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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

<i>In situ</i> 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. , <i>In situ</i> 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<sub> <i>x</i> </sub> 
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<sub> <i>x</
i> </sub> 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 MoO<sub>3</
sub> for Photothermal Catalytic CO<sub>2</sub> 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 MoO<sub>3</
sub> for Photothermal Catalytic CO<sub>2</sub> 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 Phase-Separating 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 Phase-Separating 
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 <sub>2</sub> -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 <sub>2</sub> -Supported Co Nanoparticle Fischer–
Tropsch Catalysts Using Mn Additions, 2024, ACS Catalysis, 10.1021/
acscatal.4c02721

Sintering Mechanism of Pt/Al <sub>2</sub> O <sub>3</sub> in Complex 
Emission Gases Elucidated via <i>In situ</i> 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 <sub>2</sub> O <sub>3</sub> in Complex 
Emission Gases Elucidated via <i>In situ</i> 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 <sub> <i>x</i> </sub> 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 <sub> <i>x</i> </sub> 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 <sub>3</sub> 
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 
<sub>3</sub> 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 <sub>2</sub> 
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 <sub>2</sub> Nanofibers for 
Stabilizing Sub-3 nm Pt Clusters against Sintering, 2024, ACS Applied 
Materials & Interfaces, 10.1021/acsami.4c08126

Elucidating the Mechanism of Iron-Catalyzed Graphitization: The First 
Observation of Homogeneous Solid-State 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; 
Fernandez-Muñoz, Sol; Ramirez-Rico, Joaquín; Schnepp, Zoe , Elucidating 
the Mechanism of Iron-Catalyzed Graphitization: The First Observation of 
Homogeneous Solid-State 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

Quasi-in situ Observation of MnO <sub>2</sub> 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 , Quasi-in 
situ Observation of MnO <sub>2</sub> 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 <sub>2</sub> 
Reduction Probed by <i>Operando</i> 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 
<sub>2</sub> Reduction Probed by <i>Operando</i> 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

A Review on in Situ Transmission Electron Microscopy for Characterizing Gas-
Solid Interactions of Heterogeneous Catalysts https://www.ssrn.com/abstract=4975844 -

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
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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

Atomic-Scale Insights Into the Thermal Stability of High-Entropy 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 , Atomic-Scale Insights Into the Thermal Stability of High-
Entropy 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 STEM-EELS 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 STEM-EELS Approach, 2024, Small, 10.1002/
smll.202407092

Multimodal Insights of Regeneration Dynamics of Spent Bimetallic Catalysts 
by Full Field Hyperspectral Quick-EXAFS 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 Quick-EXAFS 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 Core-Shell Ir@TiO <sub>2</sub> 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 Core-Shell Ir@TiO <sub>2</sub> 
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, 
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In situ TEM Study of the Genesis of Supported Nickel Catalysts https://pubs.acs.org/doi/10.1021/acs.jpcc.3c01117

Turner, Savannah J.; Wezendonk, Dennie F. L.; Terorde, Robert J. A. M.; 
de Jong, Krijn P. , In situ TEM Study of the Genesis of Supported Nickel 
Catalysts, 2023, The Journal of Physical Chemistry C, 10.1021/acs.
jpcc.3c01117

Direct Observation of Ni Nanoparticle Growth in Carbon-Supported Nickel under 
Carbon Dioxide Hydrogenation Atmosphere https://pubs.acs.org/doi/10.1021/acsnano.3c03721

Visser, Nienke L.; Turner, Savannah J.; Stewart, Joseph A.; Vandegehuchte, 
Bart D.; Van Der Hoeven, Jessi E. S.; De Jongh, Petra E. , Direct Observation 
of Ni Nanoparticle Growth in Carbon-Supported Nickel under Carbon 
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Pathway to defective highly active and stable MoVSbOx catalysts for ethane 
oxidative dehydrogenation through a dislodging process involving controlled 
combustion of amino-organic compounds
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Catalytic boosting on AuCu bimetallic nanoparticles by oxygen-induced 
atomic restructuring https://linkinghub.elsevier.com/retrieve/pii/S0926337323003478
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The role of an elastic interphase in suppressing gas evolution and 
promoting uniform electroplating in sodium metal anodes http://xlink.rsc.org/?DOI=D2EE02606F
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Layer-by-layer growth of bilayer graphene single-crystals enabled by self-
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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

Xiong, Hao; Liu, Zhiqiang; Chen, Xiao; Wang, Huiqiu; Qian, Weizhong; 
Zhang, Chenxi; Zheng, Anmin; Wei, Fei , In situ imaging of the sorption-
induced subcell topological flexibility of a rigid zeolite framework, 2022, 
Science, 10.1126/science.abn7667

High-Entropy-Alloy Nanocrystal Based Macro- and Mesoporous Materials https://pubs.acs.org/doi/10.1021/acsnano.2c05465
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Based Macro- and Mesoporous Materials, 2022, ACS Nano, 10.1021/
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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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Jibril, Liban; Cheng, Matthew; Wahl, Carolin B.; Dravid, Vinayak P.; 
Mirkin, Chad A. , Polymer-Mediated Particle Coarsening within Hollow 
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Visualizing the Formation of High-Entropy Fluorite Oxides from an 
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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/
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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 
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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
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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 <i>in situ</i> 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 <i>in situ</i> 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
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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

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
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Zhou, You; Deng, Xia; Xing, Hongna; Zhao, Hongyang; Liu, Yibo; Guo, 
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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

Gao, Chunlang; Li, Yuanli; Zhang, Zhenghan; Li, Weiming; Zhong, Jiaxing; 
Zhang, Hang; Zhang, Yihong; Deng, Lichun; Sun, Zaicheng; Chen, Ge; 
Zhang, Hui; Wang, Lihua; Zhuang, Chunqiang; Han, Xiaodong , Improving 
photocatalytic hydrogen production via ultrafine-grained precipitates 
formed nearby surface defects of NiFe-LDH nanosheets, 2022, Chemical 
Engineering Journal, 10.1016/j.cej.2022.137301

Dispersibility, Stability, and Size Distribution of Au and Pt Nanoparticles on the 
Surface of Collapsed Multi-Walled Carbon Nanotubes https://journals.jps.jp/doi/10.7566/JPSJ.91.064801

Sasaki, Daiya; Kohno, Hideo , Dispersibility, Stability, and Size Distribution 
of Au and Pt Nanoparticles on the Surface of Collapsed Multi-Walled 
Carbon Nanotubes, 2022, Journal of the Physical Society of Japan, 10.7566/
JPSJ.91.064801

