MOLD CLEANI NG COMPOSI TION  FI ELD OF THE | NVENTI ON The present invention
relates to a nold cleaning 5 conposition, which is a nold cleaning materi al
to be used for cleaning, renewing, and the |like of nolds such as nolds for
t hernopl astic resin conposition nolding material that have been

contam nated by repetitive nolding work, particularly, the nold cleaning
mat eri al being used for 10MABP ICEEANING COMRMSIAIM and the |ike of nolds
for transfer nolding which is used in nolding work for nolding

sem conductor elenents by the transfer nolding with the use of an epoxy
resin nmolding material. 15 BACKGROUND OF THE | NVENTI ON As a conventi onal
mol d cl eani ng met hod, a net F3&LEF OFpdBECANVEYTAONDI d cl eani ng work by
detaching a nold froma nolding apparatus, such as a sand bl ast nmethod, dry
ice blast netfRbd, PaefaREripeeniemorelalifs £o5ta oitddalclginizg cl eani ng

met hod, has been known. However, in the case of performng the nold

¢l eanihg ROMROBYLEeRacKhight he &mﬁ@ﬂdf¢kﬁﬁﬁﬂﬂglﬂﬁﬁﬁnkylaﬁpag@tu§ﬁda | ong wor k
time is required and a |large anount of |abor is required for the work.

Ther ef or efos AeABENGF FEREVIMIngERd cihaani e Wt Rnadidsh sachs asor@lesi ng
nount ed on a nol di ng apgaratus_has been enployed nore frequently, and a

cl eani ng #EFhbHerRPRYa L€l oS He qomrasitiop dadgiing maserdalnithAatul t ravi ol et

ray irradiation, a cleaning nethod using a sheet-like cleaning conposition,
have been contaminated by repetitive molding work,

particularly, the mold cleaning material being used for

10 mold cleaning, renewing, and the like of molds for transfer
molding which is used in molding work for molding
semiconductor elements by the transfer molding with the use

of an epoxy resin molding material.

15 BACKGROUND OF THE INVENTION
As a conventional mold cleaning method, a method of

performing a mold cleaning work by detaching a mold from a
molding apparatus, such as a sand blast method, dry ice
blast method, a water 3jet method, and a strong alkalil

20 cleaning method, has been known. However, in the case of
performing the mold cleaning work by detaching the mold
from the molding apparatus, a long work time is required
and a large amount of labor is required for the work.
Therefore, a method of performing a cleaning work with a

25 mold being mounted on a molding apparatus has been employed

more frequently, and a cleaning method using a melanine



and the |ike have been carried out as such cleaning nethod. Anong all, a
nol d cl eani ng nmet hod of renoving contam nants 5 froma nold by heat curing
a sheet-1like cleaning conposition placed in the nold and renoving the cured
sheet-li ke cleaning conposition to transfer the contamnants onto the cured
sheet-1li ke cleaning conposition has been carried out since this nmethod is
excel | entrésimork clepreiitg aiedihod wiAdhsudlirstideleti kaycienadhgtiomposition,
for exanple, a nold cleaning conposition using an unvul cani zed rubber nmay
be nmenti onecléamngPaeddiodorsumgnta FheeAlddkeachetning| compogimhemsial in

whi ch a sheet-like base material is 15 coated with a conpound that can be
mol ded f oand| gami higkerdhavehdbegpnidagrded( sué Rat such Dotearing 2hetiRad ent
Docurent 1: JP-A-9-262843. Patent Docunent 2: JP-T-63-502497 20 SUMVARY OF
THE | NVENRm@gHadever, mold rokdndhganehjodet fiotendvisg ncon tenitets | i ke

cl eani ng conposition and transferring contam nants onto the sheet-Ilike

cl eanPng £ormosingleh b headnwuinigat he sheetohi ke abeasings a problemthat air
is contained in a cavity during nolding depending on a shape or a size of
the 2 casenpodftiare pmaed dmd thisemaild apdurehavéngathe ceredr of the
cavity causes a state where the sheet-like cleaning conposition is not
filled i nshertoorkrerclaandma iqegpogition to transfex the

contaminants onto the cured sheet-like cleaning composition
has been carried out since this method is excellent in work
10 efficiency.
As such sheet-like cleaning composition, for example,
a mold cleaning composition using an unvulcanized rubber
may be mentioned (see Patent Document 1). Also, a mold
cleaning material in which a sheet-like base material is
15 coated with a compound that can be molded for cleaning may

be mentioned {see Patent Document 2).

Patent Document 1l: JP-A~-9-262843
Patent Document 2: JP-T-63-502497
20
SUMMARY COF THE INVENTION
However, the mold cleaning methed of using the sheet-
like cleaning composition and transferring contaminants
onto the sheet-like cleaning composi;ion for removing the
25 contaminants has a problem that air is contained in a

cavity during molding depending on a shape or a size of the



I nsufficient renoval of contam nants. For exanple, with 5 the nold cl eaning
conposition disclosed in JP-A-9-262843, it is necessary to |eave a gap
(clearance) of about 1 to 1.5 nmby slightly opening upper and | ower nol ds
during clanmping in order to prevent a rubber sheet to be cut off in the
course of renoving the rubber sheet after heat _10 vul cani zation in the nold
and to pr@%‘éh?ytﬂg thepeeldnamd Fheodite RECHrWgGatadt BE AoFarnEBWRYer, in a
cavity having a ,nmold cavity of small size and |arge depth, air is entrapped
at a cavi FyecernekYt62ReR%1d R Yoriist§ 5hﬁoﬁhﬁﬁFrg&kﬁaPﬂ?anA§ga result, a
probl em of insufficient renmoval. of 15 contam nants at the non-filled part is
rai sed. LFRBRPSEELON +H Bk Tolled ida ey CREDEE) aF ©§MIELBTedRi n IP- T- 63-
502497, since_a whole surface of a cavity is covered, entrapped air is not
al | oned tHPERELPE R b EMRVEL R \FARFaTEGAmtS -nokOF | PXWBP R Wi Rsul ting in a

