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| NVENTI ON Coated granular curing agent for a radically cura
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I NVENTION  Field of The Invention The present inventi an WE a coa
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the sane. More particularly, the present 107invention is cppeerned with a
coated granular curing agent, which is for use in curing a radically -

curable conpound (hereinafter, frqquﬁptdIy ,Ir}ﬁ_j efr\f\&fkifbrx?s a "first
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radi cal ly curable conpound”) sel ectedfromthe—grotg—consisting o _
radi cally curabl ecoeséd ghdnaldp éagiﬁgla%egg!¥g§rézgghgcgggonghrggqewhlch
conprises an organi c peroxide granul € erein the organrc peroxide -
granul e has an entéompostd face &Rehepf bsDAL £8x hc@mpnge'oﬂfCBP?HEEQHbFSI
derived fromanother radically curable conpoun (hereLna ter, Trequently
referred to 20 astfe "smuoond radically curable conpound”) which is the same
as or different fromthe above-nentioned first radically curable conpound.
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osition conprising (1) a curable conposition conprising
conp m%‘ieldgof The Invention

The present invention relates to a coated granular
curing agent and an anchor bolt-fixing composition
"j comprising the same. More particularly, the present

10 - invention is concerned with a coated granular curing .
agent, which is for use in curing a radically curable
compound (hereinafter, frequently referred to as a
"first radically curable compound") selected from the
group consisting of a radically curable resin and a

15 radically polymerizable monomer and which comprises an
organic peroxide granule, wherein the organic peroxide
granule has an entire surface thereof coated with a
layer of a cured resin derived from another radically
curable compound (hereinafter, frequently referred to

20 as a "second radically curable compound") which is the
same as or different from the above-mentioned first
radically curable compound. The present invention is
also concerned with an anchor bolt-fixing composition
comprising (1) a curable composition comprising at

25 least one radically curable compound selected from the

——_—

REERR

*G00002*



25 | east one radically curable conmpound selected fromthe I I I I 1 1 1 1 1
e e r eI *co000z* 2 group

consisting of a radically curable resin and a radically polynerizable
nononer, and a cure accelera- tor; and (2) a plurality of granules of the
above- nentioned coated granular curing agent. The coated 5 granular curing
agent of the present invention is advantag@ous not only in that the curing
agent can be handled with ease, but also in that the curing agent can be
uniformy dispersed in a radically curable compound, so that it exhibits
excel | ent curing BEPEBr COPG1FEALE. OFhér eRdiealilye caigabde greaiul @ndw i ng

t of the present inyention can be _advantageously used as a curing
ZSZﬂt for a ragi cﬁf’aﬂrcé‘wé{bPelk’@ei‘fﬁzaﬁaﬁofm&omﬁadi @a[d) @t Wr%err@qcﬁlﬁré-
nomer, which is ed_i rious fields, such as. a water-transmitting
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fixation strength. Prior Art Conveéntional Iy, &s & curing-ageft f& a

radically advantageous not only in that the curing agent can be
handled with ease, but also in that the curing agent
can be uniformly dispersed in a radically curable
compound, so that it exhibits excellent curing perfor-

10 mance. Therefore, the coated granular curing agent of
the present invention can be advantageously used as a
curing agent for a radically curable resin and/or a
radically polymerizable monomer, which is used in
various fields, such as a water;transmitting resin

15 mortar and a casting resin. Especially, the curing
agent of the present invention can be advantageously
used to provide an excellent anchor bolt-fixing compo-
sition which not only has a long life, but also is
capable of fixing an anchor bolt to a base while enjoy-

20 ing high fixation strength.
Prior Art

Conventionally, as a curing agent for a radically

curable resin, such as an unsaturated polyester resin,
an epoxy acrylate resin or a polyester acrylate resin,

25 various organic peroxides have been used. These organ-



curable resin, such as an unsaturated polyester resin, an epoxy acrylate
resin or a polyester acrylate resin, 25 various organi c peroxi des have been
used. These organ 3 is peroxides are appropriately sel ected dependi ng on
various factors, such as the type of resin to be cured and the anbient
tenperature at the tinme of performng curing of the resin. Wien it is
attenpted to cure a 5 resin at roomtenperaBure or below, the organic
perox- ide is frequently used in conbination with a cure accelerator, such
as an aromatic am ne. Radically curable resins, which can be cured using

an organi c peroxi g BEIQX&G?Fn@rﬁgéﬁProﬁaﬁétSé§nS&§6§teﬂ0@qwanﬂmn@u9n
fields. For exanple .rad | %¥ curabl resins are used as a resin for
providing a corroTbh Quﬁr fRg FFﬁ ngS &Beatves REr geSrodieibgy canest ded
article by use of as a_resin as a nmain agent for
an anchor capsul €° g?qﬁﬂgt%gﬁ%fg%"gﬁgﬁSFagﬁﬁguﬁg"tU?eﬁlWSrglnH%E%%?W%“Q
capsul e used to C or |ron rod each of

which is used in %?éfﬁg ggngg %gg%? ﬁ Flstrud uregempgeéag sCEGchR as a
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for an anchor 20 capsule, a radically cura resin, such as an unsa
rated pol yester regeniorrA8qeRRYXYyagEybats E88bMnakSondgierall ¥ ysed.
accelerator, such as an aromatic amine.
Radically curable resins, which can be cured using
an organic peroxide as a curing agent, have been used
10 in various fields. For example, radically curable
resins are used as a resin for providing a corrosion-
preventing lining, as a resin for producing a molded
article by use of a metal mold and as a resin for use
as a main agent for an anchor capsule. (The term
15 "anchor capsule" used herein means a capsule used to
fix an anchor bolt or an iron rod to a base, each of
which is used in fixing a machine or other structures
to bases, such as a rock bed, concrete and masonry. )
As a resin to be used as the main agent for an anchor
20 capsule, a radically curable resin, such as an unsatu-
rated polyester resin or an epoxy acrylate resin, is
generally used.
Conventionally, the anchor capsule comprises a

curable resin in a viscous liquid form, a curing agent,

25 and, optionally, an aggregate. The operation of fixing



Conventionally, the anchor capsule conprises a curable resin in a viscous
liquid form a curing agent, 25 and, optionally, an aggregate. The
operation of fixing 4 an anchor bolt or an iron rod to a base using such
an anchor capsule is generally conducted by a nethod conprising inserting
an anchor capsule into a hole drilled in a base, and driving an anchor
bolt or an 5 iron rod into the hole, thereby4breaking the anchor capsule
in the hole so as to allow the curing agent to be mxed with the curable
resin in a viscous, liquid forﬂ% so that the resin can be cured. Specific
exam pies of methods 107 br B3kl ngt ail ahEMorredpk?l @ PaSa 49iRgl sush Aeans
of an anchor bolt i r I hcl ude: first nethod, in which an
anchor capsul e irl%¥$§§%3#§58%$%k%% %@p%ﬁ?%f§mf?TéP%ﬁﬁ%o?yb%lTeBPO@he iron
rod into the hol PEBANS, 0 r a second pethod, in which an
anchor capsul e ineca&%%l e isgbir%ieen Eggﬁ%agl}gcr?% acr?P%"éf%qu’%It%nac%%%d by
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an anchor bolt to a base located in sea water or water, or
be mixed with the curable resin in a viscous liquid
form, so that the resin can be cured. Specific exam-
ples of methods for breaking an anchor capsule in a

10 hole by means of an anchor bolt or an iron rod include:
a first method, in which an anchor capsule in a hole is
broken by driving the anchor bolt or the iron rod into
the hole by means of a hammer; and a second method, in
which an anchor capsule in a hole is broken by the

15 rotary percussion caused by the anchor bolt or the iron
rod which is driven into the hole by means of a hammer
drill or the like. When the second method is employed,
the anchor bolt can be fixed to the base while enjoying
high fixation strength, as compared to the fixation

20 strength achieved by the first method. Therefore, the
second method is advantageous especially for fixing an
anchor bolt to a base located in sea water or water, or
to a base located on a shore, in which a high fixation

strength is required.

25 In the above-mentioned second method, the below-



to a base |ocated on a shore, in which a high fixation strength is
required. 25 In the above-nentioned second nethod, the below 5 described
type of an anchor capsule is generally used. That is, such an anchor
capsul e has a double-wall structure conprising cylindrical outer and inner
cas- ings, each of which is breakable by the action of an 5 anchor bolt or
an iron rod when the anchor bolt or the irdh rod is applied to the anchor
capsule, in which a main agent conprising a curable resin in a viscous
liquid formand an aggregate are disposed in a space defined by the inner
wal | of the outer ME&STHPshd e Ofl@rowrethomaldapsfuliehe s pwrexakingisand in
whi ch the curing gggﬁpt is disposed in the inner casing (see European
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resin and the curipgnagent 1a04pe32k8 FbXitHEe shihor capsule, in which a
main agent comprising a curable resin in a viscous
liquid form and an aggregate are disposed in a space
defined by the inner wall of the outer casing and the

10 outer wall of the inner casing, and in which the curing
agent is disposed in the inner casing (see European
Patent No. 0 150 555).

Further, Examined Japanese Patent Application

Publication No. 4-1160 discloses an anchor bolt~-fixing

15 capsule having a double-wall structure comprising outer
and inner casings, each of which is breakable by the
action of an anchor bolt when the anchor bolt is ap-
plied to the capsule, which comprises the above-men-
tioned outer and inner casings, a curable resin in a

20 viscous liquid form and a mixture of a solid granular
curing agent and an aggregate, wherein one of the
curable resin and the curing agent-aggregate mixture is
disposed in the inner casing, and the other is disposed

in a space defined by the inner wall of the outer

25 casing and the outer wall of the inner casing, and



di sposed in the inner casing, and the other is disposed in a space defined
by the inner wall of the outer 25 casing and the outer wall of the inner
casing, and 6 wherein the solid granular curing agent and the ag- gregate
are uniformy mxed. However, in the above-nentioned capsules for use in
an anchor bolt-fixing operation, it is requisite 5 that a curable resin in
a viscous liquid formand a curing agent bé separately di sposed by using a
doubl e- wall structure. Therefore, the above-nentioned capsule is

di sadvant ageous in that not only is the groduction process for the
above- ment i oned d&ﬁ%ﬁ?%@ EiRbePSoAegrapubat GPEHNY hegantpendi sheokgthe

curing agent in thg cFrabIe resLn ai.the anchor bolt-fixing operation is
likely to become {3t t3f Akt oPYLERE L YeRteedthe curing of the curable

resin becomes non-unif Furt her en a capsule for use_in an anchor
bol t-fixi ng opera 15 t?%ﬁéﬁ%ﬁ’a}ﬁoﬁ%?gga%Y?_@? TteRed GRPHRHEF0ARE BBBVeE,

probl ens arise s i | ich a . curing .agent in a powdery
or granul ar fornﬁ?gi%ggiggﬁ?ﬁfgégi gg%%ﬁ%%@ <he }%T1yl€hbsiﬁﬁ%Pl§é§?ng
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J wall structure. Therefore, the above-mentioned capsule
is disadvantageous in that not only is the production
process for the above-mentioned capsules cumbersome,

10 but also the dispersion of the curing agent in the
curable resin at the anchor bolt-fixing operation is
likely to become unsatisfactory and, hence, the curing
of the curable resin becomes non-uniform. Further,
when a capsule for use in an anchor bolt-fixing opera-

15 tion has a double-wall structure as mentioned above,
problems arise such that an operation in which a curing
agent in a powdery or granular form is packed into a
casing, especially the inner casing (which has a small-
er diameter than the outer casing has), is extremely

20 cumbersome and, in addition, the fine powder of curing
agent is inevitably scattered in the workshop during
the packing operation, thus degrading the working
environment. Also, during the packing operation, a

bridging of the curing agent occurs in the packing

25 hopper, and in the casing being packed with the curing



environment. Al so, during the packing operation, a bridging of the curing
agent occurs in the packing 25 hopper, and in the casing being packed with
the curing 7 agent, so that the operation efficiency beconmes poor. An
anchor bolt-fixing capsul e has been proposed, in which a rod-shaped curing
agent and a mxture of a curable resin in a viscous liquid formand a
granul ar 5 stone aggregate are di sposed in @an opaque cylindrical tubular
casi ng having an opening which is fittedly closed by a transparent plastic
cap, wherein the rod- shaped curing agent is a nolded product obtained by
nmol di ng a nixturé“b’T%'ﬁ%?d??%%,t%ﬁ PEaRT EOBi AlEEchRACIObgCcaMESepPOTaNd

has an entire surfaceA&here f ngtfd with a cured resin |ayer (see
Exani ned Japanese Pat éfit a?éhﬁ Nt PEHRY cGRPOR. Rohas3be8D0opy OPPRES

capsul e solves the prohlens o uch capsul e having a doubl e- wal |
structure as nenfpbﬁggigbdaéfoéiéhREﬁéi?T%%HQBa%%ﬁgugﬁdig Bi¥iHY8nPAgeouUS
not only in that,.si t . i used therein is in the formof a
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with the packing sfoddeagiiagla& SLONE S0 UL EIAL €any at?k?ac%@% g?i:ki E? of , the
granul ar stone ag 20 gregate can be conducted only afie he pé% hg bf the
rod-shaped curingurgfRis ddiisg eRferdtd NS HREKE Noh1 QR &t kPP gyfher sone,
but also in that during the
closed by a transparent plastic cap, wherein the rod-
shaped curing agent is a molded product obtained by
molding a mixture of a peroxide; an organic binder and

10 a diluent, and has an entire surface thereof coated
with a cured resin layer (see Examined Japanesé Patent
Application Publication No. 63-13000). This capsule
solves the problems of such a capsule having a double-
wall structure as mentioned above. However, this

15 capsule is disadvantageous not only in that, since the
curing agent used therein is in the form of a rod, the
curing agent cannot be packed into the casing simulta-
neously with the packing of the granular stone ag-
gregate, and the packing of the granular stone ag-

20 gregate can be conducted only after the packing of the
rod-shaped curing agent, thus rendering the packing
operation cumbersome, but also in that during the
packing of the granular stone aggregate, a bridging of

the granular stone aggregate occurs between the inner

25 wall of the tubular casing and the rod-shaped curing



packi ng of the granul ar stone aggregate, a bridging of the granular stone
aggregate occurs between the inner 25 wall of the tubular casing and the
rod-shaped curing 8 agent, so that the granul ar stone aggregate cannot be
packed fully to the bottom of the casing. Further, this capsule also poses
a problem such that, during the anchor bolt-fixing operation, when the
anchor bolt is 5 driven into the capsule by8the rotary percussion caused

by a hanmer drill, the rod-shaped curing agent is broken into pieces, and
the pieces will sink to the bottomof the hole (in which the anchor bolt
is to be fixed),288"thafot kBaki khAgobaruden siteneurgggeggeet camhol) Hehe
curable resin in a viscous_liquid formbecones non- uniform Hence, a |arge
non-uni formty i sPeatEedIPALYt he EDFi RgtsPmt R ithei Fassoat haFuatiiegh anchor
bolt- fixing perfgﬁngnge cannot . be stably obtained. There is also a
proposal for an anchor BRPYIFi RITG PE8SEaft PFRGECEoRBFNstRgta Syiriingr itbel
cartridge having ral i of . macrocapsul es di sposed therein, wherein
each of the nacr&%gagh egé%éyffff%% ﬂP?ﬁg§l8ﬂraHh8R 58Py ABFROZnROMredsi n
each of t macr ogapsul es i s | i th, ot her nacrocapsul es and/ or
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Speci fication No. 55-32814).
broken into pieces, and the pieces will sink to the
bottom of the hole (in which the anchor bolt is to be
fixed), so that the mixing between the curing agent and
10 the curable resin in a viscous liquid form becomes non-
uniform. Hence, a large non-uniformity is caused in
the curing of the resin, so that a high anchor bolt-
fixing performance cannot be stably obtained.
There is also a proposal for an anchor bolt-fixing
15 cartridge comprising a cylindrical cartridge having a
plurality of macrocapsules disposed therein, wherein
each of the macrocapsules is filled with a curable
polymer, and wherein each of the macrocapsules is in
contact with other macrocapsules and/or the inner wall
20 - of the cartridge so as to be packed in the cartridge in
immobilized fashion (see Unexamined Japanese Patent
Application Laid-Open Specification No. 55-32814).
According to the method disclosed in this prior art
document, the macrocapsules in the cartridge are broken

