
Chem 217 – Environmental Chemistry 

Homework #8 - Solutions 

VanLoon and Duffy Chapter 10 #4:    

 

 

Spiro Chapter 15 (see pdf posted for reading assignment),  

#5  

 

#6. A. Organic molecules, represented by CH2O, are responsible for most of the reducing 

power in aqueous environments.  

 B. E or pe is used as a measure of reducing power. 

  



#7 

  

#9 

  

 C : N : P   =  326 : 11 : 1 

(The required ratio is 106:16:1). This ratio implies that C is in excess relative to P, but N 

is limiting relative to P. N is the limiting nutrient. In this case, no, banning use of P will 

not reduce eutrophication. Controls on N are needed. 

Additional problem:  

Consider the following biologically mediated redox reactions. 

O2 (g) + 4 H+ + 4 e- ↔ 2 H2O (l)    pe0 = 20.8  

CO2 + 4 H+ + 4e- ↔ CH2O + H2O   pe0 = -1.2 



Assume the chemical species have the following initial concentrations and the pH is fixed at 7.5:  

 O2 (g)  0.2 atm   

 CH2O   450 uM 

 CO2  0.0004 atm 

1. Write the balanced redox reaction that occurs in this solution.  

O2 (g) + CH2O ↔ H2O + CO2    

 

2. Calculate the pe of each half reaction under these conditions. Note that since O2 and CO2 

appear in the equations as gases, their partial pressures are used in the Nernst equation 

instead of concentrations.  

 

 
3. What are the pe and ΔG associated with the overall reaction? Is it spontaneous?  

 
 

 ΔG = -497 kJ/mol  

Yes, the reaction is spontaneous. 



4. The standard reduction half reaction for Al(III) is: . What is 

the stable oxidation state of Al in the lake (at all locations)? 

 
The stable oxidation state of Al in the lake at all locations is Al3+. The pe0 value is 

much lower than is ever reached in the lake, so Al3+ will never be reduced to Al0. 

This is why adding Al(OH)3 to the lake to bind phosphate is a good idea. Al(OH)3 

will never be reduced. 

 


