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EF. pPOY 5 EMPL dsrge KJ
BACKGRCUND OF THE | NVENTI ON FI ELD OF [THE INMQMEESN The}present i entlon
relates to an inpregnati on conpositi Omwim wRrer-coatl ed on the SLw415$%p¢-2
cenent 10 concrete, serves to densify the goucrete body surface and to
prevent penetration of water or carbon dioXide into the interior. Further,

it relates to a primer conposition for resin concrete which, when resin
concrete is coated on a cenent concrete substrate surfac@urséqfes PR1I2l

| mprove the bond strength bEtmeeEEh&Ehéigiﬁg rﬁéiﬁﬁﬂiubstrate surface and
the.rgsin concrete. Particularly ° 5—+5 r conp05|t|on for
Concre o subs: - IRBRPRERYGR EOubdBH a6, (Rn Piriikh *AllbolrkvoR RBHCC
Egﬂ;;ftﬁoﬂgﬁgféﬁﬁgfgiggﬁ?en fﬁﬁgﬁra |%§i%%5&§§&§§%g$§ uséﬁgﬁﬁﬁﬁgngleld

of civil en fﬁ? construction, for exanple, for floorimg of
bui | di ngs o avenent roads. However, cenent concrete is suscéptible to

erosi on by raln W nd, sewage, pi@KEBROUND OF THE INVENTION

FIELD OF THE INVENTION

The present invention relates to an impregnation
composition which, when coated on the surface of cement
10 concrete, sefﬁés to densify the concrete body surface and
to prevent penetration of watei or carbon dioxide ihto
the interiof. Further, it relates to a primer
composition for resin concrete which, when resin concrgté
is coated on a cement ¢oncre£e substrate surface, serves
15 to improve the bond strength between the cement concrete
substrate surface and the resin concrete. Particularly,
it relates to a primer composition for resin concréte
which serves to impfove the bond strength with a cement
concrete substrate in a wet condition.
20 In this invention, cement concrete means inorganic
concrete or mortar. |

DISCUSSION OF BACKGROUND

Cement concrete is excellent in durability and is
widely used in the.field of civil éngineering and
25 construction, for ekample, for flooring of buildings or
pavement of roads. However, cement concrete is

susceptible to erosion by rain, wind, sewage, carbon
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-2- dioxide and chenmicals, and it is desirable to-protect such cenent
concrete by inpregnating or coating the cenent concrete substrate surface
with a resin conposition. As.a nethod for protecting cement concrete, 5 a
met hod of using an inpregnation conposition or a nethod of using resin
concrete may be nmentioned. The nethod of -ugi ng an inpregnation conp05|t|on
Is a method wherein an |npregnat|on conp05|t|on IS inpregnated to v0|d
spaces in cenen rete.to resi st ,ergsi y water

1
or carbon dioxiéégg? ﬁeapﬂngﬁﬁgFP frc8 ta?fﬁﬁngﬁﬁggang EQaRpP&E ge of an

conct et §s'n2yt ’P8reh.ERBREL’ BRe*BErnbY’ RieresRatEbingr: codRaPd BR8Lbst rate
surface 15 15 coyghedeaheeaabeguitlateski-ener ghent g LERIRt cher cal

resi stance or résrstance resirn concrete has en rapidly

expanding [ n 1 Cg6fiboksEisnbY Kb hUfiefholt! PoENBEBELEELSY! EanBEN cBhcrete,

excel |l ent chem resi stance an streng used anong

~such resin %PncéeﬁéﬁhéaeofeﬁbﬂnéoaﬁrEhﬁ?e@ﬁa@xgn ééﬂﬁﬁsieibﬂ prQ mekgbaane
resin type, “unsaturated polyestér resin type and acrylic resin type. These

various resin C@ﬂCﬁﬁiﬁg bPa¥énvabhevetehmagcber mehtEondapendi ng upon the
natures of their main 25 conponent resins. Anong these resin concretes,

attention has been Ghewnethodna&tusahgdanohmpsbgnat&snncbmpesamdoacﬁplac
restn method wherein an impregnation composition is impregnated
to void spaces in cement concrete to impart resistance

10 against erosion by water or carbon dioxide. The
impregnation composition may, for e#ample, be of an epoxy
resin type or an acrylic resin type.

The method of using resin concrete may, for example,
be a method wheréin a cement concrete substrate surface

15 is covered or coatéd with resin concrete to impart
chemical resistance or wear resistance.

Use of resin concrete has been rapidly expanding in
recené years by wvirtue of its.characteristics such as
excellent chemical resistance and high strength.

20 Commonly.used among such resin concretes are resin
concretes of e.g. epoxy resin type, urethane resin type,
unsaturated polyester resin type and acrylic resin type.
These various resin concretes have various |
characteristics depending upon the natures of their main

25 éomponent resins. |

Among these resin concretes, attention has'been drawn

to unsaturated polyester resin type and acrylic resin
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- -3- type radical polynerizable resin concretes, since their |ow tenperature
applicability is good. However, conventional inpregnation conpositions have
had probl ens such that they are hardly reactive at a 5 nornmal tenperature
or have a high viscosity, so that they have to be subjected to heat

pol ynmeri zation, which nmakes the operation guubersone. As an inpregnation
conposi tion useful at a nornal tenperature, an inpregnation conposition

containing a 10, nonof ynct | ona nmet h yl at e havin dic cIo ent adi ene
Cructurelin i 5YRSI Sabheal RO LybER 13RBIL RS aPCANGY €36 ta sty N R

fﬂgfﬁ522{§3”3&58d ?E@ﬁ%ré*ﬁaﬁP%ﬁpﬂase@x?ﬁgyoﬁglé?fén s required o be
o .

mave s of o back i nEBweREty© sRRYenRRaT0 1HBRERATL o BT Hlve
surface substrafgq Sggpbia?ﬁegﬁeh tR4E" Ehe wg}eWh59339t céaeargknaly,

there has been a pr e cenent oncrete strate surface has

to be Sufflﬁenﬁbafmﬂi' Egm?ékﬁi:u% Pphheat hoHigh bhgcbgaw,cgacrtﬁh% tifahych

makes the operation cu sonme. Further, a prifmer containing a
monof uncti onal ﬁavéhiaCbélghsjaaueagta ﬂeaxcbemyméadzaagoanrwﬁaehemaue%S

Its nol ecul e, has been proposed-as a prinmer which, when coated on a cenent
concrete substrehe epetattonsenmbersome.
As an impregnétion composition useful at a normal
teﬁperéture, an impregnation composition containing a

10 monofunctional (meth)acrylate having a dicyclopentadiene
structure in its molecule, has been proposed (JP-A-5-
254960). However,.this impregnation compositioh has had
a problem that it is required to be impregnated under
pressure, which makes the operation cumbersome.

15 On the other hand, the above mentioned conventional
resin concretes also have a draw back that their bond
strength is inaaéquate against a wet surface substrate
such as cement concrete wet with water. Accordingly,
there has been a problem that the cement concrete.

20 substrate surface has to be sufficiently dried prior to
application of the resin concrete, which makes the
operafion cumbersome.

Further, a primer containing a monofuncticnal
(meth)acrylate having a dicyclopentadiene structure in

25 1its molecule, has been proposed as a primer which, when

coated on a cement concrete substrate surface, serves to

‘improve the bond strength between the substrate surface



| nprove the bond strength between the substrate surface -4- and resin
concrete (JP-A-4-224184). However, this prinmer has had problenms that the
bond strength is still inadequate between a wet substrate surface and resin
concrete, and the cured product of the primer is brittle 5 and poor in
durability. SUMVARY COF THE | NVENTI ON To solge.the above problens the
present inventors have conducted extensive studies for an inpregnation

conposi tion which can ke inpregnat under .af heric 10 pregsure and a
priner conposit 2 frt?ts"rneﬁ"ﬁ’cé%%@r ggrgu\%m%cﬁaz *ad G’&Vggﬂoﬁ”ﬁ FETieF
even to a cenent _concrete tr syrfa i t..condi ti,gR.4 As a
result, they ha\%‘@sf Mh‘ﬁii%e%%%% re%ﬁgis%ﬁ\gggr%og%t fsé:ﬁ. lavi ng a
pol ynmeri zabl e ¢ Vi 5 .S | Tl 6o t Wylele]s Pedm i S
coated on the sg'g;%[%;é%gr{%urb?%gge%aéegﬁgt gh?)ﬁs%tfreag%a;éﬁ%r?apr opagﬁi es a?nd bond
Strength 1o SUChep st ) 2 ot tC ¥R ithieObr 16t e et
The present invre&r?ﬁ on és%@e%ﬁ%@ggggﬁon t he bas?’snof this dilscovery.
20 Th | aindl b 99CFurabiaiithQn provides: 1. An inpregnation
conpositionq%onpris?ﬁb (a) a polyfung?ional (meth)acryl ate having at | east
two ethylenically unsaturated doggMeakRvngF THEODRVERTEON! €, (b) a
monof uncti onal (meth)acrylate, (C) a polynerization

' To solve the above problems, the present inventors

have conducted extensive studies for an impregnation
composition which can be impregnated under atmospheric'
10 pressure and a primer compoSition'for resin concrete
which shows adequate bond strength even to a cement
concrete substrate surface in a wet condition. As a
result, they have found that when an impregnation
composition having a polymerizable compound having a
15 specific structure incorporated, is coated on the
substrate surface, adequate impregnation properties and
bond strength to such a substrate surface in a wet
condition, can be obtained. The present invention has
been accomplished on the basis of this discovery.
20 That is, the present invention provides:
1. An impregnation composition comprising (a) a
polyfunctional (meth)acrylate having at least two
ethylenically unsaturated double bonds in one molecule,
(b) a monofunctional (meth)acrylate, (c) a polymerization
25 initiator, and (d) a decomposition éccelerator;
2, A pfimer composition for resin concrete comprising

(a) a polyfunctional (meth)acrylate having at least two



25 initiator, and (d) a deconposition accelerator; 2. A primer conpositian
faor resin concrete conprising (a) a polyfunctional (neth)acrylate having at
| east two -5- ethylenically unsaturated doubl e bonds in one nol ecul e,

(b) a monofunctional (nmeth)acrylate, (c) a polymerization initiator, and
(d) a deconposition accelerator; 3. A pringr-conposition for resin concrete
conprising 5 (a) a polyfunctional (neth) acrylate having. at |east two

Eré%} cnct 1 onl ezrfmflrs%é ﬁf&?{%@aﬁﬁ%ﬁ%ﬁ% % e molegule,
decompostt 1 00 Sl TRl aR i ARRTAH 0P, (P L BT Eeflon
mol ecul e; 4. Tt}ﬁ‘eimdileéc%grﬁp'ggwxé)la% &oﬂf&éﬁﬂ{'%@é&% ing to item 2

or 3, wherein ccel erator conprises a salt of an

organi ¢ acid a@./orAfémﬁ OSHRSGS i 1A 2 Er CREPONNEbndPet & corg?nfgéfggg?dz_

of the prinmer conposition for resin concrete as defined In 1t

6. A methodgf or( £03 igkl PEUHd RN RRAH | B YU LS SRAVE AP Sl Easthied
conpri ses cgatlng thé primer conposition for resin concrete as defined in

Ftem 2, 3 or 4 eghyaEdally watnifted dosamide hotnomsretule,
concrete and resin concrete, which conprises cenent concrete having the

(b) a monofunctional (meth)acrylate, (c) a polymerization
initiator, (d) a decomposition accelerator, and (e) a
polyfunctional (meth)acrylate not.having at least two

10 ethylenically unsaturated double bonds in oﬁe moiecule;
4, The primer composition for resin concrete according
to item 2 or 3, wherein the decomposition accelerator |
comprises a metal salt of an organic acid and/or an
organometal chelate'compound;

15 5. A cured body of the primer composition for resin
concrete as defined in item 2, 3 or 4;
6. A method for cbating a primér composition for resin
concrete, which comprises éoating the primer composition
for resin coﬁcrete as defihed in item 2, 3 or 4 on cement

