SPECI FI CATI ON Tl TLE OF THE | NVENTI ON Adhesi ve Conposition and Met hod of

Maki ng the Sane [Field of the Invention] This invention relates to adhesive
conpositions useful as |light sealants, light coatings and the |Iike, and
nore particularly to adhesive conpositions containing a roo ragure
curing resin (% Q”Bf astic mcroball oon surface-coated wt hrpgtrﬁ'ﬁﬁzqz?‘?’
divided particulate inorganic material. The invention is also concerned

wi th the nethod of meking the sane. [I%ﬁi O Anf] Room tenperature curing
resins have been w dely used for adhesi veg, Seal ants, coatings and the

like. Recently, there has been deggd@ii8ek® * eShHBRPESEEPNPOsi tion prepared by
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bl ending a roomtenperature curing resin with a filler in the form of
m cr obal | oon so that the resulting resinous conposition is |lightened and
provi ded with heat and sound insul ating properties and heat dissipative

property. ForW q)gytﬂg Japanese Lai d- Open Patent Publication,No 9%}6252388
di scl oses a coﬁgb I'Tion conprising a liquid silicone resin blended wth a
pl astic m croball oon and used as a packi ng. Japanese Lai d- Open Pat ent
Publ i cation N%wtégéggggg,discloses that there is used a heat insulative
conposition conprisSing a‘silicone resin (diorganopol ysil oxane pol yner)
bl ended wth a borosilicate salt m croballoon and a phenol resin

m crobal | oon. Japanese Lai d-Qpen Patent Publication - 1 -
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No. 7-113073 discloses a delustering seal ant conposition conprising a room
tenperature curing resin blended with a plastic m croball oon and/or a
silica-balloon. Such conventional mcro-balloon-containing resin

conpositions I.ndi vi dual m cro-ball oons sinply but not ' Y
di sper sed. At‘?gﬁglgészeeo provi de uni formdi spersion by stirri lr?glr{ﬂg%( ﬁisnvol ve

the risk of rupturing the ball oons. Furthernore, such resinous conpositions
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conpositions useful as sealings, coatings and packings and the nethod of
maki ng the sanme. According to the invention, there is provided an adhesive
conposition which conprises a roomtenperature curing resin, a plastic

m crobal | oon [ -coated with a finely divided particul atg_j.nor | C
ST P dhds

material, a fi I f desired, a plasticizer. The inventlV Stve
conposition may be prepared by noistening the surface of a plastic
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noi sture curing resins. Eligible for use as such roomtenerature curing
resin are a urethane prepolyner termnated with isocyanate groups,
silicone, nodified silicone and a pol ysul fi de rubber. The urethane

prepol ymer t ' d with isocyante groups (hereinafter re as
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| socyanat e-t d prepolynmer) is a product resulting fromthe reaction
of a polyol with a polyisocyanate. The term polyols as used herein
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active hydrogen atons. The | atter conpounds exenplarily include polyhydric
al cohol s such as ethyl ene glycol, propylene glycol, butanediol, diethylene
glycol, glycerin, hexanetriol, trinethylol propane and pentaerythritol;

am nes such as et hyl ene dlanlne and hexanet hyl ene di am ne; nes
such as ethan8P? H%ﬂ k and propanol am ne; and pol yhydric ph ﬁ%ﬁ@ggﬁgﬁ
resorcin and bi sphenol. The polyols used in the invention include
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polylsoprenepolyol adi pat e- ed ponoI | act one- based pol yol; and cast or
oil. These polyols may be used singly or in conbination. These - 3 -
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pol yol s have a wei ght average nol ecul ar wei ght of preferably 100-10, 000,
nore preferably 500-5,000. The pol yi socyanates used in the invention
i nclude 2, 4-tolyl enediisocyanate, 2,6-tolyl enediisocyanate (TDI),

di phenyl neth - -di i socyanate and nodifications thereof,
1, 5- napht hal gﬂgaﬁflé(ggyanat e (NDI'), tolidineisocyanate (TCDI )P,CT/‘")%/02163

hexanet hyl enedi i socyante (HDI ), isophoronediisocyanate (I1PDI),
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t he pol yi socyanate, preferably 0.95-0.75. |socyanate-term nated prepol yners
may be prepared by the conventional nethod of making urethane rubbers; that
is, by reacting a polyol with a polyisocyanate at a tenperature of
10[err]-100[ e under atnospheric pressure. The resul tj

| socyanat e-teyrrﬁl%é@%ﬂ prepol yner is noisture curable. Anot he?egllnl’gglloglﬁé
conpound for the roomtenperature curing resin used in the invention is
silicone_ whic lﬁﬁﬁ(wﬁ%i f iyeg .}urll}_g PE- RS «yand two- pack types of
formul ati on. Fre—one—pac ye—s re—eoHpri ses a linear
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- 4 - silane and the like. The two-pack silicone is a type of room
tenperature curing resin which is cured by adm xing a |inear
or ganopol ysi | oxane having the aforesaid reactive silanol groups (not

normal |y cur agh@qhdief Ne absence of a curing agent) w th the peifphighpgent .
The curing agent exenplarily includes cyclic am noxy siloxane, |1 near

am noxysi | oxane, tetraethoxysilane, tetrapropoxysilane and the like. In the
case where a two-pack type silicone is used as the roomtenperature curing

resin, according to the invention the inventive adhesive conposition shoul d
be 24 37
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blended initially with the aforesai d organopol ysil oxane and thereafter with
a curing agent upon application. Another eligible roomtenperature curing
resin used in the invention is a nodified silicone conprising a najor

portion of pq)vq 55(?1”" nated with reactive silyl groups. Thg .ngd
silicone is cu e with nmoisture in the air or noisture abso 8 6] th

resul ting adheS|ve conposition in the presence of a curing catalyst. There
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wei ght average nol ecul ar wei ght of 2, 000-20,000. The other eligible room
tmmmﬂum(ﬁmMﬁﬁ§h4ﬂﬁﬁﬁhhﬁmﬁﬁmmm%mmmﬂﬁﬁf%ﬁﬁ%ﬁw
which Ts CUraRl® it 0 %OBOBIEIEAMe (N/cm? ) &\ SIBBET ..
(N/c
m?) BIUZORKOHWUTE:s (%) HiIEFTAL =,
(2) HE

JI1S8S KT7312kEHL TRIEL %,
@) - OHE

ABLREOERBHMEYOLBELXAEL., HRVOEARISHEI NS
HALBELEZARELI S, BEIC X > THEBEILAESL-0HE (%) %
TREL K,

BRZR1ILERT,



with a curing agent at roomtenperature. There may be used - 5 - as the
curing agent, an oxide or peroxide of netal and an organic or inorganic
oxi di zing reagent. These pol ysul fide rubbers have a wei ght average

nmol ecul ar wei ght , 000-7,500. The inventive adhesive conggﬁj ' urt her
cont ai ns pl astwibc”@\gzé’?obal | oon surface-coated with a finely di v{%géc?i&l&
particul ate inorganic material. The m croballoon is a plastic mcroball oon
formed froma material selected fromthe frpup consi sting of phenol resin,
epoxy resin, urea resin, vinylidene chloride resin, polystyrene,
styrene-based
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BRAY-799200, AEA VYU LAH S
(2) FRLwyebe/rax7:7- LROGTI #AAMIERIZE( #) B
(3) WA vIEbedsox7:27- FROGCA MFMAEE( #%) &
() BHBEre4)027:7- FROED FAAMIS®IE( k) B
(5) ERmEHNIAU-7 B0 EBLY U 7TAECHK &



copol ynmer, pol ynethacryl ate, polyvinylal cohol, vinylidene
chloride-acrylonitrile bipolynmer, acrlonitrile- nmethacrylonitrile bipolyner
and vinylidene chloride-acrylonitrile-divinylbenzene terpolyner, the _
surface of th?@bﬁ(ﬁdlc m crobal | oon being partially or whol I¥ coated with a
finely divided particulate inorganic material. Such finely d GT¥eg02163
particul ate inorganic material includes cal ciumcarbonate, titani um oxide,
silicone_oxidgiﬂgﬁpgz clay and carbon bl ack. These nmay be used singly or in
conmbi nation. The plastic m croballoon surface-coated with the finely

di vi ded parti cul @& & b tking ¢ et 2t yray- bes R0, %l:f&fﬁf@h?%%@mﬁggﬁo pm
in particle size and 0.05-0.5 g/cnB in true specific gravity and may be

wMaHmdH1&@ﬁﬁ%@&"dR%Mﬂﬁ&&%ﬂbmibﬁﬁk@ﬁﬁ@HMmyﬁﬁ
temperature cif by A SN L EaRHSHUNS rnsorne (mEE
L, UHFERREEE2ICRT,
iH. HBEYME -S5RUFE-6i3. FHoA 2oL — YEEBHO-¥BTE
HIETHBROCERL. MXWC-5~C-T7i3,. TUANTCEBIEE - &
BHMEMICBEL -,



conposition. The aforesaid m croballoon used in the invention, owing to its
surface being coated with the inorganic - 6 - material, can be m xed
easily and uniformy with the roomtenperature curing resin wthout the
risk of rapt %bqg/ogzgp bal I oons and can afford the resulting J£QuReSk:dson

wi th adequate thixotropy leading to inproved workability in its preparation
and application. Wen using an isocyanate-term nated urethane prepol yner,
the resulting adhesi ve conposition ca%t%e i mproved in storage stability
with the use of plastic

