
mESC-IS 2021,   5th  Int. Symposium on Materials for Energy Storage and Conversion                              Akyaka, Mugla  
   

Preparation of an MXene/CNT composite electrode for high-performance 
supercapacitor 

 

Murat Yılmaz1, Omer Sadak2 and Muslum Demir1* 
 

1Department of Chemical Engineering, Osmaniye Korkut Ata University, Osmaniye , Turkey 

21Department of Electrical and Electronical Engineering, Ardahan University, Ardahan , Turkey 

 
The new family of 2D transition metal carbides, carbonitrides 

and nitrides (collectively named as MXenes) has extended 

rapidly in the past several years after the discovery of Ti2C. 

The materials have unique properties including surface 

terminations, such as hydroxyl, oxygen, or fluorine, which 

inform hydrophilicity to their surfaces. Since 2011, more than 

22 different MXenes have been synthesized by selective 

etching of many atomic layers from their layered precursors' 

MAX phases.  The availability of solid solutions, the control 

of surface terminations and a recent discovery of multi-

transition-metal layered MXenes suggest the potential for 

synthesis of certain new structures. The adaptable chemistry 

of MXenes leads the tuning of properties for applications 

including energy storage technology, hydrogen storage 

technology, adsorptive environmental application, 

electromagnetic interference shielding, water treatment, gas- 

and biosensors, and chemical catalysis. In this talk, we 

present the synthesis, structure and physical and chemical 

properties of MXene/CNT composite. Additionally, energy 

storage applications including supercapacitors and an outlook 

for future research will be given. 

 Introduction 

Recently, energy has become a very popular topic in nature. 

Due to the limitation of fossil fuel resources, renewable 

energy such as solar and wind energy attract great attention. 

However, wind and solar energies are suffered from 

sustainability because the energy supply is based on 

environment and weather conditions. Thus, Electrochemical 

energy storage technology including Li-ion batteries (LIBs), 

Li-S batteries (LISs) and supercapacitors are reflected to be 

alternative methods to store renewable energy supply. 

However, today’s battery performance could not meet the 

developing demand for scale-up energy storage. To overcome 

the abovementioned issue, scientists and industry specialist 

are seeking novel materials with advanced performance in 

energy storage technology. Since the discovery of single 

layer of graphite called two-dimensional (2D) graphene in 

2004 [1], many 2D materials have been intensively 

investigated in detail because they have unique physical, 

chemical, mechanical and electrochemical properties. 

Examples of 2D materials are hexagonal BN1,2 silicene 3 

germanane 4 transition metal dichalcogenides (TMDs) 5 and 

phosphorene were also successfully produced in laboratories. 

Especially, the high surface area to volume ratio and actual 

surface areas of 2D materials results in high energy density 

and large mobility ensuring making very strong candidates 

for ESD. 

In this paper, Ti3C2 and Carbon nanotube (CNT) were mixed 

to obtain MXene\CNT composites by a facile method, which 

are subsequently coated on carbon nanotube fibers (CNTs). 

By controlling on morphology, the resulting MXene/CNT 

electrode exhibits a high specific capacitance and capacitance 

retention as well as superb flexibility, i.e., neglected 

capacitance loss at a bending angles . The as-prepared 

composite film opens a new door for transition metal carbides 

and transition metal oxides with great potential in flexible 

electronics. 

 

 

 

 

 

 

 

 

 

Figure 1. the style to be used for graphs. 

 

 

 

 

 

 

Figures 1: The figures are reproduced  reference 4 
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