20 concrete;
7. A composite body of cement concrete and resin
concrete, which comprises cement concrete having the
primer compositioﬁ for resin concrete as defined in item
2, 3 or 4 coated thereon, and resin concrete coated on

25 the coated surface of the cement concrete;
8. The composite body of cement concrete and resin

concrete according to item 7, wherein the resin concrete
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thereon, and resin concrete coated on 25 the coated surface of the cene
concrete; 8. The conposite body of cement concrete and resin concrete
according to item7, wherein the resin concrete * -6- is radical

pol yneri zabl e resin- - concrete; 9. A nethod %OL produci ng for a conposite

body of cenent

concrete and resin concrete, which conprises coating resi

primer conposition for resin concrete as defined in item?2, 3 or 4 coated

nt

n

concrete on the surface of cenent concrete having 5 the priner conposition

for resin concriseradigali pedymarizahle resign goReReE®:t hereon: and 10. The

nmet hod f or producing a conEo%ite bogﬁ of cgnent concrete apd_resin concrete
Ehedn RipgntPE

according to i t®m 9o
resin 10 concrete. DFTAIL D DESCRIPTICA*CF TgE EREFERRED EMBOD| MENTS Now
the present invERRFHR PBEECFR” dETAF

I nvention, (a)

PRePF@ t8 FOMPQALES PpAryREr FERERE

i fRCpEea8CP CPRPE haepr e8RS

ethylenically u%€§f§?é¥%§p§g%g$glB%%dgu%ggégégg;¥é@% %hgéﬁgg%@%abggghgtmﬂ

| east two et hyl
at least t
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an ethylenical | ypdfl aUngabyr gt edacedPtRePOSH; | sngeant for an ethylenically
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10. The method for producing a composite body of cement
concrete and resin concrete according to item 9, wherein
the resin concrete is radical polymerizable resin

concrete.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, the present invention will be described in
detail.

In the present invention, (a) the polyfunctional
{(meth)acrylate having ;t least two ethylenically
unsaturated double bonds in one molecule is one having at
least two ethylenically unsaturated double bonds in one
molecﬁle and having at least two methacryloyl groups or
acryloyl groups in one molecule. Here, an ethylenically
unsaturated double bond is meant for an ethylenically

unsaturated double bond which is not adjacent to (or

"_which is not conjugated with) a_éarbonyl group and is not

25

meant for a so-called «, f-unsaturated carbonyl group.

This component (a) serves to provide firm bond strength

.when coated on cement concrete in a wet condition.

For example, (a) the polyfunctional (meth)acrylate

having at least two ethylenically unsaturated double
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unsat ur at ed doubl e bond which is not adjacent to (or which is not
conjugated with) a carbonyl group and is not neant for. a so-called a,
[err]-unsaturated carbonyl group. This conmponent (a) serves to provide firm
bond strength 25 when coated on cenment concrete in a wet condition. For
exanpl e, (a) the polyfunctional (neth)aCLyhaLe having at |east two '

et hyl eni cal |y unsat urated doubl e - -7- bonds in one nolecule may be both

il hacryl - fied | d diene }TE-2000 f d b
el e i

L) both 1 or RERERCRYEnReRyF L BACTIHATE) pat PROSAREEHEFD Ry oy TUCSH 1T o
Corvinal met hackBRREa P REa0) Py RAPRaF, BORaOrERe "HERAY s Poepl KRamatRl, o b,

Gsaka Yuki K. K. hetﬁchyl-moéuEmeeommaﬁgatpaﬁyab§¥méﬁ§te&gésh%ahxeha an
anmount of from1 to 90" parts by weight, nore preferably from3 to 80 parts

by weight, per #89cRayrBNRY \(MhdliEactutBa BynUBE cAdnekeies,(akdang bdkh
taking the bondi ng property and the curing property into consideration. If

the anount is lbermifialhmethapeyl-hpdiEiedt 1ighedi paredadliynbydiogensted
t he bonding property tends to be low If it exceeds 90 parts by weight, the
i npregnati ng abpblybubadibreb8TRAIg1P00Pe(manufaceéneed bynlippent oda t o be
ow .Co., Ltd.) and both terminal methacryl-modified liquid
polybutadiene "BAC-45" (manufactured by Osaka Yuki K.K.).
‘10 Such component (a) is used preferably in an amount of
from 1 to 90 parts by weight, more preferably from 3 to
80 parts by weight, per 100 parts by weight of the sum of
components (a) and (b), taking the bonding pronerty and
the curing property into consideration. If the amount is
15 less than 1 part by weight, the impregnating ability or
the bonding property tends to be low. If it exceeds 90
parts by weight, the impregnating ability or the bondlng
property to cement concrete tends to be low.
In the present invention, (b) the single functional
20 (meth)acrylate is one having one methacryloyl group or
one aeryloyl group in one molecule. Such component (b)
is able to be impregnated and bonded well to cement
concrete and serves to improve the impregnating ability
or the bonding property.
25 For example, the monofunctional (meth)acrylate may

preferably be a monofunctional (meth)acrylate having no

ethylenically unsaturated double bond in its molecule,



In the present invention, (b) the single functional 20 (neth)acrylate is
.one havi ng one nethacryloyl ‘group or one acryloyl group in one nolecul e.
Stch conponent (b) is able to be inpregnated and bonded well to cenent
concrete and serves to inprove the inpregnating ability or the bonding
property. 25 For exanple, the monofungtional (neth)acrylate nmay
preferably be a nmonofunctional (meth)acrylate having no ethylenically

et ﬁ%i‘r?ﬁé?hfiﬁ%ﬁa? 85" 4BRSh) ARETATBoRsIdy emegpxiﬁir?eﬁéa%%%Eé?-é?é%g e
Sodetyl {met n) 4BPSPAPERTEAeyI BEOPRL Hp@hR)pePRISLE. PYRVEICT ) alr i ate,
phenyl (meth)acyy |sg§§?ﬁ§¥i% Q?X Le%§§i?é§§iyk Eﬁh QFE%ELQB EEBX%tyéne

(meth)acryl ate, h) acr oxy cyclodeca

(neth)any'até,(§éﬁﬂégaegxsteyl % E# Zacgyﬂﬁééoxiﬂﬁ9?1| 10

(meth)acryl ate r oxypropyl roxybu

- (neth)acrylﬁge (ﬂekn?abybiageglgeehrymn@ﬁaehbsaeyxh85e,pﬁeh mropylene
gl ycol nono th)acrylate yl oxypol yet hyl ene gl ycol Tnono(net h)acryl at e,

al kyl oxypol ypr opibengagkytate] ScyeRBRERPLN I MELH) abeyLabepoxypol yet hyl ene
gl ycol ‘nono(net h)acryl ate, phenoxypol ypropyl ene gl ycol

dicyclopentanyl (meth)acrylate, isobornyl (meth)acrylate,
methoxylated cyclodecatriene (meth)acrylate, 2-
hydroxyethyl (meth)acrjlate, 2-hydroxypropyl

10 (meth)acrylate, 3-hydroxypropy1 (meth)acrylate, 4-
hydroxybutyl (meth)acrjlate, polyethylene glycol
mono(meth)acrylate, polypropylene glycol
'mono(meth)acrylate,'alkyloxypolyethylene glycol
mono(methjacrylate, alkyloxypolypropylene glycol

15 mond(meth)acrylate, phenoxypolyethylene-glycél
mono(meth)acfylaté, phenoxypolypropylene glycol
mono(meth)acrylate, tetrahydrofurfuryl (meth)acrylate, 2-
hydroxy-3-phenoxypropyl (meth)acrylate, glycidyl
(meth)acrylate,'caérolactone-modified tetrahydrofurfuryl

20 (meth)acrylate, 3-chloro-2—hydroxypropyl (meth)acrylate,
N, N-dimethylaminoethyl (meth)acrylate, N, N-
diethylaminoethyl (meth)acrylate, t-buthylaminoethyl
(meth)acrylate, morpholine (meth)acrylate,
ethoxycarbonylmethyl (metﬁ)acrylate, ethyieneoxide—

25 modified phthalic acid (meth)acrylate, ethyleneoxide-—
modified succinic acid (meth)acrylate, trifluoroethyl

(meth)acrylate, tetrafluoropropyl (meth)acrylate or 2-
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nono( et h)acryl ate, tetrahydrofurfuryl (neth)acrylate, 2- '

hydr oxy- 3- phenoxypropyl (neth)acrylate, glycidyl (nmeth)acrylate,

caprol actone-nodi fied tetrahydrofurfuryl 20 (neth)acryl ate,

3-chl oro- 2- hydr oxypropyl (neth)acrylate, N, N-di nethyl am noet hyl
(meth)acrylate, N, N diethylanm noethyl (ngth)acrylate, t-buthylanm noethyl
(met h)acryl ate, norpholine (neth)acrylate, ethoxycarbonyl nethyl

met h) acryl ate, _ et hyl engoxi de- ht | at
thyl ncoxi de- mser%xza?'sueefe'-mecaxi‘és'é%yafﬁerg?me%ﬁyrdtﬁff%mémﬁry e
(meth)acryl ate, égtrafluoropropyl (meth)acrylate or 2-

hydr oxy- 3- ( met hFaLP18 ?roxypropyltrlnethylannnnlun1chlor|de Anong them a

monofuncti onal (et ?n%%pgkzﬁkﬁ eg! ﬁBnB?KhBQéBBaSt B%L%p')%%lrbia'igs@s‘t@t ed

doubl e bond inits s preferred, sin

compatibility %%blﬁﬁnﬁens%y gfg chitbe ?ﬁl:af:ﬁf:él-e&' aashbmanssﬁat Ghagiyl ate

and/or a (Jerr]-[err ydr oxya neth)acrylate 1s nore preferred

Addi tional | yp amaREELYEG! ignﬁ&eéae&Bafcrsyhaéelhauagggéed ebfip atfﬂshqat?al ! y
unsat ur at ed "doubl e bond i n ohe nol ecu such as dicycl opentenyl acrylat

g' cycl opent enyl yiehhaempbakfit ¢agycl Apept ggﬂlwe&dwotw*c&i)ac&wrate
i cycl opent enyl oxyet hyl “met hacryl ate, e used to such an extent not to
i mpai r the purpasg/etr ahe,_;, hydroxyalkyl mono(meth)acrylate is more
preferred. '
Additionally, a monofunctional (meth)acrylate havihg
10 one ethylenically uhsaturated double bond in ohe
'molecule, such as dicyclopentenyl acrylate,
dicyclopentenyl methacrylate, dicyclopentenyloxyethyl
acrylate or dicyclopentenyloxyethyl methacrylate, may be
used to such an extent not to impair the pﬁrpose of the
15 present invention, |
Such component (b) is used preferably in an amount of
from 10 to 99 parts by weight, more preferably from 20 to
97 parts by weight, per 100 parts by weight of the sum of
components (a) and (b),.taking the bonding property and
.zb the curing property inﬁo consideration. If the amount is
less than 10 parts by weight, the impregnating ability or
the bonding property to cement concrete tends to be low,l
and if it exceeds 99 parts by weight, the impregnating
ability or the bonding property tends to be low.
25 In the present invention, (c) the polymerization .
initiator has a function of a so-called radical

- polymerization initiator. For example, the following



15 present invention. Such conponent (b) is used preferably in an anmount

of from10 to 99 parts by weight, nore preferably from20 to 97 parts by

wei ght, per 100 parts by wei ght of the sum of conponents (a) and (b),

taking the bonding property and 20 the curing property into consideration.

|f the anount i's less than 10 parts by veigt. the inpregnating ability or

t he bondi ng property to cenent concrete tends to be low, and if it exceeds
natin bilit he bondi ng property tends

?g_Egrf2mPi2§elgigéniaeP%g§%§g§§n?aLr %n??ﬁﬁlo?ﬁ *the polynerization
For exanpl o the Tof toaRpEone BeTERLEER: gggﬁe?gx%ég§§h§§kb§9n%ﬁﬁ%’8 ed.
beroxi de. 3 3. BefsEhat, FediofEkdionE BLbokag 3 pEIex (0 cycl ohexanone.