Strong Metal–Support Interaction Mechanisms of Rh Supports in the CO–
NO Reaction: Rh/Rh <sub>2</sub> O <sub>3</sub> Interconversion in 
Promoting NO Dissociation and CO <sub>2</sub> Generation

https://pubs.acs.org/doi/10.1021/acs.jpcc.2c03808

Nakayama, Hiroki; Nagata, Makoto; Tomie, Toshihisa; Ishitsuka, Tomoaki; 
Matsubayashi, Nobuyuki; Shimizu, Yukihiro , Strong Metal–Support 
Interaction Mechanisms of Rh Supports in the CO–NO Reaction: Rh/
Rh <sub>2</sub> O <sub>3</sub> Interconversion in Promoting NO 
Dissociation and CO <sub>2</sub> Generation, 2022, The Journal of 
Physical Chemistry C, 10.1021/acs.jpcc.2c03808

Sacrificial W Facilitates Self-Reconstruction with Abundant Active Sites for 
Water Oxidation https://onlinelibrary.wiley.com/doi/abs/10.1002/smll.202107249

Fan, Ke; Zou, Haiyuan; Ding, Yunxuan; Aditya Dharanipragada, N.V.R; Fan, 
Lizhou; Ken Inge, A.; Duan, Lele; Zhang, Biaobiao; Sun, Licheng , Sacrificial 
W Facilitates Self-Reconstruction with Abundant Active Sites for Water 
Oxidation, 2022, Small, 10.1002/smll.202107249

Quantitative In situ Visualization of Thermal Effects on the Formation of 
Gold Nanocrystals in Solution https://onlinelibrary.wiley.com/doi/abs/10.1002/adma.202102514

Khelfa, Abdelali; Nelayah, Jaysen; Amara, Hakim; Wang, Guillaume; 
Ricolleau, Christian; Alloyeau, Damien , Quantitative In situ Visualization of 
Thermal Effects on the Formation of Gold Nanocrystals in Solution, 2021, 
Advanced Materials, 10.1002/adma.202102514

Galvanic Transformation Dynamics in Heterostructured Nanoparticles https://onlinelibrary.wiley.com/doi/abs/10.1002/adfm.202105866

Du, Jingshan S.; He, Kun; Xu, Yaobin; Wahl, Carolin B.; Xu, David D.; 
Dravid, Vinayak P.; Mirkin, Chad A. , Galvanic Transformation Dynamics 
in Heterostructured Nanoparticles, 2021, Advanced Functional Materials, 
10.1002/adfm.202105866

Anisotropic growth of Pt on Pd nanocube promotes direct synthesis of 
hydrogen peroxide https://linkinghub.elsevier.com/retrieve/pii/S0169433221011077

Kim, Min-Cheol; Han, Geun-Ho; Xiao, Xiangyun; Song, Joseph; Hong, 
Jaeyoung; Jung, Euiyoung; Kim, Hong-Kyu; Ahn, Jae-Pyoung; Han, Sang Soo; 
Lee, Kwan-Young; Yu, Taekyung , Anisotropic growth of Pt on Pd nanocube 
promotes direct synthesis of hydrogen peroxide, 2021, Applied Surface 
Science, 10.1016/j.apsusc.2021.150031

Revealing Size Dependent Structural Transitions in Supported Gold 
Nanoparticles in Hydrogen at Atmospheric Pressure https://onlinelibrary.wiley.com/doi/abs/10.1002/smll.202104571

Nassereddine, Abdallah; Wang, Qing; Loffreda, David; Ricolleau, Christian; 
Alloyeau, Damien; Louis, Catherine; Delannoy, Laurent; Nelayah, Jaysen; 
Guesmi, Hazar , Revealing Size Dependent Structural Transitions in 
Supported Gold Nanoparticles in Hydrogen at Atmospheric Pressure, 2021, 
Small, 10.1002/smll.202104571
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Practical Aspects of Performing Quantitive EELS Measurements of Gas 
Compositions in Closed-Cell Gas Reaction S/TEM

https://www.cambridge.org/core/product/identifier/S1431927621003160/type/
journal_article

Unocic, Kinga; Griffin, Michael; Schaidle, Joshua; Habas, Susan; Walden, 
Franklin; Unocic, Raymond; Allard, Lawrence , Practical Aspects of 
Performing Quantitive EELS Measurements of Gas Compositions in Closed-
Cell Gas Reaction S/TEM, 2021, Microscopy and Microanalysis, 10.1017/
S1431927621003160

Operando Electron Microscopy Study of Cobalt-based Fischer-Tropsch 
Nanocatalysts https://onlinelibrary.wiley.com/doi/abs/10.1002/cctc.202001074

Dembélé, Kassiogé; Bahri, Mounib; Hirlimann, Charles; Moldovan, Simona; 
Berliet, Adrien; Maury, Sylvie; Gay, Anne-Sophie; Ersen, Ovidiu , Operando 
Electron Microscopy Study of Cobalt-based Fischer-Tropsch Nanocatalysts, 
2021, ChemCatChem, 10.1002/cctc.202001074

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

Ngo, Éric; Wang, Weixi; Bulkin, Pavel; Florea, Ileana; Foldyna, Martin; Roca 
i Cabarrocas, Pere; Maurice, Jean-Luc , Liquid-Assisted Vapor–Solid–Solid 
Silicon Nanowire Growth Mechanism Revealed by In situ TEM When Using 
Cu–Sn Bimetallic Catalysts, 2021, The Journal of Physical Chemistry C, 
10.1021/acs.jpcc.1c05402

Thermal stability, ripening dynamics and coalescing microstructures of 
reduced graphene oxide-based platinum nanocatalysts: An in-situ TEM 
study

https://www.sciencedirect.com/science/article/pii/S0925963521004532

Ying, Zhehan; Diao, Jiangyong; Wang, Shi; Cai, Xiangbin; Cai, Yuan; 
Liu, Hongyang; Wang, Ning , Thermal stability, ripening dynamics and 
coalescing microstructures of reduced graphene oxide-based platinum 
nanocatalysts: An in-situ TEM study, 2021, Diamond and Related Materials, 
10.1016/j.diamond.2021.108690

Catalysts by pyrolysis: Direct observation of chemical and morphological 
transformations leading to transition metal-nitrogen-carbon materials https://www.sciencedirect.com/science/article/pii/S136970212100050X

Huang, Ying; Chen, Yechuan; Xu, Mingjie; Asset, Tristan; Tieu, Peter; Gili, 
Albert; Kulkarni, Devashish; De Andrade, Vincent; De Carlo, Francesco; 
Barnard, Harold S.; Doran, Andrew; Parkinson, Dilworth Y.; Pan, Xiaoqing; 
Atanassov, Plamen; Zenyuk, Iryna V. , Catalysts by pyrolysis: Direct 
observation of chemical and morphological transformations leading 
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

Jin Han, Hyeuk; Lee, Gyu Rac; Xie, Yujun; Hynek, David, J.; Cho, Eugene, N.; 
Kim,, Yeon Sik; Cha, Judy, J. , Unconventional Grain Growth Suppression in 
Oxygen-Rich Metal Oxide Nanoribbons, 2021, Science Advances, https://
www.doi.org/10.1126/sciadv.abh2012

