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Flax (Linum usitatissimum L.), is a source of both 
industrial oil and fibres. Every part of the plant has 
commercial value either directly or after processing. 
Oil is used for paint and varnish besides other uses. 
The plant stalk contains valuable fibre used to 
manufacture high value linen apparels. Natural fibres 
are more environment friendly than synthetic fibres 
both in terms of production and their disposal. 
Consumers in the developed countries are 
perpetually looking for bio-degradable and          
eco-friendly textiles to preserve their natural 

environment. Flax fibre accounts for ~ 2% of the production of natural fibres in India. 
Import of linseed commodity by India increased 75% in the last five years, and in the 
year 2011-12 reached Rs. 396.36 crores. At present, India imports flax about 0.18 
million tonnes to meet our indigenous demand particularly in defence. The utilization 
of available flax plant for textile purpose will not only increase the income of farmers 
but also help in employment generation for rural and urban masses along with smart 
earnings of foreign currency to improve agro socio-economy. 

A number of varieties including Gaurav, Shikha, Rashmi, Parwati and Ruchi, 
released from Chandra Shekhar Azad University of Agriculture & Technology 
(CSAUA&T) are suitable for both oil and fibre purposes. In view of fibre producing 
ability of dual purpose flax without affecting seed or oil yield, the cultivation efforts 
are underway for fibre produce. I believe that this technology bulletin will be of 
immense use for researchers, extension personnels, industry and farmers engaged 
in flax cultivation and processing.

I congratulate the efforts made by authors Dr. Ritu Pandey, Assistant Professor, 
Department of Textiles & Clothing, Dr. Rekha Dayal, Dean, Faculty of Home Science 
and Dr. R. L. Srivastava, Ex-Project Coordinator (Linseed), ICAR for their 
commendable efforts in publishing this research bulletin.

      Professor Munna Singh
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Flax (Linum usitatissimum L.), when cultivated for their fibre 
are known as flax and when cultivated for seed are called 
linseed. The fibre is obtained from blue and white flowered 
plant and woven into a fabric generally known as linen. Linen 
has occupied a very important place in garment industry, not 
just for its beauty but also because of its biodegradable 
nature. 

 At present fibre yielding plants are regarded as the 
most important crops after cereals. In fact plant fibres are the 
raw material for many vital industries sustaining the 
economy. Flax fibres are gaining importance day by day due to its biodegradable 
and eco-friendly nature. Garment is one of the diversified uses of flax and allied 
fibres and the efforts made to improve the suitability of the fibres for apparel uses 
include several techniques like development of union fabric, incorporation of 
traditional and modern techniques, etc. Flax fibres possess exceptional features 
like soft, lustrous, flexible and high breaking strength. It is used in textile industry for 
manufacturing of various superior quality of clothing material. Many utility products 
like canvas, towel, dress material, mattresses, draperies, packaging bag, twines 
etc., are manufactured from flax fibre. High quality paper, bank notes and cigarette 
paper are also prepared from this fibre. Besides industrial purposes, flax fibre can 
very well be used as geotextiles for the prevention of soil erosion and various other 
ground engineering applications. 
 I commend the efforts made by authors Dr. Ritu Pandey, Assistant 
Professor, Department of Textiles & Clothing, Dr. Rekha Dayal, Dean, Faculty of 
Home Science and Dr. R.L. Srivastava, Ex Project Coordinator, Project 
Coordinating Unit (Linseed), ICAR, Kanpur for their excellent compilation of the 
bulletin. All the necessary information has been included and this bulleting will 
certainly provide fresh skill impetus among flax growers, industry and go a long way 
in creating skills, along with creating more opportunities for income generation for 
rural people. 

                     M. P. Yadav
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Flax (Linum usitatissimum L.) fibre is obtained from the 

stems of plants belonging to the family Linaceae. It is one of 

the most environment friendly of all textile fibres. Among the 

common names of flax are 'alsi', 'tisi' 'oama', 'kshuma', lin, 

linseed and linen. Flax is cultivated in a large area for seed 

purpose and the remaining plant parts are generally burnt in 

the field itself or elsewhere as fuel. Research work regarding 

production technologies of linseed varieties is being pursued 

in various state agricultural universities. But these studies are limited to improve the 

quality of fibre through chemical weed control schedule, sowing time, agronomic 

inputs for fine quality fibre and stage of harvesting for finest quality fibre. However, 

suitable alternative methods for fibre extraction and further processing have to be 

exploited for commercial purpose.

