MOLD CLEANI NG COVPCOSI TI ON AND MOLD CLEANI NG MATERI AL, AND METHOD FOR
CLEANI NG MOLD USI NG THE SAME FI ELD OF THE I NVENTION 5 [0001] The present
invention relates to a nold cleaning conposition and a nold cl eaning
material to be used for cleaning, renewing, and the like of nolds that have
been contam nated by repetitive nolding work such as injection nolding or
transfer nolding, for exanple, nolds for sem conductor device nol ding used
for nolding work 10 of a thernosetting resin conposition, and the |ike, and

a nmethod f L i h ENTI ON
Toooz] 15 TPERETERRIREROpUS 0NN DL CAING AT RIAL
transfer nol di i l t.ani sition of a
vol atile conponrélﬁbi@%ﬁ@i@%&ﬂ%ﬂpﬁmwﬂﬁwg%sg rial is heated,
an exuded substance onto the surface of a nolded article, a rel ease agent
to be used at nmolding, and the like, and further by degradation of these

deposits through oxidation. < L d.J 20 cont am nat ed, harnful
i nfluences are inparted on FM“@?@E%ﬁéﬂgm’H@pear ance, releasing

propegty, and th? @bﬁe of the nolded article and hence the contam nation is
b bt
Yy

not referable. 3] Accordingly, in order to prevent the harnfu

i nfl uences i nduc such a .25 contam nated. nold, the npld to be used in

i nj ection rol di ng N§rPIESCAh EHVEPtioR I ?tﬁbt(?éf%‘ﬂgj‘%?%létg tEnRAsHiondInd & mAdi ng wor k
and t he above contam nants should be renmoved 1 fromthe nold surface. As a

convent i GHANING| BERNAGONRS Hsd 1F cleapiigd reneying aafthe like of apelds ghat dwp a

cl eaning nethod using a strong al kali solution or a solvent with
been contaminated by repetitive molding work such as injection molding or transfer

molding, for example, molds for semiconductor device molding used for molding work
10  of a thermosetting resin composition, and the like, and a method for cleaning a mold

using the same.

BACKGROUND OF THE INVENTION
[0002]

15 In general, when molding work such as injection molding or transfer
molding is repeated, a mold is contaminated by deposition of a volatile component
generated at the time when a molding material is heated, an exuded substance onto the
surface of a molded article, a release agent to be used at molding, and the like, and
further by degradation of these deposits through oxidation. When the mold is thus

20  contaminated, harmful influences are imparted on finished dimension, appearance,
releasing property, and the like of the molded article and hence the contamination is not
preferable.

[0003]
Accordingly, in order to prevent the harmful influences induced by such a

25  contaminated mold, the mold to be used in injection molding or transfer molding is

subjected to periodic cleaning work and the above contaminants should be removed



detaching the nold froma nol ding apparatus. [0004] 5 However, the cl eaning
nmet hod using a strong alkali solution or a solvent wth detaching the nold
fromthe nol ding apparatus requires steps of cooling/tenperature el evation,
det achnent, and cleaning of the nold and there is a problemof requirenent
of along tine for cleaning and al so problens of a | arge anount of |abor
and further |arge burdens on human and the environnent, such as harnful 10

i nfluences on workers by the use of the strong al kali solution and the

sol vent afiigin Was nold Isutfided Ak eatorBehti@fal eleafinganethgd of Q0MB]d, feoexdniysle,r easons,
t here has been proposed and partially practiced a nethod in which a nold
surface itherel isdaRSmbY didnitly enethvdlr GEpLtat stihgalkaliri soRitio@ Sorna Ndlvaéht gvithd

mat eri al, an unvul cani zed rubber conpound, or the |like, conbining

cont am naftazhinlQhdBdlPRomhembRlikk sipafadese Wi th a nol ded article by nolding
the article inthe nold wusing them and renoving the nolded article from
the nmold (e.g., sgeokptent Docunent 1). [0006] 20 Patent Docunent 1:

JP- A-10- 226799 MVARY OF THE | NVENTI ON [0007] For exanple, a nold for
sem cgnduct or devijgRed®! HeNdeH$EE nethdhMd stréRg WKaki RlutldnesiPsekEANg resin
conpositions cleaned by the above-described nethod but the above

L her Mosety kg deshifls CARPORIE OTRorhaYRe IhfolSheNtapFATRANGELuIRAMRRAY! Ign 2
depending on the required characteristic properP es and are diversified.

A 0.t Neodifth fomiRtatie! HleCARMANERABNMER, 6T IANRE O ticeRiSld hid tdplidlang vior k

and components o e contani nants thenselves are nultifarious. Anong all
contam n%&ﬁleﬁﬂfﬁ@ﬂliféﬂleﬂt gPh ﬂ)ng time for cleaning and also problems of a large amount

of labor and further large burdens on human and the environment, such as harmful
10  influences on workers by the use of the strong alkali solution and the solvent and waste
liquid treatment after cleaning.
[0005]
For the reasons, there has been proposed and partially practiced a method in
which a mold surface is cleaned by using a thermosetting melamine resin molding
15 material, an unvulcanized rubber compound, or the like, combining contaminants
formed on the mold surface with a molded article by molding the article in the mold

using them, and removing the molded article from the mold (e.g., see Patent Document

1).

[0006]
20 Patent Document 1:  JP-A-10-226799
SUMMARY OF THE INVENTION
[0007]

For example, a mold for semiconductor device molding used in molding
25  work of thermosetting resin compositions cleaned by the above-described method but

the above thermosetting resin compositions have different component composition



at the time when nolding is repeated using a non-hal ogen
environnent-friendly resin 5 nolding material free from environnental burden
substances represented by |l ead and hal ogens are particularly severely baked
on the nold surface and thus it is inpossible to conpletely renove the
contam nants by the conventional cleaning nmethod using the aforenentioned

t hernosetting resin conposition or unvul cani zed rubber conpound. Thus, a

cl eaning material capable of cleaning such contam nants has been desired. 10

[ 0008] Thdepeidignbh oite tegjuited chadcteristicopspettieaindareafivasifibd.ciAlsanhé stares, and
an object thereof is to provide a nold cleaning conposition and a nold

cl eani ng ¢reheld @ntangixbtidt pemgatad bexepdtitBet meldeanvotk edd e@mFmimsf the nol d
contam nated by repetitive nolding work and al so a nold cl eani ng nmet hod

usi ng t hecop@iifinantStHeBROEs Mermaltifirfys NArhdtey AhuRapMBed forinbeé ohiarmbldaspect
of the invention lies on a nold cleaning conposition for heat nolding in

whi ch ol dithgtile WeREeRoRHhY i@f@g&aw\aﬁngwsﬁmmo Bl ivivanimehefriealily fesial udi ng:
at | east one of a synthetic rubber and a synthetic resin which serves as a

base mat erhbl%ing RbtelifPfrbe e Shvifdfhnfthnked urddat ibstifdes r@ptdsciied@by ddad and0 et al
hydr oxi de; and at | east one of water and an organic solvent. 0010]

Mor eover mﬂ&g%%&%@h&%ﬂs%ev&felﬁ bikedl OM @M B dukBSe Y AubRlidimpRIBIG
material formed into a sheet-li"ke shape using the nold cleaning conposition.

0011 2RnEtREARAE thé REnthAo8Paat cbfvehfin rsfé%pfdg%e{ﬂoasus%@gwet hod

for cleanin me ng: a step o l aci ng a

c' eani ngeérfgxﬁﬁ{%ﬁ&&édgﬁlg%}g%&gﬁggge%@ c&BB&’mﬁ&?%P'dﬁgufé%ﬁE II'IEB]T%E]OC%H’?%UH&) plane

of an op Inin contam nants forne surface of

the. Mol d i 05 Pbih PSR JTRIH R B corFhATRARBal Bnfelld © Sandw ch

the nmol d cleaning eria
10 [0008]

The invention is devised in consideration of such circumstances, and an
object thereof is to provide a mold cleaning composition and a mold cleaning material
exhibiting an excellent cleaning effect against a mold contaminated by repetitive
molding work and also a mold cleaning method using the same.

15 [0009]

For achieving the above object, the first aspect of the invention lies on a
mold cleaning composition for heat molding in which molding is repeatedly performed
using a molding material, including: at least one of a synthetic rubber and a synthetic
resin which serves as a base material; at least one of an alkali metal salt and an alkali

20  metal hydroxide; and at least one of water and an organic solvent.

[0010]

Moreover, the second aspect of the invention lies on a mold cleaning
material formed into a sheet-like shape using the mold cleaning composition.

[0011]

25 Furthermore, the third aspect of the invention lies on a method for cleaning

a mold, the method including: a step of placing a mold cleaning material including the



pressurizing; and a step of cleaning the surface of the nold by peeling off
the nold 5 cleaning material conbined with the contam nants fromthe nold.
[0012] Nanely, the present inventors have extensively studied for obtaining
a cleaning conmposition capable of effectively cleaning and renoving even
the contamnants forned on the nold at the tinme when nolding is repeated
using the non 10 hal ogen environnental -friendly resin nolding material, as
menti oned above. As a result, they have found that, when at | east one of a
synt het i anéldbdd€dnigncorapssytidred iacmoksplane whag bpadvwaslidasa stepoas eoibingigi al , at
| east one of an alkali netal salt and an al kali netal hydroxide, and at
| east oneoafamifdifs fermtkdadn or gafice ¢folheanbldawih chetndoldedleaniiy aedtértad byf
di ssol ution and deconposition of the contam nants is induced by the action
of the wadlghpihB thE nidl@ t@rsgiWich 38 wRIM cRAfind!fistedd], &slldvasd B hedtgoindng t he
action of dissolution and deconposition of the contam nants is served by
the co- pgﬁéﬁﬁﬁﬁngj‘ ar’f als@PSSf Sl8ing thdSurfk koflthe ARSI@IbySpdeling @ tHaemaldkal i

r

metal hydroxide, "so that "a further nore excellent cleaning effect is

exhi bist _eficléamrfg%ﬂ!i'teﬁalsdbﬂ%iﬂécﬁ&dtﬁ tiRCdon@iihiRE B8k thégot@pared with the

conventional method. Thus, they have reached the invention. 20 [0013] As

above, the nold cllé)g@@]' ng conposition of the invention contains at | east one

of a synthetic rubber” and a synthetic resin which serves as a base material,

at |east one of ﬁ&n@ﬂg‘f%é pRE&EA! ilﬁ@h&)rsaﬂgv@@xt@hﬁ%l% &&fi@d 8y dbanlifle o and at

| east one of water an an‘organi ¢ solvent as essential conponents:

Accordin eV i nst 1 . for b I AY | di.ng wor Kk,
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when nol ding work is repea usin ogen~environne riendly
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action of

result, they have found that, when at least one of a synthetic rubber and a synthetic resin

which serves as a base material, at least one of an alkali metal salt and an alkali metal

hydroxide, and at least one of water and an organic solvent are contained, an action of

dissolution and decomposition of the contaminants is induced by the action of the water

15 or the organic solvent and also an action of promoting the action of dissolution and
decomposition of the contaminants is served by the co-presence of at least one of the
alkali metal salt and the alkali metal hydroxide, so that a further more excellent cleaning
effect is exhibited through a synergistic action thereof, as compared with the
conventional method. Thus, they have reached the invention.

20 [0013]

As above, the mold cleaning composition of the invention contains at least
one of a synthetic rubber and a synthetic resin which serves as a base material, at least
one of an alkali metal salt and an alkali metal hydroxide, and at least one of water and
an organic solvent as essential components. Accordingly, even against contaminants

25 formed by repetitive molding work, especially contaminants, which are difficult to

sufficiently clean with any conventional cleaning composition, formed on a mold



di ssol ution and deconposition of the contam nants is induced by the action
of the water 5 or the organic solvent and al so, by the co-presence of at

| east one of the alkali netal salt and the alkali netal hydroxide, an
excel l ent cleaning/renoving effect is exhibited through a synergistic
action of an effect of pronoting the action of dissolution and
deconposition of the contam nant. Therefore, the contam nants fornmed on the
nold surface are attached to and conbined with the nold cl eaning

conposi t isarfagngt thbtisnd taerd thodding avark antepeateé veinpechontrilygsreammimanientm t he
nol d by cleaning the nold surface using the nold cl eaning conposition of
the i nverfiiemdly résii n¥dng neaterad fitea fiohabhwranmenk busichfsabsamies aeprededtetior

sem conductor el ement encapsulation in which repetitive nolding has been

per f or mebyukhdiOhaAdgeaRO¥id GRSiOnE dirROtheirhE¥RttRizereSANEUnRsditivng fnaactioh ded
article including the nold cleaning conposition and the contam nants are

ef f ect i vedigolBioh mme&ﬁg&m&lf& Dt Shtariherte By indh @Aty Gie @btid6r thoetdrs

effectively perforned result, the sem conductor devices formed using

the ngl d ghRangshivsbRNetthBdiMNodbe hi%adbl-ﬁlgsen@@{ipﬁ%és't 8 Of tht Rfkality&MtaRN are
obt ai ned as excel | ent products W t hout any problem also in appearance.

