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Bio

BIO
Zisheng Zhang is an Assistant Professor of Chemical Engineering. He is interested in physics-steered, complexity-driven, and Al-accelerated simulations

for understanding, design, and discovery of novel functional catalysts, materials, molecules, and interfaces.

ZZ grew up in Wuhan and received undergraduate training in both experimental and computational chemistry at South University of Science and
Technology of China (with Prof. Jun Li) and University of California, Los Angeles (with Prof. Anastassia N. Alexandrova). He then stayed at UCLA and
obtained his M.Sc. and Ph.D. in Theoretical and Computational Chemistry. During PhD study, he did research internship at Argonne National Lab in
2022 with Dr. Maria Chan. Prior to transitioning to a faculty role, he was a Stanford Energy Fellow at the SUNCAT Center for Interface Science and

Catalysis.

ACADEMIC APPOINTMENTS

o Assistant Professor, Chemical Engineering

LINKS
® 77 Lab @Stanford: https://zzlab.stanford.edu

® Google Scholar: https://scholar.google.com/citations?user=0YBJT_kAAAAJ&hl=en

Teaching

COURSES

2026-27

e Ab Initio and Artificial Intelligence Approaches to Molecular and Interfacial Science: CHEMENG 441 (Aut)
® Microkinetics - Molecular Principles of Chemical Kinetics: CHEMENG 130A (Spr)

Publications

PUBLICATIONS

o Enhancing CO Oxidation Rate via Electronic Tuning of CO Binding on Bimetallic Nanoparticle Catalysts. Journal of the American Chemical
Society
Chung, P. H., Xie, S., Li, X., Mandal, S. C., Zhang, Z., Oh, J., Liu, F., Abild-Pedersen, F., Sanchez-Carrera, R. S., Lizandara-Pueyo, C., Li, Y.,
Cargnello, M.
2026
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CO<sub>(</sub><sub>2)</sub> Electroreduction on Borated Copper Surfaces: Boron Active Sites, Not Copper ACS CATALYSIS
Goswami, A., Zhang, Z., Alexandrova, A. N.
2026

Cation-Limited Hydroxide Anion Diffusion Drives Asymmetric Hydrogen Kinetics on Transition-Metal Decorated Platinum Surface. Journal
of the American Chemical Society

Wan, C., Zhang, Z., Weng, Z., Sun, Q., Huang, W. H., Liu, E., Chen, Z., Wang, Y., Zhang, A, Ling, Y., Yeh, M. H., Alexandrova, A. N., Jia, et al
2026

02 Reduction Stimulates Adatom Generation on Cu(111) Catalyzing Hydrogen Evolution. Journal of the American Chemical Society
Raciti, D., Zhang, Z., Guo, A., Moffat, T. P.
2026

Dopant-Dependent Boron Arrangement and Chemistry of Metal Boride Surface ACS CATALYSIS
Zhang, Z., Abild-Pedersen, F.
2026

Non-equilibrium restructurings in catalysis: A chemical space odyssey MRS COMMUNICATIONS
Zhang, Z., Zhou, X.
2025

Unlocking Switchable Reactivity of MBene via Asymmetric Surface Adsorption. The journal of physical chemistry letters
Zhang, Z., Abild-Pedersen, F.
2025: 12619-12624

Role of Surface Hydroxyls in Atomic-Scale Copper Restructuring during CO Electroreduction. Journal of the American Chemical Society
Wei, J., Zhang, Z., Gee, W., Wei, Y., Zhou, Y., Herran, M., Sautet, P., Alexandrova, A. N., Roldan Cuenya, B., Kley, C. S.
2025

AlphaNet: scaling up local-frame-based neural network interatomic potentials NPJ COMPUTATIONAL MATERIALS
Yin, B., Wang, J., Du, W., Wang, P., Ying, P., Jia, H., Zhang, Z., Du, Y., Gomes, C., Duan, C., Henkelman, G., Xiao, H.
2025; 11 (1)

Off-Equilibrium Reactivity of Boron-Enriched Metal Diboride Surfaces in Electroreduction Conditions ACS CATALYSIS
Zhang, Z., Abild-Pedersen, F.
2025

Structure Sensitivity and Catalyst Restructuring for CO<sub>2</sub> Electro-reduction on Copper NATURE COMMUNICATIONS

Cheng, D., Nguyen, K. C., Sumaria, V., Wei, Z., Zhang, Z., Gee, W., Li, Y., Morales-Guio, C. G., Heyde, M., Roldan Cuenya, B., Alexandrova, A. N.,
Sautet, P.

