APPLICATION OF HERBAL SOURCES AS MOSQUITO REPELLENT FINISHING FOR SELECTED HOME TEXTILES

By

RAMYA. V

(Reg. No. 10PBS11)

A THESIS SUBMITTED TO THE

AVINASHILINGAM INSTITUTE FOR HOME SCIENCE AND HIGHER EDUCATION FOR WOMEN, COIMBATORE.
IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE DEGREE OF 

MASTER OF SCIENCE IN BIO-TEXTILES

APRIL, 2012

 [image: image1.jpg]APPLICATION OF HERBAL MOSQUITO REPELLENT
FINISH AS HOME TEXTILES

By

RAMYA. V
(Reg. No. 10PBS11)

A THESIS SUBMITTED TO THE
AVINASHILINGAM INSTITUTE FOR HOME SCIENCE AND HIGHER EDUCATION FOR WOMEN
COIMBATORE — 641 043

IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE DEGREE OF

MASTER OF SCIENCE IN BIO-TEXTILES
MAY 2012

CERTIFIED AS BONAFIDE RESEARCH WORK

N Wﬁd
SIGNATURE OF THE HEAD OF THE SIGNATURE OF THE GUIDE

DEPARTMENT




ACKNOWLEDGEMENT


First and foremost, the investigator places her humble salvations at the feet of GOD ALMIGHTY who has given sound wisdom and desertion knowledge, strength and opportunity to do the investigation effectively.


The investigator expresses her immense gratitude and thanks to Thiru. T. S. AVINASHILINGAM AYYA, founder and first chancellor of Avinashilingam Institute for Home Science and Higher Education for Women, Coimbatore and Dr.(Tmt.) RAJAMMAL P. DEVADAS, M.A., M.Sc., Ph.D., former chancellor,  Avinashilingam Institute for Home Science and Higher Education for Women, Coimbatore for providing and shaping this temple of learning.

The investigator wishes to express her immense gratitude to        THIRU.T.S.K. MEENAKSHI SUNDARAM, M.A., M.Phil., Chancellor, Avinashilingam Institute for Home Science and Higher Education for Women, Coimbatore, for the opportunity to conduct research in this esteemed university.


The investigator owes her deep sense of gratitude and thankful to       Dr. (Tmt.) SHEELA RAMACHANDRAN, M.Sc., P.G. Dip., Ph.D. (Avinashilingam), Vice Chancellor, Avinashilingam Institute for Home Science and Higher Education for Women, Coimbatore, for the amenities provides for the successful completion of the study.


The investigator expresses her respectful regards and sincere thanks to Dr. (Tmt.) GOWRI RAMAKRISHNAN, M.Sc. (Madras), M.Phil. (Bharathiar), Ph.D. (Avinashilingam), Registrar, Avinashilingam Institute for Home Science and Higher Education for Women, Coimbatore, for her encouragement towards the research.


The investigator takes this opportunity to reveal thanks to Dr. (Tmt.) N. VASUGI RAAJA, M.Sc., M.Phil., Ph.D. (Avinashilingam), Professor and Head, Department of Textiles and Clothing, Institute for Home Science and Higher Education for Women, Coimbatore, for her encouragement and valuable help during the progress of her study. 

The investigator expresses immensely indebted and extremely          privileged to have worked under the supervision of her esteemed guide, Mrs. (Tmt.) R.PRABHA, M.Sc., (Avinashilingam), Assistant Professor, Department of Textiles and Clothing, Avinashilingam Institute for Home Science and Higher Education for Women, Coimbatore, for her valuable guidance, technical support, timely help and constant encouragement throughout the study.


The investigator expresses her deep sense of gratitude to all the STAFF MEMBERS of the Department of Textiles and Clothing, Avinashilingam Institute for Home Science and Higher Education for Women, Coimbatore, for being supportive, suggestive, understanding and encouragement rendered towards the completion of her study.


The investigator expresses her special thanks to SITRA, SIMA, AVINASHILINGAM INSTITUTE FOR HOME SCIENCE AND HIGHER EDUCATION FOR WOMEN for providing library facilities and guidance provided.


Last but not least te investigator expresses her heartfelt thanks to her PARENTS, FAMILY MEMBERS and FRIENDS for their constant prayers, moral support help rendered for the completion of the study.

LIST OF CONTENTS
CHAPTER




TITLE



         PAGE NO.

LIST OF TABLES

LIST OF FIGURES

LIST OF PLATES

LIST OF APPENDICES
I
INTRODUCTION                                                                           1
II
REVIEW OF LITERATURE                                                           5
III
EXPERIMENTAL PROCEDURE                                                  16
IV
RESULTS AND DISCUSSION                                                      41
V
SUMMARY AND CONCLUSION                                                  68

BIBLIOGRAPHY


APPENDICES
LIST OF TABLES

TABLE NO.


            TITLE
 
                               PAGE NO.
I

Parameters of Plasma Application                                              20

II

Optimization of Parameters



                25

III

Nomenclature






    40

IV

Analysis of Variance of Fabric Weight


    41

V

Analysis of Variance of Fabric Thickness


    42

VI

Analysis of Variance of Fabric Count – Warp                           44

VII

Analysis of Variance of Fabric Count – Weft                            45

VIII

Analysis of Variance of Fabric Tensile Strength – Warp           47

IX

Analysis of Variance of Fabric Tensile Strength – Weft            48

X

Analysis of Variance of Fabric Elongation – Warp                    50

XI

Analysis of Variance of Fabric Elongation – Weft                     51

XII

Analysis of Variance of Fabric Abrasion Resistance                  53

XIII

Analysis of Variance of Fabric Stiffness – Warp                        54

XIV

Analysis of Variance of Fabric Stiffness – Weft

     56

XV

Analysis of Variance of Fabric Crease Recovery – Warp          57

XVI

Analysis of Variance of Fabric Crease Recovery – Weft           59

XVII

Analysis of Variance of Fabric Air Permeability                       60

XVIII

Analysis of Variance of Drop Test                                             62

XIX

Analysis of Variance of Sinking Test                                         63

XX

Analysis of Variance of Capillary Test                                      65
LIST OF FIGURES

TABLE NO.


            TITLE
 
                               PAGE NO.
I

Fabric Weight






   43
II

Fabric Thickness





   43
III

Fabric Count – Warp





   46
IV

Fabric Count – Weft





   46

V

Fabric Tensile Strength – Warp



   49

VI

Fabric Tensile Strength – Weft



   49

VII

Fabric Elongation – Warp




   52

VIII

Fabric Elongation – Weft




   52

IX

Fabric Abrasion Resistance




   55

X

Fabric Stiffness – Warp




   55

XI

Fabric Stiffness – Weft




   58

XII

Fabric Crease Recovery – Warp



   58

XIII

Fabric Crease Recovery – Weft



   61

XIV

Fabric Air Permeability




   61

XV

Drop Test






   64

XVI

Sinking Test






   64

XVII

Capillary Test






   66
LIST OF PLATES

TABLE NO.


            TITLE
 
                               PAGE NO.
I

Phyllanthus Niruri Leaves




    22
II

Vetiveria Zizanioides (Vetiver roots)



    22
III

Phyllanthus Niruri Powder




    23
IV

Vetiveria Zizanioides (Vetiver roots) Powder

    23
V

Citric Acid






    27
VI

Padding Mangle





    27

VII

GSM Cutter






    29

VIII

Weighing Balance





   29

IX

Thickness Gauge





   30

X

Pick Glass






   30

XI

Tensile Strength and Elongation



   31

XII

Abrasion Tester





   31

XIII

Stiffness Tester





   33

XIV

Crease Recovery Tester




   33

XV

Air Permeability





   36

XVI

Drop Test






   36

XVII

Sinking Test






   37

XVIII

Capillary Test






   37

XIX

Cage Test






  39

XX

Cone Test






  39

XXI

Cushion Covers 





  40
LIST OF APPENDICES

TABLE NO.


            TITLE
 
                               PAGE NO.
I                             DETAILS ABOUT UNTREATED MATERIALS AND
    78
 TREATED MATERIALS

INTRODUCTION


Textiles are central to our lives and are at the heart of the world’s largest industries. In recent years there has been a dynamic shift in attitudes toward textiles, fulfilled in part be explosive developments in technology. The earring of clothing is exclusively a human characteristic and is a feature of most human societies. It is not known when humans began wearing clothes. Anthropologists believe that animal skins and vegetation were adapted into coverings as protection from cold, heat and rain especially as humans migrated to new climate, alternatively covering may have been invented first for other purpose such as magic, decoration, cult or prestige and later found to be practiced as well.


Clothing and textiles have been important in human history and reflect the materials available to a civilization as well as the technologies that it has mastered. The social significance of the finished product reflects their culture. Sources available for the study of the history of clothing and textiles include material remains discovered via archaeology; representation of textiles and their manufacture in art; and documents concerning the manufacture, acquisition, use and trade of fabrics, tools and finished garments. Scholarship of textiles history, especially its earlier stages is part of material culture studies.


Textile treatments are sometimes finished by chemical processes to change their characteristics. In the 19th century and early 20th century starching was commonly used to make clothing more resistant to stains and wrinkles. Since the 1990’s with advances in technologies such as permanent press process, finishing agents have been used to strengthen fabrics.Cotton is a soft, fluffy staple fiber that grows in a bolls, or protective capsule, around the seeds of cotton plants of the genus Gossypium. The fiber is almost pure cellulose. The botanical purpose of cotton fiber is to aid in seed dispersal. It is popular because it is comfortable year around. It is the most widely used textile fiber; because of its inherent properties it has been able to hold an important position inspite of the advent of the regenerated synthetic man-made fibers.
Tencel is the registered trade name for Lyocell, which a biodegradable fabric is made from wood pulp cellulose. It started to grow in popularity in the late 1990’s and now you can find a variety of clothing made with the fabric. Tencel is a manufactured fiber but it is not synthetic. It begins with cellulose which is processed with a non-toxic, recyclable dissolving agent, most of which is recycled back into the fiber manufacturing process reveals Sheth (2003). The unique properties of tencel (lyocell) make it the feel-good fiber of the future.


Modal is a cellulose fiber made by spinning reconstituting cellulose, often from beech trees. It is about 50% more hygroscopic (water-absorbent) per unit volume than cotton. It takes dye like cotton and is colorfast when washed in warm water. Modal is a kind of rayon. Textile made from modal are resistant to shrinkage and fading. They are smooth and soft, more than mercerized cotton, mineral deposits from hard water do not stick to the fabric surface.