Directly Probing the Local Coordination, Charge State, and Stability of Single 
Atom Catalysts by Advanced Electron Microscopy: A Review https://onlinelibrary.wiley.com/doi/abs/10.1002/smll.202006482

Tieu, Peter; Yan, Xingxu; Xu, Mingjie; Christopher, Phillip; Pan, Xiaoqing 
, Directly Probing the Local Coordination, Charge State, and Stability of 
Single Atom Catalysts by Advanced Electron Microscopy: A Review, 2021, 
Small, 10.1002/smll.202006482

In situ observation of the solid solution-induced sublimation of CuAg Janus 
nanoparticles https://linkinghub.elsevier.com/retrieve/pii/S0925838821015772

Tang, Luping; Wu, Wei; He, Longbing; Xu, Tao; Dong, Hui; Zhang, Lei; 
Shi, Lei; Sun, Litao , In situ observation of the solid solution-induced 
sublimation of CuAg Janus nanoparticles, 2021, Journal of Alloys and 
Compounds, 10.1016/j.jallcom.2021.160168

Towards a library of atomically dispersed catalysts https://www.sciencedirect.com/science/article/pii/S0264127521006353

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.
matdes.2021.110080

In situ atomic-scale studies of thermal stability and surface reconstruction of 
ZnO nanowires based Pd nanocatalysts https://linkinghub.elsevier.com/retrieve/pii/S0264127521005013

Ying, Zhehan; Diao, Jiangyong; Wang, Shi; Cai, Xiangbin; Cai, Yuan; Liu, 
Hongyang; Wang, Ning , In situ atomic-scale studies of thermal stability and 
surface reconstruction of ZnO nanowires based Pd nanocatalysts, 2021, 
Materials & Design, 10.1016/j.matdes.2021.109947

An in-situ assessment of post-synthesis thermal annealing of platinum 
nanoparticles supported on graphene https://linkinghub.elsevier.com/retrieve/pii/S0921510721003305

Palanisamy, Tamilarasan; Alazmi, Amira; Batra, Nitin M.; Costa, Pedro M.F.J. 
, An in-situ assessment of post-synthesis thermal annealing of platinum 
nanoparticles supported on graphene, 2021, Materials Science and 
Engineering: B, 10.1016/j.mseb.2021.115370

Identification of Nanoscale Processes Associated with the Disorder-to-Order 
Transformation of Carbon-Supported Alloy Nanoparticles https://pubs.acs.org/doi/10.1021/acsmaterialsau.1c00063

Ashberry, Hannah M.; Zhan, Xun; Skrabalak, Sara E. , Identification 
of Nanoscale Processes Associated with the Disorder-to-Order 
Transformation of Carbon-Supported Alloy Nanoparticles, 2021, ACS 
Materials Au, 10.1021/acsmaterialsau.1c00063

In situ TEM Study of Rh Particle Sintering for Three-Way Catalysts in High 
Temperatures https://www.mdpi.com/2073-4344/11/1/19

Nakayama, Hiroki; Nagata, Makoto; Abe, Hideki; Shimizu, Yukihiro , In 
situ TEM Study of Rh Particle Sintering for Three-Way Catalysts in High 
Temperatures, 2021, Catalysts, 10.3390/catal11010019
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Mechanistic Understanding of Water Oxidation in the Presence of a Copper 
Complex by In situ Electrochemical Liquid Transmission Electron Microscopy https://doi.org/10.1021/acsami.1c00243

Balaghi, S. Esmael; Mehrabani, Somayeh; Mousazade, Younes; Bagheri, 
Robabeh; Sologubenko, Alla S.; Song, Zhenlun; Patzke, Greta R.; Najafpour, 
Mohammad Mahdi , Mechanistic Understanding of Water Oxidation 
in the Presence of a Copper Complex by In situ Electrochemical Liquid 
Transmission Electron Microscopy, 2021, ACS Applied Materials & 
Interfaces, 10.1021/acsami.1c00243

Direct Observation of Oxygen Evolution and Surface Restructuring on 
Mn2O3 Nanocatalysts Using In situ and Ex situ Transmission Electron 
Microscopy | Nano Letters

https://pubs.acs.org/doi/10.1021/acs.
nanolett.1c02378?goto=articleMetrics&ref=pdf

Zhao, Guangming; Yao, Yunduo; Lu, Wei; Guo, Xuyun; Trucoli, Antonio; Zhu, 
Ye , Direct Observation of Oxygen Evolution and Surface Restructuring 
on Mn2O3 Nanocatalysts Using In situ and Ex situ Transmission 
Electron Microscopy | Nano Letters, 2021, Nano Letters, 10.1021/acs.
nanolett.1c02378

Atomistic insights into the nucleation and growth of platinum on palladium 
nanocrystals https://www.nature.com/articles/s41467-021-23290-x

Gao, Wenpei; Elnabawy, Ahmed O.; Hood, Zachary D.; Shi, Yifeng; Wang, 
Xue; Roling, Luke T.; Pan, Xiaoqing; Mavrikakis, Manos; Xia, Younan; Chi, 
Miaofang , Atomistic insights into the nucleation and growth of platinum 
on palladium nanocrystals, 2021, Nature Communications, 10.1038/
s41467-021-23290-x

Morphology and mechanism of highly selective Cu(II) oxide nanosheet 
catalysts for carbon dioxide electroreduction http://www.nature.com/articles/s41467-021-20961-7

Wang, Xingli; Klingan, Katharina; Klingenhof, Malte; Möller, Tim; 
Ferreira de Araújo, Jorge; Martens, Isaac; Bagger, Alexander; Jiang, 
Shan; Rossmeisl, Jan; Dau, Holger; Strasser, Peter , Morphology and 
mechanism of highly selective Cu(II) oxide nanosheet catalysts for carbon 
dioxide electroreduction, 2021, Nature Communications, 10.1038/
s41467-021-20961-7

Operando Methods in Electrocatalysis https://doi.org/10.1021/acscatal.0c04789

Yang, Yao; Xiong, Yin; Zeng, Rui; Lu, Xinyao; Krumov, Mihail; Huang, Xin; Xu, 
Weixuan; Wang, Hongsen; DiSalvo, Francis J.; Brock, Joel. D.; Muller, David 
A.; Abruña, Héctor D. , Operando Methods in Electrocatalysis, 2021, ACS 
Catalysis, 10.1021/acscatal.0c04789

<i>In situ</i> liquid cell transmission electron microscopy guiding the design 
of large-sized cocatalysts coupled with ultra-small photocatalysts for highly 
efficient energy harvesting

http://xlink.rsc.org/?DOI=D1TA02975D

Gao, Chunlang; Zhuang, Chunqiang; Li, Yuanli; Qi, Heyang; Chen, Ge; Sun, 
Zaicheng; Zou, Jin; Han, Xiaodong , <i>In situ</i> liquid cell transmission 
electron microscopy guiding the design of large-sized cocatalysts coupled 
with ultra-small photocatalysts for highly efficient energy harvesting, 2021, 
Journal of Materials Chemistry A, 10.1039/D1TA02975D

