Unit 3 Environmental Chemistry (p178-258)

While this review is intended to be very thorough and help you prepare for your exam, but it may not include everything you need for your exam.  In other words it would also be wise to review your notes, tests, labs and exams.

Topic 1 (p178-186)

1. Digestion produces small, soluble molecules we call _______________. These can be divided into 2 major types of molecules:

a) Organic molecules – contain ____________ and are classified as:  (define each)

1. Carbohydrates –

2. Proteins – 
3. Lipids –

4. Vitamins –

b) Inorganic molecules – do not contain _______________and the ones that are not destroyed by cooking or exposure to air are called Minerals.  Minerals are essential components in _________ (special proteins that regulate chemical reactions) There are 2 classes of minerals:

1. Macrominerals – minerals that you require _____ mg/day or more.

2. Trace Elements – minerals that you require ____ mg/day or less.


2. Complete the following chart of Organic molecules
	Organic molecule
	Role in nutrition

	Carbohydrates


	

	Proteins


	

	Lipids


	


3. Name the role of Calcium, iron and iodine in the human body.

a) Calcium 

b) Iron 

c) Iodine

4. Roots have _________  _______ to increase the surface area of the root and consequently able to produce mineral concentrations of ____________ times greater than the soil around them. 

5. In growing plants, what do the following components of fertilizers help plants grow:

a) Nitrogen -

b) Phosphorus –

c) Potassium –

6. What do the 3 numbers (eg.20-20-15) stand for on a bag of fertilizer? The order is important.
7. The drawbacks of modern agriculture using the above practices are that it is _____________& newer plant types require a lot of _______.  Some farmers also use pesticides and these are ____________ and are hard on the ________________.  Selected Seed types also reduce diversity.
Topic 2 (p187-196)

8. Pesticides are chemicals used to control __________ and are subdivided into Herbicides that kill __________, Fungicides that kill _____________ and Insecticides that kill ________________.

9. DDT was very effective in freeing allied troops from the disease __________ and was found to be very effective in controlling _____________. It was also hoped that it would wipe out ____________ which is transmitted by mosquitoes.

10. What happens when DDT is sprayed in the environment? 
11. What does DDT do to birds?
12. Explain the difference between Biomagnification and Bioaccumulation.
13. Look at fig. 3.6 p192 and explain what is happening to the pesticide resistance of pest species since 1900 and try to explain why these trends are occurring

14. What does organic agriculture mean?  
15. How do organic farmers fertilize their crops and deal with pests?

Topic 3 (p197-211)

16. Complete the following acid/base properties chart

	PROPERTIES
	pH range:
	Taste:
	Turn litmus paper:
	Ion type:
	Found in:
	Texture:

	Acid 
	
	
	
	
	
	

	Base 
	
	
	
	
	
	


17. Draw out the pH scale 0-14 and indicate where one would find strong acids, strong bases, weak acids, weak bases and neutral substances
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18. As you move across the pH scale, Every consecutive # on scale changes by a concentration of _______ (see stretch your mind p198 or did you know p200).  So pH 4 is _____ times stronger than pH 5
19. An indicator is a substance that changes _________ in the presence of an acid or a base.  Examples of indicators are Litmus paper which is a mixture of ________________ compounds extracted from certain _________ plants as well as pH test paper (it’s a universal indicator) that is a mixture of several different _______________ and changes to a specific ____________ for each # on the pH scale.

20. Why would people sprinkle vinegar or lemon juice on fish before wolfing it down?

21. The word pH means ____________ of Hydrogen ions.

22. Acid precipitation basically means ________ rain, sleet or snow and is caused by _____________ of Carbon, Nitrogen or Sulfur (from burning organic compounds) reacting with _____________ in the air to form acids.  It has a pH less than _____
23. Name 4 negative effects of acid precipitation on the environment

24. Acid rain has also been found to have the ability to leach heavy metals out of soils.  What is a heavy metal, 
25. Name 2 examples of heavy metals and state how they affect living organisms?

26. Why are lakes in western Canada somewhat naturally protected against acid rain? Be specific

27. What is liming and name 2 reasons as to why this is not a practical solution for repairing damaged lakes?

28. What is acid-base neutralization?

29. Since repairing damaged lakes is not practical it only makes sense to decrease the emission of gases that cause acid rain.

a) For cars we now require the use of __________  _________ that contain an inner honeycomb type structure coated with metallic _____________ eg platinum that ensures complete combustion (oxidation) of fuel decreasing amounts of carbon monoxides & nitrogen oxides.  Consequently, when these devices are warm, they produce water and__________  __________. 

b) For industrial factories and power plants that burn coal and produce sulfur oxides _______________ must be installed.  These devices all use a sorbent which is a substance that can ___________ or capture oxides.

30. Scrubbers for factories can be of two types each with their own advantages and drawbacks:

a) Wet scrubbers (traditional) – use _______ or calcium oxide (CaO) mixed with water converting sulfur dioxide to ________  ________ (CaSO3) which mostly ends up in ______________.

b) New Technologies (eg. Cobra system) – uses a __________ oxide sorbent in the form of recyclable pellets forming products that can be sold such as elemental _________, ____________ acid or even ammonium ____________ fertilizer.

