M xed Silanes The present invention relates to a conposition
conprising a fluorosilane and an am nosil ane, a condensation product
of said f 09%&&?@9 and sai d am nosilane, and a surfag /Eﬂﬁ&ﬁﬁ%ﬁye
agent made thereo Silanes are used for building protection
anti-corrosives, anti-graffitiagents and water-repellents on
substrates such as marbl e, sandstone, concrete, granite,
sand-1linmestone, terracotta, clinker, split-face block or bricks. For
such applications, the treatnment products need to be preferably

wat er - based and slightly aci di qujxEh 4prh&at ed sil anes exhibit the best
performance with regard to si nultaneous water-repell ence and

oi |l -repell ence. Such fluorinated silanes so far possess several
drawbacks. First of all, they do not easily form stabl e solutions,
enmul sions or dispersions with solvents having a dielectric constant
greater than 30 at 20 C. Secondly, nost of the fluorinated silanes
used for building protection may rel ease perfl uorooctanoic acid
(PFO®A), which has been found to persist and bi oaccurul ate i n ani mal

ol ut at i e PREFEY Aikent i EPREly of SorhBBelofPEattfiTnbia MEB BN sone

conversignd dmeirmhogilase, causiiderianiosr prédadp dEngaidofubessilane and
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A di scl odd anBinsipnReROdod SUbTRFSCRIA] ﬁdifb\é? poestimadedhereahes and

am nosi |l anes that undergo a reaction in aqueous nedia. EP 0738771 Al
di scl oses aqueous conpositions conprising |ong-chain perfluorinated
sil anes and am nosil anes. Conpositions conprising | ess than 90% wat er
are descSildmezs toe pesskfsr budtding psotEotiont s adSi-Spwtis)iEs] amtdigﬂ'affd:i;—es
conpositions of | on -chai n_perfluorina si | anes and %IE:IS nes
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non-toxi ¢ surfacé protective agent fesulting’ in good water-
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const antpreferably water-based and slightly acidic.

Fluorinated silanes exhibit the best performance with regard to
simultaneous water-repellence and oil-repellence. Such fluorinated
silanes so far possess several drawbacks. First of all, they do not easily
form stable solutions, emulsions or dispersions with solvents having a
dielectric constant greater than 30 at 20 °C. Secondly, most of the
fluorinated silanes used for building protection may release perfluoro-
octanoic acid (PFOA), which has been found to persist and
hioaccumulate in animal and human tissue and to accumulate in the
liver where it inhibits glutathione peroxidase, a selenoprotein essential
for thyroid hormone conversion, thereby also causing cancer {Occup
Environ Med 60(10):722-9 (2003); Int J Cancer 78(4):491-5 (1998)).



In a first enbodi nent, the problemunderlying the present invention
I's solved by a reactive conposition conprising, in particular

consi sti ngygPoot/fuy743t | east one fluorosilane of the genfé"giﬁmf“%[rl,de%%rl

Rtf-Si X3 (formula I'), wherein - 3 - Rf is a straight, anc
cyclic residue of the general formula |l or Il -Y- Rf (forrmula (I11)
or -Y-([er]-Y-Rf (formula (I111), -2 -

US 6,054,601 A discloses compositions of long-chain perfluorinated
silanes and aminosilanes that undergo a reaction in aqueous media.

EP 0738771 Al discloses aqueous compositions comprising long-chain
perfluorinated silanes and aminosilanes. Compositions comprising less
than 90% water are described to possess shelf instability.

US 5,442,011 A discloses compositions of long-chain perfluorinated

silanes and aminosilanes that undergo a reaction in aqueous media.

Therefore, the problem underlying the present invention finally is to
provide a stable and non-toxic surface protective agent resulting in
good water- and ocil-repellence deliverable in a solvent system with a
high dielectric constant.

In a first embodiment, the problem underlying the present invention is
solved by a reactive compaosition comprising, in particular consisting of

(a) at least one fluorosilane of the general formula I

Rie-SiXs (formula I),

wherein

X is selected from the group of alkoxy, halide, oxime, carboxyl,

phenoxide and polyether, and



wherein Y is a divalent organic noiety selected fromthe group of
-(CH2),-, -02- , -0-, -CONH, -Ph-, -502-, and -502N1-1-, wherein n

is an int ggfnfs@emsl to 30, Rf is a O to C30 linear o
perfluoral kyl ene group, RL and R2 are independently sef%ﬁgig&%gsﬁ?

nonoval ent organic residues, x is an integer fromO to 5, and (b) and
at |east one am nosilane of the genefal fornula IV Ra-S[err] (formula
V), where It, is a straight, branched or cyclic al kyl residue
conprising 1 to 7 carbon atoms and at | east one prinary, secondary,
ternary oRegqgsiat straight, mesicbedbdy chelingesiduearfathed geasralofaymouip, IIRS-
and R4 arﬁIi ndependently selected fronferr] and/or -Rs, and

-Y- Re (formula (II) or

-Y~(SiR1R20)xSiR1R2-Y-Rs (formula (I1I),

wherein

Y is a divalent organic moiety selected from the group of -(CHz)n-, -CO»-
. -O-, -CONH-, -Ph-, -50,-, and -SO;NH-, wherein n is an integer from
1 to 30,

Rris a C1 to C30 linear or branched perfluoralkylene group,
R1 and R; are independently selected from monovalent organic residues,

X is an integer from 0 to 5, and

(b) and at least one aminosilane of the general formula IV
Ra-SiR3R4Rs (formula IV),

where

Ra is a straight, branched or cyclic alkyl residue comprising 1 to 7
carbon atoms and at least one primary, secondary, ternary or
quaternary, preferably being protonated, amino-group,

R3 and R4 are independently selected from -Ra, -ORg and/or -Rg, and



-4 - RS is -[err], and R5 is a straight, branched or cyclic alkyl
residue conprising 1 to 3 carbon atons. Protonated in the sense of

the i nvenw@ﬁugﬁgﬁsnot necessarily mean a positive Chaﬁgﬁ{iﬁlﬂ?ﬁf’@%m

nitrogen atom ust means that at |east one hydroge

connected to the nitrogen atom The conposition according to the
present invention is preferably non-agueous. "non-aqueous" in the
sense of the present invention neans that no additional water is
added. This does not exclude usual water traces in the starting

mat eri al sRs tOBxchndes the addition of water to the reaction system
Preferably, the conposition conprises less than 1 wt. % water,

par ti cul ar}f Vispaesgaldtt, | eamdhzan of. dydic YIMAL pEsiddBi Soirpriting 1 to 3
particul ar advantage, since it has been found that a corrpom%l on
conpri si nEPTRANeRLAMNE! | ead to mostly non-hydrol ysabl e condensati on
products and surface protective agents. Conpared to the findings of
EP 0738771 Al, surprisingly it has been found that conpared to the
stable solutions in water with fluorosilanes with at | east 8 carbon
atomin thetbhated nattid sbase ofuitte &svertior auessnbt oexaspally GT&RY &l

Al , the non-.aqueous conpositions according to the present invention
exhi bit aPPGHESEHANAG O EH TURBORD IO Wit HUPE (osdnintBat AtFRSE (Ohifes

Wi th car bepdchpinatGRY %rﬁe}t/:ﬁ:@%?otthémiﬁ' gy At ons due to their

| ow wat er content. Prefera conprisés 1 to 8 carbon atons.

