- 4 JAN 2005 - 1 ADHESI VE COVPOSI TI ON AND FI LLER COWPCOSI TI ON FOR CONCRETE
BACKGROUND OF THE INVENTION 5 Field of the Invention This invention relates
to an adhesive conposition and a filler conposition which are usquAf,\p[
concrete. More particularly, it relates to an adhesive conposition aH@ a
filler conposition which are of a 10 | owvilscosity type and are highly safe,
used not only for bonding artificial structures nade of concrete, such as
pi pes and bl ocks, but also for stopping up cracks, gaps and so forth caused
in such structures. Related Background Art 15 Wth regard to adhesi ves and
fillers for concrete, _epoxy resins and urethane resins are _conventionally
in use because of thBPHERIYE FOMFOPIERON. ANDr FARLER EOMPRSIALEOY Pat ent
Application Laid-Cpen No. 6-287972 and JaBaneﬁggPatent Publ i cati on No. 20

3-79493 di scl ose exanpl es of epoxy r e&PRs COMHE oxXy resins are commonly

used in two-part adhesives conprised of a chief ingredient and a curing
agent, and their curing is so greatly affected by environnental

t enperature thg%g,*@%@ﬁ 09 ﬁﬁékI&GEﬁr*wtemerature 25 season, e.g., in

winter, it usu es few days  untiT adhesives cure conpletely.

Accordingly, urget e fesi s ALe Upgqd because of - 2 - 4 JAN 2005 their
superior curabilTty to epoxy resins, where two-part urethane adhesives

conprised of a Conbifﬁgécqhvention relates to an adhesive composition
and a filler composition which are used for concrete.
More particularly, it relates to an adhesive
composition and a filler composition which are of a

10 low-viscosity type and are highly safe, used not only
for bonding artificial structures made of concrete,
such as pipes and blocks, but also for stopping up
cracks, gaps and so forth caused in such structures.
Related Background Art

15 With regard to adhesives and fillers for concrete,
epoxy resins and urethane resins are conventionally in
use because of their high performance.

For example, Japanese Patent Application Laid-Open
No. 6-287972 and Japanese Patent Publication No.

20 3-79493 disclose examples of epoxy resins. The epoxy
resins are commonly used in two-part adhesives
comprised of a chief ingredient and a curing agent, and
their curing is so greatly affected by environmental
temperature that, in outdoor work in a low-temperature

25 season, e.g., in winter, it usually takes few days
until adhesives cure completely.

Accordingly, urethane resins are used because of



of polyols wth urethane prepolyners termnated with isocyanate groups have
better strength, curability and 5 durability than one-part urethane

adhesi ves using only wurethane prepolyners termnated with isocyanqgf 2005
groups. For exanple, Japanese Patent Application Laid-open No. 4-1156%&

di scl oses a repair nethod of repairing civil-engineering and constructional
structures by 10 filling their dry cracks with a m xture of a water-curable
one-part pol yuret hane prepol yner and water glass. As the water-curable
one-part pol yuret hane prepolyner, exenplified is a reaction product of a

copol ynmer wi ttheti@! gupaediirs etiramatiatyt e EpsgpaedEis pelngrobt ai ned by

pol yneri zation of ethylene glycol with ethylene oxide and propyl ene oxide.
However, in itkstpaces usdehand adhasa vielsepeinprErssed esfiri dat@tb imd fidsocyanat e
groups are commonly used, there is such a problemthat the urethane

prepol yners, of2@oflgoisnatieth wirkh hiasec paregiod yyreorsp st dxavinat éd gii vt Scosi ty not
only in the one-part urethane adhesives but also in the two-part urethane
adhesi ves. Misecypeeitki galups hawg bedttrane tpreeytilymersraler i vpt@addwi t h

i socyanate groups can be obtained by the reaction of an organic 25

pol yi sodyanatiarabtihigyc shpourdehaairtg uaettihas enyadihssive gyrotibsg aentescri bed
later. In the resultant prepolyner, a urethane |inkage produced as a result
of - 4 JAN 20@5thage PFEROBFMFEr itLAMLGR tedh¢tlitdh 1 SO THH & e OUPR-

uret hane |inkage, which is_represented by "-NH COQO', tends to cause

"hydr ogen bond" i APFaRSPBEGPar PEPERESE; #é&%ﬂﬂ<§ﬂﬂ%ﬂq%ﬂ%ﬁﬂvkﬁ%@i?@?%ydrogen

atom and the g o3yqqn3hom, 59 Lt ooyl es, Lherpelyes, soher gy Lo

civil-engineering and constructional structures by

10 filling their dry cracks with a mixture of a
water-curable one-part polyurethane prepolymer and
water glass. As the water-curable one-part
polyurethane prepolymer, exemplified is a reaction
product of a copolymer with tolylenediisocyanate; the

15 copolymer being obtained by polymerization of ethylene
glycol with ethylene oxide and propylene oxide.

However, in instances where urethane prepolymers

terminated with isocyanate groups are commonly used,
there is such a problem that the urethane prepolymers,

20 terminated with isocyanate groups have a high viscosity
not only in the one-part urethane adhesives but also in
the two-part urethane adhesives. More specifically,
any urethane prepolymers terminated with isocyanate
groups can be obtained by the reaction of an organic

25 polyisocyanate with a compound having active hydrogen
groups as described later. In the resultant

prepolymer, a urethane linkage produced as a result of



provi de a high viscosity. Such a high viscosity may not only nmake mi xability
and external appearance poor, but also make wettability and perneg%4ﬁ$%%
poor to cause problens of faulty 10 bonding and so forth. To solve s

probl enms, a solvent or diluent having active hydrogen capabl e of
reacting with i socyanate groups may be added to decrease viscosity. In this
case, however, since such an additive has no active hydrogen capabl e of
reacting 15 with isocyanate groups, the additive is by no neans

incorporated in the three-di nensional structure forned by the urethanation
reacti on of pakyobs1YhbRizhtesyanahesiand igbyoditaSdlede outhedr di sperse away
with the passage of tinme, so that adhesive layers or filler 20 |layers may
under go vol uneethangkagakhgeGawhechr abl egpregkbna edebyedsaiHATEIo"™Ngt h and a
decrease in durability. Thus, it has been inpossible to neet the

requi r ement s teafismtbi pgugesthgirygeawband "r é hdiramod ecdurlayillyt tand oget her. 25
SUMMARY OF THE | NVENTI ON The present invention was nade taking account of -
4 JAN 2005 - iaterhmelebulerpyi betaeen Abeohdidmglogn atobj ectd dtheg he present
invention is to nake it possible to |lower the viscosity of not only organic
i socyanat e conpeendatbut sal $batir sphartlpsepbengedyesecahedicedani t h

i socyanate 5 groups and at the sanme tinme to prevent diluents from

di ssol vi ng oBFo¥idgi dpkighnyiaka§iwth t he passage of time. This object can

be achi eved by usin% a sEecich-conQonent di | uent havi ng actiye_ﬁydrogen
‘ Such a high viscosity may not only make mixability

and external appearance poor, but also make wettability
and permeability poor to cause problems of faulty

10 bonding and so forth. To solve such problems, a
solvent or diluent having no active hydrogen capable of
reacting with isocyanate groups may be added to
decrease viscosity. In this case, however, since such
an additive has no active hydrogen capable of reacting

15 with isocyanate groups, the additive is by no means
incorporated in the three-dimensional structure formed
by the urethanation reaction of polyols with
isocyanates and may dissolve out or disperse away with
the passage of time, so that adhesive layers or filler

20 layers may undergo volume shrinkage to cause problems
of a decrease in strength and a decrease in durability.
Thus, it has been impossible to meet the requirements
of making viscosity low and retaining durability
together.

25
SUMMARY OF THE INVENTION

The present invention was made taking account of



capable of reacting with isocyanate groups (hereinafter 10 often "reactive
diluent"). Another object of the present invention is to make it P@ﬂﬁ&ﬁdﬁ
to forman inorgani c-organic conposite solid (solidified product) Ohas
ever been difficult to form and provide an adhesive and a filler 15 which
are used for concrete, and prom se a great solidifying strength and al so
have superior stabilizing and reinforcing effect, durability, workability
and econom cal advantages. This object can be achieved by a conbination of
i) an organi c isocyanate conposition 20 obtained using the above reactive

di luent withthi) aBBvedgbegisaatkal pncsblridgalyg ysolautdmectMye wpeci fically,
the present invention provides an adhesive conposition for concrete, which

conprises; pAbsantagqueersishkaki tsi hagat & tSebelsi®le ard 12hwd:B)tie
pol yi socyanate conposition having a viscosity of 400 nPa*s or |ess at 25C;
the polyi sogyabaketgoBpoabti 6N1¢gOBRPHARE R] i8opapatec wngicindst BAN 2005 -5
(B1) and a nonoester conpound (B2) which is derived from a nonocarboxylic
acid and a peligoxyakkizherepakkyllymetrketeamd nhie da withhb erscnyerresgiee nol ecul ar
wei ght of 500 or less. 5 The present invention also provides a filler
conposi bi on fopupenendt at whechavenpiimsesp PApvemtagudments Katomsilicate
solution; and (B) a polyisocyanate conposition having a viscosity of 400
nmPas or | essdasspigingheutQopofyrpeEganat avegnpddilt ithe RIS Qf a
pol yi socyanat e (Bl% and a nonoester conRound (B2) which is derived
time. his object can be achieved by using a
specific-component diluent having active hydrogen
capable of reacting with isocyanate groups (hereinafter
10 often "reactive diluent").
Another object of the present invention is to make
it possible to form an inorganic-organic composite
solid (solidified product) which has ever been
difficult to form, and provide an adhesive and a filler
15 which are used for concrete, and promise a great
solidifying strength and also have superior stabilizing
and reinforcing effect, durability, workability and
economical advantages. This object can be achieved by
a combination of 1) an organic isocyanate composition
20 obtained using the above reactive diluent with ii) an
aqueous alkali silicate solution.
More specifically, the present invention provides
an adhesive composition for concrete, which comprises;
(A) an aqueous alkali silicate solution; and
- 25 (B) a polyisocyanate composition having a

