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Fig. 1 AFM three-dimensional image of 1 X
10"*% polystyrene toluene solution cast onto

mica surface
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Fig. 2

Different mechanical response between single chain
polystyrene particles and multi-chain particles by force modulation
technigue; heihgt image {(a} and amplitude image (b)
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Fig. 3 Nanoindentation experiment on multi-chain polystyrene particle, which consists of more than 3,000 polystyrene chain
a)Before indentation; b)After indentation; c)Load-displacement curve during indentation
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Fig. 4 Nanoindentation experiment on polystyrene film
a)Before indentation; b)After indentation with four different maximal load; ¢)A typical load-displacement curve during indentation
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INVESTIGATING MECHANICAL RESPONSE OF SINGLE CHAIN
POLYSTYRENE PARTICLES BY SCANNING PROBE TECHNIQUES

ZHANG Qingling, DU Binyang, HE Tianbai
( Polymer Physics Laboratory, Changchun Institute of Applied Chemistry , Changchun 130022}

Abstract Single chain polystyrene particles were obtained by dilute solution casting method. The sample
with both single chain polystyrene particles and multi-chain (more than 1000 molecular chains) polystyrene
particles was obtained by a little more concentrate solution. Force modulation technique showed that single
chain polystyrene particles were softer than multichain polystyrene particles. On the other hand,
nanoindentation experiments on multi-chain particles and bulk polystyrene manifested that the elastic
modulus of multi-chain polystyrene particles was very close to that of bulk polystyrene. Therefore, it was
concluded that single chain polystyrene particles were softer than bulk polystyrene, which indicated that the
density of intrachain entanglement points in the single chain polystyrene particles was not as large as that of
the interchain entanglement points in the bulk state.

Key words  Single chain polystyrene particle, Scanning probe technique, Mechanical response, Force

modulaticn, Nanoindentation



