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                                                      ABSTRACT

This project reveals the effect of mordant’s on Fiber Dyeing with Betel Nut Extract. To reduce environment pollution occurs due to using different dyes and chemical we have conducted this study to find out the effect of natural betel nut on dyeing. The project is to to find the suitable mordant dyeing with betel nut on textile fiber or fabrics. The study has been accomplished by conducting chemical experiment in laboratory using different mordant on cellulosic fiber. Dyeing was done in open dyeing bath, for this reason time, temperature and other parameters were not possible to maintain perfectly. It has been found out that normal water using Aluminum Sulfate gives better washing fastness and we had found out that in case of Sea water we get better washing fastness using Zinc sulfate. Further we got better rubbing fastness for normal water using Aluminum Sulfate (5wt, 4dry) and in case of sea water we got better fastness using without mordant.











                                                Chapter 01
            INTRODUCTION










Introduction:
Natural dyes are the rich, warm and soothing colors of nature. It is possible, though, to use natural plant dyes in the textile industry and there is an important role in many countries' economies because the use of natural dyes are rare.
 Natural dyes have a beauty and depth of color that cannot quite be obtained with synthetics. Chemical colors tend to be harder and sharper and so need to be carefully color matched while it is often said that the warm, soothing naturally dyed colors display harmony in any combination and become even more beautiful with age. Natural dyeing is less trouble dyeing method and less toxic than chemical dyeing. Natural dyes are obtained from leaf, roots, bark, wood, berries, lichens, insects, shellfish and flowers among others. 
A ban has been imposed on the use of synthetic dyes by many European countries. This implies the need to reintroduce the use of natural dyes for dyeing textile. Natural dyes are biodegradable and eco friendly. Growing plants for extracting natural dyes will also lead to encourage the forestation which ultimately will result in greater ecological. They are save and compatible with environment. They also have medicinal and curatives properties. Natural dyes are soft in color cool to eyes and good to skin. The appropriate technical knowledge of color extraction, purification and standardization of dyeing technique is of immense value in case of natural dye. National and international awareness about depletion of natural resource, ecological imbalance, pollution problem and our distributed environment due to the ample usages of hazards chemicals and particularly synthetic dyes have forced us to think of safer alternative. These factors have brightened the scope of utilization of natural dyes.
By standing on a situation of a gradual threat to the environment and an emerging consciousness of eco-friendly environment, we took a challenge and a small step to bring the civilization to its nature friendly clothing trend and eco-friendly inhabitant by this project work.
	







Chapter 02
           THEORATICAL FOUNDATION










1.1 How do we choose battle nut as a Natural Dye?
Natural dyes such as Peach leaf, Plum leafs, Tamarind leafs. Marigolds, Henna, Cosmo flower Jackfruits, Lychee Turmeric roots, Grape skin, Onion Skin are available around us. But the cultivation of above natural source is not so easy and the cost of this natural source is more expensive.
Considering the above criteria, we select the Battle nut as a natural dye which is available in the world and especially in Bangladesh& its cultivation method is not so difficult & also we can collect huge amount of dye from its one nut, which is not possible from other natural dyes.
1.2 Some information about Betel nut:
Botanical Identification of dye material:
Name:
	Common name
	Betel nut

	Bangla
	Supari

	English
	areca-nut palm

	Latin 
	Areca catechu

	Scientific Name
	Areca catechu Linnaeus




Table 01: Different name of betel nut





1.3 ABOUT BETEL NUT:
Betel nut (Areca catechu) is a slender, single-trunked palm that can grow to 30 m (100 ft). It is cultivated from East Africa and the Arabian Peninsula across tropical Asia and Indonesia to the central Pacific and New Guinea. The “nut” (actually the seed endosperm) is chewed as a stimulantanously by 5% of the world’s population, making it more popular than chewing gum but not as popular as tobacco. Use of betel nut is often culturally or socially ritualized, and there are elaborate ceremonies attending its use in various Asian and Pacific cultures. At the same time, betel chewing is stigmatized by Western cultures that find the red saliva and blackened teeth resulting from regular use (not to mention the spitting out of the copious red saliva) to be esthetically disgusting. In the Pacific, betel nut is grown for local consumption and is a significant item in intra- and interisland trade. Pacific grown betel nut does not, however, reach the large markets of South Asia and for this reason could not be considered a commercial export of international importance. Chewing betel nut is a popular pastime in some of the
Pacific islands such as in Micronesia, Fiji, Solomon Islands, etc. It is an old tradition, enjoyed by islanders of both genders, that provides mild stimulation and a sweetening of
the breath. On the island of Guam, for example, betel nuts are typically gathered from semi-wild trees in ravine forests and distributed through extended families or sold in village stores. Commercial demand for the nuts is increasing as this traditional supply dwindles. This easily grown palm has the potential for being a profitable crop for farmers as well as backyard gardeners. In India and Pakistan, by comparison, betel nut is consumed in quantities greater than local production can supply, and it is imported in large quantities annually. The annual commercial value (circa mid-1990s) was estimated in the hundreds of millions of dollars. The palms require an environment with evenly distributed rainfall (or irrigation),
and even temperatures within 15.5–38°C (55–100°F). The palms are unable to withstand extreme temperatures or wide variance of daily temperature. Betel nut is now grown worldwide: where it is not used as a stimulant, the palms are grown as ornamentals. Although not recommended for use due to health risks, the plant nevertheless has a long history of cultural importance in many parts of the world, and this will likely continue.


1.3.1 PROPAGATION:
Betel nut palm is only propagated by seed, and while the same basic requirements are involved, the methods depend on the number of palms desired. Large plantations of betel nut palm are grown in India and Taiwan, where mother tree and seed selection are apt to be practiced, and mass propagation is organized. Carefully selected seeds are planted in shaded beds or pits until they germinate, then seedlings are transplanted to nursery areas for growing on. Seedlings with five or more leaves are planted out at an age of 12–24 months. Seedlings require shade initially, so intercropping with banana or other crops is often practiced. In Indonesia, Malaysia, SE Asia, the Philippines (and presumably most Pacific islands), betel nut is most often cultivated around homesteads in field borders and along irrigation channels. In Indonesia, villagers often collect volunteer seedlings from fruits dropped by bats and squirrels or by digging and transplanting seedlings from around established trees. The same practices may be followed by Pacific islanders growing betel nut palm for home consumption.
1.3.2Propagation by seed:
Seed collection Betel nut palms are always propagated from mature fruits. The best seed comes from healthy trees with a history of producing desirable nuts. Only the largest, fully-ripened fruits should be planted. It is best to cut open several kernels (endosperm of the seed) to ensure they possess the red
Flesh preferred for chewing. Fruits are harvested when bright red or yellow to yellow orange in some regions (such as Guam). Fruits are harvested either by climbing the tree and cutting the fruit cluster off,
or by using a long bamboo pole with a sharp knife attached. Fully mature, heavy fruits that float vertically in water with the calyx end upward give a high germination rate and vigorous seedlings. In places where selection is practiced, the choice of mother tree is believed critical, criteria of importance are early and regular bearing, large number of leaves in the crown, short internodes in the trunk, and high fruit
set. In Saipan it is critical to avoid mother trees that show any symptoms of bacterial or viral diseases; these can be passed on to offspring through propagation. In southern India and Malaysia, fruits are gathered from 25–30-yearold trees. In some cases the middle bunch of fruits is chosen for seed; in other cases the last bunch of the season is preferred. 

[image: ][image: ]                           Fig1: Seedlings of betel nut palm                         Fig2: Seedlings of betel nut palm with mature
                                                                                          betel  palms
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1.3.3Seed processing:
 Mature seeds of betel nut palm are sown as whole fruits. In some places the whole fruit is planted immediately after harvesting; in others the fruit is dried in sun for 1–2 days; in others the fruits are dried in shade for 3–7 days.
                                        [image: C:\Users\Asim\Desktop\project\introduction\image\battle nut.jpg]

1.3.4Seed storage:
 Like many tropical species, betel nut palm seed cannot be stored for more than a few days without losing viability.
Planting within 7 days after harvest is the norm.
1.3.5Pre-planting treatments:
 No pre-planting treatment is practiced. Fruits are planted whole, with the husk. Drying fruits before planting does not increase seed germination rates. There is no mention the literature of scarification, hormone treatments, or fungicide use.
1.3.6Growing area:
 Betel nut palm is rarely direct-seeded in the ground. The normal practice is to sow seeds in shaded germination areas, then transplant the germinated seedlings into nurseries for 1–2(–4) years before final planting out in the field. Seeds may be sown in groups of 20–50 in shallow pits, 2.5
cm (1 in) apart and covered with sand; in rows 15–22 cm (6–9 in) apart; or tied up in plantain leaves in rich moist soil and germinated. In Saipan and Tinian the recommended technique is to sow seed in flat boxes sandwiched between layers of coconut husk with daily watering. Once seedling leaves appear
above the husk medium, transplant into individual plastic bags using potting soil as a medium. Nursery areas are often located under established bananas, which shade the betel nut seedlings. 
1.3.7Germination:
Germination is completed about 90 days after sowing, at which time the seedlings have one bifid (forked) leaf and five roots. The germination rate is usually over 90%.
1.4Chemical composition of betel nut: 
The seed contains alkaloids such as areca dine and arecoline, which, when chewed, are intoxicating and slightly addictive. Areca palms are grown in Bangladesh, India, Malaysia, Taiwan and many other Asian countries for their seeds.The seed also contains condensed tannins (procyanidins) called arecatannins. 
1.5Uses
The areca palm is also used as an interior landscaping species. It is often used in large indoor areas such as malls and hotels. It will not fruit or reach full size. Indoors, it is a slow growing, low water, high light plant that is sensitive to spider mites and occasionally mealy bugs. The areca nut is also popular for chewing throughout some Asian countries, such as Taiwan, Vietnam, Philippine, Malaysia, and India and the Pacific, notably Papua New Guinea, where it is very popular. Chewing areca nut is quite popular among working classes in Taiwan. The nut itself can be addictive and has direct link to mouth cancers.[4][5][6] Areca nuts in Taiwan will usually contain artificial additives such as limestone powder.





