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Research Interests and Accomplishments
R I

Applications: Catalysis, electrochemistry, energy conversion, and energy transport in interfaces and nanostructures.
Methods: Performing quantum simulations; developing and applying semiempirical models; machine learning and data science.

R A
Showed that reactions on metal surfaces can induce electronic excitations, which can afect surface chemistry.
Performed kinetic, thermodynamic, andmultiscalemodelling studies to explain catalytic performance andmaterials synthesis for alloys.
Developed a general model for predicting adsorption on transition metals, which is useful for eficient catalyst design.
Currently using high-throughput computation andmachine learning to understand and design novel alloy catalysts.

Education and Research Experience
Harvard University
P S , De1a35men5 0f Chemi453y, Sch00l 0f Enginee3ing and A11lied Science4 November to present

Advisor: Ethimios Kaxiras
University of Colorado Boulder
P .D., Mechanical Enginee3ing August

Dissertation: Designing Transition Metal Surfaces for their Adsorption Properties and Chemical Reactivity
Advisors: J. Will Medlin (Chemical Engineering), John W. Daily (Mechanical Engineering)

M.S., Mechanical Enginee3ing May

Grinnell College
B.A., Phy4ic4, w/h0n034 May

University of Chicago
R E U , Ma5e3ial4 Re4ea3ch Science and Enginee3ing Cen5e3 Summer

Advisor: Thomas A. Witten

Publications
Published (18 total, 11 first author)

M. M. M E E, M. A. S , R. J. M , C. M. F . O Activation by Metal Surfaces: Implications for Bonding and
Reactivity on Heterogeneous Catalysts. Accepted to Chemical Reviews.

M. M. M E E, A. M , S. S , C. B , G. F , D. C. B , E. K . Efect of nanoscale flows on the surface
structure of nanoporous catalysts. J. Chem. Phys. ( ) [Link]

C. B ,M. M. M E E, N. J , B. Z , A. A , A. P. M , J. Y , E. K , J. B , D. C. B . Chemistry-driven
Kirkendall efect and the formation of D nanoporosity. J. Phys. Chem. C ( ) [Link]

M. M. M E E, E. D. C , J. E. K , M. S , R. J. M , C. M. F , E. K . Controlling O coverage and stability by
alloying Au and Ag. Phys. Chem. Chem. Phys. ( ) [Link]

M. M. M E E, O. A , J. W. M . Hydrocarbon Adsorption in an Aqueous Environment: A Computational Study of
Alkyls on Cu( ). J. Chem. Phys. ( ) [Link]

M.M. M E E, R. J. M , E. K . How does nanoporous gold dissociatemolecular oxygen? J. Phys. Chem. C ( )
[Link]

M.L. P ,M.M.M E E, E. K , R. J.M , J. B , C.M. F . Catalyst design for enhanced sustainability through
fundamental surface chemistry. Philos. Trans. R. Soc. A ( ) [Link] (Chosen for cover)

F. H , M. M. M E E, E. K , C. M. F . Direct visualization of quasi-ordered oxygen chain structures on Au( )-( × )
Surf. Sci. ( ) [Link]
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mailto:mmmontemore@seas.harvard.edu
https://scholar.google.com/citations?user=q3AwzA4AAAAJ&hl=en
https://www.linkedin.com/in/matthew-montemore
http://dx.doi.org/10.1063/1.4984614
http://dx.doi.org/10.1021/acs.jpcc.6b12847
http://dx.doi.org/10.1039/C6CP05611C
http://dx.doi.org/10.1063/1.4961027
http://dx.doi.org/10.1021/acs.jpcc.6b03371
http://dx.doi.org/10.1098/rsta.2015.0077
http://dx.doi.org/10.1016/j.susc.2015.09.018


J. W. M M. M. M E E. Scaling the rough heights. Nat. Chem. ( ) [Link]

T. D. G ,M.M. M E E, A. L , L. D. E , J. F , J. W. M . Enhanced Dry Reforming of Methane on Ni and Ni-Pt
Catalysts Synthesized by Atomic Layer Deposition. Appl. Catal. A ( ) [Link]

M. M. M E E J. W. M . A Unified Picture of Adsorption on Transition Metals Through Diferent Atoms. J. Am. Chem. Soc.
( ) [Link] (Communication, chosen for JACS Spotlight [Link])

M. M. M E E J. W. M . Scaling Relations Between Adsorption Energies for Computational Screening and Design of Cat-
alysts. Catal. Sci. & Technol. ( ) [Link]

M. M. M E E J. W. M . Predicting and Comparing C–M and O–M Bond Strengths for Adsorption on Transition Metal
Surfaces. J. Phys. Chem. C ( ) [Link]

A. M. R , M. M. M E E, S. A. T , P. S , J. W. M . Interactions of Hydrogen, CO, Oxygen, and Water with
Molybdenum-Modified Pt( ). J. Phys. Chem. C ( ) [Link]

M. M. M E E J. W. M . Site-Specific Scaling Relations for Hydrocarbons on Hexagonal Transition Metal Surfaces. J. Phys.
Chem. C ( ) [Link]

M. B. G , A. A. R , M. M. M E E, J. R. M , C. T. W , J. W. M . The selective oxidation of ethylene
glycol and , -propanediol on Au, Pd, and Au–Pd bimetallic catalysts. J. Catal. ( ) [Link]

M.M.M E E J.W.M . A Simple, AccurateModel for Alkyl Adsorption on Late TransitionMetals. J. Phys. Chem. C ( )
[Link]

M. M. M E E J. W. M . A Density Functional Study of C1-C4 Alkyl Adsorption on Cu( ). J. Chem. Phys. ( )
[Link]

Submitted
M. M. M E E, R. H , G. K , E. K . Reaction-Induced Excitations and their Efect on Surface Chemistry. Submitted to
Nature Chem.