viscosity of 400 mPa's or less at 25°C; the

polyisocyanate composition comprising a polyisocyanate



from a nonocarboxylic acid and a pol yoxyal kyl ene al kyl ether and has a
nunber - aver age nol ecul ar wei ght of 500 or less. 15 The above adhesive
conposition for concrete and filler conposition for concrete nay‘ﬁuﬂWH@&
contain (C) a catalyst and/or (D) a polgyal. In the conponent-(B)

pol yi socyanate conposition, the polyisocyanate (Bl) conprises

di phenyl net hane 20 dii socyanate (bil) and a di phenyl net hane-dii socyanat e-
type polycyclic condensate (bl2), and the nonoester conpound (B2) is an
adduct of a pol yal kyl ene oxide with caprylic acid and 2-ethyl hexanol or
octanol . 25 DEBCRhRAI &Nné&frodbiEe PREGRRRERIEVBODI WENER The dadhiesidve
conposition for concrete and filler conposition for concrete (hereinafter
of ten "adhesfrem-admdAbc200bxylbc aompoantli anpoapdxyhilklydeneoryidsilt i on",
respectively) of the present invention conprises the conponent-(A) aqueous
al kali silicatkesofndi bas anduobepoaearagB) moperyilascyenghd odmddsi ti on
having a viscosity of 400 5 nPas or |ess at 25C, the polyi socyanate

conposi tion otokps$Fsing a pol yi socyanate (Bl) and a nonoester conpound (B2)
which is derived froma nonocarboxylic acid and_a pol yoxyal kyl ene al kyl
ether afd has a ﬁﬁﬁb@?eﬁ%%Fabévﬁﬁzé@Hla#sﬁepﬁﬁYlG?SSGOfé legss. It may 10
preferably further conprise the conponent-(C) catalyst and the

conponent - ( DFOPRBPFHFLOFhECE P PUFFRES | BRIFBAEPMBR1I6ESF he adhesi ve
conposition and filler conposition of the present _inyention.is too
conplicate to be L%Lc?ﬂa?%ﬂ?o?f ?Skiglpféégﬁﬁ et AgtUtHRBA PRE conponent - (A)

aqueous al kal i (B) a polyisocyanate composition having a

viscosity of 400 mPa*s or less at 25°C; the

10 polyisocyanate composition comprising a polyisocyanate
(Bl) and a monoester compound  (B2) which is derived
from a monocarboxylic acid and a polyoxyalkylene alkyl
ether and has a number-average molecular weight of 500
or less.

15 The above adhesive composition for concrete and
filler composition for concrete may further contain (C)
a catalyst and/or (D) a polyol.

In the component-(B} polyisocyanate composition,

the polyisocyanate (Bl) comprises diphenylmethane

20 diisocyanate (bll) and a diphenylmethane-diisocyanate-
type polycyclic condensate (bl2), and the monoester
compound (B2) is an adduct of a polyalkylene oxide with

caprylic acid and 2-ethylhexanol or octanol.

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS
The adhesive composition for concrete and filler

composition for concrete (hereinafter often "adhesive



silicate solution and the conponent-(B) polyisocyanate conposition are

m xed, silanol groups fornmed in the conponent (A) react with isocyanate
groups contained in the conponent (B) to forma silicic acid 20 =4 JAN 2005
anhydri de/ uret hane conposite, and at theg sanme tine, the conponent (B)
reacts with water to generate carbon dioxide in the course of which a

pol ymer made up through urea |linkages and a silicic acid anhydride/urea
cross-linked conposite are forned and part of the 25 carbon di oxide
generated dissolves in the conponent (A) to effect gelation of alkali
silicates copbapbedtibnt'handcofpanent copolsa tliont,a redgecitd vadiyd) arthydri de
gel. It - 4 JAN 2005 - 7 1is also presuned that, where the conponent- (D)
pol yol is piteeeptreskndr dnyengrionpsoapmtigiesedhien damponeartpd@ant - (D) pol yol
react with i socyanate groups contained in the conponent (B) to form

ur et hane resiaquedusheliplicisd laciadeasnlditiide/. uratthaempeoesdsi(tB) i s  nmade
into an expanded solid by the carbon dioxide that 1is generated by the
reacti on of PRevésppyARAte( Bpmpeshtigat bavind eheigsositnaf i4P%vapor at ed
as water vapor by the heat of reaction which is generated when the 10
conponeRt (AIPPREECPE WBER flhe 280fpoieHt POBY 1FPCYG® QoW osdfidifent - (D) is
cont ai ned, the conponent rT%A?L and conponent (D) react with the conponent
(B), enl ar gi AGMPFES1Pg| grBOlTRgosvaRakFe (B )e@PhS JPR0eSHSs stage nakes
the silicic acid angyciih'gge/ gr.ehhane conposi te 15 readi Ié;/ nt er. the gaps of
artificial stPURPUPEs e "B Chc dfic AEEAY SHh & TRRh & PR OSEIHES Y iSh and fil l er

conposition ggﬁﬁi Qﬁg} %gphg_ggggl\%ig%&ehgvgggan et%‘?x\é‘?: %nd %\gsviascosi ty, hence

can nore effectirve
number-average molecular weight of 500 or less. It may
10 preferably further comprise the component-(C) catalyst

and the component-(D) polyol.

The solidification reaction of the adhesive
composition and filler composition of the present
invention is too complicate to be elucidated. It is

15 presumed that, when the component-{A) agueous alkali
silicate solution and the component-(B) polyisocyanate
composition are mixed, silanol groups formed in the
component (A) react with isocyanate groups contained in
the component (B) to form a silicic acid

20 anhydride/urethane composite, and at the same time, the
component (B) reacts with water to generate carbon
dioxide in the course of which a polymer made up
through urea linkages and a silicic acid anhydride/urea
cross-linked composite are formed and part of the

25 carbon dioxide generated dissolves in the component (A)
to effect gelation of alkali silicates contained in the

component (A) to form a silicic acid anhydride gel. It



ease into concrete to bring about an inprovenment in 20 bond strength and
fill performance. The adhesive conposition and filler conposition 02 t he
present invention are described bel ow concerning their conponents. JANEW5
Aqueous Al kali Silicate Solution 25 The conponent-(A) aqueous al kal
silicate solution is, as nentioned previously, a conponent the silanol
groups of which react chiefly with isocyanate groups of - 4 JAN 2005 - 8

t he conponent (B) described later, to forma silicic acid
anhydri de/ ur et hane conposite. The conponent-(A) aqueous alkali silicate

sol ution nmaysi ATsolderesudled SRAUL | WASreorpesedmpbnehlty (of) poastcAssi um
silicate and sodiumsilicate represented by Na2OxSi Q2. The latter sodi um
silicate mayisnptresent, ehgdrokpbsgrbapsngoanailagd $SnO2hepl ar rati o of from
2:1 to 1:4. Stated specifically, it may include No.1 sodiumsilicate S2,
No. 2 sodi um sehpoaeet NE6D ) Npo2ydD sedctnwithi éabey@Baded ghioupssodi um silicate
T8 (all available from Toso Sangyo Co., Ltd.). The conponent-(A) agueous

al kali siliceaeetabhedi bm thaycahgonpntf €Babky Bermouredilaaeedetsdirhave a
solid content of from10 to 70~ by weight, and particularly 15 preferably
from 205t 0 50% byThei ghticic(@FifoprphEdEfdRiALECEHRPESCOMPPSitige 15
conponent - (B) pol yi socyanate conposition is a conponent which reacts with
water to fin@?g? $pEon &0 expPeededagPdianhydiPgecgEPoPn dirsifenid@tas st at ed
20 above. The comgonent (E% has a viscosit¥ gLe400 nPas or Iesstgf 25C, and

conpri ses a b8|§? %E?Eﬁ%t (E$? reaction o component (B) wi

water and the water that is evaporated as water vapor
by the heat of reaction which is generated when the

10 component (A) reacts with the component (B) or, where
the component-(D) is contained, the component (A) and
component (D) react with the component (B), enlarging
its volume. The pressure of expansion at this stage
makes the silicic acid anhydride/urethane composite

15 readily enter the gaps of artificial structures made of
concrete. The adhesive composition and filler
composition obtained in the present invention have a
low viscosity, hence can more effectively permeate with
ease into concrete to bring about an improvement in

20 bond strength and £ill performance.

The adhesive composition and filler composition of
the present invention are described below concerning
their components.

