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Faculty Member, Bredesen Center for Interdisciplinary Research and Graduate Education,
University Tennessee/Oak Ridge National Laboratory (2016-present)
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Member, Basic Energy Sciences Advisory Committee, U.S. Department of Energy, Office of
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and Methods for Neutron Sciences” (2015-2017); Center for Accelerated Materials
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(spring 2020, 2xspring 2015, spring 2014, spring 2013, fall 2013), V. M. Goldschmidt
Geochemical Society conferences (2x2015, 2012, 2x2010, 2009, 2007, 2005),
Pacifichem (2015)
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at Pacific Northwest National Laboratory (2011)

Member: American Chemical Society, American Association for the Advancement of Science
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Co-Chair: Subsurface and Geosciences breakout session, AI Town Hall for Science, Lawrence
Berkeley National Laboratory (2019)



Panelist and Liaison to the Workshop Chair: Experts’ Workshop on Carbon Capture, Utilization
and Storage for the Mission Innovation Challenge global initiative (2017)

Panelist: Department of Energy, Basic Energy Sciences workshop and contributor to factual
document on Basic Research Needs for the Energy-Water Nexus (2017)
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Research Grants and Contracts

“Mechanisms of Atomic- to Pore-Scale Geochemical Processes.” (ERKCC72) U.S. DOE, Office
of Basic Energy Sciences (2010-2025) $2,000k/yr current. 6 person-months per year.
Principal Investigator & Thrust 1 Leader (2015-present); Subtask 2 Leader (2012-2015);
Subtask 1 Leader (2010-2012).

“Fundamental Mechanisms Driving Efficiency of CO2 Capture Using Mineral Looping”
(ERKCK59) U.S. DOE, Office of Basic Energy Sciences (2022-2025) $1,500k/yr. 3
person-months per year. Team Member (2022-present).

“IDREAM: Interfacial Dynamics in Radioactive Environments and Materials.” (ERKCGOS)
Energy Frontier Research Center funded by the U.S. DOE, Office of Basic Energy
Sciences (2016-2024) $3,200k/yr (ORNL portion $340k/yr). 3 person-months per year.
Science Thrust 3 Leader (2020-present); ORNL Point of Contact and Leadership Team
member (2016-present).

“Direct Air Capture of CO2 Using Mineral Looping” (LOIS10965) ORNL Laboratory Directed
Research and Development. (2022-2023) $250k/yr. 3 person-months per year. Principal
Investigator.
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“Center for Nanoscale Control of Geologic CO2” (ERKCC67) Energy Frontier Research Center,
U.S. DOE, Office of Basic Energy Sciences (2014-2018) $3,200k/yr (ORNL portion
$490k/yr). 3 person-months per year. ORNL Team Lead (2013-2019),Team Member
(2010-2013).

“Critical Materials Institute.” (CEED500) Energy Innovation Hub, U.S. DOE, Office of Energy
Efficiency and Renewable Energy, Advanced Manufacturing Office. (2013-2021).
Project 1.1.12 Team Member (2018-present), Project 1.1.1 Team Leader (2015-2018);
Project 1.1.1 Team Member (2013-2015).

“Reducing Environmental Impacts of Hydrofracturing by Subsurface Co-Precipitation of Barium
and Radium.” (LOIS6735) ORNL Laboratory Directed Research and Development.
$388k/yr. 03/15/13 - 03/14/15. 2 person-months per year. Principal Investigator
(2013-2015).

“Improving Chemical Separations through Understanding Weak Interactions” (ERKCC51) U.S.

DOE, Office of Basic Energy Sciences, 8/1/12 — 7/31/15, $400k/yr. 2 person-months per
year. Team Member (2012-2015).

Testing Molecular Mechanisms for Growth and Dissolution Reactions on Calcite Surfaces”
(Award #0643139) U.S. NSF, Earth Sciences Directorate, Geobiology and Low
Temperature Aqueous Geochemistry program, (2007-2010), $219,385. Principal
Investigator.

