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Radiation Chemistry in Environmental Transmission Electron Microscopy https://pubs.acs.org/doi/10.1021/acsnano.4c18504

Koo, Kunmo; Chellam, Nikhil S; Shim, Sangyoon; Mirkin, Chad A; Schatz, 
George C; Hu, Xiaobing; Dravid, Vinayak P , Radiation Chemistry in 
Environmental Transmission Electron Microscopy, 2025, ACS Nano, https://
doi.org/10.1021/acsnano.4c18504

Ultrafine metal nanoparticles isolated on oxide nano-islands as exceptional 
sintering-resistant catalysts https://www.nature.com/articles/s41563-025-02134-9

Zhou, Tao; Li, Xu; Zhao, Jiankang; Luo, Lei; Wang, Yanru; Xiao, Zizhen; Hu, 
Sunpei; Wang, Ruyang; Zhao, Zekun; Liu, Chengyuan; Wu, Wenlong; Li, 
Hongliang; Zhang, Zhirong; Zhao, Long; Yan, Han; Zeng, Jie , Ultrafine metal 
nanoparticles isolated on oxide nano-islands as exceptional sintering-
resistant catalysts, 2025, Nature Materials, 10.1038/s41563-025-02134-9

Operando Analysis of Dynamic Structural Changes on Rh Nanoparticle 
Surfaces During Catalytic Reduction of No Using an Environmental High-
Voltage Electron Microscope–Quadrupole Mass Spectrometer

https://www.sciencedirect.com/science/article/pii/S1748013225000799

Tang, Longshu; Tanaka, Hiromochi; Arai, Shigeo; Higuchi, Tetsuo; Muto, 
Shunsuke , Operando Analysis of Dynamic Structural Changes on 
Rh Nanoparticle Surfaces During Catalytic Reduction of No Using an 
Environmental High-Voltage Electron Microscope–Quadrupole Mass 
Spectrometer, 2025, Nano Today, 10.1016/j.nantod.2025.102707

Insights on Morphology and Thermal Stability of Hollow Pt Nanospheres by 
In Situ Environmental TEM https://www.mdpi.com/1420-3049/30/4/792

Rezkallah, Josephine; Sauvage, Xavier; Witulski, Bernhard; Moldovan, 
Simona , Insights on Morphology and Thermal Stability of Hollow Pt 
Nanospheres by In Situ Environmental TEM, 2025, Molecules, https://doi.
org/10.3390/molecules30040792

In Situ Gas-Phase 4D-STEM for Strain Mapping during Hydride Formation in 
Palladium Nanocubes https://pubs.acs.org/doi/10.1021/acs.nanolett.5c00702

Perxés Perich, Marta; Lankman, Jan-Willem; Keijzer, Claudia J.; Van Der 
Hoeven, Jessi E. S. , In Situ Gas-Phase 4D-STEM for Strain Mapping during 
Hydride Formation in Palladium Nanocubes, 2025, Nano Letters, 10.1021/
acs.nanolett.5c00702

A Model Approach to Uncover the Role of the IrO x  Crystallographic 
Structure and Chemistry on OER Activity and Stability via Annealing a 
Sacrificial Template

https://pubs.acs.org/doi/10.1021/acscatal.4c06396

Clauss, Delphine; Martin, Vincent; Nelayah, Jaysen; Chattot, Raphaël; 
Bordet, Pierre; Drnec, Jakub; Mirolo, Marta; Dubau, Laetitia; Maillard, 
Frédéric , A Model Approach to Uncover the Role of the IrO x  
Crystallographic Structure and Chemistry on OER Activity and Stability 
via Annealing a Sacrificial Template, 2025, ACS Catalysis, 10.1021/
acscatal.4c06396

In situ and operando TEM study of Pt-based hollow nanocatalysts: Tracking 
morphological changes and reaction products during CO2 hydrogenation https://linkinghub.elsevier.com/retrieve/pii/S0926337325006204

Rezkallah, Josephine; Moldovan, Simona; Sauvage, Xavier , In situ 
and operando TEM study of Pt-based hollow nanocatalysts: Tracking 
morphological changes and reaction products during CO2 hydrogenation, 
2025, Applied Catalysis B: Environment and Energy, 10.1016/j.
apcatb.2025.125637

In Situ Dynamic Structural Changes of Ruthenium-Loaded MoO3 for 
Photothermal Catalytic CO2 Reduction https://pubs.acs.org/doi/10.1021/acscatal.5c02307

Chu, Dongdong; Xu, Mingkai; Zou, Yunjie; Xing, Chao; Sun, Dayu; Ling, 
Lan , In Situ Dynamic Structural Changes of Ruthenium-Loaded MoO3 
for Photothermal Catalytic CO2 Reduction, 2025, ACS Catalysis, 10.1021/
acscatal.5c02307

Visualizing the substrate-dependent structural evolution of Na2WO4 via 
in-situ transmission electron microscopy https://linkinghub.elsevier.com/retrieve/pii/S1748013225001239

Wei, Kunkun; Ren, Yutao; Zhao, Yilin; Liu, Fangwei; Chen, Xutao; Wang, 
Yue; Zou, Shihui; Liu, Chengyuan; Pan, Yang; Huang, Jianguo; Yuan, 
Wentao; Han, Zhongkang; Wang, Yong; Fan, Jie , Visualizing the substrate-
dependent structural evolution of Na2WO4 via in-situ transmission 
electron microscopy, 2025, Nano Today, 10.1016/j.nantod.2025.102751

Temperature-dependent carbon shell engineering for highly durable Pt@C 
catalysts in the oxygen reduction reaction https://linkinghub.elsevier.com/retrieve/pii/S0169433225007573

Park, Eunbi; Lee, Eunjik; Han, Jungmin; Whang, Youngjoo; Kwon, Yongmin; 
Kim, Narim; An, Byeong-Seon; Jung, Namgee; Park, Gu-Gon , Temperature-
dependent carbon shell engineering for highly durable Pt@C catalysts in 
the oxygen reduction reaction, 2025, Applied Surface Science, 10.1016/j.
apsusc.2025.163043

