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1 Abstract 

Value addition in textiles is a process where we enhance the properties of the textile product by adding some 

incentives and improving it’s functionality in different areas. The Value added textiles can serve a pivot role 

in different area like filtration, transportation, medical, packaging, protection, reinforcement, sporting 

goods, agriculture, construction, civil engineering, and environmental industries. From a commercial 

perspective the term “nano” describes a diameter of the fibrous shape at anything below one micron or 

1,000 nanometers. Electrospun nanofibers web can be engineered with a desired structure and a range of 

polymers. The unique combination of high specific surface area, flexibility, low basis weight, and desired 

structure will allows us to manufacturer low cost filter application with improved functionality. 
 

Filters are perhaps the most obvious use of nanofibers, where filter performance is based on producing the 

highest flow rate while trapping and retaining the finest particles without blocking the filter. Nanofibers 

have improved interception and inertial impaction efficiencies and result in slip flow at the fiber surface, 

resulting in better performance at a given pressure drop. Nanofibers are currently incorporated into 

commercial filters in air, liquid and automotive applications in both industrial and consumer markets by 

some of the largest filtration companies in the world. 
 

In this research we have focused value addition in the area of air and water filtration. Quality of air & water 

is investigated by making filter having nanofibers layer on nonwoven fabric. We developed the Nanofibers 

web of commercially & easily available polymer i.e. Polyester and Nylon. After producing polyester & 

nylon nanofibers web, we made various filters having different combination in terms of number of layers 

and types of fibers. These filters were equipped on, our own designed instruments and checked for the 

improvement in filtration efficiency. The resultant air quality was decided by checking Particulate Matter 

and Volatile Organic Compounds in the air and for water it was decided by checking Total Dissolved 

Solids, Oxidation Reduction Potential & Potential of Hydrogen .The results show great improvement in the 

air quality and water quality. 

2. A brief description of the State of the Art of Research Topic 

  



4 
 

Fig. 1. Electrospun Nanofibers on a nonwoven substrate 

In earlier time for making filter, knitted and woven fabric were to be used, but they were having limitation of 

catching fine particles. After that non woven fabric came into the picture, which was cost-effective, but again 

they were unable to catch particles and volatile organic compound, having the size in microns. In today’s 

scenario to fulfill requirement of clean air, nanofibers along with nonwoven fabric is used. Production of 

nanofibers is quite expensive due to low production rate & high raw material cost. So to fulfill this 

requirement there is a need to produce low cost nanofibers. Utilization of nanofibers is basically done to make 

highly efficient filters. The performance of the nanofibers is based on the filter flow rate along with catching 

and holding the smallest particles without blocking it. Nanofibers have better- quality interference and inertial 

impaction efficiencies and hence help in slip flow Sundarrajan et al., [1]. The movement of the molecules 

past the nanofibers without colliding with the nanofibers at the fiber surface, subsequently improving 

performance at a given pressure drop [2]. So there is a big advantage in making filters by using nanofibres 

along with nonwoven fabric as compared to conventional knitted and woven fabric filters. These nanofibres 

filter shows excellent filtration property. Currently both, industries and consumer markets use nanofibers 

which are incorporated in commercial filters in air, automotive and liquid applications. 
 

This study has been undertaken to investigate the improvement in air and water quality by checking the 

filtration efficiency of nanofibers compared to traditional nonwoven filter. Advantage and disadvantage are 

also discussed of nano technology with compared to traditional nonwoven filter. Different pollutants which 

exist in air and water are also discussed with their effect on human body and environment. To measure the 

air quality with available technology regarding counting particulate matter and Volatile Organic Compounds 

is discussed in this research work. With the same way available technology for checking the water quality is 

also discussed. In this study, the challenge was to produce low cost nanofibres, so that low cost air filter can 

be made to fulfill the requirement of clean air in hospital and in protective clothing. With the same way low 

cost water filtration instrument can be made to serve basic filtration need of the peoples who cannot afford 

the costly instruments. 