AR IS 7§ YL )] E-5 |E-6 {C-5 | C-6 [C-T
EHyya—w 100 | 100 | 100 | 100 | 100
' Fe st
HZEUNBRBRANL YLD 120 | 120 | 120 | 120 | 120
giLFs o ® 20 20 20 20 20
EERRANLY LW 10 10 10 10 10
H¥H (DOP) 50 50 50 50 a0
A=Y S R - | 2 2 2 2 2
T3 Ay Ty T7H 3 3 3 3 3
R i <> 2 2 2 2 2
NWih—v A 5 -- -- -- -
Ny—vB -= 5 - -= --
AV T -- -~ - - 5
BlER Rt
BRI HIMse (N/cm?) 41 40 40 40 45
BERMET n.x (N/cn?) 170 | 165 | 168 | 160 | 140
f U Es (%) 520 | 500 | 520 500 | 400
i E 1.2811.2511.4011.35( 1. 38
BhtSh—r (%) <5 | <H -- | #35| 10

) () BARBIVEXHIMSHKY<—S303, SHIEITE (%) 9
(2) BREMI12200 « ARAIN YW A (3R B, THRE0. 074
Q) BRER-820. BEREXR (%) . PIgNE0. 264



m crobal | oons surface-coated with a particul ate cal ci um carbonate
surface-treated with a fatty acid ester. Alternatively, a polysulfide
rubber used as the roomtenperature curing resin is conducive to inproved

t hi xot ropi ¢ pﬁgg%gle of the resulting adhesive conposition W%SJ)@;&% of
pl astic m croball'oon surface-coated wth a particul ate cal cium carbonat e

surface-treated with higher fatty acid. The above-nenti oned m crobal | oons

used in the inventjiqn Jolyy i al id e in r
Mar unot om cr ospherd42f %%sﬁrmt'oé[@lu% h@%?%aﬁﬁpéo(hﬂ (?.4‘ 'I&:Eéwé" fé’sq)\rpe
conposi tion accor disNg it ¢ # haishyents any ray Pe- further bl ended with a filler

in an anount of 10-200 percent by weight based on the weight of the room
tenperature curing resin. Such filler is added to provide

EKHEH 6

FEEEMEE LTERY Y a—-V2FEL, £ERL-EBAKEH-
TEOHIO VY VAR ERBL, LERBCLTE Y-V v /H#ER
VMOUFHEET -, SHBRPOBRICEHL -RIOHEHE (EEK) &
Fic, YUEFERERERILRT,

M, HRWME-TIR, Fovs 2700 —- v 2T8Ro—HTcEBsE+THE
BMicBEL, M C -0, TBHTCEEIE A LU {ERMESEL
7o



t he adhesi ve conposition with the desired properties upon curing. The
filler may be silica, calciumcarbonate, titanium oxide and the |Iike, anong
whi ch cal cium carbonate is preferred. When using an isocyante-terninated

ur et hane -7- | ymer as the roomtenperature curing rg,m

I nventive adh‘g?ig\%gz@grrposition can be afforded with inprove 5{0?621&3%3
stability by the use of cal cium carbonate surface-treated with a fatty acid
ester as a filler. The filler used in th igwention may have an average
particle size in the range of 0.04-7 pm “The inventive adhesive conposition
may be further

[
R B 8 ) E-T7 c-8 C-9
EHIRR 53
g ya— W 100 100 100
af¥H (DOP) 40 40 40
FEHLBREAN YT LD 130 130 130
EERBANLY LD 20 20 20
T L & 5k 5
a¥H (DOP) 15 15 15
EERBANL T LD 10 10 10
i A @ 4 4 4
fhig B > 1 1 1
N —-v A 5 - 5
B R&Y
FlERIG IMso (N/cm?) 15 15 15
BIIREEE Tu.x (N/cn?) 100 100 100
{e U Es (%) 400 400 400
H B 1.28 1.42 1. 38
EhiNi—-r (%) <5 - #40
. ) (D) BREIXAIMSEY—~15A, SRS TE (K &

(2) BREBINI42200 EAL VS L (BR) 8. EHRE). 0Tk
(3) BRZ2-A-1500, ABRANLVI T L (B) B, EENELS
4) #+7FVEE G) BREL77—-3120D, 1EF (k) &



bl ended with a plasticizer in an amount of 0.1-100 percent by wei ght based
on the roomtenperature curing resin. However, such plasticizer is not
al ways required where the adhesive conposition conprises a two-part type

silicone. The j.ci zer includes phthalic acid ester such L
pht hal at e (D&ﬁﬁ@ﬁ“gurw phthal ate (DLP) and butyl benzyl phﬁéﬁ?@%BBP),
aliphatic dibasic acid ester such as dioctyl adipate, isodecyl succinate

and di butyl sgﬁﬁgﬁﬁe, gl ycol ester such as diethyl enegl ycol di benzoate and
pentaerythrito ter, aliphatic ester such as butyl ol eate and net hyl

acetyl ricinol et {aMogiHEor LCT sy er —suchEFs U T is (elyik Lo gsiEmtofg 4 ra gt yl
phosphat e and octyl di phenyl phosphate and pol yesters resulting fromthe
reaction of dPPad & -adiu e ® bk cdhb E RIResE iy B AL SHESK Dy or
N CombiNAtl Of v op % 47 - o BARMO B I HALERAOLAR (ERE) S5,
MEFEERERLICRT,
M. HRYE~-S8RUE-9R, FHRA 70V~ V2 EBRAO—{TE
HSETHEREBEEL. i C-11RUCC-1213., JBFiTtEBx &

I ERSHEBRBICREL 12,



The inventive adhesive conposition may be optionally blended with

anoxi dation inhibitor, pignent, dispersant and the |ike. The oxidation

i nhi bitor may be phenol derivatives such as butyl hydroxytol uene (BHT) and
but yl hydr oxyagised.dBHA) . aromatic anmines such as di phenyl agdg ﬁm@,gﬂ“ 8 -
phenyl enedi am ne an phosphorous esters such as triphenyl phosp

pi gmrent may be netal oxides such as titanium oxide, zinc oxide, ultramarine
and red oxide, |ithopone, sulfides of |ead gcadmum iron cobalt and

al um num chrolides and sulfates. Organic plIghents such as

Y=Y v SRy E-8 E-9 C-10 C-11 C-12

EH B 5

yya-—-r» 100 100 100 100 100

ZELBRBRANYG LD 60 60 60 60 60

Ry 7Y VI RAFL P 0.4 0.4 0.4 0.4 0.4
& (L& 5

TI)FyoFHu b 5 9 2 5

RNi—-vA 2 -- - -- -

S — B -- 2 - 2 --

Nl —-rX -= == - -= 2
5l ERFF

FIERIE/IMso (N/Cm?) 19 18 18 18 20

GIERBET ...« (N/cn?® 80 85 80 90 15

ft & Es (%) 1100 1150 1200 1200 1200

H B 1.22 1.22 1.30 1.28 1. 26
Bl -2 (%) <38 <8 == #9340 %28

#) (1) WaERF-5000 | EREFEITE (K &
(2) BREOEECCR. BEILXE () B, E£EHNE0. 124
Q) BRELE2I=7YGCG0-102, BEXmIE (k) 8,

KHafl 8
ZFRELERELLTEHMATLZHEAL, EERLAAEBAICH - TH



azo- pi gment and copper - pht hal ocyam ne may al so be used. There may be used,
as di spersants, sodi um hexanet haphosphate, sodi um condensed

napht hal enesul fonate and a surface active agent. The inventive adhesive
conposi tion nﬁ, obBs28f epared by kneading a room tenperature Gidrlpsedfdi N 2
plastic mcro oon surface-coated with a finely divided particulate
inorganic material, a filler, a plasticizer and other suitable conponents
in appropriat e, £§yenaes, L;m?ugt. ¥ Lt he plEk ltCL #grobal Logns s i o
surface-coated with the fine |v"}§ed part?cu ate inorganic rrg?erbljza

shoul d be noi ¥R &ifT b /. m&tﬁﬂt@@iﬂii&gﬁfﬁ Wk fo9eD il By (B RE&ED vt ot he
ot her conpone Th nmoi st ened m crobal | oons shoul d be added at the
| ast stage of %ﬁeﬁ@%t% bt Fo an earlier st age lest the mcroball oons

shoul d rupture By seme 105, Fhed 2 Ol — Y A TEHO—RTEESET
MRTIcEE L, HRWC— 14k, TEHTEMIE2C &4 < EMEYIEE
L%,



kneadi ng. The wetting-out agents may be any of the above-nentioned

pl asticizers, lubricative fluids such as liquid paraffin, silicone oil and
met hyl phenyl pol ysi | oxane and aromati ¢ hydrocarbon sol vents such as benzene,
t ol uene and ﬁékﬁ @5 1he wetting-out agents may be used in an, 6 9 -
of 0.1-7 by |Jﬁ ¥Ltio based on the finely divided particula{e I norgani c
material coated with the mcroball oons. Too snall anpbunts of a wetting-out
agent would result in the adhesive conp%§étion being m xed with air

entrai ned by the m crobal |l oons.

