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EDUCATION  

 Bharathidasan University Tiruchirappalli, India 

 Ph. D. in Chemistry, October 1998  

 Thesis: “Origin and nature of lithium and hydrogen bonding interactions in complexes of 

LiF/HF with various bases: An ab initio molecular orbital study”  

 Advisor:  Professor P. Venuvanalingam  Grade: “Highly commended” 

   

 M.Sc in Chemistry, May 1992 (Master’s degree) 

 Thesis: “Quantum and molecular mechanical studies on conformations of methoxylamines”  

 Advisor:  Professor P. Venuvanalingam                      Grade: “First class” 

  

 Madurai Kamaraj University Madurai, India 

 B.Sc in Chemistry, May 1990 (undergraduate degree) 

 

 Indian Institute of Science                                                                            Bangalore, India 

 Visiting scholar in the Solid State & Structural Chemistry Unit,      April – June 1993,     

April – June 1994, April – June 1995 

 Conducted collaborative research on Ph.D. thesis under Professor M. S. Hegde.   

  

 National Chemical Laboratory Pune, India 

 Visiting scholar in the Physical and Material Chemistry division,      April – May 1996     

 Conducted collaborative research on Ph.D. thesis under Professor Sourav Pal.   

.   

PROFESSIONAL EXPERIENCE  

 University of South Carolina Columbia Campus, South Carolina 

 Department of Chemical Engineering 

 Research Assistant Professor Oct. 16, 2013 – present 

Research areas: Computational catalysis – Rational (nano)material design – Interface 

Catalysis – Electrocatalysis- Multiscale modeling 

 Heterogeneous catalysis at metal-oxide interface relevant to energy conversion and 

chemical production. 

 Multiscale modeling of anode reactions in solid oxide fuel cells ranging from industrial 

catalysts to novel perovskite materials. 

 

 University of South Carolina Columbia Campus, South Carolina 

 Department of Chemical Engineering 

 Postdoctoral Associate with Dr. Andreas Heyden March 1, 2008 – Oct. 15, 2013 

Research areas: Computational catalysis – Rational (nano)material design – Multiscale  

modeling 



 

 Investigated the effect of catalyst support on the structure, surface composition, and 

catalytic activity of oxide supported metal clusters and nanoparticles. 

 Investigated the mechanism of fuel electro-oxidation reactions at the Ni/YSZ anode 

interface and a novel perovskite anode surface. 

 

 Rikkyo University  Tokyo, Japan 

 Department of Chemistry  
 Postdoctoral Researcher with Prof. Hiroshi Yamataka               April 1, 2004 – June 30, 2005 

 Investigated the kinetic selectivity of mechanistically borderline reactions such as 

Beckmann rearrangement reaction and isomerization of benzylideneanilines using ab 

initio molecular dynamics simulations. 

 

      The University of Tokyo   Tokyo, Japan 

 Department of Chemistry  
 Postdoctoral Researcher with Prof. Eiichi Nakamura             April 1, 2003 – March 31, 2004 

 Investigated homogeneous catalysis by polynuclear transition metal complexes using 

density functional theory – gained insights on the promotional effect of the second metal 

in the catalytic activity of a thiolate-bridged diruthenium complex in nucleophilic 

substitution reactions of propargylic alcohols. 

 Identified a new type of L-shaped three-center two-electron bonding produced by 

acetylene/carbenium ion interaction. 

 

 Osaka University  Osaka, Japan 

 Institute of Scientific and Industrial Research  
 JSPS Postdoctoral Fellow with Prof. Hiroshi Yamataka    March 1, 2001–February 28, 2003 

 Uncovered the effects of dynamics on the intramolecular rearrangement of protonated 

pinacolyl alcohol - chemical reactions may in fact proceed through a reaction route 

totally different from the intrinsic reaction coordinate (IRC) route and its concomitant 

products on the potential energy surface (recognized for publication in “Science”)  

 Performed ab initio and DFT calculations on the acid-catalyzed ionization of neophyl and 

phenylethyl alcohols to investigate whether a variation of the transition state structure is 

reflected in the kinetic isotope effects and linear free energy relationship.  

 

 Institute for Molecular Science  Okazaki, Japan 

 Theoretical Division I  
 Postdoctoral Fellow with Prof. Suehiro Iwata                  October 15, 1999 – March 31, 2000 

 Calculated the weakly bound reactant and product complexes in the hydrogen abstraction 

reactions of an OH radical with hydrocarbons – radical reactions that are important in the 

current atmospheric environmental issue. 

