
Facts:  Chemicals in our Environment

· Since 1950, at least 70,000 new chemical compounds have been invented and dispersed into our environment. Only a fraction of these have been tested for human toxicity. 
· 150 chemicals found in the home are connected to allergies, birth defects, cancer and psychological disorders. 
· Liquid dish soap is the leading cause of poisonings in the home for children under the age of six (over 2.1 million accidental poisonings per year). Most brands of liquid dish soap contain Formaldehyde and ammonia. 
· Of the chemicals found in personal care products: 884 are toxic, 146 cause tumors, 218 cause reproductive complications, 778 cause acute toxicity, 314 cause biological mutations, 376 cause skin and eye irritations 
· Out of 2,435 pesticide poisonings in a one-year period, over 40% were due to exposure to disinfectants and similar cleaning products in the home. 
· Most laundry detergent contains a form of NTA (nitrilotriacetate). NTA is a substance we may reasonably anticipate to be a carcinogen. 

· Household Chlorine bleaches which claim to disinfect are classified as pesticides under the Federal Hazardous Substances Act. Inadvertently mixing bleach with other cleaners that contain ammonia produces a toxic chloramines gas. These toxic gases can cause coughing, loss of voice, a feeling of burning or suffocation, and even death. 
· Women who work in the home have a 54% higher death rate from cancer than women who work outside of the home. 

· As more toxic chemicals have been introduced to our everyday environment in greater amounts over the last 20 to 30 years, the level of toxins stored in adipose tissues (fat cells) of our bodies have risen. Bioaccumulation studies have shown that some toxins store in our bodies for life. 
· Asthma was once a very rare disease. Now the condition is extremely common - the asthma rate has tripled in the last 20 years. 
· In one decade, there has been a 42% increase in asthma (29% for men, 82% for women). The higher rate for women is believed to be due to women's longer exposure times to household chemicals. 
· Childhood asthma has increased by more than 40% since 1980. 
· Asthma death in children and young people increased by a dramatic 118% between 1980 and 1993. 
· Today, children have chemical exposures from birth that their parents didn't have until they were adults. Because children are exposed to toxins at an earlier age than adults, they have more time to develop environmentally triggered diseases, with long latency periods, such as cancer. 
· One in five people are sensitive to formaldehyde. Formaldehyde is commonly found in: drugs, mouthwash, hairspray, cosmetics, cleaning products , perfumes , waxes, hair setting lotions, shampoo, air fresheners, fungicides, fingernail polish, floor polishes, dry cleaning solvents, toothpaste, laundry spray starch, Anti-perspirants, just to name a few… 
· Due to the increase in toxic build-up in our bodies, including the toxic build-up of formaldehyde, dead bodies are not decomposing as fast as they used to. Bodies now start to decompose within 7 to 10 days after death. During the Vietnam War, Vietnamese bodies started to decompose within 24 to 48 hours. However, Americans didn't start to decompose for 4 to 5 days. Twice as much formaldehyde was needed to embalm a person 20 years ago compared to today. 
· Warning labels on containers refer only to toxic hazards from ingestion; however, only 10% of health problems from chemicals are caused by ingestion. 90% are caused by the inhalation of vapours and absorption of particles. 
· Phenol is an extremely caustic chemical that burns the skin. Absorption of phenol through the lungs or skin can cause: central nervous system damage, pneumonia, respiratory tract infection, heart-rate irregularities, skin irritation, kidney and liver damage, numbness, vomiting, and can be fatal.  Phenol is a very common chemical and is regularly found in the following common products: air fresheners, aftershave, bronchial mists, chloroseptic throat spray, deodorants, feminine powders & sprays, hair spray, decongestants, mouthwash, aspirin, solvents, acne medications, antiseptics, calamine lotions, cleaning products, detergents, furniture polish, hair setting lotions, lice shampoo, polishes, cold capsules, all-purpose cleaners, aerosol disinfectants, anti-itching lotions, carnex, cosmetics, disinfectant cleaners, hand lotions, lip balms, sunscreen and lotions, insecticides, cough syrups, just to name a few… 

· Breathing the air in Bombay, India is equivalent to smoking 10 cigarettes a day.

· Every 24th disability and every 17th death in Hungary is as a result of air pollution.

