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Background of the Invention

SOLVENTLESS TWO COMPONENT PRIMER COMPOSITION FOR
IMPROVED ADHESION OF RTV SIL_I_QONI_E_I_E_L_ASTOMERS TO
SUBSTRATES

" Field of the Invention _

The present invention relates to a solventless primer composition

for improving the adherence of room temperature vulcanizable silicone

elastomeric compositions to various substrates. More particularly the

present invention relates to a primer composition comprising a low

molecular weight linear dimethyl silicone fluid endcapped with an
amino-ethyl-amino-propyl dimethoxysilane and an alkyl titanate.

* Background of the Invention

In order to adhere room temperature vulcanizable silicone

elastomers to various substrates it has usually been necessary to first coat

or treat the substrate with a primer. The typical primers emploved for

this- purpdse' have heretofore contained an organic solvent and a

coupling agent. U.S. Patents No.s 4,749,741; 4,681,636, and 3,671,483

disclose such primer compositions.

Because of increasing concerns about the release of volatile organic
solvents to the atmosphere in various organic products such as paints,
sealants, aerosols, and the like and the deleterious effects on the
environment of the release of volatile organic compounds into the
enwronmeqt or atmosphere, it has become desirable to minimize the
volatile oréanic content of many commercialfy useful products. The
absence of solvents, which dilute the effective concentration of high
molecular weight materials that are also usually viscous renders the
simple removal of solvent from formulations a challenging task. This is
because the composttxons themselves must be - re-formulated and
frequently there must be a change in the molecular architecture of the
compounds employed in order to secure the same benefits of a given
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10  that improves the adhesion between a silicone rubber and a substrate.

S ry of the Invention
The present invention relates to a solventless rapidly curing two
component primer composition for room temperature vulcanizable
silicone elastomers comprising of from about 100.1 parts by weight to
. about 120 parts by welight of:

15 (A) 100 parts by wéight of a low viscosity dimethylsiloxane
oligomer end capped with - amino-ethyl-amino-propyl-
dimethoxysiloxyl having the formula:
(NHo(CH2)2NH(CH3)3)Si(OCH3)20-)2-(5i(CH3)20-)x
where x varies from about 6 to about 12,

20 and; ,
(B) from about 0.1 to about 20 parts by weight of an organotitanate
having the formula:
Ti(OR)4
where R is a hydrocarbon radical having from 1 to about 8 carbon
25 aton;s:; .

The organotitanate is more preferably selected from the group consisting
of tetrabutyl titanate, tetramethyl titanate, tetraisopropyl titanate,
ethyvimethyldibutyl titanate, tetraoctyl titanate, and tetra-ethylhexyl
titanate, and is most preferably tetrabutyl titanate. The range of

30 organotitanate ranges from about 0.1 to about 20 paris by weight in a
composition that has a total parts by weight compositiof\ of 100.1 parts by
weight to about 120 parts by weight, more preferably this range varies
from about 0.1 to about 10 parts by weight and most preferably this range
varies from about 0.1 to about 5 parts by weight.

3% The present invention also relates to a process for making a two
component rapidly curing primer for room temperature vuicanizabie

silicone rubber elastomers comprising: -
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10 where R is a hydrocarbon radical having from 1 to about 8 carbon
atoms. | '

The present invention further relates to a process for. applying a
sealant to a substrate comprising: :
a) priming said substrate with a primer comprising of from about
15  100.1 parts by weight tb about 120 parts by weight of:
(A) 100 parts by weight of a low viscosity dimethylsiloxane
oligomer end capped with amino-ethyl-amino-propyl-
dimethoxysiloxyl having the formula: ' '
(NH(CHy);NH(CHy)3)Si(OCH3)0-)p-(Si(CHz)20-)x
20 where x varies from about 6 to about 12,
and;
(B) from about 0.1 to about 20 parts by weight of an organotmmabe
having the formula:
Ti(OR)4
25 = where R is a hydrocarbon radical having from 1 to about 8 carbon atoms;
b) cun;\g said primer on said substrate; and
c) applying thereto a room temperature vulcanizable silicone
sealant.
The present invention further relates to a process for applvmg a
30 sealant to a substrate comprising;
a) priming said substrate with a primer comprising of from about
100.1 parts by weight to about 120 parts by weightof:
(A) 100 parts by weight of a low viscosity dimethylsiloxane
oligomer end capped with amino-eﬁ\yl-amiho-propyl-
35 dimethoxysiloxyl having the formula:
- (NH2(CH2)2NH(CH3)3)Si(OCH3)20-)2-(Si(CH3)20-)
where x varies from about 6 to about 12,
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[err] [err] where x varies fromabout 6 to about 12, 20 and;

(B)- fromabout 0.1 to about 20 parts by weight of an or _
havi ng the fornul a: [err] - v SHEETAHAS SERNi|S
a hydrocarbon radical having from1 to aboutf 8 carbon 25  REPLACERt ons.

The organotitanate is nore preferably selected fromtheée group cONsTsStrfig
of tetrabutyl titanate, tetrarrethyl titanate, tetraisopropyl titanate,
et hyl nmet hyl di butyl ti tetr 0 anat and .tetra-ethyl hexyl
titanate, and is rmstz@ 3e é&ﬂ‘}b ‘P’é‘gh afan, ofifanate;
organotitanate rangeshimglthbdomlﬂlai to about 20 parts by weight in a

conposi tion that has a total ?‘ X wei ght conposition of 100.1 parts by
wei ght to about 120 parts by we nore preferably this range varies

from about 0.1 tmhd:edhsadﬂpkpcu mdxcghhamgfmmtl forabiout 8 ichrbarhateomsange

varies from agout 0.1p)ga,5h9 JS% e?%n% &l&t“e'mdSS . The present
I nvention also relates  to pro a ci nponent
rapi dl'y curing primer €} APRIBEG thersty A JP@“\/ ?‘Z‘H{ﬁ vulcanizable silicong, o

rubber el ast oner sealanpri si ng:

Thus the present invention relates to a composition of matter, a process
for preparing that composition, and a use for that composition.
Detailed Description of the Invention
10 " The present invention relates to a solventless two component
primer for improving the adhesion of room temperature vulcanizable
silicone compositions to substrates comprising an organopolysiloxane
endcapped with amino-ethyl-amino-propyl dimethoxysiloxyl and an
organotitanate. Further such a composition provides a solventless
15  primer, that contains no volatile organic compounds as formulated, thus
providing an environmental benefit for its use as well as proiriding an
improved adhesion to various substrates. It is an additional benefit of the -
composition of the present invention that it undergoes a rapid hydrolytic
cure after being applied to a substrate, such cure being sufficiently rapid
20  so that application of silicone room temperature vulcanizable sealants to a
substrate primed with composition of the present invention may proceed
immediately after the application of the primer. This is particularly
convenient in terms of eliminating a waiting period while the primer
cures. By solventless applicants define a concentration of volatile organic
25 matter that is below about 5 weight percent of the total weight of the
composxhon, preferably below about 1 weight percent, and most
preferably below about 0.25 weight percent.