- (A) Aqueous Alkali Silicate Solution -

25 The component-(A) agueous alkali silicate solution
is, as mentioned previously, a component the silanol

groups of which react chiefly with isocyanate groups of



and a nonoester conmpound (B2) which is derived froma nonocarboxylic acid
and a pol yoxyal kyl ene al kyl ether and has a nunber-average nnleculzr mgi?ht
Al d;

of 500 or

25 | ess. What is usable as the polyisocyanate (Bl) nmay

e.g., polyisocyanates alone or mxtures of_two - 4 JAN 2005 - 9 or

them such as di phenyl net hane diisocyanate (bll) (hereinafter often
a di phenyl net hane diisocyanate type polycyclic (or polynuclear) co
(b1l2) (which is a diphenyl methane 5 diisocyanate type polyi socyanate, and

means a pol yi socyanate having three or

nor e of
IIIVDI ll),
ndensat e

nore aromatic nuclei; a conpound

named as a mehkektofbotenrenBgnaesktenvdaf nkitey, tthe RAyisacyrieie used

herein; not commercially avail able),

10 (herei naf terid" pahyaetide /Mbethanki cmp®sdamrercially available in
formof a product containing a dinuclear unit), liquid M

(carbodi i m de- nodirheedompBhentt-¢Ry| eqeediuiss adkaiad! esilxiydatters dut s@acyanat e,
trimethyl ene xylylene diisocyanate, isophorone 15 diisocyanate,
hexanet hyl eneagi-iscdydeat e,. gnaphshdlughiensdicospopdatah i dhddr oyenat ed
di phenyl net hane diisocyanate, and hydrogenat ed xylyl ene diisocyanate; and
any of Bhe abekesgdlypi sadygnairesnto sphilghm &ildgiadley Jterresaitedl id nade into
dimrers or trimers. 20 Besides the fopegoin%é al so preferabl%%usable as

t he polyi soc)ardteS¥®1) dhe iladdpan Heligi -

SRt fidgy 1B

ne

a conpound conprised of (bll) and (bl2)

t he

pr epol yners obt ai ned by reaqtin%aa nnn2$¥dric al cohol or_a_polyol wth any

of the above®pdIyi $88FanBaEingy

10

20

25

NaeQertPoala J'ske i of sticP™aZ idy

to 1:4. Stated specifically, it may include No.1l
sodium silicate S2, No.2 sodium silicate N5, No.2
sodium silicate Q3 and No.2 sodium silicate T8 (all
available from Toso Sangyo Co., Ltd.).

The component-(A) agqueous alkali silicate solution
may also preferably be so regulated to have a solid
content of from 10 to 70% by weight, and particularly
preferably from 20 to 50% by weight.

- (B) Polyisocyanate Composition -

The component-(B) polyisocyanate composition is a
component which reacts with water to finally form a
silicic acid anhydride gel in the manner as stated
above. The component (B) has a viscosity of 400 mPa-'s
or less at 25°C, and comprises a polyisocyanate (Bl)
and a monoester compound (B2) which is derived from a
monocarboxylic acid and a polyoxyalkylene alkyl ether
and has a number-average molecular weight of 500 or
less.

What is usable as the polyisocyanate (Bl) may

include, e.g., polyisocyanates alone or mixtures of two



25 that, e.g., NCO groups and OH groups are in an equivalent weigh ratio
(NCO groups/ OH groups) ranging from1l1l.5 to 500, and preferably from2.0 to
400. The - 4 JAN 2005 - 10 nonohydric al cohol and polyol usable heggA 5
include, e.g., nonohydric alcohols suchy as nethanol, ethanol, propano

but anol , octanol and | auryl alcohol; diols such as ethylene glycol,

di et hyl ene glycol, triethylene 5 glycol, 1,2-propanediol, 1, 3-propanediol,
di propyl ene glycol, 1, 3-butanediol, 1,4-butanediol and 1, 6-hexanedi ol;

pol yol s such as glycerol, trinethylol propane and pentaerythritol; and

besi des, those fbtai BedthA¥m$ubli86t hBYaipReayhasehamena i sHt R f@nol am ne,
triethanol am ne, diglycerol or sorbitol, sucrose and diglycerol, used al one

or in the forsuef) aherstidaeterooaddht "EDIPYI, yaediphenglmeytandnown process,
usi ng an al kyl ene oxi de such as ethyl ene oxide, propylene oxide, butylene
oxi de or styneneooyndatelbypkopelpeytchicoltbirngbilgnuclearyonohydri c al cohol
or polyol usable here may preferably have an average nol ecul ar wei ght of
from76 to ton@edsake i(blRas(whiabeiage fAbpbbeonlvamenbiaget smaller than 76,
t he urethane prepolyner termnated 20 with i socyanate groups has a high

uret han® grodpisecrerateatiypa Radyhencranasea hnghmeassosi ty, which may not
only make m xability and external appearance poor, but al so _nmake
wettability BA&YPEPREABRIPtPapdBE tBreeaffemBrEbRERBASHLCF AN Iyorli ng and
so forth. If on 25 the other hand it has _an average nol ecul ar_ wej ght | arger

than 10, 000, CPPPREPInRFEEY BSoR BBRPEFi BEI FPYVEREPRCENE CThAFE i RF anat e, so

that any unl%ﬁ&”bgi$gggg$anate used herein; not commercially

available), a compound comprised of (bll) and (bl2)

10 (hereinafter "polymeric MDI", which is commercially
available in the form of a product containing a
dinuclear unit), liguid MDI (carbodiimide-modified
MDI), tolylene diisocyanate, xylylene diisocyanate,
trimethylene xylylene diisocyanate, isophorone

15 diisocyanate, hexamethylene diisocyanate, naphthalene
diisocyanate, hydrogenated diphenylmethane
diisocyanate, and hydrogenated xylylene diisocyanate;
and any of the above polyisocyanates to which a
catalyst is added and made into dimmers or trimmers.

20 Besides the foregoing, also preferably usable as
the polyisocyanate (Bl) are isocyanate-group-containing
urethane prepolymers obtained by reacting a monohydric
alcohol or a polyol with any of the above
polyisocyanates by a conventional process in such a way

25 that, e.g., NCO groups and OH groups are in an
equivalent weigh ratio (NCO groups/OH groups) ranging

from 1.5 to 500, and preferably from 2.0 to 400. The



- 11 - 4 JAN 2005 prepolyner termnated with i socyanate groups may not be
obt ai ned and al so the resulting urethane prepolynmer termnated with

i socyanate groups has a | ow urethane group concentration to make adhdd¥ 85
| ayers or filler 5 |ayers have a | ow st{gngth, undesirably. The urethane
prepol yner term nated with i socyanate groups which is usable in the present
invention may preferably contain NCO groups in an anount of from5 to 33%
by weight, nore preferably from8 to 31% by weight, 10 and still nore
preferably from 10 to 30% by weight. In order to nmake the adhesive
conposi ti on ménohydtet &DSpRSitand welyolnheababl Rerpemagabhelade, wettabl e
for any concrete artificial structures, the conponent-(B) polyisocyanate
conposition esed, imonbleydbiprateoholaventhoasmagthasber, ablktirahate a vi scosity
of 400 nPas or less, and nore preferably from30 to 300 nPas, at 25C |If
it has a vi spospayohi ghetanbdn d00anaPasgndt hauapthesileehodnpddptison or filler
conposition may poorly be injectable, perneable and wettable, 20 resulting
i n poor bondsyeheagtathylenepgtyophaundéebhyledar abvrply, taagthydens | e,
resulting in |ow workability especially in winter. If on the other hand it
has a 9isco$i¥§otownkr2 tREAPIBEATRS; %hé*BHHB§P9€l€émp8§PFPBMlGBF filler
conposition is liable to sag and can_not 25 ensure its optinum quantity for

bondi ng or f?%Y?ﬂb; Lr3shrtangdi®l pobr 4 pBRE2REALAYt A"Br fi l | per f or mance.
D order L2 B 3 SHER SPIRREIL 1 (®)n “ad1300703 12 pol i sooyanate

trimethylolpropane and pentaerythritol; and besides,
those obtained by subjecting monoethanolamine,

10 diethanolamine, triethanolamine, diglycerol or
sorbitol, sucrose and diglycerol, used alone or in the
form of a mixture, to addition polymerization by a
known process, using an alkylene oxide such as ethylene
oxide, propylene oxide, butylene oxide or styrene oxide

15 alone or in combination.

The monohydric alcohol or polyol usable here may

preferably have an average molecular weight of from 76
to 10,000. If it has an average molecular weight
smaller than 76, the urethane prepolymer terminated

20 with isocyanate groups has a high urethane group
concentration and hence has a high viscosity, which may
not only make mixability and external appearance poor,
but also make wettability and permeability poor to
cause problems of faulty bonding and so forth. If on

25 the other hand it has an average molecular weight

larger than 10,000, it may have a poor compatibility

with the above isocyanate, so that any uniform urethane



400 nmPas or less at 25C, it is necessary to control the m xing proportion
of the MDI and polymeric M which constitute the polyisocyanate
conposition. Mdire 5 specifically, these may preferably be in a proportl&yb

of MDI (bll)/polyisocyanate having three bt Aaore aromatic nuclei (bl JAN 2005
20/80 to 80/20 in weight ratio. If the MD is too small, the polyisocyanate
conposition tends to have a high viscosity. If on the other hand 10 the MD
is too nuch, precipitates tend to be forned because the MDI may crystallize
during IOMFtenperature storage. As the MDI and the MDI in polyneric M,
three types PFePabyees ﬁﬁémavaFPébWéthlléochnztBNBPOUP§ nmay I Rehd

4,4 -MDl. In the present _invention, i soners of the M nay be used. In
order to achl%VEa%%%dv?§€o§F?9 B?e4995HpélggoPreF€§§eaP?299 YeF s necessary

to use as the glsocyanate é } not the yneric NDI al one but the 20
pol ymeri ¢ MDI t&RBLEAESAD L FR ARRFBNIT thBaﬁDF Loy Areihans nost

W ih an | nor eaBRD | SOACHREREFTER  ER nARe BhE L ABodETERe) CAdIa gy, i n
with an incre reez p 0 gly, in
d t hi | t t t f ble t th
o o DS L he BTSN ang TR SHEPBHEDT cURarbaERPE g (hose MDIs o

eanwhi | e, as a meyod. gEnohLa)D gglgmgﬁoaé e 8Na2005 01 3 1 ol spcyanat e

COI’TpOSI tion of a | ow viscosi ty as or |ess at an or ganl C

sol vent such §2oub bo! yenen 3§¥|§Q§blé ;nltﬁélﬁblagga%t haventRhYl8ne chloride
or trichlorofTuoronethane may al so be used

preferably contain NCO groups in an amount of from 5 to
33% by weight, more preferably from 8 to 31% by weight,

10 and still more preferably from 10 to 30% by weight.

