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Abstract: 

Environmental sustainability has posted the need for the great development or into the production of fibres 

and materials within the interior design industry. This describes and evaluates the feasibility of soya bean 

sedulous as possible solution for the use in interest this thesis will help serve as basic information on how 

to weave and produce material as they related or no information on how to produce our design this project 

covers the basic information as well as most important properties of cellulose as a sustainable and 

biodegradable material the combination and recyclability sustainability biodegradability and new and use 

opportunities makes release the potential super material for the future. 

The use of ethical biomaterial impact functional ability and aesthetics due to high mechanical and silk like 

appearance of unity it could be possible to use the material as a part of textile biomedical application and 

etcetera the materials sustainability entire high temperature wicket safe use in light and even close in 

contact with light. 

 

Keywords: Sustainability, Soybean Cellulose Recyclability Biodegradability Biomedical Application, 

Endure High Temperature. 

 

I. INTRODUCTION 

Soybean hull fibres is a Botanic fibre and quite unique active fiber it’s 16 amino acids are healthy and 

nutritional to people’s skin. It’s moisture absorption ventilation dripping and warmth cover the superior 

performance of natural fibres and synthetic movies. Soya fabrics has softness and smoothness of cashmir 

and comes from soya plant massive in source in and rich in nutrition common people usually eats soyabean  

but now are able to wear it. Soybean protein fibres means softness comfort and smoothness it it’s a feeling 

like skin on skin. It is an active fiber and it process is the superiority of many natural fibers and synthesised. 

Impact impregnating into binder solution and heating web at an effective temperature to volatile the carrier 

and thereby provide fibre to fibre and Harrison however impact implementation based on the methods of 

closely and energy consuming because considerable amount of energy is required to evaporate the liquid 

from the fully Subs sub saturated web. Therefore in view of energy conservation and environmental 

pollution a form application of Aqua binder system has gained and acceptance and is more prevalent 

method in the industry of adhesive bonding of non woven fabrics and certain applications of chemical 

bonding of non woven is by widely used for certain special end uses this plant based protein binders are 

inexpensive and biodegradable in nature he is one of the biodegradable polymer from the renewable 

resources with high hydrophobicity SPI has also been explored extensively as abrasive and plastics. 

Because of its availability and low cost, SPI represents energy attractive raw material for the good for the 
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bonding of celluloid substances similar to acrylic based polymer soy protein in presence of several 

adhesives are also used as adhesive for manufacturing replacement of urea formaldehyde bond particular 

bond board we are reporting research work related to the preparation of soya protein based binder 

formulation and its application in viscose fibre to produce non woven fabrics for comparison the 

commercial acrylic binder was also used to prepare similar fibres both protein and acrylic bonded vespas 

farmers are subjected to mechanical thermal and water absorption studies scanning electron microscope 

study was pursued to confirm bonding between the viscous fibres and the briner soya hulls based bio 

binder can be exploited to develop variety of soya bean heights fibers in advanced textile fiber it is made 

from soybean cake after oiling of new bioengineering technology firstly the spherical protein is distilled 

from the soybean cake and is referred secondly under the functioning of auxiliary agent and biological 

enzymes the space structure spherical protein changes and then spinning liquid is concentrated by adding 

high polymers and then thirdly after liquid is cooked for about 0.9 2.3 0.0 textures fibre is produced by 

wet spinning and stabilise by apologising and finally cut into short stables after curling and thermocol 

where has not only superiority of the natural fibres but also physical properties of synthetic paints fish 

soybean fibers make people’s demand of comfortable and beautiful wearing and also confirms to 10 of an 

easy game. It is potential material to develop a variety of products from dry and wet wipes to disposable 

sanitary fabrics such as hand gloves bandages etc. 