Y-y v S BERY E-10 c-13 C-14
EX 1%
) SHALT L D 100 100 100
AWH A 30 30 30
WA B 30 30 30
SELERRA LYY LD 70 70 70
BERBEI LYY LD 70 70 70
B 0.1 0.1 0.1
BILF 5 > 20 20 20
Niy—-vA 3 -- 3
&
~Eies © | 9.1 9.1 9.1
27T Y VB 1.0 1.0 1.0
HBH A @ 9.1 g. 1 9.1
AELET
BIBRISHMso (N/Cn?) 16 15 15
BBEBET... (¥/cn?) 45 50 50
B U Es (%) 820 900 500
X = 1.58 1.70 1.67
. BRSNS L— (%) <10 - %160

) Q) BRIV /FR-LP32, BV FA -4 () #
(2) BRET7$4¥- E500. TEE(L (k) &



The invention will be further described by way of the foll ow ng exanpl es
whi ch should not be regarded as limting the scope of the invention.
Preparati on of Room Tenperature Curing Urethane Prepol yner A three-necked

flask was cha h 500 grans pol yoxypropyl ene glycol, 2, [
SRSy Aot s 5o

pol yoxypr opyl ene havi ng a nunber nol ecul ar wei ght of 3
granms xyl enedii socyanate. The adm xture was reacted at a tenperature of

bel ow 80[err] C, ther(egt;y%f)gtg?\ymﬁqg_ %Igﬁet_ﬁ%ﬁgg%@%g]%@é %vi ng 1.5%

term nated isocyanat e groups. I'nventi ve f re kneaded, in a
planetary mixer for a (4 mgshenaehzt OR: RomT 2 Q@ yekighiy 98¢ 450, 9f 4t he

f or egoi ng ur et haneprepol yner, 100 wei ght parts of cal cium carbonate

surface-treated w (B PARA% 4ciid. BBl dnd 7100 (B $¥t PaEheR1.0 ~1.3 ¢«
| (6) @RZCR—-9 0. BREE (%) 8. PHHR.25



of dioctyl phthal ate (DJTﬂfBEd as a plasticizer thereby obtaining a

(rerernaftorcarervea ool IRMAMIREIMIEN 2o 2 o S porcur are

titani um oxi de _and having an aver&geSparticle size of 20 p
speci fic gravOy™B2%h. 21 was mixed with 7 wei ght parts dioc?@ﬂ”ﬁﬂ%ﬁgﬁate

(DOP) used as a wetting-out agent, thereby - 10 - obtaining a slurry.

This slurry was added to the above kn@@%&égﬁ duct and thereafter kneaded
in the mixer for 5 mnutes, thereby pfovidi %fan adhesi ve conposition.

Inventive Exanple 2 1 sE@E{HfEs. EREHNKTRERBSNETSRAF v 7
A4 uR—vE, TEM L, TBRALEEET 5 EEEHEBRY.

2. EEFAURIECOBERET, BRUBKTREHRBES L LTS
RFw w420 b-v%0, 5~10%. XEMEZ10~200%., I8
HEOQ., 1NBTWL1I00%SETAHEROEH 1 EROBEERERY.

3. EEEEBIEL, KA VYT VEE2ETBI L
g7 RYz—, YJa-TL KV I-VTL, ERETLNER
ABHOBENRTVLAHROHE 1 ERORBEHERY

4, EBBBEATEERBEIN LTS X F v r24 20—V DF
BMRUENXS~2003/uvy0EBlicd, EHEND. 05~0. 5g/c
m?

OHEICH 32HKOWH 1 ERMOEBFHHRT,

5. P35RF w2470 - yORBEHREAT ZEBMI KL,
REBALIOL BILFI . BILXA4FE . LI, 2 V-RUA—-FKLTF
IO REABFEHISRBINIFROEE 1 EMOEFEHERY.

6. BEBUMATREREBEINTVWE SIS RAF v I 70—
P, HiEyF o BMEAK, Bt F -7V b AV ZxTHE
G, PZ7Vp= MY - %2y by L HEAK, BltE Y F o -~
T2V oo b A—PE ARV BV ERHRBAENIGREIBROLBENSD
BLEDBIBOBEARTHERINTVIBROBHE 1 EROBERMERY.

7. MEROREAMSE, YVA RRALVY DL, BILF I 0B 3
BHroBlh2OUHL1BTHI2HROMEH 1 LROEEHHERD.

8. ZRW{LHEMBIEL. ERBBRTRERBESNALTIAF v I T
A7an—-rvE, REME, TEHEZEETr2HEHERO Y-y V71
ELTDER,

9. ZRE/HEEIEL. BREBRTERGEEASI LWL TSI RAF v I <
A 7axi—-rvE, KEM L, TERZEE T2 8EHBRMO—F 1 v ¥
MeElLTOMER,



The procedure of Inventive Exanple 1 was foll owed except that 5 weight
parts Balloon A and 15 wei "l“ Ig- out agent were used. I|nventive
Exanpl e 3 The procedure ofﬁ Qmmmmrm?e 1 was foll owed except that
t here was use urry prepartedtby®m xi ng one weight part p |

oth SeRkmay; ¢

m cr obal | oon Y™ ter referred to as "Ball oon B") surfac
ground cal ci um carbonate and havi ng an average particle size of 20 p and a

true specific gravityyof ' e ; ’ | t ¢ )
used as a wetti ng-o%to'a %@F%@F%‘e %@ﬁ%@%%&éﬁ?{ﬁg@l %\?(ej\r?tqiave
Exanpl e 1 was ko lcowepl-exQeptszidplt & { NEr MeSR e Boc & BT HpLaa €05 e
m xi ng 5 weight parts Balloon B wth 2 weight parts dioctyl phthal ate
L. BEBEBATCEERBIN TSI AF v i1 208 b-0%FHEBRA
EHRELBALTEE., COREYE, ZRBELLEBIELREM ETEH LD
BEMCEAT 2 &EXMBRYORES K,
11. TT8H, MENRS 7400 YU IT=-VvA AN, 2FVT 2R
VyoFY I ARNVEY, MU FUUVIUNORBIBENLSRIENZ DL
EH1BOEMALZ, BEEB X TREHRBE I WAL TS RAF v 247070
—V1EEBEYLY, 0. 1~TERFoHGHATHATIHROEE 1 0ER

DEEAERYOYUEF &,



(DOP) used as a wetting-out agent. Conparative Exanple 1 The procedure of
Inventive Exanple 1 was foll owed except that Ball oon A was used.

Conpar ative Exanple 2 The procedure of Inventive Exanple 1 was foll owed
except that there was used a slurry prepared by m xing 0.02 wei ght part
non-coated plastic mcroballoon (hereinafter - 11 - desi gnat ed as "Naked
Bal | oon") having an average parti§ﬁ§Q§EE§AﬁiQ§J-90 [err] and a true

specific gr;{gw O%f TQYEO%WEH}I%?\F wei ght part di oct.yl pht hal at e (DOP) used

as a wetti
Adhesive Composition and Method of Making the Same

[Field of the Invention]

This invention relates to adhesive compositions useful
as light sealants, light coatings and the like, and more
particularly to adhesive compositions containing a room
temperature curing resin and a plastic microballoon
surface-coated with a finely divided particulate inorganic
material. The invention is also concerned with the method
of making the same.

[Prior Art]

Room temperature curing resins have been widely used
for adhesives, sealants, coatings and the like. Recently,
there has been developed a resinous composition prepared by
blending a room temperature curing resin with a filler in
the form of microballoon so that the resulting resinous
composition is lightened and provided with heat and sound
insulating properties and heat dissipative property.

