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PSE 104

 

Energy & Products from

 

Renewable Resources

 


Midterm #2a 
May 12, 2005


Name: _______________________ Student # ________________________

	1) Please explain why if there is almost five times more corn consumed than soybeans and wheat, we should consider using residuals from soybeans and wheat as sources of energy. (3 pts)

This question basically was asking about the residue to grain ratio.  When generating energy from agricultural residues, it does matter to some extent how much is grown.  It also depends a great deal on how much of the plant is residue.

Obviously it is also important when choosing residues for energy on what is grown in your region.  In Eastern Washington, for example, there is lots of wheat grown and not so much corn.  This would lead to wheat being the residue of choice.  An answer along this line(with nothing on residue/grain ratio) got partial credit


	2) Imagine that the following paragraph was taken directly from the newspaper.  This paragraph contains an obvious error (ok obvious to me).  Your job is to identify the error and explain why it is incorrect. (3 pts)
Americans are major consumers of goods and as such generate a huge amount of garbage.  This material is a problem as room must be found to dispose of it.  One way around this problem is to burn the garbage to generate energy.  This is being done at many locations around the country.  There are problems with burning MSW, however, including high moisture contents, a low percentage of burnable solids, the production of hazardous gasses and particulate matter, the generation of ash and negative perceptions by the public.
The incorrect statement here is that MSW had “a low percentage of burnable solids”.  MSW is mostly (70-80%) organic materials that will burn.  Typically it is at least 40% paper.  The other statements are true including the fact that there are many locations around the country that burn MSW


	3) There is significant amount of wheat grown in the eastern half of the state of Washington.  Traditionally, farmers in this dry region have burned the left over straw in their fields because leaving it on the fields or plowing it into the soil causes significant problems for them.  Recently, the EPA has banned field burning because it generates harmful particulate matter.  Why doesn’t it make sense to burn this straw for energy in existing power plants in the region? (3 pts)

It was possible to get a point with this question if you answered that transportation, storage, or ash generation are problems.  The main issue the farmers are facing is that the high level of silica in the wheat straw makes burning this material in furnaces difficult to impossible.  The silica will form glass deposits on the equipment which are big problems.


	4) Dr Lignin visited a biomass plantation in South Africa several years ago where they were growing Eucalyptus.  There were two major reasons they chose to grow this tree; what were they?  I can tell you right now that the reasons were not that Eucalyptus gave more energy per pound or that there were no technological problems with burning it.  (3 pts)
There are two positive attributes:  the tree must be very fast growing and it must regenerate easily.  We graded to take into account slightly different slants on this but basically these are the points we were looking for.


	5) Please match the corn products below with the best choice for energy production. (3 pts)  

	Starch ______A_____

Oil ______C_______

Stalks______B______
	a) This product will give the highest yield of alcohol per pound of raw material

b) This product will give the highest yield of alcohol per acre of corn

c) This product is used in the manufacture of biodiesel.


	6) Please list the four important steps needed to produce ethanol (automobile quality) from a sweatshirt. (4 pts)

a) The sweatshirt must be mechanically broken down into small pieces.
b) The pieces are treated with either acid or enzymes to break the cellulose (from the cotton) down into sugars.
c) The sugars are fermented to alcohol by yeast.
d) The alcohol is distilled to 100% for the cars.


	7) Why is it not technically feasible to produce alcohol solutions above 20% alcohol by fermentation alone? (2 pts)

Simply stated the high level of alcohol will kill the yeast.


	8) Is the formation of ethanol through fermentation a chemical or biochemical process?  (2 pts)
Biochemical


	9) Please provide me with a detailed explanation of why moisture in biomass is bad for thermal conversion operations such as combustion.  I will not be giving credit if your answer is because the biomass does not burn as well or because it is hard to burn the biomass.  I want you to tell me why this happens.  (3 pts)

There was partial credit given for a variety of answers but in general I was looking for the fact that it takes energy to evaporate the water so therefore you are loosing energy.  The wetter the material the less energy will be produced (but you have to state that evaporation is taking away energy)


	10) Which thermal conversion system would I use if my goal was to produce a mixture of carbon monoxide, hydrogen, and methane? (2 pts) 

Gasification


	11) In combustion processes, biomass is burned to produce heat.  Please describe how this heat is converted into electricity. (3pts)

The heat from combustion is used to heat water to produce steam.  The steam during a turbine which turns a generator that generates the electricity.


	12) Please provide an extremely brief description for each of the three ways presented in class for obtaining energy from the sun. (3 pts) (I know that biomass is an indirect product of solar energy but let’s not go there)

a) Solar buildings (This is the process of designing buildings to take into account the heating ability of the sun:  window placement, etc)
b) Solar thermal:  In this process, the heat from the sun is concentrated by mirrors to heat a liquid
c) Photovoltaics:  These are the solar cells that convert sunlight directly into electricity.


	13) Power from hydroelectric makes up approximately 5% of our energy needs.  Please provide two reasons for why this percentage not likely to grow in the coming years. These must be significantly different reasons.  (4 pts) 
The two reasons I was looking for was that we are running out of rivers to dam and that people’s perceptions of dams are changing for the worse.  Dr. Lignin graded this question and found several other answers that students gave as acceptable.  One I did not take is that hydroelectric power is more expensive than other sources.


	14)  Dr. Lignin visited an ethanol pilot plant in Sweden last week that was generating ethanol using dilute acid percolation of biomass.  What biomass were they using and why? (4 pts)

They were using softwood logging residuals because in this region this is one of the few things they have available; they don’t grow much but trees.  They are not using logs because they are more valuable for lumber/paper manufacture.