· Diplomats stationed in Mexico City are awarded hardship pay for breathing polluted air.

Background Information on Concentrations:
Solution -- a homogeneous mixture consisting of a solute and a solvent

Solute -- component of a solution present in the lesser amount

Solvent -- component of a solution present in the greater amount

Concentration -- amount of a solute present in a solution per standard amount of solvent

There are numerous ways of expressing concentrations:
Molarity (M): This unit of concentration relates the moles of solute per litre of solution. 

Molarity =    moles of solute
  L of solution
Molarity is the most common concentration unit involved in calculations dealing with volumetric stoichiometry.

Grams/Litre (g/L):  This unit of concentration relates the grams of solute per liter of solution. 

Grams/Litre = moles of solute

    L of solution

Parts per million (ppm): This unit of concentration may be expressed in a number of ways. It is often used to express the concentration of very dilute solutions. The "technical" definition of parts per million is:



ppm =     grams of solute   x  106




 grams of solution

Since the amount of solute relative to the amount of solvent is typically very small, the density of the solution is to a first approximation the same as the density of the solvent. For this reason, parts per million may also be expressed in the following two ways:
ppm =     mg of solute   





   L of solution

ppm =     mg of solute  





  kg of solution

Parts per billion (ppb): This concentration unit is also used for very dilute solutions. The "technical" definition is as follows:
ppb =     grams of solute   x  109




 grams of solution
Owing to the dilute nature of the solution, once again, the density of the solution will be about the same as the density of the solvent. Thus, we may also express parts per billion as:
ppb =      μg of solute   





   L of solution

ppb =     μg of solute   





  kg of solution

Weight/Weight Percent (w/w%): This unit of concentration is often used for concentrated solutions, typically acids and bases. If you were to look on a bottle of a concentrated acid or base solution the concentration expressed as a weigh/weight percent. A weight/weight percent is defined as:
w/w%  =  grams of solute  x  100

                                                                   grams of solution
Mass/Volume Percent (w/v%): This unit of concentration describes the mass of the solute in g per 100 mL of the resulting solution. Mass-volume percentage is often used for solutions made from a solid solute dissolved in a liquid. For example, a 40% w/v sugar solution contains 40 g of sugar per 100 mL of resulting solution.
w/v%  =   grams of solute    x  100

                                                                 100 mL of solution

Volume/Volume Percent (v/v%):   This unit of concentration describes the volume of the solute in mL per 100 mL of the resulting solution. This is most useful when a liquid - liquid solution is being prepared. For example, a 40% v/v ethanol solution contains 40 mL ethanol per 100 mL total volume.
v/v%  =      mL of solute     x  100

                                                                 100 mL of solution

Useful websites/activities to supplement the Student Activity:

Chemicals in Our Environment

Student Activity:
Objective:  To choose a chemical or group of chemicals of environmental concern and research its effects on the environment/living organisms.  Presentation will be in poster or powerpoint form and will be marked according to a rubric.
1. Choose a chemical/group of chemicals in the home/environment possibly from the following list:
	Acetone

	Ammonia
	Arsenic
	Asbestos

	Benzene

	Carbon Dioxide
	Carbon Monoxide
	Chlorine

	Chlorofluorocarbons (CFC’s)

	Chromium
	Cyanide
	Diesel

	Dioxins

	Dyes
	Ethylene Glycol
	Formaldehyde

	Gasoline

	Hydrocarbons
	Latex
	Lead

	Mercury
	Natural Gas (methane)

	Nitrogen Oxides
	Nitrates

	Ozone
	Particulate Matter

	Perchloroethylene
	Pesticides

	Phenols
	Phosphates

	Phthalates
	Polychlorinated Biphenyls (PCB’s)

	Propane
	Radon

	Solvents
	Sulfur Dioxide

	Toluene
	Volatile Organic Compounds
	
	


2. Research your chemical/group of chemicals. 

a) Fully describe the chemical or group of chemicals you have chosen.

b) State the source of the chemical or group of chemicals.

c) State the effect of the chemical or group of chemicals on human health.

d) State the concentration at which the chemical or group of chemicals produces a toxic effect.

e) State the impact of the chemical or group of chemicals on the environment, especially   living things within the environment focusing on what living organisms seem to be most vulnerable.
f) State how the concentration levels of the chemical or group of chemicals can be measured.

g) Describe efforts to control the chemical or group of chemicals.

h) Where in the world is the chemical or group of chemicals of most concern?

