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WD 2008/ 004242 PCT/ | N2006/ 000304 METHODS OF TREATI NG
SURFACES W TH | ONI C ORGANGCSI LI CON COWPOSI TI ONS Thi s

WO noosfv42an rel ates to nmet hods of water proofi NBCT/IN2006/000304
i norganic surfaces with an 5 aqueous sol ution
contai ning an ionic organosilicon conpound.

Addi tional | t he resent invent] i [ d to an
i norgani CN@TH&BStﬁEéEB@MH%&a%ﬂ&éEg é@l&ﬁi on
cont ai ni n QR4 NGS i PROSPEL h that a
water r es?[gg%{:q?ﬁ%rﬁgcover?(t?@o&%r gani'c (Zlﬁrsf ace.
Water resistance is an inportant issue in many types

of construction including 10 nmasonry and concrete, )
R¥bisinsodon gelataseio instheids pfewater preafing norgamigsurfaces with an

noi stur.e absorption and its novenent in these
aquecs ReltbpRat I B T0UR PRESIORL DD cRetEhe AUBffonetly. the
preseﬁ%ﬁ%ﬁﬁ%]ﬁds P RCan %&gghiegsurﬁk@'t%a@&l wiiH 8€Wqueous solution
owered resistance to fréezing and thaw ng, cheni cal
conta@lih@ e, ioalds 6r@ahediliobn cenpbond isnch iatel waten desistamigilon govers the

_ structures fromsettling. Due to these problens,
inorgemicisvuceechni ques have been used to 15 render these

BB T B M Bkoh RS TR PR APy intuding
masohfiP 8hl et r£fat RRANERESHD Wakd 1sn9£g?e£aﬁﬁ <?1"t‘£ﬂc%dﬁnce moisture
ol s, waxes, soaps, and resins. se rep%  ants have

absorPE6A ARP!itedndvensettf BC eesty tyPetstE matetidler cawakr os poatributes to
or airless spray techniques. One type of water )
problespeiuckras expansibassirikageueradking, stagringsmildevn lowered resistance

o G RntnE S SSTREMRAR, S0 SpRAIRL YR damage

strucélgégf AR ggt}@?%%ﬁglfo tl%%lg ﬁirﬁﬁ%msspgftﬁﬁﬁﬂ% t&%m% s3%Qe been used to

aces. I'Scusse 3,195, the
rend&tQRERMyped b Wiifabervatdraesibmnt invtedipgrsakfade hyeatment of structures
reference, application of organosilicon conpounds to .
with svatéaoepellents.  Wter repetlofisriat bawe bee pisedh in rihe pestainclude oils,
The use of organosj!licones such as, 25 al

I trial kox
waxego ipaitsn @adf SFISnp A ResenEPRRbiaBts havg E%%{hegpklﬁ 1 sy acds by brush,

known for at.|east Q .wears, agdj. t.i ,
rollet i Thrads o isleSE ey Welhfes TGN Rl gepetiont that has been
used fib Wgﬁ%sﬂiccﬁf)géfﬁlgbﬁn&%crr&?,e RoliftRinds TRidI2RRlc fldents have been
various |1 qul drocarbons. During application,

found @b &kl use figlr paprovidonpoatstsre§ivanre we beicke aomndrgteg sfuccedor terrazo
fDue to these -1
surfaces.

As discussed in U.S. Pat. No. 5,073,195, the contents of which are hereby

incorporated by reference, application of organosilicon compounds to surfaces for
water proofing is well known in the art. The use of organosilicones such as
alkyltrialkoxy compounds for imparting water resistance has been known for at least
30 years. Traditionally, application of these compounds was carried out in flammable
solvents such as ethanol, methanol and various liquid hydrocarbons. During

application, volatile organic compounds (VOC) were heavily emitted. Due to these
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WD 2008/ 004242 PCT/ | N2006/ 000304 probl ens,

significant efforts were enployed to fornulate a
wmeouBlossmaBbl e conposition for inparting waterPCT/IN2006/000304

resi stance to masonry and concrete surfaces. The first

approach attenpted included various water enul sions

problé:rgfitnﬁjglﬁi chﬂ oéﬁgﬁg %I@lr‘!f gg&l&%m‘fg}u&é@s y }at?l-g\g}/ev - Ql?l%ecomposition

. . i n

for nfRAESPAE LR RGNl AR S GU S Tk Bt approach

attempde inotwdd s ivafiolior wailet ¢rfiilsidi® Bbh@idifg SoMahesilicon compounds.
devel oped to make al kyl trial koxy silanes water

Howeyet,uthiese foommationisofpsleds tor previdg peatgr iresisangateamparable to the

soJ ubl,e anm no,.and uat er nar ni,um or ganosi | anes .
solverdy kg G RPET AR 1 e b R HosORHAE: Rsshipicd with the
f sat i [ t t ] :
water; STAIGH | RADulgRf, Rbfaing’ WRE R LS il flirialkoxy
silaneal wytet rsadiblex y Hdramudsionsho £ hhigr typedetilizdevatat 8oluble amino and

repel l ant characterjstic. In addition to water .
quateynasy giERREUMhOFEsnesidansy sdeng ithorky lttieikossitames of she traditional
enefit romtreat t wth an antimcrobial agent
formulghiq§; o'g?eal m_&ﬁj@ntoge glpeés.ectféfmglg?iongowgsi Pi Sﬁgl%tlthaﬂle soluble
organBSiURRL téN &S1ABiIRk ggé]tﬁ RALIBRy Al es e tyhich %Yd)\ﬂﬁ?@f the water
materi als. 15 Possibly the nost” preval ent group o
repellant ¢hairactotistdd.s i s quaternary ammoni um conpounds. The
use of low level (1% or |ower) quaterpary amonium
sIn agdifiondo veater rasiitasEanuRIgENsSYpes MlPonstnsiAn anaferials benefit
from ft?%%%}]#g&’%l ng'lltg %éﬁﬁﬁik%@falgfagg& ge n 1}3161lt ei)ia}g%éeergazare chemical
: , o i hoi g i e .
compfiyfibls T prbifeck Do dBpial ARbaBEER Bhd MAboBEn of materials
Possilslyr filke emosR Gpigubieht ai@sp ioffS hhtiiikerobiald) disa pphict@dry0 Agamonium
Exanpl es of such uses are described in U S Pat. Nos,
comp@urd0, A, ug; pdow3BveB (BB0or dower), p@te3@ey amiBOodiusy bilanes as
. 4,615,937; 4,692 374; 4,408,996;. and 4, 414,.268; e
antlmg‘(gﬁ%@}]tageg§s Wni“@ir gpngeg Jay o‘r‘b@r‘é‘(f@d vijety of t[5]n1ted States
ef : I CRELO L. sal uti .
patenl ) By A e LT SR PP T30, Dy to thei
antimidtoblab. %Lﬁﬂitiesmﬁeiﬂaﬁﬁllaaz% 3 bénclehl 625 a 2ariety of surfaces,
Rel evant to the present invention are U S. Pat.
substrated) mstrimnerds 4ad ,appHcatiqre9 SESAmples OF sich 15¢6a% desdribed in U.S.
159, 975. These patents_are directed t

Pat. Mool Wb IBr 3 ABEds 00 raREn N %ha At 181 504,541 4,615,937;
4 RIS B E 288, RRHOE e TS DG Hporporsed by
referenlb 2NBpPlicsti b AP aqhddus?sdiatiBh containing a quaternary ammonium
silane is discussed in U.S. Pat. Nos. 4,921,701 and 5,169,625.

Relevant to the present invention are U.S. Pat. 5,209,775, 5,421,866, 5,695,551,
CA 2,115,622 and JP 3,159,975. These patents are directed to water dispersible or
water emulsion water repellent compositions of silicon compounds. The compositions

disclosed in these patents contain (1) alkylalkoxy silane or siloxanes; (2) a water
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-2 WD 2008/ 004242 PCT/ 1 N2006/ 000304 sol ubl e sil ane;
and (3) either am nosilane or quaternary amoni um
wa@doane24The rol e of soluble silane, am nosi|BOEIN2006/000304
i oni c quaternary amoni um silane, in these
conpositions is to stabilize the alkyl al koxysil ane,
| oxane, or other water insoluble polynmers in water.
solubbe aii?eﬂeu%d 68) RifeopREISHan 0 quateswiry nemenivan sars The role of

repel l.ent. in var.i ous nic solvents su
solubff Sinslee” BT EnGc b onaith LEBADE - ARG | Ylaher Sin these
compBEi‘E"BﬁE rigdo s‘i‘éz[ﬁh&@ th@%Iﬁylﬁ%%/élﬁcfneP%ﬂf){?éﬂ@%eoth'ép%\f&r insoluble
he principal lintations ese sol vent
polyme:mmwaterons include their inherent toxicity and

mmabi | Whil e providin an_ecol ogi cal
n‘é¢1£‘}¥‘ér\9@h0§kﬂ %@Fﬁf 16%@;‘!%5 ley $1éaéleﬁeﬁ$tg water gepellents in various

i
3 IO TR T N o—
due tWithdir @e&péﬂdrqﬂut‘&ﬁidﬁ%@t HSF8vet ﬂfén&’-’}nc@bﬂ Hﬂﬁﬂaﬁb{;@é@ﬂ%%e solvent

conbi nati ons or siloxanes in terns of stabil
type pempositionomaedk theinnohdrbet tredcityn gneé fifamemability héWhile providing
d substrate. Additionall t he use, of, . .
an ecg[ﬂgﬂ%itlmgvermwc%@éo ‘&Hélbﬁﬁﬁiéﬁéﬂm%’és dhe existing organosﬂoxane

et 5L 5108y K TR B g SR BRUERUE VRL Gl cvsimg

solveﬁﬂb‘@de' ¥ilefek ) 91'1@1{8/311’@&1%5 CBRIbIR ARG &Ssﬂdﬁﬁkﬁﬂttérms of stability,
utilizing solvent based compositions. Accordingly, it

penetiraticmndepith eartd thie Udading effecttofithy éebicdrsubstrater Avddieionally, the use
KXQE“éhOd of treating surfaces with an aqueous sol ution;
of su ?‘étﬁrﬁn‘ﬂh%aufsﬁéﬁ’tv@ﬂim&@ﬁﬁlﬁééff@ﬁ% bits water reS| stance
a t hat L9 ed by sol vent base
C b5l SRR g febiEl Fe& (OF b BB g iparing weatment
capaHl@\é??)‘ébQirdhﬂ aP 1Nt gguélgf eff?&éﬂ’c"‘@vﬁﬂ:r r9§1§t%n39 alé”tﬁgﬁltﬁﬁents utilizing

desi I renment providing long t

“solvehy tasedhedimpoditions iAevogdiniely, isidah redjes: of(ﬂa)e present invention to

application of a safer and environnental |y acceptable
prov1éq aewgthosopftreating selzﬁaCBﬁmth AN giqmo@s: gblutiongwdierein the treated

s RSP B0 o 5L o 20 SRR Bl
treatlﬁé}WEWd%mléré'lﬂg eaﬂtd BetloF this" 1ﬁ9é1ﬁgorf © u]gﬁ%r\/m%dﬁle%llow1ng three

reating inorganic sur aces W't aqueous conpositions
highly nddsitdil ngequiehienty Fangsolidien lﬁﬂ@n@ﬂﬂdﬁr@ﬂﬁ)@hmbfdn@%n inorganic
Inorganic treated surfaces. Surprising it has been
substfatesnl x tpplicationap safat and coviraamentadlyl ambptable aqueous solution,
(2) imparting molecular level hydrophobicity and (3) reactivity with a substrate to

provide long term performance.

