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WD 2005/ 066285 PCT/ EP2004/ 014326 Hydrophilic coating

ol ysil azane The present invention relates to
Wo%%agwggent, per manent |y hydrophilic coati ngPedée2004/014326
5 on polysilazane in conbination with an ionic reagent
for increasing the hydrophilicity. Hydrophilic
surfaces are characterized by good wettability with

Hydrenhilic otlaitinh basedrorapolysikizaneeveal ed in a snall cont act
angl e. Such hydrophilic surfaces are suitable, for

exanpl e, as antim st finishing for mrrors, car
The iR AR dnd s engdehl 3Rl el ldoputc coaig based
on pobsilazanenatmbbinbtiomadthem ianyreagent far ifcreasihg theBydrophilicity.
whi ch are present. Various options are known in the
literature for producing hydrophilic surfaces
HydEPRRT e SRS BN IRy odol WelEbtiYy wiE o unicn i
meabyabbptevieatsd iy & smal eohtece angleu Sch dydrdpitiliconafdtaeare suitable,

for XATPIS, s ST GAISHORSBEMITaiRe CRM NS eiaeRs A (ke and also for
the HBHLERN JEdASLR-clebh QGHS&&W? éﬁé’%‘?@?d{)%ﬁfé? A v?%%[hes away

adhere to the surface and thererore ex It an efrtect
any diok pastiches avhidtDaghprasent.ne. EP-0 498 005 Al descri bes

an aqueous/ al coholic formul ati on based on a

vi nyl pyrrolidone/vinyl acetate copol ynmer which is used

Vari@gs 8pdrs &re IGRRPRI the Giferbflire fEMBOHAENGHyd?SpIid8irfaces depending
hydrophilic coating materials consi st "of organic

on thsosyhfdiade.or copol ymers whi ch contain pol ar groups.
These coatings are characterized by the fact that they
are able to absorb water and thus the surface is

Firstiyetérsinwstérganyeay siiadbla foh téinpathtmpinagertiag hsdedphilicity to
coatings_ is their | ow abrasjon resistance, and the )
surfagesopleh frnusatignsdhava been ebidinakle 5o alano timg apd arpaised, inter

ot 58 L 0B 5120 PR TR i i o
compositdmedad not adherestoahy stifface ahtinbertisrie GMibiter ieffect for only a

short time.

EP-0 498 005 A1 describes an aqueous/alcoholic formulation based on a
vinylpyrrolidone/vinyl acetate copolymer which is used as antimist composition for

spectacles.

Other hydrophilic coating materials consist of organic polymers or copolymers which
contain polar groups. These coatings are characterized by the fact that they are able to
absorb water and thus the surface is wetted with a water film. A disadvantage of such
coatings is their low abrasion resistance, and the absorption of water also leads to
swelling of the polymer, which brings about detachment or release from the surface.
Moreover, either UV curing or thermal treatment is necessary for curing such polymeric
systems, which, on the one hand, is associated with high technical expenditure and
thus with costs and, on the other hand, is unsuitable for heat-sensitive substrates.
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| photecatawilgmﬁ@pban@r&q)amrp@h

systens, which, on the one hand, is associated with
hi gh techni cal expenditure and thus with costs and,
on the other hand, is unsuitadle for heat-sensitive
substrates. 2 EP-0 339 909 Bl describes a thermally
curabl e coating conposition which conprises polar
EP-C3p009ed tdesiritesar thevmatly curtbisl chating comgesition &m!cﬂ‘f compnses
and further hydr ophi | i ¢ mononers.

nmet hacryl am d
polay GpRRIVRETSATICE 3l foneHustsd erp@@n%n%ateseﬁmmmlaaﬂee and
P
furthEHEchophiE tnainers 18 SrinibeAls BppiRdf pdffabopate and PMMA
and puegeatt8($2043ed on pol yal kyl ene oxi de
di (nmet h)acryl ates, hydroxyal kyl (methacrylates) and
al kanepol yol pol y(nethacryl ates) which, when applied
EP-1 919 84B BOsa@] b%s%h@?/t éurQBQ cfatﬂrhgcbonll(ﬁ%qfﬁ:ﬁ WitR mist-reducing

reduction in msting. Fi ne i Vi titani um
propertmsi mhsqdaan pollyetkylermetdmjead@mﬁe)amytbtés Jatdraxyatiel (emethacrylates)

otoc rtres a al ui_t.abl
and Banggalypt By foeBaah Renul rubes «Bnise fpolgaBonale sheets and
cureBNREES 36 8l rsbil6ticee anﬁFstrﬂQd the hydrophilicity
associated wth it only arises if these particles are
subjected to W irradiation, i.e. they are not
15 Furt hetrno

Finefytiyife it GfbP paides M e dratas hakiitRlign nE phitocataiytic

: propbﬁlé@%ar@alsd@&ttéﬁlé for @ﬁﬂbﬁhiﬁ@éﬂ%ﬁmaﬂgng%uh’hﬁé’@mowever the

ystens in their vicinity over tine rrespondi n
i@itraaesqqmed avithyit sniviatises lmese

paﬂr%’lﬁ? ard spa%c%;gggﬁé&éﬂgﬁ €, lﬁ? a‘? ?elrgr’%lﬁ rtaﬁl fé)ﬁlgé'lrp fteriors.