Finishing refers to the series of operations which results in final production of textile fabric from greige goods. Textile finishing comprise of the final wet processing in which the sizing and other ingredients are applied to the textile fabric to give specific characteristics like softness, stiffness or water proofing etc. Finishing wet process is usually done in finishing plants which are thermal energy intensive huge quantities of hot water from 120 to 200 F for the purpose of desizing, scouring, bleaching, mercerizing, dyeing, washing and rinsing.

Today’s era is the one of the textile industry or the world of textile. Every sector of textile and every field related to textiles is developing with the advancement taking place. Smart textiles or functional textiles are one such field. This field is the fastest growing one in the textile industry. Protective textiles are among one such smart application of smart technology in textiles. Protective textiles refer to those textile products which have a functionality of giving protection from something in some or the other sense.

 Insect repellent textiles are also a part of protective textiles which a help in protection from the species that are prone to cause damage in some or the other manner. These textiles products find their application over a wide range. A lot has been achieved and much more is yet to be covered, as there is no end to it, what can be done to the best is that this technology can be imparted  to the ecological and economical aspects, efforts should be made to make this all available to the commons. These can be mosquito repelling or may be insect repelling and also may be antibacterial and antifungal. These may also be heat and cold resistant or with any other property. Although this sector contributes 1% to the total sales of the smart textiles, still has a good scope for growth.

Mosquito repellent textiles are one of the revolutionary ways to advance the textile field by providing the much-needed features of driving away mosquitoes, especially in the tropical areas. Mosquitoes classify as one of the deadliest pests known to man. In tropical countries mosquito menace is one of the greatest problems faced by the people in their everyday life. Mosquitoes cause more human suffering than any other organism. There are some chemicals available for this purpose. But most of the chemicals are banned by WHO (World Health Organization) since they seem to have some side-effects on humans and also harmful for the environment. Hence we have shifted our fawards some natural products which has the repellent property and also meets the requirements of WHO (www.WHO.in.com).

The botanical name of vetiver is Vetiveria Zizanicides and it belongs to family Graminae/Poaceae and found in all over India and is cultivated in the plains a and lower hills up to 1200 meters elevation. It has been used in Ayur Veda as an ingredient of medicine for more than 1000 years (www.ayurvedam.com). Phyllanthus Niruri (Keelanali) is a traditional herbaceous plant of Euphorbiaceous family found in different regions of India and Srilanka and common throughout the hotter parts of India in waste places and shady gardens. It is used in Ayur Vedic medicine, plant possessing this unique feature have been identified. Leaf and bark are made into syrup and used in Jaundice and dropsy in sast west singhbhum, south India. One of the venereal diseases, cronorryhoea, can be controlled by Phyllanthus Niruri for excessive body heat, intensive ulcers, urinary tract infections, urinary stone and diabetes; it is good remedy. 

Home textile is arena an important role in our lives today. It helps you to make your dreams house come true. Every person wants their house to be a reflection of themselves, but don’t know how to go about making it real, you have no control on the outside world.

The specific objectives of this study are 

· To select the natural and regenerated cellulosic woven fabric (cotton, modal, tencel) of 40s count fabric.

· To apply plasma treatment on the pretreated woven fabrics.

· To select eco-friendly mosquito repellent finishing sources, (i.e.) Phyllanthus Niruri and Vetriveria Zezanioides.

· To optimize the various parameters for finishing.

· To compare the effect of plasma application on cotton, modal-cotton and tencel-cotton fabrics.

· To evaluate the unfinished and finished fabric after wash, both subjectively and objectively.

· To construct the selected end product (cushion covers) in Home textiles.

Based on the above said qualities and Properties the investigator placed to end out the studies as the topic of  “Application of Herbal Mosquito Repellent Finishes as Selected Home Textiles” .  

2.  REVIEW OF LITERATURE
The review of literature pertaining to the study “APPLICATION OF HERBAL MOSQUITO REPELLENT FINISH AS HOME TEXTILES” is presented under the following headings:

2.1. Cotton

2.1.1. History 

2.1.2. Properties of Cotton  

2.1.3. End Uses

2.2.  Tencel

2.2.1. History

2.2.2. Properties of Tencel

2.2.3.End Uses

2.3. Modal 

2.3.1. History

2.3.2. Properties of Modal

2.3.3. End Uses 


2.4. Weaving

2.4.1. Plain Weave

2.5. Plasma Treatment

2.5.1. Types of Plasma 

2.5.2. Properties of Plasma Treatment

2.5.3. Advantages of Plasma Treatment

2.6. Finishing

2.6.1. Classification of Finishing

2.6.2. Functional Finishes

2.7. Mosquito Repellent Finish

2.7.1. Types of Mosquito Repellent

2.7.1.1. Natural Mosquito Repellent 

2.7.1.2. Synthetic/Chemical Mosquito Repellent

2.8. Natural/Herbal Mosquito Repellent


2.8.1. Vetiveria Zizanicides 



2.8.1.1. Uses


2.8.2. Phyllanthus Niruri 



2.8.2.1. Uses

2.1. Cotton


Cotton is a vegetable fiber derived from lint on the cotton seed. It can survive in moderate alkaline conditions but is adversely affected by acids. Cotton does not transmit moisture like linen and is very absorbent in its processes state Nimkar (2006). It’s easy to adapts the atmospheric air condition describes Kaplan(2005). Cotton is the Wonderful important fiber than it used for a vast variety of fiber says Menzes(2007). Cotton is a “King Fiber” says Mendelson(2005). Cotton is a “White Gold” States Maghalingam(2006). 

2.1.1. History of Cotton


According to Tiwari (2000) cotton has been cultivated for more than 5000 years. Archeological findings indicate the cotton was grown and used for textile purpose in the Indus Valley well before 2100 B.C. in Mexico by 3500 B.C., in Peru by 2500 B.C. and in the Southern United States by 5000 B.C. The word “Cotton” comes from the Arabic word “Qutum”. The use of cotton in England is mentioned in writings of the thirteenth century states Kothari,V.K.,(2001). The term “Voile” originates from the French word “Veil” is derived from the Latin term “Vela” meaning “Covering”. The first voile is also called “Voile de laine” meaning wool voile. It was originally made from 100% cotton or cotton including lines or polyester state Collier and Tortora (2001). Most of the countries were not aware about the cotton fiber. They were dependent only on animal fibers for apparel as well as other requirements. In fact a climatic condition in India says Kalidasan (2008).

2.1.2. Properties of Cotton  


Cotton is a natural fiber and it is harvested from the cotton plant. The properties of cotton to withstand severe treatment because it is soft, versatile and strong to mention a few. These qualities make it ideal for clothing and many other items. In fact, no other material is quite like cotton. Discover more attributes of cotton Gokareneshan,N.,(2001). The length is the most important property which decides the grade or quality of the raw cotton says Nakamura (2000). 

2.1.3. End Uses


Cotton has a wide variety of uses, especially in the textile industry. Cotton is spun into thread that is used in many clothing products such as underwear, socks and T-shirts. Bed sheets are usually made of cotton because of its soft feel. Cotton yarn is also used for knitting and crochet says Naik (2007). Cotton is used to create the absorbent material known as terry cloth. This is used to make towels and robes. Cotton is also used to create denim for jeans and many other clothing materials. Sometimes its blended with other materials to improve its qualities States Tortora, P.G., (2005). It has many versatile intrinsic qualities that make it a fiber for all masses and occasions remarks Narayanan (2005).

2.2. Tencel


There are comprehensive range of pool side tencel structures that has a flexible entrance to protect the doors and windows. It begins with cellulose which is processed with a non-toxic, recyclable dissolving agent, most of which is recycled back into the fiber manufacturing process. It can be over 100 percent tencel fabrics or blended with other natural fiber tencel is naturally biodegradable states Taylor (2009).

2.2.1. History of Tencel


Tencel is the registered trade name for Lyocel which is a biodegradable fabric from wood pulp cellulose. It started to grow in popularity in the late 1990’s and find a variety of clothing made with the fabric states Watzel,A., (2002).

2.2.2. Properties of Tencel

· High absorbency

· Warm and dry

· High heat capacity

· Cool and dry to touch

· Actively reduce temperature

· Neutral electric properties

· Strongly retards bacterial growth

· Gentle to the skin
2.2.3 End Uses


Tencel fibers are spun  into yarns and then woven into textiles that are soft, absorbent, very strong when wet or dry, resistant to wrinkle and drape well says Adivarekar,(2003). Tencel is found in a variety of products, professional business wear, leotards, hosiery, casual wears. It used in blends with wool, cotton and other manufactured fibers. It is used in conveyor belts. In a fibrillated form tencel is used for filters, printers, blankets and medical dressing remarks Ola,S. (2002).
2.3. Modal 

Modal is a wood pulp based cellulosic fiber made out of pure wooden chips from the beechwood tree, technically as the European Sehneider Zelkova tree while viscose rayon can be obtained from the wood pulp from a number of different trees, modal uses only beech wood, thus its essentially a variety of viscose rayon saysPrabhu, (2001).

2.3.1. History of Modal


Modal was first developed by Austria based Lenzing AG company who trade marked the fabrics name, but now many manufacturers make their own versions. It was initially imported form Czech Republic, Slovakia, Hungary and Germany; but now for Indian market, it is catered to by Lenzing. Austria which has tied up with Rajasthan Textile Mills (www.fiber2fashin.com). 


It’s a manmade fibers and 100 percent cellulose fiber, the fiber is processed by creating a wood pulp, then spinning, then processing the reconstituted beech tree into cellulose fiber. Modal fabric is commonly blended with cotton as the cross fiber is similar Guptha et.al(2005).
2.2.2. Properties of Modal


Modal is the ideal fiber soft and comfortable knitted fabrics and is an ideal blending fiber to improve other fabrics. Modal is a luxury cellulosic Faber beech wood. Modal stays wonderfully soft, even after many washes. Its supple texture, soft look and brilliant silky sheen make modal particularly attractive for top quality fashions (www.tychelite.com). 