BRIEF SUMMARY OF THE INVENTION
This invention is directed to methods of treating inorganic surfaces with
aqueous compositions including ionic organosilicon compounds and various inorganic

treated surfaces. Surprisingly, it has been found that the application of water soluble
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-3 WD 2008/ 004242 PCT/ 1 N2006/ 000304 ionic
organosi |l i con conpounds, which until the present

w0 pawsfoo42enn have only been used in small quantPCT/E8006000304
sol ubilize silanes, to inorganic surfaces provides the
treated surface with an excellent hydrophobic
property. The present |nvent|on satisfies the

ionic Qrgﬁlmsﬂmond‘r%%mmb Pdviehuatibheaypsept Ay arioadirssunly been used

ut.ion.co oni ¢, 5. organosjljcon co
in syl SheREoIP SoReIRe? et ) RBANE w EST v e weated
surfa¢@dth aﬂ%%cél'lé’rﬁxﬂy&bﬁliﬁblerbr%gkh(}O”ThJ lib?eﬁ%??ﬁ\@ntlon satisfies the
I nvention ‘exclusively util s 1onic organosilicon
aforemenfionedl sequsrdrhents nisy mpplyisglan equiposestlufion domgaisinggn ionic

wat er repellency upon surface tredtnment, of inorganic
Organg§HiCOR HOBYPOUPKe WHHER A8 a8f I0niSiops @ ydir ARfeehie @gsoup and at Jeast

r ication of 10 all aqueous sol utions
one afiQB drBfp LSRR queous.

g essentially of at |east one ionic

oghaReddnt GdfentioANTXRUKIVALP utilioEd aitii6 oﬁgﬁrfo@ﬂﬁ%ntdtﬁﬁjﬁmhds as the
inparting water resistance to the surface. Although .

main dessolencpmponend foe inghaiting witer frop¢ltemicygupxplsarfate drgatment of
it,is believ po dryi ng .of the aquequs i oni

morgé‘?’ﬁaﬁ%%‘ir?tp%oﬁ%% ‘?ﬁ"Pa O?W?epf%é?rgdm%nﬂ% R’Ejseoﬂ1 (flcatlon of

all ag\g‘%&gc So u?lof‘lgcgox{lﬁé?ﬁné h%aéﬂ)tm fy Gt Hfl)Sl\é’QétC ﬁng n?ﬁlgsogranosﬂlcon

|I| er i r|e deep

comp‘éhﬁ&ctbuﬁﬁ)rgédl@rs&ﬁ@:ﬁ'thé&‘byf iifewhtea! rebionhee Wot the surface.
the i norgani c surface. Accor |ngly, after application

Althomghrdeairang sotr foabe hehd/tdothecfodlondng expldatien it lio bgli¢eadnthat upon
wat er. repel | ant coati ng. Thus there are di f%&r ences
drymge@fAéléen agHeeus sonigueteanpsilicer colwian othei mele arc gaelgpe on the

ot UBEREESEE SR8 0B TS} S4SE  fic ccr
Wlthlﬂrﬂ‘i’e @trﬁ@t"&% aftep gy §tla@f@%%ﬁe%gcmsp{ﬂitg\{hg:in f%mc surface.

ON The present 1nvention now w || be descr
Accor‘thnglyt lalftley abplieatiaf befreated sutfach msobe, chbrﬁctermledadté a long term
enbodi nents of the inventions are described. |ndee
waten geplant reastingons! sy %@ree rms@ dqhé’@wrweﬁaw“menf ‘é’lhéhtls taught in
true

accorg%%wﬁt@:}pg cgggegtoqofttne IPé?sé"P InyeRf! Rgf’an \ﬁfé%t 15 Rd NG he prior
art aseer{;‘i) %H'% Stl@%%ﬁf}ﬁpiféetgﬁﬁ nifed hiRHistiseddibpgbosure wl |

sat | | ca requi renents. Suitable
surface treat| ng conpositions for utilization in the
present invention

DETAILED DESCRIPTION OF THE INVENTION

The present invention now will be described more fully hereinafter, in which
some, but not all embodiments of the inventions are described. Indeed, these
inventions may be embodied in many different forms and should not be construed as
limited to the embodiments set forth herein; rather, these embodiments are provided so
that this disclosure will satisfy applicable legal requirements.

Suitable surface treating compositions for utilization in the present invention

are formed by mixing together water and an ionic organosilicon compound. Ionic
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are formed by m xi ng together water and an ionic
organosi li con conpound. lonic -4 WD 2008/004242
wEANBN2@D6/ 000304 or ganosi | i con conpounds i NPCT/IN2006/000304

accordance with the present invention include

or ganosi | anes having a fornmula selection fromthe

group consisting of; R R"" Ra R' al ~R111 I+ R"N
organosiligpix- compounds W3- acqrgences-with e progent gnventien include

R.a RaQ /N., Ry Si,\ ZX [SI~R' Y3-a R'. ¥3-a:10 R'"a
organgifants Bayinecfpryfila SeeSh fidm e srlih pBrimifaBers ¥ i o

RO where R is an al kyl radical of one to four carbon

atoms, (CH2CH2O" OH where n has a val ue of gne
t hRaugh £&n, (CH3OCH2CH20), or (CH3CH2 CH2®); a has
a éal ue df - zerp, one and two; R is a pethyljor_gthyl x_
ragical ; NS an-atkyl ene group one t)SiQ)ur Bgﬁon
grons; /N 7
Y3-a Rn RV , Y3_a R RV ,
0 /Rm eOM@
\C
R'a R'a\ \N 0
) \Ru
Si X Si /
SN\ J/ TR
Y3.a R" Y3.a
Rllla
%
Si 3 9
SN M
Y3.a Ru

wherein each formula:

Y is RO where R is an alkyl radical of one to four carbon atoms, (CH,CH,0),0H
where n has a value of one through ten, (CH;OCH,CH,0), or (CH;CH,OCH,CH,0);

a has a value of zero, one and two;

R’ is a methyl or ethyl radical;

R’’is an alkylene group one to four carbon atoms;
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-5 WD 2008/ 004242 PCT/ 1 N2006/ 000304 R'', R'" and R
are al kyl groups containing one to twenty two carbon
wa@r@smo4242herei n at | east one such group is. |BPCTEN2006/000304
t han ei ght carbon atons, -CH2C6H5, - CH2CH2OH, - CH2OH,
and - (CH2) , NHC(O R" wherein x has a value of fromtwo
,,, Lo, ten and R' is a perfluoroal kyl radical having one
R, R vty & caroaiiods BHORPS eoRtIRINgh 0BE | 9e tVERYNIHR, “carbon atoms,

wherefl g?tr feg% Ohgh “%3‘ g%%%t ﬁéaq?rgeﬁ)}ﬁ?% é@tm%rl ng‘ a?OH?Sdr taCeHs, -
CHzcﬁébw* CIM(DH Nad KCHR),NFICEO)KY wWiereinex MasTaevdlae of from two to

di ment, the ionic organosilicon conpounds of the
ten anﬂd?i"r'rw 'capenﬂuoﬁ(ballgl refdRtal havigig ofe todwebve earbi/atarRy, i n

xcis O, Fraihe bl B Bl oRuli e 5 o' '
zis o Byl SRR BLANIRA L R Clp e o

Mlsm,q(r,soralgﬁoﬁq{l,s chl or| de, acetate or tosyl ate may be
dissolved in water to form an aqueous sol ution.

