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WO 2008/004242PCT/IN2006/000304 METHODS OF TREATING

SURFACES WITH IONIC ORGANOSILICON COMPOSITIONS This

invention relates to methods of water proofing inorganic surfaces with an 5

eaksg9lution containing an ionic organosilicon compouNngcr/inan06/000304

Additionally, the present invention is directed to an inorganic surface

treated with an aqueous solution containing an ionic organosilicon

compound such that ter resj im.c the,inorganic.surface.

Water resistamgﬁgﬁﬁgp%#m%%§mp%§%1§ c%ﬁ@:r%ction

including 10 masoqry: AH Gore s REsista0eNINVBET KM Freat

importance since moisture absorption and its movement in these types of

materials cause or contributes to problems such as expansion, shrinkage,

cragkingisiaifing, mildewdowared edistansepairéeging-agchtbawifig:es with an

chemical attack, corrosion of reinforcing steﬁl_, and dama%e 0 st}rxu(%l%res v, the
BQUFEHT SHGP DERAE HBEe 3B oHIRIN VARG EEEh TGS Hiale beeh tiSEd ™
prel@kIfensiesihRseifypes 6b s fRres MR Iesisiarianduditg sudqeeous solution

treatment of structures with water repellents. Water repellents that have h
COFRISIDESBY TR FRAMH G SIRPREESUEH4pEt aﬁaa‘ﬁsgﬁ%%%s m covers the
ino{gg&ﬁ@gﬁgg@e been applied to surfaces by brush, roller, air spray, or

airless spray techniques. One type of water repellent that has been used .

is oryarSTREBIAESM PoRMABIPFRESE HSHTOBL AT BRFAL SRS TR &eluding
mab&EY 23pund,iobe uselddar providipgavaier JeatancaiRiitke since moisture

concrete, stucco, or terrazo surfaces. As discussed in U.S. Pat. No.
abs51pTR1 9B\ thdcontemmaftwinichese HEpebyohddRseiaedB) Tefefefepltibuies o

| pr‘o%%é?}l"gastﬁ%ﬂ czysf[)%r_ ag@]ﬁ%%%%%@!ﬁﬂ %99%1@11 ,q@a‘iﬁﬁl IR LPTRoHIREdSesistance

nown in e use of organosilicones such as 25 alkyltrialkoxy
to Gompoyans fhawiparthgmicabetesistancs sias séenikfowingoreglerst domage to
ears. Traditionall licatign, of the J A FAHed QU i en used to
SR f?emsgﬁ}grjﬁ %:ﬁgﬁ a{é g? Saengﬁorélﬁeaﬁ%mg?@%?vegrioas%%quid =
renldyeibeschgpss DUrngfapplvatianssidetile iogadiogonmframideavoT) M staictures

. heavily emitted. Due {o these WO 2008/004242PCT/1N2006/000304 :
I e e
wa%esnResiiionfey epasting naterepsisancedocnasanayslieiconsvefeces by brush,

surfaces. The first approach attempted included varé_ous water i?%uEﬁr]tsl  been
rolkgnedinTRERHr SAUEIFED ARTBI TR 450 WWRGY AR O TBITh GRS FAllRL e

usd@ RQde WaiRIFeisiApsaRRMPERabledapeuhdolvenidiasedolvents have been

compositions. In recognition of the shortcomings associated with the watert
fouahifsom YORRNI 500 AT iSRS WS RvRIBh BE T HaRkE i ST 1rra%0
sur?ﬂ%&es water soluble. Formulations of this type utilize water soluble amino

and guaternary ammonium organosilanes along with alkyltrialkoxysilanes
of thastrdititiossaidicnmUldtioRel. TNe intdhte! 9fesbgorpmltienatwikith arc hereby

o RBAE SRS oot s s o
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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In addition to water resistance, numerous types of construction materials
benefit from treatment with an antimicrobial agent. Antimicrobial agents

are chemical compositions that prevent microbial contamination and

%? %r{;&!%;}i)ﬁrl]zof materials. 15 Possib_ly the most prevalent groggﬁm 06/000304
antimicrobials is quaternary ammonium compounds. The use of low (feve?
(1% or lower) quaternary ammonium silanes as antimicrobial agents is

well known,and taught in a wide variety of United States patents including

Do S TR B GEOVIHE SIS BB S0 AIE GBI o Composition
for qmm@@hwgﬁﬁam&@%ﬁﬁéﬂﬂndﬁ@@ﬂﬁ@ﬁi@i for-pvasietyiof first approach
ace

surfaces, 20 substrates, instruments and applications. Examples of such
atteyapisdrdalulithediiv s SEE. KIBSISorso T2l irgs ¥36135860 0B mpOUnds.
Ho®<R2,360:4 204mAdidl 12080 4.6383d4) 4408 %A 4bdth288le 1o the
the contents of which are hereby incorporated by reference. Application of
solyrhfueehs SORMRIH eohtalfingafideh i yimmiiom stanesigciaicd with the
wadiISCHFERIR YornBBkNOSfehddlA0h:antR 1696 ped REIBNANLIRIRBalkoxy
_present invention are U§ Pat. 5,209,775, 5,421,866, 5,695,551, CA = -
silapep) 57szp SAHDE 3, 15T OPHTREselh Htlin{y BeeHitE@ew apvagdeble amino and

quatBRE RIS 0L ale %?@H@H%W@@Bﬁ%%ﬂﬁ%&?ﬁ'&‘Q{%ﬁlQﬁé&' I5PMhe traditional

compounds. The compositions disclosed in these patents contain (1)
formmdatioxy silhhe onsiokapestiioiea Warerlaibusle wiando asdB)either soluble

oreBIESIANG o1 YUARIDAY BNIARHMAIRNRFHEOIR ALSOHAIGAlANGhe water
aminosilane or ionic quaternary ammoniuni silane, in these compositions

repiglioisthbitizéctheialkylalkoxysilane, siloxane, or other water insoluble

' 1 ddainon Lo.Water resistance, nymerous es Of CQNSruction materals benefit

po'Xmeﬁ%ﬂ% Watter The use of h drogho%@ Vé/at?r msiluble sganes. benefi
water repellents’in various organic solvents stich as alcohols an

froiny drecaibonsAids heensrtaditorialy pretarred/dugiacthbinkupenor are chemical

erformance. However, the principal limitations of these solvent type .

o R RN n A E T di FARE LR R PRSI VA Of materals.

PospieMiding amesolpgisallinprovemenifovarisalyetibasad tieatmants, themonium
existing organosiloxane emuIsFi&ns and watergispersible silanes or

CongEREs ddAdtEofp e welkiith &Sl eol BHEEHEE SRR Ium silanes as
antSHanekHPxaRescoMiPRtipNSal siexanemin termsedstaitidy of United States
penetration depth, and the beadizég effect of the treated substrate.

patoRiitisatighe ded 8k SHeactRRd ey chiSé-reReti ditHh siftfadue to their
antikIBFSRLe. INBIRIEMaINg @ AeackiRiAN RAyeaEsMAterRropfing kRABTeRlrfaces,

capable of providing at least equally efficient water resistance as _ _
subffezigncinguaneing soflenpberidensoripesindrisohsedrdingtane idegpribed in U.S.

