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Q ok B Ao N= Zelxzegd (PP) ¥ oddl njdd32 53] (EVOH) & Edltof Qlo] dhaah= Alg
FHAFS W3} 3.2) PP itaconic acid (A)7} Z8}ZE ¥ PP—g—IA £ 28342 o] 8319t} PP—g—1A 483}
A= PP baseoll IA9] 5932 1, 2, 5, 10 wt.% = 22|t £4ato] Axsd o, FT-IRT 'H NMR #4]&

BEZAE #HESIAL, DSC oF UTME olg-sto] 44 - 71414 545 4 a3k &4 23 PP—g—1A 3834
i PP/EVOH &= Ay ate & Fda7ls o veht 33sAzA 9 faide] sl i

ABSTRACT : In this study, we used polypropylene grafted with itaconic acid (PP-g-IA) as a compatibilizer to prevent
phase separation phenomenon which occurs upon blending polypropylene (PP) and ethylene-vinyl alcohol copolymer (EVOH).
A compatibilizer was prepared using graft copolymerization of itaconic acid (IA) onto PP where input ratio of IA was
1, 2, 5, and 10 wt.%. To confirm the structure of PP-g-IA and the graft ratio of IA onto PP, we used 'H NMR and
FT-IR. We tested the compatibilizer which has highest graft ratio of 1% in immiscible PP/EVOH blends. The morphologies
of PP/PP-g-IA/EVOH blends were analyzed by SEM. Thermal and mechanical properties of the blends were analyzed by
DSC and UTM. PP-g-IA enhanced the interfacial adhesion of PP and EVOH copolymer.
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5] 97} @] o] el uheh A1F Ag1e] A 7Fs Yeo G PP 9FEVOH & BRI S F o]F 94l 348 =9
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A Z = polypropylene (PP) I} ethylene-vinyl alcohol &% A 73-&3HAl= PP 9} EVOH £ =9} o] #a}13:8] Zfo]e]|
(EVOH)7} 9101, PP = A 7}oldA] Fitof tjst xjgiido] upe} ARtE]7F el = Sl A 7R AdES 717
97513l EVOH = Ulglsd o} 7] 2fdAde] -k Ao fate] FrAow Hrlefof shv o]9} HaF A= v
ok 4] 9lrh? EVOH = OH 710l )3k =i Fokdo] whdo] B39 vf Qo Ares 5> PPEVOH E3J ¢l ionomer & 4
7] W&ol PP & wiglo] 5O A&-3}% PP/EVOH/PP 9] th S3AZ A gato] fasts] SAWse RERAE BHEelel

=77 Ju R A2H 7% sk o] A9 7)A|9} ko) tjst ©m,!° Fisher 5 mica, glass beads, PP-g-MAH & “-8-3}A| =
Z7Fste] PPEVOH £d=0] £ v ahleh” Yousefi &
< PPEVOH 3919 &5 Ax=317] $lsto] PP-g-MAH ¢} di-
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1. ME 2 g

PP = Z2|n| 2] HP 552N (MFL: 14 ¢/10 min)S A8}
a1, MAIAIZ = 2,5-bis(tert-butylperoxy)-2,5-dimethylhexane
(Aldrich 90%)S AH&-3kith E#ll=of Al4-3 EVOH +
EVAL Europe ] F101B (EVOH content: 32.9%, MI: 1.51 g/10
min) & AFE-3F T Itaconic acid (Aldrich 99%, ©13} 1A)i=
ARE A FEAIAE S8 8 AIRE oY M x Sk, A
= #3) xylene (Samchun 99%), acetone (Samchun 98%) %!
methanol (Samchun 98%)< AF&-3}3Itt.

