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Abstract 
            Owing the unique properties of absorption of sound, individual as well as composites of fiberglass- foam 

and minerals- fibers are used from a long time. However, there are some health hazards due to the conventional 

materials. To avoid these issue textile fiber materials can be a good alternative to be the traditional materials. 

Although the fiber materials made up textile are comparatively low absorber of sound but still they are a potential 

candidate as they are not harmful human being as well as to environment. To their eco-friendly nature these textile 

materials can be modified physically or chemically to enhance the sound proof properties. For the physical 

modification one can choose Nano-fibers, hollow fibers, bio component fibers, micro fibers and aerogel treated 

fibers which in-hand chemically treated fibers can be obtained via plasma and alkali treatment. The main theme 

to modify these structures is to dissipate the sound Energy. To achieve the sound, proof quality enhances surface 

area, increased roughness and tortuosity plays a vital role, the article reviews critically the methods of 

modifications used by many researchers, to enhance the sound absorption characteristics of textile fibers along 

with the efficiency of these techniques. The sound absorption coefficient of naturally present fibers can be 

increased up to 0.9 in mid and high frequencies by using alkali treatment method, whereas the value of this 

coefficient become pretty higher from micro, hollow and bio component fibers than the natural fibers. 

 

Keywords: Nano-fibers, hollow fibers, sound absorption, bio component fibers, plasma 

treatment, aerogel treatment 

Introduction:  

During past few decades, noise pollution has gained much attention of scientific community. 

To cope with this issue countless efforts have been done and numerous noise absorbing 

materials are being developed by researcher. Mostly materials in this field are having properties 

such as. To eliminate the echoes, reduced sound levels(ref) and mainly two types of materials 

are used in this regard. One is porous absorbers while the other one is panel absorbers. Fibers 

granules or cellular materials having pores in them can be a potential candidate for acoustic 

applications ( jayamani) owing to peculiar properties, like low cost, outstanding noise 

absorbent behavior and low specific gravity, textile materials appeared to be promising fibrous 

absorber. Eco-friendly fibers such as cellulose and protein fibers are conventionally used 

because they are not hazardous to life as compared to mineral. Fibers, foam and fiberglass 

(patnaill 2016) now a day’s wool passed building materials are frequently used due to decreased 

consumption of energy and environmental impact (borlea 2020) wool obtained from sheep has 

enhanced sound absorption capacity over conventionally used mineral fibers over 0.7(Del 

rejetal 2017). Along with this a wide variety of agriculture by-products, for example Kapor, 

Kenaf and coir fibers are potentials used for sound absorption (Tanetal 2016). 

Although the sound absorption of a variety of sustainable materials, which are fibrous in nature 

such as recycled polyester and Kenaf are a little lower but even than are comparable with 

conventionally uses fibers like glass wool and rock wool ( Alessandro 2005). The raw foam of 

natural fibers shows reduced performance in sound absorption. There is a need to develop novel 

methods and protocols so that to achieve modified fibers with enhanced sound absorption 

properties (Ravandi 2015). One can modify the textile fibers for enhanced sound absorption 

characteristics, by chemical treatment if end product or by varying the basic developing 
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methods of fibers. As compared to the introduction of new fibers in this regard, modification 

of existing fibers requires less time and low cost 

( Perepelkin 2005). Mainly yarns or fabric fibers under consideration for modification.  

Figure 1 demonstrates them hand treatment methods of modify the fibers physically and 

chemically to achieve the enhanced sound absorption capacity.   

Sound absorption property characterization of physically (structurally) modified fibers 

Fibers can be physically modified by changing their exterior surface or cross-sectional shape 

without changing their chemical structure, or by changing the supramolecular structure by 

techniques including spinning, drawing, and relaxing treatment (Perepelkin, 2005). In the low 

frequency range, fiber diameter significantly improves sound absorption performance (Dunne 

et al., 2017). Reducing fiber diameter through meticulous selection and execution of the 

polymerization process, polymer spinning, and drawing conditions is one of the most used 

physical modification techniques (Ravandi & Valizadeh, 2011). Nick et al. (Nick et al., 2002) 

found that the sound absorption coefficients of polyester and locally fiber felts were 

negatively correlated with the fiber diameter. In contrast, a greater number of finer fibers were 