Aguemgs psofeateidogmbodimpentsi thy ignicherganositicon compounds of the
rganosilicons may be applied to inorganic surfaces
formugg;, inparting water resistance. Specific exanples of
such ionic organosiliggn corpounds W thin the scope of
t he present |nvent|on are r presented by the fornmul as:

( CH30) 3Si ( CH2) 3I\I+( CH3 C18 7CER" CHSO) 3Si (CH2) 3N+
( CH3) 2C18H37Br " ) 3N+CH3 10H21) 2C1 25
(CI—BO)SSl(CHZ)S (Cl )2

(CH3O) 3Si (CH2) 3P+ H5) 3cl ™" .
in which R is a methyl or ethyl a has a value of zero, R” is propylene; R’’’ is methyl

or ethyl; R**>’ and R" are alkyl groups containing one to twenty two wherein at least -
one such group is larger than eight carbon atoms and X is chloride, acetate or tosylate;
may be dissolved in water to form an aqueous solution. Aqueous solutions comprising
these ionic organosilicons may be applied to inorganic surfaces for imparting water
resistance.
Specific examples of such ionic organosilicon compounds within the scope of
the present invention are represented by the formulas:

(CH30)38i(CH,)3N"(CH3),C15H37,CI
(CH;0)38i(CH,)sN" (CH3),C/5Hz7Br
(CH;0)38i(CH,)sN " CH3(CyoHy,),CT
(CH30);8i(CH,)3N"CH3(C1oHy;),Br’
(CH30)38i(CH,)3P"(CgHs):CI

(CH;30)58i(CHy);P"(CgHs)sBr

-6 -
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(CH3O) 3Si (CH2) 3P+(C6H5) 3Br 30 -6 WD 2008/ 004242
PCT/ | N2006/ 000304 ( CH3O) 3Si ( CH2) 3N+( CH3) 2CH2C6H5CL"

W@ @M 3Si (CH2) 31V (CH3) 2C18H37CL 5 PCT/IN2006/000304
(CHBO) 3Si (CH2) 3N+( CH3) 2( CH2) 3NHC( O) (CF2) 6CF3CL- I n one
alternative enbodi nent, the ionic organosilicon

EOW?Pxfhoxgg}f%gﬂgg@ W@%&%@E@QM anmoni um

chl ori de, trlnethoxy5| % ylnethyldldecyl
amoni um chI H{d 13028 CHz)s 3)2C18 37C
3-(trimethoxysilyl)propyl di net hyI hexadecyl anmoni um

chlori QGIPBSUE)3Sﬁ@mbM(EHBQ(‘S%EBM@(@}(CF%R@Q%
5o %eonﬁt&%ua@p élﬁ@édlﬁﬁnt O 10T Gk C cﬁ*%tﬁ&?l%ri n comlpounds

accordance wth the present invention ructures
correspresking onite otlganoforimudan cHfpimethexgpsity)mepfimethyloctadecyl

H3C ~ H3C S C1l8H37 o . CH3 \CH3 .5 .
ammanipfy i“%‘?%gﬁey&(ltﬂlmﬁﬁk%ﬁﬂl prOPhimeby ktidesyl ampamiymm chloride,
ond. Sl Rpovnl ol enaiag s Ry it ket cspectalty

suitabgg |Ci@f | iRieodddolRions R APIRAHEA 36 2inBEddniNIBPGCEO 8B ¢ cordance

with the present invention. Structures for these ionic organosilicon compounds are

as follows:
H30\
HsC =
lo) 3
O e ©
H3C TI N\ C18H37
o CHs
\CH3

O/ \o
HaC Tl N C1oH21
CqoH
0 101121
e
3

3-(trimethoxysilyl)propylmethyldidecyl ammonium chloride; and
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OOH3C - H3C S - NCLI6H33 \ CH3 O CH3
3-(trimethoxysilyl)propyl diinethyl hexadecyl ammoni um
w@hdosno4te2 5 The conpositions in accordance w POTANPO06/000304
present invention are nmade by dissolving an ionic
organosilicon in water. Additionally, nore than one
ionic organosilicon ound can be dissolved in
water to formul ate an agueous conposition conprising
nore than one ionic org OSI [ CQlt compound.
Furt her nore, sorT@ con‘ga i tions 1 aceprdance with the
present inveptd | so ingclude ﬁmm? ? exci pients
such as for e§<arrpl e \ATWW urfactants, and
antim crobi al agents These conpo NS conply with
the local state and f@ deral regulati ons regardi ng
vol atil e organi c content C("VCI:) W th desired
appl i cati on dosage and can be applied to a w de
variety, of surfaces by any known neans including for

3- (trlrﬁéﬁ%R&ﬁl}h%?r@p}ﬂﬁlli‘metﬂy%éx%ﬂecﬁ'a&nrﬁ@ﬁl@)‘n chigidai r | ess

spray” t echni ques After an agueous conposition 15
conprising an ionic organosilicon |s applled and
allowed to dry, a treated surfac obt a

hﬁr FAMRAGSIHOPS oife @FPAFEaNER oVith s Prg#eny ép‘é?n%h&éa made by

. t he substrate, t hoygh r h
bRy oL AR T b i
org o\éil%ﬁt ke gaulcah BacHisbalved inhevser ft@Cﬁfoi'rﬁuEﬂt@ r'kaln aqueous
at the itonic group which enables solubility in
commsﬁfonl comprisiag meepthan tone nomh&)rgamcmlumrecmhpeund hE&urthermore,
silane fornms 20 chem cal, bonds with the surfac
somemommsaimrts inj 4ccpsda@@pi%%&1et pr&serttﬁéwr&wl RN A Qifclude known

ICA T AR N -
The%@%oﬁ{p%%ﬁmns' ey {Ye%t}?kﬁé’l&'ai"étﬁésanﬁr &Qfe?ﬂ ﬁ:‘gﬁfaﬂﬁﬁﬁ regarding

npri'sing a uni ayer 1n which the sol ubl e
voleﬁﬁé‘@@%‘]@ﬂé sonteat 6O deith fdesinedvapdlication dasage ahdicas be applied to

attached to the sol ubl e conponent. -8 W) 2008/ 004242
a WiGETvaNgoef GonBoas by any known means including for example by brush,
roller, air spray, and airless spray techniques. = After an aqueous composition
comprising an ionic organosilicon is applied and allowed to dry, a treated surface is
obtained comprising a protective water resistant layer bonded to the substrate.
Although desiring not to be held to the following explanation, it is believed that upon
drying the molecular packing on the surface is such that the ionic group which
enables solubility in water is buried deep within the structure after the silane forms
chemical bonds with the surface. Furthermore, it is believed that the long chain on
the central ionic group prohibits water from reaching the soluble ionic part of the
molecule.  Accordingly, the present invention also provides treated surfaces

comprising a unique layer in which the soluble components are shielded from water

by long chains attached to the soluble component.

-8-



10

15

20

25

Any surface with functional groups or reactive sites
that will bond with the silanols created by hydrolysis
w@boosloes28t | ane al koxy groups may be rendered WACEIN2006/000304
repel  ant upon treatnment with aqueous sol utions of the
present invention. Accordingly a treated surface in
accordance with the present invention may be 5 )
cHEMa SVERPS dfth dunctitna) srueh ontreasiveapit¢sothag will bond with the
: a )4 n 0 suitabl e surfaces for
sl GRaId 57 IyGRIRENE. 15 Fian Moy obBh,aRex Be endered water
rep8BERNTWponPr1esheleat GYIRS c OGKSthefl - -
P ocks Roft mud br Teks, Liepd®) FOlolh OBKS thell ASEnt invention.
Acqardingly ceftiaied swifess isaamgstdmmee withstier preseay ibvéntioh may be
h nat,[ural stones _and yocks, _roofing tiles, calcium
chagjotgrizede ag 3 gaalyc Pt ok gl Kanic prggnesiiper egipound.  Some

+bi.C UgCo [ cada r bl routs, -

sl S5 85ROyl IRANAT a PGB ITN 49RO masonny

pro@asts.ehypisom, adabrete BIcKs, cihdePBldcks M ARNBYidks, sand lime bricks,

Non-cement surfaces may be treated with compositions
draigf tilese cprasgientiles nsandstane, iplasterdictay: bricksionaturati stenest and rocks,
erlite, .cellul.ar glass, ven-niculite, mca, silica

rooiiG if i coliimotliCuis bS] fomRet Biftsi flae: SIoRsroaEd sl stucco,

o L g e ¢

lim{<30AG 12RORRRG. phORE, ERTRSRRLIAR PR HE PinRe, tema, cotia

poreslgianadobé,ceurak; AMOMRE anddeiphhRNaTbY-cem@ABurfaces may be treated

. enbodi ments may include between about 0.1 and about” 10

withvedogipospiéerseof the paweitoinventiogamsivdingdrutcnopdinmiced to perlite,
ile others may cqonpri se between about 10 and 99

cellffar gfasS UTERRR Gy TG BisbeicaorGEAlS 6arther ght

gﬁf ?ﬁ?teegﬁ%@g}egges@?g%%'fﬁ§ iri]?lgj.f%fo@gﬁo%%iéo%oc%%%%i%ﬁ1may include
at 1@ RYOE TR tIMLRE badeRY bf AATBII WikasidHecAnpYtnd. Wlditionally,

t hree-necked 71 ask equipped with~a condenser, stirrer,
somehambodietents neydinelutlesbetiteahi aboub Oald andaboahad geeight bbreent of

360 grams_(six noles) of ethylene glycol. 25 To this
an iggic,piggasilisaon gerpouss while ethars praypoomprisebebtxger abews 10 and

RS Oy SR R A8 I —
conﬂié)hhﬂg which tinme 101 grans of material, chiefly

net hanol boiling below 100 C, was recovered. 460
grans of a crude product m xture was obtained. -9

Example 1
3-[tri-(2-hydroxyethoxy) silyl] propyldimethyloctadecyl ammonium chloride

A two I’iter, three-necked flask equipped with a condenser, stirrer, thermometer
and a distillation head, was charged with 360 grams (six moles) of ethylene glycol.
To this solution, 200 grams of -3-chloropropyltrimethoxysilane was added drop-wise
at 100° C over a period of two hours. The mixture was heated for six hours at 100°C
during which time 101 grams of material, chiefly methanol boiling below 100° C,

was recovered. 460 grams of a crude product mixture was obtained.
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WD 2008/ 004242 PCT/ 1 N2006/ 000304 The maj or conponent

of the crude product m xture was (OHCH2CH20O) 3
WEROBRAGMLHI) CH2CL: HO O HO I ~O ~ Si Cl O PEIAN2006/000304

3-chl oropropyl -tri-(2-hydroxy-ethoxy) silane. 5 In

the same reaction configuration, 265 grans (0.9 nole)

otr oct.adecyl di net hyl am ne was added to the crude
prid¥guBei 0§ spmnossnt afiihs cnde pradugkmixtveawed to 120 C

for 20 hours. Af t j
conplete. Titrat k@#@%ﬁgﬁgﬁb@ﬁﬁ?éﬁé?@\éﬁgct
m xture showed th@w ion concentration to be
4.35 10 % The structfure o6 the major conponent was
( OHCH2CH20) 3Si G2 CH2 CH2IN( ) 2C 18H37Cl-: HO C18H37
mSA R Pho T AR i IS L e
propyl di met hyl oct aFrmVDn ch ¥de. The

c

cal cul ated chloride ion c entration for the product

m xture was 4.40 % 15 The\product was m scible with

water in all proportions Exanple 2 Atwo liter,

t hree- necked fl ask equi pped/wth a condenser, stirrer,
t hernobmeter and a di sfp i on head, was charged with

3-ch1%g%g@4@§g@g%:GQSB%W% sgethylene glycol . -10 WO

5
In the same reaction configuration, 265 grams (0.9 mole) of
octadecyldimethylamine was added to the crude product solution. This mixture was
heated to 120° C for 20 hours. After 20 hours the reaction was complete. Titration
of a sample of the product mixture showed the chloride ion concentration to be 4.35
10 %. The structure of the major component was
(OHCH,CH,0);SiCH,CH,CH,N(CHj3),C,sH;,Cl-:
HO
\ CqgHsa
5 \ / 1 7
HQ O—Si Cl
\ / / =)
(@)
HOj
3-[tri-(2-hydroxyethoxy)silyl] propyldimethyloctadecyl ammonium chloride.
The calculated chloride jon concentration for the product mixture was 4.40 %.
15 The product was miscible with water in all proportions

Example 2
A two liter, three-necked flask equipped with a condenser, stirrer, thermometer

and a distillation head, was charged with 636 grams (six moles) of diethylene glycol.

