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	【千里跬步，一朝勃发】
进入研究生阶段学习，前四年没有任何科研产出，在经过四年的摸索和不懈努力后，第五学年一次性迸发高水平论文16篇，发表在ACS nano, Applied Catalysis B: Environmental，Journal of Materials Chemistry A，Nano Energy等顶级期刊上。其中，代表成果有：
1. C. Cai, S. Han, W. Liu, K. Sun, L. Qiao, S. Li, X. Zu, Tuning catalytic performance by controlling reconstruction process in operando condition, Applied Catalysis B: Environmental, (2019) 118103. 一区，IF：14.2. 

    2. C. Cai, S. Han, Q. Wang, M. Gu, Direct Observation of Yolk-Shell Transforming to Gold Single Atoms and Clusters with Superior Oxygen Evolution Reaction Efficiency, ACS nano, (2019). 一区，IF：13.9.
3. C. Cai, S. Han, W. Caiyang, R. Zhong, Y. Tang, M.J. Lawrence, Q. Wang, L. Huang, Y. Liang, M. Gu, Tracing the Origin of Visible Light Enhanced Oxygen Evolution Reaction, Advanced Materials Interfaces, (2018) 1801543. 二区，IF：5.

4. C. Cai, Y. Mi, S. Han, Q. Wang, W. Liu, X. Wu, Z. Zheng, X. Xia, L. Qiao, W. Zhou, X. Zu, Engineering ordered dendrite-like nickel selenide as electrocatalyst, Electrochimica Acta, 295 (2019) 92-98. 一区， IF：5.
【勇于探索，诚意正心】
1.首创纳米材料的可控调节技术，该工作是世界上首次实现在强电氧化反应中实现金属的可控氧化过程，并且藉由该过程首次用实验证明该反应体系中氧化过程的机理。
2.设计了一套基于双元金属系统——金镍，用于降解产氢。这个设计是目前同种体系中稳定性最好的催化剂，已经接近于可商业化的标准。

3.基于金和磷化镍体系，开拓了目前热点研究体系——单原子催化剂设计的设计思路，首次实现在磷化物基底上对单个原子进行可控操作，提高了高性能材料设计的可能性。
4.成功指导两位硕士毕业，二人皆为优秀毕业生；其中一人留存的前期工作，经过后续补充实验之后，现在正在进行整理，拟写成文章投稿至Nature catalysis或者Nature energy。

【不忘初心，继续前行】

1.在校期间，获得2020届四川省优秀毕业生称号、2019年电子科技大学优秀研究生称号，同时获得2019年国家奖学金。
2.目前有7篇文章在投；现阶段的研究工作主要集中在对生态环境的改善以及清洁能源的再利用。
3.拟申请密歇根大学博后，希望在生态环境的改善以及清洁能源的再利用的研究体系中实现多方向、多学科的交叉融合，尝试进行成果转化，为保护地球母亲、促进人与自然的和谐发展尽绵薄之力。
附发表论文情况如下：
[1] C. Cai, S. Han, Q. Wang, M. Gu, Direct Observation of Yolk-Shell Transforming to Gold Single Atoms and Clusters with Superior Oxygen Evolution Reaction Efficiency, ACS nano, (2019).

[2] C. Cai, S. Han, W. Caiyang, R. Zhong, Y. Tang, M.J. Lawrence, Q. Wang, L. Huang, Y. Liang, M. Gu, Tracing the Origin of Visible Light Enhanced Oxygen Evolution Reaction, Advanced Materials Interfaces, (2018) 1801543.

[3] C. Cai, S. Han, W. Liu, K. Sun, L. Qiao, S. Li, X. Zu, Tuning catalytic performance by controlling reconstruction process in operando condition, Applied Catalysis B: Environmental, (2019) 118103.

[4] C. Cai, Y. Mi, S. Han, Q. Wang, W. Liu, X. Wu, Z. Zheng, X. Xia, L. Qiao, W. Zhou, X. Zu, Engineering ordered dendrite-like nickel selenide as electrocatalyst, Electrochimica Acta, 295 (2019) 92-98.

