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Academic Appointments                                                                             
	01/2026−present
	Professor, School of Energy and Environment, Southeast University.

	02/2023−11/2025
	Postdoctoral Researcher, Materials Science and Engineering, Stanford University.


Education                                                                             
	09/2017−02/2023
	Ph.D., Chemical Engineering, Massachusetts Institute of Technology. 

	09/2013−07/2017
	B.Eng., Chemical Engineering, Tsinghua University. 


Research Experience                                                                       
	2023−present
	Ion Sieving Membranes
Advisor: Yi Cui, Materials Science and Engineering, Stanford University.
· Osmotic-energy-driven spontaneous lithium extraction/enrichment: Elucidated the existence of inherent osmotic energy from counter-ions in ion separation processes, designed Cl-storing electrodes and charge-mosaic membranes to harvest the osmotic energy, achieved net energy production during spontaneous lithium extraction from brine, as well as spontaneous enrichment of lithium without external driving forces, established equilibrium and transport models to describe the rate and extent of spontaneous ion-sieving processes.
· H2 gas mediated proton conductors with 100% selectivity: Break the permeability-selectivity trade-off in a proton exchange membrane (PEM) by transporting H2 molecules and electrons through a gas chamber and a solid metal respectively. Achieved 100% proton selectivity, with very low resistance comparable to commercial membranes. Demonstrated its application in a pH decoupled MnO2-Zn rechargeable battery, with stable operation for 200 cycles. Adapted the gas mediated proton conductor as a driving mechanism for electrodialysis, significantly lowering the voltage for pH-swing CO2 capture and lithium extraction devices. 

	2017−2022
	Reactor Monitoring and Heat Transfer Modelling
Advisor: Michael. S. Strano, Chemical Engineering, Massachusetts Institute of Technology.
· Smart tracers for reactor monitoring: Proposed the idea of using self-powered time-aware micro-machines as smart tracers, established the theory of using information logged by smart tracers for monitoring chemical distribution in confined flow channels and reactors. Invented picoliter-sized, high-energy-density Zn-air batteries for powering smart tracers, demonstrated their capability to power micrometer-sized memory circuits, actuators and sensors. 
· Thermal energy harvesting: Explored nonlinear thermal devices in thermal energy harvesting from temperature fluctuations, simulated heat transfer processes using Finite Element Methods. 
· Kinetics of 2D polymerization: Simulated the 2D polymerization process using kMC methods, identified the mechanisms promoting 2D growth over 3D, matching with experiments.

	2013−2017
	Lithium–Sulfur Batteries. 
Advisor: Qiang Zhang, Chemical Engineering, Tsinghua University.
· High-dielectric electrolyte: Developed high-permittivity electrolyte with improved stability at lithium anode, achieving an energy density of 326 Wh kg−1 via a radical-based reaction pathway.
· Conductive electrocatalyst: Elucidated the important role of catalyst conductivity in the kinetics of multiphase sulfur redox reaction.
· Summarized the methods and protocols for characterizing Li–S batteries.