-10 -



10

15

To this solution, 200 grans of

-3-chl oropropyl trinmet hoxysil ane was added drop-w se
wW@eo0g0024nver a period of two hours. The m xt UPET/¥2H06/000304

heated for six hours at 125C during which tinme 101

grans of material, chiefly nethanol boiling bel ow 100

ered. 73 5 grans of a crude product
To ﬁ“ﬁts\/\f"z ?%ékﬁfaﬁﬁé%f 3schproprenydiinethosyisitancovas added drop-wise

at 1?%%%%@%@%%%@2%5 heajed fgrsixoyrgat 125°C

durfiig GhiclOtinge 1101t HRns26E MRSl eRi fi o
grains (0.9 nole) of 10 oct adec1 g gﬁiﬁayr%lnlﬁrég\%glow 100°C,

Wa%tﬁ?@&leﬂed 113 ganeofn leldcu)rsdﬂaummmle'ﬁfassobmmbdr e was

ted to 120 Cf? Ohoa fter 20 hours the
)r HTBIOT ROIRMEHE of the erpde prqdiiet mixtuse Sedspl e of t he

Itogoggcg. gn'7xt L;m_%‘ﬁe g?frjzd(:lﬁ% %%F‘ﬁﬁ{h‘gﬁ&@@gﬁ%a{;@t i on

was ( OHCH2CH2OCH2CH20) 3Si CH2 N(CH3) 2C 1 8H37Cl-:
HO O\ OH O}/ Cl8H37 OH O G¥~ 15\01"_/ The

cal cul at ed chFI‘ i de ion conceptrati®dn for the product
m xture was Bg{mm produc s miscible wth
water in all proportiens 11 V\D 2 08/ 004242

PCT/ 1 N2006/ 000304 Exanpl e
3-(trimethoxysilyl)-2-nmethyl pro Wt adecyl
amoni um chl ori deoA two |i tero pr ur ereact or

equi pped with a st@ t herinonet er, was charged
o)

In the same reaction configuration, 265 grams (0.9 mole) of
octadecyldimethylamine was added to the crude product solution. This mixture was
heated to 120° C for 20 hours. After 20 hours the reaction was complete. Titration
of a sample of the product mixture showed the chloride ion concentration to be 2.97
%. The structure of the major component was

(OHCH,CH,0CH,CH,0);SiCH,CH,CH,N(CHj3),C sH3,Cl-:

\/\ OH
k/ \) cf

The calculated chloride ion concentration for the product mixture was 3.2 %.

The product was miscible with water in all proportions
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15

20

with 225 granms of
- 3-chl or o- 2- net hyl propyl -tri net hoxysilane (1.1 nole),
wQowsgeams 5 of di met hyl oct adecyl am ne (1.0 nRCEIN2a61M000304
100 grans of nethanol. The m xture was heated for 30
hours at 120C. After 30 hours the reaction was
E cQ lete. Titration of a sanple of the product
xamlﬂé:?ure showed the chloride ion concentration to be

~ N~ 0/ s he. m 2] .
iy 0% S AT Ao g
CA8MRylitef) pdB@sure reactor equ'ﬁped with a stirrer, thermometer, was charged
. 3-(trimethoxysilyl)-2-nmethyl propyl di methyl oct adeclyl
Withedsn BT EhF ehleso-drmetadprapyktametinosilaee (oh mole), 295 grams

t [ f.or e duct, m xture S,.5.71 % The
of dfPERERELBILIRNUBE 1 S BIS] WP st ot RumarL The miture was
heat&& 63 @ hdukdat 120° C. After 30 hours the rea%ti?n was coglplete T}tration of
3- L%“ - (2- hydr oxyet hoxy) si I'yl']-2- net hyl propyl difnethyl o
a sampadelilie prodoot ouixtuch bloowetbthe chlorillé i@t cotdeneatioacked 5.62 %.
flask equipped, with a condenser, stirrer, thernoneter
The éWHCté‘r%IPEth NZAr SRMOAENt WaS char ged with 360 grans

S ahlor oo 3&%&3&%@?@%@&%@%&5%%

drop-wise to thei’l&@ol ution at 1000 C over a period
of two hours. The mxture s heat\ed fQr six hours at
100 C during vvhichtrms 101| grans Yf terial, chiefly
met hanol boi I'\Qg ob;ISj NKecovered. 470
granms of crude ppoduct b @”:]%d The
structure of the major trans-esteriiied product was
(OHCH2CH20) 3 Si CH2 ) CH2CL1; -12 WD 2008/ 004242
PCT/ 1 N2006/ 000304 HO

3-(trimethoxysilyl)-2-methylpropyldimethyloctadecyl ammonium chloride.

7]

The calculated chloride ion concentration for the product mixture was 5.71 %.
The product was miscible with water in all proportions.
Example 4
3-[tri-(2-hydroxyethoxy)silyl]-2-methylpropyldimethyloctadecyl ammonium
chloride
A Two liter, three-necked flask equipped with a condenser, stirrer, thermometer
and a distillation head, was charged with 360 grams (six moles) of ethylene glycol.
212 grams of -3-chloro-2-methylpropyl-trimethoxysilane was added drop-wise to the
solution at 100° C over a period of two hours. The mixture was heated for six hours
at 100° C during which time 101 grams of material, chiefly methanol boiling below
100° C, was recovered. 470 grams of crude product mixture was obtained. "Il"he
structure of the major trans-esterified product was
(OHCH,CH,0)3SiCH,CH(CH;)CH,CI,;

-12 -



\ / 1i ad HO _
3-chl oro- 2- net hyl propyl -tri-(2-hydroxy-ethoxy) sil ane.
wO poogloes2snne reacti on configuration, 265 granmsPCDIN2006/000304
nol e) of octadecyl di met hyl am ne was added to the
crude product solution. The mxture was 5 heated to

showed t he chl oHRde i on codcentr tion to be 4.17 %
The structure of §{he ?BPS' onp nt 5

( OHCH2CH20) 3Si CH2 )CHQN( )2 H37Cl1-: HO /
18H37 HO o-S Cl e 0 HO®© _
3-[tri-(2-hydroxyethoxy)silyl]-2-methyl propyldi methyl o
ctadecyl ammoni um chloride./ The cal culated chloride
ion concentration for p roduct m xture was 4.32 %

i b h t [
3-chlogc?‘é3@{:@%&&pﬁ%&%@r@<{§ﬁ@%&y)ﬁa§; Itn h?ee Eecked t
t her popnet er
fghgﬁﬂw qu?'g’tgu | f‘é%%#ah%%ﬂgﬁ% oehar%i% VIRRS 54 ar amole) of
octadesiMdimetisgamafe wak rﬂﬂéﬁi@d k& 91'16/ Eﬁld@fj}%ﬁhw LolfliBf" ThECmixture was

120 C for 20 hourt. Aft 20 hours the reaction was
conplete. Titrati oh‘f/z\r}m‘rpl e qf ‘the product m xture

this solution, 200
heatqgirﬂoo}%(b r© ;f?t 20 hretrioxyfr Zihhomasthadéﬁdldﬂlf ®Rs bbaPI&E. Titration

eriod of two hours. The m xture was

of a ??é%li’lscPothgP REpQutgurduEn shoyed derahleridhiahconcentratan to be 4.17
2008/ 004242 PCT/ | N2006/ 000304 of
% I@fetaséﬁ’rﬁct r%%fﬁp%fw%‘éqfﬁ%?qu NERES| i ng bel ow 100 C, vvas

ot ned. @@%@@éﬁ%@#@‘i@‘?ﬁ% SR

m Xt ure was
C\ C1gHa7
N/
/J\/ "o
0-—23i Cl
/ )

HO /

0.

