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his work presents a sustainable recycling technology for converting the organic fraction of waste metallic

food packaging plastic (MFPW) into paraffin wax and gas products using a small pyrolysis plant (Fig. (1)).
In order to close the loop of the developed technology, mechanical pretreatment followed by chemical leaching
process was used to separate aluminum against carbon powder fraction what helps to achieve the principle
of zero-waste technologies with high economic and environmental benefits. The pyrolysis experiments were
performed at constant heating rate (25°C/min) and different pyrolysis temperatures (500, 600, and 700°C).
While the leach process was carried out using hydrochloric acid, thus recovering Al fraction in the form of
salt and char in form of carbon Black. The chemical structure, composition and morphology of the recovered
products and compounds were examined using FTIR, XRD, ICP, GC, SEM, etc. The developed strategy was
successed to convert MFPWs at 600°C into paraffin wax (19.5%), biogas (63%), and Al/char (17.8%) beside
decreasing carbon footprint by —984 kg CO2-eq/t of MFPWs with profitably estimated at 610 $/ton.
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industrial scale and Circular Economy principles. Also, he participated in developing many sustainable energy conversion strategies for textile
waste, clothes dryer, plastic waste, end-of-life cotton banknotes into energy products using pyrolysis technology.
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