Publications                                                                        
Peer-reviewed papers (Google Scholar)
(+Equal contribution; *Corresponding author)
1. J. Xu+, G. Zhang+, S. Fang+, J. Li, X. Xiao, Y. Ye, Z. Zhang, R. Xu, J. Zhou, Y. Wu, W. Huang, Y. Cui*, A Hydrogen Molecule Mediated Proton Exchange Membrane with 100% Permselectivity. Nat. Chem. Eng., 2026, 3, 160.
2. G. Zhang+, G. Hu+, J. Li, G. Feng, Y. Cui, Z. Chen, Z. Liu, Y. Cui*, Design Strategies for Ion-Sieving Charge-Mosaic Membranes towards Sustainable Lithium Extraction. Proc. Natl. Acad. Sci. U. S. A., 2025, 122, e2511666122. 
3. G. Feng, Z. Liu, J. Holoubek, L. Greenburg, G. Zhang, Y. Li, X. Guan, Y. Cui, P. Zhang, A. Brest, X. Zheng, Y. Cui*, Hydrotrope-enabled high concentration aqueous electrolytes for reversible and sustainable iron metal anodes. Nat. Comm., 2025, 16, 11055.
4. A. Ravi, G. Zhang, J. Holoubek, Y. Li, H. Hao, A. Cai, S. B. Shuchi, G. Feng, J. Han, J. Li, S. F. Bent, X. Zheng*, Y. Cui*, Revealing and Quantifying Carbon Corrosion in Aqueous Manganese-Based Batteries. Nano Lett. 2025, 25, 10834.
5. G. Zhang, Y. Li, X. Guan, G. Hu, H. Su, X. Xu, G. Feng, S. B. Shuchi, S. C. Kim, J. Zhou, R. Xu, X. Xiao, A. Wu, Y. Cui*, Spontaneous lithium extraction and enrichment from brine with net energy output driven by counter-ion gradients. Nat. Water, 2024, 2, 1091. 
6. G. Zhang+, S. Yang+, JF. Yang, D. Gonzalez-Medrano, M. Z. Miskin, V. B. Koman, Y. Zeng, S. X. Li, M. Kuehne, A. T. Liu, A. M. Brooks, M. Kumar, M. S. Strano*, High energy density picoliter-scale zinc-air microbatteries for colloidal robotics. Sci. Robot., 2024, 9, eade4642. 
7. R. Xu+, X. Xiao+, G. Zhang+, Y. Ye, P. Zhang, Y. Yang, S. B. Shuchi, Y. Cui*, Continuous lithium extraction from brine by efficient redox-couple electrodialysis. Matter, 2024, 7, 3876.
8. X. Guan, G. Zhang, J. Li, S. C. Kim, G. Feng, Y. Li, T. Cui, A. Brest, Y. Cui*, Seawater alkalization via an energy-efficient electrochemical process for CO2 capture. Proc. Natl. Acad. Sci. U. S. A., 2024, 121, e2410841121.
9. Y. Li, X. Zheng, E. Carlson, X. Xiao, X. Chi, Y. Cui, L. Greenburg, G. Zhang, E. Zhang, C. Liu, Y. Yang, M. S. Kim, G. Feng, P. Zhang, H. Su, X. Guan, J. Zhou, Y. Wu, Z. Xue, W. Li, M. Bajdich, Y. Cui*, In-situ formation of liquid crystal interphase in electrolytes with soft templating effects for aqueous dual-electrode-free batteries. Nat. Energy, 2024, 9, 1350.
10. G. Zhang, JF. Yang, S. Yang, A. M. Brooks, V. B. Koman, X. Gong, M. S. Strano*, Colloidal state machines as smart tracers for chemical reactor analysis. Adv. Intell. Syst., 2023, 5, 2300130.
11. A. T. Liu, M. Hempel, JF. Yang, A. M. Brooks, A. Pervan, V. B. Koman, G. Zhang, D. Kozawa, S. Yang, D. I. Goldman, M. Z. Miskin, A. W. Richa, D. Randall, T. D. Murphey, T. Palacios,* M. S. Strano*, Colloidal robotics. Nat. Mater., 2023, 22, 1453. 
12. JF. Yang, S. Yang, X. Gong, Xun, N. Bakh, G. Zhang, A. Wang, A. D. Cherrington, M. Weiss, M. S. Strano, In silico investigation of the clinical translatability of competitive clearance glucose-responsive insulins. ACS Pharmacol. Transl. Sci., 2023, 6, 10, 1382.
13. A. Kumar, A. P. Gutal, N. Sharma, D. Kumar, G. Zhang, H. Kim, P. Kumar, M. Paranjothy, M. Kumar, M. S. Strano, Investigations of vacancy-assisted selective detection of NO2 molecules in vertically aligned SnS2. ACS Sensors, 2023, 8, 1357.
14. A. Bakytbekov*, T. Q. Nguyen, G. Zhang, M. S. Strano, K. N. Salama, A. Shamim, Synergistic multi-source ambient RF and thermal energy harvester for green IoT applications. Energy Rep., 2023, 9, 1875. 
15. Y. Zeng, P. Gordiichuk, T. Ichihara, G. Zhang, S.-R. Emil, E. D. Wetzel, J. Tresback, J. Yang, D. Kozawa, Z. Yang, M. Kuehne, M. Quien, Z. Yuan, X. Gong, G. He, D. Lundberg, P. Liu, A. T. Liu, JF. Yang, H. J. Kulik, M. S. Strano*, Irreversible synthesis of an ultra-strong two-dimensional polymeric material. Nature, 2022, 602, 91.
16. JF. Yang+, T. A. Berrueta+, A. M. Brooks, A. T. Liu, G. Zhang, D. Gonzalez-Medrano, S. Yang, V. B. Koman, P. Chvykov, M. Z. Miskin, T. D. Murphey, Michael S. Strano*, Emergent microrobotic oscillators via asymmetry-induced order. Nat. Comm., 2022, 13, 5734.
17. A. Bakytbekov, T. Q. Nguyen, G. Zhang, M. S. Strano, K. N. Salama, A. Shamim*, Dual-function triple-band heatsink antenna for ambient rf and thermal energy harvesting. IEEE Open J. Antennas Propag., 2022, 3, 263. 
18. JF. Yang, A. T. Liu, T. A. Berrueta, G. Zhang, A. M. Brooks, V. B. Koman, S. Yang, M. S. Strano*, Memristor circuits for colloidal robotics: temporal access to memory, sensing, and actuation. Adv. Intell. Syst., 2022, 4, 2100205.
19. G. Zhang, Y. Zeng, P. Gordiichuk, M. S. Strano*, Chemical kinetic mechanisms and scaling of two-dimensional polymers via irreversible solution-phase reactions. J. Chem. Phys., 2021, 154, 194901.
20. G. Zhang, V. B. Koman, T. Shikdar, R. J. Oliver, N. Perez‐Lodeiro, M. S. Strano*, High thermal effusivity nanocarbon materials for resonant thermal energy harvesting. Small, 2021, 17, 2006752.
21. A. T. Liu+, Y. Kunai+, A. L. Cottrill, A. Kaplan, G. Zhang, H. Kim, R. S. Mollah, Y. L. Eatmon, M. S. Strano*, Solvent-induced electrochemistry at an electrically asymmetric carbon Janus particle. Nat. Comm., 2021, 12, 3415.
22. P. Gordiichuk, S. Coleman, G. Zhang, M. Kuehne, T.T.S. Lew, M. Park, L. Cui, A. M. Brooks, K. Hudson, A.M. Graziano, D.J.M. Marshall, Z. Karsen, S. Kennedy, M. S. Strano*, Augmenting the living plant mesophyll into a photonic capacitor. Sci. Adv., 2021, 7, eabe9733.
23. A. T. Liu+, JF. Yang+, L. N. LeMar, G. Zhang, A. Pervan, T. D. Murphey, M. S. Strano*, Autoperforation of two-dimensional materials to generate colloidal state machines capable of locomotion. Faraday Discuss., 2021, 227, 213.
24. G. Zhang+, A. L. Cottrill+, V. B. Koman, A. T. Liu, S. G. Mahajan, D. E. Piephoff, M. S. Strano*, Persistent, single-polarity energy harvesting from ambient thermal fluctuations using a thermal resonance device with thermal diodes. Appl. Energy, 2020, 280, 115881.
25. A. Bakytbekov, T. Q. Nguyen, W. Li, A. L. Cottrill, G. Zhang, M. S. Strano, K. N. Salama, A. Shamim*, Multi-source ambient energy harvester based on RF and thermal energy: design, testing, and IoT application. Energy Sci. Eng., 2020, 8, 3883.
26. A. L. Cottrill, G. Zhang, A. T. Liu, A. Bakytbekov, K. S. Silmore, V. B. Koman, A. Shamim, M. S. Strano*, Persistent energy harvesting in the harsh desert environment using a thermal resonance device: design, testing, and analysis. Appl. Energy, 2019, 235, 1514.
27. G. Zhang+, H.-J. Peng+, C.-Z. Zhao, X. Chen, L.-D. Zhao, P. Li, J.-Q. Huang, Q. Zhang*, The radical pathway based on a lithium‐metal‐compatible high‐dielectric electrolyte for lithium–sulfur batteries. Angew. Chem. Int. Ed., 2018, 57, 16732.
28. A. T. Liu, G. Zhang, A. L. Cottrill, Y. Kunai, A. Kaplan, P. Liu, V. B. Koman, M. S. Strano*, Direct electricity generation mediated by molecular interactions with low dimensional carbon materials — a mechanistic perspective. Adv. Energy Mater., 2018, 8, 1802212.
29. G. Zhang+, Z.-W. Zhang+, H.-J. Peng, J.-Q. Huang, Q. Zhang*, A toolbox for lithium–sulfur battery research: methods and protocols. Small Methods, 2017, 1, 1700134.
30. L. Kong+, H.-J. Peng +, J.-Q. Huang,* W. Zhu,* G. Zhang, Z.-W. Zhang, P.-Y. Zhai, P. Sun, J. Xie, Q. Zhang*, Beaver-dam-like membrane: A robust and sulphifilic MgBO2(OH)/CNT/PP nest separator in Li-S batteries. Energy Storage Mater., 2017, 8, 153.
31. H.-J. Peng+, G. Zhang+, X. Chen, Z.-W. Zhang, W.-T. Xu, J.-Q. Huang, Q. Zhang*, Enhanced electrochemical kinetics on conductive polar mediators for lithium–sulfur batteries. Angew. Chem. Int. Ed., 2016, 55, 12990.
32. H.-J. Peng+, Z.-W. Zhang +, J.-Q. Huang*, G. Zhang, J. Xie, W.-T. Xu, J.-L. Shi, X. Chen, X.-B. Cheng, Q. Zhang*, A cooperative interface for highly efficient lithium–sulfur batteries. Adv. Mater., 2016, 28, 9551.