peroxide, methyjia ﬁxﬁé?ﬁgﬂiﬁgfﬂ?&&%bﬂ é??oﬁf&é}" REChPTSy EE6RELRonk2)

Per oxyketal s: suc tert per oxy

3,3,5-tri ”Etshw1§¥E$£i‘&éa“ﬁeth&l?bééé&éété@éYb@%i?%dé &4@! Qbe¥§Ecetone
2,2-bis(terf-bu ylperoxy)octane n- but yl -

4,4-bi s(tert-bupgtogi@ey)val erate and 2, 2-bis(tert- butylperoxy)butane (3)
FwdroperOX|des such as tert-butyl hydroperOX|de

(2) Peroxyketals: such as 1l,l1-bis(tert-butylperoxy)-
3,3,5-£rimethylcyclohexane, 1,1-bis(tert-butylperoxy)
cyclohexane, 2,2-bis(tert-butylperoxy)octane, n-butyl-

1d ' 4,4-bis(tert-bﬁtylperoxy)valérate'and'2,2-bis(tert-
butylperoxy)butane, _ _

(3) Hydroperoxides: such as tert-butyl hydropefoxide,

_cumene ﬁydroperoxide, diisopropylbenzene hydroperoxide,
paramethane hydroperoxide, 2,5-dimethylhexane-2,5- |

15 | dihydroperoxide and 1,1,3;3-tetramethylbuthyl
hydroperoxide. - |

(4) Dialkyl peroxides: such as di-tert-butyl
peroxide, tert-butylcumyl peroxide, dicumyl peroxide, a,
e'-bis(tert-butylperoxy-meta-isopropyl)benzene, 2,5-

zb dimethyl-2,5~di(tert-butylperoxy)hexane and 2,5-dimethylé
2,5-di(tert-butylperoxy)hexyne-3.

(5) Diacyl peroxides: such as acetyl pe;oxide,
isobutyl peroxide, octénoyl peroxide, decanoyl pércxide,
laurynoyl peroxide, 3,3,54trimethylhexanoyl peroxide,

25 succinic acid peroxide, benzoyl perokide, 2,4~
dichlorobenzoyl peroxide and m-toluoyl peroxide.

(6) Peroxydicarbonates: such as diisopropyl



cunene hydroperoxi de, diisopropyl benzene hydroperoxi de, paranet hane
hydroperOX|de 2, 5-di net hyl hexane-2, 5- 15" di hydr oper oxi de and

1,1, 3, 3- tetranethylbuthyl hydroperOX|de (4) Dial kyl peroxides: such as
di-tert-butyl peroxide, tert-butyl cunyl peroxide, dicunyl peroxide, a,
[err]-bis(tert-butylperoxy-neta-isopropyL)gqnzene 2,5- 20 :
dinethyl-2,5-di(tert-buty|peroxy)hexane and 2,5 dlnethyl

per oxl éte?r?;(?ﬁhtyéﬁpreéé?%ﬁs“exy“e - T e ke TR %&%&q‘g‘aceeﬂy ai-
por oxi de.  beng oyt BRH ’&ert"rZ‘IYFt‘iﬂyl “exat???fy'&l&eﬁféﬁr% L e
per XL de: (©) PUBMRLIBIAIES, B AP Yoo RELGIEAL 0Nt o
glaff)jyfj?(r:;r gg;g{‘@ﬁ% hox}?’? y?ﬁ%@ra& |carabon:£de}'o(%%ﬂ%3f h%/_l
e oyt Pt ot gt e gt (1) SF;?é,y
tert-butyl pero ﬂggﬁﬂfﬁé&bdﬁggetnnyl per oxy neodecanoate, cunyl peroxy.
10 neodecanoate tert-butyl peroxy-2-ethyl hexanoate, tert- butyl :
peroxy- 3,3, 5-tri net hy}) hexeowptestéms ¢ -dudlylapearerty-butyl peroxy acetate,
tert-butyl peroxy isobutylate, tert-butyl peroxy
pivalate, tert-butyl peroxy neodecanoatg, cumyl peroxy.

10 neodecanoate, tert-butyl peroxy-2-ethylhexanoate, tert-
butyl peroxy-3,3,5-trimethyl hexanoate, tert-butyl peroxy
laurate, tert-butyl peroxy benzoate, di-te:t-butyl pefoxy
isophthalate, 2,5-dime£hy1—2,5—di(benzby1 peroxy)hexane,
tert-butyl peroxymaleic acid, tert-butyl peroxy isopropyl

15 carbonate, cumyl peroxy octoate, tert—-hexyl peroxy
neodecanocate, tert-hexyl peroxy pivaléte, tert-butyih

_ péfoxy neohexénoate, teit—hexyl peroxy neochexanoate and
cumyl peroxy neohexanoate.
(8) Other organic peroxides: such as

20 acetylcyclohexylsulfonyl peroxide and tert-butyl

peroxyallyl carbonate. |

Further, the following azo compounds may, for
example, be mentioned as polymerization initiators other
than organic peroxideé:

25 (9) Azonitrile compounds: such as
azobisisobutylonitrile, 2;2'-azobis(4-methoxy-2,4—

dimethylvaleronitrile), 1,1'-azobis(cyclohexahe-l—



| aurate, tert-butyl peroxy benzoate, di-tert-butyl peroxy isophthalate,

2, 5-di net hyl -2, 5-di (benzoyl peroxy)hexane, tert-butyl peroxymaleic acid,
tért-butyl peroxy isopropyl 15 carbonate, cumyl peroxy octoate, tert-hexyl
per oxy neodecanoate, tert-hexyl peroxy pivalate, ‘tert-butyl peroxy
neohexanoate, tert-hexyl peroxy neohexanoajg and cunyl peroxy neohexanoate.
(8) O her organic peroxides: such as 20 acetylcyclohexylsulfonyl per oxi de

my. Tor excupl BStBeRRERP o eaiSLTheytb TomeshuEat YT 5rETcBRBaRE AR "

gigﬁPéfSEEL?§lgﬁvﬁrﬁrBhEEYQa;§lSA?§?§5r"ﬁo§°H§8§99&Fﬁé¥ﬁg?§éFéﬁ%ﬁ.tr.|e)
1,1"-azobi s(cycl ohex ipﬁyhfazgfplhg co gﬁgﬁghtrbhﬁh as 2,2'-azobis(2- -

1-[ (! -cyano- | -nethylre or mam

2- phenyl azo- 4- nﬁ% ?¥pgnéiﬁh?§§51hgglgiﬁ BEBbgforiagl Azoami di ne conpounds:

such as 2,2'-azo ropl onam df n I hydrochl oride. 5 (11)

Cyclic azoa@(m ne ceRR9uUERdelisUaRoamidiRe compounds: such as 2,2'-
azobi s[ 2- (21 mi dazol'i.n-2-yl ) propane]. (12) Azoam de conpounds: ‘Such as

2, 2" -azobi s{2- aﬁbbihfB-[2-1mbd&éb!dﬁ€2¥yﬁbbybbaﬂemydroxyethyI]
propyonan1de) and 2, 2' -azobi s{2-nethyl-n-[|
(12) Azoamide compounds. such as 2,2'-azobis{2-
methyl-n-[1,1-bis(hydroxymethyl)-2-hydroxyethyl]
propyonamide} and 2,2'-azobis{2-methyl-n-{1,1-
10 Dbis(hydroxymethyl)ethyl]propionamide}.
(13) Alkylazo compounds: such as'2,2'-azobis(2,4, 4~
trimethylpentane). |
These initiators méy.be used alone or in combination
as a mixture of two or more of them. Among the |
15 polymerization initiators, an organic peroxide is
preferred from the ﬁiew point of the curing property. |
Component (c) is used preferably in an amount of from
0.2 to 10 parts by weight per 100 parts by weight of the
sum of components (a) and (b) and after-mentioned
éo component (e) which may be used.as the case_requirés. If
the amount is less than 0.2 part bylweight, curing tends
to be slow, and if it exceeds 10 parts by weight, no
further improvement in the curing speed, etc. will Be
obtained, and deterioration in the impregnating ability
25 or the bonding property is likely to result.
In the present invention, (d) the decomposition

accelerator is a compound which accelerates decomposition



10 bi s(hydroxynet hyl)ethyl] propi onam de}. (13) Al kylazo compounds: such as
2,2'-azobis(2,4, 4- trinethyl pentane). These initiators may be used al one
or in conbination as a mxture of two or nore of them Anobng the 15

pol ynmeri zation initiators, an organic peroxide is preferred fromthe view
poi nt of the curing property. Conponent (cj3is used preferably in an anmpunt
of fromO0.2 to 10 parts by weight per 100 parts by weight of the sum of

conponents (a) and (b) and after-nenti,oneqd 20 conmponent (e). whi.ch may be
used as the cas@ffééﬁlP@&YmFFLFﬁélgﬁoﬁﬁﬁiﬁé PESsngﬁﬁnaﬁ?%q&%% wei ght ,
curing tends to slqQw, and if it exceeds 10 parts by weight, .no further
| mprovenent in FﬁgleﬁPPﬁgQﬂ&B&&Pdét@?Xm |mﬁgt§gp I'fed, and deterioration
in the inpregnating | ldyLs or iNg N ' Y esul t.
In the present i nverfteisos,hl%é%%t éiegelgrg%g.g}g% os%rcg!g%reﬁt )grla éry%@lé’%%rrgp'ound

whi ch acceleratgiPO O%B&%h&%%@ etgglkgﬁtgggukgglpQ@ﬁqg?%Fﬂ#ryﬁgdygéagtor

For exanple, the W ng conmpoun e nentione hi our ea

derivatives: SU&Br%%pQ'%EB&HhHBQQBE@’aﬂhbﬁhﬁhBQhQﬁﬁ%%teﬁlhy|enethiOurea,
tetranethylt%iourea, 5 mercapt obenzi m dazol e and benzoyl t hiourea. (2)

Ami nes: such as N, N jetaiilme® st @uehdiaze N, N3 eh@-pHeodidivieli ne,N~
N, N- di i sopr opanol - p-t ol ui di ne, :
dimethyl-p-toluidine, N,N-diisopropanol-p-toluidine,
triethylamine, tripropylamine, ethyldiethanolamine, N,N-
dimethylaniline, ethylenediamine, triethanolamine and an
10 aldehyde—amine condensate.

(3) Metal salts of organic acids: such as cobalt
naphthenate, copper naphthenate,'zinc naphthenate, cobalt
odtylate, copper octylate and zinc octylate.
| (4) Organometal chelates: such as copper

15 acetylacetonate, titanium acetylacetonate, manganese
acetylacetoﬁafe,~éﬁromium acetylacetonate,liron
acetylacetonate, vanadyl acetylacetohate and cobalt
acetylacetonate.

These decomposition acceleratﬁrs may be used alone or

20 in combination as a mixture of two or more of them.

Among them, thiourea derivatives, metal salts of
organic acids and organometal chelate compounds are
preferred from the viewpoint of the impregnating ability,
the bonding properties and the curing properties,

25 particularly with a view to improvement of the bonding
property with a wet cement concrete substrate.surface. A

metal salt of an organic acid and/or an organometal



triethylamne, tripropylam ne, ethyldiethanolam ne, N, N dinethylaniline,

et hyl enedi am ne, triethanol am ne and an 10 al dehyde-am ne condensate. (3)

Metal salts of organic ‘acids: such as cobalt naphthenate, copper

napht henat e, zi nc naphthenate, cobalt octylate, copper octylate and zinc

octylate. (4) Organonetal chelates: such_aggcopper 15 acetylacetonate,

titani um acetyl acetonate, nanganese acetyl acetonate, chrom um

acet yl acet onat €, on acetyl acet gnat e, , yanad b acet yl acet.onate and cobalt
1pkis; BoRE

acetylacetonate?hgﬁé§€ gembREaY; LB RaLLLEN §*bE%sed al one or 20

[ nbi nat i 1 xt f : f. th Al t.h t hi

derivatives, metal SOMPONSAt)(d)nde" HEels BERGCSARINoAE A1 BROIEe Ofokgoihds
f 4 . ' o v bility. .