 

 Tohoku University  Osaka, Japan 

 Department of Material Science  

 Postdoctoral Fellow with Prof. Akira Miyamoto                      April 1, 1998 – March 31, 1999 

 Studied the surface structure and polarity of ZnO and its band gap modulation by doping 

with various metals. 

 Investigated the adsorption of various molecules on Ru cluster and V2O5 (010) surface. 

 

 Bharathidasan University  Tiruchirappalli, India 

 Department of Chemistry  

 Ph.D. student researcher with Prof. P. Venuvanalingam  September 1, 1992–March 31, 1998 



 

 Identified the nature of lithium and hydrogen bonding interactions at orbital level in 

complexes of LiF/HF with various bases – gained significant insights into the origin of 

lithium bonds with different donors which influences greatly the geometry and strength 

of the complexes.  

 Investigated the donor-acceptor interactions of halogens with n- and -donors using ab 

initio calculations together with ultraviolet photoelectron spectroscopy and electron 

energy loss spectroscopy measurements.   

 

Master’s student researcher with Prof. P. Venuvanalingam        July 1, 1991 – April 30, 1992 

 Performed conformational analysis of methoxylamines using molecular mechanics and 

semi-empirical methods.  

PROFESSIONAL ACTIVITIES/AWARDS   

 2005-present: Manuscript reviewer for Organic Letters, Journal of Physical Chemistry, 

and RSC Advances 

 JSPS Postdoctoral Research Fellowship, 2001 – 2003 

 Japan Science and Technology (JST) Postdoctoral Research Scholarship, 2000, 1998-

1999 

 National Predoctoral Research Fellowship and Lectureship by University Grants 

Commission (UGC), India, 1993-1998 

 Session chair at the ‘International Conference on Solid State Devices and Materials 

(1998)’, held in Hiroshima, Japan 

 Outstanding presentation award at the ‘International Conference on Molecular 

Association’, Aligarh Muslim University, Aligarh (India): March 18-20, 1996. 

 

TEACHING EXPERIENCE  

 University of South Carolina Columbia, South Carolina 

      Postdoctoral Researcher and Research Assistant Professor 

 Providing guidance to graduate students, 2008 – current 

 

 Bharathidasan University  Tiruchirappalli, India 

 Ph.D. Student  

 Provided guidance to Master’s students, 1996 – 1998 

 Taught quantum chemistry classes occasionally in Graduate classes  
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CONTRIBUTED PRESENTATIONS  

[33] Contributed Talk – “Multiscale Modeling of the Electrochemical H2 Oxidation at the 

Ni/YSZ Interface in the Presence and Absence of Sulfur”, S. C. Ammal (presenter), A. 

Heyden, NAM, Louisville, KY, June 2013. 

[32] Contributed Talk – “First Principles Based Microkinetic Model of the Water-Gas Shift 

Reaction at the Three-Phase Boundary of Pt/TiO2 Catalysts”, A. Heyden (presenter), S. C. 

Ammal, NAM, Louisville, KY, June 2013. 

 [31] Contributed Talk – “Theoretical Investigation of H2 Oxidation on the Sr2Fe1.5Mo0.5O6- 

(001) Perovskite Surface under Anodic Solid Oxide Fuel Cell Conditions,” A. Heyden 

(presenter), S. Suthirakun, S. C. Ammal, ACS Spring Meeting, New Orleans, LA, April 

2013. 

[30] Contributed Talk – “Multiscale Modeling of H2 Electro-Oxidation at the Ni/YSZ 

Interface in the Presence and Absence of Sulfur,” A. Heyden (presenter), S. C. Ammal, ACS 

Spring Meeting, New Orleans, LA, April 2013. 

[29] Contributed Talk – “Combined DFT and Microkinetic Modeling Study of the Water-

Gas Shift Reaction at the Three Phase Boundary of Pt/TiO2 Catalysts,” S. C. Ammal 

(presenter), A. Heyden, AIChE Annual Meeting, Pittsburgh, PA, October 2012. 

[28] Contributed Talk – “Multiscale Modeling of the H2 Oxidation Reaction at the Ni/YSZ 

Interface in the Presence and Absence of Sulfur,” S. C. Ammal (presenter), A. Heyden, 

AIChE Annual Meeting, Pittsburgh, PA, October 2012. 