[5] S. Han, C. Cai, W. Caiyang, X. Xiang, H. Deng, X. Zu, M.J. Lawrence, K. Sun, M. Gu, Interface engineering to enhance the oxygen evolution reaction under light irradiation, Appl. Phys. Lett., 115 (2019) 103901.

[6] S. Han, Y. Zhu, C. Cai, J. Zhu, W. Han, L. Chen, X. Zu, H. Yang, M. Gu, Failure mechanism of Au@Co9S8 yolk-shell anode in Li-ion batteries unveiled by in-situ transmission electron microscopy, Appl. Phys. Lett., 114 (2019) 113901.
[7] S. Han, T. Chen, C. Cai, D. He, S. Li, X. Xiang, X. Zu, S. Zhang, M. Gu, Probing the Origin of Gold Dissolution and Tunneling Across Ni2P Shell Using in-situ Transmission Electron Microscopy, ACS applied materials & interfaces, (2019).

[8] J. Yang, C. Cai, Y. Li, L. Gao, H. Guo, B. Wang, B. Pu, X. Niu, In-situ cobalt and nitrogen doped mesoporous graphitic carbon electrocatalyst via directly pyrolyzing hyperbranched cobalt phthalocyanine for hydrogen evolution reaction, Electrochimica Acta, 262 (2018) 48-56.

[9] Q. Wang, Z.L. Zhao, C. Cai, H. Li, M. Gu, Ultra-stable 4H-gold nanowires at up to 8000C in vacuum, Journal of Materials Chemistry A, (2019).

[10] J. Yang, H. Guo, S. Chen, Y. Li, C. Cai, P. Gao, L. Wang, Y. Zhang, R. Sun, X. Niu, Z. Wang, Anchoring and space-confinement effects to form ultrafine Ru nanoclusters for efficient hydrogen generation, Journal of Materials Chemistry A, 6 (2018) 13859-13866.

[11] Q. Wang, Z.L. Zhao, S. Dong, D. He, M.J. Lawrence, S. Han, C. Cai, S. Xiang, P. Rodriguez, B. Xiang, Z. Wang, Y. Liang, M. Gu, Design of active nickel single-atom decorated MoS2 as a pH-universal catalyst for hydrogen evolution reaction, Nano Energy, 53 (2018) 458-467.

[12] Y. Tang, X. Xu, S. Han, C. Cai, H. Du, H. Zhu, X. Zu, Y. Fu, ZnO-Al2O3 nanocomposite as a sensitive layer for high performance surface acoustic wave H2S gas sensor with enhanced elastic loading effect, Sensors and Actuators B: Chemical, (2019) 127395.

[13] H. Li, Z. Li, Z. Wu, M. Sun, S. Han, C. Cai, W. Shen, X. Liu, Y. Fu, Enhanced electrochemical performance of CuCo2S4/carbon nanotubes composite as electrode material for supercapacitors, Journal of Colloid and Interface Science, 549 (2019) 105-113.

[14] Z. Wu, Z. Li, H. Li, M. Sun, S. Han, C. Cai, W. Shen, Y. Fu, Ultrafast Response/Recovery and High Selectivity of the H2S Gas Sensor Based on alpha-Fe2O3 Nano-Ellipsoids from One-Step Hydrothermal Synthesis, ACS Appl Mater Interfaces, 11 (2019) 12761-12769.

[15] L. Sun, X. Xiang, J. Wu, C. Cai, D. Ao, J. Luo, C. Tian, X. Zu, Bi-Metal Phosphide NiCoP: An Enhanced Catalyst for the Reduction of 4-Nitrophenol, Nanomaterials, 9 (2019).

[16] S. Han, W. Liu, C. Cai, P. Cao, M. Gu, Dumbbell to Core-Shell Structure Transformation of Ni-Au Nanoparticle Driven by External Stimuli, Particle & Particle Systems Characterization, 36 (2019).




