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The active ingredients in the chemical preparations commonly used in laundering are:

1. Surfactants
2. Dirt-suspending agents

3. Phosphates (mainly polyphosphates)

4. Anhydrous sodium sulphate and sodium silicate

5. Sodium perborates and Fluorescers.

SURFACTANTS

Surfactants constitute the most important group of detergent components. Surfactants are said to have a "head" and a "tail". The head is hydrophilic which means that it is water loving, and it is generally depicted as a circle. The tail is generally a long hydrocarbon chain and is hydrophobic, which means water-hating (therefore oil-loving). The tail may be depicted either as a straight line or a wavy tail.

[image: image1.png]fydrophobic
fwaterhating

"head
ydropili
(waterloving)




Surfactants make the transfer of dirt and grime to water easier. Water is not a good wetting agent because its surface tension is high. Surfactants improve the wetting properties of water by lowering its surface tension. Surfactants do not only reduce surface tension of water, they also help to dislodge dirt and to disperse the dislodged particles. They also stabilize suspensions of dirt in water.

DIRT-SUSPENDING AGENTS 

Dirt-suspending agents enable removed dirt to stay in suspension until rinsed away.
2

PHOSPHATES

Phosphates improve the detergent action of surfactants. Phosphates are often used in laundry detergents as a water softener. They remove dirt by forming soluble complex ions. Phosphates give a repulsive charge to fibre, thus helping dirt to stay in suspension.

ANHYDROUS SODIUM SULPHATE AND SODIUM SILICATE 

The major role of sodium sulphate is to keep the detergent dry and free-flowing. Sodium sulphate also adds bulk to the surfactant. Sodium silicate controls the alkalinity, keeping the pH at the best value for maximum detergent action. Sodium silicate also prevents the corrosion of metal parts in washing machines and dish-washing machines. They also keep the washing powder dry.

SODIUM PERBORATES

Sodium perborates release hydrogen peroxide on contact with water. Sodium perborates are used as oxidizing and bleaching agents in detergents.

FLUORESCERS

Fluorescers camouflage discolorations in garments. Fluorescers absorb ultra-violet and re-emit blue light. In this way the total light reflected by faded garments is restored to the full range of wavelengths, so making the clothes seem whiter. 
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The use of additives to soaps

Additives are substances which not only alter the overall look of a given soap but which also lend their own special qualities to it. Most factories or individuals when making soap use additives such as colour and fragrances.

These additives enhance the soaps; they give the soap a great smell and a great look.
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How fabrics are affected by the pH of the detergent

Enzymes are the catalysts of all reactions in living systems. These reactions are catalyzed in the active sites of globular proteins. The proteins are composed by amino acids with a variety of side chains ranging from non-polar aliphatic and aromatic to acidic, basic and neutral polar. This fact allows to a globular 3D protein to create in the active site all ranges of microenvironments for catalysis. Major advances in microbial technology and genetics allow recently the broad range of enzymatic applications in the industry. Enzymatic processes have been increasingly incorporated in textiles over the last years. Cotton, wool, flax or starches are natural materials used in textiles that can be processed with enzymes. Enzymes have been used for desizing, scouring, polishing, washing, degumming, peroxide degradation in bleaching baths as well as for decolourisation of dyehouse wastewaters, bleaching of released dyestuff and inhibiting dye transfer. Furthermore many new applications are under development such as natural and synthetic fibers modification, enzymatic dyeing, finishing etc. Most of the textile processes are heterogeneous where an auxiliary as a dye, enzyme, softener or oxidant have to be taken from the solution to the fiber. These processes require the presence of surface-active agents, ionic force “balancers”, buffers, stabilizers and others, and are characterized with high turbulence and mechanical agitation in the textile baths. It can be expected that an enzyme protein can interact with all chemical agents in solution due to the large variety of side chains of the outer-amino-acids in the large 3D structure of the protein. Protein interactions are important for textile processing. Cottons are strengthened by high pH while silk, wool and nylon require pH nearer to 7. 
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PRECAUTIONS REQUIRED IN THE USE OF CHLORINE BLEACH

Bleach is a powerful chemical. It can burn your skin, and it can dissolve cloth.

1.  Do not get it on your skin; if you get it on your skin, wash it off right away. 

2. If you spill it on your clothing, rinse immediately. If too much bleach is used on cloth, the cloth will disintegrate. 

3. Bleach will remove dye, so it must not be used on anything other than white cloth.

4. Bleach and ammonia should NEVER be mixed because doing so causes a chemical reaction that releases poisonous gases. The primary gas released is chlorine gas which was used as a chemical warfare agent during World War I. Chlorine gas is highly toxic. Other gases that can be released include nitrogen trichloride (which can explode in your face), and hydrazine (a component of rocket fuel).

DRY CLEANING is the technique of cleaning textiles in organic solvents instead of water.

