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Morphology and Mechanical Properties of Recycled PVC Blends (I111)
- Morphologies and Mechanical Properties of Recycled PVC/PE Blends
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ABSTRACT : The polymer blends of waste poly(vinyl chloride) (RPVC) and waste polyethylene (RPE) were
prepared by melt mixing. Various ethylene-vinyl acetate copolymers (EVA) and ethylene-methacrylic acid Na
salt copolymer (ionomer) were used as compatibilizer. Their morphologies and mechanica properties were
evaluated as a funtion of mixing sequence and time. EVA with high vinyl acetate contents showed a rapid
increment of tensile properties when small amount was added. Tensile properties of the blends were gradudly
increased with the addition of ionomer. Morphologies of RPV C/RPE blends were analyzed by scanning electron
microscopy. FT-IR data showed that EVA was agood compatibilizer in RPV C/RPE blend compared to ionomer.
Mechanical properties of the blends were highly enhanced when RPV C and compatibilizer were mixed and first
RPE was added | ater.

Keywords : waste PVC, waste PE, blend, compatibilizer, morphol ogy.
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Table 1. Types and Properties of Compatibilizers
Polymer Comban Commercial Ml Co-monomer
Coding pany Name (9/10 min) (wt%)
SEETEC Vinyl acetate (28)
v Dupont VA 6.0 Vinyl acetate (25)
V25 Evaflex 2.0 .
Hanwha Vinyl acetate (19)
V19 . EVA 18 .
chemical Vinyl acetate (15)
V1S SEETEC VS 22 M ethacrylic acid Na
by Surlyn 28 y

Dupont salt (15)

&/28 : Ethylene vinyl acetate copolymer, vinyl acetatecontent 28 wt%.
BN : Ethylene-methacrylic acid Na salt copolymer.
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Figure 1. SEM microphotographs of RPVC/RPE blends with different compositions. (8) RPVC/RPE 30/70, (b) RPVC/ RPE 50/50, and

(c) RPVC/RPE 70/30.

(d) C30V15-10

() C30N-1

(f) C30N-10

Figure 2. SEM microphotographs of RPVC/RPE 30/70 blends with various compatibilizers. (a) C30 V25-1 wit%, (b) C30 V25-10 wit%,
(c) C30 V15-1 wit%, (d) C30 V15-10 wt%, (€) C30 N-1 wt%, and (f) C30 N-10 wt%.
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Figure 3. PVC domain sizes in RPVC/RPE blends of 30/70
composition.
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Figure 6. Tensle gtrength of RPVC/RPE 30/70 blends with
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Figure 7. ATR spectra of RPVC/RPE : 50/50 blends and
compatibilizers.
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Table 2. Method Code with Mixing Conditions
M ethod Code

Mixing Sequence

NC RPV C/RPE without compatibilizer, EVA

SB Blending RPVC/RPE/EV A (10wt.%) simultaneously
VB Adding EV A after mixing RPV C/RPE

EB Adding RPE after mixing RPV C/EV A

CB Adding RPV C after mixing RPE/EV A

(d) CH50-CB

(e) CH80-EB
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Figure 8. SEM microphotographs of RPVC/HDPE blends with various mixing sequences. (8) RPVC/HDPE : 20/80 (EB), (b)
RPVC/HDPE : 20/80 (CB), (c) RPVC/HDPE : 50/50 (EB), (d) RPVC/HDPE : 50/50 (CB), (e) RPVC/HDPE : 80/20 (EB), and (f)

RPVC/HDPE : 80/20 (CB).
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(d) CL50-CB (€) CL80-EB

Figure 9. SEM microphotographs of RPVC/LDPE blends with various mixing sequences. (8) RPVC/LDPE : 20/80 (EB), (b) RPVC/LDFPE :
20/80 (CB), (c) RPVCI/LDPE : 50/50 (EB), (d) RPVC/LDPE : 50/50 (CB), (€) RPVC/LDPE : 80/20 (EB), and (f) RPVC/LDPE : 80/20 (CB).
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Figure 10. Effect of mixing sequences on tensile strength and impact strength of RPV C/RPE blends. (8) RPVC/HDPE blend and (b)
RPVC/LDPE blend.
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Figure 11. SEM microphotographs of RPV C/RPE blends with numbers of mixing. (8) n=1, (b) n=2, and (c) n=3.
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Figure 12. Effect of numbers of mixing on tensile strength and
impact strength of RPV C/RPE blends.
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