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Or ganopol ysi | oxane conpositions crosslinkable with elimnation
of= al cohol s t oWQi 98/3R&5&oner s The invention rePSTZEPO8/05T77
preparation of al koxy- 5 term nat ed organopol ysil oxane and to the use
of this or@agapqui?bﬁlaxanescampositibnsnbrubs&ﬂnkabﬂaﬁwitﬁ]
conposi tions. For_the purposes of .the present .invention, the term
1OngrganopolysiIoxane§1+§1?ﬁgéﬁ§e89tBiFﬂgpaﬁe%& ﬁgpptglaééome i gomeri c
and pol ynmeric sil oxanes. Or ganopol ysi | oxane conpositions which can
be stored while . noj sture is excluded and which crosslink when
exposed to TBepinyeReliaRr FSIRt®pérat bhe, RFePRERtHPRatqlonadkoxy-

al cohol s, ae kapwinagedl kpYaddpdl$oIPOSAkE ORMANEoNAME use oPe@hilhown
for a long tinme. They essentiall'y consist of or ganyl oxy-tern nat ed

or ganopol ysi | oRBBBNARALYEI 1OKRBE as a cBRBStitasnE, efosalkervngRIYdnt s
having at |eastohBb8etiodd.hydrolyzable groups, catalyst and, if desired,
addi tives. The advant age of these al koxy RTV1 systens is that the
al cohol s rel eased as cl eavage products during the crosslinking are

odorless, neutfal aih NeLARYSEN o0 dHE presentCYAVORERBh, %he term
Al koxy-term nat ed organopolysiloxane 1s prepared by
10 organopolysiloxanes is intended to include dimeric,

oligomeric and polymeric siloxanes.

(. Organopolysiloxane compositions which can be stored while
moisture is excluded and which crosslink when exposed to
15 moisture at room temperature, with elimination of
alcohols, are known as alkoxy RTV1 compositions and have
been known for a long time. They essentially consist of
organyloxy-terminated organopolysiloxane and, as other
constituents, crosslinking agents having at least three
20 hydrolyzable groups, catalyst and, if desired, additives.
The advantage of these alkoxy RTV1 systems is that the
alcohols released as cleavage products during the
crosslinking are odorless, neutral and not harmful to the
environment.
./ 25
| Alkoxy-terminated organopolysiloxane is prepared by
reacting HO-terminated organopolysiloxane with
alkoxysilanes. This is described in US-A-4,942,211, for
example. A disadvantage of this process is that the
30 reaction requires several hours at room temperature. At
elevated temperature although the reaction time is
shortened it is still long enough for there to be some
waiting time before the alkoxy-terminated
organopolysiloxane formed can be used with other

35 constitqents to prepare alkoxy RTV1 compositions.



SBe or ganopol ysil oxane with al koxysi | anes.
|n US-A-4 942,211, for exanpl e. A di sadvant age of
hat t he 30 reaction reui+es several hours at room

tenperature el evated tenperature although the reaction tine is
shortened it |Etst|is Iokgownoughman ttna&ntxnﬂ&esomﬁ Ho-teumunangd

can be used w eFeRRARrvsSLSRble: FiEhnEiROavaiLpned GRRCHS Hapsiitatel” e

conposi tions. by various cdﬂhﬂyﬁfﬁyFEor example EP—H}763 557 cattless

known t hat rgact, ons HO ter Qﬂ nat ed gganogg Qﬁ &e
wth alkoxyS|I%$%s E%% b@e%%Ek?%ra}%d € prﬁ§e9§?|08 cif yS %a g
exanmpl e EPSBA- mogﬁ?oﬁﬁcrleefters. Thautdiéfrﬂcypaphb@@majtetshehaves&nﬁebef
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deacti vat ed byd%%%‘é‘gv %‘&r Hei P3IRRt | BRESEi nd &1 PWHINM seSipRE

al koxy-t er nmi nadelgerwi §&NOABGIeY S hmkaﬁgsmmmatb@con@rgsﬂ%w?éh;eﬁaaag ,
| oose their crosslinki capabi l it ect _on which

the invention R&C ?@SengQOQSmPFﬁ and’ vepye sithais 9595516P ing

preparing aJ&gpybipi pat ed or ganopol ysi | oxane for al koxy RTV1
conposi tions. e invention provides a process for preparing
al koxy- 10 ternlnated or ganopol ysi | oxane, in which

The object on which the invention is based is to find a
very simple way of preparing alkoxy-terminated
organopolysiloxane for alkoxy RTV1 compositions.

15 The invention provides a process for preparing alkoxy-
terminated organopolysiloxane, in which '
(a) Hb-terminated organopolysiloxane is reacted with
(B) alkoxysilane which has at least three alkoxy groups
and/or its partial hydrolysates, in the presence of
20 (C) acid phosphoric ester of the general formula (I)

(HO) ,OP (-0- [ (CR%;) ;=01 [ (CR%) 4] o=L-M) (5., (1),

where
s 25 a is 1 or 2, .
R!' and R? are a hydrogen radical, methyl radical or
hydroxyl radical,
b and d are 2 or 3,

c is an integer from 2 to 15,
30 e is 0 or 1
L is a radical selected from the class consisting of

-0-, -COO-, -00C-, -CONR*-, -NR!CO- and -CO-,
R} and R! are a hydrogen radical or Cy-Cio—alkyl radical,
and
35 M is a monovalent, unsubstituted or hydroxyl-,
fluorine-, chlorine-, bromine-, C,-C;,~alkoxyalkyl-

or cyano-substituted C,-C,,~hydrocarbon radical,
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(Piis Shet Wbe?do rganopol ysil oxane is reacted wth (B)
aI he general formula (I11) [err] wher e
are m)noval ent, ‘unsubsti3uted or fluorine-,
r

orlne- onlne- Cerr]- C[err]-alkoxyalkyl- or cyano- 25 _
subst I tut ed Ceith- t]ﬁerpi;‘exh‘ysb ddratham reedi carhoraedton only| ene radiE:a)lO or 4
1, and/ o, i ts rtlal hydr sate n,.t he presence of C ac
- phosphori c es?%r 6Fi gngﬁaﬁ 83§ﬁﬁﬁg Ffdl %3 :

(HO [err] P(- O[(CR[e”])[e”] O][e”](CR[e”])[e”] L-M [err] (1),

wher e dro eny radlcal nethyl
radi cal or 3%he proﬁ?ﬁ?oxﬁmfadﬁéal q:emperaetureél as TORMENDED
SHEET 5 temperature with an extEEﬁ@ﬂ? high rate 0¥ H836i6# and

- 3 -

selectively, and therefore immediately after mixing
components (A), (B) and (C), the alkoxy-terminated
organopolysiloxane formed can be used as an alkoxy RTV1
composition, if desired after admixing other
10 constituents. There is no need to check whether the

reaction has run to completion.

Another advantage of this process is that no side-
reactions occur and, for example, no formation of T units

15 or Q units is observed on a linear organopolysiloxane.

The acid phosphoric esters (C) do not have to be
deactivated immediately after the reaction.

20 c¢ is preferably an integer from 2 to 10, in particular 2,
3, 4 or 5.
L is preferably an -0- radical.
M is preferably an unsubstituted or C,-C,,-alkoxyalkyl-
substituted C,-C,,~hydrocarbon radical, in particular an
k;, 25 unsubstituted C;-C;g~hydrocarbon radical.
R! and R? are preferably a hydrogen radical.

b and d are preferably 2.

The HO-terminated organopolysiloxanes (A) used are
30 preferably linear o, o- dlhydroxypoly(dlorganos1loxanes) of

the general formula (II)

HO-[R,Si0O],~H (I1),

35 where
R is a monovalent, unsubstituted or fluorine-,
" chlorine-, bromo-C,-C,~alkoxyalkyl- or cyano-
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bTthhed-Has‘BeeQR C Is an integer from2 to 15, e is 0 or 1

sel ected fromthe class consisting of 5 -0, -COO,
im-, -NR[err]CO- and -CO+ 4 - Rerr] and R[err] are a
hy rogen or Jerr]-Cerr]-al kyl radical, - and M IS

a nonoval ent, unsﬁlubtsmam:tt@@d &1-Cm®5@¢a;bon radical} uandne-,

chl ori ne-, bro
cyano-substltu CPerr 8{3 rGL] Wl rocar bon rnéjsclzgzlo & VlS%ro ltt-“11e prow SO0
that on any car bon HOoeaminadued oaganapolysﬂoeaan]e dad Rfefrc]mrﬂayOHae:oa

hydr oxyl radical. e jprocess runs at tenperatures as |ow as room 15
tenperature with an“extrenel’y high rate of reaction and sel ectively,
and therefdre i medi ately after m xi ng conmponents (A), (B) and (O, the

al koxy-term na or oRol oxane .for can used as, an Ikoxy
R CconpobramBhes”of Avagods radi Pt SATE R e IRACHT il YLt
constituents. s3barates randieafshtucheel vdikfer rhhecals I ALt Oashaa?ner un

to conpl etion. Anot her .advant gge of,.thi.s process is that no_side-

reactions occuPCERYL f 6PIELANI 2THE t GRAECAGS of SEHNi £S 285Der PHamyL s i s

observed on a tad&aalor@mmarynm&é&m@aﬁs, such H¥ ©6i¢l phagpbans; esiers

ctivat di at el after the reaction.
(©) do not &ave gkyi radJ.(cj:g s, suc %e benzyyl radical.

