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                                         I  INTRODUCTION


Textile Industry is one of the nations oldest, most diverse and dynamic segment of entire manufacturing industries. The Indian textile Industry is one of the single largest segment of Indian economy accounting for over one – fifth of the total industrial production. India is known allover the World for its  ancient and rich textile industry and its trade.



Colour is most important in our life. Love for colour is a natural instinct. Colour is the spice of life. Nature is full of fascinating colours. Colour is a matter of perceptional and subjective interpretation, says Shah and Maheswari (2006). Colour application not only improves surface appearance of the substrate but also express emotions and ideas of the wearer explains Phkan and Phukan (2004). The art of applying colour through dyeing has played an important part in adding beauty to the textiles. Colour has played a dominant role in the life of human beings since the time immemorial.



Water is the universal cleaning agent. The textile industry since its beginning has hampered by the large volumes of water required for the preparation and dyeing of cloth. More recently water consumption and waste generation have become considerable concerns for the textile manufacturer and finishers. The textile industry uses large volumes of water and whole range of chemicals for fibre and fabric wet processing like  desizing, scouring, bleaching, dyeing, printing and finishing.



The textile mills discharge large quantities of effluents which are composed of various pollutants. About one million liters of effluents are discharged per day by an average sized textile mill having daily cloth production of 8000kg/day.The direct discharge of effluent in water bodies such as rivers, ponds, streams and lakes. Pollute the water state Grover and Hill (1993). Industrial waste water is clarified to remove turbidity and colour from the effluent streams in Textile industry states Sivaramakrishnan (2008).

 

In the textile industry water is a fundamental element used in production until recently the Indian dye houses and textile factories have not considered the gravity of the discharge problems. The Indian Government has made a firm decision to impose a binding ultimatum on the  sector water can no longer be discharged untreated into the environment.



The environmental pollution is one of the most challenging problem facing the human race at present. Increasing degradation for the environment is posing serious threat of the survival of the mankind views Mittal (2004). These draw backs of dyes prompted the environmentalists to look back for eco-friendly products and technologies. In this context, Singh and Bhattacharya (2005). Opine that environmental considerations are becoming additionally important for both developed and developing countries. Shukla (2005) denotes that the word “Environment” today has become almost inseparable with the terms “Environmental pollution”, “Environmental damage” and “Environmental friendly”. The protection of environment has become a challenge allover the world and environmental regulations are becoming stricter and are forcing the shift of technology towards protecting the environment.



The treatment of the effluent was done by various methods such as adsorption, oxidation, ozonation, coagulation, flocculation and membrane processes. These conventional effluent treatment are not capable to degrade complex structured dye because of their stability to light, oxidizing agents and aerobic digestion. Treating effluent using “greener” methods has become an ecological necessity greener method in the removal of dye from the effluent. It also an attractive alternative treatment if it is an inexpensive and readily available. Some of the low cost non-conventional adsorbents that include waste materials from agriculture and industry such as activated carbon, agricultural solid wastes and industrial by products, natural materials, clays, 
Zeolites, biosorbents such as chitin and Chitosan and Peat biomass. have been identified as a very good alternative in the view of Sudha and Dev (2007).


The cassava peels is a perennial vegetatively propagated shurb cultivated through out the low land tropics for this starchy roots it is of great economic importance to several countries. (Http://www.academicjournals.org/ajb). The cassava was increases in the value of some mineral content of both substrates are the biodegradation period. The cassava used in medical purpose.



Reverse osmosis is a filtration process typically used for water it works by using pressure to force a solution through a membrane. Retaining the solute on one side and allowing the re solvent to pass to the other side. This is the reverse of the normal osmosis process, which is the natural movement of solvent from an area of low solution concentration through a membrane, to an area of high solute concentration when no external pressure is applied (http://en.wikipedia.org).



Cotton is the backbone of the world’s textile trade. Cotton the natural vegetable fibre is the oldest textile fibre and has great economic importance as a raw material for textile cloth. Cotton is the fabric for every home and is one of the most widely produced textile fabric. India was the first country to the use cotton inform deshwar and khmmbra(2006).in a trophical country like India, cotton is the most desirable for making apparels because of its easy availability, comfort, excellent heat conductivity and hygroscopic natural, views Samantha et al., and Moses 2003). Also rate that cotton’s strength, absorbency and capacity to be washed and dyed makes it adaptable to considerable variety of textile products. 



India is the second largest cotton producer in the world and has witnessed the second highest growth in demand for its products across the world in recent years. Over years cotton which  was known more as a fibre for masses is gaining demand and its high value products are enabling this fibre to be  called as fibre of classes.



Desizing is the process in which the size applied to the warp yarn before weaving is removed to facilitate the penetration of dyes and chemicals in the subsequent wet processing operation. About 65% of the cotton used for textile in made into woven fabric. The purpose of sizing is to form coating of sufficiently strong and elastic film around the cotton warp yearns so as to stand the tension during weaving and reduce the breakage. The surface coating of size are stiff, hard, smooth and less absorbent of water in the process of desizing, not only sizing agent but also some natural impurities are eliminated from fibres  views Karmarkal (1999).



The term scouring applies to the removal of impurities commonly found in textile materials. Scouring is the process that removes non-cellulosic impurities adhering to the cotton fabric which is necessary for the subsequent process of dyeing explains Menezes (2002). Scouring is the most important wet process applied to textile materials before dyeing or printing. It is mostly a cleaning process in which the foreign matters or impurities are removed, when the impurities are removed, the cotton becomes absorbent. In fact the success of a scouring process is judged by the improvement in wetability of the scoured material.


The best method for any type of water treatment is to recycle or to recover the pollutants from the waste. The recycling the waste ensure the conservation of the environmental resources, reuse the cost of production, creates opportunity for employment, besides considerably eliminating the load pollution. In fact nothing is water rather the waste today is the resource of tomorrow says Trivedi (2004).
Hence the investigator made an attempt to study the effect of cassava peels to decolourize the effluent with the following objectives. To,

· Assess the pollution load of treated and untreated effluent water.

· Decolourize the effluent using cassava peels.

· Study the effect of desizing and scouring cotton material using untreated and treated effluent water.

· Compare the performance of desized and scoured samples.

There by prove the efficiency of the effluent treatment methods.

II. REVIEW OF LITERATURE

2.1. Textile industry

2.2. Textile wet process

2.3. Environmental pollution

2.4. Effluent water

2.5. History of cassava

2.6. Cotton and its properties
 Textile Industry



The Indian textile industries occupy an important place in the economy of the country because of its contribution to the industrial output, employment generation and foreign exchange earning as observed by Sharma (2005). According to Dhanapandi and Selladurai (2003) textile industry is the second largest employment provider in India after agriculture sector in both rural and urban areas. It is also self-reliant industry, starting from the production of raw materials to the delivery of final products with considerable value addition at each stage of processing.



Indian textiles are known for their fine quality and captivating colors and have attracted connoisseurs from an all parts of the world for ages. Textiles from India bear the imprint of the fine craftsmanship of India weavers and the exquisite quality of Indian textiles has been hailed from ancient times Encyclopedia of Textiles (2005).



Sekar (2002) points out that India has a large pool of textile workers experienced in latest technological skills and the Indian textile industry has a strong base in terms of trained scientists, expertise, manpower caliber with entrepreneurial spirit, raw material availability, machinery, equipment, processing, testing and evaluation.



Indian cotton textile industry has a high export potential, because of cost competitiveness which is driving the Indian basic yarns and grey fabrics in international commodity markets. Small and flexible batches of apparels are being manufactured in India and provide a large variety of casual wear and leisure garments at significantly lower price Rani and Singh (2004).

 Textile Wet Processing



Textile pretreatment is a series of cleaning operations starting from the raw stage of the fiber. According to Nishkan and Verma (2003) the aim is to prepare fabrics for subsequent processing operations such as dyeing, printing and finishing which are also called as wet processing.



Wet processing of textile material is concerned with chemical essential for the process called “Common chemicals”, which include acids and alkalis, oxidizing and reducing agents, electrolytes, pH, buffers and stabilizers without which no process can be performed. Water is the main ingredient for wet processing. And it is The highest consumed commodity in the textile wet processing industry view Teli et al. (2004) and Shukla (2005) emphasize that water needs to be purified mainly for its hardness to bring within tolerance limits.



The three categories of wet processing namely pretreatment, colouration, and finishing are adopted for better and pleasing results in textile, describe Shukla (2005). It is necessary to remove the improving the efficiency of the dyeing process Ren (2000).


The removal of size is necessary for obtaining absorbent fabric to make it suitable for further processing. The process of size removel from the grey cloth is known as desizing, defines Kathiervelu (2002). Scouring helps in removing naturally occurring impurities from the fabric in addition to the leftovers of added impurities, describe Shukla (2006) and Patra et al., (2004). Bleaching makes the fabric white and impurities are removed by the use of chemicals such as peroxide or chlorine bleaching compounds. It helps increasing absorbency of dyestuff, reports Meno (2000). Mercerization is a process applied to cotton fabric using strong caustic soda or certain other reagents to charge the morphological feature of that fibre, state Pardeshi (2004) and Executive pages (2005).

Environmental Pollution



The word pollution is derived from the Latin word pollutionem, the meaning to defile or make dirty states Kudesia (1998), Pollution is undesirable charge in physical, chemical or biological characteristics of our basic amenities (air, land and water) causing harmful effects on our life or that of other desirables species and cultural assets express Tripati et al (2001). Pollution can also be defined as “the addition of any foreign material like inorganic, organic biological or radiological or any physical change occurring in nature which may harm or affect living organisms directly or indirectly, immediately or affect living organisms directly or indirectly, immediately or after a long time” ( Couis and Forbes, 1992). According to the National Research Council Committee (1991). Pollution is the unfavorable alteration of our surroundings. Wholly or largely as a by product of man’s actions, radiation levels, chemicals and physical constitution and abundance of organisms.Environment pollution is classified into various groups, the pollution of air is termed as the atmospheric pollution, the pollution of hydrosphere or water is termed as water pollution, while pollution due to disposal of waste water is termed as industrial effluent pollution.



