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Abstract: Dermatitis is one of the problems that make life difficulty day to day. This is caused due to chemical 

processing and fibres that were used to overcome this we are introducing eco-friendly knitted bamboo cotton blend 

apparel. Here we are suggesting the use of knitted bamboo cotton blend dyed using one of the natural dyes produced from 

the forest of Jharkhand as a solution for dermatitis. 
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INTRODUCTION 
 

Plant fibres (bamboo, cotton etc) have always been contributing explicitly to the economic prosperity and sustainability in 

our lives as they have application in almost every item used in our daily routine. These fibres naturally have antimicrobial 

properties so that there is no need to add chemicals in its manufacturing. This apparel will provide comfort, freedom of 

movement and will be non-allergic. As the title says thispaper is about the eco-friendly apparel from the blend of bamboo 

and cotton. 

 

In this work, an attempt has been made to explore the potential use of organic fibres like bamboo and cotton to ensure the 

comfort and health of the wearer. This paper suggests using the natural dye lac, the resin that is excreted from an insect 

that found in the forest areas of Jharkhand. In this process the raw blended bamboo cotton yarn is scoured and dyeing 

process is carried out using the lac dye. After finishing the process, the dyed yarn is knitted to produce a fine fabric. As per 

the requirement, apparels different patterns shall be made. 

 

MATERIAL AND METHODS 
 

Bamboo fibre 

Bamboo fibre fabric is made of 100% bamboo pulp fibre. It is regenerated from cellulosic fibre produced from bamboo. 

A starchy pulp is produced from bamboo stems which undergo a process of alkaline hydrolysis and multi-phase bleaching. 

It is characterized by its good hygroscopicity, excellent permeability, soft feel, easiness to straighten and dye and splendid 

colour effect of pigmentation. Repeated technological analysis has proved that this kind of fibre has a thinness degree and 

whiteness degree close to normal finely bleached viscose and has a strong durability, stability and tenacity.   

 

Cotton fibre 

Cotton fibre is a cellulosic in nature. It has worldwide popularity for its variety of uses. It is the most popularly used fibre 

for producing various types of fabrics. These fibres are extremely comfortable to wear in all seasons when compared to 

any other fibres. Like all other textile fibres, cotton has its own physical and chemical properties that are required for the 

processing like spinning, weaving, knitting etc. 
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Lac dye 

Lac dye is extracted from Lacifer Lacca insects. It is used for dyeing of wool, silk and cotton fibre based fabrics. It gives 

reddish shades with tin mordant and purplish shade with copper mordant. Different shades like olive green, ruby red, 

amethyst, yellow, black, purple etc. can be obtained by using various mordant’s. The Jharkhand state of India is a major 

producer of this dye. The colour obtained exhibit good light, wash and rubbing fastness. 

 

Dyeing process 

Dyeing is the process of giving colour to the yarn, fibre and fabrics. Here lac dye is used for the dyeing process with eco-

friendly chemicals for its fixation. Carefully select the dyeing pot that is non-reactive and it should not have any dye spots. 

Fill pot with twice as much water as the taken material. Simmer for an hour or so, until you get a nice dark colour. After 

the dyeing, process the fabric in the dye bath and bring to a slow boil. Simmer for an hour or so, stirring once in awhile. 

Check the fabric out and wash to remove the chemicals that were used and then dry in sunlight. 

 

Mordanting of bamboo 

1. Premordanting with Alum & T Acid: The following conditions shall be used for premordanting: 

Concentration of mordant used = 5% (owf), Temperature = Boil Time = 45 min. 

The mordant samples shall be dried and then taken for dyeing. 

2. Premordanting with Alum followed by T Acid. 

The following conditions shall be used: Concentration of mordant used = 2.5% (owf), Alum 2.5% (owf), Tannic acid 

temperature = boil time = 90 min. In this, retted, scoured & bleached bamboo fibres shall be first treated with Alum for 

45 min and then treated with T Acid for 45 min 

After the dyeing process circular knitting is carried out. 

 

Knitting process 

It is a method by which yarn is manipulated to create a textile or fabric for use in different types of garments. Knitting 

creates multiple loops of yarn, called stitches, in a line or tube. Knitting has multiple active stitches on the needle at one 

time. Knitted fabric consists of a number of consecutive rows of intermeshing of loops. As each row progresses, a newly 

created loop is pulled through one or more loops from the prior row, placed on the gaining needle, and the loops from the 

prior row are then pulled off the other needle. Knitting may be done by hand or by using a machine. Different types of 

yarns (fibre type, texture, and twist), needle sizes, and stitch types may be used to achieve knitted fabrics with different 

properties. 

 

Circular knitting machine 

Circular knitting or knitting in the round is a form of knitting that creates a seamless tube. When knitting circularly, the 

knitting is cast on and the circle of stitches is joined. Knitting is worked in rounds (the equivalent of rows in flat knitting) 

in a spiral. Originally, circular knitting was done using a set of four or five double-pointed needles. Later, circular needles 

were invented, which can also be used to knit in the round: the circular needle looks like two short knitting needles 

connected by a cable between them. 

 

Longer circular needles can be used to produce narrow tubes of knitting for socks, mittens, and other items using the 

Magic Loop technique. Machines also produce circular knitting; double bed machines can be set up to knit on the front 

bed in one direction then the back bed on the return, creating a knitted tube. Specialized knitting machines for sock-

knitting use individual latch-hook needles to make each stitch in a round frame. 

 

Stitching of fabric 

Normal stitching process is carried out.  

