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Research Expertise

• First-principles modelling (DFT, AIMD) of dynamic electrocatalysts and energy-conversion materials

• Physics-informed and interpretable machine learning for catalyst design

• Electrochemical conversion of nitrogen-, carbon-, oxygen-, and hydrogen-containing species

• Sustainable aviation fuel development and molecular-property screening

• Design of transport and optical functional materials

Academic Appointments

Lecturer in Computational materials 2024–present
University of Liverpool, UK

Leverhulme Early Career Fellow 2024–2026
University of Liverpool, UK

Leverhulme Early Career Fellow 2021–2024
University of Sheffield, UK

NSERC PDF 2019–2021
University of Calgary, Canada
Scientist I 2016–2019
Insititue of High Performance Computing, ASTAR, Singapore

Education

Ph.D. Physics & Engineering Physics 2012–2017
University of Saskatchewan, Canada

M.Sc. Physical Chemistry 2009–2012
Northeast Normal University, China
Thesis: Design strategies for organic solar cell donor materials (first-principles calculations)

B.Sc. Chemistry 2005–2009
Northeast Normal University, China

Grants & Fellowships

• Leverhulme Early Career Fellowship (£158K, PI, 2023–2026): Computational characterisation of carbon dots

• EPSRC Supergen Hub – Smart Catalysts for Smart Grids (£100K, PI, 2026–2027) UKRI HPC access, Compu-
tational Design catalyst for biomass upgrading (PI, 2024–2025)

• University of Liverpool-Taiwan dual PhD studentship (PI, 2026-2030)

• University of Sheffield PhD Studentship – Sustainable aviation fuel datasets (£90K, PI, 2023–2027)

• Fusion CDT Project – Fusion reactor wall materials (£100K, PI, 2025–2029)

• British Council – Feed the Future Programme (£5K, PI, 2024–2025)

• NSERC Postdoctoral Fellowship (PI, 2021–2022): High-pressure helium chemistry
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Constructing a novel dataset for permittivity and density of hydrocarbon classes in the range of aviation fuels
via molecular dynamic simulations and experiments. Fuel 405 (2026), p. 136738.

[2] Yaojia Cheng, Tingting Zhai, Xue Yong, Ran Zhang, Dan Pan, Yongjuan Yuan, Zhiyong Tang, Hao Wang, and
Siyu Lu. Grain-boundary-rich Mo-doped RuO2 for highly efficient and stable proton-exchange-membrane water
electrolysis. ACS nano 19.38 (2025), pp. 34329–34340.
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Experimental and quantum chemical investigation into the nature of jet fuel deposition on surfaces. Fuel 358
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oxidative stability. Fuel 360 (2024), p. 130498.
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lines decorated with branched lipophilic chains and their yellow emitting heteroleptic iridium (III) complexes:
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[15] Jiangwei Chang, Wen Jing, Xue Yong, Ang Cao, Jingkun Yu, Han Wu, Chengzhang Wan, Siyang Wang,
Geoffrey IN Waterhouse, Bai Yang, et al. Synthesis of ultrahigh-metal-density single-atom catalysts via metal
sulfide-mediated atomic trapping. Nature Synthesis 3.11 (2024), pp. 1427–1438.
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Yong, and John S Tse. Interface engineering of the dz2 electrons mobility for single atom catalytic activity and
selectivity. Materials Today Energy 45 (2024), p. 101661.

[17] Junpeng Chen, Jing Wang, Shuang Li, Yuan Zhao, Jiachao Zhao, Xinyu Liang, Meirong Xia, Yingmei Li,
Jun Yang, Xue Yong*, et al. Co-NC axially coordination regulated H2O2 selectivity via water medicated
recombination of solute .OH: A new route. Chemical Engineering Journal 489 (2024), p. 151412.

[18] Jiao-Zi Duan, Hua-Yu Pei, Quan Yang, Xu Li, Xin Ba, Xue Yong, Jun-Ling Guo, and Si-Yu Lu. Carbon dots-
derived three-dimensional-ordered macroporous host with high penetrability and catalytic activity for LSBs
under lean electrolyte. Rare Metals 43.6 (2024), pp. 2560–2573.

