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X-ray absorption measurements carried out during the
January, 1983, run have extended measurements of the
Cl K-edge spectra of aqueous solutions to non-
stoichiometric transition metal chloride solutions.
Chloride solutions containing excess chloride ions
from both HC1l and LiCl were examined. Solutions
containing excesses of the same metal ions were pre-
pared by addition of the corresponding metal nitrate.
Analysis of these results is in progress, and '
detailed comparison with results measured earlier for
stoichiometric solutions under proposal No. S53M
cannot yet be made. However, the present results
confirm the general observation made earlier thac
considerable detail about the degree of cation-anion
association can be deduced from both the XANES and
EXAFS regions of the absorption spectra.

The detail that can be obtained from the Cl K-edge
spectra is illustrated most clearly by results of
analysis of the series of FeCla solutions measured
earlier. Several spectra were measured in the con-
centration range from 0.40 to 5.75 moles/liter. The
spectrum of hydrated FeC13 crystals was also meas-
ured. The XANES portion of the spectra all show a
strong single pre-edge peak, shown in Figure 1. A
similar feature is also present in other transition
metal chloride salts and solutions, but not in the
spectra of alkali and alkaline earth metal chlorides.
It is believed to be associated with transitions to
an uafilled orbical derived from the metal 3d and
chlorine 2p states. (1) ag shown in Figure 1, its
intensity is very concentration dependent, and
approximates the variation in the degree of anion-
cation coordination expected over this concentration
range. (2) This feature of the Cl K-edge spectra is
in marked contrast to Fe K-edge spectra of the same
solutions, for which the corresponding pre-edge peak
is very weak. The difference in oscillator strengths
is believed to reflect the different symmecry
environments of the Fe vs Cl ions in the solution
complexes,

Fourier transforms of EXAFS spectra for the same
series of solutions are shown in Figure 2. The
contributions of Fe and O backscatterers are well
separated and clearly show an increase in the rela~
tive degree of Cl-Fe bonding compared to the degree
of C1-0 bonding with increasing concentration, in
agreement with the trend seen in the XANES results.

Pre-edge features similar to cthat of the FeCl,
spectra are also visible in the results for NicC1,
and CuClj; solutions. Because of the apparent seasi-
tivity to relatively small degrees of cation-anion
bonding, information from the XANES should be espe-
cially useful in che study of cases such as NiCl,
solutions, where EXAFS and X-ray scattering have been
unable to detect direct Ni-Cl bonding.

Work supported by Office of Naval Research.

Donald R.
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Figure 1. Cl K-edge XANES spectra for ferric

chloride. a. FeCly hydrated salt, b. -~ i,

FeCl3 aqueous solutions in order of decreasing
Fe, concentration in range 5.75 - 0.40 moles/
liter.
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Figure 2. Fourier transforms of Cl K-edge EXAFS
spectra for same ferric chlocide hydraced salt and
solutiona as Figure 1.

DRIPATBAATOCW AR B b L

— E: ML Sy SR B
e Dttt




DL/413/83/01
GEN/413-2

TECHNICAL REPGRT DISTRIBUTION LIST, GEN

0ffice of Naval Research

800 N. Quincy Street
Arlington, Virginia 22217

ONR Pasadena Detachment
Dr. R. J. Marcus
1030 East Green Street
Pasadena, California 91106

Commander, Naval Air Svstems

Code 310C (H. Rosenwasser)
Washington, 0.C.

Naval Civil Engineering Laboratory
Or. R. W, Drisko
Port Hueneme, California 93401

Superintendent

Chemistry Division, Code 6100
Maval Research Laboratory
Washington, 0.C.
Jdefensz Tectrical .nfirmation Center
8uilding 5, Cameron Station
Alexandria, Virginia 22314

Or. G. Bosmajian
Applied Chemistry Division
Annapolis, Maryland 21401

Naval Ocean Systems Center
Or. S. Yamamoto
Marine Sciences Division
San Diego, California

Maval Ocean Systems Center
Attn: Technical Library
San Diego, California 92152

Naval Weapons Center

Attn: Or. A. B. Amster
Chemistry Division

China Lake, California 93555

Scientific Advisor

Commandant of the Marine Corps
Code RD-1

Washington, 0.C. 20380

Dean William Tolles
Naval Postgraduate School
Monterey, Caiifornia 93940

U.S. Army Research 0ffice

Attn: CRD-AA-IP

P.0. Box 12211

Research Triangle Park, NC 27709

Mr. Vircent S~chaner
OTNSRDC Code 2830
Annapolis, Maryland 21402

Mr. John Boyle

Materials Branch

Naval Ship Engineering Center
Philadelphia, Pennsylvania 19112

Mr. A. M, Anzalone
Administrative Librarian
PLASTEC/ARRADCOM

Bldg 3401

Dover, New Jersey 07301

e Y PSR-




DL/413/83/01
359/413-2

TECHNICAL REPORT DISTRIBUTION LIST, 359

Dr. Paul Delahay
Department of Chemistry
New York University

New York, New York 10003

Dr. P. J. Hendra
Department of Chemistry
University of Southampton
Southampton S09 5NH
United Kingdom