This bulletin covers flax fibre extraction using traditional water retting method as 

well as enzyme, chemicals and semi cellulosic commercial gel. Processing of fibres 

using combination of enzymes and chelating agents including fabric preparation 

has properly been elaborated. The bulletin also embodies diversified uses of flax in 

non-woven and through value addition by blending, dyeing, incorporating water 

repellent and anti microbial finish for various end uses. 

I am confident that this bulletin will be useful for researchers, industrialists, 

progressive farmers and various stakeholders involved in flax cultivation and 

processing on commercial scale.

  

                                                                                                      Rekha Dayal

ABOUT THE BOOK

Faculty of Home Science

Fax: 0512-2533808

09336815964 (M)
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Flax, the source of linen is a versatile crop that can be grown in 
a variety of climates throughout the world. Its scientific name 
Linum usitatissimum L. translated as "linen most beautiful" 
aptly describes this versatility. Flax is one of the oldest textile 
fibres, and known to be the first woven and spun vegetable 
fibre. The art of weaving flax was so advanced in ancient Rome 
that wearing of 'linen cloth' was considered to be a sign of 
aristocracy and gleaming whiteness of linen as symbol of 
purity. In fact the word 'candidate' used for office seekers has 
its origin from Latin word 'candidus' which means white linen. 
Flax fibres are found in the outer regions of the flax plant stem 
between the cuticle and the woody core tissues. Flax fibres are 
sought in textiles due to its favourable qualities like high 
hygroscopicity, high absorption, and anti-electrostatic 
properties, which provide comfortable clothing. They are 
lustrous, less stretchy, more durable and better resistant to 
environmental fluctuations than cotton and jute. It's a winter 
crop and grows well on deep moisture retentive soil. Almost 
every part of its plant is commercially utilized either directly or 
after processing. 

India occupies 11.82 percent of world acreage and ranks third 
in area of the flax crop after Canada and China but in India flax 
has been grown exclusively for its seed. The seed and its oil 
are directly used for human consumption as nutritional flax 
seeds and for industrial oil in paint and varnish. Deseeded flax 
plant stalk yields good quality, very useful flax fibre having 
strength and durability, used by textile industry as speciality 
fibres to create a distinctive fabric with unique characteristics. 
Despite such properties, this fibre failed to attract attention on 
commercial basis and is thrown as waste throughout the 
greater portion of the principal flaxseed producing regions of 
India due to lack of extraction technologies and utilization of 
indigenous flax for industrial purposes. A number of dual 
purpose (DP) varieties including Gaurav, Shikha, Rashmi, 
Parwati and Ruchi released from CSAUAT, Kanpur are 
suitable for both oil and fibre purposes. In view of fibre 
producing ability of dual purpose flax without affecting seed or 
oil yield, the efforts are now being made for its cultivation for 
fibre product. As its cultivation appears to be remunerative, this 
fibre indicates its versatility for various end uses in textiles as it 
is or in blends with suitable textile fibres.

INTRODUCTION

1
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Shikha Parwati Flax accessions

Flax is a rabi season crop which requires moderate to cool 
temperature during the growing season. However, in India it 
can be grown throughout the country right from southern 
plateau to lower hills of Uttarakhand and from West Bengal, 
Assam to Jammu & Kashmir. Seed rate is 40-45 kg per hectare 
with row spacing of 20cm and planted during mid October to 
mid November. The flax fibre is embedded longitudinally in the 
stalk between epidermis soluble connecting matters located 
above the woody core. Plant stalk contain 20 to 25 percent 
fibre. 

HARVESTING
Flax plant is either hand pulled at dough stage (just before 
maturing of seed capsule) or harvested manually using sickle 
at full maturity stage in the month between March and April. At 
harvest, plants are cut above 5 cm from the soil. The root end, 
which ripens first, is often coarse, dry and flat-fibred. 

Flax stalk: flax 
accessions & DP variety     

Flax stalk cut into technical height

SOWING



Plant height

The plant height of dual purpose varieties and various flax 
accessions is between 75 to 105cm and 105 to 135cm 
respectively. Fruiting branch from top of the plant is cut and 
only technical height of plant is utilized for further processing 
such as retting and fibre extraction purposes. Technical height 
of flax accessions (90-95cm) is more than the technical height 
of dual purpose varieties (55-60cm).  