[19] Bingqiu Liu, Qi Zhang, Lingyu Zhang, Xue Yong, Lu Li, and Chungang Wang. Manganese charge redistribution
induced by high-entropy charge compensation mechanism for aqueous potassium-ion batteries. Energy Storage
Materials 66 (2024), p. 103221.

[20] Yaru Shang, Tianxing Liu, Gang Chen, Ehsan Alborzi, Xue Yong, and Yu Wang. N, P co-doped carbon
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tion electrocatalysis in acidic media via two distinct oxygen evolution mechanisms. Acs Catalysis 14.5 (2024),
pp. 3298–3307.
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[33] Yixuan Wang, Chuang Liu, Xue Yong, Xinyi Yang, Jingkun Yu, Siyu Lu, Fuquan Bai, Shiping Wang, Kai
Wang, Zhaodong Liu, et al. Pressure engineering toward harvesting the bright deep-blue-light emission in Y-
based metal-organic frameworks. Advanced Functional Materials 33.21 (2023), p. 2300109.
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Theoretical and experimental studies of molecular interactions between engineered graphene and phosphate ions
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and Siyu Lu. Facet-Defect Tolerant Bi-Doped Cs2Ag x Na1–x InCl6 Nanoplatelets with a Near-Unity Photolu-
minescence Quantum Yield. Nano Letters 23.19 (2023), pp. 9050–9055.
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Dongliang Zhang, Baozhong Liu, and Siyu Lu. Construction of Zn-doped RuO2 nanowires for efficient and
stable water oxidation in acidic media. Nature Communications 14.1 (2023), p. 2517.

[37] Ting Zhang, Xue Yong, Jingkun Yu, Yixuan Wang, Min Wu, Qing Yang, Xuyuan Hou, Zhaodong Liu, Kai
Wang, Xinyi Yang, et al. Brightening blue photoluminescence in nonemission MOF-2 by pressure treatment
engineering. Advanced Materials 35.23 (2023), p. 2211729.

[38] Heng Zhao, Dhwanil Trivedi, Morteza Roostaeinia, Xue Yong, Jun Chen, Pawan Kumar, Jing Liu, Bao-Lian
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qiang Song, Xue Yong, Yuxi Tian, et al. Electron–phonon coupling-assisted universal red luminescence of
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[46] Michael Y Hu, Xue Yong, Niall J English, and John S Tse. Onset of anharmonicity and thermal conductivity
in SnSe. Physical Review B 104.18 (2021), p. 184303.
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[48] Ali Naderi, Xue Yong, Mohammadreza Karamad, Jinyan Cai, Yipeng Zang, Ian Gates, Samira Siahrostami,
and Gongming Wang. Ternary cobalt–iron sulfide as a robust electrocatalyst for water oxidation: a dual effect
from surface evolution and metal doping. Applied Surface Science 542 (2021), p. 148681.

[49] Meng-En Sun, Ting Geng, Xue Yong, Siyu Lu, Lin Ai, Guanjun Xiao, Jinmeng Cai, Bo Zou, and Shuang-Quan
Zang. Pressure-Triggered Blue Emission of Zero-Dimensional Organic Bismuth Bromide Perovskite. Advanced
Science 8.9 (2021), p. 2004853.

[50] Zhen-Yu Wu, Mohammadreza Karamad, Xue Yong, Qizheng Huang, David A Cullen, Peng Zhu, Chuan Xia,
Qunfeng Xiao, Mohsen Shakouri, Feng-Yang Chen, et al. Electrochemical ammonia synthesis via nitrate reduction
on Fe single atom catalyst. Nature communications 12.1 (2021), p. 2870.

[51] Jingkun Yu, Xue Yong, Zhiyong Tang, Bai Yang, and Siyu Lu. Theoretical understanding of structure–property
relationships in luminescence of carbon dots. The journal of physical chemistry letters 12.32 (2021), pp. 7671–
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[52] Heng Zhao, Chao-Fan Li, Xue Yong, Pawan Kumar, Bruna Palma, Zhi-Yi Hu, Gustaaf Van Tendeloo, Samira
Siahrostami, Stephen Larter, Dewen Zheng, et al. Coproduction of hydrogen and lactic acid from glucose pho-
tocatalysis on band-engineered Zn1−xCdxS homojunction. Iscience 24.2 (2021).

