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ulx)t= GG FAEFAY RPVCZE A&7l =AY 85/15 wi%, &4 50/60 wit%,
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EFIRl 21718 Kol AgAde] vy Ha) $3kn ‘01]*1 7pab Lk "*2—4;' HH&’iL} ol ¥l
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(cthylene ethylacrylate—graft—methyl methacrylate copolymer. EEA—MMA)7F -8-8h4ll 2 4]
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ABSTRACT : The polymer blends of waste polyvinyl chloride (RPVC) and waste
polyethvlene(RPE) were prepared by melt mixing, and their morphology and tensile
properties were evaluated after -the copolymers having an ethylence group in backbone and cster
group in side position were added as compatibillzers. The blend compositions were varied as
follows : RPVC/RPE 85/15 wt%, where RPV({ formed a continuous phase : H0/50, mid
composition : 15/85, RPE a continuous phase. The blends revealed a very low compatibility
between component polymers because they showed domain sizes greater than 10 pm over all
compositions, especially the worst compatibility around mid composition. The blends
showed higher compatibility when ethylene vinylacetate copolymer(EVA) and ethylene
ethylacrylate—graft—methyl methacrylate copolymers(EEA—MMA) were added.

Keywords plastic waste, PVC, PE, blend, compatibility.
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# PVCAH ¥z Bylce 7z 1

Table 1. I)pes alld} roper ties of COl[lpatlblllZelS
D()l}’ ner company rade comonomer (wt%
: (g/lo mi l)

EVAY Dupont Evaflex 2
EVA2  HanwhaChemical ~ EVA 18
EMA"  ChewronChemical Poly-eth 24

EEA Nippon Unika DQDI 6
EAA’  DowChemical  Primacor 300

EEA-MMA® Nippon Ol & Fats ~ Modiper 34 )
fonomer’ Dupont Surlyn 28 methacrylic acid Na salt (15)
CPE¢ Dow Chemical CPE -
EVA-MA Dupont Fusabond MC 25
LLDPE-MA Dupont Fusabond MB 1.5

‘EVA : ethylene vinylacetate copolymer.

EMA : ethylene methylacrylate copolymet

‘BEA : ethylene ethylacrylate copolymer

BEAA : ethylene acrylic acid copolymer.

‘EEA-MMA : ethylene ethylacrylate-graft-methyl methacrylate
copolymer.

Tonomer : ethylene—methacrylic acid Na salt copolymer.
!CPE : chlorinated polyethylene.

'Chlorine content : 36 wt%.

EVA—MA : ethylene vinylacetate—graft—maleic anhydride
copolymer.
LLDPE-MA :
anhydride.

vinyl acetate (25)
vinyl acetate (19)
methyl acrylate (20)
ethyl acrylate (18)
acrylic acid (20}
methyl methacrylate {30

chlorinated ethylene*
maleic anhydride
maleic anhydride

linear low density polyethylene—graft—maleic

Table 2. Composition of Compatibilizers (wt%)

compatibilizer RPVC/RPE  RPVC/RPE RPVC/RPE
15/85 50/50 85/15

EVALl 1 1 1
EVA1l 3 3 3
EVAIl 5 o 5
EVAI1 10 10 10
EVAZ2 - 5 -
EMA 5 5 5
EEA 5 5 5
EAA 5 5 5
EEA-MMA 5 5 5
fonomer - 5 -
CPE - 5 -
EVA-MA - 5 -
LLDPE—MA - 5 -

EAM 39 A %= Shore DE AME3e] =431

% density meterg AREsle] Z3sksc) 44
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2 Az BH=2 VAE 249 Ad2oA] Instron

2 A26¥ 15 20029 1€

24 QFD 3l PVCPE ¥ BAme] wEas 9 54

85165 ARk crosshead speed 50 mm/min®
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Table 3. Properties of Waste PVC and PE

___properties RPVC RPE
hardness (Shore D) 79 48
tensile strength 42 21
(MPa)

elongation (%) 150 800
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Figure 1. (a) DSC curves and (b) TGA curves of
RPVC and RPE.
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Figure 2. SEM micrographs of RPVC/RPZ blends
with different compositions. (a)RPVC/RPE 15/85,
(b) RPVC/RPE 50/50, and (c¢) RPVC/RPE 35/15.
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Figure 3. SEM micrographs of RPVC/RPE 15/85
blends with compatibilizers. (a) EMA 5 wt% and (b)
EAA S wt%.
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Figure 4. SEM micrographs of RPVC/RPE 50/50 blends with various compatibilizers. (a) EVAL 5 wt%, (b)
EEA-MMA 5 wt%, and (¢) EAA 5 wt%, and (d) EVA+MA 5 wi%.
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Figure 5. Hardness and density of RPVC/RPE blends
as a function of composition.
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Figure 6. Tensile strength and clongation of RPVC/
RPE blends as a function of composition.
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Figure 7. Tensile strength of RPVC/RPE blends with various compatibilizers. (a) RPVC/RPE 15/85, (b)
RPVC/RPE 85/15, and (¢) RPVC/RPE 50/50.
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different contents(wt%) of EVA1(vinyl acetate : 25
wt%).
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