Traversing the Periodic Table through PhaseiSeparating Nanoreactors https://advanced.onlinelibrary.wiley.com/doi/10.1002/adma.202500088
Wahl, Carolin B.; Swisher, Jordan H.; Smith, Peter T.; Dravid, Vinayak P.; 
Mirkin, Chad A. , Traversing the Periodic Table through PhaseiSeparating 
Nanoreactors, 2025, Advanced Materials, 10.1002/adma.202500088

Harnessing Zn-volatility for compositional tuning in PtZn nanoalloy catalysts https://linkinghub.elsevier.com/retrieve/pii/S1748013225001185

Yao, Bingqing; Xu, Chaokai; Tang, Yaxin; Du, Yankun; Tan, Shengdong; Dai, 
Sheng; Luo, Guangfu; He, Qian , Harnessing Zn-volatility for compositional 
tuning in PtZn nanoalloy catalysts, 2025, Nano Today, 10.1016/j.
nantod.2025.102746

In Situ Quantitative Imaging of Nonuniformly Distributed Molecules in 
Zeolites https://doi.org/10.1021/jacs.5c07054

Xiong, Hao; Wang, Yi-Chi; Liang, Xiaoyu; Zhao, Mingyu; Tian, Guo; Wang, 
Guowei; Gu, Lin; Chen, Xiao; Wei, Fei , In Situ Quantitative Imaging of 
Nonuniformly Distributed Molecules in Zeolites, 2025, Journal of the 
American Chemical Society, 10.1021/jacs.5c07054
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Impact of palladium/palladium hydride conversion on electrochemical CO2 
reduction via in-situ transmission electron microscopy and diffraction https://www.nature.com/articles/s41467-024-45096-3

Abdellah, Ahmed M.; Ismail, Fatma; Siig, Oliver W.; Yang, Jie; Andrei, 
Carmen M.; DiCecco, Liza-Anastasia; Rakhsha, Amirhossein; Salem, 
Kholoud E.; Grandfield, Kathryn; Bassim, Nabil; Black, Robert; Kastlunger, 
Georg; Soleymani, Leyla; Higgins, Drew , Impact of palladium/
palladium hydride conversion on electrochemical CO2 reduction via 
in-situ transmission electron microscopy and diffraction, 2024, Nature 
Communications, 10.1038/s41467-024-45096-3

An In Situ TEM Study of the Influence of Water Vapor on Reduction of Nickel 
Phyllosilicate – Retarded Growth of Metal Nanoparticles at Higher Rates https://onlinelibrary.wiley.com/doi/10.1002/smll.202401009

Turner, Savannah. J.; Visser, Nienke. L.; Dalebout, Remco; Wezendonk, 
Dennie F. L.; De Jongh, Petra E.; De Jong, Krijn P. , An In Situ TEM Study 
of the Influence of Water Vapor on Reduction of Nickel Phyllosilicate – 
Retarded Growth of Metal Nanoparticles at Higher Rates, 2024, Small, 
10.1002/smll.202401009

Tuning the Size of TiO 2 -Supported Co Nanoparticle Fischer–Tropsch 
Catalysts Using Mn Additions https://pubs.acs.org/doi/10.1021/acscatal.4c02721

Lindley, Matthew; Stishenko, Pavel; Crawley, James W. M.; Tinkamanyire, 
Fred; Smith, Matthew; Paterson, James; Peacock, Mark; Xu, Zhuoran; 
Hardacre, Christopher; Walton, Alex S.; Logsdail, Andrew J.; Haigh, 
Sarah J. , Tuning the Size of TiO 2 -Supported Co Nanoparticle Fischer–
Tropsch Catalysts Using Mn Additions, 2024, ACS Catalysis, 10.1021/
acscatal.4c02721

Sintering Mechanism of Pt/Al 2 O 3 in Complex Emission Gases Elucidated 
via In Situ Environmental STEM https://pubs.acs.org/doi/10.1021/acsmaterialslett.4c00422

Smith, Jacob; Liccardo, Gennaro; Cendejas, Melissa C.; Stone, Michael; 
Mandal, Shyama; Abild-Pedersen, Frank; Cargnello, Matteo; Chi, Miaofang , 
Sintering Mechanism of Pt/Al 2 O 3 in Complex Emission Gases Elucidated 
via In Situ Environmental STEM, 2024, ACS Materials Letters, 10.1021/
acsmaterialslett.4c00422

New solvothermal flow synthesis of strontium titanate nanoparticles based 
on the use of acetylacetonate precursors in water/ethanol mixture https://linkinghub.elsevier.com/retrieve/pii/S0896844624001888

Dandre, A.; Philippot, G.; Maglione, M.; Bassat, J.M.; Baaziz, W.; Ersen, 
O.; Aymonier, C. , New solvothermal flow synthesis of strontium titanate 
nanoparticles based on the use of acetylacetonate precursors in water/
ethanol mixture, 2024, The Journal of Supercritical Fluids, 10.1016/j.
supflu.2024.106353

Investigating Palladium Nanoparticle Morphogenesis on Zeolite for Passive 
NO  x  Adsorption via In Situ Transmission Electron Microscopy Analysis 
under Hydrothermal Conditions

https://pubs.acs.org/doi/10.1021/acsanm.4c00429

Pulinthanathu Sree, Sreeprasanth; Smet, Sam; Bellani, Claudio; Geerts-
Claes, Hannelore; Straubinger, Rainer; Seo, Jin Won; Martens, Johan , 
Investigating Palladium Nanoparticle Morphogenesis on Zeolite for Passive 
NO  x  Adsorption via In Situ Transmission Electron Microscopy Analysis 
under Hydrothermal Conditions, 2024, ACS Applied Nano Materials, 
10.1021/acsanm.4c00429

Balancing act: influence of Cu content in NiCu/C catalysts for methane 
decomposition https://pubs.rsc.org/en/content/articlelanding/2024/ma/d4ma00138a

Schoemaker, Suzan E.; Bismeijer, Stefan; Wezendonk, Dennie F. L.; 
Meeldijk, Johannes D.; Welling, Tom A. J.; De Jongh, Petra E. , Balancing act: 
influence of Cu content in NiCu/C catalysts for methane decomposition, 
2024, Materials Advances, 10.1039/D4MA00138A

Synthesis of uniform Fe2O3@Y2O3 yolk−shell nanoreactors as chemical 
looping oxygen carriers https://www-sciencedirect-com/science/article/pii/S0926337324002492

Fan, Qianwenhao; Tan, Mingwu; Yao, Bingqing; Saqline, Syed; Tao, 
Longgang; He, Qian; Liu, Wen , Synthesis of uniform Fe2O3@Y2O3 yolk−
shell nanoreactors as chemical looping oxygen carriers, 2024, Applied 
Catalysis B: Environment and Energy, 10.1016/j.apcatb.2024.123935

Liquid metals for boosting stability of zeolite catalysts in the conversion of 
methanol to hydrocarbons https://www.nature.com/articles/s41467-024-46232-9

Zhou, Yong; Santos, Sara; Shamzhy, Mariya; Marinova, Maya; Blanchenet, 
Anne-Marie; Kolyagin, Yury G.; Simon, Pardis; Trentesaux, Martine; Sharna, 
Sharmin; Ersen, Ovidiu; Zholobenko, Vladimir L.; Saeys, Mark; Khodakov, 
Andrei Y.; Ordomsky, Vitaly V. , Liquid metals for boosting stability of 
zeolite catalysts in the conversion of methanol to hydrocarbons, 2024, 
Nature Communications, 10.1038/s41467-024-46232-9

Oscillatory phase transition induced structural extension during iron oxide 
reduction https://linkinghub.elsevier.com/retrieve/pii/S2667325824000037

Fu, Haoyang; Chen, Qingze; Min, Benzhi; Li, Shuzhou; Chen, Xiaodong; Ling, 
Lan , Oscillatory phase transition induced structural extension during iron 
oxide reduction, 2024, Fundamental Research, 10.1016/j.fmre.2023.10.023

Synthesis of core@shell catalysts guided by Tammann temperature https://www.nature.com/articles/s41467-024-44705-5

Xiong, Pei; Xu, Zhihang; Wu, Tai-Sing; Yang, Tong; Lei, Qiong; Li, Jiangtong; 
Li, Guangchao; Yang, Ming; Soo, Yun-Liang; Bennett, Robert David; Lau, 
Shu Ping; Tsang, Shik Chi Edman; Zhu, Ye; Li, Molly Meng-Jung , Synthesis 
of core@shell catalysts guided by Tammann temperature, 2024, Nature 
Communications, 10.1038/s41467-024-44705-5

Elucidating the Reaction Pathway in the Ammonolysis of MoO 3 via In Situ 
Powder X-ray Diffraction and Transmission Electron Microscopy https://pubs.acs.org/doi/10.1021/acs.chemmater.3c01344

Zhang, Chi; Goldfine, Elise A.; He, Kun; Wenderott, Jill K.; Pandey, Shobhit 
A.; Dos Reis, Roberto; Shen, Jiahong; Wolverton, Chris; Bedzyk, Michael 
J.; Poeppelmeier, Kenneth R.; Dravid, Vinayak P.; Haile, Sossina M. , 
Elucidating the Reaction Pathway in the Ammonolysis of MoO 3 via In Situ 
Powder X-ray Diffraction and Transmission Electron Microscopy, 2024, 
Chemistry of Materials, 10.1021/acs.chemmater.3c01344

Pure-water-fed, electrocatalytic CO2 reduction to ethylene beyond 1,000 h 
stability at 10 A https://www.nature.com/articles/s41560-023-01415-4

She, Xiaojie; Zhai, Lingling; Wang, Yifei; Xiong, Pei; Li, Molly Meng-Jung; 
Wu, Tai-Sing; Wong, Man Chung; Guo, Xuyun; Xu, Zhihang; Li, Huaming; 
Xu, Hui; Zhu, Ye; Tsang, Shik Chi Edman; Lau, Shu Ping , Pure-water-fed, 
electrocatalytic CO2 reduction to ethylene beyond 1,000 h stability at 10 A, 
2024, Nature Energy, 10.1038/s41560-023-01415-4
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Ultrasound-Driven enhancement of Pt/C catalyst stability in oxygen 
reduction reaction https://linkinghub.elsevier.com/retrieve/pii/S135041772300442X

Lee, Hyunjoon; Park, Eunbi; Lee, Eunjik; Lim, Iksung; Yang, Tae-Hyun; 
Park, Gu-Gon , Ultrasound-Driven enhancement of Pt/C catalyst stability 
in oxygen reduction reaction, 2024, Ultrasonics Sonochemistry, 10.1016/j.
ultsonch.2023.106730

Key role of paracrystalline motifs on iridium oxide surfaces for acidic water 
oxidation https://www.nature.com/articles/s41929-024-01187-4

Lu, Bingzhang; Wahl, Carolin; Dos Reis, Roberto; Edgington, Jane; Lu, Xiao 
Kun; Li, Ruihan; Sweers, Matthew E.; Ruggiero, Brianna; Gunasooriya, G. T. 
Kasun Kalhara; Dravid, Vinayak; Seitz, Linsey C. , Key role of paracrystalline 
motifs on iridium oxide surfaces for acidic water oxidation, 2024, Nature 
Catalysis, 10.1038/s41929-024-01187-4

A catalyst family of high-entropy alloy atomic layers with square atomic 
arrangements comprising iron- and platinum-group metals https://www.science.org/doi/10.1126/sciadv.adl3693

Wu, Cheng-Yu; Hsiao, Yueh-Chun; Chen, Yi; Lin, Kun-Han; Lee, Tsung-Ju; 
Chi, Chong-Chi; Lin, Jui-Tai; Hsu, Liang-Ching; Tsai, Hsin-Jung; Gao, Jia-Qi; 
Chang, Chun-Wei; Kao, I-Ting; Wu, Chia-Ying; Lu, Ying-Rui; Pao, Chih-
Wen; Hung, Sung-Fu; Lu, Ming-Yen; Zhou, Shan; Yang, Tung-Han , A 
catalyst family of high-entropy alloy atomic layers with square atomic 
arrangements comprising iron- and platinum-group metals, 2024, Science 
Advances, 10.1126/sciadv.adl3693