   
1.6Advantages of Natural Dye:
· No health hazard, sometime they act as health cure.
· No disposal problem.
· They are safe and compatible with environment.
· Obtain from renewable sources 
· Dyeing cost can be minimized by using natural dyes.
· They are eco friendly.
· They better biodegradability.
· It also saves energy.
· They are soft in color, cool to eyes & good to skin.
· Waste material is used as fertilizer.

    1.7 Disadvantages of Natural Dye:
· Color yield.
· Reproducibility of shade.
· Limited number of suitable dyes
· Inadequate degree of fixation.
· Weak dye fiber bond between the natural dye and fiber.









1.8Textile Fiber:
Fiber is a class of materials that are continuous filaments or are in discrete elongated pieces, similar to lengths of thread. They are very important in the biology of both plants and animals, for holding tissues together. Human uses for fibers are diverse. They can be spun into filaments, string, or rope, used as a component of composite materials, or matted into sheets to make products such as paper or felt. Fibers are often used in the manufacture of other materials. The strongest engineering materials are generally made as fibers, for example carbon fiber and Ultra-high-molecular-weight polyethylene. Synthetic fibers can often be produced very cheaply and in large amounts compared to natural fibers, but for clothing natural fibers can give some benefits, such as comfort, over their synthetic counterparts. 
1.9 Cotton Fiber:
Cotton today is the most used textile fiber in the world. Its current market share is 56 percent for all fibers used for apparel and home furnishings and sold in the U.S. Another contribution is attributed to nonwoven textiles and personal care items. It is generally recognized that most consumers prefer cotton personal care items to those containing synthetic fibers. World textile fiber consumption in 1998 was approximately 45 million tons. Of this total, cotton represented approximately 20 million tons. The earliest evidence of using cotton is from India and the date assigned to this fabric is 3000 B.C. There were also excavations of cotton fabrics of comparable age in Southern America. Cotton cultivation first spread from India to Egypt, China and the South Pacific. Even though cotton fiber had been known already in Southern America, the large-scale cotton cultivation in Northern America began in the 16th century with the arrival of colonists to southern parts of today's United States. The largest rise in cotton production is connected with the invention of the saw-tooth cotton gin by Eli Whitney in 1793. With this new technology, it was possible to produce more cotton fiber, which resulted in big changes in the spinning and weaving industry, especially in England.



1.9.1Structure of cotton fibers:
The botanical name of American Upland cotton is Gossypium Hirsutum and has been developed from cottons of Central America. 
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Each cotton fiber is composed of concentric layers. The cuticle layer on the fiber itself is separable from the fiber and consists of wax and pectin materials. The primary wall, the most peripheral layer of the fiber, is composed of cellulosic crystalline fibrils.  The secondary wall of the fiber consists of three distinct layers. All three layers of the secondary wall include closely packed parallel fibrils with spiral winding of 25-35o and represent the majority of cellulose within the fiber. The innermost part of cotton fiber- the lumen- is composed of the remains of the cell contents. Before boll opening, the lumen is filled with liquid containing the cell nucleus and protoplasm. The twists and convolutions of the dried fiber are due to the removal of this liquid. The cross section of the fiber is bean-shaped, swelling almost round when moisture absorption takes place. The overall contents are broken down into the following components. 



1.9.2Raw cotton component:
	80-90%
	Cellulose

	6-8%
	Water

	0.5 - 1%
	Waxes and fats

	0 - 1.5%
	Proteins

	4 - 6%
	Hemicelluloses and pectin’s

	1 - 1.8%
	Ash



Table 3: Cotton Component
1.9.3Chemical structure:
[image: http://web.utk.edu/~mse/Textiles/Cotton%20fibers_files/image010.jpg]The current consensus regarding cellulose crystalline (X-ray diffraction) is that fibers are essentially 100% crystalline and that very small crystalline units imperfectly packed together cause the observed disorder. 
	



The density method used to determines cellulose crystalline is based on the density gradient column, where two solvents of different densities are partially mixed. Degree of Crystalline is, then, determined from the density of the sample, while densities of crystalline and amorphous cellulose forms are known (1.505 and 1.556 respectively). Orientation of untreated cotton fiber is poor because the crystallites are contained in the micro fibrils of the secondary wall, oriented in the steep spiral (25-30o) to the fiber axis.

1.9.4 Physical Properties:
· Specific gravity          :1.52 to 1.55
· Moisture Rayon          : 8.5%
· Tenacity                      : Dry- 3-5 (gm/denier)
	       Wet- 3-6 (g/d)
· Elasticity                     : low
· Breaking extension     : 5-7%
· Stiffness                      : 57-60 g/d
· Resiliency                   : Low
· Abrasion resistance     : Good
· Dimensional stability  : Medium           

1.9.5 Chemical Properties:
Cotton swells in a high humidity environment, in water and in concentrated solutions of certain acids, salts and bases. The swelling effect is usually attributed to the sorption of highly hydrated ions. The moisture regain for cotton is about 7.1~8.5% and the moisture absorption is 7~8%. 
Cotton is attacked by hot dilute or cold concentrated acid solutions. Acid hydrolysis of cellulose produces hydro-celluloses. Cold weak acids do not affect it. The fibers show excellent resistance to alkalis. There are a few other solvents that will dissolve cotton completely. One of them is a copper complex of cupramonium hydroxide and cupriethylene diaminse (Schweitzer's reagent).
Cotton degradation is usually attributed to oxidation, hydrolysis or both. Oxidation of cellulose can lead to two types of so-called oxy-cellulose depending on the environment, in which the oxidation takes place. [5]



1.9.6Cotton fibre identification:
Physical test: The color of the sample is white
Chemical Test: In 70% H2SO4 acid solution at cold condition it does not dissolved. But at hot condition it is dissolved and color becomes black.
Burn Test: flame amber or yellow, slow burning fluffy grayish ash. Smell is as like burning of paper. 
1.10 What is Mordant?
A mordant is a substance used to set dyes on fabrics or tissue sections by forming a coordination complex with the dye which then attaches to the fabric or tissue. It may be used for dyeing fabrics, or for intensifying stains in cell or tissue preparations. The term mordant comes from the Latin word, "mordere", to bite. In the past, it was thought that a mordant helped the dye bite onto the fiber so that it would hold fast during washing. A mordant is often a polyvalent metal ion. The resulting coordination complex of dye and ion is colloidal and can be either acidic or alkaline.
1.11 Common dye mordants:
Mordents include tannic acid, alum, urine, chrome alum, sodium chloride, and certain salts of aluminsum, chromium, copper, iron, iodine, potassium, sodium, and tin.

1.12 Mordanting methods:
· The three methods used for mordanting are:
· Pre-mordanting (onchrome): The substrate is treated with the mordant and then dyed. 
· Meta-mordanting (metachrome): The mordant is added in the dye bath itself. 
· Post-mordanting (afterchrome): The dyed material is treated with a mordant. 
· The type of mordant used changes the shade obtained after dyeing and also affects the fastness property of the dye. The application of mordant, either pre-, Meta- or post T mordant methods, is influenced by: The action of the mordant on the substrate: if the mordant and dye methods are harsh (e.g. an acidic mordant with an acidic dye), pre- or post- mordanting limits the potential for damage to the substrate. 
· The stability of the mordant and/or dye lake: the formation of a stable dye lake means that the mordant can be added in the dye without risk of losing the dye properties (meta-mordanting). 

1.13 Description of the Mordant used in this project:
In this project work we use seven types of mordant’s.
1.13.1 Tannic Acid:
Tannic acid is a specific commercial form of tannin, a type of polyphenol. Its weak acidity (pKa around 10) is due to the numerous phenol groups in the structure. The chemical formula for commercial tannic acid is often given as C76H52O46, which corresponds with decagalloyl glucose, but in fact it is a mixture of polygalloyl glucoses or polygalloyl quinic acid esters with the number of galloyl moieties per molecule ranging from 2 up to 12 depending on the plant source used to extract the tannic acid. Commercial tannic acid is usually extracted from any of the following plant part: Tara pods (Caesalpinia spinosa), gallnuts from Rhus semialata or Quercus infectoria or Sicilian Sumac leaves (Rhus coriaria).
1.13.1.1Uses of Tanic Acid:
Tannins are a basic ingredient in the chemical staining of wood, and are already present in woods like oak, walnut, and mahogany. Tannic acid can be applied to woods low in tannin so chemical stains that require tannin content will react. The presence of tannins in the bark of redwood (Sequoia) is a strong natural defense against wildfire, decomposition and infestation by certain insects such as termites. It is found in the seeds, bark, cones, and heartwood.
Tannic acid is a common mordant used in the dyeing process for cellulose fibers such as cotton, often combined with alum and/or iron. The tannin mordant should be done first as metal mordants combine well with the fiber-tannin complex. However this use has lost considerable interest.
A particular and unique nich textile application of tannic acid is the activation of flock, which is basically an anti-static after treatment.
1.13.2  Aluminum:
Aluminum  is a chemical element in the boron group with symbol Al and atomic number 13. It is silvery white, and it is not soluble in water under normal circumstances.
Aluminum is the third most abundant element (after oxygen and silicon), and the most abundant metal, in the Earth's crust. It makes up about 8% by weight of the Earth's solid surface. Aluminum metal is so chemically reactive that native specimens are rare and limited to extreme reducing environments. Instead, it is found combined in over 270 different minerals. The chief ore of aluminum is bauxite.
1.13.2.1Physical Properties:
Aluminum is a relatively soft, durable, lightweight, ductile and malleable metal with appearance ranging from silvery to dull gray, depending on the surface roughness. It is nonmagnetic and does not easily ignite. A fresh film of aluminum film serves as a good reflector (approximately 92%) of visible light and an excellent reflector (as much as 98%) of medium and far infrared radiation. The yield strength of pure aluminum is 7–11 MPa, while aluminum alloys have yield strengths ranging from 200 MPa to 600 MPa.] Aluminum has about one-third the density and stiffness of steel. It is easily machined, cast, drawn and extruded.
Aluminum atoms are arranged in a face-centered cubic (fcc) structure. Aluminum has a stacking-fault energy of approximately 200 mJ/m2. 
Aluminum is a good thermal and electrical conductor, having 59% the conductivity of copper, both thermal and electrical. 

1.13.2.2 Chemical  Properties:
Corrosion resistance can be excellent due to a thin surface layer of aluminum oxide that forms when the metal is exposed to air, effectively preventing further oxidation. The strongest aluminum alloys are less corrosion resistant due to galvanic reactions with alloyed copper. This corrosion resistance is also often greatly reduced by aqueous salts, particularly in the presence of dissimilar metals.
Owing to its resistance to corrosion, aluminum is one of the few metals that retain silvery reflectance in finely powdered form, making it an important component of silver-colored paints. Aluminum mirror finish has the highest reflectance of any metal in the 200–400 nm (UV) and the 3,000–10,000 nm (far IR) regions; in the 400–700 nm visible range it is slightly outperformed by tin and silver and in the 700–3000 (near IR) by silver, gold, and copper. 
Aluminum is oxidized by water to produce hydrogen and heat:
2 Al + 3 H2O → Al2O3 + 3 H2
This conversion is of interest for the production of hydrogen. Challenges include circumventing the formed oxide layer which inhibits the reaction and the expenses associated with the storage of energy by regeneration of the Al metal. 
1.13.3 Copper:
Copper is a chemical element with the symbol Cu (from Latin: cuprum) and atomic number 29. It is a ductile metal with very high thermal and electrical conductivity. Pure copper is soft and malleable; a freshly exposed surface has a reddish-orange color. It is used as a conductor of heat and electricity, a building material, and a constituent of various metal alloys. Copper(II) ions are water-soluble, where they function at low concentration as bacteriostatic substances, fungicides, and wood preservatives. In sufficient amounts, they are poisonous to higher organisms; at lower concentrations it is an essential trace nutrient to all higher plant and animal life. The main areas where copper is found in animals are liver, muscle and bone.
                                                [image: C:\Documents and Settings\Admin\Desktop\Tetramminkupfer(II)-sulfat-Monohydrat_Kristalle.png]
                                       Fig. Assorted copper fittings
1.13.3.1 Physical Properties:
Copper, silver and gold are in group 11 of the periodic table, and they share certain attributes: they have one s-orbital electron on top of a filled d-electron shell and are characterized by high ductility and electrical conductivity. The filled d-shells in these elements do not contribute much to the interatomic interactions, which are dominated by the s-electrons through metallic bonds. Contrary to metals with incomplete d-shells, metallic bonds in copper are lacking a covalent character and are relatively weak. This explains the low hardness and high ductility of single crystals of copper.. 
The low hardness of copper partly explains its high electrical (59.6×106 S/m) and thus also high thermal conductivity, which are the second highest among pure metals at room temperature. The maximum permissible current density of copper in open air is approximately 3.1×106 A/m2 of cross-sectional area, above which it begins to heat excessively. As with other metals, if copper is placed against another metal, galvanic corrosion will occur. 

1.13.3.2 Chemical Properties:
Copper forms a rich variety of compounds with oxidation states +1 and +2, which are often called cuprous and cupric, respectively.[8] It does not react with water, but it slowly reacts with atmospheric oxygen forming a layer of brown-black copper oxide. In contrast to the oxidation of iron by wet air, this oxide layer stops the further, bulk corrosion. A green layer of verdigris (copper carbonate) can often be seen on old copper constructions, such as the Statue of Liberty, the largest copper statue in the world built using repoussé and chasing.[9]Hydrogen sulfides and sulfides react with copper to form various copper sulfides on the surface. In the latter case, the copper corrodes, as is seen when copper is exposed to air containing sulfur compounds. Oxygen-containing ammonia solutions give water-soluble complexes with copper, as do oxygen and hydrochloric acid to form copper chlorides and acidified hydrogen peroxide to form copper(II) salts. Copper(II) chloride and copper co proportionate to form copper(I) chloride. 

1.13.3.3 Application:
The major applications of copper are in electrical wires (60%), roofing and plumbing (20%) and industrial machinery (15%). Copper is mostly used as a metal, but when a higher hardness is required it is combined with other elements to make an alloy (5% of total use) such as brass and bronze.[16] A small part of copper supply is used in production of compounds for nutritional supplements and fungicides in agriculture.[29][62]Machining of copper is possible, although it is usually necessary to use an alloy for intricate parts to get good machinability characteristics.
1.13.4 Iron:
Iron is a chemical element with the symbol Fe (from Latin: ferrum) and atomic number 26. It is a metal in the first transition series. It is the most common element (by mass) forming the planet Earth as a whole, forming much of Earth's outer and inner core. It is the fourth most common element in the Earth's crust. Iron's very common presence in rocky planets like Earth is due to its abundant production as a result of fusion in high-mass stars, where the production of nickel-56 (which decays to the most common isotope of iron) is the last nuclear fusion reaction that is exothermic. This causes radioactive nickel to become the last element to be produced before collapse of a supernova leads to the explosive events that scatter this precursor radionuclide of iron abundantly into space.
Iron chemical compounds, which include ferrous and ferric compounds, have many uses. Iron oxide mixed with aluminum powder can be ignited to create a termite reaction, used in welding and purifying ores. It forms binary compounds with the halogens and the chalcogens. Among its organometallic compounds is ferrocene, the first sandwich compound discovered.




1.13.5 Potassium:
Potassium is a chemical element with symbol K (from Neo-Latinkalium) and atomic number 19. Elemental potassium is a soft silvery-white alkali metal that oxidizes rapidly in air and is very reactive with water, generating sufficient heat to ignite the hydrogen emitted in the reaction.
Most industrial chemical applications of potassium employ the relatively high solubility in water of potassium compounds, such as potassium soaps. Potassium metal has only a few special applications, being replaced in most chemical reactions with sodium metal.
Potassium ions are necessary for the function of all living cells. Potassium ion diffusion is a key mechanism in nerve transmission, and potassium depletion in animals, including humans, results in various cardiac dysfunctions. Potassium is found in especially high concentrations within plant cells, and in a mixed diet it is mostly concentrated in fruits. The high concentration of potassium in plants, associated with comparatively low amounts of sodium there, resulted in potassium's being first isolated from potash, the ashes of plants, giving the element its name.
1.13.5.1 Physical Properties:
Potassium atoms have 19 electrons, which is one more than the extremely stable configuration of argon. A potassium atom is thus much more likely to lose the "extra" electron than to gain one; however, the alkalide ions, K–, are known.[5] Because of the low first ionization energy (418.8 kJ/mol) the potassium atom easily loses an electron and oxidizes into the monopositive cation, K+. This process requires so little energy that potassium is readily oxidized by atmospheric oxygen. In contrast, the second ionization energy, is very high (3052 kJ/mol), because removal of two electrons breaks the stable noble gas electronic configuration. Potassium therefore does not readily form compounds with the oxidation state of +2 (or higher). 



