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Abstract:

In this study, calabash particles were used as a reinforcement to develop epoxy resin com-
posites for thermal insulation purposes. The calabash particles were ball-milled and divided 
into two parts. One part of the calabash particle was treated with 10% w/v of NaOH for 24 
hours (Alkaline treatment) while the other part of the calabash particle was left untreated and 
sieved to 150μm particle sizes. The Alkaline treatment was performed to remove impurities 
from the calabash particles and enhance the interfacial fiber-matrix bonding between the 
calabash particles and the epoxy resin. The composite was developed using the top-down 
approach. Different properties of the developed composites were evaluated using tensile, 
flexural, density, water absorption, thermal conductivity, specific heat capacity, thermal dif-
fusivity tests, and Scanning Electron Microscopy (SEM). The results obtained showed that the 
10% NaOH alkaline treatment for 24 hours was sufficient to remove impurities from the cala-
bash particles and enhanced the interfacial-matrix bonding. The treated sample with 5 wt% 
has the highest tensile strength of 13.055 MPa. The Thermal Conductivity result of the treated 
sample of 5 wt% composition has a better thermal conductivity of 0.095 W/mK, indicating that 
the newly developed composite has lower thermal conductivity than epoxy resin. The devel-
oped composites exhibited good mechanical and thermal properties, making them ideal for 
thermal insulation applications in the building industry. The use of sustainable and renewable 
materials, such as calabash, in building construction can promote sustainable development.  
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