Understanding the Dynamics of Molecular Water Oxidation Catalysts with 
Liquid-Phase Transmission Electron Microscopy: The Case of Vitamin B12 https://doi.org/10.1021/acssuschemeng.1c03539

Abdi, Zahra; Balaghi, S. Esmael; Sologubenko, Alla S.; Willinger, Marc-
Georg; Vandichel, Matthias; Shen, Jian-Ren; Allakhverdiev, Suleyman 
I.; Patzke, Greta R.; Najafpour, Mohammad Mahdi , Understanding the 
Dynamics of Molecular Water Oxidation Catalysts with Liquid-Phase 
Transmission Electron Microscopy: The Case of Vitamin B12, 2021, ACS 
Sustainable Chemistry & Engineering, 10.1021/acssuschemeng.1c03539

Stabilization of Metal Single Atoms on Carbon and TiO <sub>2</sub> 
Supports for CO <sub>2</sub> Hydrogenation: The Importance of 
Regulating Charge Transfer

https://onlinelibrary.wiley.com/doi/10.1002/admi.202001777

Rivera-Cárcamo, Camila; Scarfiello, Canio; García, Ana B.; Tison, Yann; 
Martinez, Hervé; Baaziz, Walid; Ersen, Ovidiu; Le Berre, Carole; Serp, 
Philippe , Stabilization of Metal Single Atoms on Carbon and TiO <sub>2</
sub> Supports for CO <sub>2</sub> Hydrogenation: The Importance of 
Regulating Charge Transfer, 2021, Advanced Materials Interfaces, 10.1002/
admi.202001777

Understanding Cu-Alumina Interactions in Redox Conditions for Chemical 
Looping Combustion (CLC) Application – A Multi-scale Correlative Electron 
and X-Ray Microscopy Study

https://www.cambridge.org/core/product/identifier/S1431927621013283/type/
journal_article

Sharna, Sharmin; Lambert, Arnold; Rouchon, Virgile; Legens, Christèle; 
Taleb, Anne-Lise; Stanescu, Stefan; Chiche, David; Gay, Anne-Sophie; Ersen, 
Ovidiu , Understanding Cu-Alumina Interactions in Redox Conditions for 
Chemical Looping Combustion (CLC) Application – A Multi-scale Correlative 
Electron and X-Ray Microscopy Study, 2021, Microscopy and Microanalysis, 
10.1017/S1431927621013283

An in situ investigation of the thermal decomposition of metal-organic 
framework NH2-MIL-125 (Ti) https://linkinghub.elsevier.com/retrieve/pii/S1387181121000834

Hussain, Mian Zahid; Bahri, Mounib; Heinz, Werner R.; Jia, Quanli; Ersen, 
Ovidiu; Kratky, Tim; Fischer, Roland A.; Zhu, Yanqiu; Xia, Yongde , An in situ 
investigation of the thermal decomposition of metal-organic framework 
NH2-MIL-125 (Ti), 2021, Microporous and Mesoporous Materials, 10.1016/j.
micromeso.2021.110957

In situ observation of the crystal structure transition of Pt–Sn intermetallic 
nanoparticles during deactivation and regeneration https://pubs.rsc.org/en/content/articlelanding/2021/cc/d1cc01181b#!

Zhang, Ze-Qi; Pei, Yu-Chen; Xiao, Ming-Jun; Hu, Guowen; Huang, Zhi-Peng; 
Song, Tao; Wang, Qiang; Huang, Wen-Yu; Peng, Yong; Zhang, Hao-Li , In 
situ observation of the crystal structure transition of Pt–Sn intermetallic 
nanoparticles during deactivation and regeneration, 2021, Chemical 
Communications, 10.1039/D1CC01181B

Dynamic restructuring of supported metal nanoparticles and its 
implications for structure insensitive catalysis https://www.nature.com/articles/s41467-021-27474-3

Vogt, Charlotte; Meirer, Florian; Monai, Matteo; Groeneveld, Esther; 
Ferri, Davide; van Santen, Rutger A.; Nachtegaal, Maarten; Unocic, 
Raymond R.; Frenkel, Anatoly I.; Weckhuysen, Bert M. , Dynamic 
restructuring of supported metal nanoparticles and its implications for 
structure insensitive catalysis, 2021, Nature Communications, 10.1038/
s41467-021-27474-3

In situ STEM study on the morphological evolution of copper-based 
nanoparticles during high-temperature redox reactions https://pubs.rsc.org/en/content/articlelanding/2021/nr/d1nr01648b

Sharna, Sharmin; Bahri, Mounib; Bouillet, Corinne; Rouchon, Virgile; 
Lambert, Arnold; Gay, Anne-Sophie; Chiche, David; Ersen, Ovidiu , In situ 
STEM study on the morphological evolution of copper-based nanoparticles 
during high-temperature redox reactions, 2021, Nanoscale, https://doi.
org/10.1039/D1NR01648B
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Iron-silica interaction during reduction of precipitated silica-promoted iron 
oxides using in situ XRD and TEM https://www.sciencedirect.com/science/article/pii/S0926860X21000454

Coombes, M. J.; Olivier, E. J.; Prestat, E.; Haigh, S. J.; du Plessis, E.; Neethling, 
J. H. , Iron-silica interaction during reduction of precipitated silica-
promoted iron oxides using in situ XRD and TEM, 2021, Applied Catalysis A: 
General, 10.1016/j.apcata.2021.118031

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

Dyck, Ondrej; Lingerfelt, David; Kim, Songkil; Jesse, Stephen; Kalinin, 
Sergei V , Direct matter disassembly via electron beam control: electron-
beam-mediated catalytic etching of graphene by nanoparticles, 2020, 
Nanotechnology, 10.1088/1361-6528/ab7ef8

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: 
Exploring the role of Ga surface oxidation/reduction on catalytic activity, 
2020, Applied Catalysis B: Environmental, 10.1016/j.apcatb.2019.118369

Exsolution of Catalytically Active Iridium Nanoparticles from Strontium 
Titanate https://doi.org/10.1021/acsami.0c08928

Calì, Eleonora; Kerherve, Gwilherm; Naufal, Faris; Kousi, Kalliopi; Neagu, 
Dragos; Papaioannou, Evangelos I.; Thomas, Melonie P.; Guiton, Beth S.; 
Metcalfe, Ian S.; Irvine, John T. S.; Payne, David J. , Exsolution of Catalytically 
Active Iridium Nanoparticles from Strontium Titanate, 2020, ACS Applied 
Materials & Interfaces, 10.1021/acsami.0c08928

