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*Gooooz* TITLE OF THE | NVENTI ON RTV O ganopol ysi | oxane Conpositions

BACKGRO%MMM@WMN@ ENTION Field of the Invention This invention relates -
to room ul cani zabl e (RTV) organopol ysil oxane conpositions :

V\:hl ch are—readily——vul cani zabl e with noisture in the %} Noyambes2R08ubbery
stoners and nore particularly, to such RTV conpositions which are '

vulcanlzwmmﬁm"MWﬂmmm bery el astonmers having inproved water '

| Mersi o nd thernoresistant jdhesion to substrates which are
ot herw se difbbeult to bond.. P Adr GaePiNENtTon 00M t enperat ure

vul cani zabl e (RTV) organoponS|rﬁxaﬁé“tﬁﬁﬁ6§rfrﬁﬁ§*"6he-part RTV silicone
conposi tions are. well knoRfV Ghgaeopolpsilokane GemP@sbEERNSin the absence

- of noisture. Wien it is desired to cure the conposition, the package is
opened and the conposition is applied to any desired site whereupon it

reacts with noisture in the air and cures into a rubbery el astoner. Early--'

- RTV or ganopol ysi | oxane conpositions were conprised of .a

silanol -term nated pol yner, an acyloxy crosslinking agent and a tin
catal yst. Al koxy functional type conpositions were then devel oped. Mre
illustratively, N tzsche and BAckcROBND, 085 THR4INVENTDONS a silicone

rubber conposition conprising a_di organopol ysil oxane having a
P Field of q%e In %ntlon 9 poly 9

This inventlon-relates to room temperature vulcanizable
S (RTV) organopolysiloxane compositions which are'readiiy_

Q / valcanizable with moisture in the air to form rubbery
élastomers and more particularly, to such RTV compositions
which are vulcanizable into rubbery elastomers having
improved water immersion-resistant and thermoresistant

adhesion to substrates which are otherwise difficult to
bo nd o .

Of prior art room temperature vulcanizable (RTV)
organopolysiloxane compositions, one-part RIV silicone
compositions are well known. These compositions are stored
in the absence of moisture. When it is desired to cure the

.composition, the package is opened and the composition is
applied to'any.desired site whereupon it reacts with
moisture in the air and cures into a rubbery elastomer.

Early RTV organopolysiloxane compositions were

- ) comprised of a silanol—terminated'polymer, an acyloxy
crosslinking ageht and a tin catalyst. Alkoxy functional
type compositions were then developed. Morxe illnstratively,
Nitzsche and Wick USP 3,065,194 discloses a silicone rubber
comp031tlon comprising a dlorganopoly51loxane having a
“silanol end-blocking group, an alkoxy functional cross-
linking agent, and a metal salt of a chelate organometallic
compound serving as a crosslinking catalyst. Other one-part
alkoxy functional RTV compositions include a composition of
a silanol end-blocked diorganopolysiloxane premixed with a
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~disclosed.are lik

sttanot—end=btocking—group, —an—atkoxy—functionat—cross=—1i nki ng agent, and
a metal salt of a chelate organonmetallic conpound serving as a o
crosslinking catal yst.. G her one-part daLroxK Lugctlonal RFV anp05|t|ons
i ntl ude a conposition of a silanol en ocke I or ganopol ysi | oxane

preni xed V\nt[\rpa 23 Novermber 2006 2 crosslinking catal4PstogEtgr $89&sed in
Brown et al. USP 3,161,614 and a conposition conprising an al koxy .
end- bl ocked |inear siloxane polynmer and a solid catalyst as disclosed in
Cooper et al. USP 3, 383,355. Furthernore, USP 3,499,859 discloses a

hydr ocar boxy end- bl ocked diorganopolysilo%ane pol ymer and a

nmet al - cont ai ni ng curlng catal yst used in conbination with boron nitride.
Cooper et al ., QUSSsligking cptalystc|assedsglesapobd tBravrcerprlsi B§Pa m xt ure
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: (F| units and a linear siloxane having a chemically non-

functional inert end-blocking unit at one end and a di- or
tri-functional end-blocking unit at another end, a catalyst,
and a crosslinking agent. Brown et al. USP 3,122,522
discloses an organopolysiloxane intermediate containing
cellosolvoxyl blehdable with a catalyst. Weyenberg USP
3,175,993 discloses an organepolysiloxane intermediate end
blocked with an alkoxylated silcarbane group together with a
catalyst. '
However, the aforementioned catalysts are
' dlsadvantageous in these alkoxy systems, and the titanium
salts disclosed are likely to gel and give rise to an
undesirable viscosity increase during mixing and long-term
- : storage prior to use..

C'; " As solutlons to these problems, Smlth and Hamilton USP
3,689,454 and 3,779,986, Weyenberg USP 3,294,739 and
3,334,067, and Clark et al. USP 3,719,635 disclose alkoxy-

_curable compositions utilizing titanium ester chelate
-catalysts instead of the metal salts of the aforementioned
patents. The'titenium chelate catalysts serve to control
gelation and control an undesirable viscosity increase
during mixing:and storage for a long term of 1 or 2 years.
More Specifically; in conjunction with the one-part type
alkoxy RTV composition, Weyenberqg USP 3,294,739 and
3,334,067 disclose titanium chelate catalysts which are
advantageously used to prepare approprlate curable
compositions.

These prlor art RTV organopolysiloxane compositions,
however, have problems in adhesion to aluminum stocks which



As__solutions to these problens, Smth and Ham Iton USP 3, 689, 454 and
3,779, 986, Weyenberg USP 3, 294, 739 and 3,334,067, and Clark et al. USP
3,719, 635 discl ose al’koxy- .curable conpositions utilizing titaniumester
chelate catalysts instead of the netal salts of the aforenentioned
patents. The titaniumchelate catalysts serve to contr &P Noyemhei #96and
control an undesirable viscosity increase during mxing and storage for a
long termof 1 or 2 years. More specifically, in conjunction with the
one-part type al koxy RTV conposition, Wyenberg USP 3, 294, 739 and

3, 334,067 disclose titaniumchel ate cataBysts which are advantageously
used to prepare appropriate curable conpositions. These prior art RTV
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difficult-to- bm%fietmr@é_%aw s%fbstm%egeﬁﬁféﬁynﬂu %%@ﬁy%ﬂﬁapé&a&’ use,

for exanple, fluoro-resin coated steel ~ strips and acrylic
ieIectrodep03|téﬂd§58§?a§t?$$ﬁ forp&xapPdRal FLUPFRTHRST IS coatrd ghaehat er
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i nvention is to provi ysI| oxane "com
into a cured p on is unsatlsfactory. An 1mprovement 1n these

(%% problems is thus desired.