1.13.5.2Chemical Properties:
Potassium is an extremely active metal, which reacts violently with oxygen and water in air. With oxygen, it converts to potassium peroxide and with water potassium hydroxide. The reaction of potassium with water is dangerous because of its violent exothermic character and the production of hydrogen gas. Hydrogen reacts again with atmospheric oxygen, producing water, which reacts with the remaining potassium.[8] This reaction requires only traces of water; because of this, potassium and its liquid alloy with sodium — NaK — are potent desiccants that can be used to dry solvents prior to distillation. 
MgCl2 + 2 K → Mg + 2 KCl
1.13.5.3 Applications:
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Potassium and magnesium sulfate fertilizer
Potassium ions are an essential component of plant nutrition and are found in most soil types. They are used as a fertilizer in agriculture, horticulture, and hydroponic culture in the form of chloride (KCl), sulfate (K2SO4), or nitrate (KNO3). Agricultural fertilizers consume 95% of global potassium chemical production, and about 90% of this potassium is supplied as KCl. The potassium content of most plants range from 0.5% to 2% of the harvested weight of crops, conventionally expressed as amount of K2O. Modern high-yield agriculture depends upon fertilizers to replace the potassium lost at harvest. Most agricultural fertilizers contain potassium chloride, while potassium sulfate is used for chloride-sensitive crops or crops needing higher sulfur content. The sulfate is produced mostly by decomposition of the complex minerals kainite (MgSO4·KCl·3H2O) and langbeinite (MgSO4·K2SO4). Only a very few fertilizers contain potassium nitrate. In 2005, about 93% of world potassium production was consumed by the fertilizer industry. 
1.13.5.4 Food:
The potassium cation is a nutrient necessary for human life and health. Potassium chloride is used as a substitute for table salt by those seeking to reduce sodium intake so as to control hypertension. The USDA lists tomato paste, orange juice, beet greens, white beans, potatoes, bananas and many other good dietary sources of potassium, ranked in descending order according to potassium content. 
Potassium sodium tartrate (KNaC4H4O6, Rochelle salt) is the main constituent of baking powder; it is also used in the silvering of mirrors. Potassium bromate (KBrO3) is a strong oxidizer (E924), used to improve dough strength and rise height. Potassium bisulfite (KHSO3) is used as a food preservative, for example in wine and beer-making (but not in meats). It is also used to bleach textiles and straw, and in the tanning of leathers. 
1.13.5.5 Industrial:
Major potassium chemicals are potassium hydroxide, potassium carbonate, potassium sulfate, and potassium chloride. Megatons of these compounds are produced annually. 
Potassium hydroxide KOH is a strong base, which is used in industry to neutralize strong and weak acids, to control pH and to manufacture potassium salts. It is also used to saponifyfats and oils, in industrial cleaners, and in hydrolysis reactions, for example of esters. 
Potassium chromate (K2CrO4) is used in inks, dyes, stains (bright yellowish-red color); in explosives and fireworks; in the tanning of leather, in fly paper and safety matches, but all these uses are due to the properties of chromate ion containment rather than potassium ions.
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               EXPERIMENTAL FOUNDATION











3.1 Fabrics and Fiber Pretreatment:

3.1.1 Combined Scouring-Bleaching of Cotton Fabric:
	
Water Filled


Fabric loaded


(OSR, PCLF, Cibafluid C, 2UD, NOF) Inject


Run 5 minutes at 50°c


Caustic Soda dosing in 5 minutes


Run until the machine reach 70°c


H2O2 dosing in 5 minutes


                                                                  Drain water


Normal hot wash at 80°c for 10 minutes


    Drain water


Normal wash at 30°c for 5 minutes


                                                                Drain water


Unloading the Fabrics



3.1.2 Dye Extraction Process (Aqueous Method) :

Water taken in the bath at room temperature 


	Temperature raised up to 60°C

                                     Betel Nut were put in the Extraction Bath

 Raised the temp at boiling point and run 60 min

                                                    Squeezing by squeezer 

                                                              Filtration

             Dye solution
3.2Experimental Processes:

Experiment No: 3.2.1
Experiment Name: Potassium Dichromate Mordant. (Normal water) Dyeing of cotton fabric with Betel Nut by using
	
Recipe: 
             Dye Solution                10 %
            M: L		 1:30
    Temperature             60°C
            Time		  60 minute

Dye extraction recipe: 
Weight of Betel Nut   	25 g
Water	750 cc
Boiling Temp                            98°C
Time                                       60 minute
Apparatus: 
· Electric Balance
· Scissor
· Bath
· Stir
· Gas Burner
· Stand
· Thermometer
· Filter  
· Squeezer

Recipe Calculation:
Dye Solution:    1 ml
Sample weight: 10 gm
Total Liquor: 300 CC

Flow Chart for Mordanting:

                                              Mordanting the sample:

Water taken in the bath at room temperature


                                                Temperature raised up to 60°C


Mordant (Potassium Dichromate 2%) added in the heated water 


Immersed the fabric for 30 min


                                                         Draining Performed 


                                                  Bath washes with normal water

Flow chart for dyeing theMordanted Sample:

Water taken in the bath at room temperature


Dye extracted solution is taken in bath as per recipe 


Mordanted fabric is immersed into the dye solution at 40°C 


Raised the temperature at 60°C for 30 min



After that fabric is taken out from the bath


                                                                    Rinsed

After Treatment:

Water taken in the bath at room temperature


                                                      Add soap solution of 2g/l 


                                                 Soaping carried out for 5 min


     Cold wash


                                                                 Squeezed


                                                                     Dried




Process Curve for Mordanting:
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PROCESS CURVE FOR DYEING:
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Process Description: At first fabric is weighted in electric balance.
· 300 CC water is taken in the mordanting bath and temp. is raised from room temp. to 60°C.
· Potassium dichromate is added to the heated water and keeps the immersed fabric in the heated water for 30 minutes.
· Drain the liquid and wash the bath with normal water.
· 1 ml extracted dye solution is taken in the dye bath at room temp.
· Then the mordanting fabric is immersed into the dye solution and raised the temp. up to 60°C for 1  hrs.
· After then the bath is drain and wash with cold water.
· Squeeze the fabric manually.
· Then soaping the fabric for 5 minutes by using detergent.
· Then wash the fabric.
· Dried the fabric in air and calendaring the fabric.

Experiment No: 3.2.2
Experiment Name: Dyeing of cotton fabric with Betel Nut by using Ferrous Sulfate Mordant. (Normal Water)

Recipe: 
                    Dye Solution                10 %   
            M: L 	                     1:30
            Temperature             60°C
            Time	                      60 minute


Apparatus: 
· Electric Balance      
· Scissor
· Bath
· Stir
· Gas Burner
· Stand
· Thermometer
· Filter 
· Squeezer

Recipe Calculation:

Dye Solution:    1 ml
Sample weight: 10 gm
Total Liquor:      300 CC                           

Flow Chart for Mordanting:

Mordanting the sample

Water taken in the bath at room temperature


                                                    Temperature raised  up to 60°C


 Mordant (Ferrous Sulphate 2% ) added in the heated water 


Immersed the fabric for 30 min


                                                          Draining Performed 


                                                   Bath washes with normal water







Flow chart  for dyeing  the Mordanted  Sample:

Water taken in the bath at room temperature


Dye extracted solution is taken in bath as per recipe 


Mordanted fabric is immersed into the dye solution at 40°C 


Raised the temperature at 60°C for 30 min



After that fabric is taken out from the bath


                                                                   Rinsed



After Treatment:

Water taken in the bath at room temperature


                                                    Add soap solution of 2g/l  


                                                 Soaping carried out for 5 min


   Cold wash


                                                                 Squeezed


                                                                     Dried



Process Curve for Mordanting:
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 (
60°C
)
 (
60 Minute
)
 (
Temperature
)
 (
4
0°C
)
 (
Drain
) (
Sample add
) (
30°C
)
                       Water

                                                          Time 

  


Process Description:
· At first fabric is weighted in electric balance.
·  300 CC water is taken in the mordanting bath and temp. is raised from room temp. to 60°C.
· Ferrous Sulphate is added to the heated water and keeps the immersed fabric in the heated water for 30 minutes.
· Drain the liquid and wash the bath with normal water.
· 1 ml  extracted dye solution is taken in the dye bath at room temp.
· Then the mordanting fabric is immersed into the dye solution and raised the temp. up to 60°C for 1  hrs.
· After then the bath is drain and wash with cold water.
· Squeeze the fabric manually.
· Then soaping the fabric  for 5 minutes by using detergent.
· Then wash the fabric.
· Dried the fabric in air and calendaring the fabric.
· Dyeing operation is completed.   