In order to make the adhesive composition or
filler composition well injectable, permeable and
wettable for any concrete artificial structures, the
component-(B) polyisocyanate composition used in the

15 present invention may preferably have a viscosity of
400 mPars or less, and more preferably from 30 to 300
mPa‘'s, at 25°C. If it has a viscosity higher than 400
mPa-*s, the adhesive composition or filler composition
may poorly be injectable, permeable and wettable,

20 resulting in poor bond strength, £ill performance and
durability, and meanwhile, resulting in low workability
especially in winter. If on the other hand it has a
viscosity lower than 30 mPa-s, the adhesive composition
or filler composition is liable to sag and can not

25 ensure its optimum guantity for bonding or filling,
resulting in poor bond strength or f£ill performance.

In order to obtain such component-(B)



5 a diluent. Such a solvent, however, is volatile and may becone |iberated
after solidification to damage environnment. Accordingly, it is preferable
not to use such a solvent as far as possible. In order to nake the-4,MN2m5
conponent (B) have a low 10 viscosity, g,conpound having no active hydrogen
capable of reacting with isocyanate groups nmay al so be used as a diluent,
whi ch includes diesters of aromatic or aliphatic dibasic acids, acetates of
nono- or pol yhydric al cohols, alkylene carbonates, ethers, 15 cyclic
esters, acid anhydrides, and acrylates or nethacrylates of various types.

In such a capelyti@6cyahhteScBhngbeiabba B@t af Qouse iwBb Aty hegee for the sane
reasons as the above solvent. Mre specifically, since in this case any of

t hese 20 di kpenimpahavernoeast hte2Bydr,ogen icapaides sefry aactdoigtraou t h

i socyanate groups, the diluent is by no neans incorporated in the

t hr ee- di nensitbrahigtingcpuvpotabpadofbyheh#®Ddr enldampatliyerisacMDIOn of pol yol s
wth isocyanates and may di ssolve out or disperse away wth 25 the passage
of tinme, so whathadhestitukteyéhs ppliyikberaniadyge compsilrider.go Mataine
shrinkage to cause problens of a decrease in strength and a decrease in
dur abi | Bty, spgclAicadds.- thdseundgsprafeyablicder ding wrapentheompr esent
invention, in addition to factors required in diluents such that they nust
have good st 85i MPLYbahd/PPi¥dsPEyapatgchayipdopdtieer ™ust udi es have been
made fromthe viewpoints of their conpatibility with not only the
conponent-(B?rOBBF}FsBEVéﬁétébééﬁpﬁsEBVéﬂ Gt 8A/<E tiffe WedrAdn &Rt iR

If the MDI is too small, the polyisocyanate composition
tends to have a high viscosity. If on the other hand

10 the MDI is too much, precipitates tend to be formed
because the MDI may crystallize during low-temperature
storage.

As the MDI and the MDI in polymeric MDI, three
types of isomers are available, i.e., 2,2'-MDI,

15 2,4'-MDI and 4,4'-MDI. In the present invention, any
isomers of the MDI may be gsed.

In order to achieve the viscosity of 400 mPa‘'s or
less at 25°C, it is necessary to use as the
polyisocyanate (Bl) not the polymeric MDI alone but the

20 polymeric MDI and the MDI in combination. As the MDI,
4,4'-MDI is most readily available, and the resultant
composition may more readily solidify with an increase
in 4,4'-MDI (freezing point: about 39°C). Accordingly,
in order to achieve low-temperature stability, it is

25 preferable to use the 2,2'-MDI, the 2,4'-MDI and the
polymeric MDI containing these MDIs.

Meanwhile, as a method for obtaining the



aqueous al kali silicate solution, and the mgration of diluent to the
surfaces of adhesive layers and filler 10 | ayers obtained by the adhesive

conposition and filler conposition of the present invent
it has been discovered that the nonoester conpound (B2)

ion. As tHelJANBt
which is derived

from a nonocarboxylic acid and a pol yoxyal kyl ene al kyl ether and has a

nunber - average 15 nol ecul ar wei ght of 500 or less is pref

erable as a

di luent. This conpound has very few active hydrogen groups, but is

nonof unctional, and may cause only a slight increase in

vi scosity even when

it is allowegollqikeagand@eWcbiipble thehy oFoey akai-& iGdsAl et yge tde conponent
(B) and is nmade into the prepolyner termnated with isocyanate groups. In
practical usapot hiPpa-coBponBdsi at zsed,i ant begharid Gfolaranittdtteh vig h t he

pol yi socyanate (Bl). 25 As stated previously, while the

component (A) and

conmponent (Broauensi,x&gland,i n,lhe -caichd orberdasid an@thygreatgps formed in

the conponent (A) react with - 4 JAN 2005 - 15 isocyanat

e groups contai ned

in the conpordibriBe br tidcmlarsifluoromadihengnimagr iadeycurtet hesssl cosposi t e,
the conpound (B2), which contains a nonocarboxylic conponent inits
structube, i@ ddAgedsredSughhaveodnedtaf hiowieverf.or st veladriplenamd (A). Al so
while the conponent (B) reacts with water to generate carbon dioxide and a
pol yner nmade™@dy becetghlibezartefkagésrarelidificatiienadid damiaR i de/ ur ea

cross-linked conposite are forned, the conponent (B) is

considered to form

a 10 conposi E8VHORATERE - coRFERERENGAY -add d6nPeGieHante not to use

such a solvent as far as possible.

In order to make the component (B) have

a low

10 viscosity, a compound having no active hydrogen capable

of reacting with isocyanate groups may also be used as

a diluent, which includes diesters of aromatic or

aliphatic dibasic acids, acetates of mono- or

polyhydric alcohols, alkylene carbonates, ethers,

15 cyclic esters, acid anhydrides, and acrylates or

methacrylates of various types. In such a case, too,

it is preferable not to use any of these for

reasons as the above solvent.

the same

More specifically, since in this case any of these

20 diluents have no active hydrogen capable of reacting

with isocyanate groups, the diluent is by no

means

incorporated in the three-dimensional structure formed

by the urethanation reaction of polyols with
isocyanates and may dissolve out or disperse
25 the passage of time, so that adhesive layers

layers may undergo volume shrinkage to cause

away with
or filler

problems

of a decrease in strength and a decrease in durability,



form adhesive layers and filler layers to the surfaces of which the dil uent
may | ess mgrate. Even the nonohydric polyols used to produce the urethane
prepol yner term nated with i socyanate groups 15 which is exenplifiie\Ndg050ne
of the polyisocyanate (Bi) has only one active-hydrogen group and hence has
the like effect of reducing viscosity, but it does not have any effect as
descri bed above the reactive diluent of the present invention has, and is
considered to be 20 capable of form ng only adhesive layers and filler
| ayers inferior strength. Wth regard to the nonoester conpound (B2), an
aci d conponefhdeeisabiyting its nonoester nay include, e.g., acetic acid,
propionic acid, butyric acid, 25 valerianic acid, caproic acid, caprylic
acid, lauric acidcesntddbegrp) cimctide pseyeht asvesomens ah thaseiodn al cohol
conponent constituting the nonoester of - 4 JAN 2005 - 16 the conpound (B2)
may preferabty factode rneqohyeldi tn &l todéonts sscexenpti theg bwstonool s such
as net hanol, ethanol, propanol, butanol, octanol and l|lauryl alcohol, and
i somers of theve,; gadfasbibidhey andhviascsshbriovefandhanpneperties,
di met hyl et hanol am ne, and isoners of these; and those obtained by
subj ectPng dfbndieschaes beghyhade @F?@othedVé@ﬂQ?éﬂéSgP§c§h?iFriethylene
glycol, 1,2-propanediol, 1, 3- pr ganedlol di propyl ene | ycol,
1, 3- but anedi PmPat o hid by et g D 60%%Xah%%l6?mPQEeBFefﬁgnolanine,
triethanol am ne and isoners of these or ol s such as g ¥c rql,

8 ZPﬁcero

tr|nethylolp?%b%h%ocyﬁ%%F%e??W?ﬁ?%B&O%nﬁuFs% Psthf thBRen

sorbitol, sugr 08, 2nth & $PIL 51 L. 108881 u P8, 2048 RE migration of

diluent to the surfaces of adhesive layers and filler

10 layers obtained by the adhesive composition and filler
composition of the present invention. As the result,
it‘has been discovered that the monoester compound (B2)
which is derived from a monocarboxylic acid and a
polyoxyalkylene alkyl ether and has a number-average

15 molecular weight of 500 or less is preferable as a
diluent.

This compound has very few active hydrogen groups,
but is monofunctional, and may cause only a slight
increase in viscosity even when it is allowed to react

20 with the polyisocyanate contained in the component (B)
and is made into the prepolymer terminated with
isocyanate groups. In practical use, this compound is
used in the form of a mixture with the polyisocyanate
(B1).