25 into flakes by the action of an anchor bolt, and the



According to the nethod disclosed in this prior art docunent, the

macr ocapsules in the cartridge are broken 25 into flakes by the action of
an anchor bolt, and the 9 resultant flakes function as a so-called "static
agita- tor" for the curable polyner so that the space between the anchor
bolt and the inner wall of the hole is wuniformy filled with the curable
pol ymer. However, as 5 can be seen fromthe9above, the macrocapsul es used
in this technique nust be those which are breakable into flakes by the
action of an anchor bolt. As such nacro- capsules, for exanple, hollow

gl ass bal | s coat €St et Hhemes fFerchionragnense-oalhed| 4ptatie Gohenein
the 10 fragnents have peen seal ed at both ends thereof), gelatin capsules
and the like are Wed, TBUtThaterTabie Rl wPeEase bEhasetheospane between
macr ocapsul es havg been met hods for introducing a

limted. caordingly, '
cur- able polyner to ?rh%hon%crg%]c‘épﬁe %r’e’g%‘%/’éow"i‘”ﬁ ?Edthashetesish
nmet hods, for exa e n be nentioned a t hod whi ch conpri ses
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macrocapsul es by nmeans of a syringe. These nethods are, howe %r? into
flakes by the action of an anchor bolt. As such macro-
capsules, for example, hollow glass balls coated with a
phenol resin, fragments of a clay tube (wherein the
10 fragments have been sealed at both ends thereof),
gelatin capsules and the like are used, but materials
which can be used for the macrocapsules have been
limited. Accordingly, methods for introducing a cur-
able polymer to the macrocapsules are also limited. As
15 such methods, for example, there can be mentioned a
method which comprises dipping macrocapsules in a
curable liquid polymer, and degassing in situ the
macrocapsules in vacuo, followed by increasing the
pressure so that the macrocapsules are filled with the
20 curable liquid polymer; and a method which comprises
injecting a curable liquid polymer to the macrocapsules
by means of a syringe. These methods are, however,
disadvantageous because of the low productivity of

final macrocapsules containing a curable polymer lig-

25 uid. Further, in these methods, as can be clearly



di sadvant ageous because of the |l ow productivity of final macrocapsul es
containing a curable polynmer liq 25 uid. Further, in these nethods, as can
be clearly 10 wunderstood fromthe above, it is absolutely necessary to
use as a curable polynmer a curable liquid polymer, and a curable solid

pol ymer, such as a solid polyner in a granular or a powder form cannot be
used. 5 There is also a proposal for a one-p&ck type curing resin
conposition usable as an adhesive, a sealant, a coating material, a
mol di ng materi al ang thg Ii%e, which is in the formof a dispersion of

m crocap- sul es i RPahFXPAPetEPMathEI §REVRzaBlte ifoRPraREtEdNalnete ssamy at e
conpound (which i,goa‘rl ngoer havipg at Least. two acrylic acid residues)
and/ or a pol ynerizabl e  pol Jf GHEEPHRaPCmEPRIc Py FHT8PeEnpdaRd & welomers a
nmonom er having | ea acrylic acid residues) as a curing resin
conponent with ang%?ggnﬁgréég%zgéglésggixgeEUrFHﬁgaaﬁnF,Sﬁﬁéﬁepﬁlﬂﬂér in

m crocapsul es conf agpagyuE4feora C§£§&§£°Eo¥ﬂicéan%Q§” conbined with the
organi c peroxide, 1Ts capable o ormng a rédox po yH%rP?ﬁ iFfon reaction

system forsthe pol yfunghépsal sagiybal e,£98%sR9u and _ pol yfuncti onal
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sealant, a coating material, a molding material and the
like, which is in the form of a dispersion of microcap-
sules in a mixture of a polymerizable polyfunctional

10 - acrylate compouhd (which is a monomer having at least.
two acrylic acid residues) and/or a polymerizable
polyfunctional methacrylate compound (which is a monom-
er having at least two methacrylic acid residues) as a
curing resin component with an organic peroxide as a

15 curing agent, wherein the microcapsules contain a cure
accelerator which, when combined with the organic
peroxide, is capable of forming a redox polymerization
reaction system for the polyfunctional acrylate com-
pound and/or the polyfunctional methacrylate compound,

20 and is coated with a film comprising a hydrocarbon
compound capable of forming a coating (see Examined
Japanese Patent Application Publication No. 54-32480).
However, this one-pack type curing resin composition is

disadvantageous in that a gelation of the resin compon-

25 ent proceeds unfavorably rapidly since the curing resin



However, this one-pack type curing resin conposition is disadvantageous in
that a gelation of the resin conpon 25 ent proceeds unfavorably rapidly
since the curing resin 11 conponent is directly in contact with the curing
agent in the reaction system SUMVARY OF THE | NVENTION Wth a view toward
devel opi ng an excellent curing 5 agent for a radically curable resin
and/or a radically polynerizable nononer, VAich curing agent is free from
t he above-nenti oned probl ens, the present inventors have nmade extensive
and intensive studies. As a re- sult, it has unexpectedly been found that a
coated 10 granul afCBBPPRGtagentireRitél ie Fentasd wd tdurthey curifrig stgent
radi cal |y curabl e, conpound éi“e., a radically curable resin and/or a

radi cal |y ponner??agB@ hBAGHEPT SYRESWhi ch conprises an organi ¢ peroxi de

granul e, wher- ein the organic peroxide granule has an entire surface 15
thereof coated with a |ayer of a5ﬁﬁﬂﬁ§1§§ﬁ4ﬂﬂﬁulw¥@NT*Q%n1a second

radi cally curable conp jch is the ane.as.or different fromthe
first radically curabl@yggoﬁggﬁﬁg,%8§ﬁf8iasvﬁa98ﬁpgg§8u§x€ﬁ&#§€FéH%ﬁﬁqﬁs

such that ct he cugj agept .c d Lt h_ease, and 20 that th
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curing perfor-

the above—mentioned'problems, the present inventors
have made extensive and intensive studies. As a re-
sult, it has unexpectedly been found that a coated

10 granular curing agent, which is for use in curing a
first radically curable compound (i.e., a radically
curable resin and/or a radically polymerizable monomer )
and which comprises an organic peroxide granule, wher-
ein the organic peroxide granule has an entire surface

15 thereof coated with a layer of a cured resin derived
from a second radically curable compound which is the
same as or different from the first radically curable
compound, exhibits advantageous characteristics such
that the curing agent can be handled with ease, and

20 that the curing agent can be dispersed uniformly in the
above-mentioned first radically curable compound, so

~ that the curing agent exhibits excellent curing perfor-

mance. It has also unexpectedly been found that the
above-mentioned curing agent can be advantageously used

25 to provide a one-pack type anchor bolt-fixing



mance. It has al so unexpectedly been found that the above-nentioned curing
agent can be advantageously used 25 to provide a one-pack type anchor
bolt-fixing 12 conposition which is not only capable of stably fixing an
anchor bolt to a base while enjoying high fixation strength, but also can
be stored at roomtenperature for a period of tine as long as 1 nonth or

| onger 5 without suffering any degradation. 1Based on these novel findings,
the present invention has been conplet- ed. Accordingly, it is an object of
the present inven- tion to provide a coated granular curing agent for use
10 in curing a raﬁ?@ﬁPF&t&B aHPéCBoﬁﬁoﬁﬁa YcRapah1Be oddwa eddsgiiyg
handl ed wth ease,_ and gX ent _curing ability. It is another object
of the present invBnfl'G Ofo EFO&Pd@ QﬁsﬁnygéﬁebSPﬂOVPQBn@l§@n§G§@¢P@@

whi ch can be 15 store g tprglon erlg of. time without suffering
any degradation, and i apaBIe of g88|§efﬁ Pﬁﬁdaﬁt ARCRoteHBrE 3t T8 base
whi | e enj oying hi fLX r h,_l a_further ect of the
present |nvent|on9§6 . QEE?QSiQE ggg%nc 0?088|st?XI88t8a % ﬁQnQSEprising

A panehor sbol t-ThxtAgueosRestiiAg BAY! BoothRahBKS" TERsel’ 8R°Y,g1Ee! | ont
|

novel findings, the present invention has been complet-
ed.
Accordingly, it is an object of the present inven-
it} tion to provide a coated granular curing agent for use
10 in curing a radically curable compound, which can be
advantageously handled with ease, and has excellent
curing ability.
It is another object of the present invention to
provide an anchor bolt-fixing composition, which can be
15 stored for a prolonged period of time without suffering
any degradation, and is capable of stably fixing an
anchor bolt to a base while enjoying high fixation
strength.
It is a further object of the present invention to
20 provide an anchor bolt-fixing capsule comprising an
anchor bolt-fixing composition having the above-men-
tioned excellent properties.
It is still a further object of the present inven-
tion to provide a method for advantageously producing

25 an anchor bolt-fixing resin composition of one of the



It is still a further object of the present inven- tion to provide a nmethod
for advantageously producing 25 an anchor bolt-fixing resin conposition of
one of the 13 preferred enbodi ments of the anchor bolt-fixing resin
conposition of the present invention. The foregoing and ot her objects,
features and advantages of the present invention will be apparent 5 from
the followi ng detail ed description and appeh8led clains, taken in connection
wi th the acconpanying draw ings. BRI EF DESCRI PTION OF THE DRAWNGS 1In the
acconpanying drawings: 10 Fig. 1 is a diagramuatic cross-sectional view of.
an anchor bol t - f iBAHF TS BBPoBiBeREY ¢hH ERanphebon, bgltafdxsngFrgsif is a
di agrammatic cross-sectjopal view of an anchor bolt-fixing capsule
obt ai ned in Exanmff¥ROS1IHROD of Fihe mresent gingenakh@®Ri ¢ cr oss- secti onal

view of an anchor bolt.-fixing capsul e . obtained in Conparative Exanple 2.
In Fig. 1 through Fig.%%ﬁ féﬁéb s PHRET oNRICDBS ar ECRBYFBRaBRE by |i ke

nunerals. In Fig. évgxgéﬂgﬂl Eqék 3._the reference nunerals have the
. J'a o
fol | owi ng meani ngs. e present 1nvention w1{f'be apparent
5 from the following detailed description and appended
claims, taken in connection with the accompanying draw-

ings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:
10 Fig. 1 is a diagrammatic cross-sectional view of.
an anchor bolt-fixing capsule obtained in Examples 1, 3
and 5;
Fig. 2 is a diagrammatic cross-sectional view of
an anchor bolt-fixing capsule obtained in Exahple 4;
15 and
Fig. 3 is a diagrammatic cross-sectional view of
an anchor bolt-fixing capsule obtained in Comparative
Example 2.
In Fig. 1 through Fig. 3, like parts or portions
20 are designated by like numerals. In Fig. 1 through
Fig. 3, the reference numerals have the following
meanings.
1: Casing
2: Curable composition

25 3: Aggregate



1: Casing 2: Curable conposition 25 3: Aggregate 14 4: Coated granul ar
curing agent of the present invention 4': Conventional rod-shaped curing
agent 5: Sealed portion 5 6: First coating layer 7: Second coating |ayer
8: Cap DETAI LED DESCRI PTI ON OF THE | NVENTI ON 10 According to a basic
enbodi mrent of the present invention, there is provided a coated granul ar
curing agent, which is for use in curing atlfeast one first radically
curabl e conpound sel ected fromthe group consisting of a radically curable
resin and a radicaljy 1 099%% riza?le nononer and whi ch conpri ses an

e,

organi c peroxide granu evern the oPHaRfc2gerbxPiethrargesenfas an

entire surface thereof gﬁ@éﬁﬁigﬁth a layer of a cured resin derived from
at 'least one second radically curable conmpound selected fromthe group
consisting of 20 a gadi €ghvdnctsab] e 5gsi radi cal |y polymerizable
nononer, and wherein the fir%t and secon%ﬂ?Q%?C§Yf§ngcﬁ?%%Fe conpounds are
the sanme or differedi.. s&pre@np@®dsyonderstandi ng of the present inven-

5 6: First coating layer
7: Second coating layer
8: Cap

DETAILED DESCRIPTION OF THE INVENTION

10 According to a basic embodiment of the present
invention, there is provided a coated granular curing
agent, which is for use in curing at least one first
radically curable compound selected from the group
consisting of a radically curable resin and a radically

15 polymerizable monomer and which comprises an organic
peroxide granule, wherein the organic peroxide granule
has an entire surface thereof coated with a layer of a
cured resin derived from at least one second radically
curable compound selected from the group consisting of

20 a radically curable resin and a radically polymerizable
monomer, and wherein the first and second radically
curable compounds are the same or different.

For an easy understanding of the present inven-
tion, the essential features and representative embodi-

25 ments of the present invention are enumerated below.



tion, the essential features and representative enbodi- 25 nents of the
present invention are enunerated below. 15 The first representative

enbodi ment of the present invention consists in: a coated granul ar curing
agent, which is for use in curing at least one first radically curable
conmpound - sel ected fromthe group consisting of 5 a radically curable resin
and a radically polynerizable nonomer and WAi ch conprises an organic
peroxi de granu- |e, wherein the organi ¢ peroxi de granule has an entire
surface thereof coated;wt er of a cured resin derived fromat | east
one second radically ctf@b ériﬁ %%Hﬁ%ﬁﬁﬂthFEEtéﬂbPﬁbﬁ?Pﬁeoéréﬁﬁ eassestti ng

of a radi- cally gur %Q£ eSéHSan a, radical I¥ Qol neri zabl e nononer, and
wherein the first and second radrcal t§° 2urapFedc BHHGE SHEiPHe 2g8RAE , or

different. The segond,repr n [ odi nent of
i nvention consists in: gﬁ gﬁ%h%géb% t- n?&?%g o%%%s ??goﬁlréﬁnﬁPpéFﬁély(l)

iy e e L

conmpound sel ected fromthe group consisting of a radica

and a 20 redi cal | 20l yoer i ¢ abheabDOOREE n Al % CHAE: BT ©81 vhL: S2RT.(2)

a plurality of granules of a coated granular curing agen e cu abl e
conposi tion (1), mdreomer and which comprises an organic perox1de granu-
le, wherein the organic peroxide granule has an entire

surface thereof coated with a layer of a cured resin

~

dérived from at least one second radically curable
10 compound selected from the group consisting of a radi-
cally curable resin and a radically polymerizable
monomer, and wherein the first and second radically
curable compounds are the same or different.
The second representative embodiment of the pres-
15 ent invention consists in: an anchor bolt-fixing compo-
sition, comprising:
(1) a curable composition comprising at least one
first radically curable compound selected from the
group consisting of a radically curable resin and a
20 radically polymerizable monomer, and a cure accelera-
tor; and
(2) a plurality of granules of a coated granular
curing agent for the curable composition (1), the
granular curing agent comprising an organic peroxide

25 granule, wherein the organic peroxide granule has an



granul ar curing agent conprising an organi c peroxide 25 granul e, wherein
the organic peroxide granule has an 16 entire surface thereof coated with
a layer of a cured resin derived fromat |east one second radically cur-
abl e compound sel ected fromthe group consisting of a radically curable
resin and a radically polynerizable 5 nononer, wherein the first and
second radically curable: conpounds are the1§ane or different. The third
representative enbodi nent of the present |nvent|on consists in: a method
for producing an anchor 10_bolt- ixing 05|t|on as _nmenti oned above as

the second repres@ntaf FvEYEABGRi FBRFSB ﬁgegéﬁp ?n&éﬁertpéha\ﬂﬂaaﬁ n

the first and sequg gaglcallﬁ gurabl co ounds are the sane, whic
conprises mxing a cur--ant e conp 8@|? ohaGfi CRei SeFRNg §?§&6@§1W'&HFG f orm

and 15 which conp Se t aIIy urabl e conpound ;| sel ected
from the group cd%%?%tlﬁépéggg ?% ?%% ? £ ?egFBBPn 815t988|8§lﬁy

pol yneri zabl e nONOIR! +57 AR - SHIE A erato lural it rganic
per oxi de granul es, toF?hgge% %orn1ag%géeéﬁgfgarggreagég gVﬁe%ﬁZPHE
entire surface ofp&ashepf the organi ¢ peroxide granul es, wherein the cured
resinis derived fromthe radically curable conpound contained in the

curabl e conposition. wherein the first and second radically curable
compounds are the same or different.
The third representative embodiment of the present
invention consists in: a method for producing an anchor
10 bolt-fixing composition as mentioned above as the
second representative embodiment of the present inven-
tion, wherein the first and second radically curable
compounds are the same, which comprises mixing a cur-
able composition, which is in a viscous liquid form and
15 which comprises at least one radically curable compound
selected from the group consisting of a radically
curable resin and a radically polymerizable monomer,
and a cure accelerator, with a plurality of organic
peroxide granules, to thereby form a layer of a cured
20 resin on the entire surface of each of the organic
peroxide granules, wherein the cured resin is derived
from the radically curable compound contained in the
curable composition.
Examples of organic peroxides used in the coated

25 granular curing agent of the present invention include



Exanpl es of organic peroxides used in the coated 25 granular curing agent
of the present invention include 17 hydroperoxides, such as cumene
hydr oper oxi de; dial kyl peroxides, such as dicunyl peroxide; diacyl

peroxi des, such as benzoyl peroxide; ketone peroxides, such as nethyl

et hyl ketone peroxide; oxycarbonates, such as 5 bis(4-t-butylcyclohexyl)
per oxycar bonat e; peroxyketals, such as 1,11di-t-butyl peroxycycl ohexanone;
and perox- yesters, such as t-butyl peroxybenzoate. Anong the

above-mentioned organi c peroxides, benzoyl peroxide is prefer-ably used
because it can bgh iﬁ%?%goﬁi ﬁseaE%C%nﬂslﬁugﬁﬂﬁbhygrgﬁeépﬁéﬁ?Fc@ﬂ@ﬁ§yl

O gan ¢ por oxi A& B SHTES 4T 100 ik DY BELTBSFRUSAET oRLoPHY Berpeinss,

. . S
organi c peroxide granul e us

Vari ous forms, sugh 9% SRerl SfChRte! | slal P S5 bR GhGBRE

various forms, such as a spher nd-an ef |

Cir Tace ther oof . Tho hr el T pey el Ge o SR CAn CACRR AP B BYCR “20

surface thereof. The ‘organi'c peroxide granul & can ai'n _

met hod conpri si n%ﬂdﬂi%@f&@}@ﬁéﬁ&ﬁf% .ng%%Pb?H t&a?oggﬁﬁk?kg%gﬁg‘f”d

(such as cal cium carbonate, calcium sulfate or”the i ke) sb tha he

organi ¢ peroxi de @aaficesd rafi-oni 4 - Bley I estbk Py c IbKEKESoRECOBRS HLRBLL
yesters, such as t-butyl peroxybenzoate. Among the
above-mentioned organic peroxides, benzoyl peroxide is

E } preferably used because it can be handled with ease and

10 exhibits excellent curing performance at room tempera-

ture.