Experiment No: 3.2.3
Experiment Name: Dyeing of cotton fabric with Betel Nut by using Aluminum Sulfate Mordant. (Normal Water)

Recipe: 
         Dye Solution                10 %   
            M: L 	         1:30
           Temperature               60°C
           Time	           60 minute
Apparatus: 
· Electric Balance
· Scissor
· Bath
· Stir
· Gas Burner
· Stand
· Thermometer
· Filter 
· Squeezer

Recipe Calculation:

Dye Solution:    1 ml
Sample weight: 10 gm
Total Liquor:      300 CC                           

Flow Chart for Mordanting:

Mordanting the sample:

Water taken in the bath at room temperature


                                            Temperature raised  up to 60°C


 Mordant (Aluminum Sulphate 2% ) added in the heated water 


Immersed the fabric for 30 min


                                                        Draining Performed 


                                                Bath washes with normal water







Flow chart  for dyeing  the Mordanted  Sample:

Water taken in the bath at room temperature


Dye extracted solution is taken in bath as per recipe 


Mordanted fabric is immersed into the dye solution at 40°C 


Raised the temperature at 60°C for 30 min



After that fabric is taken out from the bath


                                                                    Rinsed

After Treatment:

Water taken in the bath at room temperature


                                                  Add soap solution of 2g/l  


                                                Soaping carried out for 5 min


   Cold wash


                                                                  Squeezed
                             
                                                                     Dried





Process Curve for Mordanting:
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Process Description:
· At first fabric is weighted in electric balance.
· 300 CC water is taken in the mordanting bath and temp. is raised from room temp. to 60°C.
· Aluminum Sulphate is added to the heated water and keeps the immersed fabric in the heated water for 30 minutes.
· Drain the liquid and wash the bath with normal water.
· 1 ml extracted dye solution is taken in the dye bath at room temp.
· Then the mordanting fabric is immersed into the dye solution and raised the temp. up to 60°C for 1  hrs.
· After then the bath is drain and wash with cold water.
· Squeeze the fabric manually.
· Then soaping the fabric for 5 minutes by using detergent.
· Then wash the fabric.
· Dried the fabric in air and calendaring the fabric.
Experiment No: 3.2.4
Experiment Name: Dyeing of cotton fabric with Betel Nut by using Copper Sulfate Mordant. (Normal Water)

Recipe: 
              Dye Solution                10 %   
           M: L 		   1:30
         Temperature           60°C
            Time		     60 minute
Apparatus: 
· Electric Balance
· Scissor
· Bath
· Stir
· Gas Burner
· Stand
· Thermometer
· Filter 
· Squeezer

Recipe Calculation:

Dye Solution:    1 ml
Sample weight: 10 gm
Total Liquor:      300 CC                           

Flow Chart for Mordanting:

Mordanting the sample:

Water taken in the bath at room temperature


Temperature raised  up to 60°C


Mordant (Copper Sulfate 2%) added in the heated water


                                              Immersed the fabric for 30 min


Draining Performed


Bath washes with normal water










Flow chart  for dyeing  the Mordanted  Sample:

Water taken in the bath at room temperature


Dye extracted solution is taken in bath as per recipe


Mordanted fabric is immersed into the dye solution at 40°C


Raised the temperature at 60°C for 30 min



After that fabric is taken out from the bath


                                                                    Rinsed

After Treatment:

Water taken in the bath at room temperature


Add soap solution of 2g/l


Soaping carried out for 5 min


  Cold wash


                                                                Squeezed


                                                                     Dried




Process Curve for Mordanting:
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Process Description:
· At first fabric is weighted in electric balance.
· 300 CC water is taken in the mordanting bath and temp. is raised from room temp. to 60°C.
· Copper Sulphate is added to the heated water and keeps the immersed fabric in the heated water for 30 minutes.
· Drain the liquid and wash the bath with normal water.
· 1 ml extracted dye solution is taken in the dye bath at room temp.
· Then the mordanting fabric is immersed into the dye solution and raised the temp. up to 60°C for 1  hrs.
· After then the bath is drain and wash with cold water.
· Squeeze the fabric manually.
· Then soaping the fabric for 5 minutes by using detergent.
· Then wash the fabric.
· Dried the fabric in air and calendaring the fabric.
Experiment No: 3.2.5
Experiment Name: Dyeing of cotton fabric with Betel Nut by using tannic acid Mordant. (Normal Water)

Recipe: 
   Dye Solution                     10 %
M: L 			1:30
Temperature               60°C
Time			60 minute

Apparatus: 
· Electric Balance
· Scissor
· Bath
· Stir
· Gas Burner
· Stand
· Thermometer
· Filter 
· Squeezer
Recipe Calculation:

Dye Solution:    1 ml
Sample weight: 10 gm
Total Liquor:      300 CC                           

Flow Chart for Mordanting:

Mordanting the sample:

Water taken in the bath at room temperature


Temperature raised  up to 60°C


Mordant (Tannic Acid2%) added in the heated water


Immersed the fabric for 30 min


Draining Performed


Bath washes with normal water










Flow chart  for dyeing  the Mordanted  Sample:

Water taken in the bath at room temperature


Dye extracted solution is taken in bath as per recipe


Mordanted fabric is immersed into the dye solution at 40°C


Raised the temperature at 60°C for 30 min



After that fabric is taken out from the bath


                                                                    Rinsed

After Treatment:

Water taken in the bath at room temperature


Add soap solution of 2g/l


Soaping carried out for 5 min


   Cold wash


                                                                 Squeezed


                                                               Dried




Process Curve for Mordanting:

 (
8
0
)
 (
30 min
) (
Temperature
) (
60°C
)
 (
6
0
)
 (
4
0
) (
30°C
)

 (
Water
) (
30
) (
Tannic Acid
) (
Drain
)


TIME 
Process Curve for Dyeing:
 (
60 Minute
) (
60°C
)

 (
Temperature
)
 (
      4
0°C
)
 (
Sample add
) (
30°C
) (
Drain
)
                           Water


Time



Process Description:
· At first fabric is weighted in electric balance.
· 300 CC water is taken in the mordanting bath and temp. is raised from room temp. to 60°C.
· Tannic acid is added to the heated water and keeps the immersed fabric in the heated water for 30 minutes.
· Drain the liquid and wash the bath with normal water.
· 1 ml extracted dye solution is taken in the dye bath at room temp.
· Then the mordanting fabric is immersed into the dye solution and raised the temp. up to 60°C for 1  hrs.
· After then the bath is drain and wash with cold water.
· Squeeze the fabric manually.
· Then soaping the fabric for 5 minutes by using detergent.
· Then wash the fabric.

Experiment No: 3.2.6
Experiment Name: Dyeing of cotton fabric with Betel Nut by using 
Iron Chloride Mordant. (Normal Water)

Recipe: 
               Dye Solution                10 %   
           M: L 		     1:30
         Temperature             60°C
            Time		       60 minute

Apparatus: 
· Electric Balance
· Scissor
· Bath
· Stir
· Gas Burner
· Stand
· Thermometer
· Filter 
· Squeezer

Recipe Calculation:

Dye Solution:    1 ml
Sample weight: 10 gm
Total Liquor:      300 CC                           

Flow Chart for Mordanting:

Mordanting the sample

Water taken in the bath at room temperature


                                                Temperature raised  up to 60°C


 Mordant (Iron Chloride2%) added in the heated water 


Immersed the fabric for 30 min


                                                       Draining Performed 


                                                Bath washes with normal water










Flow chart  for dyeing  the Mordanted  Sample:

Water taken in the bath at room temperature


Dye extracted solution is taken in bath as per recipe 


Mordanted fabric is immersed into the dye solution at 40°C 


Raised the temperature at 60°C for 30 min


After that fabric is taken out from the bath


After Treatment:

Water taken in the bath at room temperature


Add soap solution of 2g/l


Soaping carried out for 5 min


Cold wash


Squeezed


                                                                     Dried





Process Curve for Mordanting:
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Process Description:
· At first fabric is weighted in electric balance.
· 300 CC water is taken in the mordanting bath and temp. is raised from room temp. to 60°C.
· Iron Chloride is added to the heated water and keeps the immersed fabric in the heated water for 30 minutes.
· Drain the liquid and wash the bath with normal water.
· 1 ml extracted dye solution is taken in the dye bath at room temp.
· Then the mordanting fabric is immersed into the dye solution and raised the temp. up to 60°C for 1  hrs.
· After then the bath is drain and wash with cold water.
· Squeeze the fabric manually.
· Then soaping the fabric for 5 minutes by using detergent.
· Then wash the fabric.
· Dried the fabric in air and calendaring the fabric.
· Dyeing operation is completed.   
Experiment No: 3.2.7
Experiment Name: Dyeing of cotton fabric with Betel Nut by using 
Zinc Sulphate Mordant. (Normal Water)

Recipe: 
                    Dye Solution                10 %   
            M: L 		          1:30
            Temperature              60°C
            Time		           60 minute

Apparatus: 
· Electric Balance
· Scissor
· Bath
· Stir
· Gas Burner
· Stand
· Thermometer
· Filter 
· Squeezer
Recipe Calculation:

Dye Solution:    1 ml
Sample weight: 10 gm
Total Liquor:      300 CC                           

Flow Chart for Mordanting:

Mordanting the sample

Water taken in the bath at room temperature


Temperature raised  up to 60°C


Mordant (Zinc Sulphate2%) added in the heated water


                                                  Immersed the fabric for 30 min


Draining Performed


Bath washes with normal water


Flow chart  for dyeing  the Mordanted  Sample:

Water taken in the bath at room temperature


Dye extracted solution is taken in bath as per recipe 


Mordanted fabric is immersed into the dye solution at 40°C 


Raised the temperature at 60°C for 30 min



After that fabric is taken out from the bath


After Treatment:

Water taken in the bath at room temperature


Add soap solution of 2g/l


Soaping carried out for 5 min


Cold wash


                                                                    Squeezed


                                                                     Dried
Process Curve for Mordanting:
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Process Curve for Dyeing:
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Process Description:
· At first fabric is weighted in electric balance.
· 300 CC water is taken in the mordanting bath and temp. is raised from room temp. to 60°C.
· Zinc Sulfate is added to the heated water and keeps the immersed fabric in the heated water for 30 minutes.
· Drain the liquid and wash the bath with normal water.
· 1 ml extracted dye solution is taken in the dye bath at room temp.
· Then the mordanting fabric is immersed into the dye solution and raised the temp. up to 60°C for 1  hrs.
· After then the bath is drain and wash with cold water.
· Squeeze the fabric manually.
· Then soaping the fabric for 5 minutes by using detergent.
· Then wash the fabric.
· Dried the fabric in air and calendaring the fabric.
· Dyeing operation is completed.   