Pat ODIFSL Of shespresent inveptionsto B3 f?o@;m%tﬁ%‘i%g?aiﬁi)%ﬁiﬁriﬁ‘?eﬁ,é3 5,937;

with an agueous solution; Wherein reated surface exhibits Watef

4,698515thntd (R, kst mylidl 4d4R68p theideddyt s ofvehtdassthteesdtnantsporated by
fAddition&ll}z{%ft istan object of this invenlti(%n to (Protviid? nthe followl%%three ﬁonium

re eﬁ?é]ﬁﬁ/ d dclaeacfﬂreo eaﬁ%sa%lreg}lgv? |r}1g1Ponng ?(lalr?h%y%r%pﬂ%%lci y e
silaiorgdniessRdtialess.(Prapplication Iof @l safdrianébegsronmentally

acceptable agueous solution, (2) impartj ole r leyel hydrophabici

PR RSP B ASR BFode b T fetor A naes 5:605.551
CASUMMARYand Iih eneaspect, e ispeavided aimetad:ofirgatingspbrsible or

inorganic surface comprising applying to the surface an aqueous solution

WalghRERHHG b YSURT AR DIt BABIRORE IR bR HABRIROBPEBRSo il compositions
dis@fsé%latqg fiRsadhgafermuias RadN 1Y\ R pranh r%iga%éd%ﬁ@m@% RS aD water

alkyl radical of one to four carbon atoms, (CH1CH
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where n has a value of one through ten, (CH3OCH2CHZ20). or
(CH3CH20CH2CH2); 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 Rv are alkyl groups containing one to twenty two carbon atoms,
wherein at least one such group is larger than eight carbon atoms.
-CH2CG6HS5, - 01,CH20H, -CH20H, and -(CH2)NHC(0)Rvi wherein x has

lue.of from to ten and RV is a perfluoroalkyl radical having one
e RS Al AT RS BB oA IR SeBtacbie role of
sauidsylatnwhereimthelinorganic switacehasfunctionahgsalips thatawdl in  these
bond with silanals. . ... In another aspect, there is provided an article
CUTRPHILHAG &b IRoHERAE S cé}fﬂ%@ifg%'ﬂ%?spﬁ%%‘i@%e?fbaﬁ&édffatm imsoluble
peaiasurfaceasaid hydrophobic layer comprising a polycondensate of a

water soluble ignic organaosijlicon compound according to the formula: Ra .
SiN+ FoF WHB I EXISPRS bihara Ry LSOy Y AHIES ¥ SRR ERFBJR various

o@Ms s (B4 1s120)dHMheHB1D has ayriia0hane, Y MR t8Rditionally preferred
(CH3OCH2CHZ20), oréCHSCHZOCH,CHZ); a has a value of zero, one and

T H RIGE SHERRA BT et raafcatiRyESh A6 RiRe Bl BHa e Of these solvent
tyBRreemssemsns include their inherent toxicity and flammability,. While providing

an ecological improvement over solvent based treatments, the existing organosiloxane
emulsions and water dispersible silanes or siloxanes do not compare well with existing
solvent-base silanes, silane/siloxanes combinations or siloxanes in terms of stability,
penetration depth, and the beading effect of the treated substrate. Additionally, the use
of surfactants may cause rewetting of the surface.
Therefore, there remains a need for an aqueous water proofing treatment
capable of providing at least equally efficient water resistance as treatments utilizing
_solvent based compositions. Accordingly, it is an object of the present invention to
provide a method of treating surfaces with an aqueous solution; wherein the treated
surface exhibits water resistance at least equal to that provided by solvent based
treatments. Additionally, it is an object of this invention to provide the following three
highly desired requirements for providing long term hydrophobicity on inorganic
substrates: (1) application of a safer and environmentally acceptable aqueous solution,
(2) imparting molecular level hydrophobicity and (3) reactivity with a substrate to

provide long term performance.



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,
-CH2C6HS5, - CH2CH20H, -CH20H, and -(CH2),NHC(0)Rvi wherein x
has a value of from two to ten and Ruvi is a perfluoroalkyl radical having
one to twelve carbon atoms; and X is chloride, bromide, fluoride, iodide,
acetate $1tgsyiate. 1 he disclosure is directed to method of treating
inorganic surfaces with aqueous compositions including ionic

organdsilivon sepwyitids ansl yaneusdnRorgame & ealpE-EEASR Snorganic surface
éﬂgﬂ@ A it qa%b%e%found hat the application qf water soluble ionic
organosilicor CompoundS \THIER AN RE ressns el GRIRBIB g mgsentially of
Peleasiseokincsmatiiguantiiescio selubilizesianageto NOroAGSYHaes
provides the treated surface with an excellent hydrophobic property. The
present disclosure satisfies the aforementioned requirements by applying
an aqueous solution comprising an ihic organosilicon compound, which
has an ionic group, a hydrophobic group and at least one alkoxy group on
silicon. The present disclosgire exclpl,sﬂ'rvéﬁutilize%&onic organosilicon
compounds as the main-or sole eém\ponent for imparting water repellency
upon surface treatméftof inorg%hio sub&trates. The methods of the
present disclosure comprise the application of all aqueous solutions
consisting essentially of at least one ionic ogranosilicon compound to
inorganic surfaces thereby imparting water resistance to the surface.
Although desiring not to be held to the following explanation, it is believed
that upon drying of the aqueous ionic organosilicon solution; 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 inorganic surface, Accordingly, after application a
treated surface may be characterized as a long term water repellant
coating. Thus, there are differences between what is taught in accordance
wherwiith the concept of the present disclosure and what is disclosed in the

v i g;érr art as evidenced by the several patents noted and discussed above.
'S DETRIEES BESCRIPRONTRTHE INVENTION carlite aresant(CH,CH,0) H

wherd Y @RuoNNeML Wi [ mo, I inafter, in which some, but
not%z{léilgc(;ér]nbodir\rle%{ré’?s?e c?fﬁtigeﬁ%%/g% oﬂésfﬁfg@g%m NdEdT1RdTOCHCHL);

a hasip ke R Aerag benerbddied:in many different forms and should not be

R’ is GORSHHAY, A5 dmjted to the embodiments set forth herein; rather, these
embodiments are provided so that this disclosure will satisfy applicable

R*is logallehuitemenfsone BHitalie SHERCEYEAING compositions for

Ro* ﬁu;ation in.the present invention are formed by mixing together water
* and a&%igo%@%&bmpmﬁainhﬁg W to twenty two carbon atoms,

hercdl) > 2Q06/000304 organosilicon compounds
e ina%%lgr%éa%i%?vg}ﬁ% %r?egggntl?n%%rm%nﬂ?‘?ﬂugégBFg%W@ﬁ%r?églﬁévir@%zcéHs, -

CH>Cidymbla-68¢tibh Enodn-F@IRIN-RONSIRINGerein x has a value of from two to
ten and R" is a perfluoroalkyl radical havin g one to twelve carbon atoms; and

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

wherein the inorganic surface has functional groups that will bond with silanols.
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R7 Y3-a Y3-a 10
In another aspect, there is provided an article comprising an inorganic
surface having a hydrophobic layer bonded to said surface said hydrophobic
layer comprising a polycondensate of a water soluble ionic  organosilicon
compound according to the formula:

Ra gur

.

S N
e

e
v
wherein:
Y is RO where R is an alkyl radical of one to four carbon atoms, (CH,CH,0) H
where n has a value of one through ten, (CH;OCH,CH,0), or (CH;CH,OCH,CH,);
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 RY are alkyl groups containing one to twenty two carbon atoms,
wherein at Ieast one such group is larger than eight carbon atoms, ~-CH,CHs, -
CH,CH,OH, -CH,0H, and —(CH,),NHC(O)R" wherein x has a value of from two o
tenand R is a perfluoroalkyl radical having one to twelve carbon atoms; and

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

The disclosure is directed to method of treating inorganic surfaces with
aqueous corapositions including jonic organosilicon compounds and various inorganjc

treated surfaces. Surprisingly, it has been found that the application of water soluble
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Fra  Si/83 v\ 3-awherein each formula: I 5Y is RO where R is an alkyl

radical of one to four carbon atoms, (CH2CH20)OH where n has a value

of one through ten, (CH3OCH2C1-b0), or (CH3C1-100CH2CH20); 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; WO 2008/004242PCT/1N

20061(100304 R™, R" and Rv are alkyl groups containing one to twenty
icivio argEvms itomsowpereils avtdas totictiseichegryd plisclasges tve eiglitbeen used
hg:arbo atoms, -CH CSGO '1b5i" CH2CH2014,.-CH2011, ?}ré% .

(é’ﬁ%@n\‘ﬁﬁ V271 WhaPein X Ras Haritre 16f HHERMS (S HERS dnEgides the treated

sesto oreabeytradienk havingransctpripelve CRibonratamgSaXdisehieidiss the
romide flu%ide, iqdide, acetate or tosylate and Z is a positively charged
|

AL SRATIE B i RO Y B o GIRPEEHS 6104 TSN, 1 iq Gromprisipg an ionic
oanagrefesied ambedid)enhi HieHoN B 0TaRA0SHEEN FOTPRRRES Rf th8up and at least
ofl%ra u(')%c:yséyotq\z/ on silicon.

The present disclosure exclusively utilizes ionic organosilicon compounds as the

main or sole component for imparting water repellency upon surface freatment of
inorganic substrates. The methods of the present disclosure comprise the application of
all aqueous solutions consisting essentially of at least one ionic ogranosilicon
compound to inorganic surfaces thereby imparting water resistance to the surface.
Although desiring not to be held to the following explanation, it is believed that upon
drying of the aqueous ionic organosilicon solution; the molecular packing on the
surface is such that the jonic group which enables solubility in water is buried deep
within the structure after the silane forms chemical bonds with the inorganic surface.
Accordingly, after application a treated surface may be characterized as a long term
water repellant coating. Thus, there are differences between what is taught in

accordance with the concept of the present disclosure and what is disclosed in the prior

art as evidenced by the several patents noted and discussed above.