Al'so, aft@l e Mkdi PARANhWoRME Chh axcélak %@éaﬂﬁmg}’r@ﬁlom de 5881 Sibited
conposition of the invention is placed on the nmold plane of an opened nol d,

20 cont ar{hf?)%glté rsd| }%'éf%glcoﬁbtfolﬂeoiséﬁ EﬁE& of ?rto%u tﬁe %Eﬁor?%%ﬁé%@fﬁn\% tdt he ol d
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the mold cleaning composition of the invention. For example, contaminants on the
surface of a mold for semiconductor element encapsulation in which repetitive molding
has been performed using an epoxy resin composition are combined with a molded
article including the mold cleaning composition and the contaminants are effectively
15 removed from the mold, whereby cleaning of the mold is effectively performed. As a
result, the semiconductor devices formed using the mold cleaned with the mold cleaning
composition of the invention are obtained as excellent products without any problem
also in appearance. Also, after a mold cleaning material including the mold cleaning
composition of the invention is placed on the mold plane of an opened mold,
20  contaminants formed on the surface of the mold are combined with the mold cleaning
material by clamping the mold to sandwich the mold cleaning material and heating and
pressurizing it and then, by peeling off the mold cleaning material combined with the

contaminants from the mold, whereby it becomes possible to clean the mold surface.

25



Mor eover, when a content of at |east one of the alkali netal salt and the
al kali metal hydroxide is set to a specific ratio with respect to 100 parts
of at least one of the synthetic rubber and the synthetic resin which
serves as a base material, further nore excellent cleaning action is
obtained. 10 [0016] Furthernore, when water is contained together with the
organi c solvent and a content of water is set to a specific ratio with
respect to 100 parts of at |east one of the synthetic rubber and the

synt hetic resin wtOtHh] serves as a base material, further nore excellent

cl eaning action is obtained. 15 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
[0017] The fol | owParticwadly, vdiesicthe bentketivodibberis at lehst tolhe off athgtenegmopyleratet ai | .
[0018] 20 The nold cl eani ng conposition of the invention is obtained using
at | east rublwe anfl bataslyenehrabber, thelaadlimnat the snyoid blehnidg rhesomesnkdse and elivses as a
base material, at |east one of an alkali netal salt and an al kali netal
hydr oxi deyn i winentisdledniniz whrkabiliey isavslizedn or gani ¢ sol vent as essenti al
conponents. [0019] 25 The synthetic rubber is a so-called unvul cani zed
rubbes and exanpkEP15£hereof i ncl ude et hyl ene-a-ol efin rubbers such as
natural rubber (NR), butadiene rubber 6 (BR), nitrile rubber (NBR), and

et hyl ene- pr opy| englord#RBe rwifdaPR ontshtysENCeldiloAdi ENBe alkdihfétal $BRInd the
pol yi soprene rubber (IR), butyl rubber (11R), silicone rubber (Q, and

f1 uor i natgghlf MBREhydrbii is TRaY a¥ciBe ratfedithirBigeyt 1100Vt MPldst fiRr eof may

be wused in conbination. In the invention, the ethylene-a-olefin rubbers
i nclude eyt §*}ﬁhéicafugb@rf A e lsyRRetid HRREWRICAWENe8Ss a base material, further
(EPDM . These

et hyl ene- propyl ene- pol yene rubbeéer
more excellent cleaning action is obtained.
10 [0016]
Furthermore, when water is contained together with the organic solvent and
a content of water is set to a specific ratio with respect to 100 parts of at least one of the

synthetic rubber and the synthetic resin which serves as a base material, further more

excellent cleaning action is obtained.

15
DETAILED DESCRIPTION OF THE INVENTION
[0017]
The following will describe embodiments of the invention in detail.
[0018]

20 The mold cleaning composition of the invention is obtained using at least
one of a synthetic rubber and a synthetic resin which serves as a base material, at least
one of an alkali metal salt and an alkali metal hydroxide, and at least one of water and
an organic solvent as essential components.

[0019]
25 The synthetic rubber is a so-called unvulcanized rubber and examples

thereof include ethylene-c-olefin rubbers such as natural rubber (NR), butadiene rubber



unvul cani zed rubbers are vulcanized in the nold to form vul cani zed rubbers.
[ 0020] Anobng the above synthetic rubbers, in viewof |little contam nating
property at the nolding using a nold and little odor at the vul cani zati on,
EPR (inclusive of 10 EPDM and BR are preferably used singly or as a

m xture thereof. [0021] Then, the above EPDM is described in detail. EPDM
is a terpolynmer conposed of ethylene, an a-olefin (particularly,

propyl ene), and a pol yene nononmer as illustrated below. As the polyene

1o cyci SHRRALARIALA, BOSR), ‘il GHOCAGPIRYICRD Fublk? PR, YEkEE IRl
1, 4- I ' . A I i ' b :
2" et byl G S BRI petisdorefE (A S E Ry BB TR SORcond kB! ROFTAHCCT nene
thyl t et [ 4- i : - ' j . [ 0022

20 Wt el SRR e TREPHLFHE Bl St hE ERert InefE P B, [ P10

b EP fer. ' : [ i.ch I | %
oo yenc, bt B St “pnb ST sl LR HPABRRS AR ! %

f bl th is 30 t 60 | % [0023] 25 th

B ooty i RLER e sich s adiRadbrcr bR boty*Be Al PP Fssi re i
which th .used, | nbi.natiqn. .7 4].  EX . th theti
osin i nalasayar Hhbts SROGH R e tesh R a o UEGROROS  pol yester
resins such as pgi ﬁg& hyl ene terephthal ate, and pol ybutylene terephthalate,
pol ycarbonate re 0 ,] pol yaryl ate resins, vinyl chloride resins, chlorinated

5 vimyl chloride (oot ng BoLY el Ene f S NS e R B S B Sl ™
at the molding using a mold and little odor at the vulcanization, EPR (inclusive of

10 EPDM) and BR are preferably used singly or as a mixture thereof.

[0021]

Then, the above EPDM is described in detail. EPDM is a terpolymer
composed of ethylene, an a-olefin (particularly, propylene), and a polyene monomer as
illustrated below. As the polyene monomer, dicyclopentadiene, 1,5-cyclooctadiene,

15  1,1-cyclooctadiene, 1,6-cyclododecadiene, 1,7-cyclododecadiene, 1,5,9-
cyclododecatriene, 1,4-cycloheptadiene, 1,4-cyclohexadiene, = norbornadiene,
methylenenorbornene,  2-methyl-1,4-pentadiene, 1,5-hexadiene, 1,6-heptadiene,
methyltetrahydroindene, 1,4-hexadiene, and the like may be mentioned.

[0022]

20 With regard to the copolymerization ratio of respective monomers in the
above EPDM, preferred is a terpolymer in which ethylene is 30 to 80 mol%, polyene
monomer is 0.1 to 20 mol%, and rest being a-olefin. More preferably, ethylene is 30 to
60 mol%.

[0023]

25 As the above BR, 1,2-polybutadeine and 1,4-polybutadiene are used singly

or as a mixture in which they are used in combination.



pol ypropyl ene resins, polypropylene resins, polystyrene resins,
acrylonitrile-styrene resins, vinylidene chloride resins, vinyl acetate
resins, polyacrylate resins, polyimde resins, butadiene resins, polyacetal
resins, iononmer resins, ethylene-vinyl chloride copolyner resins,

et hyl ene-vinyl acetate copol ynmer resins, ethylene-vinyl acetate-vinyl 10
chloride graft polynerization resins, polyphenylene resins, polysulfone
resins, nethacrylic resins, acrylic-fuluorocarbon resins, acrylic-silicone
ol i goners, silicq§624resins, epoxy-containing silicone-acrylic resins, vinyl
ester resins, furan resins, phenol resins, nelamne resins, guanam ne

resins, urea resifs 0l th .fesin i | i t hal at [ ps,
et one’ resi ns, enor e PHEE'IREHE POl e AeiniSe @t ReRRE NI B
resins, chr n resin ol yvi nyl . forngl sin d.pal yvin ut yral
resins. fﬂgﬁ% ﬁbgoé/fggr §%/SH8I %"Cgrast é@y%f‘ﬁﬁ?ﬁ' gér?;ﬂlgl?aé%{a, %’ﬁ%/ pﬁggﬂt%%e in
conbi nati on. ng t.hes nthetig resins,.in.vi.ew of |little, contam nation
2t The. moTEPHETRE: PRI A R TS BRIy L st SHideyeribs FREFRARY
mel anine [ esi re suitabl sed. [00 . 20, 1n the base.material_ including
2t ebet YORE cBlorth oSy sty Fibissi o et BOEHEIE FRUSh SR ot het | o
rubber or the synthetic resin y be used singly or. the nt hetic rubber
and the é’?iﬁ%ﬁ@er ESI ri’ﬁfypﬁ%prg’g"s“@drqswsc@ﬁ%isw&?qeoﬁs&sa é"‘i@(? ile-RYFAE of
them may be used jn conbination. O these, in view of easiness of handling
at nol d Tesisatimgidens, ghlovide Hesing indRsetate rsinsepolypaniate EsiMss POWEBKS resins,
and nel am ne resins 25 are suitably used. Particularlg, t he, use of the above
synt het i desipbattadiene pesiftsernohyasetal gespmp nignemer sosins eathylengrwmyl chlogide
menti oned above, EPR is greferably singly used, or a mxture of EPR and BR
i s pref ecapolymgs eagins| ethykpe-vimy! apetats gopolymee raskis, ethilenerviyhgeetateivanylx/ y) of
EPR éx) and BR (y) in the 5 case where the mxture of EPR and BR is used is
pr ef dPabloploside wmfh palbigerigstion yesing 0@plyphenylayegaesns, a pakvisyliener gesins,
Particularlﬁ preferred is a range of x/y = 70/30 to

methacrylic resins, acrylic-fuluorocarbon resins, acrylic-silicone oligomers, silicone

resins, epoxy-containing silicone-acrylic resins, vinyl ester resins, furan resins, phenol

resins, melamine resins, guanamine resins, urea resins, polyurethane resins, diacrylic

phthalate resins, ketone resins, epoxy resins, xylene resins, maleic resins, phenoxy

15  resins, chroman resins, polyvinyl formal resins, and polyvinylbutyral resins. They may

be used singly or two or more thereof may be used in combination. Among these

synthetic resins, in view of little contamination at the molding using a mold,

polyethylene resins, epoxy resins, and melamine resins are suitably used.

[0025]
20 In the base material including at least one of the synthetic rubber and the

synthetic resin, the synthetic rubber or the synthetic resin may be used singly or the

synthetic rubber and the synthetic resin may be used in combination or a plural kinds of

them may be used in combination. Of these, in view of easiness of handling at mold

cleaning, the synthetic rubbers, polyethylene resins, epoxy resins, and melamine resins

25  are suitably used. Particularly, the use of the above synthetic rubbers is preferable.