Experiment No: 3.2.8
Experiment Name: Dyeing of cotton fabric with Betel Nut Without   Mordanting. (Normal Water)

Recipe: 
                   Concentration               10 %   
            M: L 		          1:30
            Temperature               60°C
            Time			 60 minute


Apparatus: 
· Electric Balance
· Scissor
· Bath
· Stir
· Gas Burner
· Stand
· Thermometer
· Filter 
· Squeezer

Recipe Calculation:

Dye Solution:    1 ml
Sample weight: 10 gm
Total Liquor:      300 CC                           




Flow chart  for dyeing the Sample:

Water taken in the bath at room temperature


Dye extracted solution is taken in bath as per recipe 


Mordanted fabric is immersed into the dye solution at 40°C 


Raised the temperature at 60°C for 30 min



After that fabric is taken out from the bath


                                                                   Rinsed


After Treatment:

Water taken in the bath at room temperature


Add soap solution of 2g/l


Soaping carried out for 5 min


 Cold wash


Squeezed


Dried



Process Curve for Dyeing:
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Process Description:
· At first fabric is weighted in electric balance.
·  300 CC water is taken in the bath and 1 ml extracted dye solution is taken in the dye bath at room temp.
· Then the  fabric is immersed into the dye solution and raised the temp. up to 60°C for 1  hrs.
· After then the bath is drain and wash with cold water.
· Squeeze the fabric manually.
· Then soaping the fabric for 5 minutes by using detergent.
· Then wash the fabric.
· Dried the fabric in air and calendaring the fabric.
· Dyeing operation is completed.   






Sample Attachment for Cotton fiber (Normal water):
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Experiment No: 3.2.9
Experiment Name: Dyeing of cotton fabric with Betel Nut by using Potassium Dichromate Mordant.(Sea water)
	
Recipe: 
                    Dye Solution                10 %   
            M: L 			1:30
            Temperature               60°C
            Time			   60 minute

Dye extraction recipe: 
Weight of Betel Nut 		25 g
Water	 750 cc
Boiling Temp                   	98°C
Time                              	60 minute
Apparatus: 
· Electric Balance
· Scissor
· Bath
· Stir
· Gas Burner
· Stand
· Thermometer
· Filter 
· Squeezer

Recipe Calculation:

Dye Solution:    1 ml
Sample weight: 10 gm
Total Liquor:      300 CC                           

Flow Chart for dye Extraction process:  

Dye Extraction Process (Aqueous Method) 

Water taken in the bath at room temperature 


	Temperature raised up to 60°C

                           Betel Nut were put in the Extraction Bath

 Raised the temp at boiling point and run 60 min

                                                      Squeezing by squeezer 

                                                            Filtration

             Dye solution


Flow Chart for Mordanting:

Mordanting the sample

Water taken in the bath at room temperature


                                               Temperature raised  up to 60°C


 Mordant (Potassium Dichromate 2%) added in the heated water 


Immersed the fabric for 30 min


                                                     Draining Performed 


                                              Bath washes with normal water


Flow chart for dyeing the Mordanted Sample:

Water taken in the bath at room temperature


Dye extracted solution is taken in bath as per recipe 


Mordanted fabric is immersed into the dye solution at 40°C 


Raised the temperature at 60°C for 30 min



After that fabric is taken out from the bath


                                                                       Rinsed
After Treatment:

Water taken in the bath at room temperature


Add soap solution of 2g/l


Soaping carried out for 5 min


Cold wash


Squeezed


                                                                    Dried

Process Curve for Mordanting:
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Process Description:
· At first fabric is weighted in electric balance.
·  300 CC water is taken in the mordanting bath and temp. is raised from room temp. to 60°C.
· Potassium dichromate is added to the heated water and keeps the immersed fabric in the heated water for 30 minutes.
· Drain the liquid and wash the bath with normal water.
· 1 ml  extracted dye solution is taken in the dye bath at room temp.
· Then the mordanting fabric is immersed into the dye solution and raised the temp. up to 60°C for 1  hrs.
· After then the bath is drain and wash with cold water.
· Squeeze the fabric manually.
· Then soaping the fabric  for 5 minutes by using detergent.
· Then wash the fabric.
· Dried the fabric in air and calendaring the fabric.
Experiment No: 3.2.10
Experiment Name: Dyeing of cotton fabric with Betel Nut by using Ferrous Sulphate Mordant. (Sea Water)
Recipe: 
                                 Dye Solution                10 %   
                         M: L 			1:30
                        Temperature               60°C
                          Time			60 minute
Apparatus: 
· Electric Balance
· Scissor
· Bath
· Stir
· Gas Burner
· Stand
· Thermometer
· Filter 
· Squeezer
· Recipe Calculation:

Dye Solution:    1 ml
Sample weight: 10 gm
Total Liquor:      300 CC                           
Flow Chart for Mordanting:

Mordanting the sample

Water taken in the bath at room temperature


Temperature raised  up to 60°C


Mordant (Ferrous Sulphate2% ) added in the heated water


Immersed the fabric for 30 min


Draining Performed


Bath washes with normal water


Flow chart  for dyeing  the Mordanted  Sample:

Water taken in the bath at room temperature


Dye extracted solution is taken in bath as per recipe 


Mordanted fabric is immersed into the dye solution at 40°C 


Raised the temperature at 60°C for 30 min



After that fabric is taken out from the bath


                                                                    Rinsed

After Treatment:

Water taken in the bath at room temperature


Add soap solution of 2g/l


Soaping carried out for 5 min


 Cold wash


Squeezed


Dried
Process Curve for Mordanting:
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Process Description:
· At first fabric is weighted in electric balance.
· 300 CC water is taken in the mordanting bath and temp. is raised from room temp. to 60°C.
· Potassium dichromate is added to the heated water and keeps the immersed fabric in the heated water for 30 minutes.
· Drain the liquid and wash the bath with normal water.
· 1 ml  extracted dye solution is taken in the dye bath at room temp.
· Then the mordanting fabric is immersed into the dye solution and raised the temp. up to 60°C for 1  hrs.
· After then the bath is drain and wash with cold water.
· Squeeze the fabric manually.
· Then soaping the fabric  for 5 minutes by using detergent.
· Then wash the fabric.
· Dried the fabric in air and calendaring the fabric.
· Dyeing operation is completed.   

Experiment No: 3.2.11
Experiment Name: Dyeing of cotton fabric with Betel Nut by using Aluminum Sulphate Mordant. (Sea Water)

Recipe: 
            Dye Solution                10 %   
            M: L 		1:30
    Temperature               60°C
            Time		60 minute



Apparatus: 
· Electric Balance
· Scissor
· Bath
· Stir
· Gas Burner
· Stand
· Thermometer
· Filter 
· Squeezer

Recipe Calculation:

Dye Solution:    1 ml
Sample weight: 10 gm
Total Liquor:      300 CC                           




Flow Chart for Mordanting:

Mordanting the sample

Water taken in the bath at room temperature


Temperature raised  up to 60°C


Mordant (Aluminum Sulphate 2% ) added in the heated water


Immersed the fabric for 30 min


Draining Performed


Bath washes with normal water



Flow chart  for dyeing  the Mordanted  Sample:

Water taken in the bath at room temperature


Dye extracted solution is taken in bath as per recipe 


Mordanted fabric is immersed into the dye solution at 40°C 


Raised the temperature at 60°C for 30 min


                                            After that fabric is taken out from the bath


                                                                   Rinsed




After Treatment:

Water taken in the bath at room temperature


Add soap solution of 2g/l


Soaping carried out for 5 min


Cold wash


Squeezed


Dried


Process Curve for Mordanting:
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Process Description:
· At first fabric is weighted in electric balance.
· 300 CC water is taken in the mordanting bath and temp. is raised from room temp. to 60°C.
· Potassium dichromate is added to the heated water and keeps the immersed fabric in the heated water for 30 minutes.
· Drain the liquid and wash the bath with normal water.
· 1 ml extracted dye solution is taken in the dye bath at room temp.
· Then the mordanting fabric is immersed into the dye solution and raised the temp. up to 60°C for 1  hrs.
· After then the bath is drain and wash with cold water.
· Squeeze the fabric manually.
· Then soaping the fabric for 5 minutes by using detergent.
· Then wash the fabric.
· Dried the fabric in air and calendaring the fabric.
· Dyeing operation is completed.   

