
CEE 312                SPRING 2016 
Dr. Kauser Jahan, P.E. 
   Homework #2   Due Wednesday February 3, 2016 
 

Problems from Textbook on Chemistry 
 
Problem 5-2 
 
Problem 5-4 
 
Problem 5-14 
 
Problem 5-15 
 
Problem 5-33 
 

6. An engineer plans to treat a chromium waste in a concrete tank.  A 
chemist friend pointed out that chromium could cause deterioration of the 
concrete according to the following reaction: 

 
3Fe+2 aq+ CrO4

2-  +8H+  =  3Fe+3 + Cr+3 + 4H2O 
 

Loss of iron from the concrete can produce a porous concrete.  Can 
this reaction occur and impact the concrete? 
 
You can find relevant information for chromium at 
http://www.dipteris.unige.it/geochimica/Pesto/Cr(VI)%20by%20PESTO.pdf 
 

7. Acidithiobacillus ferrooxidans is an iron oxidizing bacteria that 
oxidizes ferrous iron (to obtain energy for growth) to ferric iron as 
follows: 
 

                     Fe+2 + 4H+ + O2 (g)  = 4Fe+3 + 2H2O (l)  
 
Using the Gibbs Free energy values prove that this reaction is feasible in 
nature.  The bacteria use carbon dioxide as a carbon source. 

http://www.dipteris.unige.it/geochimica/Pesto/Cr(VI)%20by%20PESTO.pdf


 
8.  The following data was obtained for conducting experiments on the effect 
of temperature on the growth rate of a certain bacterial species on an organic 
pollutant. 
 

  Temp oC  (T)   µ  Growth rate (hr-1) 
40.4 0.014 
36.8 0.0112 
33.1 0.0074 
30.1 0.0051 
25.1 0.0036 

 
The following plot was obtained from the above data to determine the 
activation energy Ea and Arrhenius constant A.  What are the values of these 
parameters? 
 

y = -8719.1x + 23.579
R2 = 0.9868
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Given 
 
Arrhenius Equation  µ = Ae-Ea/RT   
R universal gas constant = 1.987 cal mol-1 K-1 

Units of Ea = cal/mole  and A = hr-1 
 



 