Dr. T. Katan
Lockheed Missiles and
Space Co., Inc.
P.0. Box 504
Sunnyvale, California 94088

Dr. D. N. Bennion

Department of Chemical Engineering
Brighma Young University

Provo, Utah 84602

Dr. R. A. Marcus

Department of Chemistry

California Institute of Technology
Pasadena, California 61125

Mr. Joseph McCartney

Code 7121

Naval Ocean Systems Center
San Diego, California 92152

Dr. J. J. Auborn
Bell Laboratories
Murray Hi11, New Jersey 07974

Dr. Joseph Singer, Code 302-1
NASA-Lewis

21000 Brookpark Road
Cleveland, Ohio 44135

Dr. P, P, Schmidt
Department of Chemistry
Oakland University
Rochester, Michigan 48063

Dr. H. Richtol

Chemistry Department

Rensselaer Polytechnic Institute
Troy, New York 12181

Dr. E. Yeager

Department of Chemistry

Case Western Reserve University
Cleveland, Ohio 44106

Dr. C. E. Mueller

The Electrochemistry Branch
Naval Surface Weapons Center
White Oak Laboratory

Silver Spring, Maryland 20910

Dr. Sam Perone
Chemistry & Materials
Science Department
Lawrence Livermore National Lab.
Livermore, California 94550

Dr. Royce W. Murray

Department of Chemistry

University of North Carolina
Chapel Hill, North Caroiina 27514

Dr. G. Goodman

Johnson Controls

5757 North Green Bay Avenue
Milwaukee, Wisconsin 53201

Dr. B. Brummer

EIC Incorporated

111 Chapel Street

Newton, Massachusetts 02158

Dr. Adam Heller
Bell Laboratories
Murray Hill, New Jersey 07974

Electrochimica Corporation

Attn: Technical Library

2485 Charleston Road

Mountain View, California 94040

Library
Duracell, Inc.
Burlington, Massachusetts 01803

Or. A. B. Ellis

Chemistry Department
University of Wisconsin
Madison, Wisconsin 53706




e

OL/413/83/01
359/413-2

TECHNICAL REPORT DISTRIBUTION LIST, 359

Dr. M. Wrighton
Chemistry Department
Massachusetts Institute
of Technology
Cambridge, Massachusetts 02139

Dr. B. Stanley Pons
Department of Chemistry
University of Utah

Salt Lake City, Utah 84112

Donald E. Mains i

Naval Weapons Support Center
Electrochemical Power Sources Division
Crane, Indiana 47522

S. Ruby

DOE (STOR)

M.S. 6B025 Forrestal Bldg.
Washington, D.C. 20595

Dr. A. J. Bard
Department of Chemistry
University of Texas
Austin, Texas 78712

Dr. Janet Osteryoung
Department of Chemistry
State University of New York
Buffalo, New York 14214

Dr. Donald W. Ernst

Naval Surface Weapons Center
Code R-33

'hite Oak Laboratory

silver Spring, Maryland 20910

Mr. James R. Moden

Naval Underwater Systems Center
Code 3632

Newport, Rhode Tsland 02840

Dr. Bernard Spielvogel

U.S. Army Research Office

P.0. Box 12211

Research Triangle Park, NC 27709

Or. William Ayers

ECD Inc.

P.0. Box 5357

North Branch, New Jersey 08876

Dr. M. M. Nicholson
Electronics Research Center
Rockwell International

3370 Miraloma Avenue
Anaheim, California

Or. Michael J. Weaver
Department of Chemistry

Purdue University

West Lafayette, Indiana 47907

Dr. R. David Rauh

EIC Corporation

111 Chapel Street

Newton, Massachusetts 02158

Dr. Aaron Wold

Department of Chemistry

Brown University

Providence, Rhode Island 02192

Or. Martin Fleischmann
Department of Chemistry
University of Southampton
Southampton S09 S5NH ENGLAND

Dr. R. A. Osteryoung
Department of Chemistry
State University of New York
Buffalo, New York 14214

Dr. Denton Elliott

Air Force Office of Scientific
Research

Bolling AFB

Washington, D.C. 20332

Dr. R. Nowak

Naval Research Laboratory
Code 6130

Washington, D0.C. 20375

Or. D. F. Shriver
Department of Chemistry
Northwestern University
Evanston, I1linois 60201

