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Abstract

There are few studies on the effects of different sources of PVC scraps generated after the end-of-life PVC products and these
scraps are used to prepare PVC products of low quality. In this paper, rigid PVC scraps from different sources such as clothes,
pipes, and others were investigated to incorporate into virgin PVC compounds as a part of efforts to recycle various PVC scraps
effectively. It was found that the tensile strength and impact strength of the PVC compounds generally decreased with increasing
the content of PVC scraps. The impact properties of scrap were in order of CC > PC > RC, tensile strength were PC > CC > RC
and Vicat softening temperature shows no specific tendency. CC scraps contents of 50 phr of virgin PVC resin showed 80 %,
and PC scrap with 50 phr of virgin resin showed 50% of the mechanical properties with virgin PVC.
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Table 1. The composition ratio of rigid PVC scrap used in this study
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Fig. 1. Post-consumer PVC scrap used in this study.
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Table 2. The characteristics of material used in this study

Contents Form Source
RC Various Rigid PVC scrap powder Nam Yang
PC Pressure/non pressure Pipes scrap powder PPI
CcC Cloth insert scrap powder Nam Yang
P-1000 Virgin resin Fine powder Hanhwa Chemical

Table 3. Basic formulation for sample preparation

Classification (phr) Contents
P-1000(phr) 100
Stabilizer, complex (phr) 5
Impact modifier (phr) 3
MBS (Methyl methacrylate Butadien Styrene)
Processing aids (phr) 2
Filler (phr) 2
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Fig. 2. The post-consumer PVC scrap formulation and specimen preparation.

J. of Korean Inst. Resources Recycling Vol. 24, No. 6, 2015



PVC 2=84¢]

ARG 20 9T /AR B B A7

Table 4. The mechanical properties of post-consumer PVC scraps
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Classification P-1000 CC scrap RC scrap PC scrap
Base formulation (phr) 100 100 100 100
1ZOD Impact strength (kg-cm/cm) 479 20.1 5.7 13.3
VST (°C, 5 kgf) 84.4 62.8 83.9 87.2
Tensile strength (kgf/cm?) 532 454 305 490
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Table 5. The mechanical properties of CC scrap

cC
Classification P-1000
CC-1 CC-2 CC-3 CC
Base formulation (phr) 100 100 100 100 0
Scrap contents (phr) 0 10 30 50 100
1ZOD Impact strength (kg-cm/cm) 479 45.1 432 42.6 20.1
VST (T, 5 kgf) 84.4 82.6 79.2 714 62.8
Tensile strength (kgflcm?) 532 517 492 495 454
Table 6. The mechanical properties of RC scrap
RC
Classification P-1000
RC-1 RC-2 RC-3 RC
Base formulation (phr) 100 100 100 100 0
Scrap contents (phr) 0 10 30 50 100
1ZOD Impact strength (kg'cm/cm) 479 20.3 17.9 10.9 5.7
VST (°C, 5 kgf) 84.4 84.3 83.8 843 872
Tensile strength (kgf/cm?) 532 414 396 373 305
Table 7. The mechanical properties of PC scrap
PC
Classification P-1000
PC-1 PC-2 PC-3 PC
Base formulation (phr) 100 100 100 100 0
Scrap contents (phr) 0 10 30 50 100
1ZOD Impact strength (kg-cm/cm) 479 29.1 24.9 23.6 133
VST (°C, 5 kgf) 84.4 84.7 84.7 854 87.2
Tensile strength (kgf/cm?) 532 506 509 506 490
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Fig. 3. The 1ZOD impact and VST properties of CC scrap.
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Fig. 4. The IZOD impact and VST properties of RC scrap.
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Fig. 5. The IZOD impact and VST properties of PC scrap.
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