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Lesson 2.1: Occupational Hazards 

Introduction, Classification and Recognition

· Physical hazards are due to the presence of physical agents such as pressure and temperature extremes, excessive noise and vibration, and exposure to radiation. 

· Chemical hazards are due to the presence of chemical agents such as dust, fume, gas, mist, smoke and vapor. 

· Biological hazards are due to the presence of biological agents such as bacteria, moulds and viruses. 

· Ergonomic hazards are due to ergonomic stresses such as fatigue and repetitious work. 

Workers have the right to: 

· Work in a safe and healthy environment 

· Know the processes and substances they are working with 

· Know potential hazards from these processes and substances 

Physical Agents 

· pressure and temperature extremes 

· excessive noise and vibration 

· poor illumination 

· various types of radiation 

Pressure Extremes 

•  Hyperbaric is defined as a pressure higher than normal atmospheric pressure. Mining and underwater workers may be exposed to hyperbaric conditions.

•  Hypobaric is defined as a pressure lower than atmospheric pressure. Hypobaric conditions are encountered by those working at high elevations. 

Vibration

· Mining equipment (whole-body vibration) 

· Hand-held power tools (hand-arm vibration) 

Radiation

The hazard associated with a particular type of radiation depends upon its energy and ability to penetrate the body tissue. Thus even brief exposure to high energy and highly penetrating x-rays can cause severe damage to the tissue.Infrared, ultraviolet and microwaves on the other hand do not penetrate appreciably below the skin and the damage is mainly restricted to burns to the skin and eyes. Severe damage to eyes may result from excessive exposure to ultraviolet radiation. Welding operations generate both infrared and ultraviolet radiations.

Chemical Agents 

Fine Particles

The particles of size less than 5 microns (5 x 10-6 m) are potentially the most hazardous because of their effective entry and retention in the lungs. 

The particles are classified as dust, fume and smoke (for solids), and mist (for liquids). 

Sources of fine particles include: 

· spray painting (mist) 

· welding (fume) 

· incomplete combustion of oil and grease (smoke) 

· ore grinding (dust) 

Gases and Vapors 

· solvent degreasing (vapors of solvent used) 

· spray painting (vapors of solvent used) 

· welding (gaseous combustion products) 

Biological Agents 

The workplace exposure to work related biological agents such as bacteria, moulds, and viruses is limited to certain occupations such as health care workers (i.e., hospital workers and veterinarians) and meat handlers (i.e., ranchers, farmers, and meat packers). 

Ergonomic Stresses 

Over the recent years it has been fully realized that the traditional method of assigning people to jobs without accommodating their needs, limitations, sizes, strengths and weaknesses may lead to certain adverse job safety and health issues such as mental stress, loss of efficiency and accidents.

Ergonomics can be defined as the science or study of work. It is a way of designing a work environment to fit people. 
Lesson 2.2
Toxicology is the science that involves the study of the properties and interactions of physical, chemical or biological agents. Most common natural routes of entry of chemical agents into the body include: 
· respiratory tract (by inhalation) 

· digestive tract (by ingestion)

· skin (by absorption) 

· eyes (by absorption) 

In occupational settings, inhalation is the most important route followed by absorption through skin and eyes. 

Toxicity 

Toxicity is the degree of danger of a material to injure a living organism by other than mechanical means.

Dose and Exposure

Dose is defined as the amount of toxicant(s) actually delivered to the target organ. The units used to express dose are mg/kg (mass of toxicant/body mass).

Exposure on the other hand is the total amount of the toxicant(s) present in the workplace. However, exposure does provide an indication of the dose. Higher the exposure, greater the probability of larger amounts being delivered to the target organ and hence higher the dose. The units used to express exposure are: 

· mg/m3 (mass of toxicant/volume of air) for particles

· ppm (parts per million) for gases and vapors. 

In order to provide guidelines for controlling occupational health hazards, threshold limit values (TLVs) for various physical and chemical agents have been developed by the American Conference of Governmental Industrial Hygienists (ACGIH). 