needed to achieve a given density, resulting in more convoluted passageways and a high 

impedance to air flow. Furthermore, as pressure changes, finer fibers move more easily than 

thicker ones. As an alternative, different performances are shown by solid, hollow, or 

multicomponent cross sectional fibers (Naeimiradet al., 2018). For sound-absorbing 

applications, bio component fibers made by extruding two molten polymers from the same 

spinneret outlet have been studied (Celikel & Babaarslan, 2017). In order to create continuous 

filaments of a semi-solid polymer, a thick, viscous fluid is forced through the perforations of 

a device known as a spinneret in the extrusion process, which creates hollow threads (Yan et 

al., 2019). Hollow fibers have a significant capacity to absorb sound because of the axial 

channel that runs through them (Mahmoud et al., 2012). One particular type of physical fiber 

modification technique is aerogels that are mechanically reinforced with textile fibers. 

Aerogel treatment of fibers increases their specific surface area and porosity, showing great 

promise for sound absorption (Jaxel et al., 2017). 

Microfiber’s: 

 A human hair is 100 times finer than a microfiber. A microfiber is a staple fiber or a filament 

with a linear density of one detox or less. According to Ravani and Valizadeh (2011), 

microfibers can be produced by dissolving the matrix component of a bio component fiber or 

by spinning at extremely high speeds. According to Ravani and Valizadeh (2011), microfiber 

fabrics offer a glossy appearance, a pleasing softness and handle, good drape ability, 

bulkiness, thermal insulation, and super-absorbent qualities that allow them to absorb more 

than seven times the water in their weight. Because of their large surface area and enhanced 

flow resistance, microfiber fabrics absorb sound better than ordinary fiber fabrics at all 

frequencies. The density and structure of the microfiber fabric determine how much sound is 

absorbed (Na et al., 2007). Kucuk and Korkmaz (2015) examined the sound absorption 

characteristics of several bi-layered nonwoven structures with a range of base layers and a 

top layer made of polyester and polyester/polyamide blends. With a maximum sound 

absorption coefficient of 0.98, the microfiber layer of polyester fibers supported by 70% 

wool/30% bio component polyester fibers showed enhanced sound absorption qualities at all 

frequencies. According to Alcaraz et al. (2017), who investigated the sound absorption 

characteristics of nonwoven textiles with a woven microfiber resistive layer as the top layer, 

the sound absorption coefficient significantly increased to 0.9 in the frequency range of 2300–

4000 Hz. 
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2.2 Nanofibers 

The processes of bicomponent extrusion, phase separation, template synthesis, drawing, melt 

blowing, electrospinning, and centrifugal spinning are used to create nanofibers, which are 

fibers with diameters ranging from 50 to 300 nm. Because it is easy to operate and can create 

nonwoven mats with a high volume to area ratio, the electrospinning method is frequently 

employed (Almetwally et al., 2017). A conical shape is created during electrospinning when 

the hemispherical fluid surface at the spinneret tip is stretched by an increase in the applied 

electric field (Figure 2). A charged jet of solution is expelled from the tip of the Taylor cone 

and rapidly speeds to the grounded collecting target when the electrostatic forces caused by 

the supplied high voltage surpass the surface tension. As seen in Figure 2(b), the jet is 

normally straight close to the spinneret tip before quickly changing into a whipping motion 

as a result of electrically driven bending instabilities (Yan et al., 2019). Because of their high 

surface to volume ratio and extremely small pores, nanofibers have far better acoustical 

qualities than traditional materials in the low and medium frequency ranges. Sound energy is 

transformed into heat energy by the frictional contact between the sound wave and the pore 

walls, which is increased by the high surface area of nanofibers (Bihola & Amin, 2015). The 

sound absorption behavior of poly acrylonitrile (PAN) nanofabricated composites made with 

a new technique was examined by Kucukali-Ozturk et al. (2017). The composite was created 

by electrospinning Nano fibrous membranes based on poly acrylonitrile (PAN) over spacer 

fabrics. Using 17 and 10 g/m2 nanofiber membranes, the effects of the number of coated 

layers and the amount of PAN fiber deposition were experimentally examined. Using 17 and 