With respect to the configuration of the organic
peroxide granule used in the present invention, there
is no particular limitation. The organic peroxide

15 granule may be used in various forms, such as a sphere
and an ellipsoid. Also, the organic peroxide granule
may have a plurality of concavo-convex portions on the
surface thereof.

The organic peroxide granule can be obtained by a

20 method comprising diluting an organic peroxide with an
inorganic compound (such as calcium carbonate, calcium
sulfate or the like) so that the organic peroxide
concentration in the resultant mixture becomes from 1

to 95 % by weight, and shaping the mixture to a granu-

25 le. From the viewpoint of safety in handling, the



to 95 % by weight, and shaping the m xture to a granu- 25 le. Fromthe

vi ewpoi nt of safety in handling, the 18 concentration of the organic
peroxide in the m xture is preferably 50 %or |ess by weight, based on the
wei ght of the m xture. Wth respect to the nethod for producing an organ-
5 is peroxide granule, there is no particular limtation. An organic
peroxi de granule nmay be produced by, for exdfple, (a) a nethod which
conprises applying a ne- chanical pressure to a powdery organi c peroxide
diluted wth an inorganic conpound or a wet mass of a powdery 10 organic

peroxi de di |l uted PPATRATPROPGaRic tEEnpEaAa1Ct Berorddeby ns e mtiketymwdey v

organi ¢ peroxide;_(h) a thad whi ch conprises adding a shaping agent and
water to a pomdeP%e%Fﬁgﬁgg ggrdxpaegﬁFFHggdwﬁFﬂﬁtanbPﬁ@ﬂgéﬁﬁdﬂmtdﬁﬁéﬁﬁd to

obtain a slurry, ggdtﬁgyhggt&gﬁ obt ai ned 15 slurry; (c) a nmethod which
conprises spraying a liqui Shapi ng agent on a powdery organi c peroxide

or gani ¢ per oxi de: or (B norRed W ch S Beoh P Eet Al A T EhdTgen-
Conponsa" 03" obeafSPMEPEIaROREEARILE SREEH, 96 AL WLER MRt 0SS
clay-1ike mxtureahnboganher peabxgaangtasuby Aagr BAUprbakibag BRCchicdg
example, (a) a method which comprises applying a me-
chanical pressure to a powdery organic peroxide diluted
with an inorganic compound or a wet mass of a powdery
10 organic peroxide diluted with an inorganic compound, to
thereby shape the powdery organic peroxide; (b) a
method which comprises adding a shaping agent and water
to a powdery organic peroxide diluted with an inorganic
compound to obtain a slurry, and drying the obtained
15 slurry; (c) a method which comprises spraying a liquid
shaping agent on a powdery organic peroxide diluted
with an inorganic compound to thereby cause agglomera-
tion of the organic peroxide; or (d) a method which
comprises adding water and a shaping agent to a powdery
20 organic peroxide diluted with an inorganic compound to
obtain a clay-like mixture, and shaping the obtained
clay-like mixture into spherical granules by a granu-
lating machine.

In the above-mentioned method (a), an organic

25 peroxide is shaped into a granule without using a



I'n the above-nentioned method (a), an organic 25 peroxide is shaped into a
granul e without using a 19 shaping agent. In the above-mentioned nethods
(b), (c) and (d), a shaping agent is used. Exanples of shaping agents

whi ch can be used in the nethods (b), (c) and (d) 5 include cellul ose

derivatives, such as carboxynet hyl celluloig, met hyl cel |l ul ose,
m crocrystalline cellulose (manufactured a sol d under the trade nane of

"AVI CEL" by Asahi Chem cal Industry, Co., LTD, Japan), gum ar abic, guar

um and | ocust be in; polyvi- 10 nyl alcohol (PVA); and
gtarches, such aségﬁgFo EQQ%QE; anyl opectin. Anong the above-nenti oned

shapi ng agents, car boxynehbykp66 LHEH%%?QH%&;{@@SL 2Byt (RS2 b ey 2

starches (such as anyl ose and amnylopectin) are p

have an excel | entsdgphidagbhti t ¥, usda. ang ang1carak! Eh\%}:tigﬁr g‘p%%t%”

organi ¢ peroxide granul e having excell ent shape retenti arches (such
as anyl ose and amwi@mecéhn&eaﬁgegspgctgglMepﬁgggrggg,.bggaggg Q@gy can be

handl ed with ease and are capable of inparting sufficient nechani'cal
strength t® an 20imrhade ccpelokbde geapubeivesbsatR Ast BErgbaPmkdhyihape
in the above-nentioned anchor bolt-fixing capsul e which conprises a casing
and the above- rerg¢bhetbsecheethpl tcelinlageconposotirpatdispasedeinutibge
casing, wherein t{ﬁ;nufactured and sold under the trade name of "AVICEL"
by Asahi Chemical Industry, Co., LTD, Japan), gum
! arabic, guar gum and locust bean gum; gelatin; polyvi-
i0 - nyl alcohol (PVA); and starches, such as amylose and
amylopectin. Among the above-mentioned shaping agents,
carboxymethyl cellulose, guar gum, locust bean gum,
starches (such as amylose and amylopectin) are pre-
ferred because they have an excellent shaping ability,
15 and are capable of forming an organic peroxide granule
having excellent shape retentivity. Starches (such as
amylose and amylopectin) are especially preferred
because they can be handled with ease and are capable
of imparting sufficient mechanical strength to an
20 organic peroxide granule to maintain the granular shape
in the above-mentioned anchor bolt-fixing capsule which
comprises a casing and the above-mentioned anchor bolt-
fixing composition disposed in the casing, wherein the

anchor bolt-fixing composition comprises a curable

25 composition (1) and a plurality of granules (2) of the



anchor bolt-fixing conposition conprises a curable 25 conposition (1) and a
plurality of granules (2) of the 20 coated granule curing agent of the
present invention. Wth respect to the anount of the shapi ng agent used
for the preparation of the organic peroxide gran- ules, it is preferred
that the shaping agent be used in 5 an anount of fron10 1 %to 20 % by

wei ght, nore prefer- ably from1 to 15 % by2Rei ght, based on the wei ght of
the organic peroxide. Wth respect to the dianeter of the organic perox-

ide granule, it is g%eferred Ehat t he organlc peroxide 10 granule have a
di aneter of from 0°8 hth §6°1816 FHF (e Sﬁtopﬁaﬁpé PEPERNEe igvamiliorhavi ng

a dianeter of smaller % gn OSSeg¥1 %E 0 obtain a coated granul ar
curing agent, it is di FHeuFEsPs brggk ﬁea88P8|n83 tBBafBaPdren@gsntcur i ng

whi ch’ al L Lo
agent, ich al so,hag @o?”@h é?egégggggn o?ytgﬁl%%égg%%;pgaaﬁ&ép|gr@@rab|e

Therefore, in this case anger suc

resin and/or the §adkcal by ol yspeizahl engenemer o ngénugg ebhetagherly

cured. On the other hand, whenh an organic perOX| e gr
di anet er of Iargeanzam@@ﬁﬂ 4b sPuhSoused tg eptaip awﬁgag %Ognular curing
3 pf oducti Fdcess

agent, disadvantages are likely to be caused durin
of the above- nentabhedfamehdrtbols- 5fb%lﬁgl§ﬁ@§ubgseé|éHS%ﬁéthggbxtSBQted,
when the pro-
the organic peroxide.
With respect to the diameter of the organic perox-
f;) ide granule, it is preferred that the organic peroxide
10 granule have a diameter of from 0.5 mm to 15.0 mm.
When an organic peroxide granule having a diameter of
smaller than 0.5 mm is used to obtain a coated granular
curing agent, it is difficult to break the obtained
coated granular curing agent, which also has a small
15 diameter, by stirring or the like. Therefore, in this
case, there is a danger such that the radically curable
resin and/or the radically polymerizable monomer cannot
be satisfactorily cured. On the other hand, when an
organic peroxide granule having a diameter of larger
20 than 15 mm is used to obtain a coated granular curing
agent, disadvantages are likely to be caused during the
production process of the above-mentioned anchor bolt-
fixing capsule. Illustratively stated, when the pro-

duction process of the anchor bolt-fixing capsule

25 includes an operation of adding a plurality of granules



duction process of the anchor bolt-fixing capsule 25 includes an operation
of adding a plurality of granules 21 (2) of the coated granular curing
agent to the curable conposition (1) which is contained in a casing, so as
to obtain the anchor bolt-fixing conposition accommp- dated in the casing,
a bridging is likely to occur, 5 during charging of the granules of the
curing agent to the casing, in the casing & a position higher than the
bottom of the casing by the aggloneration of the gran- ules of the curing

agent or the agglgggration of a mxture of the granules of the curing agent
and an 10 aggregaté) 85 th&t “ORdeGr SFared agF e nsuEasy tagentthe cutable

m xture of the grgn%les. f, thz %urgn% agent and  aggregate cannot be packed
fully to the bottom BPEREO cadi ngPiAlsdS WRet 3iRE D idd @ (Ga6H Nt 0 s A f

the anchor bolt-f{jxi psul e includes.an qperation of 15 charging an
anchor boIt-fixingbcéﬁgggﬁtigﬁ &6 Pfsgﬁé%_FﬁngHo€8599ﬁﬁﬁiﬂ&i%%?%%M%hts

(1) and (2), whic .he p d in,adwance, .to.a cgsing, the sane
probl em as nentigﬁggéaégvgﬂfsEﬁggéﬁy 0P5aE %nguﬁﬁn&lgﬁgﬁgﬁ%QOQHUQ¢m
conposition into §heisaskA t her o] ' far di spersing the

granul es of the curi%\géageﬁtrgilﬂr'\l5 ?%etg%rpﬁéggéégoggtgb% CHF % 398 orte

ggeferred that toeedtasehg! oh the eRIAALCaRELOPLAS +ILAMMLIGHRS ThAN thdt O
mm
bottom of the casing by the agglomeration of the gran-

ules of the curing agent or the agglomeration of a
mixture of the granules of the curing agent and an

10 - aggregate, so that the granules of the curing agent or
the mixture of the granules of the curing agent and
aggregate cannot be packed fully to the bottom of the
casing. Also, when the production process of the
anchor bolt-fixing capsule includes an operation of

15 charging an anchor bolt-fixing composition comprising
the above-mentioned components (1) and (2), which has
been prepared in advance, to a casing, the same problem
as mentioned above is likely to occur during charging
of the composition into the casing. Further, for uni-

20 formly dispersing the granules of the curing agent in
the curing composition (1), it is more preferred that
the diameter of the organic peroxide granule be from 1
to 10 mm.

In the present invention, when the organic perox-

25 ide granule has an elliptical Cross-section, the



In the present invention, when the organic perox- 25 ide granule has an
elliptical cross-section, the 22 diameter of such a granule is defined as
the average value of the long axis and the short axis of the cross-
section of the granule. \Wen the organic granule has a plurality of
concavo-convex portions on the surface 5 thereof, the diameter of such a
granule is defined as the dianeter of a sp@@re having the same vol une as
that of the granule having a plurality of concavo-convex portions, in

| cal cu- a. known nmethod. 10 Wth
r@gggczhfovagngtgén%€ﬁe E%SSrZSnPEaBB}SXlslSﬁfdPSEuEE tEﬁePéeﬁ§9ﬁol
t lar limt r anyl abl.e by mechani cal
tirring by & hammereartl fhori8ia’ PRkd 30Y; fboT pR®Sr ot SYcbe cross

11115 opersonichivever, %Pgnmgakagﬁegf FhRoPEO3RGt 4° BRG0P Ay

curing agent conprising the orga per oxi granu

the tinme of dlSFﬁié&&&h{peogr@@Hé§§o(g%n9£x Egrgggkgd gr%ﬁglar curlng

®§®m xture
agent in the curable conposition (1), or tinme o arglng
of the gradul es (2ewdof hetl2d &iﬁméﬂbﬁr@ﬁuéaéhcﬁrbPQnéQé”RsaﬁngHSdQEQ”U|es

r bolt-fixin capsu
Ther of or o 1T 1 & reciiramekaiass Lheofingnsl Navpas obhebodhanih o iavioashseak
strength of 150!§é(¥gzcgranule having a plurality of concavo-convex
portions, in which the volume of the granule is calcu-
Ty lated by a known method.
10 With respect to the strength of the organic perox-
ide granule, there is no particular limitation as long
as the granule is breakable by mechanical stirring by a
hammer drill or the like at the time of the anchor
bolt-fixing operation. However, the breakage of the
15 coated granular curing agent comprising the organic
peroxide granule should be avoided at the time of
dispersing the granules (2) of the coated granular
curing agent in the curable composition (1), or at the
time of charging a mixture of the granules (2) of the
20 coated granular curing agent and the granules of an
aggregate into a casing for an anchor bolt-fixing
capsule. Therefore, it is preferred that the organic
peroxide granule have a break strength of 150 gf/cm2 or

more, more preferably 1 kgf/cm2 Oor more. However, when

25 the organic peroxide granule has extremely high break



nore preferably 1 kgf/cnR or nore. However, when 25 the organic
gg;gkide grgnule hasyextrgnely hi gh break 23 strength, the coated granul ar
curing agent obtained using such an organic peroxide granul e cannot be
broken by mechanical stirring at the tinme of the anchor bolt- fixing
operation. Therefore, it is preferred that the 5 break strength of the
organi ¢ peroxi de granul e does not exceed 260 kgf /cn2. The formation of the
| ayer of a cured resin on an entire surface of the organic peroxide

whi ch Ny | rived from.at | east one_second radi 10

ggﬁrylghrab:g coﬁ%gﬁgaégéregbgdgﬁF%ﬁ?tﬁgaﬁP&Eﬁ'EEﬁépgtﬁggﬂ%;ﬂbE?ifﬁﬁcglLg
i dy a1 radi I .aer | noner . _can be condyc
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ture of the seconﬂyr@é&ﬁéﬁk&aQUg%@k?;ﬁ@”EQP?ﬂe W@hgho%St%%a%%%ﬂgéiﬁg -

organic peroxide to forma cured resin, Ww a cure accelerator I ent

tenperature (fronfiabeytop@r&tionabophe3B6)le, and §EibEE§grE@%'€ﬁ§£t€Hg

m xture. After the above-nentioned operation, the organic peroxi granul e

having an &ntire stedlacet2éngher e6f theabedan Ehpbbexkaxehrahud eCWoed el n
(i.e., the coated granul ar agent gf the present invention) is taken out
fromthe m xture e¥fced@d 3@eokdframdical |y curable conpound with the cure

accelerator. |f de- _ _
The formation of the layer of a cured resin on an
entire surface of the organic peroxide granule, which
(o cured resin is derived from at least one second radi-
10 cally curable compound selected from the group consist-
ing of a radically curable resin and a radically polym-
erizable monomer, can be conducted by a method compris-
ing: immersing the organic peroxide granule in a mix-
ture of the second radically curable compound, which
15 reacts with the organic peroxide to form a cured resin,
with a cure accelerator at ambient temperature (from
about 20 °C to about 30 °C); and stirring the resultant
mixture. After the above-mentioned operation, the
organic peroxide granule having an entire surface
20 thereof coated with the layer of a cured resin (i.e.,
the coated granular agent of the present invention) is
taken out from the mixture of the second radically
curable compound with the cure accelerator. If de-
sired, the obtained coated granular curing agent taken

