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POSTDOCTORAL RESEARCH FELLOW, CHEMICAL SCIENCES DIVISION, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, TN, USA
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Education

Indian Institute of Technology Bombay Mumbai, MH, India
PH.D IN CHEMICAL ENGINEERING (Best thesis award) July 2013 - August 2021
Indian Institute of Technology Roorkee Roorkee, UK, India
M.TECH IN CHEMICAL ENGINEERING July 2007 - June 2009
Jawaharlal Nehru Technological University Hyderabad, TN, India
B.TECH IN CHEMICAL ENGINEERING July 2000 - May 2004

Research Experience

Oak Ridge National Laboratory Oak Ridge, TN, USA
POSTDOCTORAL RESEARCH ASSOCIATE- COMPUTATIONAL CHEMISTRY IN GEOCHEMISTRY &

INTERFACIAL SCIENCES GROUP

Amorphous materials/Carbon capture via mineral looping (BES, MSE funded project)

« Molecular simulations: Proton affinities (pK,) of surface sites at MgO(100)-water interface using DFTB+ coupled with meta-

June 2023 - Present

dynamics. Dissolution and precipitation of surface ions at variable pH interface work is in progress.

« Experiments: Synthesized Mg, Ca-hydroxides from oxides with optimum physical properties by exploring the time and tem-
perature array for carbon capture via mineral looping process. Established proof of concept for energy optimization by
merging calcination and hydration steps in carbon capture. Working on amorphous to crystalline transformation of Mg, Ca-
oxides and -carbonates.

« Techniques & instruments used: TGA-MS, BET, SEM, Profilometer, In-situ and Ex-situ time resolved XRD (APS and BNL), XPDF
(APS and SNS).

« Outcome: 2 invention disclosures, 1 patent filled, 1 high impact first author simulation article and 5 contributed articles

published and 2 contributed articles under review.
Lead acid batteries (Battery Counsel funded project)
« Molecular simulations: Heterogeneous nucleation of lead and sulfate ions at various concentrations using concentration

driven MD simulations.
« Experiments conducting: Running cyclic and linear sweep voltammetry to capture lead sulfate crystals formation and disso-
lution in a 3D printed cell.

« Techniques & instruments used: Potentiostat, SEM and EDS and profilometer.

Tata Steel Ltd., R&D Jamshedpur, JH, India
RESEARCHER IN PRODUCT DEVELOPMENT GROUP Jan 2021 - May 2023

+ Energetics of micro-alloy elements substitution in steel grades were calculated using DFT simulations (VASP). These are used
in kinetic monte carlo (KMC) simulations to capture possible aggregates formation.

+ Developed FORTRAN code of to predict temperature of steel coils in less than 45 seconds while cooling on run-out table in
hot strip mill. Successfully deployed in the plant to predict cooling rates for developing new steel grades.

« Outcome: 1 patent on Si coating of iron powder, 1 patent on new high strength steel grade using developed FORTRAN code.

Structure and Thermodynamics of Clay-Water Interface Investigated Using

Molecular Simulations

COMPUTATIONAL TECHNIQUES: CLASSICAL MOLECULAR DYNAMICS, METADYNAMICS, CANONICAL AND

GRAND CANONICAL MONTE CARLO SIMULATIONS

Structure, energetics, and dynamics of ions and water at clay mineral-aqueous interfaces.
+ GCMC simulations of water adsorption on heterogeneous mica surface at various humidity (p/po) 1E-5 to 0.99

Ph.D work, IITB

July 2013 - Dec 2020

« CMD simulations of competitive ions adsorption of cations at mineral-aqueous interface.

+ GCMC+CMD simulations of clay minerals swelling, role of interstitial cations and water molecules.

+ Properties calculated: Free-energy using umbrella sampling, correlation functions, cluster analysis, disjoining pressure,
grand potential, hydrogen bonds, survival probabilities, residence and life times, diffusivity and applied machine learning

to obtain information of swelling or shrinking of confinement.
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Manipal Institute of Technology (Institute of Eminence) Manipal, KA, India

ASSISTANT PROFESSOR IN CHEMICAL ENGG. DEPT. July 2010 - June 2013
The Maharaja Sayajirao University Of Baroda Vadodara, GJ, India
TEMPORARY LECTURER IN CHEMICAL ENGG. DEPT. June 2009 - May 2010
Career break Palapadu, AP, India

Jan 2005 - June 2007

Aurobindo Pharma Ltd. Hyderabad, TS, India
CONTRACT WORKER June 2004 - Dec 2004
Handling of industrial scale reactors, centrifuges, tray and spray dryers, distillation columns, filtration and heat exchangers.

Publications

Orcid Id: 0000-0003-1652-4784; Google Scholar: Sai Adapa

+ DYChung, JWeber, L M Anovitz, BREvans, KYuan, S Adapa, M G Boebinger, M A McGuire, RP Hermann, G Yumnam,
J E Stubbs, P J Eng, P J Heaney, A G Stack, The Effects of Iron and Manganese Doping on the Carbonation of Brucite,
J. Phys. Chem. C, 130, 2160-2170, 2026.

(contribution: AIMD simulations of Fe and Mn substituted brucite-water interfaces)

« T Walker, K Yuan, S Adapa, A G Stack, S Irle, Mechanistic insights into rubidium ion adsorption at the quartz (101)
surface from quantum chemical metadynamics, Phys. Chem. Chem. Phys.,28,2141-2151,2026.
(contribution: Setting up adsorption simulation and metadynamics in DFTB+ to probe cation energetics at inter-
face and write up)

« E T Rodriguez, L M Anovitz, S Adapa, K Yuan, D Hensley, D Y Chung, M G Boebinger, A G Stack, J Weber, Effect
of multiple calcination cycles on CO, capture efficiency during carbonation of MgO in a mineral looping process,
Scientific Reports, 15 (1), 39193, 2025.