“Reaction mechanisms for barite dissolution and growth.” (DE-FG02-07ER15901) U.S. DOE,
Basic Energy Sciences Program, Geosciences Subprogram, (2007-2009), $209,747.
Principal Investigator.

“Characterization of Mineral Dust Aerosols to Improve Predictions of Their Impact on the
Radiative Balance of the Atmosphere.” U.S. NOAA, (2007-2010), $314,741. Co-
Investigator.
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Invited Talks and Symposia

1. “Process-Based Crystal Growth and Solid-Solution Formation, Linking Experiments and
Theory” Kinetics of Radionuclide Immobilization Through Solid Solutions of
Crystals Related to Nuclear Waste Repositories (KRIMI) Winter School 2023.
Berlin, October 9-13, 2023 (virtual attendance)

2. “Barite nucleation and growth from fundamental perspective” Battery Council International
Convention + Power Mart Expo. Louisville, KY, April 21-24, 2023.

3. “Precipitation in nanopores: Sources and magnitudes of anomalous reactivity” ACS Spring
National Meeting in San Diego, California & Virtual, March, 20-24, 2022

4. “Precipitation in nanopores: Anomalous reactivity” U.S. DOE Basic Energy Sciences,
Geosciences Program, Research PI Meeting, August 4-6th, 2021

5. “Mineral Precipitation from the Atomic to Pore-Scales” University of Tennessee, Department
of Earth and Planetary Sciences. On-line, April 8th, 2021

6. “Measurements of Concentrated Aqueous Solution Structures and Implications for
Nucleation.” Goldschmidt 2020 Workshop: Crystallization via non-classical
pathways. On-line, June 21, 2020.
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https://batterycouncil.org/event/2023-bci-convention-power-mart-expo/
https://scimeetings.acs.org/exhibit/Precipitation-nanopores-Sources-magnitudes-anomalous/3658403

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

“Solvation Structure and Ion Complex Reactivity in Concentrated Aqueous Salt Solutions.”
V. M. Goldschmidt Conference, on-line, June 22, 2020.

“Atomic-Level Fluid Structure and Dynamics for X-ray and Neutron Scattering.” Guest
Lecture for Graduate Level Princeton Course: “Synchrotron and neutron techniques
for energy materials”, April 27,2020

“Effect of an Impurity on Nucleation and Growth of Barite; Implications for Porosity and
Permeability Evolution in Porous Media” U.S. DOE Basic Energy Sciences,
Geosciences Program, Research PI Meeting, August 6-8th, 2019.

“Calcite and Barite Mineral Precipitation in (Nano)Porous Media.” 257th ACS National
Meeting in Orlando, Florida, March 31-April 4, 2019.

“Linking computational simulation with neutron diffraction to understand ion solvation
structure and ion pairing in aqueous solutions. 255% ACS National Meeting in New
Orleans, Louisiana, March 18-22, 2018.

“Atomic-to pore-scale geochemistry: Effects of ion sorption and incorporation on mineral
growth.” 255t ACS National Meeting in New Orleans, Louisiana, March 18-22,
2018.

“Insights into Geochemical Transformations Probed by Examining Solution and Solid Phase
Structures Using Neutron Diffraction and Atomic-Scale Simulation.” U.S. DOE
Basic Energy Sciences, Geosciences Program, Research Pl Meeting, August 7-8th,
2017.

“Quasi-Elastic Neutron Scattering Measured on a Mineral-Water Interface, Coupled to
Process-Based Mineral Crystal Growth Models.” Oak Ridge National Laboratory,
Joint Nanoscience and Neutron Scattering User Meeting. August 1-2nd, 2017.

“Atomic- to Pore-Scale Probes of Mineral Reactivity in Subsurface Environments.”
Brookhaven National Laboratory, workshop on “Synchrotron Techniques in Support
of DOEs Subsurface R&D Effort.” May 15-16th, 2017.