Inhaling pollutant particles for a long-term and short-term may lead to premature demise of the person or 

harmful cardiovascular diseases, including frequent visits to the hospitals and emergency department for 

heart attacks and strokes. Continuous exposure to these minute particles also lead to respiratory problems 

.For instance asthma attacks, linked with more respiratory symptoms such as wheezing, coughing and 

breathlessness as well as less lung development in children. Momentary exposures to thoracic rough 

particles may lead to early death due to heart and lung disease EPA (2014) [3] 

Owing to proficient system of Brownian diffusion along with intervention, the nanofibers can capture any 

minute nanoparticles obvious all around in air. As per a study on polymers Maze et al. [4], it was stated that 
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the improvement in the filtration size of the Effective Neutralizing Materials for nanoparticles can be 

achieved by increasing the air stream temperature and decreasing the diameter of the fiber. In a different 

research, Wang et al., [5] studied the use of nanofibers filters for filtration of nanoparticles with old-

fashioned fiberglass filters. The study revealed that the filters made up of  nanofibers have higher benefit for 

particles larger than 100 nm with equated to old-fashioned fiberglass filters. 

The uses of silver in unification of antimicrobial means with nanofibers have been acknowledged to display 

antimicrobial characteristics in the filters. Lala et al. [6], (2007) stated antimicrobial action for cellulose 

acetate (CA), poly acrylonitrile (PAN) and poly vinyl chloride (PVC) nanofibers membranes comprising of 

Ag nanoparticles. Electrospun PAN ENMs on cleaning with hydroxylamine formatted of –C(NH2) N–OH  

groups, which were exposed for the amalgamation of Ag+  ions and after that by Ag nanoparticles formation 

Zhang et al., [7]. The study further stated that tremendous  reaction was found against microbes via ENMs 

that encompasses Ag and Ag+ particles. They also had adequate conveyance assets for filtration of air 

processes. Antibacterial nylon nanofibers with  Ag  and  the antibacterial actions of the nanofibers in 

contradiction of Gram-negative bacteria and gram-positive aerobic organisms were stated to be excellent by 

Montazer and Malekzadeh [8]. 

Nanofibers can also be used in applications such as defensive clothing. Though, for aerosol the augmented 

filtration effectiveness was detected for ENMs, comparatively raised drop in pressure was stated. 

Nanoparticles Gibson et al. [9] and (3-carboxy-4- iodosobenzyl) oxy-b- cyclodextrin which are reactive 

organic materials have been unified into nanofibers. This has been achieved by mixing with solutions of 

polymer and after that a simple electro spinning verified for the cleansing of chemical warfare agents 

(CWA) Ramakrishnan et al. [10]. The sanitization effectiveness of these ENMs was stated to be greater than 

orthodox activated charcoal. A mixture of polymer solution along with nanoparticles caused the creation of 

nanoparticles totals and hence catalytic activity was condensed. In order to solve this issue, electro spraying 

procedure was used to spray nanoparticles and was jointed with electro spinning method, where 

nanoparticles were made accessible on the nanofiber surfaces stated by Roso et al., and Jaworek et al., [11-

12]. 

For the filtration of nanoparticles in defensive clothing applications, Facini et al. [15], discovered nylon 

nanofibers as the probable material. A shrill covering of nanofibers above textiles delivered over 50% 

retention of 200nm size nanoparticles and 80% withholding of 20 nm nanoparticles, which was additionally 

enhanced by 99% efficiency Desai et al., [13]. 

Electrospun nylon 6 nanofibers left over nylon/cotton woven fabric were assessed for 300 nm size NaCl 

particles for filtration competence in PC applications by Vitchuli et al., [14]. They attained an effectiveness 

of greater than 99.5% without forfeiting pressure drop and air permeability. 
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Electrospun nanofiber membranes (ENMs) are a new generation of membranes that could offer a 

breakthrough in water and wastewater treatment by providing lighter, less expensive, and less energy 

consuming processes than the existing processes including conventional membranes. The major advantages 

of ENMs over their conventional counterparts are their higher porosity and surface-to-volume ratio. 

Nanotechnology for water and wastewater treatment is gaining momentum globally. The unique properties 

of nanomaterials and their convergence with current treatment technologies present great opportunities to 

revolutionize water and wastewater treatment. Xiaolei Qu et al., [16]. 

Electrospun nanofibers show great potential as antibacterial coating for fibrous media or as a self supporting 

membrane. Nanofibers have a much higher surface-to-volume ratio than conventional melt-blown 

microfibers providing efficient separation of particulate. Marelize Botes et al., [17]. 

 

3 Problem Definition :- 

 

Air & Water pollution are the most serious problems in the world. 

Air Pollution: -It refers to the contamination of the atmosphere by harmful chemicals or biological 

materials. The two worst pollution problems in the world are urban air quality and indoor air pollution. Air 

Quality Index (AQI) provides information on the index for daily reporting of air quality. 

