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1. Introduction – After the Nobel Prize in Physics for the 2010 Graphene Discovery, interest in two-

dimensional materials exploded. Currently, 2-Dimensional sheets such as quantum dots and graphene are 

receiving explosive attention due to new physical phenomena that do not exist in powder bulk materials. 

Among the features of 2D graphene, it has the fast mobility due to 2-Dimensional Massless Dirac 

Fermions, Klein Tunneling, Half-Integer Quantum Hall Effect, etc., but it is difficult to control, but 2D-

Phosphorus has good electrical characteristics. It is noted that it is possible to maintain the control while 

maintaining the As a next-generation device to replace silicon, 2D materials, which are in the limelight, 

have good electrical properties and are thin, transparent, and durable, so research is very important. 

Among these, black phosphorus has a characteristic that the band gap is adjusted according to the 

thickness, and the graphene has a disadvantage in that the charge mobility is at the metal level but the 

conductivity cannot be controlled, and the chalcogen is easy to control but the charge level is at the 

silicon level. It is an interesting material because it has ideal properties between compounds. Recently, a 

domestic research team has been investigating the world's leading research such as identifying the cause 

of blacklin's performance degradation and revealing that blacklin is a semi-spinable semiconductor. 

However, black phosphorus and allotropy, violet phosphorus, are currently only studied as theoretically 

suitable as new two-dimensional materials, but practical application is at the beginning. Although there 

are theoretical studies that Violet phosphorus is suitable for hydrogen-generating photocatalyst, there are 

no published results of actual experiments. A photocatalytic material in the form of hydrogen can be 

designed. The possibility of black phosphorus is increasing and the basic research of violet phosphorus, 

which is possible as an allotrope and two-dimensional material, is expected to be more important. 

Synthesis of conjugates between black phosphorus and violet phosphorus and evaluation of 

physicochemical properties are not yet published and are expected to be of scientific and industrial value 

because they have unique properties. 

 

2. Experimental - Multi structure composite of violet phosphorus by ballmilling and black phosphorus 

was synthesized and applied to Hydrogen revolution. This violet phosphorus is synthesized in a structure 

that is partially oxidized and has many defects. Exfoliation of the black phosphorus and VP / BP 

nanocomposites were performed by a horn sonicator. BP and POVP were characterized by SEM, TEM, 

EDS, XRD, XPS, UV-vis spectrophotometer, Raman spectroscopy, Gas chromatography etc . 

 

3. Results and Discussion - As a result of the synthesis of black phos-phorus, it was confirmed that BP 

having a peak corresponding to [0 2 0], [0 4 0], [0 6 0] having strong crystallinity was synthesized in 

XRD. It was also measured by Raman spectroscopy and TEM. The partial oxidized violet phosphorus 

synthesized in our laboratory [1] formed nanocomposite with black phosphorus and showed changed data 

in XPS, XRD and RAMAN measurements. In this reaction, the separation and transport of electrons and 

holes is very important. BP absorbs a lot of light, but many studies have shown that it is difficult to cause 

photocatalytic reactions due to very fast recombination. Since the conduction band of BP is lower than 

that of POVP, the electrons excited in BP are not recombined but transferred to POVP to hydrogen 

revolution. The bands are aligned and the donor (BP) receptor (POVP) acts as a photocatalyst. 

  

4. Conclusions - In this study, the hydrogen-producing photocatalytic efficiency, which was low for the 

existing single materials BP and VP, increased dramatically when composites were made. These 

properties were measured by various spectroscopic techniques and mechanism analysis was also 

performed. 
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