Droperti o6 and PrY £ M, BEPEECby et Bhs' BRLCI0R bAPLE bY héiohCoRPEHeN

| mprovement of Lpg BENdbRgoREARS’ (¥)\ahl §piChn@CHRRErCABREELREAUDS! ! Ale

surface. A neta n organi c aci r an organoneta

chel ate comoungafy oHéhEi?Epaﬁhlcﬁrﬁ59rbédusganﬁgnﬁﬁé_Eﬁkei§eﬁﬁﬁﬂes. 1f
preferably i'n an anpbunt o romO0.1 t0 10 parts by weight per "100 parts by

wei ght of the supeohme@ReOR8NLessathando(l) pard Byt eeigneli eaedng eendenent
(e) which nmay be used as the case requires. |f
to be slow, and if it exceeds 10 parts by weight, no
further improvement in the curing speed, etc. is
obtainable, and deterioration in the impregnating ability
10 or the bonding property is likely to result.

.In the present invention, it is preferred to further
use (e) a poiyfunctional (meth)acrylate not having at
least two ethylenically unsaturated double bonds in one
molecule. Control.of'the curing speed or the resin

15 properties can be facilitated by incorporating (e) the
polyfunctional.(meth)acrylate not having at least two
ethylenically unsaturated doﬁble bonds in one molecule.

For example, the polyfundtional (meth)acrylate not
having at least two ethylenically unsaturated double

20 bonds in one molecule, may be polyethylene glycol
di(meth)acrylate, polyglycerol di(meth)acrylate,
polypropylene glycol di(meth)acrylate, polybutylene
glycol di(meth)acrylate, 1,4-butanediol di(meth)acrylate,
1,6-hexanediol di(meth)acfylate, neopentyl glycol

25 di(meth)acrylate, trimethylolpropane tri(meth)acrylate,
pentaerythritol tetra(meth)acrylate, dipentaerythritol

hexa(meth)acrylate, tris(meth)acryloyloxyethyl



the anmount is less than 0.1 part by weight, curing tends to be slow, and if
It exceeds 10 parts by weight, no further inprovenent in the curing speed,
et'c. is obtainable, and deterioration in the inpregnating ability 10 or

t he bondi ng property is likely to result. In the present invention, it is
preferred to further use (e) a ponfunctLomgl_(neth)acrykate not having at
| east two ethylenically unsaturated doubl e bonds in one nol ecule. Control

f th i d th ' q i be .facilitated b
i u A ' | : :

polgzunctignél %rgkﬁyﬁﬂﬁyﬂéFg; EFrﬁgﬂﬁﬁfﬁﬁpﬁxégéﬁﬁiz?ﬁ%ﬂ%ﬁ?ﬁﬁ%;g%Rﬁs&Jﬁ
unsat ur ated dou ] e . ne co
i Enrrgt Eg acryl at 3?“%%8? %%?‘ﬁdl&%?’%e’&g’?’%‘yﬁ%&%;g%ﬁ%y 1B gl gg_oil .

i ﬂyqé n@ﬁ@ 94 i -
di(neth)acrglatZFE§$%¥he aﬁ% i-ol ?@k%g% a -y%§%§g'ng§ggﬁﬁ%(qgfycol 25
di (met h) acryj at G(métﬂ)@@r?ﬁ'dﬂy&&&%@@hUx?ﬁﬁ@n@h%?’rﬂp&%, R ey

n (fret'n)

tetra(neth)acrylate, "di péntaérythritol héexa acryl ate,

tris(meth)acryl ogigemieys40" -(mbhufacta@ed bBya0saka Yuki Kagaku Kogyo
2, 2-bi s(4- (et h)acryl oxyphenyl ) propane,

2, 2- bi s(4- (met hra®.))l,0epeixkyoariydate) YEpoxyes t2r2 300904 (manufactured by
(et h) acryl oxydi et hoxyphenyl ) propane, 2, 2-bi s(4-
Kyoeisha Kagaku K.K.) and urethane acrylate "Aronix M-
1100" (manufactured by Toagosei Chemical Industries Co.,

10 Ltd.). These compounds may be used alone or in
combinatioﬁ as a mixture of two or more of them.

Such component (e) is used preferably in an amount of
at most 50 parts by weight, more preferably from 1 to 30
parts by weight, per 100 parts by weight of the sum of

15 components (a), (b) and (e) in view of the impregnating
ability,'the bonding property and the curing property.

If the amount exceeds 50 parts by weight, the
impregnating ability or the bonding property to a wet
substrate surface is likely to be low.

20 Further, in the present invention, it is preferred to
use (f) a coupling agent. The couﬁling agent (f) will
react with moisture contained in the cement concrete
substrate surface, whereby it is effective for improving
the impregnating ability or the bonding property between

-25 the cement concrete substrate surface and the
impregnation composition or the primer composition for

resin concrete. As such a coupling agent, a silane



(et h) acryl oxypr opoxyphenyl ) propane, 2,2-bis(4- 5 '

(met h) acryl oxyt et raet hoxyphenyl ) propane, epoxy acrylate "Bi scote #540"
('manuf actured by Osaka Yuki Kagaku Kogyo K K.), .epoxy acryl ate "Epoxyester
3000M" (manufactured by Kyoei sha Kagaku K. K.) and urethane acryl ate "Aronix
M 1100" (manufactured by Toagosei Chemigcajglndustries Co., 10 Ltd.). These
. conpounds may be used al one or in conbination as a mxture of two or nore
of them Such conponent (e) is used E&eferablx'ig.an anount _of ag.nost 50
parts by wei ght CORBL&ngr agERELPY #r BATANAEE3EOPRLERBINGIRRF gTRY 7 p&PT 100 |
parts by weight of the sumof 15 cogponents (a), (b) and (e) in view of the
i npr egnat i ng abFFFF?}ethEebHﬁB ﬁanﬁagperty and the curing property. If the

srzggﬁt?f oo wet b paiate, PPheathG pBRBRIARY.(RR brag1®, ba% DN O
| et 5Bt PArE" | | _ her
coupl ing agoni CRIOAPPEBPYALF AePRERERaTAnE? Vi) LEiReERURYEDTARGG - ThE

concrete Sug?;L?FﬁyiﬂEﬁéﬁﬁgrggﬁiﬁﬁi,i91h§1€§38€hb¥9si@énéUprﬁbmgtEhﬁ(ﬂ-

| mpregnatin y or t nding propérty between 25 the cenent
concrete substrﬁgeh§§§geﬁgx9qdsgmanéquegnation conposition or the priner

conposition for resin concréte. As such a coupling agent, a silane - 16
- coupling agenjethadrilbaypropydtplimeghogestilany, jeor

| | acryloxypropyltrimethoxysilane, p-(3,4-epoxycyclohexyl)
ethyltrimethoxysilane, y-glycidoxypropyltrimethoxysilane,

10 | y-mercaptopropyltrimethoxysilane, y- | '
aminopropyltriethoxyéilane, N-g-(aminoethyl)-y-
aminopropyltrimethoxysilane,'N-ﬂ-(aminoethyl)-y—
aminopropylmethyldimethoxysilane or Y-
ureidepropyltriethoxysilané.

15 The titanate coupling agent may, for example, be
isopropyltriisostearoyl titanate,
isopropyltridodecylbenzenesulphonyl titanate,
isopropyltris(dioctylbirophosphate) titanate,
tetraisopropylbis(dioctylphosphite) titanate,

20 tetraoctylbis(ditridecylphospﬁite) titanate, tetra(2,2-
diallyloxy-l-butyl)bis(ditrideéylphosphite) titanate,
biskdioctylbirophosphate) oxyacetate titanate,

" bis(dioctylbirophosphate) ethylene titanate,
isoﬁropyltrioctanoyl titanate,

25 isopropyldimethacrylisostearoyl titénate,
isopropylisostearoyldiacryl titanate,

isopropylisotri(dioctylphosphate) titanate,



exanpl e, be nentioned. The silane coupling agent may, for exanple, be y-
chl oropropyl tri met hoxysil ane, vinyltrinethoxysilane, 5 - .
vinyltrichlorosilane, vinyltriethoxysilane, vinyl-tris([err]-

met hoxyet hoxy) silane, y- nethacryl oxypropyl trinethoxysil ane, y-

acryl oxypropyl tri nmet hoxysi | ane, [err]-(3;419prycycIohexyl)'

et hyl tri net hoxysi |l ane, y-glyci doxypropyltrinethoxysilane, 10

NERHE i A R
ureldepropylpri@Fﬁ&%f&ﬁ?&némlfge%%y&B;fﬁgapﬁﬁgﬁg?éc@@&gﬁhﬁ?ﬁ%ﬁﬁ%ﬁﬁﬁﬁﬁt%(N
Sopr opyl 111 doabiyReBede i aRchyeer VAR tene titanate.

Lot i Sopr opy! b S( AEERTR ek Ceap YA dfelits; @ silane coupling agent

tetraoctyl bi§(diibr?‘é_%(f)élx:&@&%p@ih%. Gkt pravedekebikeediént effects. More
di al I yl oxy-1=butyl Ybi s(ditridecyl phosphite) titanate,

bi s(di octyl bi rophegehaed) iexuameraaptbsidanke tybes cduplingbiagentosRicl @s
ethylene titanate, isopropyltrioctanoyl titanate, 25 - :
i sopropyl di net hgempgrcaptbpaopyllttimabhbrysilapeopsl viaylsddapeditgpey!
titanate, isopropylisotri(dioctylphosphate) titanate,
coupling agent such as vinyltriethoxysilane or vinyl-
'ffis(ﬁ-methoxyethoxy) silané, or a (meth)allylsiléne type
10 silane coupling agehtZSuch-as'y-
mercaptdpropyltfimethoxysilane; since it is
copolYmerizable with components (a), (b) and (e).

Such component (f) is used preferably in an amount of

from 0.001 to 5 pérts by weight per 100 parts by weight

15 ©of the sum of compdnents (a) and (b) énd component (e)
which may be used as the case requires, in view of the
impreghating ability, the bonding property.and the curing
property. if the amount is less than 0.001 part by
weight, no adequate effects will be obtained, and if it

20 exceeds 5 parts by weight,'the bonding property or the
impregnating ability is likely to be low.

In the present invention, an inorganic filler or an
organic filler may be used for adjusting the thixotropic
properties.

25 The inorganic filler may, for example, be silica
powder such as crystalline silica powder, molten silica

powder, spherical silica powder or fumed silica, silica



- 17 - isopropyltricum | phenyl titanate, isopropyltri (N

am noet hyl -am noethyl ) titanate, dicunyl phenyl oxyacetate titanate or

di’i sost earoyl et hyl ene titanate. Anong these coupling agents, a silane
coupling agent 5 is preferred, since it provides éxcellent effects. Mre
preferred is a nmercaptosilane type coupl Lnggagent such as

y- mer capt opropyl tri met hoxysi |l ane, a vinyIS|Panegtype coupl i ng agent such as

(ot h) &l Tyl o1 | a8ntypEarbor BLask - PHSTRRS Shydty e as Hfanitn Sxide,

(20 () and” ( caSsa W maten SehF ori e BRPSPETR Y s aan SRt of

f 0.001 to 5, i ght 10 .ts b ' 1 f. L. of-

components (2)  SAaoRrer, #tekn Bhah B1uini hytBldBe  Ruins BB -

requires, in vi : [ fi ol i oRgli y and the
9¥$?Epﬁgﬁa e%Q@%llggwﬁQr, Eéa68?%SQ 3¢leRd RowARY,

curing property. unt 1S s than art by I ght, "no

adequat e ef fect §iwildonD@a2lide pdwdaaiy bﬁliiboaoni%&qggdgo%a@%r,t b ght,

t he bondi ng property or the inpregnating ability is likély to be low. In

the present inveitirdde Powded,Jaale powder,0caliamdeardonaltlecpoi@erhe used
for adjusting the thixotropic properties. 25 The inorganic filler

may, for exanpl glass beladsy pdlder baldboas,Cajlsminumnpowelri or pdwaeium
nolten silica powder, spherical silica powder or funed silica, silica
powder. :
The organic filler'may, for example, be polyethylene
10 powder, coal tar, urethane resin powdér, (meﬁh)acrylic
resin powder, silinone resin powdgr, fluorine resin
powder, phenol resin powder, wood powder or reclaimed
powder.
Such an inorganic filler or an organic filler is used
15 preferably in an amounn_of from 3 to 150 parts by weight
per 100 parts by weight of tne sum of components (a) and
(b) and component (e) which may be used as the case
réquires, in view of the impregnating ability, the
bonding property and the curing property.' If the amount
20 is less than 3 parts by weight, no adequate effects tend
to be obtained, and if it exceeds 150 parts bﬁ weight,
the impregnating ébility or the bonding property is
likely to deteriorate.
To the impregnation composition or the primer
25 conposition for resin concrete of the present invention, .
a small amount of a polymerization inhibitor may be

incorporated to improve the storage stability.