6r on phot ocat

Furtliermnorepded to tirpticlesatalytic Betiviye mmarﬁdlebmaaemdeﬁcy to
glass and followng  irradiation with W lig

destyraraanis SWoIPIRS piager SR e Wit gy eimsCorgsponding
f
trtaniggrg%ﬂp%g 3¢ r@lﬁ 'HPE%\A# onIE( taﬁ‘i@hfSEBIQ%gﬂtr%ﬁ'taérctaﬂ}rﬂesgafés.

ere’a er ru
tinmes with ‘an eraser the coating can be conpletely

r ved. |cat rfaces such as Ias_ad \
EP-%@{@&?% %12 \bﬁéé’s E‘ giorRiefe 'é‘ib“'ﬁépy aelivegepno-metal
; a
oxrdéé! %’Is%tcrhf h@ﬁp?p@hggééf%dm %’1‘%5 SRd FRIdWInG YRR With UV light,
exhibits no misting at all when it is breathed on. In application example A1, the
adhesion of this antimist coating is tested, where after rubbing two to three times with

an eraser the coating can be completely removed.

Silicatic surfaces such as glass and ceramic or surfaces made of metal oxide can be
coated with halo- or alkoxysilanes which carry hydrophilic substituents. These react with
rhe oxidic surface and in so doing are covalently bonded. As a result of the chemical
bond between the substrate and the silane, the hydrophilic substituents are
perm.anently fixed to the surface and their effects are retained. US 6,489,499 B1
describes a method for producing a hydrophilically modified glass surface in which a
solution of a siloxane-modified ethylenediaminetricarboxylic acid salt is used. In this
method, however, no quantitative statement is made about the contact angle, it merely
being established that the wetting of a coated glass surface to which a drop of water is

applied is better than without coating. A disadvantage is that these silanes do not react
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the oxidic surface and in so doing are covalently
bonded. As a result of the ch§m cal bond between the
substrate and the silane, the’hydrophilic substituents
are permanently fixed to the surface and their
effects are retained. US 6,489,499 131 30 describes a
with sgtfaoes whichpd@tateenjain dxide op hydjliox'miel groopsli Fcbresekmmesplastlcs

. surface.in which a. splyti.on of a ne- nod
painfy e Bkt o R oS aRBad Wit Buibrblicieest ugig the Rarophiic
silane8i A fuREN@IdadENEYE bf t%e%bﬁlﬁ‘ilhd ?eaﬁé‘&@ léecﬂbt e to their low
made about the contact angl t nerel
molardnass, iosheaty ebaorbené swéacnesngr sﬂrfaace@omﬂ'etmgﬂa aeEesstheS! diftuse into

the SyfbshiBisr Withlaf sHacErtitlariad hER0rtaC with £ Rdhnli Hhiect.

do not react 3 with surfaces whi ch do not contain
oxi de or hydroxide groups. For exanple, plastics,
Polypitazenes ang skiablaJorpivdueingdbirs iapersheith wihidh gubstrates can be

oo Y5660 i, S AR S oPEEHROH o R BERR A osors

soil- nebetihgtcoaﬂblg sblutioh@idsetd O pomSiRizaBsBut WIthoif lafter-treatment with a
absorbent surfaces or surfaces with |arge pores they

furthgr hydreehilizing reageet. dhpdners: eoalingrya swidds itk pelygilazane and

soosHEH! T UGG IBBANE SRBbhE g @ comta

anglevof BOWD°Ch substrates can be protected, for exanple,
agai nst scratching or corrosion. WO 02/088269 Al
describes a soil-repelling coating solution based on

A SRy aiRSERIE hh r ffoong

hydrephifiaserfaceshaneceijher uazblectoaalso rrsanh:lsafqthm]hydrophmglty permanently or
|c surfac s whi c

t air ves r I at ve dro
canngh e Tiseg Jinfietsa Ry ine oL RGR of sirtasmmanyion Havedhene
cisa e 38 bSO bl 8 lifed tomperatures
or byarradiatenmwithi Hthlgi'Eb, \ledh dipdtiyl i cissgciptadmmitle mdrgasad expenditure and

cannot. be u nlversall n st di verse of
furtn&GRRE s LRstifle WA terns iR auoiafRge (hat ¢ he
- coating can be achieved only by curing at el evated

tenperatures or by irradiation with W |ight, which
The pbjest ofithe praserddineandionwasia tevalop ad e@spdndaplpw goating with which

it is pg%s@?e;egqn@rg%%th%%&tt@bér%efo ma %ﬁ5|35 Sﬂc‘?h as gFass, ceramics, metals,

plastics, paints, resins and porous surfaces, with a permanent hydrophilic effect.

