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Integrated paper-based stretchable LIBs 
With the development of technologies, the people's comfort level and experience degree of electronics are 
improving. As one developing direction of electronics is flexible and wearable, it puts forward  a new request for 
energy storage devices.[1] Making energy storage devices flexible and integrating it with flexible electronics can 
lead a maximally comfort level and experience degree of electronics for people. Currently, the energy storage 
devices for electronics are lithium ion batteries, as lithium ion batteries owns a series of advantages compared 
with other energy storage devices. It has a much higher energy density compared with supercapacitors and Na-
ion batteries, and it has a much more wonderful cycling stability compared with lithium-sulfur batteries. So the 
flexible energy storage devices for flexible electronics are mostly based on lithium ion batteries. As traditional 
lithium ion batteries has no flexible features, lithium ion battery products with excellent flexibility are urgently 
needed in the market.[2] 
In recent years, scientists has achieved much progress in this field. Paper-based, film-like, fiber-like, textile-like 
and some new structure flexible LIBs have been prepared to achieve excellent stability of LIBs. In these 
methods, paper-based flexible batteries have advantages like processing easy, low cost and high energy 
density.[3] For application, the most important flexible form is stretchable. So, based on paper-based flexible 
LIBs, to realize the stretchability of battery is very important. Kirigami has been confirmed a good method to 
prepare stretchable LIBs.[4] However, as we known, the inner structure of traditional LIBs may be destroyed 
when shape change of battery occurs under outside forces.[5] This will cause mismatch of each layer in battery 
and finally cause deterioration of electrochemical performance and safety problem.[6] The destroy of inner 
structure of flexible LIBs (especially for kirigami stretchable LIBs)  will be more serious as flexible LIBs are 
working under dynamic environment. So, the stability and safety problem of kirigami stretchable LIBs will be a 
serious challenge for application. Based on these, we used a simple method to prepare kirigami stretchable 
LIBs with integrated structure. The alignment quality of each layer is well controlled when stretched and 
mismatch of the correlated multiple layers when stretched is avoided in this structure. 
 
References 
 

[1] Zhang, Y.; Zhao, J.; Ren, J.; Weng, W.; Peng, H., Adv. Mater., 28, (2016), 4524-4531. 
[2] Liu, W.; Song, M.; Kong, B.; Cui, Y., Adv. Mater., DOI: 10.1002/adma.201603436. 
[3] Hu, L.; Wu, H.; Mantia, F.; Yang, Y.; Cui, Y., Acs nano, 10, (2010), 5843-5848. 
[4] Song, Z.; Wang, X.; Lv, C.; An, Y.; Liang, M.; Ma, T.; He, D.; Zheng, Y.; Huang, S.; Yu, H.; Jiang, H., Sci. Rep.| 

DOI: 10.1038/srep10988. 

[5] Cai, W.; Wang, H.; Maleki, H.; Howard, J.; Curzion, E., J. Power Sources 196 (2011) 7779–7783 

[6] Zou, B.; Hu, Q.; Qu, D.; Yu, R.; Zhou, Y.; Tang, Z.; Chen, C., J. Mater. Chem. A, 2016, 4, 4117–4124. 

 
 
 
 
 
 
 
 
 
 

file:///D:/å­¦ä¹ è½¯ä»¶/Youdao/Dict/7.5.0.0/resultui/dict/?keyword=dynamic
file:///D:/å­¦ä¹ è½¯ä»¶/Youdao/Dict/7.5.0.0/resultui/dict/?keyword=dynamic
file:///D:/å­¦ä¹ è½¯ä»¶/Youdao/Dict/7.5.0.0/resultui/dict/?keyword=environment


 
Figures 

 
 

Figure 1: Mismatch of the correlated multiple layers between integrated structure and traditional structure 

 