J

3-[tri-(2-hydroxyethoxy)silyl]-2-methylpropyldimethyloctadecyl ammonium chloride.
The calculated chloride ion concentration for the product mixture was 4.32 %.
The product was miscible with water in all proportions.
Example 5
A two liter, three-necked flask equipped with a condenser, stirrer, thermometer
and a distillation head, was charged with 540 grams (six moles) of
ethyleneglycolmonoethyl ~ ether. To this solution, 200 grams of -3-
chloropropyltrimethoxysilane was added drop-wise at 100° C over a period of two

hours. The mixture was heated for six hours at 125° C during which time 101 grams

-13-



(CH3CH2OCH2CH20) 3Si CH2CH( CH3) CH2C1: o/ o\ /o Si
o/ci 5 3 -Chloropropyltri(2-ethoxyethoxy)silane In
wWo bh@ssedrd2 r eact i on configuration, 265 grans (OPCOI/IN065000304
of octadecyl di met hyl am ne was added to the crude
product solution. This mxture was 10 heated to 120 C
. After 20 hours the reaction was

for 20 Eio r ( |
of %Wlef; _eLle'Yi methapgh bgiling belapl 005 ¢y s Secsmgsed. 736 @rems of 2
crud?ﬂag}l)‘ﬁﬁcttrﬁﬁaﬂél&éé ?ﬁtgi on, concentration to be 3.45 %
s

Fucture o j or conmponent was
(OB GG AP 9 G CHRMREULSHRICL-: 0 / O
ONe C18H37 15 -",-) éﬁR@ﬁgéﬁ
3-[tri-(2et hokx§EH:E6OCHGH}Q):SyHICHECH) CHLGHecy |
amoni um chl oride -14 WO 20 004242
PCT/ 1 N2006/ 000304 The cal ¢l ated chl oride ion
concentration for the prodyct mxture was 3.52 % The

product was miscible with water in all proportions
Exanpl e 6 [00011 Wul tipl e aqueous sol utions rangi ng
from0.1 to 5.0 wePght \percent & 3- 5
(trimethoxysilyl)propyl di ?h\yl ctal decyl ammoni um
chl oride were prepared by di &W& ap water.
The substrates treated i ncbdded pi ecC a concrete
bl ock, a cenent sheet, a gand face plaster, and
sandst one. Thes%rr%e i al s’were weighed and dried in
S an oven at 1000 ntil>a constant wei ght was reached.
- | - hghed and placed in 1-cm of
3 Chlé-/a é?p}?gr?l&ﬁgﬁ}ﬁthggﬁaﬁg%&agai n, and dried in a 10

100 C oven until a constant wei ght was reached. At

whi ch_time, the individual .
In the same reaction configuration, 265 grams (0.9 mole) of

octadecyldimethylamine was added to the crude product solution. This mixture was
10 heated to 120° C for 20 hours. After 20 hours the reaction was completé. Titration
of a sample of the product mixture showed the chloride ion concentration to be 3.45

%. The structure of the major component was

(CH,CH;0CH,CH,0);SiCH,CH,CH,N(CH;),CH;;Cl-:

N/ ‘ c’
O/SI\/\/ N{B—‘C18H37

15 \/O\)

3-[tri-(2ethoxyethoxy)silyl]propyldimethyloctadecyl ammonium chloride
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pi eces were wei ghed, soaked in the water repellent
solution for 20 second and then dried, and finally

WO eaosioghzezl. The treated sanpl es were placed i nPAF/NR0@H/000304
water for 1 hour and wei ghed. The percent water
exclusion for each experinent is provided in Table-I;
wherein the percent, water exclusion was cal cul at ed |n

t Rlae ralcuinipd ghlaitiseion %EICGRH@@PH @%ﬁ@wr@ﬁluahw@&f%was 3.52 %.
bstrate - t { bstrat X 100
The giodic: it e il B8 elseBpoFEnTan o1 (o9

Exam Xmgr exclusion with different concentrati ons Water -
clusion (%9 Concentration 0.1 0.5 1.0 1.5 2.0 2.5
[0003] 5 Maltidencyuedes Bblutionsasging2frém 81 80585weizht percent of 3-
heet 59 67,73 88 _.87.89 88 83 nd face
5 (trmmth@&ésalybmrqwld@ﬂ@ywaiée% HBMOZHHY éﬁaﬁéeaye% pgepared by
dlSS&é\-’[% tlgz%s ﬁ% J gﬁﬁﬁra{tgs?‘{%{i%d n%iﬁﬁ%:ﬁl Bﬁﬁécelof_’a coﬁcéte block,

UthﬂS rovi de exce

a ccydt %B@tb'acsdrﬁﬂ fa@e plBStkr, Séiﬂséafnﬂbﬁ)‘he - Thes80n2ROBN O 0424 Aveighed
PCT/ | N2006/ 000304 Exarrpl e 7 Standard M0 bl ock

and slaieg|ip sinvesren aisldd® beunnlea congjantTweight svadaeachsidz elhe pieces were
bricks K were C?fi into ree e parts for testin

ther el AONESH AT vRE I BDAm WeiEhed aiiliy ad dried in a

, antreated. gontro r.4CO
0 1003 ofP A spualEHeBERoNES SricHogr oI ARRIAR, Ui ipdividual
piecd r@ %lgﬁe@ré&keéﬁﬁl tRé Qdter @f}%ll@hﬁ&ﬂﬁtl@ﬁ’rfgr 208jegbedl and then
and dried”1n an oven at 100 C until a constant wei ght

driedpand Gaalipdewdighed vihe treafedaaemnples witet placedéal 1bymtdigvater for 1
procedures established according t o ASTM D- 6489, .The
houp pBd excighed he @ﬁ’é&n&mﬁtﬁﬂ GEEBSIPR 1O CAFl CXRERIBEN &Y pgwlded in

roEE B BB e

15 £of a%qtémsmme X 100
) ' ours and
the pi eces were® ] A per cent
wat er absorption (water upt ake X 100/ Wi ght of dry
Tabl&i.e i%) Waqer/oe%wﬁon with different concentrations
Water exclusion (%)
Concentration 0.1105(1.0/1512.0|25!3.5|5.0
Concrete Block | 60 | 68 | 72 | 82 | 87 |89 |85 |82
Cement Sheet 59 |67 |73 |88 {87 |89 |88 |83
Sand face Plaster | 70 |73 |75 |82 |86 {90 ;89 |83
Sand Stone 69 |76 {78 193 |93 192 |91 |91
20 These results reveal that 1.5 — 3.5 weight percent solutions provide excellent

hydrophobicity for most substrates.
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10

15

20

25

excl usion were cal cul ated by: (water uptake of control

- water uptake of treated sanple) X 100 15 water
wapioakes2af control A 2.5 weight percent sol utiP@T/o§2006/000304

3-(trinmethoxysilyl)propyl di net hyl octadecyl amoni um

chl oride was prepared by dissolving in tap water.

Three sanples of each substrate were treated by

Exampleypi ng the sanple for 20 seconds. The sanples were

LU S it B O, 50 W 8 it
werd ERMThid ehr8Y % ualt 1?;91§ﬁmﬂe§c e @hnliSeae 9ce§t\}vé’1'en7 ERPK 6-mm

tenrperature nmeasur e ts were ta Wat er
X 7-apt. alden ma’seateﬁardntnmédzvmlmgldedﬁ'ﬁwl dm’lﬁam;oﬁ)ﬁﬁﬁigto dileulate water
cal cul ated results of the average three sanples are
exclugiomr lingegmpies sxsre claaned pyigh pWige, é‘FShe%q loflon Thaqugees were

By PGB8 S B S0 28 EXS B . T

wate¥51p‘tél§: Wak 2208011042 47 (REHrbOERPE @Qgﬁ%ed@b@ﬁ'@dlﬁ%&o ASTM D-

I'em hydraulic water penetration test (Test 11
64892 FTheopedastwene weighed and placed in 1-cm of water for 24 hours weighed

sesi o el Wng TSI BByt S CORPHGY FIg0t Qpsvispened. The pieces
were Se[resa Lﬁt% g an%&%tép?ﬂgﬁtt 48l &criBe xér{mﬁ fgﬁ/er soaking in

e Sa agueous so U I on

1- cms Qﬁ“oﬂrﬂfer forer s iﬂlﬂlr@%nweﬂh@ eb@mebré Qyé&ighed fz@am24 Water uptake,
hours. Then they were further dried inan oven at 100

percéntf watevrabshroption (Wwetes appaleess Xnd0@/ & ¢ighie df tdoy atiecs)rand % water
roomterrperature before neasurenents were taken. An
eXClEﬁJP’&W@’@GB@“\Wé@ B¥fixed to substrate's surface by

|ofn tgmerggggsgl Bn&% Hgsi grggﬁl réil-l:_'w_agggé:l k!élgbt% \Qe?lreapted%lairfpull 515( Pdd m
water uptake of control
A 2.5 weight percent solution of 3- (trlmethoxys1lyl)propyld1methyloctadecyl

ammonium chloride was prepared by dissolving in tap water. Three samples of each
substrate were treated by dipping the sample for 20 seconds. The samples were
allowed to cure for 24 hours. They were further dried in an oven at 100° C for one
hour. After removal from the oven, the samples were allowed to attain room
temperature before measurements were taken. Water uptake was determined using
ASTM method D6489. The calculated results of the average of three samples are

summarized in Table-II

Table-ITI Water exclusion based on ASTM D6489

Substrate % Water Exclusion
Concrete Block (M20) | 89
Brick 90
Sandstone 85
Cement Sheet 80
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10 the masonry material with applied pressure. Water
was then added to the opening in the tube until it
w0 e@slert4t he zero graduation mark. The quanti t PCDIN2006/000304
wat er absorbed by the substrate in 20 mnutes is read
fromthe graduation marks on the tube. The data is
provided in Table-111 which shows mlliliters (ms)
ExamPB‘SQ in 20 minutes. Table-111 Rilem hydraulic water

[ rate Untreated Water
Rllem%"ﬂ %Q?Hﬂg?%e&pe-ﬁ? {‘J\ﬂgﬁes‘?ﬁgs mnutes m in 20
A N2SES, dolGheE ! 6t 8-E@ifkkh 1 QighetBbetaddd10ammonium
Sandst o(r)1e 20 0.1 Ce(%ent S%??igm%y 15}%nExa ?%,9

chlofidp twasopreperest bmdlss@hqng ig top smtgx i divreg samples of each substrate

S e TR M) Byt et BYLoet iy SR s, T

sam@gg %ré% Wl tgf(ilﬁ'é%r 54 l?l%{lfsat ?he@ﬁl @ret u?lgfre? 961@1 in an oven

e sa i n the aqueous so t1on

at 1008 @ﬁﬂsoneﬂh@nsaﬁ]mé samples @vc‘c‘tb lativectdtto atttlalrErcfcﬁn t@dperature before
hours. Then they were further dried in an oven at 100
meawrﬁmﬁnwnweh@aakerrrhei\s ambaless tuber avag) afdined topsehstugigs surface by

t f 2008/ 00424
interpSENG HoBY 9%6@3&*%%% HinEiiga B PR, fuhe, gyl the surface of