Modal fibers are defined in International Standard 180 206:999 (E) as high wet modulus, high breaking strength regenerated cellulose fibers produced by using particular viscose rayon and regeneration both compositions which allows greater molecular orientation during stretch and coagulation of the fibers. Its particular abosorbency and retaining upto zero percent more moisture then cotton and comfortable to as it allows the skin to breathe. Its supple texture, soft look and make attractive to top quality fashions states Express Rastogi,(2007).
2.2.3. End Uses


Modal has an extensive variety of uses they are

· Toweling, bathrobes, bedding

· Modal yarn, clothing

· Bed clothes, underwear

· Furnishing robes

· Lingerie, sportswear and home textiles
2.4. Weaving


Weaving is a method of fabric production in which two distinct set of yarns or threads are interlaced at right angles to form a fabric or cloth. The other methods are knitting lace making and felting reveals Garg(2005).  The longitudinal threads are called warp and weft or filling (weft is an old English word meaning “that which is woven”)remarkes Parvathi (2007). The warp and filling threads interlace with each other is called the weave. The majority of woven products are created with one of three basic weaves, such as plain weave, twill weave and satin weave. Woven cloth can be plain, or can be woven in decorative or artistic designs.(www.FiberNew.com)

2.4.1. Plain Weave


The plain weave is sometimes referred to as the simplest type of weave. This weave inexpensive to produces on the loom the plain weave requires only two harnesses. Each filling yarns goes alternately under and over the warp yarns across the width of the fabrics on its return the yarn alternates the pattern of interlacing. If the yarns are close together the plain weave has a high thread count and the fabric is therefore firm and will accordingly wear well.(www.indianmark.com)

2.5. Plasma Treatment


Plasma is quite new technology for the textile industry. It offers an attractive way to add new functionalities. Plasma technology is not a single technology. It can be thought of “tool bar” of technologies that provide surface soulutions to a wide range of material and application states Murugesh (2005). The plasma is an ionized gas with equal density of positive and negative charges which exist over an extremely wide range of temperature and pressure. The plasma consists of free electrons, ions, radicals UV radiation and other particles depending upon the gas used. The plasma gas particles on the fabric surface in nano scal so as to modify the functional properties of the fabric reveal Pane et al. (2001).

2.5.1. Types of Plasma 


These are different types to induce the ionization of plasma gas for textile treatments. 

· Glow discharge: Plasma gas is produced at reduced pressure. The types is applies direct electric current, low frequency over a pair of electrodes.

· Corona discharge: Plasma gas is produce at atmospheric pressure by applying a low frequency or pulsed high voltage over an electrode pair.

· Dielectric barrier discharge: Plasma gas is produced by applying a pulsed voltage over an electrode pair of which at least is covered by a dielectric material.

2.5.2. Properties of Plasma Treatment

· Wettability: There are a lot of investigations on plasma treatment of some textile fibers for changing their wettability properties. For examples, polyester, polypropylene, wool that plasma treatment can improve the ability of these fibers to retain moisture or water droplets on their surface.

· Hydrophobic finish: The treatment of cotton fiber with identified plasma gas such as Hexamethyldisiloxane (HMDSo) leads to a smooth surface with increase contact angel of water. The treatment gives strong effect of hydrophobization of treated cotton fiber.

· Adhesion – Plasma technology can increase adhesion of chemical coating and enhance dye affinity of textile materials.

· Product quality – Felting is an essential issue of wool garment due to the fiber scales. Conventional anti-felting gives negative effects on hand feel and environmental issues. Oxygen plasma gives anti-felting effect on wool fiber without incurring traditional issues.

· Functionality – Different kinds of plasma gases provide special functionality to textile materials such as UV protection, anti-bacteria, medical function, bleaching, flame retardancy, etc.

2.5.3. Advantages of Plasma Treatment


It is applicable to most of textile materials for surface treatments. It is dry textile treatment processing without any expense on used in effluent treatment (2007). It’s very soft and good absorbency of medical products reveals Sara (2009).

2.6. Finishing


Finishing is the term used to encompass all the process used to enhance a fabric (2002). A finishing is necessary to bring the textile into a presentable attractive condition says Hall (2004). Most fabrics are somewhat unsatisfactory taken from the loom, in order to increase its commodity value, it is put through finishing process describe Barker (2007). Finishing is completes the fabric’s performance and gives it special functional properties including the final touch says Schindler (2004). Finishing is generally involves a chemical process the changes the fiber structure remark Bernard and Corbman (2009).

2.6.1. Classification of Finishing


A durable finishing may last throughout the life of the fabric but its effectiveness diminishes. A semi-durable finish will last through several launderings or dry cleaning some are renewable affirms Prabhu (2007). A finishing process is concerned with textile processing many classify them as wet and dry finishing. Finishing processes are categorized in several ways says Naresh (2004). A permanent finish generally involves a chemical process that changes the fiber structure that will not subsequently alter throughout the life of the fabric says Alat (2005). A temporary finish will be removed or subsequently reduces when the fabric is laundered or dry cleaned remarks Bernard and Corbman (2009).

2.6.2. Functional Finishes


One of the basis of end uses is new terms of emerged including functional textiles and specialty textiles. Specialty textiles are used some specific technologies to the conventional technologies so that the product would add value to the fabric remarks Gupta (2007). The finishing methods are described in the articles in the section focus on material removal in one form or another to generate the surfaces. The term finished is used this section of the handloom refers to a wide variety of used the processes with generated surface and specific geometrics and surface characteristics (www.urminternational.org.com). Finishes is refers to the series of operations which results in final production of textiles fabric from greige goods. A finishing comprise of the final wet processing in which the size and other ingredients are applied the textile fabric to give specific characteristics like softness, stiffness or water proofing. The thermal energy intensive involving huge quantities of hot water from 120 to 200 F for the purpose of desizing, scouring, bleaching, mercerizing, dyeing, washing and rinsing remarks Goyal (2010).
2.7. Mosquito Repellent Finish


Mosquito repellent finishes is essential production of quality control to test the performed at various points in manufacturing process to ensure that the finished products. Mosquito  is protects the human beings from the bit and thereby promising safety from the diseases such as malaria, dengue hemorrhagic fever (DHF), Nile fever and filariasis are serious public health problems as enumerates Basmatkar (2008). Mosquito repellents are substances that are designed to make surfaces unpleasant or unattractive to mosquito. They are available in many forms form creams to lotions to oils but are most often sold (www.halocarbon.com).

2.7.1. Types of Mosquito Repellent

2.7.1.1. Natural Mosquito Repellent 


Natural mosquito repellent plants like tulasi leaves, notchi, neem leaves, lemon grass, keelanalli, vetiver roots, chrysanthemum, cinnamon, peppermint. These are used for productionof mosquito repellents. It activity effects were made eco-friendly source affirms Kantha (2009). The application of neem possesses good insecticidal property. The neem products are eco-friendly and widely used due to its wide range of action against may pests reveal Reshmi (2008). The eucalyptus oil is acid and bitter and as a reputed astringent, thermogenic and insect repellent property. It is renewable sources says Meneres (2007).


The natural products will effectively repel mosquitoes but these sources require more frequent repellent oils are rosemary oil, lemon grass oil, cader oil, castor oil, clove oil, peppermint oil and geranium oil. The natural repellent were found to be the best repellent. It does not lose it potency for long period (www.wenjournal.org).

2.7.1.2. Synthetic/Chemical Mosquito Repellent


Synthetic repellent such as DEET (Diethylm Toluammide), n,n-diethyl-m-toluamide, diethylamine , citronella oil, dimethyl phthalate, lavender, lemon grass oil and pepper mint oil, olive oil, it also used for chemical repellent states Shroff (2001). Allethrin is another compound which is widely used in vaporizes repellent, common propellants include liquefied hydrocarbon gases like propane, butane or isobutene, hydro fluorocarbons and dimethyl ether (www.microbes.com).

2.8. Natural/Herbal Mosquito Repellent

2.8.1. Vetiveria Zizanicides 


The botanical name of Vetiver is Vetiveria Zizanicides and originally distributed in the old world tropics. It is believed to be native to Northern India, where it has usually been found growing widely or traditionally cultivated into low, damp wetland (NRC, 1993) Vetiveria Zizanicides narrates Nash (2009). The plant grows all over India and is also cultivated in the plains and lower hills up to 1200 meters elevation. The leaves are narrow, linear 25-30 cm long and 1 cm broad, erect with compressed sheaths. The plant grows 1-15 meters in height and flowers remarks Baker (2010).


The plant grows all over India, and is also cultivated in the plains and lower hills up to 1200 meters elevation. It has been used in Ayurveda as an ingredient of medicine for more than 1000 years (www.ayurvedam.com).

Properties of Vetiveria zizanoides

 Vetiveria is one of the most versatile genera in plant kingdom. For example, the species Vetiveria zizanoides produces oderous roots from which a precious essential oil is distilled and used in a variety of applications from perfumery to ethno pharmacology. The same roots give the plant particular characteristics that make it a valuable natural barrier against erosion. The Genus Vetiveria describes the anatomy, physiology, biochemistry, essential oil biogenesis and chemical composition, ethno pharmacology and distillation. The book covers the production of plants for oil exploration, the use of Vetiver as an ecological tool against erosion, flood, soil pollution, and many other applications.

2.8.1.1. Uses


In India, the roots have been used for mats, hand fans and baskets. The root extracts is used for lumbago, sprain and rhenumatism, the stem decoction for urinary tract infection, the leaf juice as an anthelmintic, the vapours for malarial fever, and the root ash is given for acidity relief affirms Singh (2007). Vetiver is valuable blood purifier, destroys ama and toxins and then paste of Vetiver is applied on skin, in bursting sensation. It has great medicinal value and is used for medical purpose (www.ayurvedamirtham.com).

2.8.2. Phyllanthus Niruri 


The botanical name of Phyllanthus Niruri in keelanali and its derived from Greek words phyllon means leaf and anthos means flowers states Purohit (2005). Native to Western Pakistan and Western India and common throughout the hotter parts of India in waste places and shady gardens states Joshi (2008). The annual herbal is 30 - 60 cm height, stem often branched at the bases, angular leaves numerous, elliptic oblong obture, stipules present, very acute flower yellowish, very numerous, auxiliary, the male flowers 1-3, female flowers solitary remarks Das (2008). A small annual herb leaves are small pale yellow in color. Flowers are greenish yellow. It is a weed commonly found in different parts of India reveals Battacharjee (2005).