problem of 20 inpsufficient renoval .of caontam ngnts a he non-filled part.
Accor i ngtye %?ﬁ@ec1?3?%P?Kﬁ°gﬁﬂ§%ﬂﬂQQ a4 sgdese 1nsﬂ%é%fgrﬁgzeﬂéaning

conpositipn jn the nolds subject to the bove- descri bed troubl es, the
cl eani ng et HHREGEFRALY nth R4 & HPhJFL6RTEECR PI“i-eagHBgt EﬂI FRe cl eaning

conpositipn_ have been .enpl oyed for such noldg. However, the other 3
cl eani ng ﬂe?HHﬂébY g@ﬁi&l HQQH¥9§§Id§§€ri8¥ raBBiQ? d4RénN€he | arge

anount of |abor is, actuall burdensgone. T i nvention has been acconpli shed
in ViEM/O?i rng in or er)%o preveﬁ% a ru%%er sgeet to ge cut off P

in the course of removing the rubber sheet after heat

10 vulcanization in the mold and to prevent the rubber sheet
from remaining in the mold. However, in a cavity having a
mold cavity of small size and large depth, air is entrapped
at a cavity corner to result in forming a non-filled part.
As a result, a problem of insufficient removal of

15 contaminants at the non-filled part is raised. Likewise,
with the mold cleaning material disclosed in JP-T-63-
502497, since a whole surface of a cavity is covered,
entrapped air is not allowed to escape from the cavity to
form a non-filled part, resulting in a problem of

20 insufficient removal of contaminants at the non-filled
part,

Accordingly, since it is not suitable to use the
sheet-like cleaning composition in the molds subject to the
above~described troubles, the cleaning methods other than

25 the method of using the sheet-like cleaning composition

have been employed for such molds. However, the other



above-descri bed circunstances, and an object thereof is to 5 provide a nold
cl eani ng conposition having an excellent nold filling property and achi evi ng
an excellent effect of cleaning contamnants in a nold. BRI EF DESCRI PTI ON
OF THE DRAWNGS 10 Fig. 1 is a perspective view showi ng a sheet-like nold

cl eani ng conposi tion according to one enbodi nent of the invention. Fig. 2
is an il GdepRINGMOTheASIEREIITE vhilomasItine agr dessribadoabrHe, sheet -1 i ke
mol d cl eaning conposition. 15 Fig. 3 is an enlarged side view show ng a part
of the sﬁnsls’.chtrgarmewn%wﬁer%fp ore 1% awtypddnguadspseBenf using the
sheet-1li ke mold cl eani ng conposition. Fig. 5 is a_perspective view show ng a
state of usingTheolR¥RkHthas keafpRFcompaishgdcdhp¥dryi 8f. theg. 6 is a
perspective view show ng a state of using  the sheet-|jke nold cleaning
conposi ti 8ROVETgesgriked LiTquRgtanGesn ndaanePPaeFtofhereodhdétto) i ke nol d
cl eaning conmposition for nolding sem caonductor 25 device. 4 Fig. 8 is an

i | | ustY at PEAVERe o@ @9*%d@1Qﬁn¥H£‘EﬁﬁﬁﬁﬂtﬂpﬁehﬁﬁﬂﬁgcP@aﬁﬁﬁ@lééﬁﬁosition for

nol di ng sem conductor device. 5 scription of Reference Nunerals and Signs
10: sheet®mold filling property and achieving an excellent effect of

cleaning contaminants in a mold.

BRIEF DESCRIPTION OF THE DRAWINGS
10 Fig. 1 is a perspective view showing a sheet-like mold
cleaning composition according to one embodiment of the
invention.
Fig. 2 is an illustration of a state in which slits
are formed on the sheet-like mold c¢leaning composition.
15 Fig. 3 is an enlarged side view showing a part of the
slits.
Fig. 4 1s a perspective view showing a state of using
the sheet-like mold c¢leaning composition.
Fig. 5 is a perspective view showing a state of using
20 the sheet-like mold cleaning composition.,
Fig. 6 is a perspective view showing a state of using
the sheet—like mold cleaning composition.
Fig. 7 is an illustration of an effect of the sheet-
like mold cleaning composition for molding semiconductor

25 device.