 

Fabric strength   

Bursting strength shall be determined using the ASTM standard method D-3786. Mullen Burst Strength Tester shall be 

used for measuring bursting strength. 
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Antimicrobial activity  

Antimicrobial activity of the fabric samples shall be estimated using the standard method AATCC 147. According to this 

disc diffusion method with some minor modification shall be used for screening the fabric samples for antimicrobial 

activity. The dispensed, sterilized and autoclaved nutrient agar shall be poured into flat bottomed Petri dish. Then, nutrient 

agar shall be allowed to gel firmly before inoculating. The nutrient agar plates shall be inoculated with 0.1 ml of an 

appropriate dilution of tested culture. The fabric samples of 1 cm diameter shall be placed on the surface of inoculated 

plates. The plates shall be incubated at appropriate temperature for 24 hours. Then the diameter of inhibition zone (mm) 

including the disc diameter shall be measured for each treatment and the antibacterial activity against gram positive 

bacteria Staphylococcus Aureus shall be calculated and microorganism inhibition is reported as relative percentage. 

 

EVALUATION 
 

Water vapour transmission   

Water vapour can pass through textile layers by the following mechanisms:   

 • Diffusion of the water vapour through the layers.  

• Absorption, transmission and desorption of the water vapour by the fibres.  

• Adsorption and migration of the water vapour along the fibre surface.  

• Transmission of water vapour by forced convection.   

 

Air permeability test 

This test method covers the measurement of the air permeability--the rate of air flow passing perpendicularly through a 

known area under a prescribed air pressure differential between the two surfaces of a material--of textile fabrics and is 

applicable to most fabrics including woven fabrics, air bag fabrics, blankets, napped fabrics, knitted fabrics, layered fabrics, 

and pile fabrics. The fabrics may be untreated, heavily sized, coated, resin-treated or otherwise treated. It is generally 

expressed in SI units as cm3 /s/cm2 and in inch-pound units as ft3 /min/ft2. Air permeability is an important factor in the 

performance of such textile materials as gas filter, fabrics for air bags, clothing, mosquito netting, parachutes, sails, tent, 

and vacuum cleaners. It can also be used to provide an indication of the breathability of weather-resistant and rainproof 

fabrics. 

 

Tensile testing 

It is used to obtain the stress-strain curve for a material, and from there, properties such as Young modulus, yield (or 

proof) stress, tensile stress and % elongation to fail. 

 

RESULT AND DISCUSSION 
 

Combined vapour and liquid transmission   

In a humid transient condition, moisture is transported through textiles both in liquid and vapour form. The first stage is 

dominated by two fast processes - water vapour diffusion and liquid water diffusion in the air filling the inter fibre voids, 

which can reach a new steady state condition in a fraction of a second. During this period, water vapour diffuses into the 

fabric due to the concentration gradient across the two surfaces. Meanwhile, the liquid water starts to flow out of the 

regions of higher liquid content to the drier regions, driven by surface tension. During the second stage, the moisture 

sorption of the fibres is much slower than during the first stage, and takes a few minutes to a few hours to complete, 

depending on the heat transfer processes. In this period, sorption of water into the fibres takes place as the water vapour 

diffuses into the fabric, which increases the relative humidity at the fibre surfaces. Finally, the third stage is reached as a 

steady state, in which all forms of moisture transport and heat transfer become steady and the coupling effect between 

them becomes less significant. 
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Air permeability test 

This test method covers the measurement of the air permeability--the rate of air flow passing perpendicularly through a 

known area under a prescribed air pressure differential between the two surfaces of a material--of textile fabrics and is 

applicable to most fabrics including woven fabrics, air bag fabrics, blankets, napped fabrics, knitted fabrics, layered fabrics, 

and pile fabrics. The fabrics may be untreated, heavily sized, coated, resin-treated or otherwise treated. It is generally 

expressed in SI units as cm3 /s/cm2 and in inch-pound units as ft3 /min/ft2. Air permeability is an important factor in the 

performance of such textile materials as gas filter, fabrics for air bags, clothing, mosquito netting, parachutes, sails, tent, 

and vacuum cleaners. It can also be used to provide an indication of the breathability of weather-resistant and rainproof 

fabrics. 

  

Sample ∆W(%) ∆L (%) T (mm) ∆T(%)  D (cm^-2) c 

1 -7,7 0,0 0,57 20,5 208 0,81 

2 -9,1 0,0 0,71 12,8 165 0,73 

3 -4,8 -16,7 1,12 44,0 504 0,88 

4 -5,3 0,0 1,01 2,7 323 1,12 

5 12,0 -18,2 1,08 22,1 550  1,14 

  Table no:1 air permeability test 

Tensile testing 

It is used to obtain the stress-strain curve for a material, and from there, properties such as Young modulus,yield (or 

proof) stress, tensile stress and % elongation to fail. 

 cotton Bamboo  

F(cN) 444.38 218.84 

CV 8.44 12.32 

E 4.18 8.52 

CV 9.39 12.34 

ₒ(Cn/tex) 16.35 10.42 

 

CONCLUSION 
 

The use of bamboo/cotton blend the fabric will impart better antimicrobial activity. This fabric ensures thermo 

physiological comfort, breathability and better comfort to the wearer. This fabric is most suitable for people suffering 

from dermatitis. With the use of bamboo this fabric will impart cooling effect to the wearer and it also improves the 

stretch ability of the fabric and improves the wearer comfort. By the use of lac dye, it provides better light fastness and 

washing fastness when compared to the other natural dyes. This project is to explore the use of organic fibres, natural dyes 

and its techniques of dyeing. Fusion of old techniques and modern techniques is going to be used in this project to 

improve the life of fabric. 
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