10 g/m2 nanofiber membranes, the effects of the number of coated layers and the amount of 

PAN fiber deposition were experimentally examined. By applying a layer of nanofibers on 

one of the following conventional soundproof materials—glass wool, rock wool, foam, kenaf, 

and polyester Trematerra et al. (2014) investigated the acoustic qualities of nanofibers. The 

layer of nanofibers is a polymer in formic acid with a 1 lm thickness and an 18% nylon 

content. The application of the nanofiber coating, which functions as a membrane that 

vibrates at low and medium frequencies because of its Nano dimensions, enhanced the sound 

absorption coefficient at low and medium frequencies. The micro membrane oscillates as 

sound waves strike it, reaching its maximum amplitude at resonance. Na et al. (2012) 

investigated the impact of the quantity of nanofiber layers on conventional fiber textiles and 

contrasted the sound absorption coefficients of nanofiber and microfiber fabrics to absorb 

sound. Using an electrostatic method, polyamide nanofibers (diameter 800 nm) produced by 

melt spinning were transformed into nanofiber textiles. To achieve the same area density 

(mass per unit area of the fabric) as reference samples of microfiber textiles, those nanofiber 

fabric layers were plied together. Six layers of nanofibers were applied to a conventional fiber 

fabric in order to examine the sound-absorbing properties of the nanofiber layers. Because 

sound waves interact with the large specific surface of nanofibers, the nanofiber textiles were 

better at absorbing sound within the audible frequency range than the microfiber fabrics. This 

study demonstrated that the vibrations of the Nano layers and air friction within the Nano 

pores enhance the efficiency of sound-absorbing materials. The possible use of discarded 

natural fibers from spinning mills as a remedy for the expanding trend towards sustainable 

acoustic applications was demonstrated by Krucinska et al. (2015). Conventional cotton fibers 

were utilized as reinforcement for the conventional polylactic acid (PLA) fiber matrix, 

whereas the ultra-short/ultra-fine flax fibers, which had a length of 6.14 lm and a fineness of 

around 0.05 denier, were utilized alone. The PLA/CO (50/50) nonwoven matrix's sound 
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absorption coefficient rose to 0.7–0.8 for the 2000–6400 Hz frequency range when both ultra-

short and ultra-fine flax fibers were included. Ulrich and Arenas (2020) discovered recently 

that using a Nano fibrous membrane as a coating may greatly increase the sound absorption 

coefficients of porous bulk materials (polyester textile, melamine foam). 

Hollow Fibers  

An axial channel found in hollow fibers allow air to pass through while also absorbing sound. 

The axial channel's cross sections typically have the following shapes: square, triangular, 

trilobal, and circular. These fibers have superior cover, are lightweight, highly breathable, and 

have strong heat-insulating qualities (Ravandi & Valizadeh, 2011). One such naturally 

occurring hollow fiber is estabragh fiber, which has a round cross-section and a 3.38 denier 

fiber fineness.  

Estabragh fibers have a higher sound absorption capacity because of their hollow fiber 

structure, despite the fact that polypropylene fibers are finer (Taylor et al., 2014). However, 

due to crimp and a lack of cohesiveness, 55.5% of the estabragh fibers sustain damage during 

the carding process (Gharehaghaji & Davoodi, 2008). Blending estabragh fibers with other 

fiber types is a frequent corrective method used to address fiber degradation (Andrews et al., 

1989). Taylor et al. (2014) investigated how the blend % of polypropylene/estabragh blended 

fabrics affected the fabrics' acoustic absorption capabilities and found that the higher the 

percentage of estabragh fiber, the higher the sound absorption coefficient.  

Another natural fiber with an 80–90% hollow structure is kapok fiber, which finds extensive 

use in acoustic applications because of its hollow nature (Liu et al., 2015; Bhattacharya & 

Bihola, 2019). Jie et al. (2017) investigated the hydrogenated carboxyl nitrile butadiene 

rubber composites reinforced with single-hole hollow polyester fiber (SHHPF) and the effects 

of composite thickness and fiber content on sound absorption characteristics. When the 