Engineering Asymmetric Strain within C-Shaped CeO 2 Nanofibers for 
Stabilizing Sub-3 nm Pt Clusters against Sintering https://pubs.acs.org/doi/10.1021/acsami.4c08126

Fu, Wanlin; Yu, Ying; Yin, Kuibo; Li, Zhihui; Tang, Mingyu; Tian, Jilan; Wei, 
Guanzhao; Zhou, Shiming; Sun, Yueming; Dai, Yunqian , Engineering 
Asymmetric Strain within C-Shaped CeO 2 Nanofibers for Stabilizing Sub-3 
nm Pt Clusters against Sintering, 2024, ACS Applied Materials & Interfaces, 
10.1021/acsami.4c08126

Elucidating the Mechanism of IroniCatalyzed Graphitization: The First 
Observation of Homogeneous SolidiState Catalysis https://onlinelibrary.wiley.com/doi/10.1002/adma.202404170

Hunter, Robert D.; Takeguchi, Masaki; Hashimoto, Ayako; Ridings, Kannan 
M.; Hendy, Shaun C.; Zakharov, Dmitri; Warnken, Nils; Isaacs, Jack; 
FernandeziMuñoz, Sol; RamireziRico, Joaquín; Schnepp, Zoe , Elucidating 
the Mechanism of IroniCatalyzed Graphitization: The First Observation of 
Homogeneous SolidiState Catalysis, 2024, Advanced Materials, 10.1002/
adma.202404170

Direct in-situ imaging of electrochemical corrosion of Pd-Pt core-shell 
electrocatalysts https://www.nature.com/articles/s41467-024-49434-3

Shi, Fenglei; Tieu, Peter; Hu, Hao; Peng, Jiaheng; Zhang, Wencong; Li, Fan; 
Tao, Peng; Song, Chengyi; Shang, Wen; Deng, Tao; Gao, Wenpei; Pan, 
Xiaoqing; Wu, Jianbo , Direct in-situ imaging of electrochemical corrosion of 
Pd-Pt core-shell electrocatalysts, 2024, Nature Communications, 10.1038/
s41467-024-49434-3

Quasiiin situ Observation of MnO 2 Nanorods by Electrochemical 
Transmission Electron Microscopy for Oxygen Reduction Reaction Process https://onlinelibrary.wiley.com/doi/10.1002/aesr.202300229

Han, Zengyu; Roslie, Hany; Tan, Shu Fen; Wu, Dongshuang , Quasiiin situ 
Observation of MnO 2 Nanorods by Electrochemical Transmission Electron 
Microscopy for Oxygen Reduction Reaction Process, 2024, Advanced 
Energy and Sustainability Research, 10.1002/aesr.202300229

Insights into the nucleation and growth of BiOCl nanoparticles by in situ 
X-ray pair distribution function analysis and in situ liquid cell TEM https://pubs.rsc.org/en/content/articlelanding/2024/nr/d4nr01749h

Gordon, Matthew N.; Junkers, Laura S.; Googasian, Jack S.; Mathiesen, Jette 
K.; Zhan, Xun; Morgan, David Gene; Jensen, Kirsten M. Ø; Skrabalak, Sara E. 
, Insights into the nucleation and growth of BiOCl nanoparticles by in situ 
X-ray pair distribution function analysis and in situ liquid cell TEM, 2024, 
Nanoscale, 10.1039/D4NR01749H

Dynamic Evolution of Copper Nanowires during CO 2 Reduction Probed by 
Operando Electrochemical 4D-STEM and X-ray Spectroscopy https://pubs.acs.org/doi/10.1021/jacs.4c06480

Yang, Yao; Shi, Chuqiao; Feijóo, Julian; Jin, Jianbo; Chen, Chubai; Han, 
Yimo; Yang, Peidong , Dynamic Evolution of Copper Nanowires during 
CO 2 Reduction Probed by Operando Electrochemical 4D-STEM and X-ray 
Spectroscopy, 2024, Journal of the American Chemical Society, 10.1021/
jacs.4c06480

Steering acidic oxygen reduction selectivity of single-atom catalysts through 
the second sphere effect https://www.nature.com/articles/s41467-024-55116-x

Zou, Haiyuan; Shu, Siyan; Yang, Wenqiang; Chu, You-chiuan; Cheng, 
Minglun; Dong, Hongliang; Liu, Hong; Li, Fan; Hu, Junhui; Wang, Zhenbin; 
Liu, Wei; Chen, Hao Ming; Duan, Lele , Steering acidic oxygen reduction 
selectivity of single-atom catalysts through the second sphere effect, 2024, 
Nature Communications, 10.1038/s41467-024-55116-x

The role of surface substitution in the atomic disorder-to-order phase transition 
in multi-component core–shell structures https://www.nature.com/articles/s41467-024-54104-5

Zhang, Wencong; Li, Fan; Li, Yi; Song, Anran; Yang, Kun; Wu, Dongchang; 
Shang, Wen; Yao, Zhenpeng; Gao, Wenpei; Deng, Tao; Wu, Jianbo , The role 
of surface substitution in the atomic disorder-to-order phase transition 
in multi-component core–shell structures, 2024, Nature Communications, 
10.1038/s41467-024-54104-5

Reversibility in Structural Dynamics on Pt–Ni Bimetallic Nanocrystals under 
Redox Conditions https://chemistry-europe.onlinelibrary.wiley.com/doi/10.1002/cctc.202401082

Song, Yejin; Kim, Taek-Seung; Kim, Daeho; Han, Jaebeom; Lee, Han-Koo; 
Park, Jeong Young , Reversibility in Structural Dynamics on Pt–Ni Bimetallic 
Nanocrystals under Redox Conditions, 2024, ChemCatChem, 10.1002/
cctc.202401082

The effect of catalyst precursors on the mechanism of iron-catalysed 
graphitization of cellulose https://xlink.rsc.org/?DOI=D4SU00365A

