
1

Electronic Supplementary Information

Intercalation and Delamination Behavior of Ti3C2Tx and MnO2/Ti3C2Tx/RGO Flexible 

Fiber with High Volumetric Capacitance 

Meng Lu, Zhiyan Zhang, Liping Kang, Xuexia He*, Qi Li, Jie Sun, Ruibin Jiang, 

Hua Xu, Feng Shi, Zhibin Lei, Zong-Huai Liu*

Key Laboratory of Applied Surface and Colloid Chemistry (Shaanxi Normal University), 

Ministry of Education, Xi’an, 710062, P. R. China; Shaanxi Key Laboratory for Advanced 

Energy Devices; Xi’an, 710119, P. R. China; School of Materials Science and Engineering, 

Shaanxi Normal University, Xi’an, 710119, P. R. China

*Correspondence should be addressed to:

Prof. Zong-Huai Liu

School of Materials Science and Engineering, Shaanxi Normal University 

Xi’an, Shaanxi, 710062, P. R. China 

Tel: ++8629-81530716; Fax: ++8629-81530702

E-mail: zhliu@snnu.edu.cn

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2019



2

Figure S1. FE-SEM images of Ti3AlC2 (a) and the obtained Ti3C2Tx materials etched with 30 

% HF solution for different times: (b) 24 h, (c) 48 h, (d) 96 h, and (e) 120 h.
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Figure S2. XRD patterns of TMA+-intercalated Ti3C2Tx with different TMA+/Ti3C2Tx molar 

ratios by drying in vacuum at 70 C for 24 h.
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Figure S3. FE-SEM images (a-c) and XRD patterns (d) of MnO2/Ti3C2Tx/RGO hybrid fiber 

with different KMnO4 concentrations for 1.5 h: MnO2(0.02)/Ti3C2Tx/RGO (a), MnO2 

(0.03)/Ti3C2Tx/RGO (b), and MnO2 (0.05)/Ti3C2Tx/RGO (c).
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Figure S4. Electrochemical performances of RGO, Ti3C2Tx/RGO, and MnO2/Ti3C2Tx/RGO 

hybrid fibers reacted with different KMnO4 concentrations for 1.5 h: CV curves in 1 M 

Na2SO4 a scan rate of 5 mV s1 (a), galvanostatic charge and discharge curves at 0.25 A cm3 

(b), specific capacitance at different current densities (c), and Nyquist plots over the 

frequency range of 0.01 Hz-100 kHz (d).


