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ABSTRACT

The production of polyurethane polymer has been increased because of their unique properties
and variety process methods available. The generation of their wastes also increases with prod-
ucts. These byproducts of industrialization seriously threaten the environmental demanding.
Therefore, development of the recycling technologies have been required.

The main prupose of this study is to develop the recycling technology of waste polyurethane
from a footwear scrap. This technique is composed of the following procedure : crushing,
devulcanizing, pelletizing, washing and drying.

The pellet was characterized with various methods. The recycled polyurethane(RPU) was
blended with HIPS(high impact polystyrene) and investigated morphologically and rheologically.
The experimental results showed that the addition of 20% HIPS to RPU was limited without
mechanical performance of the superial properties of a virgin polyurethane. We believe that
these technical information make possible to develop a rational engineering product.
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Fig. 1. Micrographs of materials used in this study
recycled polyurethane.

Table 1. Data from Thermal Gravimetric Analysis

(TGA)
Samples| Scrap | Extrudate |RPU pellet
Compositionsgl (#1) (# 2)j (#3)
Polymers( %) 84.4 51.1 58.4
Additives(% ) 3.1 41.7 285
Fillers( %) 12.9 7.2 12.1
Total(%) 100.0 100.0 100.0
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Fig. 2. TGA graphs of materials used in this study
recycled polyurethane.
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Fig. 3. FT-IR graphs of materials used in this
study recycled polyurethane.
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Table 2. Sol Fraction of Materials

Table 4. Mechanical Properties of HIPS/RPU Blends

Samples Scrap |Extrudate RPU pellet ropeties |Modulus(kg/cm?) | Tensile strength| Elongation
(#1) (#2) (#3) Samples at 5% elongation |  (kg/cm?) (%)
Dry wt.(g) 0.2576 | 0.2407 0.2654 PR 14,812 256 424
Swolllen wt.(g) 0.3664 0.2406 0.2675 PR10 19,380 222 402
Deswollen wt.(g) | 0.2542 0.2386 0.2368 PR20 18,687 170 401
Solvent wt.(g) 0.1122 0.002 0.0037 PR30 41,937 126 232
Sol fraction(% ) 59 i 50 53 HIPS 102,30 243 38

Table 3. Properties of Recycled Polyurethane(RPU)

Properties Test methods | Value
Hardness(Shore A) ASTM D 2240 | 83
Density(g/cm?) ASTMD 792 | 1.21

Tensile strength(kg/cm?) | ASTM D 412 | 60
Elongation( %) ASTM D 412|250
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