Deseeding / Rippling 

Flax is grown for seed and fibre both. The varieties which are 
grown for seed and fibre both are known as dual purpose 
linseed. Flax plants are largely deseeded manually or seeds 
are threshed out mechanically in the field itself. Subsequently 
plant stalks are cut into technical height (height from ground 
level to first fruiting branch). The top end, which bore many 
branches the plant had, is fine and 'nappy', both root and top 
being inferior to the middle portion. 

Retting

Flax is a bast fibre, which lies just under the outer bark of the 
stem. Retting is defined for flax as the "subjection of crop or 
deseeded straw to chemical or biological treatment to make the 
fibre bundles more easily separable from the woody part of the 

3
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stem. Some of the methods of flex retting are water retting, 
chemical retting, enzyme retting, gel and double retting of flax 
stalk. The natural color of flax fibre is light amber. Retting 
methods, however, influences the colour of processed fibres. 
Water retting results in a light-coloured fibre.

Water retting                                                               Drying

Water retting 

Flax stalks are placed in 
tank lined with plastic sheet 
and submerged in stagnant 
water for 72 hours. Weight 
is put over flax stalk to fully 
submerge it and water is 
changed every 24 hours. 
Material liquor ratio is 1:30. 
The retted samples are 
dried under sun. Water 
re t t ing  depends  upon 

colonizat ion and par t ia l  p lant  b iodegradat ion by 
microorganisms in the retting consortium and is influenced by 
environmental conditions. Fungi and bacteria partially 
decompose the pectinaceous and matrix substances to 
separate cellulose fibres from shives of a flax plant. Under the 
microscope flax fibre shows smooth surface with transverse 
nodes at intervals along its length.

Water retted fibre
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Enzyme retting of stalks 

E n z y m e  r e t t i n g  i s  a  n e w 
exper imenta l  method  tha t 
decomposes the pectinaceous 
and  mat r i x  subs tances  to 
separate cellulose fibres from 
shives. Enzyme retting separates 
fibres from shive. In this method 
enzyme is suspended in pre-
soaking water and flax stalks are 

submerged for 30 minutes in water containing enzyme. Flax 
stalks are removed from enzyme solution, wrapped in plastic 
sheets and incubated for different durations. Retted flax straws 
are washed in tap water, dried and scutched for fibre 
extraction. Some of the enzymes used for retting flax stalk are 
pectinase, amylase, cellulose and commercial enzyme 
mixture. 

The effect of enzyme on fibre surface is seen very little. 
However, enzyme treated fibres are stiff to touch. Different 
retting method influenced flax fibre tenacity. Enzyme 
pectinase, cellulose and amylase produce fibres with higher 
tenacity and elongation percent followed by chemical and 
traditional water retting method. 

Enzyme retted bre

Chemical retting of stalks

Va r i o u s  c h e m i c a l  m i x t u r e s 
including EDTA, sodium hydroxide, 
hydrogen peroxide and urea in 
combination with other chemicals 
and enzyme are useful for retting 
and fibre extraction. Chemicals are 
dissolved in water and flax stalks 
are submerged in chemical-water 
solution. After retting is complete 
flax stalks are washed with water 
and dried under sun. 

Chemical retted fibre
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Different chemicals affect the fibre surface. Chemically treated 
flax fibre surface shows penetration of chemical inside fibre 
and fibre's internal structure is seen when light passes through 
it. Microscopic appearance shows that chemicals preferentially 
attacked nodes, thereby weakening fibre strength. Chemically 
retted fibres are soft to touch similar to water retted fibres. 
Experimentally produced chemical-retted fibers are light due to 
some bleaching action of the chemicals.

Double retting of stalks

In this method retting is done same as water retting for 72 
hours. Stalks are rinsed and spread under sun for drying for 
four weeks. The process of retting is repeated after four weeks. 
Stalks are dried under sun. 

Dew retting

Flax crop is pulled and spread in parallel swath for three to four 
weeks, and swath is turned over during the retting period. Dew 
retting, imparts hues from gray to black to the fibres, depending 
upon the extent of retting among other factors. 