The actual organic solvent used in dry cleaning depends on:

· The type of stain to be removed

· The type of fabric to be cleaned

· The die or dyes present in the fabric

Two factors THAT COULD AFFECT the effectiveness of a dry cleaning substance

The Type of Stain to be removed - Example perspiration stains over a prolonged period will eventually weaken the fabric, allowing the area to be damaged during washing. Aluminum chlorides found in antiperspirants will also weaken the fibers under the arm. Controlled use of antiperspirants and frequent washings immediately after wear may minimize this type of damage.
The dye or dyes present in the fabric - Example if the dyes in a multicolored shirt are not colorfast to water, bleeding will occur. The dye will migrate into adjacent areas during the washing process. 
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Stains are removed by neutralization reaction, by redox reactions or are simply removed by solvent action. 

Some common stain removers are lime juice, borax, hydrogen peroxide, ammonia, propane (acetone), 2-propanol, 1, 1, 1 trichloroethane, ethanedioic acid and methanol.

Lemon juice is a mild acid, and therefore is a natural degreaser, deodorant, mild bleach and cleaning agent.

Borax is a cheap and environmentally friendly disinfectant, bleach, stain remover, and natural deodorant that can be used as a powder, paste or solution. It also softens water and helps soap to function more effectively.  Borax solution is used for cleaning especially dirty surfaces such as tiles or sinks.

Mildew, blood, fruit, perspiration or antiperspirants stains can be removed by hydrogen peroxide. Ammonia can also remove antiperspirant stains.

Nail polish can be removed by propane (acetone) and 2-propanol can remove lipstick stains. 

1, 1, 1 trichloroethane can remove chocolate and fatty acid stains. Ink can be removed by methanol and rust stains can be removed by ethanedioic acid
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The Chemical principles involved in the removal of iron-rust

Iron-rusting is the most important form of corrosion. Rusting is essentially a process of oxidation in which iron combines with water and oxygen to form rust, the reddish-brown crust that forms on the surface of the iron. Rust, a chemical compound, is a hydrated ferric oxide Fe2O3nH2O, where n is usually 3/2. The chemical mechanism of rusting is not fully known, but is thought to involve oxidation of metallic iron to ferrous ion (Fe++) and reaction of the ferrous ion with oxygen and water to form rust. The reaction is catalyzed by water, acids, and metals (e.g., copper and tin) below iron in the electromotive series. Because iron is so widely used, e.g., in building construction and in tools, its protection against rusting is important.
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Rust

A chemical composition consisting of a very low pH mixture of hydrochloric and phosphoric acids with organic ammonium chlorides and organic sulfate can also remove iron-rust stains.
The chemical principles involved in the removal of tea stains

Tea stains can be removed by using glycerin or warm borax solution

The chemical principle involved in the removal of tobacco stains

Tobacco stains can be removed by using sodium hypochlorite. The bleaching action of the OCl- ion is important.

8
The active ingredients in some toilet cleaners are acid salts and sodium hydrogensulphate and others contain quaternary ammonium salts as the active ingredients. Another brand of toilet bowl cleaners contain hydrochloric acid as the active ingredients and another type contains inert materials and quaternary salts. The inert materials and the quaternary salts hydrolyse in water to produce hydrogen ions (acidic solution) which cleans the stains in the toilet bowl. 

The active ingredient in oven cleaners is sodium hydroxide.

The active ingredients in drain cleaners are aluminum powder and sodium hydroxide. These ingredients react as follows:

Al(s) + 2OH-(s) + 2H2O(l) → Al (OH)3(aq) + H2(g) + heat

The active ingredients in window cleaners are ammonia.  
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Antiseptics and DISINFECTANT

Antiseptics are chemical agents which destroy or inhibit microorganisms on living tissue. They limit or prevent the harmful results of infection.

Disinfectants are chemical agents which destroys microorganisms but usually bacterial spores. Disinfectants reduce the number of microbes to such a level that they are no longer harmful.

Disinfectant effectiveness depends on many factors. These include:

1. Type of contaminating microorganism. Each disinfectant has unique antimicrobial

attributes.

2. Degree of contamination. This determines the quality of disinfectant required and time of

exposure.

3. Amount of proteinaceous material present. High protein based materials absorb and

neutralize some chemical disinfectants.

4. Presence of organic matter and other compounds such as soaps may neutralize some

disinfectants.

5. Chemical nature of disinfectant. It is important to understand the mode of action in order

to select the appropriate disinfectant.

6. Concentration and quantity of disinfectant. It is important to choose the proper

 concentration and quantity of disinfectant that is best suited to each situation.

7. Contact time and temperature. Sufficient time and appropriate temperature must be

allowed for action of the disinfectant and may depend on the degree of contamination and

organic matter load.

8. Residual activity and effects on fabric and metal should be considered for specific

situations.