According to ACGIH, one of the ways to specify these values is as Threshold Limit Value-Time-Weighted Average (TLV-TWA). It is the time-weighted average concentration of a substance for a normal 8-hour workday and a 40-hour workweek to which nearly all workers may be repeatedly exposed, day after day, without adverse effects. 

Thus, the lower the TLV value, the more potentially dangerous (or high risk) the substance is. 

Effects of Toxicants

Classification for the effects of over exposure to toxicants (or the commonly used term contaminants) can be based upon: 

· Duration of the effect 

· Organ affected 

· Physiological action 

Duration of the Effect

The duration of the effect can be classified as acute or chronic. 

· Acute Effect:
The observed effect of a toxicant is considered acute if it appears soon after exposure. The effect generally results from brief exposure to a high concentration of the contaminant. The effect is also easy to observe and relate.

· Chronic Effect:
The effect is considered chronic if it is observed much later after exposure. Chronic effects result from low and repeated exposure over a long period of time; they may have latency periods. Chronic effects are more difficult to study and are very important to consider when dealing with hazardous wastes and pollution. 

Organ Affected and Physiological Action

· Asphyxiants: asphyxia (suffocation due to lack of oxygen) 

· Irritants: eye, skin, mucous membrane irritation 

· Anasthetics: depressants 

· Narcotics: habit forming depressants

· Systemics: organ(s) or system(s) damage 

· Lung scarring agents: lung damage 

· Carcinogens: cause cancer 

· Mutagens: changes in DNA 

· Teratogens: malformations in newborns 

Workplace Hazardous Materials Information System (W.H.M.I.S.)

Goal: of reduced incidence of illnesses and injuries caused by the hazardous materials in the workplace. 

WHMIS is a Canada-wide system developed over several years through the collective efforts of Labor, Industry, and Federal, Provincial, and Territorial Governments. Published in January 1988, it became legislation in October 1988. 

Workplace Hazardous Materials Information System (W.H.M.I.S.)

· cautionary labeling of containers of hazardous materials

· provision of Material Safety Data Sheet (MSDS), which provides more detailed information on the hazardous nature of the material 

· provision of worker education program 

Sucessful Implementation of W.H.M.I.S.

· Suppliers: provide hazard information through labels and MSDS on all controlled products/containers of controlled products.

· Employers (Supervisors): ensure WHMIS labels, identifiers and MSDSs for all containers of controlled products. Employers also ensure availability and accessibility of MSDS information to employees and provide  worker training
· Employees: handle controlled products safely and inform supervisors of damaged/missing labels and missing MSDS information. 

· Regulators: develop and administer WHMIS legislation. 

1 - Workplace walk-through surveys are performed to:
[image: image1.wmf]Meet the new workers
[image: image2.wmf]Play cards with the workers
[image: image3.wmf]Pass the newspaper around
[image: image4.wmf]Recognize the potential impact of workplace hazards


2 - A doctor working in an area with the possibility of exposure to X-rays is at risk of being exposed to which of the following agents?
[image: image5.wmf]Chemical
[image: image6.wmf]Ergonomic
[image: image7.wmf]Physical
[image: image8.wmf]None of the above



3 - The hazard posed by a concentrated solution of sodium hydroxide (a corrosive solution) is classified as:
[image: image9.wmf]Physical
[image: image10.wmf]Ergonomic
[image: image11.wmf]Chemical
[image: image12.wmf]None of the above


4 - Which of the following statements is true for chronic effects of toxicants?
[image: image13.wmf]Result from low and repeated exposure over a long period of time
[image: image14.wmf]Generally have latency periods
[image: image15.wmf]Are more difficult to study
[image: image16.wmf]All of the above


5 - According to WHMIS, the cost of effective worker training must be paid by:
[image: image17.wmf]Employees
[image: image18.wmf]Suppliers
[image: image19.wmf]Regulators
[image: image20.wmf]None of the above