The present processing methods are causing enormous damage by the way of water pollution by releasing toxic chemicals non-biode gradable dyes, total dissolved solids end sludge from effluent plants, wains Mathiazhagan (2004). The severity of the pollution created during wet process that textile material undergoes depend on the impurities of the input materials. 
 Air pollution


Air constitutes about 20 per cent of men’s daily intake by weight. Human beings breath nearly 22,000 time a day inhaling about 18kg of oxygen. Thus pollution of air may have profound health effects and other consequences. The atmosphere together constitutes less than one per cent. These values essentially remain constant upto 50,000 attitude states Krishnakannan (1997). Sampath (2003) opines that the atmosphere is considered polluted if the concentration increase or decrease dramatically, to induce an nil effect on human health or his environment in general apart the eject of any foreign material into the atmosphere constitutes a pollution phenomenon.



The major sources of air pollution are transportation engines, power and heat generation, industrial processes and the buring of solid waste, remarks Nishkam (2000). Air pollution is regarded as the grave danger the healthy substance of all forms of life on this earth. The foremost thing which deserves to be carried out has been to educate the people that the atmosphere has been not meant to be damp for all kinds of pollutants (WHO, 1991).

Noise pollution

         

Noise is a unwanted sound which increased fatigue and under some industrial conditions it causes deafness view Bhatia (2003).According to Thomas (1991) noise pollution is not only the result of human activities but sound from various sources like construction sites industries also affect the environment.



Noise intensity is measured in decibel units, subjected to 45 decibels the car registers pain, but hearing damage being at a much lower level, about 85 decibels. The duration of the exposure is also important. There is evidence that among young Americans hearing sensitivity is decreasing year by  year because of exposure to noise including excessively amplified music remarks CPCB (1997).

 Water Pollution



Water is essential to all forms of life. The surface of earth measures 50,000 million hectares in area; when a pollutant is introduce into subsystem of the environment, it can find its way into the water pollution states Bhatia (2003). According to Tripati and Sudharanigovil (2001) water pollution may be defined as the entry of foreign materials in water to render it unfit for a specific use or alteration in physical, chemical and biological characteristics of water which may cause harmful effects of human and aquatic biota, it disturbs the normal uses of water for irrigation, agriculture industries, public water supply and aquatic life.



Water pollution is the main cause of the high incidence of typhoid, hepatits and other intestinal infections remarks Archeivala (1998). Water pollution may also be defined as addition of excess of undesirable substances to water that make it harmful to man, animal and aquatic life, or other wise causes significant departures form the normal activities of various living communities in or around water state Asolekal and Yogita (2000).



Water pollution is a by-product of rapid and unplanned industrial progress and over population. Discharge of trade effluent or any other liquid, gaseous and solid substance into water. The contamination of water by foreign substances may be direct or indirect and likely to cause nuisance and render such water harmful or injurious to public health, safely, domestic, commercial, industrial, agricultural and other uses or to life and health of animals, plants or aquatic organisms states Bala (2005).



2.4. Effluent water



The coloured industrial water is known as effluent water states Shukla et al.,(1992). Any process or activity may not consume the entire input. A large percentage is returned as waste water. Seventy percent of water becomes waste that is called as effluent water Rosa (1997).According to Manivasakam (1997) water is not only a ‘vehicle’ to carry /fix the dyes but it is the medium under which all the wet processes could be carried out. Water is the best solvent for dyes and chemicals and the water discharged from after wet processes is known as effluent water. Waste water from textile industry destroys the quality of water body in which they are disposed affecting the marine life opines, Krishnagopal (2004).



Wastes can be broadly classified into four categories as hard to treat waste, says Soshi (2005). The waste which persists or resists to normal treatments are referred as hard to treat waste. Those waste water includes colour, metals, phosphate, phenols and certain organic metals specially surfactants which resist bio-degradation. Extremely expensive and very difficult process will be involved for their removal through waste water treatment Kudesia (1998).

METHODS OF TREATMENT


Textile waste water is generally characterized by high concentration of COD, BOD, Suspended solids, heavy metals, extreme pH, elevated temperature and colour, observe Kilduff (2000) and Hu (2001). According to the various applications and uses of water to the varied activities and to the heterogeneous chemical or biological contents of waste water, the treatment technologies are highly diversified, comment Lichtfouse et al., (2004).



Depending on the source and on the water quality, effluent treatments, either mechanical, biological, physical, thermal or chemical processes or their combinations may be applied suggest (UNEP) United Nation Environment Programme (2003).Different methods of effluent treatment as quoted by oppencander (2003) are given in Table I.

TABLE I

DIFFERENT METHODS OF EFFLUENT TREATMENT

	Mechanical
	Biological
	Physical
	Thermal
	Chemical

	Screens

Sieves

Scrapers

Rakes
	Anaerobic

Aerobic

Activated

Sludge or Rotating

Bio contractor
	Floatation

Precipitation

Sedimentation

Coagulation

Flocculation

Adsorption

Descorption

Micro filtration

Nano filtration

Reverse ognwsis

Ultra filtration
	Crystallization

Distillation

Evaporation

Incineration

Disinfection
	Absorption

Neutralization

Ion exchange Oxidation


· 
The unit operations necessary to be carried out for complete treatment of an effluent have been classified into following categories: Primary treatment, Secondary treatment  and Tertiary treatment

Primary treatment



The primary treatment processes are intended to treat effluents for admission to secondary treatments. It removes floating solids. It includes screening, equalization and neutralization (Paul,R. (1995).

The primary effluent treatment involve:

a. screening ,b.sedimentation, c.equalization, d.neutralization and e.coagulation / flocculation and floatation.
a) Screening



The first and foremost treatment is removing the undissloved materials accomplished by screening and sedimentation, states Arunder (2000).Screening helps in removing coarse matter like lint, fibres, heavy and readily settable small particles of dirt says Raniandnegi (2007).

b) Sedimentation



The sedimentation process may be required to be carried out at various stages of effluent treatment where in precipitates are generated and need to be settled down using mostly gravity or sometimes mechanical accessories to accelerate the setting, views Sarkis (2002).

c) Equalization



Equalization maintains the uniformity of the waste water characteristics, Equalization is done by mixing highly concentrated waste with very dilute waste for obtaining an effluent, says Rani and Negi (2007). Particularly pH, temperature and BOD. It is done by holding the effluent for 24 hours in a tank, points out Shroff (2001).

d) Neutralization



A wide variety of alkalis and acids are used in different types of wet processes. The range includes from strong acids and alkalis to weak ones. The effluent needs to be treated further biologically and for this purpose it is essential to maintain the pH between 6 to 9. In the process of naturalization, acids like sulphuric acids or Hcl is added to the alkaline effluent or lime/ caustic soda /soda ash is added to the acidic effluent to bring the pH to the desired range explains Rani and Negi (2007)

e) Coagulation /Flocculation and floatation



Fine suspended colloidal particles in an effluent are difficult to settle down, for which coagulate seems to be the economical technique. On addition of certain chemicals, called coagulants, the colloidal particles in an effluent are destabilized and aggregated to form larger particles, which can settle down rapidly making their removal efficient, observe Wang et al., (2004).



Secondary Treatments



The mechanical forms and chemical agents used in the primary treatment remove the suspended matter and to some extent even colour. The subsequent treatment is the biological treatment called secondary treatment, to break down the complex organic molecules to simpler substances. Such secondary treatments are categorized into aerobic and anarerobic cites Drinan (2002).





The textile effluents, after the primary treatments are treated mainly by aerobic biological techniques applying any of the following methods.

· Activated sludge process

· Aerated lagoons process

· Trickling filtration process

Activated Sludge Process



It is the most versatile technique for treatment of textile effluents causing upto 90% BOD reduction. The textile processing waste water after clarification is red to a tank in which microbial flock is already suspended and oxygen is introduced by mechanical means. The effluent in the tank so that adequate micro organism population is maintained, states Shukal (2005).

Aerated lagoons process


These are the activated sludge units without sludge return. The holding tanks are large in size with 3.5m depth and lined with cement or preferably inert material like rubber or polyethylene, state Ratledge and Kristiansson (2002). The effluent from the lagoons contains bacteria and hence further biological purification is necessary it involves removal of the generated biological solids, views Grady (1998).

Trickling Filtration Process



Being the oldest form of biological waste water treatment, it is also known as bio filtration or percolating filtration materials with large surface area are packed in the form of a bad and the waste water is spread over it. The bacterial slimes produced on the surfaces of packed material oxidize the organic matter present in the waste water during its passage through the bed. The effluent emerging out of the filter contains suspended mater and is allowed to settle and then discharged explain Punmia and Jain (2005).

Tertiary Treatments



The tertiary treatments for the effluents are termed as advanced waste water treatment. These are mainly applied with specific purpose, such as removal of dissolved in organic solids, which includes heavy metal ions, removal of the final traces of organics matter, disinfection of the effluent by removal of bacteria and others, states Drinan (2000). 

The major techniques are as follows,

· Chemical coagulation, Chemical oxidation, Biological oxidation, Adsorption and Membrane separation.

Chemical coagulation



The effluent water from the secondary waste water treatment is subjected to coagulation and flocculation by using in organic chemicals like alum lime, iron and magnesium salts. The coagulation process removes the suspended as well as colloidal matter. The removal rate depends highly on the particle size, charge on the particle and the density of the particle. Higher the particle size and higher the density coagulation is accelerated, Aver Salvato et al., (2003).