Flash hydrolysis

This method comes from a technique used in paper industry 
and it produces fine fibre with a lower content of non-cellulosic 
material. The process consists of subjecting flax to a water 

0
vapour treatment at about 200 C for a specified time followed 
up at sudden expansion at atmospheric pressure. This 
treatment aims at hydrolyzing the cements of joint lamella 
which combines the elementary fibres in vascular bundles. A 

0washing at high temperature (60 C) allows removing the 
hydrolyzed compounds. 
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Retting with gel

In this method plant stalks are submerged in water (M:L-1:25), 
and suspended particles of cellulosic, semi synthetic 
commercial gel is added to retting water. Gel suspension is 
prepared by just adding the water. After few minutes gel 
treatment is ready and suspended over retting water 
containing submerged flax stalk. After retting is complete, 
stalks are taken out from the retting tank, rinsed under tap 
water and kept for drying. The dried stalks are scutched and 
hackled to obtain fibres. 

Chemical desiccation of standing crop is in use in Ireland and 
Scotland. Bacteriological and hydro-thermo chemical retting 
processes are under test in several countries. Different levels 
of enzymes and chemicals influence flax strength, fineness 
and elongation percent. Fibre properties can be tailored for 
specific use by using different retting methods.

FIBRE YIELD
There are differences in the proportion of fibre recovered from  
different retting methods, ranging from 8.84% for chemical 
retting using sodium hydroxide to 28.40% using enzyme. The 
degradation of pectin, which is a compound that binds cells and 
tissues together in plants, is key to the retting of flax. Fewer 
yields indicate that fibres were firmly attached with shove and 
shove removed during scutching carried with it some fibre. 
Improper or under retting is responsible for fibre loss during 
scutching. Presence of black tick engrafted with the fibre, also 
has a weakening effect upon it and causes it to break at that 
point, in passing through a fine hackle. Presence of line fibre 
ensures uniformity and fineness of the fibre; however, tow 
fibres are considered to be weak and variable in quality but can 
be blended with cotton and other fibres. 
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SCUTCHING

Flax stalk after retting being passed through rollers of scutching machine

Scutching is the removal of non fibrous material from retted stalks to 
extract the bast fibres. The flax stalk should be completely dry for 
ease of decortication. The scutching is done using scutching 
machine. The machinery consists of a breaker, which had around six 
pairs of comparatively small fluted rollers to break the stem into small 
pieces. Dried flax straws are passed through the fluted rollers of the 
machine which crushes the straw and break up the woody stem into 
small pieces. Broken woody pieces are separated from the fibres by 
the stroke against horizontal metal bar of the scutching machine. 
Thoroughly retted and dried stems are easily separated from the 
fibre by the stroke of a beater.  The flax straws are again passed 
through the fluted rollers and the process is repeated three times to 
separate the fibres from woody stems. Oven drying prior to scutching 
facilitates the scutching process. 

HACKLING
In this process the scutched fibres are combed 
in order to remove short fibres, parallelize the 
long fibres and also the removal of any 
extraneous matter (shive). Hackling can be 
done by hand, hackling machine or beating the 
samples by wooden rod or mallet. Hackling by 
hand or hand dressing of flax fibres is done to 
remove short fibres, trash and knock out shove 
from scutched flax. Fibre carefully hand-
dressed will yield more line fibres than, if it were 
passed over the hackling machine, specially 
with very soft and weak flax, which is properly 
supported by the hand of hand dresser. 
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CHEMICAL COMPOSITION

Flax fibre contains 65% cellulose and 16% hemicellulases with a 
small proportion of non-cellulosic substances that varies with type of 
retting. Lignin (2.5%) and pectin (3%) present in the flax fibre is 
associated with stiffness and less pliability and has to be removed for 
fibre superiority. Lignin found in the stem may influence how rigidly 
the fibres are cemented into fibre bundles and consequently, the 
ease with which they separate during processing. Chemical 
constituents on the fibre surface can influence fibre cohesion, fibre to 
fibre friction, and fibre to metal friction, static electrical forces, colour, 
fineness and strength. The surface fibre properties, therefore, play 
an important role in textile processing. High moisture regain (8%) of 
flax fibre indicates ease of dye ability and comfort clothing. Strength 
of flax increases substantially as the moisture content is increased. 
High moisture content of flax will not encourage the generation of 
static charge and so there will be no feeling of the flax clinging to the 
body. 