Catalytic synergy on PtNi bimetal catalysts driven by interfacial intermediate 
structure https://doi.org/10.1021/acscatal.0c02467

Kim, Taek-Seung; Kim, Jeongjin; Song, Hee Chan; Kim, Daeho; Jeong, 
Beomgyun; Lee, Jouhahn; Shin, Jae Won; Ryoo, Ryong; Park, Jeong 
Young , Catalytic synergy on PtNi bimetal catalysts driven by interfacial 
intermediate structure, 2020, ACS Catalysis, 10.1021/acscatal.0c02467

Unveiling the gas-dependent sintering behavior of Au-TiO2 catalysts via 
environmental transmission electron microscopy http://www.sciencedirect.com/science/article/pii/S0021951720301664

Li, Guanxing; Fang, Ke; Chen, Yuzhuo; Ou, Yang; Mao, Shanjun; Yuan, 
Wentao; Wang, Yong; Yang, Hangsheng; Zhang, Ze; Wang, Yong , 
Unveiling the gas-dependent sintering behavior of Au-TiO2 catalysts 
via environmental transmission electron microscopy, 2020, Journal of 
Catalysis, 10.1016/j.jcat.2020.05.003

Atomic-scale structure and chemical sensing application of ultrasmall size-
selected Pt nanoparticles supported on SnO 2 https://pubs.rsc.org/en/content/articlelanding/2020/ma/d0ma00244e

Steinhauer, Stephan; Lackner, Eva; Sosada-Ludwikowska, Florentyna; 
Singh, Vidyadhar; Krainer, Johanna; Wimmer-Teubenbacher, Robert; 
Grammatikopoulos, Panagiotis; Köck, Anton; Sowwan, Mukhles , Atomic-
scale structure and chemical sensing application of ultrasmall size-selected 
Pt nanoparticles supported on SnO 2, 2020, Materials Advances, 10.1039/
D0MA00244E

In situ Thermal-Stage Fitted-STEM Characterization of Spherical-Shaped Co/
MoS2 Nanoparticles for Conversion of Heavy Crude Oils https://www.mdpi.com/2073-4344/10/11/1239

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, 
10.1002/adma.201906103

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 
electron microscopy, 2020, Philosophical Transactions of the Royal 
Society A: Mathematical, Physical and Engineering Sciences, 10.1098/
rsta.2019.0605

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 
Characterization, 10.1016/j.matchar.2020.110706

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

Shi, Fenglei; Gao, Wenpei; Shan, Hao; Li, Fan; Xiong, Yalin; Peng, Jiaheng; 
Xiang, Qian; Chen, Wenlong; Tao, Peng; Song, Chengyi; Shang, Wen; Deng, 
Tao; Zhu, Hong; Zhang, Hui; Yang, Deren; Pan, Xiaoqing; Wu, Jianbo , Strain-
Induced Corrosion Kinetics at Nanoscale Are Revealed in Liquid: Enabling 
Control of Corrosion Dynamics of Electrocatalysis, 2020, Chem, 10.1016/j.
chempr.2020.06.004



HETEROGENEOUS CATALYSIS - July 2026

HETEROGENEOUS CATALYSIS
BIBLIOGRAPHY — JOURNAL ARTICLES

TITLE WEB LINK CITATIONS

Protochips
Creating the Connected Lab

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

Tarnev, Tsvetan; Cychy, Steffen; Andronescu, Corina; Muhler, Martin; 
Schuhmann, Wolfgang; Chen, Yen-Ting , A Universal Nano-capillary Based 
Method of Catalyst Immobilization for Liquid-Cell Transmission Electron 
Microscopy, 2020, Angewandte Chemie International Edition, 10.1002/
anie.201916419

Molecular-Level Insight into Correlation between Surface Defects and 
Stability of Methylammonium Lead Halide Perovskite Under Controlled 
Humidity

https://onlinelibrary.wiley.com/doi/abs/10.1002/smtd.202000834

Kazemi, Mohammad Ali Akhavan; Raval, Parth; Cherednichekno, Kirill; 
Chotard, Jean-Noel; Krishna, Anurag; Demortiere, Arnaud; Reddy, G. N. 
Manjunatha; Sauvage, Frédéric , Molecular-Level Insight into Correlation 
between Surface Defects and Stability of Methylammonium Lead Halide 
Perovskite Under Controlled Humidity, 2020, Small Methods, https://doi.
org/10.1002/smtd.202000834

Sintering of cobalt during FTS: Insights from industrial and model systems http://www.sciencedirect.com/science/article/pii/S0920586118309088

Moodley, Denzil; Claeys, Michael; van Steen, Eric; van Helden, Pieter; 
Kistamurthy, Deshen; Weststrate, Kees-Jan; Niemantsverdriet, Hans; Saib, 
Abdool; Erasmus, Willem; van de Loosdrecht, Jan , Sintering of cobalt 
during FTS: Insights from industrial and model systems, 2020, Catalysis 
Today, 10.1016/j.cattod.2019.03.059

Aerosol synthesis of thermally stable porous noble metals and alloys by 
using bi-functional templates http://xlink.rsc.org/?DOI=C9MH01408J

Odziomek, Mateusz; Bahri, Mounib; Boissiere, Cedric; Sanchez, Clement; 
Lassalle-Kaiser, Benedikt; Zitolo, Andrea; Ersen, Ovidiu; Nowak, Sophie; 
Tard, Cedric; Giraud, Marion; Faustini, Marco; Peron, Jennifer , Aerosol 
synthesis of thermally stable porous noble metals and alloys by using 
bi-functional templates, 2020, Materials Horizons, 10.1039/C9MH01408J

Atomic Scale Insight into the Formation, Size, and Location of Platinum 
Nanoparticles Supported on γ-Alumina https://doi.org/10.1021/acscatal.0c00042

Batista, Ana T. F.; Baaziz, Walid; Taleb, Anne-Lise; Chaniot, Johan; Moreaud, 
Maxime; Legens, Christèle; Aguilar-Tapia, Antonio; Proux, Olivier; 
Hazemann, Jean-Louis; Diehl, Fabrice; Chizallet, Céline; Gay, Anne-Sophie; 
Ersen, Ovidiu; Raybaud, Pascal , Atomic Scale Insight into the Formation, 
Size, and Location of Platinum Nanoparticles Supported on γ-Alumina, 
2020, ACS Catalysis, 10.1021/acscatal.0c00042

Mobility and versatility of the liquid bismuth promoter in the working iron 
catalysts for light olefin synthesis from syngas http://xlink.rsc.org/?DOI=D0SC01600D

Gu, Bang; Peron, Deizi V.; Barrios, Alan J.; Bahri, Mounib; Ersen, Ovidiu; 
Vorokhta, Mykhailo; Šmíd, Břetislav; Banerjee, Dipanjan; Virginie, Mirella; 
Marceau, Eric; Wojcieszak, Robert; Ordomsky, Vitaly V.; Khodakov, Andrei 
Y. , Mobility and versatility of the liquid bismuth promoter in the working 
iron catalysts for light olefin synthesis from syngas, 2020, Chemical 
Science, 10.1039/D0SC01600D