Surprisingly, it has now been found that combining polysilazanes with an ionic reagent,
surfaces can be provided with a permanent hydrophilic effect which is significantly

superior to that for a straight polysilazane coating.

The invention therefore provides a hydrophilic coating for surfaces comprising one or
more polysilazanes and an ionic reagent or mixtures of ionic reagents for increasing the

hydrophilicity. By applying ionic reagents to the polysilazane coat, charge is fixed to the

-substrate surface, which leads to a surface with high surface energy, which permits

easy wetting with water. Here, it is unimportant whether the charge is cationic or

anionic. Polysilazanes are very reactive inorganic or organic polymers which, due to this
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The object of the present invention was to devel op an
easy-to-apply coating with which it is possible to
provi de the nost diverse of rat eri al s, such as gl ass,
ceramcs, netals, plastics, paints, resi ns and porous
surfaces, with a pernmnent hydroph| lic effect. 25

high saaetivityi firgtly adherenesryiveall todtba mostrdivarseof sorfaces hgenterlng into

el AR AT hoHh A BB 1o B BEE % S8 eaction

with St doplisd rédgeriy BALItRGS fikewiBaihehPanenty bRudAEse reagents
pol ysil'azane coating. The invention therefore provides

a hydrophilic coating for surfaces conprising one or

n_ionic reagent gr mxtures .
AcoqffinBihitne ki PR TR R B crdie eGSR aipRRSH PoTsilazane
of thBYfomplyl,ng i onic reagents to the polysilazane coat,
charge is fixed to the substrate surface, which | eads

to a surface wth HSRRuNRide energy, (fhi ch pernmits
easy wetting with water. Here, it is uninportant
whet her the charge is cationic or anionic.

wherlédR‘yR | RZameyg berideniiday of eifdrbieanare0sitHed htretedpd @rganlc or
rs which, due to this 4 high reactivity, firstly

OrgaaaW@néhQ/@%W%ﬁn dipwhigh isssuch thet the polysilazrae dasty number-

averg fidiceliafgionPSf FBREM o (1 F40 63) ARBERIAMNY - cact i on
perhydropolyshazarep(R’ i—ell” rditenity immthidhhniss $udieiNas the

entl bi nd t hese rea ents. 5 Accor di ng to
perh{ipRRbsiiRzanesg BUEHerAVEraas FiolRpRT R DB Lar fiam hikto
150 @@j@gpﬁb|y3| | azane of the formula 1, -(STRR'-NR'"" )n-

where R, R', R'"" may be identical or different

and are either hydrogen or organic or 10
c,radical s and in, wh S

The By 8RB ILR anshi A6 orinpey s kil sie et apled i dissolved
form\f@'tr@ifmtﬁllyfafﬁbﬂééﬁgly%ﬂ’aﬂé}% &%lr@, i%’éot \:Aﬁfpbfﬁ §¢i%*ﬂilv%rie£%re permanently

per hydropol ysi | azane (R
adhere tg lichheseamaythe thpenhg'tcdlwlsleym‘ ireagalte whdsh permit the desired

perrgBRE TR Bh A8 Beie! RiranATed iy Lpenbliarend Soatnd’
conpounds whi ch are generally applied in dissol ved

These ionic hydrophilizing agents may, for example, be salts of carboxylic acid, in

particular of hydroxycarboxylic acid, such as calcium, sodium or potassium gluconate,

salts of tartaric acid, citric acid, malic acid, lactic acid or sugar acid. Solutions of these

salts can also be obtained directly by reacting the corresponding acid with alkalis.