25 As stated previously, while the component (A} and
component (B) are mixed and in the course where silanol

groups formed in the component (A) react with



in the formof a mxture, to addition polynerization by 15 a known process,
usi ng al kyl ene oxi des such as ethyl ene oxide, propylene oxide, butylene

oxi de or styrene oxide alone or in conbination along with the abeveitbHiol s
or al kanolamnes. In the present inventibn: a nonoester of caprylic 20
acid and an al kyl ene oxi de adduct of 2-ethyl hexanol or octanol is
particularly preferred. As the conponent-(B) polyisocyanate, a conbination
of a mxture of the MD and the polyneric MD, or an

i socyanat e- gr oup- cont ai ni ng ur et hane pol yner mhlch is a 25 nodified product
of the m xturé&SOGKYaRatRedBEBBRE CADRBEBEEAr 1ns theerempedeint iBdw ot
solidifying strength, safety and sanitation, and econom cal advantages - 4
JAN 2005 - 17f°#ﬁeaqﬁaﬂaf-i3%§i 6Flﬂhén8@5ﬁﬁéﬁéﬁpr€§1aﬁ1@ MBS Svayt R f f er

dependi ng on, 8 g n? ratio of Na20 and Si 02, and can not
sweepi ngl y beCGQ 8Pﬂ?n g2 LBUQFF? cpptajgy 6r@P8P§EF?°H¥l§§ control |l ed that

th 1 XI 5 t f.th t (A d.th t
component () FEORBBREH ?185# egﬁﬁggi?{l%gm 16/ 56060 200/ P iR Tt cul ar |y

fron120/%00 tof%og/g for ﬁuch a ghéh Rfopor, |on |%.§naller t han the
above | Oower YhECHghaE ™ onp05|{ n an i) Ot & conp05|t|on may

SOl rR o0 ML @OngoigAL 15) | 2eheracaRRAMLARLLY il saduanka0A] | on the

ot her hand it arge han ove upper esli ve

conposi tion agdokihbehn§OAPRSL kP MBYe! A UEB&Bh@Bﬁh&eaS@ indlidged Gfgmain
uncured, or, even when cured, tend 15 to be too ow i n hardness and too
brittle to beapﬁlllbﬂ&Oaﬁiacéhﬁﬁhrﬂaé/urea cross-linked composite
are formed, the component (B) is considered to form a
10 composite with the component (A) and consequently
form adhesive layers and filler layers to the surfaces
of which the diluent may less migrate.

Even the monohydric polyols used to produce the

urethane prepolymer terminated with isocyanate groups

b=
[8)]

which is exemplified as one of the polyisocyanate (B1)
has only one active-hydrogen group and hence has the
like effect of reducing viscosity, but it does not have
any effect as described above the reactive diluent of
the present invention has, and is considered to be
20 capable of forming only adhesive layers and filler
layers inferior strength.
With regard to the monoester compound (B2), an
acid component constituting its monoester may include,
e.g., acetic acid, propionic acid, butyric acid,
25 valerianic acid, caproic acid, caprylic acid, lauric
acid and benzoic acid, as well as isomers of these.

An alcohol component constituting the monoester of



When the above diluent is used, it may conmmonly be m xed in an anount
rangi ng from pol yi socyanate (Bl)/reactive diluent = 100/5 to 100/ 100. 20 -
(C) Catalyst The conponent (C) catalyst used in the present inventiamngs
includes those grouped roughly into petal-type catalysts and

tertiary-am ne-type catal ysts, any of ich may be used. It is a conponent
acting as 25 a catalyst for accelerating the reaction of the conponent-(A)
aqueous al kali silicate solution and conponent-(D) polyol with the

pol yi socyanate (Bl) to - 4 JAN 2005 - 18 effect curing. The conponent-(C)

catal yst hastBegeeflpoGAaPaBRYi hhalypwelrabe yCameana modonaqueiqus al kal i
silicate solution and is readily renovable by washing wth water even when
it adheres taltbhotki asoexehpllhifsed5blt maheo lkasuahhiagh meathandli,c activity.
As the netal -type catal ysts, any catalysts nay be used as |long as they are
met al conpouatlbanapabpeophnoéxhbhttnng ., catdlaybilc anct ihaury,l iaiclakdilng, e.g.,
esterified conpounds, netal salts, acid derivatives, 10 oxides or chlorides
of metal s suehdassoirarszpfcthegsal chlikrapdamingsi $mchAasspeci fic exanpl es,
they may include dibutyltin dilaurate, dioctyltin dilaurate, tin octylate,
zi nc ocbyl at Boneakbanmlanphehedane thyilethabgtlminiet agade isomersxiafe, tin
chloride and 15 magnesi um chloride. As for the am ne-type catal ysts, they
may i ncl ude, thggesparflf tRoeRafpreinedaby yubs estrdn JasitdisesmAbafishe,
triethylene diam ne, N-nethylnorpholine, _N-nethylimdazole,

1- net hyl i mi dg§2BY&ene- gLkGPni eyzgpg,lene glycol, “triethylene glycol,

1,2-propanediol, 1,3-propanediol, dipropylene
glycol, 1,3-butanediol, 1,4-butanediol, 1,6-hexanediol,

10 diethanolamine, triethanolamine and isomers of these,
or polyols such as glycerol, trimethylolpropane,
pentaerythritol and isomers of these, or glycerol,
sorbitol, sucrose and isomers of these, used alone or
in the form of a mixture, to addition polymerization by

15 a known process, using alkylene oxides such as ethylene
oxide, propylene oxide, butylene oxide or styrene oxide
alone or in combination along with the above monools or
alkanolamines.

In the present invention, a monoester of caprylic

20 acid and an alkylene oxide adduct of 2-ethylhexanol or
octanol is particularly preferred.

As the component-(B) polyisocyanate, a combination
of a mixture of the MDI and the polymeric MDI, or an
isocyanate-~group-containing urethane polymer which is a

25 modified product of the mixture, with the above
monoester is preferred in view of solidifying strength,

safety and sanitation, and economical advantages.



20 1-propylim dazol e, 1-cyanoi m dazole, 1-cyanonethyli m dazole,

1, 2-dinethylimdazole, 1,4-dinethylimdazole, 1-nethyl-2-ethylim d4azol e,

1- net hyl - 4- et hyl i m dazol e, 1-ethyl-2-methylinidazol e, =4 JAN 2003
1-et hyl -4- et hyl i m dazol e, pyridine, andia-picoline. 25 Am ne type catal ysts
havi ng active hydrogen capable of reacting with the conponent- (B)

pol yi socyanate conposition also include - 4 JAN 2005 - 19 nonoet hanol am ne,
di et hanol am ne, triethanolanm ne, N, N, N -trimethylam noethyl ethanol am ne,
and N, N, N ,N -tetranet hyl hydr oxypr opyl enedi am ne, which can be mxed with
t he conmponent (B).THe I‘IP@‘h’élbYe%%n'fh? nGeRPPRANt| ABAdEPt PBnMigeth&agbove
catal yst, coupling agents_of various types, foam ng agents of various
types, and al‘gbf@%ﬁi ey i QRs ©sdch Egeamgﬁ?Faﬁétégt PYeNggRnenda

di spersant, . 1 hickeni ng agent, an .antioxi dant, and. a 10 .

heat - r esi st aﬁ%’eéajr S\ﬁ%dicﬁg‘ éé&tswlﬂ’eg]é’dé’eed@eaﬁﬁf%ne%hi S abl&vett shoul d
be limted to those i do not cause spil.pollutign at all events.
The conponent@?%)p%%%%%%%hl%h%l?oscl:?ril ) Jgf %I g{l?gnghgnﬂlf{ﬁggcomonent-(C)

catalyelo ™y BESLEANLY b FXChondSuli: A ATUALcOL ELATROBHE(h)s 100/0-2
conponent - ( C)c&%ﬁéérfg i8)) Lhan: t s, gbpé{gg%%loxg???: hH‘(Eoot Igg adhesi ve

corrpositi on or fi er conposition may cure w fticulty and may cause so
20 insufficiengosnd didd codtONch 2613 0Prés 36/ MBEerbt 100V bbiculite to obtain

solids (solidified products) having the intended performance. |If on the
other hand itsidh a mixing proportion is smaller than the above
lower limit, the adhesive composition and filler
10 - composition may require so high a cost as to be
economically disadvantageous. If on the other hand it
is larger than the above upper 1limit, the adhesive
composition and filler composition may insufficiently
solidify to remain uncured, or, even when cured, tend
15 to be too low in hardness and too brittle to be put
into practical use.

When the above diluent is used, it may commonly be
mixed in an amount ranging from polyisocyanate
(Bl)/reactive diluent = 100/5 to 100/100.

20 - (C) Catalyst -

The component (C) catalyst used in the present
invention includes those grouped roughly into
metal-type catalysts and tertiary-amine-type catalysts,
any of which may be used. It is a component acting as

25 a catalyst for accelerating the reaction of the

component-(A) aqueous alkali silicate solution and

component- (D) polyol with the polyisocyanate (B1l) to



nore than the above upper Iimt, it tends to cause so rapid curing reaction
as to make it difficult for the 25 conponents (A and (B) to be m xed
uniformy. - (D) Polyol 1In the adhesive conposition and filler corgogiN}EBn
- 20 - 4 JAN 2005 of the present inventjgon, the conponent-(D) polyol nay

al so be mxed in addition to the conmponent-(A) aqueous alkali silicate

sol ution, the conponent-(B) polyisocyanate conposition and the conponent-(C)
5 catal yst. The conponent-(D) polyol used in the present invention my
include, e.g., the polyols used in the polyisocyanate (Bl) urethane

prepol ynmer terpesat edrvhgh THecyampbAegrtoUps, cdeaakishethapy evigawd y. Any of
these 10 may be used alone or in the formof a mxture of two or nore
types. Al so, cohpaeipblyoyswirily phef eombbyuehavéaa aqueloers- alémmddge nol ecul ar
wei ght of from62 to 20,000, and particularly preferably from76 to 10, 000.
The substansidlicatveragéuhiobeandf isuneaddohyl rgmovpd leapyl waghdingr ably be 1
or nore, and particularly preferably from1l to 4. The quantity of the
conponent - ( Dyipbl yateroeben wheaditmgddefeer tdepbrdiskdnorer elgtheshe type of
the conponent-(B) polyisocyanate conposition and can not 20 sweepingly be
det er mi Aed. TSualfy, has ﬁa?lﬁheﬂéﬁaﬂa;glcbéc§évét§ﬁt-r ol led that the mixing
proportion of the conponent (B) to the_conponent (D) ran%es from0.5 to
500, and particul AFI {PerBatalcbYRE0CaRELYShBl aPrMW atPd 21 tRCHAYr &%ps in the

component (E) 200, OH gQURS |1o} "%, 25ngRIRORERb o Rhs( M50, 8101RY OH a7 0ups).

exhibiting catalytic activity, including, e.g.,
esterified compounds, metal salts, acid derivatives,

10 oxides or chlorides of metals such as tin, =zinc,
calcium and titanium. As specific examples, they may
include dibutyltin dilaurate, dioctyltin dilaurate, tin
octylate, zinc octylate, calcium naphthenate,
tetrabutyl titanate, tin oxide, tin chloride and

15 magnesium chloride.