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

4.
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103-aR" N X- in which R is a methyl or ethyl, a has a value of zero, R" is
propylene; R" is methyl or ethyl; R" and Ity are alkyl groups containing one
to twenty two wherein at least one such group is larger than eight carbon
at8%§) ﬂ&(éﬁ(zis chlorid_e, acetate or tosyla_te; may be_d_issolvegé[} MEISE 190304
orm an aquéous solution. Aqueous solutions comprising 15these ionic
organosilicons may be applied to inorganic surfaces for imparting water
resistance.  Specific examples of such ionic organosilicon compoundS

orgamithifiche scopworEe pheserGRoEHNSS arsifeprdseESBY tHE YerhTasinclude
org%%ag%g%%%%ﬁé&&th@%&éﬁ?&iﬁﬁégk&%@%&l&%ﬁﬁ@éﬂ'

(CH30)3Si(CH2)3W-CH3(CI0H21)2C1
25(CH30)3SigeH2)3N+CH3(C101-1202Bf (cm3c)3si(aki2) 3P 566H5)30r

(0-i3 §si(cH2f)3P+(c6H5)3Br- 30 WO 20081004242F!’CT/1N 006/0Q0304,
(CH i)3Si(C!\§I42»)8ﬁ'-'?(CH3%g_CH2C6145C1 Si =
N o NN
Ya.q R" RY ) 3-a RY \
. RY o M
R R‘a\ \N .
] \Ru
Si ZX S /
N R
Y3.a/ Rll YS-E/
R"a
-
Si 3 @
NG
Y3«a R"

wherein each formula:

Y is RO where R is an alkyl radical of one to four carbon atoms, (CH2CH,0),OH

~where n has a value of one through ten, (CH;OCH,CH,0), or (CH,CH,OCH,CH,O);

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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(CH2CH30)3S i(CH2)3N+ (CH3)2C18H370-
5(CH30)3Si(CH2)3N+(CH3)2(CH2)3NIIC(0)(CF2)6CF30- In one
alternative embodiment, the ionic organosilicon compounds

re dingtotheformulas3-(trimethoxysilyl)propyldimethyl
arér%@%ﬁ%% ﬂhIorlde 3-(trimethoxysilyl)propylmethyldidecyl a?hﬁflr?grl?l%ér%mgmm

chloride, and 3-(trimethoxysilyppropyldimethylhexadecyl ammonium
chloride are es‘pemally 10 suitable for agueous solutions for application to

R md%é%iﬁl@%‘ﬂlr%ce??ﬁn@é}ﬁ%rw ViRRiEHBIPBRe S8t TRVENEBR! SYACHHES foplomS,

whé%ﬁeam&argﬂw%wgg s e%qgglioé%wﬁ HBSORBRE\ERITIC 15, -
----"SI., N\018H37 0 H3 %."."
CHQCHZOH CH;OH and m(CHg)hNHC{O)R” wherein x has a value of from two 1o
ten and R" is a perfluoroalkyl radical having one to twelve carbon atoms;
X is chloride, bromide, fluoride, iodide, acetate or tosylate and
Z is a positively charged aromatic pyridinium ring of formula CsHN
M is Na, K, or Li or H.
In one preferred embodiment, the ionic orgaposilicon compounds of the

formula:
R Fa R L

|
NN

in which R is a methyl or cthyl, a has a value of zero, R” is propylene; R’ is methyl

+/ Rlll

X-

or ethyl; R’ and R” are alkyl groups containing one to twenty two wherein at least -
one such group is larger than cight 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:

(CH;0)3Si(CHy)sN(CH;),C gH3,Cl
(CH30):Si(CHy)aN" (CH3),CgHsBr
(CH30)351(CI{2)3N*CH3(C10;-121)261'
(CH;0);81(CHy)sN CH3(C 1oHa;),Br
(CH;0):8i(CHy)3P"(CeHs)sCl

(CH;0)381(CHy)sP ™ (CoHs)sBr
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3-(trimethoxysilyl)propyldimethyloctadecyl ammonium chloride; H30 \-
/H3C\e a 0 H30SINCiOH21 1\ H Qio 21 CH3
3-(trimethoxysilyl)propylmethyldidecyl ammonium chloride; and 0 WO
&%O%/{%%gﬁ%PCT/IN206/000304 H3C OH3C \63Cl H3CSi CigHBA.9GHR 6304

(CH30)SH(CH,) N (CHy),CH,CoHCL
(CH,CH0)58i(CH, )N (CH;),Ch5H37Cl
{CH30):81(CH, )3 N (CH: o (CHy INHC(OYCF )¢ CFLCL
In one alternative embodiment, the ionic organosilicon compounds
corresponding  to  the formulas  3-(trimethoxysilylpropyldimethyloctadecyl
ammonium chloride, 3-(trimethoxysilyDpropylmethyldidecyl ammonium chioride,
and 3-(trimethoxysilylpropyldimethylhexadecy! ammonium chloride are especially
suitable for aqueous solutions for application to inorganic surfaces in accordance

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

as follows:
HaC
H C -
/ \ / ’ cl
\/\/ CigHsy
CH3

3-(trimethoxysilyl)propyldimethyloctadecy! ammonium chloride;

H3C\
HiC -
O 3
O/ Ne ©
H:sC'/ \Ti\/\/N\ Caghlz
CapH
O 104921
e
3

3-(trimethoxysilyl)propylmethyldidecyl ammoniwm chioride; and
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CHS3 3-(trimethoxysilyl)propyldimethylhexadecyl ammonium chloride. 5The
compositions in accordance with the present invention are made by
dissolving an ionic organosilicon in water. Additionally, more than one
ig%% 8{;%%92(?;?”00_“_ compoun_d_can be dissolved ir_1 water to fo%%ﬂ@uﬁﬂomm s

queous composition comprising more than one ionic organosilicon
compound. Furthermore, some compositions in accordance with the
present invention may also include known 10 exeipients such as for
example wetting agents, surfact ts, and antimicrobial agents. These
compositions comply with the loc3l state anddederal regulations regarding
volatile organic conteg}(UQgM desired ap}xlgé:ati@n dosage and can be
applied to a wide ¥atiéty of s esb y kn ast&including for
example by brush, roller, air isMp y techniques. After an
agueous composition 15 comrising an ionic orgaﬁﬁ@ilicon is applied and
allowed to dry, a treated surface 13@htained 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

3.({paskinggeithbisurfatbrisdudhdhadthel mnivgroup wHighdenables

solubility in water is buried deep within the structure after the silane forms

20 chemical bonds with the surface. Furthermore, it is believed that the

longrebaimepthiicastral ianimglanp:preotibithevaterstimireactiog thre made by

soluble ionic part of the molecule. Accordingly, the.present invention also . __.
diseolidng tﬁé‘aﬁé’&@uﬁé%%%oélilﬁﬁiﬂsiﬂ’g LS ué‘#gx{/% E‘ﬁ% which tHe é%?l‘}m%”e tome
oFOIMPANERESs ampiisied iemwaigisbiviengchaineattachedtakie an aqueous

soluble component. WO 2008/004242PCT/IN2006/000304 A ‘
COMREERINATRETBREIRSE PR PRS AT SESERAST AP HSHBRAAGh  urthermore,

SME(?WP%%&JH%QW HEREAUHERNGS May 160 include known

rendered water repellant upon treatment with agueous solutions of th

eprigentsinvehtioroRCEOrIIgIY ST HBEREEIRALE T AEED AR AR PRRIA! agents.
Tﬁ%%ge&ljﬂﬂ)vc%ri]ﬂgﬂsnm'r%?y aharaciarized a5@ RelseRdensRia Rf@hioRigarding
organosilicon compound.”Some suitable surfaces for example include .
vhisdily anpitightaneight YéHcerdtinasied apiidrpsisnglfsaam b erehs applied to
blacks, cinder blocks, soft:mud bri ime:hrigk raif} tileSmple by brush,
ac‘év%(é?ni"c/:a ﬂ%qy, Sant §?§§§S [Sglgs%g? 5@%@?&%%{%&:&%%@?%% and rg)%li)(se, Y rus
rotlefingitilepraalciumi siiidats jcky, terheiquasticled SagstoraiEang compostion
bricks,.stucca, 10 limestone, macadam, marhl a o i
R R SRR BB PASEOA a1l ’r%e 0 %t,a(%g%ﬁ?%ﬁgltomlt ’a&nge%gp&ggﬁ.l face 1s
oblameenentisiiages mpayheitreatedarittedstapodijonsofitiedpriesehe substrate.