Particularly, Rf is - 5 -

The composition according to the present invention is preferably non-
agueous. "non-aqueous” in the sense of the present invention means
that no additional water is added. This does not exclude usual water
traces in the starting materials, but excludes the addition of water to
the reaction system. Preferably, the composition comprises less than 1
wt.% water, particularly preferred less than 0.1 wt.% water. This is of
particular advantage, since it has been found that a composition
comprising water will lead to mostly non-hydrolysable condensation
products and surface protective agents. Compared to the findings of EP
0738771 Al, surprisingly it has been found that compared to the stable
solutions in water with fluorosilanes with at least 8 carbon atom in the
fluorinated chain such as the compositions in EP 0738771 Al, the non-
aqueous compositions according to the present invention exhibit a high
stability and shelf-life with fluorinated alkylsilanes with carbon chain

lengths of less than 8 carbon atoms due to their low water content,

Preferably, Re comprises 1 to 8 carbon atoms. Particularly, Rris

(a) selected from the group of CFz-, CF3CF;-, CF3(CF)3-, CsFy-,
(CF3)2CF-, C4Fg-, CsFy11- or CgF13- or



(b) a perflourinated polyether of the general fornula V
F-(CF2)r-(0C3Fs)s-(0C2F4)e-(0CF2)u (formula (V), wherein r is an

integer igdhgbange froml to 3, and s, t, and u are %gﬁ FGC)&
pol'yet ers

integers in the range fromO0 to 200. These perfluorinaté

may preferably be honopol ynmers or bl ock-copol yners conprising units
sel ected fromthe group - (CF(CF3)-CF2-9)=, -(CF2-CF2-CF2-0)-,
-(CF2-CF2)-. These polyether residues are preferably termnnated by Rf
as defined above. R5 and 125 are preferably the same or different.
Exanpl es () 8 yshflguoimpsedmo|ither dE3bid gaearal dorroubnthed al kyl ene
group, an aronmatic containing group, an am noal kyl contai ni ng group,
and a fluoroal kyl containing group. Advantageously, X is a halide
selected fromthe group of F, Br, C and I, an al koxide 0127 wherein

R7 is a G- CLMO( O, F aq@(b Fderhemengy oup, an oxi me
RBROC=N- 0, (t\/\%rég??\ ngbqarsd 3 Q%re |Iﬁlgegently s(e\fg){act ed fromd to C30

| i near or branched al kyl ene groups, wherein R5 and RO nay be sane or
different, a carboxyl residue 1210002 wherein R1I0O is a O to C30

| i near orwlﬂr ggglhte% 51':.‘ Mk |W19+é0rarg% ﬁ%r}qull ch? M Ph- O, where Mis

hydr ogen or nonova rgani c or a pot’ye er selected from

Fol | owi ngor piﬁﬁd ikl rf%i%eﬁiﬂaﬁ%‘?@nh%gbﬁbﬁ‘@&iﬁyﬁé B CeRaddiobyee

wher ei n gpée&idrirtated ipdljidtberangayl pbealetably b@ohoh%[:ﬁ@l?ﬁieﬁ@ BY tsokk-
to C30 linear or branched al klyl ene &our% - Preferably, Yis a
o) fjom tt@g

noi ety seF@%Q|¥m¢rﬁ(ﬁﬁmﬁést)Uﬁlt§fseJ‘€ roup -(CF(CF3)-CF2-0)-,

CH2) O- 0 1 2

(C8) 0 ORI L AR BBV e SR
SA2NH-, - €ehiPviEbted dydRr &kideBinedCGizg@=.,, wherein o is a nunber in the
range froml to 30 and mis a nunber in the range fromO to 30, in

particul ar wherein the dival ent organic group nmay al so contain
branched al kyl ene groups.

Rs and Rg are preferably the same or different. Examples of such groups
are C1 to C30 linear or branched alkylene group, an aromatic containing
group, an aminoalkyl containing group, and a fluoroalkyl containing

group.

Advantageously, X is a halide selected from the group of F, Br, Cl and I,
an alkoxide ORy wherein Ry is a Cl1 to C22 linear or branched alkylene
group, an oxime RgRgC=N-0O, wherein Rg and Rg are indepently selected
from C1 to C30 linear or branched alkylene groups, wherein Rg and Rg
may be same or different, a carboxyl residue R;pCO, wherein Rypis a C1
to C30 linear or branched alkylene group, a phenoxide M-Ph-0-, where
M is hydrogen or a monovalent organic group, or a polyether selected
from the group of polyalkylene oxides containing one or more of the
following repeating structural units (CH;CHz0)q, or (CH3CHCHz0)q
wherein ¢ is a value in the range from 1 to 100, terminated by a C1 to

C30 linear or branched alklylene group.



Y-Rf may preferably conprise a unit of a starting olefin and
preferably is a residue selected fromthe group (CH2)2Rf, CH2=CH Rf,

(CH2) 61Rf o 2) 4 (CH2) 30( CH2) 2R1, CH2=CHCH20( CH2) <
( CH2) 1000??%%3@@2j “CH2=0- 1( CH2) 8COR( CH2) 2Rf, ( CH2) NHOGRY ; ER2006/067549

- andCF12=CHCH2NHCORf. Rf is preferably a C to C30 linear or branched
per fl uoroal kyl ene group, in particular®selected fromthe group CF3-,
CF3CF2, CF3(CF2)3-, and (CF3)2CF-. Rf may preferably also be a

perfl ourinated pol yether of the general forrmula V

Preferably, Y is a moiety selected from the group of -(CHz).-, -COo-, -
(CH2)o-CO2-(CH2)m=, -(CH2)o-0-(CH2)m,~(CH2)o-CONH-(CH2)m, -(CH2)o-
Ph-(CH2)m, -{CH2)o-502-(CH2)m, and -{CH3)c-SO2NH-(CH2)m, -S02-0-, -
SO;NH-, -CH;=CH-, and -CH,=CH-(CHz),-, wherein o is a number in the
range from 1 to 30 and m is a number in the range from 0 to 30, in
particular wherein the divalent organic group may also contain branched
alkylene groups.

Y-R¢ may preferably comprise a unit of a starting olefin and preferably is
a residue selected from the group

(CHz2)2Ry, CH.=CH-Ry,

(CH2)eRs, CHo=CH(CHa)4 Ry,
(CH2)30(CHz)2Ry, CHz=CHCH20(CH2)2Ry,
(CH2)10CO2(CHz)2Ry, CH2=CH(CHz2)sCO2(CHz)2Ry,
(CH2)NHCORy, and CH2=CHCH;NHCOR;.

Rr is preferably a C1 to C30 linear or branched perfluoroalkylene group,
in particular selected from the group CF3;-, CFsCF;, CF3(CF.)3-, and
(CF3)2CF-.

Rf may preferably also be a perflourinated polyether of the general

formula V



. F- ( CF2) c1( 0 @B F6)m- ( 0 C2 F4) n - ( 0 CF2)0(formula (V),
wherein q is an integer in the range froml to 3; m n, and o are

mdepende%ih[):ﬁﬂ&%gers in the range fromO to 200. Advg@f@}gzg%{%l,g@ Re

is a straight anched or cyclic perfluorinated al kyl resi

conprising 1 to 30 carbon atonms, R1 and R2 are independently selected
from-Re, -C 2-CH2-Re, -0OR6 and/ or -R6! and where R3 is -OR6.
Preferably, RL or R2 are independently selected fromthe group of C
to C30 linear or branched al kyl ene groups, aromatic containing
groups, aRt(tdaldeyOCabak-a( OCaB )gr(@QER:), and (flowomdal(k)} cont ai ni ng
groups. Preferably, in the conposition the nolar ratio of Rf-groups
of formula | to am no-groups present in formula IVis in a range from
2:1to 6:1, particularly in a range from2,5:1 to 4:1. This ratio has

been founghepeide gpa tare yhaeder ﬁi%hberaﬁgé?(fl'@ﬁw' antyi 3h rpolyeahd Baar@g
a dielectric constant of at |east 30 measured at 20 Cin case of such

nol ar r at ingepengentiviategers insthg rapge framd taddht age, if Rf
conprises 1 to 6 carbon atons, in particular 3 to 6, nore preferred 4
to 6, even nore preferred 3 to 5 carbon atons, since then the
resulting surface protective agent will definitely not rel ease PFQA,
and si nceAdvantagerilstyc B, s $twaight} dréeched tori oydlia lserrfaﬂgmated Slkyl

Ra favorabl i ses, at |l ea as nmany carbon atons as t Ion es
resi due ofe%‘é %WBF‘%’]Q o %b CRIDOMMAtOMEs Rbe@'ﬂﬁf%‘tuﬁ'ﬁ?! ?*)é
most st abtQesd kPSR ST SIS RO -GRSRRAANONS:, and where R3 is -ORs_

Preferably, R; or R; are independently selected from the group of C1 to
C30 linear or branched alkylene groups, aromatic containing groups,

aminoalkyl containing groups, and fluorcalkyl containing groups.