Chemical Oxidation



The textile waste water can be effectively treated with chemical oxidizing agents like ozone, hydrogen peroxide, chlorine dioxide or chlorine. These oxidants are mainly useful for decolourisation of effluent containing dyestuffs. Ozone is used effectively to destroy the colouring matter over a wide range of pH 2-1 although the mechanisms are different at different pH levels. Below pH 6 it is present as O3 and selectively reacts with the double bonds in a dye molecule and above pH 8 it forms hydroxyl radicals, as is the case with hydrogen peroxide, and reacts with different type of organic molecules non-selectively, explains Shukla (2005). Solubility of dye is important for the decolourisation reaction to occur view Rajani et al., (2001).

Biological Oxidation



These systems are very difficult to operate due to complex nature of the textile waste water arising out of a large number, dosage and variety of chemicals, dyes and auxiliaries used. The biological systems are highly sensitive to upset with the change of the ingredients, pH and temperature remark Omelchenko et al.,(2005).

Adsorption Systems



Complete molecules of the contaminants can be adsorbed effectively and increase the possibility of their reuse. The system works on the principle of the adsorptive separation and hence, increase the possibility of concentrating the species to be able to reuse. In contrast to oxidation treatment, there is no destruction of the molecules. Also, it is cost effective even for very dilute solutions. The absorbent after use may either be regenerated or incinerated, state Henze (2004) and Pandey (2004).



Chitin, Chitosan, cellulosic biopolymers, which are available in abundance, may be used to make activated carbon as a cheap adsorbent, view Goosen and Shayya (2000).Fixed bed columns made up of these absorbents are generally used with a precondition that almost all the in solubles are removed from the effluent before subjecting it to adsorption process are more useful in final polishing of the treated effluent water so that it can be comfortably used for recycling, Salvato et al., (2003).

Membrane separations



Industrial Filtration and separation mostly makes use of membrane due to their reliability in purification. Particularly for water treatments such as purification and for recycling water, these are extremely useful, points out Hu (2001).



Various techniques are used in membrane separation such as micro filtration, ultra filtration, reverse osmosis and nano filtration. Depending on the technique used, finest of the solutes are removed from water, including even the bacteria view Judd et a., (2003).

Micro Filtration (MF)




Micro porous membranes enable liquids to flow through them normally. Pore size is around 100angstrom. Micro filtration separates materials in suspension (Particles of 0.1 micro and above) from those in solution. It copes with the effluents containing detergents and dispersing agents. Micro filtration is not a satisfactory end-treatment, but may be used for the partial removal of colour and organic materials before sewage or before reverse osmosis or activated carbon treatment (Agrawal, 2006).

Reverse Osmosis (RO)



Reverse Osmosis (RO) is the most economical methodof removing 95% to 99% of allcontaminants. The pre structure of RO membranes is much tighter than ultra filtratinmembranes. RO membranes are capableof rejecting pratically all particles, bacteria and organics >300 daltons molecular weight (including phrogens). Natural osmosis occurs when solutions with two different concentrations are separated by semi-permeable membrane. Osmotic pressure lives water through the membrane; the wae dilutes the more concentrated solution; and the end resultis an equilibrium. 



In water purification systems, hydraulic pressure is applied to the concentrated solution to count extract the osmotic pressure. Pure water is driven from the concentrated solution and collected downstream of the membrane Because RO membranes are very restrictive, they yield very slow flow rates. Storage tanks are required to produce to adequate volume in a reasonable amount of time.

2.5. History of cassava


The cassava, cassada, yucca manioc, mogo or mandioca or kappa is a woody shrub of the Euphorbiaceae spurge family native to south America that is extensively cultivated as a annual crop in tropical and subtropical regions for its edible starchy tuberous root, a major source of carbohydrates. Cassava is the third larges sources of carbohydrates for human food in the world, with Africa its largest centre. The flour made of the roots is called tapioca.

Processing and toxicity


The leaves cannot be consumed raw because they contain fue and bound eyanogenic glucosides. These are converted to cyanide in the Presence of linamarase, anaturally occurring onzyme in cassava. Cassava varieties are often categorized as either “Sweet” or “bitter’ signifying the absence or presence of toxic levels of cyanogenic glucosides. The so-called ‘sweet’ actually ‘not bitter’.

Importance and uses of cassava

· The bitter variety of manihot root is used to treat diarrhea and malaria

· The leaves are used to treat hypertension headache, and pain.

· Cubans commonly use cassava to treat irritable, bowl syndrome, the paste is eaten in excess during treatment.

· As cassava is a gluten free natural starch, there have been increasing incidences of its appearance in western cuisine as a wheat alternative for sufferers of coclioc diseases.


In many counties, significant research has begun to evaluate the use of cassava as an ethanol biofuel.


In china, dired tapioca are used among other industrial application as raw material for the production of consumable alcohol and emerging non-gain feedstock of ethanol fuel, which is a form of renewable energy to substitute petrol (gasoline). Under the development plan for renewable energy in the 11th five year plan in china, the targent is to increase the application of ethanol fuel by non-grain feedstock to 2 million tonnes and that of bio-diesa to 200 thousand tonnes by 2010. This will be equivalent to a substitute to 10 million tonnes of petroleum. As a result, cassava  chips have gradually become a major source for ethanol production (www.wikipedia/encyclopedia.com)

Cassava peels


The cassava peels was assessed for ten days through biodegradation cassava peels is the skin of the peeld while the environmental condition with the aim of producing. Chaff that result from processing the root into ‘foo foo’ high quality product. The cassava peels as poultry feed ingredients it has been organisms especially fungi has been indicated to be discovered that they are high in fiber hence this limit their promising in degrading structural carbohydrates such as utilization, as cellulose, hemicelllulose and lignin and in degrading. http://www.accessgambia.com/information/cassava.html)

Cotton



Cotton was first grown about 4000 years ago in India. Parthiban and Rao (2003) suggest that the India climatic condition and constituents of soil were considered as some of the conductive factor for the growth of cotton in this part of the Globe. Cultivation of cotton in Europe and other parts of world was stated around 7th century. Even the invention of various man made fibres, which can be produced with desired properties are not able to complete with this ever demanding fibre n popularity.



Cotton is the first major and worlds leading textile fibre with some 20 million tones grown every year by about eighty producing countries observe Shrma et al., (2003) and Rai (2004). The word cotton is derived from Arbic language and is pronounced as “Cutan” kutan and autan. Cotton in today’s first moving world is still natures wonder fibre providing thousands of useful products and supporting millions of job seekers as it moves from the field to fabric and is rightly considered as “white Gold’. According to Mahalingam (2001) and King of textile fibres by Lyre (2000). Cotton enjoys an extremely positive image due to its naturalness and gentleness to the human skin Shivaleela et al., (2004).



Since centuries, cotton has been used for appear purposes because of its well known advantages like ability to take up a wide range of dyestuff, low cost production and comfort during wear. Cotton possess many useful characteristics such as comfort, it is soft and easy to handle, has good absorbency, colour retention, good strength is machine washable and easy to sew (John et al., 2003).



Presently cotton is classified into five staple length categories as short, medium and medium long, long and extra long. This classification is not sufficient as other properties such as micro naive, maturity, uniformity ratio and bundle strength are equally important in deciding the spinning utility of cotton, reports Vivekanandan and Doke (2003).
III. RESEARCH DESIGN



The methodology pertaining to the study on “Efficacy of Desizing and Scouring Processes Using Selected Recycled Effluent Water” is discussed under the following headings:

3.1. 
Collection of treated and untreated effluent water from the industry

3.2. 
Studying the Physico chemical characteristics of untreated and treated effluent water

3.2.1. Potential Hydrogeni (PH)

3.2.2. Colour

3.2.3. Total suspended solids (TSS)

3.2.4. Total Dissolved Solids (TDS)

3.2.5. Chemical Oxygen Demand (COD)

3.2.6. Biological Oxygen Demand (BOD)

3.2.7. Total Hardness

3.2.8. Total Alkalinity

3.3.
Effluent treatment using agro waste

3.3.1. Collection of Agro waste

3.3.2. Optimization of effluent treatment parameters

3.3.2.1. Concentration of cassava peels

3.3.2.2. Optimization of time

3.3.2.3. Actual effluent treatment

3.4. 
Reuse of treated effluent for pre-treatment

3.4.1. Selection of fabric

3.4.2. Use of cassava peels treated effluent for desizing

3.4.3. Use of cassava peels treated effluent for scouring

3.5.    Reuse of Reverse Osmosis (RO) treated effluent

3.5.1. Use of RO treated effluent for desizing

3.5.2. Use of RO treated effluent for scouring

3.6. 
Nomenclature of desized and scouring samples using cassava peels and RO treated water

3.7.    Evaluation of desized and scoured samples 

3.7.1. Subjective evaluation through visual inspection

3.7.2. Objective evaluation

3.7.2.1. Fabric weight

3.7.2.2. Fabric Thickness

3.7.2.3. Tensile strength and elongation

3.7.2.4. Fabric stiffness

3.7.2.5. Drapability
3.7.2.6. Wettability and absorbency test

3.7.2.6.1. Drop test

3.7.2.6.2. Sinking test

3.7.2.6.3. Capillary rise test

3.8. Statistical analysis

3.1. Collection of effluent water



The Reverse Osmosis and untreated effluent water were collected separately in two individual air tight 10litres capacity containers from Alwin dyeing unit in Tirupur. Two liters from each of the effluent samples were used for physio-chemical analysis purpose (Plate I). The remaining treated and untreated effluent were used for further study.
3.2. Studying the physico-chemical characteristics of effluent



The major physico-chemical parameters that were taken into consideration for analysis were PH, colour, amount of total dissolved and suspended solids, biochemical oxygen demand and chemical oxygen demand, Alkalinity, hardness as suggested by Shukla (2005).