25 out from the above-mentioned mixture may be washed with



sired, the obtained coated granul ar curing agent taken 25 out fromthe
above-nenti oned m xture may be washed with 24 acetone or the like. In the
present invention, as already nentioned above, a "first radically curable
conpound” neans at |east one radically curable conpound selected fromthe
5 group consisting of a radically curable re5|n and a radically

pol yneri zabl e nmononer, which is to be cured: 4usmg the coated granul ar
curing agent of the present i nvention, and as nentioned above, a "second

radically curablg " ans, at | east one radically curable 10
conpound sel ect edf ggﬁgg 9 FgﬁpT%EﬁS|sting of aradi- cally curable resin

and a radically polyneghzgg e t, which is used for. formng the | ayer
of a cured resin of the co%tgﬁgggggﬁ AY<LiF PRy SﬁeﬁgrSPth@eﬁFég“%Qu

invention. Furthegpods ahreagdy gepg b first. and the second
radically curable c%npounds n agﬁggl ngMg?b% & anm8 ﬁﬁ &s 34t

radi cal |y curablelé@§tn@meeﬁ§@1§£11¥CbG9aS§B QSmbBQﬁﬁeQQ?QEE&S”%%%ma%he

either a first or a second radical curabl e conpound, i nclude an epoxy 20
acrylate resin, agpolyestesia@tiygadbe &ephdicall@céybhsleUrethangesin and

an unsaturated polyester resin. Wth respect to the epoxy acrylate resin,
reference can beradtealby polymesanhpile] e Exanbmed, JaRasesSesPabeBt cured
using the coated granular curing agent of the present
invention, and as mentioned above, a "second radically
i curable compound" means at least one radically curable
10 compound selected from the group consisting of a radi-
cally curable resin and a radically polymerizable
monomer, which is used for forming the layer of a cured
resin of the coated granular curing agent of the pres-
ent invention. Further, as already mentioned above,
15 the first and the second radically curable compounds
may be the same or different.
Examples of radically curable resins, each of
which can be independently used as either a first or a
second radically curable compound, include an €pOoxy
20 acrylate resin, a polyester acrylate resin, an acrylic
urethane resin and an unsaturated polyester resin.
With respect to the epoxy acrylate resin, reference can
be made to, for example, Examined Japanese Patent
Application Publication No. 62-037076. With respect to

25 the polyester acrylate resin, reference can be made to,



Application Publication No. 62-037076. Wth respect to 25 the pol yester
acrylate resin, reference can be made to, 25 for exanple, Exam ned
Japanese Patent Application Publication No. 5-085720. Wth respect to the
acrylic wurethane resin, reference can be nmade to, for exanple, Exam ned
Japanese Patent Application Publication No. 5 5 085719. Wth respect to the
unsat urated polyester resin, reference can2be made to, for exanple,

Exam ned Japanese Patent Application Publication No. 38-12863. Exanples of
radi cal ly polynerizabl e nononers, each _of which can be independently used
as either a first 9t ©i®"P1§ sE¥eRi rddreRrPgseuPabretcdRPSERationc] ude

mul tifunc tional oxylic esters. i fic exanples of radi- cally

pol ymeri zabl e nongﬁégécgké?ﬂdgoetaypgﬁZEbycowltBiﬁ%FHQEFyFQtébenﬁﬁﬁw9ﬁC

met hacryl ate, 2-hyd h .Jret hacryl ate, benzyl t hacryl ate,
phenoxyet hyl et ha %gﬁ%gélg%éfggi5?%?¥%ﬂ%8|988|g%iﬂg$ﬁa59yl£P€,example,
triethylene- glycglafinBihagsy , - but vyl ene col _djnetha- crylate,
tri met hyl ol propane ?rinethacéy+§%§,P%F%%?hé¥pfl ?gﬁf%,PFégES?ﬁ§Pn ©. 5-

met hacryl age, but@gedi®l dj 5 ,
2-bis[4-(nethacry|oxydiethogﬁégﬁiigé%%agg %?%g%ﬁ%?t%éag??e%ﬂ%yﬁﬁﬁ?Foned

above, the formatiesi®f #deerdryercoh BeCHLLS £8§!HoPne%Q§ £0U 1 EgaRYhLgCe
of the organic peroxide granule, which cured resinis errved
Japanese Patent Application Publication No. 38-12863.
Examples of radically polymerizable monomers, each
€>} of which can be independently used as either a first or
10 - a8 second radically curable compound, include multifunc-
tional carboxylic esters. Specific examples of radi-
cally polymerizable monomers include ethyleneglycol
dimethacrylate, n-butyl methacrylate, 2-hydroxyethyl
methacrylate, benzyl methacrylate, phenoxyethyl metha-
15 crylate, diethyleneglycol dimethacrylate, triethylene-
glycol dimethacrylate, 1,4-butyleneglycol dimetha-
crylate, trimethylolpropane trimethacrylate, dimethyl
maleate, isobornyl methacrylate, butanediol dimetha-
crylate, and 2,2—bis[4—(methacryloxydiethoxy)phenyl]—
20 propane.

As already mentioned above, the formation of the
layer of a cured resin on the entire surface of the
organic peroxide granule, which cured resin is derived
from the second radically curable compound, can be

25 conducted by a method comprising: immersing the organic



fromthe second radically curable conpound, can be 25 conducted by a method
conprising: imersing the organic 26 peroxide granule in a mxture of the
second radically curable conmpound with a cure accelerator at ambient
tenperature (fromabout 20 C to about 30 Q) ; and stirring the resultant

m xture. Wth respect to the 5 amount of the second radically curable
conpound used in imersing the organic per@ﬁlde granule in the second

. . . q
|y curable resin for the purpose of fornlng the layer of a cure
:2g:ﬁaltﬁere isn when the anount of

’ ; Pé&%bgu 9 n]ta_ i; §u Ognﬁﬁﬁ SPCOopScFipsldcally
the second radicalf goﬁﬁoﬁnﬁ F t6&o A t o e of
| mpossi bl e to f0é5}5999|é¥ﬁ50 ere?ggeg Eﬁ%gnaggFgFgFEEEI%%aPmPH€“§écond

t he organi c peroxide granule ore

dically curabl ecgppe e d n,amunt _of 10 ht. or
Lgrg baged on 15tthe ﬁg?gﬁ§ 8fy§ﬁea%?§gn?? pgr%Qlae B? #ﬁ C)WVgﬁdrespect

to the cure accel etaipinySeslei RebhraAboyexTEALI ON S?'tH‘ V\%H@%&“ h‘;gsecond
radically curable conmpound with the cure acce era Pu

used for f®rning aheuhayer ohe ascused f§§i8a1199c§§gﬁlgo ?HP?uﬁSCE grator
as used in the above-nentioned curable conposition (1) o e anc

bolt-fixing conposmm¢x$un@nyh@eoﬁ@@mngeﬁerahgdéuggghgpeointQgecgégond
accelerator which is used in the above-nmentioned m xture for form
radically curable resin for the purpose of forming the

layer of a cured resin, there is no particular limita-

tion. . However, when the amount of the second radically
10 - curable compound is too small, it becomes impossible to

form the layer of a cured resin on the entire surface

of the organic peroxide granule. Therefore, it is

preferred that the second radically curable compound be

used in an amount of 100 % by weight or more, based on
15 the weight of the organic peroxide granule.

With respect to the cure accelerator used in the
above-mentioned mixture of the second radically curable
compound with the cure accelerator, which mixture is
used for forming the layer of a cured resin, the same

20 cure accelerator as used in the above-mentioned curable
composition (1) of the anchor bolt-fixing composition
may be employed. The function of the cure accelerator
which is used in the above-mentioned mixture for form-
ing the layer of a cured resin is to facilitate the

25 curing of the second radically curable compound on the



ing the layer of a cured resinis to facilitate the 25 curing of the second
radi cal |y curabl e conmpound on the 27 surface of the organic peroxide
granule, to thereby forma layer of a cured resin on the entire surface of
t he organi c peroxide granul e. Exanples of cure accel- erators include
aromatic anilines, such as NN-dinethy 5 laniline, N Ndiethylaniline,

N, N- di met hyl - p-t ol ui di ne, N, N-di hydr oxypr oyl - p-tol ui di ne, N,

N- di hydr oxyet hyl - p- tol ui di ne; netalllc soaps, such as cobalt napht henat e;

and chel ate conpoundf such as vanad acetyl ace tonate. Wth respect to
the amount of the®8hf&cGcRél ¢ ﬁoorgé éFoPeﬁgéad?ngfﬁéuéﬁov§9n§ﬁ?F6H§d

m xture, there is Qaitlcglg% imtation. ﬁ iis preferred that
the cure acceleraf be used i iafl SHbG tISFlFr8ﬂ15 ? ePBlﬁe%?H§fﬂ€PgﬁF
nore preferably f base he tatal ht _of
the second radi %aéﬁ?a %g%ﬁﬁpo% 8“%%8 th %ﬂ? €3ct IEPﬁFocheﬁfth

respect to the tr@§§9§§§ Phcibige Q?Mﬁ% HFQ&h?fﬁgeéayguc fa8 fULeY; %hnLit

is preferred that the thickness o yer be as as possi

that the coated gramul Ae CUi MOdBGERT14818PhE (R, HAYEnEeR)1 LA RLc
peroxi de content, and that, when tﬁ2§ coéted granul ar cur g Baggﬁgggg %Sed

in the anchor baﬁINidﬁhy&ké&W®f6pilOﬁvtéhﬁl@ﬂﬁéedNQﬁﬁ@ﬂﬁﬁér89§égﬂylagent
can be easily broken by the action of an anchor
toluidine; metallic soaps, such as cobalt naphthenate;
and chelate compounds, such as vanadyl acetylace-

_} tonate. With respect to the amount of the cure accel-

-

10 - erator used in the above-mentioned mixture, there is no
particular limitation. However, it is preferred that
the cure accelerator be used in an amount of from 0.1
to 5 % by weight, more preferably from 0.2 to 3 % by
weight, based on the total weight of the second radi-
15 cally curable compound and the cure accelerator.

With respect to the thickness of the above-
mentioned layer of a cured resin, it is preferred that
the thickness of the layer be as small as possible so
that the coated granular curing agent is able to have a

20 large organic peroxide content, and that, when the
coated granular curing agent is used in the anchor
bolt-fixing composition, the coated granular curing
agent can be easily broken by the action of an anchor
bolt. However, when the thickness of the layer of a

25 cured resin is too small, the handling of the coated



bolt. However, when the thickness of the layer of a 25 cured resin is too
smal |, the handling of the coated 28 granular curing agent becones

di sadvant ageously cunber- sonme. Therefore, it is preferred that the

t hi ckness of the layer of a cured resin be from0.3 %to 40 % nore
preferably from0.3 %to 25 % based on the dianeter of 5 the coated
granul ar curing agent. Hereinbel ow, expl anatdon is nmade with respect to

t he anchor bolt-fixing conposition of the present invention. The anchor

bol t-fixing conposition_of the present 10 invention can be obtained by
i xi ng t he curablgr88H38? S8R REFNCoRFrPEIESy difadviansiageniistyl Iqumharabl e

conpound and t he acgelerator wi,th a plurality of granules (2) of the
coated granul ar c%gﬁgg aggﬁfeoPthel pﬁésgﬁﬁfﬁﬁﬁﬁﬁiQEit\Mﬂﬁ%ﬁﬁ%éﬁﬂ?ss of

granul ar curing agggt, agea,l L,0f _a.cured resi erjved fromthe
second radically cur aé?ggcéﬁpgu%g\?ﬁi ch>rg %]ﬁ‘e f§8ﬁ'e%a Gr i éreMeT® om

the first radical ognd. oIt i scpreferred that the anchor
b¥ef€£§9hgf§9 gng. ol Lol $5Pk .%asg%npgiﬁhﬁhglipﬁﬁﬁgégfzo

bolt-fixing conpo- sition t he present i nventi on
(2) of thescoatedtgéaaééﬁédCﬁféﬂglggeEBrkggan@HQunt of fromO0.5to 20 %
15 % iQ

by weight, nore preferably from2 to by weight, in ternms of the
wei ght percentage of hbfeongant®, PekPXhA8i1BASed ARaLNG 1 \WRI gl ot ke cur-
the anchor bolt-fixing composition of the present
invention.
.;; ) The anchor bolt-fixing composition of the present
10 - invention can be obtained by mixing the curable compo-
sition (1) comprising the first radically curable
compound and the cure accelerator with a plurality of
granules (2) of the coated granular curing agent of the
present invention, wherein the granular curing agent
15 has a layer of a cured resin derived from the second
radically curable compound which is the same as or
different from the first radically curable compound.
It is preferred that the anchor bolt-fixing compo-
sition of the present invention contain the granules
20 (2) of the coated granular curing agent in an amount of
from 0.5 to 20 % by weight, more preferably from 2 to
15 % by weight, in terms of the weight percentage of
the organic peroxide, based on the weight of the cur-
able composition (1).

25 In the anchor bolt-fixing composition of the



abl e composition (1). 25 In the anchor bolt-fixing conmposition of the 29
present invention, the coated granular curing agent exhibits an excellent
nobility. Therefore, when the anchor bolt-fixing operation is conducted
using the anchor bolt-fixing conposition of the present inven 5 tion, even
if the granules (2) of the coated granular coating agent have not been
uniformly dispersed in the curable conposit3®n (1), the granules (2) are
caused to be uniformy dispersed in the curable conposition positioned. in

a space between the anchor, bolt and the 10 wall of a hole drilled in a
base by stirring Wt A - RAMTE! @1 1ThG GIREed KEanplai epuring @a@@hci ng

the curing perfor f the curing agent, it is preferred that the
granul es (2) of tﬁ%ﬁgggfghiﬁ%%ﬁﬁ%%l ?%8”— it (é%e?ﬁ?QRﬁﬁcﬁWﬁ@ the

di spersed in the r 0Q- jtion (). The uniformdispersion of the
granules (2) in t%é’?’?lf?g%ﬁgpg&#gél OFSH {° %k are l?é’rﬁ%’rﬁr&fg& sty the

coated granul ar Cun-RG Ak -3 ;i & 1G9 (sition (1) in
respective anounts such that the v Iﬁﬁgh rétﬁgﬁ)(%fé;%y%ﬁﬁ#%ﬁy(%ﬂv??Fthe

curabl e compositi @100 elknbegorBe 35a0A%% (2 )l:k 83,33l 8. AS al ready
menti oned above, the first radically curable conpounépuseJﬁ|1Qﬁma% abl e
conposi tion (1) otoathegaaghart bekie hot BeesORPATAAY ofi 4 LBt he
curable composition (1), the granules (2) are caused to
be uniformly dispersed in the curable composition
; i positioned in a space between the anchor bolt and the
10 - wall of a hole drilled in a base by stirring with a
hammer drill or the like. However, for enhancing the
curing performance of the curing agent, it is preferred
that the granules (2) of the coated granular curing
agent (2) be uniformly dispersed in the curable compo-
15 sition (1). The uniform dispersion of the granules (2)
in the curable composition (1) can be achieved by using
the coated granular curing agent and the curable compo-
sition (1) in respective amounts such that the volume
ratio of the granules (2) to the curable composition
20 (1) becomes as close to 1:1 as possible.
As already mentioned above, the first radically
Curable compound used in the curable composition (1) of
the anchor bolt-fixing composition of the present

invention may be the same as or different from the

25 second radically curable compound used for forming the



invention may be the same as or different fromthe 25 second radically
curabl e conpound used for formng the 30 l|ayer of a cured resin of the
coated granular curing agent. However, as a first radically curable
conpound, it is preferred to use an epoxy acrylate resin, a polyester
acrylate resin and an acrylic urethane resin, 5 because each of these
conpounds not only can be advan- tageously G@bd for achieving the excellent
fixing ability of the anchor bolt-fixing conp05|t|on but al so has

| lent lowte ur urabi ity and | ent | kali -resistance. 10
?ng ngntloned aggggggag%a%cﬁPge éﬁépapgx%§§ EQQ¥9 I%ﬁ?ﬂh%ﬁﬁ(?uriﬁgthe
t 1 ame ccelerator n the mxture
ggggﬁglrggpcgl?y % gggle Hg% %Sghdg £h %ﬁ?tcﬁ? l?@&ﬁ?éﬁ?ﬁﬂbtﬁ@fQﬂPQﬂ?&;we
ed for for h f ed.r |n of t coat.e ranul a
Lﬁrlﬁz agent, caghgglﬁsgr5@¥ﬁgegufg ngcg eg £0 agrgég % FSHE et abl e

conposi tion (1) fg61ybbecpusposeath £a8tHObLLNG! BR-GULE Lake ol he anchor
borP fixing gonpo§|t¥on gf the§p?esent |nvent|oR %f?ﬁl respec o the ™

amount of 6he CurBeﬁﬁﬁgéEéabHroflthé§e2@0@86ﬁﬁagegokhahl§h%a Uk advan—
accel erator be used in an anmount of from to 5 % by Wweight, nore

preferably fron1ﬂa@e@osBy@&bgdmeogh&chbé&@ﬂgoﬁhéhéx&@&@&htOE1&E%g curable

conposition (1). Wien the anount of the cure
ability of the anchor bolt- fixing composition, but also
has excellent low-temperature curability and excellent
alkali. resistance.