invention including but pot limjted fo petlite, cg;llul lass, vermicyli

AR S HEE TR CECEUS Gt T B0 B R D Sy thet upon
dignie organasiliconcompasiiommay ingfide 5 aideasiratihat ddiweighp which
percent of an ionic organosilicon compound. Ad itionall¥

1a., , Some .
cenhbiRkibRn 4y IAIGE S DRMIBEISHb B DS ABOEEB flargtipe sitene forms
c@&&ﬁ%QI 8E AR 10niE, Qfagsiticaon compesRdaVhilp GhessdpayfompIise: chain on

etween about 10 and 99 weight percent or between about 20 and 60
tweightipéricent ofranforyahdilicarrtsnissuigaobingdhsprotuble 1onic part of the

11:13’6{g(i:1£12<3'.hydﬁ93%%m8é¥;},Si%@ PreRyldimaibyYiREidety) apHRaakimMehlRlideur faces
comprising a unique layer in which the soluble components are shielded from water

by long chains attached to the soluble component.
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20

23

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. 25 To this solution, 200 grams of
-3-chloropropyltrhnethoxysilane was added drop-wise at 100% vera
‘8&%‘8*‘6 f&v%/‘iogsrllours. Theymixture was heated for six hours at %05@&%}%1803(;4
which time 101 grams of material, chiefly methanol boiling below 100 C,

was recovered. 460 grams of a crude product mixture was obtained. 209-

wo B siodacu dBtTiNgtosrdopsoasThe ragbveonipoitivalt vfithdenddwith the
si@éﬁ%%f@&%@&f%‘f)’%ﬁy&%ﬂ%ﬁ2&’1@9)§§§%"§%'5%§;Eﬁ§9?%§"!%%;:‘bg HOHRRA water

3-chloropropyl-tri-(2-hydroxy-ethoxy) silane. 5 same reaction
resshkgiratipl 265 diams (0v8nole) ebuctadbiiidimetiyldmingwemt  invention.

A%ggﬁﬂﬁglweaCﬂ‘é%?e@r%ﬂi‘@c@%ﬂ“%&&%%@%ﬁ% i caleh tgn%%gu% fo:srnay be

20 hours."After 20 hours the reaction was complete. Titration of a sample
clotnmaepiotiictmixtprdyshodesdatie ofilarideion cogernsikition todpepdi8&l.  Some

AT LRSI s v e, o
protels, gypsum, «concrete blocks, cinder blocks, soft mud bricks, sand lime bricks,
drain tiles, ceramic tiles, sandstone, piéster, clay bricks, natural stones and rocks,
roofing tiles, caicium silicate bricks, cement articles, slag stones and bricks, stucco,
limestone, macadam, marble, grouts, mortar, terrazzo, clinker, pumice, terra, cotta,
porcelain, adobe, coral, dolomite and asphalt. Non-cement surfaces may be treated
with compositions of the present invention including but not limited to perlite,
cellular glass, vermiculite, mica, silica and diatomaceous earth.

In one embodiment, the aqueous ionic organosilicon composition may include
at least about 0.1 weight percent of an ionic organosilicon compound. Additionally,
some embodiments may include between about 0.1 and about 10 weight percent of
an ionic orgaosilicaon compound while others may comprise between about 10 and
99 weight percent or between about 20 and 60 weight percent of an organosilicon

compound.

Example 1
3-[tri-(2-hydroxyethoxy) silyl] propyldimethyloctadecyl 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.
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 rnixture was obtained.

-9.



0 3-[ (2-hydroxyethoxy)sily1] propyldirnethyloctadecyl ammonium chloride.

The calculated chloride ion concentration for the product mixture was 4.40

%. 15The product was miscible with water in all proportions Example 2

A twa liter, three-necked flask equipped with a condenser, sti , ,
Rfhometer and a distillation head, was charged with 636 gr%?n%?é?ﬁ?émmm

moles) of diethylene glycol. WO 2008/004242PCT/IN21106/4100304 To

this solution, 200 grams of -3-chloropropyltrimethoxysilane was added

drop Ni$82i T DoRrersPh e G oaRr PBIHEITRE H R e was heated for

six hours at 125C durinm@tf@qﬁ @&@ed) 04: ial:-ghiefly

methanol boiling below 100 C,2\/v6152rec3:g'\ﬁ/%rﬁr—alézdr@,%%%l%%erf%gzlgfE a crude

product mixture was obtairned ajor component of the crude

product mixture was (QFICH2C1-120p-12CH20)3SiCH2CH(CH3)CH2C1.:

HOOH / SiCl OH In thg same r ioh configyration, 265 grams (0.9

mole) of 10 octadecyldir mine va ed o crude product

solution. This mixture was heated t@ 120 C for 20 hours. After 20 hours

the reaction was complete. Titration oka sample of the product mixture

showed the chloride ion concentration fo be 2.97 %. The structure of the

major component was

HO
3-chloropropyl-tri-(2-hydroxy-ethoxy) silane.

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)8i1CH,CH CHoN(CH; ), CH3,Cl-:
HO
\_\ -
. \ / 5] [
HG O——gij o}
\..*/ / °
[
HO)
3-[tri-(2-hydroxyethoxy)silyl] propyldimethyloctadecyl ammonium chloride.
‘The calculated chloride ion 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 -



(OHCH2CH20CH2CH10)3SiCH20 1I2CH2N(C113)2C 811370-: OH HO
/0191-137 OH 15 The calculated chloride ion concentration for the
product mixture was 3.2 %. The product was miscible with water in all

g/r((e?portions_ WO 2008/004242PCT/1N2006/4100304 Example 3. ..o 00304
-(t

f"fr’ﬁ%’?f%%?lﬁsiIy0-2-methylpropyldimethyloctadecyl ammonium chloride

A two liter, pressure reactor equipped with a stirrer, thermometer, was
charged with 225 grams of -3-chloro-2-methylpropyl-trimethoxysilane (1.1 _
TRdlss, 208t ra R OBrsRREIRY ot el eEgpanmie (methnsle)land 106 aideassdopp-wise

ANpgoenchving puxtie waseatied for 30.haurs .t 20G: AL 39 BAULS at 125° ¢

the reaction was complete. Titration of a sample of the product mixture .
Brbwel i dhibFiddiom went eitraticni 1sbis B setinecithaiting bt 1007 C,
WRIQCEORPNEREWAS 115 of 4 crude gmduct mixtare was obtained.
(Cl130)3SiCH2CH(C143)CH2N(CH3)2C181-137C1-:
5 The major component of the crude product mixture was

(OHCH,CH,OCH,CH,0):SiCH,CH(CH,)CHLCL:

In the same reaction configuration, 265 grams (0.9 mole) of
10 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;OCH,CH,0);SiCH,CHyCHON(CH;), C gH;,Cl-:

HO\_/\ O/L\\\OH
OJ\/O\ 0 \ /CwHa?
S‘I\/\/Eé\\

OH o
k/o\/l
15
The calculated chloride ion concentration for the product mixture was 3.2 %.

The produet was miscible with water in all proportions

-11 -
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20

3-(trimethoxysily1)-2-methylpropylclimethyloetadecyl ammonium chloride.

