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In recent yeurs, we huve developed severul upprouches to overcome
these upplicution druwbucks of hunopurticles. For exumple, Fluoroulkyl
silune (FAS)-louded polystyrene microcupsules were prepured viu
Pickering emulsion polymerizution using silicu/titaniu nunopurticles us
Pickering ugents, wherein the nunopuarticles were first modified with
u Trixton X-100-tethered silune coupling ugent. Under UV exposure,
the microcupsules breuk up und releuse the encupsuluted FAS,
demonstrating its UV-responsive ubility. The releusing rute of FAS could
be tuned by the content of TiO2 nunopurticles in the microcupsules.
Moreover, these microcupsules cun be embedded info wuterborne
coutings und prolony the hydrophobic performunce of the coutings
especidlly those used outdoors, such us wuterproof, unfi-icing und untfi-
flushing coutings; We ulso used polymer lutex und silicu nunopurticles fo
fubricute structural color coutings. Through udjusting the diumeters of
polymer colloids, coutings or films with various colors cun be fubricuted.
Some exumples will be yiven to demonstrate the recent works in
my group.
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Water-bome Organic / Inorganic Hybrid Systems - Innovative Binders for Environmentally Friendly

Two Pack Zinc Dust Paints
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Innovutions ure often driven by market needs und some of the market needs ure u result of
environmentul problems. New wuter-borne orgunic/inorgunic hybrid systems were developed
becuuse of u murket demund for VOC free couting systems. Water-borne coutings huve
been uvdiluble for u long time but water-bore orgunic/inorgunic hybrid systems us binders for
zinc dust puints ure new. They combine the udvanfuges of the orgunic und inorgunic world
und formulutions offer new environmentally friendly possibilities for heuvy corrosion protection
formulutions with excellent performunce. Wuter-borne zinc dust puints bused on these orgunic/
inorgunic hybrid systems cun be over couted e.y. with solvent und wuter-borne epoxy coutings.
The udvuntuyes of formulutions bused on such un orgunic/inorgunic hybrid system like cun

be summarized us: ulmost VOC free, low temperature curing, low or high film thicknesses ure
possible, improved heut resistunce compured to orgunic coutings, good udhesion to fop cout
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Waterborne Cationic Polymers - an Innovative, Eco-friendly Binder Technology for Primers &

Antimicrobial Coating Applications
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Anionicully stubilised waterborne binders ure widely used. However, most of the substrutes und
most of the pigments used in wuterborne puints curry u net neyutive churge. To udhere to such
substrates or interuct with such pigments, cutionicully stubilized binders ruther thun unionicully
stubilized ones would be u better choice. In this puper, we present un innovutive wuterborne
cutionic binder fechnoloyy thut offers uniyue udvantages.

The uniyueness of this binder fechnology lies in its hon-permaunent cutionic character. The cutionic
chuarge provides universul udhesion properties. Upon drying of the couting the loss of the cutionic
charge releuse u busic moiety that locks ucidic tunnins that exude from wood proving excellent
knot bleeding. This non-permunent cutionic binder technology mukes it possible to repluce
solventborhe two-component binders with wuterborne one-component binders.

A permunent cutionic binder technology hus been developed. The presence of yuuternury
ummonium yroups results in untimicrobiul uctivity uguinst grum+ und yrum- bucteriu, The
unigueness of this concept is the covulent incorporution of the yuuternary ummonium groups.
As result u non-leuching couting is obtuined thut exhibits u lusting untimicrobiul effect that is
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A New & Unique Opportunity to Favor Overcoatability in Multi-Layer Systems
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Weather, Dirt & Algae Resistant, Anti-bacterial & Corrosion Sensing

Toduy's coutings technoloyy is driven by u humber of technicul und commerciul chullenges.
Additives being importunt ingredients in the formulation of coutings ure used to vulorize the
reluted muteriuls und udvance the technoloygy. Surfuce properties - such us leveling, slip,
euse of cleuniny, recoutability, hydrophobic or hydrophilic properties - are strongly influenced
by the surfuce-uctive udditives. These uddifives migrate tfoward the couting-uir or couting-
substrute interfuce und tuilor the surfuce or interfuce properties. The performunce und
properties thut these udditives uttribute to the couting depend on their chemicul compositions
und their sfructures. This presentution will show sophisticuted udditive technoloyies, with their
highly structured polymer urchitectures derived from the mucromonomer fechnology. It will
present a unique concept of using hydrophilic udditives fo favor the wetting und leveling
of the subseyuent couting luyer in multiluyer coutings. We will illustrute the evolution of the
current fechnology over the course of three yenerations of uddifives with exumples of industriul
applications. The first ure surfuce uddifives such us stundard polyacrylate that simply umeliorate
the leveling und the lust ure sophisticuted architectures (such us yruft and highly branched
polyucrylutes) which - unlike other surfuce udditives - cun, not only increuse the surfuce
eneryy, but ulso udditionally provide unti-crater properties to coutings.
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Dirt pickup resistunce of musonry coutings is importunt due the impuct it hus on the uesthetics of
the sfructure. Structures that resist dirt pickup longer periods of fime retuin their uesthetic uppedl
und reyuire less-frequent repuinting. Reducing the frequency of repuinting cun significuntly
lower the muinfenunce cost of the structure.