Water Pollution: - It refers to the contamination of undesirable chemicals, biological contaminants, 

suspended solids and Poisonous gases from contaminated water. Dirking water availability will be the biggest 

problem in future time. 

Air Pollution:- 

There are many pollutants which contribute to worsen the AQI. Out of which we have taken into 

consideration of the following pollutants 

 

  PM – 2.5        Particulate Matter  having size of pollutants  <  2.5 Microns  

  PM – 1.0        Particulate Matter  having size of pollutants  <  1.0 Microns  

  PM – 10         Particulate Matter  having size of pollutants  <  10.0 Microns  

  HCHO            Formaldehyde, a very hazardous air pollutant 

  VOC               These are organic chemicals that have a high vapor   
_pressure at ordinary room temperature. Ex.- Paints & coating  

  Gas & Mettle 
Particle  :- 

  Lead (Pb), Sulfur Dioxide (SO2) , Nitrogen Dioxide (NO2) ,   
_Carbon Monoxide (CO)  Etc. 
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AIR QUALITY INDEX 

AQI Air Quality  Health implications 
0-50 Good Air condition can be said satisfactory and there is very little/no risk 

at this pollution Level 

50 - 100 Moderate Air quality is acceptable but few pollutants may affect the person 
moderately having allergic to that pollutant.  

101- 150 Unhealthy for 
sensitive person 

The person having asthma or respiratory system diseases may 
experience health effects. The general public is not likely to be 
effected. 

151- 200 Unhealthy Everyone will start feeling unhealthy. Sensitive persons may 
experience more health effects 

201-300 Very Unhealthy Health warning of emergency conditions. The entire population 
will be more likely to be effected 

300 ... Hazardous Health alert : Everyone may experience  severe health problem 

 

Water Pollution:-  

 

There are many pollutants which contribute to worsen the WQI. Out of which we have taken into 

consideration of the mentioned pollutants, which includes Sedimentation, Runoff, Erosion, Dissolved 

oxygen, pH, Temperature, Decayed organic materials, Pesticides, Toxic and hazardous substances, Oils, 

grease, and other chemicals, Detergents, Litter and rubbish. 

Because of all these contaminant total three parameter is checked to describe the water quality. 

 Total Dissolved Solids  ( TDS ) 

 Oxidation Reduction Potential ( ORP ) 

  Potential of Hydrogen  ( PH ) 

 

WATER QUALITY INDEX 

WQI Grade Water Quality 
0-25 A Excellent Water Quality 

26-50 B Good Water Quality 

51-75 C Poor Water Quality 

76-100 D Very Poor Water Quality 

>100 E Not Suitable for drinking purpose 
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4 Objectives and Scope of the work 

• To Produce Polyester Nano Fiber  

• To Produce Nylon Nano Fiber  

• To Check Air Quality after passing polluted air through  Polyester Nanofibers membrane on 
nonwoven fabric 

• To Check Air Quality after passing polluted air through  Nylon Nanofibers membrane on 
nonwoven fabric 

• To Check Water Quality after passing polluted water through  Polyester Nanofibers membrane 
on nonwoven fabric 

• To Check Water Quality after passing pollutant air through  Nylon Nanofibers membrane on 
nonwoven fabric 

• To find out the best combination of Polyester & Nylon Nanofibers membrane for air filtration 
and water filtration. 

• To design & develop value added low cost applications using the Nanofibers webs developed 
during this research work 

 

The process of making nanofibers is quite expensive compared to conventional fibers due to low 

production rate and high cost of technology. So production of nanofiber should be on Mass scale with 

reduced cost & high volume.  The fineness of fiber should be below 10-6 Micron, so it is required to 

check produced fibers should be of Nano Scale (Diameter) and it can be done by Scanning Electronic 

Microscope (SEM). It is also required to check produced fibers should have same polymer structure 

and it can be done by Fourier Transform Infrared Spectroscopy ( FTIR ). 

But due to exceptional qualities of nano fibers , there are always ongoing efforts to balance between 

the advantages and the cost 

 

5 Original Contributions by the Thesis 

 

The main contribution of presented research work is to produce polyester and nylon nanofiber web and use 

it in air and water filtration& check the improvement in filtration efficiency. Different combination of 

polyester and nylon nanofibers web is checked for air and water quality .The entire work done for this 

research is original. I, along with my guide designed two customized instrument for testing the samples for 

air & water quality. The developed systems are very cost effective and they can be commercialized also. Air 

filtration instrument has a big potential to become a very cost effective system in indoor air quality & 
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operation theatre in hospitals. With the same way water purifying instrument can serve basic filtration need 

of the peoples who cannot afford the costly instrument for the same. 