10 - As mentioned above, as a cure accelerator used in
the curable composition (1), the same cure accelerator
as used in the mixture of the second radically curable
compound with the cure accelerator, which mixture is
used for forming the layer of a cured resin of the

15 coated granular curing agent, can be used. The cure
accelerator is used in the curable composition (1) for
the purpbse of controlling the cure rate of the anchor
bolt-fixing composition of the present invention. With
respect to the amount of the cure accelerator, it is

20 preferred that the cure accelerator be used in an
amount of from 0.1 to 5 % by weight, more preferably
from 0.2 to 3 % by weight, based on the weight of the
curable composition (1). When the amount of the cure

accelerator is less than 0.1 $ by weight, the curing

25 rate of the radically curable compound becomes too low.



accelerator is less than 0.1 % by weight, the curing 25 rate of the

radi cal |y curabl e conmpound becones too low. 31 1In this instance,
especially when the anchor bolt- fixing conposition is used at a
tenperature |ower than roomtenperature, there is a danger such that the
curing of the radically curable conpound does not 5 proceed to a
satisfactory |level. Wien-the anmount of the3ture accel erator exceeds 5 % by
wei ght, the curing rate of the radically curable conpound becones too.
high. In this instance, there is a danger such that the anchor bolt-fixing
operation cannot W& ¥iHF shesitanee 10espeehal &xt vharl yheapndhour brgtef t he
radically curable.., conpound. Further, for preventing occurrence of a non-
cured portion renk fiHg FHRPR. LR chF | ySedrabl @ toRPepBtinESi Aoreadibenng

t he anchor bdtﬁf}ggﬁgtqﬁgration at,_ _a tepperature | ower than room

temperature, it i's pre 15 Terred to cOherdF ThdcR@etintush thetcibe
The r ad cal 1y cural B ot T GOEEy | ANEEe 1 e mE T RE ot 8O S K901

the radically curabl e Tonpound ‘as neas

for deterngning theLduabidid ysa_@:isfé)cﬁf%#fnf)g& g ur ew}l?eer(%o'gl,?% azﬁn{bgpgo%r e

m nutes. Further, 20 for achieving a fTxafTon streéeng

preferred that ththeuntrd idBedferatdr Axdidsdes.o b the presept Lnvention,
t he above-nenti oned curabl e conposition (f%ﬂ%ay ?urfher %onbrlsescgrﬁﬁﬁo-
rate of the radically curable compound becomes too
high. 1In this instance, there is a danger such that
;_’ the anchor bolt-fixing operation cannot be finished due

10 - to the extremely rapid curing of the radically curable
compound. Further, for preventing occurrence of a non-
cured portion remaining in the radically curable com-
pound in conducting the anchor bolt-fixing operation at
a temperature lower than room temperature, it is pre-

15 ferred to control the amount of the cure accelerator
within the above-mentioned range, so that the cure time
of the radically curable compound as measured at 25 °C
according to JIS-K6901 for determining the curability
at room temperature becomes 2 to 60 minutes. Further,

20 for achieving a high fixation strength, it is more
preferred that the cure time be 2 to 45 minutes.

In the present invention, the above-mentioned
curable composition (1) may further comprises a mono-
functional reactive monomer. Examples of monofunction-

25 al reactive monomers include styrene, methyl metha-



functional reactive nononer. Exanples of nonofunction- 25 al reactive
nmononers include styrene, nethyl netha 32 crylate, ethyl methacrylate and
cycl ohexyl acrylate. Each of these nonofunctional reactive nononers can be
used in an anount of preferably from1l to 70 %by weight, nore preferably
from1l to 60 % by weight, based 5 on the meight of the curable conposition
(1). In the anchor bolt-fixing conposition 8f the _present invention, it is
preferred that the above- nentioned curable composition (1) further

conprise an aggregate.. The use of a curable conmposition (1) con 10 "
tarﬁing an agg?gdgg%i?gead%gﬂ¥§g@8%§aFﬁy R&E, aPH PRELORRENdr asdIvilariei ng

i i b j .the.coated.granul ar curi ng agent
Thto Tine parti- el GO EhoRE donoRhRlY bIgs T BRaEE IR PP Rt B D BE  he
or gani ¢ peroxi de &Q@@aigegnigméggtpggtﬁgegégggégéa%gﬂgE;%Egggggn with the

curabl e conposition can be effi- cientty per | £ 6f such an

efficient mxing,ofghpe %ﬁég%fepgf%igef%lhhltgg 8Hfgbpﬁe%§g§§3f§“ 2

(1), it becones possible to achieve a high ardness o Fe i°f %and
a high fixsng perdortRd warget b t-fige apehak1 80Lbmbb XL RY-ROPRGSi tion. As an

aggregate, an inorganic substance, such as an artifi- cial aggregate (e.g.,
magnesi a clinker, gl asenotheedmthot ChoDE-Ai RBhYr 8bmpbONLibA. 8+, tHkl i Ca
stone or marble) :
present invention, it is preferred that the above-
mentioned curable composition (1) further comprise an
Q'= aggregate. The use of a curable composition (1) con-
10 - taining an aggregate is advantageous in that, in the .
anchor bolt-fixing operation, it becomes possible to
break the coated granular curing agent into fine parti-
cles by means of the aggregate, so that the mixing of
the organic peroxide contained in the coated granular
15 curing agent with the curable composition can be effi-
ciently performed. As a result of such an efficient
mixing of the organic peroxide with the curable compo-
sition (1), it becomes possible to achieve a high
hardness of the cured resin and a high fixing perfor-
20 mance of the anchor bolt-fixing composition. As an
aggregate, an inorganic substance, such as an artifi-
cial aggregate (e.g., magnesia clinker, glass or ceram-
ic) or a natural stone (e.g., silica stone or marble)
is generally used; however, an érganic substance, such

25 as a rigid polyvinyl chloride or a rigid plastic, may



is generally used; however, an organic substance, such 25 as a rigid

pol yvinyl chloride or arigid plastic, may 33 also be used. In the present
invention, an aggregate having a relatively large size can be enployed, as
long as it is breakable by the rotary percussion caused by the anchor
bolt in the anchor bolt-fixing operation; 5 however, it is preferred to use
a granul ar aggregate fromthe viewoint of 3§ spersibility of the aggregate
in the curable conposition (1), and ease in operations, such as an _

operation of m xing_the aggregate with the curing agent and an operation
of charging the rggﬁPtgﬁtg%ﬁgnixﬁﬂr&hFopFﬁ§e€ﬁéPﬁ§9 ROTs| AR QEIHARGATS of

an aggregate nmay .approprkatel y,chosen dependin n various, conditions
for the anchor bo ?§%?§i%ggé%§%éy¥%x 98@9&.Flfﬁec§gzgeoﬁmpﬁ€ﬂﬁﬂ4aq%}%&ﬂQm
the anchor bolt igg fixed gn [ the. anchor bolt). Wth respect 15
to the amount of the aggregagg%ggggi§§pgé ef PEE Y hRFT PR 185y raysesd By used
in an anount of fep@ AntARoP08-9+ DY WRLI r eferably from50 to 300
% by weight, based on the me?ght of chrnggggoﬁggéiFﬂéﬁnglfpeﬁa§§9T’ I'n
the presens invenhogaver| desibegreadraddltbVesell BRYUNRE2ddEd. LA e

[ [ ude y ization

curing conmposition (1). Exanples of additives inc a po
inhibitor, a pigfieon, the uiénpyintebsrayspbeaibeii g é@rEﬁEt%Bbreﬁgte
in the curable composition (1), and ease in operations,
such as an operation of mixing the aggregate with the
%i} cﬁring agent and an operation of charging the resultant
10 - mixture to the casing. The size (diameter) of an
aggregate may be appropriately chosen depending on
various conditions for the anchor bolt-fixing operation
(e.g., the size of the hole in which the anchor bolt is
fixed and the size of the anchor bolt). With respect
15 to the amount of the aggregate, it is preferred that
the aggregate be used in an amount of from 1 to 500 %
by weight, more preferably from 50 to 300 % by weight,
based on the weight of curable composition (1).
In the present invention, if desired, an additive
20 may be added to the curing composition (1). Examples
of additives include a polymerization inhibitor, a
pigment, an ultraviolet ray absorber, a surfactant, an
adhesiveness-imparting agent, a filler, a thixotropic
agent (such as a silica powder) and a coloring agent.

25 These additives can be used in such amounts as are



adhesi veness-inparting agent, a filler, a thixotropic agent (such as a
silica powder) and a coloring agent. 25 These additives can be used in such
anounts as are 34 conventionally enployed in the art. The anchor

bol t-fixing conposition of the present invention can be advantageously
produced by a nmethod conprising mxing a curable conposition, whichis in
a 5 viscous liquid formand which conprises |l east one radically curable
conmpound sel ected fromthe group consisting of a radically curable resin

and a radically (AR l.e .mononer nd cure accelerator, with a
plurality of or ga%?b)(’%g‘rt&é?%éq r ant rigosy,ecfomfo £4%yer 10 of a cured resin

on the entire surface gfeagch,of S-t- QL3800 ¢ peroxide granules, wherein
the cured resin is d_er!B\t?e%1 E&%ﬁ%ﬁ) edfrafg'! Cé]j%yccicml?{:gii ezrd’ga};blgg?biﬁi%?iggnt
in the curabl e copposahtiiem, eeby F9, ted 4 _

of the present inventio%_incthe 15 curéﬁ%gg%oﬁﬁ S|t|on.ﬁr:h¥u% Tﬁﬁqéﬁﬁ use
is made of the sasmpradiegl hf=GWRAR e GABIUINDRS NG Jd I Sihiddi i< &
curabl e conpound to be cured by the coated granu- lar curing agent. "Tha

i's, by this nethodiscbubetamsd Fesws R 1M JldmpAN HChAY ﬁg%gffdﬁg[@
conposi tion of 20 the present invention, in which a plurality of granules
(2) of the coatedrgdanalay curabgea@mmpdmhdﬂﬁéHM&&@m&rdmngHg|d¥b@5e

formed in the curable conposition (1),
consisting of a radically curable resin and a radically

polymerizable monomer, and a cure accelerator, with a

R

plurality of organic peroxide granules, to form a layer
10 - of ‘a cured resin on the entire surface of each of the.
organic peroxide granules, wherein the cured resin is
derived from the radically curable compound contained
in the curable composition, thereby forming a coated
granular curing agent of the present invention in the
15 curable composition. 1In this method, use is made of
the same radically curable compound as the first radi-
cally curable compound to be cured by the coated granu-
lar curing agent. That is, by this method, it becomes
possible to obtain an anchor bolt-fixing composition of
20 the present invention, in which a plurality of granules
(2) of the coated granular curing agent of the present
invention are formed in the curable composition (1),
wherein the first and second radically curable com-
pounds are the same, simply by mixing the curable

25 composition comprising a radically curable compound and



wherein the first and second radically curable com pounds are the sane,
sinply by m xing the curable 25 conposition conprising a radically curable
conpound and 35 a cure accelerator with a plurality of the organic
peroxi de granul es. Therefore, this nmethod is very advantageous fromthe
vi ewpoi nt of productivity. Wth respect to a nethod for conducting. the
anchor 5 bolt-fixing operation using the arféhor bolt-fixing conposition
of the present invention, in which each of the granules (2) of the coated
granul ar curing agept,+kSacRE9 into .piheces .and, .sinmultaneously with the
break- age of each granulé, téggﬁpgcg’s%pcc})’f 3 R YgPAited fard el CTHAEEF wi t h
the curabl e conmpogkt-bRablyrafi§hsa . an_be conducted either in a
manner such t hat ?he opergf?on o?'b??%%?%éof%é §PaSur& isht'69 eces

and, simultaneousyanchheblis breakage of i granyl St 1 JHXI Ng the
obtained g pieces with the curing conposﬁ?ﬁ%ﬁl%%S%?1%§F§u%gﬁaﬁé?%d bef ore

the anchor bol t-fiXxi ngweenpoespetiohol & RaHGRM fbRt RoAdlAks nt‘P%i g

anchor bolt is intended to be fixed, or in a manner such {hat 1 he cehor

above- ment Soned opelttfvring opedacied aktiay the anehRer bBOkLlhiitiRg

conposition is charged to the above-nmen 20 tioned hole. In either of the

above manners, bycemeosbtéakagé dhet heeceatedngeanubal €Hr yREcAJRALH B0
the granules (2) of the coated granular curing agent is
broken into pieces and, simultaneously with the break-
age of each granule, the pieces of the granules are

10 - mixed with the curable composition (1), such a method
can be conducted either in a manner such that the
operation of breaking the granules (2) into pieces and,
simultaneously with the breakage of the granules (2),
mixing the obtained pieces with the curing composition

15 (1) is conducted before the anchor bolt-fixing composi-
tion is charged into a hole in which the anchor bolt is
intended to be fixed, or in a manner such that the
above-mentioned operation is cdnducted after the anchor
bolt-fixing composition is charged to the above-men-

20 tioned hole. 1In either of the above manners, by the
breakage of the coated granular curing agent into
pieces and the mixing of the obtained pieces with the
curing composition (1), the active sites of the coated

granular coating agent, which are protected by the

25 layer of the cured resin before the breakage of the



pi eces and the m xing of the obtained pieces with the curing conposition
(1), the active sites of the coated granular coating agent, which are
protected by the 25 | ayer of the cured resin before the breakage of the 36
curing agent, are caused to be contacted with the curable conposition (1).
When t he above-nentioned operation (which conprises breaking the granul es
(2) into pieces and, simultaneously with t Ré breakage of 5 the granul es
(2), mxing the obtained pieces with the curing conposition) is intended

to be conducted bef nchor hol t-f.ixing conpgesition is charged into
the hole, the aﬁ%%giﬁ%n%ggﬁgd %%%rS?FSﬁdcﬁﬁ g& Egﬁ%EEﬁ&? WhED e exanpl e, |
a nmethod in whic L XET .10 ter RY , en the .

above- nent i oned gﬁgﬁg%?gnc§§p€§§?ﬁ?énégh'towgéncgh ugggagﬂmﬁﬂtﬁQR?%wmhor

bolt-fixing comesétsetohsS FRAENCHoh e . th bove- nen-_ tiponed
operation can be conducted %y, forggxg%gF%? SQQEE%HEQ%F% %ﬁ%&gi_%{Qéhafy
percussi on to be Deusesi&yes 1onbhesanchennbelit SwEEh'Fﬁgdbxéﬂﬁﬁ%ié(5¥ ly,

t he anchor bolt-fixing operation using the anchor bol i Xi ng conmposition

of the present ithenjramures be)conduchgdth¥ 8p¥Bthad 'F@e%iscmliyﬁe trnchor
bolt-fixing conposition as such is charged into 20 a hole drilled 1 n a base
materi al by pourigurinrpneempesitadmerisrihyeneaastef ba BoalARtREMR e AR t he

anchor the anchor bolt-fixing composition is charged into the
hole, the above-mentioned operation can be conducted
by, far example, a method in which a mixer is used.