Preferably, in the composition the molar ratio of Regroups of formula I
to amino-groups present in formula IV is in a range from 2:1 to 6:1,
particularly in a range from 2,5:1 to 4:1. This ratio has been found to
be particularly stable in solution with solvents having a dielectric

constant of at least 30 measured at 20 °C in case of such molar ratios.

The invention is of particular advantage, if Rf comprises 1 to 6 carbon
atoms, in particular 3 to 6, more preferred 4 to 6, even more preferred
3 to 5 carbon atoms, since then the resulting surface protective agent
will definitely not release PFOA, and since oil-repellence was found to be

best in this range.



Preferably, at nobst one, in particular none of residues Xis Rf or
-CH2- CH2-Rf and/or at nost one, in particular none of R3, R4 and R5

i's Ra, si@efobi&Rs8i gh hydrophobicity of the treated sprfasR.JRigs1 al
t

coul d be achieved together with good stability of the treatnen
solution, emulsion or dispersion. Said fluorosilane may

advant ageously be present in the corrbo%i'ti onin arange from40 to 75
wei ght % and said am nosi | ane nay advant ageously be present in the
conposition in a range from10 to 30 weight 0/0. Preferably, the
conposi t i Bn faceatdy nepmpriske qbr éesasttas mvamy icarboonpidreesasathé dansgesne

acid in a range het 1 to 90 w.%,  even re preferred i range
Dot ween 2SI 96 TR SUdTBSTagh P aiT Has Permy LONREeaHeld tRanaY

wt. %  Thesia@Pes|utidis, aGhaldbRg of AispersRirgsent invention may conprise
an additional solvent system conprising a single solvent or a m xture

of solvents, where the solvent systemhas a dielectric constant of at
| east 30 neasured at 20 C O particular advantage is a solvent or

sol vent mi el f th I : t; : r,
cthers. or R aEEH T FSTRORs LR B iR RonB GERRRR =8 PEiE MG o e
present iQHbLIRE sodpmsitiraost oree, riangarficdar Adre 20 Rei Bhitardd Rs B R, X
R3, R4, and/or R5 are Breferabl_y_ al koxy %roups, in particul ar ethoxy
or met hox§iNgE Jhigs, high by diprirokicityr@istie trRptedniadhact inoatasad dinstld be
exhibits ' r iLdtyndue b - L Qsshi ki j

fl uor osi |§%@ég§g ggpgmaér# n‘)o(”sﬂlﬁl a%éec_?d Sgﬁéjtﬁgﬁfngfsg#ﬂogupt%tgfée e%ﬁ@bﬁa{
term nal gmulgionior dispersibe.resi due is not cyclic, i.e. the amno
group is attached to a primary carbon atomw th only one bond to

anot her carbon atom The am no group may preferably be -NH2 or
substituted, in particular with one or two - CH2CH2NH2, phenyl groups
or cycl ohexi flobeeIRane’Hed 2 aiVianta§EouaP B nFeseRt i$ tAbi &fRedsikRnain
straight al kyl chain. These features result in particularly stable
sol utionsg ¢BNPSi driemor 4Qi Sper 8P onvecigBhi Joarntbskiigneaadaositing may
the present inventio referably rises in the_conplete ule 4
to 17 carBoveRemouSY B adsne g dimBRsiir, 16 e B B
13 to 37 RWedjoey atoms. The boiling point thereof is preferably in a
range between 100 and 280 C, whereas the nol ecul ar weight thereof is
preferably in a range from 170 to 270 g/nol. The flash point thereof
is preferably in a range between 70 to 120 C. Such am nosil ane is of

advant age it se h during | i
tthe SaiereBy; o S SoriBosldh, M AEBBRUAHT LS, X CPreRdt ety
coati ng i tomqnisesabt deast bimet beid ina oanbankeetween 1 to 90 wt.%, even

more preferred in a range between 20 and 50 wt.%, most preferred in a

range between 30 and 40 wt.%.

The composition according to the present invention may comprise an
additional solvent system comprising a single solvent or a mixture of
solvents, where the solvent system has a dielectric constant of at least
30 measured at 20 °C. Of particular advantage is a solvent or solvent
mixture selected from the group of alcohols, acetone, water, ethers or
N-methylformamide. Said solvent system may preferably be present in
the composition in a range from 4 to 20 weight %.



- 10 - fluorosilane and an am nosil ane each according to the
conposition of the present invention followed by an acid treatnent
The react or protonation is preferably in ar

20 m n, esgguﬁgggﬁ%referred in arange from5 to 15 an?@$% reactlon
tenperature is preferably in a range of from40 to 80 C, even nore
preferred in a range of from60 to 75 T.”In a further enbodiment, the
probl em underl yi ng the present invention is solved by a condensation
product of an fluorosilane of the general formula Il and/or 11l and
an am nosi |l ane of the general formula IV (master batch), obtainable
by a catalytic pronoted treatnent of a m xture of said fluorosilane
and sai d ®rRPRL) ane/ort Rs Raetpretrabhbuli@xyegrslipy, eat;fmircula?r@mwx&bcbw
this condensatlon product is non-aqueous., Preferably,

condensat M&th amscﬂreupémsw@r@% the rgseliing sandepsaieon dﬁﬁgﬂpiéﬁﬁblh'%s

than 1 wt, Wﬂl\@fﬂ%f taBﬁEcg %Ounﬁae@% Sr[cfﬁ%ﬂnl(ﬁf% JeiqReR: Lai flébY‘@élFefne

Sur pri singly, n-aqueous Feact o

product isnsataéd ahyldloel[aaable at a Iater stage (e.g. as part of a
surface protective agent). Al so, such reaction product has been found
to be nuch nore stable (shelf-life) conpared to condensation products
produced in an aqueous system Preferably, said condensation product

is clear hBi f %
acuros SZBRE OREat g Sty BRyrdhoin e eSO

sol uti on, net gyciig Cﬂvéhﬁe@mlnQ’\QI‘D@@?/SOaB:B@BEQTVCEEZQOGﬂwsaQDOH atgmof
partlcular dvant age e fluorosilane undergaes cond a
reaction Wht%t 5[ cggée cy}o apaﬁ?%rercaa?/%?o%t}?ml gﬁkei rb[rgﬂg h#

al so partpﬁefbaéb@d%ntm darf stibstifutear ogi Ip@mcumewqesm@eor two -
condensati on reaction in the presence of no additional water, i.e, a

non- aunoﬁb!zgylsNgtn PDesTYe rarBLpSt a1l §YHPHEsphorewps Prrieradlya thelamino
t
oh ane gtk JsCafpbitd’ (o douttatbe Sl cheftoThess EALRI resllo i,

groups. Tperti@liaflyrathbie odlutivest |e%%l@&idsa@|edtsfpetrbl©nhydr ophilic silane
is preferably in a range from 20 t . The hydrophilic silane is

conformng with the
Said aminosilane according to the present invention preferably
comprises in the complete molecule 4 to 17 carbon atoms, 1 to 4
nitrogen atoms, 2 to 5 oxygen atoms, and 13 to 37 hydrogen atoms.
The boiling point thereof is preferably in a range between 100 and 280
°C, whereas the molecular weight thereof is preferably in a range from
170 to 270 g/mol. The flash point thereof is preferably in a range
between 70 to 120 °C. Such aminosilane is of advantage, since it poses
no fire hazard during normal handling and at the same time results in
optimal hydrophobicity of the resulting coating in combination with the

fluorosilane.