SHHPF content was raised to 40%, the sound absorption coefficient significantly enhanced 

because of the increased surface area and convoluted pathways. Beyond 40% of SHHPF, 

however, the sound absorption property decreased because the composite's increasing density 

inhibits the vibration action between fibers, lowering sound absorption. Devi (2014) 

examined the sound-absorbing qualities of blended nonwovens made of solid and hollow 

polyester. Compared to samples made entirely of solid polyester, those with a higher 

percentage of hollow polyester had a better sound absorption coefficient. The nature of hollow 

fibers explains why the fraction of hollow fibers and sound absorption efficiency are directly 

correlated. The nature of hollow fibers explains why the fraction of hollow fibers and sound 

absorption efficiency are directly correlated. The air volume inside the fabric is increased by 

the lumen, which also improves the fabric's capacity to absorb sound (Mahmoud et al., 2012). 

Bicomponent Fibers  

According to Takematsu et al. (2018), bicomponent fiber is a unique kind of fiber that 

combines two polymers into a single fiber. One of the polymers melted earlier and adhered 

to nearby fibers during the formation of nonwovens from bicomponent fibers, resulting in a 

rough fiber surface. Due to increased bonding and reduced air permeability, bio-component 

fiber layers absorb sound more than homocomponent analogs (Celikel & Babaarslan, 2017). 

Celikel and Babaarslan (2017) examined how bicomponent fibers affected the capacity of 

multilayer nonwoven textiles to absorb sound. The polyester fiber nonwovens used in this 

work have three layers composed of four distinct cross-sectional types of polyester fibers: 

bicomponent round /.bv(Bi-R), bio-component trilobal (Bi-T), homocomponent round (R), 

and homo-component trilobal (T). Figure 3 shows these four categories of cross sections. The 

bicomponent fibers were composed of 10% co-polyester sheath with a melting point of 110–
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140C and 90% polyester (PET) core with a melting point of 230–250C. Using multiple di-

acids or diols during the polymerization process, co-polyester is another kind of polyester. 

The test findings show that multilayer nonwovens with bicomponent fibers as the outer layer 

absorb sound better than nonwoven constructions with homocomponent fibers because of 

their stronger bonds and reduced permeability. Co-polyester fibers melt earlier and stick to 

neighboring fibers during the calendaring process, causing frictional losses of sound energy 

(Celikel & Babaarslan, 2017). 

2.5. Imparting crimp to the fibers 

The degree to which a non-straight fiber deviates from linearity is known as its crimp or 

waviness. Cotton and other natural fibers naturally crimp, but synthetic fibers should have 

artificial waviness added for improved cohesiveness and friction (Maity, 2014). Better sound 

absorption results from adding the fibers crimp, which increases the volume of air trapped by 

the fibers and their tortuous routes. Numerous methods, such as stuffer box crimped, gear 

crimped, helical crimped, and combinations of these, are used to create crimped fibers 

(Thompson et al., 2018). A number of metrics, including wavelength, crimp length, crimp 

frequency, crimp angle, crimp index, crimp amplitude, and crimp degree, are used to measure 

crimp. The number of crimp bows or waves per unit length of straightened fiber is known as 

the crimp frequency (Maity, 2014). The impact of crimp frequency on the sound absorption 

coefficient of batts (large fiber sheets layered using a laboratory carding machine) made of 

staple polypropylene fibers with crimp frequencies of 1.9, 2.3, and 3.6 crimp per cm was 

investigated by Panahi et al. (2015), who discovered that higher crimp frequency leads to 

higher sound absorption. At a crimp frequency of 3.6, the maximum sound absorption 

coefficient recorded was 0.78. Shorter straight fiber lengths and more creases along the fibers 

reduced the accessible surface for sound reflection when the crimp frequency of the samples 

was raised while maintaining a constant weight. Higher tortuosity, which provides a greater 

resistance against sound waves, was the result of increasing fiber crimp. The primary cause 

of the rise in sound absorption is the higher resistance brought on by winding routes.  