In addition, substituted ionic halo-, hydroxy-, alkoxy- or alkylsilanes, such as
N-(trimethoxysilylpropyl)ethylenediaminetriacetic acid trisodium salt,
N-trimethoxysilylpropyl-N,N,N-trimethylammonium chioride,
N-(3-triethoxysilylpropyl)gluconamide, N-(triethoxysilylpropyl)-O-polyethylene
oxideurethane, 1-trihydroxysilylpropionic acid disodium salt, are suitable hydrophilizing

agents.

lonic oligomers or polymeric compounds, such as surfactants or dispersion additives,

such as Byk®-151, Byk®-LP N 6640, Anti-Terra®-203, Disperbyk®-140, Byk®-9076,
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formto the initially applied polysilazane coating,
react wwth it and therefore permanently adhere to it.
These may be the npost di versedof reagents which pernit
the desired permanent hydrophilic effect in

conmbi nation with the polysilazane coating. 20 These

Byk®aB4s DisbrByH® | DishBEbyR=T8 T, dreYikeWiie StabR! BydrBphifizing agents.

of carboxylic acid, in particular of
hydr oxycar boxylic acid, such as cal cium sodium or

A[so%%t%ﬁ%' é@s@ltﬁcgugﬂ{ ﬁs ti eﬁﬁn’h‘zphg) gbgf \%lcﬁa@{e t%es%r}ét%éé modification

sugar
of titehiurhdRxides betsmedsuptdydhsphilky &Isﬁﬂésdlt@m’éddaﬁ)‘h W|th UV light.

reacting the corresponding acid with alkalis. In
Howgyen, cpBipared bdthianatese, .twl@mm@p aly Brs ke ad\éanzag@that it is not

as aﬁér&a%i%'t?wéﬁd; @{anféjp atd nd does not destroy them.

yI enediam nettiacetic acid

trisodiumsalt,

N-tri thox [ ro I- Nl\l-trlrrethylammnl
A cog}mgg- Qfiure &f QIEXH% tpc}mﬁg @Hylﬂ@@qa%@ahgmr@econtact angle of a

N

surfe{o%xel( dfedl}?tg Elﬁtgﬁlyéliﬁtﬁéﬁ 7 d%rg)%é}otbééﬁg%‘ééb%}ﬁﬁégvlthogt the use of these
reagentsodi um sal t, are suitable hydrophilizing agents.

lonic oligonmers or polyneric conpounds, such as

surfactants or dispersion additives, such as

The %ﬁflén mher%%\ﬁiﬂés laFmBtHRRAEr pﬁf&dcsr@% h?&if&fha%oatlng comprising
Di sper byk(r)-140, Byk(r)-9076
one Of BYee lpply(sﬂazarlasm ay kqnig reigient ar mlxtulmmfgen@u'etagamte where, in

o LR B 2 B O R48Lg 961 secona

step"@dlidnie® ﬁydrgamn@ﬂ‘ngtrebg@nw HixRired ®f idHi€ AYErophilizing reagvnts ina
‘super hydr ophi | i as a result of irradiation with

solventgie 3P9|l$d)wever conpared wi th anatase, titanium
phosphat e has the advant age that it is not as
aggressive toward organic materials and does not

The geltilapanebeied/Are OiMMpiti@at, Uhe abbvénbntidbnddes®pounds.
hilicizing auxiliaries is that the contact angle

The tsweaJtO o] mﬁf&f@r@\aae%a Rvdrephytis §tsrfa<éez@latélna§l%, hmcpatmg With the
aboJe?né?‘ﬁfEﬁ@ﬁ%% L}W{Iﬁ%s LAgi s@g%rre %)ﬂﬁ’gfﬁp ge_nt s. The

nvention prOV| ucing a
hydrophi lic coating conprising

Using the hydrophilic coatings according to the invention it is possibie to coat a large

selection of substrate surfaces. Suitable substrates are, for example:

. metals, such as, for example, iron, stainless steel, galvanized steel, zinc,
aluminum, nickel, copper, magnesium and alloys thereof, silver and gold,

» plastics, such as, for example, polymethyl methacrylate, polyurethane,
polycarbonate, polyesters, such as polyethylene terephthalate, polyimides,
polyamides, epoxy resins, ABS polymer, polyethylene, polypropylene,
polyoxymethylene,

- porous mineral materials, such as concrete, clay bricks, marble, basalt, asphalt,
loam, terracotta

. coated surfaces such as, for example, plastics emulsion paints, acrylic coatings,

epoxy coatings, melamine resins, polyurethane resins and alkyd coatings and
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one or nore polysilazanes and an ionic reagent or
m xtures of ionic reagents where, in a first step, a
surface is coated with at |eaSt one pol ysil azane and
then, in a second 15 step, an ionic hydrophilizing
reagent or m xtures of ionic hydrophilizing reagents
* i nogganioinaterialsrsuchms weod, Iéamep,gbatahdnenarmeu 204 texibes
in particular, the abovenenti oned conpounds. The
" in9%88%i on further provides a hydrophilic surface
obt ai nabl e by coating with the 20 abovenenti oned
pol ysi | azanes and ionic hydrophilizing reagents. Using
to name thydrfephi | i ¢ coatings according to the invention it
is possible to coat a large selection of substrate
surfaces. Suitable substrates are, for exanple: 25
N I . S v .
The R B < Iy BBand balf KRG p o bl Wi Fhhergn saaving or spin
coatirgpofestiaightaralysiiezays ot beoiysilazand selutiandT gakbieve the desired

