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Dear Students: 
 
Welcome to Washington State University! All of us – faculty, students, post-docs, and 
staff – are glad you are here. You will be hard pressed to find another department that 
combines our world-class facilities, excellence in teaching, and cutting-edge research, 
with our low student-to-faculty ratios, friendly atmosphere, and supportive environment - 
all situated in a beautiful outdoor setting that is close to river rafting, pastoral bike paths, 
hiking, and skiing. Look around, ask questions, talk to us, and I think you will be 
impressed. You will see a department that is enthusiastic, vigorous, and interdisciplinary. 
You will find research efforts with emphases in our three focus areas of Chemistry of 
Energy and the Environment, Chemistry of Biological Systems, and Chemistry of 
Materials. These focus areas tie in closely with governmental resources at nearby Pacific 
Northwest National Laboratory and Idaho National Laboratory, which can often provide 
additional research opportunities during your graduate studies. 
 
 
Whatever it is you want to do in your career, a WSU Ph.D. can take you there. Our 
alumni are at colleges, universities, and national laboratories across the country, places 
such as the University of Utah, Central Washington University, and Emory University, as 
well as Pacific Northwest National Laboratory, Argonne National Laboratory, Oak Ridge 
National Laboratory and the Air Force Weapons Laboratory. They are also in every kind 
of industrial setting, from the smallest start-up companies to the largest multi-national 
corporations like Seagate Technology Inc. Our graduates have also gone on to other types 
of careers in public policy, business and law. Regardless, it is our goal to provide you 
with a solid graduate education in chemistry so that you can excel. 
 
 
 
Enjoy your visit to the Department. I hope to see you here again this Fall! 
 
 
 
 
 
    Kirk A. Peterson 
    Professor of Chemistry and Chair 
     



 
 
 
 
 
 
 
 
 
 
 
 

 
Faculty



 

 

Cliff Be rkman 
Professor 
Organic Chemistry, Biological Systems 
Ph.D. Loyola University of Chicago, 1993 
cberkman@wsu.edu  
 
We are focused on developing diagnostic agents 
for cancer and heart disease. These agents are 
designed to target cell-surface enzymes unique 
to these diseases. Our designs include an 
enzyme targeting core linked to a diagnostic or 
therapeutic payload. Applications include in 
vitro and in vivo cell imaging, cell-capture 
platforms, and targeted chemotherapy. Students 
in my group can learn techniques in organic 
synthesis, cell and molecular biology, 
biochemistry, and computational modeling. 
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Fluorescence microscopy image of prostate cancer cells 
labeled with fluorescent inhibitor above. 
 

Jeffrey G. Bell 
Assistant Professor  
Analytical, Physical, Materials Chemistry 
Ph.D. University of Windsor, 2017 
Postdoctoral Fellow, Harvard University, 2020 
jbell@gmwgroup.harvard.edu 
 
Research in the Bell Lab addresses the problem 
of creating effective, accessible and affordable 
diagnostic tools capable of detecting and 
differentiating between diverse analytes and 
biomarkers. A major component of this research 
is the merging and exploitation of magnetism 
with electrochemistry with the focus on analytical 
chemistry. Research in this lab will (i) gain 
fundamental knowledge of the electroanalytical 
processes which are influenced by magnetic 
fields, (ii) fabricate sensors to detect and monitor 
health-related biomarkers and (iii) develop new 
classes of point-of-care devices. Research areas 
will be connected through the investigation of 
electrode-surface processes, magnetism and 
microfluidics 

(A) Schematic representation of a magnetic 
platinum electrode where a neodymium magnet is 
placed behind the electrode surface. Ions diffusing 
from the electrode surface in the x-z plane will 
experience the Lorentz force. A rotational force on 
the ions results in a higher limiting current (i.e., 
signal amplification). (B) Schematic representation 
of a universal point-of-care based ELISA consisting 
of ion-selective electrodes and a high turnover rate 
enzyme in a vertical flow device. 
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Jame s  Brozik 
Associate Professor 
Physical Chemistry and Material Science 
Ph.D. Washington State University, 1996 
brozik@wsu.edu 
 