10 the lﬁﬁgwrfl érlgwt?l A&g{‘ géssg?r%l ng%/\tgllsa% aced%ct ur e(? pening in

the t9bE e itleauthed the WetE pradiativhmarty eTheolquantity. ofOonlayer absorbed
the untreated portion of each sanple absorbed the
by thobubstte dm@Opedautes 48 sgadetrontihe @@dtlaftl@i n@ﬁéhétomaﬁlﬁdﬁbe The

o BRI ] L1 5 SR 0010 £ L S S
Tabletfﬁr ea‘{nY le Bhl@ Wat mﬂgt&ftmﬁf%gwaés't ‘if‘4 ubstrate 2.5

feat nen Ti me

Substfagconds) Sol UtUafreated Water Loss in 20 2.5 %Treated Water Loss
minutes ml in 20 minutes ml
Concrete Block (M20) | 8.0 0.2
Brick 40 0.2
Sandstone 20 0.1
Cement Sheet 10 0.3
15
Example 9
Depth of Penetration
A 2.5 % solution of 3-(trimethoxysilyl)propyldimethyloctadecyl ammonium
chloride was prepared by dissolving in tap water. Three samples of each substrate
20 were treated by dipping the sample in the aqueous solution for 20 seconds. The

samples were allowed to cure for 24 hours. Then they were further dried in an oven

at 100° C for one hour. The samples were allowed to attain room temperature before

-17-



Penetrati on mm Absorption(% Concrete Block (M20) 6 20
1 Brick 10 20 2 Sandstone 3 20 0.3 Exanple 10
w@apslobaany Absorption Test After conditi oni ng, PERIN0&E000304
of treated and untreated concrete cubes were taken 10
for further experinmentation. Initial weights of all
the cubes were recorded. The wei ghed, sanpl.es were
3 sl 16 a

meaﬁra@sawi‘ﬁ?& 1@k ar AR SBMPIe Wak ¢ agi&%fitn Hy dgine » haggmer and
cisdoconhaft A4 ShoR30RR LB FRTH SHIELHNA L0 o

solublenagd abtutidi! CORly MHO UstfAdpbriRe WieBadk8paNGbsorbed the
only the surface on which the sanples were resting.

solutieip andt becanas sédioedl.y pbardepth rfoperetrationcens anngsured from the
5 surfar%gt lwr{/\g)gthﬁgggiépﬁ\%gggg. tél%:al-%lg g%%ﬁrﬁ%gﬁ%% is;r ]grg)v A Table-1V.

TableSlfVﬂ%ﬁtl%?ben%ﬂfatfo‘id“d ng evaporation of water, the
container was covered with a gl ass sheet. For

SubsiEftesi ng the capis lgryréhnt AI5Rahkeld. t Ne ASABRhES  of
were renoved from the container after one hour. After
wi pi ng the surfad?epth cont actofyikimefeeonds) h Selution
danmp cloth, each _sanpl e, was weilghed. The rest
Fedetrai
)

. Il t.s .o
obtai ned are prodiceatPII o "y~ 18 WO 2008¥f9xpHON(%)

| 31 rabte- vV Capifiylhary Absorptign
COI&E%%tBr\fg?}é?Weaiged Anount 2.5 oOTreat nment Arrgunt of
Brivlat er absorbed (9 water absorbhed (% Concreébe Bl ock
(MPO) 5 <0.1 Brijck 10 <0.1 Exanple 11 Standard MO
Sanktonk sanpl es weBe used for addi20i onal testing.3 An

untreated 5 caomtrol was included. for r‘nrrpari son_and
Example Bl cul ate water exclusion. The sanpl es

Capillary Absorption Test
After conditioning, samples of treated and untreated concrete cubes were taken
10 for further experimentation. Initial weights of all the cubes were recorded. The
weighed samples were placed in a container on a porous support made from a pack
of filter papers. The thickness of the pack was approximately lcm. The pack of
filter papers ensures immediate and continuous contact between water and only the
surface on which the samples were resting. Tap water was slowly poured into the
15 container until the paper was completely saturated. The water level was not allowed
to rise beyond the top border of the pack. For reducing evaporation of water, the
container was covered with a glass sheet.
For assessing the capillary water absorption, the samples were removed from
the container after one hour. After wiping the surface in contact with water with a
20 damp cloth, each sample was weighed. The results obtained are provided in Table-
V.
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were cleaned with a wire brush and cloth. The pieces
were wei ghed and dried in an oven at 100 C until a

wa@omses2s2 wei ght was reached. The wat er upt akeP@EEN2006/000304
determ ned by the procedures established according to
the ASTM D- 6489. The pieces were wei ghed and pl aced

in 1-cm of ter for 24 hours, weighed again and 10
Tabledvi(éﬁti"ﬁ]ﬁ% 8YPYi8%en until a constant weight was

Substgaet?(’h?d' A 2.9 w Mted SO ;J‘thll%& 5:”2? % Treatmr%nt Amount of

-=(trimet hoxysi | propyl me

chloride was pf Qﬂﬁéﬁdbb&rbe@l @%9! Vi ngvatertawovmp(%)
Three sanples were treated by dippiing in the aqueous

ConcretelBlock M2 205seconds. The sanpl e§ﬁ/\)ere aI I ovved to

cure 'Fr\r 24 hnnrc- Than. thaoyvy W

L 1 l‘l
LILAA] . T rTTIey vVCT T I IICI ul I Cu I II all

Brleoven at 100C for1 one hour. The saml s were allowed to

15 —attarmToom tenperature before asurements Wer e
taken. Water uptake,, percent water absorption (water
Examphl fke X 100/ Weight of dry piece) and % water
xclusion were cal cul ated by: (water uptake of
cStahdaid Mzmabh]ckumkles ofereresgtefdr sulditienal Xedibae. v amtreated

contgcﬁf\ggﬁe 2 grtqu@é%sggfﬁ o\r,\%ggtg\é%v%@;g%fskc%z The samples
werei 8 %cgw1%ﬁc9 Vﬁh, éh{sﬁzdmfc Tﬁ\eﬂ,ﬁi&fg% fgf) e d d&%gﬁéd) Al dried in an

overf %p?@(]%@“ g 4 Cb(ﬁl@’[a@ﬁ”@él%h’ﬁ\ﬁil% r8Xc¢Hedsi OThe Wogter u _Iptake was
sanples were cleaned witha wire brush and cl ot h.

detephiedsbywthe precederds asthbdished! acooming 30 ot\henAStT MOD @89. The

until a constant wei ght was reached
piccpsEs reighoband PGB Bobarbes Svscinter IABeHE otged again and

AR e o
of igl][rﬁﬁetﬁé f??)%@éﬁniét@ﬂﬁﬁf&c?b’ dﬂhrﬁ@hﬁﬂn' &lbﬁﬁeawa@OFﬁepared by

ution econ The sanples were al

diss6lwirgy firtag4wheur sThideesamply wesr erehtedt berdigpingdin mh@raqueous
oven at 100C for one hour. The sanples were all owe
solugontfornlf scoomds elrbesamples wereorboviedh &y Pléli?efﬂrsz“v\}é?'éfs Then they

t ake, re wat.er absor pt i
B N
attaf ot 1 ORpelitife G&otdALRArdMents were taken. Water uptake, percent
water absorption (water uptake X 100/ Weight of dry piece) and % water exclusion
were calculated by: |

(water uptake of control - water uptake of treated sample) X 100
water uptake of control.
The average water exclusion calculated for three samples was 87%.

Example 12
Standard M20 block samples were used for additional testing. An untreated
control was included for comparison and to calculate water exclusion. The samples
were cleaned with a wire brush and cloth. The pieces were weighed and dried in an

oven at 100° C until a constant weight was reached. A 2.5 weight % solution of 3-
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(wat er uptake of control - water uptake of treated
sanple) X 100 water uptake of control. 10 The average
wowisnoexz| usi on cal cul ated for three sanpl es NeEINH86/000304
Exanpl e 13 Standard M20 bl ock sanpl es were used for
additional testing. An untreated control was included
for conparison and to cal cul ate water, cl.ysion. The
(trimthepiyedy)  propsidimstievihexpdgey h sanmpriinh SUATiARWaF oppared by

PS8 A0, PR S, PR S
solut?)%t gEInJ ) sg\ér?glr(rilspr"ﬂﬁ’@rﬁ@rﬁg@é,v?ér%%@io%dagtd hgeMopP4diours. Then they

ned exanple 1, in tap water. Three sanples
wereMirehel rdeiddeith dy odémppt 1607 @ fohenadweouTheosamples Wase aplowed to
seconds. The sanples were allowed to cure #48
attaingiops) toTRBeratuie Delare measwcatend mee itAker, oWalprogptake, percent
100 C for on : r t [ ;
et ki Tek e TR TGP LR LBISgIR ShiPecuson

werd/&f18h1atR ke, percent water absorption (water uptake X
100/ Weight of dry piece) and % water exclusion were
cal(waltet aptdlse of cmiteol -uyhtdreuptakemfitreated sample) XptMk e
of treated sanpl e) watdPAptakd 6f coritieke of control . 25
The average water exclusion calculated for three
sanples was 91 % Exanple 14 Standard MO bl ock

The aterapé dataaieluset clonlasettifdrithreal satmpdes wgs 88%0.unt r eat ed

confrol was included for conparison and to cal cul ate

Exampd¢ #8 excl usi on. The sanples were cleaned with a wire

RRC Ry T e -
contg%llu\%% lincﬁu&é)dq%raé&nirﬁ‘ﬁji ;a ) E?@ﬁlﬁ?@wa&r%x@ldﬁblﬂhlTh%samples

on was ~prepafe I ssol ving the product

wer®BleahB@ dvifli 8Wiex damheardd cloth.t Theyrtes. wditrweighsdmptlalried in an
were treated by dipping in the agueous sol ution f)or ﬁ‘o,
oversacdAas C Thil asamplant weight whs seashedo A48 Woight Y aglition was

ol s L bOET S b B0 YR ) BORCeRG: Three
sam}afsersrp\?vrelaé l{feeat@ds be),r 8ipping in the aqueous solqtion for 20 seconds. The
samples were allowed to cure for 48 hours. Then they were further dried in an oven
at 100° C for one hour. The samples were allowed to attain room temperature before
measurements were taken. Water uptake, percent water absorption (water uptake X

100/ Weight of dry piece) and % water exclusion were calculated by:

(water uptake of control - water uptake of treated sample) X 100
water uptake of control.

