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ZnO nanowire suspensions and their high application

Uik potential In Smart Window devices RTU
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We demonstrate the counterintuitive increase in optical scattering efficiency during
negentropic orientational transition in dilute ZnO nanowire suspensions!!!
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Fig. 1 Optical microscopy image for aligned ZnO NWs in PDMS (0.05 vol%) (a); schematic
representation of electrophoretic ZnO NW alignment (b); decrease of transmittance of
150 um thick sample cells with 0.05 vol% (c) of ZnO NW suspensions in PDMS in an
applied electric field (1 V/um). The graph (d) demonstrates the angular distribution of
intensity of scattered light in chaotic and in the aligned state.

Fig. 2 (a) The decrease and recovery of transmittance observed in a 150 um thick sample
with 0.05 vol% of ZnO NWs in PDMS at 550 nm wavelength during an “on” and “off”
cycle (AC, 1 V/um), (b) the kinetics of alignment under an applied AC field (1 V/um),

represented as change in transmittance of different suspensions; (c) reorientation
kinetics, represented as change in transmittance of suspensions with different ZnO NW
concentrations; and (d) fixed focus photographs presenting the visual appearance of a
sample containing 0.05 vol% of ZnO NWs before (left photo) and after (right photo)
applying the electric field.
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Conclusions: Stable suspensions of 0.1 vol% ZnO NWs in PDMS were prepared by a
multistep solvent exchange, ultrasonication and high shear mixing process. The
obtained materials exhibited unexpected optical properties: the scattering efficiency
increased significantly as negentropic orientational transition from chaotically
oriented state to partially ordered (aligned) state was induced with longer axis of
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