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The quest for sustainable and renewable materials is driving a paradigm shift towards a bio-based economy, propelled 500 — = 0.4- 035 § 80 -
particularly by the imperatives of the Sustainable Development Goals (SDGs). The increased use of bio-based [ -NH-3355-3360 Loy “NH 1515 = ' b=
polyurethane foams (bio-PUFs) in industrial applications presents a challenge for researchers to develop innovative | ‘I: GLare 11 § 0.3 - % 60 -
recycling methodologies conforming to evolving sustainability standards. This research represents an innovative approach T YRR - 400 +——_ HEL“;RI;*” A~ Z Q_J
to the recycling of bio-PUFs through depolymerization via Glycolysis, employing commercially available bio-based :< PR S 0 11l % 0- 8
solvent. The degradation and recovery of polyol were validated through FTIR and NMR analysis, confirming the 1 « 2 300 _mNL_Z_RP “"V\fw\/\mx\ GS’_ | < 40+
presence of amine groups, urethane linkages, and other byproducts. High yields (over 93%) of recovered polyol were .y - S Iy ol g S
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Comparative analyses revealed superior physical and chemical properties of bio-based recovered polyol over its :[ HO\/'\E./\OH = 200 - :: 20
petroleum-based counterpart. The resulting recovered polyol (RP) was utilized to fabricate new PUFs replacing up to % o E 'I'/-\/iPEG-VP 0.0 4= :
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hrs. » Based on the literature study and obtained information properties such as Compressive strength, closed-cell content, Oh value,
I""E;Fi?i::;t'i;;'":i ! Purification I and Density were negligibly short to that of virgin PUFs, and replacement of RP of up to 20% w/w represents similar properties
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feasible financially, higher resources and apparatus |  €XPeriencing major changes in properties S— - » Traditionally recycling of foam was carried out under the presence of glycol which is
eomcr Extraction - Higher yield »93%, Faster | —=> r Regeneration of PUFs ‘I i obtained from petroleum-based compounds, but this research explores the alternative path
process with comparatively less resources required o - for recove ry.
» The reaction takes place at a higher temperature of 220°C and comparatively lower time as
reported in the various literature.
» The degradation reaction was completed within 3 hours enhancing the process efficiency
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| > 'H NMR confirms recovery of polyol, although it is difficult to isolate RP even after the purification process from | | | » Successful recovery of polyol from bio-based PUFs was carried out using greener
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for uniform uniformiy » More than 93% recovery of PUFs was obtained after glycolysis which is directly reusable
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A A without further processing for various applications of coating, films, adhesive, and foam
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N purest form possible » Regeneration of foam was carried out as an application to replace virgin polyol which is a starting material
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» Polyol recovery was carried out via glycolysis reaction in the presence of bio-reagent, Sucrose Glucose-based polyol.
Obtained reaction mixture is then further processed for purification using ethanol as a solvent and polyol is recovered
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