Hayward, Emily C.; Smales, Glen J.; Pauw, Brian R.; Takeguchi, Masaki; 
Kulak, Alexander; Hunter, Robert D.; Schnepp, Zoe , The effect of catalyst 
precursors on the mechanism of iron-catalysed graphitization of cellulose, 
2024, RSC Sustainability, 10.1039/D4SU00365A
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AtomiciScale Insights Into the Thermal Stability of HighiEntropy Nanoalloys https://onlinelibrary.wiley.com/doi/10.1002/adma.202414510

Krouna, Syrine; Acheche, Anissa; Wang, Guillaume; Pena, Nathaly Ortiz; 
Gatti, Riccardo; Ricolleau, Christian; Amara, Hakim; Nelayah, Jaysen; 
Alloyeau, Damien , AtomiciScale Insights Into the Thermal Stability 
of HighiEntropy Nanoalloys, 2024, Advanced Materials, 10.1002/
adma.202414510

Unraveling the adsorption-limited hydrogen oxidation reaction at palladium 
surface via in situ electron microscopy https://pnas.org/doi/10.1073/pnas.2408277121

Liu, Yukun; Koo, Kunmo; Mao, Zugang; Fu, Xianbiao; Hu, Xiaobing; Dravid, 
Vinayak P. , Unraveling the adsorption-limited hydrogen oxidation reaction 
at palladium surface via in situ electron microscopy, 2024, Proceedings of 
the National Academy of Sciences, 10.1073/pnas.2408277121

Local Hydrogen Concentration and Distribution in Pd Nanoparticles: An In 
Situ STEMiEELS Approach https://onlinelibrary.wiley.com/doi/10.1002/smll.202407092

Korneychuk, Svetlana; Wagner, Stefan; Rohleder, Darius; Vana, Philipp; 
Pundt, Astrid , Local Hydrogen Concentration and Distribution in Pd 
Nanoparticles: An In Situ STEMiEELS Approach, 2024, Small, 10.1002/
smll.202407092

Multimodal Insights of Regeneration Dynamics of Spent Bimetallic Catalysts 
by Full Field Hyperspectral QuickiEXAFS Imaging and Environmental 
Transmission Electron Microscopy

https://chemistry-europe.onlinelibrary.wiley.com/doi/10.1002/cctc.202400352

Briois, Valérie; Nelayah, Jaysen; La Fontaine, Camille; Roudenko, Olga; 
Beauvois, Anthony; Ribeiro Passos, Aline; Alloyeau, Damien , Multimodal 
Insights of Regeneration Dynamics of Spent Bimetallic Catalysts by Full 
Field Hyperspectral QuickiEXAFS Imaging and Environmental Transmission 
Electron Microscopy, 2024, ChemCatChem, 10.1002/cctc.202400352

Layer-by-layer growth of bilayer graphene single-crystals enabled by 
proximity catalytic activity https://linkinghub.elsevier.com/retrieve/pii/S1748013224003384

Zhang, Zhihong; Zhou, Linwei; Chen, Zhaoxi; Jaroš, Antonín; Kolíbal, 
Miroslav; Bábor, Petr; Zhang, Quanzhen; Yan, Changlin; Qiao, Ruixi; Zhang, 
Qing; Zhang, Teng; Wei, Wei; Cui, Yi; Qiao, Jingsi; Liu, Liwei; Bao, Lihong; 
Yang, Haitao; Cheng, Zhihai; Wang, Yeliang; Wang, Enge; Liu, Zhi; Willinger, 
Marc; Gao, Hong-Jun; Liu, Kaihui; Ji, Wei; Wang, Zhu-Jun , Layer-by-layer 
growth of bilayer graphene single-crystals enabled by proximity catalytic 
activity, 2024, Nano Today, 10.1016/j.nantod.2024.102482

Formation of CoreiShell Ir@TiO 2 Nanoparticles through Hydrogen 
Treatment as Acidic Oxygen Evolution Reaction Catalysts https://onlinelibrary.wiley.com/doi/10.1002/adfm.202408848

Park, Jihyeon; Liu, Eric; Angizi, Shayan; Abdellah, Ahmed; Kirici, Ecem 
Yelekli; Higgins, Drew , Formation of CoreiShell Ir@TiO 2 Nanoparticles 
through Hydrogen Treatment as Acidic Oxygen Evolution Reaction 
Catalysts, 2024, Advanced Functional Materials, 10.1002/adfm.202408848

Highly stable and active catalyst in fuel cells through surface atomic 
ordering https://www.science.org/doi/10.1126/sciadv.ado4935

Ma, Yanling; Peng, Jiaheng; Tian, Jiakang; Gao, Wenpei; Xu, Jialiang; Li, Fan; 
Tieu, Peter; Hu, Hao; Wu, Yi; Chen, Wenlong; Pan, Lei; Shang, Wen; Tao, 
Peng; Song, Chengyi; Zhu, Hong; Pan, Xiaoqing; Deng, Tao; Wu, Jianbo 
, Highly stable and active catalyst in fuel cells through surface atomic 
ordering, 2024, Science Advances, 10.1126/sciadv.ado4935

Operando studies reveal active Cu nanograins for CO2 electroreduction https://www.nature.com/articles/s41586-022-05540-0

Yang, Yao; Louisia, Sheena; Yu, Sunmoon; Jin, Jianbo; Roh, Inwhan; Chen, 
Chubai; Fonseca Guzman, Maria V.; Feijóo, Julian; Chen, Peng-Cheng; 
Wang, Hongsen; Pollock, Christopher J.; Huang, Xin; Shao, Yu-Tsun; Wang, 
Cheng; Muller, David A.; Abruña, Héctor D.; Yang, Peidong , Operando 
studies reveal active Cu nanograins for CO2 electroreduction, 2023, 
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controlled combustion of amino-organic compounds, 2023, Journal of 
Catalysis, 10.1016/j.jcat.2023.115106



HETEROGENEOUS CATALYSIS - August 2025

HETEROGENEOUS CATALYSIS
BIBLIOGRAPHY — JOURNAL ARTICLES

TITLE WEB LINK CITATIONS

Protochips
Creating the Connected Lab

Carbon Nanofiber Growth Rates on NiCu Catalysts: Quantitative Coupling of 
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atomic restructuring https://linkinghub.elsevier.com/retrieve/pii/S0926337323003478