[53] Tianqi Deng, Xue Yong, Wen Shi, Zicong Marvin Wong, Gang Wu, Hui Pan, Jian-Sheng Wang, and Shuo-Wang
Yang. Beyond the Mahan–Sofo best thermoelectric strategy: high thermoelectric performance from directional
π-conjugation in two-dimensional poly (tetrathienoanthracene). Journal of Materials Chemistry A 8.8 (2020),
pp. 4257–4262.

[54] Chuanlong Lin, Xuqiang Liu, Xue Yong, John S Tse, Jesse S. Smith, Niall J. English, Bihan Wang, Mei
Li, Wenge Yang, and Ho-Kwang Mao. Temperature-dependent kinetic pathways featuring distinctive thermal-
activation mechanisms in structural evolution of ice VII. Proceedings of the National Academy of Sciences 117.27
(2020), pp. 15437–15442.

[55] Han Wu, Min Wu, Boyang Wang, Xue Yong, Yushan Liu, Baojun Li, Baozhong Liu, and Siyu Lu. Interface
electron collaborative migration of Co–Co3O4/carbon dots: Boosting the hydrolytic dehydrogenation of ammonia
borane. Journal of Energy Chemistry 48 (2020), pp. 43–53.

[56] Xue Yong, Niall J English, and John S Tse. Thermal Conductivity of High-Temperature Phases of Cu2S from
Ab Initio Molecular Dynamics: Advent of Lattice-Site Hopping. The Journal of Physical Chemistry C 124.23
(2020), pp. 12318–12323.

[57] Xue Yong, Gang Wu, Wen Shi, Zicong Marvin Wong, Tianqi Deng, Qiang Zhu, Xiaoping Yang, Jian-Sheng
Wang, Jianwei Xu, and Shuo-Wang Yang. Theoretical search for high-performance thermoelectric donor–acceptor
copolymers: the role of super-exchange couplings. Journal of Materials Chemistry A 8.41 (2020), pp. 21852–
21861.

[58] Tianqi Deng, Xue Yong, Wen Shi, Chee Kwan Gan, Wu Li, Kedar Hippalgaonkar, Jin-Cheng Zheng, Xiaobai
Wang, Shuo-Wang Yang, Jian-Sheng Wang, et al. 2D Single-Layer π-Conjugated Nickel Bis (dithiolene) Complex:
A Good-Electron-Poor-Phonon Thermoelectric Material. Advanced Electronic Materials 5.4 (2019), p. 1800892.
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[59] Ruijing Fu, Yaping Chen,Xue Yong, Zhiwei Ma, Lingrui Wang, Pengfei Lv, Siyu Lu, Guanjun Xiao, and Bo Zou.
Pressure-induced structural transition and band gap evolution of double perovskite Cs2AgBiBr6 nanocrystals.
Nanoscale 11.36 (2019), pp. 17004–17009.

[60] Xu Li, Xue Yong, Min Wu, Siyu Lu, Hanyu Liu, Sheng Meng, John S Tse, and Yinwei Li. Hard BN clathrate
superconductors. The Journal of Physical Chemistry Letters 10.10 (2019), pp. 2554–2560.

[61] Guangtao Liu, Xiaolei Feng, Linyan Wang, Simon AT Redfern, Xue Yong, Guoying Gao, and Hanyu Liu.
Theoretical investigation of the valence states in Au via the Au–F compounds under high pressure. Physical
Chemistry Chemical Physics 21.32 (2019), pp. 17621–17627.

[62] Yuan Liu, Xue Yong, Zhongyi Liu, Zhimin Chen, Zhenhui Kang, and Siyu Lu. Unified catalyst for efficient and
stable hydrogen production by both the electrolysis of water and the hydrolysis of ammonia borane. Advanced
Sustainable Systems 3.5 (2019), p. 1800161.

