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Abstract; Developing novel inorganic hole transport layer materials is one of the major challenges for
the commercialization application of the perovskite solar cells. The preparation of WS, nanosheets and
their application for hole transport layer in perovskite solar cells are investigated in this work. WS,
nanosheets were prepared by liquid phase supersonic exfoliation method. Then by using solution spin-
coating method the WS, nanosheets thin films were introduced as the hole transport layer (HTL) material
in the planar heterojunction perovskite solar cells. The results indicate when the concentration of WS,
nanosheet solution is 1 mg/ml., the thickness of the WS, nanosheet thin films is suitable for the applica-
tion to the hole transport layer, and the perovskite active layers grown on them have high film quality and
good crystallinity. Finally a photoelectric conversion efficiency of 6.3% is obtained. In this study, we

demonstrate an effective new use of WS, nanosheets HTL in the perovskite solar cells.
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Fig.4 J-V curves of the perovskite solar cells with different

concentrations of WS, nanosheets. Inset is the energy

level diagram of the studied solar cells.
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