Thus we now disclose, a solventless rapidiy curing two component

- primer for room temperature vulcanizable silicone elastomers
30 comprising: '

(A) 100 parts by weight of a low viscosity dimethylsiloxane
oligomer end ca;iped with anu‘no-ethyi-amino—propyl-dimethox_vsiloxyl
having the formula: | |
(NH2(CH2)2NH(CH2)3)Si(OCH3)20-)2-(Si(CH3)20-)

35 where x varies from about 6 to about 12, and
(B) 0.1 to about 20 parts by weight of an organotitanate having the
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where R is a hydrocarbon radical having from 1 to about 8 carbon atoms.
The primer composition thus varies from about 100.1 parts by weight
where 100 parts by weight are 'component (A) and 0.1 parts by weight are
parts by weight of component (B) to 120 parts by weight where 100 parts
by weight are component (A) and 20 parts by weight are component (B).
Compounds which are exemplary of the organotitanate and which are
preferred are: tetrabutyl titanate, tetramethyl titanate, tetraisopropyl
" titanate, ethylmethyldibutvl titanate, tetraoctyl titanate, and tetra-
ethylhexyl titanate. The most preferred titanate is tetrabutyl titanate. The
organotitanate is more preferably selected from the group consisting of
tetrabutyl titanate, tetramethyl titanate, tetraisopropyl titanate,
ethylmethyldibutyl titanate, tetraoctyl titanate,” and tetra-ethylhexyl
titanate, and is most preferably tetrabutyl titanate. The range of
organotitanate ranges *from about 0.1 to about 20 parts by weight in a
composition that has a total parts by weight composition of 100.1 parts by
. weight to about 120 parts by weight, more preferably this range varies
~ from about 0.1 to about 10 parts by weight and most preferably this range
varies from about 0.1 to about 5 parts by weight.

The present invention also relates to a process for making a two
component rapidly curing primer for room temperature vulcanizable
silicone rubber elastomers coniprisihg: |

a) reacting a low viscosity dimethylsiloxane oligomer with amino-

ethyl-amino-propyl-trimethoxysilane, forming thereby a low

viscosity dimethylsiloxane oligomer end capped with amino-ethyl-
aminq;?ropyl-dimethoxysiloxyl having the formula:

(NH(CH2)2NH(CH2)3)Si(OCH3)20-)2-(Si(CH3)20-)

where x varies from about 6 to about 12;
and

b) mixing therewith an organotitanate having the formula:

Ti(OR)4

where R is a hydrocarbon radical havmg from 1 to about 8 carbon

atoms.

The present invention further relates to a process for applyving a
sealant to a substrate comprising:

a) priming said substrate with a ?nmer comprising of from about
100.1 parts by weight to about 120 parts by weightof: - ...
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(B) from about 0.1 to about 20 parts by weight of an organotitanate
having the formula: |
' Ti(OR)4
10 where R is a hydrocarbon radical having from 1 to about 8 carbon atoms;
b) curing said primer on said substrate; and
c) applying thereto a room temperature vulcamzable silicone
sealant. :
. The present invention further relates to a process for applying a
15 sealant to a substrate eomprising:
' a) priming said substrate with a primer comprising of from about
100.1 parts by weight to about 120 parts by weight of:
(A) 100 parts by weight of a low viscosity dimethylsiloxane
oligomer end- capped with amino-ethyl-amino-propyl-
20 dimethoxysiloxyl having the formula: o
(NH2(CH2)2NH(CH?3)3)Si(OCH3)20-)2-(Si(CH3)20-)x .
where x varies from about 6 to about 12,
and; | . _
(B) from about 0.1 to about 20 parts by weight of an organotitanate
25  having the formula: |
" Ti(OR)4
where Ris ahydrombon radical having from 1 to about 8 carbon atoms;
b) curing said primer on said substrate; and
" ¢) applying thereto a room temperature vuicanizable silicone
30 sealant
Because this formulation is highly sensitive to the presence of
* water, undergoing a rapid hydrolytically catalyzed cure, it should be
prepared and stored under essenﬁally'anhydrous conditions.
All of the United States Patents referenced herein are hereby and
35 herewith specifically incorporated by reference.
- Experimental
Prepazation of Dimethylsiloxane Oligomer: A suitable reaction vessel,
- equipped with an agitator, heater, nitrogen purge, and a vacuum source



Detail ed Description of the Invention The present invention

relates to a solventless two conponent prinmer for inproving the adhesion of
room tenperature vul cani zabl e silicone conpositions to substrates

conpri sing an organopol ysi |l oxane endcapped,Ww t h am no- et hyl - am no- propyl
di met hoxysi | oxyl and an organotitanate. art her such a conposition
provi des a sol ventless prinmer, that contains no volatile organi c conpounds

25 provi di ng. arARsHeTER ARLIPE P PREIBLE dapctoriaes 10 payes B Felght"!
addi ti onal beneWaterpand 2 pastsploy weight Bénﬁdmpultpquarm(&mercﬂﬂw:;\grade .
cure boi ng surt FEDar] e ipfertidh t‘ﬂL{e“'ﬁ*’%@. i BRlerile coﬁé‘b‘?é%‘%“%s“"h
t enperature vul a‘ammmmdded & pr'brbYéth*réa ety Jimeron of
the present gnveapl/atiethPMris{i6éts) and mixed with heating at a temperature ranging
from 50 to 60 ©C for six hours, at which time the percentage of unreacted
trimer had been reduced to less than 5%. At this point, 1.3 parts by
weight magnesium oxide and 1.0 parts by weight calcined diatomaceous
earth (Celite 545®) were charged to reaction mixture and mixed for 30
10 minutes. The reaction mixture was cooled to 25 ©C and filtered. Acetone
was removed from the reaction mixture by stripping under a partial
vacuum under conditions where the temperature never exceeded 55 °C.
This resulted in the isolation of the dimethylsiloxane oligomer. After
being cooled to 25 ©C the dimethylsiloxane oligomer was analyzed and
15 found to have a silandl level of 5 - 8 weight percent, a viscosity of 3 - 10
cps, and a residual trimer level below 5 weight percent. The preparation

was colorless.
Preparation of amino-ethyl-amino-propyl-dimethoxy stopped
dimethylsiloxane oligomer: A suitable reaction vessel, equipped with an