+- 18 - sand, carbon bl ack, phorestenite, clay, titanium oxide, nmagnesi um
oxi de, iron oxide, bentonite, mca, |ead chromate, nickel slug, alum num
hyroxi de, al um na powder including spherical powder, stainless steel
powder, 5 silicon carbide powder, silicon nitride powder, boron nitride
powder, talc powder, calcium carbonate pawjey - gl ass beads, silas balloons,
al um num power or titanium powder.. The organic filler may, for exanple, be

y
Fosi n pouder, si || et 1P e L AFa AR PR LT AR BY e
wder , d . i« i ¢ fil
rgani o fi11er EanapEoiithdy #lroattbdl, JLAHNE, Hydfabindlh
by wei ght per 1G{bddidihyl) S sind-te By iode?) 2ldf) and
conponent (e) which may “pe used ‘as fhe case redquires, 1n V|em1g% t he

i npregnating abidd e bty RIS ndiie i-betdbduihidid | 1Y, S PipHdny1 - t he

anount 20 is less than"3 parts by weight, no adequate effects tend to be

obtai ned, ang i fodrdzctGarsife,l ) A il-tdbt -1 tyli-p-Benddquiswinl,] icdid ity
or the bonding property is likely to deteriorate. To the inpregnation
conposition or tdeddy iphenothiagdmesiterrHutylostietholncreibutgfl44ie present
I nvention, a small anount of a polynerization inhibitor may be
hydroxyanisole, or 2,6-di-tert-butyl-p-cresol.
Such a polymerization inhibitor is used preferably in
an amount of from 0.001 to 3 parts by éeight, more
id preferably from 0.01 to 2 parts by weiéht, per 100 parts
by weight of the sum of components (a) and (b) and
component (e) which may be used as the case requires. if
the amount is less than 0.001 part by weight, the storage
stability tends to be iow, and if it exceeds 3 parts by
15 weight, the impregnating ability or the bonding property
tends to be low, and the'éuring time is likely to be
long.
To the impreénatign composition or the primer
composition for resin concrete of the present invenfion,
20 additives which are commonly used, such as various
elastomers, a solvent, an extender, a reinforcing
material, a plasticizer, a thickner, a fhixotropic agent,
a chelating agent, a dyestuff, a pigment, a flame
retardant and a surfactant, may be incorporated within a
25 Trange not impair the purpose of the present invention.

According to the present invention, cement concrete-

having erosion resistance can be obtained by impregnating



I ncorporated to inprove t he storage stability. - 19 - For exanple, the
pol ynmeri zation inhibitor may be nethyl hydroqui none, hydroqui none, catechol,
hydr oqui none nononet hyl - et her, nono-tert-butyl hydroqui none, 2,5-di-
tert-butyl hydroqui none, p-benzoqui none, 2,5-diphenyl-p- 5 benzoqui none,

- 2,5-di-tert-butyl - p- benzoqui none, picria_qﬁ?d, phenot hi azi ne,

tert-butyl catechol, 2-butyl-4- hydroxyanisole, or

2,6-di-tert-butyl -p;cre olinerization inhibitor |s used
preferably in abhr@ntBRtegRatiom eomerstbian ote (cemsnhefIRcTeHBre i o
preferably fromO0.03, to_2.parts by wejght, per_100 par by wei ght of _the
sum of conponents (é?eaﬂﬂlﬁﬁf Sﬂﬂzeﬁﬁ%gﬂ%nfgfefeﬂhPcﬁ°%§§e%ﬁ bgeﬁoﬁgeghe
case requires. ' es ) : I ght t orage
stability tendsJ”E 03%‘*26%‘?3%%%5?%' i%“%@ee’gsp%%’gra‘%‘gsn%e% %i E‘rﬁ%?ﬁ?ﬁe |
I mpregnating abjil.i [ r S&sea t t he
curing time is ?‘%i%??/%%é%go?gﬁg.&%ﬁ:ﬁggi%%nrl%gnat?o%%%r%g;#??%ﬁtor t he
primer conpesi téohctLe " £ " ESTET EdcLbtd oL P SESREct WRE £ QPEade of

addi tives whiich are commonly used, such as various elastoners, a solvent,
an extender, a ggénéOméhHlconérstél By Nisiig CtRE priméhi E&Pefesin

t hi xotropi c agent, a chelating agent, a dyestuff, a pignent, a flane
retardant and acondifeéié anthe nbesihe cower o arll Vibd htapable of showing

p:cresol . Such a

an adequate bonding property to the wet substrate surface
of cement concrete. |

10 The resin concrete has characteristiés such as -
excellent chemical resistance and high strength and can
be obtained by mixing an aggregate such as sand, gravel
or the above-mentioned inorganic filler to a resin
composition such as an epoxy resin, a urethane resin, an

15 unsaturated pdlyester.resin or an acrylic resin by a
‘concrete mixer or a hand mixer.

The blend ratio of the resin composition to the

aggregate is preferably resin composition : aggregate = 5
to 95 parts by weight : 95 to 5 parts by weight, more

20 preferably resin composition : aggregate = 8 to 30 parts
by weight : 92 to 70 parts by weight,-in 100 parts by
weight of the sum of the resin composition and the
aggregate. If the resin composition is less than 5 parts
by ﬁeight, or if the aggregate exceeds 95 parts by

25 weight, the bond strength tends to be low, and if the
resin composition exceeds 95 parts by weight, or if the

aggregate is less than 5 parts by weight, the viscosity



25 range not inpair the purpose of the present invention. According to the
present invention, cenent concrete having erosion resistance can be
obt ai ned by inpregnating -20- the inpregnation conposition to cenent
concrete. The prinmer conposition for resin concrete is coated on cenent
concrete, and then resin concrete is furLhgj coated thereon to obtain a
conposite body of cement 5 concrete and resin concrete, to protect the

surface of the cenment concrete, By usi the pri,mer far, resin concrete, the
resin concrete R sb§°bgﬁa 18h0f3§H0®S%g°§Fré&é&@aF§%BGH&Pﬁ§ Fegss & t o
the wet substrate surface of ;enent concret?;t£% ._ The resin congrete
has char act eri sPPcP®O9F¢h O%s 3 2BE P ARCURENOF 4 F P8 FESA T, SRS 1HIGR §Fﬂ§ngth
and can be obtaine Ll N agar-egat e C sand, gravel or the
-above-nentionedengFgﬁﬁE%éFi%nght%%ggrgéiﬁ%%bgfggrtion such as an epoxy

resin, a urethane rq5ifhg Pheld WAL diSCH Saditshh R LAY

resin by a concrete mxer or a hand m Xer. e blend ratio”of “the resin

conposi tion 0 {heapagaeedl ?oﬁ?e@ﬁ:@fre"r%@ih k9PN 0F0RRY 1 IO es iRIFRRAL € =
5to 95 parts by weight : 95 t0 5 parts by weight, noré 20 preferably resin

conposi tion : ag@sgaaencrétel i80 pRefes red,Vandhinoredprefer? edalilss aby
weight, in 100 parts by weight of the sun1of the resin conposition and the
acrylic resin type resin concrete,.since the low
temperature applicability is good, and it is.fadical
'polymerizable like the primer composition for resin
10 concrete of the present invention.

A method for impregnating the impregnation
compoéition of the present invention méy be such that the
impregnétion composition prepared by mixing components
(a), (b), (c) and (4) and components (e) and (£f) which

15 may be used as the case requires, all at once, is
impregnated onto a cement concrete substrate surface.
The impregnation composition of the present invention can
be impregnated at a normal temperature under atmospheric
pressure, whereby.fhe operation is easy. The amount of

20 the impregnation composition to be used is not
particularly limited, but it is usually preferably from
10 to 30 parts by weight, more prefefably from 15 to 20
parts by weight, to the cement concrete prior to
impregnation.

25 A method of coating the primer composition for resin
concrete of the present invention may, fof example, be

such that the impregnation composition or the primer



aggregate. If the resin conpositionis less than 5 parts by weight, or if
t he aggregate exceeds 95 parts by 25 weight, the bond strength tends to be
low, and if the resin conposition exceeds 95 parts by weight, or if the

aggregate is less than 5 parts by weight, the viscosity - 21 - tends to
be high, and the operation efficiency teandsato be poor, or a |arge anount
of the resin conposition will be required, which adds to the cost. Anpbng

t hese resin concretes unsaéf &at ed po est er

' |y
resin type or aEP?PPElFéQ%ﬁ%b§§%eg3§|ﬁ°8868?8t8rF?aﬁﬁ ¥r Bgxd nor e
Penper atur e appFeRREPERes”1a) o 83 - (80 aBA0TH]  SngT bBABORLRS 3’#’3 e the

tenperature appPrespriity i°8 I's ‘radi cal po ynerlza

pri mer CO”DOSithEaBﬁ&cheﬂgQ b 1888§P8E3t83 EEetBEeESEE E@&%@Eb%“ a&l

met hod for inpr ting t | npregnatfon conposition o e present

invention may bﬁtSBﬁBethib EBﬁthpEﬁgaathQEkﬁegﬁoéftEQBmpbeEa%6d0b$ Hh%'hg
conponents (a), (b), (c) and (d) and conponents (e) and (f) which 15 may

be used as tdie gasa cefiehteeondrbtat s@bgeraté bPFaBEIt AHd0Rhena resimNt
concrete substrate surface. The inpregnati on conposition of the present

i nvention can beohtpetgnisedoated oar the tappacet toeobbdinh at cospbeliite
pressure, whereby the operation is easy. The anount of 20 the inpregnation
conposition to bedysef remeot concrete and resin concrete. It is
preferred to coat resin concrete on the surface of a
cured body of the coated primer composition for resin
10 concrete,

Coating of the impregnation composition or the prlmer
composition for resin concrete of the present invention,
or resin concrete, can be carried out by a usual method
for coating a éoating material, such as spray coating or

15 brush coating.

| Otherwise, components (a) and (b) and éomponents (e)
and (f) which may be used as the case requires, may be
divided into two. liquids, and (c) the polymerization
initiator may be added to one liquid, and (d) the

20 decomposition accelerator may be added to the other
liquid, so that both liquids may be mixed at the
application site.

Now, the present invention will be described in
further deﬁail with reference .to Examples. However, it

25 should be understood that the presenﬁ invention is by no
means restricted to such specific Examples.