For example, Japanese Laid-Open Patent Publication No.
4-8788 discloses a composition comprising a liquid silicone
resin blended with a plastic microballoon and used as a
packing. Japanese Laid-Open Patent Publication No. 4-173867
discloses that there is used a heat insulative composition
comprising a silicone resin (diorganopolysiloxane polymer)
blended with a borosilicate salt microballoon and a phenol

resin microballoon. Japanese Laid-Open Patent Publication



agent. However, the kneading time was prolonged to 30 m nutes because the
desired conposition was not obtained by kneading for only 5 m nutes.
Conpar ative Exanpl e 3 The procedure of Inventive Exanple 1 was foll owed
except that there was used a slurry prepared by m xi ng one wei ght part

gl assbal l oon (hereinafter referred to as "Balloon X") haviqg an_aver age

particle ¥9e 61153073 dis¢loses a ¢¢lRsStHELRd| Beytant SOBPORUECRi t h one
wei ght part dioctyl phthalate (DOP), used as,a wetting-out agent,. The
Fesal ti hg CHMBELT LROR EROR P PREESRETS { FEELOPr EEELB P LORAPRr BLER (P
ot %, Sl gl £chs SLoSLEARS R0 2T BELEEaTRM BigEI0t 1Y 5 ose o
Exanpl e 1 was foéﬁgwegonventional micro-balloon-containing resin
compositions have individual micro-balloons simply but not
uniformly dispersed. Attempts to provide uniform dispersion
by stirring would involve the risk of rupturing the
balloons. Furthermore, such resinous compositions are not
satisfactory in workability during their application and
variability of their properties after the composition is
cured. This is presumably caused by the microballoons
dispersed irregularly into the resinous compohent.
[Description of the Invention]

It is an object of the invention to provide adhesive
compositions useful as sealings, coatings and packings and
the method of making the same.

According to the invention, there is provided an
adhesive composition which comprises a room temperature
curing resin, a plastic microballoon surface-coated with a
finely divided particulate inorganic material, a filler and
if desired, a plasticizer. The inventive adhesive
composition may be prepared by moistening the
surface of a plastic microballoon with a wetting-out agent,
followed by admixing it uniformly with a room temperature
curing resin, a plasticizer and a filler.

The term room temperature curing resin as used herein

denotes a resin curable at room temperature and including



except that there was used non-coated Balloon A Each of the adhesive
conposition of Inventive Exanples 1-4 and Conparative Exanples 1-4 was
tested for tensile properties, specific gravity and rupture or collapse of
bal | oon in percentage in accordance with the follow ng procedures. Tensile
Properties The test sapples of the adhesjve conpositions obtained as above
wer e IaniHﬁ?hﬂtvf?hC%HHQGeﬁﬂ§l$%rnnﬁl%gbh4ﬁng?5ru§elés-SUChaHQO%ured at a

Lemper atut cgl-Soal il Lo 28, davs o QhLenedeRy. Bubl 1R, e aghetepds o

with isocyanate groups, silicone, modified silicone and a
polysulfide rubber. The urethane prepolymer terminated with
isocyante groups (hereinafter referred to as
isocyanate-terminated prepolymer) is a product resulting
from the reaction of a polyol with a polyisocyanate. The
term polyols as used herein designates all kinds of
polyhydroxyl compounds having a plurality of hydrogen atoms
in the hydrocarbon substituted by hydroxyl groups and
resulting from addition reaction of one or more alkylene
oxides such as ethylene oxide, propylene oxidé, butylene
oxide and tetrahydrofuran with compounds having two or more
active hydrogen atoms. The latter compounds exemplarily
include polyhydric alcochols such as ethylene glycol,
propylene glycol, butanediol, diethylene glycol, glycerin,
hexanetriol, trimethylolpropane and pentaerythritcol; amines
such as ethylene diamine and hexamethylene diamine; alkanol
amines such as ethanol amine and propanol amine; and
polyhydric phenols such as resorcin and bisphenol.

The polyols used in the invention include
polyether-based polyol such as polytetramethylene glycol,
polyethylene glycol, polypropylene glycol, polyoxypropylene
glycol and polyoxybutylene glycol; polyolefin-based polyol
such as polybutadiene polycl and polyisoprenepolyol;
adipate-based polyol; lactone-based polyol; and castor oil.

These polyols may be used singly or in combination. These



mimn to measure nodulus MO (n/cnRk) at 50% tensile strength Tmax (N cnR)
and el ongation EB([err]), pursuant to JIS A 5758 (the test nethod for
sealing materials for construction). Specific Gravity The procedure of JIS
K7312 was followed. Collapsibility of Balloon Each of the adhesive

conpositions_was neasured for specific gravity_in the uncured state, The
percentage?°&¥°3§lPéBﬁsacUPP§B§eavﬁyaﬁﬁegﬁgﬁgu%éFeW@&H@GIQFeHrFFSHPPHX

tual | f th t I t t
cal oul at cd PRGASE H@BEF'@ﬁ'a%% respTioa 00 ?th%Thee?re;t'?2suf?§“arerep‘;‘£oin

Lgolﬁble 1. '”Ve%hbv%o yls cyanawéghuggg n%%%&bgdiﬁh h& has a

2,4-tolylenediisocyanate, 2,6-~tolylenediisocyanate (TDI),
diphenylmethane-4,4-diisocyanate and modifications thereof,
1,5-naphthalenediisocyanate (NDI), tolidineisocyanate
(TODI), hexamethylenediisocyante (HDI),
isophoronediisocyanate (IPDI), xylenediisocyanate and the
like. These may be used singly or in combination.

In the production of urethane prepolymers, there are
used a polyol and a polyisocyanate in a ratio of less than
one hydroxyl group in the polyol to one isocjanate group in
the polyisocyanate, preferably 0.95-0.75.
Isocyanate-terminated prepolymers may be prepared by the
conventional method of making urethane rubbers; that is, by
reacting a polyol with a polyisocyanate at a temperature of
10°-100°C and under atmospheric pressure. The resulting
isocyanate-terminated prepolymer is moisture curable.

Another eligible compound for the room temperature
curing resin used in the invention is silicone which is
classified into one-pack and two-pack types of formulation.
The one-pack type silicone comprises a linear
organopolysiloxane having reactive silanol groups and a
potential curing agent blended therein. Xnown as potential
curing agents are methyltrismethylketoxime silane,
methyltrisacetoxy silane, methyltrismethoxysilane,

methyltriscyclohexylamino silane, methyltriisopropenoxy



tenperature curing resin, the sealant conpositions were prepared in
accordance with the above-descri bed procedures. Each of the seal ant
conpositions was evaluated in properties in accordance with the procedures
of the foregoing Exanples with the results and the bl ends of each
conposition own in T bIe.ﬁé Conmpositions E-5 and E-6 contai ned _ _

m croball o 5t s"‘l’bq]e%‘%]t $art of the plasticizer prior to kneading into

o oo Toons. " P RSO R AL O oS B LSS L ot ene
curing resin which is cured by admixing a linear
organopolysiloxane having the aforesaid reactive silanol
groups (not normally curable in the absence of a curing
agent) with the curing agent. The curing agent exemplarily
includes cyclic aminoxy siloxane, linear aminoxysiloxane,
tetraethoxysilane, tetrapropoxysilane and the like.

In the case where a two-pack type silicone is used
as the room temperature curing resin, according to the
invention the inventive adhesive composition should be
blended initially with the aforesaid organopdlysiloxane and
thereafter with a curing agent upon application.

Another eligible room temperature curing resin used in
the invention is a modified silicone comprising a major
portion of polyol terminated with reactive silyl groups.

The modified silicone is curable with moisture in the air or
moisture absorbed to the resulting adhesive composition in
the presence of a curing catalyst. There may be used either
one-pack or two-pack modified silicone. Useful curing
catalysts are an organo metallic compound such as organotin,
a basic compound such as amine and the like. The modified
silicone rubbers have a weight average molecular weight of
2,000-20,000.

The other eligible room temperature curing resin used
in the invention is a polysulfide rubber which is curable

with a curing agent at room temperature. There may be used



W't h the use of a nodified silicon as a roomtenperature curing resin, the
seal ant conpositions were prepared in accordance with the above- descrlbed
procedures. Each of the seal ant conposition was eval uated in properties in
accordance with the procedures of the foregoi ng Exanpl es mﬁth the results

d the bl end
cont %i ned TRotARCrBRARBoBHE Roi RoRBHR: PR BAFE<S: RE BRSRH #R9eMpri o 1o
i ng. t d
Exanpl o7 P ORRTRcChastipPoRRRKTpREd B2Mp, REROERT, ?‘5@%19?8#%9?9%?%8%5?? g

resin, therﬁggéggthgg Qshéiéggh&@%E?ﬁéeﬁéiééuhﬁraﬁéﬁéﬂﬁ”8? w th the

above-descri proce ures e seal ant conpoSitions was eval uated
in propertiegoo-7,500.