 

 

 

Flow Chart of Developed System :-  

 

 

 

 

 

 

 

 

 

 

 

 

 

Process Parameter for producing Nano fiber web :- 

For Polyester Nano web :-  For Nylon Nano web :- 

Material –Poly Ethylene Terephthalate Granules  

 

Material – Nylon 6 Granules 

Solvent Name – Trifluoroacetic Acid  

 

Solvent Name – Formic Acid 

Weight of Material –  1.5 gm 

 

Weight of Material –  1.5 gm 

Solvent Volume      –  5 ml 

 

Solvent Volume      –  5 ml 

Concentration         –  0.3 gm/ml 

 

Concentration         –  0.3 gm/ml 

Equipment  used     –  Magnetic Stirrer 

 

Equipment  used     –  Magnetic Stirrer 

 

PROCESS 

• Time Taken to Dissolve  PET/Nylon Granules  :- 2.5 Hour 

• Dissolved Solution Taken into a Disposable Syringe. 

• Fixed It on Electro Static Spinning Machine. 

Designed System Clamping Sample       Data Analysis 

Results & Conclusion Define Air/ Water Quality 

Repeat it for the rest of 
samples by unfasten 
the old sample 
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• Distance Between Electrode 20 CM 

• Started Voltage from 0 to 15 KV  Gradually 

 

Checking the Nano fiber diameter & Atomic Structure 

1 .Scanning electron microscope images:- 

   

From Both of Picture we can say that manufactured Nanofibers diameter is more than 10-6 nano 

meters. The picture conclude that produced fiber web is of nanofibers categories. 

 

2. Fourier Transform Infrared Spectroscopy:- 

 

FTIR analysis is used to Identify and characterize the unknown materials (e.g., films, solids, powders, or 

liquids). By the help of this test we can check that polyester & Nylon nanofibres is having the same atomic 

structure with compared to original polyester & Nylon fibers. 

Following is the results of FTIR for Polyester & Nylon fibers :- 
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From All  Picture we can say that manufactured Nanofibers  is having almost  same atomic 

structure  It means that while making of Polyester & nylon nanofibers , their properties remains 

almost same.. 

 

For Checking the Air filtration capability of nanofibers web, below were the sample made in 

various combination:- 

 

Total 10 Sample made 
 

1 Single Layer PP Spun Bond Fabric 

2 1 Layer PP Spun Bond  Fabric + 1 Layer  Polyester Nanofibers  Web on PP Spun Bond Fabric + 1 Layer PP 
Spun Bond  Fabric 
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3 1 Layer PP Spun Bond Fabric+ 1 Layer  Nylon Nanofibers on PP Spun Bond  Fabric+ 1 Layer PP Spun Bond 
Fabric 

4 1 Layer PP Spun Bond Fabric + 1 Layer  Polyester Nanofibers Web on PP Spun Bond  Fabric + 1 Layer 
Nylon  Nanofibers Web on PP Spun Bond Fabric + 1 Layer PP Spun Bond Fabric 

5 1 Layer PP Spun Bond Fabric + 1  Layer  Polyester Nanofibers Web on PP Melt BlownFabric + 1 Layer PP 
Spun BondFabric 

6  1 Layer PP Spun BondFabric + 1 Layer  Nylon Nanofibers Web on PP Melt BlownFabric + 1 Layer PP Spun 
BondFabric 

7 1 Layer PP Spun BondFabric + 2 Layer Polyester Nanofibers Web on PP Spun Bond + 1 LayerNylon 
Nanofibers Web PP Spun Bond Fabric +  1 Layer PP Spun Bond Fabric 

8 1 Layer PP Spun BondFabric + 2  Layer  Nylon Nanofibers Web on PP Spun Bond + 1 Polyester Nanofibers 
Web on PP Spun BondFabric + 1 Layer PP Spun Bond Fabric 

9 1 Layer PP Spun Bond Fabric+  2 Layer of  Polyester Nanofibers Web on PP Spun BondFabric + 2 Nylon  
Nanofibers Web on PP Spun BondFabric + 1 Layer PP Spun Bond Fabric 