10 - Alternatively, when the above-mentioned operation is .
intended to be conducted after the anchor bolt-fixing
composition is charged into the hole, the above-men-
tioned operation can be conducted by, for example, a
method in which the rotary percussion to be caused by

15 the anchor bolt is utilized.

Specifically, the anchor bolt~fixing operation
using the anchor bolt-fixing composition of the present
invention can be conducted by a method in which the
anchor bolt-fixing composition as such is charged into

20 a hole drilled in a base material by pouring from a
container or by means of a piston pump, and the anchor
bolt is driven into the hole by the rotary percussion
caused by a hammer drill or the like, thereby mechani-

cally stirring the anchor bolt-fixing composition to

25 break the granules (2) of the coated granular curing



bolt is driven into the hole by the rotary percussion caused by a hamer
drill or the like, thereby nechani- cally stirring the anchor bolt-fixing
conposition to 25 break the granules (2) of the coated granular curing 37
agent into pieces and mx the obtained pieces with the curable conposition
(1) simultaneously with the break- age of the granules (2), so that the
radi cally curable conpound is cured. Fbmevé?,.lt is preferred that the 5
anchor bolt-fixing conposition of the present invention be used in an

h bolt-fixing capsule. Wth respect to such an anchor boltifixing
?Qﬁsﬁfe,oit i; ne%%%%gr§“t?h8%eFﬁ§ aREnBLxpshe- PPkphpeeapsarescuiphi $be a

of an-anchor bol tCCRAA &rCaRRSt FEORt | P xAEULCaRE BT L w%hﬁ%ﬁ%rg@sgﬂt
IS S B AL 1. Mo AT Rk
Borposi ti on havi g deny o8 CReed o FohavBE CREh e aRpeRenF =i thAE 'ﬁﬁ'ﬁg;qt s0
the above: fent | ones saei g ema T oe P B het holT Pio besane i B ERREPR (s
no particular 20diusddlivanasnd b8 BS1ENL; £834 NGapSuPL €aKgbL Plepect

tearable by the rotary percussion caused by the anchor

to such an anchor bolt-fixing capsule, it is necessary
that the anchor bolt-fixing capsule comprises a casing
which has a sealed construction and is breakable by the

10 - action of an anchor bolt, and an anchor bolt-fixing
composition of the present invention which is contained
in the casing. By using such an anchor bolt-fixing
capsule containing the anchor bolt-fixing composition
of the present invention, it becomes possible to place

15 an anchor bolt-fixing composition having a desired
composition of each component in the hole, so that
excellent fixation strength can be stably obtained.
With respect to the above-mentioned casing used in the
anchor bolt fixing capsule, there is no particular

20 limitation, as long as the casing is breakable or
tearable by the rotary percussion caused by the anchor
bolt during the anchor bolt-fixing operation and is
capable of preventing the permeation of the first

radically curable compound, cure accelerator and/or

25 monofunctional reactive monomer through the wall of the



bolt during the anchor bolt-fixing operation and is capable of preventing
the perneation of the first radically curable conpound, cure accel erator
and/ or 25 nonofunctional reactive nononmer through the wall of the 38

casing to escape outside of the casing. However, a cylindrical casing nade
of glass, a synthetic resin, a filmof synthetic resin, paper or the liKke,

is general- |y used. The size of the casing3Bs appropriately 5 chosen
dependi ng, for exanple, on the size of the hole drilled in the base. 10
15 20 25 39 BEST FOR CARRYI NG QUT THE | NVENTI ON The present

invention will beUERY i RFHEPBH PHtSEERaPE WrEhCREEBFencHONEVERe 2

foll ow ng Exanpl e nd. Conparative Exanples, _which shoul d not be construed
fandrl?g?ﬁ%a%+%%eﬂ?g?n9§n9?8ﬁ§'Iﬁ FRBETPEIEAGWERS1Bxafpl es

as 5 limting the-scope 0o
and Conparative Exgm e tion.was_nade mﬁ;% re ct to the coated
shaped curing agents é%% txgéﬁgéﬁgrr%%f?ifPQPﬁﬁ @58 SEFFon%SiHe“eral'

accordance with tjhe fQld owHg, nef hod 1 he ease_of handling a coated,
shaped curing ageﬁf 20051 {Re'dadlfig®28°aBbr 8 Yu Yy

5 chosen depending, for example, on the size of the hole

drilled in the base.
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was evaluated as follows. 10 Sanples of a coated, shaped curing agent were
individually allowed to fall by gravity froma height of 1.1 m and vi sual
observa- tion was nmade to see if the sanples were broken or not. 15 From
the results of the observations, evaluation of the ease of handling the
coat ed, shaped curing agent was nmade according to the followng criteria.
0 : no sanples were broken anong the 10 sa es X : one or nore sanples
were broken anong the 20 10 sanples 2) The shel f Ilfe (at room .
tenperature) of an anchor I
a.nmethod in which the nB gf)ﬁo gel ation

of the composition at gniegp sgeaw%n%n@% amesg, Hgggg&%%a 4 lrap this

nunber of days the shelf 4 li1fe (nonths or years anc

bolt-fixing conpaietaii ORpiah egat . 2l N I l.ation
in accordagce afth t he assunpf?gﬁ}%ﬁg? ?ﬁegggr?gglgggﬁg Ega %%k%#dfor

gel ation at 60 Cdsmpesthvaventxifpes, ShRLén! 5h6uok go¥eﬁéscéhs%9%%2 s
tenperature. Exanple 1 [Preparatlon of curable conposition (A-1)] 5 % by
wei ght of & nethaciyleimgtyipe epopy 46 thacCpyeabetl eal8nkwBhch had been
obtai ned by reacting a- bisphenol A type epoxy resin (weight average

mol ecul ar In the following Examples and Comparative Exam-

ples, evaluation was made with respect to the coated,
shaped curing agents and the anchor bolt-fixing compo-
sitions in accordance with the following methods.

10 - 1) - The ease of handling a coated, shaped curing agent
was evaluated as follows. 10 Samples of a coated,
shaped curing agent were individually allowed to fall
by gravity from a height of 1.1 m, and visual observa-
tion was made to see if the samples were broken or not.

15 From the results of the observations, evaluation of the
ease of handling the coated, shaped curing agent was

made according to the following criteria.

@) : no samples were broken among the 10 samples
X : one or more samples were broken among the
20 10 samples
2) The shelf life (at room femperature) of an anchor

bolt-fixing composition was determined by a method in
which the number of days taken for actually causing
gelation of the composition at a temperature of 60 °C

25 were measured, and from this number of days the shelf



wei ght: 836, manufactured and sold by Showa Hi ghpolymer Co., Ltd., Japan)
with nmethacrylic acid in a nolar ratio of 1 : 2] as a radically curable
resin, 34 %by 15 weight of a styrene nononmer as a nonofunctional reac-
tive mononmer, and 1 % by weight of N,N-dinmethylaniline as a cure
accelerator were mxed with each other, to thereby obtain curable
conposition (A-1). The minimum curing tinme 4br the curabl e conposition
(A-1) as neas 20 ured at 25 Cin accordance with JI S-6901 for determ n-_ing

the curability at,rQomte rature was about 7 mnutes. [Preparation of
coat ed granul ar c&%?%g(gﬁg% S(§?1YF§ﬁﬁ9F%ﬁt??qnﬁﬂﬁﬂQﬂanittﬁﬁﬁtwm compo-

peroxi de, which h , en diluted with calciumsulfate to a .
concentration of %%tlég %&bgoﬁgi%ﬁ@?%ﬁ?fﬂﬁ%ﬁWQi/QRﬁﬁﬂﬁeQﬁbYWE?&¢u%%F}®mose

as a shaping agent, 2-paL Lgh in ter .Of olids content) of a
styr ene- but adi ene ( SBY Ia?é??gaQEE%A%h%éFﬁ§W$F Y Ht 2B TS Af xeBi
wi th each other 53405t Bakely ekt gkl 43 1S ULy ¢oThe abt ai ned sl urry was

shaped i nto granul egshavi ng a di gnetagcrl%gf a1t. got 0%3.15‘ r%%uj(v ‘?’é‘bet‘%li%net er:

2.4 nm) atsroom tenperabliEe BY DE3RAr<Ohta MIHNQRABQ ENSER
(manuf actured and sol d by Hei shin Engineering & Eﬁ%@bﬁﬁ%ﬁgto., Ltd.
Japan). The 10 obtai ned granules were dried at 60 C for 2 hours. Then,

the dried granul es were dipped in 300 cc of the
Example 1

[Preparation of curable composition (A-1)]
B 65 % by weight of a methacrylate type epoxy
10 - acrylate resin [which had been obtained by reacting a.
bisphenol A type epoxy resin (weight average molecular
weight: 836, manufactured and sold by Showa Highpolymer
Co., Ltd., Japan) with methacrylic acid in a molar
ratio of 1 : 2] as a radically curable resin, 34 % by
15 weight of a styrene monomer as a monofunctional reac-
tive monomer, and 1 $ by weight of N,N-dimethylaniline
as a cure accelerator were mixed with each other, to
thereby obtain curable composition (A-1). The minimum
curing time for the curable composition (A-1) as meas-
20 ured at 25 °C in accordance with JIS-6901 for determin-
ing the curability at room temperature was about 7
minutes.
[Preparation of coated granular curing agent (B-1)]
100 Parts by weight of benzoyl peroxide, which had

25 been diluted with calcium sulfate to a concentration of



curabl e conposition (A-1) in a 500 cc-beaker, and the whole was stirred at
30 C for 30 mnutes by neans of a stirrer to forma layer of a cured resin
derived from 15 curable conposition (A-1) on the entire surface of each of
the granules, thereby obtaining granules of coated granular curing agent
(B-1). The obtained granules of the coated ?ranular curing agent (B-i)
were taken out fromthe- curable conpositiofl(A-1) and it was visually 20
observed that each granule had the |ayer of the cured resin on the entire
surface thereof. 15W3parat|on§§of an anchor bolt-fixing conposition and an

anchor bolt-fixing capsul 87180% gOof PRITcRYaBPdIbsnpds Peithy 1 Aehludase
i anmster of 17.0 = auab Sy RaRRbeaLoP 528 Rin HAGRE faRgPRea® fo mm
particie i amst e or01. £ 75 B0 Bt Bhg B e AL 8L BPes o e 1 e
casing. "so that o SEnEdd ySigicef Jé%%%%ﬁ???%ﬂﬁ&g%gos%a. nEdeh TR

casing. The operidiotidrdbe &th8SSn CASENGr VRS S@HéegthQnEHeE§9¥rg°W%?r'an
anchor bolt-fixing capsule as shown in Fig. . A concrete
having a size of sidped AWt granules having a diameter of 1.5 to 3.0 mm
(average diameter: 2.4 mm) at room temperature by means
of a MOHNO ROBO DISPENSER (manufactured and sold by
Heishin Engineering & Equipment Co., Ltd., Japan). The
10 - obtained granules were dried at 60 °C for 2 hours.
Then, the dried granules were dipped in 300 cc of the
curable composition (A-1) in a 500 cc-beaker, and the
whole was stirred at 30 °C for 30 minutes by means of a
stirrer to form a layer of a cured resin derived from
15 curable composition (A-1) on the entire surface of each
of the granules, thereby obtaining granules of coated
granular curing agent (B-1). The obtained granules of
the coated granular curing agent (B-1) were taken out
.from the curable composition (A-1) and it was visually
20 observed that each granule had the layer of the cured
resiﬂ on the entire surface thereof.
[Preparations of an anchor bolt-fixing composition and
an anchor bolt-fixing capsule]
8.7 g of the curable composition (A-1) was charged

25 into a glass casing having an opening, and having an



1,000 mm and having a conpression strength of 210 kg/cn2 was subjected to
bbring to thereby gake anﬁole having a dianeter of 19.0 mm and a depth of
130 mm 15 The hole was cl eaned by means of a blower and a nylon brush.
Subsequently, the above-obtained capsule was inserted into the hole of the
concrete block. A wholly threaded anchor bolt M6 (nade of SNB7) having a
dia- meter of 16 mmand having its tip end &gt at 450 was 20 securely

connected at its rear end to an electric hamer drill, and the anchor bolt
ercussi on caused by

was driven to the tomof .the ho y the rotary pe
t he hanmer dri||.°%ﬁ§£f§§%ﬁF8%rsP?ehgrﬁ B@%mﬁnggge:f?2?%§ﬁ:bgﬁiﬁgfa;§rf

nas boen driven 4518 TRATET Pt aP e hdNEn by ROAICT6 CINGERG.A1

has been driven 4

(enufectn d, anivagh doBY, dsalePELeRl, LOMYBLe) Rivschi, ol ghile ™ "

is atensile testing machine for an "ancho es
i t esuiEss0 e abugt jon 0 he coated granu-
Taple 1, togetherafamtdrtbe 1e5ubbs30b hiCafiabudl (OBOkrkNe coated ara

' - i ease of han-~dl'ing. e
L?rtﬁgr;Qggg?egglégg3&@£%é£oé§§f§§;£}ga;ma§ anﬁeth§~1%035é6¥8&§h%r100 g_of
the curable conmposition (A-1) obtained in Exanple 1 was charged into a 300
cc-pol yethyl ene otmerged into the glass casing, so that an anchor bolt-

fixing composition was obtained in the casing. The
opening of the glass casing was sealed, to thereby
obtain. an anchor bolt-fixing capsule as shown in Fig.
10 - 1.
A concrete block having a size of 500 x 500 k
1,000 mm and having a compression strength of 210

kg/cm2

was subjected to boring to thereby make a hole
having a diameter of 19.0 mm and a depth of 130 mm.