Properties of Phyllanthus Niruri 

       Phyllanthus Properties are blocked DNA polymerase, the enzyme needed for the hepatitis B virus to reproduce. It also prevent from jaundice, diabetes, dyspepsia, ulcers, sores, swellings, ophthalmia and chronic dysentery. Whole plant is useful for the treatment of some forms of gonorrhea, menorrhagia, dropsy, menorrhagia and other genito- urinary affections of a similar type. A poultice of the leaves mixed with salt cures itch and other skin affections. It is bitter, astringent, cold, anti-inflammatory, hepatoprotective and useful in liver disorders, cough, asthma, jaundice, spleen disorders. Phyllanthus may help decrease the amount of hepatitis B virus found in the blood stream.
2.8.2.1. Uses


The fresh root is used for the treatment of viral hepatitis. The plant is also used as a diuretic inoedema. It is also used to increase appetite and locally to relieve inflammations states Panda (2008). Leaf and bark are made into syrup and used in jaundice and dropsy in East Singhbhum says Trivedi (2007). The plant is an astringent, sweet, diuretic, alterant, stomachic, constipating and alternnuate Maffei,M., (2010). Fresh whole plant is employed as prophylaxia to remain healthy against malaria and other common disease. The juice of plant is employed in jaundice, toxemic, leucorrhoea, menorrhagia, colds, anemia, coughs, malaria and fever says Nehra (2007).It considered foremost as sayana drugs imparting a long healthy life and weight gain. It’s applied on hair and skin for increasing hair growth and luster. It has variegated used like hepatoprotective effects, inhibition of HIV, replication , lipid lowering activity, anti-diabetic activity, anti-malarial, anti-fungal, ant  spasmodial  activity  and  Anti  Filarial etc. (www.phasmainfo.net).

3. EXPERIMENT PROCEDURE

Experimental procedure pertaining to the study “APPLICATION OF HERBAL MOSQUITO REPELLENT FINISH AS HOME TEXTILES” is discussed under the following headings:

3.1 Selection of Fabric Formation 

3.1.1 Plain Weave

3.2 Pretreatment of Fabric

3.2.1 Scouring

3.2.2 Bleaching

3.3 Selection of treatment

3.3.1 Plasma treatment on textile 

3.3.2 Selection of gas

3.3.3 Application of plasma treatment on different fabrics

3.3.3.1 Plasma treatment on cotton

3.3.3.2 Plasma treatment on tencel cotton

3.3.3.3 Plasma treatment on modal cotton

3.3.4 Parameters of plasma application

3.4 Selection of finish

3.5 Collection and storage of natural/herbal source

3.6 Herbal extraction

3.7 Selection of Binder

3.8 Optimization of Finishing Parameters 

3.8.1 Optimization for Concentration of Source

3.8.2 Optimization of Temperature 

3.8.3 Optimization of Time

3.9 Method of Finishing Process

3.9.1 Padding Mangle Method

3.10 Objective Evaluation

3.10.1 Evaluation of Fabric Test

3.10.1.1 Physical Property Test





3.10.1.2 Mechanical Property





3.10.1.3 Comfort Property Test




3.10.1.4 Conducting Wettability and Absorbency Test

3.11 Mosquito Repellent Test

3.11.1 Cage Test

3.11.2 Cone Test

3.12 Washing Procedure

3.12.1 Selection of Water

3.12.2 Method of Washing

3.13 Nomenclature 
3.1 Selection of Fabric Formation 

Weaving is the simplest form of weaving. It consists of interlacing of warp and weft yarns. One warp up and a one down the entire width of the fabric. That the manner in which the sets of yarns. Interlaced determines to great extent the characteristics of the cloth and the specific manner of interlacing is known as weave reports Wilson (2005).

Weaving mechanism denotes construction arrangement and working principle or interaction of a weaving manufactured, that for obtaining a fabric, two systems of yarns are used namely, i.e., the warp and the weft which differ in properties and are differently prepared for weaving. The yarns disposed along the fabric are called warp yarns or the yarns disposed across the fabric are called weft states Banergee (2009). Weaving is one of the oldest arts known and the most common method of making fabric says Seyam (2003). 

3.1.1 Plain Weave

Plain weave is sometimes reffered as the simplest type of weave. This weave inexpensive to produces on the loom. This weave inexpensive to produces on the loom, the plain weave requires only two harness. Each filling yarn goes alternately under the over, the fabrics on its return the yarn alternates the pattern of interlacing. If the yarns are close together the plain weave has a high thread count and the fabric is therefore firm and will accordingly wear well says Murphy (2007).

3.2 Pretreatment of Fabric

The pretreatment of fabric is improving the quality, by removing impurities and foreign matters thoroughly and uniformly from the fabric and make the fabric suitable for follow up processing, points out Anthappan et al. (2006).
3.2.1 Scouring

Fabrics received as gray cloth have a lot of impurities naturally present in them. These may be oil, waxes and dirt stains acquired during construction of the fabric. Complete removal or cleaning of these impurities is important before applying any other finish. This cleaning is called scouring and is done to all fabrics with the help of soap soultions and chemicals. After cleanings, the fabric becomes smooth, neat and more absorbent says Musalle (2005).

Recipe for scouring

Fabric weight 
-   1260 grams

Sodium Hydroxide 
-   10 grams

Sodium Bicarbonate
-   10 grams

Wetting agent 
-    few drops

Water 


-    20 liters

Temperature 

-    80˚C

Time 


-    30 minutes

3.2.2Bleaching

To make them white or to dye them im light colors they are bleaching. When fabrics are made, they are bleaching. When fabrics are made, they are not white in colour, due to impurities and colouring material present I them. Suitable bleaching agents are used to remove the colour from the fabric. Bleaching is done from cotton, modal, tencel, silk and wool reveals Tailfer (2009).

Recipe for bleaching

Fabric weight 
-   1260 grams

Sodium Silicate 
-   20 grams

Sodium Peroxide 
-   20 grams

Soda ash

-   10 grams

Wetting agent 
-   few drops

Water 


-   20 liters

Temperature 
           -   80˚C


Time 


-   30 minutes

3.3 Selection of treatment

3.3.1 Plasma treatment on textile 

Plasma treatment of textiles may result in describe surface modifications. Textiles are treated with plasma for a very short time. Plasma as a very reactive material can be used to modify the surface of a certain substrate (typically known as plasma activation or plasma modification) deposting chemical materials (plasma polymerization or plasma grafting) to impart some desired properties, removing substances (plasma cleaning or plasma etching), were previously deposited on the substrate says Pane et al. (2007).

3.3.2 Selection of gas


Plasma treatment depends of the gas with equal density of positive and negative charges, air, oxygen, argon, fluorine, carbon dioxide or their mixtures can be used as plasma medium. The types of gas used in this treatment state Kiekens (2001). The plasma modifies the surface of the fabric by the Bombardment with high energy electrons and ions views Karthi (2005). Oxygen plasma shows a faster etching rate by exhibiting a progressively pilled and etched pattern after 10 minutes of accumulated exposure, whereas Argon plasma treatment shows after 40 minutes of accumulated exposure. Oxygen plasma results in Shrinkage causing the corncob structure perpendicular to the fiber axis. These treatment cause more severe effects with fiber increased, the dominant weight loss during plasma treatment is mainly due to surface etching of the fiber on the fabric surfaces says Kan et al. (2007).

3.3.3 Application of plasma treatment on different fabrics

3.3.3.1 Plasma treatment on cotton

Plasma treatment on cotton at low temperature on cotton at low temperature with different gases. To considerable wicking, count angle, scourability and dyeability. It has resulted increase in surface free energy with decreased contact angle and wettability. To increased drastically in both scouring and dyeing baths due to abrasion effects by oxygen plasma species on fabric surfaces. In fact, fiber is a perquisite for wicking due to increase in effective pore sized present in plasma treatement state Allan et al (2007). Oxygen plasma is used for scourability modification. It increases wickabillity and improves specific surface area. Fluorocarbon plasma provides smooth surface with increased contact angle of water (www.plamaindia.com). 

3.3.3.2 Plasma treatment on tencel cotton


Tencel fibers have a tendency of fibrillation of fiber surfaces under mechanical stress. To control the lyocell fibrillation fibers to create the cross linked cellulose molecules as a barrier to further fibrillation states Chan et al. (2007).

3.3.3.3 Plasma treatment on modal cotton


Modal fibers have a tendency of fiber surface to under the water because of high orientation and lack of lateral cohesion. To treatment the surface it has the potential to control the etching loose ends of fibers or creating a network of cross linked cellulose molecules as a barrier states Ganapathy et al. (2007).

3.3.4 Parameters of plasma application

TABLE-I – PARAMETERS OF PLASMA APPLICATION

	s.no
	Criteria
	Parameters

	1
	Gas
	oxygen

	2
	Inter-Electrode spacing
	3.5 cm

	3
	Plasma Current
	2.1 m A

	4
	Plasma Power
	600 w

	5
	Exposure Time
	2 minutes

	6
	Pressure
	1.5X10ˉꞋm bar


 Selection of finish
Finishing is the final processes in textiles which are carried out to enhance the aesthetic and functional appeal of the garment. Finishing refers to series of operations which results in final production of textile fabric from greige goods. The size and other ingredients are applied to the textile fabric to give specific charateristics like softness, stiffness or water proofing etc. Aprocesses is usually done in finishing plants which are thermal energy intensive involving huge quantities of hot water. The concept of eco-friendly textile, i.e., clean fabric has opened a new challenges to the industry opines Chauduri (2001). Mosquito repellent textiles is one of the revolutionary ways to advance the textile field by providing the much needed feature of driving away mosquitoes, especially in the tropical areas. 

3.5 Collection and storage of natural/herbal source

Phyllanthus Niruri (Keelanali) is a traditional herbaceous plant of Euphorbiaceae family found in different places of Tamilnadu. It is common throughout the hotter part of India in waste places and shady gardens state Joshi (2009).

Vetireria Zizanioides (Vetiver roots) is a traditional herbaceous roots of Graminea/Poaceae family found in different places in Tamil Nadu. This root with erect shoots, culms are shout 30 cm in diameter and the height is 20-150 cm.These root is used inayurveda as ingredient of medicine for more than 1000 years.

The Phyllanthus Niruri leaves (Keelanalli) and Vetiveria Zizaniodies (Vetriver roots) were collected from Coimbatore in Tamilnadu. The collected phyllanthus leaves and vetiver roots are washed thoroughly with soft water to remove the dust content. After rinsing thoroughly the leaves were wiped well with a clean cloth and these collected leaves were dried under shade. After drying, the grinding was carried out to break down the leaves into fine powder. These powdered were stored in air tight containers separately these powders are used in production of mosquito repellent.
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PLATE-I

PHYLLANTHUS NIRURI LEAVES

[image: image3.png]



PLATE-II
VETIVERIA ZIZANIOIDES (VETIVER ROOTS)
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PLATE-III

Phyllanthus Niruri Powder

[image: image5.png]



PLATE-IV

VETIVERIA ZIZANIOIDES (VETIVER ROOTS) POWDER
3.6 Herbal extraction

An extraction of natural sources to selected to be carried out by various methods like aqueous, alkaline, acidic or alcoholic method. As water is said to be ‘Universal solvent”, says Kothavari et al. (2006). Alcoholic extraction using ethanol is more effective to extract the active ingredients of the natural sources to fine powder and to alcoholic extraction. These powder was soaked in ethanol ratio 1:10 in a vessel and it was left for 2 hours so that the ethanol takes the active components of the powders. After 24 hours, the ethanol was left to evaporate and the residue gets settled at the beaker. Then the filtered and redissolved in alcohol to the determine concentration.
3.7 Selection of Binder

The binder is a film forming agent made up of long chain macromolecules which when applied to the textile together with the pigments produces a three dimensionally linked network. The binder should be colourless, odourless, evenly thick, smooth and good adhesion and its low cost, wide spread availability and ecological acceptability highlights says Khoja et al. (2007).
3.8 OPTIMIZATION OF FINISHING PARAMETERS

Optimization for Concentration of Sources

An Optimize the concentration of selected source, 100 percent Ethanol was used to extract the natural Sources. 5”X5” fabric sample of 100 percent cotton, Tencel Cotton and modal cotton were treated with various concentrations of each sources. The Sources Phyllanthus niruri and Vetiveria Zizanioides were mixed in the ratio such as 1:5, 1:10, 1:15 for the Piolet study 1:10 ratio gives better results. Hence the investigator selected the concentration of 1:10 ratio for the finishing procedure.