Growth Dynamics of Gallium Nanodroplets Driven by Thermally Activated 
Surface Diffusion https://pubs.acs.org/doi/10.1021/acs.jpclett.9b01563

Baraissov, Zhaslan; Panciera, Federico; Travers, Laurent; Harmand, Jean-
Christophe; Mirsaidov, Utkur , Growth Dynamics of Gallium Nanodroplets 
Driven by Thermally Activated Surface Diffusion, 2019, The Journal of 
Physical Chemistry Letters, 10.1021/acs.jpclett.9b01563

Influence of gas environment and heating on atomic structures of platinum 
nanoparticle catalysts for proton-exchange membrane fuel cells https://doi.org/10.1088%2F1361-6528%2Faafe1e

Yoshida, Kenta; Zhang, Xudong; Shimada, Yusuke; Nagai, Yasuyoshi; 
Hiroyama, Tomoki; Tanaka, Nobuo; Lari, Leonardo; Ward, Michael 
R.; Boyes, Edward D.; Gai, Pratibha L. , Influence of gas environment 
and heating on atomic structures of platinum nanoparticle catalysts 
for proton-exchange membrane fuel cells, 2019, Nanotechnology, 
10.1088/1361-6528/aafe1e

Ru Octahedral Nanocrystals with a Face-Centered Cubic Structure, {111} Facets, 
Thermal Stability up to 400 °C, and Enhanced Catalytic Activity https://pubs.acs.org/doi/10.1021/jacs.9b01640

Zhao, Ming; Chen, Zitao; Lyu, Zhiheng; Hood, Zachary D.; Xie, Minghao; 
Vara, Madeline; Chi, Miaofang; Xia, Younan , Ru Octahedral Nanocrystals 
with a Face-Centered Cubic Structure, {111} Facets, Thermal Stability up 
to 400 °C, and Enhanced Catalytic Activity, 2019, Journal of the American 
Chemical Society, 10.1021/jacs.9b01640

Pre-stressing aluminum nanoparticles as a strategy to enhance reactivity of 
nanothermite composites https://linkinghub.elsevier.com/retrieve/pii/S0010218019301269

Jacob, Rohit J.; Hill, Kevin J.; Yang, Yong; Pantoya, Michelle L.; Zachariah, 
Michael R. , Pre-stressing aluminum nanoparticles as a strategy to enhance 
reactivity of nanothermite composites, 2019, Combustion and Flame, 
10.1016/j.combustflame.2019.03.024

Insights into thermal annealing of highly-active PtCu3/C Oxygen Reduction 
Reaction electrocatalyst: An in-situ heating transmission Electron 
microscopy study

https://linkinghub.elsevier.com/retrieve/pii/S2211285519305993

Gatalo, Matija; Ruiz-Zepeda, Francisco; Hodnik, Nejc; Dražić, Goran; Bele, 
Marjan; Gaberšček, Miran , Insights into thermal annealing of highly-active 
PtCu3/C Oxygen Reduction Reaction electrocatalyst: An in-situ heating 
transmission Electron microscopy study, 2019, Nano Energy, 10.1016/j.
nanoen.2019.103892

High temperature shockwave stabilized single atoms http://www.nature.com/articles/s41565-019-0518-7

Yao, Yonggang; Huang, Zhennan; Xie, Pengfei; Wu, Lianping; Ma, Lu; Li, 
Tangyuan; Pang, Zhenqian; Jiao, Miaolun; Liang, Zhiqiang; Gao, Jinlong; He, 
Yang; Kline, Dylan Jacob; Zachariah, Michael R.; Wang, Chongmin; Lu, Jun; 
Wu, Tianpin; Li, Teng; Wang, Chao; Shahbazian-Yassar, Reza; Hu, Liangbing 
, High temperature shockwave stabilized single atoms, 2019, Nature 
Nanotechnology, 10.1038/s41565-019-0518-7



HETEROGENEOUS CATALYSIS - July 2026

HETEROGENEOUS CATALYSIS
BIBLIOGRAPHY — JOURNAL ARTICLES

TITLE WEB LINK CITATIONS

Protochips
Creating the Connected Lab

In situ Scanning Transmission Electron Microscopy with Atomic Resolution 
under Atmospheric Pressure

https://www.cambridge.org/core/journals/microscopy-today/article/
in-situ-scanning-transmission-electron-microscopy-with-atomic-

resolution-under-atmospheric-pressure/55D8A0C1194DACD2E1D768540
6CE2193

Dai, Sheng; Zhang, Shuyi; Graham, George W.; Pan, Xiaoqing , In situ 
Scanning Transmission Electron Microscopy with Atomic Resolution 
under Atmospheric Pressure, 2019, Microscopy Today, 10.1017/
S1551929519000439

Atomic Scale Stability of Tungsten–Cobalt Intermetallic Nanocrystals in 
Reactive Environment at High Temperature https://pubs.acs.org/doi/10.1021/jacs.9b00473

Yang, Feng; Zhao, Haofei; Wang, Xiaowei; Liu, Xu; Liu, Qidong; Liu, Xiyan; 
Jin, Chuanhong; Wang, Rongming; Li, Yan , Atomic Scale Stability of 
Tungsten–Cobalt Intermetallic Nanocrystals in Reactive Environment 
at High Temperature, 2019, Journal of the American Chemical Society, 
10.1021/jacs.9b00473

Real-time imaging of activation and degradation of carbon supported 
octahedral Pt–Ni alloy fuel cell catalysts at the nanoscale using in situ 
electrochemical liquid cell STEM

https://pubs.rsc.org/en/content/articlelanding/2019/ee/c9ee01185d

Beermann, Vera; Holtz, Megan E.; Padgett, Elliot; Araujo, Jorge Ferreira 
de; Muller, David A.; Strasser, Peter , Real-time imaging of activation and 
degradation of carbon supported octahedral Pt–Ni alloy fuel cell catalysts 
at the nanoscale using in situ electrochemical liquid cell STEM, 2019, 
Energy & Environmental Science, 10.1039/C9EE01185D

Morphological and Structural Evolution of Co3O4 Nanoparticles Revealed 
by in situ Electrochemical Transmission Electron Microscopy during 
Electrocatalytic Water Oxidation

https://doi.org/10.1021/acsnano.9b04745

Ortiz Peña, Nathaly; Ihiawakrim, Dris; Han, Madeleine; Lassalle-Kaiser, 
Benedikt; Carenco, Sophie; Sanchez, Clément; Laberty-Robert, Christel; 
Portehault, David; Ersen, Ovidiu , Morphological and Structural Evolution 
of Co3O4 Nanoparticles Revealed by in situ Electrochemical Transmission 
Electron Microscopy during Electrocatalytic Water Oxidation, 2019, ACS 
Nano, 10.1021/acsnano.9b04745

