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Progress report

RESEARCH OBJECTIVE

The general aim of this project is to design and implement a new sensor technology
which offers the unprecedented levels of specificity needed for analysis of the complex chemical
mixtures found at USDOE sites nationwide. The new sensor concept proposed combines the
elements of electrochemistry, spectroscopy and selective partitioning into a single device that
provides three levels of selectivity.  This type of sensor has many potential applications at DOE
sites.  As an example, the enhanced specificity embodied in this new sensor design is well-suited
to the analytical problem posed by the addition of ferrocyanide to radioactive tank wastes at the
USDOE Hanford Site.

RESEARCH PROGRESS AND IMPLICATIONS

This report summarizes work after 2 ¾ years of a 3-year project.  During this time we have
accomplished the following goals:

1. Sensor concept demonstrated for detection of ferrocyanide, Re(DMPE)3
+, Ru(bipy)3

2+, and
methyl viologen dication

2. Demonstration of selectivity against direct interferences
3. Development of prototype instrumentation package to control electrochemical modulation

and optical readout



4. Demonstration of signal averaging to improve detection limit
5. Development of robust materials with required properties for sensing layer for detection of

both cationic and anionic analytes
6. Demonstration of sensor for detection of ferrocyanide in Hanford U-Plant 2 simulant solution
7. Development of sensor package (microcell and instrumentation) for demonstration of

ferrocyanide detection in waste tank sample at Hanford

The successful demonstration of the novel sensor concept on several chemical systems and for the
detection of ferrocyanide in Hanford U-Plant 2 simulant attests to the practical utility of this type
of sensor for DOE needs.

PLANNED ACTIVITIES

1. Demonstration of sensor package (microcell and instrumentation) for ferrocyanide detection
in waste tank sample at Hanford during summer 1999.  This system will serve as a mock-up
for training and sensor testing using simulated waste material at the Radiochemical
Processing Laboratory at PNNL.  It is anticipated that this chemical sensor system or an
additional system will be deployed into a radiologically controlled (“hot”) laboratory for
measurement of actual ferrocyanide waste material in future years.

2. The sensor concept also lends itself to the development of sensors for other species of interest
to DOE.   We are beginning to develop a sensor for technetium that could monitor
pertechnetate in the Vadose Zone and associated subsurface water at the Hanford site.
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