The inventive adhesive composition further contains
plastic microballoon surface-coated with a finely divided
particulate inorganic material. The microballoon is a
plastic microballoon formed from a material selected from
the group consisting of phenol resin, epoxy resin, urea
resin, vinylidene chloride resin, polystyrene, styrene-based
copolymer, polymethacrylate, polyvinylalcohol, vinylidene
chloride-~acrylonitrile bipolymer, acrlonitrile-
methacrylonitrile bipolymer and vinylidene
chloride-acrylonitrile-divinylbenzene terpolymer, the
surface of the plastic microballoon being partially or
wholly coated with a finely divided particulate inorganic
material. Such finely divided particulate inorganic
material includes calcium carbonate, titanium oxide,
silicone oxide, talc, clay and carbon black. These may be
used singly or in combination. The plastic microballoon
surface-coated with the finely divided particulate inorganic
material may be 5-200 pym, preferably 30-50 gym in particle
size and 0.05-0.5 g/cm3 in true specific gravity and may be
contained in an amount of 0.5-10 weight percent based on the
room temperature curing resin contained in the adhesive
composition.

The aforesaid microballoon used in the invention,

owing to its surface being coated with the inorganic



I-n accordance with the procedures of the foregoing Exanples with the
results and the contents of each conposition shown in Table 4. Conpositions
E-8 and E-9 contai ned microball oons noi stened with part of the plasticizer
prior to kneading. Cbnpositions C-11 and C- 12 contai ned non-noi st ened

m crobal | oons. | nyentive Exa h th use_of sul fide rubber as a
r oom t enpePREeF L2 Lar FAY PRsTH eSh%a§b Y oA cBﬂbggFTrﬁhé aé NS EBAPed in

accordancetgﬁégrgpurgbggglggsgééPgdwg£88§gU£ﬁe rls% of rapturing the

balloons and can afford the resulting composition with
adequate thixotropy leading to improved workability in its
preparation and application.

When using an isocyanate-terminated urethane
prepolymer, the resulting adhesive composition can be
improved in storage stability with the use of plastic
microballoons surface-coated with a particulate calcium
carbonate surface-treated with a fatty acid ester.
Alternatively, a polysulfide rubber used as the room
temperature curing resin is conducive to imprbved
thixotropic property of the resulting adhesive composition
with the use of plastic microballoon surface-coated with
a particulate calcium carbonate surface-treated with higher
fatty aéid.

The above-mentioned microballoons used in the
invention are commercially available for instance from
Marumotomicrospher of Matsumoto Yushi Seiyaku Co. Ltd.

The adhesive composition according to the invention
may be further blended with a filler in an amount of 10-200
percent by weight based on the weight of the room
temperature curing resin. Such filler is added to provide
the adhesive composition with the desired properties upon
curing. The filler may be silica, calcium carbonate,
titanium oxide and the like, among which calcium carbonate

is preferred. When using an isocyante-terminated urethane



Each of the seal ant conpositions was evaluated in properties in accordance
with the procedures of the foregoing Exanples with the results and the

contents of each conposition shown in Table 5. Conpositions C 10 contai ned
m cr obal | oons nnistened with part of the plasticizer before being kneaded.

Conposi tion 4 cont ai d non- npi st ened m crobal | ogns. 5 - Table 1
I nventive f¥gefb?%a ?lﬁ%ﬁ&aE%W%%FiFure oCUring reﬁ}n’ %he 2 3

Urethan PrepolyiBle adnesiV€ cdfifosiOPon 100 180 fﬁggde&Q91tﬂ Ohproved

storage stability by the use of calcium carbonate
surface~treated with a fatty acid ester as a filler. The
filler used in the invention may have an average particle
size in the range of 0.04-7 um.

The inventive adhesive composition may be further
blended with a plasticizer in an amount of 0.1-100 percent
by weight based on the room temperature curing resin.
However, such plasticizer is not always required where the
adhesive composition comprises a two-part type silicone.

The plasticizer includes phthalic acid ester such as dioctyl
phthalate (DOP), dilauryl phthalate (DLP) and butylbenzyl
phthalate (BBP), aliphatic dibasic acid ester such as
dioctyl adipate, isodecyl succinate and dibutyl sebacate,
glycol ester such as diethyleneglycoldibenzoate and
pentaerythritol ester, aliphatic ester such as butyl oleate
and methyl acetyl ricinoleate, phosphoric ester such as
tricresyl phosphate, trioctyl phosphate and octyldiphenyl
phosphate and polyesters resulting from the reaction of
dibasic acid and dihydric alcohol. These may be used singly
or in combination.

The inventive adhesive composition may be optionally
blended with anoxidation inhibitor, pigment, dispersant and
the like. The oxidation inhibitor may be phenol derivatives
such as butylhydroxytoluene (BHT) and butylhydroxyanisole

(BHA), aromatic amines such as diphenylamine and

4



Cal ci um Car bonat e (1) 100 100 100 100 100 100 100 100 Pl asticizer

(DOP) 50 50 50 50 50 50 50 50 Balloon A (2)

1 5 - - - - Balloon B (3) - -

1 5 _ Naked Bal | oon (4) _ _

1 ~ Ballpon X 1
Tensi | e_IPlP%‘Hé}?‘P%‘%lWBBn% l\?‘&ﬁ‘rﬂ?msl’homus eSE%rs %‘SCh %%_"'r‘z%“enié% 25

30 25 TnB%OéP% gﬂ 70 65 70 67 70 70 70 70 EB

(99 pht 440 420 460 440 460 460 350 460 Specific Gavity

<3 - ets CI um car ona e sumFace tread

Wi th fattyoﬁfaé eéiﬁé GREABAVEEr B AYRE 28RAPREL! 6k£a8) 281 Phoflofld, [T
Maruo Cal cium

sulfldes of lead, cadmium, iron cobalt and aluminum,

1,27 107 127 Iyg 4y 30k 1o B0 doohy Bkl 8O0 B hOOD (S 3 <3

chrolides and sulfates. Organic pigments such as
azo-pigment and copper-phthalocyamine may also be used.

There may be used, as dispersants, sodium
hexamethaphosphate, sodium condensed naphthalenesulfonate
and a surface active agent.

The inventive adhesive composition may be prepared by
kneading a room temperature curing resin, a élastic
microballoon surface-coated with a finely divided
particulate inorganic material, a filler, a plasticizer and
other suitable components in appropriate sequences.
Importantly, the plastic microballoon surface-coated with
the finely divided particulate inorganic material should be
moistened with a wetting-~out agent before being mixed with
the other components. The thus moistened microballoons
should be added at the last stage of preparation, not at an
earlier stage lest the microballoons should rupture by
kneading.

The wetting-out agents may be any of the
above-mentioned plasticizers, lubricative fluids such as
liquid paraffin, silicone o0il and methylphenylpolysiloxane
and aromatic hydrocarbon solvents such as benzene, toluene

and xylene. The wetting-out agents may be used in an amount



(2) WMatsunotom crospher L80 Ti, Matsunoto Yushi-Seiyaku Co., Ltd. (3)
Mat sunot om cr ospher F8OGCA, WMat sunpbto Yushi - Seiyaku Co., Ltd. (4)
Mat sunot om cr ospher F80ED, WMat sunoto Yushi - Seiyaku Co., Ltd. (5)

G assbal | oon H40, Fuji Silysia Chenical Ltd. - 16 - Tabl e 2 Seal ant
Conposi tiong C.6 C7 Nbdlflgd E%Ilcone (1)
100 100 ©f 1Hot-7 11}0(7'91911‘901@:‘%%? dhased on the finely divi

particulate inorganic material coated with the
microballoons. Too small amounts of a wetting-out agent
would result in the adhesive composition being mixed with
air entrained by the microballoons.

The invention will be further described by way of the
following examples which should not be regarded as limiting
the scope of the invention.

Preparation of Room Temperature Curing Urethane Prepolymer
A three-necked flask was charged with 500 grams
polyoxypropylene glycol, 2,000 grams polyoxypropylene triol
having a number molecular weight of 3,000 and~250 grams

xylenediisocyanate. The admixture was reacted at a

temperature of below 80°C, thereby obtaining a urethane

prepolymer having 1.5% terminated isocyanate groups.
Inventive Example 1

There were kneaded, in a planetary mixer for a time
length of one hour, 100 weight parts of the foregoing
urethaneprepolymer, 100 weight parts of calcium carbonate
surfaceetreated with fatty acid ester and 100 weight parts
of dioctyl phthalate (DOP) used as a plasticizer thereby
obtaining a kneaded product. Separately, one weight part
plastic microballoon (hereinafter referred to as "Balloon
A") surface-coated with particulate titanium oxide and
having an average particle size of 20 px and a true specific
gravity of 0.21 was mixed with 7 weight parts dioctyl

phthalate (DOP) used as a wetting-out agent, thereby

- 10 -



surféce-treated cal cium carbonate (2) 120 120 120 120 120

titani um oxi de (3) 20 20 20 20 20 ground cal ci um
carbonate (4) 10 10 10 10 10 Pl astici zer
( DOP) 50 50 50 50 50 Vinylsil ane coupling

agent 2 .2 2 , 2 Anminosi | ane coupling agent 3
39 3 obt%}nlng asﬁ%ﬂﬁﬁﬁystékfﬁ slurry was adégd tosthe gbqye 2

2 2 5 . - ) B
Bal | oon B %éa&%ﬁ Aproduct and t_herea.tft%r kn@adc.a'd ln-'thé mlx@rim# O%nOX
minutes, thereby proy iR ! FAMRELLLSESTRgsLl € dpdul us W

Inventive Example 2

EWCW{

The procedure of Inventive Example 1 was followed
except that 5 weight parts Balloon A and 15 weight parts
wetting-out agent were used.

