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Abstract:

This study aimed to enhance the mechanical properties and flame-retardant performance of
polyurethane (PU) using bagasse, a byproduct of the sugar production process, as a sustainable alternative material

to gypsum. The effects of bagasse content ranging from 5 %, 7 %, 10 %, to 20 % by weight of polyurethane were
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investigated. The mechanical properties in the form of water absorption and flammability were evaluated following
ASTM D570-98 and UL 94 standards, respectively. The results indicated that PU exhibited negligible water
absorption over time, thereby demonstrating superior stability and durability compared to gypsum boards, whose
strength decreased with increased moisture uptake. Furthermore, the addition of bagasse improved both the
mechanical property and flame-retardant capability of PU, with the highest flame resistance observed at 20 % by
weight of bagasse. When the bagasse was converted to carbon and incorporated into PU at the same loading (20
% by weight), the flame-retardant performance was further improved, resulting in a self-extinguishing behavior
within 30 seconds without dripping. Substituting gypsum with PU not only addresses the short lifespan and low
strength of gypsum boards but also reduces environmental impacts, particularly global warming potential (GWP)
by 20.46 %. Specifically, the production of a single gypsum board (1.20 x 2.40 x 0.012 m, 30.24 kg) generates
approximately 6.0480 kg CO2eq. Incorporating bagasse and bagasse-derived carbon into PU at the same
proportions of 20 wt.% enhanced the mechanical property and further reduced GWP by 15.50 % and 18.84 9%,
respectively, compared to neat PU. These findings demonstrate that modifying PU with bagasse offers a viable
pathway to repurpose agricultural residues, contributing to the development of environmentally friendly materials
aligned with the principles of the circular economy and the United Nations Sustainable Development Goals (SDGs),

while adding value to agricultural waste streams.
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