In order to identify the pollutants present in the treated and untreated analysis was carried out following the standard procedure:-

3.2.1. Potential Hydrogen (PH)



Ansari (2008) defines PH is the measure of inteunity of acidity or alkalinity and determines the concentration of hydrogen ions present in water. It is one of the most important parameter as it indicates instantaneously, the acidic or alkaline condition of the effluent water states Kenkel (2002). PH can be measured using a litmus paper – PH indicator with a colour scale or a specially designed voltmeter, called PH meter, recommends  Alexander (2000).



Before measuring the pH of the sample, the pH meter was standardized using a standard buffer solution neared to the pH of the sample to be tested. The pH of the sample was first determined by pH paper and then confirmed by pH meter. Standard buffer solutions were prepared using ready buffer tablets with known pH values and distilled water with a pH 5.6 – 6.3, as suggested by Adams (2003). After standardizing the equipment, the electrodes of the pH meter were dipped in the sample and the system was allowed to stabilize to take final reading.

3.2.2. Colour



The effluent centeclis dyes in higher concentration which impart colour to the receiving streams colour is considered as a prominent pollutant of dye house effluent as stated by Manivasakam (1997). Determination of colour was expressed in Hazen units. Colour of water is extremely pH dependent describe Silonigoel et al., (2005). Colour was measured and compared against standard solution. The standard solution was prepared by dissolving 1.246g of potassium cheoro palatinate 1.0g of cobaltous chloride hexahydrate in distilled water, then add 100ml with distilled water. Then added 100ml of concentrated hydrochloric acid and make upto 1000ml with distilled water.  The colour of this standard stock solution is 500 hazen units. The colour of the effluent water sample was compared with standard solution visually by working with standard solution visually by working vertically downwards. The reading was calculated using the following formula,





A X 50






    B

Were,
A = estimated colour of a diluted sample


B = ml sample taken for dilution

3.2.3. Total Dissolved Solids



The dissolved matter present in a waste water is usually referred as total dissolved solids. The colloidal and dissolved impurities produce turbidity in the receiving waters states Krishnagopal (2004).



The effluent water was first filtered, then 100ml of it was filtered. It was kept in the dry weighed evaporating disc and evaporated to almost dryness preferably on a sand bath care is to be taken. It was then transferred to an oven then it was heated. Then it was cooled in a desicator and weighed. Then the solid dissolved in the effluent water is determined by the remaining solids in the filtered water. The solid contents is determined by the following formula,

 Weight of solids in filtered sample (g) X 106
 Volume of sample (ml)

3.2.4. Total Suspended Solids



Total suspended solids (TSS) is a very important quality parameter for both pure and waste water. It is also serves as waste water treatment standard. The non filterable residue present in water is usually referred to as suspended solids states Spellman (2003).



The amount of total suspended solids in effluent water was determined by filtering a well-mixed sample through 0.2 m, 24 mm diameter membrance and the membrane filter was placed in a Gooch crucible and the residue retained on the filter was dried in an oven for exactly one hour at a constant weight at 103-105°C. The increase in weight was reported as the total suspended solids as recommended by   Lee et al., (2000). Formula for calculating the amount of total suspended solids, as per Thorpe (2002) is as follows:-





      (C-D) X 100

Volume of the sample

Where, 
C=weight of the filter and crucible plus dried residue, mg



D =weight of the filter and crucible, mg.

3.2.5. Biological Oxygen Demand (BOD)



BOD is the quantity of dissolved oxygen which is able to  oxidize the organic compounds in the water with the assistance of micro-organisms under defined experimental conditions, define, Rump (2000). This is an empirical, semi quantitative method, based on oxidation of organic matter by suitable micro-organisms during a period of the five days, States waites (2001).


BOD can be determined by estimating the dissolved oxygen in water before and after incubation at 20ºC for five days. One ml of each of manganous sulphate and alkali iodide solution were added to the water sample taken for analysis and mixed well. The brown precipitate formed was then dissolved and neutralized by adding one ml of sulphuric acid. Two sets of samples, 150ml each were taken in separate BOD bottles and stoppered without any air bubbles. One set of BOD bottle was inoculated with small amount of micro-organisms and kept for incubation for duration of five days at 20ºC in the BOD incubator (Plate-II) and the other set of the sample was used to determine the dissolved oxygen count immediately.



The dissolved oxygen was estimated by titration. Two drops of starch were added as an indicator. The titration was carried out against standard sodium thiosulphate solution, until the blue colour disappeared, which was taken as the end point as suggested by Henzen et al., (2001). BOD of the samples in milligrams/litre was calculated as per the formula recommended by Gopal (2004).

     [{initial-final D.O. of the sample} – {initial-final D.O of the blank}] X  Normality of sodium thiosulphate solution X 8 X  100

Volume of the sample (ml)

Where, 
D.O 
= dissolved oxygen



8 
= equivalent weight of oxygen
3.2.6. Chemical Oxygen Demand (COD)



COD is the amount of oxygen consumed per liter under the conditions of the experiment, required by the organic substances in water to oxidize them by a strong chemical oxidant, define Bauman (2000). The chemical oxygen demand can be taken as a measure of the extent to which an effluent will deoxygenate a water course, the organic material is oxidized chemically rather than biologically views Bhatia (2003).


Fifty ml of the sample was taken in a refluxing flash. A pinch of mercuric sulphate salt, 5ml of sulphur sulphate and 5ml of silver sulphate and 5ml of potassium dichromate solution were added to it. After addition of 20ml of concentrated sulphuric acid, the sample was refluxed for 3 hours. After cooling the contents were diluted with distilled water and titrated against ferrous ammonium sulphate solution of 0.1N using ferrion as an indicator. Appearance of reddish brown colour was taken as the end point. A blank was also carried out using 50ml of distilled water as suggested by Alley (2000) COD was calculated as per the formula given by Wang et al., (2004).

{Blank titre value – sample titre value }X normality of ferrous ammonium sulphate solution X 8X1000

            Volume of sample (ml)

Where 8 = equivalent weight of oxygen

3.2.7. Total hardness



The total hardness is a measure of the capacity of water to precipitate soap, opines De (2003). Total hardness of the sample was determined using the Ethylene Diammonium tetra Acetate (EDTA) titrimatic method, as suggested by Parkin et al., (2002).



Fifty ml of the sample was taken in a conicalfiax and 5 ml ammonia buffer solution and 0.2g of Eri chrome Black. T Indicator was added and titrated against 0.01m EDTA solution. The end point was noted as the colour charge from red to blue. Total hardness was obtained in milligram per litre by multiplying the volume of the added EDTA  by 20.
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3.2.8. Total alkalinity



Total alkalinity is a measure of the alkaline nature of water and it refers to the capability of water to neutralize the acid if present. Total alkalinity was determined by the potentiometric titration of sample against a standard solution of strong acid as suggested by Nollet et al., (2000).



Fifty ml of the sample was taken in a conical flask to which one ml methyl red and 5ml bromocresol green (mixed indicator) were added and titrated against 0.02N sulphuric acid. The end point was the colour change from blue colour to pink. Total alkalinity was calculated using the formula,


     



  50XNXV

Volume of the sample (ml)
Where,
V= volume of acid added (ml) 



N = Normality of standard acid

3.3. Effluent treatment using Agro waste



Cassava peels are agricultural by product that is currently of no economic value. They consist of tiny been-like particles and are considered as waste product during sago production says Prakash and Sivamani (2008). It was reported that the cassava peels consist of high amount of ligno cellulosic materials possible to carbonize or phrolyse the materials to form a porous carbon that it suitable to be used as absorbent.
Hence the investigator selected cassava peels to decolourize the effluent for the study.
3.3.1. Collection of Agro waste



The cassava peels were collected from local chips making shop. The outer brown colour thin peels were removed carefully from the white thick inner layer. The cassava peels were washed thoroughly and dried well in the direct sun light for a period of seven hours.

3.3.2. Optimization of effluent treatment parameters



To determine the optimum values of various parameters for treating the effluent using cassava peels optimization was done.

3.3.2.1. Concentration of cassava peels



Hundred milliliter of effluent was taken in different 250ml beakers. The cassava peels were added into the beaker at various concentrations namely 10,20,30,40 and 50 per cent the optimum peels. The visual evaluation was done by a panel of judges considering of 25 post graduate students mastering in Textiles and clothing.



Based on the panel members views,40 per cent concentration was considered as optimum concentration.
3.3.2.2. Optimization of time



Forty grams of cassava peels were added into a 250ml     conical flask 100ml of effluent. Decolorization of the effluent was visually observed at various time intervals by 24 hours, 48 hours, 72 hours, 96 hours and 120 hours. The visual evaluation was done by panel members.



Based on the view 48 hours was considered as optimum time for effluent.
3.3.2.3. Actual Effluent Treatment



Two flower pots made out of cement were used for treating the effluent which had a hole at the bottom of it to drain the treated effluent water. Gravels collected were spreaded over the lowest portion of the pots for about one inch of pot height. Over the stones, 500 grams of cassava peels were filled in each pot. In between the gravels and cassava peels fine nylon mesh was placed to allow filtration of the treated effluent water. Ten liters of effluent was poured into first pot. The treated effluent water was collected after five hours and poured into second pot containing 500 grams of cassava peels and gravels (Plate III). At the end of five hours the fully treated effluent was collected in a tray and centrifuged at 4000rpm for 20 minutes to settle out the solids derived from cassava peels. Centrifugation increase the effect of gravity of suspended solids and resulting in settling down of solids. The treated effluent water was collected in a container for further study.
3.4. Reuse of treated effluent for pre-treatment

3.4.1. Selection of fabric



Cotton is characterized by excellent properties like absorbency, biodegradable, breathable, non-allergic heat resisting, high wet strength and water receiving capacity.Hence the investigator selected 100 per cent cotton plain weave material for the study. Ten meters of long cloth material was procured from S. Kandaswamy Chettiar & Co., Coimbatore. One meter was kept aside as original and the remaining material was cut into four equal parts namely A, B, C and D.
3.4.2. Use of cassava peels treated effluent for desizing



As stated by Roda (2008) cotton fabrics need to be desized before further processing. It is advisable to determine the type of sizing material present in the fabric so as to facilitate their removal says Moghe and Khera (2003).