30/ 70. Nanmely, when EPR is less than 20 (ER is nore than 80) in the m xing
ratio of both materials, at the renoval of a rubber nolded article during
the nol ding work, the strength of the nolded article decreases, so that

i nconveni ence such as breakage is apt 10 to occur and thus the renoving
work fromthe nold tends to be difficult. [0027] The base materi al

i ncluding at | east one of the synthetic rubber and the synthetic resinis
preferably in a cured state at the tinme of detachnent fromthe nold at the

renoval oA meRitRMEyAMeti® fubbERE a§ Widnfiend®itvRe, EPR is’vlﬁfl{f&ﬁblfy}%iﬁ%:? usd b€ acur ed
state 15 includes curing by heating, curing by cooling in the case of

t her mopl agfktre bEEPR9NABR RrefetdvBs usddd the |ike. For exanple, in the case of
the curing by heating, a curing agent is wused. [0028] The above curing

agent may be one @ ble of curing the base material, and 20 exanples
t hereof include organic peroxides and the |like for synthetic rubbers and

pol yet hy| ene I esi A8l Bt i 3R CHRmBRAAD IR 31 EAIELG AYBRE IRNikoned

phenol conpounds, am ne-bas compou zol es, anh - based

curing aqg erethd ik fur BPHPIO thE BR1du QNP PIESLLARY 16 RErahbk 6r xPO29] 25
?ﬁ g% gﬁe ord’a glg

Exanples © € above organi c peroxi des I nc ani ¢ per oxi des “such as
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2,5 cli()rmtt(r)l yolcéuzr ’agc-l gilu(sttﬁe removing work from the mold tends to be difficult.
[0027]
The base material including at least one of the synthetic rubber and the
synthetic resin is preferably in a cured state at the time of detachment from the mold at
the removal of contamination. The curing method for achieving the above cured state
15 includes curing by heating, curing by cooling in the case of thermoplastic resins or the
like, and the like. For example, in the case of the curing by heating, a curing agent is
used.
[0028]
The above curing agent may be one capable of curing the base material, and
20  examples thereof include organic peroxides and the like for synthetic rubbers and
polyethylene resins. In the case of epoxy resins, there may be mentioned phenol
compounds, amine-based compounds, imidazoles, acid anhydride-based curing agents,
organic phosphoric acid compounds, and the like.
[0029]
25 Examples of the above organic peroxides include organic peroxides such as

1,1-bis(t-butylperoxy)-3,3,5-trimethylcyclohexane, 1,1-bis(t-butylperoxy)cyclohexane,



but yl per oxy) hexane, a, a'-bis(t-butyl peroxy-misopropyl)benzene, t-butyl
cunyl peroxide, diisopropyl benzene hydroperoxide, di-t-butyl peroxide, and
2,5-di methyl-2,5- di(t-butyl peroxy)hexane-3. 10 [0030] Exanpl es of the
phenol conpounds incl ude hydroqui none, resorcinol, and catechol which are
monocyclic bifunctional phenols; bisphenol A, bisphenol F,

napht hal enedi ol s, and bi phenols which are polycyclic bifunctional phenols;
and polyfunctional phenols such as hal ogeni des and al kyl group-substituted
conpounds-buthfperemendic [ 0R3d] Evarpl espabxjdieatgm nebligbed meesmyeddds i ncl ude
N, N benzyl di net hyl am ne, 2-(di nmet hyl am nonet hyl ) phenol, 2,4, 6-

tri s(di maikythiferaivatchydyphexalone t giroxade! bpuglagyreyagyl tarbehdianebatine, N, N
20 di net hyl pi perazi ne, 1, 4-di azabicycl o[ 2. 2. 2] oct ane,

1, 8- di azblokybsbpyld- CirbénaiedeeSndimethkl3;HiidBaRbEYEOR) thedarl?] - 2. NBRENDE,
hexanet hyl enet etram ne, pyridine, picoline, piperidine, pyrrolidine,

di met hyl e¥EIRESXYOAME t-HityTET Btb@eYaRN ME2-bistVSitAREOXY MM,  t-butyl

di i sobut yl am ne,” "di - n- but yl'am ne, di phenyl am ne, met hyl ani | | ne,

tri-nspr %%&?B@&Sate,t hibu'i‘y'IQP&-Yﬁs?«!%nﬂ?lpeﬁo&&?ﬁté?&i&,y Hﬁfﬁ)ﬁkglmﬁgfeci@ﬁ‘%g){ﬂhﬁméﬂe’ 25

tetramet ylannDn!un1phIpr|de, tet ramet hyl amroni um broni _

Lraet AT Rdde, habEHEY! SR SRS amna el gt bane

g et ! Wicr o RS AL 6 By, L Rs0l pepdaacLicte L gneol

2~ hopt Ao BRI Yisepftp g MARER e 1 LBERF Yoo S S TREREDL 2o

2- phenyl idﬂ-ﬂ%ﬁei&&ﬁh&aﬂélg.ecyl i m dazol i ne, 2-

10 [0030]
Examples of the phenol compounds include hydroquinone, resorcinol, and

catechol which are monocyclic bifunctional phenols; bisphenol A, bisphenol F,
naphthalenediols, and biphenols which are polycyclic bifunctional phenols; and

polyfunctional phenols such as halogenides and alkyl group-substituted compounds

15  thereof.
[0031]
Examples of the amine-based compounds include  N,N-
benzyldimethylamine, 2-(dimethylaminomethyl)phenol, 2,4,6-

tris(dimethylaminomethyl)phenol,  tetramethylguanidine, triethanolamine, N,\N’-
20  dimethylpiperazine, 1,4-diazabicyclo[2.2.2]octane, 1,8-diazabicyclo[5.4.0]-7-undecene,
1,5-diazabicyclo[4.4.0]-5-nonene,  hexamethylenetetramine,  pyridine,  picoline,
piperidine, pyrrolidine, dimethylcyclohexylamine, dimethylhexylamine,
cyclohexylamine, diisobutylamine, di-n-butylamine, diphenylamine, N-methylaniline,
tri-n-propylamine, tri-n-octylamine, tri-n-butylamine, triphenylamine,

25  tetramethylammonium chloride, tetramethylammonium bromide,

10



hept adecyl i m dazol i ne, 2-isopropylimdazole, 2,4-dinethylimdazole,

2- phenyl -4- nmethyli m dazol e, 2-ethylim dazoline,

2- phenyl - 4- met hyl i m dazol i ne, benzi m dazole, 1 10 cyanoethyli m dazol e, and
4-di am no-6-[2' -nmet hyl i m dazolyl-(1")]ethyl-s-triazine. [0033] Exanples

of the acid anhydride-based curing agents include acid anhydrides such as

pht hal i ¢ anhydri de, hexahydrophthalic anhydride, pyronellitic dianhydride,

and benzophenonet etracar boxyli c di anhydride. 15 [0034] Exanples of the

organi ¢ phespiiolimmaaiugh congiide)ds tristhiledetctraakriet didnfihodiphatyimethaneam de,

tri(dichloropropyl) phosphate, tri(chloropropyl) phosphate, triphenyl

phosphi t diantihddiphdiyl ethbo dityahdiamplectoyyipizgosmibepuanylated, andt dimptigtyttphosphi ne,
tri-n-butyl phosphi ne, di phenyl phosphi ne organophosphorus 20 conpounds, and
hal i des thereof. [p@0235] These curing agents nmay be used singly or may be
used as any conbination of two or nore thereof. [0036] 25 The m Xxing

anount of the curExaghphdeTithd fmidRRIEPhtIRHE iMidagsle bllbthyﬁﬁﬁdazﬁl’éamﬁgrl -4in the
case of the synthetic rubber, the anmount is pref er ab y set to a range of 1

11 to53 RRAkyFinAYa M, gfr-mwyhnﬁ&asza&ct 2t shedPRmRALSIS, DY-unBéGimiddrelei nafter,
simply referred to ‘as "part(s)") of the synthetic rubber. [0037]

Fur t her mpgg,y] bhRetGifimhzA8eNt 20RDraALLyI RNz, f Unﬂjldi’ﬁhe%grhﬁ?@a%ol%u“ ng of the
5 synthetic rubber and the’ synthetic resin but al’so a function as a cleaning

agent of m"’e or tﬂ el hus cQa e?i 11 d%% ind) the Qr%ge%lhgﬁgmgngorrposgtl on of

t he |nvent| purpo an one as a curing agent, according
to need. hzﬂﬁd&&ﬁfnn&zgﬁi?éfnb %Bpfo%?hmldazole, 2,4-dimethylimidazole, 2-phenyl-4-

methylimidazole, 2-ethylimidazoline, 2-phenyl-4-methylimidazoline, benzimidazole, 1-
10  cyanoethylimidazole, and 2,4-diamino-6-[2'-methylimidazolyl-(1°)]ethyl-s-triazine.

[0033]

Examples of the acid anhydride-based curing agents include acid
anhydrides such as phthalic anhydride, hexahydrophthalic anhydride, pyromellitic
dianhydride, and benzophenonetetracarboxylic dianhydride.

15 [0034]

Examples of the organic phosphoric acid compounds include
hexamethylphosphoric triamide, tri(dichloropropyl) phosphate, tri(chloropropyl)
phosphate, triphenyl phosphite, trimethyl phosphate, phenylphosphonic acid,
triphenylphosphine,  tri-n-butylphosphine, diphenylphosphine organophosphorus

20  compounds, and halides thereof.

[0035]

These curing agents may be used singly or may be used as any combination
of two or more thereof.

[0036]

25 The mixing amount of the curing agent is appropriately set but, for

example, in the case of the synthetic rubber, the amount is preferably set to a range of 1
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curing agent in such a case is set preferably to 5 to 60 parts, particularly
preferably to 5 to 25 parts with respect to 100 parts of at |east one of
the synthetic rubber and the 10 synthetic resin. [0038] O the at |east
one of an alkali nmetal salt and an alkali netal hydroxide to be mxed in
the base material, as the alkali netal salt, salts of netals such as
lithium sodium potassium rubidium and cesiummay be nentioned. 15

[ 0039] Exanpl es of such an alkali nmetal salt include boric acid salts, salts
of  phospbG@rpatts dyivekbglstueith sespqai s pODparts By wdightréteagihaftephaimipty sedérckd to
hypophosphori c acid, phosphorous acid (phosphonic acid), hypophosphorous
aci d ( phesppirisy’) afihd)synthpye apbasphori c aci d, trinetaphosphoric acid,

t et ramet aphosphoric acid, and 20 pyrophosphorous acid, carbonic acid salts,
sul furic acid sale37nitric acid salts, hydrochloric acid salts, and salts
of organic acids such as acrylic acid, adipic acid, ascorbic acid, aspartic
aci d, am nobenzoi Eyurgeifloreath@i duritig agEet hab @BZ 6h1§ adfuhétiorPbfhdat @atish of fher m ¢
acid, citric acid, glycolic acid, gluconic acid, glutam c acid, cinnanc
acid, 5 sughthBii€ rébefl and Gl kntR&icdresmabitCalsd & fafdtibn &Xalcl€anig shent 8f hari c
acid, toluenesulfonic acid, 25 nicotinic acid, lactic acid, uric acid,

hal ogen- sHIa! Addihed cALBE ix&CinGhe RIMI 8lchfing ebfiposiREN 3 LIHRSH iftidh Fotthed.

mal oni ¢ acid, butyric acid, and malic acid. 12°[0040] 1In the case where the

al kal i ”?%Bos@ Bltfer tan®ngak c‘af-ing aga{tym&offng%i &ed.am@&ﬁikﬁlﬂg Adiat bf et al sal t
acl

of the can be utilized. Fo xanpl e, 1n the case of salt of tribasic

Phosphor | riElyfonifl el dasRYcch reAtifinliod BId0TREY, RRLuIARY PRS0 15t 2l and

two 5 hy a secondary s aving two netals an ogen, and a
tertiary t Vi I i ny, Ldic
salt, an téﬁ?a?#%ewgglr%%yegﬁ@ngé@hgﬁ Fvgla‘?ge\é% (.méA%@sf}ﬁg}%% errugfr)ﬁrt élai\q/l!eewpoi nt
of cqpr ossiy}{.ﬁlg&&sesﬂlf a nold, an al kaline

[0038]

Of the at least one of an alkali metal salt and an alkali metal hydroxide to be
mixed in the base material, as the alkali metal salt, salts of metals such as lithium,
sodium, potassium, rubidium, and cesium may be mentioned.

15 [0039]

Examples of such an alkali metal salt include boric acid salts, salts of
phosphoric acids such as phosphoric acid, metaphosphoric acid, hypophosphoric acid,
phosphorous acid (phosphonic acid), hypophosphorous acid (phosphinic acid),
pyrophosphoric  acid, trimetaphosphoric acid, tetrametaphosphoric acid, and

20  pyrophosphorous acid, carbonic acid salts, sulfuric acid salts, nitric acid salts,
hydrochloric acid salts, and salts of organic acids such as acrylic acid, adipic acid,
ascorbic acid, aspartic acid, aminobenzoic acid, alginic acid, benzoic acid, oleic acid,
formic acid, citric acid, glycolic acid, gluconic acid, glutamic acid, cinnamic acid,
succinic acid, acetic acid, salicylic acid, oxalic acid, tartaric acid, toluenesulfonic acid,

25 nicotinic acid, lactic acid, uric acid, halogen-substituted acetic acid, phthalic acid,

benzenesulfonic acid, malonic acid, butyric acid, and malic acid.

