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Program Title: High resolution X-ray absorption spectroscopy of environmental materials

��

Program Leader Name:  Brian Tonner��

Is program leader a PRT member?                       ______ YES     ____X__ NO                    

If yes, complete the PRT Supplement Form.��

Affiliation (complete mailing address):

Dept. of Physics

Univ. of Wisconsin-Milwaukee

P.O. Box 413, Milwaukee, WI 53201

��

Phone:	  414-229-4626                        FAX:    414-229-5589                    Email: tonner@csd.uwm.edu��ABSTRACT of Program Description:

During the past year, we have used HERMON to begin creating a database of high resolution transition metal compound x-ray absorption spectra for use in applications involving environmental substrates. The applications are to remediation of contaminated soils, microbially induced bio-mineralization, and the surface chemistry of minerals and microscopic crystals in the environment.

We are now in the position to move beyond this stage, and begin making measurements of environmentally relevant problems involving sediments from Lake Michigan, clays, soils, and bio-corrosion problems. These projects are supported by collaborations with geochemists and micro-biologists. The HERMON monochromator currently has the highest resolution available in the range of energies covering the 3d transition metal 2p edges (Ti-Ni).

The advantage of L edge spectroscopy in environmental applications is two-fold: (i) that the L edges show sharp multiplet fine structures that are characteristic of the metal valence (ionic charge), and (ii) we have found, to our great relief, that we can study ‘real world’ samples and get superb spectra, due to the ideal match of sampling depth of yield spectroscopy to environmental specimens. This is important in many problems of soil chemistry, geology, and microbiology. We have found that it works extremely well for Mn compounds, and is valuable for Fe and Ni chemical assays as well. ��



A.  REQUESTED BEAMTIME FOR THE ENTIRE PROGRAM:

��



	3-week Quanta

	of Beamtime�

	Beamline

	(see attached list for names)�



	Preferred Period and Comments��

a.            3�

HERMON�Spaced throughout the year. No other line is suitable.��

b.  �

���

c.�

�

��

d.�

�

���B.  COLLABORATORS ON THE SRC EXPERIMENTS ONLY, INCLUDING STUDENTS (please list education level, i.e. RA-Research Assistant, UG-Undergraduate Student, PD-Postdoctoral Fellow):





	Name of the Collaborator:�

	 Title and Affiliation:��

A1. Dr. Joerg Rothe�

Post doc, UW-Milwaukee, from Universitet Bonn��

A2. Samrat Prayanastha�

Graduate Student, UW-Milwaukee��

A3. Robert Henry�

Graduate Student UWM��

A4. Timothy Droubay�

Graduate Student UWM��

A5. Mark Pauli�

Graduate Student UWM��

A6. Prof. Kenneth Nealson�

Professor, microbiologist, JPL and Cal. Tech.��

A7. Prof. Timothy Grundl�

Professor, Geochemist, Center for Great Lakes Studies��

A8. Dr. Brenda Little�

Scientist, ONR, Center for Microbially Induced Corrosion��

A9.�

��

A10.�

��



C.   EXPERIMENTAL REQUIREMENTS AND EQUIPMENT:



C1:  Describe the major equipment that you will provide for these experiments:





Chamber, if necessary.��
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C2:  List any equipment that is needed from SRC, shared with other users, or used in collaboration with a PRT:





We would prefer to use either the CMA chamber or the MCD-XAFS chamber.
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X�Check here if the SRC-CMA photoemission system is needed.��




