CEE 422/522 SITE REMEDIATION                                                  SPRING 2004

Dr. Kauser Jahan, P.E.

ASSIGNMENT # 4

Due Date:  March 1, 2004

Read the paper by Lee at al. on the Reductive Dechlorination of Trichloroethene handed out in class.  Answer the following questions:

a) What is reductive dechlorination?

b) What is abiotic degradation?  

c) Does the addition of oil stimulate ferric sulfide and ferric disulfide production and the abiotic reaction with Trichloroethene? Justify your answer.

d) What kind of bacteria does the paper mention suitable for such studies or remedial scenarios?

e) What kind of mechanism of Abiotic Degradation of Trichloroethene did Butler and Hayes (2000;2001) propose?  Draw a flowchart indicating the abiotic degradation of  Trichloroethene  using ferric sulfides and disulfides.

f) What edible oil was used in this study?

g) Why does edible oil promote reductive dechlorination of Trichloroethene?  

h) What are the byproducts formed during  Trichloroethene biodegradation?

i) What kind of properties does vinyl Chloride have?

j) What were the initial concentrations of Trichloroethene, Sulfate and Iron at the Altus AFB pilot sites?

k) Plot the concentrations of TCE,cDCE, VC (all in one graph) and TOC (separate graph) with time as presented in Table 1.  What do your graphs indicate?

l) How do the authors prove that abiotic reactions are occurring in parallel to biological degradation of Trichloroethene?

m) Predict the abiotic and biodegradation reactions occurring at the site.   Assume that the site has TCE, Sulfate, Iron and Edible oil as the reactants available.  

Include all references used to answer the questions.







