L dlie ayld Olgie

03B Glo d8y9 9l Hlon o gay Wiy 3D i me Y Do i

GeSojs,o

s Alie LSSl Glgie

Role of Boundary Layer Diffusion in Vapor Deposition Growth of Chalcogenide Nanosheets:

The Case of GeS
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CONCLUSIONS

This work presents a synthesis of GeS nanosheets using vapor deposition
processes and demonstrates that the growth behavior of nanosheets is
different from those of thin films and other nanomaterials (nanowires,
nanotubes, and graphenes) using vapor deposition techniques. The growth
of GeS nanosheets is subject to strong influences of the diffusion of the
source material through the boundary layer of gas flows. The boundary
layer diffusion is the ratedetermining step for growth under typical
experimental conditions (20-40 Torr,300-C), and high-quality nanosheets
can only grow in the diffusion-limited regime. This is in stark contrast with
the synthesis of other nanomaterials (nanowires, nanotubes, and graphene),
which is typically reaction-limited and where the boundary layer diffusion
plays a negligible role. It is also substantially different from the vapor
deposition growth of thin films, whose diffusionlimited growth typically
occurs at high pressure (ambient pressure, for instance) and high
temperature.
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