
 

  

 

Aalborg Universitet

Metal-organic Framework Glass Anodes for Li-ion Batteries

Zhang, Y.F.; Gao, C.W.; Yan, Jiajia; Yue, Yuanzheng

Publication date:
2023

Document Version
Publisher's PDF, also known as Version of record

Link to publication from Aalborg University

Citation for published version (APA):
Zhang, Y. F., Gao, C. W., Yan, J., & Yue, Y. (2023). Metal-organic Framework Glass Anodes for Li-ion Batteries.
Abstract from International Commission on Glass Annual Meeting 2023, Hangzhou, China.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            - Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            - You may not further distribute the material or use it for any profit-making activity or commercial gain
            - You may freely distribute the URL identifying the publication in the public portal -
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: January 23, 2024

https://vbn.aau.dk/en/publications/1db1e2ab-9d10-482e-9f9f-ac3cd2ba8da9


Metal-organic Framework Glass Anodes for Li-ion Batteries  

Yanfei Zhang1, Chengwei Gao2,3, Jiajia Yan3, Yuanzheng Yue3 
1 School of Materials Science and Engineering, Qilu University of Technology (Shandong 

Academy of Sciences), Jinan 250353, China 
2 Laboratory of Infrared Materials and Devices, The Research Institute of Advanced Technologies, 

Ningbo University, Ningbo, 315211, China 
3 Department of Chemistry and Bioscience, Aalborg University, 9220 Aalborg, Denmark 

Email: zhang-yanfei@hotmail.com 

Abstract: Metal-organic frameworks (MOFs) hold great promise as high-energy anode 

materials for advanced lithium-ion batteries (LIBs) owing to their great porosity, 

abundant reaction sites, tunable structures [1]. However, the pore structure of crystalline 

MOFs tends to collapse during the charge-discharge cycling, significantly degradating 

their electrochemical performances. In contrast, the recently discovered zeolitic 

imidazolate framework (ZIF) glasses exhibit different structural features, e.g., high 

degree of short-range disorder [2], with retained porosity. As a critical breakthrough, 

we prepared the first MOF (Cobalt-ZIF-62) glass anode by melt-quenching for LIBs, 

which exhibits high specific capacity (306 mAh g-1 after 1000 cycles at 2 A g-1), 

outstanding cycling stability, and superior rate performance compared with the 

crystalline Cobalt-ZIF-62 and the amorphous one prepared by high-energy ball-milling 

[3]. To further improve the electrochemical performances of Cobalt-ZIF-62 glass anode, 

we present a strategy to in situ grow it on the surface of Si nano particles, and then to 

transform the thus-derived material into Si@ZIF-glass composite (SiZGC) through 

melt-quenching. The electrochemical characterizations of SiZGC show that proper 

tuning the Si loading in cobalt-ZIF-62 can lead to a considerable enhancement in 

discharge capacity up to ~650 mA h g-1, which is about three times that of ptistine ZIF 

glass at 1 A g-1 after 500 cycles [4]. More impressively, the capacities of both the pristine 

ZIF glass and the SiZGC anodes continuously rise with charge-discharge cycling and 

even tripled after 1000 cycles. Through both the structural characterizations and density 

functional theory calculations, we revealed that their cycling-induced enhancement of 

the performances originate from the increased distortion and local breakage of the Co-

N coordination bonds, making the Li-ion intercalation sites more accessible. 
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Additionally, the ZIF glass phase in SiZGC can not only contribute to lithium storage, 

but also buffer the volume changes and prevent the aggregation of Si nano particles 

during lithiation/delithiation processes. 
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