Table 1. Summarization of Graft Copolymerization of IA onto PP

g3k Al x g o 2= Hebily 94 (Brabender GmbH,
Plasti-Corder 680135 type)& ©]-8-3k1 190 C, 70 rpm Z=71l|A]
PP & F43to] melt HEIZ W= 5 JHAIAI9L 1A & Ao =
F43F ¥ 6 min 5t WS FBSITE A2 oA T4
¥ PP, 1A 2 ZNAIAIS] & Table 191 ] =o] Qlr}. o]+
AR oz AAAE EF S hot xylene o] F3HAIZ] F ace-
tone ©f] &Jal AHAGAA wRkS GFAE AAA A o] F
24 AZF E<F methanol & Sl 2 3t soxhlet F2|E ©]-&3}¢]
522 JHAA, vdk-g ©EEA] 9 homopolymer 5= Al A8k
At

Azg g3 e THWIZESS FT-IR & o] &3l M.
Yazdani-Pedram 5-©] A|A|$E W o) wheh 1A Fd el whek
PP o 5= 1167 em™” ¢} 1A 2] 3E3t= 1710 em™ <
transmittance H| & Z7J3}7 calibration curve & =3 F Al
Z9 28344 9] FT-IR spectrum oA =7 ¥ transmittance %k
S o) gall AFAk = o AXkerom P Az A
S PP-g-IA(gan mio) B I 37]8F3ATE
248-3H4 PP-g-IA 5 513t PP 9L EVOH o] E&l=2] A%
BEple] BA] (Brabender GmbH, Plasti-Corder 680135 type)
o] g3tk Al A2 190 T, 50 rpm, 10 min 2
2738k 31, PP 9 EVOH ] FY &2 90/10 02 1174121
, gAY TS WA A AS it Az
LW 54 8 Table 2 9} #o] 327183101 o] wf &
of 371%k g8 FUTH2] @9+ phr (parts per hun-
dred)® HERA AT

o 2%yl rfr

o

2

Name PP (g) Initiator® (g) 1A (g) 1A (wt. %) Graft ratio® (%)
PP-g-1A¢ 75 2475 0.247 0.25 1 0.75
PP-g-T1Ag90 24.50 0.245 0.50 2 0.90
PP-g-1A; 0 23.75 0.237 1.25 5 1.00
PP-g-1A¢ 30 22.50 0.225 2.50 10 0.89

® Initiator content: 1 wt. % of PP

® Determined by FT-IR

Table 2. Summarization of PP/EVOH Blend and PP/PP-g-IA/EVOH Blends

Name PP (g) EVOH (g) PP-g-1A, 0 (2)
PP/EVOH 31.5 3.5 0

PP/PP-g-1A; 00 (2.5)/EVOH 31.5 3.5 0.875
PP/PP-g-1A 00 (5)/)EVOH 315 3.5 1.75
PP/PP-g-1A; 0 (10)/EVOH 315 3.5 3.5
PP/PP-g-1A, 9 (20/EVOH 315 35 7
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Polypropylene

Scheme 1. Synthetic procedures of PP-g-IA
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Figure 1. IR spectra of (a) PP, (b) PP-g-1A¢7, (c) PP-g-1A¢9, (d)
PP-g-TA; 00, and (e) PP-g-TAoss.
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Figure 2. Changes of graft ratio of IA onto PP according to TA input
content.
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Figure 3. '"H-NMR spectra of (a) PP-g-IAg7, (b) PP-g-IAgey, (c) PP-g-IA; g9, and (d) PP-g-IAgg.
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(e) PP/PP- 1A, oo (TO)IEVOH

Figure 4. SEM images of PP homopolymer, PP/EVOH blend, and PP/PP-g-IA/EVOH blends with various compatibilizer content.
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Figure 5. DSC data of (a) PP/PP-g-IA, ¢ (20/EVOH, (b) PP/PP-g-IA; 1
(10/EVOH, (c)PP/PP-g-IA, ¢ (5YEVOH, (d) PP/PP-g-IA, 1y (2.5)/EVOH,
(¢) PP/EVOH.

Table 3. Tensile Properties of PP/EVOH blend and PP/PP-g-IA/EVOH
blends

Name Ultimate Tensile | Tensile Modulus | Elongation at

Swengh (MPa)|  (MPa) | break (%)
PP/EVOH 25.5 2435 10.1
PP/PP-g-1A1.00 (2.5/EVOH 26.3 244.0 11.3
PP/PP-g-IA1.00 (5YEVOH 234 259.0 11.6
PP/PP-g-IA1.00 (10YEVOH 25.1 178.0 12.4
PP/PP-g-IA1.00 (20)/EVOH 272 173.0 15.5
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