 

[27] Contributed Talk – “Theoretical Investigation of the Water-Gas Shift Reaction at the 

Three-Phase Boundary of Ceria (111) Supported Platinum Clusters,” S. Aranifard 

(presenter), S. C. Ammal, A. Heyden, AIChE Annual Meeting, Pittsburgh, PA, October 

2012. 

[26] Contributed Talk – “Theoretical Investigation of the H2 Oxidation on the 

Sr2Fe1.5Mo0.5O6- (001) Perovskite Surface under Anodic Solid Oxide Fuel Cell Conditions,” 

S. Suthirakun, S. C. Ammal, A. Heyden (presenter), AIChE Annual Meeting, Pittsburgh, PA, 

October 2012. 

 [25] Contributed Poster – “Theoretical Investigation of the Three-Phase Boundary of Ceria 

(111) Supported Platinum Clusters for the Water-Gas Shift Reaction,” S. Aranifard 

(presenter), S. C. Ammal, A. Heyden, AIChE Annual Meeting, Pittsburgh, PA, October 

2012. 

[24] Contributed Talk – “Multiscale Modeling of the H2 oxidation reaction at the Ni/YSZ 

interface in the presence and absence of sulfur,” S. C. Ammal, A. Heyden (presenter), ECS 

PRiME Meeting, Honolulu, HI, October 2012. 

[23] Contributed Talk – “Obtaining Mixed Ionic/Electronic Conductivity in Perovskite 

Oxides at Anodic Solid Oxide Fuel Cell Conditions: A Computational Approach,” S. 

Suthirakun (presenter), S. C. Ammal, A. Heyden, ECS PRiME Meeting, Honolulu, HI, 

October 2012. 

[22] Contributed Talk – “Theoretical Investigation of the H2 Oxidation on the 

Sr2Fe1.5Mo0.5O6- (001) Perovskite Surface under Anodic Solid Oxide Fuel Cell Conditions,” 

S. Suthirakun (presenter), S. C. Ammal, A. Heyden, ECS PRiME Meeting, Honolulu, HI, 

October 2012. 

[21] Contributed Talk – “SrTiO3 based Anode Materials for Solid Oxide Fuel Cells: A 

Computational Attempt to Understanding and Improving Performance,” S. Suthirakun 

(presenter), S. C. Ammal, A. Heyden, AIChE Annual Meeting, Minneapolis, MN, October 

2011. 

[20] Contributed Talk – “Multiscale Modeling of the Water-Gas Shift Reaction at the Three 

Phase Boundary of Pt/TiO2 and Pt/CeO2 Catalysts,” S. C. Ammal, S. Aranifard, A. Heyden 

(presenter), AIChE Annual Meeting, Minneapolis, MN, October 2011. 

[19] Contributed Poster – “Theoretical Investigation of the Three-Phase Boundary of Ceria 

(111) Supported Platinum Clusters for the Water-Gas Shift Reaction,” S. Aranifard 

(presenter), S. C. Ammal, A. Heyden,  SECS Annual Meeting, Asheville, NC, September 

2011 – 3rd price poster award. 

[18] Contributed Talk – “Multiscale Modeling of the Water-Gas Shift Reaction at the Three 

Phase Boundary of Pt/TiO2 Catalysts,” A. Heyden (presenter), S. C. Ammal, SECS Annual 

Meeting, Asheville, NC, September 2011. 

[17] Contributed Talk – “Density Functional Theory Study on the Electronic Structure of n- 

and p-type Doped SrTiO3 as Anode for Solid Oxide Fuel Cells,” S. Suthirakun (presenter), S. 

C. Ammal, A. Heyden, SECS Annual Meeting, Asheville, NC, September 2011. 

[16] Contributed Talk – “Multiscale Modeling of the Water-Gas Shift Reaction at the Three 

Phase Boundary of Pt/TiO2 Catalysts,” A. Heyden (presenter), S. C. Ammal, EuropaCat X, 

Glasgow, Scotland, August 2011. 

[15] Contributed Poster – “SrTiO3 based Anode Materials for Solid Oxide Fuel Cells: A 

Computational Attempt to Understanding and Improving Performance,” S. Suthirakun, S. C. 

Ammal, A. Heyden (presenter), EuropaCat X, Glasgow, Scotland, August 2011. 



 

[14] Contributed Poster – “Theoretical Investigation of the Three-Phase Boundary of Ceria 

(111) Supported Platinum Clusters for the Water-Gas Shift Reaction,” S. Aranifard, S. C. 

Ammal, A. Heyden (presenter), EuropaCat X, Glasgow, Scotland, August 2011. 