Optimization of Temperature 

An Optimize the soluble temperature for the finish 5”X5” fabric sample were treated with 1:10 ratio for 90minutes in different temperature such as 40˚C, 60˚C, 80˚C and 100˚C. From the Pilot study, 80˚C which gives better Finishes to other temperature were given. To select the temperature at 100˚C for finial study.

 Optimization of Time

The fabric samples were treated with 1:10 ratio mixed Sources and kept in different time intervals such as 35 minutes and 40 minutes and 60 minutes. From the pilot study, 60 minutes is given Better result than others. The Optimization Parameters are given the table.

Table. II-OPTIMIZATION OF PARAMETERS

	s.no
	Name
	Concentration

   (%) 
	Temperature

   (˚C)
	Time (Minutes)

	1

2
	Vetiveria Zizanioides

(Vetiver Roots)

Phyllanthus Niruri (Keelanalli)
	25

25
	80˚C

80˚C
	60

60


After Optimization the above parameters were selected. In the case of phyllanthus niruri (keelanalli) leaves 25 per cent concentration was selected. The standardized temperature and time were 80˚C and 60 minutes. In the case of vetiveria zizanioides (vetiver roots)25 per cent concentration was selected, the standardized temperature 80˚C and time were 60 minutes.

3.9 Method of Finishing Process

3.9.1 Padding Mangle Method

Application of finish by padding is more convenient and many of the problems related to exhaust techniques can be avoided primarily in padding stage. In padding mangle technique, the fabric was passed through two iron rollers revolving at different speed in opposite direction. The ten meters of bleached and plasma treated fabrics were finished with the optimized parameters. The extracted solution was poured inside the padding mangle the fabric was passed inside the machine for 30 minutes. Then cured inside the dry oven for 15 minutes at 80°C for the good penetration of finishing agents. Then the fabric was removed from the curing chamber the fabric washed thoroughly and dried in shade.

3.10 Objective Evaluation


Textile testing is the process of inspecting measuring and evaluation to the characteristics and properties of textile materials. The original, with and without plasma treated, finished samples were tested for their fabric strength and evolutions.

3.10.1 Evaluation of Fabric Test

3.10.1.1 Physical Property Test

Fabric Weight

To find out the weight of the given fabric is described by two ways, weight per unit area or weight per unit length. Fabric weight is an very important component for comparing the two similar fabric construction says Sandhanu et al. (2004).  Fabric weight is the relative weight of the fabric and expressed as the weight of a particular size of piece, such as grams per square meter or ounces per square yard. The electronic weighing balance was used to find out the weight of the samples. The inference obtained was calculated using the formula:

Grams per square meter (GSM)
=   [image: image6.png]Weight of the fabric (g) x Square meter

Area of square





The same procedure was followed to find out the fabric weight of original and finished with plasma treated samples used in the present study. Fabric weights were carefully recorded and the mean value was calculated.

Fabric glass (Pick glass)


Pick glass is determined of fabric count is measured the number of warp yarn per inch and weft per inch. The counting glass is a small magnifying glass in a stand over a square expectedly one inch each way. The number of threads in the field directly gives the number of threads per inch. Straighten the fabric and see that all creasesare removed. Note the grain in the fabric. The yarns that are parallel to the selvedge are weft yarns. This is repeated at the several places of the fabric and readings are taken both in warp and weft directions.
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PLATE-V

Citric Acid
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PLATE-VI

Padding Mangle

Fabric Thickness


To find out the defined to thickness is the distance between the upper and lower surface of the material measured under a standard pressure using the Baty Thickness Tester with an accuracy of 0.01 mm as explained by Stoker et al. (2005). The fabric was placed between the pressure foot and anvil, the reading was noted from the dial. Ten readings were taken from different places of the original and finished with plasma treated samples and the mean value was calculated

3.10.1.2 Mechanical Property

Tensile Strength and Elongation


The sample of original and finished with plasma treated fabrics were tested for tensile strength eureka cloth tensile strength tester 12” X 2” in specimen from each samples were cut both in warp and weft direction of the fabric 2” apart from selvedge. Cut specimens did not have same warp or weft threads. The specimen was placed between the upper and lower clamp. The dial reading was set to zero by adjusting the pendulum over the quadrant scale. The elongation pointer was checked for its position in zero. Before starting the machine the pendulum lock was released and machine was switched on to run. At the point of fabric started to break the machine was switched off and the dial reading in Kg.lbs was taken. Elongation reading was noted form the elongation scale. The specimen was removed and the machine positioned back to original and the five specimens of both directions from each sample were tested and readings were noted.

Abrasion Resistance 

Abrasion is one aspect of wear. It is rubbing away of the component fibers, yarns of the fabrics views Booth (1996). Abrasion is measured by subjecting the specimen to rubbing motion in the form of geometric figure that is a straight line, which becomes a gradually widened ellipse, until its forms another straight line in the opposite direction and traces the same figure again under known conditions of pressure and abrasion action cities ASTM Standards (2005).

Martindale Abrasion Resistance Tester was used to determine the abrasion resistance of the original bleached and finished with plasma treated samples. Thirty eight mm diameter specimens were cut down from each sample using template 
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PLATE-VII

GSM Cutter
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PLATE-VIII

Weighing Balance
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PLATE-IX

Thickness Gauge
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PLATE-X

Pick Glass
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PLATE-XI

Tensile Strength and Elongation
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PLATE-XII

Abrasion Tester
providing along with the tester. The samples were weighed and mounted in the four sample holder separately against the abradant machine was started to run and number of rotation was set as 10. The specimens were examined at each five rotation intervals without removing it from holder. At the end of 8th rotation the specimen was observed with the presence of broken threads and holes in it. The abraded specimens were taken out form the holder and weight to know the loss of weight.

3.10.1.3 Comfort Property Test

Fabric Stiffness

To measure the stiffness of the fabric sample, a stiffness tester is used to measure the fabric stiffness by the cantilever principle. The tester is set on table so that the horizontal plate from and the index lines are not eye land. The specimen is placed on the plate from with the template at the top of its do that the leading edges coincide. If the specimen has a tendency to twist the reference point at the center of the leading edges is taken. Then the bending length can be read from the scale opposite a datum line engraved on the side of the plate from mean values for the bending length is warp and weft ways are calculated and the flexural rigidity and the bending modulas are determined.

The specimen from original and finished with plasma treated samples of six inches were cut using template provided with the tester. Each rectangular strip was mounted over a horizontal platform and pushed along the template to over hand were noted in centimeters pointed in template. Ten readings were taken each specimen with each side up, first at one end than the other. The mean values of the ten reading were calculated as single readings.

Crease Recovery


The crease recovery is measured quantitatively in terms of recovery angle. A wrinkle free rectangular specimen of prescribed dimensions are folded in half and compressed under a load for a specified time. The load is then removed and the specimen is allowed to recover for specified time. The amount of recovery is expressed as the angle between the lumps of fold which is called as crease recovery angle. The specimen cut in such a way that two warp way specimens contain the same set of warp yarns and no two weft way, specimen contains the same set of weft yarns. 
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PLATE-XIII

Stiffness Tester
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PLATE-XIV

Crease Recovery Tester
Since the moisture present in the fabric influences the result the tests are carried out after conditioning in the standard atmosphere. After three minutes of recovery, the specimen placed on the clamps of the tester and the recovery angle is adjusted until the edge of the sample coincides with the edge of the blade fixed in the tester. For all the samples reading were taken and mean value is calculated to obtain the crease recovery angle.

Air permeability 


It’s very important factor in the performance of textile materials such as gas filters, fabrics for clothing, mosquito netting, sails and parachutes. It’s the ability of the fabric to allow air to pass. The instrument consists of a circular clamp to hold the specimen while testing. The room atmospheric air is drawn through the specimen by means of suction pump. The rate of air flow can be adjusted for any desired pressure deep across the fabric. The area of the sample exposed to is one inch diameter. Ten readings were taken each specimen and the mean values of the ten reading were calculated as single readings.

3.10.1.4 Conducting Wettability and Absorbency Test

The wettability and absorbency tests included drop test, sinking test and capillary rise test.

Drop Test


A drop of water is considered to unwettable. A burette filled with distilled water was clamped in a stand. The specimen was clamped onto an embroidery frame and placed at the base of the stand under the tip of the burette. The distance between the sample and burette tip was kept constant. The nozzle of the burette was opened to allow a drop of water to fall on the surface of the sample. The stop watch was started simultaneously and it was stopped when the drop of water fully sank into the material. The time taken for this was noted and the same was repeated for ten times for the original and finished fabric. The readings were noted and mean value was calculated.

Sinking Test


To be observed the sink the surface, a beaker filled with 1000 ml of distilled water added with few drops of wetting agent was added into the water. The sample was dropped on the surface of the water from a standard height. The stop watch was started when the fabric struck the surface of water and stopped when the last corner sunk below the water surface. The time required to sink was noted. The same procedure was repeated for ten samples and then the mean value was calculated.