20 agitator, heater, nitrogen purge, and a vacuum source was charged with
100 parts by weight of dimethylsiloxane oligomer, prepared as
previously described, and was heated to 70 - 90 ©C while stirring. A
solution consisting of 42 parts by weight amino-ethyl-amino-propyi-
trimethoxysilane, 5.1 parts by weight di-butylamine, and 2.4 parts by

25 weight acetic acid was charged to the reaction mixture and mixed for 30
minutes at-3 temperature of 70 - 90 °C under a nitrogen purge. The
mixture was cooled to 40 - 60 °C and 15 parts by weight
hexamethyldisilazane was charged and mixed for 30 minutes. The
mixture was placed under vacuum for 30 minutes to de-gas and then

30 cooled to room temperature.

The following experiments were conducted using 1 x 4 inch panels

of anodized aluminum that had been cleaned by washing with

. isopropanol. A thin film of candidate primer was then applied with a
clean dry cloth. Immediately following application of the primer, ASTM-

35 C-794 (peel adhesion specimens) specimens were prepared. The
following sealants were tested for cohesive failure after being allowed to
cure for ten days on the primed aluminum panels:



|rrrred|ately after the application of the priner. This is particularly
convenient in terns of elimnating a waiting period while the priner cures.
By sol ventl ess applicants define a concentration of volatile organic matter
that is bel ow about 5 weight percent of the total weight of the

conposi tion, preferably below about 1 wet §ht percent and nost preferably
bel ow about 0.25 wei ght percent. Thus we now di scl ose, a

solventl ess rapidly curing two conponent prinmer for roomtenperature
vul cani zabl e sSédlemtna: el Astsilieore coonr | teinperature. vulcanizgblé 0Compositiony

wei ght of a Iow VI SC ane oligomer end capped with
am no- et hyl - @%%%&%%ox%i% havi ng the formul a: [err] where
X varies from Sd:aimtB. t 0 Al silicone room turet yuleanizable gempositipniei ght
of an organoti Leﬂ.f@taeuh%xwwscwmﬁ.
5 SealantC: A silicone room temperature vulcanizable composition

using a titanate catalyzed alkoxy cure.

Experiment: 1: Primer: amino-ethyl-amino-propyl-dimethoxy stopped

dimethylsiloxane oligomer.

Sealant _ Average Pull % Cohesive Failure
10 Ib/in. '

A 47 ' 30

B 4 0

C 36 90

Experiment: 2: Primer' 99 parts by weight amino-ethyl-amino-propyi-
15 dimethoxy stopped dxmethvlsﬂoxane ollgomer and 1 part by weight

tetrabuty! titanate. |
Sealant Average Pull ' % Cohesive Failure
Ib/in. '
| A 28 | 45
20 B 4 0
C 46 2%

Experiment: 3: Primer: 97 parts by weight amino-ethyl-amino-propyl-
dimethoxy stopped dimethyisiloxane oligomer and 3 parts by weight

tetrabutyl titanate.
25 Sealant Average Pull % Cohesive Failure
Ty ~Ib/in.
A : 34 90
B 9 15
C o 33 9%

30 Experiment 4: Primer: 95 parts by weight amino-ethyl-amino-propyl-
dimethoxy stopped dunethvlsxloxane ohgomer and 5 parts by weight

- tetrabutyl titanate. :
Sealant Average Pull % Cohesive Failure
Ib/in.
35 A 35 95
B - 27 70
C 45 100



[err] . where Ris a hydrocarbon radical having froml to about 8 carbon
at ons. The primer conposition thus varies fromabout 100.1 parts by
wei ght where 100 parts by wei ght are conmponent (A) and 0.1 parts by
wei ght are 5 parts by wei ght of conponent (B) to 120 parts by wei ght

where 100 parts by wei ght are conponent (A) and 20 parts by weight are
conponent (B). Conmpounds whi ch are exegpl ary of the organotitanate and
whi ch are preferred are: tetrabutyl tifanate, tetramethyl titanate,
tetrai sopropyl titanate, ethylnethyldibutyl titanate, tetraoctyl -

titanate, and 1|t§etra- 12 §'e h Ihexgl titanate.,.'l'qr}g nost preferred titanate
is tetrabutyl t LR et TIMEr: RONE, W5INg YRBHM ‘ﬂ‘b‘?‘@‘g PR, e ect ed
fromthe group Semismisti ng of Averdgd Palbutyl titan& Cohesivediatiury!

titanate, tetrai sopropyl titanate, in et hyl met hyl di butyl titanate,
tetraoctyl titanate, and tetra-et hnyex'yI titanate, and is nost

preferably tetrdbutyl titanate. Thd4range of 15 organdtanate ranges

from about 051 go about 20 parts byzygei ght in a conposi tion that has a
total parts by i ght conposition of _100.1 parts by wei ght to about,
120 parts by wehght, nore preferabl ﬁlthi S range varies

Experiment 6: At a level of 10 parts by weight tetrabutyl titanate with 90
parts by weight amino-ethyl-amino-propyl-dimethoxy stopped
dimethylsiloxane oligomer, the hydrolysis rate increased to the point
- 10 where substrate priming was not practical by the method used in the
previous tests. Other methods of priming presently available or yet to be
developed may render higher levels of organotitanate suitable for use in
priming formulations,
Explanation of results: _

15 Cohesive failure is defined as a splitting of the sealant within the
sealant layer itself, substantially down the middle when the sample is
pulled to destruction. Adhesive failure is a failure of the sealant to
adhere to a substrate when pulled to destruction. Based on the results
presented in experiments 1 through 5, while there was essentially no

20 adhesive failure, there was an increased cohesive failure, indicating the
success of the primer composition in maintaining adherence of the sealant
to the primer and the primer to the substrate. Cohesive failure thus
indicates a failure of the sealant within the sealant laver as distinguished
from what the sealant may be bonded to in terms of substrate or primer.