2.6. Treating fibers with aerogels 

Aerogel is a very low density solid that is produced by super-critically drying a gel to remove 

its liquid component (Sagar & Babasaheb, 2018). High specific surface area, extremely high 

porosity, low bulk density, exceptional textural qualities, and inflammability are all common 

characteristics of aerogels. Because of their loosely packed, open porosity networks, aerogels 

mechanically bonded with textile fibers show great promise for sound-absorbing applications 

(Garcıa-Gonzalez et al., 2019). The ability of single and layered layers of 

polyester/polyethylene nonwovens embedded with hydrophobic amorphous silica aerogel to 

absorb sound was examined by Yang et al. (Yang et al., 2019). Single layer aerogel/polymer 

nonwovens sound absorption coefficients range from 0.0556 to 0.0858 suggesting that they 

are ineffective sound absorbers. At 4136 Hz, however, the two-layer laminated 

aerogel/polymer nonwoven sample's sound absorption coefficient peaked at 0.9978. Oh et al. 

(2009) looked at the PET/Aerogel blanket's ability to absorb sound and provide thermal 

insulation utilizing two different manufacturing processes. By dipping and swelling PET 

nonwoven fabric in an Ortho Silicate (TEOS)/ethanol mixture and using HCl to get the pH of 

the reaction fluid down to 2.5 in order to encourage hydrolysis, the first technique involved 

the direct gelation of silica on PET. Following acid hydrolysis, NH4OH was used to raise the 

pH to over 7 for condensation. The second procedure was the dipping of PET nonwoven 

fabric in the dispersion of Silica hydrogel. The PET/Aerogel blanket's sound absorption 

coefficient, which was produced by directly gelating a significant amount of silica onto PET, 
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grew gradually and peaked at 0.4 at frequencies higher than 1000 Hz. Aerogels may prove to 

be a viable substitute for traditional sound absorbers if their mechanical qualities are enhanced 

and their manufacturing costs are decreased (Bheekhun et al., 2013).  

3. Sound absorption property characterization of chemically modified fibers 

Chemical modifications are made to fiber structures either right before spinning or during the 

processing of completed fibers by introducing additional functional groups that will react with 

the fibers (Perepelkin, 2005). 

Alkali treatment:  

The performance of a material as an acoustic absorber is influenced by several characteristics 

of the fibers used to create it, including fiber type, chemical composition, morphology, and 

surface treatment (Nasidi et al., 2018). In particular, sound energy dissipation increases as 

surface roughness of fibers increases; thus, sound absorption capabilities in most cases will 

be enhanced as fiber surface roughness increases (Cao et al., 2018). The application of plasma 

and Na OH treatments on natural fiber composites is common to generally reduce fiber 

diameter and thus improve the interfacial bond strength between the various fiber components 

due to increased mechanical interlocking resulting from reduced fiber diameter. The Na OH 

treatment of fibers results in decreased fiber diameter due to the removal of hemicellulose, 

lignin and wax-like tolling from the fiber surface, as well as, the generation of pore-like 

structures on the surface of the treated fiber as a result of partial lignin removal; improving 

the acoustic properties of the fibers (Oushabi et al., 2017). For example, when bagasse and 

oil palm treated with Na OH fiber are evaluated as an additive to natural rubber foams 

(maximum sound absorption coefficient equals approximately 0.4), at mid- to high-frequency 

ranges, the sound absorption coefficient increases to approximately 0.9 (Tomyangkul et al., 

2016). 

Sari et al. (2016) looked at the acoustic characteristics of untreated and alkali-treated maize 

husk fibers. The fibers were treated with a sodium hydroxide solution of different 

concentrations (i.e., 1%, 2%, 5%, and 8%) for two hours at the standard conditions of 

temperature and humidity. The authors have reported on the sound absorption properties of 

untreated as well as alkali treated corn husk fibers that have been chemically modified by the 

addition of sodium hydroxide (1%, 2%, 5% and 8%). The corn husk fibers were soaked in 

sodium hydroxide for a period of two hours at room temperature and under normal relative 

humidity conditions. The untreated corn husk fiber sample reached a maximum sound 

absorption coefficient of 0.93. With regard to their acoustic properties, the alkali treated corn 

husk fiber samples demonstrated a significant improvement in performance (with sound 

absorption coefficients ranging from 0.98 to 0.99) over the frequency range of 1.6 to 3.25 

kHz, suggesting that chemical treatment significantly improves the ability of the fiber to 

dissipate sound energy from impact, particularly in the medium to high frequency range. The 

reduction in the diameter of the fiber due to chemical treatment results from the removal of 

amorphous materials (such as lignin and hemicellulose) from the fiber structure. In addition 

to cleaning the surface of the fiber, the removal of these materials will increase the surface 

roughness of the fiber and may also result in the formation of additional micro-pores. 