Inventive Example 3

The procedure of Inventive Example 1 was followed
except that there was used a slurry prepared by mixing one
weight part plastic microballoon (hereinafter referred to as
"Balloon B") surface-coated with ground calcium carbonate
and having an average particle size of 20 ux and a true
specific gravity of 0.18 with one weight part dioctyl
phthalate (DOP) used as a wetting-out agent.

Inventive Example 4

The procedure of Inventive Example 1 was followed
except that there was used a slurry prepared by mixing 5
weight parts Balloon B with 2 weight parts dioctyl phthalate
(DOP) used as a wetting-out agent.

Comparative Example 1

The procedure of Inventive Example 1 was followed

except that Balloon A was used.
Comparative Example 2

The procedure of Inventive Example 1 was followed

except that there was used a slurry prepared by mixing 0.02

weight part non-coated plastic microballoon (hereinafter

- 11 -



Tensile Strength Tmax (N cn) 170 165 168 160 140
El ongation EB (% 520 500 520 500 400 Specific Gavity
1.28 1.25 1.40 1.35 1. 38 Approx. Coll apsed Ball oon (% <5
<5 - 35 10 (1) Kaneka Ms Polyner S303, Kanegafuch
0.07 p i n GeTaBRtRd: bl BakpdlagdiBoR! 40BavTR; A AVeEAuS PREFLRA® Lid.
0130 150 ab R 0E B0 hEbnchESe! hocPERELotRTRRy, KB HEOPMELATSAE,
weight part dioctyl phthalate (DOP) used as a wetting-out
agent. However, the kneading time was prolonged to 30
minutes because the desired composition was not obtainéd by
kneading for only 5 minutes.
Comparative Example 3
The procedure of Inventive Example 1 was followed
except that there was used a slurry prepared by mixing one
weight part glassballoon (hereinafter referred to as
"Balloon X") having an average particle size of 35-45 u and
a true specific gravity of 0.40 with one weight part dioctyl
phthalate (DOP) used as a wetting-out agent. The resulting
composition was applied over the surface of concrete with a
spatula, but a feel of sheggishness and hence not as
smoothly as those of Inventive Examples 1-4.
Comparative Example 4
The procedure of Inventive Example 1 was followed
except that there was used non-coated Balloon A.
Each of the adhesive composition of Inventive Examples
1-4 and Comparative Examples 1-4 was tested for tensile
properties, specific gravity and rupture or collapse of
balloon in percentage in accordance with the following
procedures.
Tensile Properties

The test samples of the adhesive compositions obtained

as above were laminated with adherends formed from mortar

- 12 -



- 17 - Tabl e 3 Seal i ng Conposition E-7 C 8 C9

Conmponents of Conposition A Mddified Silicone (1) 100 100
100 Pl asticizer (DOP) 40 40 40 surface-treated
cal ci um carbonate (2) 130 130 130 ground cal ci um car bonat e

I(DI?)Zis tici zerawred azfp a ten%;?e@‘ature 2@%?@? J‘g Egr C)lf 4 %)a?so,Siéélolnov?ed
by pulling the adherends at a speed of approximately 50
mm/min to measure modulus M50 (n/cm2) at 50%, tensile
strength Tmax (N/cm2) and elongation Ep(%), pursuant to JIS
A 5758 (the test method for sealing materials for
construction).

Specific Gravity
The procedure of JIS K7312 was followed.

Collapsibility of Balloon

Each of the adhesive compositions was measured for
specific gravity in the uncured state. The percentages of
balloons collapsed by kneading were calculated from the
actually measured specific gravity and from the theoritical
counterparts calculated from the blends of the composition.
The test results are shown in Table 1.

Inventive Example 5

With the use of a modified silicon as a room
temperature curing resin, the sealant compositions were
prepared in accordance with the above-described procedures.
Each of the sealant compositions was evaluated in properties
in accordance with the procedures of the foregoing Examples
with the results and the blends of each composition shown in
Table 2.

Compositions E-5 and E-6 contained microballoons
moistened with part of the plasticizer prior to kneading
into each composition. Compositions C-5 through C-7

contained the non-~-moistened microballoons.

- 13 -



ground cal ci um carbonate (3) 10 10 10 Catal yst
(4) 4 4 4 Catalyst B (5) 1
1 1 Balloon A 5 - 5 Tensile
Properties Tensile Mdulus Mc0 (N cnR) 15 15

15 Tensile Strength Tmax (N c . 100 100 100
El ongation EB ( nﬁ%wentlgsoExamplaog Specific Gavity

)

% N B O BT Ry 00 0 roon
temperature curing resin, the sealant compositions were
prepared in accordance with the above-described procedures.
Each of the sealant composition was evaluated in properties
in accordance with the procedures of the foregoing Examples
with the results and the blends of each composition shown in
Table 3.

Composition E-7 contained the microballoons moistened
with part of the plasticizer prior to kneading. Composition
C-9 contained non-moistened microballoons.

Inventive Example 7

With the use of a modified silicon as a room
temperature curing resin, the sealant compositions were
prepared in accordance with the above-described procedures.
Each of the sealant compositions was evaluated in properties
in accordance with the procedures of the foregoing Examples
with the results and the contents of each composition shown
in Table 4.

Compositions E-8 and E~9 contained microballoons
moistened with part of the plasticizer prior to kneading.
Compositions C-11 and C-12 contained non-moistened
microballoons.

Inventive Example 8

With the use of polysulfide rubber as a room

temperature curing resin, the sealant compositions were

prepared in accordance with the above-described procedures.

- 14 -



| ndustry Co., Ltd. (2) Cal pharine 200, Maruo Cal cium Co., Ltd., 0.07 p in
average particle size (3) Super 1500, Maruo Calcium Co., Ltd., 1.5 [err] in
average particle size (4) tin octylate (5) Farmne 20D, Kao Co., Ltd. -
18 - Tabl e 4 Seal i ng Conposition E-8 E-9 C 10 C 11 C 12

Sggp onents%ﬁ?% Its?qgaa]féé}% Icioer?prl)esi(tli)ons was evaluated ilno(i)ropleoroties100
in accordance with the procedures of the foregoing Examples
with the results and the contents of each composition shown
in Table 5.

Compositions C-10 contained microballoons moistened
with part of the plasticizer before being kneaded.

Compositions C-14 contained non-moistened microballoons.

- 15 -



cal ci um carbonate (2) 60 60 60 60 60 pol ygl ycero

ester (3) 0.4 0.4 0.4 0.4 0.4 Conponents of Conposition
B am noxy sil oxane 5 5 5 5 5 Ball oon A
2 - - - Balloon B - 2 - . 2
- Balloon X - - z - 2 Tensile
Properties Tensile Mdulus MoO (N cnR) Table 1 19 18 18
18 20 [TensT e StrengthTmax (N Tne) 86 85 9

90 g 75 |E _ongat ion EB (% ,InventMOEj Pes'lz&gnna Ove E}}grgoles
Specific Glavity 1122 1} 22 . 30 1.2 ié%gL¢¢mn1ntp——-
Appr ox. 1 2 3 4 1 2 3 4

Urethan Prepolymer 100 100| 100 100| 100| 100{ 100| 100
Calcium Carbonate (1) 100} 100] 100| 100} 100| 100| 100| 100

Plasticizer (DOP) 50| 50 50f 50| 50| 50| 50 50
Balloon A (2) 1 5] - - - - - -
Balloon B (3) - - 1 5] =~ - - -
Naked Balloon (4) ' - - - - - 1 - -
Balloon X (5) - - - - - - 1| -

Tensile Properties

M50 (N/cm?2) 25{ 25| 25| 25| 25| 25| 30| 25
Tmax (N/cm2) 70| 65| 70f{ 67| 70 70| 70| 70
ER (%) 440 420( 460| 440| 460| 460| 350| 460
Specific Gravity 1.27/1.17|1.27|1.15(1.30{1.10]1.29/1.28
Collapsed Balloon (%) <3 <3 <3 <3 - 30 9 20

(1) Seatets 200, calcium carbonate surface-tread with
fatty acid ester and having an average particle size
of 0.05 x, Maruo Calcium Co., Ltd.