“Desizing” plays a major and very important role in achieving a perfect fabric feel, explain Moghe and Kehra (2005). It is to remove the sizing ingredients present in a cloth to make it suitable for further processing explains NIIR Board (2004) and Sivaramakrishnan (2005).



The selected cotton material (A) was desized using cassava peels treated effluent following the procedure described by Moses (2007). The procedure used for desizing is given in Appendix.
3.4.3. Use of cassava peels treated effluent for scouring



Scouring is the process that removes non-cellulosic impurities adhering to the cotton fabric which is necessary for the subsequent process of dyeing explains Menezes (2002). The selected cotton material (B) was subjected to scouring process. The effluent treated by using cassava peels was used for scouring The procedure used for scouring process is given in Appendix.

3.5. Reuse of Reverse Osmosis (RO) treated effluent



Reverse osmosis is a process where water is demineralized using a semi permeable membrane at pressure and is most commonly observed in all effluent plants (Plate IV). (http://en.wikipedia.org/wiki/reverseosmosis)



The reverse osmosis treated effluent collected from the dyeing unit was used for desizing and scouring of cotton material for the study.
3.5.1. Use of RO treated effluent for desizing



The selected cotton material (C) was desized by using RO treated effluent water following the standard procedure suggested by Moses (2007).
3.5.2. Use of RO treated effluent for scouring



The selected cotton material (D) was scoured by using RO treated effluent water following the standard procedure.

PLATE III
ACTUAL EFFLUENT TREATMENT
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3.6. Nomenclature of the sample

Nomenclature of desized and scoured cotton samples using cassava peels and RO treated effluent water is given in Table I.

Table I

Nomenclature of the sample

	S.No
	Sample
	Description

	1
	O
	Original

	2
	ACDE1H
	Sample A cassava peels used effluent for desizing maintaining 1 hour duration

	3
	ACDE2H
	Sample A cassava peels used effluent for desizing maintaining 2 hours duration

	4
	ACDE3H
	Sample A cassava peels used effluent for desizing maintaining 3 hours duration

	5
	BCS1H
	Sample B cassava peels used effluent for scouring maintaining 1 hour duration

	6
	BCS2H
	Sample B cassava peels used effluent for scouring maintaining 2 hours duration

	7
	BCS3H
	Sample B cassava peels used effluent for scouring maintaining 3 hours duration

	8
	CRODE1H
	Sample C Reverse Osmosis used effluent for desizing maintaining 1 hour duration

	9
	CRODE2H
	Sample C Reverse Osmosis used effluent for desizing maintaining 2 hours duration

	10
	CRODE3H
	Sample C Reverse Osmosis used effluent for desizing maintaining 3 hours duration

	11
	DROS1H
	Sample D Reverse Osmosis used for effluent scouring maintaining 1 hour duration

	12
	DROS2H
	Sample D Reverse Osmosis used for effluent scouring maintaining 2 hours duration

	13
	DROS3H
	Sample D Reverse Osmosis used for effluent scouring maintaining 3 hours duration


C – Cassava peels

DE – Desizing
              S - Scouring

1H – One hour

2H – Two hours
3H – Three hours

RO – Reverse Osmosis
3.7. Evaluation of the desized and scoured samples



The desized and scoured cotton samples using cassava peels and RO treated effluent water were displayed for evaluation.

3.7.1. Subjective evaluation through visual inspection



A panel consists of 25 post graduate students specialised in textiles and clothing, Avinashilingam University, Coimbatore were selected as judges. A proforma was formed which included the criteria namely general appearance, texture, and lusture. The samples were displayed for easily evaluation. The judges were asked to evaluate the samples using the proforma which is given in Appendix IV.
3.7.2. Objective evaluation



Textile testing as a whole refers to the various testing done on textile materials which may be inside the laboratory as well as in natural setting describes Raul (2005).

3.7.2.1. Fabric weight


Fabric weight is the relative weight of the fabric and expressed as the weight of a particular size of piece as grams / square meter or ounces / square yard, view Angappan and Gopalakrishnan (2006).Fabric weight of the original and finished samples were determined using G.S.M cutter. It is a devise to cut circular specimen of the 100 square cm of fabric. Original and finished samples were cut using G.S.M by rotating the handle with pressure. The cut samples were weighed using digital balance. The values obtained directly from the readings on the balance. The value in grams multiplied by 100 gives the final value. The samples  weighed for five times and values were entered (PlateV).

3.7.2.2. Fabric Thickness



Based onBS2544:1954 the principle of fabric thickness is the determination of the thickness of a compressible material that is fabric consists of precise measurement of the distance between two plane parallel plates when they are separated by the cloth, a know arbitrary pressure between the plates being applied and maintained defines Booth (1996).



Hungarian Thickness Gauge was used to determine the thickness of the original and finished samples. The gauge consists of pressure foot and anvil. Pressure was given to the foot to make the gauge dial. Zero. The sample was placed between the cleaned pressure foot and anvil without any pressure. The reading shown by the dial was noted. For a single sample thickness was determined at five different places away from two inch of the selvedge (Plate VI).

3.7.2.3. Fabric Stiffness



Stiffness is an important characteristic of a fabric. The principle behind the stiffness test is to measure a particular length of a fabric specimen of specified dimensions which when used as a cantilever bends to a constant angle under its own weight (BIS2000).



As per Basu (2007) the stiffness of the sample were determined by Shireley Stiffness Tester. The specimens from original and finished samples of six inches length and one inch width were cut using template provided with the tester. Each rectangular strip was mounted over a horizontal platform and pushed along with the template to overhang until the edge of the fabric were coincide with index line. The readings were noted in centimeters pointed in the template. Four readings were taken from each specimen with each side up. First at one end point and then the other. The mean value of the four readings were calculated as a single reading. Five specimens from each samples were tested for five times (Plate VII).
3.7.2.4. Fabric Strength and Elongation



The strength required for a fabric depends on its end use. Tensile strength is the maximum tensile force recorded by extending the test piece to breaking point. Elongation is the increase in length of the specimen from its starting length expressed in units of length, informs Saville (1999).



The samples of original and finished samples were tested for tensile strength using Eureka cloth tensile strength tester.12 inch X 2 inch specimen from each sample were cut both in warp and weft direction of the fabric two inches 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 was taken. Elongation reading was noted from the elongation scale. The specimen was removed and the machine positioned back to original and the five specimens of booth directions from each samples were tested and readings were noted. Plate VIII.
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3.7.2.4. Drape



Drape is the term used to describe the way a fabric hangs under its own weight. It has an important bearing on how good a garment looks in use informs saville (1999).



Drapability of the original and finished samples were determined using Eureka Drape meter. Circular specimens of ten cm in diameter were cut  using a disc. The cut specimen of each samples was placed between the supporting discs of five cm in diameter. The unsupported portion of the specimen was overhang because of its own weight. The drape meter was switched on to produce a shade of the over hang portion. A brown paper shadow produced on the paper was drawn. The pre weighed paper was cut down along the line drawn based on the shadow produced by the over hang fabric. The cut paper was weighed and weight loss was calculated to know the drape co-efficient was calculated using the following formula stated by Anappan and Gopalakrishnan (2006). Plate IX.



ws – wd




wd – Ad

Where,

wd – 
weight of the paper whose area is equal to the area of specimen

wd – 
weight of the paper whose area is equal to the area of the supporting disc.

ws – 
Weight of the paper whose area is equal to the projected area of the specimen

Ad – Area of supported disc.
3.7.2.5. Absorbency Test



Absorbency is one of several factors that influence textile processing such as fabric preparation, dyeing and the application of finishes, views AATCC (2007).



Water and moisture transportation of the fabric is an important aspect of any fabric. This factor decides the comfort of fabric and really an important feature of fabric as it transports water from the body surface and makes the feel comfortable, explain Sarker et al.,(2005).

3.7.2.5. Drop Test



A drop of water is allowed to fall from a fixed height on to the taut surface of a test specimen The time required for the specula reflection of the water drop to disappear is measured and recorded as wetting time, Cites AATCC (2007).



Specimens from each sample of original and finished samples were stretched in a frame and placed under a burette full of distilled water. The distance between the specimen and the tip of burette was constant. A drop of water was allowed to stopped over the surface of the specimen. The time was noted in seconds that how many seconds a drop of water has taken to penetrate the fabric. The water drops disappears immediately, record as zero when wetting time exceeds 60s, record the time as 60 s.



The test was done for all samples and seconds were noted (Plate X).