2025; 16 (1): 4064

Reorganizing the Pt Surface Water Structure for Highly Efficient Alkaline Hydrogen Oxidation Reaction. Journal of the American Chemical
Society

Wan, C., Zhang, Z., Wang, S., Sun, Q,, Liu, E., Pu, H., Zhang, A., Chen, Z., Shah, A. H., Fu, X., Alexandrova, A. N., Jia, Q., Huang, et al
2025

GOCIA: a grand canonical global optimizer for clusters, interfaces, and adsorbates. Physical chemistry chemical physics : PCCP
Zhang, Z., Gee, W, Lavroff, R. H., Alexandrova, A. N.
2024

Cu-Supported ZnO under Conditions of CO2Reduction to Methanol: Why 0.2 ML Coverage? The journal of physical chemistry letters
Lavroff, R. H., Cummings, E., Sawant, K., Zhang, Z., Sautet, P., Alexandrova, A. N.
2024: 11745-11752

H and CO Co-Induced Roughening of Cu Surface in CO<sub>2</sub> Electroreduction Conditions JOURNAL OF THE AMERICAN
CHEMICAL SOCIETY

Zhang, Z., Gee, W., Sautet, P., Alexandrova, A. N.
2024; 146 (23): 16119-16127
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Synthesis and characterization of low-dimensional N-heterocyclic carbene lattices SC/IENCE
Qie, B., Wang, Z., Jiang, J., Zhang, Z., Jacobse, P. H., Lu, J., Li, X, Liu, F., Alexandrova, A. N., Louie, S. G., Crommie, M. F., Fischer, F. R.
2024; 384 (6698): 895-901

Platinum Surface Water Orientation Dictates Hydrogen Evolution Reaction Kinetics in Alkaline Media JOURNAL OF THE AMERICAN
CHEMICAL SOCIETY

Shah, A., Zhang, Z., Wan, C., Wang, S., Zhang, A., Wang, L., Alexandrova, A. N., Huang, Y., Duan, X.
2024; 146 (14): 9623-9630

Coverage-Induced Cation Dehydration and Migration for Enhanced CO-CO Coupling on Cu Electrocatalysts ACS CATALYSIS
Yan, H., Zhang, Z., Wang, Y.
2024; 14 (5): 3596-3605

Modeling Interfacial Dynamics on Single Atom Electrocatalysts: Explicit Solvation and Potential Dependence ACCOUNTS OF CHEMICAL
RESEARCH

Zhang, Z., Li, J., Wang, Y.
2024; 57 (2): 198-207

Tracking Active Phase Behavior on Boron Nitride during the Oxidative Dehydrogenation of Propane Using Operando X-ray Raman
Spectroscopy. Journal of the American Chemical Society

Cendejas, M. C., Paredes Mellone, O. A., Kurumbail, U., Zhang, Z., Jansen, J. H., Ibrahim, F., Dong, S., Vinson, J., Alexandrova, A. N., Sokaras, D.,
Bare, S. R., Hermans, I.

2023

Kinetic pathways of fast lithium transport in solid electrolyte interphases with discrete inorganic components ENERGY &
ENVIRONMENTAL SCIENCE

Yu, Y., Koh, H., Zhang, Z., Yang, Z., Alexandrova, A. N., Agarwal, M., Stach, E. A., Xie, J.
2023; 16 (12): 5904-5915

Off-Stoichiometric Restructuring and Sliding Dynamics of Hexagonal Boron Nitride Edges in Conditions of Oxidative Dehydrogenation of
Propane JOURNAL OF THE AMERICAN CHEMICAL SOCIETY

Zhang, Z., Hermans, |., Alexandrova, A. N.
2023; 145 (31): 17265-17273

Electrochemical Carbon Dioxide Capture and Concentration CHEMICAL REVIEWS

Zito, A. M., Clarke, L. E., Barlow, J. M., Bim, D., Zhang, Z., Ripley, K. M., Li, C., Kummeth, A., Leonard, M. E., Alexandrova, A. N., Brushett, F. R,,
Yang, J. Y. Y.

2023; 123 (13): 8069-8098

Engineering Single-Atom Electrocatalysts for Enhancing Kinetics of Acidic Volmer Reaction JOURNAL OF THE AMERICAN CHEMICAL
SOCIETY

Cao, H., Wang, Q., Zhang, Z., Yan, H., Zhao, H., Yang, H., Liu, B., Li, J., Wang, Y.
2023; 145 (24): 13038-13047

Hydrogen Evolution on Electrode-Supported Pt<i><sub>n</sub></i> Clusters: Ensemble of Hydride States Governs the Size Dependent
Reactivity ANGEWANDTE CHEMIE-INTERNATIONAL EDITION

Zhang, Z., Masubuchi, T., Sautet, P., Anderson, S. L., Alexandrova, A. N.
2023; 62 (20): €202218210

Molecular design of redox carriers for electrochemical CO<sub>2</sub> capture and concentration CHEMICAL SOCIETY REVIEWS
Barlow, J. M., Clarke, L. E., Zhang, Z., Bim, D., Ripley, K. M., Zito, A., Brushett, F. R., Alexandrova, A. N., Yang, J. Y.
2022; 51 (20): 8415-8433

Modeling the Potential-Dependent Kinetics of CO2 Electroreduction on Single-Nickel Atom Catalysts with Explicit Solvation ACS
CATALYSIS