Kim, Taek-Seung; Choi, Hyuk; Kim, Daeho; Song, Hee Chan; Oh, Yusik; 
Jeong, Beomgyun; Lee, Jouhahn; Kim, Ki-Jeong; Shin, Jae Won; Byon, Hye 
Ryung; Ryoo, Ryong; Kim, Hyun You; Park, Jeong Young , Catalytic boosting 
on AuCu bimetallic nanoparticles by oxygen-induced atomic restructuring, 
2023, Applied Catalysis B: Environmental, 10.1016/j.apcatb.2023.122704



HETEROGENEOUS CATALYSIS - August 2025

HETEROGENEOUS CATALYSIS
BIBLIOGRAPHY — JOURNAL ARTICLES

TITLE WEB LINK CITATIONS

Protochips
Creating the Connected Lab

Atomization driven crystalline nanocarbon based single-atom catalysts for 
superior oxygen electroreduction https://linkinghub.elsevier.com/retrieve/pii/S0926337322011134
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oxygen electroreduction, 2023, Applied Catalysis B: Environmental, 
10.1016/j.apcatb.2022.122172

Atomic Imaging of Zeolites and Confined Single Molecules by iDPC-STEM https://pubs.acs.org/doi/10.1021/acscatal.3c02270
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Hu, Yang; Zheng, Yao; Jin, Jing; Wang, Yantao; Peng, Yong; Yin, Jie; Shen, 
Wei; Hou, Yichao; Zhu, Liu; An, Li; Lu, Min; Xi, Pinxian; Yan, Chun-Hua , 
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Operando Resonant Soft X-ray Scattering Studies of Chemical Environment 
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In situ imaging of the sorption-induced subcell topological flexibility of a 
rigid zeolite framework https://www.science.org/doi/10.1126/science.abn7667
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High-Entropy-Alloy Nanocrystal Based Macro- and Mesoporous Materials https://pubs.acs.org/doi/10.1021/acsnano.2c05465
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Cu segregation in Au-Cu nanoparticles exposed to hydrogen atmospheric 
pressure: how is fcc symmetry maintained? https://pubs.rsc.org/en/content/articlelanding/2022/fd/d2fd00130f

Wang, Qing; Nassereddine, Abdallah; Loffreda, David; Ricolleau, Christian; 
Alloyeau, Damien; Louis, Catherine; Delannoy, Laurent; Nelayah, Jaysen; 
Guesmi, Hazar , Cu segregation in Au-Cu nanoparticles exposed to 
hydrogen atmospheric pressure: how is fcc symmetry maintained?, 2022, 
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Atomic imaging of zeolite-confined single molecules by electron microscopy https://www.nature.com/articles/s41586-022-04876-x
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Lazić, Ivan; Qian, Weizhong; Wei, Fei , Atomic imaging of zeolite-confined 
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Polymer-Mediated Particle Coarsening within Hollow Silica Shell 
Nanoreactors https://pubs.acs.org/doi/10.1021/acs.chemmater.2c00510
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Mirkin, Chad A. , Polymer-Mediated Particle Coarsening within Hollow 
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Visualizing the Formation of High-Entropy Fluorite Oxides from an 
Amorphous Precursor at Atomic Resolution https://pubs.acs.org/doi/10.1021/acsnano.2c09760
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Wang, Hongjie; Gao, Wenpei , Visualizing the Formation of High-Entropy 
Fluorite Oxides from an Amorphous Precursor at Atomic Resolution, 2022, 
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Galvanic Restructuring of Exsolved Nanoparticles for Plasmonic and 
Electrocatalytic Energy Conversion https://onlinelibrary.wiley.com/doi/10.1002/smll.202201106

Kang, Xiaolan; Reinertsen, Vilde Mari; Both, Kevin Gregor; Galeckas, 
Augustinas; Aarholt, Thomas; Prytz, Øystein; Norby, Truls; Neagu, Dragos; 
Chatzitakis, Athanasios , Galvanic Restructuring of Exsolved Nanoparticles 
for Plasmonic and Electrocatalytic Energy Conversion, 2022, Small, 
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Quantitative Characterization of the Thermally Driven Alloying State in 
Ternary Ir–Pd–Ru Nanoparticles https://pubs.acs.org/doi/10.1021/acsnano.1c10414

Tran, Xuan Quy; Aso, Kohei; Yamamoto, Tomokazu; Yang, Wenhui; Kono, 
Yoshiki; Kusada, Kohei; Wu, Dongshuang; Kitagawa, Hiroshi; Matsumura, 
Syo , Quantitative Characterization of the Thermally Driven Alloying 
State in Ternary Ir–Pd–Ru Nanoparticles, 2022, ACS Nano, 10.1021/
acsnano.1c10414

Dividing distribution of Ni nanoparticles on the surfaces of collapsed multi-
walled carbon nanotubes at the edges https://iopscience.iop.org/article/10.35848/1882-0786/ac7c55

Inoue, Yuki; Kohno, Hideo , Dividing distribution of Ni nanoparticles on the 
surfaces of collapsed multi-walled carbon nanotubes at the edges, 2022, 
Applied Physics Express, 10.35848/1882-0786/ac7c55

Atomically dispersed iron sites with a nitrogen–carbon coating as highly active 
and durable oxygen reduction catalysts for fuel cells https://www.nature.com/articles/s41560-022-01062-1

Liu, Shengwen; Li, Chenzhao; Zachman, Michael J.; Zeng, Yachao; Yu, 
Haoran; Li, Boyang; Wang, Maoyu; Braaten, Jonathan; Liu, Jiawei; Meyer, 
Harry M.; Lucero, Marcos; Kropf, A. Jeremy; Alp, E. Ercan; Gong, Qing; Shi, 
Qiurong; Feng, Zhenxing; Xu, Hui; Wang, Guofeng; Myers, Deborah J.; Xie, 
Jian; Cullen, David A.; Litster, Shawn; Wu, Gang , Atomically dispersed 
iron sites with a nitrogen–carbon coating as highly active and durable 
oxygen reduction catalysts for fuel cells, 2022, Nature Energy, 10.1038/
s41560-022-01062-1