3.7.2.5.2. Sinking Test



For this test the specimen of 1 inch X 1 inch from each sample of original and treated samples were taken. A beaker full of 1000ml of distilled water was taken and the 1 inch X 1 inch specimen was put into the beaker. The time taken by the fabric to sink into the water the time was noted. The same procedure was done for five times for all the samples (Plate XI).
3.7.2.5.3. Capillary Rise Test



Wicking simply means the capillary movement of moisture with the fabric structure. A rectangular strip of specimen at the measurement of 15cmX3cm was cut from each samples of original and treated fabrics. Above the strip a graduated scale at 1cm intervals were marked. To initiate the test one end of the strip was immersed into a bath of water 60 seconds was set as constant time, with in that time it was observed that the length of the capillary rise of water. The length is noted. This procedure was done for the samples for five samples (Plate XII).
3.7.3. Statistical analysis



The laboratory test results were analysed statistically to find out whether the properties of the fabric differ based on the type of water. Test for analysis of variance as suggested by Gupta (2001) was followed to tried the significant difference between the RO and treated effluent.
	[image: image15.jpg]



	[image: image16.jpg]R B TR TRD





	PLATE  IX

DRAPEMETER
	PLATE  X

DROP TEST

	[image: image17.jpg]



	[image: image18.jpg]




	PLATE XI

SINKING TEST
	PLATE XII

CAPILLARY RISE TEST


4. RESULTS AND DISCUSSION

4.1 Physico chemical characteristics of untreated and treated effluent water
4.2   Evaluation of desized and scoured samples 

4.2.1. Subjective evaluation through visual inspection

4.2.2. Objective evaluation

4.2.2.1. Fabric weight

4.2.2.2. Fabric Thickness

4.2.2.3. Tensile strength desized

4.2.2.4 Tensile strength scoured

4.2.2.5 Fabric elongation desized

4.2.2.6 Fabric elongation scoured

4.2.2.7 Fabric stiffness desized

4.2.2.8 Fabric stiffness scoured
4.2.2.9. Drapability
4.2.2.10 Wettability and absorbency test

·  Drop test

·  Sinking test

· Capillary rise test

4.1. Physico chemical characteristics of untreated and treated effluent water

                                                  Table III

                     ANALYSIS OF EFFLUENT AND TREATED WATER
	Parameters
	Effluent
	Treated waste effluent
	TNPCB

standard

	pH

Colour

TDS

TSS

BOD

COD

Total hardness

Total alkalinity
	8

32

2700

420

140

1400

680

90
	6.9

12

1120

60

26

160

490

82
	5.5 – 9.0

-

2100

100

30

250

-

-



From water analysis it is obvious that effluent treatment has brought down the levels of pH., TDS and TSS well within the tolerance limit of TamilNadu Pollution Control Board (TNPCB). While the BOD level in RO water is low, COD leveling the treated water has reduced remarkably irrespective of the method.

           Total hardness in treated water was reduced from 680mg/l to 490 mg/l. Similarly the total alkalinity of treated water is also reduced to82 from 90. A comparison between the two methods of treatment indicates that cassava peel treated is better than RO treated water. With regard to BOD it reduces to26 from 140, and COD also reduced considerably from 1400 to 160. It could be concluded that the cassava peel treated water is safe and pollution free and protecting the environment. 

4.2.1 Subjective evaluation

Visual evaluation finished fabrics



The details of the panel ratings include general appearance, lustre, texture of the desized and scoured samples with different timimgs these are given in Table IV.

Table IV

Visual evaluation finished fabrics
	S.No
	Samples
	General appearance
	LUSTRE
	Texture

	
	
	GOOD
	FAIR
	POOR
	HIGH
	MEDIUM
	LOW
	SMOOTH
	ROUGH

	1
	ACDE1H
	95
	5
	-
	4
	96
	-
	98
	2

	2
	ACDE2H
	90
	8
	2
	   5
	95
	-
	94
	6

	3
	ACDE3H
	95
	5
	-
	8
	92
	    -
	92
	8

	4
	CRODE1H
	98
	2
	-
	3
	97
	-
	95
	5

	5
	CRODE2H
	94
	6
	-
	7
	93
	    -
	94
	6

	6
	CRODE3H
	95
	5
	-
	6
	94
	-
	91
	9

	7
	BCS1H
	93
	6
	1
	6
	92
	2
	96
	4

	8
	BCS2H
	98
	2
	-
	8
	91
	1
	99
	1

	9
	BCS3H
	90
	8
	2
	3
	96
	1
	97
	3

	10
	DROS1H
	94
	6
	-
	1
	98
	1
	94
	6

	11
	DROS2H
	92
	6
	2
	6
	93
	1
	94
	6

	12
	DROS3H
	94
	4
	2
	6
	92
	2
	98
	2




Regarding general appearance all the desized and scoured samples using cassava peels treated water  were rated as good by 90 to 98 

percent of the judges while RO treated effluent water used samples were also rated as good 90 to 98 percent of the judges.  

Considering the lusture cassava peels treated effluent used desized and scoured samples were rated as medium by 91 to 96 percent of the judges whereas RO treated effluent used desized and scoured samples were rated as medium by 92 to 97 percent of the judges.

With regard to the texture of the samples 92 to 99 percent of judges were rated both desized and scoured samples as smooth irrespective of effluent water used with different timings

From above the data it was evident that both desized and scoured samples were excellent with respect to general appearance, lusture and texture irrespective of effluent water used with different timings.

4.2.2 Objective evaluation
4.2.2.1 Fabric Weight

The fabric weight of desized original and the samples desized and scoured using Cassava peels and RO treated effluent are presented in Table (V) and figure (1).

TABLE – V

FABRIC WEIGHT OF DESIZED AND SCORED SAMPLES

	S.No
	Sample
	Mean Value GSM
	Gain or Loss over original
	% gain or loss over original
	“F” ratio

	
	0
	1.32
	-
	-
	1.025NS

	1
	ACDE1H
	1.30
	-0.2
	-7.57
	

	2
	ACDE2H
	1.32
	-
	-
	

	3
	ACDE3H
	1.26
	-0.06
	-4.54
	

	4
	CRODE1H
	1.17
	-0.15
	-11.36
	

	5
	CRODE2H
	1.23
	-0.09
	-6.81
	

	6
	CRODE3H
	1.23
	-0.09
	-6.81
	

	7
	BCS1H
	1.14
	-0.18
	-13.62
	1.63 NS

	8
	BCS2H
	1.16
	-0.16
	-12.12
	

	9
	BCS3H
	0.83
	-0.49
	-37.12
	

	10
	DROS1H
	1.16
	-0.16
	-12.12
	

	11
	DROS2H
	1.12
	-0.2
	-15.15
	

	12
	DROS3H
	0.95
	-0.37
	-28.03
	


NS : Not significant

FIGURE I
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FABRIC WEIGHT OF DESIZED AND SCOURED SAMPLES

From the table V and figure I it was evident that the fabric weight of all the desized and scoured samples using cassava peels and Ro treated effluent used samples showed lesser mean values irrespective of time and method used in both desizing and scouring processes. The more the mean value more is the weight of the sample.



Statistical analysis also proved the fact that no significant difference was found irrespective of methods and timings used in both desizing and scouring processes.

4.2.2.2 Fabric Thickness



The fabric thickness of desized original and the samples desized and scoured using cassava peels and RO treated effluent are presented in Table (VI) and Figure (II).

                                                TABLE VI
FABRIC THICKNESS OF DESIZED AND SCOURED SAMPLES

	S.No
	Sample
	Mean Value

( mm)
	Gain or Loss over original
	% gain or loss over original
	“F” ratio

	
	0
	0.36
	-
	-
	0.72 NS



	1
	ACDE1H
	0.28
	-0.15
	-35.48
	

	2
	ACDE2H
	0.20
	-0.15
	-35.48
	

	3
	ACDE3H
	0.30
	-0.13
	-30.87
	

	4
	CRODE1H
	0.34
	-0.09
	-21.65
	

	5
	CRODE2H
	0.34
	-0.09
	-21.65
	

	6
	CRODE3H
	0.35
	-0.08
	-19.35
	

	7
	BCS1H
	0.28
	-0.34
	-35.48
	3.43 **

	8
	BCS2H
	0.32
	-0.03
	-8.57
	

	9
	BCS3H
	0.32
	-0.03
	-8.57
	

	10
	DROS1H
	0.31
	-0.02
	-5.52
	

	11
	DROS2H
	0.31
	-0.04
	-11.42
	

	12
	DROS3H
	0.32
	-0.03
	-8.57
	


** significant at 1% level

NS – Not significant

FIGURE II
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FABRIC THICKNESS OF DESIZED AND SCOURED SAMPLES

It was obvious from the above table VI and figure II that the fabric thickness of cassava peels and RO treated effluent used for desizing and scouring process at 1 hour, 2 hours and 3 hours duration samples showed lesser mean values than the original.Analysing statistically, no significant difference was found irrespective of methods and timings used for desizing.Statistical analysis proved the fact that 1 per cent level of significant difference was noticed between the method and timings used for scouring process.It could be concluded from the above data that there was no appreciable increase with regard to fabric thickness.

4.2.2.3 Tensile strength of desizied warp and weft side



The fabric tensile strength of desized warp and weft side of desizing original and the samples desized using cassava peels and RO treated effluent are presented in Table VII and figure III.

TABLE VII
TENSILE STRENGTH OF DESIZED WARP AND WEFT SIDE OF SAMPLES

	S.No
	Sample
	Mean weight in Kg
	Gain or loss over original
	% gain or loss over original
	F Ratio

	
	
	Warp
	Weft
	Warp
	Weft
	Warp
	Weft
	Warp
	Weft

	1
	0
	34
	23
	
	
	
	
	17.4**
	7.35*

	2
	ACDE1H
	34
	20
	-
	-3
	-
	-13.04
	
	

	3
	ACDE2H
	33
	19
	-1
	-4
	-2.94
	-17.39
	
	

	4
	ACDE3H
	33
	21
	-1-
	-4
	-2.94
	-8.69
	
	

	5
	CRODE1H
	30
	18
	-4
	-5
	-11.76
	-21.73
	
	

	6
	CRODE2H
	29
	15
	-5
	-8
	-14.70
	-34.78
	
	

	7
	CRODE3H
	31
	16
	-3
	-7
	-8.82
	-30.43
	
	


**significant at 1% level

*significant at 5% level

FIGURE III
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TENSILE STRENGTH OF DESIZED WARP AND WEFT SIDE OF                 SAMPLES

From the above table VII and figure III, it was evident that tensile strength of warp and welt side of the desized samples showed decreased mean values than its respective originals. The more the mean value more is the tensile strength of the fabric.Statistical analysis reveated the fact that 1 per cent level of significant difference was noticed irrespective of methods and timings used with regard to warp side of desizied samples, where as no significant difference was found with respect to weft side samples.