 

II. REWIEV OF LITERATURE: 

The review reflected that only very few studies are conducted so far dealing with some Maspeth of the 

particular project that too most of them focus on handloom sectors or other handicapped only few papers 

or few papers will refer for this particular project that’s states a novel ecological friendly technology for 

the synthesis and modification of cellulose inorder to produce textiles design for physio chemical and 

mechanical properties the procedure of manufacturing cellulose in the form of stable hydrogel bacterial 

cellulose in case of health insures the desired properties for the application of such materials example 

textile industry. Soybean celebs was obtained from a soybean culture or we can see from the soybean curd 

switch the process of selenous manufacturing and modification was optimised in order to obtain the 

maximum recovery of our material minimal energy consumption and ensure the use of only natural and 

renewable resources the optimum materials were characterised in terms of their wet availability 

mechanical properties and fire resistance sustainable textile designs without harming the environment 

nowadays is one of the most important issues India textile industry full story environmental concerns 

needs to various research researchers and artists to find out and explode the availability of more sustainable 

renewable and environmental friendly resources fibres and colorants. In here the soya hulls soybean waste 

which is extracted after production of milk is used as the potential raw material for the production of 

fabrics. 

 

III. RESEARCH AND METHODOLOGY: 

Research was conducted and that study suggested that for the production of fabric from the husk of 

soybean used vinyl chemicals for this effective production of the textile in this paper or in this project we 

can find that minimum usage of chemicals Ant technologies which make it sustainable eco-friendly and 

less cost and also making it useful for easy production. 

 

 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR23069168 Volume 5, Issue 6, November-December 2023 3 

 

Materials required or in materials used 

1. Husk of Soyabean. 

2. NaOH. 

3. Tannic acid. 

4. Lime water. 

 

1. Husk of soybean: soak the grains of soybean in the water for minimum about 8 hours or overnight 

after that wash it thoroughly and then separated peel out of it and then grains are granted using mixer 

milk is extracted using traditional method via muslin cloth after complete extraction of milk the husk 

is left for sun drying to evaporate the moisture after evaporation of moisture husk is further converted 

into fine particles. 

2. NaOH: the pure crystals of NaOH are weight as per the requirement it is used because it acts as a 

detergent to wash the meaning of impurities and colour it is used for bleaching it helps in removal of 

dye or natural colours to give it colourless texture. 

3. Tannic acid: tannic acid is used for cross linking of the obtained soya sludge which helps in forming 

strong crossings to obtain fabric structure which gives it good strength for the further usage. 

4. Lime water: lime water is used for washing after the process of washing with anyone wedge to reduce 

or maintain the maintain or neutral pH of the sludge it is also used after the cross-linking process to 

neutralise the pH and also washing the excess tannic acid and Fecl3. 

5. Methodology 

 

1. Extraction of class in Marx husk 

Soaking of the dried seed in water for 8 hours or overnight. Then washing it thoroughly to remove other 

dirt and cleaning it then filling its outer layer is done by cooking it in a hot water or by washing it in the 

water or it can be done manually. Wash material is crying using mortal or western for small quantity and 

for large quantity it is done using mixer grinder for industrial purposes then after that grading material is 

collected in the milk is extracted using the traditional method by using a Muslim cloth. After extraction of 

milk the leftover has kissed tried in the oven for 60 degree Celsius for 4 hours or in the sun . 

2. Extraction of soya sludge  

the sun dried husk is grinded once again to get a fine powder then the powder is mixed with NaOH or 

sodium hydroxide depending on the quantity. NaOH is used because of its property to act as natural digital 

urgent which removes impurities colour and oil content present in the soya then it is left for 2 to 3 days to 

settle down to t remove the impurities colours of oil content .then it is washed and the impurities are 

removed and washed using lime water which is used for reduction of ph of the obtained sludge. 

3. Centrifugation : 

The sludge is then scientific at 4500 rpm to separate the world water or moisture content present in the 

pellets sludge is collected and the remaining part is discarded. Then the sludge or pellet is further 

centrifuge once again at 4500 rpms for 10 minutes at the end is collected and sunrise to remove the 

moisture. 

4. Cross linking 

Tannic acid is used in the process because the study suggests that the usage of tannic acid is more safer 

than phenol formaldehyde or polyacrylamide epichlorohydrin. The chemicals which are initially used in 

this process is set to cause many skin diseases and they are harmful for nature tannic acid is obtained 
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naturally and skin friendly and environmental friendly according to the study conducted by the scientist. 

It is also said that it has high cross linking capacities than the initially used cross linking office of the 

required amount of tannic acid is added and the concentration is varied based on the quality and quantity 

then it is left in tannic acid for 6 to 7 days or for a week and then ohh the time is varying based on the 

quantity. 