[63] Siyu Lu, Laizhi Sui, Yuan Liu, Xue Yong, Guanjun Xiao, Kaijun Yuan, Zhongyi Liu, Baozhong Liu, Bo Zou,
and Bai Yang. White photoluminescent Ti3C2 MXene quantum dots with two-photon fluorescence. Advanced
Science 6.9 (2019), p. 1801470.

[64] Siyu Lu, Laizhi Sui, Min Wu, Shoujun Zhu, Xue Yong, and Bai Yang. Graphitic nitrogen and high-crystalline
triggered strong photoluminescence and room-temperature ferromagnetism in carbonized polymer dots. Advanced
Science 6.2 (2019), p. 1801192.

[65] Young Jay Ryu, Choong-Shik Yoo, Jinhyuk Lim, Minseob Kim, Xue Yong, and John S Tse. High-Density
COHx Network Glass. The Journal of Physical Chemistry C 124.1 (2019), pp. 107–114.

[66] Xue Yong, Christian J Burnham, Niall J English, and John S Tse. Classical and path-integral molecular-
dynamics study on liquid water and ice melting using non-empirical TTM2. 1-F model. Molecular Physics
117.22 (2019), pp. 3241–3253.

[67] Weidong Li, Yuan Liu, Min Wu, Xiaolei Feng, Simon AT Redfern, Yuan Shang, Xue Yong, Tanglue Feng,
Kaifeng Wu, Zhongyi Liu, et al. Carbon-quantum-dots-loaded ruthenium nanoparticles as an efficient electro-
catalyst for hydrogen production in alkaline media. Advanced Materials 30.31 (2018), p. 1800676.

[68] Wen Shi, Gang Wu, Xue Yong, Tianqi Deng, Jian-Sheng Wang, Jin-Cheng Zheng, Jianwei Xu, Michael B
Sullivan, and Shuo-Wang Yang. Orbital-engineering-based screening of π-conjugated d8 transition-metal coordi-
nation polymers for high-performance n-type thermoelectric applications. ACS Applied Materials & Interfaces
10.41 (2018), pp. 35306–35315.

[69] Erol Yildirim, Gang Wu, Xue Yong, Teck Leong Qiang Tan, Zhu Xu, Jianwei Ouyang, Jianyong Wang, Jian-
Sheng Wang, and Shuo-Wang Yang. A Theoretical Mechanistic Study on Electrical Conductivity Enhancement
of DMSO Treated PEDOT:PSS. Journal of Materials Chemistry C (2018).

[70] Xue Yong, Wen Shi, Gang Wu, Shermin S Goh, Shiqiang Bai, Jian-Wei Xu, Jian-Sheng Wang, and Shuo-
Wang Yang. Tuning the thermoelectric performance of π–d conjugated nickel coordination polymers through
metal–ligand frontier molecular orbital alignment. Journal of Materials Chemistry A 6.40 (2018), pp. 19757–
19766.

[71] Xue Yong, John S Tse, and Jiuhua Chen. Mechanism of Chemical Reactions between SiO2 and CO2 under
Mantle Conditions. ACS Earth Space Chem (2018).

[72] Qingsen Zeng, Xiaoyu Zhang, Xiaolei Feng, Siyu Lu, Zhaolai Chen, Xue Yong, Simon AT Redfern, Haotong
Wei, Haiyu Wang, Huaizhong Shen, et al. Polymer-passivated inorganic cesium lead mixed-halide perovskites
for stable and efficient solar cells with high open-circuit voltage over 1.3 V. Advanced materials 30.9 (2018),
p. 1705393.

[73] Zdenek Futera, Xue Yong, Yuanming Pan, John S Tse, and Niall J English. Corrigendum to; Formation and
properties of water from quartz and hydrogen at high pressure and temperature;[Earth Planet. Sci. Lett. 461
(2017) 54-60]. Earth and Planetary Science Letters 471 (2017), pp. 199–199.