The average water exclusion calculated for three samples was 91%.

Example 14

Standard M20 block samples were used for additional testing. An untreated
control was included for comparison and to calculate water exclusion. The samples

were cleaned with a wire brush and cloth. The pieces were weighed and dried in an
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nmeasurements were taken. Water uptake, percent water
absorption (water uptake X 100/ Weight of dry piece)

w@resPo42at er excl usi on were cal cul ated by: (WaPE&F/IN2006/000304
upt ake of control - water uptake of treated sanple) X
100 water uptake of control. 10 The average water

excl usion cal cul ated for three sanp|es s 81 %, )
ovengatahif) eC 1mtibtanpRrsteninpoight 5as washides Anére Vgt “paolution was

ol R OBl 200 0 e
sam@ﬁé;m&% tréaeWeh dippmBeth Whé Mamebhd @olftlemh f@nd0ck&ohds. The

pl eces wer€ welghed and dried in an oven at 100 C
sampled iera atiowst dotcuveifghf dags Tleacthey weaxedubtheeidgikd ifcan oven at
SO0l ution was repared by dissol vjng the product
5 . 100°¢pifar pag Impamﬁ%%n:@lea,wwr% @@%&%?ﬂ%ﬂ%@@ temperplwe before
were tre dipRi LNt IRTI
meadFE B TAIaR PR bl BRSPS, AN e Rt X
100/NWeight of ABPpiddey aN® Ve watrtdkelusin #erd alamamdey:20 at
100 C for ‘one hour. The sanples were allowed to attain
3 B'ay ated sangdenX 100
Water uptake, per canferptikedSamiolon (water uptake X
10 The aé&%e Wt cREsidH YalBhiBER) for MteXosWipBds WASE LB, on wer e
calcul ated by: (water uptake of control - water uptake
of treated sanple) X 100 water uptake of control. 25
The average water exclusion calculated for three
Examplgpbes was 93% Exanple 16 Standard M20 bl ock

S l,e e, yused for, additi onal ~testq.n Jntre
SRR HELF pRR bdpieR vt S0 SRl ey il S e
t | R ushord. T 1
conSf BEAAAFL A oolBuSOUEPt, MBEaE paned I e samoles
15 weré@Bleandd Wi 2008 BAAA4HPEIGIH. NZRO pidaee 3te wsighediand @died in an

C unti(! a constant wei ght was reached. A 2. 5,vvei(ght %.
oversot UODOR wiidl a gsoapantweightdvastiaghed the.pmvighi 7 solution was

preragi e O e 6 Bt ok P A4 Gl G, 3R A5, Three
samﬁ%g ?@gﬁertrggfetdhggn@mfgﬁglg‘ﬁé ftﬁlgl écﬁﬁ?ﬂst%lﬁt%r? fPr2*8econds. The

hen r ed 1n an oven
samples were allowed to cure for 48 hours. Then they were further dried in an oven

20 at 100° C for one hour. The samples were allowed to attain room temperature before
measurements were taken. Water uptake, percent water absorption (water uptake X
100/ Weight of dry piece) and % water exclusion were calculated by:

(water uptake of control - water uptake of treated sample) X 100
water uptake of control.
25  The average water exclusion calculated for three samples was 93%.

Example 16
Standard M20 block samples were used for additional testing. An untreated
control was included for comparison and to calculate water exclusion. The samples

were cleaned with a wire brush and cloth. The pieces were weighed and dried in an
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L5

5 at 1000 C for one hour. The sanples were allowed to
attain roomtenperature before neasurenents were

WO 2008004290t er upt ake, percent wat er absorpti onPCVEN2006/000304
upt ake X 100/ Wi ght of dry piece) and % wat er
excl usion were cal cul ated by: (water uptake of control

R R £ N L
prephiedl b @RoFARP! RS ﬁuﬁgdgtai\lpe'&yfrgﬂ{j &él‘r‘lﬁé 8"Sn qgg Jvater. Three

ot her” enbodi nénts "o I nvent1 ons set orth h

samples Iwgrentreatod nbyndlippingnin shé ldgadond sbhrioar ot QOWeéidds. The
t hese inyentions pertain havin the benefit of the
samples Were, @HOWP%@W&H ford8 heursor @uthgy mc rﬁmhclodaseénd an oven

at 101'0151 er st% g%JR) RJE T}i%h%“ﬁﬁdv%ﬂﬁef%ﬁ@g@?‘g %Bfta]tnomBen %qlp[pqrg@re before

measih@erhb@ts&@éi‘éltﬁk@n enboet mpiike, gerehosatkrang
nodi fi cati ons and ot he?ﬁgen‘oogl nment s gre Piﬁlendgwatteleumake X

100/ féeight pfidetpigce)vml Yheater @pelusfom\hereaqmﬂmﬂahed bk ai ms.
Al houh seC|f|c terrrB are e pl 0 ed he({eln lthey are

for pur poses of | |watei‘tup11ake oﬂ’coﬂmﬂ\o 2008/ 004242

The avepe Waie0 6x 10880 4alduledIfdt thiee damplebathsaf3%! eating a

surface to render the surface water repell ant
conprising applying to the surface an aqueous

I RRUAPRRSR' B pleR bstimbofh,of sy Tizaots age fath herein
will €rde T hninder GldsiSALY ih RE GridbIIAR 'thbé%ogn%&ﬁgﬁy ﬁglit_alm having

are selected fromthe group consisting o
the behefitRflthe tedchings-frélerted i WE fokegbing Fedcripon¥-andi tRe Bsdbciated

Y3-a R'" Ry Y3 a R 10 R
drawings. Therefore, it is to be understood that the inventions are not to be limited
to the specific embodiments disclosed and that modifications and other embodiments
are intended to be included within the scope of the appended claims. Although
specific terms are employed herein, they are used in a generic and descriptive sense

only and not for purposes of limitation
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oeN? RaRa~NR~/~1 /Si\ (zZX" /S _, R Y3-a
R' ¥Y3-a 15 R'""a e /Si\ S M Y3-a R wherein each
wo ooosibdes2Y is RO where Ris an al kyl radi cal PET/TNRO0d/@®0304
four carbon atons, (CH2ZCH20" OH 20 where n has a
val ue of one through ten, (CH3OCH2CH20O), or
LCHBCHZOCHZCHZO); -23 WD 2008/ 004242
I CLAEYY: N2006/ 000304 a has a val ue of zero, one and two;
R is a methyl or ethyl radical; R'is an al kyl ene
group one to four carbon atons; R'', R'" and R' are
1. alAkitletSPUPEeaBAE Al JurPe A0 Perider tHE Bldfaédyafd 1RPBIlant comprising
atons, 5 wherein at |east one such group is |arger
applyirgato tHeghirfasgrdsoaquacnysolutOHP@sisisting esR@iHBHNT aCld28Hpne ionic

ang. - (CH2),tNHC(O R'" wherein x has a value of from
S organpg\ﬂlcpg cof‘%aﬂ?“‘gz{dq R'' is a perfluoroal kyl radical having
0 t | : . ' lsari Gy -
2 T e S AADS0 BTl NP BB compouns

are sepged ifoat ﬂleﬁé‘t@hg%nﬁsﬁﬁg@fﬁ pyridiniumring of formula
CoHoN+ ; and 10 Mis Na, K, or Li or H 3. The nethod

according to Caim1l, wherein the step of applying an

aqugous Ff.,ol ution conprises applying onky onegisonic
or;'?ﬁosil con conpound of the fornmula: rla
le . +/R"" X'
Si Nl X- Si R
NIPZAN .7
Y3..a/ R" RV , Y3-a/ R Rv ,
10
O /R"l eOM®
§‘C
R, R, \
\ /N\Rn O
i X Si
SN i
Y3.a R" Y3.q
15
Rllla
&
Si 3 ©
SN/ ™
3a RII

wherein each formula:
Y is RO where R is an alkyl radical of one to four carbon atoms, (CH,CH,0),0H
20  where n has a value of one through ten, (CH;0CH;CH,0), or (CH;CH,OCH,CH,0);
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R R'" a+ R 111 x- Si Nt+-- wherein; 15 Y is RO where
Ris an al kyl radical of one to four carbon atons,
wo aloH@® * OH where n has a val ue of one t hrPULIN2e)00304
(CH3OCH2CH20O), or (CH3CH20CH2CH2O); a has a val ue of
zero, one and two; R is a methyl or ethyl radical;
R'is an _al kyl ene group one to four carbon atons; 20
2 hasprvalugzof zgrigg ope aﬁgéWQF kyl groups containing one to

R’ istg‘fiﬁﬁtﬂ,ﬂ¥/}ét‘ﬁ?tg??fa%?$ﬂat°“’ wherein at | east one such

ger an ei ght carbon atons, -CH2C6HS, -
R’is@i4kieht orddpPéit tftfhr chfBdd)athids( O R*' wherein x has a

value of fromtw to ten and R'" is a perfluoroal kyl
R’ rRii candhBViarg alkgl tgrowpsecustapzing oomettonsverdy dw icarbon atoms,

chloride, bromde, fluorigde, iaqodide, acetate or
whergigis 9} dgast 2ae, Sugln LraEp Hédijaé%%roﬂ%ﬁnnﬁlghé arhpm afoms, -CHCeHs, -

CHQUROR SRR AR FHIRRPRHORET R 8 5 VEHEEE fom two to
ten aB®RUtis @perfdorodkyd RAGIcROHAARe Bhd td NOIVE/ AR 4k omsT he

~ method according to Caim1, wherein said applying
X is dtleride dnpniideSfluapdea yodide smicthtaquéasykateol ut i on ont o
6. The met hod according to C ai m,1;

Zis a?ﬁéﬁ@?ﬁ%ﬁ%@ﬂé;ﬁapmaﬁ@ PYTIgEBHERS gégomalﬂmw t hand

. u ion to an inorganic surface. 5 7. The
Mis %&fggﬁz{fz%?{di ng to Caim6; wherein said surface is

