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I have written a series of questions on the material from our lectures, readings, and labs.  Some of these ask for simple one-word answers while others require a little more in depth answer.  I know there are a lot of questions.  I’m not asking you to turn these in I am simply giving you a series of questions on what I hoped you learned in the class.  If you can answer these questions, you should do very well on the exam.
1. Lecture 2: Wood Structure 

a. Can you tell the difference between a hardwood and a softwood tree?

b. Can you define the following terms?

i. Trunk (what are the 2 functions of the trunk?)

ii. Roots

iii. Crown

iv. Bark

v. Heartwood versus sapwood (which is alive?)

vi. Cambium

c. Why do woody cells (fibers) sort of look like little straws?  In some species, the openings in these cells are much larger in wood formed during the spring than later in the year.  Why is this?

d. Why are Rice Krispie treats like wood?

e. Can you describe in general terms what are the three major chemical components of wood in terms of:

i. Name: you need to know the name of the three major polymers
ii. General structure: Are they branched or straight? Are they made of sugars?
iii. Amounts:  What are the rough amounts of each chemical in trees?
f. What are extractives and why generally are they in plants?

i. Do you know the difference between pitch and sap?

2. Lectures 3&4:  Fossil Fuels

a. Can you give a definition of fossil fuels?  We talked about this in class (it is not on the slides).  

b. I would like you to examine the graph on slide 5 (Historical Energy Consumption in the US); can you explain the different trends of energy consumption?  For example, why did the consumption of wood drop?  Why did coal use go up and then down?  Why did oil and gas consumption go up so quickly?

c. How is coal formed? 

i. What is the starting material?

ii. How long does the process take?

iii. How is coal different chemically from wood??

1. What chemistry is happening?

2. What is causing this chemistry to happen?

d. What are some of the problems associated with the mining of coal?

e. What is an estimate of the total amount of coal in the world?  How much is available for extraction?

f. How much coal is consumed annually?

i. How long should the coal supply last at the current rate of consumption?

g. Roughly, where is coal located in the world?

h. What percentage of the total production of electricity comes from coal?

i. How is the formation of petroleum different from the formation of coal?

i. What is the starting material for petroleum formation?

ii. How long does the process take?

j. Roughly, where does the majority of the world's supply of oil reside?

i. Roughly how much of this is in the US?

k. What is natural gas (chemically)?

l. What is a Hubbert graph?  What does it show?

m. Has the production of oil in the US reached its peak yet?  How about the world supply of oil?  Do we really know?

i. What factors are used in making the oil supply predictions? (how would you figure out how long the oil supply will last?)

1. Are these factors always accurate?

ii. Can you provide a good argument if asked whether the world will run out of economical oil in your lifetime?

n. What other possible sources of fossil fuel are available if the price of oil gets very high?

o. Comparison of the big three fossil fuels:

i. Which is the cheapest?

ii. Which is the most efficient?

iii. Which is the dirtiest?

iv. Which is the cleanest?

v. Which has the largest supply?

vi. Which is going to run out the soonest?

p. In review, are we going to run out of fossil fuels in your lifetime?  Can you defend your position?

q. Fossil fuel lab questions to come after lab.
3. Lecture 5: Low Molecular Weight Chemicals from Petroleum
1. In this lecture, I discussed basically what happens at an oil refinery and listed a number of specific low molecular weight chemicals from petroleum.  I provided information on how these chemicals are produced and what they are used for,

2. The Pooh Puzzle

a. In this analogy, what does the Pooh puzzle represent?

b. When the Pooh puzzle spends millions of year in a swamp (it really should be under the ocean but the swamp sounded better), it is broken up into big and small pieces.  What does this mixture of small and large pieces represent?

c. Slide 15 summarizes oil processing that I described in the Pooh puzzle analogy.

d. What is the name of the process by which low molecular weight compounds are separated by molecular size?

i. Can you give examples of these low molecular weight compounds?  What are they used for?

ii. Can you name a high molecular weight material from petroleum?

e. What is the name of the process by which larger unwanted petroleum fragments are converted into low molecular weight valuable products?

f. Sometimes during the oil refining process, low molecular weight compounds are produced that there is no market for or only a small market.  What do the oil companies do with these products?

3. Chemicals from petroleum

a. I ran through a list of several very important chemicals produced from petroleum.  I don’t expect you to know much about these compounds but I would like you to remember a couple of things:

i. Ethylene: What is the major use of ethylene?

ii. Toluene:  What types of products are made using toluene as a starting material?

iii. Butadiene:  What is a major use for this compound?

iv. Styrene: What is a major use for this compound?
4. I spent some time in lecture discussing the fact that oil refineries produce a large number of chemicals not all of which are valuable.

a. Why is it that products like asphalt from petroleum are relatively cheap?

i. How can the oil companies afford to sell them at this low price?

ii. In the last few years, oil companies have discovered more efficient ways of converting petroleum fractions into low molecular weight products.  This has the reduced the amount of compounds such as asphalt that are produced.  In what two ways has this improved the profitability of the oil companies?

b. Who was the original parent company of Ortho?

c. I had a lengthy discussion with a student on what items she had that came from petroleum?  There were a lot.  What point was I trying to make with this info along with information on the fossil fuel supply?
5. Lectures 6/7: Global Warming

a. What is the carbon cycle?

i. What percentage of carbon dioxide emissions comes from natural sources?

ii. What percentage of carbon dioxide emissions comes from combustion?

iii. The lecture slide on the carbon cycle (#3) shows carbon dioxide being released from decomposition.  How does this happen?

b. Approximately by what percentage has the level of CO2 increased in the atmosphere since 1860?

c. Can you explain the greenhouse effect?  (how it works, etc)

d. Is the greenhouse effect good or bad?

i. Why do people care about the green house effect?

e. What gasses cause the greenhouse effect?

i. Which gas has the most effect?

ii. Which gas is most talked about because humans are increasing the level in the atmosphere?

f. How much has the Earth warmed in the last 100 years?

i. What is paleoclimatology?