oL 48 8l AESSTEl SarBEA BBy, whi i ransparent

and BREr¥RTE Yo8s n‘b%ﬁvél%eg%ﬁ&tt yé 8pficdl 2pPRAkAHAhe substrate. Due to
pol yi m des, polyam des, epoxy resins, ABS polyner,

the malie@whi@ke,e%arypadpw ema|l aBoyrdiof oxatataliy Irequited, which is

: terjal h t |
eavdith AR ke 64 g 85 05aN. %yt to be
coated deednIdrig siightlyteavtor. Thé coupIiti®esBloftid pslysilazane coat

emul si on paints, acrylic coatings, epoxy coatings,

followinggnameratian akthessivant andusingds imtheaimagelfroya 0.01 to

10 niGEHAGR, BEefptpDAANGES PR BEIGIS, pBHEDIHG BRfaply 0.1t
1 micmetortHeref #'ve possible te diadtlyngretrebhtheaduffiddedddrecERBd with a
. take place by wping, imersion, spraying or spin
PriMgbat i ng of strai ght pol ysilazane or a polysilazane
solution. To achieve the desired hydrophilic effect,
only a thin coat of polysilazane is necessary, which
The ssbsequenpaoatitg with the hydrophilizing agent can likewise take place by

immersion, spraying, spin coating or wiping.

~ Both the coating with polysilazane and also the subsequent application of the ionic
reagent preferably takes place at a temperature in the range from 5 to 40°C, application

at room temperature being particularly advantageous, which also permits the coating of

heat-sensitive substrates.

By slightly heating the solution containing the ionic reagent the coating time can be

shortened considerably.

The surfaces provided with the hydrophilic coating consisting of polysilazane and
further hydrophilizing agent are characterized by a significantly lower tendency to
misting and an easier-to-clean surface. The coating also has antigraffiti properties.
Thus, for example water-resistant Edding pen marks can be removed easily with warm

water or steam.




10

and therefore does not adversely affect the optica
appearance of the substrate. Due to 10 the small coat
thi ckness, only a very small &rmpunt of material is
required, which is advantageous both in terns of cost
and al so ecol ogically, and the substrate to be coated

Suitbisleaubsents for plydiakhine beain sarticdBEofpRitic $dlvekBasictoEontain no
the pol ysil azane coat foll ovw)gz evaporation of the

watefd reardive @rewRp (syichias: vsirexaf g& aminengooups)+ bhess are, for

exaffbfl, e BERARA o BBy ele T HRTR fapoong, pyter,suon
as ethyl msetats or butyl boethte, Kektohad; suicieat dcetorrusd methyl etHytketone,
rimer. The subsequent coating with t

coategvvithﬁ rp g he
ethefs, SUSPIAS telirRydeiean & sibytykailies @ndarenet ard pelyalkylene glycol
| i ' j r wiping. 20 Both
dlalli)ﬂgﬁ'{:e?)éé?g?] %@%\g\} ?%h%gﬁ/e?l fgggﬁégéﬂgggn% so the subsequent
application of the ionic reagent preferably takes

ace at,.a tenperature in the range from5 to 40C, .
A fuflr Gormigant he Bolvsiazaperaliion ey g GialRiey Sush gs tertiary
. V o] a a .I e "
amirésy SRRt ase Wil Chring T ot Be sz e finfidr 2dditives which
facilsatlsubstrateowetingiordilmifermatiorc r eagent the coating tine
SuitgEle ﬁ%&@g?%hﬁo:gfllg%ﬁ?@%o ﬂﬁfgﬁﬁrﬁgb gh%qggp?ql%ﬁ%ﬁgrswg{e?,véIggf(]jols, such as
methiior sétharan %g@it’)ébar%@,_ ﬁéﬂéﬁé@rsua?{ %%l ditdre bf‘g'neﬁ%g %Er:)ﬁk@tone,

characterized by a significantly |ower tendenc
carbakyic aridssdchrasdegnisracio,- atedigmcidiof propionia acidoand egters, such as

a t it rti.es. hu for exanple
ethyaé‘rseg?gr%s‘ﬁ@%"a%e?g&a‘?ﬁ{a&ﬁ@ﬁgRQ'T&S%%QIV?{@% enoved easily
with warm water or steam 7 Suitable solvents for
pol ysil azane are in particular organic solvents which

contain no water and no reactive groups (such as
hydr oxyl - or am ne groups). These are, for exanple,
al i phatic or aromatic hydrocarbons, hal ogenated
‘hydr ocar bons, esters, such '
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 expéHddodedr fp

as ethyl acetate or butyl acetate, ketones, such as

acetone or nethyl ethyl ketonﬁ, et hers, such as

t etrahydrofuran or dibutyl etRer, and nono- and

pol yal kyl ene glycol dialkyl ethers (glynes) or

m xtures of these solvents. A further constituent of
Exatripdespol ysi | azane sol ution may be catal ysts, such as

tertiary amnes, which increase the curing rate of

the polysilazane film or additives which 10

Thefc.%%itihgé Nith RINASREARES Wetd bé‘ﬂie@rthiL{n@bf QhTRét-88s atmosphere in a