In a further embodiment, the problem underlying the present invention

is solved by a process preparing a reactive composition by combining a



general formula RiiR12MeS1-Y-Z (formula VI), where R11 and R12 are
I ndependently selected fromthe group of R3 or Me, and Z is a pol ar

nonoval ent QGasifsA5oup. Sai d condensation product ac%ﬁﬂ}%G fofrside
present invention exhibits high stability toward the chem<c

environment due to the fluorosilane and the am nosilane cr ossl i nked
with each other, and at the same time ré8ufts in highly stable

sol utions, enul sions or dispersions thereof, while still providing

hi ghl'y hydrophobi ¢ and ol eophobic surface materials treated with such
condensat i diugrostlace. afl efreraabingsilahe aschl aeddiexhiditthe aopthostadbmeof

the pka val'08 Peseg iyaRERhefalleates by a8 ARE T sageN sTReGeRFGAD time

i nsol ubl e aqorigdtsrgtishbisepraFerasiyem &f range from 1 to 20 min, even more
preferred in a range from 5 to 15 min. The reaction temperature is
preferably in a range of from 40 to 80 °C, even more preferred in a
range of from 60 to 75 °C,

In a further embodiment, the problem underlying the present invention
is solved by a condensation product of an fluorosilane of the general
formula II and/or III and an aminosilane of the general formula IV
(master batch), obtainable by a catalytic promoted treatment of a
mixture of said fluorosilane and said aminosilaneg, in particular by an
acid treatment.

Preferably, this condensation product is non-aqueous. Preferably, the
condensation product only exists in a chemical system comprising less
than 1 wt.% water, particularly preferred less than 0,1 wt.% water.
Surprisingly, it has been found that only a non-aqueous reaction
product is water hydrolysable at a later stage (e.g. as part of a surface
protective agent). Also, such reaction product has been found to be
much more stable (shelf-life) compared to condensation products

produced in an aqueous system.

Preferably, said condensation product is clear and exhibits a haze value
of at most 10 %. The haze can be measured according to ASTM D 1003
using 10 mm thick samples of solution, e.g. in cuvettes.



i i lue is too high, the
- 12 - too large size are built. If the plc va (
degree of crosslinkage is insufficient to form stable sol utions,

| sions awd 2di7epensi ons. The acid is a Lewis acid or gBronsted.
gg}Jd preferably@gl ected fromthe group of boric acid, ace{o ace%l C

i itric acid, crotonic acid, form¢ add, fumaric acid, glyceric
gg:id, gfycol ic acid, lactic acid, malic gjcl d, tartaric add, and{ or
acetic acid. The shape of the condensation product is preferably
particles, in particular particles with a nmedium parti cle size in a
range fromli to 2bo@anfifulan @evantages ifn ther dheerosilames Urdetg8epsMmthe

i i . i duct _i referably in a
fange T romep FansatSh, feRANHPIIE rRReREr BY S surtdr dlPahlis Siane. T
penetrati onis i of calsos ysticate tHRVaatega) 68 BREOFBS YISt lﬁh@&'\?&)@g the

ili f di spersion, e.g. in formof a surface protecti
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i in which no additional water Is
ggg-egqueouaegépaqq;%§md]ae. a process, in

R11R12MeSi-Y-Z (formula VI),

where Ry; and Ry; are independently selected from the group of Rs or
Me, and

Z is a polar monovalent organic group.

Said condensation product according to the present invention exhibits
high stability toward the chemical environment due to the fluorosiiane
and the aminosilane crosslinked with each other, and at the same time
results in highly stable solutions, emulsions or dispersions thereof, while

still providing highly hydrophobic and oleophobic surface materials
treated with such condensation product.

Preferably, the acid used exhibits a PKs value in a range from 3 to 7,
particularly in a range from 3,5 to 5,5. If the pK; value is too low, the

degree of crosslinkage is too high, insoluble or indispersible particles of



Preferably, the weight ratio of the acid to be added to the

conmposi tion according to the invention is in a range between 1:1 to
1:4, in pagdhmdhaigd N a range between 1:1.5 to 1:2.5. EET¢5§M@&5&&he
exot herm ¢ crosslinkage reaction, preferably no extra héat 1s

provi ded during or before addltlon of the acid to prevent degradation
of sensitive ingredients also present i the conposition. In a
further enbodi nent, the problemunderlying the present invention is
sol ved by a process for the preparation of a fluorosilane according
to fornul &0, large asidé oard IHyiltc Harthet eidzedluay is Heosheys, ofie degree of
hydr05|lylat| n,of an unsa 0, bond and foll ow, ng

al koxyl at FU&% iﬂﬁ@gpt R i 'Sﬁu&u‘:]?ﬁgdﬁﬂjé@r@t ts@ge Stogmi'?l'ésrsﬁmélﬂ\o%‘i ond
after hyddpgidrgiopision. In a further enbodlnent t he probl em
underlying the present invention is solved by a surface protective
agent conprising said conposition according to the invention and/or
t he condensati on product according to the invention further

conprisin amy LLj S ecti-ye
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i nventi onaE'éimprrgégca%@'FjveQ Yerie ieids alycdic apige Rickim adids onaticwacith
Active coggygg,qetac‘}& Qﬁ&éﬁ"%@t}’c %gg condensati on product according to

the present Tnventi'on d surface protective agent according to the
present invention may preferably conprise a solvent or a m xture of
solvents, where the solvent or the m xture of soI vents has a

di el ectrl con t ant t 30 rreasur d at, %{l‘wartl C
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di el ectri c constant solvent systemh as een found to a to and
infiltrat&Cgestmpdn alal‘tlatli‘%fdé aniaege dremsich 180 hon. Ebtam’pbeodmpersat\,e
l vent_ or, m xture of
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30 neasur pdriitle2@uFers.

The condensation product preferably exists within a solvent system.
This solvent system preferably exhibits a pH in the range from 4 to 5.
This pH is preferably accomplished by addition of a Lewis acid or a
Bronsted acid.

In a further embodiment, the problem underlying the present invention
is solved by a process for obtaining a condensation product according to
the invention, characterized in that it comprises at least the step of

adding an acid to the composition according to the invention.



Sai d surface protective agent preferably conprises 0,1 to 10 weight %
of known additives such as a conmpound or m xture of conpounds

sel ected fwomobffsfEoup of silicones/siloxanes, acrylic, &H@gﬁm)
mel am ne derivatives, and waxes for better adhesion to the sSurtrace
material as well as inproved hydrophobicity and ol eophobicity of the
i npregnated surface material. - 15 - 1ﬁ’r“eferably, t he surface
protective agent according to the present invention exhibits a pH
value in a range from3 to 6,5 to have best conpatibility with and
efficiency on the substrate such as for exanple sandstone, |inestone
or concrete. The invention is of particular advantage, if the

addi ti ves I%reéersaéﬂ‘fe,cttleﬁ fﬁromSShés g]{ mmb-laqwbir.]:sSpr(-joé@sg?,i,@_i bi POESSS, in
ext enders, ol yurethanes, Preferably, the additives are present
in an aerLWlﬁ.'nC%rrg%aéi,dSt"?%g]SWﬁE?rgﬁtagﬂ%% i mprove the overal
performance. Said surface protective agent preferably conprises a
diluted solution, emulsion, or dispersion of the conposition and/or
t he condensati on product according to the invention for best

hydr ophobiftef§raiy Ehesrsiobt tatip of theracidrpe dumatddedsto tiae compesitiahs
whi | . ' i.di h f tecti t as
ot abt e ol eoRA e, s DRl & LT 8 e ARG B £51 180t 203 naibisar

prot ecti venagentarg@psétyaseran1amBingg of : 051 19 diaw Pogl er@bkkothd nit
AD by wei ght of fluorinated conmpounds nanely of said fluorosilanes or

of the mad¥esslfdiage spachen carptariablormaextime hestdin paoysed deding or
accordi ng e t kN ti S | e .sol,ution,.emul sion aqr.
di sper si or?e??l}%]hgaggﬁﬁg 8}: :éﬁé; g(raehse% %’ﬁ%‘é?ﬂﬁ oﬂegra‘%téorf 00§ Sehnsitive
sol uti on, iegrddients alsodbiszensiionhexdbribbsitionno significant
precipitation or phase separation during storage at roomtenperature
and normal pressure for seven days, preferably for 5 weeks
(shelf-life).