10 1 Layer PP Spun BondFabric + 1 Layer Nylon Nanofibers Web on PP Melt Blown Fabric + 1 Layer  Nylon 
NanofibersWeb on PP Spun Bond  Fabric + 1 Layer PP Spun BondFabric + 1  Layer  Polyester Nanofibers 
Web on PP Melt BlownFabric + Layer  Polyester Nanofibers Web on PP Spun Bond  Fabric + 1 Layer PP 
Spun BondFabric 

 

Base Fabric Poly Propylene Spun Bond        =    X 
Base Fabric Poly Propylene Melt Blown       =     Y 
Polyester Nanofibers Web            =     A 
Nylon Nanofibers Web                  =     B 
 
GSM of Poly Propylene Spun Bond Non-Woven Fabric = 30 GSM 
 
GSM of Poly Propylene Melt Blown Non-Woven Fabric = 15 GSM 
 
 
 
 
 
 
Sr. No Combination Total Layer Nano Fiber % (Polyester + Nylon ) 
Sample 1 X   1  Layer -Nil-  
Sample 2 X + A*X + X 3  Layer 100 % Polyester 
Sample 3 X + B*X + X 3  Layer 100 % Nylon 
Sample 4 X + A*X + B*X +X 4  Layer 50 % Nylon + 50 % Polyester 
Sample 5 X + A*Y + X 3  Layer 100 % Polyester 
Sample 6 X + B*Y +  X 3  Layer 100 % Nylon 
Sample 7 X + 2(A*X) + B*X + X 5  Layer 70 % Polyester + 30 % Nylon 
Sample 8 X + 2(B*X) + A*X +X 5  Layer 70 % Nylon + 30 % Polyester 
Sample 9 X + 2(A*X) +2(B*X) + X  6  Layer 50 % Polyester + 50 % Nylon 
Sample 10 X + B*Y + B*X + X + A*Y + A*X + X 7  Layer 50 % Polyester + 50 % Nylon 
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For Checking the Water filtration capability of nano fibres , below were the sample made in 

various combination :- 

 
Total 05 Sample made 

 

1 Single Layer PP Spun Bond Fabric 

2 1 Layer PP Spun Bond  Fabric + 1 Layer  Polyester Nanofibers  Web on PP Spun Bond Fabric + 1 Layer PP 
Spun Bond  Fabric 

3 1 Layer PP Spun Bond Fabric + 1 Layer  Nylon Nanofibers on PP Spun Bond  Fabric+ 1 Layer PP Spun Bond 
Fabric 

4 1 Layer PP Spun Bond Fabric + 1 Layer  Polyester Nanofibers Web on PP Spun Bond  Fabric + 1 Layer 
Nylon  Nanofibers Web on PP Spun Bond Fabric + 1 Layer PP Spun Bond Fabric 

5 1 Layer PP Spun Bond Fabric + 1 Layer  Polyester  Nanofibers Web on PP Melt Blown Fabric + 1 Layer  
Nylon Nanofibers Web on PP Melt Blown Fabric + 1 Layer PP Spun Bond Fabric 

Base Fabric Poly Propylene Spun Bond        =     X 
Base Fabric Poly Propylene Melt Blown       =     Y 
Polyester Nanofibers Web       =      A 
Nylon Nanofibers Web             =      B 
 
GSM of Poly Propylene Spun Bond Non-Woven Fabric = 30 GSM 
 
GSM of Poly Propylene Melt Blown Non-Woven Fabric = 15 GSM 
 
 

Sr. No Combination Total Layer Nano Fiber % (Polyester + Nylon ) 
Sample 1 X 2  Layer -Nil-  
Sample 2 X + A*X + X   3  Layer 100 % Polyester 
Sample 3 X + B*X + X   3  Layer 100 % Nylon 
Sample 4 X + A*X + B*X + X   4  Layer 50 % Nylon + 50 % Polyester 
Sample 5 X + A*Y +B*Y+  X   4  Layer 50 % Nylon + 50 % Polyester 

 

6 Methodology of Research and Results/Discussion 
 

Initially we started reading about the nano fiber and the technologies behind producing them. We 

referred many articles published in reputed journals regarding uses of nano fiber. We studied many 

research papers in the area of nano technologies. It helped us a lot to develop our own distinguished and 

conceptual thought. 