fromabout 0.1 to about 10 parts by weight and nost preferably this range
varies fromabout 0.1 to about 5 parts by weight 20 The present

invention also relates to a process for making a two THFSOQWEFTGHAS BEEN

ey O 55,5 ¢ 7 Lo
gonet

di et hyl si | oxané& ofi th am no-
et hyl - am no- propyl -tri met hoxysilane, formng thereby a low 25
vi scosity dimethyl sil oxane oligormer endClaamped w t h am no- et hyl -

am no- pr opyl - di met hoxysi | oxyl having the fornul a: [err]

where x varies fromabout 6 to about 12: and 30 b)

m Xi ng t NefaGide &sa%éarmawenaam{aemﬁeﬁ fA¢idifed figr mul a:

Ti(OR)[err] where R is a hydrocarbon radical - hawngfromlto

about 8 cdrbonA rapxdly curmg twpolgemponent primer commsglqpr dar nroom \iemperature

urcner 1! = Sl e 6535 o RBE, it o 15, oSG A bty Vit th e
conpri sing of (&It 120G4kts by weight of100. 1 parts by weight to about 120 parts
by wei ghtof: (A) 100 parts by weight of a low viscosity dimethylsiloxane oligomer end capped
with amino-ethyl-amino-propyl-dimethoxysiloxyl having the formula:
(NH,(CH,),NH(CH,);)Si(OCH;),0-),-(Si(CHz),0-)
where x varies from about 6 to about 12,
and; _ |
. (B) from about 0.1 to about 20 parts by weight of an organotitanate having the
' formula: ' '
Ti(OR),

where R is a hydrocarbon radical having from 1 to about 8 carbon atoms.

2; The composition of claim 1 wherein the organotitanate is selected from the grdup
consisting - of tetrabutyl titanate, tetramethyl titanate, tetraisopropyl titanate,
ethylmethyldibutyl titanate, tetraoctyl titanate, and tetra-ethylhexyl titanate.

3. The composition of claim 1 wherein the quantity of the organotitanate ranges from
about 0.1 parts by weight to about 10 parts by weight.

4, The composition of claim 1 wherein the quantity-of the organotitanate ranges from
about 0.1 parts by weight to about 5 parts by weight and whefein the organotitanate
is selected from  the group' consisting of tetrabutyl titanate, tetramethyl titanate,
tetraisopropyl titanate, ethylmethyldibutyl titanate, tetraoctyl titanate, and
tetra-ethylhexyl titanate. '

S. The composition of claim 4 wherein the organotitanate is tetrabutyl titanate.
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mul a: Ti(OR[err] 10 where Ris a

hydrocar bén r adi mldba\numggf e dorhporeho Uprirfierc avolrposition or room temperatite
{ngecmr %on (lfﬁgi gg}sege ngt{)ﬁtegn@%sgtmg essentially of }rompﬁ)out 'lﬂot R C)y a

curing said pr
roomtenperatu
present invent

Wweighi t5 ARt 126/pak8By WRightRipocess for applying a
(A) 100 parts by weight of a low viscosity dimethylsiloxane oligomer end capped
| ~with amino-ethyl-amino;propyl-dimethoxysiloxyl having the formula:
(NH,(CH,),NH(CH,)5)Si(OCH;),0-),-(Si(CH;),0-),

where x varies from about 6 to about 12,

| and;

(B)  from about 0.1 to about 20 parts by weight of an organotitanate having the
formula:
Ti(OR),
where R is a hydrocarbon radical having from 1 to about 8 carbon atoms.
A process for making a two component rapidly curing primer for room temperature

vulcanizable silicone rubber elastomers comprising:

.a) reacting a low viscosity dimethylsiloxane oligomer with amino-

ethyl-amino-propyl-dimethoxysilane, forming thereby a low viscosity
dimethylsiloxane oligomer end cé.pped with
amino—ethyl-amino—propyl-dimethoxysiloxyl having the formula:
(NH,(CH,),NH(CH,);)Si(OCH,),0-),-(Si(CH),0-),
where x varies from about 6 to about 12;
and .
b) mixing tﬁerewith an organotitanate having the formula:
Ti(OR),

~ where R is a hydrocarbon radical having from 1 to about 8 carbon atoms.

The process of claim 7 wherein the organotitanate is selected from the group consisting
of tetrabutyl titanate, tetramethyl titanate, tetraisopropyl titanate, ethylmethyldibutyl
titanate, tetraoctyl titanate, and tetra-ethylhexyl titanate.

The process of claim 8 wherein the organotitanate is tetrabutyl titanate.
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15 sealant to a substrate conprising: a) primng said

substrate with a- -pri et conpri sing of from about 100. 1 parts by

wei ght to abou ““ﬁ“ |ght of : _(A) 100 parts by

wei ght of a |“m“§ thyl si | oxage 1 THIS SHEFTRAS BEEN!
capped W th no et*hyl®ani no- pr opyl| 20 di met RpryAGHDOXY! fhavi ng
the formul a: (NH err](CH err])[err] NH
Si(OCH[err])[err]O)[err]-(Si(CH[err])[err]O)x where x varies
from about 6 to about 12, (B) fromabout 0.1 to

about 20 rts, b an o anotlt ~havi ng the
fornul a: R)a p¥ocess rappIymgas ant ter@(s&g}{agq f:?mprxsmg wher e Rgi s a

hydrocarbon ragi calpriiamisdidf fuBSirake Wha@ﬁﬂheﬁc&aﬁmﬁg of &dHi about 100.1 parts by
b) curing said priner on sai-d substrate; and c) applying

thereto a room terrpwlahﬁjp@b?uﬂ BRhpartshyeweight efine 30 seal ant.

et or . under g, o oL i WERAL 81 SERF ool GreliSifloRa kol d sapped

~prepared and st or edyigh deimiaéel-aling/pophh-dintodfoxysifskyl | daving the formula:
Al'l of the United States Patents ref er?gge eré@,@l are hereby and 35

herewith specifically i M%Hﬁ%(@ﬁﬂﬁé(@@gﬂc@'h (Si(CH3),0-); "~ preparation of
Di met hyl ai | oxane O Q008" varie6 fidth bERIt% foSRohi P8 vessel,

and;
(B) from about 0.1 to about 20 parts by weight of an organotitanate having the
formula:
Ti(OR),
where Ris a hydr:)carbon radical having from 1 to about 8 carbon atoms;
b) ‘curing said primer on said substrate; and