4.2.2.4 Tensile strength of scoured warp and weft side samples


The fabric tensile strength of scoured warp and weft side of original and the samples scoured using cassava peels and RO treated effluent are presented in Table VIII and figure IV.

TABLE VIII

TENSILE STRENGTH OF SCOURED WARP AND WEFT SIDE SAMPLES
	S.No
	Sample
	Mean weight in Kg/cm
	Gain or loss over original
	% gain or loss over original
	F Ratio

	
	
	Warp
	Weft
	Warp
	Weft
	Warp
	Weft
	Warp
	Weft

	1
	0
	34
	23
	
	
	
	
	2.53 NS
	5.34**

	2
	BCS1H
	32
	20
	-2
	-3
	-14.70
	-13.04
	
	

	3
	BCS1H
	31
	17
	-3
	-6
	-8.82
	-26.08
	
	

	4
	BCS1H
	25
	21
	-9
	-2
	-26.47
	-8.69
	
	

	5
	DROS1H
	30
	18
	-4
	-5
	-11.76
	-21.73
	
	

	6
	DROS2H
	32
	16
	-2
	-7
	-5.88
	-30.43
	
	

	7
	DROS3H
	29
	20
	-5
	-3
	-14.70
	-13.04
	
	


NS – No significant

**significant at 1% level

FIGURE IV

[image: image22.emf]0

5

10

15

20

25

30

35

Original

BCS1H BCS2H BCS3H DROS1H DROS2H DROS3H

WARP

WEFT


TENSILE STRENGTH OF SCOURED WARP AND WEFT SIDE                SAMPLES
The above table clearly showed that the tensile strength of warp and weft side scoured samples showed decreased mean values than its respective originals The more the mean value, more is the tensile strength of the fabric.



On analyzing statistically it was found that no significant difference was found with regard to warp side of scoured samples irrespective of methods and timings used. While 1 per cent level of significant difference was found with regard to weft side samples.

4.2.2.5 Elongation of desized warp and weft side samples



The elongation of warp and weft side desized original and the samples desized using cassava peels and RO treated effluent with different timings are shown in table IX and Figure V.

TABLE IX
ELONGATION OF DESIZED WARP AND WEFT SIDE SAMPLES

	S.No
	Sample
	Mean weight in inch
	Gain or loss over original
	% gain or loss over original
	F Ratio

	
	
	Warp
	Weft
	Warp
	Weft
	Warp
	Weft
	Warp
	Weft

	1
	0
	1.51
	1.1
	-
	-
	-
	-
	0.015NS
	2.01NS

	2
	ACDE1H
	1.43
	0.8
	-0.08
	-0.3
	-5.29
	-27.27
	
	

	3
	ACDE2H
	1.36
	1.0
	-0.15
	-0.1
	-6.62
	-9.09
	
	

	4
	ACDE3H
	1.43
	0.75
	-0.08
	-0.35
	-5.29
	-31.81
	
	

	5
	CRODE1H
	1.14
	0.90
	-0.37
	-0.2
	-13.24
	-18.18
	
	

	6
	CRODE2H
	1.44
	1.0
	-0.07
	-0.1
	-6.62
	-9.09
	
	

	7
	CRODE3H
	1.44
	0.60
	-0.07
	-0.5
	-33.11
	-45.45
	
	


Ns – Not significant 

FIGURE V
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ELONGATION OF DESIZED WARP AND WEFT SIDE OF SAMPLES

The table IX and figure V revealed the desized warp and weft side samples showed decreased mean values than its respective original samples. The higher the mean value, higher is the elongation of the fabric.



Statistical analysis also proved the fact that no significainalnt difference was found irrespective of methods and timing used with regard to warp and weft side of desired samples.

4.2.2.6 Elongation of scoured warp and weft side samples


The elongation of warp and weft side scoured original and the samples scoured using cassava peels and RO treated effluent with different timings are shown in Table X and figure VI.

TABLE X

ELONGATION OF SCOURED WARP AND WEFT SIDE SAMPLES

	S.No
	Sample
	Mean weight in inch
	Gain or loss over original
	% gain or loss over original
	‘F' Ratio

	
	
	Warp
	Weft
	Warp
	Weft
	Warp
	Weft
	Warp
	Weft

	1
	0
	1.5
	1.0
	
	
	
	
	3.244 NS
	1.21 NS

	2
	BCS1H
	1.2
	0.7
	-0.3
	-0.3
	-20
	-30
	
	

	3
	BCS1H
	1.0
	0.5
	-0.5
	-0.5
	-33.33
	-50
	
	

	4
	BCS1H
	0.8
	0.8
	-0.7
	-0.2
	-46.66
	-20
	
	

	5
	DROS1H
	1.1
	0.9
	-0.4
	-0.1
	-26.66
	-10
	
	

	6
	DROS2H
	1.2
	0.7
	-0.3
	-0.3
	-20
	-30
	
	

	7
	DROS3H
	1.2
	0.8
	-0.3
	-0.2
	-20
	-20
	
	


NS = Not significant

FIGURE VI
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ELONGATION OF SCOURED WARP AND WEFT SIDE OF SAMPLES


The table X and figure VI  revealed the scoured warp and weft side samples showed decreased mean values than its respective original samples The higher the mean value, higher is the elongation of the fabric.



Statistical analysis also proved the fact that no significant difference was found irrespective of methods and timing used with regard to warp and weft side of scoured samples.

4.2.2.7 Fabric stiffness of desizied warp and weft side of  samples


The fabric stiffness of desized warp and weft side original and the samples using cassava peels and RO treated effluent are presented in Table XI and figure VII.

TABLE XI
FABRIC STIFFNESS OF DESIZIED WARP AND WEFT SIDE OF  SAMPLES

	S.No
	Sample
	Mean weight in inch
	Gain or loss over original
	% gain or loss over original
	‘F’ Ratio

	
	
	Warp
	Weft
	Warp
	Weft
	Warp
	Weft
	Warp
	Weft

	1
	O
	2.42
	1.3
	-
	-
	-
	-
	20.42**
	2.28NS

	2
	ADCE1H
	2.08
	1.1
	-0.34
	-0.2
	-14.04
	-8.26
	
	

	3
	ADCE2H
	2.08
	1.0
	-0.34
	-0.3
	-23.07
	-23.07
	
	

	4
	ADCE3H
	1.78
	1.04
	-0.62
	-0.26
	25.6
	-10.74
	
	

	5
	CRODE1H
	1.74
	0.80
	-0.66
	-0.5
	27.27
	-38.46
	
	

	6
	CRODE2H
	1.89
	0.96
	-0.51
	-0.34
	21.07
	-26.15
	
	

	7
	CRODE3H
	2.25
	1.0
	-0.15
	-0.3
	6.19
	-23.07
	
	


** Significant at 1% level

NS – Not significant


FIGURE  VII
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 FABRIC STIFFNESS OF DESIZIED WARP AND WEFT SIDE OF SAMPLES


From the above table XI and figure VII it was evident that all the warp and weft side samples revealed decreased mean values than its respective originals. The more the mean value, the more is the stiffness of the fabric.



Statistical analysis revealed the fact that 1 per cent level of significant difference was found irrespective of methods and timings used with regard to warp side of desized samples, where as no significant difference was found with respect to weft side samples.

4.2.2.8 Fabric stiffness of scoured warp and weft side of scoured samples



The fabric stiffness of scoured warp and weft side of desizing original and the samples using cassava peels and Ro treated effluent are presented in Table XII and figure VIII.

TABLE XII
FABRIC STIFFNESS OF SCOURED WARP AND WEFT SIDE OF SCOURED SAMPLES

	S.No
	Sample
	Mean weight in inch
	Gain or loss over original
	% gain or loss over original
	‘F’ Ratio

	
	
	Warp
	Weft
	Warp
	Weft
	Warp
	Weft
	Warp
	Weft

	1
	O
	1.43
	0.98
	-
	-
	-
	-
	11.34**
	9.21NS

	2
	BCS1H
	0.93
	0.95
	-0.5
	-0.03
	-34.96
	-3.06
	
	

	3
	BCS2H
	1.20
	0.97
	-0.23
	-0.01
	-16.08
	-1.02
	
	

	4
	BCS3H
	1.26
	0.91
	0.17
	0.07
	-11.88
	-7.14
	
	

	5
	DROS1H
	0.93
	0.90
	-0.5
	-0.08
	-34.96
	8.16
	
	

	6
	DROS2H
	1.16
	0.93
	-0.73
	-0.5
	-51.04
	34.96
	
	

	7
	DROS3H
	1.32
	0.96
	-0.11
	-0.02
	-7.69
	2.04
	
	


** Significant at 1% level                           NS – Not significant

FIGURE VIII
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FABRIC STIFFNESS OF SCOURED WARP AND WEFT SIDE OF SAMPLES

From the above table XII and figure VIII it was evident that all the warp and weft side samples revealed decreased mean values than its respective originals. The more the mean value, the more is the stiffness of the fabric.Statistical analysis revealed the fact that 1 per cent level of significant difference was found irrespective of methods and timings used with regard to warp side of scoured samples. Where as no significant difference was found with respect to weft side samples.