Preferred radicals R are unsubstituted hydrocarbon
radicals having from 1 to 6 carbon atoms, particularly
preferably the methyl radical.

15 _
The organopolysiloxanes (A) preferably have a viscosity
of from 100 to 700,000 mPa.s, in particular from 20,000
to 350,000 mPa.s, measured in each case at 23°C.

20 The alkoxysilanes (B) preferably have the general formula
(ITI) '

R%,S1 (ORf) ,_, (III),

L 25 where
R® and R® are monovalent, unsubstituted or fluorine-,
chlorine-, bromine-, Cl—C4-alkoxyalkyl— or cyano-
substituted C,-C,;;-hydrocarbon radicals, and
n is 0 or 1.

30
The partial hydrolysates of alkoxysilane (B) have been
produced by hydrolyzing and condensing in particular from
2 to 4 alkoxysilanes. Examples of partial hydrolysates
(B) are hexamethoxydisiloxane and hexa-ethoxydisiloxane.
35

Each of R®> and R® is preferably an unsubstituted
C,-C¢-hydrocarbon radical, in particular a methyl, ethyl
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30 c is preferably an integer from2 to 10, in particutar—2— 3, 4 or

5. L irs preferably an -O radical. Mis preferably an unsubstituted

or-Cerr]-Cerr]-al koxyal kyl - substitdted Jerr]- ¥ A BeRPIAq
radical, in particular an 35 wunsubstituted C[err] derr

radi cal . or propyWaradicsirz 4 ﬁ, m‘ EHw

Rl err] are preferably a hydrogen radical. b and d are pr 2

The HO-term nat ed organopol ysi | oxanes (A) used are 5 preferably |inear
[err]-di hydr oxybelaycmiphwmri@mmys ofC) of thehgegewralaiforowdal 4101 1)
err e % n tLLM .

¥Iu01ine-, a¥@ égoﬁ?%e Sg%biilﬁérsn? e?%? %f%?? ﬁ#ﬁ%x?a Kég}tggngr
cyano- 5 prepasedt firon Cher rd Lk xyrrjermihiadoed bongandpodiysidndane. m

has a val ue which I ds a_ylkscqsi 5 nat ed
organopoly5|Io%%ngggkfggﬁ%|QM#%%O§KP§ %%ﬁﬁéth%OGbmﬁé Of tﬁg}giknk
RTV1 compositions remain virtually constant and stable,

and discoloration is suppressed.

10 In the general formulae (I) to (III), all of the radicals
R and R! to R%® and all of the indices a, b, ¢, d, e, m
and u, are identical or different, independently of one

another.

15 In all of the formulae the silicon atom is tetravalent.

For example, n + o0 is not more than 4.

The amounts of the acid phosphoric esters (C) used, based

on 500 parts by weight of the HO-terminated
20 organopolysiloxanes (A) are from 0.1 to 50 parts by

weight, in particular from 2 to 20 parts by weight.

The alkoxysilanes (B) are preferably added in excess to

the HO-terminated organopolysiloxanes (A) in terms of the

L,J 25 stoichiometric ratios. In order to permit the reaction of
the HO-terminated organopolysiloxanes (A) with
alkoxysilanes (B) to run as far as possible toward
completion,'use may preferably be made of from 10 to 60
parts by weight, in particular from 20 to 50 parts by

‘30 weight, of the alkoxysilanes (B) per 500 parts by weight
of the HO-terminated organopolysiloxanes (A). The excess

of alkoxysilanes (B) not consumed during the reaction is

not disadvantageous in the organyloxy-terminated organo-
polysiloxane and in the alkoxy RTV1 compositions, and may

35 therefore remain in the product of the reaction. An
excess of alkoxysilanes (B) acts as crosslinking

component in the alkoxy RTV1 compositions.
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Exanpl es of hydrocarbon radicals R are linear and cyclic, sat ur at ed

and unsaturated al kyl radicals, such as the 20 nethyl radical, aryl
radicals, -such as the phenyl r-ach cal , al karyl radicals, such as
tolyl radicals, and aral kyl radicals, such as the benzyl radical.

Preferred radi ThésrRagtdonnquesianahlyl hgkescplbor 28 tempenatuhasi of from
1 to 6 carbon f‘i %artgé Clr-'kﬁ" yr in yp%PEEESTLQP' Yl rfo&ﬁt E)an[e?g?:%&l 100

The organopoly5| oxanes A) pre ave a Vi scos
to 700, 000 nPaDespendipgron ciheralfkay 20000 (B)3Mmsedy m PeactRans time

“measured in ea t, 23 gr : The partial hydrol ysates of
al koxysi lane ( ﬁ§§§ gegé EG &kgBFsauced by hydrolyzing and condensing in

particul ar 5from 2to 4 alkoxysilanes Exanpl es of parti al

hydr ol ysat es B) are_hexameth SI|OX ne and hgexa- et hox dISI oxane.
AVENDED oo THE  EBte® 8" XRT! O R HE YR, Shhe E)

- 5 - reactivity of the alkoxysilane (B) used and secondly on

the acid phosphoric ester (C).

10 At room temperature the particularly preferred duration
of the reaction is from 2 to 5 min, and this is
specifically an advantage for preparing RTV1 compositions

by the one-pot process.

15 The invention also relates to alkoxy RTV1 compositions
which comprise the reaction product prepared by the
abovementioned process, in which a substantial

constituent is alkoxy-terminated organopolysiloxane.

20 In addition to the abovementioned components, the alkoxy
RIV1 compositions may comprise other components known per

se.

Other substances which may preferably be added when
i 25 preparing the alkoxy RTV1 compositions are bis-
(trialkoxysilyl)-C;-C,, alkanes in which the alkoxy

radicals are OR®, for example bis(triethoxysilyl)ethane.

In preparing the alkoxy RTV1 compositions use may also be
30 made of condensation catalysts, reinforcing fillers,
nonreinforcing fillers, pigments, soluble dyes,
f:agrances, plasticizers, phosphoric esters or
dimethylpolysiloxanes end-capped by trimethylsiloxy
groups and liquid at room temperature, fungicides, resin-
35 1like organopolysiloxanes, including those composed of
(CH3) 3810,,, units and SiO,,, units, purely organic resins,

such as homo- or copolymers of acrylonitrile, of styrene,



Each of Rerr] and Rerr] is preferably an unsubstituted

Cerr]-Cerr]-hydrocarbon radical, in particular a nethyl, ethyl or
propyl, radical . 5 The acid phosphorl c—eSters (C) of the general formula
(1) are storage-stabilizers for the al koxy RTV1 conpositions
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nore than 4. ampunt s of, the ac phosphorjc esters (C) used, based
on 500 partglycg)]’b aﬁPUP Oflnt hgaCIhHO_ iedunl t, grr031on

or ganopol ysi | Mtﬁsl&dﬁsﬂrpoiy-@lﬁcélép 6ﬂlg§r@|—ﬁybﬂ?\ﬁe bé‘@l:l g@étei(:%)‘.led
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HO term nate organoponS|onanes

(A
aI koxy5| I iﬂes SYG) 3% GAnPuctive caRIbRR Rlaeks ofkame retardants, light

stabilizers and agents to prolong skin-formation time,
such as silanes having SiC-bonded mercaptoalkyl radicals,
and also blowing agents, e.g. azodicarbonamide. Other
substances which may be added are adhesion promoters,
15 preferably aminoalkyl-functional silanes, such as

v-aminopropyltriethoxysilane.

It is preferable to use condensation catalysts. The
alkoxy RTV1 compositions may according to the invention
20 comprise any desired condensation catalysts among those
which have been present hitherto in compositions which
can be stored while water is excluded and which crosslink
when exposed to water at room temperature to give

elastomers.