Oxidation-Induced Atom Diffusion and Surface Restructuring in Faceted Ternary 
Pt–Cu–Ni Nanoparticles https://doi.org/10.1021/acs.chemmater.8b05199

Shen, Xiaochen; Dai, Sheng; Zhang, Shuyi; Lu, Zheng; Zhang, Changlin; 
Graham, George W.; Lei, Yu; Pan, Xiaoqing; Peng, Zhenmeng , Oxidation-
Induced Atom Diffusion and Surface Restructuring in Faceted Ternary 
Pt–Cu–Ni Nanoparticles, 2019, Chemistry of Materials, 10.1021/acs.
chemmater.8b05199

Morphological and compositional changes of MFe2O4@Co3O4 (M = Ni, Zn) 
core-shell nanoparticles after mild reduction http://www.sciencedirect.com/science/article/pii/S1044580318328262

Govender, Alisa; Olivier, Ezra J.; Carleschi, Emanuela; Prestat, Eric; Haigh, 
Sarah J.; van Rensburg, Hendrik; Doyle, Bryan P.; Barnard, Werner; 
Forbes, Roy P.; Neethling, Johannes H.; van Steen, Eric , Morphological 
and compositional changes of MFe2O4@Co3O4 (M = Ni, Zn) core-shell 
nanoparticles after mild reduction, 2019, Materials Characterization, 
10.1016/j.matchar.2019.109806

<i>In situ</i> characterization of kinetics and mass transport of PbSe 
nanowire growth <i>via</i> LS and VLS mechanisms http://xlink.rsc.org/?DOI=C9NR01200A

Song, Miao; Lee, Jaewon; Wang, Bin; Legg, Benjamin A.; Hu, Shenyang; 
Chun, Jaehun; Li, Dongsheng , <i>In situ</i> characterization of kinetics 
and mass transport of PbSe nanowire growth <i>via</i> LS and VLS 
mechanisms, 2019, Nanoscale, 10.1039/C9NR01200A

Structural evolution of atomically dispersed Pt catalysts dictates reactivity https://www.nature.com/articles/s41563-019-0349-9

DeRita, Leo; Resasco, Joaquin; Dai, Sheng; Boubnov, Alexey; Thang, Ho 
Viet; Hoffman, Adam S.; Ro, Insoo; Graham, George W.; Bare, Simon R.; 
Pacchioni, Gianfranco; Pan, Xiaoqing; Christopher, Phillip , Structural 
evolution of atomically dispersed Pt catalysts dictates reactivity, 2019, 
Nature Materials, 10.1038/s41563-019-0349-9

Reshaping Dynamics of Gold Nanoparticles under H <sub>2</sub> and O 
<sub>2</sub> at Atmospheric Pressure https://pubs.acs.org/doi/10.1021/acsnano.8b08530

Chmielewski, Adrian; Meng, Jun; Zhu, Beien; Gao, Yi; Guesmi, Hazar; 
Prunier, Hélène; Alloyeau, Damien; Wang, Guillaume; Louis, Catherine; 
Delannoy, Laurent; Afanasiev, Pavel; Ricolleau, Christian; Nelayah, Jaysen 
, Reshaping Dynamics of Gold Nanoparticles under H <sub>2</sub> and 
O <sub>2</sub> at Atmospheric Pressure, 2019, ACS Nano, 10.1021/
acsnano.8b08530

Combining <i>In-Situ</i> Transmission Electron Microscopy and Infrared 
Spectroscopy for Understanding Dynamic and Atomic-Scale Features of 
Supported Metal Catalysts

https://pubs.acs.org/doi/10.1021/acs.jpcc.8b03959

Resasco, Joaquin; Dai, Sheng; Graham, George; Pan, Xiaoqing; Christopher, 
Phillip , Combining <i>In-Situ</i> Transmission Electron Microscopy and 
Infrared Spectroscopy for Understanding Dynamic and Atomic-Scale 
Features of Supported Metal Catalysts, 2018, The Journal of Physical 
Chemistry C, 10.1021/acs.jpcc.8b03959

Deconvolution of octahedral Pt3Ni nanoparticle growth pathway from in situ 
characterizations http://www.nature.com/articles/s41467-018-06900-z

Shen, Xiaochen; Zhang, Changlin; Zhang, Shuyi; Dai, Sheng; Zhang, 
Guanghui; Ge, Mingyuan; Pan, Yanbo; Sharkey, Stephen M.; Graham, 
George W.; Hunt, Adrian; Waluyo, Iradwikanari; Miller, Jeffrey T.; 
Pan, Xiaoqing; Peng, Zhenmeng , Deconvolution of octahedral Pt3Ni 
nanoparticle growth pathway from in situ characterizations, 2018, Nature 
Communications, 10.1038/s41467-018-06900-z

In situ insight into the unconventional ruthenium catalyzed growth of 
carbon nanostructures https://pubs.rsc.org/en/content/articlelanding/2018/nr/c8nr01227j

Bahri, M.; Dembélé, K.; Sassoye, C.; Debecker, D. P.; Moldovan, S.; 
Gay, A. S.; Hirlimann, Ch; Sanchez, C.; Ersen, O. , In situ insight into the 
unconventional ruthenium catalyzed growth of carbon nanostructures, 
2018, Nanoscale, 10.1039/C8NR01227J

Highly Deformable and Mobile Palladium Nanocrystals as Efficient Carbon 
Scavengers http://arxiv.org/abs/1802.00207

Lu, Peng-Han; Xie, De-Gang; Liu, Bo-Yu; Ai, Fei; Zhang, Zhao-Rui; Jin, 
Ming-Shang; Zhang, Xiao Feng; Ma, Evan; Li, Ju; Shan, Zhi-Wei , Highly 
Deformable and Mobile Palladium Nanocrystals as Efficient Carbon 
Scavengers, 2018, ArXiv, 10.48550/arXiv.1802.00207



HETEROGENEOUS CATALYSIS - July 2026

HETEROGENEOUS CATALYSIS
BIBLIOGRAPHY — JOURNAL ARTICLES

TITLE WEB LINK CITATIONS

Protochips
Creating the Connected Lab

Boosting hot electron flux and catalytic activity at metal–oxide interfaces of 
PtCo bimetallic nanoparticles https://www.nature.com/articles/s41467-018-04713-8

Lee, Hyosun; Lim, Juhyung; Lee, Changhwan; Back, Seoin; An, Kwangjin; 
Shin, Jae Won; Ryoo, Ryong; Jung, Yousung; Park, Jeong Young , Boosting 
hot electron flux and catalytic activity at metal–oxide interfaces of 
PtCo bimetallic nanoparticles, 2018, Nature Communications, 10.1038/
s41467-018-04713-8