12



salt or a neutral salt is preferable. Furthernore, as the alkali netal salt,
fromthe viewpoint of solubility in water, a hydrate is preferably used. 10
[ 0041] Exanples of the al kali metal hydroxide include sodi um hydroxi de and
pot assi um hydr oxi de. [0042] These alkali netal salt and al kali netal

hydr oxi de may be used singly or 15 two or nore thereof may be used in

conbi nation. [0043] The contents of the at |east one of the alkali netal
salt and the alkali metal hydroxide is set to a range of preferably 0.1 to
10 parts, particybo4d]y preferably 0.1 to 5 parts with respect to 100 parts
of the at |east one of the synthetic rubber and the 20 synthetic resin which

serves as a base [nakecdsalwheNathielykalivaeral §dieis i saltrd agiodybiakici adid, @gartidial |, t he
renovi ng property of the contam nants formed on the nold surface renarkably

decr easeglkalidn&gngli@if ehe RAOVA beohtiliAee. Fot examglé afitatdsoof & esldsf fribatie
difficult. On the other hand, when the amount is too |large, the al kali netal

salt and phbghoat kerld, thetsalt hxebeXdngdeoh raRiryt QItPRAGhP ohéiket@iNatdéwsol d
surface and thus the nold tends 25 to be contaminated to the contrary. 13

[0044F  NodfogeS aV\RkShdatP she halimgdwombtR dnaVery hitogdrBRn¥al RftiariRoanat er
(water tréated through a reverse osnosis nenbrane o%talned by renoving

| MpUr i t @vink Yhree SXGAIEN WPordGVeE! it ndythd & b £FaG@E sBR, AthlkAMeYsatS Gl 2D [ 0045]

The ni xi ng afount of the water’is Set to a range of preferably 3 to 30

parts, E’i@ﬁ&él%?lit?%r)ior%ﬁ{eﬁéw Fl%bﬁé’wﬁ&npéf f]cﬁrd@i\leﬂﬁ&etﬁpaeﬁxblcf,%n \Jgﬁ{%(l:iﬁér ts of

at |l east one o _the er - and the synthetic resin serves
as a basg, a6l hahiral NGTHk yprei%’fh%'i‘e. Furthermore, as the alkali metal salt, from the

viewpoint of solubility in water, a hydrate is preferably used.
10 [0041]
Examples of the alkali metal hydroxide include sodium hydroxide and
potassium hydroxide.
[0042]
These alkali metal salt and alkali metal hydroxide may be used singly or
15  two or more thereof may be used in combination.
[0043]
The contents of the at least one of the alkali metal salt and the alkali metal
hydroxide is set to a range of preferably 0.1 to 10 parts, particularly preferably 0.1 to 5
parts with respect to 100 parts of the at least one of the synthetic rubber and the
20  synthetic resin which serves as a base material. Namely, when the mixing amount is too
small, the removing property of the contaminants formed on the mold surface
remarkably decreases and complete removal of the mold contamination tends to be
difficult. On the other hand, when the amount is too large, the alkali metal salt and the
alkali metal hydroxide are apt to precipitate on the mold surface and thus the mold tends

25  to be contaminated to the contrary.
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the m xing anobunt is too small, the renoving property of the contam nants
formed on 10 the nold surface renmarkably decreases and conpl ete renoval of
the nold contam nation tends to be difficult. Contrarily, when the anount
is too large, the cleaning effect is not inproved and a | abor for m xing
increases and tends to be fruitless. [0046] 15 Next, as the organic
solvent to be used in the invention, various organic solvents are used and,
for exanple, in the case of using the alkali netal salt, fromthe viewpoint
of the sol ubilityjoa de-based sol vents, al cohol -based sol vents,

ket one- based solvents, ether-based solvents and the |like are used. They

may be used singlyeQl a$ Wate@rto Hm&l@(ddhgrm@fmwd@etapmeﬂ RG ovaern@tdtan. 20
[ 0047] As the above am de-based sol vents, formam de, N nethylformam de, N, N

di et hyl fifamnihetigh™ vkt Smdsey ﬁ‘iéﬁib@lﬁxe) %&E@@ ske rerhbViBE hipasedsafdn- de N, N-
di met hyl acetam de,” N, N, N, N -tetranethyl urea, 2-pyrrolidone, N-methyl-

pyrroli d%@hm%@%a@éra&{@tﬁb hﬁ@.EQ@B@ gllﬁgly%sgéters and the |like are prefer abI y
used. 25 14 048] Exanpl es of the al'cohol -based sol vents include nethanol,

et hangl, 1 propaq@b45p propanol, 1-butanol, 2-butanol, iso-butanol,
tert- butanol 1- pentanol , 2- pentanol 3-pentano| 2- nethyl-l-butanol,

i sopentyl al COhOlThetlgﬁ gﬁ:ﬁpu,}to@'tff@agﬂefis%zt mﬁhge/bf%re%@mﬁpg'mao%aa@nty'

al cohol , 1-hexan pent ano ent ano

2, BN, kg MBLIE b idSp RO o1 A0 o YA GG 1
T R S SRy SO LR BT AL o
glycol Mpe %%tné amount is too small, the removing property of the contaminants formed on
10 the mold surface remarkably decreases and complete removal of the mold
contamination tends to be difficult. Contrarily, when the amount is too large, the
cleaning effect is not improved and a labor for mixing increases and tends to be
fruitless.
[0046]
15 Next, as the organic solvent to be used in the invention, various organic
solvents are used and, for example, in the case of using the alkali metal salt, from the
viewpoint of the solubility, amide-based solvents, alcohol-based solvents, ketone-based
solvents, ether-based solvents, and the like are used. They may be used singly or two or
more thereof may be used in combination.
20 [0047]
As the above amide-based solvents, formamide, N-methylformamide, N,N-
dimethylformamide, N,N-diethylformamide, acetamide, N-methylacetamide, N,N-
dimethylacetamide, N,N,N’,N’-tetramethylurea, 2-pyrrolidone, N-methyl-2-
pyrrolidone, caprolactam, carbamic acid esters, and the like are preferably used.

25
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10 ether, diethylene glycol, diethylene glycol nononethyl ether, diethylene
gl ycol nonoet hyl ether, diethylene glycol nonopropyl ether, diethylene

gl ycol nmonombutyl ether, triethylene glycol, triethylene glycol nononethyl
ether, triethylene glycol nonoethyl ether, tetraethyl ene glycol,

pol yet hyl ene glycol (having a weight-average nolecular weight of 200 to
400), 1, 2-propanediol, 1,3-propanediol, 1,2-butanediol, 1,3 15 butanedi ol,
1, 4- but anedi ol , 2, 3-butanediol, 1,5-pentanediol, glycerin, propylene glycol,
and dlpropylene quqql. [0049] Exanples of the ketone-based sol vents

i ncl ude acetone, nethyl ethyl ketone, 2-pentanone, 3-pentanone, 2-hexanone,

net hyl isobutyl ksfagipfes 8f RBOIAGMOEbastd 2DIVER aN® ntbithaRBubthhndietione,
cycl ohexanone, nethyl cycl ohexanone, phorone, and |sophorone [ 0050]

Exanpl es safnahble 2(3@1 %&aqeﬁlté@lVg%ﬁmbpCllsb'-%ﬁtaﬂbprt@ﬁwuta%bhel-apeﬁhhcﬁom opyl
et her, dlbutyl di hexyl ether, anisole, phenetole, dioxane,

tetrahyd@@{ﬂaﬁ@n 3-BG l 2%5tﬁ§rl yb&aﬁolgﬁ htg‘lj'zﬂ@&h%)/'??&;tkﬁ'iyl ﬁk&éldle@e gl ycol

di et hyl ene g ycol dine her hyl ene gl ycol

gio!eflg%lt_s 1:2-1315_1%[[(& ocar ﬂ%*uls%cﬁ%gggr}?wﬁ@lthegn%?gﬂg gﬁﬁﬁ%hgﬁgﬁmg; al s,
al i phat i f?tﬁh N %—@ﬁﬁkfh%ﬂ%ﬂ[ | Ry taﬁ?f e? hegﬂgﬂﬂouﬁ‘ﬂ%ﬁ)t?ﬁélt r %’Ee?eﬁ%? nds,

am ne conpoun oet hanol’ conpounds ’(di net hyl

sul f oxi d?ne?ltésﬁ%‘)cil]ol}%q oI veny. ﬁxeﬁﬁr‘fé)@%h% gr nngem?ﬂlg?céflcg)ﬂ ang[ oups (ester

and et her ether use solf'vents nay be wused

of "o amiieRiolRbRl, SBofll; BRYaR hRER: (b IRLAMNERY. fel i RER) ot
Ot her t hapyé:f)ﬂgllo %ﬁ)ﬁ eeﬁ?s eﬂ,ﬁ@o' Y c31 m('):ryorpg'(ppeyﬁ rTtlfer ethy?gleetgrf}%rol Vr}nlotngmtmqtey?e

sol vent s &
10  ether, diethylene glycol, diethylene glycol monomethyl ether, diethylene glycol

monoethyl ether, diethylene glycol monopropyl ether, diethylene glycol monombutyl
ether, triethylene glycol, triethylene glycol monomethyl ether, triethylene glycol
monoethyl ether, tetraethylene glycol, polyethylene glycol (having a weight-average
molecular weight of 200 to 400), 1,2-propanediol, 1,3-propanediol, 1,2-butanediol, 1,3-
15  butanediol, 1,4-butanediol, 2,3-butanediol, 1,5-pentanediol, glycerin, propylene glycol,
and dipropylene glycol.
[0049]
Examples of the ketone-based solvents include acetone, methyl ethyl
ketone, 2-pentanone, 3-pentanone, 2-hexanone, methyl isobutyl ketone, 2-heptanone, 4-
20  heptanone, diisobutyl ketone, cyclohexanone, methylcyclohexanone, phorone, and
isophorone.
[0050]
Examples of the ether-based solvents include dipropyl ether, diisopropyl
ether, dibutyl ether, dihexyl ether, anisole, phenetole, dioxane, tetrahydrofuran, acetal,
25  ethylene glycol dimethyl ether, ethylene glycol diethyl ether, diethylene glycol dimethyl

ether, and ethylene glycol diethyl ether.
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10 used in conbination and, for exanple, it is possible to m x anmmonia as an
inorganic solvent or the like. [0052] 1In the invention, in the case of
using an alkali netal salt, fromthe viewoint of solubility of the alkal
metal salt, it is preferable to use water, which is exenplified in 15 the
above together with the organic solvent, in conbination. In the case where
the above alkali netal salt is used as a hydrate in which crystal water is
conbined, the solubility is inproved since a mnute anount of water is
cont ai ned derivedobsgmthe crystal water but, since dissolution speed is
enhanced by positively m xing water, the wuse of water is preferable from

the viewpoi nt of MBoKk&héd thhy theZdbold 0fpdhic Hobveapydvaitganhasdgineatbons,
preferably liquid at the tine of cleaning a nold and further, is

particul afalolgeﬁited eHydkdcyrbons, PRatoly atetal)! Aiphhtid Yacilk, hbid hhhyRIridBENestdte ol d
is heated. For exanple, polyhydric alcohols and pol yhydric al cohol alkyl

ethers abepufdse b yenU 868 pouRiISC ik lbipoeidiC@néhodatolhMines eff. )¢ amduct or
device nolding in 25 which a thernosetting resin conposition is used as an

encapsul alififcdmbRtif|dimety s Silfadde &c. e sbRARGMAYIME dwb REnRRE fgictigrner al |y
around 180C, a solvent having a boiling point 16 of 180C or higher is

pref er abl oo ieds@S aiti Sk YohbP alR® e &t ' Bt 68 ued 2T ReseBoRBRlLRay B L he

sol vent having a boiling’ point of 180C or” hi gher 1nclude ethylene glycol

monobut ylys@& Qﬁg1y( Sl %P&kﬁﬁ{:ﬁgf*ﬁ%?be L&E:%Wlsgrﬂﬁingﬁé(& E%J g.agg{&gri?lﬁtgonrgcgfnt :

1870, I propyl’ene gl yco her ol 't ng poin

di-ethyl enggl Y60k sofARNBERINGS. hAFHALBACHI BRROMRY o SRAD ot OR3M e The

m Xi ng anmoun ove orgahi c solvent (total anpbunt of t in

the case a‘ﬁﬂﬁé.ﬁa{eﬁ%%}é@b%’ guggé%%?%,§o§éﬁer%ﬂﬁh%% SN BHHe F%/lvi;ﬁ% gﬁg 6)%0 a

range of ~preferab s, partic y prefera parts
W Th 1HeSREES if QorBRaRG Eu?d,c}for example, it is possible to mix ammonia as an inorganic

solvent or the like.

[0052]

In the invention, in the case of using an alkali metal salt, from the viewpoint
of solubility of the alkali metal salt, it is preferable to use water, which is exemplified in

15  the above together with the organic solvent, in combination. In the case where the
above alkali metal salt is used as a hydrate in which crystal water is combined, the
solubility is improved since a minute amount of water is contained derived from the
crystal water but, since dissolution speed is enhanced by positively mixing water, the
use of water is preferable from the viewpoint of workability.