Examples of condensation catalysts of this type are
organic compounds of tin, zinc, zirconium, titanium or
aluminum. Of these condensation catalysts, preference is
given to butyl titanates and organic tin compounds, such
30 as di-n-butyltin diacetate and di-n-butyltin dilaurate,
and to Iproducts of the reaction of a diorganotin
diacylate with a silane, each molecule of which has, as
hydrolyzable groups, at least two monovalent hydrocarbon
radicals which have bonding via oxygen to silicon and if
35 desired have alkoxy substitution, or with oligomers of
the same, where the tin atoms in the products of this
reaction have all of their valences satisfied by oxygen



30 conpletion, use may preferably be made of from 10 to 60 parts by

wei ght, in particular from20 to 50 parts by wei ght, of the

al koxysil anes (B) per 500 parts by weight 8 - of the HO term nated

or ganopol ysi | oxanes (A). The excess of al koxysilanes (B) not consunmed -
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quartz, diatomaceous earth, calcium silicate, zirconium

silicate, zeolites, metal oxide powders, such as aluminum
oxides, titanium oxides, iron oxides or =zinc oxides
10 and/or mixed oxides of these, barium sulfate, calcium
carbonate, gypsum, silicon nitride, silicon carbide,
boron nitride, powdered glass and powdered plastics, such
as powdered polyacrylonitrile; reinforcing fillers, i.e.
fillers with a BET surface area of more than 50 m?/g, such
15 as fumed silica, precipitated silica, carbon black, such
as furnace black or acetylene black, and silicon-aluminum
mixed. oxides of high BET surface area; and fibrous
fillers, such as asbestos and synthetic polymeric fibers.

20 The fillers mentioned may have been hydrophobicized, for
example by treatment with organosilanes and/or -siloxanes
or with stearic acid, or by etherifying hydroxyl groups
to give alkoxy groups. It is possible to use one type of
filler, or else a mixture of at least two fillers.

25 |
If reinforcing silica is used és sole filler it is

possible to prepare transparent alkoxy RTV1 compositions.

The usual moisture present in the air is sufficient to

30 crosslink the alkoxy RTV1 compositions. If desired, it is
also possible for the crosslinking to be carried out at
temperatures below or above room temperature, e.g. at
from -5 to 10°C, or at from 30 to 50°C.

35 The novel alkoxy RTV1l compositions therefore have
excellent suitability as, for example, compositions for

sealing joints, including joints which run vertically, or
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reactlon is from2 to 5 mn, and this is - specifically an advantage for
preparing RTv1f@orrpegitt-mn§pace8bybﬂ,hém@mpkmoc@s%ar wigthThigomndént i on

al so relates tooahday G GAMBSILIONG, 1anLeh 0000 SacHleLaackLon

product prepared ovenen process,
subst anti al alconaf.tt uepx ias alddhesieesi ot ednxtrtgzﬁa)polwg d omnethe 20

In addition to éggtggggfggnt fan%g q8Ron ]pt $H \Mfrg%ikgé%n OtRI-ngP&f‘P{er

conposi tions- may cCoOnprirse ot nmponen K16
subst ances Swhi czhbmqtqsr eaadalallyscbe MhdedxainpheZS foprr efisy i pgodubeionl bdxy

RTV1 conpositj Lal koxysilyl)-Cletr]-Clerr] alkanes
"n whi ch the dRoESSELve ¢ Shitiaps bk Eﬁ[%??%g %Flﬁc‘&ﬂ%f%ng ;' ok 3158
b|s(trlethoxysf¢y|ﬁh&rnnnnlatlon ofl elpictpdidalgorhelatkewy iBT¥duipipasi.t i ons
use may al so be 30 nmde of condensation catalysts, reinforcing
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viscosity data moreover are based on a temperature of
25°C. Unless otherwise stated the examples below are
carried out at ambient atmospheric pressure, i.e. at
about 1000 hPa, and at a room temperature, i.e. at about
15 20°C, at [sic] a temperature which results when the
reactants are brought together at room temperature

without additional heating or cooling.

Examples
20

Example 1:

500 g of a dimethylpolysiloxane which has a hydroxyl

group in each terminal unit and has a viscosity of
U 25 80,000 mPa.s at 23°C are mixed, in a planetary mixer

which can operate under vacuum, with 350 g of a

polydimethylsiloxane having trimethylsiloxy groups in the

terminal units and having a viscosity of 100 m?/s (23°C)

and 10 g of a mixture of alkoxylated phosphoric esters of

30 the formulae '
(OH) ,PO[ (OCH,CH,) 3.,~O~- (CH,) ;;-,,~CH;] and
(OH) ,PO[ (OCH,CH,) 3_,~O~ (CH;) ;,_,,—CH;1;.

25 g of methyltrimethoxysilane are then immediately added
35 in a single portion, followed by homogenization in vacuo
for 5 minutes. The following are then added in the

sequence given, using the mixing techniques usual for
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35 like organopol ysil oxanes, including those conposed of [err] units
and SiJerr] units, purely organic resins, such a§MH&ua}h9Bam hwmers

of-acrylonitrile, of styrene, - 10 - _
of vinyl chloride or of propylene, where purely organl this
type, in partiRINGhrcomposineersof styrene and n- but y

have been produced by free- radi cal pol ynerization of the nnnoners
mentioned in the 5 presence of diorganopol ysil oxane having an Si-bonded
hydroxyl grouk3. 5ng ebcyramenopnapyltniethoxyeileseen i nhi bitors,

poly-glycols, ghighy hea{}?%:fr%ﬁfﬁfét%{ﬁn‘éde‘js llc%n‘gieﬁ &t ﬁﬁ'fé\s 2F%t he

oxi dati on retarders I'Zers S1Ven agents
el ectri cal S5pr coeed |@E 130 m%yctaras conductive carbon bl ack, flane
retardants, I|§

I f
tinme, such :1‘% %ﬂ Sr?te% h&&ﬁ%&sggn%ﬁg g@%seﬁté‘gggpgé’aﬂg#lpgd?g{&g’g and
al so bl owi ng agent partsy. oﬁzmhmthqnanMcﬁéeand 2. zupafa@ces udm-ﬁh may
ol anes. - sudPeaLetn P fREdaYe CRor| Borhonsdi dhe 120°C afy fubfeft

preferabl e to mgﬂm@@rmwﬁﬁlmm stiring, anoOxy Rﬂié’lsﬁﬂé})@ﬁnéi ons
rlse any desired condensation

gg?aﬁgg?gggﬂg %ii&j_nveqé#o erﬁ%H%Y eRFCHRESERFOAPFRBrt 0 in conpositions
whi ch can be stored while water is excluded and which crosslink
After homogenization in vacuo, the compound is drawn off
into moisture-proof packs. Specimens are taken at various
intervals and the skin-formation times (at 23°C/50%
15 relative humidity) determined for the elastomers prepared
from these. The results achieved here are listed in Table

1.

The following mechanical properties of the elastomers
20 were determined:

Shore A: 10; ultimate tensile strength: 1.0 N/mm?;

elongation at break: 560%; tear propagation

resistance: 2.7 N/mm;

Stress at 100% elongation: 0.2 N/mm2

Example 2

The procedure is similar to that of Example 1. To 600 g
of the a,w-dihydroxypolydimethylsiloxane of Example 1,
30 the following 1ngred1ents are added in the sequence

given:

280.0 g of polydimethylsiloxane. having -Si(CH;); end
groups _ _
35 10.0 g of alkoxylated phosphoric esters of Example 1
25.0 g of vinyltrimethoxysilane,
15.0 g of y-aminopropyltriethoxysilane,
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when exposed to water at roomtenperature to give el astoners. 25
Exanpl es of condensation catalysts of this type are or gani ¢ conpounds
of -tin, zinc, zirconium titanium or = d0um num O these condensation
catal ysts, preference is given to butyl titanates and organic tin
conpounds, such7800 gsofi -hydnaphilic dfuwedatss ldeh dvibhbat BET sudiflamer at e,
and to product e ackyon a diorganotin diacylate with a

si |l ane, each ngfgéuFE %Fsmgﬁéﬁ %gé, as hydr ol yzabl e groups, at | east
two nonoval ent h§dPogaplfobhe rematiioal produclt Have hetdiaedhyila siligetd o
silicon and if esi. I, bstd tution, ar wth oligoners of
t he sane, mher%gghggt?nggggggggn%%égééP% uél s%%Fqﬁ%%;i' reacti on have all
of their vdl ences satisfied by oxygen

- 8- ato in e ar [err] Siosnlerr and/ qQr.__ by SnC-bonded,
nonoval ent or gg}ﬁ?c srlé%lyc%?gmgggon -{11:}‘%3 al x}'krquéﬁ%ﬁéf‘&% OR§eBP§Fgr ably
conprise fill etherebrémaapkedistelli ihemabdee 1nonreinforcing fillers, i.e.

fillers with a BET surface area of up to 50 nferr]/g, such as guart z,
di at omaceous earth, calciumsilicate, zirconium silicate, zeolites,
nmet al oxi de popslamples8ch as al um num oxi des, titanium oxides, iron

‘oxi des or %}nc oxides 10 and/or m xed oxi des of these, bariumsulfate,
) 1 _
calplum
The procedure is similar to that of Example 1. The

followihg ingredients are admixed in the sequence given
L/ with 500 g of the o,w-dihydroxypolydimethylsiloxane:
15 380.0 g of polydimethylsiloxane having -Si(CH;); end
groups,
10.0 g of the alkoxylated phosphoric ester of Example 1,
25.0 g of methyltrimethoxysilane,
10.0 g of 3-(2-aminoethylamino)propyltrimethoxysilane,
20 70.0 g of hydrophilic fumed silica with a BET surface
area of 150 m?/g, and
4.0 g of the reaction product of tetraethyl silicate and
di-n-butyltin diacetate from Example 1.