Capillary Rise Test


The method is measures the rapidity of absorption, a sample should be cut into size of 15 cm length and 2.5 cm width. One end of the sample was plated with a glass rod and on the other end, two grams. Weight was attached to keep the sample straight both the ends of the glass rod were placed in a heavy wooden block. At the weight ends two of the same fabric was allowed to immense in a tray of distilled water the rate of the distilled water level in the sample was measured after 5 minutes. The same procedure was repeated for ten samples from the original fabric, finishing fabric and plasma finishing fabric and values are noted and the mean value was calculated and the capillary rise. 
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PLATE-XV

Air Permeability
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PLATE-XVI

Drop Test
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PLATE-XVII

Sinking Test
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PLATE-XVIII

Capillary Test
3.11 Mosquito Repellent Test

3.11.1 Cage Test

Cage tests of repellent-treated textiles: swift and cost-effective.Cage tests are the quick and cost-effective way determine the mosquito-repelling qualities of treated textiles. They are ideal for product development. The tests follow the acknowledged protocol for cage tests of repellents. For such a test, volunteers cover a defined area of their forearms with the textiles and then present it to hungry mosquitoes in cage. According to Mr. Zahid Akhter(2011) is right. The cage test is the preliminary test that should be done. After that, you have to do several washings so that you will know how long is the effectiveness of the mosquito repellant. The cage test should be done every after wash.
3.11.2 Cone Test

Cone test of an insecticide-treated textile. Mosquitoes (usually malaria mosquitoes, Anopheles gambiae) are introduced into a standardized cone for a defined time span, then removed and transferred to small cages to determine the knock-down and knock-dead rates.

3.12 Washing Procedure

 
The commercial of soft detergent solution is available in market. It is used in hard water and it has the Tendency to remove the Stains and Dust Particles 

On the fabric.  

[image: image21.png]



PLATE-XIX

Cage Test
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PLATE-XX

Cone Test

CUSHION COVERS TREATED AND UNTREATED MATERIALS 
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Cotton, Finished cotton, Plasma finished cotton
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Tencel Cotton, Finished Tencel cotton, Plasma finished Tencel cotton
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Modal Cotton, Finished modal cotton, Plasma finished modal cotton

3.12.1 Selection of Water

Water is a Liquied Substance of Dissolved and its used to wash Clothes. Water is Remove the dust particles and impurity. To investigated to selected the soft water for using the finishing samples.

3.12.2 Method of Washing

Finishing Samples are washed by Hand, With Help of soft water with using Detergent and Rinsed. The Rinsed was carried out of until the last Removal and then after 10 washes to Finished the Samples were Evaluated.
3.13 Nomenclature 


Nomenclature for finished and unfinished samples are given in a Table  

Table  III  Nomenclature for finished and unfinished samples

	Abbreviation
	Expansion

	UC

FC

PFC

UTC

FTC

PFTC

UMC

FMC

PFMC


	Unfinished cotton

Finished Cotton

Plasma Finished cotton

Unfinished Tencle cotton

Finished tencel cotton

Plasma Finished Tencle cotton

Unfinished Modal Cotton 

Finished Modal Cotton

Plasma Finished Modal Cotton 


4. Assessment of Physical Properties

Fabric Weight

The fabric weight for the original, finished and plasma treated finished samples of cotton, tencel cotton and modal cotton.
TABLE IV
    FABRIC WEIGHT

	S.No
	Sample
	Mean

(GSM)
	Gain/loss

Over Original
	Percentage

Gain/loss over original (%)

	1
	UC
	1.20
	-
	-

	2
	FC
	1.25
	-0.05
	4.1

	3
	PFC
	1.27
	-0.07
	5.8

	4
	UTC
	1.11
	-
	-

	5
	FTC
	1.14
	-0.03
	3.3

	6
	PFTC
	1.18
	-0.07
	7.7

	7
	UMC
	1.12
	-
	-

	8
	FMC
	1.21
	-0.09
	8

	9
	PFMC
	1.24
	-0.12
	10.7


The Table IV and figure I Shows the fabric weight has increased in Finished Sample of Cotton, tencel Cotton and Modal Cotton Fabrics of about 4.1, 3.3 and 8respectively when compared to its unfinished fabrics. And Again it has increased in plasma treated finished samples of Cotton, tencel cotton and modal cotton fabric of about 5.8, 7.7, and 10.7 percent respectively when compared to its unfinished fabrics. Hence it could be concluded that the plasma finished modal cotton fabrics has maximum fabric weight when compared to other samples. 

Fabric Thickness

The fabric thickness for the original, finished and plasma treated finished samples of cotton, tencel cotton and modal cotton.

TABLE V
  FABRIC   THICKNESS

	S.No
	Sample
	Mean

(kg)
	Gain/loss

Over Original
	Percentage

Gain/loss over original (%)

	1
	UC
	0.29
	-
	-

	2
	FC
	0.31
	-0.02
	6.9

	3
	PFC
	0.33
	-0.04
	13.8

	4
	UTC
	0.28
	-
	-

	5
	FTC
	0.32
	-0.04
	14.3

	6
	PFTC
	0.35
	-0.08
	28.6

	7
	UMC
	0.26
	-
	-

	8
	FMC
	0.28
	-0.02
	7.7

	9
	PFMC
	0.30
	-0.04
	15.4


The Table V and figure II Shows the fabric thickness has increased in Finished Sample of Cotton, tencel Cotton and Modal Cotton Fabrics of about 5.79, 47.6 and 7.69 respectively when compared to its unfinished fabrics. And Again it has increased in plasma treated finished samples of Cotton, tencel cotton and modal cotton fabric of about 4.14, 7.15, and 13.3 percent respectively when compared to its unfinished fabrics. Hence it could be concluded that the plasma finished tencel cotton fabrics has maximum fabric thickness when compared to other samples. 

FIGURE – I

FABRIC WEIGHT
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 FIGURE II
  FABRIC   THICKNESS
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Fabric Count - Warp

The fabric count - warp for the original, finished and plasma treated finished samples of cotton, tencel cotton and modal cotton.
                                                           TABLE VI
 FABRIC COUNT - WARP

	S.No
	Sample
	Mean


	Gain/loss

Over Original
	Percentage

Gain/loss over original (%)

	1
	UC
	113
	-
	-

	2
	FC
	121
	-8.0
	7.1

	3
	PFC
	125
	-6.0
	5.3

	4
	UTC
	103
	-
	-

	5
	FTC
	120
	-17.0
	16.5

	6
	PFTC
	122
	-19.0
	18.4

	7
	UMC
	125
	-
	-

	8
	FMC
	130
	-5
	4.0

	9
	PFMC
	139
	-14
	11.2


The Table VI and figure III Shows the fabric count warp has increased in Finished Sample of Cotton, tencel Cotton and Modal Cotton Fabrics of about 7.1, 16.5 and 4 respectively when compared to its unfinished fabrics. And Again it has increased in plasma treated finished samples of Cotton, tencel cotton and modal cotton fabric of about 5.3, 18.4, and 11.2 percent respectively when compared to its unfinished fabrics. Hence it could be concluded that the plasma finished tencel cotton fabrics has maximum fabric count warp when compared to other samples. 

Fabric Count - Weft

The fabric count - weft for the original, finished and plasma treated finished samples of cotton, tencel cotton and modal cotton.                                                                 
TABLE VII

 FABRIC COUNT - WEFT

	S.No
	Sample
	Mean

(kg)
	Gain/loss

Over Original
	Percentage

Gain/loss over original (%)

	1
	UC
	79
	-
	-

	2
	FC
	80
	-1
	1.3

	3
	PFC
	82
	-4
	5

	4
	UTC
	78
	-
	-

	5
	FTC
	80
	-2
	2.6

	6
	PFTC
	84
	-6
	7.7

	7
	UMC
	78
	-
	-

	8
	FMC
	81
	-3
	3.9

	9
	PFMC
	        85
	-7
	8.9


The Table X and figure VII Shows the fabric count - weft has increased in Finished Sample of Cotton, tencel Cotton and Modal Cotton Fabrics of about 1.3, 2.6 and  3.9 respectively when compared to its unfinished fabrics. And Again it has increased in plasma treated finished samples of Cotton, tencel cotton and modal cotton fabric of about 5, 7.7, and 8.9 percent respectively when compared to its unfinished fabrics. Hence it could be concluded that the plasma finished modal cotton fabrics has maximum count – weft when compared to other Samples. 

FIGURE III
 FABRIC COUNT - WARP
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FIGURE – IV

FABRIC COUNT - WEFT
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4.1. Assessment Of Mechanical Properties

Tensile strength and Elongation
The fabric strength for the original, finished and plasma treated finished samples of cotton, tencel cotton and modal cotton.

TABLE - VIII
 TENSILE STRENGTH - WARP

	S.No
	Sample
	Mean

(kg)
	Gain/loss

Over Original
	Percentage

Gain/loss over original (%)

	1
	UC
	43
	-
	-

	2
	FC
	45
	-2
	4.7

	3
	PFC
	52
	-9
	20.9

	4
	UTC
	44
	-
	-

	5
	FTC
	48
	4
	9.1

	6
	PFTC
	53
	9
	20.5

	7
	UMC
	46
	-
	-

	8
	FMC
	49
	-3
	6.5

	9
	PFMC
	56
	-10
	21.7


The Table VIII and figure V Shows the fabric tensile strength - warp has increased in Finished Sample of Cotton, tencel Cotton and Modal Cotton Fabrics of about 4.7, 9.1 and  6.5respectively when compared to its unfinished fabrics. And Again it has increased in plasma treated finished samples of Cotton, tencel cotton and modal cotton fabric of about 20.9, 20.5, and 21.7 percent respectively when compared to its unfinished fabrics. Hence it could be concluded that the plasma finished modal cotton fabrics has maximum tensile strength- warp when compared to other samples. 

TABLE IX

TENSILE STRENGTH - WEFT

	S.No
	Sample
	Mean

(kg)
	Gain/loss

Over Original
	Percentage

Gain/loss over original (%)

	1
	UC
	32
	-
	-

	2
	FC
	35
	-3
	9.4

	3
	PFC
	37
	-5
	15.6

	4
	UTC
	34
	-
	-

	5
	FTC
	36
	-2
	5.8

	6
	PFTC
	39
	-5
	14.7

	7
	UMC
	35
	-
	-

	8
	FMC
	38
	-3
	28.0

	9
	PFMC
	40
	-5
	4.0


The Table IX and figure VI Shows the fabric tensile strength- weft has increased in Finished Sample of Cotton, Tencel Cotton and Modal Cotton Fabrics of about 9.4, 5.8 and   28 respectively when compared to its unfinished fabrics. And Again it has increased in plasma treated finished samples of Cotton, tencel cotton and modal cotton fabric of about 15.6, 14.7, and 4 percent respectively when compared to its unfinished fabrics. Hence it could be concluded that the finished modal cotton fabrics has maximum tensile strength - weft when compared to other Samples. 

FIGURE- V

TENSILE STRENGTH - WARP
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FIGURE – VI
TENSILE STRENGTH - WEFT
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Elongation

The fabric elongation for the original, finished and plasma treated finished samples of cotton, tencel cotton and modal cotton.