In a further embodiment, the problem underlying the present invention
| is solved by a process for the preparation of a fluorosilane according to
formula I, II and/or III, characterized by the steps of hydrosilylation of
;é an unsaturated C-C or C-O bond and following alkoxylative substitution
of residues attached to the silicon atom after hydrosilylation.

In a further embodiment, the problem underlying the present invention
is solved by a surface protective agent comprising said composition
according to the invention and/or the condensation product according to
the invention further comprising common additives for surface

protective agents.

For the first time, a surface protective agent is provided comprising
fluorosilanes suitable for a highly polar solvent system.



- 16 - In a further enbodiment, the probl em underlying the present
invention is solved by a nethod for obtaining the surface protective

agent accokfy Rgrd.ehe present invention conprising at Jeast. fhe. gfep
of m xing said conposition or condensation product with a 502I venz

system having a dielectric constant of at |east 30 neasured at 20 C

and additional additives. In a |ast &nb8diment, the probl em
underlying the present invention is solved by a surface materi al

treated with said surface protective agent according to the present

i nventi on. Pisdetsizlyy f oz switfece abrotecpivel exganity azebedingd thr ahet peesent
roup natural stone, marble, sandstone, concrete, granit sand

i mest one, MVEMFREEORP! P AGIVE CRMROTIELES IBIBERNGF BRTCRD Bpnd0 wt.%.

CoNposi ti ONCHGE UHhPSneAt THHrRFGESN 5h@V<Fi5Hd&{deﬁ$h *E)‘?’PH%P ac@brding to

coatings (with e.g. greaseproof, food-release, easy-clean

ant i - st ai ntheopresestt insestionepel | ent effect) on natural or artificial

stone, on decorative elenents such as walls, on househol d furnishing,

on textile material such as woven, non-woven, or carpets, on |eather,

on plastics, on glass, on netal (e.g. as a nould rel ease coating), on

cerani c, oBalbedrfaceoprgiaptive dgentsuctockngret eeéipesapenhvaateondidiy
to the present invention_ is particularly useful as a buil ding

prot ect i vePEEIBRARYY comprisq jahsxadvent 10ragaiMmBEUER rofosolvrntss edhete the
surtace MUAULAL ot hetmlRAPE P IoHIEARR b MeffliAthnaltS Ol KBLE'30

against air ont reated surface material rs at ['eas
contact angleascasd bt PN, e@f aparttudat enpentaye eisand soRiamel opreggente

LERR So0 it B FER The eSS BR atbohoR, Wetihe, ater, ShnefS'dF
N-methylformamide. Such high dielectric constant solvent system has
been found to adsorb to and infiltrate best polar surface materials such
as for example concrete or limestone. Preferably this solvent or mixture
of solvents is present in the surface protective agent in an amount in

the range from 60 to 80 wt.%.

For this purpose, the surface protective agent according to the present
invention preferably comprises at most 5 weight % of solvents with a
dielectric constant up to 29 measured at 20 °C and at the same time
comprises at least 10, in particular at least 90 weight % of solvents
with a dielectric constant of at least 30 measured at 20 °C,

Said surface protective agent preferably comprises 0,1 to 10 weight %
of known additives such as a compound or mixture of compounds
selected from the group of silicones/siloxanes, acrylic compounds,
melamine derivatives, and waxes for better adhesion to the surface
material as well as improved hydrophobicity and oleophobicity of the

impregnated surface material.



- 18 - Exanples: Abbreviations: FTS=
3,3,4,4,5,5,6,6,7,7,8,8,8-Tridecafl uoroctyltriethoxysilane 63958 =

Nonaf | uorogqﬁﬁ 1 2,2-Htrimethoxysilan AMMO = -

3- Ani nopr opy ra"jlﬂgr;gfnﬁoxysi | ane AMEO = 3- Ami nopropyl tri et%%ylf‘/%%o?ﬁéoﬁg’ﬂt?—iAC
= acetic acid (100% (gl aci al acetic add) HOOC = Formic acid (100%
HC1 = hydrochloric acid (37% - 15 -

+

Preferably, the surface protective agent according to the present
invention exhibits a pH value in a range from 3 to 6,5 to have best
compatibility with and efficiency on the substrate such as for example
sandstone, limestone or concrete.

The invention is of particular advantage, if the additives are selected
from the group acrylics, waxes, silicones, extenders, and polyurethanes.
Preferably, the additives are present in an amount from 0,5 to 5 weight
% to improve the overall performance.

Said surface protective agent preferably comprises a diluted solution,
emulsion, or dispersion of the composition and/or the condensation
product according to the invention for best hydrophobicity and
oleophobicity of the impregnated surface materials while at the same
time providing the surface protective agent as a stable solution,
emulsion or dispersion. Preferably, said surface protective agent
comprises an amount of 0,1 to 15, preferably 1 to 7 % by weight of
fluorinated compounds namely of said fluorosilanes or of the master
batch or the composition or the condensation product according to the

present invention.

A stable solution, emulsion or dispersion in the sense of the present
invention refers to a solution, emulsion or dispersion exhibiting no
significant precipitation or phase separation during storage at room
temperature and normal pressure for seven days, preferably for 5

weeks (shelf-life).



62858 = heptafl uoroi sohexyl-1,1, 2,2,3,3-Htrinmethoxysil ane Exanple 1:
Surface protective Agent for Stone To 6g

Nonaf | uoro =1 2,2-Htrimethoxysilane (63958),

Ami no-prop%%h@g#ﬁoxym | ane (AMMO) was added and sti ?‘F%HE%POGQW)%%M
tenperature for 5 mn. to formthe conposition. 4 g concentrated
‘acetic acid was added and stirred for 36nin., whereafter 1,3 ¢

dei oni zed water was added under reflux to formthe condensation
product. This condensation product was diluted with 400 g of

met hanol . 20 g of the silicone emulsion Z 66-83 (Dow Corning) was
added to formthe surface protective agent. 500 g of this surface

prot ect i veIrpaefitrtNas eaiddifserit theBobierd- bha@ﬂymgetr@@%reéémdlrwntﬁm

days. After drﬁ\r&dg olive-o0il, green-tea, coffee, W ne, coca cola
and ket chuls $© cowil @ peetdwsi Ifprwoptaingta the rngrﬁmeerpmactnm\eagent

191 vater oy A he?dbcags ARBLANATBLSIHARD 8 "RasPIPSted of

Nonaf | uor ofgxng- §a|a Cordpldsitidrivel ndeinisatie nwercrl &t | witR ta Wolvent gystem
gl yci dyl ox%/pr opyl-3-triethoxysilane at anbient tenperature for 1

ni nut e. eving @ dialestiier eonga@ad ebmly larsthatblmaasyredi ak e2P %6+ and
m nut e. 10a(9d|?i(f)‘la‘1ta'l %d%l‘f’ﬂl eé 2599 were added under reflux and the
resulting mxture was stirred for 30 mnutes. After subsequent
addition of 1 g 3-am nopropyltrinethoxysilane the m xture was stirred
for an additional 10 mnutes to formthe condensati on product. The

1 Xt | i d d Aft f 5 d th
[t oat ed vob o et &BDRLAENEs e SPBIRG L HGHHNGNELE REESHTE KRBT N &
behavi or. Y@ien by o §Bﬁf’a|c€dm%¥eﬁ9f3trtera%@@ 8MitMORAd SHirFREL pritRIcCadent

Surface protective Agent for Textil
according to the present mventlon

Said surface material is preferably selected from the group natural
stone, marble, sandstone, concrete, granite, sand limestone, terracotta,

clinker, split-face block or brick.