Flax fibre                                  Flax fibres tied in bundles for 
further processing

FIBRE LENGTH
Flax fibres consist of long and short both fibre lengths. Average line 
fibre length of dual purpose variety is in the range of 16.15 cm to 
35.21cm whereas, tow fibre length is in the range of 9.15cm to 
14.07cm. Variation in short fibre length is more as compared to line 
fibre length. Average fibre length of flax accessions (80.17cm) is 
much higher than fibre length of DP varieties. However, tow fibre 
length of flax accessions is similar to tow fibre length of DP varieties. 
There is difference in the tenacity of long and short fibres, extracted 
using different retting methods. The tenacity of longer fibres is 
greater than shorter fibres; however, fineness is greater in short 
fibres than in long fibres. 
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DEGUMMING

Degummed fibre

Retted flax fibres are subjected 
to degumming using enzyme, 
chelating agents, organic acid, 
mineral acid, alkali and gel. 
Degumming is useful to improve 
fibre colour, hand, lustre and 
overall appearance and also for 
m e c h a n i c a l  p r o p e r t i e s . 
Degumming also improves 
fi n e n e s s ,  w h i t e n e s s  a n d 
elongation per cent of treated 

fibres. Enzymatic degumming make the fibre finer and hydrophilic by 
removing lignin and other natural impurities. The decreasing order of 
whiteness index of flax with various enzymes and chemical 
t r e a t m e n t  i s :  a c i d > c a u s t i c  s o d a > c o m b i n a t i o n  o f 
enzyme+acid>combination of enzyme > enzyme> semi cellulosic 
compound. 

SCOURING

Simultaneous degumming, scouring 
and bleaching        

Fibre drying

Flax fibres after degumming are scoured using non-ionic detergent 
Nonyl phynol ethyle oxide condensate (0.5%) or anionic detergent 
linear alkyle benzene sulphonate sodium salt (0.5%) with the 
objective to remove surface impurities and developing finer 
structure. The effect of non-ionic and anionic detergent on flax fibre 
was investigated. Non-ionic detergent imparts improved lustre, 
softness and increase in whiteness index on flax fibres as compared 
to anionic detergent.
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BLEACHING

* Bleached bre (L value= 77.23)

The primary object of fibre bleaching is to improve its 
whiteness and retention for long period and to get the 
maximum whiteness with minimum loss in strength and weight 
of the fabric. The acidic, alkaline and enzymatic degumming of 
flax fibres has a significant effect on the bleaching treatment. 
Higher whiteness and lustre is obtained in flax fibres bleached 
after enzymatic pre-treatment when compared to fibres 
bleached after acidic and alkaline treatment. Natural impurities 
are effectively removed by enzymatic pre treatment of natural 
fibres. Combination of enzyme, chemicals and peroxide 
bleach produces lighter fibres as compared to peroxide bleach 
alone.  

CARDING & SPINNING

Fibre feeding in hopper of the carding 
machine to prepare flax roving

Cleaned fibre recovered after 
complete shive and vegetable 
matter removal in scutching and 
further processing such as scouring, 
degumming and bleaching needs to 
be stapled into 9.5 cm length using 
mechanical cutters prior to carding 
operation. Subsequently fibre is 
batched, carded and spun.
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Batching

The softening of fibres is done prior to spinning by hand with 
the aid of batching oil, (castor oil) which facilitates spinning. 
The use of batching oil is considered to be essential for the 
production of sliver for use in fully mechanized spinning 
systems. Batching oil consists of castor oil (75%), 25% alkaline 
solution containing 5 to 10 parts caustic potash and rest of cold 
water. Flax fibres are mixed with batching oil and water 24 hrs 
before carding operation to diffuse itself throughout the mass, 
before the fibre is used to supply the hopper feeder of carding 
machine. Batching oil reduces the quantity of imperceptible 
waste, to increase rubbing in the condenser, and make a 
stronger roving and yarn. Water is also sprinkled on fibres, 12 
hours before spinning for moistening/softening of fibres. 

Carding operation

Carding web                                              Carded web on tape divider 

In carding operation parallelization of the fibres is done 
followed by removal of damaged, short and entangled fibres 
along with other wastes present in the fibre. Fibres are evenly 
spread upon the feed sheet of the hopper and carried away by 
a spiked apron, which is driven by a friction clutch and a belt 
from the feeder shaft, which receives motion from the card 
itself by the belt. Uneven lying of feed sheet results in a regular 
succession of thick and thin places in the roving; therefore, 
hand lying of feed sheet is sometimes done on the travelling 
lattice just before fibre web of the tape divider sheet. The speed 
of feed sheet is kept low since the tow cards are comparatively 
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of short draft as compared with woollen cards. It is well known 
that, if roving has any irregularities, the twist will always run into 
the thin places, leaving the slubs or thick places still soft and 
susceptible of elimination by a draw. The division of the web 
from the last doffer is affected by means of leather tape divider 
or steel bands crossing each other and pressing against the 
rubber leathers. Wire guides, with a rather quick horizontal 
traverse, built the roving into compact cheeses lying close 
together, but quite distinct, upon the barrel of the same bobbin. 
Flax rich fibres can be carded and roving prepared is 
successfully spun on ring spinning in woollen system. Fibre 
waste recovered after carding operation can be utilized to 
prepare non woven. 