A concrete pavement plate as stipulated in JIS A5304



particularly limted, but it is usually preferably from10 to 30 parts by
wei ght, nore preferably from15 to 20 parts by weight, to the cenent

concrete prior to inpregnation. 25 A nmet hod of coating the priner
conposition for resin concrete of the present invention nay, for exanple,
be such that the inpregnation conposition gg Lhe priner - 22 -

conposition for resin concrete prepared by m xi ng conponents (a), (b), (c)
and (d) and conponents (e) and (f) which may be_incorporated as the case
requires, all aﬁaﬁneéPdi§sb5aF@&e%ﬁ 5QH995$%E§§Q§¢‘FFGh10.1 to 0.5 nm5 on

a cenment concrete sypstrate surf and then resin concrete.is coated on
the surface to obt a;iﬁ’ea %&&Fﬁ togcg:&fy ittt & crp(-ﬁvee% rsé@ﬁitra €
concrete. It is _preferr oat _Les crat e 0/ At I f ur ed
body of the co_af%& S?’llr%?‘etcdgr?%o% tslagl? E’gﬁ’%;}eéin%fd%goR%raz’tl&gfa%%glar%dngygf the

i mpr egnat i on Comiisw}g . gt R R 16HPY Hrahd FHor’ SHe We¥KC 1§ %qof |

the present invention, sin concrete, can be.carried out by a usua

met hod for coat h%&o%gﬁ%@ BE PRE uNderS 4t e tIReAhuRAEIIRI oF 653 brush
coating. O herw se, Conmponents (a) and (b) and conponents (e) and (f) which

nmay be used as yhereapdn’ Q@UwaeS usedy age adicemdad iconeriete lsubdtiateand ()
t he pol yneri zation
surface in a dry state.
The surface of the above concrete pavement plate was
polished by a sand paper AR No.80, then the plate was
10'- immersed in water of ﬁhe 20°C ﬁor-one day in a cbnstant
temperature tank, then a part of water in the constant
temperature tank was withdrawn, and the pavement plate
was used in such a state that the portion corresponding
to 5 mm from the surface, was exposed in an atmosphere of
15 -20°C under a relative humidity of 80%, as a cement
~concrete substrate surface in a wet condition.
Further, the following material was used as resin
concrete. _
1.5 parts by weight of benzoyl peroxide was added to
20 100 parts by weight of a uniform mixture comprising 30
parts by weight of polymethyl methacrylate resin, 64.5
parts by weight of methyl methacrylate, 5 parts by weight
of trimethylolpropane trimethacrylate and 0.5 part by
wéight of N,N-dimethyl-p-toluidine, to obtain a resin
25 solution for resin concrete. On the ofher hand, a
- mixture comprising 80 parts by weight of sand and 20

parts by weight of fumed silica, was used as aggregate.



initiator may be added to one liquid, and (d) the 20 deconposition

accel erator may be added to the other liquid, so that both |iquids nay be
m'xed at the application site. Now, the present invention w ||l be described
in further detail with reference to Exanpl es. However, it 25 should be
understood that the present invention is_bygno neans restricted to such
speci fi c Exanpl es. A concrete pavenent plate as stipulated in JI'S A5304

- 23 - was used g §§nent cogcrete gg The sura gi offthe abqve
concrfte pavgnﬁm eRnp<lr RRL tRa Yp8PF§ sﬁﬁﬁlﬁgEE URAORO8f resin

L mmephor o of JEBRCERRE: thTB,pRERTReH: ﬁeé {ré xbf GEEH ahoPatES B bsigndl S
as a cenent conggeiﬁe ?BEFE?E%eS%BfGPEaEH ggggx 8b@ getghe surface of the

above concrete pavenen € was poll y a sand paper AA No. 80, then

the plate was 1ﬁatb?¥§i§695b water of the 20[err]C for one day in a
arure—rank-—rﬁe

const ant terrp a part of water in the constant tenperature

tank was withdrawn, sapd.t hevesveaRal fRbal OclaRivee] pArtYeheas3kate athat
the portion correspondlng to 5 mMmfromthe surface, was exposed in an

at nosphere of lRos®0Eemfn] C under a relative humdity. of 80% as a cenent
concrete substrate surface in a wet condition.
Fumed silica: commercially available fumed silica,
specific surface area: 14 m?/g
Examples 1 to 21 andICOmparative Examples 1 to 5
10 Primer compositiohs for resin concrete having the
compositions as identified in Tables 1 to 6, were |
prepared by using commercial products.
However, in Comparative Example 3, no primer
composition for resin conorete was used; in Comparative
15 Example 4, "Bond E810"_(aliphétic type epoxy, polyamioe
curing agent type) manufactured by Konishi K.K. was used
as a primer composifion for resin concrete; and in
Comparative Example 5, "FP-NS" (aliphatic type epoxy.,
polyamine curing agent type) manufactured by Tonen K.K.,
20 was used as a primer composition for resin concrete.
Then, each primer composition for resin.concrete
mixed to have the composition as identified in Tables 1
to 6, was coated in a thickness of about 0.3 mm on the
cement concrete substrate surface in a dry state, by
25 brush coating and left to stand for 5 hours inian
atmosphere of 20°C under a relative humidity of 65% for

curing. Then, on each cured body of the primer



Further, the following material was used as resin concrete. 1.5 parts by
wei.ght of benzoyl peroxide was added to 20 ‘100 parts by weight of a. -

uni form mi xture conprising 30 parts by weight of potymethyl nethacrylate
resin, 64.5 parts by weight of nethyl nethacrylate, 5 parts by weight of
trimethyl ol propane trinmethacrylate and 0.5 ggart by wei ght of

N, N-di net hyl -p-toluidine, to obtain a resin 25 solution for resin concrete.

On the other hand, a nmixture conprising 80 parts by weight of sand and 20
parts by wel ght GHTRAMRGTQ 5 TaRkh (RRAFLA Sy @ GpRGrete form Rawing 4
parts by wei ght aof_ t resi | i [ 4 e I ned was
m xed with 80 pﬁ' zse_bef \/\'/fe‘()lsélﬁt{ %gf‘“i ﬁg‘pa%% nga elr&fl%%c‘)%% a‘%’ﬁ :If(ggﬁtr‘]%g%%cr ete.

Material s used 3,)aceq, w:rééi‘i?{q%aglafgﬁﬁau% “fito R | Gfedee: At

nost 5 nm Funed ®silica: conmercia Silica, speci

surface area: 14dy{ EJXaBY g, 1RbWVHE BPRARY it Bamlesid 4 5 10

Primer conpositions for resin concrete having the conpositions as
identified i %OT%ttInﬁfs_phér% Gf Iy Rirfie ef fuldtsiviy HaTEI) B EREUEdS .

However, in nparative Exanple 3, no prinmer conposition for resin concrete
was used; in Corgiafedt ideys. -

On the other hand, td a cement concrete substrate
surface in a wet condition, a test was carried out in the
same manner as for the cement concrete substrate surface

10 in a dry state, except'that'the primer composition for
resin concrete was coated and cured in an atmosphere of

~ 20°C under a relative humidity of 80%, and then acrylic
resin Eype resin concrete was.aged and cured in the same
atmosphere.

15 Then, a jig made of steel having a size of 40 mm x 40
mm and a thickness of 25 mm was bonded by an epoxy resin
to the surface of resin conérete, and the steel jig was
pulled by means of a Tateken type bond strength tester £o
measure the bond strength between the cement concrete

20 substrate surface and the resin concrete, and the
breéking state was inspected. The results are shown in
Tables 1 to 6.

Materials used

Bisphenol A diglycidylether-dimethacrylate: epbxy
25 3000M (manufactured by Kyoeisha Kagaku K.K.)
Both terminal methacryl-modified liquid

polybutadiene: TE-2000 (manufactured by Nippon Soda Co.,



15 Exanple 4, "Bond E810" (aliphatic type epoxy, polyam ne curing agent
type) manufactured by Konishi K K was used as a priner conposition for
résin concrete; and in Conparative Exanple 5, "FP-NS" (aliphatic type
epoxy, polyam ne curing agent type) manufactured by Tonen K K, 20 was used
as a priner conposition for resin concrelegeThen, ~each prinmer conposition
for resin concrete m xed to have the conposition as identified in Tables 1
to 6, was coated in a thickness of about 0.3 mmon the cenment concrete
substrate surfa&&ded a dry state, by 25 brush coating and left to stand for

Curing. Then on eadh rert%&fwaﬁzoo %”rco'rt?rhg"f‘nah‘?#ﬁﬁd:elﬂ‘“m " Lonposi ti on for
[ , Ol [ [ 0
i cknese of  soPRAVAREIAPRACA L Tan cpadehed,RErBr Y mnE (hepeAPidRg by

concrete formf C L Ll | d,by aging for curing in an 5 atnosphere
of 20[err]C undg%ea&?g %?F&%gﬁu%i fgy of 65%for three days. On the other
‘hand, to a cement ceiiPt@ritihal Hetnddr{AChddl £ PN HalitiA 1St vas
carried out Tn the same.manner as for thé cenent concrete substrate“surface
10 in a dry Stﬁyaroaéﬁﬁﬁhdt?élybh%aﬁﬁbﬁ&& @ERRC3I0000ImhAL AR UR eBOBSS T €
was coated and clUred”in an atnmosSphere of 20[err]C under a relative himdity
of 80% and thenippow Séda Co., Ltd.)
Both terminal acryl-modified polybutadiehe: BAC-45

(manufactured by Osaka Yuki K.K.)



resin type resin concrete was aged and cured in the sane atnosphere. 15
Then, a jig made of steel having a size of 40 mMm x 40. mm and a thi ckness of
25 nm was bonded by an epoxy resin to the surface of resin concrete, and
the steel jig was pulled by neans of a Tateken type bond strength tester to
measure the bond strength between the cemantycancrete 20 substrate surface:
and the resin concrete, and the breaking state was inspected. The results
are shown in Tables 1 to 6. Materials used Bi sphenol A

di gl yci dyl et her - di met hacryl ate: epoxy 25 3000M (manuf act ured by Kyoei sha
Kagaku K. K.) Tedile tler mi Mixing hef ray | prriows of |mmp¢mmrpcﬁquw@rmnd&moo
(manuf act ured by Ni ppon (Sﬁﬁ.’fst-C(parts by zfergnﬂﬂ Both term nal

acryl - modi fi :
5 3 - i dui
on%hgs?ool ybufa E'ﬁ%w 1 %@oog‘? rranu#act ngn y N| g%‘g“"le >

by Ube | ndus &bﬁ

partially hydroge

Soda Co., Lt¢, ern1na| acryl-nmoditied pol bufadTene: BAC- 45

( manuf act ur eq© QPQESR ki klk) _
Both terminal 70 80 90 1 3
meﬁhacryl- '

modified liquid

polybutadiene

Component (b)

Methyl 160 1o s |45 43
methacrylate

2-Hydroxyethyl 120 - 10 5 54 54
methacrylate ' '

Component (c)

Cumene , 2 12 ' 2 ' 2 2
hydroperoxide ' '

Component (d)

Cobalt octylate |1 1 1 11 1
N,N-dimethyl-p- |1 1 1 1 1
toluidine

Bond strength |42 |40 |37 32 a3

(dry substrate)

Breaking state Material |Material |Material |Material |Material |
(dry substrate)

Bond strength 35 33 33 31 44
(wet substrate)

|Breaking state |Material |[Material |[Material |Material |Material
(wet substrate) - _

' Notes: Unit of bond strength: Kgf/cm2 _
In the Table, "Material" means material breakage.



- 27 -

Table 1°

parts by wei ght) -Conponents
EXanpl e 5 Conponent (a) Both term na
nodi fied |liquid pol ybutadi éne Conponent (b) Methyl

5
54
2

1

45

M xing of a primer conposition for
Exanpl e 1 Exanpl

70
43

80

90

gy hacryl at e 2- Hydr oxyet hyl

54 net hacryl ate Conponent (c) Cunene
2 hydroperOX|de Conmponent (d)

2

1

1 N, N-dinethyl -

resin concrete (unit:
e 2 Exanple 3 Exanple 4

1
20

p_

1 Table 2 1 Mixing af a primer] c:ommsﬁlmchﬁQt stesintdoncree

;(unlt ﬂéhllftda" Yoy

rLL D#huu-n

wasildied e)

Br eaki ng
e=—BeRe—s

3 net hacryl -

10 - 10

10 5

2 2

Cobalt octylate 1
1

40 37

Mat eri al Mat

33 33

Componeﬁ%s

éﬁhﬂ;@@tﬁl

SUPDOoCTT

URehsa! 9)

Example 8

state

Example 9

Mat eri al
s L o —

Example 10

Component (a)

Both terminal
methacryl-
modified liquid
polybutadiene

50

50

50

53

Component (b)

Methyl
methacrylate

2-Hydroxyethyl
methacrylate

40

50

20

25

20

25

20

25

21

26

Component (c)

Cumene
hydroperoxide

Component (d)

Ethylene
thiourea

Cobalt octylate

N,N-dimethyl-p-
toluidine

Component (e)

Trimethylol-
propane
trimethacrylate

Bond strength
(dry substrate)

Breaking state
(dry substrate)

Bond strength
(wet substrate)

Breaking state
(wet substrate)

34

Material

33

Material

45

Material

{42

Material

45
Material
43

Material

437

Material

30

Material

40

Material

40

Material

Notes: Unit of bond strength: Kgf/cm?
In the Table, "Material" means material breakage.