The composition according to the present invention may be used for
coatings (with e.g. greaseproof, food-release, easy-clean, anti-stain,
oil- or water-repellent effect) on natural or artificial stone, on decorative
elements such as walls, on household furnishing, on textile material
such as woven, non-woven, or carpets, on leather, on plastics, on glass,
on metal (e.g. as a mould release coating), on ceramic, on wood or on
paper. The surface protective agent according to the present invention

is particularly useful as a building protective agent.

The oleophobicity and hydrophobicity of the treated surface material is

evaluated using contact angle measurement. The contact angle of



To 6 g Nonafl uorohexyl-1,1,2,2-Htrinethoxysilane 1 g

3-am nopropyl tri met hoxysilane i s added dropwi se, wth subsequent
addition o ic acid (1000/c (glacial acetic ac

reflux to ?Mfﬁﬁz gﬁ%ondensatlon product. After stlrr|nglqaorl;!!?((ﬂ’%ﬂ:34
1.5 g dematerialized water was added and the m xture was stirred for
4 hours. Denineralized water is added £d the resulting clear sol ution
to give 3000 g of treatnent agent. Textiles were inmmersed in this
protective agent and dried in air. Quality of the resulting

protecti velinsed of &gaibhst esim ovedheotreatbetdefadd anatdrialgeadi ﬂe’astf 50°,
known protective coatings accordl to DIN EN24920 and | S02 (70). -
20 - Exanpl/BeISasiRe £ATBCARGIE & WGERE 208N aifcon theotrsated aiisface
necked fl ti d r a

O oppi g el e e Se 1O TG e R SR sy i eE g HE room
acetic acndar‘(lgemtuae a@@tm@'raalldprma'eadslm@ sossitE mirbperrtﬂmstueem of
am ne. efu was formn fter stir r, 10 m nu t he
white fu Oéjsdnﬁ:ihn%d’ml’l'wg ‘?fggcfm)ln H:ag %b%]ébﬁ]@&ﬁa @Wb '
tenperature rose up to 58C. Then 48 g of FTS was added to forma
conposition. The tenperature was adjusted to 65C and was nai ntai ned
for 48 hours by heating. After cooling down to anbient tenperature,
this internedi ate condensati on product was stable for nore than 1
year when storing at anbient tenperature and was soluble with water
in all concentrations. 2.5%of this internediate in water and sone
comercial additives like silicones gave best performance on

sandst one and concrete. The diluted final product was stable
(shelf-life) for nore than 1 year. Exanple 5: Surface protective
Agent for Stone The procedure of Exanple 4 was repeated except that
B3958 was used for the FTS. The diluted final product was stable
(shelf-life) for nore than 1 year



- 21 - Exanple 6: Surface protective Agent for Stone The procedure of
Exanple 1 was repeated except that 82858 was used for the FTS. The

diluted figg,opfedugt was stable (shelf-life) for nore
Conparative E%<anpl e 1 (according to EP 0738771 Al): A 2%‘%3%2%?%?@%9

necked fl ask equi pped with a stirrer, condenser, thernoneter and
droppi ng funnel was charged with 17.071§ of AMEO. Then 35.53 g of FTS
was added. 42.1 g IPAis given to the mxture to form one phase. 1.58
g of HOOC and 0.05 g of HCl and 3,67 g of water were added dropw se.
The tenperature was adjusted to 80C and nai ntai ned for 3 hours by
heating. After cooling down to anbient tenperature this internediate
was not stBRhmpleg: nore than 4 weeks when storing at anbient
tenperature and was soluble with water only in | ow concentrations
such as 1 w.% 2.5%of this internediate in water and sone
commercial additives like silicones gave satisfactory perfornmance on
sandst one apgr&a866REe. The diluted final product was not stable for
nore than 4 weeks (shelf-life). Conparative Exanple 2 (according to
EP 0738771 Al): A 250 ml three necked flask equipped with a stirrer,

condenser  FHSIIURLES SN 0B EHAEln B AT BdC° ¢
% ?g\rm se. tvﬁ\se’gse P NSrEa i oromekyas 1 DbaHngfneBiodf<@Ri ng 3.1 g of
AMMQ = 3-Aminopropyltrimethoxysilane
AMEQ = 3-Aminopropyltriethoxysilane
HAC = acetic acid (100% (glacial acetic acid)
HOOC = Formic acid (100%)
HCl = hydrochloric acid (37%)

B2858 = heptafluoroischexyl-1,1,2,2,3,3-H-trimethoxysilane
Example 1: Surface protective Agent for Stone

To 6g Nonafluorohexyl-1,1,2,2-H-trimethoxysilane (B3958), 12g 3-
Amino-propyl-trimethoxysilane {AMMOQO) was added and stirred at
ambient temperature for 5 min. to form the composition. 4 g
concentrated acetic acid was added and stirred for 5 min., whereafter
1,3 g deionized water was added under reflux to form the condensation
product. This condensation product was diluted with 400 g of methanol.
20 g of the silicone emulsion Z 66-83 (Dow Corning) was added to form
the surface protective agent. 500 g of this surface protective agent was
applied to 1 m2 sand-limestone and dried for 5 days. After drying, olive-
oil, green-tea, coffee, red wine, coca cola and ketchup stain could be

easily wiped off using water and towel.



- 22 - mxture, a hydrolysation was initiated and the tenperature
rose up to 60C. After cooling down to anbient tenperature, the forned

i nt er nedi a uble with water in | ow concentrati
W . % The i‘?’a%?ﬁ?“??g(shm f-life) of the diluted and N s T T

is restricted to at nost 4 weeks. Conparative Exanple 3 (according to
EP 0738771 Al): The procedure of Conpatdtive Exanple 1 was repeated
except that the anpbunt of water used was 9.74 g. Like in Conparative
Exanple 2, the forned internediate was al so soluble with water in | ow
concent r at Warisr pickupaaftér @4 bPowdhapptrabinhatieyy eslbegfmei fe) of the
diluted and the internmediate was restricted to at nost 4 weeks.

Cl ai ns 1. Non- aqueous reactive conposition conprising (a) at |east one
tluorosilane of the general forrmula | Rf-Si X3(fornmula 1),

Example 2: Surface protective Agent for Wood

3 g Nonafluorohexyl-1,1,2,2-H-trimethoxysilane were stirred with 3 g
glycidyloxypropyl-3-triethoxysilane at ambient temperature for 1
minute. To this mixture were added 100 g methanol and stirred for 1
minute. 10 g acetic acid (25%) were added under reflux and the
resulting mixture was stirred for 30 minutes. After subsequent addition
of 1 g 3-aminopropyltrimethoxysilane the mixture was stirred for an
additional 10 minutes to form the condensation product. The mixture
was applied to a wooden surface. After curing for 5 days, the treated
wood surface exhibits a strongly diminished water take-up behavior.
Water is repelled by the treated wood surface.