Flax roving on creel SpinningFlax spun yarn

The drawing out or drafting of roving composed of material 
which has no natural adhesion, is a most difficult matter. 
Roving prepared in card machine can be spun using woollen 
spinning system operated by electrical power, in desired 
counts (yarn diameter). It is a ring spinning machine. A twist 
tube situated between the feed and drawing rollers puts a 
sufficient degree of false twist into the roving to bind the fibres 
together and prevents the drawing away of short fibres from the 
long, which would occur if no twist tube arrangement 
introduced. While spinning the yarns, the speed of the spindles 
in the spinning frame is kept low by suitably manipulating the 
manual operation. The draft and twist of roving frame and 
spinning frame is kept constant. 

Spinning
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WEAVING

Weaving on handloom Fabric from flax fibres

Flax spun yarn can be woven into plain weave on a handloom or power 
loom. Flax/cotton union fabric is prepared by using cotton yarn in warp 
direction and flax yarn in weft direction. 

Traditional Hand Spinning

Hand spun flax yarn                                Thick cord Darri: hand spun flax yarn 
is dyed in direct dye prior to weaving 

Besides production through mechanical process, flax fibres are 
successfully spun through traditional method using spindle. In this 
method one end of flax fibres is secured onto spindle with a cord and 
twist is imparted by finger from other end of fibres. Fibres are joined 
at the top end of fibres while giving twist to the fibres. This produces a 
hairy, strong, crisp, textured yarn suitable for weaving sacking and 
packaging fabric. Yarns are used to prepare thick strong rope of 
different thicknesses for use as cord for various uses such as crop 
bailing twine, elephant and camel thread, shipping cord, etc. It can 
also be used as stuffer yarn for wire rope and cord and upholstery 
stuffing in furniture industry and also utility articles such as lamp 
shade and decorative wall hangings etc. Hand spun yarns can be 
easily dyed using natural and direct dye and woven into plain weave 
to prepare darri, foot mats, etc. 

Flax/cotton
union fabric
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Value Addition of Flax Fibres

Productivity and profitability of cultivation of agricultural fibres 

depend on various factors such as soil, rainfall, irrigation 

system, fertilizers and crop diseases. To make it more 

profitable, it is necessary for value addition of agricultural fibres 

to enable them to compete in textile world. Utilization of flax can 

be diversified by increasing its suitability. Value addition of flax 

fibres by blending with jute and cotton fibres and through 

natural dyeing, finishing as well as flax spun waste can be used 

for producing diversified flax products required for variety of 

end uses.

Blending

Flax-jute blended fabric

Flax-jute blended fabric 
are resistant to abrasion 
and pilling. The fabric 
has enhanced crease 
recovery,  b reak ing 

Flax- cotton blended fabric

strength and elongation percent as compare to cent 
percent jute fabric.  

Flax- cotton blended 
fabric is superior in 
performance with good 
elongation percent, 
crease recovery, low 

stiffness, abrasion loss, smooth texture and overall 
appearance.
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Dyeing

Dye used Mordant used Colours obtained

Tectona grandis (Teak) 
leaves on fibre

Ferrous sulphate

Rubia cordifolia (Madder) 
roots on flax yarn

Potassium 
dichromate

Azadirachta indica 
(Neem) leaves on linen

Aluminium sulphate

Mirabilis jalapa 
(gulabbas) leaves 
on linen

Terminalia belerica

Mangifera indica 
(Mango) leaves on linen

Terminalia belerica

Value addition of natural fibres by eco-friendly processing of 
textiles such as their dyeing with natural dyes is useful for 
improving properties like natural look; feel as well as cost 
effectiveness of these fibres.
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Water carrier bag

Flax fabric was successfully given water repellent finish using 
fluorocarbon polymers (FCP), and machine stitched into water 
carrier bag. FCP treatment reduced the surface energy of 
fabric to the level less than 15 to 20 dyne/cm. FCP imparted 
both water and oil repellence on fabric without affecting the 
natural look and feel of the fabric. The contact angle of > 80 on 
finished fabric slightly wetted the fabric but did not allow 
passing the water through it. The fabric is able to breath after 
application of the water repellent finish. In hot summer 
evaporation of the water from water bag in small droplets form 
will keep the water kept in the bag cool as well.  

