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Abstract
Polypropylene (PP) is used in a wide variety of products, including automobile interiors, packaging, electronics, construction materials,
carpets and other home furnishings. Very short life and low recycling rates of PP products make it a substantial conftributor to the
contamination of the environment. The aim of this study was to develop a solvent-based recycling process for PP products using
polypropylene containing waste carpet as the starting material. Virgin grade PP was obtained, which was identical to raw PP according
to FTIR and DSC analysis. The new recycling process is expected to reduce the reliance of PP production on fossil resources and to avoid
the end-of-life PP products pollute the environment.
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I NTRO D U CTI O N Plastic products are widely present on the market in a lot of applications.
Exceptional rise in the use of the plastic products due to their versatility,

excellent properties and availability in large quantities with low costs [1].

Polypropylene (PP) I1s the world's second most widely used commodity
polymer (after polyethylene).

The global PP market was valued more than $80 billion in 2017, totaling
approximately 23% of the entire plastics market and expected to reach $133
billion by 2023 [2].

Only 1% of these PP products are recycled [3].

Recycling technologies used in the recycling of PP are mostly mechanical
and/or thermal, which generally result In low quality products containing
Figure 1: Outline of projecf Concepf COHTCImiﬂCIﬂTS SUCh as pigmeﬂTS Clﬂd degl’dded COmpOheﬂTS [4,5]

EXPERIMENTAL

Waste carpet materials were used as feedstock. The RS ) 2 Y SN A |
waste carpet sample, consisting of 77% PP, 19% jute PP 69.70%  Jute 18.89% PP 3.64% PP 3.77% PET 2.02% PET 1.97%
and 4% polyester, was chopped and mixed into the
proprietary solvent, which was specifically designed
for high solubility of PP. The mixture was stirred
magnetically at 140°C under reflux until the PP fibers
were dissolved. After successive filtration steps
performed to remove the undissolved non-PP
components and the pigments, the filtered solution
was poured Into isopropanol for precipitation. While
precipitated PP was separated by filiration from the
solvent/isopropanol mixture and dried in an oven;

the proprietary solvent was recovered by rotary : : -
evaporator. FTIR and DSC was used to for the Figure 3: Undissolved non-PP components and pigments were removed by successive
filfration steps.

Figure 2. Components of the waste carpet recycled.

characterization of recycled PP.
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Figure 4: Photographs of the waste carpet and PP
obtfained from the waste carpet by the recycling process. Figure 5: FTIR and DSC analysis of recycled and pure PP.
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