20 [0053]

The above organic solvent is preferably liquid at the time of cleaning a
mold and further, is particularly preferably one having no volatility at the time when the
mold is heated. For example, polyhydric alcohols and polyhydric alcohol alkyl ethers
are preferably used. Specifically, since a mold for semiconductor device molding in

25  which a thermosetting resin composition is used as an encapsulating material is used at

a mold temperature thereof of generally around 180°C, a solvent having a boiling point

16



10 the at | east one of the synthetic rubber and the synthetic resin which
serves as a base mterial. Nanely, when the m xing anmount is too snmall, the
renoving property of the contam nants forned on the nold surface renarkably
decreases and conplete renoval of the nold contam nation tends to be
difficult. Contrarily, when the anount is too large, the cleaning effect is
not inproved and a | abor for mxing increases and tends to 15 be fruitless.
[0055] Into the nmold cleaning conposition of the invention, a rel ease

agent, a ofr80YC or higher @Calﬁélbrabﬁ,ﬂﬁkeﬂfhe al Sok@ntribdgsed pip gl 4 adsel \Exaimphd
according to need, in addition to the above respective m xing conponents as

essenti a|of0tﬁmnﬁéﬁt $avidd 4 MBGlg byiamifeB0oC shaighet ¢adedagtiylenenglesie
| ong-chain aliphatic acids such as stearic acid and behenic acid; netal

salts of mh&BushadtReralbodied ipeirdCi1882C)S YskbpyaéneZ igheol S(E)@Aﬁhgt}ﬁnﬁtﬂdwl?a@}l um
stearate; ester waxes such as carnauba wax, nontanic acid wax,

partiall y; Bﬁef' A S RN 10BHEPbaMNing P6ind: 100D, Chil Niahi @H@tglyccﬁm d

am des suc as stearyl ethyl enedi am de; and paraffins such as pol yet hyl ene

wax. ghexmgmnéggyllé%g bo?rhﬁg]f)(yinprlghc\@ or nore thereof are used in
conbi nat i on. f A ctontent of the release agent is set to a range of

preferably 5 to 2[@05) rts, nore preferably 8 to 16 parts with respect to 100
parts of at |east one of the synthetic rubber and the synthetic resin which

serves as a base {81l am DT the ISR oldific SIGANKEA] afbulitf EhpRSE agent

is too small, it 0 obtain icie easi ng

Cont r ar i Ly phig Soﬂﬁhg@gﬁe‘%ﬂbe S e faré%s%cp?n ﬁﬁ%ﬁazaﬂ&@eanée‘%%'d"?aﬁlg@"b‘?r s

decreased and a 'S a enc ce of nol ded

arti cl es %&Bg}’? },]o‘é‘?d ﬁ?bsgbgr]tugﬁlah& 'iS?efQJasz‘ LR %s%@le?ﬁ&t W {dFhdstt' N9 the

mol d aftdr-ren
10  the at least one of the synthetic rubber and the synthetic resin which serves as a base

material. Namely, when the mixing amount is too small, the removing property of the

contaminants formed on the mold surface remarkably decreases and complete removal

of the mold contamination tends to be difficult. Contrarily, when the amount is too

large, the cleaning effect is not improved and a labor for mixing increases and tends to
15  be fruitless.

[0055]

Into the mold cleaning composition of the invention, a release agent, a
reinforcing agent, and the like can be appropriately mixed according to need, in addition
to the above respective mixing components as essential components.

20 [0056]

Examples of the release agent include long-chain aliphatic acids such as
stearic acid and behenic acid; metal salts of long-chain aliphatic acids, such as zinc
stearate and calcium stearate; ester waxes such as carnauba wax, montanic acid wax,
and partially saponified esters of montanic acid; long-chain aliphatic acid amides such

25  as stearylethylenediamide; and paraffins such as polyethylene wax. They may be used

singly or two or more thereof are used in combination.
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10 Exanpl es of the reinforcing agent include inorganic fillers such as
silica powder, talc powder, alum na, calciumcarbonate, alum num hydroxide,
and titanium oxide. They may be used singly or two or nore thereof may be
used in conbination. As the reinforcing agent, it is preferable to use one
havi ng an average particle size of about 0.01 to 100 m 15 [0059] A content
of the reinforcing agent is set to a range of preferably 10 to 50 parts,
particularly preferably 15 to 40 parts with respect to 100 parts of at | east
one of the synthetic rubber and the synthetic resin which serves as a base
mat eri al . Nanel y,[00Hen the content thereof is too small, there is a
tendency that a decrease in nechanical 20 strength is invited owwng to a
decrease in rei nfArcentent ebtheirelpasegant igrset ip, a vange of peeferablyt 2t 29 partsof s
too large, the conposition becones brittle and there is also a tendency of
a decr eageore prefeahhng ¢all 6 parte mgthhrespe0080]00 partst dicatrtease on¢ of thet $ystheticd

cl eani ng conposition of the invention, a 25 softening agent such as aroma
oi | or napblehendcheisynthatios mstrawlachngeragens ashast nastersall f Nam¢l, avtenathe

vul cani zation accel erator, an aging inhibitor, zinc flower, and the |ike can
be appr apnicat ef themekeast agenoidioogsnadl, iesdifficultaddittdinn dubfitibet @kaviag
additives. [00611 The nold cleaning conposition of the invention can be,
for exanpiffect. Lot edhas tholconent tidaea] is, tdohéarggnhestitardng gamvebeispr oduced
by nechanically kneadi ng respective m xi ng conponents including the above
respect i \fecreasedniridahlso chéfeoReNttendétiey thdBah® Wippedthn@r of thek Avddtar artiales Ol |

m xer, an extruder, or the like. [0062] The thus produced nold cl eaning

conposi t iteBordés Whiee hithe e préduin@\d sielied Lﬁioq@ugti@%ﬁte@maaﬁa&eﬁéwi@gnol d
a

cleaning material forned into a powder shape, a let-1ike
[0058]
10 Examples of the reinforcing agent include inorganic fillers such as silica

powder, talc powder, alumina, calcium carbonate, aluminum hydroxide, and titanium
oxide. They may be used singly or two or more thereof may be used in combination.
As the reinforcing agent, it is preferable to use one having an average particle size of
about 0.01 to 100 pm.

15 [0059]

A content of the reinforcing agent is set to a range of preferably 10 to 50
parts, particularly preferably 15 to 40 parts with respect to 100 parts of at least one of
the synthetic rubber and the synthetic resin which serves as a base material. Namely,
when the content thereof is too small, there is a tendency that a decrease in mechanical

20  strength is invited owing to a decrease in reinforcing ability. Contrarily, when the
content thereof is too large, the composition becomes brittle and there is also a tendency
of a decrease in mechanical strength.

[0060]

Furthermore, into the mold cleaning composition of the invention, a

25  softening agent such as aroma oil or naphthenic oil, a vulcanizing agent such as sulfur
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shape, a sheet-like shape, or a strip-like shape. The thickness of the sheet
in the case of the use as the sheet-like shape is usually set to 3 to 10
nm [0063] The nold cleaning conposition of the invention is preferably set
to be a 15 hypochrom c color such as white or gray near to white. By
setting as above, there are served effects that it beconmes possible to
easily confirmvisually the contam nation which has been renoved fromthe
nold and attached to the nold cl eaning conmposition after nold cl eaning and

the sit uaindon volcafBatbrch@aRk416r, GANadife @dtfbitot, ¢idf flawdd and A6 4ke R bAt the
time of using the nold cleaning nmaterial obtained fromthe nold cleaning

conmposi t i PPropriateNemipdentddihg tb eéd)én edEioMoahe abkie JdaRRebmterial is a
synthetic "rubber, it is generally preferable to use the conposition after

nmolding it into aopheet-1ike shape. Mreover, in the case where the base
material is a synthetic resin, for exanple, it is preferable to use the

thernosetting melggd ne1d S3bdhid t8MpbQisA N tht MDERioR BAMIES forZéxapijipe or a
tablet-1ike shape. 19 [0065] ™A mat?hod for cleaning a mold by using the nold

cl eanisng dﬁ@c!iﬂ%@&i | RiMowlk, ¢ N%Iﬂew{eeﬂzﬁ L&?noqogﬁi%ﬁdcénnw Sg&s&cé@w gﬂg‘cﬁﬁ%ﬁlﬁg? iFg r

performed wwth placing 1t 1n dano sem conduct or devi

exanpl e, ﬂn@a&iﬁ% I‘S‘eﬁ;geg%i\’}@%&iﬁé‘eco fledtRL Efuﬁinrgisghea.abg’ve%f%f}')\glaﬁ\iec cbddhhgar. the

above- nment1 one 1S, as a tter of cou In an ul canl zed state

0. adher SoEOfERs blng Pan SR iR o HERR ST OF M PR, FaHPe, 0l BT 07 S

performed by renqmbggbthe vul cani zed sheet fromthe nold. [0066] 10 The
nol d cl eani ng nmetho sing the sheet-like nold cleaning conposition in the

Cose of the base PRIGLL 3l odeld thof FMRGAE OGO HREES We! thvdlioflSE lovRid el ow

10 to mold cleaning as a mold cleaning material formed into a powder shape, a tablet-like
shape, a sheet-like shape, or a strip-like shape. The thickness of the sheet in the case of
the use as the sheet-like shape is usually set to 3 to 10 mm.

[0063]
The mold cleaning composition of the invention is preferably set to be a

15  hypochromic color such as white or gray near to white. By setting as above, there are
served effects that it becomes possible to easily confirm visually the contamination
which has been removed from the mold and attached to the mold cleaning composition
after mold cleaning and the situation of mold cleaning can be easily confirmed.

[0064]

20 At the time of using the mold cleaning material obtained from the mold
cleaning composition of the invention, in the case where the base material is a synthetic
rubber, it is generally preferable to use the composition after molding it into a sheet-like
shape. Moreover, in the case where the base material is a synthetic resin, for example,

it is preferable to use the thermosetting melamine resin after forming it into a powder

25  shape or a tablet-like shape.
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detail in the order of events. [0067] To start with, a sheet-like nold
cleaning material including the nold 15 cleaning conposition of the
invention is prepared. Then, the sheet-like nold cleaning material is placed
bet ween an upper nold in which depressions are fornmed and a lower nold in
whi ch depressions are fornmed, and the upper nold and the |ower nold are

cl anped to sandwi ch the sheet-like nold cleaning material, foll owed by
conpression nolding. The sheet-like nold cleaning material is filled into a
cavity which is fpogsf 20 of the depression fornmed in the upper nold and the
depression forned in the lower nold and brought into a pressure contact

with the nold surfagghby féhE@estiSs & Yhald R usiniei hdld dlémﬁ? Soripiteon éthe
synt heti c rubber (unvul cani zed rubber) i's heat vul cani ze t he heat for

nol di ng t@e l?rﬁ/eﬁtlé(ﬂ’fcﬁ'ﬁ‘l@ﬂ 784 tlﬁé@ﬁ@f hl?é"ﬂ)a%)@’is BerRmbd FBth p?iblﬁ’gitq'h aesbldeg aded
| ayer of a release agent and the |i ke Tormed in the cavity are conbined with

the 25 V%egﬁéﬂﬁﬁaoﬂgm% mo@ﬂé hﬁ%r et Caboi'?l (}j;b e1€4ﬁ@§aset}ﬂ5t%1'1§lr1@‘énd the

cavi ty is Ined Wt nize ber. Subsequent t he upper

mold & styPﬁ-k "‘rrﬁ‘;{bgelzoth@%go@ &eﬂﬂﬁf&&d @e{?{ 8L 3P %egﬁ&glr ’Hf”@&hr%é Mg, Rgriod and

t he sheet ¢leaning materi al at has becone the vuldani zed rubber

|s peel edudqegrcggngéﬂs{a'?ee AHERES %%&@F i the 61‘@11%@ fh@ﬁrf?eQV v n%ﬁn'u&%? t&‘%&u&ehe

oxi di zed ayer an am nant's)

sheet-1ike | er i;al o] 5 | ower
nol ds. Th‘h%l% ﬁmﬁg? d}g‘??eg(g}thr?géhl%gt %%ng% %ﬁl%fé%g@f E“T’%‘ng%t)é fn%ﬁlsf or
sandw chi neﬁft he }s)heet - .1 k§§ :l| % matl&lerl and perfor m ng

corrpresm% OﬁIBF% %bené%vdn% t Cémi’ff 8BIr SMEY set depending on the kind
of the base naterh@k§fnd the Iike. For exanple, in the case of the synthetic

rubber, 10 the co ons are preferably set to a range of 160 to 190C and 1
resin as the

ts?ntS | In gt ?:S?R? ?heem(gicﬂg]legtﬁggggg? usn?g ﬁ'ne sheet like er%lidné?eamng composition

in the case of the base material being a synthetic rubber will be described below in
detail in the order of events.

