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EFFECT OF SILICA NANOPARTICLES AND NANO-DYE ON
ACOUSTIC ABSORPTION RATE OF NANO-COMPOSITE
BASED ON HYDROLYSED COTTON AND GYPSUM
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Abstract

Introduction: Exposure to impermissible noise in the workplace is one of the most common
occupational hazards and may cause hearing loss. One way to control industrial noise is by acoustic
absorbers. Nanoparticles can be used to composite materials. We aimed to design acoustic panels
based on gypsum, silicon oxide nanoparticles, hydrolysed cotton and nano-dye, as well as to compare
their sound absorbance at various frequencies.

Materials and Methods: The nanocomposite consisting of gypsum, hydrolyzed cotton, silica
nanoparticles and nano-dye was prepared by simple mixing and heat treatment, and then its sound
absorption coefficient was investigated. The absorption coefficient was evaluated at frequencies of
250 to 5000 Hz using static waves and in accordance with 1ISO 9803-1.

Results: Maximum difference of the absorption coefficient was 10% at 2500 Hz, and it was related
to a sample consisting of gypsum, nanosilica, hydrolysed cotton, and nano-dye, compared to a pure
plaster sample. The highest absorption coefficient (0.46) of the sample was from gypsum, nanosilica
and hydrolysed cotton at the frequency of 5000 Hz.

Conclusion: The results of this study showed that the absorption coefficient was increased with
increasing frequency, but decreased by adding nanoparticles and nano-dye.

Key words: Sound Absorption Coefficient, Nanosilica, Nano-dye, Plaster, Hydrolysed Cotton
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