11: slit DETAI LED DESCRI PTION OF THE I NVENTION 10 In order to attain the
above object, a nold cleaning conposition of the invention is a cleaning
conposition to be used for nolds used for heat nolding repeatedly for

nol ding a nolding material, which contains as essential conponents an

unvul cani zed rubber, a cleaning agent, and a 15 vul cani zi ng agent, in which
a wei ght aver afeg no eb%il 2 ilisfiratim off anheffecinprigtbenpbeetion as a
whole is set to a range of from 200,000 to 460,000 according to the

measur emehik@ynegbd pheaning crrraassidosg faghpoléhap. sEmnacppdaators of the

i nvention_have conducted an 20 extensive research to obtain a cleaning
conposi t i @8VE@abl e of being satisfactorily filled in every part of a nold
cavity by preventing formation of a non-filled part otherw se caused by air
entrapnent occurring during mold cleaning work using a nold cl eaning
conposition, as well as 25 of effectively repoving contam nants in the nold
cavity. DeEcrintinnref Befcrenas dumenads: eod SAgREe filling 5 property to
the nold cavity and conducted a series of studies mainly on fluidity of a
cl eani ng conpo5?ti#eekapable of minimzing the air entrapnent in the course
of filling the cleaning conposition in the nold cavity. Mre 5
specifically, 1h: of to enhance the filling property to the nold cavity,
it is necessary to achieve a flowing state that enables the mnim zation of
the air entrapment in the

DETAILED DESCRIPTION OF THE INVENTION

10 In order to attain the above object, a mold cleaning
composition of the invention is a cleaning composition to
be used for molds ﬁsed for heat molding repeatedly for
molding a molding material, which contains as essential
components an unvulcanized rubber, a cleaning agent, and a

15 vulcanizing agent, in which a weight average molecular
weight (Mw) of the cleaning composition as a whole is set
to a range of from 200,000 to 460,000 according to the
measurement by gel permeation chromatography (GEC).

The inventors of the invention have conducted an

20 extensive research to obtain a cleaning composition capable
of being satisfactorily filled in every part of a mold
cavity by preventing formation of a non-filled part
otherwise caused by air entrapment occurring during mold
cleaning work using a mold cleaning composition, as well as

25 of effectively removing contaminants in the mold cavity.

The inventors have focused attention on the filling



course of filling the cleaning conposition as well as to reduce a nold

cl earance during nolding (clanping) for 10 increasing an inner pressure of
the nold cavity. Particularly, fromthe view point of a property of fitting
to the nold cavity, a viscosity of the cleaning conposition may preferably
be low, but the inner pressure of the nold cavity during nolding is reduced
when t he R¥RGY yFq Sheodioles qagitao angdi copguekagdhat ferefsrabped air,
resulting in formatjon of the non-filling_part. On the other hand, when the
vi scosi t ySBidkeie RAIgEHY R SISt @f RsCleanhnghcorpesikieRi ng property to
the nold cavity is deteriorated to cause the non-filling part to be forned
easily. TRARPILS Rle MIGHMHAINGD G Ped POLERBNERE LiMcBhpaGerdrss ehe above
findings to obtain a cleaning conposition having an_ appropriate viscosity

! 9
and f oundfHekng Hd & |EAMGY Compositiionr mRvERG PatdverghtYavéferge nol ecul ar
wei ght (Mr) in the above-specified range accordipng to the neasurenment 25 by

gel pénniﬁ?QﬁF%ﬂﬁ%ﬁﬁﬂ(kﬂ I(GPCFnQﬁBSFg§hEhgilkg%ﬁpPE%PfﬁFE ¥ scosity and
2, 9900, {1114 1091 OBty WITEDL, acsambl amtng, Lhe Lnuention. Noely. the
CoPost L1 A DL 920 MIALCanl 2o T pRBeL, o o eaniig, sgenty, and
wel ght averaas M B4 dng" M (Y ng' LohRo2i F209% 8wl P s o
reduce a mold clearance during molding (clamping) for
10 increasing an inner pressure of the mold cavity.
Particularly, from the view point of a property of fitting
to the mold cavity, a viscosity of the cleaning composition
may preferably be low, but the inner pressure of the mold
cavity during molding is reduced when the viscosity is too
15 low te fail to crush the entrapped air, resulting in
formation of the nen-filling part. On the other hand, when
the viscosity of the cleaning composition is too high, the
fitting property te the mold cavity is deteriorated to
cause the non-filling part to be formed easily. The
20 inventor has conducted further studies based on the above
findings to obtain a cleaning composition having an
appropriate viscosity and found that the cleaning
composition having the weight average molecular weight (Mw)
in the above-specified range according to the measurement

25 Dby gel permeation chromatography (GPC) enables the



200, 000 to 460,000 according to the neasurenent by gel 10 perneation

chromat ography (GPC). (2) The nold cl eaning conposition according to (1),
wherein said cleaning conposition as a whole has a weight average nol ecul ar
weight (My) within a range of from 220,000 to 430,000 according to the

| Zﬁﬁéﬁé?E?%%P%%%%f%‘f%éﬁ%éﬁfé%?ﬂ‘f 3 VR %ﬁﬁ?éﬁ%&fﬁ% EPERERs or ga”‘ "
) . . et . )
To (5): WReraRliAhid ot LR R act “20 one member wel scted 11 oM

the group consjsti o) l.vcol et.her, i m.daz -0 dazgl i ne, and
am noal cohol . Sﬁ%%fgheé%‘gllydlc%élegla@ni%ﬁid’eélo@r%%gls%eﬁoar?egcggr glhﬁg to any one of
(1) to (4%%1%@SI§§Q the cleaning agent is contained in an anmount of from 10

to 60 par werght with respect 25 to 100 parts by weight of the
unvul g 220 1 pbPel mcld oINS B0l s hespL08 CORBERLLLETLRCCOT N9 Lo any
20 v (vl Lo A0 £ OIS AR o0l GuaBindopg of (D) to
Composi {1 SRe Fraa A St (of Y o Rlly (bt em o BT e €111
are di spogedyd Loshepl maidastt Rt | MnANQidhiRCh! 2Bngk of from
200,000 to 460,000 according to the measurement by gel
10 permeation chromatography (GPC).
(2) The mold cleaning composition according to (1),
wherein said cleaning composition as a whole has a weight
average molacular weight (Mw) within a range of from
220,000 to 430,600 according to the measurement by gel
15 permeation chromatography (GPC).
(3) The mold cléaning composition according to (1) or
{2), which has a sheet-like shape or a strip shape.
(4) The mold cleaning composition according to any
one of (1) to (3), wherein the cleaning agent is at least
20 one member selected from the group consisting of
glycolether, imidazole, imidazoline, and aminocalcochol.
(5) The mold cleaning composition according to any
one of (1) to (4), wherein the cleaning agent is contained

in an amount of from 10 to 60 parts by weight with respect

25 to 100 parts by weight of the unvulcanized rubber.