5. Formation of fibres 

After 6 to 7 days that crosslink fibres and are then separated from the tannic acid and sun tread then the 

crosslink fibres are sundries d using mesh the long fibers are opened. 

6. weaving of fibres 

The fibres are waved using the handlooms to fabrics and then the clothes formed. 

 

IV. OBJECTIVES OF THE STUDY 

To produce fibres from the waste soya hulls obtained after the extraction of soya milk to weave to produce 

fibres into fabrics and to analyse the properties of fabrics. 

 

V. RESULT AND DISCUSSION 

Result  

 After treating with tannic acid we 15 the crosslinks these crosslinks in turn form fibres and then these 

form fibres are woven into a long threads and then fine cloth. 

Wet Permeability:  

In order to test and compare these two properties of Soybean fibers, 6 jersey fabric samples were 

knittedwith 6 kinds of different yarns, as illustrated in Table 1. 

 

Type 

Soybean 

yarns 

 

PP 

Filament 

PE 

Filament 

PA 

Filament 

PAN 

Yarns 

 

Silk 

Linear 

Density 

 

18.8 tex 

 

14.9tex 

/148f 

 

16.5tex/34f 

 

10tex/54f 

 

18.8tex 

 

13.3tex 

/30f 

Table: Type of yarn material 

 

The wicking rates of first 10 min and the wetting areas of 1 min of all samples were tested, 

 

 

No. 

 

 

Type Yarn 

 

 

Stitch Density 

 

 

Thickness 

 

 

Loop Length 

/mm 

 

 

Area Density 

/g.m-2 

D Soybean 438 0.48 3.303 100. 

D PP 450 0.42 3.172 86.2 

D PE 456 0.50 3.333 90.6 

D PA 432 0.55 2.857 93.2 

D PA 395 0.53 3.166 98.3 

D Sil 674 0.56 3.085 98.4 

Table: Parameter of sample 
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 and values of wet permeability were calculated, as illustrated in Table. 5.3  

 Value of D D D D D D D 

Z 4.46 10.1 10.7 0 1.9 0.11 

Table: Synthesized value for wet permeability. 

 

Table 5.3 shows that the synthesized values of wet permeability of PP and PE samples are highest in allthe 

samples. And the synthesized value of wet permeability of Soybean sample is lower than that of PP and 

PE, but higher than other samples. The sequence of wet permeability of these samples is listed as follows:  

                                               D3>D2>D1>D5>D6>D4  

water cup method was used to measure the quantities of permeated moisture vapor through the samples. 

Inthe experiment, the environment dry bulb temperature is 35℃, the wet bulb temperature 25℃, relative 

humidity is 35%, the test time is 2 hours, and the sample area is 32.75 cm2. tested quantities of permeated 

moisture vapor through the samples are listed in Table.5. 4. 

 

Moisture Vapor Transmission: 

No. of D D D D D D 

Z 4.46 10.1 10.7 0 1.9 0.11 

Table: Moisture Vapor Transformation. 

 

It is obvious that, from the data of Table5.4, the moisture vapor transmission property of soybean sampleis 

the best in all the samples. The sequence of the moisture vapor transmission property of these samplesis 

listed as follows:  

 D>D > D > D > D > D  1>6>5>3>4>2  

The wet permeability of Soybean is lower than that of PP and PE but higher than PAN, PA and silk; 

whilethe moisture vapor transmission property of soybean sample is better than silk, PP, PE, PA, PAN. 

Therefore, soybean fiber is a kind of comfortable fiber with relatively good wet permeability, excellent 

moisture vapor transmission property and dry touch.  

Warmth retention property  

In order to test and compare the warmth retention property of Soybean fiber, 4 jersey fabricsamples were 

knitted with soybean yarn, PAN yarn, cotton yarn and wool yarn, respectively. The parameters of samples 

are listed in Table 

 

 

No. 

 

Type Of 

yarns 

 

Linear density 

of yarns/tex 

 

 

Stitches 

 

Thickness 

/mm 

 

Area density 

/g.m 

D soybean 18.8 4380 0.48 100. 