Suitabl e solvents for the hydrophilizing reagent are
glovierbgxdor betiearepredunibilityl Thaokspus substaates mearaavated using an
.__ethanol . isoprgpanol 5 ﬁetsﬁnes such a; acet one 8r .
'mmr‘?é?'ﬂﬂ}lapB?FﬂiF «HISAtactangis Ksqsurareqls Welkfrrtied ot Hping an
instreheht fRFSKirGsaci d or propionic acid, and esters, such

as ethyl acetate or butyl acetate or m xtures of
Thetpodsdazane uaed wasarbydropoiysilazamei ingarialis lsolvents. Mixtures of xylene

| ysi anes.wene.carried opt under .an inernt-gas
and e pH AR Rt N D R b fsi et POl AR: Gustmary.
ManlfigctiMedrii® Clariimib Ihpah gSKwer e coated usi-ng an i mersion
apparatus. The contact angle neasurenents were carried
out using an instrunent from Kruss. The pol ysil azane
s perhydropol ysil azane in various sol vents.
ExP%ﬁ@%ﬂr@s of xylene and Pegasol (designation NP) or

A polycarbbndtel sheleh €10 & doingnass iMnidrdedingo 8% BBrelgth
Manuf acturer is, O ariant Jaggn K.K 10 Experinment | A
perhygrerodysiigsane selytien in nediRutypethgy i glqvenkexsising gndmgnersion
app%%ﬁﬂi@v[tﬁ%%ﬁ‘wo’?&{ ﬁyadfacf?%lf ¥85ichAARCARS! 4T 88eAdR time of 10 s, it was
n-di butyl er in a glove box using an inirersion
dravappatr gitthe seidtionsagepn abbapeat of 20adm/noih. RQvasnadliowed to drip briefly

and Phee s SATIBl Wam G ToDE Ve ORI FAMPIE W lef ying
19 ﬂnﬁme&gq ﬁfényig‘lolﬁel%eﬁh A ?gﬁémg@ Sollifidn (10% strength)

renmoved fromt ove The sanp
of thexguishitive Byk-bPrN{66401(0riginal soldtiom &nd 0%retrength,idilute ar1 with water).

o RS B R ST B B b
The bhttdc aRgik o viRteVBb&E)not be determined exactly, but was considerably less
than 10°. '

- On a half-coated polycarbonate sheet marks were made using a pen of make Staedtler

Permanent Marker 352 (water-resistant) on the coated and uncoated surface. The
marks on the coated side couid be removed without problems using warm water or

stea‘m and a paper towel.

Experiment 2 _

A V2A stainless steel sampie was coated with a 20% strength perhydropolysilazane in
xylene/pegasol AN45 in accordance with the method described above. The sample was
then aged in air for 1 hour and immersed in an aqueous solution of the additive Byk-LP
N-6640 for 24 hours. It was then rinsed with water. The contact angle of water is

significantly less than 10°.
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The sanple is left lying in the solution for 24 h and
then rinsed with water. 20 Thg contact angle of water
coul d not be determ ned exactFy, but was considerably
|l ess than 10. On a half-coated pol ycarbonate sheet
mar ks were made using a pen of nake Staedtler
Exppdmenhant Nhrker 352 (water-resistant) on the coated

A VB ARGEE S SUEAE s eSte 35 SR et o5 ik s solution of
the Bk S @Hamvem Redtal@ed 5DO0RING thXRESH! 'E%Wiplg was\gfhersed for 30 min.

stainl ess steel sanple was coated wth 20% st rengt
Thegantsd eagls gkwater avas signifi thla/rie$$>§weﬂ)®° AN45 in
accordance with the nethod descri bed above. The sanple
was 30 then aged in air for 1 hour and imersed in an
Expedmeatid sol ution of the additive Byk-LP N-6640 for 24
_hours. It was then rinsed with water. The contact
Usingg rsta"aﬁsmte@l saple e expsEiment wassas taseribegl in®xperiment 2.