Br eaki ng st at

substrate) Notes:
means nmateri al

conposition f

t er m nal 5

e Material Mterial
Unit of bond strength:
br eakage. - 28 -

or

50

resin concrete (unit:
Exanpl e 6 Exanple 7 Exanple 8. Exanpl e

50

Mat eri al
Table 2

9 Exangy

50

| i qui d pol ybut adi ene Conponent (b) Met hyl

20

26 net hacryl Fab®nhonerixEng
g hydropg?OX|d%P§b dﬂ%ﬁ??jﬂﬁ_!§+ﬂ¢%he

2

21 met hacryl at e, 2- Hydr oxyet hyl

50

Mat eri al
Kgf/cn2 I n the Tabl e,
M xing of a priner

parts by wei ght) Conponents
e. 10 Conponent (a) Both
53 net hacryl -

40
25

Mat eri al

(wet

20
25

"Nhterlal"

modi fied

20
25

Primer compogition fop resin cogcrete

2 thiourea Cdg
N, N- di et hyl -

1
1

balt -octyl ate
gomppnents

Example 11

Example 124

Example 131

Example 14

1
Example 15

Component (a)

Both terminal
methacryl-
modified liquid
polybutadiene

45

37

26

{11

50

Component (b)

-|Methyl

methacrylate

2-Hydroxyethyl
methacrylate

Dicyclo-
pentenyloxy
ethyl-
methacrylate

18

22

15

18

11

13

20

25

Component (c)

Cumene
hydroperoxide

Component (d)

Ethylene
thiourea

Cobalt octylate

N,N-dimethyl-p-
toluidine

Component (e)

Trimethylol-
propane
trimethacrylate

15

30

50

80

Bond strength
(dry substrate)

Breaking state
(dry substrate)

Bond strength
(wet substrate)

Breaking state
(wet substrate)

40

Material

38

Material

45

Material

43

Material

40

Material

39

Material

32

Material

30

Material

32

Material

26

_Material

Notes: Unit of bond strength: Kgf/cm?
In the Table, "Material" means material breakage.




tol ui di ne Conponent (e) Trimethylol - ' 5 . 5 5

propane trimethacrylate Bond strength 34 45 45 37
40 (dry substrate) Breaking state Mat er i aI Mat eri al Material Material
Material (dry substrate) Bond strength _ 42 43 30

40 (wet substrate) Breaking state Materla Material Material Material
Material (wet substrate) Notes: Unit of bond strength: Kgf/cnferr] In the
Tabl e, " Mat erardle" 4 "Teansx WGt &F aoprineeadonpesition fo2Fresidadtherete M Xxing of a
primer conposition fofurigsiprrésrky eexsh@nlt parts by wei ght) Conponents

PN BV, B sl VIP-- N P i S e -

Exan’p| e 11 IO LNOTT T C T I ]
t er m nal s 37 26 Exampld |Example PExkampléd ajekithplenpekiainpesl
liquid poly 5%?"535 Conponent (b) Met|bg! 17 188 1915 20 11
4 2 -

Component (a)

Both terminal methacryl- 50 50
modified liquid polybutadiene

Both terminal acryl-modified 50
liquid acrylonitrilebutadiene .

Both terminal methacryl- o 50
modified ligquid partially
hydrogenated polybutadiene

Both terminal acryl-modified 50
ligquid polybutadiene ' '

Component (b)

Methyl methacrylate _ 20 20 ] 20 20 20
2-Hydroxyethyl methacrylate 125 25 25 25
Dicyclopentenyloxy 25 1
ethylmethacrylate '
Component (c)
Cumene hydroperoxide 2 2 12 2 2
Component (d)
Cobalt ﬁctylate 11 1 1 1 1l
N,N-dimethyl-p-toluidine 1 1 1 1 1
Component (e)

|Bisphenol A diglycidylether ' S
dimethacrylate
Trimethylolpropane 5 5 5 5
trimethacrylate
Bond strength (dry substrate) |38 30 33 40 38

.Breaking state (dry substrate) |Material [Material |Material |Material |Material

Bond strength (wet substrate) |30 30 30 33 135
Breaking state (wet substrate) [Material |[Material Material |Material jMaterial

Notes: Unit of bond strength: Kgf/cm?
In the Table, "Material" means material breakage.



0]

met hacryl ate 2- FWdroxyethyI 22 ' 18 13 5 nmet hacryl ate

D cyclo- 25 pent enyl oxy
ethyl - nmethacryl ate Conmponent (c) Cumene 2 2 : 2

2 2 hydroper oxi de Conponent (d) Ethylene

1 thiourea Cobalt octylate 1 - 31 - 1 N, N-di nmet hyl - p-
1 1 1 1 1 tcﬁuidine Conponent (e)

Tri met hyl ol - 15 30 50 - 80 5 propane
trinmethacrylate Bond strength 40 40 32 32
(dry subst r aff@pler Saki n%’ 1élge°f e PEdmer m@q%tm dara|redinegancrete
Material (dry substrate)lWdts Pardfyby weight) 43 - 39 30

26 (wet substrate) Breaking state Mat erial Material Nhterial Mat eri al
Material (wet substrate) Notes: Unit of bond strength: Kgf/cn

Components Example 21

Component (a)

Both methacryl—modlfled liquid |59

polybutadiene
Component (b)
Methyl methacrylate | 120
2-Hydroxyethyl methacrylate 25

Component (c)

Cumene hydroperoxide 2

Component (d)
Cobalt octylate 2

Component (e)

"|Trimethylolpropane | 5
trimethacrylate

Component (f)
Vinyltriethoxysilahe 1

Bond strength (dry substrate) |[4p
Breaking state (dry substrate) [Material
Bond strength (wet substrate) |35

Breaking state (wet substrate) |Material

Notes: Unit of bond strength: Kgf/cm?
In the Table, "Material" means material breakage.



In the Table, "Material™ means material breakage.

M xing of a primer conposition for resin concrete (unit:

- 30 -

Tabl e 4
parts by wei ght)

Exanpl e Exanpl € Exanple Exanple Exanple Conponents
16 17 18 19 20_ gnent (a) Both term nal
met hacryl - 50 50 nodified |iquid pol ybutadi ene Both term na
ATyl O hefhe 5 Mixing of a primer conisliBH! FhARLAhORb{LEEEOUL adl ene Bot
termnal metNacryl - ‘(unit: parts by weight) _ - noditi e I qui
partially hydrogenated polvbutadiene Both termnal acryl-nodified
50 1iquid pplybutadi ene Conponent (b) | Jwgl qgri& &r- |compar- |comBf~
20 2 )C one 20 ZQ .2- Hy drQXy €t hﬁtt Tha¢iyiAate lative ative
25 25 omp 25 25 D CyC| Eﬁ%ﬁ%ﬂy EBﬁﬁla Example Examng Example
et hyl net hactyl ate Conponent (c) Cune ydrofgr oxi dej5 4 2 |s
2 2 2 _Conponent (d) alt octlvl ate
1 1
Both methacryl-modified liquid |0 0
polybutadiene
Component (b)
Methyl methacrylate 63
2-Hydroxyethyl methacrylate 25
bicyclo-pentenyloxy ethyl- 70
methacrylate
Component (c) .
Cumene hydroperoxide 2 2
Component (d)
Ethylene thiourea 1
Cobalt octylate 1
N, N-dimethyl-p-toluidine 1 1
Component (e)
Bisphenol A diglycidylether- 12 . 30
dimethacrylate
Bond strength (dry substrate) {28 32 2] 26 22
Breaking state (dry substrate) |Surface |Material |Surface }Surface |Surface
layer layer layer layer
Bond strength (wet substrate) 26 28 13 ld 11
Breaking state (wet substrate) |Surface |Surface |Inter- Inter- Inter-
' layer layer face face face

Notes: Unit of bond strength: Kgf/cm?
In the Table, “"Material" means material breakage, "Surface layer"

means surface layer breakage, and "Interface” means interface

breakage.

Comparative Example 3: No polymer
Comparative Example 4: Bond E810 (aliphatic epoxy, polyamine curing
agent type) manufactured by Konishi K.K. '
Comparative Example 5: EP-NS (aliphatic epoxy, polyamine curing agent
type) manufactured by Tonen K.K.




Conponent (e) Bisphenol A dlegC|derther ' 5 di net hacryl ate

Tri met hyl ol propane 5 5 5
trimethacrylate Bond strength (dry substrate) 38 _ 30 33

40 38 Breaking state (dry substrate) Material Material Mterial
Material Material Bond strength (wet subsghate) 30 30 30
33 35 Breaking state (wet substrate? Material Material Material
Material Material Notes: Unit of bond strength: Kgf/cnR2 In the Table,
"Material " mea@XAMRLE 20 Dbreakage. - 31 - Table 5 M xi ng of a primer

O O on i Sei 4 Lo s B S8 e BERBEEAS 3y o
Component (0) WYL T A hat & compprsiff ANEBIR Y
Component  (d) %%bsqalttur% eyd %toelyester resin was vsddP TONGHE A&din
5 solution for resin concrete.. The results are shown in
Table 7. | |
COMPARATIVE EXAMPZE 6
The test was carried out in the same manner as in
Comparative Example 4 except that a commercially
10 available unsaturated polyester resin was used as the
resin solution for resin concrete. The results are shown

in Table 7.

Table 7 Bond'strength.test results

Example 22 ;::ﬁ;;:téve
Bond strength (dry substrate) |43 23
Breaking state (dry substrate) Material |Surface
1layer
Bond stfength (wet substrate) 41 11
Breaking state (wet substrate) |Material Interface

Note: Unit of bond strength: Kgf/cm?



Tri met hyl ol propane - 5 trimet hacryl ate Conponent (f)

Vi nyltriethoxysil ane 1 Bond strength (dry substrate) 40
Breaki ng state (dry substrate) Material Bond strength (wet substrate) 35
Breaki ng state (wet substrate) Nhterial Notes: Unit of bond strength:
Kgf/cnferr] .In the Table, "Material" sggmuerlal br eakage. - - 32 -
Tabl e 6 M xi ng of a prlner conp05|t|on resin concrete (unit: parts
by wei ght) Conpar - an? Conpar - - Conpar- Conpar- ative ative
ative ative BXAMPL arrpl e Exanple Exanple Exanple Exanple 1

2 3 opent Bg nethacr di.fie |
i qui d 0 0381 DEAPSE: SREBCBABSHENTOY o SRAPHGPRREERRoPRPAPE. the
63 2- Hydroxyet h¥§%§§ébé‘f{n¥'8§eExam3fe[%9yx9£Q 15?§£'<56§¥ | %yuﬁ{:PXJ;ﬁation
- 70 nethacryl ate onent (C _
composition. The impregnation composition was coated on
5 the surface of a mortar test specimen in a dry state
prepared in accordance with JIS R 5201 10.4 (1992) in an
amount of 300 g/m2 by brush coating, followed by curing.
‘Then, the mortar test specimen coated with the
impregnation composition was immersed in water of 20°C
10 for a predetermined period of time, whéreupon the weight

difference before and after the immersion was taken as

water absorption. The results are shown 1n Table 8.