D PA 18.8 3953 0.53 98.3 

D cotto 18.8 3604 0.44 89.1 

D woo 18.8 4248 0.35 97.0 
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The synthesized values of three heat parameters (warmth retaining rate, thermal resistance and 

thermaltransmissivity) of all samples were tested and calculated, as illustrated in Table  

No.  Synthesized  

D  8.33  

D  5.36  

D  8.99  

D  9.94  

Table: warmth retention property. 

 

Table 5.6 shows that, the warmth retention property of soybean-fiber sample is similar with that of 

cottonsample, which is better than PAN sample but worse than wool sample.  

 

Frictional, flexural and draping properties:  

  

No. 

Fabric 

 

structure 

 

Yarn material 

Thickness/ 

 

mm 

Area 

 

density/g.m-2 

 

1 

Plain silk 

fabric 
silk 

 

0.31 

 

120.3 

  2 
Plain silk 

fabric 
silk 

 

0.38 

 

141.2 

3 Satin fabric Soybean fiber 0.39 108.0 

4 Raised fabric Soybean fiber 0.60 105.4 

 

5 

Twill silk 

fabric 
silk 

 

0.53 

 

138.4 

  6 
Pique silk 

fabric 
silk 

 

0.69 

 

147.7 

7 Jersey fabric Soybean fiber 0.46 111.2 

8 Jersey fabric Soybean fiber 0.55 136.7 

9 Rib fabric Soybean fiber 0.87 202.8 

10 Rib fabric Chrysalis fiber 0.89 228.0 

11 Jersey fabric Chrysalis fiber 0.56 198.4 

12 Rib fabric silk 1.05 240.4 

13 Jersey fabric cotton 0.45 134.7 

14 Jersey fabric cotton 0.53 112.4 

Table sample parameter. 

  

 In order to test these three properties of soybean fibers, 14 fabric samples were prepared with different 

yarn materials and different textile structures. The parameters of these samples are listed in Table 

 

Frictional property  

The tested data of friction force and frictional coefficient of all samples are listed in Table5.8.  

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR23069168 Volume 5, Issue 6, November-December 2023 7 

 

 N  1  2  3  4  5  6  7  8  9  10  11  12  

F/g  49.4  50.4  35.4  35.4  54.4  55.4  35.4  37.4  37.4  30.4  33.4  40.4  

  

µ  

  

  

0. 394  

  

  

0.402  

  

  

0.282 

  

  

 0.282  

  

  

0.43 4  

  

  

0. 442  

  

  

0.282 

  

  

 0.298  

  

  

0.298  

  

  

0.242  

  

  

0.266  

  

  

0.332  

Table: Friction force (F) and frictional coefficient (µ ) 

The sequence of the frictional property of the above-mentioned yarn materials is:  

Silk> Soybean fiber/spandex >cotton>soybean> Chrysalis fiber coefficient of soybean fiber is just lower 

than that of Chrysalis fiber, which has the smoothest feeling.  

 

Flexural property  

 No.  l  C  B  G  

1  2.95  1.43  35.7  14.3  

2  3.35  1.63  61.2  13.4  

3  3.72  1.81  64.2  13.0  

4  3.48  1.69  51.3  0.82  

5  2.43  1.18  22.9  1.85  

6  3.03  1.47  47.4  1.74  

7  2.26  1.10  14.8  1.83  

8  2.46  1.19  23.5  1.70  

9  1.87  0.91  15.3  0.28  

10  1.45  0.70  8.02  0.18  

11  1.58  0.76  9.02  0.62  

12  2.23  1.08  141.5  1.47  

13  2.89  1.40  37.5  4.94  

Table: Slide length (l), bending length (C), flexural rigidity 

  

  

  

No.  

  

Drape 

coefficient/% 

  

Wrinkle  

number  

  

Grade of aesthetic  

feeling  

1  30  8  C  

2  31  8  C  

3  38  7  C  

4  21  7  B  

5  28  7  B  

6  26  7  B  

7  7  11  A  

8  14.5  10  A  

9  7  13  A  
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10  1.3  13  A  

11  5  11  B  

12  10  9  B  

13  9  8  C  

14  16  8  C  

Table: Draping capacity of soya fabrics comparison. 