The calculated chloride ion concentration for the product mixture was 5.71

%. The product was miscible with water in all proportions. Example 4 15

3-[tri-(2-hydroxyethoxy)sily11-2-methylpropyldimethyloctadecylammoni

o’fi@i‘f—f\“g‘%ZTwo liter, three-necked flask equipped with a co?{%igril@zé%r?ﬁ%m 304

stirrer, thermometer and a distillation head, was charged with 360 grams

(six moles) of ethylene glycol. 212 grams of
Examplfcro-2-methylpropyl-trimethoxysilane was added drop-wise to the 20

3~(tm%mﬁ§sé§g)@%%wﬂ:%%;&w&%ﬁ&r&aiﬁ%@}m%mwm@&}&ﬂ&@

six hours at 100 C during which time 101 grams of material, chiefly
methdH6! BEinBrBEIBIF 100 WASIPEEE Y2 4707 gTamerBTunsde, was charged

wRIosCLLIer was RRIRINed, e S %%%Q&%W%érgn?ﬁﬁ%ﬁ'j 1865 o rams
roduct was (OHCH2C17120)3SiICH2CH(CH3)CHZCI; W
obtjelybesadeeimminod6/HonasoamiHEY eramodd-methanol. The mixture was

h&hler s J0eBuiRraPy bt (2AYdranyS oW SE R Rm was complete. Titration of

a sample of the product mixture showed the chloride ion concentration to be 5.62 %.
The structure of the major component was
(CH;0)81CHCH(CH )YCHN(CH3 oCy615,CE-:

\O
SL\/L/\N@ CI®
\\O/ I \\CwHBV
O
AN

3-(trimethoxysily!)-2-methylpropyldimethyloctadecyl ammonium chloride.
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)silyli-2-methyipropyldimethyloctadecyl ammoniam
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,O)SiCH,CH(CH;)CH,CL,

212



0

In the same reaction configuration, 265 grams (0.9 mole) of
octadecyldimethylarnine was added to the crude product solution. The
mixture was 5 heated to 120 C for 20 hours. After 20 hours the reaction
was complete. Titration of a sample of the product mixture s ,
whighige %%%14?60ncentration to be 4.17 %. The structure of thel’}fg}g{]ﬁt}g2%%wmt
component was (OHCH2CH10)3S

ICH2CH(CH3)CH2N(CHg)2C18H37C1-: HY
O3-[tri-(2-hydroxyethoxy)s?Wﬂéan%mylprop Idimethyloctadecyl
ammonium chloride. "<The calcglatdd chlorige ion concentration for the
product mixture was 4.3We5? buct iscible with water in all
proportions. Example 5 A two liter, three-necked flask equipped with a
condenser, stirrer, thermometer 5 ang a distillation head, was charged

with 540 grams (six moles) of ethylengglycolmonoethyl ether. To this

solution, 200 grams of -3- chlo yltrimethoxysilane was added
5 hgrg -wise at 100 C over a period of two hours. The mixture was heated for
“A ot S RSB U ing W Hine how bdae-wo
2008/004242R&T/ LIN2RIAG 00953 af ateriahchiefhrmethanebboilingey  of
belowé_oo C, was, recovered. 735 grams of a crude product mixture was

oclahesivam iy WBfBP cua Bt F the ehde PRI PRt whBe mixture was

heé@@%@fﬁ@@%@?b@%&@'ﬁ%’%%}g'f!%%'acﬁon was complete. Titration
3-Chloropropyltri(2-ethoxyethoxy)silane
of a sample of the product mixture showed the chloride ion concentration to be 4.17

%. The structure of the major component was
(OHCH,CH, ()3 SiCH,CH(CH;3)CH,yN(CH;),C515,Cl-:

L.\ CagHar
P
O—8i %

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 -



In the same reaction configuration, 265 grams (0.9 mole) of
octadecyldimethylamine was added to the crude product solution. This
mixture was 10heated to 120C for 20 hours. After 20 hours the reaction

was com Iete Titration of a sample of the product mixture sh

??h‘i’o%‘?&’éﬂp “¢oncentration to be 3.45 %. The structure of the r%é&e&m&m%m
component was

(CH2CH3OCII2CH20 SlCH2CH2CH2N(CI -13)2C18I-137C1-: 01 Cr 15

Ofanmtﬁ'(@éwwéméw iblupjirishaleyiob8ad SoyampRepTgREGhIdAderams of a
008/004242RCT/IN2OG6/Q06304  The calculated chloride ion

con entration for the product mixture was 3.52 %. The product was
misElstenwithr wengrdncal pfdb@mudg Breingl 6188013 Multiple aqueous

solutions ranging frg@}ap ik oncta ?%T@Q@ﬁ%cﬁ YCHLCL:

(trirnethoxysilyl)pro ammonium chloridé were
prepared by dissolution in tap water. Fhe substrates treated included a
piece of a concrete block, a cement‘sheet, a sand face plaster, and
sandstone. These male\‘\lrbizls were weighed and dried in an oven at 100 C
until a constant weight S ched. The pjeces were then weighed and
placed in 1-cm of water formw hedggain, and dried ina 10 100 C
oven until a constant weight was reach /At which time, the individual
pieces were weighed, soaked in the yat ﬁ‘epefﬂ'\t\soluﬁén for 20 second

and then dried, and finally rewelghed The treated samples were placed in
1-cm of water for 1 haur andweighed. The percent water exclusion for

each experiment is providéed in le-1; wherein the percent water

3-Caxetugion el Zaitidatethintheifelowing manner: 15(water pickup of
untreated substrate - water pickup of treated substrate) X 100
Water pickup of untreated substrate. Table-1: (11/0) Water exclusion with

diffgrentigencentiationgaction  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. Afier 20 hours the reaction was compieté. 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;OCH,CH,0 ), SiCH,CH,CHN(CH;), C g H 3 Cl-:

N/ | of
O’/ I\/\// N\@""—CmHa?

3-[tri-(2ethoxyethoxy)silyljpropyldimethyloctadecyl ammonium chloride

- 14 -



20These results reveal that 1.5 - 3.5 weight percent solutions provide
excellent hydrophobicity for most substrates. WO
2008/004242PCT/IN2006/000304 Example 7 Standard M20 block
sgmples were used for testing. The standard size bricks were cut into __
fﬁ?e@‘@’d@é?*ﬁarts for testing. The sandstone pieces were 7-cr &R R0
7-cm. An untreated control was included for comparison and to calculate

water 5 exclusion. The samples were cleaned with a wire brush and cloth.
Th& bieceswetedwiighisit apr cviesbiiraiiooy&r dbha @ocCUsHENEEFRstER 3.52 %.

weight was reached. .The. K gﬁgg{ ined by the procedures
Tlé%?e%&%s%@ Aécore |1rr1)gk3t8g %W%%ﬁgg \61{‘%% piecégs] were weighed and
Ex:igeedsin 1-cm of water for 24 hours, weighed again and dried in a 100 C
untjl.a. constant weight.was reached. T igces 1O were then . .cont of 3-
{Og'}é%{:ed Mﬁlgpv?/%t% ureeopuesﬁ%% u%) eé%ﬁ%%lﬁ if]? Sérgaﬁi g IsteOGT Zglyter séc?all%r? éﬁ%ﬁ ©
3 (tresthokylel fooRd dimuheinditidopidceswerd wiightd idgairicwaterepared by

uptake, percent water a@sorption (water ke X 100 '
o R D RS g o
a cwaten uhtake ot trehtedsabpie) XiDeadbwater Ujtake ofoonslsl werg weighed

2,5 weight percent solutign.of 3:(trimethoxysilyl)propyldimeth decyl
A CAIOHAE 0 PP B9 CERNTREEI b BIer el ptces were
theamalasef eachisubsiratel weteolfeaiad by-didping theighadpbgdor, 20id dried in a

‘ seconds. The samples were allowed to cure for 24 hours. They were . .. .
0 LB PR L OOEERy o SO BT AR U L oG ividuzl

pRYENBE: SRAPIRI WIS BH Ay eEdQatEindioamBie Rpetatudbeirecond and then
measurements were taken. Water uptake was determined using A

ST,
dipseiriol H5ady. e ichrdl dtae Feeiht %?F%éeé%?%E‘%‘F?ﬂr@bls%mrﬂg\éﬁl"ﬂg for 1

hSHIRarzedin  apig- i Jabig-{l Watek exclésian.based apASHMOE48Ivided in
Substrate % Water Exclusion Concrete Block (MZO{ ) .
Table-I; wherein the percent water exclusion was calculated in the following manner:

13 {water pickup of unireated substrate — water pickup of treated substrate) X 100
Water pickup of untreated substrate.

