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Fig. 1 (a) Chemical structure of DAR; (b) Dependence of the thickness of UV-irradiated PAA-

DAR/DAR-PSS coatings on the number of deposition cycles; (¢) Cross-sectional SEM image of a
UV-irradiated (PAA-DAR/DAR-PSS) #* 20 coating; (d) Magnified SEM image of (c)

(Reproduced with permission Ref. [ 14]; Copyright 2009 Royal Society of Chemistry)
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Fig. 2 Layer-by-layer process for rapid fabrication of PVPON-PAA/PMAA films

The real situation for film fabrication might be more complicated than depicted here

(Reproduced with permission Ref. [8]; Copyright 2009 Royal Society of Chemistry)
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Fig. 3 Schematic illustration of preparative process of PAA-Stabilized Py@ CTAB micelles and
the LbL deposition process for fabrication of PAA-(Py@ CTAB)/PDDA multilayer films

(Adapted with permission Ref. [15]; Copyright 2008 American Chemical Society)
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Fig. 4 (a) Cross-sectional and (b) top-view SEM images of
UV irradiated [ PAA/( DAR-PAA, , + DAR) ] * 50 coatings;
(c¢) Dependence of the height of the hierarchical structures
() and the thickness of the continuous films ( O ) of the
PAA/(DAR-PAA; , + DAR) films as a function of the number

of coating deposition cycles
The feed monomer molar ratio of DAR to PAA is 1: 0.4 for

DAR-PAA, , complexes ( Reproduced with permission Ref.

[18]; Copyright 2010 American Chemical Society)
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Fig. 5 (a) Working principle of self-healing superhydrophobic coatings; (b) Top-view SEM images of
a (PAH - SPEEK/PAA) # 60.5 coating on a silicon wafer; (c¢) Contact angle (CA) of O, plasma-
damaged superhydrophobic coating ( A) and the coating after self-healing ( [J) ( Adapted with
permission °); Copyright 2010 Wiley-VCH)
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Fig. 6 (a) Formation of PDDA-silicate complexes and (b) schematic illustration of the fabrication of antireflective and
antifogging coatings; (c¢) Photograph of quartz substrates exposed to sunlight. Bottom: a quartz substrate with both sides
covered with a calcinated (PAA/PDDA-silicate) # 12 film. Top: a control quartz substrate without any film deposition;
(d) Photograph of a quartz substrate deposited on both sides with calcinated ( PAA/PDDA-silicate) * 12 films (upper)
and a control quartz substrate without any film deposition ( bottom) taken from a refrigerator ( — 18°C) to the humid

laboratory air (ca. 50% RH) (Adapted with permission Ref. [20]; Copyright 2008 American Chemical Society)
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Fig. 7 (a) The dependence of the thickness of the as-prepared and thermally cross-linked PAA-CaCO,;/PAH coatings as a function of

deposition cycles. Il and @ represent as-prepared and cross-linked coatings, respectively; (b) Photographs of azobenzene-containing films

with (right) and without (left) the (PAA-CaCO;/PAH) * 20 protecting coaling after repeatedly rubbing ( Adapted with permission Ref.

[21]; Copyright 2010 Royal Society of Chemistry)
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LAYER-BY-LAYER ASSEMBLY OF POLYMERIC COMPLEXES

SUN Jungi
( State Key Laboratory of Supramolecular Structure and Materials, College of Chemistry, Jilin University, Changchun 130012)

Abstract The layer-by-layer (LbL) assembly has been demonstrated to be a convenient and versatile method
to fabricate composite film materials with precise control of film composition and structure. Polymeric complexes
represent a large variety of supramolecular assemblies hold together by multiple weak interactions, which
include polyelectrolyte-polyelectrolyte complexes, polyelectrolyte-surfactant complexes, non-charged polymer-
polymer complexes, polymeric-inorganic hybrid complexes and so forth. We demonstrate herein that the LbL
assembly is unique to fabricate functional films by using polymeric complexes as building blocks: (1) It
enables rapid fabrication of micrometer-thick films because of the large dimension of the polymeric complexes.
(2) It facilitates the flexible control of film structures because the structure of polymeric complexes can be
easily tailored in solution or in LbL assembled films. (3) The LbL assembly of polymeric complexes can build
up novel functional films which are difficult or impossible to fabricate by LbL assembly of uncomplexed
polymers.

Keywords Polymeric composite films, Functional films, Layer-by-layer assembly, Polymeric complexes