Book Chapter
A. T. Liu, G. Zhang, M. S. Strano, Energy harvesting techniques mediated by molecular interactions with nanostructured carbon materials. Robotic Systems and Autonomous Platforms, edited by Walsh, S. M.; Strano, M. S. (Elsevier ISBN 978-0-08-102260-3, Woodhead Publishing in Materials 2019, 389–424).
Patents                                                                        
M. S. Strano, Y. Zeng, G. Zhang, M. Quien, Impermeable 2d polymer, WO2023154776A1
M. S. Strano, Y. Zeng, G. Zhang, Structural variants of 2d polymers, WO2023154772A2
Y. Cui, X. Guan, G. Zhang, Energy efficient electrodialysis enabled by symmetric reaction couples for lithium extraction and alkalization, US 63/685151
Participated Projects                                                                        
Perpetual Wireless Sensor Networks for Large Scale Wide Area Monitoring, MIT & KAUST, 2017-2021
Formal Foundations of Algorithmic Matter and Emergent Computation, MIT & Georgia Tech, 2019-2023
Synthetic Routes to Graphamid and Grapheylene by High. Pressure Control of In-Plane Polymerization and Activation, MIT& Army Research Lab, 2019-2023
Honors and Awards                                                                        
	2021
	Excellence in Polymer Graduate Research Symposium Finalist, AIChE