By that we decided to make Polyester and Nylon-6 Nanoweb. As production of nano fiber and their 

properties are highly dependable on the many external factors, so we decided to go with qualitative 
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research. Initially, The South India Textile Research Association (SITRA), Coimbatore, Chennai was 

contacted to prepare the samples of polyester & nylon nano fiber in their medical division. Sample was 

prepared in the form of web was made for both of the fibers. SITRA was having lab model of 

electrospinning machine. There were only two syringes on the machine, so sample size was quite small 

& it was very time consuming to make big sample due to low production rate.  

 Production rate was the biggest concern for us, it was decided to search for the technology for getting 

the higher production rate. We contacted National Centre for Nanoscience and Nanotechnology, 

University of Mumbai & had a personal visit to see their machine set up , but they were  having the same 

syringe electrospinning machine and again the low production was an issue. 

After searching a lot finally, The Ahmedabad Textile Industry's Research Association 

(ATIRA),Ahmedabad, Gujarat was contacted to make the sample. ATIRA was having pilot plant of 

needleless electrospinning. So we made our entire samples over there and brought them into the shape of 

samples which can be tested in different combination for various properties. 

 

In the present situation of COVID -19 Pandemic, it is required to wear mask compulsorily. Nano fibers 

can play pivot role to fight this situation. 

There is 2 type of mask are used in this Pandemic situation. 

• Surgical Masks 

• Respirators 

 

    

Surgical Masks       Respirators 

 

Surgical Masks 

• It is a disposable Non-woven fabric protects against infectious agents transmitted by “droplets.”, 

which comes out when an infected person sneeze. These masks should not be worn for more than 3 

to 8 hours. A surgical mask does not protect against “airborne” infectious agents so it will not 
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prevent the wearer from being potentially contaminated by a virus such as the Coronavirus. 

Respirators 

• It is personal protective equipment that prevents the wearer from inhaling aerosols (dust, smoke, and 

mist) as well as vapors or gases. It protects the wearer from airborne infectious agents i.e. against 

contamination by a virus such as coronavirus, SARS, H1N1, etc.Depending on the type of filter, the 

mask will either be effective only against particles, only against certain gases and vapors, or against 

particles, gases and vapors. 

 

 

 

Instrument Developed for testing of the different sample for air filtration efficiency 

For testing different sample we designed a customized instrument. In this instrument forced air is 

passed through the filter which is held between plastic net & fan guard. Output of this instrument 

will provide us the clean air .we placed our measuring instrument near the exit of the instrument 

and recorded various reading.  

To prevent any factor which can contribute to change the testing results, we made a control 

environment with the help of PVC pipe and wrapped it with the help of thick transparent plastic 

film. We placed the instrument inside the control environment and took various reading with 

different sample. 
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Results:- 

 

The Results are taken at room temperature (26℃ - 27℃) and humidity of (41% to 44%) 

 

Sr. No AQI Level HCHO TVOC PM - 2.5 PM – 1.0 PM – 10 

Without Filter* 36 Poor 0.089 0.372 92 69 103 

Without Filter** 100 Danger 0.089 0.372 264 200 295 

Sample :- 1 32 Poor 0.000 0.000 82 62 91 

Sample :- 2 31 Poor 0.000 0.000 78 59 87 

Sample :- 3 28 Normal 0.000 0.000 72 54 80 

Sample :- 4 25 Normal 0.000 0.000 64 48 71 

Sample :- 5 23 Normal 0.000 0.000 58 45 65 

Sample :- 6 20 Normal 0.000 0.000 52 39 58 

Sample :- 7 05 Fresh 0.000 0.000 14 10 15 

Sample :- 8 17 Normal 0.000 0.000 44 33 49 

Sample :- 9 15 Normal 0.000 0.000 39 29 43 

Sample :- 10 08 Fresh 0.000 0.000 21 15 23 

 

 Sample no: - 7 show excellent results as compared to rest of the sample. So it concludes that nanoweb 

on melt blown non-woven fabric, shows the best result. This is because of better filtration efficiency of 

melt blown non woven fabric, due to random orientation of fibers. Combining both nanoweb & melt 

blown non woven fabric show significant improvement in filtration area. 

 

Coefficient of Determination & Coefficient of Correlation:- 

Coefficient of Determination is the square of Coefficient of Correlation. Coefficient of Correlation: 

is the degree of relationship between two variables. It can go between “-1” and “1”. “1” indicates 

that the two variables are moving in at the same pitch. They rise and fall together and have perfect 

correlation. “-1” means that the two variables are in perfect opposites. One goes up and other goes 

down, in perfect negative way.  If correlation value is “0” then it means no correlation at all – 
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perfectly not related. 

