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	Abstract:
	

	
This study examines the mechanical and environmental performance of jute-pineapple leaf fiber (PALF) reinforced polylactic acid (PLA) hybrid composites, focusing on the effects of chemical surface treatments. Composites were fabricated via compression molding using Sodium Hydroxide (NaOH), Potassium Hydroxide (KOH), and Sodium Lauryl Sulfate (SLS) treatments at 20, 25, and 30 wt% fiber loadings. NaOH treatment produced the most significant enhancements, improving tensile strength and modulus by 71.49 % and 67.98 %, respectively, over untreated composites at 20 wt%, with a maximum tensile strength of 110.96 MPa at 30 wt%. Flexural strength reached 132.75 MPa and impact strength 577.25 J/m at 30 wt%, while hardness increased to 106.8 Shore D. NaOH-treated composites also showed 15–20 % lower water absorption and the lowest soil weight loss (1.2 % at 30 wt%), indicating superior durability and hydrophobicity. Overall, NaOH treatment effectively enhanced interfacial bonding, leading to improved mechanical strength and environmental stability. These hybrid composites present a promising biodegradable alternative for automotive, packaging, and construction applications.
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