 

The sequence of the soft handle property of the above-mentioned yarn materials is: Chrysalis fiber > 

Soybean fiber> Silk > cotton  

  

Draping property  

Tested drape coefficient, wrinkle number and the subjective assessment of aesthetic feeling of all 

fabricsamples are listed in Table. The sequence of the draping property of the above-mentioned yarn 

materials is: Chrysalis fiber > Soybean fiber> Silk  

 

Pilling property  

The pilling property of 3 knitted fabric samples, which are made from 32s soybean yarns, 32s cotton yarns 

and 32s PAN yarns respectively, were tested with nylon brush for 50 revolutions and with fabric for 50 

revolutions. The test results indicate that the pilling degree of soybean sample is similar with that of cotton 

sample and better than that of PAN sample; while the fuzzing fibers of soybean sample are much longer 

than that of cotton and PAN samples.  

In a word, due to the low frictional coefficient, low crimp number and low crimp stability of soybean fiber, 

the soybean fabric sample is easy to fuzzing but not easy to pilling. According to GB4801.1—84, the 

pilling property of soybean sample is grade 2, while that of cotton sample is grade 1.5 and PAN sample is 

grade 1.  

 

Antistatic property  

The tested electricity parameters of soybean fiber are listed in Table.11. 

 Volume resistivity / cm. Ω-1  6.0×107  GB/T14342-1993  

Mass specific resistance /Ω. g . cm -2  2.14×1010  GB/T14342-1993  

Mass specific resistance  10.33  GB/T14342-1993  

Table: electricity parameter of soya bean. 

 

 Type of fibers  Mass specific resistance /  

Cotton  6.8  

Wool  8.4  

Silk  9.8  

viscose  7.0  

PA  9~12  

PE  8.0  

PE (de-oiled)  14  

Table: the antistatic property of soya bean. 
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 According to table, it is obvious that the mass specific resistance of soybean fiber is similar with silk, and 

lower than other man-made fibers. It can be said that the soybean fiber has good antistatic effect, which is 

beneficial to the textile fabrication and wearing property.  

  

Elastic property  

The crimp ratio, residual crimp ratio and elastic recovery rate of soybean fiber were tested, as illustrated  

 Crimp ratio / %  1.65  GB/T14338-1993  

Residual crimp ratio/ %  0.88  GB/T14338-1993  

Elastic recovery rate/ %  55.4  GB/T14338-1993  

Table :the crimp ratio 

 

 Table shows that the crimp ratio of soybean fiber is only 1.65%, while the common value of other 

chemical fiber is 10~15%. Therefore, the cohesion force of soybean fiber is rather small and anti-slipping 

agent is necessary in spinning. The residual crimp ratio is only 0.88%, while the common values of other 

chemical fibers are 10%, which means that the crimp of soybean fiber is easy to unwind and the crimp 

stability is poor. The elastic recovery rate of soybean fiber is 55.4%, which is also lower than the common 

values of other chemical fibers (70~80%). Therefore, the elastic property of soybean fiber is poor.  

 

Light fastness property  

 The light fastness of soybean fiber was tested under outdoor condition for two months. After the test, the 

color of soybean fiber fades a little, the strength decreases 11% and no mold fungus appears. Furthermore, 

the strength of soybean fiber decreases only 9.8% under the ultraviolet irradiation for 120 hours. The test 

results indicate that the soybean fiber has good light fastness property and good resistance to ultraviolet 

radiation, which is better than cotton, viscose and silk.  

 

Heat resistance property  

The shrinkage rates of soybean fiber in boiling water and dry heat air are listed in Table.14. 

 Shrinkage in boiling water%  2.2  

Shrinkage in dry heat air %  2.3  

Table: heat resistance properties of soya bean test result indicates that the heat shrinkage rate 

 

Resistance properties to alkali, acid, moth and fungus  

   

 

 

 

 

 

 

 

 

 

 

Fiber Property Wool Soybean fiber Silk Cotton 

  

  

Resistance to 

acid  

  

Resistant to 

thin- acid 

(good)  

  

Resistant to 

thin- acid 

(good)  

  

  

Resistant to thin- 

acid (good)  

Resistant to thin- 

acid, not resistant 

to hot thin-

acid(relatively 

good) 

  

  

  

Resistant to 

thin alkali 

(soda), not 

  

Resistant to 

thin alkali 
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Table resistance properties of soya bean. 