Topic 4 (p213-221)

31. What is the difference between a pollutant and pollution?

32. There are several ways to indicate chemical concentrations which tell you how ______ of a chemical or pollutant is present such as ppb (_________ _____ _________), ppm (_____________ ________ __________) or % (______________)

33. One part per trillion is like having 1 quarter in a stack _________ km. High.

34. Define:

a) Toxicity –

b) Chronic toxicity –

c) Acute toxicity –

35. Why is it difficult to determine which levels of pollutants are toxic?

36. LD 50 stands for ___________ ________ 50% and means ______________

___________________________________________________________________.

37. The most lethal poisons on the planet arise from ___________.

38. What was thalidomide and how did it affect pregnant mothers?

39. Do you feel that caffeine should be classified as a toxin since its LD 50 on mice is 130ppm? Why?

Topic 5 (p222-235)

40. Explain and give examples for persistent vs. non-persistent pollutants / wastes.

41. Do you feel there are any places left on the planet that are not polluted in one way or another? Why?

42. Biological Indicators are organisms whose presence or absence tell you how ____________ the environment is.  For example trout or perch can only live in _________, well-oxygenated water, while catfish can tolerate higher levels of ______________.

43. Macroinvertebrates are the most useful organisms for use as biological indicators.  Define the term.

44. Which of the aquatic macroinvertebrates is the focus of most stream studies?

45. Identify the appropriate O2 concentrations in water

	Water Quality
	O2 concentration range (ppm)

	Poor
	

	Moderate
	

	Good
	


46. Explain the difference between Point and Non-point sources of pollution and give 2 examples for each.

a) Point sources
i. Example 1                                               2
b) Non-point sources
i. Example 1                                               2

47. Study fig 3.22 (p230)and answer the following questions

a) How many zones occur in the stream flow? 
b) What are the names of these zones?

c) Why do O2 levels drop in the Decomposition zone?

d) What is Oxygen Sag?

e) In the clean zone O2 levels are _____ but in the Septic zone the O2 levels drop to ______ ppm.

f) Name 2 types of trash fish.  In which zones are they the dominant organisms?

g) Name 3 organisms that can only survive in the Clean Zone?

48. Name 2 organisms that live in poor quality water only.  Can these survive in moderate or good quality water?
49. Study the chart and map on p235 related to Q#4 and answer the following Q’s

a) Which site do you feel is the decomposition zone?

b) Which species seem to benefit from wastes?
c) With the data provided, does the river ever seem to reach “clean zone status” after wastes have been injected? Why or why not?

Topic 6 –Last one (p235-252)

50. What does NIMBY stand for?

51. Why do people express NIMBY concerns?

52. In the Southern hemisphere the major sources of pollution are _____________________________________ while in the Northern hemisphere the major source of pollution is __________ activities.

53. Which people have the greatest concentrations of PCB’s in their blood?

54. The formula for ozone is ______ and it is found in our upper atmosphere and it helps screen harmful _________ radiation that causes damage to cells.

55.  Chlorofluorocarbons (CFC’s) were used in refrigerants and in making _________ and were used as propellants in aerosol ________. These compounds do not break down easily and were found to react with ozone to form regular ____________ which does not filter ________________ radiation.  Unfortunately CFC’s have caused thinning and large_________ in the ozone layer.  CFC’s are no longer used.

56. Most surface water pollution is due to everyday activities and the law now requires that waste water be treated to remove ___________ and ____________.  Summarize the 3 levels of Sewage treatment and explain what happens at each level

a) Primary sewage treatment –

b) Secondary sewage treatment –

c) Tertiary sewage treatment -

57. Explain the difference between ground water and aquifers
a) ground water 
b) aquifers
58. Name 4 ways groundwater can become contaminated. (see fig3.31 – p241)

59. Explain the difference between biodegradable and non-biodegradable 
a) Biodegradable 
b) Non-biodegradable
60. What two materials are produced when biodegradable substances are decomposed?

61. Name 2 types of organisms that decompose wastes.

62. What are the 4 R’s?

63. Hazardous wastes are those wastes that contain substances known to be ______________, ____________, ___________,_____________ or explosive.  
64. The average Canadian household contains 12 - ____ L of toxic waste.

65. Solvents are hazardous wastes that can be used to _______________ another substance.

66. If we use the 4 R’s we all will divert a considerable amount of waste away from ______________.  Recycling not only saves energy but also decreases air _________.

67. A Sanitary landfill is for __________________ wastes but a Secure landfill is for __________________ waste.

68. When garbage decomposes without Oxygen, _________ gas is formed which can be recovered to make electricity.

69. What is leachate?

70. What is bioremediation?

71. Name 3 organisms that can be used in bioremediation.

72. What are bioreactors?

73. What type of organism is used in bioreactors?