6 - Incomplete combustion of oil and grease generates:
[image: image21.wmf]Dust
[image: image22.wmf]Fume
[image: image23.wmf]Smoke
[image: image24.wmf]Gas


7 - Science that deals with the properties and interactions of physical, chemical and biological agents is called:
[image: image25.wmf]Sociology
[image: image26.wmf]Toxicology
[image: image27.wmf]Anthropology
[image: image28.wmf]All of the above



8 - The unit used to express exposure to vapors is:
[image: image29.wmf]m3/L
[image: image30.wmf]L
[image: image31.wmf]ppm
[image: image32.wmf]All of the above


9 - The abbreviation MSDS stands for:
[image: image33.wmf]Mechanical Safety Data Sheet
[image: image34.wmf]Material Safety Data Sheet
[image: image35.wmf]Make Sure Dollars Are Safe
[image: image36.wmf]None of the above


10 - Gases and vapors can mix and distribute rapidly throughout the workplace.
[image: image37.wmf]True
[image: image38.wmf]False

Lesson 3.1: Air 

The atmosphere is a layered structure divided into layers according to a variety of criteria such as gradually changing: 

•  Altitude 

•  Pressure 

•  Chemical composition and concentration 

•  Temperature 

•  Electrical nature 

Composition of Air 

The air we breathe is a mixture of several gases, fine particles and vapors. Dry air consists of 21% oxygen and 78% nitrogen plus traces of other substances that are both natural and human-made.

Major components of air: 

· Nitrogen (N2) 

· Oxygen (O2) 

· Water (H2O) 

· Carbon dioxide (CO2) 

Some minor components of air - Pollutants: 

· Carbon monoxide (CO) 

· Ozone (O3) 

· Oxides of Sulfur (SOx) 

· Oxides of Nitrogen (NOx) 

These elements are mainly responsible for the presence of minor components. That is, they are the major sources of human-created air pollution.

Carbon Monoxide (CO) 

When there is an adequate supply of oxygen, there is complete combustion of fossil fuels thereby forming the major by-products: carbon dioxide and water. 

Furthermore, carbon monoxide can also be produced by other processes such as combustion of organic matter during waste incineration. Natural sources of carbon monoxide include forest fires and volcanoes.

When a person inhales carbon monoxide, it binds to the oxygen-carrying site on the hemoglobin of red blood cells, causing a reduction of oxygen transport in the body. This is because the hemoglobin can no longer take up oxygen from the air, resulting in cell and tissue death.

Consequently, the health effects associated with exposure to carbon monoxide include: 

· impaired ability to use oxygen

· decreased athletic performance

· cardiac problems 

Ground-level Ozone (O3)

Ozone is a naturally occurring gas that forms a protective layer in the atmosphere, present predominantly in the stratosphere. Ozone serves to protect the Earth by absorbing harmful ultraviolet radiation from the Sun. 

Ground-level ozone is produced during photochemical reactions between volatile organic compounds (VOCs) released in automobile exhaust and oxides of nitrogen (NOx) in the presence of sunlight. Ozone is also generated in industrial processes such as arc welding. 

Human health effects associated with exposure to ground-level ozone include: 

· damaged biological tissues and cells 

· reduced lung function 

· breathing difficulties 

· itchy, burning, and watery eyes 

Oxides of Sulphur (SOx)

Oxides of sulfur are released mainly during processing (smelting) of mineral ores and the combustion of fossil fuels (i.e., burning of coal/petroleum). 

Many industrial processes such as pulp and paper production and petroleum refining also generate oxides of sulfur. Such emissions include sulfur dioxide (SO2) and sulfur trioxide (SO3). 