15 The hole was cleaned by means of a blower and a nylon
brush. Subsequently, the above-obtained capsule was
inserted into the hole of the concrete block. A wholly
threaded anchor bolt M16 (made of SNB7) having a dia-
meter of 16 mm and having its tip end cut at 45° was

20 securely connected at its rear end to an electric
hammer drill, and the anchor bolt was driven to the
bottom of the hole by the rotary percussion caused by
the hammer drill. The fixation strength between the

anchor bolt and the hole of the concrete block was

25 measured one day after the anchor bolt has been driven



tai ner having outer dianeters at the opening and bottom thereof of 69 mm
and 79 mm respectively, and a length 15 of 96 mm Then, 18 g of the
granul es of the coated granular curing agent (B-1) obtained in Exanple 1
were further charged into the casing, so that an anchor bolt-fixing
conposition was obtained in the container. A concrete bl ock was subjected
to boring in sub- 20 stantially the same nadder as in Exanple 1 to thereby
make a hol e therein, and 23 g of the above-obtained anchor bolt-fixing

conposition was pgured igto the hole fromthe container. Then,
substantially the RahB® BPEFAMi 8hsthe hRLExakyl @eensopP fdANSERy Sl Hnchor

bolt 25 to the bo f the hole.and for neasuring the fixa 44 tion
strength between {ﬁgggﬁ% %Vrﬁal?ngnﬁogﬂegﬁoﬁéaaﬁ Cgﬁglééﬁcﬁ@@QQﬂﬁﬁﬂ<Qﬁwe

vl Uat fon of 1 e Foat A AP AntTARF Chi Ay tRBERL S BeRF et AAcEapR o Ay
Gont] 1.8 of Eeroey Dot oxi i Wt 6R Pad BagATakRuTen S 0 W R um
Using & metal moiG T nE G o CRape T eT e Re R B FhE R b e
a dianmeter of 4.Tarmeurdiegobgahbedsrod-ghapedeapblie! €0 ease of han-

dling. The shelf life of the anchor bolt-fixing compo-

sition was 6 months.

lo0 - Exémgle 2

100 g of the curable composition (A-1) obtained in
Example 1 was charged into a 300 cc-polyethylene con-
taiﬁer having outer diameters at the opening and bottom
thereof of 69 mm and 79 mm, respectively, and a length
15 of 96 mm. Then, 18 g of the granules of the coated
granular curing agent (B-1) obtained in Example 1 were
further charged into the casing, so that an anchor
bolt-fixing composition was obtained in the container.
A concrete block was subjected to boring in sub-
20 stantially the same manner as in Example 1 to thereby
make a hole therein, and 23 g of the above-obtained
anchor bolt-fixing composition was poured into the hole
from the container. Then, substantially the same
operations as in Example 1 for driving an anchor bolt

25 to the bottom of the hole and for measuring the fixa-



was imrersed in a 40 % solution of cellulose acetate in 15 ethanol. Then,
the rod-shaped article was taken out fromthe solution and allowed to
stand at 40 Cfor 1 hour, to thereby forma first coating |ayer of the

cel lul ose acetate on a surface of the rod-shaped arti- cle. Then, the
rod-shaped article having the first 20 coating |ayer was inmersed in a
liquid mxture of an epoxy resin and an am$® type curing agent. Then, the
rod-shaped article was taken out fromthe liquid mx- ture, and allowed to
stand at 30 C for 24 hours to forma second coating |ayer of the epoxy
resin on the 25 %" STARSIEFN RRKves tHhe ranchompel tirand | ehe thetebyf 45
obtaining a rod-sl%%ped curi r%cﬁ)g%nt having the first and second coating

| ayers. [Preparation &4t HoMeRs GMPuirshsi tResil s core rshewb| ock

was subjected to ri in.sub- 5 stantially the same manner as in Exanple
1 to thereby rrakg%aT%%llee tlhelrgcéalgr%t%aerfd "’Z’%}b%’fe TR s luaten

(A-1) obtained in I r into.the hole. Then, the
above- obt ai ned rog-%);%g%egocj?l}\ra?ﬁ %Lg‘l‘él%%f was s A9 (B e Yot Te$R8 Gy
obtai ning gn anchep @skRobts ha¥gid genposition in the hole. Then, substan-
tially the sane operations as 1n Exanple 1 for driving an anchor bolt to
the bottom of the hole and for neas- uring the fixation strength between
t he anchor bolt and

Comparative Example 1

[Preparation of a rod-shaped curing agent]
) 1.8 g of benzoyl peroxide which had been diluted

10 - with calcium sulfate to a concentration of 40 % by
weight was éubjected to molding using a metal mold inté
a rod-shaped article having a length of 80 mm and a
diameter of 4.2 mm. The obtained rod-shaped article
was immersed in a 40 % solution of cellulose acetate in

15 ethanol. Then, the rod-shaped article was taken out
from the solution and allowed to stand at 40 °C for 1
hour, to thereby form a first coating layer of the
cellulose acetate on a surface of the rod-shaped arti-
cle. Then, the rod-shaped article having the first

20 coating layer was immersed in a liquid mixture of an
€poxy resin and an amine type curing agent. Then, the
rod-shaped article was taken out from the liquid mix-
ture, and allowed to stand at 30 °C for 24 hours to

form a second coating layer of the epoxy resin on the

25 first coating layer of the rod-shaped article, thereby



the hole of the concrete block were conducted. Results 15 are shown in
Table 1, together with the results of the evaluation of the rod-shaped
curing agent with respect to ease in handling. Exanple 3 20 [Preparation
of curable conposition (A-2)] 55 % by weight of a nethacrylate type epoxy
acrylate resin [which had been obtained by reacting a bisphenol A type
epoxy resin (weight average nol ecul ar wei gtS 836, manufactured and sold
by Showa Hi ghpol ymer 25 Co., Ltd., Japan) with nethacrylic acid in a nolar
46 ratio of 1 : 2 x 44 % by weight of diethylene glycol dinethacrylate as
a radically polynB i?éBFEgnénSHQF?hagﬁé Furing wgegtt hefving the first
N,N—dihydroxypropéhap-tggghdine as g cure accelerator were m xed with each
other to there 5 By oBEarR cTPabtE9cdMEESSti on (A-2). The nininum curing

time for the cura Lt A-2 as- uyred at 25 C in accordance
vv:th JI S 6901 :‘J Orng?érQ%Bg?b%\:’é@t %8 sbé%%????ta 1¥35% Fé’rﬂ?é’tslahwlwas

bout 13 mnutes. 10 ti f ated.granul ar. curi.ng agent (B-2
100 Par s by wei ght of *benzorPea,pIBch. vERALER HEIR B0 Bt AR
cal cium sukfate tgetaneoneept £aki AmAf maf e%’gﬁ_W%i%Q%mg%% Hag%§t:ﬁ¥%§éggt

of water, and 10 parts by weight of anylopectin as a shaping age
make a hole therein, and 23 g of the curable composi-

tion (A-1) obtained in Example 1 was poured into the
hole. Then, the above-obtained rod-shaped curing agent
was inserted in the hole, thereby obtaining an anchor
10 - bolt-fixing composition in the hole. Then, substan- .
tially the same operations as in Example 1 for driving
an anchor bolt to the bottom of the hole and for meas-
uring the fixation strength between the anchor bolt and
the hole of the concrete block were conducted. Results
15 are shown in Table 1, together with the results of the
evaluation of the rod-shaped curing agent with respect

to ease in handling.

Example 3

20 [Preparation of curable composition (A-2)]
F§SJ% by weight of a methacrylate type epoxy
acryiate resin [which had been obtained by reacting a
bisphenol A type epoxy resin (weight average molecular
weight: 836, manufactured and sold by Showa Highpolymer

25 Co., Ltd., Japan) with methacrylic acid in a molar



15 m xed with each other to thereby obtain a clay-like mxture. The
obt ai ned clay-1li ke m xture was shaped into spherical granules having an
average diameter of 3 mm by neans of a Hi gh Performance Pill-Mking Machi ne
(rmanuf actured and sold by Koi ke Iron Wrks, Ltd., 20 Japan). The obtai ned
granules were dried at room tenperature for 3 hours and then at 60 C for 1
hour. The dried granules were dipped in 3086cc of the curable conposition
(A-2) in a 500 cc-beaker and t he mhole was stirred at 30 C for 30 m nutes

by neans of a stirrgt t9 rH1 | ayer of a cured resin derived from
curabl e 47 conposPti8nCfat2y A t A8 Enbir wedghtaod Giedtiot este Hercol

gr anul es, thereby ni.n ranules of .coa ranul ar, curing agent
(B-2). The obtalnegR%?énu 3? fRe® 58398853Vag89XPeE&F@F&eagEH¥NW¥F2)

were taken out fr 5 tbe o siti.0 i,t was visually

observed t hat eacﬁnganulg §9bﬁt ggggrh gﬁgr8ﬁ BaopV&sﬂ1§9+WH@%QQHQ%e

surface thereof. £PE§Pér§Eb8Eér§%o§n Qgh ?8 Lak X'n posi tion and an
F Fort Cartd ST

anchor bolt-fixing capsule] n anc f|X|ng

anchor bokt-fi xipg éﬁﬁéﬂhecMEéElQbEahﬂgglth ﬁngt %f)t lrh)é L& Sa”B manner
as in Exanple 1, except that use was nade ? the curabl

conposi tion (A—2)cuﬁlﬁggtﬂﬁethér ghanglieaneb Eaﬁp89§%§gngQﬂn§5a SC% Rle]
agent (B-2) and

ured at 25 °C in accordance with JIS-6901 for determin-
ing the curability at room temperature was about 13
minutes.

10 - [Preparation of coated granular curing agent (B-2)]

100 Parts by weight of benzoyl perokide, which had

been diluted with calcium sulfate to a concentration of
40 % by weight, 25 parts by weight of water, and 10
parts by weight of amylopectin as a shaping agent were

15 mixed with each other to thereby obtain a clay-like
mixture. The obtained clay-like mixture was shaped
into spherical granules having an average diameter of
3 mm by means of a High Pefformance Pill-Making Machine
(manufactured and sold by Koike Iron Works, Ltd.,

20 Japan). The obtained granules were dried at room
temperature for 3 hours and then at 60 °C for 1 hour.
The dried granules were dipped in 300 cc of the curable
composition (A-2) in a 500 cc-beaker, and the whole was
stirred at 30 °C for 30 minutes by means of a stirrer

25 to form a layer of a cured resin derived from curable



.15 16 g of crushed silica rock (as an aggregate) having a dianeter of
from1l.2 to 3.4 mm Then, an. anchor bolt was fixed into a hole using the
obt ai ned anchor bolt- fixing capsule, and the fixation strength between the
anchor bolt and the hole of the concrete bl ock was 20 nmeasured in
substantially the same manner as in Exanple 1. Results are shown in Table
1, together with the results of the eval uauzon of the coated granul ar
curing agent (B-2) with respect to ease of handling. The shelf life of
t he anchor bolt-fixing conposition was 2 25 years. 48 Exanple 4
[ Preparati on of afc@peRdtibol ( Af-2Xi po tbepesittiren samdacer eyfareaidhom foft han
anchor bolt-fixing capsule using the sanme] 5 100 Parts by weight of
benzoyl peroxi de, 9hpnehefadthpsehydpbtisédingt breandiesmosuichatted @ranular
concentration of 40 % by weight, 25 parts by weight of water, and 8 parts
by wei ght of anyl©petRgnadsns §Raging Apenpbheisedngxeaudesh odadieot her to
thereby obtain a clag-éike 10. m xture. The obtained clay-like m xture was
shaped into spheTPREPIGPRAGHEEThGVT hGIaRIGDEr A5a2di HREReLaKED3 OUFmEmPM
neans of agHigh P@ﬁforggggf PiI%-Nhkkng N?ﬁbéne ﬁnanufactuned and sol d by
Koi ke Iron”Wrks, “LTd U2 34BaRy™Prhs toBlal fed ) gPRAul &s ¥Rsr ¥igrddYat room
observed that each granule had the layer of the cured
resin on the entire surface thereof.
[Preparations of an anchor bolt-fixing composition and
an anchor bolt-fixing capsule]

10 - An anchor bolt-fixing composition and an anchor -
bolt-fixing capsule were obtained in substantially the
same manner as in Example 1, except that use was made
of 8.7 g of the curable composition (A-2), 2.0 g of the
granules of the coated granular curing agent (B-2) and

.15 16 g of crushed silica rock (as an aggregate) having a
diameter of from 1.2 to 3.4 mm. Then, an anchor bolt
was fixed into a hole using the obtained anchor bolt-
fixing capsule, and the fixation strength between the
anchor bolt and the hole of the concrete block was

20 measured in substantially the same manner as in Example
1. Results are shown in Table 1, together with the
results of the evaluation of the coated granular curing
agent (B-2) with respect to ease of handling. The

shelf life of the anchor bolt-fixing composition was 2

25 years.



15 tenperature for 3 hours and then at 60 C for 1 hour. The dried granules
were dipped in 8.7 g of the curable conposition (A-2) obtained in Exanple
3, which was <contained in a lamnate film casing having an opening (the
casi ng was obtained by double-folding a rectangu 20 lar |am nate fil m of

pol yet hyl ene/ pol yet hyl ene- terephthal at e/ al um nunt pol yet hyl ene (|l ength: 120
mm  width: 53.4 mm thickness: 100 pn) alond8the longitu- dinal direction
t hereof, and sealing a |ongitudinal opening extending along the |ong side

of the resultant 25 dpoIe-foIded rectangular film which side is posi 49
tioned opposite t r side corresponding to the fold of the

rect angul ar filn1[%qd one of the short-side openings of the double-folded
rectangul ar film CRECELHPHRGIF RPGHIPT P anf 51 Ra f FPRPRRA T Rgnaand
anchor 5 bolt-fixing_caonpasition havin ranul es_of the coated granular
curing agent. TheR, Egﬁgﬂﬁfniﬁgp5?5ﬁUF%E%b%KQFﬁﬁi%kﬁ%dcﬁ?%Hh?aPSéDQiﬁbe
agent were taken gup..from the obtained conposition and it was visually
observed that each OH the granules of the coated granular curing 10 agent

the am nate fi1m casi ng contarnite i o L MRy A8 mpibteh o das
seal ed, to therebgeabbanhtda AU hnf I21NLGRPH £ ASnSLWation of

40 % by weight, 25 parts by weight of water, and 8
parts by weight of amylopectin as a shaping agent were
mixed with each other to thereby obtain a clay-like

10 - mixture. The obtained clay-like mixture was shaped
into spherical granules having an average diameter of 3
mm by means of a High Performance Pill-Making Machine
(manufactured and sold by Koike Iron Works, Ltd.;
Japan). The obtained granules were dried at room

15 temperature for 3 hours and then at 60 °C for 1 hour.
The dried granules were dipped in 8.7 g of the curable
composition (A-2) obtained in Example 3, which was
contained in a laminate film casing having an opening
(the casing was obtained by double-~folding a rectangu-

20 lar laminate film of polyethylene/polyethylene-
terephthalate/aluminum/polyethylene (length: 120 mm;
width: 53.4 mm; thickness: 100 um) along the longitu-
dinal direction thereof, and sealing a longitudinal
opening extending along the long side of the resultant

25 double-folded rectangular film, which side is posi-



15 in Fig. 2. Then, an anchor bolt was fixed into a hole of the concrete
bl ock, using the obtained anchor bolt- fixing capsule, and the fixation
strength between the anchor bolt and the hole of the concrete bl ock was
measured in substantially the same nmanner as in Exanple 20 1. Results are
shown in Table 1, together with the results of the evaluation of the
coated granul ar curing agent with respect t4%ease of handling. The shelf
life of the anchor bolt-fixing capsule was nore than 2 years. 25 50

Exanmpl e 5 [Preparat.ion of coated granul ar curing agent (B-3)] 100 Parts by
wei ght of benzoyl %ﬁ‘é’ﬂ%g &éipqaﬁ%q}?aatheoé&{‘%ﬁli&% GPEFeeRPRILAY sPf Ghe to

a concentration of %,y weight., 0.1 part by weight of carboxynethyl
fol% @% 4ﬁé/r ﬁﬁ%ﬁ%?%ﬁf '%ﬂﬂ %%q]oQ%”qg Hre spheps-side

cel lul ose as a shaping agent,

content) of a st = j | atex, . and 45 parts by wei ght of
) Y EBRRAER e el W A e B G v Y ERE pber e

water were mxed with _ _
10 slurry was 5haB?go?é'%%&n@lh@nlﬂnescﬁéa\i'a'ﬁ&naat% a{ﬁ%mercaosfinsgobqln ;é) 0.4 mIgCBO

(average di aneter: O. nm at room tenperature by mean

DI SPENSER gnmanu- bagtuiresiaad comiph ikl $iivi Jo g Aegl | POENL 4 CO-
Ltd., Japan). The obtai ned granules were dri ecrlkzgg?j éggonga%je coated
granular curing agent. Then, some of the granules of

the coated granular curing agent were taken out from
the obtained composition and it was visually observed
that each of the granules of the coated granular curing

10 - agent had a layer of a cured resin on an entire surface
thereof.

The opening of the laminate film casing containing
the anchpr bolt-fixing composition was sealed, to
thereby obtain an anchor bolt-fixing capsule as shown

15 in Fig. 2. Then, an anchor bolt was fixed into a hole
of the concrete block, using the obtained anchor bolt-
fixing capsule, and the fixation strength between the
anchor bolt and the hole of the concrete block was
measured in substantially the same manner as in Example

20 1. Results are shown in Table 1, together with the
results of the evaluation of the coated granular curing
agent with respect to ease of handling. The shelf life
of the anchor bolt-fixing capsule was more than 2
years.

