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１．概要（Summary） 

MXenes, a newly intriguing family of 2D 

materials, have recently attracted considerable 

attention owing to their excellent properties such 

as high electrical conductivity and mobility, tunable 

structure, and termination groups. Here, the 

Ti3C2Tx MXene is incorporated into the perovskite 

absorber layer for the first time, which aims for 

efficiency enhancement. Results show that the 

termination groups of Ti3C2Tx can retard the 

crystallization rate, thereby increasing the crystal 

size of CH3NH3PbI3. It is found that the high 

electrical conductivity and mobility of MXene can 

accelerate the charge transfer. After optimizing the 

key parameters, 12% enhancement in device 

performance is achieved by 0.03 wt% amount of 

MXene additive. This work unlocks opportunities 

for the use of MXene as potential materials in 

perovskite solar cell applications. 

 

２．実験（Experimental） 

【利用した主な装置】 

 走査型電子顕微鏡 

 

【実験方法】 

The Ti3C2Tx was added into the perovskite films. 

In order to confirm the existence of Ti3C2Tx, the 

EDX element mapping measurements using the 

SEM device were carried out. The Ti3C2Tx 

containing CH3NH3PbI3 perovskite films were 

prepared by spin-coating method and then were 

measured on the SEM device. 

３．結果と考察（Results and Discussion） 

 

Figure.1 S8 EDX spectrum of the perovskite film with 0.25 

wt% Ti3C2Tx-DMF additive and element mapping of I, Pb 

and Ti. 

 

To further confirm their composition, we carried out the 

energy dispersive X-ray spectroscopy (EDX) measurement for 

the samples, as shown in Figure S8. Several peaks attributed 

to titanium element are observed through EDX spectrum, 

which indicates the existence of the titanium element. Through 

the element mapping analysis, it shows that the titanium 

element is homogeneously distributed. The slightly low signal 

of titanium element is due to the usage of very low 

concentration. Therefore, when a small amount of Ti3C2Tx 

additive was introduced into the perovskite film, the sheet 

particles only existed in the grain boundary. 
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