[0067]

To start with, a sheet-like mold cleaning material including the mold

15 cleaning composition of the invention is prepared. Then, the sheet-like mold cleaning

material is placed between an upper mold in which depressions are formed and a lower

mold in which depressions are formed, and the upper mold and the lower mold are

clamped to sandwich the sheet-like mold cleaning material, followed by compression

molding. The sheet-like mold cleaning material is filled into a cavity which is formed

20  of the depression formed in the upper mold and the depression formed in the lower

mold and brought into a pressure contact with the mold surface by the pressure for

molding. In this state, the synthetic rubber (unvulcanized rubber) is heat vulcanized by

the heat for molding to be a vulcanized rubber and, at that time, an oxidized degraded

layer of a release agent and the like formed in the cavity are combined with the

25  vulcanized rubber. On this occasion, in some cases, burr around the cavity is also

combined with the vulcanized rubber. Subsequently, the upper mold and the lower

20



preferably set to a range of 160 to 190C and 1 to 5 mnutes. [0069] One
exanpl e of nolds for which the nold cleaning conposition of the 15
invention is to be used is, for exanple, a nold for sem conductor device
nol ding in which repetitive nolding is perfornmed by using a thernosetting
resin conposition. [0070] In the nold for sem conductor device nolding,
which is one exanple of nolds for which the nold cl eaning conposition of
the invention is used, exanples of 20 the thernpbsetting resin conposition

to be usefoldsard opehéli Bffer’ £ predeteRingiedaimé Ppetiddl@ndihe SiRxYike 85410 CempRsi tion
containing an epoxy resin as a main conponent. [0071] As the thernosetting

resin coryasgtisll tAak hddWeddhy theav@lbddind @a8Bditis pbéled bff fratR GRS ﬁ@sén‘,anadﬁkivéﬂ ves
such as an inorganic filler and a curing accelerator are 25 appropriately

m xed t ogRbIAST thatdbh PdeBn@RARYhd BRidized edegtdied agydr dMiie Nk BdoRetingiRAnts) 21
[0072] Then, since the nold cleaned with the nold cleaning conposition of

the [ nvenigiindSwiih 8 {HeOMHEORLRILIRAThS el SRhOMEdut ol dppitf ace of an

initial state, a release agent 1s usually coated on the nold surface before

nol di By qgakﬁgﬁggfggﬁthERB aggﬁngggggbhﬂgithernnsetting resin conposition

serving as the no material . For exanple, 1n the case of nolding a nold
mat erial containi pgegq NONtanic acid wax as the release agent, it is
preferable to coat t nontani ¢ acid wax. Al so, in the case of nolding a

mol d materi al CO“’f@é {:‘%&ﬁ’t&ﬁm%? @M@cﬂﬂ%ﬁ‘e; sﬁ&@f—}j‘%(g 3 Cle tnnéat%:ﬁali ahd

preferable to coa rnauba wax. or coa e rel ease

agent on L0 M. A SULLEBIRE obd EGLPLAKESAIAL STalNheag gRd T ubber

conposi ti‘on conttal ni'ng rel'ease ag repa and then
forred | iR 3r FASRke haliaP iR0fe JBG! FoPSSHRbE: n' el Re TPSIRAL kil 2 sheet
10  the conditions are preferably set to a range of 160 to 190°C and 1 to 5 minutes and, in
the case of using a thermosetting resin as the synthetic resin, the conditions are
preferably set to a range of 160 to 190°C and 1 to 5 minutes.
[0069]
One example of molds for which the mold cleaning composition of the
15 invention is to be used is, for example, a mold for semiconductor device molding in
which repetitive molding is performed by using a thermosetting resin composition.
[0070]
In the mold for semiconductor device molding, which is one example of
molds for which the mold cleaning composition of the invention is used, examples of
20  the thermosetting resin composition to be used as a molding resin material include an
epoxy resin composition containing an epoxy resin as a main component.
[0071]
As the thermosetting resin composition, usually, a curing agent and, if

necessary, additives such as an inorganic filler and a curing accelerator are

25  appropriately mixed together with the epoxy resin serving as the main ingredient.
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t he unvul cani zed rubber described in the foregoing. The sheet formed of the
unvul cani zed rubber conposition containing the rel ease agent is nounted and
heated in 15 a nold in the sane manner as in the cl eaning process using the
sheet-1i ke nold cleaning conposition, whereby the rel ease agent contained
therein is coated on the nold surface. It is considered that the rel ease
agent in the unvul cani zed rubber conposition is nelted during the heat

vul cani zation and exuded out to the nold surface to forma uniform release
agent filmon the[U2face. 20 [0073] A content of the above-nentioned

rel ease agent may be set to a ratio of preferably 15 to 35 parts,

particul arly pref Ehablsincgh¢ mad cpaneéd witht the rmesldedeanting tQOpesitidrs of dfe t he
rubber material in the unvul cani zed rubber conposition. Wen the content of

the rel casentgdpifret SrdnesenthmaiantsSandaestsredao auhdldcutate ofaremstial afatgeat 1 s not
exhi bited. When the 25 content thereof exceeds 35 parts, it is coated on the

ol d surfrak@sd Bget i€XRaslsi ¢eated dnatieumbld Surfay Stefélet bldMi@émitohductgipear ance
of the nolded article that is obtained by wusing the nold after the cl eaning

and r gnevpaRageEXMBLES thePmbQHd rebiecdndbdsRitn@rhg hs dRs@bidd@ateNalPF&s

toget her with Conparative Exanples. However, the invention is not limted

to these &E4aIPR, €S thel @9 8f moldifigh mol& aReSsHal y&t&iﬁf@%ﬁ@hﬁn&%ﬁi whi'hé fi@ the
nol d cl eaning conposition 10 were prepared. [0076] 1) BR [butadiene

rubber: %l%%@ﬁééi'ﬁ,eﬁ i9%prefeRbf P 54! the o hc(dC wax, 1akoPMehe 8R¥If 2) EPR

[ et hyl ene- propyT ene-di ene rubber: manufactured by Mtsu
molding a mold material containing a Carnauba wax as the release agent, it is preferable

to coat the Carnauba wax. As a method for coating the release agent on the mold

10  surface, it is preferable to use an unvulcanized rubber composition containing the
release agent, which is once prepared and then formed into a sheet-like shape. For
example, there may be mentioned a sheet obtainable by mixing the release agent with
the unvulcanized rubber described in the foregoing. The sheet formed of the
unvulcanized rubber composition containing the release agent is mounted and heated in

15  amold in the same manner as in the cleaning process using the sheet-like mold cleaning
composition, whereby the release agent contained therein is coated on the mold surface.
It is considered that the release agent in the unvulcanized rubber composition is melted
during the heat vulcanization and exuded out to the mold surface to form a uniform
release agent film on the surface.

20 [0073]

A content of the above-mentioned release agent may be set to a ratio of
preferably 15 to 35 parts, particularly preferably 20 to 30 parts with respect to 100 parts
of the rubber material in the unvulcanized rubber composition. When the content of the
release agent is less than 15 parts, a sufficient release effect is not exhibited. When the

25  content thereof exceeds 35 parts, it is coated on the mold surface in an excessive
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15 Chem cals Inc., EPT 4045 (ethylene content: 54 nol % diene conponent
content: 8.1 nmol%] 3) Talc powder: average particle size 9 m 4) Silica
powder: average particle size 9 m5) Titanium oxi de: average particle size
0.25 m 20 6) Camauba wax: Camauba No.1 (manufactured by N kko R ka
Corporation) 7) Imdazole:

2,4-diam no-6-[2' -nmethylimdazolyl-(1)]ethyl-s-triazine 8) Oganic

per oxi de: n-butyl -4, 4-bis(t-butyl peroxy)valerate 9) Water: ion-exchange

wat er 25 addunPiEGauge ldgetibydtion en gippearhndenentit aedlded artiele Nk iscobitpiaedbiyon,
#200; wei ght-average nol ecul ar wei ght 200) 23 11) PG propyl ene glycol

(b0| ling ul@ﬁhgﬂhe mbfl/4Her 1) c1EXAd arll iehé&yingne gl ycol nononet hyl ether (boiling
point: 194C) [0077] Exanples 1 to 8, Conparative Exanples 1 to 2 5
Conmponents shown in Tables 1 to 2 described bel ow are m xed at the ratios
shown in the tables, and each of the m xture was kneaded using a kneadi ng
rol | . ThexamMmpigskneaded one is fornmed into a sheet-1ike shape (thickness of
S m using arolling roller to manufacture a desired sheet-I|ike nold

cl eangng conposi tipgty(nol d cleaning material). 10 [0078] Exanple 9 A
powder - shape nol gani ng conposition (rml d cl eaning material) was

obt ai ned by adhermg fblRRde il | 38 HATPAREN CoRfirlivear ts of
wat er by spraying to 100 parts o a pro uct o) y pul verizing a
commer ci %Qa&p?e\é?'ﬁo%@v@r, the invention is not limited to these Examples.

[0075]

First, respective components constituting the mold cleaning composition
10 were prepared.
[0076]
1) BR: [butadiene rubber: manufactured by JSR Corporation, BR-01 (cis-
1,4 bond: 95%)]
2) EPR: [ethylene-propylene-diene rubber: manufactured by Mitsui
15  Chemicals Inc., EPT 4045 (ethylene content: 54 mol%, diene component content: 8.1
mol%)]
3) Talc powder: average particle size 9 um
4) Silica powder: average particle size 9 um
5) Titanium oxide: average particle size 0.25 um
20 6) Carnauba wax: Camauba No.l (manufactured by Nikko Rika
Corporation)
7) Imidazole: 2,4-diamino-6-[2’-methylimidazolyl-(1°)]ethyl-s-triazine
8) Organic peroxide: n-butyl-4,4-bis(t-butylperoxy)valerate
9) Water: ion-exchange water |
25 10) PEG: polyethylene glycol (manufactured by NOF corporation, #200;

weight-average molecular weight 200)
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15 thernosetting nelam ne resin for nold cl eani ng (manufactured by N ppon
Carbide Industries Co., Inc., N kalet ECR-T). [0079] Conparative Exanple 3
A tablet-1ike nold cleaning conposition (nold cleaning material) is forned
20 using a commercially avail able thernosetting nelamne resin for nold

cl eaning (manufactured by N ppon Carbide Industries Co., Inc., N kalet
ECR-T). [0080] A renoving property of contam nants fornmed on a nold was
eval uated wusing each of the thus obtained nold cleaning conpositions (nold

cl eani ng nateriah§)p@Smgbyggggp%&gbgﬁgﬁggHﬁ@ﬁpﬁCye Exanpl es as fol | ows.
Nanely, repetitive nolding waS®™ perfornmed using an environnent-friendly

epoxy resin (manybagENIaC dRvhyNdeldyddf ftRometh bBHIRhoirfeE194+€Y) as an

encapsul ati ng nat e)?]igal ang, i})#thggynopg) ?rgr %o%?‘ﬁ% vl&% soé surfgge had been

cont am nat ed aftgkngﬁg shots, cleaning nolding was perforned using each of
co

the nol d cl eanin ositions (nold cleaning nmaterials) described above.

Then, a nol ded at&%éfesfl%'geﬁggﬁ?ﬁ{iﬁ%@é%ﬁ?lgpi%99 was taken out fromthe 5

nol d and the renbving propet am nants on the nold surface was

vi sua§ ly eval uag@ﬂ?ol&&tg gl?%vﬁy ﬁll %ﬁésolnfo i?e%cﬁ@esdebewgfe I{nhkkeednaltj e%ﬁ&f the

mol di'ng work cap chieving conplete remnov € contamnants is 5

ol S e ULty B SRS Bt e ™ ©f
R e R B R R
oo RS By 4 At AR S U e DR i b e
hand, trgga;ﬁ) nol di ng was perforned using the

10 [0078]
Example 9
A powder-shape mold cleaning composition (mold cleaning material) was
obtained by adhering 1 part of KsPOy as a cleaning component and 4 parts of water by
spraying to 100 parts of a product obtained by pulverizing a commercially available
15  thermosetting melamine resin for mold cleaning (manufactured by Nippon Carbide
Industries Co., Inc., Nikalet ECR-T).
[0079]
Comparative Example 3
A tablet-like mold cleaning composition (mold cleaning material) is formed
20 using a commercially available thermosetting melamine resin for mold cleaning
(manufactured by Nippon Carbide Industries Co., Inc., Nikalet ECR-T).
[0080]
A removing property of contaminants formed on a mold was evaluated
using each of the thus obtained mold cleaning compositions (mold cleaning materials)
25  of Examples and Comparative Examples as follows. Namely, repetitive molding was

performed using an environment-friendly epoxy resin (manufactured by Nitto Denko
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15 powder - shape nol d cl eaning conmposition (nold cleaning material) in the
eval uation of the sanple of Exanple 9, and the tablet-like nold cleaning
conposition (nold cleaning material) in the evaluation of the sanple of
Conparative Exanple 3, followed by heat nolding at 175C for 3 m nutes.
[0082] 20 The results of the above evaluation are shown in Tables 1 and 2
described below 25 [00831 Table 1 (part) Exanple 1 2 3 4567 89 BRH50

70 50 70 50 50 50 50 - EPR 50 30 50 30 50 50 50 50 Talc powder - - - 55 55

- - - @okpcﬁﬁtlcﬁhOV@EﬂM@) é@aﬂoerrcapsu‘Pe@mg f@teriall kh@NinUtheOoltE fér MoldiBgd - - 5

- Carnauba wax - - - - Imdazole - - - - - 10 - - - Oganic

per oxi de vx%o?e s'rhr?ac@ héd Beeh conTé]ﬁﬂhﬁiéﬁ%ﬁEt 8‘@0 shots %Qz@m (ﬁﬁlrigewziﬁfdrfdmlﬁgfo‘mHzo 2
Na3P&4-12H20 - 2 - - - - -  KOCH

