ES486 Petroleum Geology Selley and Sonnenberg Text Review Questions

Chapter 2 –Physical and Chemical Properties of Petroleum
Instructions: visit the ES486 class web site and download a digital MS word document version of the text review questions. Review and read the relevant textbook chapter posted on the ES486 canvas site and answer the following questions.  Answers should be word-processed with MS Word using figures and pasted images from the text book or favorite internet resources.  Your work should look complete and professional.

1. What does the term “hydrocarbon” refer to?  Provide some examples of hydrocarbon compounds commonly discovered as part of petroleum exploration.
2. Describe the physical differences between “natural gas”, “oil” and “gas hydrates”.
3. List examples of plastic hydrocarbons compared to solid hydrocarbons.
4. Define “natural gas” as referred by the petroleum industry.
5. True or False: natural gas can occur both in a dissolved state in crude oil or a free non-oil associated state.
6. Describe the term “liquefied natural gas”, provide some examples.
7. Describe the difference between “wet” and “dry” gas, provide some examples.
8. True or False: “sour crude” refers to oil that contains hydrogen sulfide gas.
9. Describe three methods by which Methane gas can be generated in natural environments.
10. List the molecular weights and chemical formulas for gases Methane, Propane, and Butane; what is the primary difference in their chemical composition.
11.  True or False: helium, radon and argon are examples of inert gases that may be found in certain geologic environments.
12. How is natural helium derived in the geologic environment?
13. True or False: Propane is the most abundant natural hydrocarbon gas found in gas fields.
14. List geological localities in the United States associated with the following gas reservoirs: helium, nitrogen, argon.
15. True or False: carbon dioxide can be derived by oxidized degradation of methane in the subsurface environment.
16. True or False: hydrogen sulfide gas commonly occurs as a dissolved phase constituent of curde oil and natural hydrocarbon gases.
17. What is a “gas hydrate” and what physical conditions is it associated with?
OVER…

18. What is the difference between the physical properties of mass density vs. specific gravity?  Write equations to show your answer.
19. The American Petroleum Institute (API) uses an “degree API gravity” index to express the density of hydrocarbon compounds including oil.  Write the equation for degree API gravity index.

20.  List the two primary elemental components of crude oil; what is the average elemental percent composition of each.
21. List the three primary groups of hydrocarbon compounds that comprise oil; describe the molecular structure of each as either “branching trellis”, “simple ring compounds”, or “complex ring compounds”.  Draw an example molecular sketch of each.

22. List the average weight percent of the following organic groups that comprise crude oil: Paraffins, Napthenes, Aromatics, Asphaltics.

23. In order of increasing molecular weight, list the primary components of crude oil that can be distilled through the refining process.

24. List the geological classification of oil based on age and depth of occurrence, as proposed by Biederman (1965).
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