 

 

 

Here Y = -2.703 X + 35.267 

So ,  R  (Coefficient of correlation )  = - 0.88801 

And,  R2 (Coefficient of determination) = 0.7886 

 

The coefficient of correlation comes between sample & Air quality Index comes to = ( - 0.88801 ) , which 

shows that Increasing of number of layers in filtration improves the air quality (Decreasing Value ) up to a 

certain level. After that the change in the air quality is not remarkable.  

 

The coefficient of determination (R2) = 0.79 , means that 79 % of the total improvement  in Air Quality 

Index ( Y) can be explained by the linear relationship between X and Y (as described by the regression 

equation).  The other 21 % of the total variation in Y remains unexplained 
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Here Y = -6.7758  X + 89.667 

So ,    R  (Coefficient of correlation )  = - 0.8890 

And,  R2 (Coefficient of determination) = 0.7903 

 

The coefficient of correlation comes between sample & Air quality Index comes to = ( - 0.8890 ) , which 

shows that Increasing of number of layers in filtration improves the air quality (Decreasing Value ) up to a 

certain level. After that the change in the air quality is not remarkable.  

 

The coefficient of determination (R2) = 0.79 , means that 79 % of the total improvement  in Air Quality 

Index ( Y) can be explained by the linear relationship between X and Y (as described by the regression 

equation).  The other 21 % of the total variation in Y remains unexplained. 
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Here Y = -5.2  X + 68 

So ,    R  (Coefficient of correlation )  = - 0.8890 

And,  R2 (Coefficient of determination) = 0.7904 

 

The coefficient of correlation comes between sample & Air quality Index comes to = ( - 0.8890 ) , which 

shows that Increasing of number of layers in filtration improves the air quality (Decreasing Value ) up to a 

certain level. After that the change in the air quality is not remarkable.  

 

The coefficient of determination (R2) = 0.79 , means that 79 % of the total improvement  in Air Quality 

Index ( Y) can be explained by the linear relationship between X and Y (as described by the regression 

equation).  The other 21 % of the total variation in Y remains unexplained. 
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Here Y = -7.5758.2  X + 99.867 

So ,    R  (Coefficient of correlation )  = - 0.8874 

And,  R2 (Coefficient of determination) = 0.7876 

 

The coefficient of correlation comes between sample & Air quality Index comes to = ( - 0.8874 ) , which 

shows that Increasing of number of layers in filtration improves the air quality (Decreasing Value ) up to a 

certain level. After that the change in the air quality is not remarkable.  

 

The coefficient of determination (R2) = 0.79 , means that 79 % of the total improvement  in Air Quality 

Index ( Y) can be explained by the linear relationship between X and Y (as described by the regression 

equation).  The other 21 % of the total variation in Y remains unexplained. 
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Instrument Development for testing of the different sample for water filtration efficiency  
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Results :- 

The Results are taken at room temperature (26℃ - 27℃) and humidity of (41% to 44%) 

 

Sr. No PPM PH ORP PPM PH ORP PPM PH ORP 

 Feed Water Output water Rejected Water 

Without 

Filter 

3590* 11.2 -231       

Sample :- 1 3590 11.2 -231 2590 11.1 -255 3210 11.2 -205 

Sample :- 2 3520 11 -241 1910 10.9 -199 2960 11.2 -185 

Sample :- 3 3510 11 -241 1850 10.7 -182 2990 11.2 -181 

Sample :- 4 3520 11.1 -231 1440 10.5 -170 3425 11.2 -185 

Sample :- 5 3528 11 -240 960 10.1 -168 3550 11.2 -180 

 

 High PPM water was created manually by adding CaCO3 in the water. & after that water 

filtration is checked. 

 

 

                                                 Graph: 1 
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                                                                  Graph: 2 

 

                                                                 Graph: 3 

 

Sample no 5 :- shows good results in PPM , PH & ORP reduction , which has combination of 

nanofiber web on melt blown and spun bond non-woven fabric. The reason behind this is that spun 

bond non woven fabric has good tensile strength over melt blown non woven fabric & melt blown 

non woven fabric has better filtration efficiency over spun bond non woven fabric. 
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For Graph- 1 ( PPM) 

Here  Y = 360.6 X + 701.8 

 R  (Coefficient of correlation )  = - 0.976 

And,  R2 (Coefficient of determination) = 0.954 

 

The coefficient of correlation comes between sample & PPM comes to = ( - 0.976 ) , which shows that 

Increasing of number of layers in filtration improves the water quality . By increasing the no of layer, PPM 

in the water reduces. 

