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Abstract

This study fabricated composites by incorporating Microencapsulated Phase Change Materials (MPCM) into gypsum board to provide thermal

performance and applying Cellulose Nanocrystals (CNC) to enhance mechanical stregth. MPCM embedded in composites exhibited phase

change at around 31C, and the addition of CNC slightly reduced the heat storage capacity. In thermal behavior evaluation, a higher MPCM

content resulted in more pronounced latent heat effects, and differences in sustained heat storage behavior were observed depending on CNC

incorporation. Compressive strength decreased with increasing MPCM content; however, with CNC addition, P2.5C4 and P5C4 showed

improvements of 27.92% and 67.36%.
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Samples  Gypsum(g) Water(g) MPCM(g) CNC(g)

G 100 100 - -

P2.5 97.5 97.5 5 -

P5 95 95 10 -

P2.5C4 93.5 93.5 5 8

P5C4 91 91 10 8
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Compressive Reduction  Improvement
Samples
Strength (MPa) Rate (%) Rate (%)
G 7.04 - -
P25 3.59 49.03 -
P5 2.55 63.75 -
P2.5C4  4.59 34.79 27.92
P5C4 4.27 39.33 67.36
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