Catalysts by pyrolysis: Direct observation of transformations during 
re-pyrolysis of transition metal-nitrogen-carbon materials leading to state-
of-the-art platinum group metal-free electrocatalyst

https://linkinghub.elsevier.com/retrieve/pii/S1369702122000165

Chen, Yechuan; Huang, Ying; Xu, Mingjie; Asset, Tristan; Yan, Xingxu; 
Artyushkova, Kateryna; Kodali, Mounika; Murphy, Eamonn; Ly, Alvin; Pan, 
Xiaoqing; Zenyuk, Iryna V.; Atanassov, Plamen , Catalysts by pyrolysis: 
Direct observation of transformations during re-pyrolysis of transition 
metal-nitrogen-carbon materials leading to state-of-the-art platinum 
group metal-free electrocatalyst, 2022, Materials Today, 10.1016/j.
mattod.2022.01.016

Following carbon condensation by in situ TEM: towards a rational 
understanding of the processes in the synthesis of nitrogen-doped 
carbonaceous materials

http://xlink.rsc.org/?DOI=D2TA05247D

Piankova, Diana; Kossmann, Janina; Zschiesche, Hannes; Antonietti, 
Markus; López-Salas, Nieves; Tarakina, Nadezda V. , Following carbon 
condensation by in situ TEM: towards a rational understanding of the 
processes in the synthesis of nitrogen-doped carbonaceous materials, 
2022, Journal of Materials Chemistry A, 10.1039/D2TA05247D

Progress in In Situ Research on Dynamic Surface Reconstruction of 
Electrocatalysts for Oxygen Evolution Reaction https://onlinelibrary.wiley.com/doi/abs/10.1002/aesr.202200036

Shen, Wei; Yin, Jie; Jin, Jing; Hu, Yang; Hou, Yichao; Xiao, Jintao; Zhao, 
Yong-Qing; Xi, Pinxian , Progress in In Situ Research on Dynamic Surface 
Reconstruction of Electrocatalysts for Oxygen Evolution Reaction, 2022, 
Advanced Energy and Sustainability Research, 10.1002/aesr.202200036

Sintering behavior of carbon-supported Pt nanoparticles and the effect of 
surface overcoating https://linkinghub.elsevier.com/retrieve/pii/S2588842022001018

Liu, Q.; Rzepka, P.; Frey, H.; Tripp, J.; Beck, A.; Artiglia, L.; Ranocchiari, 
M.; van Bokhoven, J.A. , Sintering behavior of carbon-supported Pt 
nanoparticles and the effect of surface overcoating, 2022, Materials Today 
Nano, 10.1016/j.mtnano.2022.100273
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Dynamically observing the formation of MOFs-driven Co/N-doped carbon 
nanocomposites by in-situ transmission electron microscope and their 
application as high-efficient microwave absorbent

https://link.springer.com/10.1007/s12274-022-4390-7

Zhou, You; Deng, Xia; Xing, Hongna; Zhao, Hongyang; Liu, Yibo; Guo, 
Lisong; Feng, Juan; Feng, Wei; Zong, Yan; Zhu, Xiuhong; Li, Xinghua; Peng, 
Yong; Zheng, Xinliang , Dynamically observing the formation of MOFs-
driven Co/N-doped carbon nanocomposites by in-situ transmission 
electron microscope and their application as high-efficient microwave 
absorbent, 2022, Nano Research, 10.1007/s12274-022-4390-7

A single-Pt-atom-on-Ru-nanoparticle electrocatalyst for CO-resilient methanol 
oxidation https://www.nature.com/articles/s41929-022-00756-9

Poerwoprajitno, Agus R.; Gloag, Lucy; Watt, John; Cheong, Soshan; Tan, 
Xin; Lei, Han; Tahini, Hassan A.; Henson, Aaron; Subhash, Bijil; Bedford, 
Nicholas M.; Miller, Benjamin K.; O’Mara, Peter B.; Benedetti, Tania 
M.; Huber, Dale L.; Zhang, Wenhua; Smith, Sean C.; Gooding, J. Justin; 
Schuhmann, Wolfgang; Tilley, Richard D. , A single-Pt-atom-on-Ru-
nanoparticle electrocatalyst for CO-resilient methanol oxidation, 2022, 
Nature Catalysis, 10.1038/s41929-022-00756-9

Combining in-situ TEM observations and theoretical calculation for revealing the 
thermal stability of CeO2 nanoflowers https://doi.org/10.1007/s12274-021-3659-6

Zhu, Mingyun; Yin, Kuibo; Wen, Yifeng; Song, Shugui; Xiong, Yuwei; Dai, 
Yunqian; Sun, Litao , Combining in-situ TEM observations and theoretical 
calculation for revealing the thermal stability of CeO2 nanoflowers, 2022, 
Nano Research, 10.1007/s12274-021-3659-6

Improving photocatalytic hydrogen production via ultrafine-grained precipitates 
formed nearby surface defects of NiFe-LDH nanosheets https://linkinghub.elsevier.com/retrieve/pii/S1385894722027905
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Anisotropic growth of Pt on Pd nanocube promotes direct synthesis of 
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Liquid-Assisted Vapor–Solid–Solid Silicon Nanowire Growth Mechanism 
Revealed by In Situ TEM When Using Cu–Sn Bimetallic Catalysts https://doi.org/10.1021/acs.jpcc.1c05402
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Thermal stability, ripening dynamics and coalescing microstructures of 
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to transition metal-nitrogen-carbon materials, 2021, Materials Today, 
10.1016/j.mattod.2021.02.006