Table 8 Water resistance test results
sxample 23 |SomParative
|Water absorption (7 days) o K 3.0 10.0
Water absorption (14 days) ' 3.5 11.0
Water absorption (21 days) 4.0 .11.5
Water absorption (28 days) 4.0 12.0

Note: Unit of water absorption: g



Cunene hydr oper oxi de 2 2 Conponent (d) Ethylene thiourea
1 Cobalt octylate 1 N, N-dinethyl-p-toluidine

1 1 Conponent (e) Bisphenol A diglycidylether- 12 30

- dimethacryl ate Bond strength (dry substrate) 28 32 21 -

26 22 Breaking state (dry substrateys Surface Material Surface
Surface Surface |ayer : Iayer | ayer | ayer Bond strength

(wet substrate) o 10 : 11 Breaking state
(wet substrat ef@gﬁﬁ%&gtl%ﬁ@@tﬁlh er- . Inter-. _Inter- |layer | ayer .
face face ngd_ s ngt h: flcoR_In,the
Tabl e, "Material™ H%P%a€§é€2r$%1c ?%% ad%gg"gpr#%§ g%%ﬁe?gnﬂﬁﬁngssﬁPface

:E%rer{ﬂ te)rgak%gego i'é E?orrpar atd mecf? ﬁ@%d J‘Er?ia&?na? c epoxy,

pol yani ne CU“%é&’D.e“tTHé’Heésd‘.ﬁ{BJfﬁfé WieslydYi Kopdisd &6 K. Cormarat've
Exanpl e 5: EP-NS (aliphatic epoxy, polyam ne curing agent type)

manuf act ureg by Tongd dederibed £8 thd¥dfddoLig Jhené ephpregnaibhed out in _

t he sane manner as in
composition of the present invention is excellent in the

operation efficiency, since it can be coated at a normal
temperature under atmospheric pressure, and by using it,
it is possible to obtain cement cohcrete which is

10 exceilent in the durability ageinst water and carbon
dioxide.

Further, by using the primer composition for resin
concrete,'it is possible to obtain an excellent bonding
property between a cement concrete substrate surface and

15 resin concrete not only in a dry condition But also in a
| wet condition. Especially'when a civil engineering
structure is to be reinforced or mended or when a
composite body of cement conc:ete and resin concfete is
to be produced, the primer composition for resin concrete
20 of the present invention provides excellent properties

which have not been attained heretofore.



Exanpl e 8 except that—a-commerci al |l y avail abl e unsaturated pol yester resin
was u solution for resin concrete. The results are
shovvn ﬂmﬁml ﬁMRATI VE EXAMPLE 6 The test was carried out in the
sanme nenner as u arative Exanple 4 except that a commercially 10
avai | abl e unsaturated pol yester resin was ed as the resin solution for
resin concrete. The results are shown in Table 7. Table 7 Bond strength.
test results Exanple 22 Conparative Exanple 6 Bond strength (dry substrate)

43 23CBAEM&E ng state (dry substrate) Materi al Surface | ayer

Bond strength (wet substrate) 11 Breaking state (wet
substrate) Matdriafn 1mPﬁF8PF§&8nhEPEP°9ﬁFﬁoBf°88H61§P Qnéﬁﬁ AKkgf / cnp -

B o e on g PaBAY 80 B BB R BB P, 5,

| eanaton corRRgiLbis 93 SRRAEH-ARed ghiBIELBLARS, T .

in an 5 (b) a monofunctional (meth)acrylate, (c¢) a polymerization
initiator, and (d) a decoﬁposition accelerator.

2. The impregnation composition according to Claim 1,
wherein the ethylenicaliy unsaturated double bonds in- the
component (a) are ethylenically unsaturated double bonds

10 which are not adjacent.to_a carbonyl group.
3. A primer composition for resin concrete comprising
(a) a polyfunctional (meth)acrylate having at least two
ethylenically unsaturated double bohds in one molecule,
(b) a monofunctional (meth)acrylate, (¢) a polymerization
15 initiator, and (d) a dgcomposition accelerator.

‘4. A primer compositién for resin concrete comprising.
(a) a pélyfunctional (meth)acrylate having at least two .
ethylenically unsaturated double bonds in one molecule,
(b) a monofunctional (meth)acrylate, (c) a polymerization
initiator, (d) a decomposition accelerator; and (e) a
polyfunctional (meth)acrylate not having at least two
ethylenically unsaturated double bonds ih one molecule.
5. The primer composition aécording to Claim 3 or 4,
wherein the ethylenically unsaturated double bonds in the
component (a) are ethylenically unsatufated double bonds
which are not adjacent to a carbonyl group.

6. The primer composition for resin concrete according



300 g/n{err] by brush coating, followed by curing. Then, the
m)rt @ w,m"’coat ed with the inpregnation conposition was i mrersed
for a predeternined period of tine, whereupon the
melght d|f erénct before and after the i mrersion was taken as water
absorption. The results are shown in Tabl 78_ Tabl e 8 Wat er resistance
test results Exanple 23 Conparative Exanp e 7 Water absorption (7 days)

3.0 - 10. 0 Water absorptlon %
11. 0 Wat er abs§ppp;gﬁm(§1 &ayg) r W ereln the dgcgmp051tlonlfq§q*ﬁ§§tor

absorption (28 days it _of water

absor pti on: grgges EEW@RRATF?EtE?gwﬁﬂEofg?ﬂéct§§E%w§§dgnfrﬁgb out in
t he same nanner as_in t t t

e S T ChganbBeEsI BhEaRtectoghybgT S0 | MP,20nallon canposi Ll on
foregoi ng, the e 0 h

excer ent i n tAE bAoPuEed BofYTEES thiebriinel %09@2%@%3%2{%'% AP or mal
tenper at ur &, Unglgp 2L FBSRACHEE 1 REASTH! B1a2A03DY aySENBri . [t S possible to

obt ai n cemgnt concrete ich 1s 10 excellent in the durablllty agai nst

wat er and carbgn dipoyed®od for coating a primer composition for resin
concrete, which éomprises coating the primer cdmposition
for resin concrete as defined in Claim 3, 4, 5 or 6 on
cement concrete. |

10 9. A composite body 6f cement concrete and resin
concrete, which comprises cement concrete having the
primer compositidn for resin concrete as defined in Claim
3, 4, 5 or 6 coated thereon, and resin concrete coated on
the coated surface of the cement concrete.

15 . 10. The composite body of cement concrete and resin
concrete according to Claim 9, wherein the resin concrete
is radical polymerizable resin concrete. |
11. A method for producing for a composite body of cement
concrete and resin concrete, which comprises coating

20 resin concrete on the surface of cement cdncrete having
the primer composition for resin concrete as defined in
Claim 3, 4, 5 or 6 coated thereon.

12. The method for.producing a composite body of cement
concrete and resin concrete according to Claim 11,

25 wherein the resin concrete is radical polymerizable resin

concrete.



Further, by using the primer conposition for resin concrete, it is possible
t'o obtaln an excell ent bondi ng property betwegn a cenent concrete substrate
surface and 15 resin concrete not only in a dry condition but also in a

- wet condition. Especially when a civil engineering structure is to be

- reinforced or nended or when a conposite Rgdy of cenent concrete and resin
concrete is to be produced, the priner conposition for resin concrete 20 .
of the present déﬁlprOVIdeS excell.ent properties which have not been
attai ned hereté’f‘gﬁﬁﬂi - CLAIM5: 1. An inpregnation conposition

cthyl oni cal |y unsatth aﬁ**ﬂpat‘éo@%ﬁﬁ%ﬁﬁﬂo%f SRy 60"

nonof unct i onal , i it r nd (d) a
| 1 onal JJTRIANRRINAE. (rfeht Im&g}m HRHiRY) 4 1d O w

deconposi tion nat1 on conposition according to

A aiml, whereigihhemiduligniviald oA Wik dutds fiorsise inolécule,

'conponent (a) are”ethylenically unsaturated double bonds 10 which are not
- adj acent toga q¥ P HorBfuibtidbnal NmetH ) aangletid, | ot & pelymne rivet boe
conpri si-ng ?a) a polyfunctlonal ‘(nmeth)acryl ate having at |east two

et hyl eni cal | y yngafigtdred ai@u(d omecompamict il eeded exdbon.

nmonof unctional (nmeth)acrylate, (c) a polynerization 15 initiator, and (d)
a deconposition accel erator.
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4, A pri-mer conposition for resin concrete conprising (a) a pol yf ujdoréidl-2
- (wreth)acryl ate having at |east two ethylenically unsaturated doubl e bonds
-in one nolecule, (b) a nonofunctional (neth)acrylate, (c) a polynerization
initiator, (d) a deconposition accelerator, and (e) a pol '

(meth)acryl ate not having at |least two ethylenically unsat RERLACEMENTOSHEET
bonds in one nolecule. 5. The prinmer conposition according {o Carms 4,
wherein the ethylenically unsaturated double bonds in th cor‘rg?nmﬂ 12?% qr 4
et hyl eni cal |y unsaturated doubl e bonds which are not adjgcgnt to a c onyl
group. 6. The prinmer conposition for resin concrete accorjditrg 37 -_flo
Caim3, 4 or 5, wherein the decqnposition acg L C nprises a netal
salt of an organic acid and/or aEEELQaQSnSEQL-§k§ﬁ§&§—co —

body of the pri_nmer._conpQsi}ian f jn b5 ¢ : ' ey | éin13,
4, 5 or 6. 8. A&?&ﬁ?&@p%‘f@&ﬁﬁ&f&%ﬁw&p%t@rﬁ% resiﬁrpygoncrete,
whi ch conpri se i ri}{ﬁfg %%si ' INb M

defined in d a?{rﬁ(‘sé[,%t Wﬁﬂg on c%nt c()I?lllczs(r)era:tdcéﬁrlff(sf 8 A cgﬁ)f;%??eoub%dy
of cenment conc d@fﬁd“%ﬁ n concrete, which conprises cenment concrete
havi ng the %riner conposition for-resin concrete as defined in Claim3, 4,

5 or 6 coated thereon, and reHarEHUNG OF OB L NVENTION

FIELD OF THE INVENTION

The present invention relates to an impregnation
composition which, when coated on the surface of cement
10 concrete, serves to densify the concrete body surface and
to prevent penetration of water dr carbon dioxide into
the interior. Further, it relates to a primer
composition for resin concrete which, when resin concrete
is coated on a cement cbncrete substrate surface, serves
15 to improve the bond strength between the cement concrete
substrate surface and the resin concrete. Particularly,
it relates to a primer composition for resin concrete
-~ which serves to improve the bond strength with a cement
: concrete substrate in a wet condition. |
20 In this invention, cement concrete means inorganic
concrete or mortar.

DISCUSSION OF BACKGROUND

Cement concrete is'excellent in durability and is
widely used in the field_éf civil engineering and
25 construction, forwexamﬁlém ?br-flooring of buildings or
paveﬁent of roads. Ho&é?ér, cement concrete is

susceptible to erosion by rain, wind, sewage, carbon



t he coat éd surface-of the cement concrete. 15 10. The conposite body of
ce&nent concrete and resin concrete,; jaccording to Claim9, wherein the resin
.concrete is-radical polynerizable resin concrete. 11. A nmethod for

rproduci ng for a conposite body of cenent goncrete and resin concrete, which
rconprises coating 20 resin concrete on surface of cenment concrete

ga‘éir”g tcg_:t ggi brEGRRATHN EMEBE 733N ARBCPRIMERS OMPLATS Ib% glo’ilrﬂﬁm‘l’

E ‘ ATINGY. - Y BODY
cenent concret 1 | LUIILI ete—accor-t g o Crarm I zo —werert e
resin concretﬁgas raglcai pol'ymeri zabl e resin concrete.

ABSTRACT
An impregnation composition comprising (a) a
polyfunctional (meth)acrylate having at least two
ethylenically unsaturated double bonds in one molecule,
5 (b) a monofunctional (meth)acrylate, (c) a polymerization

initiator, and (d) a decomposition accelerator.
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