(2) Matsumotomicrospher L80 Ti, Matsumoto Yushi-Seiyaku
Co., Ltd.

(3) Matsumotomicrospher F80GCA, Matsumoto Yushi-Seiyaku
Co., Ltd.

(4) Matsumotomicrospher F80ED, Matsumoto Yushi-Seiyaku
Co., Ltd.

(5) Glassballoon H40, Fuji Silysia Chemical Ltd.

- 16 -



Col | apsed Bal |l oon (% <8 <8 - 40 28 (1)
RF- 5000, Shin-Etsu Chemcal Co., Ltd. (2) Hakuenka CCR, Shiraishi Kogyo
Kai sha, Ltd., 0.12 p in average particle size (3) Unigly GO 102, NOCF

Corporation - 19 - Tabl e 5 Seal i ng Conposition E- 10 C 13
C- 14 Conponents of Conposition A pol%§¥lfide rubber (1) ' 100
100 100 Pl asticizer A (2) able 2 30 30 30
Pl astici zef—B—3) 30 36 30
Sealant Compositions E-5 E~5 C-5 C-6 C-7
Modified Silicone (1) 100 100 100 100 100
Fillers
surface-treated
calcium carbonate (2) 120 120 120 120 120
titanium oxide (3) 20 20 20 20 20
ground calcium
carbonate (4) 10 10 10 10 10
Plasticizer (DOP) 50 50 50 50 50
Vinylsilane coupling agent| 2 2 2 2 2
Aminosilane coupling agent| 3 3 3 3 3
Catalyst (5) 2 2 2 2 2
Balloon A 5 - - - -
Balloon B - 5 - - -
Balloon X - - - - 5

Tensile Properties
Tensile Modulus

Mg (N/cm2) 41 40 40 40 45
Tensile Strength
Tmax (N/cm2) 170 | 165 | 168 160 140
Elongation Eg (%) 520 500 520 500 400
Specific Gravity 1.28 | 1.25 | 1.40 1.35 1.38
Approx.
Collapsed Balloon (%) <3 <5 - 35 10

(1) FKaneka MS Polymer S303, Kanegafuchi Chemical
Industry Co., Ltd.

(2) Calpharine 200, Maruo Calcium Co., Ltd.
0.07 p in average particle size

(3) R-820, Ishihara Sangyo Kaisha, Ltd., 0.26 u in
average particle size

(4) Super #2300, Maruo Calcium Co., Ltd., 10 p in
average particle size.

(5) dibutyltindiacetylacetonate

- 17 -



surface-treated cal cium carbonate (4) 70 70 70

ground cal ci um carbonate (5) 70 70 70 sul fur
0.1 0.1 0.1 titanium oxide 20 20
20 Bal l oon A 3 - 3 Conponents of
Conposition B | ead di oxi de (6) 9.1 9.1 9.1
stearic acid Table 3 1.0 1.0 Plasticizer A (4)
9.1 9.1 9—1—Fens+e—PRreperti-es—Fensi-e-Mdyl-us—MNeQ-(Ncif)
16 15 15 Jensile Strength, [err] may (N ¢nd) 4 50
50 El ongation EH &Ping CohE09tLsL ~9§B£————§9%0 seeerdid Gavity
1.58 1.70 lcgﬁbonents of Composition A
Modified Silicone (1) 100 100 100
Plasticizer (DOP) 40 40 40

surface-treated
calcium carbonate (2) 130 130 130

ground calcium
carbonate (3) 20 20 20

Components of Composition B

Plasticizer (DOP) 15 .15 15

ground calcium

carbonate (3) 10 10 10

Catalyst A (4) 4 4 4

Catalyst B (5) 1 1 1
Balloon A 5 - 5

Tensile Properties
Tensile Modulus

M50 (N/cm2) 15 15 15
Tensile Strength
Tpax (N/cm2) 100 100 100
Elongation Eg (%) 400 400 400
Specific Gravity 1.28 1.42 1.38
Approx.
Collapsed Balloon (%) <5 - 40

(1) Kaneka MS Polymer 15A, Kanegafuchi Chemical
Industry Co., Ltd.

(2) Calpharine 200, Maruo Calcium Co., Ltd.,
0.07 x in average particle size

(3) Super 1500, Maruo Calcium Co., Ltd., 1.5 pu
in average particle size .

(4) tin octylate (5) Farmine 20D, Kao Co., Ltd.

- 18 -



Approx. Col |l apsed Ball oon (% <10 - 60 (1)

Pol ysul fi ed pol ynmer LP32, Toray Thi kol Co., Ltd. (2) Adecacizer E500, Asahi
Denka Kogyo K. K. (3) Daiyacizer D150, Mtsubishi Chem cal Co., Ltd. (4)
Hakuenka CCR, Shiraishi Kogyo Kaisha, Ltd., O - 12 [err] in average
particle size (5) Showight, Mruo Cg%g#un1€b., Ltd., 1.0 - 1.3 [err] in
average particle size (6) CR90, Ishi :Haébngyo Kai sha, Ltd., 0.25 [err]
i n aver age [parttcte—stze 26

Sealing Composition E-8 E-9 | C-10 Cc~-11 Cc=12

Components of Composition A

Silicone (1) 100 100} 100 100 100
surface~treated

calcium carbonate (2) 60 60 60 60 60
polyglycerol ester (3) 0.4 0.4 0.4 0.4 0.4

Components of Composition B

aminoxy siloxane 5 5 5 5 5
Balloon A 2 - - - -
Balloon B - 2 - 2 -
Balloon X - - - - 2

Tensile Properties
Tensile Modulus

Ms5g (N/cm?2) 19 18 18 18 20
Tensile Strength
Tmax (N/cm2) 80 85 90 90 75
Elongation Eg (%) 1100 | 1150 | 1200 | 1200 1200
Specific Gravity 1.22 11.22 {1.30 1.28 1.26
Approx.| Approx.
Collapsed Balloon (%) <8 <8 - 40 28

(1) RF-5000, Shin-Etsu Chemical Co., Ltd.

(2) Hakuenka CCR, Shiraishi Kogyo Kaisha, Ltd.,
0.12 ; in average particle size

(3) Unigly GO-102, NOF Corporation

- 19 -



mHAf IS CLAIMED I'S: 1. An adhesive conposition which conprises a room

tenperature curing resin,
finely divided particulate inorganic material,

a plastic mcroballoon surface-coated with a
a filler and a plasticizer.

2. An adhesive conposition as defined in claim1 containing 0.5 to 10 % of
said plastic mcroball oon surface-coated with said finely divided

particul ate |norgan|c naterlal

10 T3

wol--clat aof anld

o0

of plastici

I
UQOCU U1I L Ilb LA 9I[l

7et of—sat-d—eem-tenpe
Cerper at ur o erR R SRR e rom e B podidh e
;?F?zgzgtshgﬁgﬁadggdggLgfﬂdgﬂﬁ%dgﬁggglﬁger, a S|I|c0$e rubber, a nDdl
polysulfide rubber (1) 100 100 100
Plasticizer A (2) 30 30 30
Plasticizer B (3) 30 30 30
surface-treated
calcium carbonate (4) 70 70 70
ground calcium carbonate (5) 70 70 70
sulfur 0.1 0.1 0.1
titanium oxide 20 20 20
Balloon A 3 - 3
Components of Composition B
lead dioxide (6) 9.1 9.1 9.1
stearic acid 1.0 1.0 1.0
Plasticizer A (4) 9.1 9.1 9.1
Tensile Properties
Tensile Modulus Mgg (N/cm2) 16 15 15
Tensile Strength Tpax (N/cm2) 45 50 50
Elongation Epg (%) 820 900 900
Specific Gravity 1.58 1.70 1.67
Collapsed Balloon (%) <10 - Apggox.

(1)
(2)
(3)
(4)

0 - 12 4 in average particle size

(3)

in average particle size

(6)

CR-90,

Ishihara Sangyo Kaisha, Ltd.,

average particle size

- 20 -

Showlight, Maruo Calcium Co., Ltd., 1.0

Table)od of said filler and 0.1 to 100%

L d aVasaVals :af LH-e r\url nn res| n.

fied

Polysulfied polymer LP32, Toray Thikol Co., Ltd.
Adecacizer E500, Asahi Denka Kogyo K.K.
Daiyacizer D150, Mitsubishi Chemical Co., Ltd.
Hakuenka CCR, Shiraishi Kogyo Kaisha, Ltd.,

- 1.3 4

0.25 4 in



and é [ . 4. An adhesive conposition as defined in clai
wher ei amgiﬁﬂmllmi,m robal | oon surface-coated with said finely divided

particul-ate 1 mnorg

5to 200 [e
0.5g/cnB. 5
finely divi

consi sting
and carbon

terial has an average particle size in the rang
rr] and a true specific gravity in the range of 0.05 to

hesive _conposition as defined in claim1l wherein said
Hgggpggtgiﬁngg Egérganic material is selected fromthe grou

. ic mterial is sl om the gr
bl ack. L6, M 8aREgivE EhBRELELR HE1ahr PRERETASH A\ kre. 21"

temperature curing resin, a plastic microballoon
surface-coated with a finely divided particulate inorganic
material, a filler and a plasticizer.

