Research Plan REU (summer 2008)

Frontline Mentor:  Jim Nurmi 

Senior Advisor:  Paul Tratnyek

Intern:  Lauren Vice (Biochemistry Junior)
Description of undergraduate research project
Context

Lauren Vice will be working on a project that our group has been involved in for many years and is considered to be one of the leading research groups in the field. The area of research revolves around the remediation of groundwater with organic contaminants. One of the technologies developed to clean up groundwater is to use zero valent iron either in a permeable reactive barrier or as an injectable slurry. The processes of corrosion provides electrons to the contaminant thus changing the parent compound to something less harmfull. Recently, we have shown that zinc is also a useful metal that has several advantages over iron. 
Proposed project

Lauren showed interest in the remediation of the environment and so she will be studying the effects of Zn(0) degradation of organic contaminants. This is a hot topic and should result in a good publication opportunity. It turns out that Zn(0) is a strong reductant and can degrade contaminats that are usually considered recalcitrant. Here, we propose that Lauren Vice spend the summer studying the effects of adding zero valent zinc to aqueous solution os various groundwater contaminants and measuring there disappearance as well as products formed.
Link with other REU projects

unknown
Skills needed

Good knowledge of organic chemistry, corrosion chemistry, analytical chemistry, kinetics, data analyses (Igor).
Ship Time

Not needed. Availability (see Tratnyek)

10 week curriculum structure
Week 1  


a. Become familiar with literature
b. Become familiar with gas chromatography-ECD-FID.
c. Learn to make up batch experiments
Week 2 – 3

a. Read literature and learn to interpret kinetics of contaminant degradation
b. Finish learning essential lab techniques with practice samples

c. Create standard curves for several contaminants (CCl4, TCE)
Weeks 4-5

a. Analyze effect varying amounts of Zn has on kinetics
b. Learn to analyze and plot data in Igor
c. Group presentation, half way mark.

Weeks 6-9

a. Study the effects of initial concentrations, pH, and presence of groundwater constituents has on the kinetics of contaminant degradation.
Week 10

a. Give presentation at group meeting
b. Provide written paper in style of Es&T