eel s Ie was coat ed
Instgé%P cr : K %d&gb%’%hé%%%&%ﬁégjé‘mg%rﬁﬁ o a&aqqqpélss§§turated Ca
gluc_addietsohetldvasﬁ\ﬂmmq@bdrg Se6nwitahfie dfﬂ@ﬁ thaAMU Gva@easured.
imrersed for 30 mn. The contact angle of water was

significantly less than 100. 5 Experinment 4 Using a
{ gss steel sanple the experinment was as described
EXpértr'{ﬁngpgrl ment 2. Instead of the Byk additive, the

Usrr@amplamlmsﬁmmpté ithmes prcm@daqywaefas deicviball @l efgderiment 4. The

ate sol ut| After 24 hours, contact angle of
Satu?aééé ghoapatzRohtion wes heatgs NI AR n %S%Plﬁ?gwﬁs aged for

30 nﬁhamé 85fitaet 8RYIeTWtBr whis; @%@g\w afpedescri bed

i n experinent sat ur uconat e Ssolution
was heated to 50C and the sanple was aged for

Experiment 6

Using a stainless steel sample, the procedure was as described in experiment 2.
Instead of the Byk additive, the sample was immersed into a 10% strength aqueous
solution of the disodium salt of carboxyethylsilanetriol for 24 hours. The contact angle of

water was less than 10°.

Experiment 7

Using a stainless steel sample, the procedure was as described in experiment 2.
Instead of the Byk additive, the sample was immersed into a 1% strength aqueous
solution of titanium phosphate. After an aging time of 24 hours, the contact angle of
water on the coated stainless steel sample was 32°. The sample was then irradiated

with UV light for 12 hours, the contact angle decreased to 13°.
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30 mn. The contact angle of water was significantly

| ess than 10. 15 Experinment 6 Using a stainless steel
WOZW@6643%: procedure was as Hescribed in expePGEHEP2004/014326

2. Instead of the Byk additive, the sanple was

imrersed into a 10% strength aqueous solution of the

di sodium salt of carboxyethylsilanetriol for 24 hours.
Claiffde contact angle of 20 water was |ess than 10.

Experiment 7 Using a stainless steel sanple, the

procedure was as described in experinment 2. |nstead

1 o ANBEI A B BRI I 6T bGP ano an
ionid\tdagfendor adxtaeed ofienifreddemtgur s, the contact angl e of

wat er on the coated stainless steel sanple was 32 The
sarrple was then irradiated with UV |ight for

2 83@? 6’%’@ %@gﬁ%’g&@@%@é&,ﬁﬁ%@%i 48’5‘@% co\pﬁpnses at least one

polysjaramgtofithe fomailarly f or surfaces conprising one or
nore pol ysilazanes and an ionic reagent or mxtures

of ionic reagents. 2. The hydrophi lic coating as

clained in claim 1,_ & NG | ses at east one
pol ysi | azane of the rrrul a I, - (Sl R‘ NR "')n-
(1) where R, R', R'" may be |dent|cal or di fferent

ith tall
whef§ . 30 £ ikl g @%ﬂgﬁae%roéﬁé’%gﬁ bl 40 eiBCR AT Ak Aanic or
orga‘h@%eﬂalﬂé' 'F@cﬁ&als% |ﬁ%18ﬁ’h‘?§ 318k twﬁ'tﬂg? g{snéiéﬁa Halahdimber-

00 g/ nol . . The hydrophil
aver@gaum@ecularweaghhoﬁrovmﬁertmwa@q&g/yml| azane is a
per hydropol ysil azane (R = R' = R'" = H).
3. The hydrophilic coating as claimed in claim 2, wherein the polysilazane is a

perhydropolysilazane (R = R* = R“ = H).

4.  The hydrophilic coating as claimed in claims 1 to 3, wherein the ionic reagent is a
salt of a carboxylic acid, in particular a hydroxycarboxylic acid, or a cationic or anionic

silane, or an cligomer or polymer.

5. The hydrophilic coating as claimed in at least one of the preceding claims,
wherein the ionic reagent is an inorganic salt, and the hydrophilicity of the surface can
be increased by irradiation with UV light.

6. A method for producing a hydrophilic coating comprising one or more
polysilazanes and an ionic reagent or mixtures of ionic reagents where, in a first step, a
surface is coated with at least one polysilazane and then, in a second step, an ionic
hydrophilizing reagent or mixtures of ionic hydrophilizing reagents in a solvent are

applied.