2. An adhesive composition as defined in claim 1
containing 0.5 to 10 % of said plastic microballoon
surface-coated with said finely divided particulate
inorganic material, 10 to 200% of said filler and 0.1 to
100% of plasticizer based on the weight of said room
temperature curing resin.

3. An adhesive composition as defined'in claim 1
wherein said room temperature curing resin is selected from
the group consisting of an isocyanate-terminated urethane
prepolymer, a silicone rubber, a modified silicone rubber
and a polysulfide rubber.

4. An adhesive composition as defined in claim 1

wherein said plastic microballoon surface-coated with said

m 1

e of

p
cl ay

finely divided particulate inorganic material has an average

particle size in the range of 5 to 200 x and a true specific

gravity in the range of 0.05 to 0.5g/cm3.

5. An adhesive composition as defined in claim 1
wherein said finely divided particulate inorganic material
is selected from the group consisting of calcium carbonate,
titanium oxide, silicone oxide, talc, clay and carbon
black.

6. An adhesive composition as defined in claim 1

- 21 -



”wmwmn"rw m crobal l oon is selected fromthe group consisting of
phe ”l resin, urea resin, vinylidene chloride honopol yner,

Vi ny [i dend cHl ofi de- acrylonltrlle blpolyner acrlonitrile-methacrylonitrile
bi pol ymer and vinylidene chloride-acrylonitrile-divinylbenzene terpolyner.

7. An adhesi,ve conposit as defi ned claiml wherein said filler is
sel ected f rBHigHS "Tﬁ)‘ﬁl 4G ﬁ‘{;‘-‘iﬁ"b:,‘?rhlqu,o&‘ IS8 66 ted doreR dhad

titaniumo The use of an adhesi ve, conposi ti on which conprises a
room terrpe;aa]%urpe od} 93‘ 58 T o FBEHY IS S FHER Y with a

finely di V'vci?ﬁ'ﬁ%{édec%lﬁto %{dn?clpol%'lé]! I &f; %er}f{pl asticizer as a

seal ant . Use of  di adhesi Ve [Conposi t i on conpri ses
chloride-acrylonitrile bipolymer,

acrlonitrile-methacrylonitrile bipolymer and vinylidene
chloride-acrylonitrile-divinylbenzene terpolymer.

7. An adhesive composition as defined in claim 1
wherein said filler is selected from the group consisting
of silica, calcium carbonate and titanium oxide.

8. The use of an adhesive composition which comprises
a room temperature curing resin, a plastic microballoon
surface-coated with a finely divided particuléte material, a
filler and a plasticizer as a sealant.

9. The use of an adhesive composition which comprises
a room temperature curing resin, a plastic microballoon
surface-coated with a finely divided particulate material, a
filler and a plasticizer as a coating.

10. A method of making an adhesive composition which
comprises kneading a room temperature curing resin, a
plastic microballoon surface-coated with a finely divided
particulate inorganic material, a filler and a plasticizer
wherein said plastic microballoon surface-coated with said
finely divided particulate inorganic material is admixed
with a wetting-out agent prior to forming into an admixture
of said room temperature curing resin, said filler and said
plasticizer.

11. A method of making an adhesive composition as
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a roogw ﬂ!m | ng resin, a plastic mcroball oon surface-coated with
afin lecul ate material, a filler and a plasticizer as a
coating. 10.° A"nefs of maki ng an adhesi ve conposition which conprises
kneading a roomtenperature curing resin, a plastic mcroballoon
sur f ace- coated with a finely divided part| cul ate inorganic material, a
filler andd& ﬁP&ét#BlEéﬁlWhéPelWh§§Pdin§§§|UeﬁFéPSUQPFOGSe§GrF§ce coat ed
with said f| i vi ded artlculate i_norganic naterlal i adm xed with a
wet t i ng-ouf' *r?gprflrﬂ“ ther §ERIRg CPRES SAGd Ak AuPdaSt 16478 r o drtauld
t enper at ur lleng reshn, sai ill sai l.ast.i.ci.zer 1. A rret hod of
maki ng an §8%§S|ve cgﬁ%&glplo%léé %EE%H%hen qp%lYSlloxane’ %enze

toluene and xylene and used in an amount of 0.1 to 7 parts

by weight per part by weight of said plastic microballoon
surface-coated with said finely divided particulate

inorganic material.

1S SHEET HAS BEEN
THIS S EPLAGED

This She
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REPLACEMENT SHEET defined in claim 10, wherein said wetting-out agent is
sel ected fromthe group consisting of a plasticizer, liquid paraffin,
silicone oil, methyl phenyl pol ysil oxane, benzene, toluene and xyl ene and
used in an amount of 0.1 to 7 parts by weight per part by weight of said
pl astic m crobal |l oon surface-coated ghg% gbd finely divided particul ate
inorganic material. 12. An adhesi v ﬁg ition which conprises at | east

a roomtenperatu i.ng.resi ected fromthe_graou gnsisting of; 1)
n §socyanat et el RaneRtyPCERRRESEIERoFoeR ThbEaneah, SRRBeF R Ron
between a Bﬁkiﬂb Q@¥EH9 4 Bﬁhggﬁc microballoon surface-coated with a
finely divided particulate inorganic material, a filler and
a plasticizer. It is useful as adhesives, coatings and

sealants.

{ THIS SHEET 443 BEEN |
iy REPLACED ‘

This Sheet Has Been Repl

WA
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I I ' 100- 10000 and | yi - td
ress. tnan OO, o one T soeyanate or odRE RACEMENT SHEET
tenperature curing %ilfcohe resin conprising a linear organopolysil oxane
having reactive silanol groups and a curing agent thereof 3) a nodified

silicone haue&@.n@dwehgialaawmgewmz@qw %ral‘ﬁe'vigﬁtjgf -%19@%‘%@1@% and 4)

a pol ysul fide rubber having a wei ght average nol ecul’ar wei ght

3, 000- 7, 500 se3 et ifEo %@b@ﬂw cwélmw&nech Wiasta dided y Migtded
partlculate i norgani c material;
paraffin, silicone o;l, methylphenylpolysxloxane, benzene,
toluene ahd xylene and used in an amount of 0.1 to 7 parts
by weight per part by weight of said plastic microballoon

surface-coated with said finely divided particulate

inorganic material.

12. An adhesive composition which comprises

at least a room temperature curing resiA selected from
the group consisting of;

1) an isocyanate-terminated urethane prepoclymer
obtained by the reaction between a polyol having é weight
average molecular weight of 100~10000 and a
polyisocyanate in a ratio of less thah one hydroxyl group
to one isocyanate group,

2) a room temperature curing silicone resin comprising
a linear organopolysiloxane having reactive silanol
groups and a curing agent thereof

3) a modified silicone having a weight average
molecular weight of 2,000-20,000, and

4) a polysulfide rubber having a weight average
molecular weight of 3,000-7,500;

a plastic microballoon surface-coated with a finely
divided particulate inorganic material;

a filler and a plasticizer.

REPLACEMENT SHEET
29 JAN 1998
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13. The adhesive conposition according to claim1 or 12 wherein the
m croballoon is treated with a plasticizer as a wetting=out ~agemty;+l4;

adhegj iltplqEglaccording to claim1, 12 or 13 ‘téfgﬁhﬁ§a?HMﬁPa§¥?%£?P
m crﬁwl [HﬁmnganHMrface- coated with a’ finely divided particul ate

mat ertal® hardi"y ol Fapse in the mxing step of said roomtenperature curing
resin, a filler, and a plasticizer with said balloon. _ - 24 -

13. The achesive composition according to claim 1 or 12

wherein the microballoon is treated with a plasticizer as

a wetting-out agent.

14. An adhesive composition according to claim 1, 12

or 13 wherein said plastic microballoon being surface-

coated with a finely divided parxticulate material hardly
- collapse in the mixing step of said room temperature

curing resin, a filler, and a plasticizer with said

balloon.
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REPLACEMENT SHEET
ABSTRACT
An adhesive compostion comprises a room temperature
curing resin, a plastic microballoon surface-coated with a

finely divided particulate inorganic material, a filler and

a plasticizer. It is useful as adhesives, coatings and

sealants.
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