“Mineral Precipitation Reactions from the Atomic- to Pore-Scales.” Departmental Seminar.
University of Delaware, Department of Geological Sciences. May 4th, 2017.
“Atoms to pores concepts for mineral growth and precipitation.” Session on “Geochemistry
Division Medal: Symposium in Honor of Dr. Susan Brantley.” 253 ACS National

Meeting in San Francisco, California, April 2-6, 2017.

“Fast solvent exchange on a mineral-water interface coupled to process-based mineral
precipitation models.” Session on “Mineral-Water Interface Chemistry.” 2537 ACS
National Meeting in San Francisco, California, April 2-6, 2017.

“Carbonation reactions and their effect on pore distributions in a cement exposed to CO> for
30" years.” Session on “Pore-Scale Geochemical Processes & The Implications for
COz Geologic Storage.” 2534 ACS National Meeting in San Francisco, California,
April 2-6, 2017. Also selected to be presented as a Sci-Mix poster.

“Towards a Fundamental Understanding of the Evolution of Porosity and Permeability
During Mineral Nucleation and Growth” American Geophysical Union Fall Meeting,
San Francisco, CA, December 12, 2016.
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https://goldschmidtabstracts.info/2020/2164.pdf
https://science.osti.gov/-/media/bes/csgb/pdf/docs/2020/BES_Geosciences_PI_Meeting_Abstracts_2019.pdf
https://science.osti.gov/-/media/bes/csgb/pdf/docs/2020/BES_Geosciences_PI_Meeting_Abstracts_2019.pdf

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

“Towards a fundamental understanding of the nucleation and growth of minerals in porous
media.” U.S. DOE Basic Energy Sciences, Geosciences Program, Research PI
Meeting, August 15-16, 2016.

“Mineral Precipitation Reactions from the Atomic to Pore Scales” Departmental Seminar,
Institut des Sciences de la Terre, Centre National de la Recherche Scientifique/
Académie Grenoble, Grenoble, France, Jan. 11, 2016.

“Mineral Precipitation Reactions from the Atomic- to Pore Scales.” Departmental
Colloquium, Pennsylvania State University, Department of Geosciences, Oct. 6,
2015.

“Precipitation in Pores” Keynote address in session “Pore Scale and Nano-Confined
Geochemical Processes,” V. M. Goldschmidt Conference, Aug., 20, 2015.

“Precipitation in Pores: A Geochemical Frontier” Short Course Lecture, Reviews in
Mineralogy and Geochemistry, Volume 80, “Pore-Scale Geochemical Processes.”
Aug. 15, 2015.

“Atomic- to Pore-Scale Understanding and Prediction of Mineral Precipitation.”
Departmental seminar, University of Houston, Dept. of Civil and Environ.
Engineering. Nov. 24, 2014.

“Atomic- to Pore-Scale Probes and Predictions of Mineral Reactivity.” U.S. DOE Basic
Energy Sciences, Geosciences Program, Research PI Meeting, May 14-16, 2014.

“Atomic-scale to Mesoscale simulation of mineral growth and dissolution reactions.” 247
Meeting of the American Chemical Society, Dallas, TX, March 16-20, 2014.

“Mechanisms and Rates of Reaction for Crystallization from the Atomic to Macroscopic
Scales: Simulation, Theory and Experiment.” Advanced Photon Source User Seminar
Series, Nov. 15, 2013.

“Upscaling Carbonate Mineral Growth Rates From the Nano- to Pore- Scales and Beyond:
Current Progress and Future Directions.” Twelfth Annual Conference on Carbon
Capture, Utilization & Sequestration. Pittsburgh, PA, May 13-16, 2013.

“Mechanisms and Rates of Reaction at Mineral-Water Interfaces from the Atomic to Pore
Scales: Simulation, Theory and Experiment.” Division Seminar, Chemical Sciences
and Materials Sciences Divisions, ORNL. April 17, 2013.

