Research Plan REU (summer 2008)
Frontline Mentor:  Jim Nurmi 

Senior Advisor:  Paul Tratnyek

Intern:  Shu Feng (Bioengineering Senior)
Description of undergraduate research project

Context

Shu Feng will be working on a project that falls under CMOP’s major themes, Enabling Technologies. The need for robust and simple sensors for long term deployment in aqueous systems has been a challenge for many years. Simple sensors, such as the CTD's that measure conductivity, temperature, and depth are used routinely and are quite rugged. In regards to sensors that can detect more precise chemicals or biological entities, these sensors are quite new and much work still needs to be done. In order to get a complete picture of the microbiological systems in the river-to-ocean ecosystem, it is necessary to couple microbiological assays to chemical nutrient studies. Here, we propose to have Shu Feng complete a project started last summer (2007) that would greatly enhance the understanding of what nutrients are available for the microbiological community in Columbia River sediments.
Proposed project

Shu will continue the project initiated last summer by our summer student. This will entail developing direct knowledge of how electrochemistry can be used in both potentiometric and amperometric ways to sense various analytes that are of interest to us in the environment. In particular, Shu will learn how to fabricate our nitrate/nitrite microelectrode and test it at the lab bench. The ultimate goal will be to go to the field with Simaon students and collect pH, oxygen, Eh, and nitrate/nitrite concentrations as a function of depth in Columbia River sediment samples. 

If time allows, Shu will be asked to develop an ammonia sensor in a similar fashion as the nitrate/nitrite sensor. This is a complicated problem that many people with more experience than us have failed at. You never know, a fresh set of eyes might be able to overcome some of the issues presented.
Link with other REU projects

Shu will be closely working with Simons group.
Skills needed

Good knowledge of electrochemistry, soil chemistry, analytical chemistry.
Cruise Time
Cruise time not needed. May be available to help (See Tratnyek)

10 week curriculum structure
Week 1  


a. Become familiar with literature
b. Become familiar with glass pulling and electrode fabrication
c. Learn to use the potentiostat and profiling instruments
d. Start with profiling with the oxygen electrode
Week 2 – 3

a. Read literature

b. Finish learning essential lab techniques with practice samples

c. Learn how to use Igor data analysis program

Weeks 4-5

a. Fabricated nitrate/nitirite electrode and test on bench
b. Learn to analyze and plot data in Igor
c. Group presentation, half way mark.

Weeks 6-9

a. Design, fabricate nitrate/nitrite electrodes and obtain profiles of Columbia river sediments. (Must coordinate with Simons group)
Week 10

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