4.2.2.9  Drapability test

The fabric drapability test of warp and weft side of the desizied and scoured originals and the samples deisized and scoured at different timings using cassava peels and RO treated effluent are presented in table XIII and figure IX.                           TABLE XIII
DRAPABILITY OF THE DESIZED AND SCOURED SAMPLES

	S.No
	Sample
	Mean co-efficient %
	Gain or loss over original
	% gain loss over original
	F ratio

	
	0
	3.06
	-
	-
	5.51**

	1
	ACDE1H
	2.41
	-0.65
	-21.2
	

	2
	ACDE2H
	2.60
	-0.46
	-15.03
	

	3
	ACDE3H
	2.56
	-0.5
	-32.67
	

	4
	CRODE1H
	2.01
	-0.15
	-4.90
	

	5
	CRODE2H
	2.54
	-0.52
	-16.99
	

	6
	CRODE3H
	2.61
	-0.45
	-14.70
	

	7
	BCS1H
	3.05
	-0.01
	-0.32
	3.02*

	8
	BCS2H
	2.68
	-0.38
	-12.41
	

	9
	BCS3H
	2.45
	-0.61
	-19.93
	

	10
	DROS1H
	2.71
	-0.35
	-11.43
	

	11
	DROS2H
	2.77
	-.029
	-9.47
	

	12
	DROS3H
	2.69
	-0.37
	-12.09
	


** - Significant difference at 1% level       * - significant difference at 5% level

FIGURE IX
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DRAPABILITY OF THE DESIZED AND SCOURED SAMPLES


The above table XIII and figure IX it was found that the desized and scoured samples using cassava peels and Ro treated effluent at different timings revealed decreased drapability performance than the original. Higher the drape co-efficient greater the drape quality of the fabric.



Statistical analysis proved the fact that 1 per cent level of significant difference was found irrespective of methods and timings used for desizing with regard to scouring 5 % level of significant difference was found between the methods and timings used.



It could be concluded that considering the drapability there was no improved performance in both warp and weft side of the samples.

4.2.2.10 Wettability and absorbency test



The wettability and absorbency test includes capillary rise test. Sinking test and drop test samples are shown in table XIV.

TABLE XIV
ABSORBENCY TEST
	S.No
	Sample
	Mean capillary rise in 60 sec.
	Drop test  Mean in seconds
	Sinking test  Mean in seconds

	
	0
	3.0
	25
	29

	1
	ACDE1H
	2.1
	21
	26

	2
	ACDE2H
	2.3
	23
	25

	3
	ACDE3H
	2.1
	21
	25

	4
	CRODE1H
	2.3
	22
	26

	5
	CRODE2H
	2.2
	21
	26

	6
	CRODE3H
	2.2
	21
	25

	7
	BCS1H
	2.7
	20
	22

	8
	BCS2H
	2.8
	20
	21

	9
	BCS3H
	2.8
	19
	22

	10
	DROS1H
	2.9
	19
	23

	11
	DROS2H
	2.8
	20
	21

	12
	DROS3H
	2.8
	20
	21


          From the above table XIV, it was evident that all desized and scoured  samples revealed decreased wettability performance than the respective original samples. Lesser the mean value, greater in the absorbency of the samples.

With regard to drop test and sinking test the scoured sample revealed better performance than desized samples irrespective of the treatment used.

Considering the capillary rise test all the scoured samples showed good absorbency performance than desized samples irrespective of treatments used.

From the above data it was indented that with regard to wettability and absorbency performance all the scoured samples revealed better performance than the desized samples irrespective of treatment used.



5.SUMMARY AND CONCLUSION

  
   Mother earth is under constant threat from environmental pollution. textile manufacturing is one of the largest industrial users of process water and rated as the most polluting among all industrial sectors considering both volume and composition of effluent. The word environment today has become almost inseparable from the terms environmental pollution, environmental damage and environmentally friendly and so on. Thus, anybody who talks about environment has a mental association of the requirement to protect the environment. They create serious ecological and pollution problems. So, these effluents must be treated before discharging into the environment. Today, the protection of environment has become a challenge for the textile industries world wide and the water pollution caused by synthetic dyes in particular the control of effluent continues to be a problem.

    
The biggest problem that every textile processor has to encounter is treatment of the effluent. Effluent treatment is given partially remove and partially change it by decomposition. It is potential for saving water by reuse system and to protect our ecosystem. The existing waste water treatment technology is often inadequate to control color of effluent and toxicity of waste water to aquatic organisms. Our aim is to adopt technologies giving minimum or zero environmental pollution. Effluent treatment plants are most widely accepted approaches towards achieving environmental safety. But, unfortunately no single treatment is suitable or universally adoptable for any kind of effluent treatment. For instant in the past year biological treatment system have been used extensively, but they are not efficient for color removal of the more resistant dyes.



Reverse osmosis and use of agro waste treatment is very effective process towards the reduction of synthetic dyes in the effluent, which is the main distributing factor for water recycling. Effluent recycling is the best way to have a cost effective and economically viable treatment method.


Hence the investigator made on attempt to give a suitable treatment for the effluent water and re use it for desizing and scouring of cotton fabric. the specific objectives of the study are 

To access the pollution load of treated and untreated effluent water.

Decolorize the effluent using cassava peels

To study the effluent of desizing and scouring cotton material using before treated and untreated effluent water.

Compare the performance of desized and scoured samples.

Table I

Nomenclature of the sample

	S.No
	Sample
	Description

	1
	O
	Original

	2
	ACDE1H
	Sample A cassava peels used effluent for desizing maintaining 1 hour duration

	3
	ACDE2H
	Sample A cassava peels used effluent for desizing maintaining 2 hours duration

	4
	ACDE3H
	Sample A cassava peels used effluent for desizing maintaining 3 hours duration

	5
	BCS1H
	Sample B cassava peels used effluent for scouring maintaining 1 hour duration

	6
	BCS2H
	Sample B cassava peels used effluent for scouring maintaining 2 hours duration

	7
	BCS3H
	Sample B cassava peels used effluent for scouring maintaining 3 hours duration

	8
	CRODE1H
	Sample C Reverse Osmosis used effluent for desizing maintaining 1 hour duration

	9
	CRODE2H
	Sample C Reverse Osmosis used effluent for desizing maintaining 2 hours duration

	10
	CRODE3H
	Sample C Reverse Osmosis used effluent for desizing maintaining 3 hours duration

	11
	DROS1H
	Sample D Reverse Osmosis used for effluent scouring maintaining 1 hour duration

	12
	DROS2H
	Sample D Reverse Osmosis used for effluent scouring maintaining 2 hours duration

	13
	DROS3H
	Sample D Reverse Osmosis used for effluent scouring maintaining 3 hours duration


C – Cassava peels

DE – Desizing
S - Scouring

1H – One hour

2H – Two hours
3H – Three hours

RO – Reverse Osmosis

FINDINGS

· From water analysis it is clear that pH was reduced to 6.9 from 8.

· BOD and COD also reduced considerably.

· TSS and TDS also reduced to accepted level.

· Other parameters such as total alkalinity, total hardness also reduced considerable amount.

· With regards to visual inspection, general appearance, lusture, texture of all desized and scoured samples are rated as good above 90% of the judges.

· With regards to fabric weight, all the desized and scoured samples showed lesser when compared over original. 

· With regard to fabric thickness, the thickness of the desized and scoured samples using treated water and RO water. There was no appreciable increase in thickness.

· The strength of the desized and scoured samples by treated and RO water decreased its strength when compared with original along both warp and weft direction.

· With regards to elongation, increased along warp and weft direction when compared over original.

· Fabric stiffness of desized and scoured samples decreased its thickness along warp and weft direction.

· With regards to Drape – Co-efficient, desized and scoured samples decrease its drapability when compared over original.

· According to absorbency tests, with regards to drop test and sinking tests the scoured samples has better performance than desized samples and considering the capillary rise test all the scoured samples showed good absorbency performance than desized samples.  

CONCLUSION


Physical and Chemical methods of dye removal are effective but it is high cost. The present study had explored the potential of cassava peels to remove colour from textile dye effluent. Agricultural waste residues capable of degrading dye and also reduce the hazardous nature of the effluent. This is the cheap and Eco-friendly method
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APPENDIX - I
Desizing:

Material liquor ration
-
1:20

HCL



-
Few drops

Turkey red oil

-
Few drops

Temperature


-
100°C

Time



-
1 hour

Desizing procedure:



Two liters of cassava peels treated effluent water was taken with few drops of HCL and wetting agent this was mixed thoroughly. The material was immersed in the water bath and boiling was continued for 1 hour Then the material was taken out, rinsed thoroughly in cold water by changing three times and dried well. The same procedure was followed for desizing the fabric at 2 hours and 3 hours timings.



The same procedure was followed for desizing using Ro treated effluent water at 1 hour, 2 hours and 3 hours duration.

APPENDIX - II
Scouring:

Material liquor ration
-
1:20

NaoH



-
2g

Na2SO3


-
0.5g
Turkey red oil

-
Few drops

Temperature


-
100°C

Time



-
1 hour

Desizing procedure:



Two liters of cassava peels treated effluent water was taken with 1 gram of NaOh and 0.5g of Na2SO3 and mixed thoroughly then added wetting agent. The material was immersed in the water bath and boiling was continued for 1 hour. The material was taken out, rinsed thoroughly in cold water by changing several times and dried well. The same process was done for scouring the fabrics at 2 hours and 3 hours timings.



The same procedure was followed for scouring using Ro treated effluent water at 1 hour, 2 hours and 3 hours duration.

APPENDIX – III

Selected cotton material
Type of material

-
Cotton

Type of weave

-
Plain

End / inch


-
64

Picks / inch


-
54

Width of fabric

-
52

Cost of fabric 

-
Rs.52.00 /meter
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