Consequently, the density of the fibers has increased because of the increased volume of the 

fibers (volume density). The higher volume density will lead to an increase in resistivity to 

airflow through the fibers. The higher airflow resistivity will lead to more frictional 

interactions between sound waves and the fibers, resulting in greater energy lost via thermal 

and viscous means. Overall porosity has decreased as a result of the increased number of 
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fibers occupying the structure, helping to improve the sound attenuation performance of the 

material. 

Plasma Treatment: 

Plasma is a mixture of electrically charged gases, including electrons, ions, atoms, and 

molecules along with other products created from the breakdown of these electrified gases. 

Since the electrical charges in plasma can chemically interact with the fiber surface to create 

both physical and chemically changed surfaces, this generally does not alter the integrity of 

the main body of the fiber. Plasma surface treatment alters both the chemistry and energy of 

the surface of the fibers through a variety of surface reactions such as etching, activation, and 

modification of the fibers. These chemical and physical changes created on the surface of the 

fibers lead to a roughened texture or texture of the fiber surface, yielding more surface area 

from which sound waves will bounce off and eventually impact the structure of loosely bound 

fibers resulting in changing how sound is transmitted through these loosely bound fibers. As 

the surface texture and surface area of the fibers become rougher and more pronounced, the 

fiber-to-air interaction increases and causes physical changes to the internal structure of the 

fiber matrix thus changing the way sound travels through these loosely bound matrices. The 

increase in surface roughness and surface area of the fibers creates more frictional resistance 

between the fibers and the sound waves, yielding more loss of sound through dissipation of 

sound energy into the loosely bound fiber matrix (Sun, 2018). 

According to Na and Cho (2010), the sound absorption characteristics of polyester fibers have 

shown substantial improvement following exposure to plasma treatment. The increase in 

sound absorption coefficient for standard solid polyester fibers is moderate at about 0–4.6%, 

while hollow polyester fibers have approximately 11.6–12.5% greater sound absorption 

coefficient after being exposed to plasma. The improved acoustical performance of these 

hollow polyester fibers is due, in large part, to the presence of an internal void or cavity which 

provides for additional paths through which sound energy can be dissipated or internally 

reflected as well as to the surface property changes caused by the plasma treatment which 

increase the potential for sound to be absorbed; The surface roughness of the fibers is 

increased through micro-etching and surface activation effects as a result of being plasma 

treated. Changes in surface morphology (i.e. increased roughness) are more substantial in the 

case of hollow polyester fibers than they are for solid polyester fibers, because hollow 

polyester fibers have a much larger specific surface area, allowing more surface area to be 

exposed to the reactive plasma. The greater surface roughness (increased surface 

irregularities) associated with hollow polyester fibers will increase the fiber–air interaction; 

therefore, they will have increased resistance to impacting sound waves through friction, 

which will enhance the dissipation of acoustic energy. 

Nevertheless, an excessive plasma exposure causes material degradation leading to loss of 

strength and acoustic efficiency due to excessive plasma treatment times of fibers like jute. 

For example, beyond three (3) seconds of treatment time with plasma the absorption 

coefficient for jute fibers decreased, which is due to damage to fiber surfaces as well as 

erosion of materials and weight loss from long exposure to high energy plasma particles. 

Additionally, the removal of lignin is beneficial when done in moderation; however, an 

excessive amount of lignin removal will decrease the cohesive bond between fibers. The 

lignin is an ingredient that allows for natural binding between the fibrillary component of a 

fiber; therefore, too much lignin can create poorly bonded fibrillary components, surface 

fracturing or instability in the fiber itself which will negatively impact the structure of the 

fiber matrix as a whole and, ultimately, diminish its capability to absorb and disperse sound 
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energy. Fibers have been defined as containing carbohydrate-rich content and, therefore, are 

often very susceptible to surface degradation when exposed to plasma. The outer layers 

consist primarily of cellulose and hemicellulose; therefore, the erosion of these components 

can expose the underlying lignin to further degradation reactions. As a result, if not properly 

controlled, the progressive modification of the surface structure of the fibers can cause a 

change in the physical and acoustic performance of the fiber. 