SUMMARY OF THE INVENTION

An object of the invention is to provide an RTV organo-
polysiloxane composition which cures into a cured product
capable of forming a satisfactory bond to difficult-to-bond
substrates such as surface treated aluminum meﬁbers; fluoro~
resin coated steel strips and aérylic resin electrodeposited
steel strips while the bond is resistant to heat and water
Jimmersion.

We have found that by blénding an organopolysiloxane of
“the following general formula (1), a silane of the following
general formula (2), surface treated calcium carbonate, and
(“ a condensation catalyst, there is obtained an RTV organo-

. polysiloxane composition of the dealcoholy31s one-part type
which cures into a cured product capable of forming a
satisfactory bond to difficult—to-bdnd substrates such as
.surface treated aluminum members, fluoro-resin cdated steel
strips and acrylic resin electrodeposited steel strips
without a need for a primer. The cured product maintains a
highly heat-resistant and water immersion-resistant bond.
The composition is shelf stable.

. Therefore, the present invention provides a room
'temperature vulcanizable (RTV) organopolysiloxane
composition cbmprising (A) an organopolysiloxane of the
following general formula (1), (B) a silane of the following
general formula (2), (C) calcium Cafbonate surface treated
with a carboxylic acid having a melting point of at least
100°C,.and (D) a cOndensation catalyst. '



cagéble of formng a satisfactory bond to difficult-to-bond substrates

uch as surface treated al um num nenbers; fluoro- resin coated steel strips
-and acrylic-resin eléctrodeposited steel strips while the bond is
resistant to heat and water irmmersion. W have found that-by bl ending an
or ganopol ysi |l oxane of the follow ng general fornula (43 Noxergberz986of t he
followng general formula (2), surface treated cal cium carbonate, and a
condensation catalyst, there is obtained an RTV organo- polysiloxane
conposition of the deal coholysis one-part type which cures into a cured
product capable of formng a satisfactory bond to difficult-to-bond
substrates such as ..surface treated al um num nenbers, fluoro-resin coated
steel strips and acrylic resin el ectrodeposited steel strips wthout a
need for a prinmer. The cured product nmaintains a highly heat-resistant and
wat er i nmersion-resi stant bond. The conposition is shelf stable.

Therefore, the present |nven§|on provi des a room tenperature vul cani zable
(RTV) organopol ¥ Ioﬂ&ne cdpposi tion conprising (A an organopol ysil oxane
of the fqllomnd ? fgrn% gﬁr (B) a silane of thelApl|ow ng

gener al @bﬁﬁmha5% (ﬁ% Ici'Um &t bonate surface treated with a
carboxyl ic. acid havingta nelting point of at |east 100C, and (D) a

condensation catalyst. 4 23 Novenber 2006 RR Rt R2 1 I | n (1A (R3O 3.n
SIO-(i 10~ S-(OR3)3-n R R R RRn
. . R2 . Rl R[ .R2n .
. |.n. | : I_ lﬁ_ 3 (IB)
( (R30)3-n"“5i_”(CHz)d-(Sio)m-l’—?‘—“(CHz)d—Sl (OR%)3,4 :
. . [l{l Rl :

1 2 : . -
R° and R® are independently selected from substituted or
unsubstituted monovalent hydrocarbon groups /[ R’ is a methyl

ethyl propyl, butyl or vianyl group, letter m is a positive

integer, d is an integer of Ilto 10, and n is equal to 0 or
1.
RS
< Ij
(RO),,-Si

ce- (2)

4 -

R" 1s a methyl ethyl propyl butyl or wvinyl group, R®
15 a substltuted ox- unsubstltuted monovalent hydrocarbon
group, and letter a is equal to 0 or 1.

DETAILED DESCRIPTION _OF THE INVENTION

A first component (A) of the RTV organopoly511oxane
composn.tlon of the invention is an organopolysiloxane of the
following . general formula ( 1).
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arei

hydr ocar bon groups,” ‘R3-is a methyl, ethyl, propyl; butyl or vi nyl

(RRO3 n Si-(CHR)d (SIOmMi_r (CH2)d-SI-(OR3)3-n"(1B) R R Rl and RZ
ndependently selected fronisubstituted or unsubstituted nonoval ent

gr oup,

letter mis a positive i nteger, d is an integer of to 10, and n is equal
or Rs (R40), -Si - (2) J, R4 is a nethyl, eth?ﬁfkwpﬂﬁ#i2mﬁhtyl or
group, Rs |s a substituted oﬂEUnsubstituted nonoval ent hydr ocar bon

to O
Vi nyl

group, and letter ais equal to O or 1_ DETAI LED DESCRI PTI ON OF THE
| NVENTI ON A first component (A) of the RTV organopolysil oxane
of the invention is an organopol ysil oxane of the

(D
(1A)

(SI(i)mt-Sl-(CH2)d-Si

conposition
fol | owi ng. genera

fornmul a

23 Novenber 2006 4a 3 R2n R R23 (RO3-n Sioionst--(OR)3-n

R (I' RzRI RI' R2 nn3(RO3-n St (CH)d

(OR3)3-n (1B) Rt at wherein R and R2, which may

be identical or different, are selected from substituted or unsubstituted

nonoval ent hydrocarbon groups, R3 is a nethyl, ethyl, propyl, butyl

)

RZ R! R?
] |
(R30>3-..——Sio-_<§i0)m—'3i—-<0R3>3-,, (14)
R2 R! R! ' R2 -
R | I 1" s .
(R 0)3-n—Sl“(CH'z)a—(in)m-r?l—(Cﬂy)d“Sr‘(OR )a (1B)

Rl- Rl

wherein R! and R?*, which may be identical or different, are

Selectéd'from substituted or unsubstituted monovalent

- hydrocarbon groups, R’ is a methyl, ethyl, propyl, butyl or

vinyl group, letter m is a positive integer, d is an integer
of - 1tb 10, and n is equal to 0 or 1.
' In formula (1), each of R* and R® is a substituted or

'dnShbstituted monovalent hydrocarbon. -group, preferably

_ having 1 to 10 carbon atoms, more preferably 1 to 8 carbon

'atoms, for example, alkyl groups such as methyl, ‘ethyl,
propyl butyl, and hexyl, aryl groups such as phenyl and-

or



vinyl group, letter mis a positive integer, d is an integer of - Ito 10,
and n is equal to O or 1 in fornmula (1), each of R and R2 is a substituted
or : unsubstituted nonoval ent hydrocarbon. -group, preferably having 1 to 10 -
carbon atons, nore preferably | to 8 carbon atons, for exanple - al kyl "
groups such as nethyl, ethyl, propyl, butyl, and hexy?3 Navember2006s such
as phenyl and 23 Novenber 2006 5 tolyl, aralkyl groups such as vinyl,
allyl, butenyl, benzyl and 2- phenylethyl and substituted ones of these
groups wherein some or all of the hydrogen atons each attached to a
carbon atom are replaced by hal ogen ato and cyano groups, such as

chl oromet hylcolyi f ldeed 10@)flo,up§ng exanges hy. 1 qll}lhesi)%’te Ehyi)en dykhgnyl ,

Vi nyl , andtrlél or.o | "are Breferred eferre ecause
of the ease 3} g éhiiég ﬁ'tﬁ@ oFBQﬁBbBP?%quﬁ&ﬁNQf Nhe§§ greupst i t uent
sel ect ed frcwhenéumgﬁanqoomomiusbfnghefhy&t&qén £idns eanOﬁxkachQ@tM$i§nd
vinyl. Lettekafhdd Alba '&tr%g%gﬂfaceht By Ralgée%art ea{tqiu!hsy d 53388 Ogg,%lm%,x ane.

because of the ease of synthe and
Letter n is g &@Odftomfth}’%ntfhélu@?%mmdl,ysaﬂ%x:arﬁeoeth:?br moa (1) is

" an organopolt;&mde),xmhyhavpmgngldln@fltréﬁ&r\%lﬂﬂﬂmb%B pak o The

or ganopol y- ha unc I ona er erred from the
st andpoi nt ﬁfsﬁ%&?}% Fettggr for ep és@ﬁ? ?‘T'{Fé{nd’fecémﬁégf’éetBF ease of

pol ymeri zat |'~%)ﬁ‘t‘19§3f§ p’és ithey erpanepgelys prefanabl R nstdne;\ﬂm*tg&u@htSO to :
2,000, mor e sulelcaeablakoi0@nb0gkoRR0oROMRL Iy YAMRNAYS oRhy1 Y BEGSHLY and -

ease of working, The grgagopolysiToxane of

(et . Letter d is an integer of “lto 10, preferably-equal to
0 or 2 because of the ease of synthesis and the cost of the
organopolysiloxane. Letter n is equal to 0 or L. Thén the
organopoly31loxane of. formula (1) is an organopoly51loxane
having a di- or trifunctional terminal. The organopoly-
‘siloxane having a difunctional terminal is preferred from
the standpoint of storage. .

Letter m representative of a degree of polymerization

is a positive integer, preférably in the range of 50 to
2,000, more preferably 300 to-1,000 from the standpoints of
viscosity and ease of working. The organcpolysiloxane of
formula (1) preferably has a viscosity of 50 to 1,000,000

cs, more preferably 5,000 to 100,000 cs at 25°C.

——.
Raties

Examples of the organopolysiloxane of formula (1) are
given below by chemical formulae.

Me
(MeO),-($i0),-—Si~<0Me),
Me

Me Me Me
. (MeO);—S10—-(810),—-Sl- (OMe),
Me

l\;[e Ph _

. . |

(MGO);"SlO“(?lO),“(?iO)q*Si"(OM&)J
Me Ph



fornmula (1) preferably has .a.viscosity 50 to 1,000,000 cs, nore
preferably 5,000 to 100,000 cs at 25C. Exanples of t he organopol ysi | oxane
of fornmula (1) are given below by chemcal formulae. M (MO;

(AO,-Si _(Ow), MM MM I (W)1 2-SS0(S0O,-Si--(Ow)= M M Ph
(NEO)B s|0(s|o)p (SiO,-Si-(0Ove)3 M rh 23 Noverber  20Mveribpe20R5 Me e
11 (MOz-SIO(SiOo0 (SlO)q Si-(Ov)z M &H4CF3 M Ph

(MO 3-SIO0 (SO, (SI QSi-(Ow)3 M CHCH M (MO3-SIiO(CH2)2-(Si0)p
(CH2)z--Si-(QOwe) 3 M M M (MO2-Sig-(CH2)z-(SiOp (CH2-Si-(Owe)z
* - e e e ke
| (MeO):~Si0~(Si0),~(Si0)~Si~(OMe).
Me é},H.CF;
_ Lfe' I:h
(MeO)s""SiO"(?iO)p'-(?iO)q-Si"(OMB)J
Me CH=CH;
. B{ie : :
(Meo)x“SiO“(CHl)z"(?iO)p—(CHz)r"Si—(OMe);
Me
C , | ' . l\'/[e l\'/Ie l\l/[e
’ (Meo)z_SiO‘(Cfiz)z*(?iO)p—(CHz)z"'Si"(OMe)z
- Me
_ B:Ie ll’h
Meo)r‘SiO"(CHz)z“'(?io)p"(?io)qf(C}II)z—S_i—(OMe)a
Me Me

Note that Me is methyl, Ph is phenyl, letters p and q
are positive integers, and p (in case of the formulae which
do not show “q”) or the sum of p + q (in case of the
formulae which show “q~”) is an integer corresponding to m.

A second component (B) is a silane of the following
general formula (2):

RS
l a
(R0),, -Si -e- (2)

wherein R' is a methyl, ethyl, propyl, butyl or vinyl group,
R® is a substituted or unsubstituted monovalent hydrocarbon
group, and letter a is equal to 0 or 1.

In formula (2), R' is a methyl, ethyl, propyl, butyl or
vinyl group, and R'O is a hydrolyzable group. R® is a
substituted or unsubstituted monovalent hydrocarbon group as
defined for R' in formula (1). For the ease of synthesis, R®
is preferably selected from alkyl groups of 1 to 8 carbon
atoms and alkenyl groups of 2 to 10 carbon atoms, typically



Mo _Ph__ ( MeQ-3--Si-O{(-CHz2} 2SO p—(SHO4—(CH23z-Si - (OMe) 3 Me Me Note that He
is methyl, Ph is phenyl, letters p and q are positive integers, and p (in
case of the fornmul ae which do not show "q") or the sumof p + q (in case
of. the formulae which show "q") is an integer corresponding to m A second
conponent (B) is a silane of the followi ng general fo2¥hioderpbgr2008 | a
(RAO4_,-Si (2) wherein R4 is a nethyl, ethyl, propyl, butyl or vinyl
group, R5 is a substituted or unsubstituted nonoval ent hydrocarbon group,
and letter ais equal to O or 1. In fornula (2), R . is a nethyl, ethyl,
propyl, butyl or vinyl group, and WO is4a hydrolyzable group. R5 is a
substituted or unsubstituted nongoval ent hydrocarbon group as defined for
R in formula Rerhykorethel ead@yds, apfit ARRREL: RIeYHer i BNl sk bt
fromal kyl groyps of 1 to 8 carbon atons and al kenyl groups of 2 to 10
carbon atons, typically 23 Novenber 2006 _7 nethyl, ethyl, vinyl, and
phenyl. Letter ais Ih&éﬁ?‘?’bl‘(? cﬁxamfiefsl PGSFP%’[?%"@X&%F&EH‘H#XI h&)si | ane
of fornmula (2) inclotedelkbdkysdlsnesnsachua$ methpdttnimethoryhbXyse) ane,
vinyl tri met hoxysi ; et h ' {m$§,h i e il ane,
tetranethoxysi*gﬁ ,Q?%?gaet 5§#§iaéng§¥ﬁ¥£?€§%$opo %é}ﬁg%é,hgggyf
3- chl or opr opy| t45iRENABYG51aRGe tefFgmethoxysilane, tetraethoxysilane,
tetrapropoxysilane, and 3-chloropropyltrimethoxysilane, and
partial hydrolysates of these organic silicon compounds.

The silane (B) is preferably used in an amount of 0.1
to 20 parts, more preferably 0.5 to 5 parts by weight per
100 parts by weight of the organopolysiloxane (A). A
composition containing less than 0.1 part of the silane (B)
on this basis would become short of curing whereas a |
composition containing more than 20 part of the silane (B)
would cure into a hard product which loses the sealant -
function.

A third component (C) is calcium carbonate which has
been surface treated with a carboxylic acid having a melting
point of at least 100°C, preferably at least 150°C. Better
adhesion is achieved by using calcium carbonate with a mean
particle size of 0.01 to 0.2 pm and/or surface treating the
calcium carbonate with 1 to 2.5% by weight the carboxylic
acid.

¢ . Preferably calcium carbonate has a mean particle size
of 0.01 to 0.2 ym, more preferably 0.02 to 0.1 ym. Calcium
carbonate particles with a size of less than 0.01 uym tend to
agglomerate whereas particles with a size of more than 0.2
" pm would detract from the mechanical properties of rubber.
The type of the surface treating agent is not critical
insofar as it is a carboxylic acid having a melting point of
at least 100°C. Typical treating agents are rhodinic acid,
abietic acid, dehydroabietic acid, and saturated fatty
acids, represented by CH, ,COOH, having a melting point of
at least 100°C. These treating agents may be used alone or
in admixture of two or more. Abietic acid and
dehydroabietic acid are preferred.
The amount of the treating agent is preferably 1 to
2.5%, more preferably 1.8 to 2.3% by weight based on the ‘



: . , rcon conpounds. The silane (B) is
preferably used in an anmount of 0.1 to 20 parts, nore preferably 0.5 to 5

~parts by weight per 100 parts by weight of the organopol ysiloxane (A). A
conposition containing l'ess than 0.1 part of the silane &B) on this basis
woul d become short of curing whereas a conposition cof? BieKemBerdioe t han 20
part of the silane (B) would cure into a hard product which | oses the
sealant function. A third conmponent (C) is calcium carbonate which has
been surface treated with a carboxylic acid having a nelting point of at
| east 100C, preferably at |east 150C. Bet8#er. adhesion is achieved by

usi ng cal ci um t ' me pagtic ' of 0. 01 to_0,2 pm / or
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particles mnthcaISLze_o -esstthan 0.0% mtend to. aggl onerate whereas
particles wthS3 §M28 GRTRBPA G naRAGES agﬁf’%ﬁ H-act fromthe
mechani cal properti éayofonuebeiondahesunfpceotreating ratdeod magt beg agent i s
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at least 100C. TypicCal .treating agents are rhodinic acid, abietic acid,
dehydr oabi et i c S&PE*XY¥Y4AG 8St%rated fatty acids, represented by

CnH2n+, 1000H, havi n@referhblpgtpei atowft off theashrBORR iclhrski-itreatedd .
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preferably 1 t g0 100 parts by weight per 100 parts by weight of the organo-
2y polysiloxane (A). A composition containing less than 10

- | parts of the calcium carbonate on this basis would flow
readily, leading to working difficulties. A composition
containing more than 200 parts of the calcium carbonate would
be too hard, also leading to working difficulties.

In the composition of the invention, a condensation

'catalyst (D) is blended for promoting the curing thereof.
The condensation catalyst used herein may be selectéd_from
those commonly used in this type of compositidn as a curing
promoter. Exemplary catalysts include metal Lewis acids,
for example, organic tin compounds such as dibutyltin
dimethoxide, dibutyltin diacetate, dibutyltin dioCtate,
dibutyltin dilaurate, dimethyltin dimethoxide, and
di@ethyltin diacetate, and organic titanium compounds such
as tetrapropyl titanate, tetrabutyl titanate, tetra-2-
ethylhexyl titanate, and dimetoxytitanium'diacetonate; amine
compounds such as 3-aminopropy1trimethdxysilane, and salts

_ thereof, alone or in admixture of two or more.

Usually the condensation catalyst is used in an amount
of less than 10 parts, preferably 0.01 to 5 parts by weight
per 100 parts by weight of the organqpolysilokane (A). More
than 10 parts of the condensation catalyst would induce

'cracks and rupture after a durability test. Too less

N

~amounts of the condensation catalyst are undesirable for
practical use because the curing time becomes long.

In addition to the condensation catalyst, the
composition of the invention may contain various other
additives if desired, for example, fillers, pigments,



-2.5% more preferably 1.8-t0-2-3%byweight—based on the 23 Novenber 2006
8 cal.ciumcarbonate. Less than 1% of the treating agent would be

i neffective for the adhesion inproving purpose. In excess. of 2.5% part
of. the treati ng agent can separate fromthe cal cium carbonate,

exacer bating adhesion. Any conventional surface treati gg Navembedr 26806 be
enpl oyed for the treatnment of cal cium carbonate with the carboxylic acid.
Preferably the amount of the carboxylic acid-treated calcium carbonate
bl ended is 10 to 200 parts, preferably 50 to 100 parts by wei ght per 100
parts by wei ght of the organo- polysiloxage (A). A conposition containing
| ess than 10 parts of the cal cium carbonate on this basis would flow
readi |y, | eadi$ipian welnestyLEies f tackifiars A dapssprionagerkstai ni ng nore

t han 200 partSa&tfléétﬂ:lﬁah@lew&beafbﬁhﬂ@t@et\!ﬂdﬂltsbeahaoaﬁ@iﬂac@éﬁ(hﬂ eadi ng to
working difficultie c']lq}e gg‘g %t on of the nvea ani a condﬁnsat

catalyst (D) i%9 ?ﬂ?ﬁuﬂa or PP COPRONGIY S GEEnardad 10 Fnvesirdenedt i on
cat al yst used hmwuntsrmnﬁdﬁ@rsebeshedob]eﬂmstdﬁxﬁhecanwentyomsaxb|noﬁIﬂ s type

of conposi ti on]_@e@ed:uri ng pronoter. Exenplary catalysts include netal
Lew s aci ds, exarrpl or gani c t| n.conpounds such as dibutyltin

di met hoxi de, di but yFee REN POLYSHLPYRRE COMRATIFION Ofi bheyinyeption

di laurate, di mks haytcbtéd dimatheoabdencandf waest hyldn msdi aehéapackayul i@ gani c

tetra. 2 ot hyt Egapd (6 oltode® haPEORKbSI LGNS A MBI, Lhgnal e
conpounds suc hca@pesa%%pwwq M tBt H63'<9§| 1L Afd regm semperature and

thus cures into a rubbery elastomer.

CT} : " There has been described an RTV organopolysxloxane
composition which is shelf stable and cures into a cured
product capable of forming a satisfactory bond to difficult-"
to-bond substrates such as surface treated aluminum members,
fluoro-resin coated steel strips and acrylic resin
electrodeposited steel strips without a need for primer.
The'cured product maintains imprbved thermoresistant and -
water immersion-resistant adhesion. The composition is
applicable to a wide variety of substrates, finding a wide
variety of applications. |

EXAMPLE .
_ Examples of the invention are glven below by way of
(‘j _ ' illustration and not by way of limitation. All parts are by

weight and the viscosity is a measurement at 25°C.

Example 1 |
_ A universal mixer was charged with 60 parts of a
trimethoxy¥terminated dimethylpolysiloxane having a
'viSCOSity of 20,000 centistokes, 50 parts of calcium
carbonate with a particle size of 0.10 pm treated with 2.3%
of dehydroabietic acid (melting point 172°C), 3 parts of
:methyltrimethoxysilane, 0.02 part of polypropylene glycol,
0.1 part of dibutyltin dimethoxide, and 1 part of y-amino-

propyltriethoxysilane. The mixture was deaerated and mixed.
An H shaped test specimen was prepared from this sample.



~ - - he- condensati on
catalyst is used in an anmount of |ess than 10 parts, preferably 0.01 to 5
parts by weight per:100 parts by wei ght of the organopol ysil oxane (A).
More than 10 parts of the condensation catalyst would i nduce cracks and
rupture after a durability test. Too |l ess anounts of ZhbovembriZH86i on
catal yst are undesirable for practical use because the curing tinme becones
long. In addition to the condensation catal yst, the conposition of the
i nvention may contain various other additives if desired, for exanple,
fillers, pignments, 23 Novenber 2006 9 sihgca, dyestuffs, tackifiers,
t hi xotropi c agents, -antiseptic agents, flame retardants, and anti bacteri al
agents. These exdmplwl2 conponents are added in conventional anounts
i nsofar as the objects of the invention are nog eded. The RTV

%5

Jnp | '
'or ganopol ysi | oxane 2o HXeCh¥AP nGRATISH Witdh &0 PEgtFofhd absence
of water. On useimeétiopadeaydnasedodémethylpabysidexahe hawpngi 4ion to air

wher eupon t he vgg@gg$$ id¥1ghg%%bsc@h&$ﬁ£?%§%hgﬂhggkt%to&ogg%%ggyeratureland

thus cures into a rubbery, el astoner. [ escCri an RTV
or ganopol ysi | oR3RReN¥k S IEGh i Pagfichei S1znrf Stldpie sxgatedewitintd. 32
cured product of agabdei@fadiar nimeg tangapbsheact psac)hond phetdi b getiy1 1 o- bond

substrat es such_as_ Iﬂ%ﬁ r eat.e ak | nu ngg%;rs fluoto-resin coated
steel strips aﬁﬁfg%éﬁgl(:rwégeﬁ toe'faezc %g%e%gg?? 53H¥%F“§t95¥§°§lt€oht a
need for prinmepartTéf dibwdyjyiodddinethoRiaé nsand Pwad biteyDahHedgropy and

triethoxysilane. The mixture was deaerated and mixed. lAn H
(ﬁﬁ .shaped test specimen was prepared from this sample.

Example 3

A universal mixer was charged with 60 parts of a
methyldimethoxy-terminated dimethylpolysiloxane having a
viscosity of 20,000 centistokes, 50 parts of calcium
carbonate with a particle size of 0.10 im treated with 2.3%
of abietic acid, 3 parts of methyltrimethoxysilane, 0.02
part of polypropylene glycol, 0.1 part of dibutyltin

. dimethoxide, and 1 part of y-aminopropyltriethoxysilane.

The mixture was deaerated and mixed. An H shaped test
‘specimen was prepared from this sample.

(- Example 4 _

A universal mixer was charged with 60 parts of a
trimethoxy-terminated dimethylpolysiloxane having a
viscosity of 20,000 centistokes, 25 parts of calcium
‘carbonate with a particle size of 0.10 ym treated with 2.3%
of rhodinic acid, 25 parts of calcium carbonate with a
particie size of 0.10 pym treated with 2.3% of abietic acid,
3 parts of methyltrimethoxysilane, 0.02 part of poly-
propylene glycol, 0.5 part of tetrabutoxytitanate, and 1

part of y-aminopropyltriethoxysilane. The mixture was

deaerated and mixed. An H shaped test specimen was prepared
from this sample. '



wat er i mrersion-resistant adhesion. -The-conposition is applicable to a

w de variety of substrates, finding a wide variety. of applications.
EXAMPLE Exanpl es of ‘the i nvention are gi ven bel ow:by way of illustration
and not by way of limtation. Al parts are by weight and the viscosity i
a neasurenent at 25C. Exanple 1 A universal mxer was 2Bdlogerdbei 249660 parts
of a trinethoxy-term nated di net hyl pol ysil oxane having a viscosity of

20, 000 centistokes, 50 parts of calcium carbonate with a particle size of
0.10 pmtreated with 2. 3% of dehydroabietic acid (nelting point 172C), 3
parts of nmethyltrinethoxysilane, 0.02 padt of polypropylene glycol, 0.1
part of dibutyltin dimethoxide, and 1 part of y-am no-

propyl tri et hoxgedmgsee.5 The nixture was deaer at ed and m xed. An H shaped
test speci nen was pre ared fromthis sa

er 2006 _10 Exanple 2
A uni versal nixer RhERAt WIGUaﬁgBPgr?ﬁ‘g w“t'} tpr%:gﬁ P&r & nat ed
dinephylpoIysiéthy&unéuxmnn;uhoxyss&y1+tgrmin&ﬂkdﬂﬁim@&mwlpbbkasloiﬁhqnuts of

cal ci um carbo y4 f of
abietic acid (n%f' 0| nt f'ttércbg 30 g??s %é&me}g %?’%P%%Qg Bﬁ{;@
ho¥i and

0.02 part of pB??b?o‘b%l‘&?é’@"&&@irbﬁage BarR "t‘)fp"cﬁ"dtﬁ]ﬁ SiigedPie
1 part of y-antpeste@ywith ri. S¥hefyabliengc dbdd i Xtpamsvast deaer at ed and

mxed. An H  Shapednd ERbx RSEHNE" 0182 BaERE DI PRIY12ne? P80 DXGIP! © 3

part of dibutyltin dimethoxide, and 1 part of y-

aminopropyltriethoxysilane. The mixture was deaerated and

. mixed. An H shaped test specimen was prepared from'this.-
C sample. '
b
(CH,0),5i-C,H,~( Si0) ~CH,CH,~-Si (OCH,),
I
CH,

(m is a number such that the viScosity of the compound is

20,000 centistokes at 25°C.)

Comparative Example 1

A universal mixer was charged with 60 parts of a
trimethoxy-terminated dimethylpolysiloxane having a
viscosity of 20,000 centistokes, 50 parts of calcium
carbonate with a particle size of 0.10 pm treated with 2.3%
of stearic acid (melting point 72°C), 3 parts of methyl-
trimethoxysilane, 0.02 part of polypropylene glycol, 0.1

P
\ .

part of dibutyltin dimethoxide, and 1 part ofﬁy~aminqpropY1—

triethoxysilane. The mixture was deaerated and mixed. An H
shaped test specimen was prepared from this sample.

Comparative Example 2

A universal mixer was charéed with 60 parts of a
methyldimethoxy-terminated dimethylpolysiloxane having a
viscosity of 20,000 centistokes, 50 parts of calcium
carbonate with a particle size of 0.10 pm treated with 2.3%
of a treating agent in the form of a 6/4 (weight ratio)

~mixture of stearic acid and oleic acid (melting point 16°C),



‘A uni versal nixer was charged- wit-h-60—parts-of a

nmet hyl di met hoxy-term nat ed di net hyl pol ysil oxane having a viscosity of
20,,000 centistokes, 50 parts of calcium carbonate with a particle size of
0.10 pmtreated with 2.3% of abietic acid, 3 parts of

met hyl tri met hoxysil ane, 0.02 part of pol ypropyl ene gl3&Ypveraber 2086t of

di butyltin dinethoxide, and 1 part of y-am nopropyltriethoxysilane. The
m xture was deaerated and m xed. An H shaped test specinmen was prepared
fromthis sanple. Exanple 4 A universal mxer was charged with 60 parts of
a trimethoxy-term nated di nethyl pol ysi ljgxane having a viscosity of 20,000
centistokes, 25 parts of calcium carbonate with a particle size of 0.:10
pmtreated w thpadr8% of méabllyhtcimegilexy2531paet s0092 qpditi wfi padlgenate with a
particle size g6, 01100 PELEESRL O, 1M ddte2 o3 %albu Pl €in W AfdihoxiBePahhd Pf

met hyl trinmeth xygllane, 0. 02 part of poly- propylene glycol, 0.5 part of

t et rabut oxyt i tparst ©f wrriminopropyléfipthokyepkans t rihet mdxguceavas The

m xture was deaerated and ni&;%. An H shaped test specjnmen was prepared
fromthis sanflererasefogBpBixehos AN H ShapsHetssh %lgﬁ‘?ﬂé‘feé’alwaﬁi PEPPRAS
charged with 6fkqmarhhisokamplet hyl ene trinmet hoxysilyl-term nated

di met hyl pol ysi | oxane having a viscosity of 20,000 centistokes shown bel ow,
43 parts of calciumcarbonate with a particle size of 0.06 pm treated
with 2.3% of SemparativedExampletd of tetramet hoxysilane, 0.02 part of

pol ypropyl ene glycq| .ufivbrsal mixer was charged with 60 parts of a
| trimethoxy-terminated diﬁethylpolysiloxane having a
- viscosity of 50,000 centistokes, 50 parts of calcium
Cd} carbonate with a particle size of 0.10 pm treated with 2.3%
of stearic acid, 3 parts of methyltrimethoxysilane, 0.02
part of polypropylene glycol, 0.1 part of dibutyltin
dimethoxide, and 1 part of y-aminopropyltriethoxysilane.

The mixture was deaerated and mixed. An H shapéd test
specimen was prepared from this sample.

Comparative Example 4

A universal mixer was charged with 60 parts of a,w-

dihydrodimethylpolysiloxane having a viscosity of 20,000
centistokes, 50 parts of calcium carbonate with a particle
B size of 0.10 im treated with 2.3% of rhodinic acid, 7 parts
<“f - of methyltrimethoxysilane, 0.02 part of polypropylene
| glycol, 0.1 part of dibutyltin dimethoxide, and 1 part of y-

aminopropyltriethoxysilane. The mixture was deaerated and
mixed. An H shaped test specimen was prepared from this
. sample.

The RTV organopolysiloxane compositions of Examples 1-5
and Comparative Ekamples 1-4 were subject to a bond strength
test after aging and after water immersion. The aging test
included aging at 20°C for 14 days and subsequent aging at
30°C for 14 days. The water immersion test included the
aging test and immersion in water at 50°C for 28 days or
immersion in water at 100°C for 28 days. The bondxstrength
test was a tensile bond strength test as prescribed in JIS A



‘part_of dibutyltin dinethoxide,.and-l-part—of y-

am nopropyl triethoxysilane. The m xture was deaerated and mxed. An H
shaped test specimen was prepared fromthis -z' sanmple. CH3 |

(CGH3O) 3S1--C2H4- ( Si O m CH2CH2- Si (CCH3) 3 CH3 (mis a number such that the

viscosity of the conpound is 20,000 centistokes at 25€3)Navemper 2006ve
Exanple 1 A universal m xer was charged with 60 parts of a

trimet hoxy-term nated di nethyl pol ysil oxane having a viscosity of 20,000
centistokes, 50 parts of calcium carbonate with a particle size of 0.10 pm
treated with 2. 3% of stearic acid (nelting point 72C), 3 parts of nethyl -
tri met hoxysilane, 0.02 part of pol Xprop | ene glycol, 0.1 art of
dibutyl tin di mB7hBxRRE, “‘%ﬂﬂj spbsirates 9f AFAaRspIgdpsE . t 18t Uane. The
m xture was deg@adi&drédich Hoseed Avebll shaiind tagdt agpprideresias dleerpasbed
fromthis sanp arat iv le 2 A universal m xer was charged with
60 parts of a dﬁﬁ?ﬁ%%?n%tﬁue&x%%ﬁ%pnat ed di net hyl pol ysi | oxane having a
vi scosity of 20, 000Ezeminatiskesf Zhepiensiléd herditest wasboade Py th a
particle size Qflsﬁaiﬂ passéﬁﬁtx@dtw Ra?18p6 £ia aaettb%aihﬂgg ag§¥oddt tlidg form
of a 6/4 (weight hﬁ% g%%lt offsearlc acid and Préelc acid (nelting
poi nt 160C), 239K GehBRtve AL 1ure 9 phPEsSer NG MAtELiALt hAAS KT 48 0. 02
part of poly- durability, the situation after the test was visually

observed. The results are shown in Tables 1 to 3.

' Table 1
C';;l Initial te;t results (aging 20°C/14 days —+ 30°C/14 days)
Test item ' tensile bond strength
(proportion of cohesive failure of sealing material, $%)
Substrate Float glass | JIS aluminum | Fluororesin Acryl
electrodeposit
Example 1 100 100 100 100 -
2 100 100 100 100
3 100 ' 100 100 100
4 100 100 100 100
5 100 100 100 . 100
Comparativel| 1 100 100 100 - 100
Example 2 100 100 100 100
3 100 : 100 - 100 100
4 100 100 : 100 100




-propylene glycol, 0.1 part of di-butytrtin—di nethoxide, and 1 part of
y-am.nopropyl tri et hoxysilane. The m xture was deaerated and m xed. An H
shaped test speci men was prepared fromthis sanple. Conparative Exanple 3
A-uni versal. m xer was charged with 60 parts of a trinethoxy-term nated

di met hyl pol ysi | oxane having a viscosity of 50,000 centt NPWRBRer 2686parts of
calcium carbonate with a particle size of 0.10 pmtreated with 2. 3% of
stearic acid, 3 parts of nethyltrinethoxysilane, 0.02 part of

pol ypropyl ene glycol, 0.1 part of dibutyltin dinmethoxide, and 1 part of
y-am nopropyl tri et hoxysilane. The m xturge was deaerated and m xed. An H

shaped test specinmen was prepared fromz gpég 1zarrpl e. Conparative Exanple 4
A uni versal m xer was charged with 60 p a, W

di hydr odi et hytepel ssshloxafieehautargidmarisseosi ty of 20, 000 centi stokes,
parts of cal ciygygan gw&edwsth— ?O%rlhltfa SL£&0 %r}mnmaﬁ«f ‘Z% &l W})

2.3% of rhodinjcC aci 7 parts of neth ¥ri met oxy ane par
pol ypr opyl ene=Teg y.q:%“l\" O Ipart of df ourynl& CILOHE[ hoxi ug,‘ and—tpart—ofy y-

ami nopropyl tr oxysi | ane (pIQEorT:.é& ] cq‘ﬁ@§1 quz[ﬁl gdré ],J,rxpglxmeaQerJ‘.Aéq I‘)

shaped t est SJULI e Was gal et ||u¥| (SLLLEES) Safipre——me—r

or ganopol ysi | B!’Qf’i%‘"‘é:ﬁrrposip RE grask afft @dvniegm | FlYovRRediR 4t i vePEXANDI ds

1-4 were SUbj b ot—ti-0—a—bondlst rnnan:L estafter ni ng- and af Pk?ct\{B?‘*’rPPSlt
i mrer si on. Th¢Exagbiry teptt |i ncli9ded ahnq e 20C|for 1ep dayd and ¥@bsegyent
aging at 30C|for 14 daye. | The water ifmrergdoon tg¢st ingd udeq the ;0391 ng
test and i meysi on in watel at piC T o 28 fays off 100 100
) 4 " 100 100: 100 ' 100
& 5 100 100 100 100
Comparativel 1 100 80 . 40
"Example 2 . 100 50 : 0
3 100 60 0 ' 0
4 100 100 ' 100 100

Table 3
Test results after water immersion

(aging 20°C/14 days — 30°C/14 days —* water immersion 100°C/28 days)

Test item - tensile bond strength
(proportion of cohesive failure of sealing material, %)
Substrate Float glass |JIS aluminum | Fluororesin Acryl '
: : electrodeposit
. Example 1 100 100 100 100
G 2 100 . 100 100 ' 100
3 100 100 100 100
4 100 100 100 - 100
5 100 100 100 100
Comparativel] 1 100 80 60 1 80
Example 2 100 . 850 40 30
3 100 ' 70 _ 50 50
4 80 80 50 ' . S0

It is evident from Tables 1 to 3 that the RTV organo-
polysiloxane compositions of the invention (Examples 1 to 5)
cure into products which establish a firm bond to difficult-
to-bond substrates which bond is durably resistant to heat
and water immersion.



‘i.mrersion in water at 100C for..28.- days—Thebond strength—testwas—a—
tensil.e bond strength test as prescribed in JIS A 23 Novenber 2006 13 5758
and used substrates of float glass, JIS alunminum fluoro-resin coated
st eel strips, and acrylic resin electro-' deposited steel strips
‘Exam nation of the tensile bond test was nmade by vi suaBINDvembetWQﬁg the
failure and determining a proportion of cohesive failure of the sealing
material. As to the durability, the situation after the test was visually
observed. The results are shown in Tables 1 to 3. Table 1 Initial test
‘resul ts’ (aging 20C/ 14 days 30C/ 14 days) est itemtensile bond strength .
- (proportion of :cohesive failure of seali material, 9% Substrate Fl oat -

Gh55°, 37 U DU Skl 1 SARRasE EnEaIR gt 190 100 100
100 Conpar at | WEesentdy1oonsbdengsh tebanst @rszﬁéeéommnm stmes 100 100
100 4 100 10&aki@ti6fs2a3ndlonedbeicati¥ns Wi1labkeode apparent to those
: skilled in the art. It is intended, therefore, that the .
~ invention not be llmlted to the illustrative embodlments,

~ but be- 1nterpreted w1th1n the- full sp1r1t and scope of the
appended clalms




‘Test  results after water inmersion (aging 20! Cl14 days 30C/ 14 days - water
i mmersion 50C/ 28 days) Test itemtensile bond strength (proportion of
cohe5| ve failure of sealing material, 8) Substrate Float glass JIS

‘al umi num F uororesin Acryl el ectrodep‘os’it Exanple 1 100 100 100 100 2 100
1100 100 100 3 100 100 100 100. - 4 100 100 100 100 5 28Q0¥pveoter@006.00
Conparative 1 100 80 40 0 xanple 2100 50 0 0 .3 100 60 0 O 4 100 100
100 100 Table 3 Test results after water imersion (aging 20C/ 14 days -+
30C/ 14 days -+ water immersion 100C/ 28 days) Test .itemtensile bond
strength (ipropertbem . e&mgebg&we failldne 20fb 1 Saald Mo pEL 5 § Bbxa bl
Substrate Fl oat: lass S alum num Fluororesin Acryl electrodeposit -
Exanpl e £ARFID ‘1600%8“@29100 100 100 100 3 100 100 100 .100 4 100
100 100 100 XAP01AQ0p400s 109 Qbmpatabmvanlmehdnpdlyéxnofkaﬂpbé 2 100. 50

40 30 BtHg)ég&fEMEQg general formula (1):

-

SR S I EA 1Ay
' ._(R 0)3 "_SIO (SlO)m-"Sr—'(OR )3n asy
. Rl X
Rr2 Y Rl REL -
TR Nk . "y By
®0) i (CHg)y— (10 (CH) ST (OR D (AP

rR'  R!

whereln R’ and R’ are Lndependently selected frOm.

ssubstltuted or unsubstltuted monovalent hydrocarbon

{'\.' groups, R’ is selected from ‘the . group COﬂSlSLlng of

- ﬂ_;h;methyl,'ethyl propyl butyl and vxnyl, lettur mc lS é
. posxtlve lnteger, d is an 1nteger of ‘1 to lO__and Q_lsu'
_equal to 0 or 1, ' o

. (B) 0.1 to 20 parts by welght of a sxlane of the
Hfollow1ng general formula (2)- s

"'("R"b')'.!_i;s'iii._ B S &3 T




‘4 80°80 50 50 It is evident fromTables 1 to 3 that the RTV organo-

pol'ysi | oxane conpositions of the invention (Exanples 1 to 5) ‘cure into
product s whi ch establish a firmbond to difficult- -to-bond substrates which
bond is durably resistant to heat and water i mrer si on. 23 Novenber 2006
15-Wiil e the invention has been descr bed in what is b?ﬂseemtbgrm&m dered
~to be a preferred enbodi nent, other T9&ri ati ons and nodifications will _
beconme apparent to those skilled in the art. It is intended, therefore,

t hat the. h|nvent|on not be limted to the illustrative enbodi ments, but
be i nter PPEEE WK hitf SRl sqhigd sfpmmttlaﬂdgscopecof\slhbengaapended cl ai ms.

23 Novenrert?Q06 éﬁmm rpﬁapylgnggrtg,tlgggdvgllh fqpl e, 0L ganopf)I ys: | oxane f
conposi t 00, parts wei g of an organopol ysi | oxane o
The ol 1 Sarag gare oy oileras SE PR3 ho ol heny hyirocgmope: Sl O

iOm Sl 9Iroper )asmth:ttF@rFa B &guab to 0 3r315i - (CEC?)d-S1--(OR )3-n (1B)

(R 0)3_n Si-(€d3) do( FOI84 Jyréﬂ'by weight of calcium carbonate
_ surface treated with 1 to 2.5% by weight based on the

ca101um carbonate of a carboxyllc acid hav1ng a meltlng
y pOlntlng of at’ least 100 C -




‘wherein R ‘and R2 are independently. selected from substituted or
‘unsubstituted nonoval ent hydrocarbon groups, R is selected fromthe group -

consisting. of nmethyl, .ethyl, propryl, butyl and vinyl, letter mis a
positive integer, d is an integer of 1 to 10., and nis equal to 0 or 1,
(B) 0.1 to 20 parts by weight of a silane of the fol |ZviNougmbgeRedal
formula (2): s Re. (2) 16 a 23 Novenber' 2006 wherein R is selected from
the group consisting of nmethyl, ethyl, ptdpyl, butyl and vinyl, Rs. is a
substituted or unsubstituted nonoval ent hydrocarbon group, and letter ais

equal to 0. oy 1, ﬁglég%ﬁgsié%}%now’ft S10¥m el gRlre8h €Rd WAIBicar bafBbeate
0

surface treated w .. by_welght based Qn the cal cium carbonate of
a carboxyl i c BepdaHEEAMPA HEE B§ZepBF ity 6 %af#Peast 100%C " 23
Novenber 2006 17 2. The conposition of claim 1l wherein the cal cium
carbonate hag a MGRR RRkbbELEISh Z6F 06151 twndkAm the Baeberppisi aéd of
claim1 wherein the carboxylic acid hayi J ' Qknat
100C i n conpoh@¥teg ?‘gft%‘b? e??’t,ptacﬂfg %ﬁ%&?ﬂ@h&f?%&ﬁ%ﬁ‘?‘@ %%?d.(éﬁéf%'he
conposi ti on ohbiebim dcidend/ton Hebydraabtetiomcidatal yst is a netal
Lew s-aci d. :

4. The composition of claim 1 wherein the condensation

catalyst is a metal Lewis acid.



