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. o To improve living conditions and reduce its harmful impacts on human health, the ap-
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2025 plication of effective sound absorbers is highly recommended.In recent years, there has
been a growing trend toward the development and utilization of environmentally friendly
sound-absorbing materials, most of which are obtained from agricultural residues. The pres-
ent study explores the acoustic properties and sound absorption capabilities of such natural
materials.

Information Sources or Data: For this review, relevant studies were identified through
systematic searches of the PubMed, ScienceDirect, Scopus, Ovid, Magiran, and the Scien-
tific Information Center of Jahad Daneshgahi databases.

Selection Methods for Study: The keywords for this narrative review were green sound ab-
sorbers, recycled materials, agricultural products, environmentally friendly, human health,
sound absorber performance, and environmental pollution. Research articles published
from the beginning of 2000 to 2025 were included in this review. Studies were included
if they were available in full text and presented research on green sound absorbers, with
quantitative data on the material’s sound absorption coefficient. The articles were searched
in both English and persian languages. From an initial selection of 100 articles, 40 were
identified as meeting the quality standards for final analysis.

Combine Content and Results: This paper investigated the properties of eco-friendly
green acoustic absorbers including Coconut fiber, rice husk and straw, tea leaf fiber, corn
husk, peanut and fruit shells, palm trunk, fruit pit waste and wood bark. In general, thicker
materials show better sound absorption performance in the low and medium frequency
range. Furthermore, higher density is associated with better sound absorption performance
at the same thickness. Furthermore, increasing the distance between the sound absorbing
material and the back air cavity increases the sound absorption performance at low frequen-
cies.

Discussion: Natural materials possess unique acoustic properties that can be further en-
Key Words: hanced through appropriate processing and application. The findings of this study may con-
Green Materials, Sound tribute to the development of new and improved acoustic materials, thereby promoting
Absorbers, Environment, sustainability and reducing the environmental impact associated with conventional sound
Environmental Pollution. absorbers.
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Extended Abstract

Introduction:

oise pollution is one of the major

factors that cause fatigue and re-

duce human work capacity. With
the advancement of technology and urban de-
velopment, along with the increasing density of
vehicles, crowding, and residence near airports,
railway stations, and noisy factories, people
across society are increasingly exposed to noise
pollution. Approximately twenty percent of the
European population is exposed to the aforemen-
tioned sources of noise, which lead to sleep dis-
turbances, discomfort, and adverse health effects.
Noise pollution can negatively affect individuals’
mental and emotional well-being. It also creates
difficulties in adapting to both work and social en-
vironments, ultimately reducing work efficiency.
Clinical observations and numerous laboratory
experiments have confirmed the detrimental ef-
fects of noise on productivity.

One of the simplest approaches to mitigat-
ing noise pollution is the use of sound-absorbing
materials. However, many of the materials tradi-
tionally used for sound absorption are non-bio-
degradable, contributing to environmental pollu-
tion and recycling challenges. In recent years, the
application of natural materials in acoustic engi-
neering has gained considerable attention as an
environmentally friendly alternative to synthetic
options. Consequently, researchers have increas-
ingly focused on the sound absorption properties
of natural fibers. Recent studies aim to expand the
use of green sound-absorbing materials, often de-
rived from agricultural by-products. The present
study explores the sound absorption potential of
such natural materials and evaluates their acoustic
performance.

Methods:

To conduct this review research, the following
databases were examined : PubMed, the Scientific
Information Center of Jahad Daneshgahi, Sci-
ence Direct, Scopus, Ovid, and Magiran. The used
keywords were: green sound absorbers, recycled
materials, agricultural products, environmentally
friendly, human health, sound absorber perfor-

mance, and environmental pollution. Research
papers were reviewed from the beginning of 2000
to 2025. Using the selected keywords, relevant
articles were retrieved from reputable electronic
databases, and the data extracted from the full-text
reviews were organized and described categori-
cally.

Results:

This paper investigated the properties of eco-
friendly green acoustic absorbers including coco-
nut fiber, rice Straw, rice husk, tea leaf fiber, fruit
kernel, corn husk, peanut shell, palm and trunk
bark. Since natural sound-absorbing materials are
renewable and have a lower environmental impact
than synthetic ones, they can serve as effective al-
ternatives to conventional, environmentally harm-
ful materials Natural materials also have special
acoustic properties that can be improved with
proper preparation and modifications, and their
final costs will be much lower than traditional ab-
sorbers. For most environmentally friendly sound-
absorbing materials, the sound absorption coeffi-
cient at low frequencies increases with increasing
thickness, increasing density, or enlarging the air
cavity. Thick sound-absorbing materials provide
more spaces for sound energy to penetrate and ef-
fectively improve noise reduction. Additionally,
when an air-backed cavity is used, the radiated
sound energy induces resonance, which in turn
enhances sound absorption These results indicate
that using an air-backed cavity is far more effi-
cient than employing a thick absorber, thereby
conserving materials. In this context, rice husk
and rice straw, which have sustainable production
capacity, may have the greatest commercial value.
In terms of continuous productivity, further stud-
ies are needed to improve the construction cost,
mechanical strength, thermal resistance, and insu-
lation. It is worth noting that natural materials face
challenges such as moisture-induced brittleness,
susceptibility to rotting, and low fire resistance. If
these limitations are overcome, the potential for
developing green sound-absorbing materials to
replace synthetic ones could be greatly enhanced.

Conclusion:

This research showed that in addition to the
traditional and synthetic materials discussed, a

kY2



https://jpm.hums.ac.ir
https://jpm.hums.ac.ir/
https://jpm.hums.ac.ir/

. Journal of

Autumn 2025. Vol 12. Issue 3

Preventive Medicine

wide range of environmentally friendly granular,
fibrous and porous materials can also be used as
sound-absorbing materials. These materials can
effectively absorb sound by carefully controlling
physical properties such as thickness, density, and
the incorporation of a back air cavity. This indi-
cates that numerous opportunities exist to explore
and utilize various environmentally friendly ma-
terials for sound absorption, thereby expanding
the options available to mitigate noise pollution.
However, the commercial use of green materials
as sound absorbers requires their continuous sup-
ply. Natural materials have special acoustic prop-
erties that can be improved by proper preparation
and application. The results of this study can sup-
port the development of new and improved acous-
tical materials, thereby enhancing sustainability
and reducing the environmental impact of tradi-
tional sound absorbers. This study demonstrates
the high potential of natural materials in providing
sustainable acoustic solutions and provides new
approaches for architects, engineers, and research-
ers working in the field of acoustic design.
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