“Fast Water Exchange on a Mineral Surface Measured by Quasi-Elastic Neutron Scattering
(QENS) and Classical Molecular Dynamics (MD).” Session on “Approaching the
Surface: Interrogating Chemical Interactions at the Mineral-Water Interface.” 245th
Meeting of the American Chemical Society, New Orleans, LA, April 7-11, 2013

“Nucleation and Growth of Minerals (Calcium Carbonate) in Porous Media” U.S. DOE BES
Geosciences Workshop on “Reaction and Transport within Internal Domains of
Porous Media” San Francisco, December 1-2, 2012.

“Calcite Growth from the Molecular Scale.” Session on Physicochemical constraints of the
marine carbonate system: recent insights into the reactivity of carbonate minerals in
aqueous solutions. Goldschmidt 2012, Montréal, Canada, June 24-29, 2012.

“Molecular level mechanisms of mineral growth and dissolution.” Seminar for Geophysical
Laboratory. Carnegie Institute, Washington, D. C., January 9, 2012.
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36. "Rates of mineral growth and dissolution reactions from molecular dynamics." Session on
Large and Complex Atomistic Systems: Physics, Algorithms and Hardware.
Goldschmidt 2011, Prague, Czech Republic, August 14-19, 2011.

37. “Interaction between iron respiring bacteria and iron (oxy)(hydr)oxides.” Departmental
seminar at Washington University at St. Louis, Department of Earth and Planetary
Sciences. September 17, 2009.

38. "Reactions controlling step movement during mineral dissolution and growth" Session on
Molecular Computational Geochemistry for Water-Rock Interactions. 237th Meeting
of the American Chemical Society, Salt Lake City, March 22-26, 2009

39. “Applications of electrochemical scanning tunneling microscopy to adsorption and thin films
in geochemical systems.” Session on Advanced Approaches to investigating
Adsorption at the solid—Water interface., 235th Meeting of the American Chemical
Society, New Orleans, LA, April 6-10, 2008

40. “Comparison of computational and experimental barite-water interface structures and
kinetics.” Session on Physical chemistry of environmental interfaces. 235th Meeting
of the American Chemical Society, New Orleans, LA, April 6-10, 2008

41. “Water structure on aqueous ions and barite-water interfaces.” Division of Colloid and
Surface Chemistry. 235th Meeting of the American Chemical Society, New Orleans,
LA, April 6-10, 2008.

42. “Prediction of ligand exchange and crystal growth kinetics using atomistic computational
methods. Seminar. William R. Wiley Environmental Molecular Sciences Laboratory,
Pacific Northwest National Laboratory. Richland, WA, January 14th, 2008.

43. “Modeling water exchange on an aluminum polyoxocation.” Seminar. Chemical and
Analytical Sciences Division, Oak Ridge National Laboratory. Oak Ridge, TN,
October 10th, 2005.

Graduate Student and Post-Doctoral Advisees

Oak Ridge National Laboratory

Dr. Sai Krishna Reddy Adapa, Post-Doctoral Researcher (2023-present).

Dr. Tingting Liu, Post-Doctoral Researcher (2022-present).

Dr. Athena Chen, Post-Doctoral Researcher (2022-2023). Currently an Associate R&D Staff at
Spallation Neutron Source, ORNL.

Dr. Nikhil Rampal, Columbia Univ. Ph.D. Student, through ORNL-Columbia MOU
(2018-2022). Currently a post-doc at Lawrence Livermore Nat’l. Lab.

Dr. Alexander (Sandy) Brady, Post-Doctoral Researcher (2018-2021). Currently an Application
Engineer, Bruker Corporation

Dr. Fengchang Yang, Post-Doctoral Researcher (2019-2021). Currently an Associate Professor,
Chinese Academy of Sciences

Dr. Ke Yuan, post-doctoral researcher (2019-2020) Currently an R&D Staft Associate, ORNL

Dr. Anna Wanhala, Bredesen Center Ph.D. Student (2015-2020) Currently a post-doc, U.
Chicago
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Dr. Juliane Weber, Post-Doctoral Researcher (2017-2019) Currently an R&D Staff Associate,
ORNL

Dr. Min Liu, Post-Doctoral Researcher (2018-2019) Currently a Scientist, Corning R&D.

Dr. Hsiu-Wen Wang, UTK-ORNL Joint Institute for Neutron Scattering Researcher (2014-2018)

Dr. Michael C. Cheshire, Post-Doctoral Researcher (2014-2016) Currently Staff, Chevron

Dr. José R. A. Godinho, Post-Doctoral Researcher (2013-2015) Currently a Research Scientist,
Helmholtz-Zentrum Dresden-Rossendorf

Dr. Alexander D. Gordon, Post-Doctoral Researcher (2013-2014) Staff, Signature Science

Georgia Institute of Technology

Dr. Jacquelyn N. Bracco, undergraduate & M.S. student (2012) Currently Ass’t. Prof., CUNY-
Queens College. (Received NSF CAREER award in 2021!)

Mr. Davis “Morgan” Warren, M.S. student (2011)

Ms. Cynthia M. Jackson, undergraduate student (2011)

Dr. Mengni Zhang, Ph.D. (Received departmental best paper award, 2009; graduated fall, 2010)
Environmental Scientist, NewFields, Inc.

Dr. Xuefeng Wang, postdoctoral researcher (2008-2010) Ph.D. Fellow, Seattle Children’s
Hospital

Ms. Lindsay Wallace, non-thesis MS. (2010) Environmental Scientist, NewFields, Inc.

Dissertation and Thesis Committee Service

Tyler Walker, Ph.D., University of Tennessee, Knoxville (spring 2026)

Kewei Zhao, Ph.D., Princeton University (fall 2023)

Samuel Evans, Ph.D., University of Tennessee, Knoxville (summer 2019)

Victoria DiStefano, Ph.D., University of Tennessee, Knoxville (summer, 2018), currently
at U.S. Dept. of Energy, Office of Science

Chong Dai, Ph.D., University of Houston (spring 2018), currently a post-doc at Rice Univ.

Jacquelyn N. Bracco, Ph.D., Wright State University (fall 2015), currently Prof. at CUNY

Dennis Lenaerts, M.S., Wright State University (spring 2013)

Department Committee Service - Georgia Institute of Technology

Co-Chair, Graduate Student Acceptance Committee (2009/2010)
Graduate Student Acceptance Committee (2005-2009)
Undergraduate Curriculum Committee (2006/2007)

EAS Faculty Search Committee (2006/2007)

Multiple Graduate Student Thesis Committees (2005-2010)

Teaching Experience

Georgia Institute of Technology, School of Earth and Atmospheric Sciences

Semester Course Title Enrollment
Spring, 2010 8803 (Grad) Special Study: The Origin of Life 1
Fall, 2009 4110 (U.Grad) Resources, Energy and the Environment 20
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Fall, 2009 8803 (Grad) Mineral Surface Geochemistry 10

Fall, 2009 4900 (U.Grad) Special Study: C++ for Geochemists 3
Fall, 2008  4803/8803 (U.Grad/Grad) Resources, Energy and the Environment 28
Spring, 2008 4803/8803 (U.Grad/Grad) Water Quality Modeling 4
Fall, 2007 4803 (U.Grad) Resources, Energy and the Environment 18
Spring, 2007 4803/8803 (U.Grad/Grad) Water Quality Modeling 5
Fall, 2006 8803 (Grad) Mineral Surface Geochemistry 9
Fall, 2005  4803/8803 (U.Grad/Grad) Water Quality Modeling 5

University of Wyoming, Department of Geology and Geophysics
Semester Course Title Enrollment

Summer, 2001 GEOL/ASTR 1070  The Earth: Its Physical Environment 6
(U. Wyo. Wind River Reservation Extension)

Teaching Assistantships:

1999-2002  U. Wyo. The Earth: Its Physical Environment
1997 U. Wyo. Physical Geology
1997 VPI General Chemistry
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