
Graphene2017                                                   March 28-31, 2017 Barcelona (Spain)  

 

Synthesis and lithium battery applications of few-

layer black phosphorous nanosheets  
 

Long Chen1 
Lu Li2, Guangmin Zhou1, Nikhil Koratkar2, Feng Li1, 

Hui-Ming Cheng1, Wencai Ren1 

 
1Shenyang National Laboratory for Materials 

Science, Institute of Metal Research, Chinese 

Academy of Sciences, 72 Wenhua Road, 

Shenyang 110016, P. R. China 
2Mechanical, Aerospace, and Nuclear 

Engineering, Rensselaer Polytechnic Institute, 

Troy, NY 12180, USA 

 

lchen12s@imr.ac.cn 

 

 

Atomically thin black phosphorous (BP) has 

recently attracted a lot of interest because 

of its unique electronic and optical 

properties and a wide range of potential 

applications such as electronics, 

optoelectronics and lithium batteries. 

However, scalable synthesis of high-quality 

bulk BP and defect-free atomically thin BP 

in a processable form are very challenging. 

In this presentation, we will first introduce 

the synthesis of centimeter-size high-quality 

bulk BP crystals by a scalable mineralizer-

assisted gas-phase transformation method, 

and large-scale clean production of few-

layer BP nanosheets by directly exfoliating 

these BP crystals in water utilizing the 

hydrophilic nature of BP [1]. Then, we will 

demonstrate the use of these BP 

nanosheets for high-performance flexible 

paper-like lithium ion battery cathode by 

combining them with highly conductive 

graphene [1]. Finally, we will demonstrate 

their applications in carbon nanofibre 

llithium sulfur battery anode where they act 

as electrocatalyst and polysulfide 

immobilizer, giving much better overall 

performance [2]. 
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Figure 1: Exfoliation of high-quality few-layer BP 

nanosheets for lithium ion battery. 

 

 

 

Figure 2: Few-layer BP nanosheets act as polysulfide 

immobilizer in carbon nanofibre llithium sulfur battery.  


