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The recovery of residual oil from Palm Oil Mill Effluent (POME) 
represents a strategic opportunity to mitigate environmental 
pollution while enhancing resource efficiency within the 
palm oil industry. Conventional recovery approaches are 
frequently constrained by high material costs, reliance 
on hazardous solvents, and limited scalability. This study 
evaluates a simple, low-cost, and scalable alternative using 
commercially available polyurethane (PU) foams of varying 
densities (PU25, PU35, and PU50) and melamine foam as oil 
sorbents. Pre-oiling treatment significantly enhanced sorption 
performance, increasing oil uptake from 8.64 g/g to 31.25 g/g. 
Batch adsorption tests using refined palm oil demonstrated 
that melamine foam exhibited the highest sorption capacity 
(109.28 g/g), followed by PU25 (31.91 g/g), PU35 (25.26 
g/g), and PU50 (13.82 g/g). In oil-in-water emulsions (0.6–
2.0% v/v), PU25 and PU35 maintained stable performance 
over five adsorption–desorption cycles, achieving removal 
efficiencies of 79.14% and 81.59%, respectively, indicating 
superior reusability compared to melamine foam. Adsorption 
isotherm analysis revealed that melamine foam followed 
the Langmuir model (R² = 0.954), suggesting monolayer 
adsorption, whereas PU foams conformed to the Freundlich 
model (R² = 0.802–0.939), reflecting heterogeneous surface 
interactions. Experiments using real POME further confirmed 
melamine foam’s high initial oil uptake (104.04 g/g) and 
oil recovery efficiency of approximately 77%; however, its 
reusability was compromised by fouling effects. Scanning 

Electron Microscopy (SEM) analysis corroborated surface 
morphology changes after oil adsorption, supporting the 
observed performance trends. Overall, PU25 and PU35 foams 
demonstrated the most favourable balance between oil 
recovery efficiency, reusability, material cost, and operational 
simplicity. These findings highlight the strong potential of 
low-density PU foams as sustainable and scalable sorbents 
for residual oil recovery from POME, contributing to waste 
valorisation and circular economy practices in palm oil mill 
operations.  
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