Human health effects associated with exposure to high levels of oxides of sulfur include: 

· problems breathing (particularly for asthmatic people)

· respiratory illness 

Oxides of Nitrogen (NOx) 

Some sources of the emission of oxides of nitrogen include: fuel combustion for transportation, home, and industrial use; manufacture of nitric acid; welding, etc. Oxides of nitrogen form in the air because fuel is burnt at high temperatures. This is mostly in the form of nitric oxide with a small amount as nitrogen dioxide (usually less than 10%). Once emitted, nitric oxide (NO) is oxidized, forming nitrogen dioxide (NO2). In addition, nitric acid (HNO3) and nitrate (NO3-) salts may be formed due to further reactions. 

Human health effects associated with exposure to oxides of nitrogen include: 

· serious lung damage 

· shortness of breath and chest pains 

Risk Assessment 

Exposure assessment: estimates concentrations using chemical measurements.

Effects assessment: relies on toxicity testing (estimates of exposure toxicity) 

Risk characterization integrates the exposure and effects components to estimate the risk. 
Exposure Measurement 
For gases and vapors: 
· Parts per million (ppm) 

· Parts per billion (ppb) 

· Percent (%) 

For particles: 

· Milligrams per cubic meter (mg/m3) 

· Micrograms per cubic meter (µg/m3) 

Exposure Measurement - Examples  
Some useful conversion factors:
1% = 104 ppm 
1 ppm = 103 ppb 
	
Example 1: 
A gas is toxic at a concentration of 500. ppm and any level of exposure above this value is considered unsafe for a worker. A real time monitor for the gas indicated a concentration of 0.0615% in a workplace environment. Is it safe to work in such an environment?

	Answer: (0.0615 parts gas/102 parts air) x 106 parts air = 615. ppm
It is not safe to work in such an environment.

	


 INCLUDEPICTURE "http://www.econcordia.com/courses/chemistry_lives/navigation/images/minus.gif" \* MERGEFORMATINET 
Example 2: In an office environment, sampling and subsequent analysis for carbon monoxide (CO) indicated a concentration of 9.0 x 103 ppb. Express the concentration in the units of ppm and %.


	Answer: 1ppm = 1 x 103 ppb
(9.0 x 103 ppb) x (1ppm/1 x103 ppb) = 9.0 ppm
(9.0 x 103 parts CO/109 parts air) x 102 parts air = 9.0 x 10-4%


	Substance
	TLV-TWA

	CO
	25 ppm 

	NO2
	3 ppm 

	O3
	0.1 ppm 

	SO2
	2 ppm


According to ACGIH, Threshold Limit Value-Time-Weighted Average (TLV-TWA), is defined as the time-weighted average concentration for a normal 8-hour workday and a 40-hour workweek, to which nearly all workers may be repeatedly exposed, day after day, without adverse effect. 

Air Quality

Some of these indoor air contaminants include: 

· Combustion products 

· Fibers 

· Particulates 

· Radon 

· Formaldehyde 

· Microorganisms 

· Pesticides 

· Volatile Organic Compounds (VOCs) 

Control Strategies 

The North American Free Trade Agreement (NAFTA) obliges all the three signatories to enforce environmental laws. Among the global initiatives is the establishment of the International Register of Potentially Toxic Chemicals (IRPTC). One of the objectives of the register is to identify the potential hazards of using chemicals and to make people aware of them. 

Lesson 3.2: Water

Water (H2O) consists of two nonmetals hydrogen and oxygen. The water molecule is formed by the covalent bonding of two hydrogen atoms to an oxygen atom.
Unique properties of water: The polar nature and the capability to form hydrogen bonds are responsible for many of the unique properties of water. Such properties play an 
important role in making water essential for life and in determining its chemical behavior in the environment. 

Polarity of Water 

Water is highly polar. The polar nature of the water molecule is due to its: 

Polar covalent bonds: The electron pair forming the covalent bond (between the oxygen atom and each of the two hydrogen atoms) is more strongly attracted by the oxygen atom due to its higher electronegativity (the ability of an atom in a molecule to attract shared electrons over another atom in the molecule).

Hydrogen Bonding in Water

The partial charges present lead to intermolecular attraction between water molecules. A single water molecule can thus attract four other water molecules. These intermolecular attractive forces are called hydrogen bonds. These are much weaker than the forces holding the atoms in the covalent O-H bond. Accounts for exceptionally high boiling point, specific heat and heat of vaporization. 
Solvent Properties of Water

Water is a powerful solvent due to its high polarity and hydrogen bonding ability. It is an excellent solvent for ionic (e.g., table salt), polar covalent (e.g., sugar) and non-polar (e.g., oxygen) compounds. Polar covalent compounds (i.e., ethanol and glucose) dissolve in water by the formation of hydrogen bonds.

Density of Solid and Liquid Water

· Floating of ice on water 

· Survival of aquatic life during winter 

· Nutrient turnover in bodies of water 

· Formation of pebbles, soil and sand 

· Bursting of frozen water pipes 

Surface Properties of Water

High surface tension and high capillarity of water is also due to the presence of hydrogen bonds. Water is the liquid with the highest surface tension. Plant debris rests (rather than sinks) on the surface of water bodies due to its high surface tension. This provides the aquatic life the needed shelter and nutrients. Capillary action (due to high surface tension) makes water in soil available to plants.

1 - A concentration of 5.0 ppb for a gas in air is equal to:
[image: image42.wmf] 5.0 × 102 ppb
[image: image43.wmf] 5.0 × 10-3 ppm
[image: image44.wmf] 1.50 × 105 %
[image: image45.wmf] 1.5 × 10-3 %


2 - A worker is repeatedly exposed to a concentration of 2.5 × 102 ppb of a substance. If the TLV-TWA for the substance is 2.5 ppm, is it a safe work environment for the worker?
[image: image46.wmf] Yes
[image: image47.wmf] No


3 - Risk characterization integrates the exposure and effects components to estimate the risk.
[image: image48.wmf] True
[image: image49.wmf] False


4 - The presence of hydrogen bonding in water accounts for its:
[image: image50.wmf] Taste
[image: image51.wmf] Odor
[image: image52.wmf] Color
[image: image53.wmf] None of the above


5 - SOx represents:
[image: image54.wmf] SO3 only
[image: image55.wmf] Droplets of H2SO4
[image: image56.wmf] Particles of sulfate salts
[image: image57.wmf] Mixture of SO2 and SO3




6 - The production of ground level ozone is due to:
[image: image58.wmf] Reaction of water with nitrogen
[image: image59.wmf] Reaction of nitrogen with sunlight
[image: image60.wmf] Reaction of water with oxygen
[image: image61.wmf] None of the above


7 - The abbreviation IRPTC stands for:
[image: image62.wmf] International Register of Potentially Trading Chemicals
[image: image63.wmf] Information Register of Potentially Toxic Chemicals
[image: image64.wmf] International Register of Potentially Toxic Chemicals
[image: image65.wmf] None of the above


8 - Which of the following statements is true based upon the information that the TLVs for two chemicals X and Y are 
5.0 x 10-3 % and 15 ppm respectively?
[image: image66.wmf] Y poses less risk than X
[image: image67.wmf] Y poses more risk than X
[image: image68.wmf] X and Y pose a similar risk
[image: image69.wmf] X poses more risk than Y


9 - Polar covalent compounds dissolve in water by the formation of
[image: image70.wmf] Covalent bonds
[image: image71.wmf] Oxygen bonds
[image: image72.wmf] Nitrogen bonds
[image: image73.wmf] None of the above


10 - Which of the following gas (or vapor) interferes with the oxygen transport by hemoglobin?
[image: image74.wmf] H2O
[image: image75.wmf] O2
[image: image76.wmf] CO2
[image: image77.wmf] None of the above

Lesson 4.1: Soaps and Detergents 

Soaps and detergents play a very important role in our lives. In order to make it more effective in the process of cleaning, the water must be made to spread and thus wet surfaces effectively, i.e., its surface tension must be reduced. This is achieved by using compounds called surfactants.