9. Application temperature, pH and interactions with other compounds must be considered.

10. Toxicity to the environment and relative safety to people that may be exposed.

11. Cost.

10
Disinfectant Uses, Advantages and Disadvantages
	Disinfectant 
	Uses 
	Advantages 
	Disadvantages 

	Alcohols 
	Intermediate level disinfectant Disinfect thermometers, external surfaces of some equipment (e.g., stethoscopes). Equipment used for home health care Used as a skin antiseptic 
	Fast acting No residue Non staining 
	Volatile Evaporation may diminish concentration May harden rubber or cause deterioration of glues Intoxicating 

	Chlorine 
	Intermediate level disinfectant Disinfect hydrotherapy tanks, dialysis equipment, cardiopulmonary training manikins, environmental surfaces. Effective disinfectant following blood spills; aqueous solutions (5,000 ppm /1:10 bleach) used to decontaminate area after blood has been removed; sodium dichloroisocyanurate powder sprinkled directly on blood spills for decontamination and subsequent cleanup. Equipment used for home health care. Undiluted bleach can be used as a high level disinfectant. 
	Low cost Fast acting Readily available in non hospital settings 
	Corrosive to metals Inactivated by organic material Irritant to skin and mucous membranes Use in well-ventilated areas Shelf life shortens when diluted (1:9 parts water) 

	Formaldehyde 
	Very limited use as chemisterilant Sometimes used to reprocess hemodialyzers Gaseous form used to decontaminate laboratory safety cabinets 
	Active in presence of organic materials 
	Carcinogenic Toxic Strong irritant Pungent odour 

	Glutaraldehydes 
	2% formulations — high level disinfection for heat sensitive equipment Most commonly used for endoscopes, respiratory therapy equipment and anesthesia equipment 
	Noncorrosive to metal Active in presence of organic material Compatible with lensed instruments Sterilization may be accomplished in 6-10 hours 
	Extremely irritating and toxic to skin and mucous membranes Shelf life shortens when diluted (effective for 14-30 days depending on formulation) High cost Monitor concentration in reusable solutions 
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	Hydrogen 
	Low level disinfectant (3%) 
	Strong oxidant 
	Can be corrosive to 

	peroxide 
	Equipment used for home health care Cleans floors, walls and furnishings High level disinfectant (6%) Effective for high level disinfection of flexible endoscopes Foot care equipment Disinfection of soft contact lenses Higher concentrations used as chemisterilants in specially designed machines for decontamination of heat sensitive medical devices Stabilized hydrogen peroxide (0.5%) is used a high level surface disinfectant. 
	Fast acting Breaks down into water and oxygen 
	aluminum, copper, brass or zinc Surface active with limited ability to penetrate 

	Iodophors 
	Intermediate level disinfectant for some equipment (hydrotherapy tanks, thermometers) Low level disinfectant for hard surfaces and equipment that does not touch mucous membranes (e.g., IV poles, wheelchairs, beds, call bells)
	Rapid action Relatively free of toxicity and irritancy
	Note: Antiseptic iodophors are NOT suitable for use as hard surface disinfectant Corrosive to metal unless combined with inhibitors Disinfectant may burn tissue Inactivated by organic materials May stain fabrics and synthetic materials

	Peracetic acid
	High level disinfectant or sterilant for heat sensitive equipment Higher concentrations used as chemical sterilants in specially designed machines for decontamination of heat sensitive medical devices
	Innocuous decomposition (water, oxygen, acetic acid, hydrogen peroxide) Rapid action at low temperature Active in presence of organic materials
	Can be corrosive Unstable when diluted

	Phenolics
	Low/intermediate level disinfectants Clean floors, walls and furnishings Clean hard surfaces and equipment that does not touch mucous membranes (e.g., IV poles, wheelchairs, beds, call bells) 
	Leaves residual film on environmental surfaces Commercially available with added detergents to provide one-step cleaning and disinfecting 
	Do not use in nurseries Not recommended for use on food contact surfaces May be absorbed through skin or by rubber Some synthetic flooring may become sticky with repetitive use 

	
	
	
	

	Quaternary ammonium compounds 
	Low level disinfectant Clean floors, walls and furnishings Clean blood spills 
	Generally non- irritating to hands Usually have detergent properties 
	DO NOT use to disinfect instruments Non-corrosive Limited use as disinfectant because of narrow microbiocidal spectrum 

	
	
	
	


12
Pesticides are substances or a mixture of substances used for destroying, preventing, repelling or mitigating pests. 
Rodents, bugs, and mold are natural organisms found in the environment and can benefit people in many ways. However, when we find rodents in the garden, bugs in the kitchen, or mold in the bathroom, we may consider these organisms’ pests. The best way to resolve pest problems is through prevention, but we are often too busy and bothered and use pesticides to resolve the problem. The chemicals in pesticides are used to control insects, weeds, and rodents thereby protecting crops and food supplies and making our lives pest free.
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Pesticides are generally divided into four chemical groups: insecticides to control insects, herbicides to control weeds, fungicides to control molds and fungus, and rodenticides to control rodents.

Pesticides are commonly used in and around homes* because they are easy to apply, fast-acting, and effective against a wide variety of pests.

Pesticides use has become common in and around the home. For example, the following pesticides are common household products you may be familiar with:

·  Cockroach sprays and baits

· Insect and wasp sprays

·  Rat and mice poisons

These pesticides can cause health problems but do not have to be used if you can first prevent the pest problem from occurring.
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Two alternative methods of pest control

· Biological control agents: Parasitic and predatory insects, mites, and nematodes are now commercially available to control pests. For example, lacewing larvae and ladybird beetle larvae and adults are predators of aphids. Parasitic and predatory organisms should be used only where pesticides are discontinued or were not previously used, because these beneficial organisms are highly susceptible to pesticides. The degree of control achieved with the use of beneficial organisms is variable.

Three different varieties of the bacteria Bacillus thuringiensis are available to control larvae of moths and butterflies (caterpillars), mosquitoes and black flies (maggots), and beetles (grubs). The varieties kurstaki, israelensis, and san diego are effective against caterpillars, maggots, and grubs, respectively. The larvae succumb to the bacterial toxin after ingesting or consuming the treated substrate. For controlling Japanese beetle grubs on lawns, the use of Bacillus popillae may offer some control. Recent evidence suggests that caterpillars can develop resistance to the B. thuringiensis toxin.

· Sanitation: Maintaining clean surroundings both outdoors and indoors removes potential areas where pests can feed, breed, and hide. Sanitary measures include: disposing of garbage on a weekly basis during warm weather to control filth flies and cockroaches; discarding overripe fruits to control fruit flies and fungus beetles; removing bird nests as these harbor dermestids, clothes moths, mites, and lice; and vacuuming to reduce populations of fleas, carpet beetles, house dust mites, and several ground-dwelling insects and insect relatives. It is also important to keep kitchen areas clean to reduce incidence of pantry pests and cockroaches.
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The components of toothpaste
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Toothpaste is composed of many different ingredients, each having a very special function.

Some components are:
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· Fluoride                

It could be combined safely with toothpaste to prevent tooth decay and contribute to healthy teeth. One of the principal natural sources of fluoride is fluorspar. Fluorspar is a mineral composed of calcium and fluorine. Fluorides works in the following ways:

Fluoride ions replace hydroxyl ions in apatite

Ca₅(OH)(PO₄)₃ → Ca₅F(PO₄)₃
  Hydroxyapatite          Fluoroapatite

The resulting fluoroapitite is more resistant to attack by acids in mouth since it does not contain OH⁻ ions.

· Humectants - Humectants are a major element in all toothpastes. They help to retain moisture and make toothpaste creamy and squeezable. Glycerin and sorbitol are two common humectants. Most toothpaste contains glycerin which acts both as a plasticizer and a moistening agent. 
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· Foam - When you clean your teeth, the action of rubbing toothpaste against your teeth produces foam. Brushing activates a detergent called sodium lauryl sulfate. The foam that is generated helps the toothpaste to penetrate and loosen deposits on the surface of your teeth.


· Binders - Chemicals made from seaweed are used as binders. Binders help the toothpaste maintain its shape as it sits on your toothbrush.

· Thickener - Silicon dioxide it is so hard that it would scratch your teeth. So the mineral is processed into a more useable form, called amorphous silica, which is much softer. Silica also acts as a thickener. This property keeps the liquids and solids in the toothpaste from separating.

· Polishing agents - As much as half the weight of toothpaste comes from polishing agents, also called abrasives. These help scrub our teeth and remove plaque. . Several minerals are used for polishing teeth; one of these is alumina trihydrate.
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Additional polishing agents are calcium carbonate and phosphate salts such as dicalcium phosphate, calcium pyrophosphate, and insoluble sodium metaphosphate.  One of the most common polishing agents used today is sodium bicarbonate, the chemical name for baking soda. Baking soda is incorporated in as much as one third of all toothpaste today. Compatibility with fluoride is very important because other polishing agents can block the fluoride's effectiveness in preventing tooth decay. The carbonates also neutralize acids that are produced in our mouths, thus helping to prevent cavities.

· Flavours and Colours - These specific minerals mentioned above do not have a great taste and they don't provide a splash of color, so flavoring, sweeteners, and colorants are added to toothpaste. A wide variety of flavoring oils are used to give products a distinctive and pleasant taste. In most toothpastes, saccharin or cyclamate are added for 
16

sweetening. The clean white color of toothpaste is typically due to yet another mineral, rutile or titanium dioxide.
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