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Name______________________________________________

Imagine two redox pairs: XO2 -1 / XH3 and Y0 / YH2
Eo' = - 0.35 V for the redox pair XO2 -1 / XH3
Eo' = + 0.5 V for the redox pair Y0 / YH2
Predict which molecule will be the energy source and which molecule will be the electron acceptor in an energy generating process.

For each 2 redox pair given below, decide which compound is the energy source, which is the electron acceptor and what the waste products are. You will need to refer to an electron tower in your textbook for b-g.  Show the overall redox reaction.  For instance, 

electron donor + electron acceptor ( waste products (or the coupled compounds)

1.  For example, if glucose is the donor and ½ O2 is the acceptor then the waste products must be CO2 and H2O (see the electron tower), so we would put our answer in the following form.

Glucose+ ½ O2 ( CO2 and H2O

a) XO2 -1 / XH3 and Y0 / YH2 (use the reduction potential given for these compounds above for this question)

b) CO2/glucose and NO3 -1/1/2 N2
c) SO4-2/H2S and NO3-/NO2-
d) Fe+3/Fe+2 and CO2/acetate (at pH of 7)
e) CO2/glucose and ½ O2/H2O
f) CO2/acetate and SO4-2/H2S 
2.  Calculate the difference in reduction potentials ((E0’) for reactions B and E above.
B:  
E:  
3.  Now calculate the potential change in free energy for reactions B and E using the following formula (G0’=(nF(E0’ where n is the number of electrons transferred (you can determine this by looking at the electron donor in the tower and it will tell you the number of electrons transferred) and F is the faraday constant (96.48 kJ/V).  After calculation say which rxn. releases the most energy.
B:

E:

4.  Reaction C above is (circle all that apply) performed by

lithotroph

Aerobe

Anaerobe

Organotroph

5.  Reaction E above is performed by (circle all that apply)

lithotroph

Aerobe

Anaerobe

Organotroph

6.  Which reaction(s) (A through F) above represent aerobic respiration? (don’t include reaction A in this)

7.  Do any of the reactions (A through F) above represent fermentation? If so, which?

8.  A major company you work for is interested in cleaning up a waste spill containing large amounts of a toxic compound called hydrogen sulfide (H2S).  Their goal is to add a microorganism to the waste site that can convert the hydrogen sulfide to inorganic sulfur (S0).  
a.  Is this an oxidation or reduction?

b.  Is H2S acting as an electron donor or an electron acceptor?

c.  The company asked you if an aerobic organism or an anaerobic organism would do the job faster (theoretically).  You know that some organism grow faster than others depending on how much energy they can make from their catabolic redox reactions.  Which organism (aerobic or anaerobic) would do the job faster?

d.  Based on your answer for c above, write the redox equation for an organism that you think would do the job the fastest.  Choose your other redox couple from the tower on page 114 of your book.  After writing the redox equation state what the reduction potential would be in this reaction.  


