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The Fabrication of PP-nanoparticles Monolayer and the Measurement of Elastic Properties

WANG Yuan-yuan, GUO Dan
(State Key Laboratory of Tribology, Tsinghua University, Beijing 100084)

Abstract: In order to obtain monolayer of polystyrene nanoparticles, hydrophilicity treatment to silicon substrate and the
improvement of the surface wettability of the nanoparticles colloidal suspension has been used. The film forming mechanics
and key factors were also investigated in this paper. Compared with other methods, it is more convenient and more likely to be
successful. Besides, AFM was employed to measure the mechanical properties of the PP-nanoparticles due to its capability of
locating individual particle precisely and applying ultra low loads on the nanospheres. Moreover, the experiment results show
that the elastic modulus of 200 nm—diametered nanoparticles is 3.400 + 0.492 GPa.
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Fig.1 Model of hydrophilic silicon surface structure
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Fig.2 Contact angle of droplets on the smooth surface
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Fig.3 Pictures of monolayer of nanoparticles using SEM and AFM
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Fig.4 Schematic drawing for relative positions of the tip and
the particle during the indentation process
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Fig.5 The force—displacement curves accorded on the
nanoparticles
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Fig.6 The force—indentation curves transferred from the
force—displacement curves
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