7. The method as claimed in claim 8, wherein the polysilazane used is at least one

polysilazane of the formula 1
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4. The hydrophilic coating as clained in claims 1 to
3, wherein the ionic reagent is a 20 salt of a
carboxylic acid, in partlcuIAr a hydroxycarboxylic
acid, or a cationic or anionic silane, or an oligomner
or polynmer. 5. The hydrophilic coating as clainmed in
at | east one of the preceding clainms, wherein the

ionic reagent is an salt, and the
hydrophilicity of tﬁ%ﬁgg ﬁgkﬁncan 25 {8 i ncreased by
irradiation with UV light. 6. A nethod for producing a
“hydrophilic coating conprising one or nore
wheysoRY K" Rz"aimles' benidentical onidifferenipand aer eitﬁefthyde@gelf or organic or
ibnafirs surface is

* orgapfielali LA aPBTR stin Sopyd had iirbalkeiador hasrd umber-

aver6§é Ml Sl &PweRyht bPbM %W%@Bbb ﬁqug reagent or

m xtures of 1dnic hydr I zing reagents in a sol vent
are applied. 7. The nethod as clainmed in claimS8,

8. pol et a® Batrg ¥ B ESs 7 2WapRiRing polvsiiggang g used in
the fohe bt aRolutidn infin m@ﬁ)br@ﬁmb%ﬂfe‘n?ﬂ)hi&f m@gfc{ﬁ)ﬁbﬁﬁl Iy @QQ comprise a

are either hydrogen or ani c or

cata!yamrworsa%uvesqfqmmamwmg eswfaqehaettmgandmr;fm fapmation.
has a nunber- average nol ecul ar wei ght of from 150 to
150 000 g/nol. 8. The nethod as clained in claim®6

9. amheomethodistiiimed eapRia¥sohashiMe praclaRd didimsid e 8, wherein
formof a solution in an inert organic solvent which ]
the iorig repaarivardys alsad o eearpewylis am:rc darartjesdarnf@ dydroxycarboxylic

: LAg g and/ or
acid 12 Cothfite oPanibEY i@l A oGBS MBIRY 37 OLs:
one of the preceding clains 6 to 8, wherein the ionic

ent .used is . a salt of a carboxylic acid, in
gﬁ‘% pgthad 2% C'é‘"’ﬂ?%ﬂfbﬁﬁ/'@éﬁbmpf the'| rrecadingrclaimsd fofi wherein

l; , [
oo S AR i S P BT o
hydrephilicity of the sQrfasd earibe intieased byarra@iaﬁemmimsw‘d light.an
i norgani c salt whose effectiveness with respect to the

11.  The method as claimed in at least one of the preceding claims 6 to 10, wherein

the fonic reagent is dissolved in a solvent from the following group: water, alcohol,

. ketone, carboxylic acid, ester or mixtures of these solvents.

12. The method as claimed in at least one of the preceding claims 6 to 11, wherein

- the surface to be coated is chosen from the following group: metal, plastic, porous

mineral materials, paint- or resin-like surface, organic material or glass.

13.  The method as claimed in at least one of the preceding claims 6 to 12, wherein
the surface is coated with the pure polysilazane or polysilazane solutions and the
polysilazane coat thickness following evaporation of the solvent and curing is in the

range from 0.01 to 10 micrometers.

14.  The method as claimed in at least one of the preceding claims 6 to 13, wherein
the surface is pretreated with a primer prior to coating with the polysilazane or the




hydrophilicity of the surface can be increased by
irradiation with UV light. 20 11. The nethod as
claimed in at |east one of th& preceding clainms 6 to
10, wherein the ionic reagent is dissolved in a
solvent fromthe follow ng group: water, al cohol

polykidzame, sohatidmoxyl i ¢ aci d, ester or nixtures of these
solvents. 12. The nmethod as clainmed in at |east one of
the preceding clains 6 to 11, wherein 25 the surface

15. 1 0TF)§ rﬁé%ﬁé@%s‘c?anﬁ%ﬁ%tﬁéé&?‘oh?eofftﬁé' %é&%%&lgﬂﬁs 6 to 14, wherein

astic, porous mneral materials, Jaint- or
the ¢cﬂm., boihewﬂ;lm tHapelysikazgae andatiser with the iopiceagehB is Theied out at

d as .clained_in | east one of the preceding
ate%pg[ m@”tgeiﬁngﬁﬂgpbgkp4gﬂg-surface is coated with

the pure polysilazane or polysilazane sol uti ons and
the 30 polysilazane coat thickness follow ng
16. evApydeaphiic sifrfadecobtainable byandating a sgrfase withtdheoatiranageclaimed i
.fromO0.01 to 10 mcroneters. 14. The nmethod as cl ai ned
clail -2t | east one of the preceding claims 6 to 13,
wherein the surface is pretreated with a priner prior
to coating with the polysilazane or the 12
pol ysi | azane solution. 15. The nmethod as clainmed in at
| east one of the preceding clains 6 to 14, wherein
the coating, both with the polysilazane, and also with
the ionic reagent, is carried out at a tenperature in
the range from5 to 40C. 16. A hydrophilic surface
obt ai nabl e by coating a surface with a coating as
clainmed in claiml1.
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