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Replacing Commercial Polyols with Spent Engine Oils in the Manufacture of Flexible Polyurethane Foam
(Synthetic Sponge)

Esmail Mohammed', Moataz Nishwan', Akram Abdulkareem?’, Sami Al-Nageeb?, Niyazi A. S. Al-Aregi'-2, Sameh Alangi'.?

1) Innovation Idea

The innovation is based on the chemical re-engineering of petroleum
waste by converting hazardous spent engine oils into a high-value
chemical raw material known as ‘innovative oil polyol”. This serves asa
partial replacement for costly imported commercial polyols to locally

produce high-quality flexible polyurethane foam

3) How it Works

(® Chemical Hydration: Spent engine oils undergo hydration in acidic
aqueous medium to introduce hydroxyl groups (-OH). @ Polyol
Extraction: Phase separation at pH=7 yields the innovative oil polyol.
@ Polymerization: The oil polyol reacts with TDI to form flexible

polyurethane foam with stable cellular structure

5) Expected Impact & Benefits

- Environmental: Safe disposal of thousands of liters of hazardous oil
waste protecting soil and groundwater. - Economic: Slashing import
bills with a highly competitive local product stimulating local sponge
factories. - Scientific: Won the Silver Prize at the 4th Student Research
& Innovation Conference, Taiz University, June 2026.

2) Problem Solved

Environmental: Random disposal of spent engine oils pollutes soil and
groundwater, damaging vital ecosystems. Economic: Exorbitant costs
of importing raw materials and polymer initiators required for

polyurethane foam production

4) Technical Feasibility

A standard formula was developed: A-Side (35.7% — TDI with
plasticizer) and B-Side (64.3% — the core innovation with oil polyol
replacing commercial polyol, plus amine/organotin catalysts, starch as
natural filler and biodegradation promoter, and antioxidants). Testing
confirmed stable foam rising with cohesive lightweight porous

structure.

6) Property Control

The formulation allows precise control of foam density, physical and
mechanical properties, compression resistance, and wear resistance by
incorporating starch, natural zeolite, and tuning the replaced oil ratio

in the formula
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