Table-I: (%) Water exclusion with different concentrations

Water exclusion (%)

Concentration | 0.1] 0.5 | 1.0 1.5 2.0 2.5[3.5]5.0
Concreto Block | 60 | 68 |72 | 82 187 |89 |85 |82
Cement Sheet |59 167 173 |88 |87 |89 |88 | &3
Sand face Plaster | 70 | 73 | 75 | 82 |86 190 | 89 | 83
Sand Stone 69 176 |78 |93 |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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25

89 Brick 90 Sandstone 85 Cement Sheet 80 25 WO 2008/004242PCT/IN
2006/000304 Example 8 Rilem hydraulic water penetration test (Test
11.4) A 2.5 % solution of 3-(trimethoxysilyppropyldimethyloctadecy |

&@%{Q@H N _ﬁhloride was prepared by dissolving in tap Water.l:,'g'f]r/%gm06 000304
samples of each substrate 5 were treated by dipping the sample in the

agueous solution for 20 seconds. The samples were allowed to cure for
24 hours. Then they were further dried in an oven at 100C for one houir,
Examiydesdmples were allowed to attain room temperature before

MegsHIEMERNS WeiB dRKEMABURaKe Iube was Allixed 1 SYRSIRIE Siize bricks

surface by interposing a strip of caulk between the circular brim of the
wetshe b ehidusur o bbastheniasonsy hiaeABIWRACAPISREY YWrEss(ngn £ 6-mm

w Waler was thenadded:io.he,orepingda dhe tubsntildireached heaei@ water

graduation mark. The quantity of water absorbed by the substrate in 20

cxphinistes iElreadrnpivs thetgrataatdriitakére tha g drie@atd iy pieces were
w‘e‘?éﬂ}é%?‘aﬂd”d&*a"%ﬂ'w %@QFQPY‘(?O“‘@“HE&% Mﬁ)lé%ﬁjiti%%miw§%ached. The

water uptake was determined by the procedures established according to ASTM D-
6489. The pieces were weighed and placed in 1-cm of water for 24 hours, weighed
again and dried in a 100° C oven until a constant weight was reached. The pieces
were then treated with a water repellent as described in example 6. After soaking in
1-cm of water for 24 hours and the pieces were weighed again. Water uptake,
percent water absorption (water uptake X 100/ Weight of dry piece) and % water
exclusion were calculated by:

{ wates‘l uptalke of control - water uptake of treated sample) X 100
water uptake of control :
A 2.5 weight percent solution of 3-(trimethoxysilyl)propyldimethyloctadecyl

ammonium chloride was prepared by dissolving in tap water. Three samples of cach
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. Afier 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-I1

Table-IT Water exclusion based on ASTM D6489

Substrate % Water Exclusion
Concrete Block (M20) | 89
Brick 90
Sandstone 85
Cement Sheet 80

- 16 -



10

Table-IIl Rilem hydraulic water penetration test (Test 11.4) 15 Example 9
Depth of Penetration A 2.5 % solution of
3-(trimethoxysilyppropyldimethyloctadecyl ammonium chloride was
‘%egﬂ%% __,!By dissolving in tap water. Three samples of each sybstiate Zfhosos
were treate& 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

Exappdetdin room temperature before WO 2008/004242PCIIIN2006/000304
RilefeARUSMIRNE WG B dakertkach-sammele Wap split longitudinally using a

hammer and chisel. One half of each sample was placed fractured surface .
dothnr a (Water ¥eibietdy e SERABAXEH }HEDHH&?%’&@BYAB%L‘#W ggpoonium

chRRMPIG Absorbarl the olulign ApdiResara &ainedretheiaigth of cach substrate

penetration was measured from the 5surface down to the stained regi

> TS : on.
WeThératiefhe SRRBIPELGHISHRORE IRCTABIEYS PABIBTY (5Bpth opconds. The
sl SREUALRMLBHRSHALE Qi Sor RaHBeR! Depih gl enekaliomeAied in an oven
Treatment Time (Seconds) Amountof Solution Absorption(%) Concrete
at @Q&ﬁ(ﬁpg@pe hour. The samples were allowed to attain roomi temperature before
measurements were taken. An uptake tube was affixed to substrate's surface by
interposing a strip of caulk between the circular brim of the tube and the surface of
the masonry material with applied pressure. Water was then added to the opening in
the tube until it reached the zero graduation mark. The quantity of water absorbed
by the substrate in 20 minutes is read from the graduation marks on the tube. The

data is provided in Table-IIT which shows milliliters (mls) lost in 20 minutes.

Table-III Rilem hydraulic water penetration test (Test [1.4)

minutes mi in 28 minutes mi

Substrate Untreated Water Loss in 20 | 2.5 %Treated Water Loss

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

20

A 2.5 % solution of 3-(trimethoxysilyl)propyldimethyloctadecyl ammonium
chloride was prepared by dissolving in tap water. Three samples of each substrate
were treated by dipping the sample in the agueous 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
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6 20li Brick 10 202 Sandstone 3 200.3 Example 10 Capillary Absorption

Test After conditioning, samples of treated and untreated concrete cubes

were taken 10 for further experimentation. Initial weights of all the cubes

Wgrgoggf%)i{ﬁgd. The weighed samples were placed in a contajpgr.ona. oi64

porous support made from a pack of filter papers. The thickness of the

pack was approximately | cm. The pack of filter papers ensures immediate

and continuous contact between water and gnly the surface on which the
MEISHSIBE e ReTE ARG T AP HatBr s s Wi ot Atehe Ysgontimurer and

chibll the-Rangrwas cmplgisisatusains.dthevatesdevalnas et allawgdwater
to rise beyond the top border of the pack. For reducing evaporation of

solyhler dtfe SINtAGRer WARIR oS sdniiRp el grradianert. caghyPaaplesifyaded the

soﬁﬂﬂk@%&"@@éa@ﬁ@%ﬁ?ﬂé@ﬁhe[%n&'ﬁt% %@r%éﬁ&ﬁ‘{&ﬂxf@% the sanAINGbm the
after one hour. After wiping the surface in contact with water with a

S sudfegadfyeldthiieaninathiseiwas thighedsrieresaiigotidifpadgdin Table-1V.
TabREAWOsd ien TPl eration

Substrate 2.5 % Treatment | Treatment Amount of
Depth of | Time (Seconds) | Solution
Penetration pum Absorption(%)
Concrete Block (M20) | ¢ 20 1
Brick 10 20 2
Sandstone 3 20 0.3
Example 10

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 perous support made from a pack
of filter papers. The thickness of the pack was approximately Icm. 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.

-~ 18-



WO 2008/004242PCT/IN2006/000304 Table-V Capillary Absorption
Example 11  Standard M20 block samples were used for additional
testing. An untreated control was included for comparison and to calculate
g@tﬁl%&gﬂon. The samples were cleaned with a wire brush,and.clath, ...
e pieces were weighed and dried in an oven at 100 C until a constant
weight was reached. The water uptake was determined by the procedures
established according to the ASTM D-6489. The pieces were weighed and
Tablga¥ddanitlasm SPRAEBERSR 24 hours, weighed again and 10 dried in a 100

SubiLOMeN Until a constantwgighiewas reachegnd 2209neigi-S4eediiton@bunt of

3-(trimethoxysilyl)prapylmethyldidecyl ammonium chloride was prepared

by dissolving in tap wat@teT e ERfrbie® were (FEsiea AR MG Wthe

Cm%@@dg&p& iy for[20°seconds. The Samples|wereg allowed to cure for
24 hours. Then they were further dried in an oven at 100.C for one hour.

Brickhe samples were aqld\ﬂed to 15 attain room te mﬁér]ature before

(3

measurements were taker. Water uptake, .percent water absorption
(water uptake X 100/ Weight of dry piece) and % water exclusion were
Exaoapdeldted by: (water uptake of control - water uptake of treated sample) X

10Q, water f control average water exclusion:calculated reated
for%h&}lé%éaggurr%?gseb v%/)%@%%}% )ga-r%%?g %géﬂ ILS;}Otanda}d M20 blo]i(:}%samplesjL reae
coniere weedrfoiudddifionabteptirigodandhteestd controlinaeipiizidad fope samples

comparisgn and to calculate water,exclusion, .Th I L :
SRR RS LA SRR A S i e o i et i 2
ov@hoxen 60100 Grifitika comstant weight was rezctied. A ZBcweiglt %piake was

solution of 3- WO 2008/1104242P.CT/IN2006/000304 (trimedli |
BBt R R S TS ERIGF A e Arobdron by heaaiugy e
pildanwaiencHmer sampiaswerelireated ydipfindih hemguedgssd again and

solution for 20 seconds, The samples were alloyved}ilto CU%G%? 24.hgtug/s. lution
Aririgh tha U6 TARHEK PR HNTOVEHER 190 960 She hdr TR o solu
ofSAMRIGS RS, AOWSd IR PrRIAIHIEeYI tempasaturg belassdeeasiyepenied by

were taken. Water uptake, percent water absorption (water uptake X 100/

dissdigiheofrigpiscsyand Iy watrERen S6Foweraed dtiatiBriye 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 measurements were taken. Water uptake, percent
water absorption (water uptake X 100/ Weight of dry piece) and % water exclusion
were calculated by: '