10 a predetermned interval and in parallel with each other. (9) The nold
cl eani ng conposition according to (8), wherein said slits are disposed so
that said sheet-like nold cleaning conmposition is capable of being fol ded.
(10) The nold cleaning conposition according to (8), 15 wherein said slits

of ‘bei ng cut afBhg TR (EEanin coBoRSESE agﬂpﬁé”‘é"s Bs8¥ on acbar di ng
?&aQymf’ﬁeaifaa(%%} Real*hoi A1 e P Re S5 AR o LoPGi ng mater 14l
2 Unvul cARFYBE §b5%$‘r‘3 1;"%? e%%‘%% ”Zgéﬁ?""i'né' 2 Vil cani 2 ng agent as
whol e in the Shboimedithd aedstoRgbe B B A oatRaratR e s per heati on
chromaé 095L8 Qth(gﬁ ﬁ@f) q&(}%ﬁ/ f&:.hc%eC:.J @ q_.q_se%orrpg_a ﬁagla Eggﬂgnfi Il ed

appropriate Vi scC I eves an excel lFent

oo on e conthE f%ee mcmffal%a% RURbBEE L L ERNEHL Y, S Dy L Ne !

cl eaning 5 conposition o heé rnvert ron cavity?is fi

uni f or My b t e t ey o) do ) eap A0, GOMRASIAIGN cha %meco

88%% nts on the
nol d surface ere cl eaning co oSition ere

of f ect i vehysr enoniog-11fe SBT3 Tr H Sl Y b 1iRIP Qlﬂsa“i ng

conposi tion
are disposed on a sheet surface thereof in one direction at

10 a predetermined interval and in parallel with each other.

{(8) The mold cleaning composition according to (8),
wherein said slits are disposed so that sald sheet-like
mold cleaning composition is'capable of being folded.

{10) The mold cleaning composition according to (8),

15 wherein said slits are disposed so that said sheet-like
mold cleaning composition is capable of being cut along
said slits.

(11} The mold cleaning composition according to any
one of (1) to (10), which is a cleaning composition to be

20 used for a mold used for heat molding repeatedly for
molding a molding material.

As described above, the mold cleaning composition of
the invention contains an unvulcanized rubber, a cleaning
agent, and a vulcanizing agent as essential components and

25 has a weight average molecular weight (Mw) as a whole in

the specified range according to a measurement by gel



10 fromthe nold. For exanple, contam nants on a surface of a nold for
transfer nolding for nolding sem conductor elenents, which has been used
repeatedly for nolding using an epoxy resin conposition, are conbined into
a nolded article made fromthe nold cl eaning conposition to be 15 renoved
effectively fromthe nold, mhere%y t he cl eaning of _the nold can be

ef f ect i vePFFRRALLRE TRIOMARRGRARDY o CRG i cﬁﬁﬂﬁgfibﬁ’-g%vi%‘af%‘ﬁa‘h&% usi ng
the mold which is. cleaned with the nold cleaning conposition of the

i nvent i onSORBISHH QR CIT A ARRFORAAEE VEFOF HWe 208s8CPAgVeE R oI d

ol cani ng comRORLLL B hesi, SSell e Slpe 0l Bostilp Shepe Ll 1o

o Ca by PRI subiade S0l ad 2,00 s ekgokl enc mld 20

oxcol ot COTRART RS 70 oai AR AoRe o B BRNG FoRRoR LB cont &l no.

1S ol dea Sbr8ERED il O ol A8 B KA oRAG 1P BPoGRARA with B

Pher cof . FoRPan SR 51k (P ok B B B0 o0 26REF S0y F BB L fhe sheet al ong

the oLt S LDnEh) So68582: SIS ol SRR R PIERST: R§0Lhned by the
contaminants integrally with the mold cleaning composition

10 from the mold. For example, contaminants on a surface of a
mold for transfer molding for molding semiconductor
elements, which has been used répeatedly for molding using
an epoxy resin composition, are combined into a molded
article made from the mold cleaning composition to be

15 removed effectively from the mold, whereby the cleaning of
the mold can be effectively conducted. Therefore, a
semiconductor device formed by using the mold which is
cleaned with the mold cleaning composition of the invention
has an excellent appearance.

20 In the case that the mold cleaning composition has a
sheet—-like shape or a strip shape, 1t is pessible to easily
position such mold ¢leaning composition for ¢leaning a mold
cavity.

Further, it is possible to obtain an excellent mold

25 cleaning effect by using glycolethers, imidazoles,

imidazolines, or aminocalcohols as the cleaning agent.