Example 3: Surface protective Agent for Textiles

To 6 g Nonafluorohexyl-1,1,2,2-H-trimethoxysilane 1 g 3-aminopropyl-
trimethoxysilane is added dropwise, with subsequent addition of 4 g
acetic acid (100% (glacial acetic acid)) under reflux to form the
condensation product. After stirring for 1 minute, 1.5 g dematerialized
water was added and the mixture was stirred for 4 hours.
Demineralized water is added to the resulting clear solution to give
3000 g of treatment agent. Textiles were immersed in this protective
agent and dried in air. Quality of the resulting protective coating is
determined to be better than the guality of known protective coatings
according to DIN EN24920 and I1SQ2 (70).



wherein X is selected fromthe group of al koxy, halide, Arne,

car boxyl, phenoxi de and pol Yether, and Rtf is a straight, branched or
cyclic resiyfifofsside general formula Il or Il Rf(for - or
-Y- (511241 20) le?JRfRZ- Y-R (formula (111)), wherein Y i %ﬂﬁézl\()g({/&gﬂaﬁg

organic noiety selected fromthe group of -(CH2)n-, -002-, -0-, -
CONH-, -Ph-, -502-, and -502N11-, whéréPn~n is an integer from1 to
30, R Is (A ad to COIlinear or branched perfluoral kyi ene group,
or (B) a perflourinated polyether,

Example 4: Surface protective Agent for Stone

A 250 ml three necked flask equipped with a stirrer, condenser,
thermometer and dropping funnel was charged with 16.0 g of AMMO.
Dropwise 36 g of acetic acid (glacial acetic acid) were added to form the
quaternary amine. White fume was forming. After stirring for 10
minutes the white fume is drained. The reaction was exothermic and
the temperature rose up to 58°C, Then 48 g of FTS was added to form a
composition. The temperature was adjusted to 65°C and was
maintained for 48 hours by heating. After cooling down to ambient
temperature, this intermediate condensation product was stable for
more than 1 year when storing at ambient temperature and was soluble
with water in all concentrations.

2.5% of this intermediate in water and some commercial additives like
silicones gave best performance on sandstone and concrete. The diluted

final product was stable (shelf-life) for more than 1 year.
Example 5: Surface protective Agent for Stone
The procedure of Example 4 was repeated except that B3958 was used

for the FTS. The diluted final product was stable (shelf-life) for more
than 1 year.



R1 and R2 are independently sel ected from nonoval ent organic
residues, x is an integer fromO to 5 and (b) and at |east one

am nosi | angvcpjog?agggeneral formula IV ReSi ReR4Fte (for %ﬁﬁg‘;gf’ﬁ{\%@?e

R is a stralg ranched or cyclic al kyl residue conp

carbon atons and at | east one primary, secondary, ternary or

quat ernary, preferably protonated, arm Hé-group, R3 and R4 are

I ndependently selected from-Re, -OR6 and/or -R6, and Rs IS -0R61 and
R6 is a straight, branched or cyclic alkyl residue conprising 1 to 3
carbon atons. 2. Conposition according to claim1, characterized in

hat X is
t ! Example 6: Surface protective Agent for Stone

The procedure of Example 1 was repeated except that B2858 was used
for the FTS. The diluted final product was stable (shelf-life) for more
than 1 year.

Comparative Example 1 (according to EP 0738771 Al):

A 250 ml three necked flask equipped with a stirrer, condenser,
therrmometer and dropping funnel was charged with 17.07 g of AMEO.
Then 35.53 g of FTS was added. 42.1 g IPA is given to the mixture to
form one phase. 1.58 g of HOOC and 0.05 g of HCl and 3,67 g of water
were added dropwise. The temperature was adjusted to 80°C and
maintained for 3 hours by heating. After cooling down to ambient
temperature this intermediate was not stable for more than 4 weeks
when storing at ambient temperature and was soluble with water only

in low concentrations such as 1 wt.%.

2.5% of this intermediate in water and some commercial additives like
silicones gave satisfactory performance on sandstone and concrete. The

diluted final product was not stable for more than 4 weeks (shelf-life).
Comparative Example 2 (according to EP 0738771 Al):

A 250 ml three necked flask equipped with a stirrer, condenser,
thermometer and dropping funnel was charged with 46.5 g of B3958.
Then 15.5 g of AMMO were added. 34.9 g of HAC were added dropwise.
A two phase mixture was obtained. By dropping 3.1 g of water to the



a halide selected fromthe group of F, Br, C and I, an al koxide 0117
wherein R7 is a O to C22 linear or branched al kyl ene group, an oxine

ReReC=N- 0, wihsaheig-8e and RO are indepently selected fr

| i near or bran?:ﬁ%gmﬁl kyl ene groups, wherein Re and RO ngét}&zoé@%g‘gr
different, a carboxyl residue 111002 wherein RRmis a C to C30

| i near or branched al kyl ene group, a pkeénoxide M Ph-O, where MIs

hydr ogen or a nonoval ent organic group, or a polyether selected from
t he group of pol yal kyl ene oxi des contai ning one or nore of the

fol | owi ng mépeat| =g hytrolysatiah waistinitSHddChRA) the esmperBiieéed up- &P
- wherein j:éa alue in the range from1l to 100, termnated by a C
to C30 Iinggr or A n&%ﬂ'r@ kHOMEhetqyr appient temperature, the formed

intermediate was soluble with water in low concentrations such as 1
wt.%. The stability (shelf-life) of the diluted and the intermediate is
restricted to at most 4 weeks.

Comparative Example 3 (according to EP 0738771 Al):

The procedure of Comparative Example 1 was repeated except that the
amount of water used was 9.74 g. Like in Comparative Example 2, the
formed intermediate was also soluble with water in low concentrations
such as 1 wt.%. The stability (shelf-life) of the diluted and the

intermediate was restricted to at most 4 weeks.



3. Conposition according to claim1l characterized in that Yis a

noi ety selected fromthe group of -(CH2)0-, -0Q2-, -(CH2),;
CO(CF12)m, -(CH2)0-0- (CH2)m -(CH2), - CONH (CH2) m
-(CH2),,-Ph-(CH2)m 4012)G S02-(CH2) m and - (CH2)0- SO2NH (CH2) m
SO QO -S2NH-, -CH2=CH, and -CH2nCH_(€H2)0-, wherein o is a nunber
in the range from1 to 30 and mis a nunber in the range fromO to
30, in particular wherein the divalent organic group nmay al so contain
branched al kyl ene groups. 4. Conposition according to claim1,
characterized in that R' is (A) selected fromthe group of CF3-,
CF3CF2-, CF3(CF2)3-, C3F7, (CF3)2CF-, C4F9-, C5F11- or C6F23- or (B)
a perfl oug ed pol yether of the general formula V:

F-(CF2), - 6) 5- (0C2F4)t - (OCF2L(formula (V)), wherein r Is an
integer in th 1| u are i ndependently

I nt egers ?h ﬁ\éérfgﬁ&leg rométb\I co%ﬂfhgs%rﬁr% ‘Zrln‘fl on according to claim

1, characterlzed In that Rf conprises Ito

(a) at least one fluorosilane of the general formula I
Ry-SiX3 (formula I),

wherein
X is selected from the group of alkoxy, halide, oxime, carboxyl, phenoxide and
polyether, and

Ry is a straight, branched or cyclic residue of the general formula It or IIl

-Y- R¢ (formula (IL)Y or
-Y-(SIR;R20)SiR; Rz2-Y-Rs (formula (III)),
wherein

Y is a divalent organic molety selected from the group of -(CHz)n-, -CO,-, -O-, -
CONH-, -Ph-, -S0,-, and -SO;NH-, whereln n is an integer from 1 to 30,
Reis  (A) a Cl1 to C30 linear or branched perfluoralkyiene group, or
(B) a perflourinated polyether,
R; and R; are independently selected from monovalent organic residues,