[74] Zdenek Futera, Xue Yong, Yuanming Pan, John S Tse, and Niall J English. Formation and properties of water
from quartz and hydrogen at high pressure and temperature. Earth and Planetary Science Letters 461 (2017),
pp. 54–60.

[75] Chuanlong Lin, Xue Yong, John S Tse, Jesse S Smith, Stanislav V Sinogeikin, Curtis Kenney-Benson, and
Guoyin Shen. Kinetically controlled two-step amorphization and amorphous-amorphous transition in ice. Physical
Review Letters 119.13 (2017), p. 135701.

[76] Hanyu Liu, Xue Yong, Yansun Yao, John S Tse, and Choong-Shik Yoo. Reply to Datchi et al.: Recovered
phase CO2-V at low temperature and a newly predicted 3D-extended CO2 phase. Proceedings of the National
Academy of Sciences 114.5 (2017), E658–E659.

[77] Siyu Lu, Guanjun Xiao, Laizhi Sui, Tanglue Feng, Xue Yong, Shoujun Zhu, Baojun Li, Zhongyi Liu, Bo Zou,
Mingxing Jin, et al. Piezochromic carbon dots with two-photon fluorescence. Angewandte Chemie 129.22 (2017),
pp. 6283–6287.
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[78] Young-Jay Ryu, Choong-Shik Yoo, Minseob Kim, Xue Yong, John Tse, Sung Keun Lee, and Eun Jeong Kim.
Hydrogen-doped polymeric carbon monoxide at high pressure. The Journal of Physical Chemistry C 121.18
(2017), pp. 10078–10086.

[79] Xue Yong, John S Tse, and Niall J English. optPBE-vdW density functional theory study of liquid water and
pressure-induced structural evolution in ice Ih. Canadian Journal of Chemistry 95.11 (2017), pp. 1205–1211.

[80] Xue Yong, John S Tse, and Choong Shik Yoo. Solid-State Polymerization of CO2 from Catalytic Photoexci-
tation: An Ab Initio Molecular Dynamics Study. The Journal of Physical Chemistry C 121.1 (2017), pp. 115–
122.

[81] Q Zeng, X Zhang, Xiaolei Feng, S Lu, Z Chen, X Yong, SAT Redfern, H Wei, H Wang, W Zheng, et al.
Polymer-passivated inorganic CsPbI2Br perovskites toward efficient photovoltaics with low energy losses. Ad-
vanced Materials 30.9 (2017).

[82] John Tse and Xue Yong. “High Pressure-High Temperature Reactions of CO2–SiO2 Systems”. Twenty-sixth
Annual Goldschmidt Conference. 2016, p. 3185.

[83] Xue Yong. “Theoretical study on phase transitions and chemical reactions of selected materials under high
pressure”. PhD thesis. 2016.

[84] Xue Yong, Hanyu Liu, Min Wu, Yansun Yao, John S Tse, Ranga Dias, and Choong-Shik Yoo. Crystal struc-
tures and dynamical properties of dense CO2. Proceedings of the National Academy of Sciences 113.40 (2016),
pp. 11110–11115.

[85] Yansun Yao, Xue Yong, John S Tse, and Michael J Greschner. Dihydrogen bonding in compressed ammonia
borane and its roles in structural stability. The Journal of Physical Chemistry C 118.51 (2014), pp. 29591–29598.

[86] Xue Yong and JingPing Zhang. Theoretical investigations for organic solar cells. Materials Technology 28.1-2
(2013), pp. 40–64.

[87] Bo Li, Jingping Zhang, Xue Yong, Wenliang Li, and Yiying Zheng. The low spin II fragment with homoleptic
1, 10-phenanthroline ligands: synthesis, structures, DFT investigations, and magnetic properties. Dalton Trans-
actions 40.17 (2011), pp. 4459–4464.

[88] Xue Yong and Jingping Zhang. A rational design strategy for donors in organic solar cells: the conjugated
planar molecules possessing anisotropic multibranches and intramolecular charge transfer. Journal of Materials
Chemistry 21.30 (2011), pp. 11159–11166.

Teaching Experience

• University of Liverpool: ELEC191 – Mathematics A for Electrical Engineers (2024, 2025)
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