-t 0- asmg each -of - thb&fbld- clearing c@m%osmbns (rnold cleanmg materlals) described
above. Then, a molded article formed by cleaning molding was taken out from the
5  mold and the removing property of the contaminants on the mold surface was visually
evaluated. In the evaluation, the case where the number of the molding work capable of
achieving complete removal of the contaminants is 5 times or less is evaluated as
“good” and the case where 6 times or more of the molding work is required for the
removal of the contaminants is evaluated as “poor”.
10 [0081]
In the evaluation of the products of Examples 1 to 8 and Comparative
Examples 1 to 2, each of the sheet-like mold cleaning compositions (mold cleaning
materials) was clamped with a mold for molding and heat molding was performed at
175°C for 5 minutes. On the other hand, transfer molding was performed using the
15  powder-shape mold cleaning composition (mold cleaning material) in the evaluation of
the sample of Example 9, and the tablet-like mold cleaning composition (mold cleaning
material) in the evaluation of the sample of Comparative Example 3, followed by heat
molding at 175°C for 3 minutes.
[0082]
20 The results of the above evaluation are shown in Tables 1 and 2 described

below.
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Water 5 10 15 15 10 10 10 30 4 d eaning roe Good Good Good Good Good Good
Good Good Good [00841 5 Table 2 (part) Conparative Exanple 1 2 3 BR 50 70

- EPR 50 30 - Talc powder - - - Silica powder 40 30 - Titaniumoxide - - -
Carnauba wax - 10 Imdazole 10 10 - Organic peroxide 2 2 - Thernosetting -
- 100 nelamne resin K3PO4-nH20 - - - Na3POX. 12H20 - - - KCOOH - - - KOH -
- - NaCH - - - Water 15 15 d eaning roe Poor Poor Poor 26 [0085] Fromthe

above results, the cleaning property on the nold is evaluated as "poor" in
the sanpl es of Cdqop&djati ve Exanples that are not the cases of containing

Table 1 (part)

Example |

1 2 3 4 5 6 7 8 9 |

BR 50 | 70 | 50 | 70 | 50 [ 50 | 50 | 50 -
EPR 50 30 50 30 50 50 50 50 -
Talc powder - - - 55 55 - - - -
Silica powder 40 40 40 - - 40 - 40 -
Titanium oxide 5 5 5 5 5 - - 5 -
Carnauba wax - - - - - - 10 - -
Imidazole - - - - - 10 - - -
Organic peroxide 2 2 2 2 2 2 2 2 -

Thermosetting
. : - - - - - - - - 100
melamine resin
K3PO4'HH20 2 - - - - - - 2 1
Na;PO,-12H,0 - 2 - - - 2 2 - -
KCOOH - - 10 - - - - - -
KOH - - - 0.2 - - - - -
NaOH - - - - 0.2 - - - -
Water 5 10 15 15 10 10 10 30 4
Cleaning property | Good | Good | Good | Good | Good | Good | Good | Good | Good

[0084]
5 Table 2 (part)
Comparative Example
1 2 3
BR 50 70 -
EPR 50 30 -
Talc powder - - -
Silica powder 40 30 -
Titanium oxide - - -
Carnauba wax - 10 -
Imidazole 10 10 -
Organic peroxide 2 2 -
Thermosetting
. . - - 100
melamine resin
K3PO4'HH20 - - -
Na3PO4' 12H20 - - -
KCOOH - - -
KOH - - -
NaOH - - -
Water 15 15 -
Cleaning property | Poor | Poor | Poor
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both of at |east one of an alkali netal salt and an al kali netal hydroxide
as a cleaning 5 conponent and water, while an eval uation of "good" was
obtained in all sanples of Exanples with regard to the cleaning property on
the nold. [0086] Change of Encapsul ating Material (1) Further, against a
nmold for nolding in which nolding was perforned 10 repeatedly (after 800
shots) in the sanme manner as above using an environnent-friendly epoxy
resin: GE-1030 al so nanufactured by Nitto Denko Corporation instead of the
envi ronnment - fri enf@D§5]epoxy resin (manufactured by Nitto Denko Corporation,
GE- 7470) as the encapsulating material, a renoving property of contam nants

formed on the nuofrdmvehe abbediadshilts, ad@kleatiag properfyeors thigemoRrnvevamatedlkove usi ng
each of the nold 15 cl eaning conpositions (nold cleaning materials) of

Exanpl es “poér0 il 18O Baplep f AdnvgarattoecaPdnislesl tHao ae ndiSthd dassUbLt contdiging! eani ng
property on the nold was evaluated as "poor"” in the case of the sanples of

Conpar at ingth EXRMBAL Dne Whiah QLIAN @@l skt diNarPhlkall @04 hydeski@bidh OREning al |
sanpl es of Exanples with regard to the cleaning property on the nold, as

descrsbeqoipohdit MBWaer, 2bhileOAB éaltRRASE Yool GARIMARSth MRisehpRE of2)

Moreover, against a nold for nolding in which nolding was perfornmed
repeat ed'E}kaﬁ-@iés%t@&@aﬁ%fﬂ%)cléﬁiﬁé"ﬁrg%é%oﬂﬁﬁ'}%ldﬁs above using an

environnment-friendly”~ epoxy resin: 0 al so manufactured by Nitto Denko
Cor por ati on inszgﬁggaf the 25 environment-friendly epoxy resin (manufactured
by Nitto Denko poration, GE- 7470) as the encapsulating material, a

renmovi ng pr opertyc%ggpﬁgggpg@%@ﬁ)m{émgpﬁn the 27 nold was visually
manner as

eval uated in the sa ove ustng each of the nold cleaning

te Sane . g ; |
Examples 1 to 5. TAoEt el THRL BEhdhok RCRLER holfud s¥Rcpafipga™ ' e
eval gt eqesy

e'éiPyo&'i’t'ér 800 shots) in the same manner as above using an environment-friendly
epoxy resin: GE-1030 also manufactured by Nitto Denko Corporation instead of the
environment-friendly epoxy resin (manufactured by Nitto Denko Corporation, GE-
7470) as the encapsulating material, a removing property of contaminants formed on the
mold was visually evaluated in the same manner as above using each of the mold
15  cleaning compositions (mold cleaning materials) of Examples 1 to 9 and Comparative
Examples 1 to 3. As a result, the cleaning property on the mold was evaluated as
“poor” in the case of the samples of Comparative Examples, while an evaluation of
“good” was obtained in all samples of Examples with regard to the cleaning property on
the mold, as described in the above.
20 [0087]
Change of Encapsulating Material (2)
Moreover, against a mold for molding in which molding was performed
repeatedly (after 800 shots) in the same manner as above using an environment-friendly
epoxy resin: GE-100 also manufactured by Nitto Denko Corporation instead of the

25  environment-friendly epoxy resin (manufactured by Nitto Denko Corporation, GE-

7470) as the encapsulating material, a removing property of contaminants formed on the
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in the case of the sanples of Conparative Exanples, while an eval uation of
"good" was 5 obtained in all sanples of Exanples with regard to the cleaning
property on the nold, as described in the above. [0088] Exanples 10 to 18,
Conpar ative Exanples 4 and 5 Conponents shown in Tables 3 to 4 described

bel ow are m xed at the ratios 10 shown in the tables, and each of the

m xture was kneaded using a kneading roll. Then, the kneaded one is forned
into a sheet-like shape (thickness of 5 nm using a rolling roller to
manuf act uneldawde visueldy shaladtet i ik etheshohe chaarr ng abonpasingi each(ofothd mbidani ng
material). [0089] 15 Exanple 19 A powder-shape nold cl eaning conposition
(nol d cl edeunig coahpositidng (wdd clelriag mexderinys)adxantpdesl] pabtandfCtIpdives a

cl eani ng agent conponent, 3 parts of PEG as an organic solvent, and 1 part

of wat er Eyangidésalio® A alédltpietcteadinggropedgustithobiohl wadehuat@ldsVeooRi ng a
commercially available thernosetting nelamne resin for nold cleaning 20

( manuf actigriggdcday of\lﬂié%@ﬂlfﬁ'@rolﬁi(ﬁﬁlﬂafuih@tﬂxiaﬁ@le@?whilé A€evalidtioaloft gbsdR-was. [ 0090]
Conparative Exanple 6 (* the sane as Conparative Exanple 3 described above)

A tablset -dutdiged Tl 411 SA1B518¢ BOESATPIRS iiniih%%e{rHQb dhetieaithg @roRitglonahe Mg 25

formed using a commercially avail able thernosetting nelamne resin for nold

cl eani ng a5(JeEeHYaGh tHe8®oBy N ppon Carbide Industries Co., Inc., N kalet
ECR-T). 28 [0091] A renoving property of contam nants formed on a nold was

eval uat ed using e@q;)@g]of t he thus obtained nold cl eani ng conpositions (nold
cl eaning materials)

Examples 10 to 18, Comparative Examples 4 and 5
Components shown in Tables 3 to 4 described below are mixed at the ratios
10  shown in the tables, and each of the mixture was kneaded using a kneading roll. Then,
the kneaded one is formed into a sheet-like shape (thickness of 5 mm) using a rolling
roller to manufacture a desired sheet-like mold cleaning composition (mold cleaning
material).
[0089]
15 Example 19
A powder-shape mold cleaning composition (mold cleaning material) was
obtained by adhering 1 part of K3POy as a cleaning agent component, 3 parts of PEG as
an organic solvent, and 1 part of water by spraying to 100 parts of a product obtained by
pulverizing a commercially available thermosetting melamine resin for mold cleaning
20  (manufactured by Nippon Carbide Industries Co., Inc., Nikalet ECR-T).
[0090]
Comparative Example 6 (* the same as Comparative Example 3 described
above)
A tablet-like mold cleaning composition (mold cleaning material) was
25  formed using a commercially available thermosetting melamine resin for mold cleaning

(manufactured by Nippon Carbide Industries Co., Inc., Nikalet ECR-T).
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of Exanpl es and Conparative Exanples as follows. Nanely, repetitive nolding
was 5 perfornmed using an environnent-friendly epoxy resin (manufactured by
Nitto Denko Corporation, GE-7470) as an encapsulating material and, in the
nold for nolding whose surface had been contam nated after 800 shots,

cl eani ng nol ding was perforned using each of the nold cl eaning conpositions
(nold cleaning material s) described above. Then, a nolded article forned by
cl eani ng nol ding was taken out fromthe 10 nold and the renoving property of
t he contam nants g@ Eﬂﬁ nol d surface was visually evaluated. In the

eval uation, the c @1lihere the number of the nmol di ng wor k capabl e of

achieving conplete renoval of the contaminants is, 3 tines,or |less i
eval uated as goodg ?H@Vf%pwgg’éty\Mfe"roéltaimflf“ﬁéstg’@?e%?éi 8\‘0?4 H@Sn‘iﬁ’laﬁ‘\af% work is
required for the repoval of . the contam nants i.s eval yated as poqor. 15
[0002] I i Hecash gt dhit 1o Bfainademelshelpaung Fompositimsa mald elsamae shierdinar at i ve
Exanples 4 and 5, each of the sheet-|ike nold cleaning conpositions (nold
cl eani ng ofexampley ayd GampaaHYERRBRleS §s folvy Namehp Ireretiy Ve melfiggWasol di ng
was performed at 175C for 5 mnutes, On the other hand, transfer nolding
was pér f operoamad jusiggt anecrpiropsitatirica jperaxy| igsia| @mnpiagtuseshpy Nitte daerkeol d
cleaning material) in the evaluation of the sanple of Exanple 19, and the
t abl et - | | kerpatsitianc CEaf 79y asorpeBsapswatifghaterial| andniim gheranadd | far ymeldinghe
eval uation of the sanple of Conparative Exanple 6, followed by heat nol ding
at 175C fwhosg suifacs kasl beeo gonpmimgedraféer 309 shots, deaningmalsing way aénflermedn ar e
shown in Tables 3 and 4 described below 29 [0094] Table 3 Exanple (part)
10 11 12 usingl 4achsofi ghel hold cleaning compositions (mold cleaning materials) described
above. Then, a molded article formed by cleaning molding was taken out from the
10 mold and the removing property of the contaminants on the mold surface was visually
evaluated. In the evaluation, the case where the number of the molding work capable of
achieving complete removal of the contaminants is 3 times or less is evaluated as good
and the case where 4 times or more of the molding work is required for the removal of
the contaminants is evaluated as poor.
15 [0092]
In the evaluation of the samples of Examples 10 to 18 and Comparative
Examples 4 and 5, each of the sheet-like mold cleaning compositions (mold cleaning
materials) was sandwiched in a mold for molding and heat molding was performed at
175°C for 5 minutes. On the other hand, transfer molding was performed using the
20  powder-shape mold cleaning composition (mold cleaning material) in the evaluation of
the sample of Example 19, and the tablet-like mold cleaning composition (mold
cleaning material) in the evaluation of the sample of Comparative Example 6, followed
by heat molding at 175°C for 3 minutes.
[0093]