Experiment No: 3.2.12
Experiment Name: Dyeing of cotton fabric with Betel Nut by using Copper Sulphate Mordant. (Sea Water)

Recipe: 
            Dye Solution                10 %   
            M: L 		1:30
    Temperature               60°C
            Time		   60 minute


Apparatus: 
· Electric Balance
· Scissor
· Bath
· Stir
· Gas Burner
· Stand
· Thermometer
· Filter 
· Squeezer

Recipe Calculation:

Dye Solution:    1 ml
Sample weight: 10 gm
Total Liquor:      300 CC                           





Flow Chart for Mordanting:

Mordanting the sample

Water taken in the bath at room temperature


Temperature raised  up to 60°C


Mordant (Copper Sulfate 2%) added in the heated water


Immersed the fabric for 30 min


Draining Performed


Bath washes with normal water


Flow chart  for dyeing  the Mordanted  Sample:

Water taken in the bath at room temperature


Dye extracted solution is taken in bath as per recipe 


Mordanted fabric is immersed into the dye solution at 40°C 


Raised the temperature at 60°C for 30 min



After that fabric is taken out from the bath


                                                                       Rinsed




After Treatment:

Water taken in the bath at room temperature


Add soap solution of 2g/l


Soaping carried out for 5 min


Cold wash


Squeezed


Dried


Process Curve for Mordanting:
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Process Description:
· At first fabric is weighted in electric balance.
· 300 CC water is taken in the mordanting bath and temp. is raised from room temp. to 60°C.
· Copper Sulphate is added to the heated water and keeps the immersed fabric in the heated water for 30 minutes.
· Drain the liquid and wash the bath with normal water.
· 1 ml extracted dye solution is taken in the dye bath at room temp.
· Then the mordanting fabric is immersed into the dye solution and raised the temp. up to 60°C for 1  hrs.
· After then the bath is drain and wash with cold water.
· Squeeze the fabric manually.
· Then soaping the fabric for 5 minutes by using detergent.
· Then wash the fabric.
· Dried the fabric in air and calendaring the fabric.
· Dyeing operation is completed.   
Experiment No: 3.2.13
Experiment Name: Dyeing of cotton fabric with Betel Nut by using Tannic Acid Mordant. (Sea Water)

Recipe: 
            Dye Solution                10 %   
            M: L 		 1:30
    Temperature               60°C
            Time		  60 minute

Apparatus: 
· Electric Balance
· Scissor
· Bath
· Stir
· Gas Burner
· Stand
· Thermometer
· Filter 
· Squeezer

Recipe Calculation:

Dye Solution:    1 ml
Sample weight: 10 gm
Total Liquor:      300 CC                           







Flow Chart for Mordanting:

Mordanting the sample

Water taken in the bath at room temperature


Temperature raised  up to 60°C


Mordant (Tannic Acid2%) added in the heated water


Immersed the fabric for 30 min


Draining Performed


Bath washes with normal water



Flow chart  for dyeing  the Mordanted  Sample:

Water taken in the bath at room temperature


Dye extracted solution is taken in bath as per recipe 


Mordanted fabric is immersed into the dye solution at 40°C 


Raised the temperature at 60°C for 30 min



After that fabric is taken out from the bath


                                                                   Rinsed



After Treatment:

Water taken in the bath at room temperature


Add soap solution of 2g/l


Soaping carried out for 5 min


                                                              Cold wash


Squeezed


Dried


Process Curve for Mordanting:

 (
8
0
)
 (
30 min
) (
Temperature
) (
60°C
)
 (
6
0
)
 (
4
0
) (
30°C
)

 (
Water
) (
30
) (
Tannic Acid
) (
Drain
)


TIME 


Process Curve for Dyeing:
 (
60 Minute
) (
60°C
)

 (
Temperature
)
 (
4
0°C
)
 (
Sample add
) (
30°C
) (
Drain
)
                             Water


Time


Process Description:
· At first fabric is weighted in electric balance.
· 300 CC water is taken in the mordanting bath and temp. is raised from room temp. to 60°C.
· Tannic Acid is added to the heated water and keeps the immersed fabric in the heated water for 30 minutes.
· Drain the liquid and wash the bath with normal water.
· 1 ml extracted dye solution is taken in the dye bath at room temp.
· Then the mordanting fabric is immersed into the dye solution and raised the temp. up to 60°C for 1  hrs.
· After then the bath is drain and wash with cold water.
· Squeeze the fabric manually.
· Then soaping the fabric for 5 minutes by using detergent.
· Then wash the fabric.
· Dried the fabric in air and calendaring the fabric.
· Dyeing operation is completed.   

Experiment No: 3.2.13
Experiment Name: Dyeing of cotton fabric with Betel Nut by using 
Iron ChlorideMordant. (Sea Water)

Recipe: 
            Dye Solution                10 %   
            M: L 		1:30
    Temperature               60°C
            Time		  60 minute

Apparatus: 
· Electric Balance
· Scissor
· Bath
· Stir
· Gas Burner
· Stand
· Thermometer
· Filter 
· Squeezer

Recipe Calculation:

Dye Solution:    1 ml
Sample weight: 10 gm
Total Liquor:      300 CC                           





Flow Chart for Mordanting:

Mordanting the sample

Water taken in the bath at room temperature


Temperature raised  up to 60°C


Mordant (Iron Chloride2%) added in the heated water


Immersed the fabric for 30 min


Draining Performed


Bath washes with normal water



Flow chart  for dyeing  the Mordanted  Sample:

Water taken in the bath at room temperature


Dye extracted solution is taken in bath as per recipe 


Mordanted fabric is immersed into the dye solution at 40°C 


Raised the temperature at 60°C for 30 min



After that fabric is taken out from the bath


                                                                   Rinsed



After Treatment:

Water taken in the bath at room temperature


Add soap solution of 2g/l


Soaping carried out for 5 min


 Cold wash


Squeezed


Dried
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Process Description:
· At first fabric is weighted in electric balance.
· 300 CC water is taken in the mordanting bath and temp. is raised from room temp. to 60°C.
· Iron Chloride is added to the heated water and keeps the immersed fabric in the heated water for 30 minutes.
· Drain the liquid and wash the bath with normal water.
· 1 ml extracted dye solution is taken in the dye bath at room temp.
· Then the mordanting fabric is immersed into the dye solution and raised the temp. up to 60°C for 1  hrs.
· After then the bath is drain and wash with cold water.
· Squeeze the fabric manually.
· Then soaping the fabric for 5 minutes by using detergent.
· Then wash the fabric.
· Dried the fabric in air and calendaring the fabric.
· Dyeing operation is completed.   


Experiment No: 3.2.14
Experiment Name: Dyeing of cotton fabric with Betel Nut by using 
Zinc Sulphate Mordant. (Sea  Water)

Recipe: 
                    Dye Solution                10 %   
            M: L 			1:30
            Temperature               60°C
            Time	                        60 minute

Apparatus: 
· Electric Balance
· Scissor
· Bath
· Stir
· Gas Burner
· Stand
· Thermometer
· Filter 
· Squeezer

Recipe Calculation:

Dye Solution:    1 ml
Sample weight: 10 gm
Total Liquor:      300 CC                           







Flow Chart for Mordanting:

Mordanting the sample:

Water taken in the bath at room temperature


Temperature raised  up to 60°C


Mordant (Zinc Sulphate2%) added in the heated water


Immersed the fabric for 30 min


Draining Performed


Bath washes with normal water


Flow chart  for dyeing  the Mordanted  Sample:

Water taken in the bath at room temperature


Dye extracted solution is taken in bath as per recipe


Mordanted fabric is immersed into the dye solution at 40°C


Raised the temperature at 60°C for 30 min



After that fabric is taken out from the bath


                                                                    Rinsed




After Treatment:

Water taken in the bath at room temperature


Add soap solution of 2g/l


Soaping carried out for 5 min


      Cold wash


                                                                  Squeezed


                                                                    Dried



Process Curve for Mordanting:
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Process Description:
· At first fabric is weighted in electric balance.
· 300 CC water is taken in the mordanting bath and temp. is raised from room temp. to 60°C.
· Zinc Sulphate is added to the heated water and keeps the immersed fabric in the heated water for 30 minutes.
· Drain the liquid and wash the bath with normal water.
· 1 ml extracted dye solution is taken in the dye bath at room temp.
· Then the mordanting fabric is immersed into the dye solution and raised the temp. up to 60°C for 1  hrs.
· After then the bath is drain and wash with cold water.
· Squeeze the fabric manually.
· Then soaping the fabric for 5 minutes by using detergent.
· Then wash the fabric.
· Dried the fabric in air and calendaring the fabric.
· Dyeing operation is completed.   