©) applying thereto a room temperature vulcanizable silicone sealant.

heet Has Been Replaced

\\II\I\\ LI



&

gqui pped Wi th an agitator, heater, nitrogen purge, and a vacuum source

-7- was charged vmth 109 parts by weight dry acetone, 10 parts by
wei ght water, and 2 parts by wei ght Bentonite day quartz (Super Filtrol
gr ade #20) . These i ngredi ents were dé’ed at a noderate speed for 15
m nut es. To this m xture was added "1 parts by wei ght nolten nethyl

trimer 5 ( hsoVERTIBSS TWG ICOMFNERT PRINERIOOMEHOSTTION /FOR! IMPROVED ADHESTON! OF Ur €
rangi ng R0 STE00NE BASTTEMERSCIO GUBSTRATESUr s, at which tinme the

per cent age of unreacted trimer had been reduced to | ess than 5% At
this point, 1.3 parts by wei ht magne5| um oxi de and 1.0 parts by weight
cal ci ned di at omaceous X ‘ plosurs arged to reaction

m xture and m xed fq e ad..to 25
[err]C and filtered. A%%ta}@c ﬂ%ﬂﬁs Eb@ é&ﬁﬁbh@ﬁt Japidiye ¢ ﬁcﬁ}ﬁ g‘;e by

one I enov réact i
stri.ppi ng undefCRPOSiton comprising A, ﬁzm&&g&%’éﬂ* Qligqmer end
tenper at ure necappedcewdthd aminerdthfl-amino-propyl-dimethoxysiloxyl and an

organotitanate, a process for the manufacture thereof, and a process for
5 the use therewith said primer particularly suited for use with room
temperature vulcanizable silicone sealants.




Th| s resulted in the isolation of the dinethylsiloxane J{FPMMEN\TTSJEET

‘being cooled to 25 [err] C the dinethylsiloxane oligoner|ws anal yzed and {15
found to have a silanol level of 5 - 8 weight percent, B Vi dcbuityyi98]

10 cps, and a residual triner |evel.pelow 5 weight} percent. The
preparation was col orl ess. Preparation of
anm no- et hyl - am no- propyl - di net hoxy st opped di net byl si | oxane

ol i goner: A suik@hded rﬁaahwwm&swmx@wmlmw Wiatide o :%Mcaﬁa

heater, nitrogen vacuum source was charged wit 100 parts
by wei ght of dif r?ﬁ%ﬁ\/?‘gﬂfea@ orrer prepared as previ ously
descri bed, and was ﬂaébemmﬂ&ma{\éwp?@ tompesabire vuleagizable silicone

sol ution consi s w&hﬁ-d@ﬁw%ost hud baen ﬁchUBPE&Cent

Soliipefford?
wei gt acet o ARBRRREH E%etaa‘c?ﬂé = Fatedl, Bl dslosed A pRmerso

m nutes at a t esyitable Ufoe usemth Foofre rteinPeratsice  wnlcanizablen cpmpgmho?he
m xture was COoOldifp I—-Qingoa Rhanbtitdrlate gn&QC{%rléaﬂ%Wﬁ@yU\@' fint 4,332,844
hexanet hydi si | a char

ed_and m xe N nu m Xt ur e

was pl aced undeé n‘?fﬁ?mge‘WHut‘:Qg‘R%“ﬂﬁ g8s 2 Eﬁﬂi“’t rf@ﬂmms\s dlifane t o
room t enper at ur compound, an orgaﬁiwdrogémjhc:g\ comppoundnand \aer erganoiditani bl
wmshing with " CRHPrSves the ad {’%. t4en DR Tybhel andl sBRE “Then
applied with a clean dry cl | owi ng application of
the primer, ASTM 3H'heqaxﬁdnl(mhhedhektemtcspeulmﬁm)ss sapidlyreasingetweo
prepared. The component primer composition for room temperature vulcanizable

silicone elastomers comprising of from about 100.1 parts by weight to

about 120 parts by weight of:

15 (A) 100 parts bv weight of a low viscosity dimethylsiloxane
oligomer end - capped with amino-ethyl-amino-propyl-
dimethoxysiloxyl having the formula: |
(NH2(CH2)2NH(CH3)3 Si(OCH3)20-)2-(Si(CH3)20-)x
where x varies from about 6 to about 12,

20  and;
' (B) from about 0.1 to about 20 parts by weight of an organotitanate
having the formula:
__ Ti(OR)4
where R is a hydrocarbon radical having from 1 to about 8 carbon
25 atoms.,

The organotitanate is more preferably selected from the group consisting
of tetrabutyl titanate, tetramethyl titanate, tetraisopropyl titanate,
ethylmethyldibutyl titanate, tetraoctyl titanate, and tetra-ethylhexyl
titanate, and is most preferably tetrabutyl titanate. The range of

30 organotitanate ranges from about 0.1 to about 20 parts by weight in a
composition that has a total parts by weight composition of 100.1 parts by
weight to about 120 parts by weight, more preferably this range varies
from about 0.1 to about 10 parts by weight and most preferably this range
varies from about 0.1 to about 5 parts by weight.

35 The present invention also relates to a process for making a two

component rapidly curing primer for room temperature vulcanizable
silicone rubber elastomers comprising:
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a) reacting a low viscosity dimethylsiloxane oligomer with amino-
ethyl-amino-propyl-trimethoxysilane, forming therei:y a low
viscosity dimethyisiloxane oligomer end capped with amino-ethyi-
amino-propyl-dimethoxysiloxyl having the formula:
(NEip(CH2)2NH(CH))3)Si(0CH3)20-)2-(Si(CH3)20-)x

where x varies from about 6 to about 12;

'b) mixing therewith an organotitanate haﬁng the formula:

Ti(OR)4

where R is a hydrocarbon radical having from 1 to about 8 carbon
atoms.