10 connected with each other at the parts under the slits, the sheet can be
stacked tidily w thout displacenent during folding, and the respective

bl ock pieces are not intersected or the like in stacking. Therefore, the
obtai ned stack is not in an irregular shape. By cleaning a 15 nold by using

the tidily st ked sheet | ] ke cl ean ition, ssible to
el i ni nat eycl eaht f%‘?ﬁj’rl@l‘ ot(%(?ﬁ%lseé’%céu?é’%%a? flﬁ'EPg Egﬁ?ﬁ%‘ﬁre
cont act between @bunv%}caqyﬁgd rubher. and a sigface o% t he no%d, for
exanpl e. BOPPREFY § T HEEEEDS, FOFBOFatd GPe CRR5B1EF 82bFE t he sheet
for cuttipg the she eces ha n identical size, and since it is
unnecessaf’tg g f&?"?’ne# n?"g P% |tc°a rk of aligning the cut sheet pieces

when ELZCELP% ‘%mé; ééo%%a%&%ﬁeh%s%%?e%a'eﬁf%“%%s“@héae?%%%@e;”‘”e
grgl:t on ‘EOtPes% J?ejg%vghacpe tahngir légeldowéﬁibﬁ Hﬁagﬁﬁgﬁs |klanrr§In§
chean 223??11 L € 8 Wb  SpeBRcsigbsgo o the
Fer i naf gy, eeaP,gdl 0 Spls e I QRGN il e dasgilPgy. The ol d

cl eani ng COI’TpOSI I on I nven Ion nas a Specl fi Y aver age

mol ecul ar (UL A% MO Al ithe YAUTNAOE Pi; SLAGE ANk pal cani zed
rubber mhl VES as

respective block pieces sectioned by the parallel slits are
10 connected with each other at the parts under the slits, the
sheet can be stacked tidily without displacement during
folding, and the respective block pieces are not
intersected or the like in stacking. Therefore, the
obtained stack is not in an irregular shape. By cleaning a
15 mold by using the tidily stacked sheet-like cleaning
composition, it is possible to eliminate cleaning failure
otherwise caused by insufficient pressure contact between
an unvulcanized rubber and a surface of the mold, for
example, Further, since it is unnecessary to measure a
20 size of the sheet for cutting the sheet in pieces having an
identical size, and since it is unnecessary to perform a
complicated work of aligning the cut sheet pieces for
stacking, it is possible to simplify the cleaning work.
Furthermore, when the mold cleaning composition has a
25 sheet-like shape and, particularly, is provided with a

plurality of linear slits disposed in one direction con a

10



10 a base material, a cleaning agent, and a vul cani zing agent as essenti al
conponents. Exanples of a rubber material used as the unvul cani zed rubber
i nclude, but not particularly limted to, conventional rubbers such as a

but adi ene rubber (BR), an 15 et hyl ene-propyl ene-di ene rubber (EPDM, an

hyl - = b i . rubb .
clhylene. sBESPYLERE UL (P, g LSRN SHRULALLEDS LuORSty (SER).
bber bt ERRLAS EARRSL S ard o e A il ol RS ER R T K, 7D ot o abl y
b d i i .
cgn?Zﬁ‘i nﬁ?%\gfbvxx%xyé ﬁ‘g@% ;tﬁge \r/u c%ie}iasgﬁ&ntt%ﬁt?ﬁgi %;Q@gg;aegﬁﬂ%ﬁg%% are | ess

nalodorou&ifkg'ggiffgaui%##ﬁynzaIion. 25 More specifically, EPDMis a
t er pol ynmer™ con aimng‘J ethyl"ene, a-olefin (particularly propylene), and a

pol ye 11 mopoPRisd 4 d lL.e e pgl nonomer
inclugﬁ dicyclopent%éﬁégé; , ?%@gﬁggk?ﬁgggﬁe?n?%fﬁgg§cﬁ%%gP§%iene,
1, 6-cyclo gg@;ﬁﬁ@@pe, 1, 7-cycl ododecadi ene, 1,5, 9-cycl ododecatri ene,
1, 4-cycl oheptadi ene, 1,4 5 cycl ohexadi ene, norbor nadi ene,

T ot o enct B8 G c BN PR ARTuh, of. 11 HOLAAEE b o
copol e B8 1 MORMHY bﬁ%ﬁﬁ&?ﬂd&e@ufa@ﬂ@%‘a&% al ihbhe M gmy be such
obtainable by using an unvulcanized rubber which serves as

10 a base material, a cleaning agent, and a vulcanizing agent
as essential components.

Examples of a rubber material used as the unvulcanized
rubber include, but not particularly limited to,
conventional rubbers such as a butadiene rubber (BR), an

15 ethylene-propylene-diene rubber (EPDM)}, an ethylene-
propylene rubber (EPM), and a styrene-butadiene rubber
(SBR) . These may be used alone or in combination of two or
more thereof. Each of these unvulcanized rubbers is
vulcanized in a mold to be a vulcanized rubber.

20 Among these, EPM, EPDM, BR, or a mixture therecof may
preferably be used as the unvulcanized rﬁbber since these
rubbers are less contaminating when they are vulcanized in
molding using a mold and are less malodorous during the
vulcanization.