Experiment No: 3.2.14
Experiment Name: Dyeing of cotton fabric with Betel Nut Without   Mordanting. (Sea  Water)

Recipe: 
                   Concentration               10 %   
            M: L 		          1:30
            Temperature               60°C
            Time			60 minute

Apparatus: 
· Electric Balance
· Scissor
· Bath
· Stir
· Gas Burner
· Stand
· Thermometer
· Filter 
· Squeezer

Recipe Calculation:

Dye Solution:    1 ml
Sample weight: 10 gm
Total Liquor:      300 CC                           



Flow chart  for dyeing the Sample:

Water taken in the bath at room temperature


Dye extracted solution is taken in bath as per recipe 


Mordanted fabric is immersed into the dye solution at 40°C 


Raised the temperature at 60°C for 30 min



After that fabric is taken out from the bath


                                                                   Rinsed


After Treatment:

Water taken in the bath at room temperature


Add soap solution of 2g/l


Soaping carried out for 5 min


   Cold wash


                                                                 Squeezed


                                                                     Dried



Process Curve for Dyeing:
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Process Description:
· At first fabric is weighted in electric balance.
·  300 CC water is taken in the bath and 1 ml extracted dye solution is taken in the dye bath at room temp.
· Then the  fabric is immersed into the dye solution and raised the temp. up to 60°C for 1  hrs.
· After then the bath is drain and wash with cold water.
· Squeeze the fabric manually.
· Then soaping the fabric for 5 minutes by using detergent.
· Then wash the fabric.
· Dried the fabric in air and calendaring the fabric.
· Dyeing operation is completed. 



3.3Sample Attachment for Cotton fiber (Sea water):
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4.1Result and Discussion for Cotton Fabric:                                                          
Rubbing fastness (betel nut):

	
           Mordant’s 
	         
          Normal water
	
              Sea water

	
Copper  
sulfate
	      
          Dry
	     
              4-5
	        
                3-4

	
	        
          Wet
	       
              3-4        
	                      
                 4

	
Potassium
Dichromate
	          
          Dry
	               
               5 
	
                4-5

	
	         
          Wet
	            
               4 
	
                3-4

	
Ferrous
Sulfate
	          
          Dry
	
              4-5
	
                4-5

	
	          
          Wet
	
              3-4
	
                4-5

	
Zinc 
Sulfate
	
          Dry
	
              4-5
	
                4-5

	
	
          Wet
	
               4 
	
                4-5

	
Iron
chloride
	
          Dry
	
               5
	
                 4     

	
	
          Wet
	  
               4
	
                3-4

	
Aluminum
Sulfate
	
          Dry
	
              4-5
	
                4-5

	
	
          Wet
	
               4
	
                 4

	
 Tannic
 Acid
	
          Dry
	
              4 -5
	
                 5

	
	
          Wet
	
               3-4
	 
                3-4

	
Without
Mordanting
	
         Dry
	
              4-5
	
                4-5

	
	
         Wet
	
              3-4
	
                4-5   



Table 08: Result of rubbing fastness
Sample of rubbing fastness

	
	                     Normal Water
	                       Sea Water

	
	           Dry          
	           Wet
	           Dry             
	          Wet

	
Copper
Sulfate
	
	
	
	

	
Potassium
Dichromate
	
	
	
	

	
Zinc
Sulfate
	
	
	
	

	
Iron 
Chloride
	
	
	
	

	
Aluminum
Sulfate
	
	
	
	

	
Ferrous
Sulfate
	
	
	
	

	
Tannic
acid
	
	
	
	

	
Without
Mordanting
	
	
	
	









4.1.1 Color fastness to rubbing (Dry & Wet):
From this observation, we can say that the dyed fabrics show average good to excellent rubbing fastness in dry system and in wet system of different mordant with sea or normal water, the dyed fabrics show average fair to good rubbing fastness property. But we got better rubbing fastness for normal water using Aluminum sulfate (4-5wt, 4dry) and in case of sea water we got better fastness using without mordant.
4.2 Betel Nut wash fastness:
	   Mordant 
	Multi fiber    Fabric
	Normal  Water
	   Sea   water

	

        Copper
        Sulfate
	            Acetate
	                  4-5
	                 4-5

	
	            Cotton
	                    4
	                  4

	
	             Nylon
	                    4
	                  4

	
	            Polyester
	                    4
	                 4-5

	
	             Acrylic 
	                  4-5
	                 4-5

	
	             wool 
	                    4
	                  4

	

     
        Potassium
        Dichromate
	            Acetate
	                  4-5
	                 4-5

	
	            Cotton
	                    4
	                  4

	
	             Nylon
	                    4
	                  4

	
	            Polyester
	                    4
	                 4-5

	
	             Acrylic 
	                    4
	                  4

	
	             wool 
	                    4
	                  4

	

        
        Ferrous
        sulfate

        
	            Acetate
	                    4
	                  4

	
	            Cotton
	                  4-5
	                  4

	
	             Nylon
	                    4
	                  4

	
	            Polyester
	                  4-5
	                 4-5

	
	             Acrylic 
	                  4-5
	                 4-5

	
	             wool 
	                    4
	                  4

	


          Zinc
          Sulfate
	            Acetate
	                    4
	                  4

	
	            Cotton
	                    4
	                 4-5

	
	             Nylon
	                    4
	                  4

	
	            Polyester
	                    4
	                 4-5

	
	             Acrylic 
	                  4-5
	                  4

	
	             wool 
	                    4
	                  4

	


        Iron
        chloride
	            Acetate
	                    4
	                4-5

	
	            Cotton
	                    4
	                  4

	
	             Nylon
	                    4
	                  4

	
	            Polyester
	                  4-5
	                4-5

	
	             Acrylic 
	                  4-5
	                4-5

	
	             wool 
	                    4
	                  4

	



        Aluminum
        Sulfate


	            Acetate
	                    4
	                4-5

	
	            Cotton
	                   4-5   
	                3-4

	
	             Nylon
	                    4
	                  4

	
	            Polyester
	                   4-5
	                4-5

	
	             Acrylic 
	                   4-5
	                  4

	
	             wool 
	                    4
	                  4

	

   
         Tannic
          acid 
	            Acetate
	                   3-4
	                4-5

	
	            Cotton
	                   4-5
	                  4

	
	             Nylon
	                    4
	                  4

	
	            Polyester
	                   4-5
	                  4

	
	             Acrylic 
	                   4-5
	                4-5

	
	             wool 
	                    4
	                4-5

	


         Without
         mordant
	            Acetate
	                   4
	                4-5

	
	            Cotton
	                    4
	                  4

	
	             Nylon
	                    4
	                4-5

	
	            Polyester
	                   4-5    
	                4-5 

	
	             Acrylic 
	                   4-5
	                  4

	
	             wool 
	                    4
	                  4


                                              Table 07: Result of betel nut wash fastness

Sample of wash fastness in normal water:

	
                       


                         Sample-Tannic acid
	



	



                       Sample-Potassium Dichromate
	

	



                       Sample-Copper sulfate
	

	



                       Sample-Ferrous sulfate
	

	



                       Sample-Zinc sulfate
	

	



                      Sample-Iron Chloride
	

	



                       Sample-Aluminum Sulfate
	

	



                       Sample-Normal water
	


Sample of wash fastness in Sea water:
	


                 Sample-Copper sulfate
	

	

                 
                Sample-Potassium Dichromate
	

	


                 Sample-Ferrous sulfate
	

	

                      
                      Sample-Zinc sulfate
	

	


                 Sample-Iron Chloride
	

	


                 Sample-Aluminum Sulfate
	

	


                 Sample- Tannic acid
	

	


                Sample-Normal water
	








4.2.1 Colorfastness to wash:
From this observation, we can say that the dyed fabrics show average fair to good wash fastness property. But we got better wash fastness for normal water using Aluminum Sulfate and in case of sea water we got better fastness using Zinc sulfate.

4.3 Overall discussions:

We found better result by using lower liquor ratio of dye extraction. We have successfully extracted dye material not only room temperature but also boiling in normal water. It has been found out that normal water using Aluminum Sulfate gives better washing fastness and we had found out that in case of Sea water we get better washing fastness using Zinc sulfate. Further we got better rubbing fastness for normal water using Aluminum Sulfate (5wt, 4dry) and in case of sea water we got better fastness using without mordant.

4.4 Limitation:
· We did our project work in the laboratory of our university, where sample dyeing machine was not to use. Dyeing was done in open dyeing bath. For this reason, time, temperature and other parameters was not possible to maintain perfectly.

· Due to the lack of availability of testing instruments in our university we could not be able to present all required fastness tests for the sample.

· There was not much academic and official research works on natural dyes in Bangladesh. That is why, discussion with the persons related to the practical work in this field and taking suggestion from the experts was not easy task

· Academically we did not go through in the depth study of natural dyes, primary it was tough for us to select the method of work, range of work and all the other technical matters. For this reason, initial work takes bit longer period of time
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5.1Conclusion:
Textile industry is the most biggest and economical sector in Bangladesh. We earn almost 82.53% foreign currencies from this sector. But producing textile products, the textile elements such as raw-material, dye, chemical etc are imported from foreign country which is costly and time consume process to us. Dyes are one of the most costly elements of them. Considering this problem, we survey on our natural source and select the Betel nut as a natural dye because the Betel nut is available in the world and especially in Bangladesh. Natural dye is eco-friendly for environment and mostly cost effective dyeing process than using the chemical dyeing process. Finally the result we have found from this study might be conducive for further study of the betel nut used in dyeing.
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