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Figure 1 SEM images of the ellipsoidal and rod-like particles obtained by the photoinduced

deformation of azo polymer microspheres''!
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Figure 2 Schematic illustration of optical setup for the photoinduced deformation of azo polymer microspheres
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Figure 3 TEM images of the hollow ellipsoidal particles and hollow spindle-like particles obtained from

the photoinduced deformation of azo polymer hollow microspheres?”
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Figure 4 Chemical structures of several typical pseudo-stilbene type azo polymers synthesized by the
post-polymerization azo coupling reaction
(a) The azo homopolymer (BP-AZ-X) with the backbone of epoxy resin; (b) The azo random copolymer
PAZO-ADMA; (c¢) The azo block copolymer PEG-6-PCN.
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Figure 5 The photoinduced deformation asymmetrically generated on the surface layer of monodispersed azo

molecular glass microspheres with the diameter of 14um, which transformed into mushroom-like particles™*
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Figure 6 Surface-relief-grating (SRG) was inscribed onto the upper surface of azo polymer (PAZO-ADMA)
microspheres with diameter of about 50pm, upon irradiation with an interference optical pattern

(a-f) are the SEM images of the modulated patterns on upper microspheres, respectively observed with different

magnifications and from different observation angles"
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Figure 7 TEM images of the PEAPE/BP-AZ-CA hybrid microspheres containing different amount of BP-AZ-CA
and after the photoinduced deformation

The weight percentage of BP-AZ-CA in the hybrid microspheres of (a-d) was respectively 80 % (wt), 60% (wt),

40% (wt) and 10% (wt), which transformed into (a) ellipsoidal particles, (b-c) spindle-like particles and

(¢) cobble-like particles after the linearly polarized light irradiation™®’.
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Figure 8 (a) Procedure to fabricate Janus particles composed of azo polymer and PMMA, using polymer phase
separation in emulsion droplets. (b) Three deformation patterns of the PAZO-ADMA/PMMA Janus particles.
(c-d) OM images of the PAZO-ADMA/PMMA Janus particles (¢) before and (d) after photoinduced deformationt'"
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Photoinduced Mass Transfer and Deformation of Azo Polymer Microspheres

HUANG Hao, WANG Xiao-gong”
(Department of Chemical Engineering , Key Laboratory of Advanced Materials (MOE), Tsinghua
Uniwversity , Beijing 100084, China)

Abstract; Photoinduced mass transfer behavior of azo polymers has aroused extensive research interest in recent years,
which involves a series of basic scientific problems about light-matter interactions and promising application prospects. Azo
polymer microspheres can act as a unique type of isolated deformation unit to show photoinduced mass transfer behavior.
The research in this area not only offers a novel method for the preparation of shape-anisotropic particles through photo-
induced shape-manipulation, but also provides a valuable tool for studying the complex multi-scale motions of photoinduced
mass transfer behavior. This article presents and summarizes the progresses in the photoinduced mass transfer and
deformation of azo polymer microspheres in recent years. The deformation behavior and its intrinsic mechanism of azo
polymer microspheres under different conditions are comprehensively discussed. A perspective of the future research and
applications in this field is also presented.

Key words: Azo polymer; Microsphere; Photoinduced mass transport; Shape-anisotropic particles; Photo-fabrication
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