 2 437 78 7l2e] He 84E
£ ZABIA

4 #
Alg. 2 A¥d) AHS-¥ polypropylene (PP) 2
(F)zgHolA Qe &8AFAF7) 309 A&

AMEstg ). 22la, poly(vinyl alcohol-co-ethyl-
ene) (EVOH):= ddd717F 38wt% ¢ A& Al

918

drich s}3s|AlolA wulE Alofg AFAREA A}
43

Sd= % ZE A=. PP2} EVOHE ¢ 23%
(twin-screw)”7} #A¥  Brabender (Plasticoder,
EU)E o]4sld 2% 180 CollA S&EFSNT
olW}, EVOH9 %#=-10, 20, 30, 40, 50, 60, 70,
80, el 90 wt%-of w2t A WA HA §&&
#34ct. 471M 9L PP/EVOH Ed=8 FE A
%7) (TesterAl, YLIE o]f3le 2% 170C, &
3 100 kg/cm?®e] AN HES A=Yt

s8¢ £4. A|lz=€ PP/EVOH Ed=9 3%
TZEME S8, "9 HEE Az, o&
Fourier transform infrared (FT-IR) A% E 2 o)}
(Perkin-Elmer A}, 1760x, u|Z)& o] &-3fd, FAl
34 53 2 BalF 4cm’'e) 2R E Q)

Y 2Y. AR 8L A 8 A
AtdaA (TA-9900, DuPontAl, ©lZ)& o] &3ld
4 (T, 2 243 2% (T)E EVOHe #ag

& W3 I=& FYsidn dExde A F
oM FL&EEE 20 C/mineZ 39 -50 T
200 CT7IAl $=L&A171 % 200 CAA 187 2470
¥ 5C/min £=2 4271x] d4A1A F339.
ol PP/EVCH &= A&+ o 10mg FH3lo
#4849t 2elx, PP/EVOH BHd= A89 98
8 Axe 9FeR A7) (Perkin-ElmerA}, TGS-2,
=) & A3l Alg 1~2mgd H3ly FAAH
BlolA 20 C/ming] F2EEZ 700 T7HA] &A%}
At

7418 &4. 234 97] (Shimadzu AH4|, Auto-
graph IS-500S, d®)E o435 A=d PP/
EVOH Bd= A& H33HA AL A
AH8-® PP/EVOH #dH= A|&9] Zol& 50 mmo]
3, cross-head 4% 50 mm/mino|x, 10 kg
A & FRsi AT 2R &e 2
9] 71 &NA, Ams Are AeHdA e e &
gt

S5 Hetd HE. PP/EVOH Bd= A8 54
et AL Rheovibron (DDV-1I, OrientecA},
4dE)E o) 43P Ed, 4IRIL &&= 3¢/
mine] 1, FxE 110 HzdlA] -100~200 € &%
HelolA FA AT old AMS-¥ PP/EVOH Ed

Polymer(Korea) Vol. 22, No. 6, November 1998



Polypropylene/Poly(vinyl alcohol-co-ethylene) £#l =

= AN 8= Zo} 30mm, F 20 mm, 57 0.1 mmY]
LEE o83k

s gl H&2l PP/EVOH Edc= Aj8e Ues
Atdsietaet =2 Peg EFLYoR 3o 7
Yoz 243Ych A& W 7|XE &H3 A3
71 913, EREA E2 ABE AFARNA &
A8t}

PP/EVOH EH= A& AFAHE ¥HF 53
7] (ERMAA}, G40, Jd&)& AMS-3ld 243t
B, o]z FAP|2 FFE PP/EVOH £
= AR HEEPS oF 0.02mLe AFHL FAYAZ
F, 3 o) ARk Ao] 15%, 1,2, 3, 4, 5832
HAF 247 A&7 103 A3 PEXE EAU

3

Zajryxet. PP/EVOH = Alge] ¥ha
ote. ¢t =A7] (Shishido ElectrostaticAt, H-
0110, ¥&)E AHg-3led At WA 3td&dd
Adzle BRANRE FA3Ach oW AMSE PP/
EVOH Ed= A89 FAE 0.1mmeolx, Hols
50 mm, Z-& 50 mmo|g|t}.

&l (Morphology). PP/EVOH EJl= A8
e gt AF3y| Y, FARAAERH (Hitachi
S-4100, d&)& AHEIdT) A4 AL E ol 8-3ly
PP/EVOH Bd= A28 sAdsigsd, 24 A 3
49 vl&& 1000 2 700 w2 3

W}

o 3 nE

PPt EVOHe| &s8lT QIX} (Solubility Parame-
ter, §). PPE 454 1EAZA Ex1dd) 3haty
2524 8 7 Ae 71587E R UA g
o, & n¥zet IsEE vehd 5 e 723
EAE& Holx] g qir}h. whd EVOHE Ex1d)
F54A434 Uehd = & -OH7 & Ze 2EAjolth
L3 Aol loiA, diZl BA=E gl v
ujdg-Ado] Bol EAlste B ARdolY, o] £ =
<1z} AAbe] o}s PP/EVOH Bl =9} A84o] gl
=X E BRIE7] A8l otefie} o] AlME sEtrh

EVOHe] $3l% A} (8)& EVOHe dga vt
Boigle] Z #4719 7 zgE 3eEdle ol (1)
Ao olae] Ag & JArk?

&zl #2278 A63 19983 119

8= /&% + O+ & (1)

A, 8 6 % 0 A% $= UAs) B4
Y ¥, 349 2P Y FA8Y 2EE e,
okhe) (2)4elN e 43}%.

ad 21':1: a _____LVEFZ 31'1 IE—VE“i (2)

|4 |4

BETE Venyiene=32.9 cm’mol™, Viian aconot=
35 cm’mol! 0.2 FojX) 11,2 7] ezl BA
H, 49 € $423% FEE R, F
Z}z} JeRygich

EVOHY) &8l% QA 3t 8+ 13.06 (cal/cm®)!/?
o2 ALEAUL PP &3l AR 6= 8.33 (cal/
em®)22 dojxt), 2#AM PP/EVOH A== v
AEAUE A3t

3sf 2x 4. Fig. 12 PP/EVOH Ede Alg
o] EVOH % #ud g HgHd 2dHEYoz

ul
pir X F;u

Transmittance

4600 3000 " 2000 1000 400
Wavenumbers (cm™)
Figure 1. FT-IR spectra of PP, PP/EVOH blends
and EVOH.
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Figure 2. Thermograms of DSC heating curve (a)
and cooling curve (b) of PP, PP/EVOH blends, and
EVOH.
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Figure 3. Thermal decomposition temperature of PP,
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Figure 4. Initial modulus of PP, PP/EVOH blends
and EVOH.
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Figure 5. Tenacity of PP, PP/EVOH blends and
EVOH.
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Figure 6. Elongation of PP, PP/EVOH blends and
EVOH.
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Figure 8. Loss modulus of PP, PP/EVOH blends and EVOH as a function of temperature,
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Figure 9. Storage modulus of PP, PP/EVOH blends and EVOH as a function of temperature.
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Figure 10. Density of PP, PP/EVOH blends and
EVOH.
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Figure 12, Half decay time of PP/EVOH blends and
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