3. seafiiRChRthdd aBedrdthg 9 QRik ONSivRbiend thE sEPNeFf _%‘pglying an aqueous
masonry products, gypsum concrete bl ocks, cindér

solutisnamiospriwes fapplyidg loniycéss iomandrdanosilicon chmpaodindiof the formula:
tiles, ceramc tiles, andsthne, pl aster, clay
bricks, natural stonesjéand riocks, roofing tiles,

calciumsilicate bricks, cenent grarticles,. slag

stones and bricks, st 'co,gN"mestone, Xmcadam mar bl e,
grouts, nortar, 19 rr , }l'vnker, pum ce, terra,
cotta, porcelain, &dobe, 'toral,” dolomte and asphalt.

wherein;

Y is RO where R is an alkyl radical of one to four carbon atoms, (CH,CH,0), OH
where n has a value of one through ten, (CH;0CH,CH,0), or (CH3;CH,OCH,CH,0);

a has a value of zero, one and two;

R’ is a methyl or ethyl radical;

R’’is an alkylene group one to four carbon atoms;

R””’, R’ and R" are alkyl groups containing one to twenty two carbon atoms,
wherein at least one such group is larger than eight carbon atoms, -CH,C¢Hs, -
CH,CH,0H, -CH,0H, and —(CHz)xNHC(O)RVi wherein x has a value of from two to
tenand RV is a perfluoroalkyl radical having one to twelve carbon atoms; and

X is chloride, bromide, fluoride, iodide, acetate or tosylate

4. The method according to Claim 3, wherein said ionic organosilicon comprises

between about 0.1 to about 10 weight percent of said aqueous solution.
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8. A nethod of treating a surface to render the
surface water repellant conprising: i) dissolving an

WO 20800424 anosi | i con conpound in water to fornPEMIN2006/000304
aqueous solution of the ionic organosilicon conpound;
i) applying the aqueous solution onto an inorganic
surface; gnd 15 jii) allow ng the aqueous solution to

5 dFbe guethrdt ag¢rrdingnite Glajindsi Whesin seétniivingosige comprises
W th re ' Ltes present._gn the inorganic surface

t@praqug Sglgr%ﬂiggh%g%@g@gi%’go &g@esrurﬁgﬁ'el I ant |ayer on said

6. I 'TR¢ GABihedS Héé&ﬁﬁlg o (ﬂhﬁm!‘”q,t; hQHeREE Qfatid %pﬁﬁng step! §ci>mprises

wherein said ioni ¢ organosilicon conpound "i's Sel ected

applyiingdhe atpeedusrsohbtzon & an Rorgardic kyirfite.Si N X- 20 Y3- a
" \R' wherein; I s, RO where R

\ oY R is.an kyl radi cal
7. ofhgmethed fggerding Gené@pané;, W@@@@%@ 'Su%an Wh é?lsc 3 from the

srour il 18 S, LY, o OREROERctBliots, cider
blockZ %o mud BridkB! bard Bmeehios, dedlhades, BraficAiles) sarldefege, plaster,
group one to four carbon atons; - 25 WD 2008/ 004242

clay ks N2008) S@DEHAndRrqckR, ‘toalfine Rilesr ealaiuky Isilggade peicks, cement
conf ai ning one to twenty two carbon at rein at

. ns,
articlese sog HARCS AR bgw&apswcvaahg@ﬁwpﬁama@ﬁéﬂn gﬁr@ grouts, mortar,

o - - - .
terraz . 2B, HAREY erin S0 OIS 1a B o8P dlomite and qsphalt
8. [ANmaRddRY trdatin aoﬁfrfdc'égb g&%(d?éﬂthé &%‘f&@ whaey 'ré‘lﬁblgﬂﬂ@ cbRprising:

twel ve carbon atons; an is chloride, brom de,

fi)udissadeing adliidaic argnatidicon ¢osybduaid in MateiThe fomnham aqueous
,according to Caim9, wherein said ionic organosilicon
solutien ap thesiesic ergenesiticapsompoundand 10 wei ght percent of
11. The nethod ac 0

heBE R e Suod anee G BReSHe RERT A, ' P east
iii) allowing the aqueous solution to dry so that the ionic organosilicop
compound bonds with reactive sites present on the inorganic surface to form a
protective water repellant layer on said inorganic surface.
9. The method according to Claim 8; wherein said ionic organosilicon compound

is selected from the formula:
Rla Rlll

Si N R -
Y3_a/ \R“/ \R" i
wherein;
Y is RO where R is an alkyl radicql of one to four carbon atoms, (CH,CH,0), OH
where n has a value of one through ten, (CH;0CH,CH,0), or (CH;CH,OCH,CH,0);
a has a value of zero, one and two;
R’ is a methyl or ethyl radical,

R”’is an alkylene group one to four carbon atoms;
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one of 3-(trimethoxysilyl)propyldinethyl octadecyl
amoni um chl ori de, 3- 10

w@ oose2hnxysi | yl ) propyl net hyl di decyl ammoni unPCT/IN2006/000304
chloride, and 3-
(trinethoxysilyl)propyldinethylhexadecyl amoni um

,,, chloride. 12. The nethod according to Claim11;

R V\Jﬁer e|aﬁdtRe areeplkyt capups coptaining méou@ver%bltmq eartion atoms,
Qup. c nsi s of .at | east one

whergff, SIS dShAE SHREDPic e e el bl gy B, -
CH,(M3OHS aCHL &M f afe-—(AH,)LRH Qzﬁt"eﬁhéfe?ﬁ I RaM a"'\‘/raidecble from two to

conpri sing an |norgan|c sur aving a wat
ten an@ 8"t aperflagemligdrddidal bavdiag dns lms taelee caebah mtrfst and

nt | ayer conprising a condensate of a
Xis %1739@ e?zspmsﬂ% fﬁw@ do Qﬁsoaﬁqut%Qh Qsyideund. 14. The
rr I f 3. wherein sai
10. B mE AR $ A e CRi o R0 ShighiRRIC bl Biliogp pomprises
betwédd @&ﬁ@@ buncﬁvae?x hPp&ident ABaiPaquddfis WBhRion! epel I ant
article of daim1l wher ei n sald wat er resistant
11, | él‘mrmeﬁmdtawprmngﬁm@hﬂnllcﬁhgvh:dmmmaaﬂ kgic grganpssilicon is at least

bonde Q an ionjc grou 16. The water repellant
one s@ fagétréme oxymlyBproge lmeﬂlsé@wadw&g amEReRigKy | chloride,  3-

t.er. can rpeach sajd
rimPEERES ol REARSEAST Bt SRR SR S >
(trimé®oxy4IBN Pird yﬂ%@tﬂﬂfl}?@daﬁeé%taﬁ{mbﬁﬁhf'El@l’@)hde% | ayer
conpri ses a pol ycondensaté of an ionic organosilicon
12. cdieauathodf adcoedihgrtouChim HZGNN&BeﬁDﬂ&/ ﬁ@pfﬁ&pplymg said aqueous
PCT/ 1 N2006/ Q00304 RI ' a R'' + R'" Si N X-
solutiogy Is selegteh&ioa he gmugcmlm@f ) l@shﬂn@pﬁﬁruﬂaagcmlllng and

sprayfg 48 etaﬁa%%g%rolﬁﬁél? 8?%02%?8@%5%06 (coobeG2a) . or |

L3. (Wp?éé a net E@‘fléor ePﬁSl}ﬂgr adllggfgﬁé?e iss}f? gaﬁ:eaﬂgving a water

resistahk \hysre bohded @neaid ﬁ@fabecaanb wabP®sistant layer comprising a
polycondensate of a water soluble ionic organosilicon compound.

14.  The water repellant article of Claim 13; wherein said water resistant layer and
said inorganic surface are attached by Si-O-Si bonds.

15.  The water repellant article of Claim 14; wherein said water resistant layer
further comprises long chain alkyl groups bonded to an ionic group.

16.  The water repellant surface of Claim 15; wherein said long chain alkyl groups
are located such that water cannot reach said ionic group.

17.  The water repellant surface of Claim 16; wherein wherein said water resistant

layer comprises a polycondensate of an ionic organosilicon compound of the formula:
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R'', R'" and R' are al kyl groups containing one to
twenty two carbon atons, wherein at |east one such
wW@e@ap04282 | arger than ei ght carbon atons, - CH2EBHBEY2006/000304
10 CH2CH2OH, -CH2OH, and - (CH2), NHC(O R' wherein x has
a value of fromtwo to ten and R' is a perfluoroal kyl
radi cal havi ng one toFE.vveI ve.car bon atons; and X is
chloride, bromde, fl uloari de,| i odi de, acetate or
tosylate. 18. The water repdl| w surface of C aim 16;
wherei n said water :/es'i'sta N{[ayer 15Kconprises a
pol ycondensat e of, at” | eas}’ on Rof 3-
(trimet hoxysilyl) pfopyl di et hyloct adecyl anmoni um
whereihl ori de, 3- (trinethoxysilyl)propyl nethyl di decyl
ammoni um_chl ori de, and 3-

Y is RQ iwhseadkys ianyaliph sasdieali efooms ko danl eatpionaatoomi, (6H,CH,0), OH
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R’ is a methyl or ethyl radical,

R’’is an alkylene group one to four carbon atoms;

R”’, R*””’ and R" are alkyl groups containing one to twenty two carbon atoms,
wherein at least one such group is larger than eight carbon atoms, -CH,C¢Hs, -
CH,CH,0H, -CH,0OH, and <(CH,),NHC(O)R" wherein x has a value of from two fo
ten and R" is a perfluoroalkyl radical having one to twelve carbon atoms; and

X is chloride, bromide, fluoride, iodide, acetate or tosylate.

18.  The water repellant surface of Claim 16; wherein said water resistant layer

comprises a polycondensate of at least one of 3-
(trimethoxysilyl)propyldimethyloctadecyl ammonium chloride, 3-
(trimethoxysilyl)propylmethyldidecyl ammonium chloride, and 3-

(trimethoxysilyl)propyldimethylhexadecyl ammonium chloride.
19. A method of treating a surface to render the surface water repellant as claimed

is herein described with foregoing description and examples.
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