Nanoscale kinetics of asymmetrical corrosion in core-shell nanoparticles https://www.nature.com/articles/s41467-018-03372-z

Shan, Hao; Gao, Wenpei; Xiong, Yalin; Shi, Fenglei; Yan, Yucong; Ma, 
Yanling; Shang, Wen; Tao, Peng; Song, Chengyi; Deng, Tao; Zhang, 
Hui; Yang, Deren; Pan, Xiaoqing; Wu, Jianbo , Nanoscale kinetics of 
asymmetrical corrosion in core-shell nanoparticles, 2018, Nature 
Communications, 10.1038/s41467-018-03372-z

Direct in situ Observation and Analysis of the Formation of Palladium 
Nanocrystals with High-Index Facets https://doi.org/10.1021/acs.nanolett.8b02953

Gao, Wenpei; Hou, Yusheng; Hood, Zachary D.; Wang, Xue; More, Karren; 
Wu, Ruqian; Xia, Younan; Pan, Xiaoqing; Chi, Miaofang , Direct in situ 
Observation and Analysis of the Formation of Palladium Nanocrystals with 
High-Index Facets, 2018, Nano Letters, 10.1021/acs.nanolett.8b02953

Reactivity and structural evolution of urchin-like Co nanostructures under 
controlled environments https://onlinelibrary.wiley.com/doi/abs/10.1111/jmi.12656

Dembélé, K.; Moldovan, S.; Hirlimann, Ch; Harmel, J.; Soulantica, K.; Serp, 
P.; Chaudret, B.; Gay, A.-S.; Maury, S.; Berliet, A.; Fecant, A.; Ersen, O. , 
Reactivity and structural evolution of urchin-like Co nanostructures under 
controlled environments, 2018, Journal of Microscopy, 10.1111/jmi.12656

Analytical and <i>in situ</i> Applications Using Aberration Corrected Scanning 
Transmission Electron Microscope https://www.jstage.jst.go.jp/article/ejssnt/16/0/16_286/_article

Ohnishi, Ichiro; Suzuki, Toshihiro; Miyatake, Kouji; Jimbo, Yu; Iwasawa, 
Yorinobu; Morita, Masaki; Sasaki, Takeo; Sawada, Hidetaka; Okunishi, 
Eiji , Analytical and <i>in situ</i> Applications Using Aberration Corrected 
Scanning Transmission Electron Microscope, 2018, e-Journal of Surface 
Science and Nanotechnology, 10.1380/ejssnt.2018.286

In situ Atmospheric Transmission Electron Microscopy of Catalytic 
Nanomaterials

https://www.cambridge.org/core/journals/mrs-advances/article/in-situ-
atmospheric-transmission-electron-microscopy-of-catalytic-nanomaterials/71F

8D0135EF96CD595956DBD2422D116

Dai, Sheng; Gao, Wenpei; Graham, George W.; Pan, Xiaoqing , In situ 
Atmospheric Transmission Electron Microscopy of Catalytic Nanomaterials, 
2018, MRS Advances, 10.1557/adv.2018.435

Insight by In situ Gas Electron Microscopy on the Thermal Behaviour and 
Surface Reactivity of Cobalt Nanoparticles

https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/
cctc.201800854

Dembélé, Kassiogé; Bahri, Mounib; Melinte, Georgian; Hirlimann, Charles; 
Berliet, Adrien; Maury, Sylvie; Gay, Anne-Sophie; Ersen, Ovidiu , Insight by 
In situ Gas Electron Microscopy on the Thermal Behaviour and Surface 
Reactivity of Cobalt Nanoparticles, 2018, ChemCatChem, 10.1002/
cctc.201800854

Thermal behavior of Pd@SiO2 nanostructures in various gas environments: 
a combined 3D and in situ TEM approach https://pubs.rsc.org/en/content/articlelanding/2018/nr/c8nr06951d

Baaziz, Walid; Bahri, Mounib; Gay, Anne Sophie; Chaumonnot, Alexandra; 
Uzio, Denis; Valette, Sébastien; Hirlimann, Charles; Ersen, Ovidiu , Thermal 
behavior of Pd@SiO2 nanostructures in various gas environments: a 
combined 3D and in situ TEM approach, 2018, Nanoscale, 10.1039/
C8NR06951D

In situ Observation of Rh-CaTiO3 Catalysts during Reduction and Oxidation 
Treatments by Transmission Electron Microscopy https://doi.org/10.1021/acscatal.6b03604

Dai, Sheng; Zhang, Shuyi; Katz, Michael B.; Graham, George W.; Pan, 
Xiaoqing , In situ Observation of Rh-CaTiO3 Catalysts during Reduction and 
Oxidation Treatments by Transmission Electron Microscopy, 2017, ACS 
Catalysis, 10.1021/acscatal.6b03604

In situ atomic-scale observation of oxygen-driven core-shell formation in Pt 3 Co 
nanoparticles https://www.nature.com/articles/s41467-017-00161-y

Dai, Sheng; You, Yuan; Zhang, Shuyi; Cai, Wei; Xu, Mingjie; Xie, Lin; 
Wu, Ruqian; Graham, George W.; Pan, Xiaoqing , In situ atomic-scale 
observation of oxygen-driven core-shell formation in Pt 3 Co nanoparticles, 
2017, Nature Communications, 10.1038/s41467-017-00161-y

Adsorbate-mediated strong metal–support interactions in oxide-supported 
Rh catalysts https://www.nature.com/articles/nchem.2607

Matsubu, John C.; Zhang, Shuyi; DeRita, Leo; Marinkovic, Nebojsa S.; Chen, 
Jingguang G.; Graham, George W.; Pan, Xiaoqing; Christopher, Phillip , 
Adsorbate-mediated strong metal–support interactions in oxide-supported 
Rh catalysts, 2017, Nature Chemistry, 10.1038/nchem.2607

In situ TEM observations of microstructural characteristics of lead zirconate 
titanate piezoelectric ceramic during heating to 1000 °C https://linkinghub.elsevier.com/retrieve/pii/S027288421731920X

Okayasu, Mitsuhiro; Ogawa, Tsukasa; Sasaki, Yoshikazu , In situ TEM 
observations of microstructural characteristics of lead zirconate 
titanate piezoelectric ceramic during heating to 1000 °C, 2017, Ceramics 
International, 10.1016/j.ceramint.2017.09.001



HETEROGENEOUS CATALYSIS - July 2026

HETEROGENEOUS CATALYSIS
BIBLIOGRAPHY — JOURNAL ARTICLES

TITLE WEB LINK CITATIONS

Protochips
Creating the Connected Lab

Thermal Oxidation of Size-Selected Pd Nanoparticles Supported on CuO 
Nanowires: The Role of the CuO–Pd Interface https://pubs.acs.org/doi/10.1021/acs.chemmater.7b02242
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