X is an integer from 0 to 5, and



- 26 - 6. Conposition according to claim1, characterized in that Rl
or R2 are independently selected fromthe group of  to C30 |linear
or branched al kyl ene groups, aromatic containing groups, am noal kyl
cont ai ni ng groups, and fluoroal kyl containing groups. 7. Conposition
according to claim1, characterized iggpthat X, R3, R4, and/or R3

| ndependently are selected fromthe group of al koxy groups, in
particul ar ethoxy or nmethoxy groups. 8. Conposition according to
claim1l1, characterized in that the nolar ratio of Rrgroups of fornula
I[to am no-groups present in formula IVis in a range from2:1 to 6:1,

part i cul ojyarid e SAAR drFNGRIRNE:oF ticgdishal fofinuGIWPOSI i on accor di ng

to clai haracterized I n urther conprises a hydrophilic
silane conformng with the general fornmula itii RuMeSi-Y-Z(formula
vl), mhere R1j and R12 are independently selected fromthe group of

R3 or 3%%?&89%%) nonoval ent organic group. 10. Conposition
Tula V), . . .

accordl ng t 1 to 91 characterized in that it conprises
an acid in a range between 20 and 50 wt. % preferably in a range
bet ween 30 and 40 wt. %

where

R: is a straight, Eranched or cyclié alk;/‘l residue comprising 1 to 7 carbon atoms
and at least one primary, secondary, ternary or quaternary, preferably proto-
nated, amino-group,

R, and R, are independently selected from -R,, -ORg and/or -Rs, and

Rs is -OR¢, and

R is a straight, branched or cyclic alkyl residue comprising 1 to 3 carbon atoems.

2, Composition according to claim 1, characterized in that X is

a halide selected from the group of F, Br, Cland I,

an alkoxide ORy wherein R; Is a C1 to C22 linear or branched alkylene group,

an oxime RgRsC=N-0, wherein Ry and Ry are indepently selected from C1 to C30
linear or branched alkylene groups, wherein Rg and Ry may be same or different,
a carboxy! residue R;,CO; wherein Ryp Is a C1 to C30 linear or branched alkylene
group,

a phenoxide M-Ph-0-, where M is hydrogen or a monovaient organic group, or

a polyether selected from the group of polyalkylene oxides containing one or

more of the following repeating structural units (CH,CH20)q, or (CHaCHCH,0),



- 27 - it Process for preparing a reactive canpasiti On according. ta
claim1 by conbining a fluorosilane and an anl nosil ane each accordi ng
toclaiml followed by an acid treatnent. 12. Process according to
claim 11l characterized in that said fluorosilane and/or the

.am nosilane are reacted in protonatedg§orm 13. Process according to
claim1l. or 12 in an non-aqueous reaction system 14. Sol vent

cont ai ni ng condensati on product of a fluorosilane of the general

formul a |hareH glis b Valuaid the range i Loe 100, teheirgeetbpla ChtoraBa lihdar
obtai nable by a catalytic pronoted treatnment of a m xture of said

- fluoroSi |ﬁn&aﬁeﬁed5§l|k@|é1@ gretpl ane, in particular by an acid treatnent
wherein the solvent systemhas a dielectric constant of at |east 30

nmeasured at 20 C. 15. Condensation product according to claim 141.
characterized in that the acid exhibits a pKa value in a range from 3

product - sdcor dronpaciibef srebitihg b At 9, shoracteled HAPHRRCY, RN moiety

I's present in angamounl 9hud 6P -a3,Y2, Wole! 9BH;)-CO(CHL)mr ~(CHa)o-O-
(CH2)m,~(CH2)o-CONR~(CH2}m, -(CH2)o-Ph-(CHz)m, ~(CH2)o~SO2-(CHz)m, and -
(CH2)e-SONH~(CHz)m, ~502-0-, -SO;NH-, -CH,=CH-, and -CH,=CH-(CHz)o-,
wherein o is a number in the range from 1 to 30 and m is a number in the range

from O to 30, in particular wherein the divalent organic group may also contain

branched alkylene groups.

4, Composition according to clalm 1, characterized in that Rqis
(A) selected from the group of CFj-, CFaCFz'-‘ CFg(CFz)a", CiFy-, (CFg)QCF", CaFa-,
CsFy1- or CgFy3- or

(B) a perflourinated polyether of the general formula V:
F-(CF3)~{OCaF¢)s-{ OC3Fa)e=(OCFs), (formula (V)),

wherein r Is an integer in the range from 1 to 3, and

s, t, and u are independently integers in the range fram G to 200.

5. Composition according to claim 1, characterized In that R comprises 1 to 6

carbon atoms.



17. Condensation product according to claim1l4 to 16 characterized in
that the solvent is a solvent or solvent m xture selected fromthe
group of al cohols, acetone, water, ethers or N-nethylformn de. 18.
Surface protective agent conprising the conposition according to
claim1l and/or the condensation produgf_ of claim16 further

conprising common additives for surface protective agents. 19.
Surface protective agent according to claim18, characterized in that

|t conpriges EPE\gBQitiﬁn""ﬁé &ing @' OWEH&‘ic&'}:zEa)ﬂEUEﬁ‘atg% %EHRO‘H?QS

sel ected Trom i cones SI I 6xanes, "acryl I
mel am ne ; d&éde\ﬁ%hﬂ\?ieieﬁﬂg 5 ¢Re group of C1 to C30 linear or branched alkylene

groups, aromatic contalning groups, aminoalkyl containing groups, and

fluoroalkyl containing groups.

7. Composition according to claim 1, characterized in that X, Ry, R4, and/or Rs
independently are selected from the group of alkoxy groups, in particular ethoxy

or methoXxy groups,

8. Composition according to cfaim 1, characterized in that the molar ratio of
Rgroups of formula I to amino-groups present in formula 1V is in a range from

2:1 to 6:1, particularly in a range from 2,5:1to 4:1,

9, Compaosition according to claim 1, characterized in that it further comprises

a hydrophilic silane conforming with the éenerai formula
RnR],;MESi’Y"Z (forml.IIa VI),

where Ry; and Ry; are independently selected from the group of R; or Me, and

Z is a polar monovalent organic group.

10. Composition according to any of claims 1 to 9, characterized in that it

comprises an acid in a range between 20 and 50 wt.%, preferably in a range

between 30 and 40 wt.%.
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. 11, Process.for preparing a reactive composition according to claim 1. by
combining a fluorosilane and an aminosilane each according to claim 1 followed

by an acid treatment.

12. Process according to claim 11 characterized in that said ﬂuo_rosilane and/or

the aminosilane are reacted in protonated form,

13. Process according Yo claim 11 or 12 in an non-aqueous reaction system.

14. Solvent containing condensation product of a fluorosilane of the general
formula IT and/or I and an aminosilane of the general formula IV, obtainable by
a catalytic promoted treatment of a mixture of said fluorosilane and said
aminosilane, in particular by an acid treatment wherein the seolvent system has a

dielectric constant of at least 30 measured at 2Q °C.

15. Condensation product according to claim 14, characterized in that the acid

exhibits a pK, vaiue in a range from 3 to 7, particularly in a range from 4 to 5,5,

16. Condensation product according to claim 14 or 15 characterized in that the

solvent is present in an amount of 4 to 20 % by weight.
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17. Condensation product according to claim 14 to 16 characterized in that the
solvent Is a solvent or solvent mixture selected from the group of alcohols,

acetone, water, ethers or N-methylformamide.

18, Surface protective agent comprising the composition according to claim 1
and/or the condensation product of claim 16 further comprising common

additives for surface protective agents.

19. Surface protective agent according to claim 18, characterized In that it
comprises 0,5 to 5 weight % of a compound or mixture of compounds selected
from the group of silicones/siloxanes, acrylic compounds, melamine derivatives,

and waxes.