L 25 The skin-formation times of the elastomers prepared
therefrom are listed in Table 1.

Example 4

30 The procedure is similar to that of Example 1.
500.0 g of o, o-dihydroxypolydimethylsiloxane of
Example 1,
380.0 g of polydimethylsiloxane having -Si (CH;); end
groups,

35 10.0 g of alkoxylated phosphoric ester of Example 1,
25.0 g of methyltrimethoxysilane,

8.0 g of y-aminopropyltriethoxysilane,



carbonate, gypsum silicon nitride, silicon carbide, boron nitride,
powder ed gl ass and powdered plastics, such as powdered
.polyacrylonitrile; reinforcing fillers,-il2.- fillers with a BET surface
area of nore than 50 nferr]/g, such 15 as funed silica, precipitated
silica, carbon BPalkg gﬁbmydrORhiHinrﬁmme@Iaikioa wikhylaeBED| aukfaaad
silicon- alunlqggé n1 qﬁ%of hi gh BET surface area; and fibrous
fillers, such as ash 0S an synt hetic polyneric fibers. 20 The fillers
, ment i oned may ha¥€0 bpenf hyhie opdatt ton epirodluct fromxbepreebhylr safldeatew t h
or ganosi | anes 5W@/&T-n$5ﬁ€2f9f§ dlaCQEaggtgkaggmB gacild or by etherifying
0

hydr oxyl groups sible to use one type

of filBer, or else a mxture of at least two fillers. 25 | f
reinforcing silica is used as sole filler it is possi ble to prepare
transparent ajidiy *conpositions. The usual npisture present in

the air is suff|C|ent to 30 crosslink the al koxy RTV1 conpositions. |f

desired, it i ossibl e fqr, the cross|i nki to be carried out at
t enper at ur es E'gf%w 'bfg?fén %H@Isat Qfe, %b ggswmef’?oni’r%gk‘ﬁe
10[err] C, or athdreftdh aﬁeSDigté&iCin T3ble The novel -al koxy RTV1

conpositlgﬁ therefore have excellent suitability as, for exanple,
conpositi ohs for sealing joints, including joints which run vertically,
or Example 5

The procedure is similar to that of Example 1. The
following are mixed: _
15 500.0 g of the o,w-dihydroxypolydimethylsiloxane of
Example 1 |
380.0 g of polydimethylsiloxane having -Si(CH;); end
groups, '
10.0 g of the alkoxylated phosphoric ester of Examplé 1,
20 25.0 g of vinyltrimethoxysilane,
25.0 g of amino-functional siloxane: equilibration
product made from aminopropyltriethoxysilane and from a
condensate/hydrolysate of methyltriethoxysilane with an
amine number of 2.2,
\J 25 70.0 g of hydrophilic fumed silica with a BET surface
area of 150 m?/g and _
5.0 g of the reaction product of tetraethyl silicate and
di-n-butyltin diacetate from Example 1.

30 The skin-formation times of the elastomers produced
therefrom are listed in Table 1.



WA 9781S/ Fz -9 - for sealing spaces of, for exanple,
clear wdth from 10 to 40 mm e.g. in buildings, |and vehicles,
wat er craft or aircraft, or as adhesi ¥8s-or putties, e.g. in the
construction of windows or the production of display 5 cabinets, and

al so, for exanbaklefdr the production of protective coatings, or of
el astoneric nol dings, or also for the insulation of electrical or

el ectroni c equipnent. In the exanpl es described bel ow, all dat? on
ercentage 10 qr D Lgbt jurg 19t Herguh s St at g

\F;i scosity data Srf‘%?é%%er g’rxe gege:in%*r’\ﬁ% terper’ggﬁre qf 451 25)err] C. Ul ess
ot herwi se st at|ed™he ejanpl es be] ow 4re carried out “at apbie

about 31000 hPa, dgnd at a rpom

rrd [ 66%Re| 8% urlesgwRilch

at nospheri @ prlegddee, il e.
t enperature, if.mdisaireal]qut

results when tlhe reac r at]roonjtengeratyre
w t hout addi tijonal heat]i ng l es | 20 Examyl e
1: 504 §FLr9ee di net ) a_hldr oxyl gr oup
in each termralg unit gng hbso a Viscesoty |ab 29 1080,jQ@0 Pa. s|as 33serq] C
are mxed, injla planet Iy mxer | .o m%lcqligar mggerqntig ulggner vacyum, With
350 g of a :
10 14d 18 |20 17 |25 10 12 38 |45 16 |35
min |min |min [min |min |min |min Jmin |min | min
21d 20 |25 18 | 30 14 17 35 |50 15 |30
; min Jmin |min |min |min |min |min {min |min |min
(%

Example 6

15 600 g of a polydimethylsiloxane which has a hydroxyl
group in each terminal unit and has a viscosity of
80,000 mPa.s at 23°C, 300 g of a polydimethylsiloxane
having trimethylsiloxy groups as terminal wunits and
having a viscosity of 100 mm?/s at 23°C, and also 10 g of

20 the alkoxylated phosphoric ester of Example 1 are mixed
homogeneously in a planetary mixer which can operate
under vacuum.

Y 35 g of methyltrimethoxysilane are then immediately

added, followed by further homogenization for 5 minutes.
25 The following ingredients are then added stepwise in
succession to this premix, while the mixing technique

remains that which is usual for RTV1 compositions:

15.0 g of y-aminopropyltriethoxysilane,

30 70.0 g of hydrophilic fumed silica with a BET specific
surface area of 150 m?/g, and
5.0 g of the reaction product of tetraethyl silicate and
di-n-butyltin diacetate from Example 1.

35 After homogenization at reduced pressure, the compound is



pol ydi net hyl si | oxane having trinethylsiloxy groups in the term nal
units and-having a viscosity of 100 mmjerr]/s (23[err]C and 10 g of
a m xture of al koxyl ated phosphoric ester¥4of 30 the fornulae [err]

25 g of nethyltrinmethoxysilane are then i mMmedi ately added 35 in a single
portion, foll okeawhyofbnbyeni ratsburénpyacfiopacks. After storage for 1

AVENDED SHEET 4 |.P - 819LFz
- 10 - for % n1nuf§§mlTﬁ§qp%ﬁ%§ﬂﬁ$ ng Fﬁkﬁ% ggggatlonhmél%é sgquence
gi ven, using tdmtemmnm@ﬂteshhoqmeauUSaaK236€/50% ReVatdyepbaimiidinty) . 5

i cn with a REREH RAEERABDEOHIE, o #E0Rdal B MOTCE e okt

reacti on pSodubtrmaehencdiby hsalbnginubesture . of 4 parts of tetraet hyl
silicate and 2.2 parts of di-n- 10 butyltin diacetate for 6 hours at
120[ err] C at anbi ent at nospheric pressure, with stirring, and at the
sanme tinme Example 7

Example 6 is repeated. However, the other ingredients
10 added in a modified sequence to a premix of the same

make-up are:

70.0 g of hydrophilic fumed silica with a BET specific
surface area of 150 m?/g,

15 15.0 g of y-aminopropyltriethoxysilane and
5.0 g of the reaction product of tetraethyl silicate and

di—n-butyltin diacetate from Example 1.

After homogenization at reduced pressure, the compound is
20 drawn off into moisture-proof packs. After storage at
room temperature for 1 day the skin-formation time is
determined as 12 minutes (23°C/50% relative humidity).
After an additional 7 days of storage at 50°C the skin-

formation time is 15 minutes.