The coefficient of determination (R2) = 0.954, means that 95 % of the total improvement  in PPM ( Y) can 

be explained by the linear relationship between X and Y (as described by the regression equation).  The 

other 5 % of the total variation in Y remains unexplained. 

 

For Graph- 2 ( PH) 

       Here  Y = 0.21 X - 0.23 

 R  (Coefficient of correlation )  = - 0.958 

And,  R2 (Coefficient of determination) = 0.918 

 

The coefficient of correlation comes between sample & PH comes to = (- 0.958), which shows that 

Increasing of number of layers in water filtration decreases the PH of water.  

 

For Graph- 3 ( ORP) 

       Here  Y = 14.1 X + 6.7 

 R  (Coefficient of correlation )  = - 0.936 

And,  R2 (Coefficient of determination) = 0.877 

 

The coefficient of correlation comes between sample & ORP comes to = ( - 0.936 ) , which shows that 

Increasing of number of layers in filtration decreases the  ORP value of  water .  
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7 Achievements with Respect to Objective 
 

 Successfully made polyester and nylon nanofiber from Polyester & Nylon chips which are widely used at 

commercial scale & easily available at very phenomenal rates. 

 Successfully implemented the nanofibers in air & water filtration under the concept of value addition in 

textile 
 Successfully designed & developed an instrument which can clean the air with in 2-3 minute 

depending upon the area of the room. The manufacturing cost of the device is quite low and it 

can further reduced if it is produce in bulk. 

 

 Successfully designed & developed a filter membrane which can clean the dirty water and make 

it drinkable. The manufacturing cost of the device is pretty low and it can further reduced if 

water can be feed from a certain height. In that case we can clean the water without electricity & 

with low water rejection. 

 
 

8 Conclusions 
 
 

 Polyester & Nylon nanowebs, which were produced during the research work, both shows very good 

filtration property, but considering the cost factor, Nylon is recommend for further developments in 

the area of filtration. 
 Specifically if we consider the area of air filtration, sample no - 7 had shown excellent results. This 

Combination reduced the PM 2.5 & PM 1.0 level in air up to 95 %. 

 Combination of sample -7, can be used in respiratory mask , which can prevent us not only from 

pollutant air but also from different dangerous virus like influenza , flu, Corona , anthrax etc.  

 Combination of sample -7, can be used   for cleaning of indoor air of our house with the help of air 

purifier, which was developed during the research work. 

 In water filtration area sample no- 5, shows good results. This combination reduces the TDS & ORP 

level from the incoming water up to 60 % & makes it drinkable. The developed system can provide 

normal drinking water for poor people, who cannot afford costly reverse osmosis system. 
 

 So there is big scope in making of polyester and nylon nanofibers and then start using them in 

various value added textiles areas. If we can further decrease the production cost of polyester and 

nylon nanofibers, then there is a huge possibility to decrease the cost of air filter and water filters. It 

will not only help us to protect from the dangerous contaminants present in the air & water, but also 

it can play pivot role to boost up national economy. 
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9 Details of Papers Presented In Conferences And Published In Journals  
Arising From The Thesis :- 

 
Research Papers Presented in Proceedings of NationalConferences:- 
 

(1) Research paper entitled “Different Methods for Producing Nano Fibers and It’s Application” 

was presented by Shailesh Anand B. Goswami1 and Dr. Prakash. A. Khatwani2 , in Proceedings 

of National Conferences on Innovations With Technical Textiles [ITT - 2017] during March 25-

26, 2017, organized by Department of Textile Technology, Sarvajanik College of Engineering 

&Technology, Surat , Gujarat . ISBN :- 978-81-9233591-6-7 

 

Research Papers Published in UGC & Scopus Indexed Journals 

 

(1) Research paper entitled “Studies on air filtration efficiency of nanofibers”  was published by 

Shailesh Anand B. Goswami1, Dr. Prakash A Khatwani2 ,in International Journal on Emerging 

Technologies 11(2): 549-553(2020) . ISSN No. (Print): 0975-8364 ,E-ISSN:2249-3255 

,ScopusSource ID -21100901133 

(2) Review paper on “Water filtration efficiency of nanofibers Membrane” by Shailesh Anand B. 

Goswami1, Dr. Prakash A Khatwani2   ,  is in the process , to get published in a reputed journal . 
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