Biological systems contain a tremendous array of 
molecular machines performing all types of molecular 
functions, while materials chemistry provides a means 
of creating new “biologically inspired” machines and 
platforms suitable for device technology.  Our research 
program combines both biophysical and materials 
chemistry to understand, in detail, how the machine-
like properties of membrane proteins are related to the 
structure of the individual subunits, the conformations 
of different protein assembly, the allosteric motions of 
the different subunits relative to one another, and to 
determine the free energy changes that drive transitions 
between different structural states and conformations 
of the assembly (i.e. their machine-like properties).  
The laboratory uses a combination of single molecule 
imaging / spectroscopy, ensemble spectroscopy, 
electrochemistry, theory, chemical synthesis, and 
biochemistry.  All students are broadly trained in all 
aspects of the research program. 
 

Jim Bonce lla  
Professor, Director of the Institute for Nuclear Science 
and Technology 
Inorganic/Organometallic Chemistry 
Ph.D. University of California, Berkeley, 1984 
j.boncella@comcast.net 
 
I will be initiating two projects in different areas starting in the 
Fall of 2019. One will be focused on the synthesis of uranium 
complexes in unusual oxidation states. We have had a long-
standing interest in generating stable U(V) complexes, but the 
chemistry of these compounds has not yet been fully explored. 
Our recent synthesis of only the third example of a U(II) 
complex has provided the opportunity to develop the reaction 
chemistry of this new oxidation state. The electronic structures 
of these U(II) compounds are fascinating because of the three 
examples reported so far, one has a 5f36d1 ground state and the 
other two a 5f4 ground state. Because our U(II) complex is a 
neutral compound, the possibility for further reduction to U(I) 
exists. Understanding the chemistry and electronic structures 
of these unusual oxidation state will be a priority of this work. 
The second project area will involve investigating the 
reactivity of a new class of transition metal pincer ligand 
hydroxide, hydride and alkyl complexes as catalysts for the 
hydration of nitriles and the hydrolysis of various ester and 
amide species. This program has its roots in our recent interest 
in developing catalysts for the decomposition of formic acid 
as a means to generate gas pressure from a condensed phase. 
 

 
Formic acid decomposition catalyzed by Ru and 
Mn pincer complexes.  The Mn complex displays 
surprising reactivity, which is comparable to Ru. 

 

 

                  
Synthesis of a bis(amido)U(II) complex      

mailto:brozik@wsu.edu
mailto:brozik@wsu.edu


Aurora Clark 
Professor  
Computational Chemistry 
Ph.D. Indiana University, 2003 
auclark@wsu.edu 
 
The organization and dynamic features of solvation are essential driving forces for many industrial and 
biological processes. Solvation can be understood through molecular self interactions that can be described 
using both electronic structure methods, and statistical mechanical techniques. However the analysis of 
these interactions is key to being able to derive enough new chemical insight to control and manipulate 
solution phase behavior. In this context we are active developers of graph-theoretical methods that interpret 
chemical systems through their intermolecular networks. We have several applied projects where we 
investigate these phenomena – these include: 

• Organization, dynamics, and physical properties of highly concentrated electrolytes (part of the 
Interfacial Dynamics in Radioactive Environments and Materials Energy Frontier Research Center) 

• Characteristics and transport properties of Liquid:liquid interfaces and mechanisms of liquid phase 
separations (part of the DOE Separations program) 

• Proton, electron, and energy transfer in aqueous solutions (in collaboration with UC Merced and 
Stanford) 

• Solvent response to confinement (part of the DOE Center for a Nanoporous Materials Genome) 
• Solution phase organization and composition upon materials synthesis (part of the DOE Center for a 

Nanoporous Materials Genome. 
 

 
 

Sue  B. Clark 
Reagents Professor 
Analytical, Environmental, and Radiochemistry 
(AER) 
Ph.D. Florida State University, 1989 
s_clark@wsu.edu 
 
Students in the Clark Lab study the behavior of 
the f-elements in the environment.  We 
investigate the processes and mechanisms that 
control the speciation of the lanthanide and 
actinide elements in nature.  We also develop 
new radioanalytical methods that can be applied 
to environmental monitoring and process control 
problems.     
 
 
 

Needles of uranophane, a uranyl silicate mineral, shown on 
the left.  The crystal structure is shown on the right. 
 

PPuu
 

Plutonium exhibits fascinating redox 
chemistry in aquatic systems. 
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Br ian Clowe rs  
Associate Professor 
Analytical, Environmental, and Radiochemistry 
(AER)  
Ph.D. Washington State University, 2005 
brian.clowers@wsu.edu 
  
The Clowers Research Group combines ion mobility 
spectrometry (IMS), mass spectrometry (MS) and 
optical spectroscopy to probe complex chemical 
systems in the gas phase. These hybrid methods 
address a range of chemical problems spanning from 
the fundamental to the applied. A few of these research 
topics include carbohydrate structure determination, 
intelligent stereochemcial ligand development, 
spectroscopy of gas-phase clusters, and selective ion 
chemistry for threat detection In addition to focusing 
on gas-phase ion behavior, students in my group will 
hone skills related to sample ionization, instrument 
construction, experimental design and chemometric 
data analysis. These skills help deliver solutions to a 
range of chemical problems across domains including 
national security, environmental analysis, and 
bioanalytical chemistry.  

Xiaofe ng Guo 
Assistant Professor 
Physical Chemistry and Analytical, Environmental, and 
Radiochemistry (AER)  
Ph.D. University of California, Davis, 2014 
x.guo@wsu.edu  
 
We focus on solid state chemistry, structures, and 
thermodynamics under (extreme) P-T conditions, probed by 
synchrotron, neutron-based techniques, and advanced calorimetric 
instruments. Current research topics include:  
i)Thermochemistry of nano-materials, ceramics, minerals, 
metals/alloys, molten salts, and low dimensional materials;  
ii) Structure and thermochemistry of lanthanide, actinide-
containing materials and minerals;  
iii) Nano-materials, composites related to nuclear applications and 
environmental concerns;  
iv) In situ measurements of phase alterations and physical 
properties at high pressure;  
v) In situ probing the synthesis and speciation under hydrothermal 
conditions;  
vi) Calorimetric instrumentation developments. Students in the 
group will be trained in inorganic synthesis; X-ray, electron, and 
neutron-based characterizations (X-ray and neutron scattering, 
XAS, XPS, SEM, PDF); high pressure (diamond anvil cell) and 
thermal analysis techniques (DSC, TG, high-T calorimetry). 

mailto:ppg@wsu.edu
mailto:x.guo@wsu.edu


Zachar iah M. He ide n 
Assistant Professor  
Inorganic Chemistry 
Ph.D. University of Illinois at Urbana-Champaign, 2008 
zachariah.heiden@wsu.edu 
 
Our group focuses on addressing problems in 
energy, catalysis, the environment, and biology. 
These problems are addressed by employing 
elements from the entire periodic table focusing 
predominantly on a combination of main group and 
transition metal complexes. We utilize fluorescent 
dye molecules to introduce redox activity into main 
group molecules and to generate catalysts that are 
capable of catalyzing different chemical reactions, 
where the catalyzed reaction is selected by exposure 
to an external stimulus. Students gain experience in 
air-sensitive synthetic techniques, characterization 
techniques (primarily X-ray crystallography, IR, 
NMR, EPR, UV/Vis, fluorescence, mass 
spectrometry, and electrochemistry), computational 
chemistry and the understanding of chemical 
reactions through kinetic and thermodynamic 
analysis. 
                          https://heiden.chem.wsu.edu/ 
 

Philip Garne r  
Professor 
Organic Chemistry 
Ph.D. University of Pittsburg, 1981 
ppg@wsu.edu 
  
Research in the Garner lab focuses on the 
development of new enabling chemistries and the 
synthesis of biologically active molecules. In this 
context, our intellectual activities may be viewed 
as architecture (design and construction) on the 
molecular scale. Chemical synthesis (the discipline 
associated with building molecular structures) is 
the common element that underlies all our research 
endeavors. Current research projects include the 
development of new methodology for the 
convergent synthesis and site-specific modification 
of proteins as well as the application of the 
asymmetric [C+NC+CC] coupling reaction to 
biologically active pyrrolidine-containing targets. 
(http://garner.chem.wsu.edu/home) 
 

Reaction 1

Reaction 2 Reaction 3

e−

Catalyst

Catalysis On Catalysis Off 

mailto:zachariah.heiden@wsu.edu
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Je ffre y P. Jone s  
Donald and Marianna Matteson Professor 
Organic Chemistry and Biological Systems 
Ph.D. University of Washington, 1987 
jpj@wsu.edu  
 
The main efforts in my lab are based on the 
application of analytical, biochemical, 
synthetic, and physical chemistry towards 
biological problems. We work on two metal 
oxidase systems involved in the metabolism 
of endogenous and exogenous substances. 
Our long-term efforts have been in the 
characterization of the cytochromes P450 
and, more recently, we have been funded by 
NIH to study the molybdenum/pterin 
enzymes, aldehyde oxidase and xanthine 
oxidase. For recent publications and  
instrumentations see: 
http://joneslab.chem.wsu.edu  

 
 

 
 

K. W. Hipps  
Regents Professor  
Physical Chemistry and Materials Science  
Ph.D. Washington State University, 1978 
hipps@wsu.edu 
 
My group’s current research interests focus on the 
nanoscale -- both characterization and supramolecular 
synthesis.  We are internationally recognized experts in 
electron tunneling microscopy and spectroscopy.  
Students working in my group use virtually every 
technique appropriate for studying thin films and surfaces.  
Our research is divided between UHV studies and those 
conducted at the solution solid interface. Students will 
learn Scanning Probe Microscopy, X-ray photoelectron 
spectroscopy, LEED, Auger, and conventional 
spectroscopic techniques. Variable temperature and 
pressure experiments are also frequently performed. 
Computational surface science is also of interest to my 
group. 
 
Professor James Brozik and I are also collaborating on a 
Keck Foundation funded project combining nanoscale 
synthesis with solution phase exponential growth to create 
moles of molecular machines. 
 
 

 

 
Molecular docking of ECG in the homology model of human 
AO. The homology model was constructed using the crystal 
structure for mouse AOX3 (PDB ID 3ZYV) as the template. 

 

mailto:jpj@wsu.edu
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ChulHe e  Kang 
Professor and Director 
Chemistry of Biological Systems, Biochemistry 
Ph.D. University of California – Berkeley, 1987 
chkang@wsu.edu 
 
 
Cardiovascular/Cancer Projects: We investigate 
the fundamental mechanisms of E-C coupling in 
heart muscle, oxidative and UV damaged DNA, 
and essential insight into how they can be 
improved and help design more effective 
anticancer drugs.  
BioFuel: Manipulating lignin content and subunit 
composition as a way to enhance biomass 
conversion is our  target.  We approach with the 
detailed structural, biochemical and biophysical 
knowledge of the key proteins/enzymes in the 
participating biosynthetic pathway, which will 
facilitate efficient and targeted manipulation of 
lignin subunit composition and lignin content, 
while maintaining plant viability. 

   (Moural et al. 2017)                           (Jun et al. 2018)                    

Ale xande r  Li 
Professor 
Analytical, Environmental, and Radiochemistry 
(AER) 
Ph.D. Northwestern University, 1990 
dequan@wsu.edu 
 
One of our research projects is to synthesize 
photoswitchable dyes for applications in super-
resolution imaging and frequency domain 
imaging. Another direction is to use molecular 
actuation to make novel biosensors to measure 
forces generated by biomolecules. The third 
direction uses microscopy to study live cell 
imaging. A fourth direction studies single-
molecule behavior using fast photoavalanche 
diodes. We are interested in photoswitching and 
self-assembly areas and stride to break new 
grounds in these areas.  
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Rock Mancini 
Assistant Professor 
Organic Chemistry 
Ph.D. University of California, Los Angeles, 2012 
rmancini@wsu.edu 
 
Researchers in my group develop expertise in organic chemistry and polymer chemistry as it is applied towards 
problems in immunology. Current projects include: (1) Synthetic Macromolecular Asymmetry: We are developing 
polymerization methodologies that terminate via asymmetric conjugation to form heterotelechelic polymers. Using 
this strategy, we form protein-polymer architectures that mimic the surfaces of immune cells. (2) Printable Cell 
Cultures: We are engineering a light-driven biochemical toolbox based on phytochromes that modulate binding 
characteristics upon irradiation. We create synthetic phytochromes and attach them to cells and matrix polymers to 
enable light-mediated control of cell-cell and cell-matrix morphologies in 3D space. (3) Cancer 
Immunotherapeutics: We are developing immunostimulants that are targeted to drug resistance in solid tumors. 
Modulating immune cells within the tumor microenvironment trains the body’s own immune system to raise an anti-
cancer immune response thereby circumventing drug resistance. 

 

mailto:rmancini@wsu.edu


                        Synthesis of transition-metal/f-element nanomaterials 

  
XAFS as a tool to interrogate nanoscale surfaces and interfaces 

Urs ula Mazur  
Professor 
Physical, Inorganic Chemistry, and Materials 
Science 
Ph.D. University of Michigan, Ann Arbor, 1979 
umazur@wsu.edu 
 
We use a combination of experimental and computational 
methods to study: (1) metalloporphyrin catalytic reaction 
kinetics and thermodynamics at a single molecule level 
and (2) molecular-scale chemical electronic, and material 
properties of nanostructured aggregates fabricated from 
synthetic light harvesting complexes. The goal of project 
(1) is to use microscopy and spectroscopy to provide a 
detailed molecular and submolecular scale picture of 
reaction chemistry at the liquid-solid interface. The goal of 
project (2) is to elucidate the phenomena and principles 
leading to molecular ordering and behavior at nanometer 
length-scales, and correlate these principles with the 
photophysical properties (including optical absorption, 
energy transfer, and energy trapping) of the electroactive 
aggregates We apply the newest tools and techniques of 
nanometer-scale science, including scanning probe 
microscopy (SPM) and scanning tunneling spectroscopy 
(STS), transmission electron microscopy (TEM), optical 
spectroscopy and, modeling calculations to study the 
structure, dynamics and energetics of single molecules and 
molecular assemblies at nanometer length scales.  

Liane  More au 
Assistant Professor 
Radiochemistry 
Ph.D. Northwestern University, 2017 
lmmoreau@lbl.gov 
Research in the Moreau group will focus on understanding the nanoscale properties of f-element materials, particularly at their 
surfaces and interfaces, and the implications that their size and surface-dependent effects might have for the development of materials 
for energy applications and environmental considerations. Towards this end, group research areas will fall into three different 
categories: 1) Synthesis of core/shell and combinatorial transition-metal/f-element nanoparticles to observe how transition metal 
support structure can be tuned to affect structure and reactivity of f-element shell materials. 2) Interrogating the surface chemistry of 
actinide-based materials and the characteristics of their interfaces with proximal materials systems. And 3) Designing functional 
surface chemistry to control nanoparticle lifetime and degradation products. Students will gain experience in nanoparticle synthesis, f-
element chemistry, X-ray spectroscopy, scattering and diffraction techniques, chemical characterization methods, electron 
microscopy, SQUID magnetometry, and the design and fabrication of functional sample containment. Dr. Moreau’s group will work 
at the interface between fundamental nanoscale actinide chemistry and its implications towards the development of materials for 
catalysis, advanced nuclear fuels, and medical therapy, in addition to a richer understanding of the migration of actinides in the 
environment and how actinide surfaces interact with proximal materials. 
 

mailto:umazur@wsu.edu
mailto:lmmoreau@lbl.gov


Pe te r  T . A. Re illy 
Associate Professor 
Analytical, Environmental, and Radiochemistry 
(AER) 
Ph.D. University of Illinois, Chicago, 1992 
pete.reilly@wsu.edu 
 
The Reilly research group is focused on 
developing novel mass spectrometry 
instrumentation and techniques. One of our 
primary focuses is developing high resolution 
mass spectrometry in the ultra high mass range 
with a near term goal of measuring intact 
protein distributions (protein concentration vs. 
mass) and the interaction of low charge state 
proteins and complexes with small molecules 
(Think drug interactions).  Ultra high mass 
spectrometry is also applicable to the 
characterization of nanomaterials and catalysts.  
As part of this effort, we are developing digital 
waveform technology (DWT) because there is 
no mass limitation.  DWT is game changing and 
represents the future of mass spectrometry 
because it vastly expands the capabilities of 
mass spectrometers while reducing their costs. 
 

Kirk Pe te rs on 
Professor and Chair 
Computational Chemistry 
Ph.D from University of Wisconsin-Madison, 1990 
kipeters@wsu.edu 
 
The main research focus in the Peterson group is 
to carry out high level computational quantum 
chemistry calculations (coupled cluster, 
multireference CI, etc.) to accurately determine 
the thermodynamic and spectroscopic properties 
of small molecules and molecular clusters. 
Much of our work currently involves chemical 
systems involving small lanthanide- or actinide-
containing species.  We are also one of the 
leading developers of Gaussian basis sets, 
namely the family of correlation consistent basis 
sets. 
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Louis  Scudie ro 
Clinical Professor 
Physics and Materials Science 
Ph.D. Washington State University, 2002 
scudiero@wsu.edu 
 
We use photoelectron spectroscopy (XPS and 
UPS), atomic force microscopy (AFM) and cyclic 
voltammetry (CV) to study:  
1) New polymeric thin films (donors and 
acceptors oligomers) and hybrid nanocomposite 
materials for organic solar cell applications 
2) Layered (model surfaces and synthesized core-
shell nanoparticles) bimetallic materials for the 
electrochemical oxidation of formic acid and CO2 
reduction to develop a more efficient direct formic 
acid fuel cell (DFAFC) and an eCO2R unit.  
3) Newly synthesized bio-solid polymer 
electrolytes (SPE) for Li-ion batteries. 
 
These techniques are used to advance our 
understanding of the surface and interface 
chemistry to improve device performances.  
 

Choong- Shik Yoo 
Professor  
Physical Chemistry, Materials Science and 
Institute for Shock Physics 
Physical Chemistry and Materials Science 
Ph.D. University of California Los Angeles, 1986 
csyoo@wsu.edu 
 
Our group focuses on extreme materials research at the 
pressure-temperature conditions of the Earth’s and 
Joviant planetary interiors, where materials alter their 
properties in many fundamental ways and, thus, 
provide exciting opportunities for us to discover new 
materials, novel phenomena, and exotic states of 
matter- not present at the ambient condition. Examples 
include stishovite-like carbon dioxide polymer, 
metallic hydrogen, superconducting lithium, superionic 
water, novel metal nitrides, and many others. High-
pressure research will ultimately establish a new 
Periodic Table of the elements with completely 
redefined chemical and physical properties. Our 
research utilizes modern static and dynamic high-
pressure technologies coupled with the state-of-the-art 
laser spectroscopy and the x-ray diffraction and x-ray 
spectroscopy at national synchrotron facilities. 
 

mailto:mxian@wsu.edu


 
 
 
 
 
 
 
 
 
 
 
 
  

 
 
 
 

 
 
 
 
 
 
 

Qiang Zhang 
Assistant Professor 
Inorganic Chemistry 
Ph.D. University of South Carolina, 2013 
 
Zhang group focuses on the integration of porous 
materials with molecular compounds and 
nano‐materials or polymers. We work primarily on 
Metal-Organic Frameworks. The goal of our research is 
to study the fundamentals and develop methodologies 
to synthesize novel and multi‐functional hybrid 
materials.   The use of these materials in biomimetic 
catalysis, photocatalysis, dye sensitized solar cells, 
hydrogen production, sensing, bioimaging, and gas 
separation will be extensively studied. Students who 
interest in inorganic chemistry, porous materials, or 
catalysis/photocatalysis are encouraged to join. 
Students in Zhang group will be well trained in 
inorganic and organic synthesis, techniques for 
handling air-sensitive compounds, column and thin 
layer chromatography, powder X-ray diffraction 
analysis, single-crystal X-ray crystallography, 
thermogravimetric analysis, spectroscopy (UV-vis, 
FTIR, Fluorescence, NMR), and modern research 
related software (Origin, Office, Chemdraw, Diamond, 
Mercury, Olex2 etc.). 



 
 

 
 
 
 

Facilities 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Our facilities and support staff will do their best to help you succeed. The following state-
of-the-art instrumentation is available to faculty and students in support of their research 
needs:  

1. X-ray Crystallography Center 
2. The Electron Microscopy Center.  
3. X-ray and Ultraviolet Photoelectron Spectroscopy (ESCA & UPS) 
4. WSU Center for NMR Spectroscopy 
5. Laboratory for Visualization, Analysis, and Design in the Molecular Sciences 

(VADMS).  
6. The Water Research Center.  
7. Surface and Nanoscale Analysis Laboratory 
8. Science Library.  
9. Technical Services.   
10. Stock Room. 

 

X-ray Crystallography Center 

X-ray Crystallography Center has a complete line of 
high-throughput single crystal diffraction and power 
diffraction facilities (D8 Venture, D2 Phaser, 
PhoenixTM HT, MinstrelTM HT, GalleryTM HT, 
AlchemistTM HT, FR-E+ SuperBrightTM-Dual 
Wavelength), dynamic and static light scattering 
devices and two isothermal titration calorimeters, 
which places it among the most advanced research 
university laboratories in the nation.  
kang7.chem.wsu.edu  

 

Electron Microscopy Center 

The Franceschi Microscopy and Imaging Center (FMIC) is a research and educational 
facility for the imaging and ultrastructural study of biological and non-biological 
materials. 

 

 

 

The FMIC maintains a TEM, a SEM, two confocal 
microscopes and various light microscopes. The electron 
microscopes also have EDX analyzers for elemental 
analysis. All necessary ancillary equipment, computers for 
image processing and analysis are maintained for student 
and faculty use. 

FRE generator and dual wavelengths 
 



X-ray and Ultraviolet Photoelectron Spectroscopy

The chemistry department houses a 
Kratos multi-technique electron 
spectrometer recently upgraded to an 
Ultra.  The instrument uses two X-ray 
sources with analysis spot sizes of 2 
mm, 110, 55 and 15 µm capable to 
generate spectra, elemental mappings, 
programmed depth profilings at 
temperature between -100 to + 600°C.  
In addition, a helium ultraviolet lamp 
with energies of 21.2 and 40.8 eV is 
available for probing the electronic 
property of materials.  

WSU Center for NMR Spectroscopy 

The WSU Center for NMR Spectroscopy is a central University facility, currently with 
four NMR spectrometers: a Varian Mercury 300 routine liquids NMR spectrometer; a 
Bruker Avance DRX-400 solid-state NMR spectrometer, a Varian Inova gradient liquids 
NMR spectrometer, and a Bruker Advance DRX-600 liquid-state and solid-state NMR 
spectrometer. The Center is managed by a PhD-level Facility Manager, whose specialist 
knowledge is in liquids NMR, and an Assistant Manager, whose specialist knowledge is 
in solids NMR. Electronics support is provided by the College of Sciences Technical 
Services. Also the NMR Center houses an IBM SP2 16-processor parallel computer, with 
2.4 Gb RAM and 40 Gb disk. This machine has parallel and serial versions of 
CHARMM, XPLOR and the Biosym/MSI suite of programs, and is used solely by the 
structural biology groups at WSU. The Center also has several Silicon Graphics, Sun, and 
Linux workstations for off-line data analysis. 