In Preparation
M.M.M E E, B. L , E. D. C , E. K . Machine learning for structural predictions of AgAu surfaces in oxidizing atmospheres.
In Preparation.

M. M. M E E, M. S , N. J , M. P , R. J. M , C. M. F , E. K . Surface reconstruction
prevents O dissociation on gold. In Preparation.

M. M. M E E∗, R. H ∗, I. F , T. S , K. K , P. R , G. T , E. K [* ].
Selective Hydrogenation Catalyst Discovery through Data Mining and Machine Learning. In Preparation.

Fellowships and Proposals
Grant-Writing Experience and Training
A IMASC EFRC
C “S G W S ”, 0nline c0u34e 5h30ugh Ha3va3d Unive34i5y

Computational Proposals
A 7. ALCC, Oak Ridge Leade34hi1 C0m1u5ing Facili5y

W E 15- AGE A
ALCF D ’ D A . LEAD A E A A I .
OLCF D ’ D A . LEAD A E A A I .
NERSC , DOE –

J , CU B0ulde3 –

XSEDE , NSF –

C , Pacific N035hwe45 Na5i0nal Lab –

C , A3g0nne Na5i0nal Lab –

T , NSF
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http://dx.doi.org/10.1038/nchem.2245
http://dx.doi.org/10.1016/j.apcata.2014.11.037
http://dx.doi.org/10.1021/ja504193w
http://dx.doi.org/10.1021/ja506476x
http://dx.doi.org/10.1039/C4CY00335G
http://dx.doi.org/10.1021/jp5001418
http://dx.doi.org/10.1021/jp410563s
http://dx.doi.org/10.1021/jp4076405
http://dx.doi.org/10.1016/j.jcat.2013.07.012
http://dx.doi.org/10.1021/jp310533e
http://dx.doi.org/10.1063/1.4722102


Fellowships
C S U M F , G03d0n Re4ea3ch C0nfe3ence 0n Ca5aly4i4
F G , C0l03ad0 Cen5e3 f03 Bi03efining and Bi0130duc54

W E A
BASF F , N035h Ame3ican Ca5aly4i4 S0cie5y
AGEP F , NSF –

D F , CU B0ulde3

Presentations
Invited Talks and Seminars
N E E E D C S

Invited Talk at Fall ACS National Meeting, Philadelphia
N E D T M S

Invited Talk at Spring ACS National Meeting, San Diego
H N A D O2?

Invited Talk at Spring ACS National Meeting, San Diego
C U D T M C

Seminar at Oak Ridge National Laboratory

Selected Conference Talks (out of 13 total)
In Situ S S B N C –T E N F

To be given at Fall MRS Meeting, Boston
E E T H C

To be given at AIChE National Meeting, Minneapolis
DFT S S R A A A

Fall ACS National Meeting, Boston
P A E U C D

AIChE National Meeting, Atlanta

Selected Conference Poster Presentations (out of 8 total)
E

American Conference on Theoretical Chemistry
F P A E E C D

Gordon Research Conference on Catalysis, New Hampshire
T H A T M S

North American Catalysis Society North American Meeting, Louisville
DFT A A S T M

International Congress on Catalysis, Munich, Germany

Grant Review Presentations, PI Meeting Presentations, and Seminars
H N A D O2?

Oral and poster presentations at EFRCmid-term review, Washington DC
H -T C M L U D C

Poster presentation at Materials Genome Initiative PI Meeting, Washington DC
H N A D O2?

Poster presentation at EFRC PI Meeting, Washington DC
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Teaching and Mentoring
Teaching
H U , T A
Chem Surface and Interfacial Phenomena Spring

AC Computational Materials Design Spring

U C B , - L
Physics, Upward Bound program Summer

Designed curriculum, lectures, homework, and format for class of Native American high school students

G C , L A T
Lab Assistant for General Physics I
Tutor for General Physics I, General Physics II and The Universe and its Structure –

Mentoring
, in Medlin and Kaxi3a4 g30u14 , , ,

, in Medlin and Kaxi3a4 g30u14 –

M S M A R T (SMART) ( ) –

M C A ( ), a g3ad 4ch00l 13eview 130g3am f03 unde33e13e4en5ed unde3g3ad4 –

T - L ( ), Adelan5e 130g3am a5 B0ulde3 High Sch00l –

Awards, Service, and Professional Development
Awards
N B P , AIChE c0nfe3ence, A5lan5a Fall

H M D ’ P A , f30m CU C0llege 0f Enginee3ing
A , We45e3n S5a5e4 Ca5aly4i4 Club April

A , CU Mechanical Enginee3ing G3adua5e Enginee3ing Annual Re4ea3ch & Rec3ui5ing Sym104ium &

Service
C , C0m1u5a5i0nal Ca5aly4i4 4e44i0n, AIChE Na5i0nal Mee5ing
R , ACS, RSC, El4evie3, NPG, W03ld Scien5ific, AIP –present

C - , IMASC S5uden5/P045d0c Sym104ium
IMASC R , EFRC Ea3ly Ca3ee3 Ne5w03k –

O C , G3adua5e Enginee3ing Annual Re4ea3ch & Rec3ui5ing Sym104ium –

Workshops and Professional Development
C ACS P F W Fall

A I T M , a c0nfe3ence 410n403ed by The C0m1ac5 f03 Facul5y Dive34i5y
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