25 More specifically, EPDM is a terpolymer containing

ethylene, a-olefin (particularly propylene), and a polyene

11



10 polyene nononer is 0.1 to 20 nol% and the rest is a-olefin in the

terpolynmer. More preferably, ethylene is 30 to 60 nolt. It is preferable to

use EPDM having a wei ght average nolecular weight (Mv) of 100,000 to

300, 000, nore preferably 150, 000 to 250, 000, 15 As t he but adi ene rubber
ture thereof may be

BR), 1, b t 4- pol ybut adi.ene,
l(JseZZI. A I\Bgf’l@% 3 B%‘?t?/ elpy, 2 y % : r'I%}‘fest t‘i’e"E E&teaéﬁ FENLUBRBPTRRY be 20 to
80, nore e erab 35.to 60. IS fe bl e use the_. butadi ene rubber
havi ng a g@ g aQi?%ﬁ%OBEFQQQﬁ%R wwﬁ @ﬂﬁ q&ﬁnfeo @30 to 600,000, nore
r ef er abl 0 000,to0 60 Ies of th | eani.n ent,.i ncl ude
glycolethéyg SOE TSR o5l P ? dighg. aﬁ1 oéwgg gpg C?Héé%en;y be

o1 ycol et hir & SrEvERgs %%‘%é’?rr%%{ﬁfeﬁnﬂo e, ﬁg Formila (D). 12 R

0-*CHZ. CH2_0s f I

and eath 6/°1 S Wée”t 6%0;%%4@,@5 B8 of 'ez&'%egﬁél e
Rl R2

gfouz;‘)ge“mﬁaﬁ#&@% P P t%s% Fes of

gl yool et heLany® %gg%ggﬂgynme f oIy 4- ﬁlﬂe&adq%we

et hyl eneg
A copolymerization proportion of each of the monomers

in the EPDM may be such that ethylene is 30 to 80 mol%, the

10 polyene monomer is 0.1 to 20 mol%, and the rest is a-olefin
in the terpolymer. More preferably, ethylene is 30 to 60
mol%. It is preferable to use EPDM having a weight average
molecular weight {(Mw) of 100,000 to 300,000, more
preferably 150,000 to 250,000,

15 As the butadiene rubber (BR), 1l,2-polybutadiene, 1,4~
polybutadiene, or a mixture thereof may be used. A Mooney
viscosity MLi.g (100°C} of the butadiene rubber may be 20 to
B0, more preferably 35 to €0. It is preferable to use the
butadiene rubber having a weight average molecular weight

20 {(Mw) of 200,000 to 600,000, more preferably 400,000 to
600, 000.

Examples of the c¢leaning agent include glycolethers,
imidazoles, imidazolines, and aminoalcohols. These may be
used alone or in combination of two or more thereof.

25 The above-mentiocned glycolethers are compounds

represented by the following formula (1).

12



di et hyl enegl ycol di net hyl et her, triethyl enegl ycol di net hyl et her, 15

tetraet hyl enegl ycol di net hyl et her, pol yet hyl enegl ycol di net hyl et her,

di et hyl enegl ycol nonopr opyl et her, di et hyl enegl ycol nonobutyl et her,

di et hyl enegl ycol di et hyl et her, 20 et hyl enegl ycol nononet hyl et her,

et hyl enegl ycol nonoet hyl et her, et hyl enegl ycol nonopr opyl et her, and

et hyl enegl ycol nonoeut yl et her. . These may be used al one or in conbination of
two or nore thereof, 25 Anong the above gl ycol ethers represented by the
formul a (1) it is preferable to use those in which a 13 repetition nunber

nis 1lto 2 and ong, ofo Rl¢an, RRH s gn—al gyl g,rcgup?]havi ng 1 to 4 carbon

atoms when the ot her hydr ogen; or those in wh a repetition nunber n
islto2 and Rl and R2 are al kyl groups each having 1 to 4 carbon 5 atons
when both of R1 and R2 are al kyl groups. Herein, conpatibility with the
rubberc is deteriorated in the case that the repetition nunber nis 3 or

| arger. Further, in the case that the nunmber of carbon atoms of the alkyl

9roUD 1S EnOtndCEEmPiel TRADI 1 Uk Lopan ikl dadodenraded Layeropf 10

rel ease a ent eterlo oi n

0l ycol et her s fgg P ef e g@&é[ex?eoﬁbﬁytal]iaﬁcgtr%up250ﬁ‘heh/b5ﬁengcf-l 5@l 1y, since
nol d nol di g i's dsual

R; is hydrogen, the other is the alkyl group. When both of

Ry and R; are alkyl groups, R; and R; may be the same or

10 different.)

Examples of glycolethers represented by the formula
{1) include ethyleneglycoldimethylether,
diethyleneglycoldimethylether,
triethyleneglycoldimethylether,

15 tetraethyleneglycoldimethylether,
polyethyleneglycoldimethylether,
diethyleneglycolmonopropylether,
diethyleneglycolmonobutylether,
diethyleneglycoldiethylether,

20 ethyleneglycolmonomethylether,
ethyleneglycolmonoethylether,
ethyleneglycolmonopropylether, and
ethyleneglycolmonobutylether. These may be used alone or
in combination of two or more thereof,

25 Among the above glycolethers represented by the

formula (1), it is preferable to use those in which a

13



performed at 150C to 185C, evaporation during cleaning is renarkably fast

to cause cl eaning work environnent to be 15 deteriorated in sone cases when
the boiling point of the glycolethers is Iless than 130C. Wen the boiling