3. Prepare a poster or Powerpoint presentation illustrating the information found in your research and present your research to the class.

Sample Presentation Rubric:

	Criteria
	Levels of Performance

	
	1
	2
	3
	4

	1. Organization and Clarity: 
The chemical/group of chemicals and environmental/human impact is outlined both clearly and orderly on a poster or Powerpoint presentation.
	Poster or Powerpoint presentation is unclear in most parts
	Poster or Powerpoint presentation is clear in some parts but not overall
	Poster or Powerpoint presentation is mostly clear and orderly in all parts
	Poster or Powerpoint presentation is completely clear and orderly

	2. Content:
The chemical/group of chemicals and environmental/human impact studied contains pertinent information
	Content is poorly  researched and does not contain all required information
	Content is inadequately-researched and only contains some of the required information
	Content is adequately-researched and contains most of the required information
	Content is well-researched and contains all required information

	3. Presentation Style: 
Tone of voice, use of gestures, and level of enthusiasm are convincing to audience.
	Few style features were used; not convincingly
	Few style features were used convincingly
	All style features were used, most convincingly
	All style features were used convincingly


Summary:
Chemicals are not bad. Excessive use and misuse of chemicals is often the problem. For products used in the home, careful reading of the label and careful following of the instructions is necessary. Information on chemicals is also available from libraries and health departments.  The following is an example of some chemicals and their source and effects on humans.
	Chemical
	Where found
	Reactions

	Formaldehyde
	carpet, plywood, particle board
insulation, adhesives
	sore throat
headaches

	Pesticides
	bug sprays, lawn chemicals, household cleaners
	skin/eye/respiratory
digestive tract/nervous system

	Nitrogen dioxide
	unvented gas stoves/heaters
Carbon monoxide gas appliances
	respiratory problems
headaches/dizziness

	Solvents
	household cleansers, 
paints strippers, gasoline
	respiratory problems 
fatigue/dizziness

	Latex
	paints, gloves, caulking
	allergic reactions

	Dyes (especially dark blue)
	clothing, curtain, tablecloths, 
napkins, rags, furniture
	skin reaction
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Environment Canada Website:  (for recent News articles etc.  The most recent article is titled:  “Federal Government Takes Action Against Phosphates in Detergents”.


� HYPERLINK "http://chemistry.about.com/gi/dynamic/offsite.htm?zi=1/XJ/Ya&sdn=chemistry&cdn=education&tm=48&gps=121_2749_1276_878&f=22&tt=14&bt=0&bts=1&zu=http%3A//www.ec.gc.ca/envhome.html" �http://chemistry.about.com/gi/dynamic/offsite.htm?zi=1/XJ/Ya&sdn=chemistry&cdn=education&tm=48&gps=121_2749_1276_878&f=22&tt=14&bt=0&bts=1&zu=http%3A//www.ec.gc.ca/envhome.html�


Acid rain Animation:


� HYPERLINK "http://www.epa.gov/acidrain/education/site_students/acid_anim.html" �http://www.epa.gov/acidrain/education/site_students/acid_anim.html�


Chemicals in the garage activity:  (Virtual garage)


� HYPERLINK "http://www.purdue.edu/dp/envirosoft/housewaste/house/vhgarage.htm" �http://www.purdue.edu/dp/envirosoft/housewaste/house/vhgarage.htm�


Smog City:


Three major factors affect ground-level ozone in Smog City: weather, population, and emissions. Smog City lets you modify the environment by adjusting these factors.�� HYPERLINK "http://www.smogcity.com/" �http://www.smogcity.com/�


Carbon Footprint Calculator: 


See how many tonnes of CO2 your family generates per year.  (The Canadian average is 11.71 tonnes)


� HYPERLINK "http://www.bp.com/extendedsectiongenericarticle.do?categoryId=9015627&contentId=7029058" �http://www.bp.com/extendedsectiongenericarticle.do?categoryId=9015627&contentId=7029058�








