Description Room-temperature-curable polyorganosiloxane composition Technical Field [0001]

The present invention relates to a room-temperature-curable polylorganosiloxane composition which
can become a silicone rubber with matte surface after being cured at room temperature. Background
Art [0002] There are known various types of room-temperature-curable polyorganosiloxane
compositions which can become rubber-like elastomers by curing thereof at room temperature in

contact with moisture in air, and they are us%d as eidecrior sealingmaterials of buildings, and the like.

[0003] Since, however, existing silicone s&;ﬁ%@ Materials have glossy surface after curing, they
reflect sunlight tomake nearby people dazzle and thus are inappropriate to the environment in terms of
aesthetic appearance, in some cases. [0004] Accordingly, there has been desired a
room-tempearaturecriralle polyargana shloxape tomposiiionivwhigh nean-begane aisiicone rubber
having matte surface after curing. [0005] In order to provide that type of silicone rubber having
matte surface, it is proposed to add diatom earth and/or mica powder (JP-A 6-157910); contain an air
oxidation curing type unsaturated higher fatty acid and the like (JP-A 2000-129128); contain a
low-mole cﬁ%ﬂ?fé?g%?%r&drﬁ&%ompound whi ch has a polar site and is composed mostly of non-polar
sites (JP-A 12@99-11 9711); or attain matte surface by a specific preparation method without special
additive (JP-A 2007-39485). [0006] Such methods proposed in the related art, however, have

problems of attaining:insuficient mattjeg effeet and af-having ap adver se effect on the phys ical
propertie s of the cured material , in some cases. Disclosure of the Invention [0007]
room—temperature—-curable polylorganosiloxane composition

which can become a silicone rubber withmatte surface after being

cured at room temperature.

Background Art
[0002]

There are known various types of room—-temperature—-curable
polyorganosiloxane compositions which can become rubber-like
elastomers by curing thereof at room temperature in contact with
moisture in air, and they are used as exterior sealing materials
of buildings, and the like.

[0003]

Since, however, existing silicone sealing materials have
glossy surfaceafter curing, theyreflect sunlight tomake nearby
people dazzle and thus are inappropriate to the environment in
terms of aesthetic appearance, in some cases.

[0004]
Accordingly, there has been desired a

room-temperature—-curable polyorganosiloxane composition which



An object of the present invention is to provide a room-temperature-curable polyorgano s iloxane
composition which solves the above problems and which can become a silicone rubber with matte
surface without deteriorating the physical properties. [0008] Theinventors of the pre sent invention
have conducted detail study to solve the above problems, and have found that addition of two
selected species of calcium carbonate to a room-temperature-curable polyorganosiloxane composition
can suppress the surface gloss after the curing, .and.can maintain the physical properties, thereby
having perTCd e Dresa ion. (0BT AL S0 Braubey oS brogaes s
room-tempergtuyg curable polyorgano s iloxane composition which contains: (A) 100 parts by
weight of a substantially straight-chain polyorganosiloxane having a viscosity of 20 to 1,000,000 centi
stoke s at 23C, anthhawiag a molecutar chairttexminahbeing sealedwithea sulanet graupioma silicon
atom-bonded hydrolyz able group; (B) 0.1tol5partsbyweightof an organic silicon compound having
3 or more siliebh atemrBerited hjdioly 2abte giqubs in asthglé mclecarrth @y0%p 15 parts by
weight of a condensation reaction cata(ljyst; (D). 100 to 400 parts by weight of a non-treated ground

calcium carB8H&R or'd EFoAun%&a%lgl%?n &airb%%%ife‘flé_ﬂ]rfé‘@e-%ﬁté)diavﬂﬁtré&ﬂ acid f)rr‘l?o_éi'_ﬁf Rtid; and
(E) 1 to 20Q parts Ry weight of 3 pon:lreated pregipitated, calcium, carbonate o A pracipitajed calcium

carbonate surface-treated with resin acid or rosin acid, wherein at least one of (D) component and (E)
component cisiieguired tepeadsaaied wth-kesinyaeid ok Easi aeidpand d whvkerainstheameunt of (D)
component relative to the sum of (D) component and (E) component is within the range of 50 to 99.9%
by weight. Betagded Descaptiompbthed nwerstiony[0040hon-Hlud polysigaamwsildkarie of (A) component
used in the present invention is a substantially straight-chain polyorganosiloxane having a molecular
chain termitd B&idg Sddiéd wfth & Sitaridt §rvupor 2isfiton atom-borbed hydioREabRgretp. The

term "substantially straight-chain” referred to.herein includes _no lete straight chain but also
a slightly brgﬁté%é%if'r%%ﬁg chainThe Si ic:(zilrcli %%grrllfﬁeon ed—f%/d%c()sl)gyék%%%grogjﬁs existing at the
terminal of mejgegiar chain of the polyorganosiloxane include: alkoxy groups such as methoxy group,

ethoxy group or propoxy group; oxime groups such as methylethylketoxime group or dimethylketoxime

group; alkenyloxy giietpsnsticivas isapsepRREXYigrotp: and thmethaxysilylpsapylgroups.urthermore,
other silicon atom-bonded organic groups existing in the polyorgano s iloxane include: alkyl groups

such as mefinpigicus ethyl igredy, prepyh group bugh groap ok egtgifdroup; aikeny Broubssuch as
vinyl group, allyl group or hexenyl group; aryl groups such as phenyl group or tolyl group;_benzyl
groups; and*8ubStiftted §|§§|egcr6€&t§h%ﬁ%¥,%%§,%1tﬁﬁl?é°r86ito]p‘§ﬁéi% S3SHiGROPOPYT dfbup,

in some cases.

Disclosure of the Invention
[0007]

An object of the present invention is to provide a
room—temperature—-curable polyorganosiloxane compositionwhich
solves the above problems and which can become a silicone rubber
with matte surface without deteriorating the physical
properties.

[0008]
The inventors of thepresent inventionhave conducteddetail

study to solve the above problems, and have found that addition



3-cyanopropyl group or chloromethyl group. When the viscosity of the polyorganosiloxane is
excessively low, the rubber elasticity of the cured sealant becomes poor, and when the viscosity
thereof is excessively high, the extrusion thereof needs high load to thereby make the injection from
container such as cartridge difficult. Consequently, the viscosity thereof at 23C is required to be within
the range of 20 to 1,000,000 centistokes, preferably 100 to 100,000 centistokes. [0011] The
organic silicg Qcowrgp%uer}’c(iecc)ft(eBa cgmepcoineesntt b% u 8%91 thceagE?grt?Q%ier\vgnti%n is a component which
functions as the crosslinking agentpto cross-fink &nd cure the composmon.the organic silicon

compound isdBg onerhaving 3 or more silicongesbendedhydrelyzable-groyps in 8,single molecule.
The silicon atom-bonded hydrolysable group is preferably the same as the silicon atom-bonded
hydrolys ablesgratipsia (A) companent. Sueclk hydralys ableegraupsrgelutecalikaxy gadup, alkenyloxy
group, and oxime group, which are described in the description of (A) component. Among them, alkoxy
group and GRergrotpre spPeifally preferieelr ThE &dmplestsiihe eofgahieslicoreeéspounds
having an alkoxy group can include: tri-functional alkoxysilanes such as methyltrimethoxy silane,
ethyltrimethoXy silané, bhenyltrimethoxy silane or vinyltrimthoxy silane, and a partially hydrolyzed
condensate therepf; alkyl silicates such as methyl ortho silicate, ethyl ortho silicate, n-propyl ortho
silicate or methyl cellosolve silicate, and a partially hydrolyzed condensate thereof; cyclic alkoxy
siloxanes; and straight-chain alkexyssiloxanes i fheorganicsdlisorzeempounds having alkenyloxy
group include alkenyloxy s ilane s such as methyl triisopropenoxy silane, vinyl triisopropenoxy silane,
phenyl triisoproperiexyosilamey tetraisopropenoxy wilage rmethyd tricyelohexeroxy Silangrocvinyl
tricyclohexenoxy silane, and a partially hydrolyzed condensate thereof. [0012] These organic
silicon comfEiNds' €4t be used alone or in combination of two or more of them. There can be used an
organic silicon compou aving pluralities of hydrolysable groups in a single malecule. [0013] The
additive amount of( ) ggg&%@%?é within ﬂ%etréjn%gg o%‘%?f % Lg)lpaagrtlzybf ]\gv]:e?gﬁol}%%%?\}éi 0 100 parts
by weight of,(A) campenent aad preferably, 9. 5.t0,L0spayts by weighty If the adgitiye @pount of (B)
component is less than 0.1 parts by weight, the composition cannot be cured. If the additive amount
thereof exceeds: 15 paxis by weght; catiagrofthe ¢emposiion delayisa which isndisadvsaiageous in
economy. [0014] The condensation reaction catalyst of (C) component to be used in the present
invention is spplied @S hecessaryrto eahancethe curingcofitise eompesiden bithepresedtliavention.
This type of catalyst includes: organic acid salt of tin, titanium, zirconium, iron, antimony, bismuth,
manganese’ of ¥ like; organic titanate ester; and organic titanium chelate compound. Examples of
such condensation ggagtion catalysta aresQrganic i cammpuds.such & dhuitingiiaursts.
dibutyltindioctoate or stannous octoate; and organic titanium compounds such as tetrabutyl titanate,
tetraisopropy titangte, diiseRiopoxyhis(asgtyacatat)titapiimyirolyzable groups in a
diisopropoxybis(ethylacetoacetate)titanium. When (B) component is vinyltrioxime silane, (C)
componentsiayhet be teguiree; The additive amount of the component is within the range of 0 to 15
parts by weight to 100 parts by weight of (A) component, and preferably 0.001 to 10 parts by weight.
[0015]  The preseht thvehtidn iRefaracterize8 ivalidig tholands B édléiem Esdohats (D)
component and (E) component. [0016] As a person skilled in the art knows, calcium carbonate has

. cata ST, . .. . . .
various types such' as ground calcium carbonate, precipitated calcium carbonate, and colloidal calcium
carbonate, and further jpgludes jRe.gne surfacestigateskwith fatty acid, 1asin acidox £asin agid,
surfactant, and the like. [0017]

carbonate or a ground calcium carbonate surface-treated with

resin acid or rosin acid; and

(E) 1 to 200 parts by weight of a non-treated precipitated
calcium carbonate or a precipitated calcium carbonate
surface-treated with resin acid or rosin acid,

wherein at least one of (D) component and (E) component



The Inventors of the present invention have found that the significant effect on matting the surface is
attained by the combinations of: (D) non-treated ground calcium carbonate and (E) precipitated
calcium carbonate surface-treated with resin acid; (D) ground calcium carbonate surface-treated with
resin acid and (E) precipitated calcium carbonate surface-treated with resin acid; and (D) ground
calcium carbonate surface-treated with resin acid and (E) non-treated precipitated calcium carbonate.
As clearly understood by the co risons between examples and comparative examples, described
later, combﬁ%tigﬁg%%hregréhgr? tfgée[):ﬁ]é\?g-%eecgcﬁ%gg’ o]rfmgss,]%luc?ﬁcals((,jj a‘Combination of g@r@&rgd calcium
carbonate surfacezireated with, fatty.acid and @ precipitated galcium cathonate syrfage-trigated with
resin acid or a fatty acid, or a combination of anon-treated ground calcium carbonate and a
precipitatedogalginm cathonatensurdface-treatetbwitl adfatty acidy Or laisole monrtseatedgfoand calcium
carbonate, cannot attain effective matting effect. [0018] The particle size and other properties of
(D) comporient afd {E) eampehehtare not specifically limited, and the compounds which can be
recognized as ordinary ground calcium carbonate or precipitated calcium carbonate are widely
applicable. Furthermore, the kind of resin acid as the surface-treatment agent for the calcium
carbonate of (D) ggggoggggﬁ%@)o%org@og%rg is poL specifically limited if only the resin acid is
normally used. Examples of resin acid include rhodinic acid, and the like. The amount of the resin acid
is also not spggifically limited, and about 3% is preferred. [0019] As (D) component and (E)
component, various types of commercially available ones can be used. Examples of (D) component
can include SuperT88 and Supes #2600 mamdaciuléd moheaoue Caleivmd Co thistcy ane itPOWDER
2R manufactured by Bihoku Funka Kogyo Co., Ltd. Examples of (E) component can include
HAKUENKA T BhaBiifiant 1500 thariactiretsy  ShiraisRekogy 8 106 T BRI Cand- pretipsitated
calcium cargg(}ate maanntljcf;aicetlérefi b M%{’lilg C%%I%iuml Co. Iétgh OOSZGOJ - dchEgHjigg tg the %[esent
invention, the additivé amounts o?%DS componenI{1 an Jc()Eyki component are requwed% ]1?)6 0 400 parts

by weight of,(Q) companert,anc A tg@&@%@@@gﬁg&?ﬂ&@(@@p@ relative tp ,0,0 part s by
C

weight o f (A) component, and also there is required omponent of 50 to 99.9% by weight relative
to the sum ofs(l) compaornent and (E)icnmpanaentnif the agditive amaents iaf @)«compenabtand (E)
component are excessively small, the matting property , the mechanical strength, and the adhesion
property beedre insuffidieht IBtheaaidthitivecamoonia of (B eontbonbntaid YEPXeempbrent are exce s
s ive ly large, the extrusion work from container before curing deteriorates. The composition of the

present invertohr & e&8ify Be prodiced- by GRftofi BISRAIHG thé BBbve YAFR () Comisshents, or
(A) CompongQgéglﬁgrzné’gg%ﬂ% (D) component, %l\%%ﬁ?@?ogﬁg eof ug@e{,hl%ther than those

components, there ¢ ded organic solventaﬁ llity-control agent, mildewcide, flame
retardant, hgat-iesistantagenixadhkesion ekhangek pigneniuborganictilerethek thandR) component
and (E) component, and electrical conduction-imparting component, as far as the object of the present
invention isetot deteriprated. Exapptesof02d} oupkhe prignsentriovert icmwlill be described below in
more detail referring to the embodiments. The term "parts” in Examples and Comparative Examples
signifies the"farty b§ Weidhte TR Brépsrfies Buek aS Vistoity afé thel Valugs 8BBerved at 23C unless
otherwise Sgﬁﬁiggdl 0022 ExamgIeS%Ch A sin Ie-Ii%uid t)épe room-temper%‘tu,ge{'_;cura;C le

polyorganosiloxané compasition was prepared By tnitsimiy blerfding 100 parts 'of " -7 *Y

apolydimetiysioxans havigaaiscosity of:2%,009 seatstokes.and beingysealed at B erminals of
the molecule by methyEI) imethoxysiloxane group; 200 parts of non-treated ground calcium carbonate
(Super SS, mayudactyresiipysMaruo-CalgiumtGe. pltth)o 168 pagts 1o preeipitated ealciumk garbonate
surface-treated with rosin acid, (HAKUENKA T-DD, manufactured by Shiraishi Kogyo Co., Ltd.); 2
parts of carborbiztks and 36 passiof polydimiethySitoxhre; avinged viscdsily of OOentistokes and
being sealed at both terminals of the moleculebytrimethylsiloxygroup, andthenblendingthe obtained
mixture witf¥5 PaPtS f NiethyItAmeRoxysARBYS FHrferdfabptopdXybis(tidtttoatétatd)titanium,
and 1 part of 1.3 S-1isl3:(rmethoxysilyDRropylisecyanuiates, - ohenyl group or tolyl

group; benzyl groups; and substituted alkyl groups such as

3,3,3-trifluoropropyl group, 3-chloropropyl group,



[0023] To avoid adhesion of thus obtained composition, a frame made of Teflon (trade mark) plate
having a thickness of 2 mm was placed on a Teflon (trade mark) plate, and the composition was filled
therein while avoiding inclusion of bubbles, and then the surface of composition filled was smoothened
by using a spatula. After that, the composition was allowed to stand at 23C and 50% RH to be cured to
thereby form a sample having a size of 150 mm x 300 mm x 2 mm. The gloss and the physical
properties were daerggrrr]}iged n ]tfhouﬁc, ob}faiC egoc]yrecéggmple. Ulrlldert %irrpié%recy]ri'g%ggn%ition, a
shear-adhesionysamﬁe 0?36 ags and aluminum &HLlc ness 9f 2'Mm and adnhesion area of 28 mm x 10
mm), was prepared. and the-gdhesien forge andthe rateaf cpbesive failure of the sgmple were
determined. [0024] The results are given in Table 1. The glossiness as an index of matting
property wasldetermined byfthelsd degrea msicror glosskin @cnerdance withedlS Z8 1241 hythe use of a
gloss meter IG-310 (manufactured by Horiba Limited). Smaller value means less gloss. Other
propertie s Wefs detferminetd rradcordafes aith1NS A5 75878nd UIS KS3DIVDRE] Eanpid2 A
single-liquid type room-temperature-curable polyorganosiloxane composition was prepared by the

same procedfuré asthdf of Bmple T B%EEFhERHe Andunt'ef RohIFedtedbrGand darkfim

carbonate was.changed o, 24Q;parts, iaf‘Pité‘SlaéﬁOUEERfs%fgﬁ@#@i%ﬂ, calgiy ”LE%@SQ?E%{_ _
surface-treated with resin acid was changed to 30 parts. [0026] Example 3 A single-liguid type

room-tempernature-cairable potyorganesiloxane gomposdioniwas prepased Hydhe sameoprogsedure as
that of Example 1 except that the amount of non-treated ground calcium carbonate was changed to

290 parts, andothe dmountoftprecipitated caleilem gafboridie surfade treafed with resinkacid was
changed to 10 parts. [0027] Example 4 A single-liguid type room-temperature-curable
polyorganosifikahé composition was prepared by the same procedure as that of Example 1 except
that the amount of non-treated ground calcium carbonate was changed to 297 parts, and the amount

of precipitated calgi]&?n %éﬂﬁiﬁh?e Shfacere2t8P WithYesin 481 \H&@EH&S@’&J to3pants ejE@.OZS]
Example 5 ; , Agsinglesligyid typg regnatemperaturgcurable. polyorganosiloxang compagition was

prepared by the same procedure as that of Example 1 except that the 270 parts of non-treated calcium
carbonate aof f=xasple Riwgschamngec to 270partsnef ground calciumcarnbornate sorfacettneated with
resin acid (h-POWDER 2R, manufactured by Bihoku Funka Kogyo Co ., Ltd.) [0029]
organic silicon compound is the one having 3 or more silicon
atom-bonded hydrolyzable groups in a single molecule. The
silicon atom-bonded hydrolysable group is preferably the same
as the silicon atom-bonded hydrolysable group in (A) component.
Such hydrolysablegroups include alkoxy group, alkenyloxy group,
and oxime group, which are described in the description of (A)
component. Among them, alkoxy group and oxime group are
specifically preferred. The examples of the organic silicon
compounds having an alkoxy group can include: tri-functional
alkoxy silanes suchasmethyltrimethoxy silane, ethyltrimethoxy
silane, phenyltrimethoxy silane or vinyltrimthoxy silane, and
apartially hydrolyzed condensate thereof; alkyl silicates such

as methyl ortho silicate, ethyl ortho silicate, n-propyl ortho

silicate or methyl cellosolve silicate, and a partially



Example 6 A single-liguid type room-temperature-curable polyorganosiloxane composition was
prepared by the same procedure as that of Example 1 except that the 270 parts of non-treated ground
calcium carbonate of Example 2 was changed to 270 parts of ground calcium carbonate (p-POWDER
2R, manufactured by Bihoku Funka Kogyo Co., Ltd.), and the 30 parts of precipitated calcium
carbonate surface-treated with resin acid of Example 2 was changed to 30 parts of non-treated
calcium carbonate (Brilliant-1500, manufacturedby Shiraishi Kogyo Co , Ltd.) [0030] Comparative
Example 1 2Y9K ngiefgGiantyse Fadrh-tehfperattire-clfable petybrRjanositd e compasition was

prepared by the same bracedyre a5 At of Example 1 %@B&‘Q%E@&@i@ﬁsﬁﬁg&%@ed ground

calcium carbonate 'was changed to thé 200 part s of ground calcium carbonate surface-treated with

fatty acid (OMYACARB: Edy mamytactured by QMY Allke) J0034} Eomparataredbxasmpie By 1 A
single-liguid type room-temperature-curable polyorganosiloxane composition was prepared by the

same procedute 2SRRRSTEREM Se FBRce ptithdttHe 106 PaRS BF pretipitited Rarcitmeca bonate

SUfface'”eaé?qM%@éﬁb%%?%‘i@@?dttQéxOQi%ﬁ%%’ﬁS' lfated calcium carbonate
surface-treated with a fatty acid (HAKUENKA OCR, manufactured by Shiraishi Kogyo Co., Ltd.).

[0032] CompaiativellExemplecdy s Alsingleshiguiditypetroonytemperatunescurableapalyorgahosiloxane
composition was prepared by the same procedure as that of Example 1 except that the 200 parts of

non-treated®yrBahd talcium CATBGHaE SvasSHEmyRatb 2005t 5ground calcium carbonate
surface-treated with fatty acid (OMYACARBFI, manufactured by OMYA Inc. ) , and that the 100 parts
of precipitated calcium carbonate surface-treated with resin acid was changed to 100 parts of
precipitated calciufrearhoriate siface-treatst withofattg acith(HARKUENKIA OCRenmanufactured by

Shiraishi Kogyo Co., Ltd.). [0033] Comparative Example 4 A single-liguid type _
room-températtireairdbie Bolydrgarodifokart coiipbsitidi ias prepaed b5 the sameprotedure as

that of Exanélglﬁ 1 exc%%t that trp§ Cgmount of mle ngn-trleated %Olci%rpo%rg% zitg Srugper SS

manufacture §Cﬁ§ruo Calcium av Iftla% &/asrcﬁaﬁéeg fo 3 arts, and the pr C|p1iltli’31tsedl ’galcium

carbonate surfacgdieated withsesin acid was not used. [0034] Comparative Examples 00

[0013]

The additive amount of (B) component is within the range
of 0.1 to 15 parts by weight relative to 100 parts by weight
of (A) component, and preferably 0.5 to 10 parts by weight. If
the additive amount of (B) component is less than 0.1 parts by
weight, the composition cannot be cured. If the additive amount
thereof exceeds 15 parts by weight, curing of the composition
delays, which is disadvantageous in economy.

[0014]

The condensation reaction catalyst of (C) component to be
used in the present invention is applied as necessary to enhance
the curing of the composition of the present invention. This
type of catalyst includes: organic acid salt of tin, titanium,

zirconium, iron, antimony, bismuth, manganese, or the like;
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organic titanate ester; and organic titanium chelate compound.
Examples of such condensation reaction catalysts are: organic
tin compounds suchasdibutyltindilaurate, dibutyltindioctoate
or stannous octoate; and organic titanium compounds such as
tetrabutyl titanate, tetraisopropyl titanate,
diisopropoxybis(acetylacetate)titanium or
diisopropoxybis(ethylacetoacetate)titanium. When (B)
component is vinyltrioxime silane, (C) component may not be
required. The additive amount of the component is within the
range of 0 to 15 parts by weight to 100 parts by weight of (A)
component, and preferably 0.001 to 10 parts by weight.
[0015]

The present invention is characterized in adding two kinds
of calcium carbonate: (D) component and (E) component.
[0016]

As a person skilled in the art knows, calcium carbonate
has various types such as ground calcium carbonate, precipitated
calcium carbonate, and colloidal calcium carbonate, and further
includes the one surface-treated with fatty acid, resin acid
or rosin acid, a surfactant, and the like.

[0017]

The inventors of the present invention have found that the
significant effect on matting the surface is attained by the
combinations of: (D) non-treated ground calcium carbonate and
(E) precipitated calcium carbonate surface-treated with resin

acid; (D) ground calcium carbonate surface-treated with resin
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acidand (E) precipitatedcalciumcarbonate surface-treatedwith
resin acid; and (D) ground calcium carbonate surface-treated
with resin acid and (E) non-treated precipitated calcium
carbonate. As clearly understood by the comparisons between
examples and comparative examples, described later,
combinations other than the above-described ones, such as a
combination of a ground calcium carbonate surface-treated with
fatty acid and a precipitated calcium carbonate surface-treated
with resinacidor a fatty acid, or a combination of a non-treated
ground calcium carbonate and a precipitated calcium carbonate
surface-treated with a fatty acid, or a sole non-treated ground
calcium carbonate, cannot attain effective matting effect.
[0018]

The particle size and other properties of (D) component
and (E) component arenot specifically limited, and the compounds
which can be recognized as ordinary ground calcium carbonate
or precipitated calcium carbonate are widely applicable.
Furthermore, the kind of resin acid as the surface-treatment
agent for thecalciumcarbonate of (D) component and (E) component
is not specifically limited if only the resin acid is normally
used. Examples of resin acid include rhodinic acid, and the
like. The amount of the resin acid is also not specifically

limited, and about 3% is preferred.

[0019]

As (D) component and (E) component, various types of

commercially available ones can be used. Examples of (D)
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component can include Super SS and Super #2000 manufactured by
Maruo Calcium Co., Ltd., and u—POWDER 2R manufactured by Bihoku
Funka Kogyo Co., Ltd. Examples of (E) component can include
HAKUENKA TDD and Brilliant-1500 manufactured by Shiraishi Kogyo
Co., Ltd., and precipitated calcium carbonate manufactured by
Maruo Calcium Co., Ltd.
[0020]

According to the present invention, the additive amounts
of (D) component and (E) component are required to 100 to 400
parts by weight for (D) component, and 1 to 200 parts by weight
for (E) componentrelativetol1l00partsbyweight of (A) component,
and also there is required (D) component of 50 to 99.9% by weight
relative to the sum of (D) component and (E) component. If the
additive amounts of (D) component and (E) component are
excessivelysmall, themattingproperty, themechanical strength,
and the adhesion property become insufficient. If the additive
amounts of (D) component and (E) component are excessively large,
the extrusion work from container before curing deteriorates.
The composition of the present invention can easily be produced
by uniformly blending the above (A) to (E) components, or (A)
component, (B) component, (D) component, and (E) component.
Further, other than those components, there can be added organic
solvent, flowability-control agent, mildewcide, flame
retardant, heat-resistant agent, adhesion enhancer, pigment,
inorganic filler other than (D) component and (E) component,

and electrical conduction—-imparting component, as far as the
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object of the present invention is not deteriorated.

Examples
[0021]

The present inventionwill be describedbelow inmore detail
referring to the embodiments. The term “parts” in Examples and
Comparative Examples signifies the parts by weight. The
properties such as viscosity are the values observed at 23°C
unless otherwise specified.

[0022]

Example 1

A single-liquid type room-temperature-curable
polyorganosiloxane composition was prepared by uniformly
blending: 100partsofapolydimethylsiloxane, havingaviscosity
of 20,000 centistokes and being sealed at both terminals of the
molecule by methyldimethoxysiloxane group; 200 parts of
non-treated ground calcium carbonate (Super SS, manufactured
by Maruo Calcium Co., Ltd.); 100 parts of precipitated calcium
carbonate surface-treated with rosin acid, (HAKUENKA T-DD,
manufactured by Shiraishi Kogyo Co., Ltd.); 2 parts of carbon
black; and 33 parts of polydimethylsiloxane, having a viscosity
of 100 centistokes and being sealed at both terminals of the
moleculebytrimethylsiloxygroup, andthenblendingtheobtained
mixture with 5 parts of methyltrimethoxysilane, 5 parts of
diisopropoxybis(ethylacetoacetate)titanium, and 1 part of

1,3,5-tris[3-(trimethoxysilyl)propyl]isocyanurate.

10



02 001.

ON-CV 0CO 19 ZI7 07 02 001.

[0023]

To avoid adhesion of thus obtained composition, a frame
made of Teflon (trade mark) plate having a thickness of 2 mm
was placed on a Teflon (trade mark) plate, and the composition
was filled therein while avoiding inclusion of bubbles, and then
the surface of composition filled was smoothened by using a
spatula. After that, the composition was allowed to stand at
23°C and 50% RH to be cured to thereby form a sample having a
size of 150 mm x 300 mm x 2 mm. The gloss and the physical
propertiesweredeterminedon thus obtained cured sample. Under
the similar curing condition, a shear—-adhesion sample of glass
and aluminum (thickness of 2 mm and adhesion area of 25 mm x
10 mm), was prepared, and the adhesion force and the rate of
cohesive failure of the sample were determined.

[0024]

The results are given in Table 1. The glossiness as an
index of matting property was determined by the 60 degree mirror
gloss in accordance with JIS 7Z8741 by the use of a gloss meter
IG-310 (manufactured by Horiba Limited). Smaller value means
lessgloss. Otherpropertiesweredeterminedinaccordancewith
JIS A5758 and JIS K6301.

[0025]

Example 2

A single-liquid type room-temperature-curable
polyorganosiloxane composition was prepared by the same

procedure as that of Example 1 except that the amount of

11
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non-treated ground calcium carbonate was changed to 270 parts,
and the amount of precipitatedcalciumcarbonate surface-treated
with resin acid was changed to 30 parts.
[0026]

Example 3

A single-liquid type room-temperature-curable
polyorganosiloxane composition was prepared by the same
procedure as that of Example 1 except that the amount of
non-treated ground calcium carbonate was changed to 290 parts,
and the amount of precipitatedcalciumcarbonate surface-treated
with resin acid was changed to 10 parts.
[0027]

Example 4

A single-liquid type room-temperature-curable
polyorganosiloxane composition was prepared by the same
procedure as that of Example 1 except that the amount of
non-treated ground calcium carbonate was changed to 297 parts,
and the amount of precipitatedcalciumcarbonate surface-treated
with resin acid was changed to 3 parts.
[0028]

Example 5

A single-liquid type room-temperature-curable
polyorganosiloxane composition was prepared by the same
procedure as that of Example 1 except that the 270 parts of
non—-treated calcium carbonate of Example 2 was changed to 270

parts of ground calcium carbonate surface-treated with resin

12
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acid (u—-POWDER 2R, manufactured by Bihoku Funka Kogyo Co., Ltd.)
[0029]

Example 6

A single-liquid type room-temperature-curable
polyorganosiloxane composition was prepared by the same
procedure as that of Example 1 except that the 270 parts of
non-treated ground calcium carbonate of Example 2 was changed
to 270 parts of ground calcium carbonate (u-POWDER 2R,
manufactured by Bihoku Funka Kogyo Co., Ltd.), and the 30 parts
of precipitated calcium carbonate surface-treated with resin
acid of Example 2 was changed to 30 parts of non-treated calcium
carbonate (Brilliant-1500, manufactured by Shiraishi Kogyo Co.,
Ltd.)
[0030]

Comparative Example 1

A single-liquid type room-temperature-curable
polyorganosiloxane composition was prepared by the same
procedure as that of Example 1 except that the 200 parts of
non-treatedgroundcalciumcarbonate was changed tothe 200 parts
of ground calcium carbonate surface-treated with fatty acid
(OMYACARB FT, manufactured by OMYA Inc.)
[0031]

Comparative Example 2

A single-liquid type room-temperature-curable
polyorganosiloxane composition was prepared by the same

procedure as that of Example 1 except that the 100 parts of

13
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precipitated calcium carbonate surface-treated with resin acid
was changed to 100 parts of precipitated calcium carbonate
surface-treated with a fatty acid (HAKUENKA CCR, manufactured
by Shiraishi Kogyo Co., Ltd.).
[0032]

Comparative Example 3

A single-liquid type room-temperature-curable
polyorganosiloxane composition was prepared by the same
procedure as that of Example 1 except that the 200 parts of
non—-treated ground calcium carbonate was changed to 200 parts
of ground calcium carbonate surface-treated with fatty acid
(OMYACARB FT, manufactured by OMYA Inc.), and that the 100 parts
of precipitated calcium carbonate surface-treated with resin
acid was changed to 100 parts of precipitated calcium carbonate
surface-treated with a fatty acid (HAKUENKA CCR, manufactured
by Shiraishi Kogyo Co., Ltd.).
[0033]

Comparative Example 4

A single-liquid type room-temperature-curable
polyorganosiloxane composition was prepared by the same
procedure as that of Example 1 except that the amount of the
non-treated calcium carbonate (Super SS, manufactured by Maruo
CalciumCo., Ltd.) was changed to 300 parts, and the precipitated
calcium carbonate surface-treated with resin acid was not used.