As for the amine-type catalysts, they may include,
as specific examples, catalysts such as triethylamine,
triethylene diamine, N-methylmorpholine,
N-methylimidazole, l-methylimidazole, l-ethylimidazole,

20 l-propylimidazole, 1l-cyanoimidazole,
l-cyanomethylimidazole, 1,2-dimethylimidazole,
1,4-dimethylimidazole, l1l-methyl-2-ethylimidazole,
l-methyl-4-ethylimidazole, l-ethyl-2-methylimidazole,
l-ethyl-4-methylimidazole, pyridine, and a-picoline.

25 Amine type catalysts having active hydrogen
capable of reacting with the component-(B)

polyisocyanate composition also include



ratio of NCO groups to OH groups is |less than the above Ilower limt, the
adhesive layers and filler layers - 4 JAN 2005 - 21 obtained through the
present invention tend to be too soft to be readily feasible for phaaNiZglal
use. If on the other hand it is |larger;4han the above upper limt, the
adhesive layers and filler layers formed tend to be 5 brittle. - Oher
Additives For the purpose of controlling the dispersibility and reactivity
bet ween two phases of the conponent-(A) aqueous alkali silicate solution
and the conponent-(B) 10 polyisocyanate conposition |ike the above, it is

preferabl e tionsetBasel b ACidEhAISTEmidde t5Us 13880 BEhENE, ageENt nay

i ncl ude those obtained by polycondensation of a poly glycol ether

contai ni ng an, N At kyt eitee the Them Siusdt gl et iy @nem e deawd propyl ene 15 oxi de
wi th an organi c conpound having at | east one active hydrogen. This organic
conpound hawi g, Mt , N eatsé t ranmeet laclh yder dwyyis ogen] ereeyd 1 axvcinele whtohokan phenol s,
thiols, primary or secondary am nes, and pol yal kyl ene oxide derivatives of
phenol i ¢ conppumiisedand tig tHte | eampodnioneB Al kyl substituent. The
surface-active agent may previously be added to the conmponent (A) and/or
the component (Bin WRreresgiveviErvention, pirvaddistiopeto atdedabovene
conponent - (A) aqueous alkali silicate solution, the m xture may foam when
stirred to reKe2i¥shs TSIl ATt ekl FRkUtenerRe acctPanéng.

Accordi ngly, the surface-active agent nay %r\?ef erably be _used after it has
been m xed SHSPTH The'ToPbheniRgH) and Jhge Jppyslous additives

such as a surface-active agent, a dispersant, a
thickening agent, an antioxidant and a
10 heat-resistance-providing agent may be added, any of
which, however, should be limited to those which do not
cause any soil pollution at all events.
The component-(A) agqueous alkali silicate solution
and the component-(C) catalyst may preferably be mixed
15 in an amount of from (A)/{(C) = 100/0.1 to 100/20, and
particularly preferably form 100/0.5 to 100/15. If
such component-(C) catalyst is less than the above
lower limit, the adhesive composition or filler
composition may cure with difficulty and may cause so
20 insufficient solidification reaction as to make it
difficult to obtain solids (solidified products) having
the intended performance. If on the other hand it is
more than the above upper limit, it tends to cause so
rapid curing reaction as to make it difficult for the
25 components (A) and (B) to be mixed uniformly.
- (D) Polyol -

In the adhesive composition and filler composition



- 22 polyisocyanate conposition. The surface-active agent may al so include
silicone-type surface-active agents, as exenplified by various

si | oxanepol yal kl yl ene oxi de bl ock copolyners. 5 Stated specificallé,J Ngqgay
include, e.g., L-5340, available fromppon Unicar Co., Ltd., an é- 1
and B-8407, available fromT. Goldschm dt Co. The surface-active agent may
preferably be added in an anount of fromO0.05 to 5% by wei ght based on the
wei ght 10 of the polyisocyanate (Bl). In the adhesive conposition and filler
conposition of the present invention, an inorganic filler such as cenent,
bl ast fur nacef stiag, poypsnitn itaeat Uoh cathenabmponehay (D3l pBilgdD Medr oxi de,
antinony trioxide, quick linme 15 (cal cium oxide), slaked line (calcium
hydr oxi de) oalsdend anited sn daddbbiont herthbaooimnhosendesdni begiemhove, a

| eveling agent, a flanme retardant, a silicone-type foamstabilizer, an age
resi stor, a ahealireslistateesplovidnngthgenvmpaneahti{8ii dant, a 20 catal yst
ot her than those described above and so forth may optionally further be

m xed under BPpYbpeéraRateopempdsbEionxang thancpmponppttk€)present

i nvention, various additives such as the above catal yst, the above
surfacedacti9@tagept- 25 and the above various additives may be added,
provided that they should be limted to those which do not adversely affect

the human body anterSPTRIMEME (R) orolyok yardoppstheppEpseati on of

ition n.th hesi v ition and filler
Conposi tio Sinyggtignqngg f&clgﬁgPHEPS.F gheapglyo seused in the

polyisocyanate (Bl) urethane prepolymer terminated with
isocyanate groups, described previously. Any of these

10 may be used alone or in the form of a mixture of two or
more types. Also, these polyols may preferably have a
number-average molecular weight of from 62 to 20,000,
and particularly preferably from 76 to 10,000. The
substantial average number of functional groups may

15 preferably be 1 or more, and particularly preferably
from 1 to 4.

The quantity of the component-(D) polyol to be
mixed may differ depending on, e.g., the type of the
component-(B) polyisocyanate composition and can not

20 sweepingly be determined. Usually, it may preferably
be so controlled that the mixing proportion of the
component (B) to the component (D) ranges from 0.5 to
500, and particularly from 1 to 450, as a molar ratio
of NCO groups in the component (B) and OH groups in the

25 component (D) (NCO groups/OH groups). If the molar
ratio of NCO groups to OH groups is less than the above

lower 1limit, the adhesive layers and filler layers



conposition of the present invention are prepared, there are no particular

limtations on the order of 5 m xing the conponents (A),

(B) (O and (

Usually, these may preferably be used as a two-part preparation -co

|@

of as part A a mxture of the conponent

and the conponent (s) (

(D) and as part B the conponent-(B) pofylsocyanate conposition, mhlch |s a

10 m xture of the polyisocyanate (Bl) and the nonoester
adhesi ve conposition and filler conposition
and(B) and further

conpound (B2). The
conpri sed of the conponents (A)
preferably the conmponent(s) (C) and/or (D) can be used

15 not only astamnadherir¥@ghotheopeesgetblilhvahs@oas tandf ithl &e ftévo st oppi ng

up cracks,

gaps and so forth caused in artificial structures, to effect

solidificatisofartosbal ragdiIhefeaaiblaofpar praditaralli niskat | afs can et hods
for such bonding and filling to effect 20 solidification or sealing,
know net hodstheyobkerenphdyét. ifolaeganpkbanathet hbdvies uppar dblmdti,n which
a proportional -m xi ng punp which can control, e.g., the pour, pressure and
m xi ng propotheoadbésivie tavpoaeand f@A}eandayB¥S|§0um@d tﬂﬁ@kéinékpart A

the m xture of the 25 conponent (A) and preferably the conponent(s)

and/ or PD) ahﬁlﬁ§lpart B the mixture of the

nonoest er conpound é

these are applied-t8thpFeddféEhvABd portions such as bonding portions and

filling portions ogtlonall using a static mxer to _effect ?Pndlgg or
ibilit

filling. 5 1n t heF

10

20

25

are - 4 JAN 2005 - 24 put in separate tanks,
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and reactivity between two phases of the component-(A)
agueous alkali silicate solution and the component-(B)
polyisocyanate composition like the above, it is
preferable to use a surface-active agent. The
surface-active agent may include those obtained by
polycondensation of a poly glycol ether containing an
alkylene oxide such as ethylene oxide or propylene
oxide with an organic compound having at ieast one
active hydrogen. This organic compound having at least
one active hydrogen may include alcohols, phenols,
thiols, primary or secondary amines, and polyalkylene
oxide derivatives of phenolic compounds having at least
one alkyl substituent. The surface-active agent may
previously be added to the component (A) and/or the
component (B). Where, however, it is previously be
added to the component-(A) aqueous alkali silicate
solution, the mixture may foam when stirred to make it
impossible to make measurement accurately.