 

Dyeing property  

Dyeing property of soybean knitted fabric with different kinds of dyes were tested and compared, as listed 

inTable.  

 

Type of dyes  Color  Name of dyes  Levels  
Penetration 

property  

  

  

  

Weak-acid dyes  

Golden-

yellow 
  Yellow RW  5  Good  

Bright-red  
Bright-red F-3GL+ 

Pink BS  
5  Good  

Cyan-blue  Cyan-blue 5GM  4  
Relatively 

good  

Green  
Yellow RW + 

Cyan-blue 5GM  
4  Good  

Neutral dyes  Mocha  Brown RL  2  
Relatively 

bad  

  
Slate-grey  Black BL  3  

Relatively 

good  

Pale purplish- 

red  
Purplish-red GRL  3  

Relatively 

bad  

Weak-acid dyes 

+ Neutral dyes  
Beige  

Yellow RW+ 

Brown RL  
2  

Relatively 

bad  

  

  

  

  

Reactive dyes  

Pale-yellow  
Cibacron Yellow 

LS-R  
4  

Relatively 

good  

Azure-blue  
Cibacron Blue LS- 

3R  
3-4  

Relatively 

good  

  

Navy-blue  

  

Cibacron Navy-blue 

FN-B  

  

  4-5  

  

Relatively 

good  

Pale-red  Lanasol Red 5B  5  Good  

  

Resistance to 

alkali  

resistant to 

caustic soda.  

(soda), not 

resistant to 

caustic soda.  

Resistant to thin- 

alkali (soda), not 

resistant to caustic 

soda.  

  

Resistant to 

caustic soda.  

  

  

Resistance to 

moth/ fungus  

Resistant to 

fungus, not 

resistant to  

moth  

  

Resistant to 

moth and 

fungus  

  

Resistant to 

fungus, not 

resistant to moth  

  

Resistant to moth, 

not resistant to 

fungus  
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Cobalt-blue  
Mega fix Cobalt- 

blueB-RV  
4-5  

Relatively 

good  

substantive dyes  Black  Black 2V25  5  Good  

Table: Dyeing capacity of soyabean fiber. 

  

Sanitarian property and content of amino acid  

The soybean protein contains lots of polar amino acids necessary for human- body, such as hydroxyl, 

amido-cyanogen and carboxyl. The content of parts of amino acids is listed in Table.1 

            

 

 

 

 

Table: amino acid content. 

Wash ability  

Knitted and woven soybean-fabric samples were laundered in the standard conditions. The test results 

indicate that the soybean fabric can be machine washed, while the knitted samples shrink markedly after 

washing.  

 

Discussion  

The usage of soybean-based products is increasing all over the world rapidly and the management of the 

waste is big problem faced by most of the world. In India the rate of production of soybean-based products 

are increasingly rapid which is creating the problem of disposal waste. The waste which is produced is 

converted into fabric using least amount of chemicals and the chemicals friend that are finitely. The 

chemicals which are used in this process are eco-friendly and creates less skin infection which can be used 

by all kinds of people hence these can be used for the production of clinical scrubs as they have 

antimicrobial properties, they can also be used to produce different varieties of clothes which can be used 

in daily life. They can be easily decomposing causing less pollution 

 

Conclusion  

The soya bean fabrics are set to be having antimicrobial property which make it efficient for using it in all 

clothing varieties including surgical scrubs since these fabrics are produced from the waste they are 

sustainable fabrics which helps the world from reducing the pollution and the over accumulation of waste 

created from the production of soybean based product these fabrics are easily decomposable and are 

friendly for the soil and organisms present in the soil. 

 

Application 

Production of surgical scrubs, production of dresses of all variety, production of heat resistance cloth for 

daily usage. 

 

 

Type of amino acid  Histidine  Isoleucine  Leucine  Lysine  Threonine  Tryptophan 

Degrease soybean  

 protein  

  

26  

  

48  

  

78  

  

64  

  

39  

  

14  

Separate soybean  

  

protein  

  

28  

  

49  

  

82  

  

64  

  

38  

  

14  
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