Zhao, H., Cao, H., Zhang, Z., Wang, Y.
2022

Inverse molecular design of alkoxides and phenoxides for aqueous direct air capture of CO<sub>2</sub> PROCEEDINGS OF THE
NATIONAL ACADEMY OF SCIENCES OF THE UNITED STATES OF AMERICA

Zhang, Z., Kummeth, A. L., Yang, J. Y., Alexandrova, A. N.
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2022; 119 (25): €2123496119

Potential-Dependent Free Energy Relationship in Interpreting theElectrochemical Performance of CO<sub>2</sub>Reduction on Single
AtomCatalysts ACS CATALYSIS

Cao, H., Zhang, Z., Chen, J., Wang, Y.
2022; 12 (11): 6606-6617

Ensemble representation of catalytic interfaces: soloists, orchestras, and everything in-between CHEMICAL SCIENCE
Lavroff, R. H., Morgan, H. W. T., Zhang, Z., Poths, P., Alexandrova, A. N.
2022; 13 (27): 8003-8016

Pseudo-adsorption and long-range redox coupling during oxygen reduction reaction on single atom electrocatalyst NATURE
COMMUNICATIONS

Chen, J., Zhang, Z., Yan, H., Xia, G., Cao, H., Wang, Y.
2022; 13 (1): 1734

Molecular Design of Dispersed Nickel Phthalocyanine@Nanocarbon Hybrid Catalyst for Active and Stable Electroreduction of CO<sub>2</
sub> JOURNAL OF PHYSICAL CHEMISTRY C

Zhang, Z., Wang, Y.
2021; 125 (25): 13836-13849

Hydrogen Evolution on Restructured B-Rich WB: Metastable Surface States and Isolated Active Sites ACS CATALYSIS
Zhang, Z., Cui, Z., Jimenez-Izal, E., Sautet, P., Alexandrova, A. N.
2020; 10 (23): 13867-13877

Molecular engineering of dispersed nickel phthalocyanines on carbon nanotubes for selective CO(2)reduction NATURE ENERGY
Zhang, X., Wang, Y., Gu, M., Wang, M., Zhang, Z., Pan, W, Jiang, Z., Zheng, H., Lucero, M., Wang, H., Sterbinsky, G. E., Ma, Q., Wang, et al
2020

Why Boron Nitride is such a Selective Catalyst for the Oxidative Dehydrogenation of Propane ANGEWANDTE CHEMIE-INTERNATIONAL
EDITION

Venegas, J. M., Zhang, Z., Agbi, T. O., McDermott, W. P., Alexandrova, A., Hermans, .
2020; 59 (38): 16527-16535

Ensembles of Metastable States Govern Heterogeneous Catalysis on Dynamic Interfaces ACCOUNTS OF CHEMICAL RESEARCH
Zhang, Z., Zandkarimi, B., Alexandrova, A. N.
2020; 53 (2): 447-458

Phthalocyanine Precursors To Construct Atomically Dispersed Iron Electrocatalysts ACS CATALYSIS
Wang, Y., Wang, M., Zhang, Z., Wang, Q., Jiang, Z., Lucero, M., Zhang, X,, Li, X., Gu, M., Feng, Z., Liang, Y.
2019; 9 (7): 6252-6261

Comparison of TiO<sub>2</sub> and g-C<sub>3</sub>N<sub>4</sub> 2D/2D nanocomposites from three synthesis protocols for visible-
light induced hydrogen evolution CATALYSIS SCIENCE & TECHNOLOGY

Zhong, R., Zhang, Z., Luo, S., Zhang, Z., Huang, L., Gu, M.
2019; 9 (1): 75-85

Dynamic Phase Diagram of Catalytic Surface of Hexagonal Boron Nitride under Conditions of Oxidative Dehydrogenation of
Propane JOURNAL OF PHYSICAL CHEMISTRY LETTERS

Zhang, Z., Jimenez-lzal, E., Hermans, |., Alexandrova, A. N.
2019; 10 (1): 20-25

Covalently bonded 2D/2D O-g-C<sub>3</sub>N<sub>4</sub>/TiO<sub>2</sub> heterojunction for enhanced visible-light photocatalytic
hydrogen evolution APPLIED CATALYSIS B-ENVIRONMENTAL

Zhong, R., Zhang, Z., Yi, H., Zeng, L., Tang, C., Huang, L., Gu, M.
2018; 237: 1130-1138

Nickel bis(dithiolene) complexes for electrocatalytic hydrogen evolution: A computational study JOURNAL OF ORGANOMETALLIC
CHEMISTRY

Zhang, Z., Yang, T., Qin, P., Dang, L.
2018; 864: 143-147
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o Highly selective and active CO<sub>2</sub> reduction electro-catalysts based on cobalt phthalocyanine/carbon nanotube hybrid
structures NATURE COMMUNICATIONS
Zhang, X., Wu, Z., Zhang, X, Li, L., Li, Y., Xu, H., Li, X., Yu, X., Zhang, Z., Liang, Y., Wang, H.

2017; 8: 14675
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