(contribution: Assisted with experiments and conducted part of characterization using synchrotron-based XRD,
BET, TGA-MS and write up)

« S Adapa, K Yuan, B R Evans, J Weber, L M Anovitz, A G Stack, Proton affinities of MgO surface sites: Implications for
the formation mechanism of Mg(OH),, J. Mat. Chem. A, 13, 27367-27376, 2025.

« KYuan, N Rampal, S Adapa, B R Evans, J N Bracco, M G Boebinger, A G Stack, J Weber, Iron Impurity Impairs the
CO2 Capture Performance of MgO: Insights from Microscopy and Machine Learning Molecular Dynamics, ACS Applied
Materials & Interfaces, 16 (46), 64233, 2024.

(contribution: Survival probabilities (CSP and ISP), life and residence time calculations, prepared data set for
DeePMD training and write up)

« KYuan, N Rampal, Srle, LJ Criscenti, S S Lee, S Adapa, A G Stack, Variations in proton transfer pathways and en-
ergetics on pristine and defect-rich quartz surfaces in water: Insights into the bimodal acidities of quartz, J. Colloid
Interface Sci., 666, 232-243, 2024.

(contribution: Verification of free-energies and write up)

« S Adapa and A Malani, Cation hydration by confined water and framework-atoms have crucial role on thermody-
namics of clay swelling, Scientific Reports, 8(1), 17810, 2022.

« | Shere, S Adapa and A Malani, Development of coarse-grained potential of silica species, Molecular Simulation,
1-13,2022.
(contribution: Coarse grain silica clusters and energetics calculations in bulk water and write up)

« S Adapa and A Malani, Role of cation size on swelling pressure and free energy of mica pores, J. Colloid Interface
Sci., 599, 694-705, 2021.

« S Adapa and A Malani, Role of hydration energy and co-ions association on monovalent and divalent cations ad-
sorption at mica-aqueous interface, Scientific Reports, 12198, 2018.

« SAdapa, DR Swamy, S Kancharla, S Pradhan and A Malani, Role of mono- and divalent surface cations on structure
and adsorption behavior of water on mica surface, Langmuir, 34 (48), 14472-14488, 2018.

V Kumar and S Adapa, Why FCC riser is taller than model predictions?, AIChE journal, 57 (10),2917-2920, 2011.
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« S Adapa and V Kumar, Formation of Reaction Bubbles in FCC Riser Reactor, J. Pet. Engg. Tech., 1 (1),2011.

Patent

« AP Moon, S K Srikar, S Dwarapudi, G R Sinha, B M Pirjade, Sai Adapa, A method of coating iron powder particles
with nano silica particles (W02023187550A1)

+ LMAnovitz, S Adapa, A G Stack, J Weber, P Yang, Method to Reduce Energy Costs for CO, Capture by Mineral Looping
(Filling no: 19/548,271)

Presentations

« Oral (most recent)

- Investigating reaction mechanism of periclase transformation to brucite: molecular simulation, S Adapa, K
Yuan, B R Evans, L Anovitz, J Weber, S Irle, A G Stack, ACS Spring, 2025, San Diego, USA.

- New insight into structure and dynamics of water on magnesium oxide surface, S Adapa, L Anovitz, K Yuan, J
Weber, J N Bracco, S Irle, D Hensley, A G Stack, ACS Spring, 2024, New Orleans, USA.

« Poster (most recent)

- Computational determination of pKa values of surface sites on periclase (MgO) in water, S Adapa, K Yuan, J
Weber, S Irle, LM Anovitz, AG Stack, Goldschmidt Conference, 2024, Chicago, USA.

Skils and Memberships

« Programming : FORTRAN, C++, Bash and Python
« Softwares : LAMMPS, VASP, DFTB+, DeePMD, VMD, Packmol, Ovito and Aspen

« Hardware : High performance cluster computing

Analysis instruments : TGA-MS, BET, SEM, Profilometer, XRD
« Hands-on experience : Neutron scattering at SNS; XPDF at BNL and APS; In-situ time resolved XRD at APS

References

+ Dr. Andrew G Stack — Group Leader, Geochemistry & Interfacial Sciences group, Oak Ridge National Labora-
tory; stackag@ornl.gov; +1-865-574-8450 (W).

« Dr. Lawrence M Anovitz — Research Staff, Geochemistry & Interfacial Sciences group, Oak Ridge National
Laboratory; anovitzlm@ornl.gov; +1-865-574-5034 (W).

» Dr. Ke Yuan — Research Staff, Geochemistry & Interfacial Sciences group, Oak Ridge National Laboratory;
yuank@ornl.gov; +1-865-576-7003 (W).

« Dr. Stephan Irle — Group Leader, Computational Chemistry & Nanomaterials group; Oak Ridge National Lab-
oratory; irles@ornl.gov; +1-865-266-5475 (W).

+ Dr. AppaRao Chintha — Principal Scientist, Product Development group, Tata Steel R&D; apparao@tatasteel.com;
+91-92046 55454 (W).

« Dr. Ateeque Malani — Professor, Chemical Engineering, Indian Institute of Technology Bombay; amalani@iitb.ac.in;
+91-96199 18205 (W).
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