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ABSTRACT

Introduction: In recent years tend to use of natural fibers has increased in making sound absorbers. Fiber-
based natural materials have low density, low production costs, and are biodegradable.

Material and Methods: In this study, the effect of nanoclay and the behavior of the nanocomposite
specimens containing tea waste, polypropylene, and nanoclay in the sound absorption coefficient are
investigated.

Results: The results showed the sound absorption coefficient increases by increasing the tea waste weight
percent of the polypropylene. 60% increase in tea waste has a special role in the absorption of sound
waves at a frequency of 1000 Hz and 2500 to 6300 Hz frequency range as the TW60 N5 sample has the
sound absorption coefficient 0.94 and 0.84 in 1000 and 6300 Hz frequencies, respectively. Comparison
of the sound absorption coefficient of composite and nanocomposite showed that sound absorptions
increase by adding nanoclay to the 5%, at frequencies above 2000 Hz.

Conclusion: Tea waste-based sound absorbers can be used in noise control due to the high acoustic
absorption and no harmful effects on human health.
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1. INTRODUCTION

Noise in many workplaces is the main physical
hazard. Sound absorbers are used as an impressive
noise control method. In recent years, attention to
human health and environmental protection has
led to the utilization of natural fibrous material,
such as rice husk, jute fiber, and bagasse for
noise reduction. In the present paper, the sound
absorption coefficient of tea waste (TW) with and
without nanoclay in different weight ratios of tea
waste was tested by using an impedance tube.

2. MATERIAL AND METHODS
In this study, four samples were prepared with
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different weight ratios of tea wastes (60%, 40%,
30%, and 0%) and polypropylene (33%, 53%, 63%,
and 93%) with nanoclay (5%). For comparison,
another four samples were made with weight ratios
of tea wastes, polypropylene without nanoclay.
All samples have a thickness of four centimeters
and a diameter of three centimeters. Then, using
the impedance tube device, the sound absorption
coefficient of the samples was measured.

3. RESULTS AND DISCUSSION

At all tested frequencies, except for the
two frequencies 2000 and 2500 Hz, the sound
absorption coefficient of the TW30 N5 sample
increased compared to the TW30 sample (Fig. 1).
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Fig. 1. Comparison sound absorption coefficient of TW30 and TW30N5
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Fig. 3. Comparison sound absorption coefficient of TW60 and TW60N5

Adding 5% nanoparticles to the composite sample According to the results, adding nanoparticles
containing 40% tea waste was associated with an to composite samples has increased the sound
increased sound absorption coefficient (Fig. 2). absorption coefficient; however, it has not been
The sound absorption coefficient in the TW60 significant. Nanomaterials can increase the sound
N5 sample at 6300 Hz was 0.84, and in the TW60 absorption coefficient due to the increased surface
sample, it was 0.91 (Fig. 3). area and their resistance to effective airflow.
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4. CONCLUSIONS since the tea waste is natural environmentally friendly
Based on the results of the sound absorption and resistant to fungi, termites and fires, it also has

coefficient test, it can be concluded that tea waste with no harmful effects on human health, it can be used

nanoclay has a high sound absorption function and to absorb the noise of the human work environment.
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