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  CMOP Undergraduate Intern Mentoring Opportunity

Deadline:  March 27, 2009
Selections Announced:  April 3, 2009
Name/Title/Institution(s) of senior mentor(s): Paul G. Tratnyek, Professor, OHSU
Name/Title/Institution(s) of frontline mentor(s): James T. Nurmi, Research Scientist, OHSU

Title: 

Sensors for Real-Time Speciation of Metals in Water
Background/Objectives:

Robust sensors for real-time in-situ monitoring of environmental variables are essential to any environmental observatory, so the further development of these enabling technologies is an important part of the CMOP mission. For metals, a variety of field-deployable sensors are available, but most provide very little information about metal speciation, which is essential to understanding the fate and effects of metals in the environment. Speciation in the traditional sense (i.e., complexation between dissolved species) can be addressed by some Type II sensors (i.e., methods that are proven, but that are not commercially available or suitable for routine use). Foremost among these are the solid-state microelectrodes popularized by George Luther.

A more novel aspect of metal speciation concerns clusters of metal atoms that are in the nanoparticle size range. Nanoparticles can be electrode-active, even though larger particles are not, which means that it may be possible to detect nanoparticles in environmental waters electrochemically. This might apply to the particles that carry most of the metals in surface waters, thereby offering new insights into metal bioavailability, cycling, and transport. Recently, detection of anthropogenic nanoparticles has become a major research priority because they are now recognized as a key “emerging contaminant”.

During Summer 2009, we would like to have at least one, possibly two, undergraduate students work on the two types of metal speciation problems outlined above. Ideally, one student will work in application of Type II sensors for iron and manganese speciation in the lower Columbia River, and the other will work on inventing methods for detection of metal nanoparticles. The former will fall entirely within the scope of CMOP (collaborative with Tebo and coordinated with Needoba, Prahl, etc.), while the latter may be split between CMOP and a SERDP-funded project that concerns detection of nanoparticles in groundwater (collaborative with Johnson, possibly also including Needoba and Kendall).

Outcomes/Broader Impact: 
The work with solid state microelectrodes for dissolved metal speciation should produce data on field samples—including samples taken during one or more cruises—that will be complementary to the research of others who are concerned with transport and cycling of metals in the estuary and its connections to various levels of biological activity. The work on detection of nanoparticles may lead to one of the first papers to address in situ detection of nanoparticles in the environment, which would likely have very high citation impact. The two initiatives are highly complementary because they share similar instrumentation and methodologies. 
Timeline:

	Week
	Dissolved Species Sensors
	Nanoparticle Sensors

	1
	Basic training with electrochemical instrumentation. Prepare electrodes.
	Review literature for possible methods, summarize and recommend approaches.

	2
	Develop standard curves for Fe and Mn species in fresh and saline water.
	Exploratory testing of the most promising approach(s) using standard solutions.

	3
	Preliminary application of the method in the field.
	Exploratory testing of the most promising approach(s) using standard solutions.

	4
	Further application and refinement of the methodology.
	Calibration and validation of results using environmental water samples.

	5
	Synthesize and present interim results.
	Synthesize and present interim results.

	6
	Further application and refinement of the methodology.
	Further testing/validation; compare complementary alternative methods.

	7
	Further application and refinement of the methodology.
	Further testing/validation; compare complementary alternative methods.

	8
	Further application and refinement of the methodology.
	Further testing/validation; compare complementary alternative methods.

	9
	Further application and refinement of the methodology.
	Further testing/validation; compare complementary alternative methods.

	10
	Synthesize and present final results.
	Synthesize and present final results.


Skills and Experience Acquired

Wet chemical methods for laboratory and field measurements. Electrode fabrication and calibration methods. Electrochemical instrumentation and methods. Analysis and fitting of continuous waveform data. Field sampling and sample handling. Analysis and presentation of research results.
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