25



15 60 C for 2 hours. Then, the dried granules were dipped in 300 cc of the
curabl e conposition (A-2) in a 500 cc-beaker, and the whole was stirred at
30 Cfor 30 mnutes by neans of a stirrer to forma layer of a cured
resin derived fromcurable conposition (A-2) on 20 the entire surface of
each of the granules, thereby obtaining granules of coated granular curing
agent (B- 3). The obtained granul es of the &@ated granul ar agent (B-3)
were taken out fromthe curable conposition (A-2) and it was visually
observed that each granule had the 25 |ayer of the cured resin on the
entire surface thB¥eBPles® [Preparations of an anchor bolt-fixing

conposition and En anchor bolt-fixing capsule] An anchor bolt-fixing
conposition and a PaﬁEﬁBPtlBBIPffP@ﬁﬁgdcapgupéawep@rongaa@@mu NB-3)]

substantially the ggg manner as in Exanple 1, except that use was nade
of 2.0 g of the granul of 2F k& EBaW@HQBFaﬁélQﬁnégyﬂn@er@gedﬁ ( BH8)xch Haeh,

an anchor bolt wa fIX 91 go e.of the cancrete bl ock, using the
obt ai ned anchor rXh g ¥ihRuFRICIHE FHEfRERatPOA §Ppéﬁ@ﬁﬁaﬁé&we@# 10

an anchor bolt ang,tbe hol e.of the concr bl ock was- nmeasured in
substantially thegganebgan%e TS §nf ﬁg Ey Yelﬁ5§qusC§F€°§ﬁﬁﬁﬁhWH Tabl e

b P nent (B S EYLARE BBLABH Tabe S Ll
terms of solids content) of a styrene-butadiene (SB)
latex, and 45 parts by weight of water were mixed with
each other to thereby obtain a slurry. The obtained

10 slurry was shaped into granules having a diameter of
0.1 to 0.4 mm (average diameter: 0.25 mm) at room
temperature by means of a MOHNO ROBO DISPENSER (manu-
factured and sbld by Heishin Engineering & Equipment
Co., Ltd., Japan). The obtained granules were dried at

15 60 °C for 2 hours. Then, the dried granules were
dipped in 300 cc of the curable composition (A-2) in a
500 cc-beaker, and the whole was stirred at 30 °C for
30 minutes by means of a stirrer to form a layer of a
cured resin derived from curable compoéition (A-2) on

20 the entire surface of each of the granules, thereby
obtaining granules of coated granular curing agent (B-
3). The obtained granules of the coated granular agent
(B-3) were taken out from the curable composition (A-2)
and it was visually observed that each granule had the

25 layer of the cured resin on the entire surface thereof.



15 Conparative Exanple 2 8.7 g of the curable conposition (A-1) obtained in
Exanple 1 was charged into an opaque cylindrical phe- nol-resin tube having
an opening, and having an outer 20 dianeter of 17.0 mm a wall thickness of
0.8 mmand a I|ength of 130 mm Then, a rod-shaped curing agent obtained
in substantially the sane manner as in Com parative Exanple 1 was inserted
into the above-nen- tioned tube. Subsequentl3i 24 g of nagnesia clinker 25
having a dianmeter of 1.5 mmto 3.0 nm (average dianmet 52 er: 2.4 nm as an
aggregate was further charged into the above-nentioned tube and then the
opening of the tH4bESRAZI3EEQNED Wy afeamsheir Iyl mengeps i ton tded eby
obtain an anchor balt-f[xi ng apsul e as shown 5 in Fig. 3. Then, an anchor
bolt was fixed inf0 gnﬁbPE BitfﬁéX&EHcFétpé“B{edck usi ng the obt ai ned

anchor bolt- fixing caﬁgul e hand‘gt EGE fi.xation strength between the anchor

bolt and the hole of the Eoncrat odRAIRY FRIPPSEFiion ARk Entanghar t he
sane nanner as in 0 sults are . sho |n Tabl e 1 toget her
with the results g @Fﬁ%ﬁér\} Iﬁé |so§L Col'ot Re OG0k Y (Yhel)

gg;gu[gsag§t4tOngﬁéﬁe0$anﬁgglégglnTEQamiﬁglE le&%e%& %%%tggggguégﬂéagéXIHQ

of 2.0 g of the granules of the coated granular curing
agent (B-3). Then, an anchor bolt was fixed into a
hole of the concrete block, using the obtained anchor
balt—fixing capsule, and the fixation strength between

10 - an ‘anchor bolt and the hole of the concrete block was.
measured in substantially the same manner as in Example
1. Results are shown in Table 1, together with the

results of the evaluation of the coated granular curing

agent (B-3) with respect to ease of handling.

15
Comparative Example 2
8.7 g of the curable composition (A-1) obtained in
Example 1 was charged into an opaque cylindrical phe-
nol-resin tube having an opening, and having an outer
20 diameter of 17.0 mm, a wall thickness of 0.8 mm and a

length of 130 mm. Then, a rod-shaped curing agent
obtained in substantially the same manner as in Com-
parative Example 1 was inserted into the abové—men—
tioned tube. Subsequently, 24 g of magnesia clinker

25 having a diameter of 1.5 mm to 3.0 mm (average diamet-

»



15 20 25 53 Table 1 Fixation strength (ton) Ease of handling Anchor
Measure- Average of bolt- nment of the coated, fixation value neasure-
shaped test No. ment curing values agent 1 11.5 Exanple 1 2 11.2 11.5 0
311.81 7.6 Exanple 2 2 8.0 7.7 0 3 7.5 Conparative 1 6.5 Exanple 1 2
3.2 5.5 X 35.81 12.1 Exanple 3 2 11.4 11.7 0 3 11.5 1 11.8 Exanple 4 2

11.9 11.8 0 52
er: 2.4 mm) as an aggregate was further charged into
the above-mentioned tube and then the opening of the
tube was sealed by means of a polyethylene cap, to
thereby obtain an anchor bolt-fixing capsule as shown
5 in Fig. 3. Then, an anchor bolt was fixed into a hole

of the concrete block, using the obtained anchor bolt-
fixing capsule, and the fixation strength between the
anchor bolt and the hole of the concrete block was
measured in substantially the same manner as in Example

10 - 1. Results are shown in Table 1, together with the
results of the evaluation of the rod-shaped curing
agent (A-1) with respect to ease of handling. The
shelf life of the anchor bolt-fixing capsule was 4
months.

15

20

25



311.8 1 11.0 Exanple 5 2 10.1 10.5 0 3 10.4 Conparative 1 10.8 Exanple 2

2 86 9.5 X 39.254
agent of the present

agent can be handled with ease,
uniformy dispersed in a radically
excellent curing performance.
i nvention can be advant ageously

of the present

Ther ef or e,

so t hat

| NDUSTRI AL APPLI CABI LI TY The coated granul ar curing
invention is advantageous not only in that the curing
but also in that the 5 curing agent can be
cur abl e conpound,
t B8 coated granul ar curing
used as a.curing agent for

it exhibits

agent

a radically curable resin 10 - and/or a radically polynerizabl e nononer,

which i s used

nortar and a casting resin.
i nvention can be advant ageously

in various fields,
Especi al | y, tAabderilng
used to provide an excellent anchor

such as a water-transmtting resin
agent of the present

bol t-fixing conpo 15 sition which not only has a long life, but also is

capabl e of fixing
strength. 20

an anchor bol{_.fo0.a base while enjoy- tigh—f+
leatgon strength (t%n% I%%sg!géll
handling
Anchor Measure- [Average |of
bolt- ment of the coated,
fixation|value measure- | shaped
test No. ment . |curing
values agent
1 11.5
Example 1 2 11.2 11.5 O
) 3 11.8
1 7.6
Example 2 2 8.0 7.7 @)
3 7.5
Comparative 1 6.5
Example 1 2 3.2 5.5 x
3 5.8
1 12.1
Example 3 2 11.4 11.7 O
3 11.5
1 11.8
Example 4 2 11.9 11.8 O
3 11.8
1 11.0
Example 5 2 10.1 10.5 O
3 10.4
Comparative 1 10.8
Example 2 2 8.6 9.5 X
3 9.2

xati on



25 55 Cdainms 1. A coated granular curing agent, which is for use in
curing at least one first radically curable conpound selected fromthe
group consisting of a radically 5 curable resin and a radically

pol ynmeri zabl e nononer and which conprises an organi ¢ peroxi de granul e,
wherein said organic peroxide granule has an entire surface thereof
coated with a layer of a cured resin derived4fromat |east one second
radically curabl e conpound 10 selected fromthe group consisting of a

radically curabl NG in_and a radicalltmfolynerizable mononer, and
wherein said firsgﬁgﬁiﬂﬁéﬁﬁmiﬁﬁ£ﬁ9ﬁﬁﬁﬂ rable conpounds are the sane or
different. 15 2. The c in% a eqé according to claiml1l, wherein each of
said first and second ra§ zﬂalq'f FENE ForRUdithRISRE | Ml cenderesgnt
selected fromthe; .con-. si.sting of an epoxy acrylate resin, a

pol yester acryl at ég&%gﬁr%ﬁ?)%ar}sag Vi At i T é’s,’?ahﬁ’ Hh thisttthe 2ourired

pol yester resin, g apltitunet I baxylic ester and a mxture thereof.
3. The curing agen? acci():fra [ (ril)tg‘;3 ﬁ%%&l%?mw ?ﬁmﬁearsee]’_n PUL it 35 gdhi i 3erdig de
Oranul & cOgPr Sescakihgaahent® oot v G bR il SUSFIS0 d LA ING & 0P

curable compound, so that it exhibits excellent curing
performance. Therefore, the coated granular curing
agent of the present invention can be advantageously
used as a . curing agent for a radically curable resin
10 - and/or a radically polymerizable monomer, which is used
in various fields, such as a water-transmitting resin
mortar and a casting resin. Especially, the curing
agent of the present invention can be advantageously
used to provide an excellent anchor bolt-fixing compo-
.15 sition which not only has a long life, but also is
capable of fixing an anchor bolt to a base while enjoy-

ing high fixation strength.

20

25



a hydroperoxide, a dial kyl peroxide, a diacyl peroxide, a ketone peroxide,
an oxycarbonate, a peroxyketal and a peroxyester. 5 4. The curing agent
according to claim1l, wherein said curing agent has a dianeter of fromO0.5
to 15.0 mm and the thickness of said |ayer of the cured resin is 0.3 to
40 % based on the dianeter of said curing ent. 10 5. An anchor
bolt-fixing conposition, conprising: (1) a curable conposition conprising
at least one first radically curable conpound selected fromthe group
consisting of a radically curable resin and;asl5 radically polynerizable
nmononer, and a cure accelera- tor; and (2)—a plurality of granules of a
coated granular curing agemedf grapaindrceiding aeePes (kK L) /Al dise
granul ar curing agent conprising an organi c péeroxide 20 granul e, wherein
sai d organi ¢ peroXhdeugiagube hassanonentriiretsuatiaea1tfereehraateshitdly a
| ayer of a cured resin derived fromat |east one second radically cur-
abl e conpound sel eeledtedofirohetherogpospnsissiisgialy af wadiagdlday 16ur abl e
resin and a radically EolyWE(izabIe 25 nononer, 57 wherein said first and
second radiscal | y €uFable resin and a radically polymerizable monomer and

which comprises an organic peroxide granule, wherein

said organic peroxide granule has an entire surface

thereof coated with a layer of a cured resin derived

from at least one second radically curable compound

10 selected from the group consisting of a radically
curable resin and a radically polymerizable monomer,
and wherein said first and second radically curable

compounds are the same or different.

15 2. The curing agent according to claim 1, wherein
each of said first and second radically curable com-
pounds is independently selected.from the group con-
sisting of an epoxy acrylate resin, a polyester
acrylate resin, an acrylic urethane resin, an unsatu-

20 rated polyester resin, a multifunctional carboxylic

ester and a mixture thereof.

3. The curing agent according to claim 1, wherein
said organic peroxide granule comprises at least one

25 organic peroxide selected from the group consisting of



conpounds are the same or different. 6. The conposition according to claim
5, wherein said 5 plurality of granules (2) are present in an anpunt of
fromO0.5 to 20 % by wei ght, based on the weight of said curable
conposition (1). 7. The conposition according to claimb5 or 6, wherein 10
each of said first and second radically curable com pounds is

i ndependently sel ected fromthe group con- ﬁsting of an epoxy acryl ate

resin, a polyester acrylate resin, an acrylic urethane resin, an unsatu-
lic.15 ester and a m xture

ted pol yest ' L fuct Lopal b
rated pol yester gshpa BoILLGUCt LotabcbBYLd0 sste gl s e

t hereof. 8. The conp on accofdrng
said first and segopdikadi éggxiggraghe aopgunds are the sane. io 9.. The
o . o} 3 .
conposition according to aﬁy one of ¢ alﬁg gP gBag?'mﬁePSFﬁxgggﬁa r&&ﬁlé
peroxi de granul e.p&p8RyESE€S. at | east one organi c peroxide selected from
t he grou consi sting of a hydroperoxide, a dialkyl peroxide, a 25 diac
g p g y p yl. p y
peroxi de, a ketone peroxide, an oxycarbonate, a 58 peroxyketal and a
eroxyester. 10. The conposition according to any one of clains 5 to 9,
p y nmp g y
wherein eah of s&id greeutesifg)agadepesdending Bohasadmdianghere9f, from
0.5 to 15.0 nm and wherein the
- said curing agent has a diameter of from 0.5 to 15.0
mm, and the thickness of said layer of the cured resin
is 0.3 to 40 %, based on the diameter of said curing
aéent.
10
5. An anchor bolt-fixing composition, comprising:
(1) a curable composition comprising at least one
first radically curable compound selected from the
group consisting of a radically curable resin and a
15 radically polymerizable monomer, and a cure accelera-
tor; and |
(2) a plurality of granules of a coated granular
curing agent for said curable composition (1), said
granular curing agent comprising an organic peroxide
20 granule, wherein said organic peroxide granule has an
entire surface thereof coated with a layer of a cured
resin derived from at least one second radically cur-
able compound selected from the group consisting of a

radically curable resin and a radically polymerizable

25 monomer,



| ayer of said cured resin of each of said granules (2) independently has a
t hi ckness of fromO0.3 to 40 % based on the dianeter of each granule. 10
11. The conposition according to any one of clains 5 to 10, wherein said
curabl e conposition (1) further conprises an aggregate. 12. An anchor
bolt-fixing capsule conprising a casing 15 having a seal ed construction
and an anchor bolt-fixing conposition accoPding to any one of clains 5 to
11 which is contained in said casing, said casing being breakable by the
action of an anchor boli when the nchor bolt is apglied to the capsul e.

20 13. A method for prBa%EPhy & 1§ngﬁ65tb8P?-F?§Pﬁ6 e8iH8dilti 6MTaEd6r di ng
to claim8, conprpsi L XI a,_,curable co ition, which is in a viscous
liquid form and %i+€%u€%%p$?%egh%tS?@%s?roaggiﬁﬁ?eﬁrIy curabl e 25 conpound
selected fromthe group consisting of a radi 59 <cally curable resin and a
radi cally polynerizable nononer, and a cure accelerator, with a plurality

of ~organic peroxjde BaNUbSos]L:tNCAEDY AORD B! BYEELOL @, cured resin on
the entire surface of each ﬁé said 5 organic er%X|%e BraanEEFGWHeFEPH
sai d curedsresin peurdpftyest fgoamened [2gi gkl yreyeabl e,coppound,gontai ned
in the curabl e conposition. _
from 0.5 to 20 % by weight, based on the weight of said
curable composition (1).
7. The composition according to claim 5 or 6, wherein
10 each of said first and second radically curable com-
pounds is independently selected from the group con-
sisting of an epoxy acrylate resin, a polyester
acrylatelresin, an acrylic urethane resin, an unsatu-

rated polyester resin, a multifuctional carboxylic

15 ester and a mixture thereof.

8. The composition according to any one of claims 5
to 7, wherein said first and second radically curable
compounds are the same.
20

9. The composition according to any one of claims 5
to 8, wherein said organic peroxide granule comprises
at least one organic peroxide selected from the group
consisting of a hydroperoxide, a dialkyl peroxide, a

25 diacyl peroxide, a ketone peroxide, an oxycarbonate, a



14. The met hod according to claim 13, wherein said 10 curable conposition
further conprises an aggregate. 15 20 25

58

peroxyketal and a peroxyester.

10. The composition according to any one of claims 5
to 9, wherein each of said granules (2) independently

5 has a diameter of from 0.5 to 15.0 mm, and wherein the
layer of said cured resin of each of said granules (2)
independently has a thickness of from 0.3 to 40 %,
based on the diameter of each granule.

10 11.. The composition according to any one of claims 5

to 10, wherein said curable composition (1) further

comprises an aggregate.

12. An anchor bolt-fixing capsule comprising a casing
15 having a sealed construction and an anchor bolt-fixing
composition according to any one of claims 5 to 11
which is contained in said casing, said casing being
breakable by the action of an anchor bolt when the
anchor bolt is applied to the capsule.
20
13. A method for producing an anchor bolt-fixing
composition according to claim 8, comprising mixing a
curable composition, which is in a viscous liquid form
and which comprises at least one radically curable

25 compound selected from the group consisting of a radi-



10

15

20

25
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cally curable resin and a radically polymerizable
monomer, and a cure acqelerator, with a plurality of
organic peroxide granules, to thereby form a layer of a
cured resin on the entire surface of each of said
organic peroxide granules, wherein said cured resin is
derived from said radically curable compound contained

in the curable composition.

14. The method according to claim 13, wherein said

curable composition further comprises an aggregate.