Surfactants

· Soaps and detergents are composed of surfactants;

· Surfactants are water-soluble and surface-active agents;

· Surfactants are composed of a hydrophilic (water-soluble) head and a hydrophobic (fat-soluble, water-hating) tail. The hydrophilic end is stable when solubilized in water and the hydrophobic end consists of a long chain hydrocarbon that is more stable when surrounded by other organic groups. 

· There are different classes of surfactants categorized by the charge of the hydrophilic component of the surfactant molecule after dissociation in water:

· Anionic surfactants have a negative charge;

· Cationic surfactants have a positive charge;

· Non-ionic surfactants have no charge;

· Amphoteric surfactants have both positive and negative charges. 

Composition and Limitations 
Soaps (anionic surfactants) consist of the long hydrocarbon tails of fatty acids and the polar heads of sodium or potassium salts of fatty acids (found in fats and oils of animals and plants). 

Certain disadvantages of soap as a cleaning agent are:

· Formation of soap film (or scum) in water containing Ca2+ and Mg2+ ions (hard water). Poor adaptability to diversity of fibers, washing temperatures and water conditions. 

Detergents (containing a variety of engineered anionic or nonionic surfactants) were developed to perform well under diverse conditions and almost eliminate the film formation. Detergents are synthetic surfactants. 

They are made from petrochemicals. The main advantage to using detergents is that they are less affected by calcium and magnesium ions in water, thus acting as better cleaning agents. 

The Cleaning Process
The cleaning process can be visualized as a combination of: 

· Chemical Interaction (with soap or detergent) traps the oily and greasy soil molecules. In aqueous solution, surfactants cluster near the surface.

The hydrophobic tails are attracted to grease and the hydrophilic heads to the water, thereby forcing the grease away from the soiled surface. The grease is then surrounded by the individual surfactant molecules and removed from the soiled surface. 

· Thermal Interaction (with hot water) helps dissolve oil and grease molecules. 

· Mechanical Interaction (machine agitation or hand rubbing) releases oily and greasy soil from the fabric. 

Safety and Environmental Impact

Health risks are very real, particularly in the case of some specialty household cleaners. Drain openers, oven cleaners and toilet bowl cleaners may contain reactive and/or corrosive chemicals. 


Lesson 4.2: Personal Care Products

Some influencing factors include: 

· Aging population 

· Changing attitudes of men 

· More women in the workplace 

· Concerns about exposure to ultraviolet radiation 

Hair Care Products 
These products are used for a variety of purposes such as to wash, condition, color or curl hair. 

Shampoos are cleansing agents containing anionic surfactants to remove oil and dirt from the hair and scalp. Surfactants produce foam, lifting the oil and dirt from the hair. In addition, fragrances, thickeners, foam boosters and other agents may also be added. 

Conditioners usually contain cationic surfactants. These help in rinsing out any residual shampoo and at the same time provide softer and easy-to-manage hair. 

The curling of hair is carried out in three steps: 

· Treatment of hair with a reducing agent (an electron donor) that breaks certain covalent bonds;

· Setting hair in the desired shape;

· Treating hair with an oxidizing agent (an electron acceptor) such as dilute solution of hydrogen peroxide to reform the previously broken covalent bonds in the new shape. 

Hair coloring is a two-step process involving: 

· Oxidation of natural hair pigments to colorless products using a bleaching agent; 

· Application of an organic, synthetic dye to obtain the desired color. 

Skin Care Products
Functionally, skin care products can be classified as: 

· Moisturizers 

· Sunscreens 

Various creams and lotions are used to maintain the moisture content of skin. Some of the chemical ingredients present in skin creams and lotions include: 

· Various oils and waxes 
· Emulsifiers  A surfactant that is used to stabilize (i.e., stop the mixture from separating) an emulsion (a mixture of two or more immiscible substances).

· Surfactants 

· Perfumes 

Sunscreen (or sunblock) products are used to protect the skin against the harmful effects of ultraviolet (UV) radiation. It is believed that exposure to UV radiation can cause painful sunburn, damage the skin, and lead to skin cancer. 