Unconventional Grain Growth Suppression in Oxygen-Rich Metal Oxide 
Nanoribbons https://www.science.org/doi/10.1126/sciadv.abh2012
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Cai, Xiangbin; Chen, Xiaowen; Ying, Zhehan; Wang, Shi; Chen, Yong; 
Cai, Yuan; Long, Gen; Liu, Hongyang; Wang, Ning , Towards a library 
of atomically dispersed catalysts, 2021, Materials & Design, 10.1016/j.
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Mn2O3 Nanocatalysts Using In Situ and Ex Situ Transmission Electron 
Microscopy | Nano Letters

https://pubs.acs.org/doi/10.1021/acs.
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Atomistic insights into the nucleation and growth of platinum on palladium 
nanocrystals https://www.nature.com/articles/s41467-021-23290-x
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In situ liquid cell transmission electron microscopy guiding the design of 
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Understanding Cu-Alumina Interactions in Redox Conditions for Chemical 
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investigation of the thermal decomposition of metal-organic framework 
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Dynamic restructuring of supported metal nanoparticles and its 
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Raymond R.; Frenkel, Anatoly I.; Weckhuysen, Bert M. , Dynamic 
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In situ STEM study on the morphological evolution of copper-based 
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Iron-silica interaction during reduction of precipitated silica-promoted iron 
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J. H. , Iron-silica interaction during reduction of precipitated silica-
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Direct matter disassembly via electron beam control: electron-beam-
mediated catalytic etching of graphene by nanoparticles https://iopscience.iop.org/article/10.1088/1361-6528/ab7ef8
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Sergei V , Direct matter disassembly via electron beam control: electron-
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Ni5Ga3 catalysts for CO2 reduction to methanol: Exploring the role of Ga 
surface oxidation/reduction on catalytic activity https://linkinghub.elsevier.com/retrieve/pii/S0926337319311154

Gallo, Alessandro; Snider, Jonathan L.; Sokaras, Dimosthenis; Nordlund, 
Dennis; Kroll, Thomas; Ogasawara, Hirohito; Kovarik, Libor; Duyar, Melis 
S.; Jaramillo, Thomas F. , Ni5Ga3 catalysts for CO2 reduction to methanol: 
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Exsolution of Catalytically Active Iridium Nanoparticles from Strontium 
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Unveiling the gas-dependent sintering behavior of Au-TiO2 catalysts via 
environmental transmission electron microscopy http://www.sciencedirect.com/science/article/pii/S0021951720301664
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Unveiling the gas-dependent sintering behavior of Au-TiO2 catalysts 
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Atomic-scale structure and chemical sensing application of ultrasmall size-
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scale structure and chemical sensing application of ultrasmall size-selected 
Pt nanoparticles supported on SnO 2, 2020, Materials Advances, 10.1039/
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In Situ Thermal-Stage Fitted-STEM Characterization of Spherical-Shaped Co/
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Ramos, Manuel; Galindo-Hernández, Félix; Torres, Brenda; Domínguez-
Esquivel, José Manuel; Heilmaier, Martin , In Situ Thermal-Stage Fitted-
STEM Characterization of Spherical-Shaped Co/MoS2 Nanoparticles for 
Conversion of Heavy Crude Oils, 2020, Catalysts, 10.3390/catal10111239

Atomic Spatial and Temporal Imaging of Local Structures and Light 
Elements inside Zeolite Frameworks https://onlinelibrary.wiley.com/doi/abs/10.1002/adma.201906103

Shen, Boyuan; Chen, Xiao; Cai, Dali; Xiong, Hao; Liu, Xin; Meng, Changgong; 
Han, Yu; Wei, Fei , Atomic Spatial and Temporal Imaging of Local Structures 
and Light Elements inside Zeolite Frameworks, 2020, Advanced Materials, 
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In-situ Transmission Electron Microscope Techniques for Heterogeneous 
Catalysis

https://chemistry-europe-onlinelibrary-wiley-com.proxy.library.uu.nl/doi/
pdf/10.1002/cctc.201902285

He, Bowen; Zhang, Yixiao; Liu, Xi; Chen, Liwei , In-situ Transmission 
Electron Microscope Techniques for Heterogeneous Catalysis, 2020, 
ChemCatChem, 10.1002/cctc.201902285

Visualizing single atom dynamics in heterogeneous catalysis using analytical in 
situ environmental scanning transmission electron microscopy https://royalsocietypublishing.org/doi/full/10.1098/rsta.2019.0605

Boyes, Edward D.; LaGrow, Alec P.; Ward, Michael R.; Martin, Thomas 
E.; Gai, Pratibha L. , Visualizing single atom dynamics in heterogeneous 
catalysis using analytical in situ environmental scanning transmission 
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Revealing high temperature stability of platinum nanocatalysts deposited 
on graphene oxide by in-situ TEM https://linkinghub.elsevier.com/retrieve/pii/S104458032032177X

Ying, Zhehan; Diao, Jiangyong; Wang, Shi; Cai, Xiangbin; Cai, Yuan; Liu, 
Hongyang; Wang, Ning , Revealing high temperature stability of platinum 
nanocatalysts deposited on graphene oxide by in-situ TEM, 2020, Materials 
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Strain-Induced Corrosion Kinetics at Nanoscale Are Revealed in Liquid: 
Enabling Control of Corrosion Dynamics of Electrocatalysis http://www.sciencedirect.com/science/article/pii/S2451929420302539
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Induced Corrosion Kinetics at Nanoscale Are Revealed in Liquid: Enabling 
Control of Corrosion Dynamics of Electrocatalysis, 2020, Chem, 10.1016/j.
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Degradation Mechanisms of Supported Pt Nanocatalysts in Proton 
Exchange Membrane Fuel Cells: An Operando Study through Liquid Cell 
Transmission Electron Microscopy

https://doi.org/10.1021/acsaem.9b02000

Impagnatiello, Andrea; Cerqueira, Carolina Ferreira; Coulon, Pierre-Eugène; 
Morin, Arnaud; Escribano, Sylvie; Guetaz, Laure; Clochard, Marie-Claude; 
Rizza, Giancarlo , Degradation Mechanisms of Supported Pt Nanocatalysts 
in Proton Exchange Membrane Fuel Cells: An Operando Study through 
Liquid Cell Transmission Electron Microscopy, 2020, ACS Applied Energy 
Materials, 10.1021/acsaem.9b02000

A Universal Nano-capillary Based Method of Catalyst Immobilization for 
Liquid-Cell Transmission Electron Microscopy https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201916419
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