	2021
	MathWorks Engineering Fellowship, MIT School of Engineering

	2018
	David H. Koch (1962) Fellowship, MIT

	2017
	Best Bachelor Thesis Award, Tsinghua University

	2017
	Excellent Graduate Award, Tsinghua University

	2016
	China National Scholarship, Tsinghua University 		

	2016
	First Prize, 34th Challenge Cup, Tsinghua University 

	2015
	China National Scholarship, Tsinghua University		

	2015
	Third Prize, 33th Challenge Cup, Tsinghua University

	2014
	Departmental Scholarship for Outstanding Student, Tsinghua University

	2014
	Second Prize, 30th National Physics Competition for Undergraduates, Tsinghua University

	2012
	First Prize, Chinese Chemistry Olympiad, Chinese Chemical Society

	2012
	First Prize, China High School Biology Olympiad, Zoological Society and Botanical Society of China

	2012
	Second Prize, Chinese Physics Olympiad, Chinese Physical Society


Invited Seminars                                                                        
	2021
	High Energy Density Picoliter Zn-Air Batteries for Colloidal Robots and State Machines. Materials Research Society Fall Meeting, Boston

	2021
	Picoliter-sized Zn-air Batteries for Releasable Microscopic Sensors and Robots. AIChE Annual National Meeting, Boston

	2021
	Scaling and Chemical Kinetic Mechanisms of Two Dimensional Polymers via Irreversible Solution-Phase Synthesis. AIChE Annual National Meeting, Boston

	2021
	High Energy Density Picoliter Zn-Air Batteries for Colloidal Robots and State Machines. ZJU-MIT Virtual Graduate Forum 2021, Zhejiang University, Virtual

	2021
	Climate Change Mitigation in Future Space Launches. Sino-American Youth Dialogue, Tsinghua University, Virtual

	2020
	Chemical Kinetics and Mechanisms for the Synthesis of 2D Polymers via Irreversible Solution-Phase Reactions. Materials Research Society Fall Meeting, Virtual

	2020
	Energy Harvesting from Ambient Thermal Fluctuations using a Thermal Resonance Device. AIChE Annual National Meeting, Virtual

	2019
	Single-polarity energy harvesting from diode thermal resonator. Materials Research Society Fall Meeting, Boston

	2016
	Equivalent circuit for Impedance Spectra Simulation of MIEC. Chinese Undergraduate Visiting Research (UGVR) Seminar, Stanford University