(water untake 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-

-19-
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(water uptake of control - water uptake of treated sample) X 100 water
uptake of control. 10 The average water exclusion calculated for three
samples was 85%. Example 13  Standard M20 block samples were
%goeggg%&%%tional testing. An untreated control was included f&; IN2066/000304
comparison and to calculate water .exclusion. The samples 15 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 %
(irioltionyweisl preparelsydisdbringemd proautbBtafeatlm Eampreded by
diégotl%x\%ﬁﬁr %h@%é@m@{ﬁﬁegv %%}F?@ste\gel?é' dipping irythe OQUSthe aqueous

solutio seconds. The samples were allowed to cure for 48 hours.
solTtiem theyWers fadherldricshinpiasovers 20l aredoCHEL die Rbiotmse Then they

Wesr%n%glﬁ;seg\rl] &{%&'Q%ﬁd@fe@ﬁi@@@@ fEMperatiie befrremeasuemenifwed to

were ater uptake, percent water absorption (water uptake X 100/
atiiieightaf tnypiecelantfowaeraisision wers dakciiatel BT (Wiake. percent

wilRlake of contral - wa rtﬂ?é%l%ﬁﬁ%%?&l?w 8{%2113{61399 AA WRkake Afiusion
contror 25 The average water exclusioncalculated for three samples was
w&tUnExampgleyl4  Standard M20 block samples were used for
additié testir 95 /a0 ntreated control :

o calShiler pidle of control- waie ERIDGHERA0S compaisen apd

CISTO1T. JPIES WETE Sanead
and cloth. The pieces wer‘év\aivtgiﬁéﬁg

W
vV

e OI,COnLIaL
and dfied In an WO
2008/004242PaRN2006/000304 oven at 100 C until a constant weight

TheWasiteachethrA:2 hieiohilda ackdtion tives prepaleding diskolving the

product obtained from example 2, in tap water. Three samples were

Exapapteddy dipping in the aqueous solution for 20 seconds. The samples

werg lewedio s Wrfer afigiss Whed they Wereatliiienalriedtingn dvenntreated
at 5 100 C for one hour. The samples were allowed to attain.room

copmpperatRcHilere RTCHETRETENRARLS CHEH AR A TRk S cehpe samples
witlefahserRiian.(WatehupiakeX di0B eaighiieé sy ypiece) aitd dandteied in an
exclusion were calculated by: , .
oven at 100° C until a constant weight was reached. A 2.5 weight % solution was
prepared by dissolving the product obtained from example 1, in tap water. Three
samples were treated by dipping 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 contrel - water uptake of treated sample) X 108
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

- 20 -
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(water uptake of control - water uptake of treated sample) X 100 water
uptake of control. 10 The average water exclusion calculated for three
samples was 81%. Example 15 Standard M20 block samples were
%e%g%&q%tional testing. An untreated control was include f@f/mz(m /000304
comparison and to calculate water exclusion. The samples 15 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 %

oveplatidRWds prépars Py aIsSBRAY thasgirtictobtaifed Hoshbxamptipn was
pré’%%ﬁe&%?%s!&@ﬁgsw yrere Jreliad %&WWiiBI@Q,aW%%F%ater. Three

nfor 20 seconds. The samples were allowed to cure for 48 hours.
sammihls thayaveiestedtior diigeitg df dhenmoerF0s st odemelr srhnds.  The
sa;?\%’ﬂé&"&%V&%[ﬁo%ﬂé’d"ﬁ%&éqmr%% 1eMPLIRII &/ RRIGIR MEABYEAMERIS oven at

re taken. Water uptake, percent'water absorption (water uptake X 100/

1000 digheropairyhpiete hndssapkate mexel abpn e deuEtem by e before

ke of t ’ 3 r ake
meRIfg %g&?;%%?é Tlater ‘d@é?e‘feujﬁék%aSﬁ%ﬁgﬁ%‘oﬁﬁgﬁggﬁ%@g ke X

control. € average water exclusio
1008% cEpampbibyl Bicc S tamd A MR tleblcsampres skvelzisedior

additiongl (esing, Anuniieaisd sanuielwan ndhaed dai comprricen ape
O Caicurate VleU.I cxuu:.l%lﬁtélrle ngﬂ% ganead with a wire brush
and cloth. The pieces w al

Th ; ere el I 5%&% A NQ1 o
62"58@%62@}%%%6 ‘90068 868%04 oven at %% &% until a constant weight
was reached. A 2.5 weight % solution was prepared by dissolving the

v pro?ugggbtained from example 5, in tap water. Three samples were
X fed"by dipping in the aqueous solution for 20 seconds. The samples

wesg:aliowe d1ocuiedor Agbhsr sy deensthie yowerditichalr thieid dn atrovetreated
5 at 100C for one hour. The samples were allowed to attain room

coptpbarat e Bt cl o CATPARRM S CAEH AR BT STERES e Hte samples

waatgeaksPptian: (WatehHRiake XA0Q. Weig i edddrwpieceighd Pawdatieied in an

exclusion were calculated by: (water uptake of control - water %E)tgke ?f )
OVﬁ@%é@g’rﬁb[@}@g foppustant weight was reached. A 2.5 weight % solution was

prepared by dissolving the product obtained from example 4, in tap water. Three
samples were treated by dipping in the aqueous solution 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 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

-1 -
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water uptake of control. 10The average water exclusion calculated for
three samples was 93%. Many modifications and other embodiments of
the inventions set forth herein will come to mind to one skilled in the art to
[ se jnventions pertain having the benefit of the teacl'yegﬁmw(mmm
nggég{gﬁt%ﬁ |i§1£the foregoing descriptions and the associated 15 drawings.
Therefore, it is to be understood that the inventions are not to be limited to
the lfic.embadiments disclosed and that madifications and other =~
ngrﬁn@c?é ments %e? hignaeyoes Elw&éd%ﬁﬁgﬁth ?Cép%’%g%ﬁe% solution was
prappanded diainheingltieughospecifibitenns asnemplayad B?rm%aﬁ1®¥a@éﬁ Three
_used in a generic and descriptive sense only and not for purposes o
S50 TFEPAINY 1R FHREG! B treSHAg niRGHEmdSuddcacconds.  The
sarapraprising Apphdngdathe sur f@@%@aﬂﬁqm%@w&ﬁdﬁ@ﬂ?ﬁ@%ﬁed in ﬁn oven
tially of gt least gne ionic organosilicon compound selected from the
ot OO s iRreiA SRR RO herd B i&at IRyIGA daTBesa ip before
mciour@asion atenak&l LG Q) akavbere-nhasa v pliong tieHetake X
-130C1-12CF120), or (CII3CH20CH2C1-12):
IO(S?%(/E(,% { 01’0 (%y pizece) and % vxgater exclusion were ca?cuiated by:
(water uptake of contrel - water uptake of treated sample) X 160
water uptake of control.
The average water exclusion calculated for three samples was 93%.

Many modifications and other embodiments of the inventions set forth herein
will come to mind to one skilled in the art to which these inventions pertain having
the benefit of the teachings presented in the foregoing descriptions and the associated
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 {imitation
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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 W are alkyl groups
containing one to twenty two carbon atoms, 5Swherein at least one such
group is larger than eight carbon atoms, -CH2C61-15. - CH20-1201-1,

I CLATW201-1, and -(C1-12),NHC(0)Rd wherein x has a value of from two to
ten and WI is a perfluoroalkyl radical having one to twelve carbon atoms;
and X is chloride, bromide, fluoride, iodide, acetate or tosylate; wherein

1. thednargrnia sHriace hasifnetianatgrerps hakwilRend withlanols: surface

102.The method according to Claim 1, wherein said ionic organosilicon
an aggemprisedibstweernalsdung.¢staibolly 10fwelghtpdroent absaid agreawsiicon

soI%tion. ]%5(3? 3. 'Bh \methlod according to Claim I, wherein said
compaung selected Trom the Tormula: : , :
applying step comprises spraying said aqueous solution onto said surface.