Kenaf fiber has more mechanical strength than that of jute. When kenaf fibers were plasma 

treated for a period of six seconds, the sound absorption coefficient increased by about 4.6 to 

9.4% (Na & Cho 2010), which suggests that if plasma exposure is carefully controlled, it will 

improve acoustic efficiency without destroying the overall structure. Pavlovich et al. (2019) 

studied natural cellulose-based fibrous materials using low-pressure radio-frequency argon to 

determine their acoustical behavior after treatments with plasma. The authors reported that 

the sound absorption coefficients for both randomly oriented and directionally oriented 

fibrous structures increased with plasma modifications. Hence, it appears that proper 

optimization of the treatment conditions will lead to an improvement in acoustic properties 

of the details regardless of fiber orientation. 

Discussion 

A variety of interdependent fiber, yarn, and fabric qualities produces the ability of textile 

materials to absorb sound (Sun, 2018). The methods of altering fiber characteristics to 

improve textile fiber sound absorption and the efficacy of these alterations were the main 

topics of this review article.  

The acoustic industry has concentrated on textile fibers for sound-absorbing solutions because 

of the health hazards connected to traditional fibers. However, compared to mineral fibers, 

which have an average sound absorption coefficient near 1, textile fibers in their natural state 

exhibit relatively poor sound absorption qualities. It is possible to alter the textile fibers 

chemically or physically to make them more efficient sound absorbers (Ravandi et al., 2015). 

It is well established that altering the chemical structure and morphology of the constituent 

fibers through physical and chemical modifications, such as microfibers, nanofibers, hollow 

fibers, bio-component fibers, crimped fibers, plasma treatment, and alkali treatment, can raise 

the average sound absorption coefficient of textile fibers/fiber structures by up to 0.8–0.9. 

The most important factors influencing the fiber modification technique are the fiber type and 

the final product's performance requirements. In the spinning step, synthetic fibers can be 

altered to become hollow, bio-component, micro, Nano, and crimped fibers, resulting in an 

optimal sound-absorbing coefficient of 0.78 to 0.98. Table 1 lists the inherited traits of every 

physical modification technique. With the help of earlier studies covered in the review, the 

fiber modification technique for synthetic fibers should be chosen based on the fiber type and 

final product performance requirements.  

Natural fiber materials are far safer to use for sound attenuation than synthetic ones (Yahya 

& Chin, 2017). However, for absorbers based on cotton, flax, ramie, sisal, jute, and wool 

fibers, the average NAC values at 500 Hz were 0.50, 0.40, 0.10, 0.20, and 0.20, respectively 

(Patnaik, 2016). By eliminating hemicellulose and lignin, the alkali treatment can increase 

the sound absorption coefficient of natural fibers by 0.9 to 0.99 contaminants on the fiber 

surface that are waxy. Additionally, the surface of the fiber develops pores as lignin dissolves 

(Oushabi et al., 2017).  

By regulating the treatment duration based on the kind of fiber, plasma therapy can raise the 

sound absorption coefficient of both synthetic and natural fibers. Regular polyester fibers, 

hollow polyester fibers, and kenaf fibers can all have their sound absorption coefficients 
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increased by 0–4.6%, 11.6–12.5%, and 4.6–9.4%, respectively, by applying plasma treatment 

(Na & Cho, 2010). Because plasma treatment uses few chemicals and takes little time to 

complete, it is an environmentally benign method of surface modification. Additionally, 

plasma treatment positively impacts the mechanical characteristics of fibers, including 

maximum tensile strength and elongation at break (Sun, 2018). 

Conclusion: 

The ability of textile fibers to absorb sound is greatly improved by chemical and physical 

modification techniques such as microfibers, nanofibers, hollow fibers, bio-component fibers, 

crimped fibers, plasma treatment, and alkali treatment. The sound absorption coefficients of 

conventional materials used in sound absorption are equivalent to those of modified fiber 

architectures. The type of fiber and the final product's performance criteria should be taken 

into consideration while choosing the modification technique. By chemically or physically 

altering fibers, textile fibrous materials with improved sound absorptivity can take the role of 

conventional hazardous sound-absorbing materials. 
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