1. Can you describe the various paleoclimatology methods discussed in lecture?

ii. Can you list several indirect evidence that the planet is warming? (I gave several examples in class and there is the map in your readings that presents a large number of examples.  Some of these are also addressed in the homework).

g. Can you discuss the following arguments against greenhouse driven global warming?

i. Why is it said that the computer models are incorrect?

ii. What do urban islands have to do with global warming?

iii. What does a “mini ice age” have to do with warming?

iv. What do volcanoes have to do with warming?

v. What does the sum have to do with global warming?

h. What is the Kyoto Protocol?

i. What is the goal of this protocol?

ii. What restrictions does it place on the US?

iii. The US has not signed this agreement; why not?

i. Can you list several negative consequences of global warming?  What are the possible effects on the following?
i. Glaciers
ii. Sea level

iii. Hydrologic Cycle

iv. Tropical diseases

v. Ecosystems

vi. Are there possible positive consequences?

6. Lecture 8: Distribution of Biomass

a. This is the lecture in which we started to discuss obtaining biomass for energy and chemicals.  Remember, we have spent 6 days of class to date discussing that fact that sooner or later we are going to run low on petroleum and also that the use of fossil fuels might be causing global warming.  This is the point at which we say to ourselves “why don’t we just get our energy from biomass!”

b. There are several factors to consider when deciding which biomass to consider for conversion into energy or chemicals (slide 10).  Could you list these 5 on an exam?  Why is each of these important?

c. If I was to give you a list of ecosystems, could you put them in relative order of efficiency for converting sunlight into biomass?  In other words, if you wanted to produce biomass to burn to generate energy, where would you do this? (ecosystem example include tropical forests, temperate forests, boreal forests oceans, tundra, grasslands, and swamps)

d. Availability of Biomass:

i. What percentage of the Earth is covered by water?  Forests?

ii. What ecosystem stores the majority of the Earth's organic carbon matter?

e. Efficiency of carbon dioxide conversion:

i. If you were to decide to grow your own biomass, which types would be the most efficient at converting carbon dioxide and sunlight into useable material?  For example, in Western Washington what would grow the best to give you the most economic return?
ii. What types of hurdles would you face trying to produce this material?

f. If you were to decide to generate energy from biomass, you can obtain the biomass from standing sources, grow (or raise) it yourself, or obtain it as a byproduct from other processes.  What are the benefits and problems with each method?  We had a lengthy discussion on this point so there is a lot of information to consider here.  It is also important for you to understand that there are different ways of obtaining biomass.

7. Lecture 9: Uses of trees

a. What are the major uses of wood worldwide?

b. How does this differ from the use of wood in the USA?

i. Can you describe the uses of wood in the United States in percentage terms? (we discussed 3 different uses)

c. What is the major use of wood in most African nations?  Why is this?
d. Why did the use of wood as a fuel supply in the US decrease rapidly in the 1940s?  Why did it start to pick up again in the 1970s?
e. When trees are logged in Washington State, what portion is left in the forest?

i. Why isn’t this material used commercially?  (there are a few reasons)
ii. Besides the logging residuals there are other sources of biomass left in the forest after logging that could be used to generate energy or chemicals.  Can you give examples?

f. What residues are generated from the conversion of logs into solid forest products such as dimensional lumber, plywood, particleboard, etc?  (When you take a tree and turn into a board, what is left over at the factory that either needs to be sold or disposed of?)
i. Can you list possible uses for these residues?

1. What is sawdust used for?

2. What are the edgings (half moon things) used for?

3. What is bark used for?

ii. How much of this material do you think is currently used?

g. How efficient is the use of residuals in this country from logging operations versus manufacturing facilities?  (ie sawdust in the forest versus sawdust at a sawmill?)
h. Can you explain the problem with sawdust generation?  (We discussed this problem for Canada)
8. Lecture 9: Pulp and Paper

a. The pulp and paper business is a giant biomass conversion industry.  Products, chemicals and energy are all produced.

b. Can you describe the 2 ways paper is made?  (ignoring making paper through recycling)

i. In one process lignin is removed and the other lignin is retained.  What is the rational behind this? (this isn't in the notes, we discussed this in class)

ii. What is the rough yield of paper from mechanical pulping processes?  (yield is weight of product/weight of starting material *100 )

iii. What is the rough yield of paper from chemical pulping processes?

iv. Why is there a difference in yield between these 2 processes?

v. Which of these 2 processes makes the cheapest pulp?

vi.   Which makes the highest quality pulp?

c. Could you describe the processing steps needed to produce chemical pulp (or paper) starting from a tree?

i. What are the sources of raw material?

ii. What is the name of the most common (and smelliest) pulping process?

iii. What is the name of the reactor in which the wood cooked in? 

iv. Approximately how much of each of the major wood chemicals are lost into the black liquor during pulping?

v. What is typically done with the black liquor?

1. What are the two major benefits the pulp mill gets from doing this?

vi. What is the purpose of pulp bleaching?

1. What types of chemicals are used in bleaching?

2.   What is done with the bleaching liquor after bleaching?

d. What percentage of paper is recycled in the US 

i. How many times can a fiber be recycled?  Why is this?