Sunscreen products (sold as lotions, ointments, creams and gels) are formulated with additional chemical ingredients that absorb UV radiation. 

Cosmeceuticals
Whereas pharmaceuticals are defined as products that may affect structure or any function of the body, cosmetics are something superficial to cover a deficiency or defect. 

The term cosmeceuticals is used to describe cosmetics containing ingredients, which may affect the structure or any function of the body like pharmaceutical ingredients. 

During the late eighties, alpha hydroxy acids (AHAs) became important ingredients in many cosmetic formulations claiming to reduce signs of aging, sun-damaged skin and 

wrinkles. The cosmetic industry believed the ingredients to be more than simple cosmetics and hence were called cosmeceuticals. 

Some such products are only available with a doctor's prescription and supervision. - Botox (for a more youthful look), Vaniqa (to eliminate unwanted facial hair) and Propecia (for bald men). 

Perfumes
In creating perfumes, the ingredients are blended based on their molecular size and volatility. For this reason, the fragrances in perfumes are generally experienced in three different stages (notes). 

Miscellaneous Products 
Body odors are reduced or masked by the use of deodorants. Such odors may originate from the conversion of certain compounds (present in the perspiration) to unpleasant odors by bacteria. Thus the effective chemical ingredients in such products are antibacterial agents and perfumes. 

Facial cosmetics such as lipstick and mascara generally contain oils, waxes, pigments and perfumes

1 - Alpha-Hydroxy acids are classified as:
[image: image78.wmf]Pharmaceuticals
[image: image79.wmf]Bases
[image: image80.wmf]Inorganic acids
[image: image81.wmf]Cosmeceuticals


2 - Non-ionic surfactants are:
[image: image82.wmf]Positively charged
[image: image83.wmf]Negatively charged
[image: image84.wmf]Neutral
[image: image85.wmf]None of the above


3 - In the cleaning process the polar end of the surfactant interacts with water because water is:
[image: image86.wmf]Dirty
[image: image87.wmf]Greasy
[image: image88.wmf]Non-polar
[image: image89.wmf]None of the above

4 - In the process of hair coloring, the desired color is obtained by:
[image: image90.wmf]Oxidation of natural hair pigment
[image: image91.wmf]Setting the hair in th desired shape
[image: image92.wmf]Treating the hair with a reducing agent
[image: image93.wmf]None of the above

5 - Fragrances for perfumes are created by using:
[image: image94.wmf]Naturally occurring compounds only
[image: image95.wmf]Synthetic compounds only
[image: image96.wmf]Gases only
[image: image97.wmf]None of the above



6 - Which ions are responsible for the hardness of water?
[image: image98.wmf]Li+ and K+
[image: image99.wmf]F- and Br-
[image: image100.wmf]Al3+ and F-
[image: image101.wmf]None of the above


7 - One of the influencing factors in making the chemistry of Personal Care Products an expanding and dynamic field is:
[image: image102.wmf]Lower price
[image: image103.wmf]Aging population
[image: image104.wmf]Better packaging of these products
[image: image105.wmf]Bulk production


8 - Sunscreen products contain chemicals to absorb:
[image: image106.wmf]Microwaves
[image: image107.wmf]Vibration
[image: image108.wmf]Infrared radiation
[image: image109.wmf]UV radiation


9 - Skin moisturizers are used to:
[image: image110.wmf]Color the skin
[image: image111.wmf]Maintain the moisture content of the skin
[image: image112.wmf]Dry the skin
[image: image113.wmf]Protect it against sharp objects


10 - Laundry detergents are formulated by mixing many ingredients because they perform diverse functions.
[image: image114.wmf]True
[image: image115.wmf]False
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Note: The material provided below is simply a condensed version of the course notes provided by the instructor with minor modifications. The section on Nomenclature, Writing formulas and Balancing equations were created by Gradesavers.  
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