Accordingly, the surface-active agent may preferably be

used after it has been mixed only in the component-(B)

and any

(O

pol yi socyanate (Bl) and the

and



fill hollows or gaps wth the adhesive conposition and filler conposition
specified in the present invention to stop up any openings. The azﬁ@ﬁiéﬁ
conposition for concrete and filler 10 composition for concrete i ! e
obt ai ned by the present invention have,a viscosity |ow enough to not only
ensure a good operability but also attarn high bond strength and fil
performance because of their good perneability and wettability for gaps and
cracks. 15 Also, since any diluent which may dissolve out with the passage
of time is not used, the adhesive conposition and filler conposition can

provi de a supsiyPéoceshabs!tédpesdri®y .| ess cause environnental pollution.
EXAMPLES 20 The adhesive conposition for concrete and filler conposition

for concrete accorglé nguipatbeaptes€nhgehtivealyi allsar endesaei bed bel ow in
greater detail by giving preparation exanples and worki ng exanpl es. The
present invesilbdeohs-bypaosuepasel adtied hgehbeseazbepempan&tiedn bgxanpl es
and wor ki ng exanples. Preparation of solutions A: Using a mxer with a
vol ume of 15@atjohavsihboranedoIAhLRDPbene 26xidei bleck mapediyakessshown bel ow
were charged in the fornulation shown in Table 1 and then m xed uniformy
to prepare sotateédnspgtificallly Thet nmaerinfiuder ee.ghar §e8318A . quantiti es
shown in Table 1. 5 Materials for synthesizing solutions A. No.1l sodium
silicate S2:ayalbgbousren|Virpen sbni€asnCofavhiflabl anflr Bm¥8doasdngyo Co.,
Ltd.) TEDA: Triethyl ene diamne (an anine-tygg_catalyst%
B-8407, available from T. Goldschmidt Co. he
surface-active agent may preferably be added in an
amount of from 0.05 to 5% by weight based on the weight
10 of the polyisocyanate (Bl).
In the adhesive composition and filler composition
of the present invention, an inorganic filler such as
cement, blast furnace slag, gypsum, calcium carbonate,
clay, aluminum hydroxide, antimony trioxide, quick lime
15 (calcium oxide}, slaked lime (calcium hydroxide) or
bentonite, a diluent other than those described above,
a leveling agent, a flame retardant, a silicone-type
foam stabilizer, an age resistor, a
heat-resistance-providing agent, an antioxidant, a
20 catalyst other than those described above and so forth
may optionally further be mixed under appropriate
control of mixing gquantity.
In the present invention, various additives such
as the above catalyst, the above surface-active agent
25 and the above various additives may be added, provided

that they should be limited to those which do not

adversely affect the human body and environment.



DBTDL: Di butyltin dilaurate (a netal -type catalyst) 10 DPG 200:
Pol y( oxypr opyl ene) pol yol Nunber-average nol ecul ar wei ght: 200 Average
nunber of functional groups: 2 DPG D propylene glycol Synt hesis['ofAN 2
solutions B: 15 Using a reactor with a yglume of 150 L, having a s{ rgsr a
t hernoneter, a condenser and a nitrogen gas feed pipe, polyisocyanates Bl
to B7 were synthesized. Starting-material isocyanate and starting-materi al
pol yol were charged in the forrulation shown in Table 20 2, which were then
heated to 80C to carry out reaction for 3 hours, obtaining organic
pol yi socyanate conpesphrafsonTypesonposateébndl s used are shown bel ow, and
their quantities and anal ytical values are shown in Table 2. 25 Materials
for synthesizing Waktdt thasaBheslifk- tombblks iNEONC amidefti:1 123 6% - 26 2, 2' - VDI
+ 2,4 -MD = 0.1% MDI-2: MDD NCO content: 33.6% 2,21-MD + 2,4"-MDl = 28%
5 PMDI - 1: Pokpmppsdtibh BEOCtbenpertendlib¥eibionorirentpunapapmd/neric Ml : 42%
2,2'"-MDI + 2,4"-MDl in polynmeric MDI = 0.1% PMDI-2: Polyneric MDI 10 NCO
content: 31. 3%eWBl arennenrartipolemedinilBitioBs%wn The\Pirder2 of - VDI in
polynmeric MDI = 17%
5 mixing the components (A), (B) (C) and (D). Usually,
these may preferably be used as a two-part preparation
comprised of as part A a mixture of the component (A)
and the component(s) (C) and/or (D) and as part B the
component-(B) polyisocyanate composition, which is a
10 mixture of the polyisocyanate (Bl) and the monoester
compound (B2).
The adhesive composition and filler composition
comprised of the components (A) and(B) and further
preferably the component(s) (C) and/or (D) can be used
15 not only as an adhesive for concrete but also as a
filler for stopping up cracks, gaps and so forth caused
in artificial structures, to effect solidification or
sealing. There are no particular limitations on
methods for such bonding and filling to effect
20 solidification or sealing, and any know methods may be
employed. For example, a method is available in which
a proportional-mixing pump which can control, e.g., the
pour, pressure and mixing proportion of the components
(A) and (B) is used, where as part A the mixture of the
25 component (A) and preferably the component(s) (C)

and/or (D) and as part B the mixture of the

polyisocyanate (Bl) and the monoester compound (B2) are



PEG 200: Pol y(oxyet hyl ene) pol yol Nunber-average nol ecul ar wei ght: 200 15
Aver age nunber of functional groups: 2 PPG 2000: Pol y(oxypropyl ene)pol yol
Nunber - aver age nol ecul ar weight: 2,000 Nunber of functional group§ﬁ~@N2m5
MPEG 1000: Pol yet hyl ene gl ycol nononethy) ether 20 Nunber-average nol ecul ar
wei ght: 1,000 Nunber of functional groups: 1 Diluent A;. Monoester of
caprylic acid with ethyl ene oxide adduct of 2-ethyl hexanol Diluent B:
Monoest er of propionic acid with ethylene 25 oxide adduct of

2-ethyl hexanol. Diluent C Bis(2-ethyl hexyl) adipate B-8407: Silicone-type

surface-actiyetagentepdahtabtanks4 AN 2088e- adelANPIARTA tx27 fromT.
ol dschm dt Co. Exanples 1 to 6 & Conparative Exanples 1 to 3 The

sol utions A ppddBteemensaeforbibhe caohi Aat bondihgspowt iohsTabies 3 and 4,
and bond strength under shear, fill performance, dissolution in water, and
weat her abi | i £ylieng pestednbyopheohalllpwiagnpebhedst icRediders tabt ai ned are
shown in Tables 3 and 4. As can be seen fromthe conparison of the various
10 data shownffacTabbediBgand fiilidng.data of sone Conparative Exanples
show results conparable to Exanples, but Conparative Exanples show a | ow
bond sbfrength onIphth@hbresenk pavengipar, the ceapanat meansbxanpl e 2, any
uni f orm adhesi ve | ayers were not apglied
£fill hollows or gaps with the adhesive composition and
filler composition specified in the present invention
to stop up any openings.
The adhesive composition for concrete and filler
10 composition for concrete which are obtained by the
present invention have a viscosity low enough to not
only ensure a good operability but also attain high
bond strength and f£ill performance because of their
good permeability and wettability for gaps and cracks.
15 Also, since any diluent which may dissolve out with the
passage of time is not used, the adhesive composition
and filler composition can provide a superior
durability and may less cause environmental pollution.
EXAMPLES
20 The adhesive composition for concrete and filler
composition for concrete according to the present
invention are described below in greater detail by
giving preparation examples and working examples. The
present invention is by no means limited to these
25 preparation examples and working examples.

Preparation of solutions A:

Using a mixer with a volume of 150 L, having a



15 because of a high viscosity, resulting in a |low bond strength. In
Conparative Exanple 3, as can be seen fromthe test results of dissolution
in water and weatherability, poor results were obtained because of4 JAN 2005
di ssolution of diluents. 20 Test nethgdgs (1) Bond strength under shear
Solutions A and solutions B were individually put together at 250C in an
anmount of 100 g each, and mxed wth stirring. Thereafter, a portion of
each resultant 25 liquid in a fluid state was quickly applied to concrete
bl ocks (length: 100 mm w dth: 100 nm thickness: 20 mm at their surfaces

having an argziefe?0 mMAKXr2818Mshowh HANOZORRre 2Badyedmanscif a netal rod.
Thereafter, these bl ocks were pressed fromthe top and bottom at about 5

MPa. Test saophelaweba bhuvanpiapaaede Thand ttheinr mised sidiehgtnmy under
shear was neasured according to JI'S K-6250 under 5 conditions of 25C and
60%RH. (2) Fitbl ppepheengbtatiohst ABantoAAand Fakutnaars iBerwedardi vi dual |y
put together at 25C in an anount of 100 g for each, and mxed with
stirring forchargedutiesgbhpnie&nsesoshawnetial Ta®leod.. A portion of each
resultant liquid was put to a concrete block (length: 200 mm w dth: 200
mm  t hisckness: 48ageribhasi igrasholithe®icging06odmtiong, A:00 nm wi de and 20
mm deep, so as to fill the hollowwth the liquid. Imediately thereafter,
a concrete bNeck $9dRpHM AdliRatsaitd :shdPeaBULOHEY SAd L& Heols B Bde@n put

t hereon, and these bl ocks were pressed at about 5 MPa. Test sanples were
t hus prepareéav?ﬁéﬁbléfFéPmtﬁ@SPaﬁéégyo Co., Ltd.)

TEDA: Triethylene diamine (an amine-type catalyst)
DBTDL: Dibutyltin dilaurate (a metal-type catalyst)
10 DPG-200: Poly(oxypropylene)polyol
' Number-average molecular weight: 200
Average number of functional groups: 2
DPG: Dipropylene glycol
Synthesis of solutions B:

15 Using a reactor with a volume of 150 L, having a
stirrer, a thermometer, a condenser and a nitrogen gas
feed pipe, polyisocyanates Bl to B7 were synthesized.