Development of sanitary napkin 

The cost of sanitary napkins is not affordable for lower income 
group in developing countries like India. Due to unaffordability 
of sanitary napkins, a large number of women suffer from 
"reproductive tract infections" that is about 70% in India. This 
occurs due to unhygienic menstrual habits of using unsanitized 
cloth, husk, sand, etc. To reduce the cost of product, flax fibre 
spinning waste was used as filler material, which was found 
very absorbent and usable for this purpose. Use of spinning 
waste fibre for this purpose is a wise utilization of waste fibre 
and value addition in the sense of cost reduction.

Materials required

Absorbent ller

The filler material used in the study was flax spinning waste. 
It was given finishes such as scouring and bleaching 
making it free from lumps, oil, spots, dirt or foreign material 
(IS: 1505-1980). Sanitization of menstrual product is 
mandatory because micro organism can easily attack on 
fabric surface and then skin. To avoid infections and 
diseases caused by these micro-organisms textile 



18

materials, specially the sanitary napkin, need to have some 
antibacterial activity. Anti microbial finish aloe vera was 
subsequently applied on fibres to make it microbe free. The 
Aloe vera (Aloe barbadensis Miller) gel extracted antimicrobial 
finish is herbal, environment friendly, and suitable for textiles. It 
has been found very effective against the growth of micro-
organisms that is bacteria and fungi, as it does not support the 
growth of these micro-organisms. 

Covering

The fabric used was good quality cotton/rayon non-woven 
fabric with sufficient porosity to permit the assembled pad to 
meet the absorbency requirement and a lower non absorbent 
sheet.

Size

The sanitary napkin, developed was a regular type tab less 
sanitary napkin of 15±2 mm thickness, 200±2 mm length and 
60 to 75 mm width (IS: 1505-1980 for tab less napkin).

Preparation for the formation of ller sheet

The fibre material had been given best suited antimicrobial 
treatment concentration of methenolic extract of aloe vera gel. 
Thereafter, the opening of fibre was done to remove lumps and 
foreign matter.

Formation of ller sheet

The fibres, free from lumps oil and foreign matter (IS: 1505-
1980), were opened, parallelized and laid on a flat surface at 
the uniform thickness of 15±2 mm in the form of a uniform 
sheet. A vertical sheet of 200±2 mm length (regular type-IS: 
1505-1980), and 60 to 75 mm width (IS: 1505-1980) was cut 
from the fibre sheet without any wrinkle or distortion.
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Appearance of clear inhibition zone on agar plate containing aloe gel 
treated specimen (left) and test control (AATCC 147: 2004)

Aloevera gel treated sample showing no fungal activity after 3 days 
(left) and growth of fungus in untreated test control (right)

Appearance of clear inhibition zone on agar plate containing aloe gel 
treated specimen (right) and test control (EN ISO 20645: 2004)
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Manufacturing of sanitary napkin

The filler sheet was placed in 

the covering in such a way that 

it does not promote lump 

formation with the effect of 

sudden pressure. An adhesive 

coating was given at the bottom 

Developed sanitary napkin using 
flax spinning waste

to hold the napkin in position. The sanitary napkin has a non-

absorbent barrier on one side. The developed sanitary napkins 

were autoclaved to remove any type of microorganism.

Performance of developed sanitary napkin

The developed sanitary napkin made of flax spinning waste 

was within the standard prescribed range of thickness, weight 

and stock height.  Absorbency, ability to withstand pressure 

after absorption and disposability of the napkin was within the 

standard limit and superior to traditional filler material of 

napkin. Treatment of aloe vera finish on sanitary napkin was 

found to have very effective, antibacterial activity against S. 

aureus and also antifungal properties. Application of aloe vera 

finish, in different ratios on sanitary napkin showed zone of 

inhibition against growth of bacteria and fungi, whereas, no 

zone of inhibition was detected in commercially available 

sanitary napkins and untreated test samples. Aloevera finish 

on sanitary napkin incorporated antimicrobial properties and, 

therefore, are safer to use than the available commercial 

napkin and untreated napkins.
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