poi nt exceeds 250C, the evaporation becones difficult to cause the

gl ycolether to,remain in the vul cani zed rubber, whereb t he vul cani zed

Y
rubber af EE€PeELEARRNRUFREF RiutRdt | ¥R ot rdiyian2®lakd BRE Bulim@™ed rubber
may be broken_or the ]ike upon taking out the cleaning composition fromthe
mol d.  Ac@dK¥tngFouUP| RaBRG nbst i 4 1FRAAQD ool MdYeXc S 1I0FbS&elS of f t he
oxi di zed egraded | ayer. or the |ike of the rel ease gent froma surface of
the nol d, PYEERFERNGOF nthRfRIcH WFCh 2 FaR&t idrian ﬁ&ﬁ%ﬁ? & &&nitn§owhr k
efficiency. 4 Each of the_glycolethers may be used as jt is or mxed wth
wat er , angﬁﬁcéh(ﬂn‘gﬁh"“é? ﬁégﬁingF?uBFh%@i‘,h%Y\H‘%-l p?%piarﬁﬂri%’r an organic
solvent such as 1ol uene and xylen in_use,. In the case_of mxing the
gl ycol=®t h@ °mftﬂh§ﬂu%°€?g%ﬁi%1§%¥€£ﬂt?rﬁna%ﬁﬁihﬁr?ﬁpﬁheH@FG&HPC sol vent may
preferably be t.10 50 rts, by i ght, or, | ess, re, .preferably to 20
Dorts by HemBAEobH FEZclth the lfa 15 G et o, B Ehe: Capd
glycolethﬁg. Favorabl e _effects can be ac 'eveﬂé&y using i ddazole 10
repr esent ER2by R RF O F & hdh e- FRERRFBheth i ni dazol es.

RN... (%ﬂe case that the number of carbon atoms of the alkyl group

is 5 or more, permeability to an oxidized degraded layer of

10 a release agent or the like is deteriorated. A bhoiling
point of the glycolethers may preferably be about 130°C to
250°C. More specifically, since mold molding is usually
performed at 150°C to 185°C, evapeoration during cleaning is
remarkably fast to cause cleaning work environment to be

15 deteriorated in some cases when the boiling point-of the
glycolethers is less than 130°C. When the boiling point
exceeds 250°C, the evaporation becomes difficult to cause
the glycolether to remain in the wvulcanized rubber, whereby
the vulcanized rubber affer cleaning is reduced in strength

20 and the wvulcanized rubber may be broken or the like upon
taking out the cleaning composition from the mold.
Accordingly, it becomes difficult to satisfactorily peel
off the oxidized degraded layer or the like of the release
agent from a surface of the mold, resulting in tendency of

25 deteriorating the cleaning work efficiency.

14



RR 15 (in the formula (2), each of Rs is H a linear hydrocarbon group
havi ng a substitution group and having 10 or |ess <carbon atons, a linear
hydr ocar bon group having no substitution group and having 10 or |ess carbon
atons, or 20 an aromatic group, and Rs may be the same or different.)
Exanpl es of such im dazole include 2-nethylimdazole, .
2- et hyl - 4- net hyd ¢t e e IeHaRhens Fazolbe, usehensyiktoisnar npixed dazol e,
and 2,4-dianino-6[2'-nethﬁ%inidazolyl- (1)' Jethyl-s-triadine. These nay be
used al on®ibR VLSS, HiAIRANON BIch AF srethonely hetbapol, 18ndahor abl e
effects can be achieved by using imdazoline represented by the follow ng
formul a (B¥CRAN®he OLIRR LHEARI O iaRtdSXGH Aés LORURRR 80k ¥¥ien®k N R |
(In the formul a (3%5 ach of Rs i s H a linear hzdrocarb n 10 group having
a substit ki bR gr tgﬁ-dcﬁ‘é\‘?i R POX6RY) ER. BAVERHEERYMELIE 13hear
hydr ocar bon group having no substitutigon group.and havipng 10 or | ess carbon
atons§$0r0r3 of oMY r(ﬂﬁyamﬂﬂfﬁ?éflﬁgf %égﬁﬁécsé VERL ¥ er ent . )
Exanpl es SI:e Qr.@allnﬂ aezosleltnetcl r‘gcd li:da%:tzs by weight or less, more
preferably to 20 parts by weight ox less, with respect to
100 parts by weight of glycolether.
Favorable effects can be achieved by using imidazole
10 represented by the following formula {2) as the above-

mentioned imidazoles.

- (2)

15 R
(In the formula (2), each of R’s is H, a linear hydrocarbon
group having a substitution group and having 10 or less
carbon atoms, a linear hydrocarbon group having no
substitution group and having 10 or less carbon atoms, or
20 an aromatic group, and R’s may be the same or different.)
Examples of such imidazole include 2-methylimidazole,
2-ethyl-4-methylimidazole, 2-phenylimidazole, l-benzyl=-2-
methylimidazole, and 2,4-diamino-6[2'-methylimidazolyl-
(1) Jethyl-s-triadine. These may be used alone or in

25 combination of two or more thereof.

15



15 met hyl i m dazol i ne, 2-nethyl-4-ethylimdazoline, 2- phenylim dazoline,
1- benzyl - 2- et hyl i m dazol i ne, 2-phenyl - 4-nethyl -5-hydroxynet hyl i m dazol i ne,

2, 4-diamno-6[2'- nmethylimdazolinyl-(1)")ethyl-s-triadine,

2,4-diam no-6[2' - nethyl-4'-imdazolinyl-(a)'lethyl-s-triadine,

1- cyanoet hyl

20 2-met hyli m dazoline, and 1-cyanoethyl-2-nethyl-4- ethylimdazoline. These
As in the case
of the glycol ethers, each of the imdazoles and the im dazolines may be

used as iimidazelimy resragentiodedywnithie foldowding fomhlas (bt danthe et hanol
and n propanol, and an organi c solvent such as toluene and xyl ene
use. | n t@eovesRentioned nipidaedltingszol e with an al cohol or an organic

sol vent, an anount of the al cohol or the organic solvent nay preferably be

may be used al ofevarable ebidsitwatdagnbef athievednbyeushegeof .