                                                         TABLE X

FABRIC ELONGATION - WARP

	S.No
	Sample
	Mean

(inches)
	Gain/loss

Over Original
	Percentage

Gain/loss over original (%)

	1
	UC
	0.65
	-
	-

	2
	FC
	0.76
	-0.11
	17

	3
	PFC
	1.05
	- 0.4
	61.5

	4
	UTC
	0.83
	-
	-

	5
	FTC
	0.87
	0.05
	6.02

	6
	PFTC
	0.92
	0.09
	10.8

	7
	UMC
	0.96
	-
	-

	8
	FMC
	0.99
	-0.03
	3.1

	9
	PFMC
	1.04
	-0.08
	8.3


 The Table X and figure VII Shows the fabric elongation - warp has increased in Finished Sample of Cotton, tencel Cotton and Modal Cotton Fabrics of about 17, 6.02 and  3.1 respectively when compared to its unfinished fabrics. And Again it has increased in plasma treated finished samples of Cotton, tencel cotton and modal cotton fabric of about 61.5, 10.8, and 8.3 percent respectively when compared to its unfinished fabrics. Hence it could be concluded that the plasma finished cotton fabrics has maximum weight when compared to other Samples. 

TABLE XI
 ELONGATION - WEFT

	S.No
	Sample
	Mean

(kg)
	Gain/loss

Over Original
	Percentage

Gain/loss over original (%)

	1
	UC
	1.11
	-
	-

	2
	FC
	1.25
	0.14
	12.6

	3
	PFC
	1.6
	0.49
	44.1

	4
	UTC
	1.6
	-
	-

	5
	FTC
	1.9
	0.3
	18.6

	6
	PFTC
	2.2
	0.6
	37.5

	7
	UMC
	1.5
	-
	-

	8
	FMC
	1.9
	0.4
	26.6

	9
	PFMC
	2.1
	0.6
	40


The Table VI and figure III Shows the fabric elongation weft  has increased in Finished Sample of Cotton, tencel Cotton and Modal Cotton Fabrics of about 12.6, 18.6 and 26.6 respectively when compared to its unfinished fabrics. And Again it has increased in plasma treated finished samples of Cotton, tencel cotton and modal cotton fabric of about 44.1, 37.5, and 40 percent respectively when compared to its unfinished fabrics. Hence it could be concluded that the plasma finished cotton fabrics has maximum fabric elongation weft when compared to other samples. 

FIGURE – VII

FABRIC ELONGATION - WARP
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FIGURE- VIII
 ELONGATION - WEFT
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Abrasion Resistance
The fabric abrasion for the original, finished and plasma treated finished samples of cotton, tencel cotton and modal cotton.

                                                          TABLE XII
 ABRASION RESISTANCE

	S.No
	Sample
	Mean

(rpm)
	Gain/loss

Over Original
	Percentage

Gain/loss over original (%)

	1
	UC
	0.17
	-
	-

	2
	FC
	0.18
	-0.01
	5.8

	3
	PFC
	0.19
	-0.02
	11.8

	4
	UTC
	0.14
	-
	-

	5
	FTC
	0.18
	-0.04
	28.6

	6
	PFTC
	0.19
	-0.05
	35.7

	7
	UMC
	0.14
	-
	-

	8
	FMC
	0.18
	-0.04
	28.6

	9
	PFMC
	0.19
	-0.05
	35.7


The Table XII and figure IX Shows the fabric abrasion resistance has increased in Finished Sample of Cotton, tencel Cotton and Modal Cotton Fabrics of about 5.8, 28.6 and 28.6respectively when compared to its unfinished fabrics. And Again it has increased in plasma treated finished samples of Cotton, tencel cotton and modal cotton fabric of about 11.8, 35.7, and 35.7 percent respectively when compared to its unfinished fabrics. Hence it could be concluded that the plasma finished tencel cotton and modal cotton fabrics has maximum fabric abrasion resistance when compared to other samples. 

4.2. Assessment of Comfort properties
Fabric stiffness

The fabric stiffness for the original, finished and plasma treated finished samples of cotton, tencel cotton and modal cotton.
TABLE XIII
 FABRIC STIFFNESS - WARP

	S.No
	Sample
	Mean

(cms)
	Gain/loss

Over Original
	Percentage

Gain/loss over original (%)

	1
	UC
	2.82
	-
	-

	2
	FC
	2.68
	0.14
	4.9

	3
	PFC
	2.55
	0.27
	9.56

	4
	UTC
	2.82
	-
	-

	5
	FTC
	2.7
	0.12
	4.2

	6
	PFTC
	2.63
	0.19
	6.7

	7
	UMC
	2.82
	-
	-

	8
	FMC
	2.77
	0.05
	1.8

	9
	PFMC
	2.64
	0.18
	6.4


 The Table XX and figure XVII Shows the fabric stiffness warp has increased in Finished Sample of Cotton, tencel Cotton and Modal Cotton Fabrics of about 4.9, 4.2 and 1.8respectively when compared to its unfinished fabrics. And Again it has increased in plasma treated finished samples of Cotton, tencel cotton and modal cotton fabric of about 9.56, 6.7, and 6.4 percent respectively when compared to its unfinished fabrics. Hence it could be concluded that the plasma finished cotton fabrics has maximum fabric stiffness warp when compared to other samples. 

FIGURE IX
 ABRASION RESISTANCE
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FIGURE- X

FABRIC STIFFNESS - WARP
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TABLE XIV
 FABRIC STIFFNESS - WEFT

	S.No
	Sample
	Mean

(cms)
	Gain/loss

Over Original
	Percentage

Gain/loss over original (%)

	1
	UC
	1.93
	-
	-

	2
	FC
	1.90
	0.03
	5.79

	3
	PFC
	1.85
	0.08
	4.14

	4
	UTC
	1.68
	-
	-

	5
	FTC
	1.60
	0.8
	47.6

	6
	PFTC
	1.56
	0.12
	7.15

	7
	UMC
	1.95
	-
	-

	8
	FMC
	1.80
	0.15
	7.69

	9
	PFMC
	1.69
	0.26
	13.3


The Table XIV and figure XI Shows the fabric stiffness weft has increased in Finished Sample of Cotton, tencel Cotton and Modal Cotton Fabrics of about 5.79, 47.6 and 7.69 respectively when compared to its unfinished fabrics. And Again it has increased in plasma treated finished samples of Cotton, tencel cotton and modal cotton fabric of about 4.14, 7.15, and 13.3 percent respectively when compared to its unfinished fabrics. Hence it could be concluded that the finished tencel cotton fabrics has maximum fabric stiffness weft when compared to other samples. 

Crease Recovery
The fabric crease recovery for the original, finished and plasma treated finished samples of cotton, tencel cotton and modal cotton.

                                                         TABLE XV
   CREASE RECOVERY - WARP

	S.No
	Sample
	Mean

(angle)
	Gain/loss

Over Original
	Percentage

Gain/loss over original (%)

	1
	UC
	97
	-
	-

	2
	FC
	104
	-7
	7.2

	3
	PFC
	109
	13
	13.4

	4
	UTC
	88
	-
	-

	5
	FTC
	93
	-5
	5.7

	6
	PFTC
	95
	-7
	7.9

	7
	UMC
	85
	-
	-

	8
	FMC
	106
	-21
	24.7

	9
	PFMC
	112
	-27
	31.82


The Table XV and figure XII Shows the fabric crease recovery warp has increased in Finished Sample of Cotton, tencel Cotton and Modal Cotton Fabrics of about 7.2, 5.7 and 24.7respectively when compared to its unfinished fabrics. And Again it has increased in plasma treated finished samples of Cotton, tencel cotton and modal cotton fabric of about 13.4, 7.9, and 31.8 percent respectively when compared to its unfinished fabrics. Hence it could be concluded that the plasma finished modal cotton fabrics has maximum fabric crease recovery warp when compared to other samples. 

FIGURE - XI
 FABRIC STIFFNESS - WEFT
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FIGURE – XII

FABRIC CREASE RECOVERY – WARP
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   TABLE XV
   CREASE RECOVERY - WEFT

	S.No
	Sample
	Mean

(angle)
	Gain/loss

Over Original
	Percentage

Gain/loss over original (%)

	1
	UC
	91
	-
	-

	2
	FC
	94
	-3.0
	3.2

	3
	PFC
	95
	-4.0
	4.3

	4
	UTC
	93
	-
	-

	5
	FTC
	96
	-3
	3.2

	6
	PFTC
	99
	-6
	6.4

	7
	UMC
	83
	-
	-

	8
	FMC
	89
	-6
	7.2

	9
	PFMC
	94
	-11
	13.2


The Table XV and figure XII Shows the fabric crease recovery warp has increased in Finished Sample of Cotton, tencel Cotton and Modal Cotton Fabrics of about 3.2, 3.2 and 7.2respectively when compared to its unfinished fabrics. And Again it has increased in plasma treated finished samples of Cotton, tencel cotton and modal cotton fabric of about 4.3, 6.4, and 13.2 percent respectively when compared to its unfinished fabrics. Hence it could be concluded that the plasma finished modal cotton fabrics has maximum fabric crease recovery warp when compared to other samples. 

Air Permeability

The air permeability for the original, finished and plasma treated finished samples of cotton, tencel cotton and modal cotton.

TABLE XVII
AIR PERMEABILITY

	S.No
	Sample
	Mean

(kg)
	Gain/loss

Over Original
	Percentage

Gain/loss over original (%)

	1
	UC
	8
	-
	-

	2
	FC
	8.5
	0.5
	6.3

	3
	PFC
	11
	3
	37.5

	4
	UTC
	7
	-
	-

	5
	FTC
	8
	-1
	14.3

	6
	PFTC
	9
	-2
	28.6

	7
	UMC
	8
	-
	-

	8
	FMC
	8.2
	-0.2
	2.5

	9
	PFMC
	10
	-2
	25


The Table XVII and figure XIV Shows the fabric air permeability has increased in Finished Sample of Cotton, tencel Cotton and Modal Cotton Fabrics of about 6.3, 14.3 and 2.5respectively when compared to its unfinished fabrics. And Again it has increased in plasma treated finished samples of Cotton, tencel cotton and modal cotton fabric of about 37.5, 28.6, and 25 percent respectively when compared to its unfinished fabrics. Hence it could be concluded that the plasma finished cotton fabrics has maximum fabric air permeability when compared to other samples. 

FIGURE – XIII

FABRIC CREASE RECOVERY – WEFT
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FIGURE- XIV

FABRIC AIR PERMEABILITY
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Absorbency Test
Drop Test

The absorbency for the original, finished and plasma treated finished samples of cotton, tencel cotton and modal cotton.