25 The results of the above evaluation are shown in Tables 3 and 4 described

below.
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BR 50 70 50 70 50 50 50 50 50 - EPR 50 30 50 30 50 50 50 50 50 Talc powder
- - -5555- - - - - Silica powder 40 40 40 - - 40 - 40 40 - Titani um oxide
55555- -55- Camauba wax - - - - - - 10 - - Imdazole - - - - - 10 -
- - - Oganic peroxide 2 2 2 2 2 2 2 2 2 - Thernosetting nelamne resin 100
K3PO4-nH20O 2 - - - - - - 5 - 1 Na3pPA4.12H20- 2 - - 2 2 - 5 KCOH - - 10 -
- - -=--=-KH---02------NH----02----- \Wter - 55
10522551 PEG- - 10------3 PG-5---8-20- DGWS5 - -
55 - 8- 25 - Cpaoupg property Good* Good Good Good Good Good Good Good 1
Good Good * A cleaning property was good but it required a little tine for
honpgeni zi ng the conposition since wahgk 3vas not mxed. 5 30 [Q@fe) Table 4
|

(part) arative Exanpte Example
10 11 12 13 14 15 16 17 18 19

BR 50 70 50 70 50 50 50 50 50 -

EPR 50 30 50 30 50 50 50 50 50 -

Talc powder - - - 55 55 - - - - -

Silica powder 40 40 40 - - 40 - 40 40 -

Titanium oxide 5 5 5 5 5 - - 5 5 -

Carnauba wax - - - - - - 10 - - -

Imidazole - - - - - 10 - - - -

Organic peroxide 2 2 2 2 2 2 2 2 2 -
Thermosetting

. ; - - - - - - - - - 100

melamine resin

K3PO4'DH20 2 - - - - - - 5 - 1

Na;PO,-12H,0 - 2 - - - 2 2 - 5 -

KCOOH - - 10 - - - - - - -

KOH - - - 0.2 - - - - - -

NaOH - - - 0.2 - - - - -

Water - 5 5 10 5 2 2 5 5 1

PEG - - 10 - - - - - - 3

PG - 5 - - - 8 - 20 - -

DGMM 5 - - 5 5 - 8 - 25 -

Cleaning property | Good* | Good | Good | Good | Good | Good | Good | Good | Good | Good

* A cleaning property was good but it required a little time for homogenizing the

composition since water was not mixed.
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456 BR50 70 -
Ti t ani um oxi de -

2 - Thernosetting nelanmne resin - -

- KOOOH -

KOH - - - NaOH - - - Water

5 Ceaning property Poor Poor Poor

cl eaning property on the nold is eval uated as
| east one of an al kal i
hydroxi de as a cl[ea9d]ng conponent was not contained, while an eval uation

sanpl es of Exanples containing a base materi al ;
one of an alkali netal salt andaBr 4l kal i

Exanpl es in which at

"good" was obtained in all

at | east

EPR 50 30 Talc powder - - -
- - Carnauba wax - 10

Silica powder 40 30 -
| m dazole 10 10 -

100 K3P04 111420 - -

15 15 -

n poor n
nmet al

PEG - - -
[0096] 5 From the above results,
in Conparative
salt and an

et gparklydr oxi de; and an

Organi ¢ peroxide 2
Na3PO412H20 -

organi ¢ solvent ¢r an IO organi c solvent hregard to the
cl gani ng property of the nol g 4@3&&@@?@&@%&6 )
BR 50 70 -
EPR 50 30 -
Talc powder - - -
Silica powder 40 30 -
Titanium oxide - - -
Carnauba wax - 10 -
Imidazole 10 10 -
Organic peroxide 2 2 -
Thermosetting melamine resin - - 100
K3PO4 nH20 - = -
Na;PO,4 12H,0 - - -
KCOOH - - -
KOH - - -
NaOH - - -
Water 15 15 -
PEG - - -
PG - - -
DGMM - - 5
Cleaning property Poor Poor Poor
[0096]
5 From the above results, the cleaning property on the mold is evaluated as

“poor” in Comparative Examples in which at least one of an alkali metal salt and an
alkali metal hydroxide as a cleaning component was not contained, while an evaluation
of “good” was obtained in all samples of Examples containing a base material; at least
one of an alkali metal salt and an alkali metal hydroxide; and an organic solvent or an
10  organic solvent and water, with regard to the cleaning property of the mold.

[0097]

Change of Encapsulating Material (1)

Further, against a mold for molding in which molding was performed

repeatedly (after 800 shots) in the same manner as above using an environment-friendly
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[0097] Change of Encapsul ating Material (1) Further, against a nold for

nmol ding in which nolding was perfornmed repeatedly (after 800 shots) in the
same nmanner as above using an environnment-friendly 31 epoxy resin: GE-1030
al so manufactured by Nitto Denko Corporation instead of the
environment-friendly epoxy resin (manufactured by Nitto Denko Corporation,
GE- 7470) as the encapsulating nmaterial, a renoving property of contam nants
formed on the nold was visually evaluated in the sane manner as above using
each of tdpexyatsnS5GEHB0I digh aempisiurédbs Nifo! Derkoc@ovpotioatiasteal &) thef
Exanples 10 to 19 and Conparative Exanples 4 to 6. As a result, the

cl eani ng grvapameyt-PiendlfeepiXlydresis (axalfsaied s Nitte dénkol CofgdtativasGEf t he
sanpl es of Conparative Exanples, while an evaluation of "good" was obtained

in all samgopss G ehxPIBLASg Watdtial,@08MAvin | 2BhtasimhePREhYd M thet he
nol d, as deszribed in the %bove. 10 [Ooggfﬁﬂfgﬁge of Encapsul ating Materia

(2) Moreoygld wadaisally *vaRhEd fiartheRhshe NGander We 1 bavERIsHigNEhchast Herherdmed
repeatedly (after 800 shots) in the sane manner as above using an

enVi 1 GNIMENEankild &AokitioRR AKYIA Geinit FEEHER) A BARAT 6! 17 A OmPlrithe Denko

Corporation instead of the 15 environnment-friendly epoxy resin (manufactured

by Nitto }E%ngﬁescg "Ry, A OR re i, tHe ?l@mlﬂg %ﬂﬁrﬁg&?ﬁgﬂd Rkehs .r@/taﬁlﬂ.eﬁl as &

renovi ng property of contam nants forne was visually eval uat ed

o 5. SR 85 PO B8P Sy 5, s SHEETTR ABMBRSI | 1,
19,2, AR 5L STELARGPLLBELAD 10, B LSRR 8 20
Fral et oo, SRRTER BRLSLE 1 121 sarpl o, of Exarp oo wi i regard to
10 [0098]
Change of Encapsulating Material (2)
Moreover, against a mold for molding in which molding was performed
repeatedly (after 800 shots) in the same manner as above using an environment-friendly
epoxy resin: GE-100 also manufactured by Nitto Denko Corporation instead of the
15  environment-friendly epoxy resin (manufactured by Nitto Denko Corporation, GE-
7470) as the encapsulating material, a removing property of contaminants formed on the
mold was visually evaluated in the same manner as above using each of the mold
cleaning compositions (mold cleaning materials) of Examples 10 to 19 and Comparative
Examples 4 to 6. As a result, the cleaning property on the mold was evaluated as
20  “poor” in the case of the samples of Comparative Examples, while an evaluation of
“good” was obtained in all samples of Examples with regard to the cleaning property on
the mold, as described in the above.
[0099]

While the invention has been described in detail with reference to specific

25  embodiments thereof, it will be apparent to one skilled in the art that various changes
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[0099] While the invention has been described in detail with reference to
specific 25 enbodinents thereof, it will be apparent to one skilled in the
art that various changes 32 and nodifications can be nmade therein w thout
departing fromthe spirit and scope thereof. Incidentally, the present
application is based on Japanese Patent Applications No. 2009-169330 filed
on July 17, 2009 and No. 2009-169331 filed on 5 July 17, 2009, and the
contents are incorporated herein by reference. [0100] The nold cleaning

iti f Lhe. | ' ' d. I [ i_ng, d the lik

compoet & BRGNPk Bl IF b8 RSP IR0, e Lk
nol ds for ol ﬂi ng to be used at the tine of nolding sem conductor 10
el enent s Ehﬁlic8 gh repetitive resin encapsul ation by injection nolding or
t f | di ' j. l.dj terial. 33 WHAT | S CLAI MED
51, A ol d ol SR RUSnBE SRRl Bds bR R AGPRSBIEN ol di ng 1 s

t edl f. d [ i i.al, i Sing. I t f
o e XpABBRRISS AP0 RSB IT AEb s SRS Oa Rl L 1 L
I t f kal i t al | t, d | kal tal hyd i de; d at
| east Soneidt 1 f0Bh. Brancro BrusiednGuporaRg hemin hRETHEE. 41 eani n conposi ti on

according to claig}l wherein the synthetic rubber is at |east one of
et hyl ene- propyl en 100bber and but adi ene rubber. 3. The nol d cl eani ng
conposition according to claim1, wherein the at |east one of an al kal
netal salt and anlhg iaQld ¢leandng wompesifier afstheolventinadis ysesh fernelgaring,
renewing, and the like of various molding molds for a thermosetting resin molding
material, e.g., molds for molding to be used at the time of molding semiconductor
10  elements through repetitive resin encapsulation by injection molding or transfer

molding using an epoxy resin molding material.
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of 0.1 to 10 parts by weight with respect to 100 parts by weight of the at

| east one of the synthetic rubber and the synthetic resin which serves as a
base material. 4. The nold cl eaning conposition according to claim1,
wherein water is contained in an anount of 3 to 30 parts by weight with
respect to 100 parts by weight of the at |east one of the synthetic rubber
and the synthetic resin which serves as a base mterial. 5. The nold

cl eani ng conposition according to claim1l, wherein the organic solvent is

at | east WRFEA'F¢$ €1t £IMEDOIS:t he group consi sting of polyhydric al cohols and
pol yhydric al cohol al kyl ethers. 34 6. The nold cl eani ng conposition

according to claiml1l or 5 wherein the organic solvent is contained in an
anount of 3 to 30 parts by weight with respect to 100 parts by wei ght of

the at |east one pf tAens1y RidagINgCconiRRIonAME ht::i'tem§M_[Hg=”'ﬁ1t whichasibMinghisch
serves as a base material. 7. A nold cleaning material fornmed into a

sheet - i SRAPEp&H I rRd bR TR iy RABHAYGRPMIS: 11 on according to any one
of clai msiﬁ% to 6p 8. A net gd fo}r@cl ear%i %8 a nold, said nmethod conprising: a

step of placing %&W@As‘t’i ofik RN tHEgifE%ibl?é_r a%ﬁrlwg%ﬁl%é?ﬁ felif \Wlﬁgg seheanl ig

conposition according to any one clalns on a no pl ane of an
opened s mateSihfP Of conbining contam nants fornmed on a surface of the
nol d vvi?ﬁda?%gl em){?d cl eaning material by clanping the nold to sandw ch the

nol d cl eani ng mat gnj I [ 1 Zh0g..jand a step of
cl eaning the surfagééea%lo ne_ti%%%%g%%ﬁ%&%ﬁ%ﬁ%@%@@g‘ﬁudng mat eri al
conbined with t h%ﬁ%@{&[@d}% (8 Jnﬁoarﬂc%ggfhi%c}lgemg' The nmet hod of cleaning a

nol d according to claimse§, ereint Ccl eaning material is one
obtained by formng the nold cleaning conmposition into a sheet-1ike shape.

2. The mold cleaning composition according to claim 1, wherein the

synthetic rubber is at least one of ethylene-propylene rubber and butadiene rubber.

3. The mold cleaning composition according to claim 1, wherein the at
least one of an alkali metal salt and an alkali metal hydroxide is contained in an amount
of 0.1 to 10 parts by weight with respect to 100 parts by weight of the at least one of the

synthetic rubber and the synthetic resin which serves as a base material.

4.  The mold cleaning composition according to claim 1, wherein water is
contained in an amount of 3 to 30 parts by weight with respect to 100 parts by weight of
the at least one of the synthetic rubber and the synthetic resin which serves as a base

material.
5. The mold cleaning composition according to claim 1, wherein the

organic solvent is at least one selected from the group consisting of polyhydric alcohols

and polyhydric alcohol alkyl ethers.
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6. The mold cleaning composition according to claim 1 or 5, wherein the
organic solvent is contained in an amount of 3 to 30 parts by weight with respect to 100
parts by weight of the at least one of the synthetic rubber and the synthetic resin which

serves as a base material.

7. A mold cleaning material formed into a sheet-like shape using the

mold cleaning composition according to any one of claims 1 to 6.

8. A method for cleaning a mold, said method comprising:

a step of placing a mold cleaning material comprising the mold cleaning
composition according to any one of claims 1 to 6 on a mold plane of an opened mold,

a step of combining contaminants formed on a surface of the mold with the
mold cleaning material by clamping the mold to sandwich the mold cleaning material,
followed by heating and pressurizing; and

a step of cleaning the surface of the mold by peeling off the mold cleaning

material combined with the contaminants from the mold.

9. The method of cleaning a mold according to claim 8, wherein the

mold cleaning material is one obtained by forming the mold cleaning composition into a

sheet-like shape.
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