[13] Contributed Talk – “Multiscale Modeling of the Water-Gas Shift Reaction at the Three 

Phase Boundary of Pt/TiO2 Catalysts,” A. Heyden (presenter), S. C. Ammal, NAM, Detroit, 

MI, June 2011. 

[12] Contributed Poster – “Theoretical Investigation of the Three-Phase Boundary of Ceria 

(111) Supported Platinum Clusters for the Water-Gas Shift Reaction,” S. Aranifard 

(presenter), S. C. Ammal, A. Heyden, NAM, Detroit, MI, June 2011. 

[11] Contributed Poster – “SrTiO3 based Anode Materials for Solid Oxide Fuel Cells: A 

Computational Attempt to Understanding and Improving Performance,” S. Suthirakun 

(presenter), S. C. Ammal, A. Heyden, NAM, Detroit, MI, June 2011. 

[10] Contributed Poster – “Theoretical Investigation of Oxygen Ion Transport in Doped 

Perovskite and Double Perovskite Structures of SrTiO3 and Sr2Fe1.5Mo0.5O6 for Solid Oxide 

Fuel Cell Applications,” S. Suthirakun (GS presenter), S. C. Ammal, A. Heyden, AIChE 

Annual Meeting, Salt Lake City, UT, November 2010. 

[9] Contributed Poster – “Theoretical Investigation of the Three-Phase Boundary of Ceria 

Supported Noble Metal Clusters,” S. Aranifard (GS presenter), S. C. Ammal, A. Heyden, 

AIChE Annual Meeting, Salt Lake City, UT, November 2010. 

[8] Contributed Talk – “Multiscale Modeling of Bifunctional Catalysts for the Water-Gas 

Shift Reaction,” A. Heyden (presenter), S. C. Ammal, 21st International Symposium of 

Chemical Reaction Engineering, Philadelphia, PA, June 2010. 

[7] Contributed Talk – “Theoretical Investigation of the Water-Gas Shift Reaction at the 

Three-Phase Boundary of TiO2 Supported Metal Clusters,” A. Heyden (presenter), S. C. 

Ammal, AIChE Annual Meeting, Nashville, TN, November 2009. 

[6] Contributed Talk – “Theoretical Investigation of the Water-Gas Shift Reaction at the 

Three-Phase Boundary of TiO2 Supported Metal Clusters,” S. C. Ammal (presenter), A. 

Heyden, ACS Fall National Meeting, Washington, DC, August 2009. 

[5] Contributed Talk – “Ab initio Molecular Dynamics Simulations of Intramolecular 

Rearrangement Reaction of Pinacolyl Alcohol,” S. C. Ammal (presenter) and H. Yamataka, 

Kyushu International Symposium on Physical Organic Chemistry (KISPOC-IX), Fukuoka 

(Japan): Nov. 27-30, 2001. 

[4] Contributed Poster – “Quantum Chemical Study on the Surface Structure and Doping of 

ZnO. An Ultra-Violet Laser Emitting Material,” Y. Oumi, H. Takaba, S. C. Ammal 

(presenter), M. Kubo, K. Teraishi, A. Miyamoto, M. Kawasaki, M. Yoshimoto, and K. 

Koinuma, 5th International Workshop on Oxide Electronics, University of Maryland (USA): 

Dec.7-8, 1998. 

[3] Contributed Talk – “Quantum Molecular Dynamics Study on the Oxidation of Si 

Surface,” K. Teraishi, S. C. Ammal (presenter), A. Yamada, A. Endou, M. Kubo, and A. 

Miyamoto,, MRS Fall Meeting 98, Boston, MA, Nov. 30 – Dec. 4, 1998. 

[2] Contributed Talk – “Periodic Boundary Quantum Chemical Study on ZnO Ultra-Violet 

Laser Emitting Materials,” Y. Oumi, H. Takaba, S. C. Ammal (presenter), M. Kubo, K. 

Teraishi, A. Miyamoto, M. Kawasaki, M. Yoshimoto, and K. Koinuma, International 

Conference on Solid State Devices and Materials (SSDM)’, Hiroshima (Japan): Sept. 7-10, 

1998. 



 

[1] Contributed Talk – “Origin and Nature of Lithium and Hydrogen Bonding Interactions 

with n-donors,” S. C. Ammal (presenter) and P. Venuvanalingam, International Conference 

on Molecular Association, Aligarh Muslim University, Aligarh (India): March 18-20, 1996. 

  

 