Starting-material isocyanate and starting-material
polyol were charged in the formulation shown in Table

20 2, which were then heated to 80°C to carry out reaction
for 3 hours, obtaining organic polyisocyanate
compositions. Types of materials used are shown below,
and their guantities and analytical values are shown in
Table 2.

25 Materials for synthesizing solutions B:

MDI-1: MDI

NCO content: 33.6%



of 1 hour at 25C, the bl ocks were put open to check how each holl ow was
filled wth. A sanple whose hollow 20 was conpletely filled was judged
"good"; and a sanple whose hollow was partly not filled, "poor". (%) N

Di ssol ution-in-water test Solutions A_agg solutions B were individual#§ @%&
together, and each resultant liquid in a fluid state 25 imediately
thereafter was quickly put in a polyethylene cup holding therein 300 m of
wat er previously, observing howthe liquid foamed in water. - 29 - 4 JAN
2005 In this observation, a case where the water in the polyethylene cup
becane turbid in oheteMpas+) adgédMpipeon”12and a case where it was kept
clear, "good". (4) Watherability 5 Sanples into hollows of which the
liquid was Mblred, MD3ed in the test on "fill performance”, were |eft
standi ng conditions of 50C, and the surface state of each resultant solid
(solidified matteNfOwagntehter ¥8d6%A sanple to the surface of which any

| iquid 10 substance oozed out was judged "poor; and a sanple show ng no
change, "good". -2423ANP20652.436MDIQB0282ZV0chLn 00 i O nDchin Om 00 NOvi nN O

5 PMDI-1: Polymeric MDI
NCO content: 31.1%

MDI content in polymeric MDI: 42%

2,2'-MDI + 2,4'-MDI in polymeric MDI = 0.1%
PMDI-2: Polymeric MDI
10 NCO content: 31.3%
MDI content in polymeric MDI: 36%
2,2'-MDI + 2,4'-MDI in polymeric MDI = 17%

PEG-200: Poly(oxyethylene)polyol
Number-average molecular weight: 200
15 Average number of functional groups: 2
PPG-2000: Poly(oxypropylene)polyol
Number-average molecular weight: 2,000
Number of functional groups: 2
MPEG-1000: Polyethylene glycol monomethyl ether
20 Number-average molecular weight: 1,000
Number of functional groups: 1
Diluent A: Monoester of céprylic acid with ethylene
oxide adduct of 2-ethylhexanol
Diluent B: Monoester of propionic acid with ethylene
25 oxide adduct of 2-ethylhexanol.
Diluent C: Bis(2-ethylhexyl) adipate

B-8407: Silicone-type surface-active agent available
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from T. Goldschmidt Co.
Examples 1 to 6 &
Comparative Examples 1 to 3
The solutions A and B were used in the combination
5 shown in Tables 3 and 4, and bond strength under shear,
£fill performance, dissolution in water, and
weatherability were tested by the following methods.
Results obtained are shown in Tables 3 and 4.
As can be seen from the comparison of the various
10 data shown in Tables 3 and 4, some data of some
Comparative Examples show results comparable to
Examples, but Comparative Examples show a low bond
strength on the whole. 1In particular, in Comparative
Example 2, any uniform adhesive layers were not applied
15 because of a high viscosity, resuiting in a low bond
strength. In Comparative Example 3, as can be seen
from the test results of dissolution in water and
weatherability, poor results were obtained because of
dissolution of diluents.
20 Test methods:
(1) Bond strength under shear
Solutions A and solutions B were individually put
together at 25°C in an amount of 100 g each, and mixed
with stirring. Thereafter, a portion of each resultant
25 liquid in a fluid state was quickly applied to concrete
blocks (length: 100 mm; width: 100 mm; thickness: 20

mm) at their surfaces having an area of 50 mm x 50 mm,
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by means of a metal rod. Thereafter, these blocks were
pressed from the top and bottom at about 5 MPa. Test
samples were thus prepared. Then, their bond strength
under shear was measured according to JIS K-6250 under
5 conditions of 25°C and 60%RH.
(2) Fill performance
Solutions A and solutions B were individually put
together at 25°C in an amount of 100 g for each, and
mixed with stirring for 10 minutes by means of a metal
10 rod. A portion of each resultant liquid was put to a
concrete block (length: 200 mm; width: 200 mm;
thickness: 40 mm) having a hollow of 100 mm long, 100
mm wide and 20 mm deep, so as to fill the hollow with
the liquid. Immediately thereafter, a concrete block
15 having the same shape but having no hollow was put
thereon, and these blocks were pressed at about 5 MPa.
Test samples were thus prepared. Then, after the lapse
of 1 hour at 25°C, the blocks were put open to check
how each hollow was filled with. A sample whose hollow
20 was completely filled was judged "good"; and a sample
whose hollow was partly not filled, "poor".
(3) Dissolution-in-water test
Solutions A and solutions B were individually put
together, and each resultant liquid in a fluid state
25 immediately thereafter was quickly put in a
polyethylene cup holding therein 300 ml of water

previously, observing how the ligquid foamed in water.
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In this observation, a case where the water in the
polyethylene cup became turbid in white was judged
"poor"; and a case where it was kept clear, "good".

(4) Weatherability

Samples into hollows of which the liquid was
poured, used in the test on "fill performance", were
left standing conditions of 50°C, and the surface state
of each resultant solid (solidified matter) was
observed. A sample to the surface of which any liquid
substance oozed out was judged "poor: and a sample

showing no change, "good".
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OUO0.1w 0 m- 4 JAN 2005 - 34 WHAT IS CLAIMED I'S: 1. An adhesive
conposition for concrete, which conprises: (A an aqueous alkali silicate
solution; and 5 (B) a polyisocyanate conposition having a viscost tyJAN00500
nPas or |l ess at 25C, the polyisocyanatg4conposition conprising a

pol yi socyanate (Bl) and a nonoester conpound (B2) which is derived froma
nonocar boxyl i c acid and a pol yoxyal kyl ene al kyl 10 ether and has a
nunber - aver age nol ecul ar wei ght of 500 or less. 2. The adhesive conposition
according to claim11, which further conprises at |east one of (C) a

catal yst 15WEAE IH)CBAPYMEROIS: 3. The adhesive conposition according to
claiml or 2, wherein the polyisocyanate (Bl) conprises henyl met hane

di i socyanat e (bll} anﬂ“a@@@eﬂ%bﬁeﬁ9mﬁﬁﬁhﬁﬁ@ndfP§o€9aﬁ§?éﬂby glﬁélycycllc
condensate (bl2), and the nonoester conpound (B2) is derived from a
caprylic acido8hg'&° al kyl ene oxi de adduct of 2-ethyl hexanol or octanol. 25

4. Afiller conposition for concr (A) _an aqueous
alkali silicate sg?tt?ﬁn?q%ﬁﬁus ﬁfﬁﬁ$ﬁ256 lcaggng?gy%éoBoI?P cyanat e

ConpOSigion haVi”?B? a polyisocyanate composition having a
viscosity of 400 mPa*s or less at 25°C; the
polyisocyanate composition comprising a polyisocyanate
(Bl1l) and a monoester compound (B2) which is derived
from a monocarboxylic acid and a polyoxyalkylene alkyl

10 ether and has a number-average molecular weight of 500

or less.

2. The adhesive composition according to claim 1,
which further comprises at least one of (C) a catalyst

15 and (D) a polyol.

3. The adhesive composition according to claim 1
or 2, wherein the polyisocyanate (Bl) comprises
diphenylmethane diisocyanate (bll) and a

20 diphenylmethane-diisocyanate-type polycyclic condensate
(bl2), and the monoester compound (B2) is derived from
a caprylic acid and an alkylene oxide adduct of

2-ethylhexanol or octanol.

25 4. A filler composition for concrete, which
comprises:

(A) an agueous alkali silicate solution; and



viscosity of 400 nPas or less at 25C, the polyisocyanate conposition
conprising a polyisocyanate (Si) and a nonoester conpound (B2) which is
derived 5 from a nonocarboxylic acid and a pol yoxyal kyl ene al kyl - étjgrym@nd
has a nunber - average nol ecul ar wei ght of 500 or less. 5. The filler
conposition according to claim4, 10 whi%h further conprises at |east one
of (C) a catalyst and (D) a polyol. 6. The filler conposition according to
claim4 or 5, wherein the polyisocyanate (Si) conprises 15 di phenyl net hane
di i socyanate (bll) and a di phenyl net hane-dii socyanate-type polycyclic
condensate (bl2), and the noester co derived from a

yo
caprylic acid and arP Al kyRehe 3XF¥e abgu ?mB?S%E%%ﬂ;ﬁﬁgiaﬂoP or oct anol

viscosity of 400 mPa-s or less at 25°C; the
polyisocyanate composition comprising a polyisocyanate
(Bl) and a monoester compound (B2Z) which is derived

5 from a monocérboxylic acid and a polyoxyalkylene alkyl
ether and has a number-average molecular weight of 500

or less.

5. The filler composition according to claim 4,
10 which further comprises at least one of (C) a catalyst

and (D) a polyol.

6. The filler composition according to claim 4 or
5, wherein the polyisocyanate (Bl) comprises
15 diphenylmethane diisocyanate (bll) and a
diphenylmethane-diisocyanate-type polycyclic condensate
(bl12), and the monoester compound (B2) is derived from
a caprylic acid and an alkylene oxide adduct of

2-ethylhexanol or octanol.