Geoanalytical Laboratory 

The WSU GeoAnalytical Lab has been providing analyses of rocks and minerals to the 
geologic research community beginning in 1978.  Available equipment include a Carneda 
Electron Microprobe, a Finnigan Neptrune MC-ICP-MS, a Finnigan Element2 ICP-MS 
with optional laser ablation, a HP 4500 ICP-MS, a ThermoARL X-ray Fluorescence 
Spectrometer, a Siemens X-ray Powder Diffractometer, a Finnigan MAT IRMS, and a 
Fourier Transform Infrared Spectrometer. 



Nuclear Science Center 

Water Research Center 

The State of Washington Water Research Center (SWWRC) was established in 1964 by 
federal legislation along with 54 other water centers and institutes throughout the United 
States and territories. Located in Pullman, Washington, the SWWRC is a joint agency of 
Washington State University and the University of Washington, with input from other 
state research universities through a Joint Scientific Committee (JSC).The center has over 
35 years of involvement in water resources problems and issues and is established itself 
as a primary link between water-related personnel in the academic community; local, 
state, and federal government; and the private sector. 

Completed in 1961 at an initial total cost of 
$600,000, the NSC is the home of a 1MW 
General Atomics TRIGA nuclear reactor, an 
1000 Curie Cobalt-60 Irradiation Facility, and 
a Borated Neutron Capture Treatment (BNCT) 
facility. 

The WSU Nuclear Science Center (WSUNSC) 
is the only research reactor in the state of 
Washington. Filling a unique research role 
both in the state and the nation, the WSUNSC 
houses numerous experimental studies and 
projects. 

http://water.usgs.gov/wrri/
http://www.pullman-wa.com/
http://www.wsu.edu/
http://www.washington.edu/


Surface and Nanoscale Analysis and Microscopy 
WSU has an exceptional center for the study of Surfaces and Nanostructures.  Facilities 
include XRay and UV photoelectron spectroscopy, IR and Raman surface analysis and 
microscopy instrumentation, Atomic force microscopes (3), ambient and electochemical 
Scanning tunneling microscopy instruments (4), and Ultra-high vacuum Scanning probe 
microscopes (2), with one having variable temperature capability from 25 to 1000 K. In 
addition, we have one of the finest facilities in the world for scanning tunneling 
microscopy and for inelastic electron tunneling spectroscopy.  We also have 
instrumentation for preparation of surfaces, thin films, and Langmuir-Blodgett layer 
systems. 
 

 

 
 

 

 
 



Surroundings 
 

WSU’s unique geographical location in eastern 
Washington near the Idaho border provides for abundant 
cultural and recreational opportunities.  The rolling hills of 
the Palouse prairie are home to WSU in Pullman and the 

University of Idaho just 
eight miles to the east in 
Moscow.  The two 
towns are connected 
with a beautiful bicycle-
pedestrian path (The Chipman Trail) that follows 
Paradise Creek. WSU is a member of the Pac-12 
athletic conference.   

 
The presence of two land-grant Universities in the 
region contributes to a thriving arts scene not ordinarily 
found in towns without traffic jams. The Lionel 

Hampton International Jazz 
Festival at the University of 
Idaho in February is a four-day 
feast for music lovers, while the 
Washington-Idaho Symphony 
and local community bands can be enjoyed year-round.  The 
National Lentil Festival is held in Pullman every August to 
celebrate the main agricultural crop of the Palouse, while the 
annual Moscow Renaissance Fair in May welcomes spring with 
food, music, arts and crafts.  
 

Outdoor recreational activities are made possible by the 
proximity of WSU to great expanses of scenic beauty. 
The Snake, Salmon, and Clearwater Rivers, Moscow 
Mountain, Kamiak Butte, Steptoe Butte, the Wallowa 
Mountains of Oregon, Hells Canyon, the Blue 
Mountains of southeast Washington, and numerous 

nearby National Forests 
and Wilderness Areas 
are within a day’s drive of Pullman. Backpacking, 
hunting, whitewater river rafting, rock-climbing, skiing, 
and mountain biking are just some of the fun activities 
enjoyed by residents and visitors alike. The proximity of 
Pullman to Washington Wine Country and the city of 

Spokane provides for further entertainment options.  