The present invention further relates to a process for applyving a

sealant to a substrate comprising:

and;

a) priming said substrate with a primer comprising of from about

100.1 parts by weight to about 120 parts by weight of:

(A) 100 parts by weight of a low viscosity dimethylsiloxane
oligomer end capped with

dimethoxysiloxyl having the formula:

(NH2(CHg)oNH(CH2)3)Si(OCH3)20-)2-(Si(CH3)20-)x
where x varies from about 6 to about 12,

amino-ethyl-amino-propyl-

(B) from about 0.1 to about 20 parts by weight of an organotitanate
having the formula:

Ti(OR)4

where R is a hydrocarbon radical having from 1 to about 8 carbon atoms;

sealant.

b) curing said primer on said substrate; and
c) applying theréto a room temperature vulcanizable silicone

Thus the present invention relates to a composition of matter, a process
for preparing that composition, and a use for that composition.
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The present inventici relates to a s<:olventless3 3tw09Q:ompone§t
pﬁ'ﬂﬂ'%m@é&tmmmm vulcanizable.

ani no- et hy! - ani siicqneoggmpositions toi sebstoates sooyprEsingli ate tongandpalysitloxant i goner
aA\r/lcei r gggaL L Isl':‘by “RiciPped with lathindthyl-aminepréPyl dimethox¥#lSKfl and an

10

15

20

organoﬁlznaoé.cogsgtlh\éxe sﬁ;achl 2 %omposition provides a solventless
primer, that contains no volatile organic compounds as formulated, thus
providing an environmental benefit for its use as well as providing an
improved adhesion to various substrates. It is an additional benefit of the
composition of the present invention that it undergoes a rapid hydrolytic
cure after being applied to a substrate, such cure being sufficiently rapid
so that application of silicone room temperature vulcanizable sealants to a

substrate primed with composition of the present invention may proceed
immediately after the application of the primer. This is particularly
convenient in terms of eliminating a waiting period while the primer
cures. By solventless applicants define a concentration of volatile organic
matter that is below about 5 weight percent of the total weight of the
composition, preferably below about 1 weight percent, and most
preferably below about 0.25 weight percent.

Thus we now disclose, a solventless rapidly curing two component
primer for room temperature vulcanizable silicone elastomers
comprising:

(A) 100 parts by weight of a low viscosity dimethylsiloxane
oligomer end capped with amino-ethyl-amino-propyl-dimethoxysiloxy!
having the formulia:
(NH2(CH2)2NH(CH32)3)Si(OCH3)20-)2-(S{(CH3)20-)x
where x varies from about 6 to about 12, and

formula:

This Sheet Has Been Rerlaced
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(B) 0.1 to about 20 parts by weight of an organotitanate having the -
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where R is a hydrocarbon radical having from 1 to about 8 carbon atoms.
The primer composition thus varies from about 100.1 parts by weight

where 100 parts by weight are component (A) .and 0.1 parts by \«;eight are

parts by weight of component (B) to 120 parts by weight where 100 parts
by weight are component (A) and 20 parts by weiglit are component (B).
Compounds which are exemplary of the organotitanate and which are
preferred are: tetrabutyl titanate, tetramethyl titanate, tetraisopropyl
titanate, ethylmethyldibutyl titanate, tetraoctyl titanate, and tetra-
ethylhexyl titanate. The most preferred titanate is tetrabutyl titanate. The
organotitanate is more preferably selected from the group consisting of
tetrabutyl titanate, tetramethyl titanate, tetraisopropyl titanate,
ethylmethyldibutyl titanate, tetraoctyl titanate,” and tetra-ethylhexyl
titanate, and is most preferably tetrabutyl titanate. The range of
organotitanate ranges from about 0.1 to about 20 parts by weight in a
composition that has a total parts by weight composition of 100.1 parts by
weight to about 120 parts by weight, more preferably this range varies
from about 0.1 to about 10 parts by weight and most preferably this range
varies from about 0.1 to about § parts by weight. _

The present invention also relates to a process for making a two
component rapidly curing primer for room temperature vulcanizable
silicone rubber elastomers coniprising:

a) reacting a low viscosity dimethylsiloxane oligomer with amino-

ethyl-amino-propyl-trimethoxysilane, forming thereby a low

viscosity dimethylsiloxane oligomer end capped with amino-ethyl-
amino-propyl-dimethoxysiloxyl having the formula:

(NEH(CH2)sNH(CH2)3 SI(OCH3)20-)2-(S1(CH3)20-)x

where x varies from about 6 to about 12;
and

b) mixing therewith an organotitanate having the formula:
Ti(OR)g

where R is a hydrocarbon radical having from 1 to about 8 carbon
- atoms.

The present invention further relates to a process for applying a
sealant to a substrate comprising:

a) priming said substrate with a pnmet comprising of from about
100.1 parts by weight to about 120 parts by weight of:

I,
trLal




parts by weight am no-ethyl-anino-propyl -di methoxy stoppeg v " ey N—
‘di met hyl si | oxane ol i goner, the hydrolysis rate increased %@:ﬂiihééiv%}ﬁim QI@'EET
where substrate primng was not practical by the nethod usedl in the
previous tests. Other methods of prining presently avail abl & of7yety 1987be
devel oped may render higher levels of organotitanate suitéable for use in

primng fornul ati ons. Expl anation df-results: 15 : conestve
failure is defined as a splitting of the sealant within t he _seal ant

| ayer itself, substantially down the m ddle when the sanple is pul | ed
to destruction. Adﬁ@si‘?& P UPE YEighY gf |4 dewo visoRaity e ylsioxane adhere

to a substrate whepligoineed temddestapped on.wiﬂasecinmilmot-élhyr-e&ﬁkd.?m yi-
presented in experigiReito .agm : ﬂ@f&rﬁh&lﬁere was essentia If no 20
adhesive failure, kj&ﬁ‘ile‘# &B‘F@Eﬁre Y esive failure, indicating the
success of the pri _ )7 )2Pg-EHGEIDEPDxof the seal ant

to the prirfer and twhemen weried frohheboutifsta gbomt 1Zphesi ve fail ure thus
indicates a fapjgre of the sealant within the sealant |ayer as

di sti ngui shed m what the seal ant._may be bonded to in terns of
subst r gt e or pri mer{d)%mm a.%out H.l to 1about 20 p_ax-ts by weight of an organotitanate
having the formula:
Ti(OR)4
10 where Ris a hydrocarbon radical having from 1 to about 8 carbon atoms;:
b) curing said primer on said substrate; and

©) applying thereto a room temperature vulcanizablé silicone
scalant. :

The present invention furthér relates to a process for applying a
15  scalant to a substrate comprising;:
a) priming said substrate with a primer comprising of from about
100.1 parts by weight to about 120 parts by weight of:
(A) 100 parts by weight of a low viscosity dimethylsiloxane
oligomer end capped with amino-ethyl-amino-propyi-
20 dimethoxysiloxyl having the formula: -
(NE(CHg)oNH(CH))3 Si(OCTH3)20-)2-(Si(CHa)y0-)y .
where x varies from about 6 to about 12,
and;
(B) from about 0.1 to about 20 parts by weight of an organotitanate
25 . having the formula:
| Ti(OR)4
where R is a hydrocarbon radical having from 1 t about 8 carbon atoms;
b) curing said primer on said substrate; and
c) applying thereto a room temperature vulcanizable silicone
30 sealant. ' .