                                                        TABLE XVIII
 DROP TEST

	S.No
	Sample
	Mean

(kg)
	Gain/loss

Over Original
	Percentage

Gain/loss over original (%)

	1
	UC
	6
	-
	-

	2
	FC
	13
	-7
	116.6

	3
	PFC
	14
	-8
	133.3

	4
	UTC
	5
	-
	-

	5
	FTC
	10
	-5
	100

	6
	PFTC
	14
	-9
	180

	7
	UMC
	5
	-
	-

	8
	FMC
	11
	-6
	120

	9
	PFMC
	18
	-13
	260


 The Table XVIII and figure XV Shows the absorbency has increased in Finished Sample of Cotton, tencel Cotton and Modal Cotton Fabrics of about 116.6, 100 and 120respectively when compared to its unfinished fabrics. And Again it has increased in plasma treated finished samples of Cotton, tencel cotton and modal cotton fabric of about 133.3, 180, and 260 percent respectively when compared to its unfinished fabrics. Hence it could be concluded that the plasma finished cotton fabrics has maximum absorbency when compared to other samples. 

Sinking Test

The absorbency plasma treated finished samples and original bleached sample of cotton, tencel cotton and modal cotton.

TABLE XIX
 SINKING TEST

	S.No
	Sample
	Mean

(seconds)
	Gain/loss

Over Original
	Percentage

Gain/loss over original (%)

	1
	UC
	6
	-
	-

	2
	FC
	4
	2
	33.3

	3
	PFC
	3
	3
	50

	4
	UTC
	9
	-
	-

	5
	FTC
	7
	2
	22.2

	6
	PFTC
	3
	6
	66.6

	7
	UMC
	10
	-
	-

	8
	FMC
	7
	3
	30

	9
	PFMC
	3
	7
	70


 The Table XII and figure IX Shows the absorbency has increased in Finished Sample of Cotton, tencel Cotton and Modal Cotton Fabrics of about 33.3, 22.2 and 30respectively when compared to its unfinished fabrics. And Again it has increased in plasma treated finished samples of Cotton, tencel cotton and modal cotton fabric of about 50, 66.6, and 70 percent respectively when compared to its unfinished fabrics. Hence it could be concluded that the plasma finished modal cotton and modal cotton fabrics has maximum absorbency when compared to other samples. 

FIGURE – XV

DROP TEST
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FIGURE - XVI
SINKING TEST
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Capillary Test
The absorbency plasma treated finished samples and original bleached sample of cotton, tencel cotton and modal cotton.

TABLE XX
 CAPILLARY TEST

	S.No
	Sample
	Mean

(seconds)
	Gain/loss

Over Original
	Percentage

Gain/loss over original (%)

	1
	UC
	2.5
	-
	-

	2
	FC
	5
	-2.5
	25

	3
	PFC
	5.4
	-2.9
	35

	4
	UTC
	2.5
	-
	-

	5
	FTC
	4.1
	-1.6
	64

	6
	PFTC
	5.1
	-2.6
	104

	7
	UMC
	2.7
	-
	-

	8
	FMC
	3.1
	-0.04
	14.8

	9
	PFMC
	4.8
	-1.9
	70.4


The Table XX and figure XVII Shows the absorbency has increased in Finished Sample of Cotton, tencel Cotton and Modal Cotton Fabrics of about 25, 64 and 14.8respectively when compared to its unfinished fabrics. And Again it has increased in plasma treated finished samples of Cotton, tencel cotton and modal cotton fabric of about 35, 104, and 70.4 percent respectively when compared to its unfinished fabrics. Hence it could be concluded that the plasma finished modal cotton fabrics has maximum absorbency when compared to other samples. 

FIGURE- XVII

CAPILLARY TEST
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Mosquito repellant test 
For mosquito repellant tests cone and cage test are carried out to determine the mosquito repelling qualities of treated textiles. The finished and the plasma finished fabrics show good repelling qualities. It was noted by many observations

. 

End uses 
The treated samples were converted into home textiles product example cushion cover, then the prepared samples were undergone many washes and its durability was checked. The finished and the plasma treated finished end product shows good durability after five washes. After many washes the plasma treated finished samples had mosquito repellant properties.
5.  SUMMARY AND CONCLUSION

Textiles have an immense use in our day today life. It has become an integral part of every one’s life. These are used to protect human body against climatic conditions. Hence textiles in apparel has retained an important place in human life starting  from historical era to today’s modern world. In today’s era of modernization of the textile industry, we are going through advanuments of tehnology in every field of this industry. The world  where this world had us world astonishingly hi-tech and materislistic. To ensure our security and safety from the hazards, we need to equally the technology for our protection. Protective textiles refer to these textile products which have a functionally of giving protection from something. With regard to textiles, the proctective textile field of the smart textiles has to fulfill this requirement.

Mosquitoes classify as one of the deadliest pests known to man. In the tropical countries mosquito menance is one of the greatest problems faced by the people in their everyday lives. Mosquito repellent textiles are one of the revolutionary ways to advance the textile field by providing the much needed features of driving away mosquitoes. It protects the human beings from from the lute of mosquitoes an dthereby promising safety from the mosquito berne diseases such as malaria, dengue fever, chicken gunia. Taking all these into considerations the investigator decided to work on mosquito repllent using natural and herbal finishing agent on cotton, modal cotton and tencel cotton fabrics. 

Plasma technology offers an attractive way to add new functionalities. It provides surface solution to a wide range of material. The plasma modifies the surface of the fabric by the homuardment with high energy electrons and ions. Plasma freatment of textiles may result in desirable surface modifications. Hence the investigator decide to work on plasma treatment on cotton, modal cotton and tencel cotton fabrics. Based on the properties like absorbency, biodegradable, non-toxic, high strength, non-allergic, cool and softnee, 100 percent cotton, 100 percent modal and 100 percent tencel were obtained form the market and were converted into 100 percent cotton, 50:50 modal cotton and 50:50 tencel cotton fabrics respectively. Plasma treatment of textiles of textiles increase in the surface properties by modifying them. Textiles are treated with plasma for a very short time to improve inherent performances cleaning which changes its wettability and surface texture. It deals to improve the quality of printing, finishing an dadhesion. 

Finishing is done to a fibre, yarn or fabric to improve its appearance, properties for its end use. Natural finishes have many advantages such as non-toxic, bio-degradable, cost effective and availability. Phyllanthus niruri leaves and Vetiveria zizanioides were selected as a natural finishing agent. These natural finishing agent requires a binder to adhere into the fabric. Therefore citric acid is selected as a binder. Extraction of the herbal solution was done by ethanolic method.

The pilot study was conducted that the samples of cotton, modal cotton and tencel cotton were treated with the plasma application, using oxygen gas. Then the herbal finishing agent was optimized and applied on these samples using padding mangle technique. Then it was evaluated objectively. The objective test included that the physical, mechanical, comfort, absorbency property test and antibacterial tests.

The specific objectives of this study are 

· To select the natural and regenerated cellulosic woven fabric (cotton, modal, tencel) of 40s count fabric.

· To apply plasma treatment on the pretreated woven fabrics.

· To select eco-friendly mosquito repellent finish (i.e.) Phyllanthus Niruri and Vetriveria Zezanioides.

· To optimize the various parameters for finishing.

· To compare the effect of plasma application on cotton, modal-cotton and tencel-cotton fabrics.

· To evaluate the unfinished and finished fabric after wash, both subjectively and objectively.

· To construct the selected end product (cushion covers) in Home textiles


FINDINGS OF THE STUDY


Evaluation of original, finished and plasma treated finished samples of cotton, modal cotton and tencel cotton were done by objective evaluation such as physical, mechanical, comfort, absorbency and antibacterial tests. The results of laboratory tests were analyzed statistically. 

OBJECTIVE EVALUATION

· The fabric weight of plasma treated finished modal cotton had maximum weight of 10.7 per cent, when compared with all the other samples. 

· The fabric thickness of plasma treated finished tencel cotton had maximum thickness of 28.6 per cent when compared with all the other samples. 

· The fabric count in warp direction of plasma treated tencel cotton had maximum count of 18.4 per cent when compared with all the other samples. 

· The fabric count in weft direction of plasma treated finished modal cotton had maximum count of 8.9 per cent when compared with all the other samples. 

· Tensile strength of fabric in wrap direction of plasma treated finished modal cotton had maximum strength of 21.7 per cent when compared with all the other samples. 

· Tensile strength of fabric in weft direction of plasma treated finished modal cotton had maximum strength of 28 per cent when compared with all the other sample. 

· Fabric elongation in warp direction of plasma treated finished cotton had maximum elongation of 61.5 per cent when compared with all the other samples. 

· Fabric elongation in weft direction of plasma treated finished cotton had maximum elongation of 44. 1per cent when compared with all the other samples. 

· Abrasion resistance of plasma treated finished tencel cotton had maximum abrasion resistance of 35.7 per cent when compared with all the other samples. 

· Fabric stiffness in warp direction of plasma treated finished cotton had maximum stiffness of 9.56 per cent when compared with all the other samples. 

· Fabric stiffness in weft direction of plasma treated finished tencel cotton had maximum stiffness of about 47.6 per cent when compared with all the other samples. 

· Crease recovery in wrap direction of plasma treated finished modal cotton had maximum crease recovery of 31.82 per cent when compared with all the other samples. 

· Crease recovery in weft direction of plasma treated finished modal cotton had maximum crease recovery of 13.2 per cent when compared with all the other samples. 

· Air permeability of plasma treated finished  cotton had maximum air permeability of 37.5 per cent when compared with all the other samples.  

· Plasma treated finished samples had good absorbency as per the drop, sinking and capillary test. 

CONCLUSION

· From this study it was concluded that plasma treated finished samples of cotton, modal cotton and tencel cotton showed best mosquito repellant activity when compared with other samples. The natural finishing agent of Phyllanthus Niruri leaves and Vetriveria Zezanioides root extracts was given to the samples. It was non-toxic, non‑irritant to the skin and eco-friendly. There was also increased in the values of physical, mechanical, comfort and absorbency tests, due to the reaction of finishes and the plasma application. Among all the plasma treated finished samples, the plasma treated modal cotton showed greater mosquito repellant activity. 
RECOMMENDATION

· Similar studies could be carried out using difference types of gases in plasma application.

· The recent techniques like micro encapsulation would make the finishing process to be still more effective.

· The same studies could be carried out on different fabrics.

· Various end product could be produced like inner wear and sportswear etc.
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