Example 8:

Example'6 is repeated. Further ingredients are added as
follows to a premix of the same make-up:
30
70.0 g of a hydrophilic fumed silica with a specific BET
surface area of 150 m?/g and
5.0 g of the reaction product from tetraethyl silicate
and di-n-butyltin diacetate of Example 1.
35
After homogenization at reduced pressure the compound is

allowed to stand for 3 hours while moisture is excluded,



distilling off the ethyl acetate produced. Af ter honogeni zation in
vacuo, the conpound is drawn off 15 into noisture-proof packs. Specinens
are taken at various i nterval s and théSski n-formation tines (at

23[err] ¢ 50% relative humdity) determ ned for the el astoners prepared
from these. Thendesdbt s dactifeved-aminoprepyleriethoxyablane ate 2@hen The

shore A 10; utbEOEPeRRERE by Rinbi TaECER Bl ner RR AR R
br eak: 560%¢educedaprespunpagbe|cmmpﬁhndesssdnawnaoﬁf'1denn01stur§bress

100% el cedure is
ot 007 o onaabl i Badeld THEERE) ypprpoe BHCRLR, Campdbaclit BPTUHSG
[err] ddl h%/(ﬁ oxybehysﬂtim-t-ﬁqrmatbaanet:ilﬂe Exianpdeté;cmlnedt %&s%f ala omtJ;lmgltes

i ngredi ents ar

polyai met iyl of (28antoRav RS SRR g JE ey AR aditionda”7 days
ANMVENDED SHEET of storage at 50°C the skin-fdfidh time is 15 minutes.

Example 6 to 8 show that the sequence of addition of the
10 y-aminopropyltriethoxysilane coupling agent has no
significant effect on the skin-formation time. It is
therefore not necessary for the alkoxylated phosphoric

ester to be neutralized immediately by the basic coupling

~ agent.
15
Example O:
550 g of a polydimethylsiloxane having terminal hydroxyl
groups and a viscosity of 80,000 mPa.s at 23°C, 325 g of
20 a polydimethylsiloxane having terminal

trimethylsiloxygroups, 50 g of methyltrimethoxysilane and
10 g of the alkoxylated phosphoric ester of Example 1 are
homogeneously mixed, while water is excluded, in a
planetary mixer which can operate under vacuum. After
W, 25 about 10 minutes the following ingredients are added and

mixed homogeneously into the overall composition:

15.0 g of y-aminopropyltriethoxysilane,
73.0 g of hydrophilic fumed silica with a BET surface
30 area of 150 m?/g, _
5.0 g of the reaction product from tetraethyl silicate
and di-n-butyltin diacetate of Example 1 and
200.0 g of ground chalk treated with stearic acid.

35 After storage for 1 day at room temperature the skin-
formation time is determined as 15 minutes.

After a further 7 days of storage at 50°C the skin-
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- 10a - groups 10.0 g of

al koxyl at ed phosphoric esters of Exanple 1 25.0 g of .

vi nyl tri nmet hoxysi | ane, 15.0 g of y-anilwopropyltriethoxysilane, 5
formation time was determined as 20 minutes.
Example 10:

5 Example 9 was repeated but with the modification that the
ground, stearic-acid-treated chalk was replaced by the
same amount of untreated ground chalk.

After 1 day of storage at room temperature the skin-
formation time was determined as 20 minutes, and after a

10 further 7 days of storage at 50°C the skin-formation time

was determined as 25 minutes.
o Example 11:
-/

15 Example 9 was repeated, but with the modification that
only 50 g of hydrophilic fumed silica with a BET surface
area of 150 m?/g were used instead of 73 g, and that the
200 g of ground chalk treated with stearic acid were
replaced by the same amount of precipitated chalk treated

20 with stearic acid and having a surface area of 19 m?/g.
After storage for 1 day at room temperature, the skin-
formation time was determined as 15 minutes, and after a
further 7 days of storage at 50°C the skin-formation time
was 25 minutes.

25
Example 12:
The procedure was similar to that of Example 1.
30 95.3g of a,0-dihydroxypolydimethylsiloxane of Example 1
1.2 g of alkoxylated phosphoric ester of Example 1 and
3.5 g of methyltrimethoxysilane
were mixed in the sequence given above.
35

The viscosities of the mixture were measured:
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The viscosities of the mixture were measured: [sic]
after 1 h 64,000 mPa.s

after 2 h 62,400 mPa.s
5 after 3 h 60,800 mPa.s

Example 13 (Comparative Example)

The procedure is similar to that of Example 1.

10
95.3 g of o,w-dihydroxypolydimethylsiloxane of Example
1
W, 1.2 g of di-2-ethylhexyl phosphate (as in EP-A-763 557)
and

15 3.5 g of methyltrimethoxysilane
were mixed in the sequence givén above.

The viscosities of the mixture were measured:

20 after 1 h 32,000 mPa.s
after 2 h 12,000 mPa.s

after 3 h 2000 mPa.s

Di-2-ethylhexyl phosphate depolymerizes the alkoxy-
K/; 25 terminated organopolysiloxane.



70.0 g of hydrophilic fumed silica with a BET surface area of 150

nerr]/g and 5.0 g of the reaction product fromtetraethyl silicate
and di.- n-but ylwbn99lf/3285ht e of Exanple 4.185- The skPQT/EPA8Y0BR77i nes
of the el astoners prepared therefromare listed in Table 1.

Exanpl e 3 10 WhatThe ¢laiwmedrists sinilar to that m I mﬂﬂL
follow ng ingredients are adm xed in the sequence gc1 mﬁmmlﬂ“ g of
the [err]-di hydroxypol ydi net hyl si | oxane: 15 380.0 *g %f *

pol ydi net hyl siipxang b&b@@ssfﬂféiﬁ)%r@@drlngsﬁé&@ﬁnyloxyiaeemgnateahe
al koxyl at ed phosphori c ester of hi g of
met hyi t rimet hoxysi | @F@anopolygl o§a » in which

3-(2- anlnogthylan1ng&promaLtérﬁEhaeéMSIbagsnogelyzelexanef mgdreesttéa

fumed silica with a BET surface area of O nerr]/g, and 0 g of
the reaction product of YiERget hyl silicate and di -n-butyltin d| acetate
from Exanpl e 1. 2pB) Th&lkéiéygiiaﬁga%‘i'&h tﬂé@satOfleaTs'%e tk?ﬁ@étgmiéﬁy

pr epar ed therefromare listed in Exanpl e

groups and/or lts partlal hydrolysates, in the

presence of

10 (C) acid phosphoric ester of the general formula
(I)
i“/ (HO) ,OP (-O-[ (CR;),=0] ;[ (CR?%;) 4] e=L~M) (5.5 (I),
15 where

a is 1 or 2, _

R! and R? are a hydrogen radical, methyl radical or
hydroxyl radical,

b and d are 2 or 3,

20 o] is an integer from 2 to 15,

e is 0 or 1

L is a radical selected from the class consisting of
-0-, -C00-, -00C-, -CONR3-, -NR‘CO- and -CO-,

R? and R' are a hydrogen radical or C,-C,,—alkyl radical,

\_/ 25 and

M is a monovalent, unsubstituted or hydroxyl-,
fluorine-, chlorine-, bromine-, C,-C,,—alkoxyalkyl-
or cyano-substituted C,~C,,-hydrocarbon radical, with
the proviso that on any carbon atom only one radical

30 R! and R? may be a hydroxyl radical.

2. A process as claimed in claim 1, in which the HO-
terminated organopolysiloxane (A) used comprises
linear o,w-dihydroxypoly(diorgano)siloxanes of the

35 general formula (II)

This Sheet Has Been Replaced
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30 The-procedure is sinmilar to that of Exanple 1. 500.0 g of
[ err]-di hydr oxypol ydi net hyl si | oxane of Exanpl ew

pol ydismet hyl si | oxane having -Si (CH3)3 endl9 - groups
al koxyl at ed phosphoric ester of Exanple 1, 25. 0 ' m m
met hyl t ri met hoxysi | wipere 8.0 g of y-am nopropyltrl*et oxy

- 12 - 70.0 g of hydrophilic fumed silica wwth a BET surface
area of 150 n2/g and 4.0 g of the reaction product fromtetraethyl

silicate R andigli - a- booylavialeditacet ansubStEkabtpie br  fluorinesaje
'[nh)é(raceiic romare | rg'?e%#jl'%%%{rgt Il?ﬂrgfilggélpé‘-tag%ggﬁ'l%?@ﬁr > p&g)dilj'ﬁgg%?%?:edur e
is simlar5to that sxbd#xhpted 1C,-Thehydrocakbbhowadd cale minded:
m has a value which corresponds to a viscosity of the
HO-terminated organopolysiloxane (A) of from 0.05 to
1000 Pa.s.