4. The method according to Claim 1; wherein said applying step
comprises applying the agueous lution to an inorganic surface. 5. The
method according to Claipt 4: wherein said surface is selected from the
group consisting of concrete, maf nryrproducts, gypsum, concrete blocks,
cinder blocks, soft mud ks, lime bricks~drain tiles, ceramic tiles,
sandstone, plasteryclay br(i‘éks-, naturgl stones and rocks, roofing tiles,
calcium silicate bricks, cement articles, slag stones and bricks, stucco,
limestone, macadam, marble, grouts, 10mortar, terrazzo, clinker, pumice,
terra, cotta, porcelain, adobe, coral, dolomite and

wherein:
Y is RO where R is an alkyl radical of one to four carbon atoms, (CH,CH,0),H
where n has a value of one through ten, (CH;OCH,CH,0), or (CH,CH,OCH,CH,);
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asphalt. 6. A method according to claim 1, comprising: I) dissolving
the at least one ionic organosilicon compound in water to form an
agueous solution of the ionic organosilicon compound; 15ii) applying the
agueous solution onto an inorganic surface; and iii) allowing the
a has ayeesus!seitiamtoadcy socthat the at least one ionic oraanosilicon
, . compound b r&jis ith reactive sites present on the inorganic surface to
R™is afé‘?ﬁﬁb"r)f}gtgr&' e fiyibphobic layer on said inorganic surface. 20 75 30

R’’is ab JiRSIBIRINGE BLEQ0ING 1R CIFMLG. MhigLein said at least one ionic
orgqnosilicop comprises between about 0.1 and 10 weight percent of said

R, Rquecus!solutisn. a8 hermathotbaboofdingpto: Claitvwzpwheraincsalghat atoms,

__least one jonic 5 grganagsilicon is at least one.o _ ‘

where 4t§|£n?gﬁ1s({)xc§/%ﬁysb%%p%f(?illlw?etlﬁy?oag%aea:%ﬁ] ar%l%ggnﬁjarﬁbghﬁo%}’ g ~CHCells. -

CH,CBIrimethbixysity Dpidpy iethydidecyhRmasidm elerdeyaing of from two to

' -(trimethoxysilyOpropyldimethylhexadecyl ammonium chloride. 9. The

ten an thb“dada%giaﬁ{@%% RIS VHBIER BRE el oH up P salomagEslis

X is cRRMHENHR-EIAE9H BP:NG GLAUR GaARISHNG,of gt least one of brushing,

rolling and 10spraying said agueous solution onto said surface. 10. An
whereartidie tomgrisinguarfeirohgarfiersurdacé dravipg @ hydidphabiciasesbonded

2 SRR sRiee byorconisbg apocondereae g .

between about 0.1 to about 10 weight percent of said aqueous solution.
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R aR" Si 3-aR'RV 15wherein: Y is RO where R is an alkyl radical of one to
four carbon atoms, (CH2CH20)H where n has a value of one through ten,
(C1-130CH2C1-120), or (CH3CH20CI-17CH2); a has a value of zero, one
and two; R' is a methyl or ethyl radical; 20 R" is an alkylene group one to

3. falrecatbtmdtamsyrdin®" and RiYrare, alkirbgroupaicbaigiig et comprises
.tvv_ently two carbon atoms, wherein at least one such group is larger than

Sprayigg FIC-3 AR AU ORI B 5384 S¥512¢842CH7OH, -CH201-1, and

4. -GH2LEHE@dG aherein xhas 2 valie.elion o to ften and 12 8,8 Brises

perfluoroalkyl radical having one to twelve carbon atoms: and X is
applyiphldhiteqbromide fiioride, dodite gasetae braosylate. 11. Th_e article of
c aim 10; wherein said water, resistant layer and said jnorganic surface
R e T R e R R SR e
group hyslraptiabivlayentuthereamprisesriong chainy pikivhgresns &enBrE e afinder
ionic group. 13. The article of Claim 12; wherein said long chain alkyl

blocksgratis e oeitdd saeRthHfati danndtsBrd SaiPfaABIGrugs. Sandstone,
p}astaﬂ%éy-rﬂﬁ&{y,ck‘?aﬂiigfaémr}e%; W%E‘i&a'ﬂ)gﬁé’ Rh%E{iccﬁPéﬂﬁﬂsﬁ?;éme bricks,
cement articles, slag stones and bricks, stucco, limestone, macadam, marble, grouts,
mortar, terrazzo, clinker, pumice, terra, cotfa, porcelain, adobe, coral, dolomite and
asphalt.
6. A method according to claim 1, comprising:

i) dissolving the at least one ionic organosilicon compound in water to form
an aqueous solution of the ionic organosilicon compound:;

ii) applying the aqueous solution onto an inorganic surface; and

11} allowing the aqueous solution to dry so that the at least one ionic
organosilicon compound bonds with reactive sites present on the inorganic surface to

form a protective hydrophobic layer on said inorganic surface.
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polycondensate of at least one of
3-(trimethoxysilyl)propyldimethyloctadecyl ammonium chloride,
3-(trimethoxysilyl)propylmethyldidecyl ammonium chloride, and
3-(trimethoxysilyl)propyldimethylhexadecyl ammonium chloride. 15.The
7. fikthodetbeording toddiaimid ; Wheirein Gaidviomiciorgeidsilitoheast one ionic
15compounds.are selected from the formula; 75 30 RaR" wherein; Y is
orean S RO ETROR % BRSTFEIGARDY b FTbu caR aBhiS I oL 360

solutiokl where n has a value of one through ten, ; a has a value of zero, one and
two; R'is a methyl or ethyl radical; R"is an alkylene group one to four
8. Cdrbometbed; Recwding Ry drdtalRyl Grobifetdftaiiny Ghe iertivefiflp ionic
orgago%vgfg %?ﬁrt;%gr%%% %‘%‘glﬁ%}e at J)e%asg %ﬁ}ﬁ%ﬁ%&%‘i’@f?p@ﬁﬁdﬁrﬂ?&}?ﬂ@&adecyi
ammonium chloride, 3-(trimethoxysilyl)propyimethyldidecyl ammonium chloride,

and 3-(trimethoxysilyDpropyldimethylhexadecyl ammonium chloride.

9. The method according to Claim &; wherein the step of applying said aqueous
solution is selected from the group consisting of at least one of brushing, rolling and
spraying said aqueous solution onto said surface.

10.  An article comprising an inorganic surface having a hydrophobic layer
bonded to said surface said hydrophobic layer comprising a polycondensate of a

water soluble ionic organosilicon compound according to the formula:
Ry R

l o RI"

Si NT -
Y?>—a/ \ R'/ \ R

wherein:

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

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,Cgls, -

26
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10 CH7CH20H1 -CH201-1, and -(CH2)KNHC(0)Rvi wherein x has a

value of from two to ten and R" is a perfluoroalkyl radical having one to

twelve carbon atoms; and X is chloride, bromide, fluoride, iodide, acetate

or tosylate. 16. The method according to claim 15. wherein R" is an
CH,Calkglehe GEoupHvitm OufCRHONTAMISRYSwherein x has a value of from two to

ten and RV is a perfluoroalkyl radical having one to twelve carbon atoms; and

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

1. The article of Claim 10; wherein said water resistant layer and said inorganic
surface are attached by Si-0-Si bonds.

2. The article of Claim 11; wherein said hydrophobic layer further comprises
long chain alkyl groups bonded 1o an ionic group.

15, The article of Claim 12; wherein said long chain alkyl groups are located such
that water cannot reach said ienic group.

14, The article of Claim 13; wherein said hydrophobic comprises a
polycondensate of at least one of 3-(trimethoxysilyl)propyl dimethyloctadecyl
ammonium chloride, 3-(trimethoxysilyl)propylmethyldidecyl ammonium chloride,
and 3-(trimethoxysilyl)propyldimethylhexadecyl ammonium chloride.

15 The method according to Claim 1; wherein said ionic organosilicon

compounds are selected from the formula:

26a
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wherein;

Y is RO where R 1s an alkyl radical of one to four carbon atoms, (CH,CH,0), H
where n has a value of one through ten, ;

a has a value of zero, one and two:

R is a methyl or ethyl radical;

R’71s an alkylene group one to four carbon atoms;

R, R and RY 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,OH, and —(CH,),NHC(O)R" wherein x has a vaiue of from two to
ten and R" is a perfluoroalkyl radical having one to twelve carbon atoms; and

X 1s chloride, bromide, fluoride, iodide, acetate or tosylate.

16. The method according to claim 15, wherein R” is an alkylene group with four

carbon atoms.
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