Dr. Aaron Fletcher

Naval Weapons Center

Code 3852

China Lake, California 93555




DL/413/83/01

359/413-2
TECHNICAL REPORT DISTRIBUTION LIST, 359
Dr. David Aikens Or. D. H. Whitmore
Chemistry Department Department of Materials Science
Rensselaer Polytechnic Institute Northwestern University
k Troy, New York 12181 Evanston, [11inois 60201
Or. A, P. B, Lever Or. Alan Bewick
Chemistry Department Department of Chemistry
York University . The University of Southampton
Downsview, Ontario M3J1P3 . Southampton, S09 SNH ENGLAND
Dr. Stanislaw Szpak Or. E. Anderson
Naval Ocean Systems Center NAVSEA-56733 NC #4
Code 6343, Bayside 2541 Jefferson Davis Highway
San Diego, California 95152 Arlington, Virginia 20362
Or. Gregory Farrington Or. Bruce Dunn
Department of Materials Science Department of Engineering &
and Engineering Applied Science
University of Pennsylvania University of California
Philadelphia, Pennsylvania 19104 Los Angeles, California 90024
M. L. Robertson . Dr. Elton Cairns
Manager, Electrochemical Erergy & Environment Division
and Power Sources Division Lawrence Berkeley Laboratory
Naval Weapons Support Center University of California
Crane, Indiana 47522 Berkeley, California 94720
Or. T. Marks Or. D. Cipris
Department of Chemistry Allied Corporation
Northwestern University P.0. Box 3000R
Evanston, I1linois 60201 Morristown, New Jersey 07960
Or. Micha Tomkiewicz Or. M. Philpott
Department of Physics IBM Corporation
Brooklyn College 5600 Cottle Road
Brooklyn, New York 11210 San Jose, California 95193
DOr. Lesser Blum Or. Donald Sandstrom
Department of Physics Department of Physics
University of Puerto Rico _ Washington State University
Rio Piedras, Puerto Rico 00931 Puliman, Washington 99164
Dr. Joseph Gordon, II Dr. Carl Kannewurf
IBM Corporation Department of Electrical Engineering
K33/281 and Computer Science
5600 Cottle Road Northwestern University
San Jose, California 95193 Evanston, I11inois 60201

L0 s Shwea §4s iy plahy, 343
ettt ot - e ——




"I!lllIl-'T""""""""""""""""!""""'""""""""""""

0L/413/83/01
359/413-2

TECHNICAL REPORT DISTRIBUTION LIST, 359

Or. Robert Somoano
Jet Propulsion Laboratory

California Institute of Technology

Pasadena, California 91103
Dr. Johann A. Joebstl

USA Mobility Equipment R&D Command

DROME -EC
Fort Belvoir, Virginia 22060

Or. Judith H, Ambrus
NASA Headquarters

M.S. RTS-6
Washington, 0.C. 20546

Or. Albert R. Landgrebe

U.S. Department of Energy
M.S. 6B025 Forrestal Building
Washington, D0.C. 20595

Or. J. J. Brophy
Department of Physics
University of Utah

Salt Lake City, Utah 84112

Or. Charles Martin
Department of Chemistry

Texas A&M University

College Station, Texas 77843

Dr. H. Tachikawa
Department of Chemistry
Jackson State University
Jackson, Mississippi 39217

Or. Theodore Beck

Electrochemical Technology Corp.

3935 Leary Way N.W.
Seattle, Washington 98107

Or. Farrell Lytle

Boeing Engineering and
Construction Engineers

P.0. Box 3707

Seattle, Washington 98124

Dr. Robert Gotscholl

U.S. Department of Energy
MS G-226

Washington, D.C. 20545

Dr. Edward Fletcher

Department of Mechanical Engineering

University of Minnesota
Minneapolis, Minnesota 55455

Or. John Fontanella
Department of Physics

U.S. Naval Academy
Annapolis, Maryland 21402

Dr. Martha Greenblatt
Department of Chemistry
Rutgers University

New Brunswick, New Jersey 08903

Or. John Wasson

Syntheco, Inc.

Rte 6 - Industrial Pike Road
Gastonia, North Carolira 28052

Dr. Walter Roth

Department of Physics

State University of New York
Albany, New York 12222

Or. Anthony Sammells

Eltron Research Inc.

710 E. Ogden Avenue #108
Naperville, I11inois 60540

Or. W. M. Risen

Department of Chemistry

Brown University

Providence, Rhode Island 02192

Or. C. A. Angell

Department of Chemistry

Purdue University

West Lafayette, Indiana 47907

Dr. Thomas Davis

Polymer Science and Standards
Division

National Bureau of Standards

Washington, 0.C. 20234