10 3. A process as claimed in claim 1 or 2, in which the

alkoxysilanes (B) have the general formula (III)
R%,Si (OR®),., (I1I1),

15 where
R® and R® are monovalent, unsubstituted or fluorine-,
chlorine-, bromine-, C;~-C,-alkoxyalkyl- or cyano-
substituted C,-C;3-hydrocarbon radicals, and
n is 0 or 1.
20
4, An alkoxy RTV1 composition which comprises the
reaction product obtainable as claimed in any of
claims 1 to 3, in which alkoxy-terminated

organopolysiloxane is a substantial constituent.

This Sheet Has Been Replac
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15 500.0 g
Example 1
gr oups,

silicate and

of

the [err]-dihydroxypolydinethylsiloxane of

380.0 g of pol ydinethylsiloxane having -Si (CH3)3 end
WED. A7 81 9ofF4 he al koxyl at ed-pposphoric ester of Exanple 1, 20
25.0 g of vinyltrinethoxysilane, 25.0 g of am no-functional sil oxane:
equilibrationIt
condensat e/ hydr.ol
of 2.2, 25 70 :
area of 150 nyg wiious cabalystel Fbe reasigien pp-ogutTé3obstetdaating

ski n-for mati o9t i
listed in Jablghokphoric esters. The dialklyl pEI;(osphates hive to belable
e anpl e

ispr odkmdwmadet habm apeaopiony! t r o€t hox0siteamel rartred :Tgm a
sate of, .nethyltr.ieth silane with an m ne n er
SHOUKRI SRS &bt K AR SaTBRE asasharated

I -n-butyltin diacetate from Exanple 1. . 30 _The
I n&FP Jﬂel&?toﬁé@é Fﬁﬁﬁﬁﬁﬁ%&fﬂéf aqithr gkl e

Exanpl e Exanpl e Exanp Exanpl e time

i gtor%%%ctyya ed by, bases after thgir reackipyyyrSinRe
ReiriliGeRT thell &fIddxrefirtdtdd Rbrq@opoihsiloxanes

become depolymerized and loose their crosslinking

50[err]C RT

10

15

20

30

35

capability.

The object on which the invention is based is to find a

very

simple way of preparing alkoxy-terminated

organopolysiloxane for alkoxy RTV1 compositions.

The invention provides a process for preparing alkoxy-

terminated'organopolysiloxane, in which

(A)
(B)

HO-terminated organopolysiloxane is reacted with

alkoxysilane of the general formula (III)

R3,Si (OR®),_, . (II1I),

where

R®* and R® are monovalent, unsubstituted or fluorine-,

5!

chlorine-, bromine-, C;-C,~alkoxyalkyl- or cyano-
substituted C,-C,3-hydrocarbon radicals, and
is 0 or 1,

and/or its partial hydrolysates, in the presence of

(C)

a

acid phosphoric ester of the general formula (I)
(HO) aOP (—0— [ (CRlz) b-O] c (CRzz) d—L-M) (3-a) (I) ’

where

is 1 or 2,

R' and R?® are a hydrogen radical, methyl radical or

hydroxyl radical,

AMENDED SHEET
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is ‘excl uded 7d 17 20 15 20 10 10 40 42 15 25

mnmn mnmnmn mnmnmnmn mn 10 14d 18 20 17 25

10 *®12 38 w&A597816/F3B5 -@3AMn mMnmMmn nmn mn mnmn
mn mnmn 21d 20 25 18 30 14 17 35 50 15 30
mnmn mniandndnardid oM B, Mn mn mn Exampl e 6 15 600 g of

a pol ydi net hyl si | oxane whi ch has_a_ hygdr oxy group in each termnal unit
and has a vis€osi t¥5 o™ 1nt%@?505rﬂ$agsgatiasc, 300 g of a
pol ydi nmet hyl s&| oxapg 0 orhaving trimethylsiloxy groups as termnal units

and. having a viscosity, of _100 err]/s at_,23[err]C and. also 10.g of
20 the al kox IateﬂspﬁogﬁﬁéFP& é?@ggkﬁﬂ é%%ﬂﬂﬁ?%.é%ig§ﬁ§%RF15£lng 3
honogeneouwsly in a-glpanstepy, m-gec-y)hi-CONRER, OMRA@0OSs and woder, vacuum

35 g of methylfrinmethoxysilane are then imediately dded, f.0l | owed by
furt her hormg%stni in‘n e a5 MYGRAIRN DAk ¢5) Fb‘vﬁlﬁ'@aﬁ%feﬁ?gﬁfggare
t hen added stepw sgpin succession to this prem x, while the m xing

t echni que remains that which is usual for RTV1 conpositioas: 15.0
g of y-ani nopMopyl 1Fi ePhojRAFEMEENBO  POSBLELELURGEr ot | | BYFEREYLST I i ca
with a BET specifigiyorifdL! ach1dr@aed, Iofbomimes]/ 8,-@Rdalkoxfalkglof the
reacti on product of tetraetﬁyl silicate and di -n-pbutyltin diacetate
fromExad® e 1. or cyano-substituted C,-C,,-hydrocarbon” radical,

with the proviso that on any carbon atom only one radical

R! and R? may be a hydroxyl radical.

The process runs at temperatures as low as room
15 temperature with an extremely high rate of reaction and
selectively, and therefore immediately after mixing
components (A), (B) and (C), the alkoxy-terminated
organopolysiloxane formed can be used as an alkoxy RTV1
composition, if desired after admixing other
20 constifuents. There is no need to check whether the

reaction has run to completion.

Another advantage of this process 1is that no side-
reactions occur and, for example, no formation of T units

\_/ 25 or Q units is observed on a linear organopolysiloxane.

The acid phosphoric esters (C) do not have to be

deactivated immediately after the reaction.

30 ¢ is preferably an integer from 2 to 10, in particular 2,
3, 4 or 5.
L is preferably an -O- radical.
M is preferably an unsubstituted or C,-C;;—alkoxyalkyl-
substituted C,-C,;-hydrocarbon radical, in particular an

35 unsubstituted C;-C,;-hydrocarbon radical.

AMENDED SHEET
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35 After horogeni zation at reduced pressure, the conpound is

- 14 - drawn off into noisture-proof packs. After storage for 1

day at room tggpersigyezthe skin-formatian-tine is determ ned as 10
mnutes (23[err]C/50%relative humdity). After a further 7 days of
storage at 5Q§Eﬁﬁﬁfﬁ¥h&rékpﬁefeiablyraahyGBOQEHEraﬁlbﬁlnlnutes

Exanpl e 7 nple 6 1s reg f However, the other ingredients 10
added in a nnﬁlﬁmédds%ﬁ%eﬂﬁ% ¢8R mx of the same make- up are:

70.0 g of hydrophilic funed silica mnth a BET specific surface area of
150 nferr]/g, 15 15.0 g ; an1no B yltri et,hoxysil ane a g

the reaction. PrOduEP- BFrFéP E@ghyp PPty Shtgxanesy; but%???n aF cetate

from Exangl e Z%referabl fltﬁfeatlo&paeauhgalreﬁy?blwdmaeqaﬁb@am&anetsheof
conmpound i s drawn off into nnlsture proof packs. After storage at
_ the general formula (II

HO- [R,Si0] -H | (II),

10 where

R is a monovalent, unsubstituted or fluorine-,

chlorine-, bromo-C,-C,-alkoxyalkyl- or cyano-
o substituted C,-C;-hydrocarbon fadical, and
~ m has a value which corresponds to a viscosity of the
15 HO-terminated organopolysiloxane (A) of from 0.05 to
1000 Pa.s.

Examples of hydrocarbon radicals R are linear and cyclic,
saturated and unsaturated alkyl radicals, such as the

20 methyl radical, aryl radicals, such as the phenyl
radical, alkaryl radicals, such as tolyl radicals, and
araikyl radicals, such as the benzyl radical.

Preferred radicals R are unsubstituted hydrocarbon
\_/ 25 radicals having from 1 to 6 carbon atoms, particularly
preferably the methyl radical.

The organopolysiloxanes (A) preferably have a viscosity
of from 100 to 700,000 mPa.s, in particular from 20,000
30 to 350,000 mPa.s, measured in each case at 23°C.

The partial hydrolysates of alkoxysilane (B) have been
produced by hydrolyzing and condensing in particular from
2 to 4 alkoxysilanes. Examples of partial hydrolysates
35 (B) are hexamethoxydisiloxane and hexa-ethoxydisiloxane.