Because this formulation’is highly sensitive to the presence of
water, undergoing a rapid hydrolytically catalyzed cure, it should be
prepared and stored under essentially anhydrous conditions.

All of the United States Patents referenced herein are herebv and

35  herewith specifically incorporated by reference. '
Experimental
Preprzation of Dimrethrylriloane Olgomer: A suitable reaction vessel,
juipped veith an agitator, heater, idtrogen purge, and s vacuum source




C ains Havi n-g described the invention that which is cl g

rllt:

Tapidly curing two conponent primner conposition for room Ruiéim{&“é‘bﬂ?{a%HEm

vul cani zabl e silicone etastenrers conprising of from abou

wei ght to m arts by weight of: (A
wei ght of aI, mnmms’mm@rret hyl si | Ox‘grfe ol i goner end ¢a

wi t h ani no- et hyl - @m #o- | - di met hoxysil oxyl having th

1%

rO0 1 parts by

A9 1997 by

ppeh
.o mil g
(NH[err](CH[err])[err]NH(CH[err])[err Si(OCH err])[err]Ot)[err]-(Si(CH err

==

Yerr]O)[err] where x& es from about
and, (B)

organotitanate, haying t fornul a:

5—to--about—12;
fromabout 0.1 to about 20 parts by weight of an

t he
Ti (OR) [ erifaving described the inventipn:that which in clajredisar bon radi cal having from 1

to about g carPoppRilY Buring two component primer composition for room temperature

vulcanizable silicone elastomers comprising of from about 100 1 parts by weight to
about 120 parts by weight of:
(A) 100 parts by weight of a low viscosity dimethylsiloxane oligomer end capped
' with amino-ethyl-amino-propyl-dimethoxysiloxyl having the formula:
(NH,(CH,),NH(CH,); Si(OCHy),0-),-(Si(CH,),0-),
_ where x varies. from about 6 to about 12,
and;

(B) from about 0.1 to about 20 parts by weight of an organotitanate having the
formula:

Ti(OR),

where R is a hydrocarbon radical having from 1 to about 8 carbon atoms.

The composition of claim 1 wherein the organotitanate is selected from the group
consisting of tetrabutyl titanate, tetramethyl titanate, tetraisopropyl titanate,
ethylmethyldibutyl titanate, tetraoctyl titanate, and tetra-ethylhexyl titanate.

The composition of claim 1 wherein the quantity of the organotitanate ranges from
about 0.1 parts by weight to about 10 parts by weight.

The composition of claim 1 wherein the quantity of the organotitanate ranges from
about 0.1 parts by weight to about 5 parts by weight and wherein the organotitanate
is selected from the group consisting of tetrabutyl titanate, tetramethyl titanate,

tetraisopropyl titanate, ethylmethyldibutyl titanate, tetraoctyl
tetra-ethylhexyl titanate.

titanate, and

The composition of claim 4 wherein the organotitanate is tetrabutyl titanate.



;2. The conposition of claim1 V\/nerﬁmmm‘“ ﬁmnmana @?ﬁg@éﬁﬁﬁfeﬁ{ﬁm m
Eh;a group - consi sting of tethlm‘éhl a'rrEt‘h'y'I"“ﬂTa' '
etrai sopropy [ bt hy thyl di butyl titang r tyl
titanate, and tety gﬂgtﬁg}%@@ BFENcmate : The cohpps e‘t? %)z\b ’@9‘? A

1 wherein the quantit orgadoti tdhate ranges from L_
parts by weight to about 10 parts by weight. 4. The conposition of
claim1l wherein the quantity of the organotitanate ra

about 0. 1 6par t A PFPCRRS @nmwgmwmﬁewevlvv@angwn@%a fmfﬁ temperature

organoti t anat e yyjcanizable silicéné ﬂlﬂb@? Rfastonti IcBMpASIAY B AT BBt @O parts by
tetrabutyl titanate, tetraneth t|t t et rai sopropyl

titanate, et hyI"\"&i@M}? abeii g0 r}‘tt"gt raoctyl titanate, and

tetra-ethyl hexyd) ti traacing 100 parts bﬁweught amaowmytdumethmémbm dligémenedtizi n

t he organotltanatelstet{ X\ f}ﬂ ﬁ-.

REPLACEVENT SHEET  amino-e hyi-a o-propy methoxysilane, forming thereby a low viscosity
dimethylisiloxane o|_|gomer end capped with amino-ethyi-amino-propyl-

dimethoxysiloxyl having the formula:

il

(NH,(CH,),;NH(CH,) SKOCH,),0-),(SI(SH,),0-),

where x varies from about 6 fo 12;
and

b) mixing th_ere_with from about 0.1 to about 20 parts by weight of an organotitante
having the formula: |

- Ti(OR),,
where R is a hydrocarbon radical having from 1 to about 8 carbon atoms.

7. The process of claim 6 wherein the organotitanate is selected from the group
consisting of tetrabutyl titanate, tetramethyl ftitanate, tetraisopropyl titanate,
ethyimethyldibutyl titanate, tetraoctyl titanate, and tetra-ethylhexyi titanate.

8. The process of claim 7 wherein the organofitanate is tetrabutyl titanate.

9. A process for applying a sealant to a substrate comprising:
a) priming said substrate with a primer comprising from about 100.1 parts by
weight to about 120 parts by weight of:
(A) 100 parts by weight of a low viscosity dimenthylsiloxane oligomer end capped
with ammo-ethyl-ammo-propyl-dlmethoxyslloxyl having the formula:

(NHz(CHz)zNH(CHz) Si(OCHz)zo‘)g'(Si(CHa) O-)x

where x varies from about 6 to 12,

heet Has Been Replaced
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6. A process for nmaking a two conponent rapidly curing (d [P o) ;

tenperature vul cani zabl'e silicone rubber el astoners conpri SWACH‘W?)%ET

about wei ght to about 120 parts by wgi dht of:

a) reacti-H mmlﬂm ight of a | ow viscosity dinetHylisifl @xase 1997
ISR . :

ol i gomer " swith am no-ethyl:an no-propyl - di netjhexysi | ane,
form ng thereby a | ow vi STosi ty di net hysi | oMarie=otgomer—end
capped wi th am no- et hyl - am no- propyl - di met Boxysi | oxyl

havi ng the for a:
(NH[err]('Cl—l[er;;}‘lgj'[err]NH(CJ—l[err])[erarASi (OCI-l[e_rrl“))t[err]O)[err]-(Si (CH err]
Y[err]O)[err] (B) from about 0.1 tajabout 20 parts by weighhefanengasottanateohaving the  and
b) m Xi ng ther ewWgddhyfet Om about 0.1 to about 20 parts by weight of an
organotitanate having the fornmula: . - Ti(OR 4

where R is a hydrocarbon radical having from1l to about 8 carbon atons.