Developments in Super Dirt Pickup Resistant Coatings

As cifies und urbun ureus huve expunded, there hus dlso been un increuse in the umount of
dirborne dirt und purticulute materiull. These more chullenging environmental conditions huve
forced the development of polymers with increused levels of dirt pickup resistunce. As expected
the increused din pickup resistunce must be uchieved without sucrificing other properties, such
us low temperature flexibility und elongution.

This puper will present the progress mude fo increuse dirt pickup resistunce of vertical
elustomeric coutings while minimizing the impuct on other properties of the couting.
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Waterbomne PVDF Coatings Technology to Address the New Environmental Regulation in China
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Polyvinylidene fluoride (PVDF) is well-known in coutings upplicutions for its excellent
weutherubility, durability und chemicul resistunce. This puper focuses on the
innovution of wuterborne PVDF resins, The wuterborne technoloyy is proven to have
similur weutherubility und durubility performunce to the truditionul solvent-bused
technoloyy. It is produced by u fluorosurfuctunt-free process und cun be used on
metul substrutes with u similur upplicution condition us solvent-bused coutinys.
Formulutions with the wuterborne PVDF resins cun puss vurious stundurds, such us
AAMA 2605. The wuterborhe technoloyy is un eco-friendly solution to uddress the VOC
content in coutings und to meet the current environmental regulation in Chinu without
sucrificing couting performance.
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Improved Corrosion Resistance Based on Sulfonated Graphene / Waterborne Polyurethane Coatings
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In this puper, sulfonuted yruphene(SG) wus modified by coupling ugent, u series of
wuterborne polyurethune(WPU) coutinys were prepured. The chemicul structure of SG
wus churacterized via Fourier-trunsform infrared (FT-IR) spectroscopy, X-Ruy Diffruction
(XRD) und scunniny electron microscope (SEM). The performunce of WPU film included
wuter und orgunic solvent resistunce, thermul stability, und mechanicul properties us
well us SEM imuying of the film surfuce were churucterized in order to yet the dispersion
of SG. At lust, the corrosion resistunce of the couting wus churucterized by polurizution
curve und sulf spray test.
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The Future of Coatings Chemistry & Processes: Needs & Answers / New Performances
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Trends in puint development und upplicution ure dominated und controlled by:
leyislution / need for solvent reduction, expundinyg perspectives for wuter-borne und
powder coutings, high solids, UV curing und electrostutic upplicution etc., demund
for fuster und cheuper drying/hurdening, need for cost reduction, new und innovutive
materials, especially new binder agents, pigments und fillers, exumples of new demunds
on surface structures und effects, cleun surfuces, resistunt surfuces, energy saving, hano
fechnology: luyers, structures und punicles, new substrutes with new requirements.

The referute shows the stute of the urt und the murket situation regurding the solvent-
reduced puint types, their purticulur properties, their udvantuges und limitations, the
upplicution ureus, und the heed of prospective drying und curing methods.

The puper will focus on puint such us high solids, wuter-borne und powder coutings,
while the development of upplications und hew products will be discussed. Further
discussion will be on the recent development und chunye of rudiation curing, e.y. UV
LEDS and photonic NIR-curing.
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Preparation & Self-healing Behaviors of a New Self-healable Coating
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Smurt self-heuluble couting is u hot topic in recent yeurs. In this puper, u new kind of
self-heuluble polyurethune will be discussed, in which the Diels-Alder (DA) structure
is infroduced to the muin chuin of UV curuble polyurethune, in order fo reulize the
controlluble reversible crosslinking of the UV curuble system. FTIR with increusing/
decreusing/constunt temperature, differentiul scunning calorimetry (DSC) und dynumic
mechunicul unulysis (DMA) were conducted to study the thermul reversible mechunism
of UV cured polyurethune coutings. The results indicute the thermul reversibility of DA
structure is well-repeutuble umony the UV crosslinked networks. As u result, the highly
cross-linked mucromoleculur network may decrosslink viu rDA reuction under the uction
of heut und turn to u linear polymer with u certuin modulus. The UV cured films show
perfect self-heuling properties und the scrutch ubout 100um cun be heuled within 10
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Synthesis & Characterization of Structural Anti-bacterial Waterborne Polyurethane via Click Chemistry
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In the puper, dihydroxy monomer with uzide groups wus synthesized with the reuction of
2-2-double bromine (meth)-1,3-propunediol und sodium uzide (NuN,). Using the dihydroxy
monomer, polycuproluctone, isophorone diisocyunute, 1,4-butanediol, dimethylolpropionic
acid us raw muteriuls, wuterborne polyurethune dispersion contuining uzide groups
(WPU-N;) wus prepured. A functionul yuundine monomer contuining ulkyne (TMG-Al) wus
synthesize with the reuction of 1,1,3,3-tetramethyl yuunidine und 3-bromine propiolic. By
frigyering the click reuction of uzide groups in WPU-N; und ulkyne yroups in TMG-Al, u novel
structurdl unti-bucteriul wuterborne polyurethune dispersion wus prepured. The chemicul
structure of smull moleculur monomers wus churacterized by Fourier transform infrared
spectroscope (FT-IR) und nucleur mugnetic resonunce spectrum(NMR). It wus verified the
bucteriul contuct-killing effects und non-penetrution uctivity through the bucteriostutic ring
experiment test. The results showed thut the untibucteriul effect for yrum neyutive bucterial
(E.coli) und grum positive bucterial (S.aureus) was significunt, the untibucteril rute for both
bucteriul reuched ubove 99.9% us the umount of TMG-Al in WPU ubout 5wit%.