[0034]
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% edl1111 Type of calcium carbonate !Ground calcium carbonate 1 [IFICIAplldleU UdItAU111
carbonate 160 degree mirror gloss Hardness Tensile strength Elongation Shear adhesion force
(Aluminum-glass) Rate of cohesive failure (Aluminum-glass) Claims 1.A
room-temperature-curable polyorganosiloxane composition comprising:

Claims

1. A room-temperature-curable polyorganosiloxane
composition comprising:

(A) 100 parts by weight of a straight-chain
polyorganosiloxane having a viscosity of 20 to 1,000,000
centistokes at 23°C, and having amolecular chain terminal being
sealedwithasilanol groupor asiliconatom-bondedhydrolyzable
group;

(B) 0.1 to 15 parts by weight of an organic silicon compound
having 3 or more silicon atom-bonded hydrolyzable groups in a
single molecule;

(C) 0 to 15 parts by weight of a condensation reaction
catalyst;

(D) 100to 400 partsbyweight of anon-treatedgroundcalcium
carbonate or a ground calcium carbonate surface-treated with
resin acid; and

(E) 1 to 200 parts by weight of a non-treated precipitated
calcium carbonate or a precipitated calcium carbonate
surface-treated with resin acid,

wherein at least one of (D) component and (E) component
is required to be treated with resin acid, and

wherein the amount of (D) component relative to the sum
of (D) component and (E) component is within the range of 50

to 99.9% by weight.
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(A) 100 parts by weight of a straight-chain polyorganosiloxane having a viscosity of 20 to 1,000,000
centi stoke s at 23C, and having a molecular chain terminal being
sealedwithasilanolgrouporasiliconatom-bondedhydrolyzable group; (B) 0.1tol5partsbyweightof an
organic silicon compound having 3 or more silicon atom-bonded hydrolyzable groups in a single
molecule; (C) 0 to 15 parts by weight of a condensation reaction catalyst; (D) 100 to 400 parts
by weight of a non-treated ground calcium carbonate or a ground calcium carbonate surface-treated
with resin acid; and (E) 1 to 200 parts by weight of a non-treated precipitated calcium carbonate or
a precipitated calcium carhanatesustacestreated withyresiniacid, 1 wherein @b least aneof (D)
component and (E) component is required to be treated with resin acid, and wherein the amount of
(D) componentrelative: tnthefsun pf g)pcamponent and (E) component is within the range of 50 to
99.9% by weight. 2. The composition as claimed in claim 1, wherein the combination of (D) and
(E)is: (D) non- tr%htedlgmui?fﬁ@@‘}@dm carhongte amilE)Precipirated cHiciumecstboridte
surface-treated wijth a resin acid; ground calcium carbonate surface-treated with a resin acid
and (E) preEipR&teR catdifin c%?rﬂJSﬁéﬁ% s%%@??etaﬁeﬁ With™& Fesit 82t dr '+ S RDy gFdtiid calcium
carbonate sgéfflge -treated with a resin acid and (E) non-treated precipitated calcium carbonate. 3.
The composition as claimed in claim 1, wherein the silicon atom-bonded hydrolysable groups of (A)
and (B) are the same) grohnbheLoRResitian BSHlaimed inrelaim 4 wheeein(G)rscertained within
the range of 0.001 to 10 parts by weight to 100 parts by weight of (A) component. 5. The composition
as claimed &rdlaiemd, (#hereinthe ratictnaveghtofthed ) comporenttoflze (E)-carmpenent,t(D)/(E), is
within the range of 270/30 to 297/3.

a resin acid; or

(D) ground calcium carbonate surface-treated with a resin

acid and (E) non-treated precipitated calcium carbonate.

3. The composition as claimed in claim 1, wherein the
silicon atom-bonded hydrolysable groups of (A) and (B) are the

same.

4. The composition as claimed in claim 1, wherein (C)
is contained within the range of 0.001 to 10 parts by weight

to 100 parts by weight of (A) component.
5. The composition as claimed in claim 1, wherein the

ratiobyweight of the (D) component tothe (E) component, (D)/(E),

is within the range of 270/30 to 297/3.
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