7. The process of claipppfywherein the organotitanate is selected from

t he group consisting of tetrabutyl titanate, tetranethyl titanate,
tetrai sopropyl titanate, .

where R is a hydrocarbon radical having from 1 to about 8 carbon atoms;

b) curing said primer on said substrate; and
c) . applying thereto a room temperature vulcanizable silicone sealant.




ethyl met hyl di'butyl titanate, tetraoctyl titanate, and tetra-ethyl hexyl

titanate. 8. The process of claim7 wherein the organotitanate is
t'et rabutyl titanate. 9. A process for applying a <Q?PPRPFE T
substrate conpri sing: a) primng said substrgt -EML

N

conprising fromabout 100.1 parts by weijght

parts by wei ght of: - (A 100 partas by wei ght off q |i§«ﬂﬁpﬁ@lt
di ment hyl si | oxane ol i goner end T capped wijt |
am no- et hyl - am no- propyl - di net hoxysi | oxyl having the
formul a:

(NH err](CH err])[err]NH(CH err])[err]Si(OCH err])[err]O)[err]-(Si(CH err]
Jlerr]O)[err] a) - reactidieaClow Wischbsity Himethylbitoxané dligothér with amino-ethyl-

amino-propyl-trimethoxysilane, forming thereby a low viscosity

dimethylsiloxane oligomer end capped with amino-ethyl-amino-propyl-
dimethoxysiloxyl having the formula:
(NH,(CH,),NH(CH,),Si(OCH,),0-),-(Si(CH,),0-)x
where x varies from about 6 to about 12,
and
b) mixing therewith an organotitanate having the formula:

Ti(OR),

. where R is a hydrocarbon radical having from 1 to about 8 carbon atoms.

The present invention further relates to a process for applymg a sealant to a
substrate comprising:
' a) priming said substrate with a primer comprising of from about 100.1 parts
by weight to about 120 by weight of:
(A) 100 parts by weight of a low viscosity dimethylsiloxane oligomer end
capped with amino-ethyl-amino-propyl-dimethoxysiloxyl having the formula:
(NH,(CH,),NH(CH,);Si(OCH;),0-),-(Si(CH,),0-)x
where x varies from about 6 to about 12,

(B) from about 0.1 to about 20 parts by weight of an organotitanate having
the formula:

Ti(OR),
where R is a hydrocarbon radical having from 1 to about 8 carbon atoms;
b) curing said primer on said substrate; and
c) applying thereto a room temperature vulcanizable silicone sealant.
Thus the present invention relates to a composition of matter, a process for preparing that
composition, and a use for that composition.
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Detailed Description of the Invention

The present invention relates to a solventless two component primer for improving
the adhesion of room temperature vulcanizable silicone compositions to substrates
comprising an organopolysiloxane endcapped with amino-ethyl-amino-propyl
dimethoxysiloxyl and an organotitanate. Further such a composition provides a
solventless primer, that contains no volatile organic compounds as formulated, thus
providing an environmental benefit for its use as well as providing an improved adhesion
to various substrates. It is an additional benefit of the composition of the present
invention that it undergoes a rapid hydrolytic cure after being applied to a substrate, such
cure being sufficiently rapid so that application of silicone room temperature vulcanizable
sealants to a substrate primed with composition of the present invention may proceed
irnmediatély after the application of the primer. This is particularly convenient in terms
of eliminating a waiting period while the primer cures. By solventless applicants define
a concentration of volatile organic matter that is below about 5 weight percent of the total
weight of the composition, preferably below about 1 weight percent and most preferably
below about 0.25 weight percent.

Thus we now disclose, a solventless rapidly curing two component primer for
room temperature vulcanizable silicone elastomers comprising:

(A) 100 parts by weight of a low viscosity dimethylsiloxane oligomer end capped
with amino-ethyl-amino-propyl-dimethoxysiloxyl having the formula:

CNHz(CHz)zNH(CHz)sSI(OCHs)zO-)z-(Sl(CHs)zO-)x
where x varies from about 6 to 12, and
(B) 0.1 to about 20 parts by weight of an organotitanate havmg the formula:
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A process for making a two component rapidly curing primer for room

temperature vulcanizable silicone rubber elastomers comprising of from about
100.1 parts by weight to about 120 parts by weight of:

a)

and
b)

reacting 100 parts by weight of a low viscosity dimethylsiloxane oligomer

with amino-ethyl-amino-propyl-dimethoxysilane, forming thereby a low

viscosity dimethysiloxane oligomer end capped with amino-ethyl-amino-

propyl-dimethoxysiloxyl having the formula:
(NH,(CH,),NH(CH,);81(OCH;),0-),-(Si(CH,),0-)x

where x varies from about 6 to 12;

mixing therewith from about 0.1 to about 20 parts by weight of an
organotitanate having the formula:

Ti(OR),
where R is a hydrocarbon radical having from 1 to about 8 carbon atoms.

The process of claim 6 wherein the organotitanate is selected from the group
consisting of tetrabutyl titanate, tetramethyl titanate, tetraisopropyl titanate,
ethylmethyldibutyl titanate, tetraoctyl titanate, and tetra-ethylhexyl titanate.

The process of claim 7 wherein the organotitanate is tetrabutyl titanate.

A process for applying a sealant to a substrate comprising:

a)

(A)

priming said substrate with a primer comprising from about 100.1 parts by
weight to about 120 parts by weight of:

100 parts by weight of a low viscosity dimenthylsiloxane oligomer end
capped with amino-ethyl-amino-propyl-dimethoxysiloxyl having the
formula:

(NH,(CH,),NH(CH,),8i(OCHS,),0-),-(Si(CH;),0-)x

where x varies from about 6 to 12,