AMENDED SHEET
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roomtenperature for 1 day the skin-formation tine is determ ned as 12

m nutes (23C/ 50% relative hum dity). After an additional 7 days of
storage at 50fgroy&1shezski n- formati®or-tine is 15 mnutes. 25
Exanpl e 8: Exanple 6 is repeated. Further ingredients are added as

follows to a paeni xo8f Rhe swde wﬁkasuapﬁﬁferablyo &ng ofswebbyiltopadl i c
funmed silica mﬁth %ys ecific BET

e area 50 ri/g
and 5. 0Cy G PYAEOF8ELPRoFagERd et lfnr(ﬁﬁ]f ﬁjﬁy? ﬁ%gt ee%%
and di - n-but ybti prépgtetatecal.Exanple 1. 35 Af ter honngenlzation at
reduced pressure the conmpound is allowed to stand for 3 hours while
noi sture i s excl uded, - 15 - and
15 g of YTﬁ”1@Hérﬁ@yatﬁh&%§56®E¢|é§ﬁbﬁﬁGxdﬂﬂﬁf the gehe@aporatradlhy (I Xi ng.
After a further honogenization_a red ced ress the co und is
drawn of f int®rfofsPhpee™ StableGSFspQEEst Rf 8 °§Yoﬁé§é GPMPBo M- Lons

tenperature fgrepaday féothﬁﬂﬂa&ﬁdxynﬁéfwhﬁaﬁaul@rgsﬁ@panysdlaSaﬁa
m nut es 23C/ 50% relative hum dity). After an, addition Qﬁ
Eéﬁe alkoxy

of storage atIBoperticulrg skibe f §Kkidt ifFmation stises oft

RTV1 compositions remain virtually constant and stable,

10 and discoloration is suppressed.

In the general formulae (I) to (III), all of the radicals
R and R!' to R%® and all of the indices a, b, ¢, d, e, m
and n, are identical or different, independently of one

15 another.

In all of the formulae the silicon atom is tetravalent.

For example, n + o is not more than 4.

20 The amounts of the acid phosphoric esters (C) used, based
on 500 parts by weighf of the HO-terminated
organopolysiloxanes (A) are from 0.1 to 50 parts by
weight, in particular from 2 to 20 parts by weight. '

\J}ZS The alko#ysilanes (B) are preferably added in excess to
the HO-terminated organopolysiloxanes (A) in terms of the
stoichiometric ratios. In order to permit the reaction of
the ‘HO-terminated organopolysiloxanes (A) with
alkoxysilanes (B) to run as far as possible toward

30 completion, use may preferably be made of from 10 to 60
parts by weight, in particular from 20 to 50 parts by
weight, of the alkoxysilanes (B) per 500 parts by weight
of the HO-terminated organopolysiloxanes (A). The excess
of alkokysilanes (B) not consumed during the reaction is

35 not disadvantageous in the organyloxy-terminated organo-
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Example 6 to 8 show that the sequence of addition of the 10

y-am nopropyl tri et hoxysilane coupling agent has no significant
effect on the wkidngIgsmtion tine. It is 53 -therefore not necessary for

t he al koxyl at ed phosphoric ester to be neutralized inmediately by the
basi ¢ coupl i npolysiigetdne End in EhenBligoRy RTV1 c&RPo8ifioAs, and may
polydinethylsihgxaqé?havin t.er m nal. _hydr oxyl g;oups and a viscosity of
80, 000 nPa.s AttREITY creBadng Hp Ihe prodygiy Rheitha sreaghien. An
having t erged  of ! kilkBkEKlilahesygr aps, aéPs9 @  crosslinkin
nethyltrlnetho§%gllane and 10 g of _the al koxyl ated phosphoric est%r of
Exanpl e 1 ar e SOMPIR§HRIyfedis 2 Hisen RT | eompe gt ienexcl uded, in a

pl anetary m xer_whi ch can operate under vacuum After 25 about 10 m nutes

the follow ng ingredients are added and m xed homnmbgeneously 1nto the
overall conposition: 15.0 g of y-am nopropyltriethoxysilane, 73.0
g of hydrophilic funed silica wwth a BET surface 30 area of/ 150
mMerr]/g, 5.0 g of the reaction product fromtetraethyl siligate

and di-n-butyltin diacetate of Exanple 1 and 200.0 g of ground chal k
treated with stearic acid. 35 After storage for 1 day at roo

tenperature the skin- formation tinme is determ ned as 15 mAutes.

After a further 7 days of storage at 50[err] C the skin-
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- 16 - formation tine was determ ned as 20 minutes. Exanpl e
10: 5 Exanple 9 was repeated but with ‘the nodification that the

ground, steargg-gpapspreated chal K was-r gpkaced by the sanme amount of
untreated ground chal k. After 1 day of storage at roomtenperature the

ski n- f%aﬁtséaliheespaéedebﬁr nifeed exampl o) rilleas; waidkaffromaldo
further 7 days of storage at, 50[ C the_ski.n-formation

det er ni ned ast2sGritdin &9- in buE}Q g§-14and yghi ﬁﬁpl‘éageﬁﬁgang%at ed,

but with the gpdifieali Brthad adhe¥ilwesHO0oxr opuliydeephi bi.g.f utmd sheica
with a BET surface area of 150 nferr] /% wer e used Jnste dvéi‘?égfg and

that the . QoEsErectienuRf cﬂhpﬂq’?ezﬁ%d Bet PEREEF O

repl aced By thg,538€s 2MRHA! aqfsopreﬁaﬂmé;?é éhaHSrt @Rt %Sk‘o"cﬁlcwdﬂﬂ stearic
acid and having a surface area of ter stora r 1 day

Af
at room t enpePEP LRt ivheCaRT HRIS, °¥o‘1> ﬂ%%t‘?’P%lea%Oh%}%gﬁY ngH 33595
mnutes, and piiefh@ insulldtiditlor’ edavtrakalt 8-a8eeat rofl ereqiphent .

skin-formation tine
In the examples described below, all data on percentage

10 parts are based on weight unless otherwise stated. All
viscosity data moreover are based on a temperature of
25°C. Unless otherwise stated the examples below are
carried out at ambient atmospheric pressure, i.e. ét
about 1000 hPa, and at a room temperature, i.e. at about

15 20°C, at [sic] a temperature which results when the
reactants are brought together at room temperature

without additional heating or cooling.

Examples
20

Example 1:

500 g of a dimethylpolysiloxane which has a hydroxyl
group in each terminal unit and has a viscosity of
\. 25 80,000 mPa.s at 23°C are mixed, in a planetary mixer
which can operate under vacuum, with 350 g of a
- polydimethylsiloxane having trimethylsiloxy groups in the
terminal units and having a viscosity of 100 nmﬁ/s (23°C)
and 10 g of a mixture of alkoxylated phosphoric esters of
30 the formulae
(OH) ,PO[ (OCH,CH,;) 3.,~0- (CH;) 1;.14—CH3], and
(OH) ,PO[ (OCH,CH,) 3.,~0- (CH,) 1,.1,~CHs1, -

25 g of methyltrimethoxysilane are then immediately added

35 in a single portion, followed by homogenization in vacuo
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was 25 minutes. 25 Exanple 12: The procedure was simlar to that
of Exanple 1.

Exanple 1

above. 35 Yaho 3 BaBGERSee Bher RoThOT Rire hBgRo et 1R EheeT

17 -

after 1 h

h

60, 800

10

15

20

25

30

35

9 of [err]-dihydroxypol ydi net hyl si | oxane of
Walg§SbSZF Zal koxyl at ed phos%&orlc ester of Exanple 1 and

TbéqﬁéﬁeéSIgtﬂv@m,Ofuéi'negmthburrmmﬂi@ ﬁe&hnliqdes[ sisjal for

TQ?O mPa.s. .. =~ after 2 h 62,400 nPa.s. 5 after
PR COmPOEI LABRE 13 (Conparati ve Exanpl e)

13.5 g of y-aminopropyltriethoxysilane,

80.0 g of hydrophilic fumed silica with a BET surface
area of 150-nF/g and

5.0 g of a reaction product prepared by heating a mixture
of 4 parts of tetraethyl silicate and 2.2 parts of di-n-
butyltin diacetate for 6 hours at 120°C at ambient
atmospheric pressure, with stirring, and at the same time

distilling off the ethyl acetate produced.

After homogenization in vacuo, the compound is drawn off
into moisture-proof packs. Specimens are taken at various
intervals and the skin-formation times (at 23°C/50%
relative humidity) determined for the elastomers prepared
from these. The results achieved here are listed in Table
1.

The following mechanical properties of the elastomers
were determined:

Shore A: 10; ultimate tensile strength: 1.0 N/mm?;
elongation at break: 560%; tear propagation
resistance: 2.7 N/mm;

Stress at 100% elongation: 0.2 N/mm?.

Example 2

The procedure is similar to that of Example 1. To 600 g
of the o,w-dihydroxypolydimethylsiloxane of Example 1,
the following ingredients are added in the sequence

given:

280.0 g of polydimethylsiloxane having -Si(CH;); end
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'I:he procedure is simlar to that of Exanmple 1. 10 95.3 g of

[err]-dihydro Siléjfp hyl si | oxane of Exanpl e 1 1.2 g of
di - 2-%et hyl hex;WaD %s s;?a}ttze (as in EP- A—76§8§57) and 15 3.5 g
of methyltrimethoxysil ane were m xed in the sequence given above.
The viscosities of the m¥ure were neasured: 20 after 1 h 32, 000
rrPa.Zs ol l:laCf.tQarg ﬁ::‘h aJa]ddkylﬂml:éfPapEosphorjl.ci:( csféps SFf hExamB@le mPa. s
Di - 2- et hyl hexy ) e depal ynerizes the al koxy- 25 termnate

or ganopol ysi | oxzasg'lelf P v1nﬁt_f’1f%e1;hoxy51 ris clained is: 1. A

process  for 15urlepardho -aroprdmft nvdttbxysilane, OF ganopol ysi | oxane,
in which
5
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5 ~ (A) HOterminated organopolysiloxane is reacted

with 7 (B) al koxysilane of the general fornula L]

ferrf 10 - whermi1s/rR err] and R erwr]igare nonoval en ,mﬂmzmuummmor
fluorine-, chlorine-, bromne-, ({err]- C[er

cyano- WhatS Ulas id st (§[§rr] C[err] hydr ocar bon radi cal s, "and 18

[err] is 0 or 1, and/or its partial hydrolysates, in the presence of
(C acid phosphoric ester of the general formula (1) [err]

wher e a q.is or 8rocessR[ erlfoy andeglggﬂngr e Qilhmyog-_@}ﬁlafag@i,

met hyl radi cal’ or hydroxyl radical ddare 2 or 3 o
IS an integer from:yanpppiys1loxaneus#n)whlq_ L Is a radical selected

fromthe glass CO@)St 'H&-%[rnﬁ ated 6% gandpdtysii&¥ane - GR&RIddted

-NR[ err] and err] and err] are a hydrogen radical or
Clerr]-Cerr]-alkyl r adiidd | and M is a nonovalent,

bstituted | m ne-,
unsubstituted or ;9a|%%%6§¥fllane of tHd'Yd al(%géﬁﬁfg (1PEP

Cerr]-Cerr]-al ko or cyano-substitut
Cerr]-Cerr]-hydrocarbon radical, with

RS,S1i (ORY) .., (I11),
10
where
R® and R® are monovalent, unsubstituted or fluorine-,
\ chlorine-, bromine-, C,~C,~alkoxyalkyl- or cyano-
substituted C,-C,3-hydrocarbon radicals, and
15 n is 0 or 1,
and/or its partial hydrolysates, in the presence of

(C) acid phosphoric ester of the general formula

(I)
20 (HO)aOP(-O—[(CR%)b-O]c(CR%)d-L-M)(}a, (1),
where
a is 1 or 2,

R' and R? are  a hydrogen radical, methyl radical or
\_/ 25 hydroxyl radical,
b and d are 2 or 3,

c is an integer from 2 to 15,
e is 0Oor 1
L is a radical selected from the class consisting of
30 -0-, -C00-, -00C-, -CONR3-, -NR‘CO- and -CO-,
R?® and R* are a hydrogen radical or C,-C,,~alkyl radical,
and _
M is a monovalent, unsubstituted or hydroxyl-,

fluorine-, chlorine~, bromine-, C,-C,,~alkoxyalkyl-

35 " or cyano-substituted C,-C,,~hydrocarbon radical, with
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Wa 9781%/ Fz - 19 - t he proviso that on any carbon atom

only oné€ radical Rlerr] and R err] nmay be a hydroxyl radical

2. A'processwaasmcgleg(/r@d inclaiml, inqwhich the HO- 5 term nated

or ganopol ysi | oxane A) used conpri ses | i near a,

- di hydroxypol y(di %@@%ﬁ@%ﬁ% eh aﬁ9 carbon at&RNGAEY drs dBiddl)

[err] 10 wher e nonoval enf, unsubstituted or

fluorine-, R' apfoRf feay b%r%ﬂ%¥@$%¥¥} rpdicalal koxyal kyl - or

cyano- 15 substituted CJerr]-C[err]-hydrocarbon radical, and m
~has a val ue which corresponds to_a viscosity of the FK>tern1nated

or ganopol ysi 12oxané (DSI)OQ#SM@ﬁn glesmed in claimgbo pa. whichpdhes HOap

al koxy RTyl conpgyd %&Jo&%ntda&ne (3) 15841 I Rhng¥Oglict

obtalnable as clalne |n C a|m
linear «, m—dlhydroxypoly(dlorgano)siloxanes of the

general formula (II)

HO-[R,Si0],~H (I1),
10

where

o R is a monovalent, unsubstituted or £fluorine-,
chlorine-, bromo-C,-C,~alkoxyalkyl- or cyano-
15 substituted C,-Cy-hydrocarbon radical, and
m has a value which corresponds to a viscosity of the
HO-terminated organopolysiloxane (A) of from 0.05 to
1000 Pa.s.

20 3. An alkoxy RTV1 composition which comprises the
reaction product obtainable as claimed in claim 1 or
2 in which alkoxy-terminated organopolysiloxane is

a substantial constituent.

‘] O 0O I
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in which al kox>fter mi nat'ed or anoRoI %RI oxane Eils a ntial
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(54) Bezeichnung: UNTER ABSPALTUNG VON ALKOHOLEN ZU ELASTOMEREN VERNETZBARE ORGANOPOLYSILOXAN-
MASSEN :

(§7) Abstract

The invention relates to a method for producing organopolysiloxane terminated with alkoxy groups, wherein A) organopolysiloxane
terminated with HO is reacted with B) alkoxysilane having at least three alkoxy groups and/or whose partial hydrolysate is made to react
in the presence of C) acid phosphoric acid ester of general formula (I): (HO),OP(—O-{(CR12)b~0Jc[(CR22)¢)e-L-M)(3-q), Wherein a = 1 or
2; R! and R? = a hydrogen, methyl or hydroxyl radical; b and d = 2 or 3; ¢ = integral values from 2 to 15; e = 0 or 1; L = a radical
from the group ~O-, -COO-, -00C~, —CONR3-, -NR4CO-~ and ~CO—; R3 and R# = a hydrogen or a Ci-Cio-alkyl radical and M = a
monovalent, optionally a hydroxyl, fluorine, chlorine, bromine, Cj—Cjo—alkoxylalkyl or cyano group substituted Ci— to Czo—hydrocarbon
radical, provided that the radicals R! and R2 can only be at one given time a hydroxyl radical in each hydrocarbon atom. The invention
further relates to RTV-1-alkoxy masses comprising the reaction product containing organopolysiloxane terminated with alkoxy groups as
the essential constituent. _ :

(57) Zusammenfassung

Die Erfindung betrifft ein Verfahren zur Herstellung von mit Alkoxygruppen terminiertem Organopolysiloxan, bei dem (A)
HO-terminiertes Organopolysiloxan mit (B) Alkoxysilan, das mindestens drei Alkoxygruppen aufiweist und/oder dessen Teilhydrolysate,
in Gegenwart von (C) saurem Phosphorsiureester der allgemeinen Formel (I): (HO):OP(~O-[(CR12)y-Okc[(CR%)d)e-L~M)(3-o), umgesetzt
wird, in der a die Werte 1 oder 2, R! und R2 einen Wasserstoff~, Methyl- oder Hydroxylrest, b une d die Werte 2 oder 3, ¢ ganzzahlige
Werte von 2 bis 15, e die Werte 0 oder 1, L einen Rest aus der Gruppe —O-, -COO-, ~O0OC-, ~CONR3-~, -NR4CO- und -CO-,
R2 und R4 einen Wasserstoff~ oder C;-Cio-Alkylrest und M einen einwertigen, gegebenenfalls mit Hydroxyl-, Fluor—, Chlor-, Brom-,
C1-Cio-Alkoxyalkyl- oder Cyanogruppen substituierten Ci— bis C20-Kohlenwasserstoffrest bedeuten, mit der MaBgabe, daB die Reste R!
17and R? an jedem Kohlenstoffatom nur einmal ein Hydroxylrest sein knnen sowiec RTV-1-Alkoxymassen, welche das Reaktionsprodukt,
das als wesentlichen Bestandteil mit Alkoxygruppen terminiertes Organopolysiloxan enthiilt, umfassen. :