	15) Terpenes are typically the class of chemicals that gives the aroma to softwood (Christmas type) trees.  Why specifically can you smell these chemicals and not others like cellulose or lignin?  (2 pts)

You can smell these because they are volatile (will become gasses) chemicals.  Cellulose and lignin are not volatile.


	16) Most chemicals we use today are produced from petroleum.  Certain vitamins and various fragrances and flavors are produced through the chemical modification of terpenes from pulp mills.  How is it that these terpenes can compete in this market? (3 pts)

The main answer I was looking for is that terpenes are waste products from pulp mills and are therefore very cheap.  They also work well in these products because of their chemical structures.  The question asks why terpenes can compete with petroleum products not natural products.  I gave partial credit for answers with at least some good rational.


	17) Rosin (resin acids) is sold to the paper industry as a product known as rosin size.  What does this product do for paper?  (3 pts).

Rosin size keeps ink from spreading across paper.


	18) What is the specific function of resin acids in pitch? (I’m not looking for “protection”, I’m looking for more specifics) (3 pts) 

The function of resin acids is to protect the tree by forming a “bandage” over wounds.  They also serve as antiseptics. 


	19) Tea, Broccoli, Douglas fir heartwood, Lilac petals.  What class of chemicals is found in all of these?  (2 pts)
FLAVONOIDS


	1) Which of the following statements is true about biosolids? (3 pts)

a) Large volumes are generated each year on animal producing farms and disposed of by applying to fields.

b) This material is left over after the anaerobic digestion of animal waste.

c) This material is the produced during the treatment of human waste.  A small amount is burned but the majority is disposed of in landfills.

d) This term refers to all waste products produced from biomass.


	2) In lab, long ago, we made paper (bad paper but still paper) from a pulp slurry in a bucket.  What % fibers was the solution we used to make the paper?  (3 pts)

	a) ~1%

b) ~10%
	c) ~40%

d) ~80%


	3) Which of the following would you grow in Iowa (prairie state) on a plantation to generate energy?  (3 pts) 

	a) Sugarcane

b) Water Hyacinth 
	c) Switch grass (drought resistant grass)

d) Reed Canary grass (wetlands grass)


	4) How can the establishment of energy plantations be bad for the environment? (3 pts)
a) Eliminates farmland that is needed to produce food resources.

b) Reduces biodiversity which is harmful for local plants and animal species

c) Burning of plants from these plantations can lead to an increase in global warming.


	5) Which statement is false about ethanol as a fuel?  (3 pts)
a) It is mandated in King County that ethanol is added to gasoline in the winter months to reduce smog.

b) Ethanol  releases less carbon monoxide and volatile organic compounds emissions than gasoline

c) Ethanol contains more oxygen than gasoline

d) The burning of ethanol is more energy efficient than the burning of gasoline


	6) Which of the following statements is true about your production of ethanol in the laboratory?  (3 pts)

	a) Ethanol production from sugar solutions was very rapid

b) Ethanol from cellulose and starch solutions was very slow

c) Ammonia was added as a nutrient for the yeast
	d) A&B

e) All of the above


	7) Which of the following statements is incorrect about production of energy from biomass (3 pts)
a) It is important to locate the energy producing plant near urban centers because that is where the energy is being consumed.

b) High moisture content biomass is a problem because of lower energy output.

c) Storage of material is a problem because of microbiological degradation.

d) In most instances, biomass must be reduced in size in order to process. 

	8) Which of the following is not a reason that explains why the price of energy from wind mills has dropped?  (3pts)
a) Reduction in tower height to improve wind utilization 

b) Computer control allows wind mills to adjust position to receive optimum wind force

c) Improved blade design for more efficient wind utilization


	9) What is done with the majority of terpenes produced in Kraft mills in the US? (lab question) (3 pts).

	a) They are sold as turpentine.

b) They are sold into pine oil products (Pinesol).
	c) They are burned.

d) They are converted into vitamins and fragrances.


	10) Which of the following parts of a tree contains the highest level of extractives? (3 pts)

	a) Roots

b) Sapwood
	c) Heartwood

d) Knots


	11) Tree bark contains many chemicals which can be used by man and have been known about for a long time.  Hippocrates, the Greek physician known as the father of medicine, used to recommend to his patients to chew what product to relieve pain and fever?  (3 pts)

	a) Green tea leaves
b) Tylenol
	c) Willow bark

d) Seaweed.


	12) Which of the following is not an ingredient used in the manufacture of biodiesel? (3 pts)

	a) Methanol

b) Sugar
	c) Vegetable oil

d) Lye


	13) In China and India, gum turpentine is the major turpentine product while in the United States crude sulfate turpentine dominates.  Why is this?  (3 pts).  (Think about this question)

a) In China and India there are large numbers of old stumps available.

b) Labor is quite cheap in China and India.

c) There are no pulp mills in either China or India 


	14) True or false.  Lignans, natural products that are sometimes used in the treatment of cancer, are isolated from plant material using steam distillation? (3 pts)

	a) True
	b) False


	15) Which of the following statements best describes how a distillation column purifies alcohol solutions? (3 pts)
a) Alcohol molecules are separated from water molecules through a filtration system because of their larger size.

b) Alcohol molecules are separated from water molecules because they boil (evaporate) completely before water molecules do in the distillation column.

c) Alcohol molecules separate from water molecules because they have lower boiling points and are separated in a series of evaporation and condensation steps.

d) Alcohol molecules are less dense than water molecules so they are more likely to travel up the distillation column.
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