set to 50 parts by wei gh®\or
5 less, with respect to 100
i mi daZol es and the inidaza}
foll owi ng am noal cohol s
Represent ati ve exanpl es of

di et hanol am ne, tri ethanol nineﬁQL+ met hyl et hanol am ne,

ight of at |east one

of the

16 in

| ess, gﬁ;e preferably to 20 parts by wei ght or

he abqye nti oned am noal cohol s, the
f@r achig ¥ng favorable effects.
ohol include 10 nonoet hanol am ne,

N, N- di net hyl et hanol am ne, N, N butylethanolaniné, N, N- di et hyl et hanol am ne,
N- net hyl - N, N di et hanol am ne, 2-"am no- 2-net hyl propanol , 3-am nopropanol

and 2-am nopropanol. These nay be used alone or in

{In the formula {3), each of R’s is H, a linear hydrocarbon

10 group having a substitution group and having 10 or less

carbon atoms, a linear hydrocarbon group having no

substitution group and -having 10 or less carbon atoms, or

an aromatic group, and R’'s may be the same or different.)

Examples of the imidazoline include 2-

15 methylimidazoline, 2-methyl-4-ethylimidazoline, 2-

phenylimidazoline, l-benzyl-2-methylimidazoline, 2-phenyl-

4-methyl-5-hydroxymethylimidazoline, 2,4-diamino-6[2’-

methylimidazolinyl~(1)’)ethyl-s-triadine, 2,4-diamino-6[2'-

methyl-4’-imidazolinyl-(1)’lethyl-s-triadine, l-cyanoethyl-

20 2-methylimidazoline, and l-cyanoethyl-2-methyl-4-
ethylimidazoline. These may be used alone or in

combination cf two or mecre thereof.

As in the case of the glycolethers, each of the

imidazoles and the imidazolines may be used as it is or may

25 bhe mixed with an alcohol such as methanol, ethanel, and n-

propanol, and an organic solvent such as toluene and xylene

16



15 conbination of two or nore thereof. The am noal cohol may be used as it is
or may be nmixed wth an al cohol such as methanol, ethanol, and n-propanol
and an organi c solvent such as toluene and xylene in use, as in the case of
t he above-descri bed other cleaning 20 agents. In the case of m xing the
al cohol amne with an al cohol and an organic solvent, an anount of the
al cohol oin udee. ofgathe sakwveof mbyimpgeflks alhyddeolsetwiith Zh parts by wei ght
or less, nore preferably to 20 parts by weight or less, with respect to 100
parts by akiglidl afr tdre Xgamiioncallvehdl . ah7aRoontt efit thé & heoled By ng agent
(glycolethers, imdazoles, imdazolines, or am noal cohols) may preferably
be set totke rargmiaf solorentOnkey Reflareblpybeecsght Lo ndd epapreflerably from 15
to 25 parts by weight, with respect to 5 100 parts by wei ght of the
unvul caniweightuldrerle sdhemoxtee predetrabilyotot Bé pheasilbyg webghit icer | ess than 10
parts by weight, it is difficult to exert a satisfactory cleaning effect
on thé noleks Wevarth e spedterto f106r paktexbyewsight phiras byasweiqrid in the
case of cleaning the nold by using 10 the thus-obtai ned nold cl eani ng
conposi t i@h, ththamicamedsist sl sheckaidezohénesl d, whereby work efficiency of
peeling off the conposition fromthe nold is deteriorated. The vul cani zi ng
agent is not p&sithe adoye-mentédnedaatiivoaleohdbaal thell taniowimg agent s may
be enpl oyed. 15 Exanpl es of the vul cani zi ng agent include sul fur and an
aminoalecohols may be used for achieving favorable effects.

Representative examples of the aminoalcohol include
10 monoethanolamine, diethanolamine, triethanolamine, N-
methylethanolamine, N,N-dimethylethanolamine, N,N-
dibutylethanolamine, N,N-diethylethanclamine, N-methyl-N,N-
diethanoclamine, 2-amino-2-methylpropancl, 3-aminopropancl,
and 2-aminopropanocl. These may be used alone or in
15 combination of two or more thereof.

The aminocalcohol may be used as it is or may be mixed
with an alcohol such as methanol, ethanol, and n-propanol
and an organic solvent such as toluene and xylene in use,
as in the case of the above-~described other cleaning

20 agents. In the case of mixing the alcohol amine with an
alcohol and an organic solvent, an amount of the alcohol or
the organic solvent may preferably be set to 50 parts by
weight or less, more preferably to 20 parts by weight or
less, with respect to 100 parts by weight of the

25 aminocalcohol.
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organi ¢ peroxi de such as n-butyl -4, 4-bis(t- butyl peroxy)val el ate and
1,1-di(t-butyl peroxy)-3,3,5- trinmethylcycl ohexane. These nay be used al one
or in conbination of two or nore thereof. A content of the 20 vul cani zi ng
agent may preferably be set to a range of from 1 to 3 parts by weight with
respect to 100 parts by weight of the unvul canized rubber. Further, the
nmol d cl eani ng conpestidntomebfthecheleanibgt Bgentmygbgtobabhéyscontain a rel ease
agent, a 25 reinforcing agent, and the like, in addition to the 18
unvul cani imtidazbbes, imslaicdldmiasy ageeminaadcbhelsyuhegnprefigraigbnt. The
rel ease agent is not particularly limted, and conventional release agents
may be enpéoyed. texanprse off Xxdre l0eltea$@® pgeis bychailght prmoxdai n
al i phatic acid such as stearic acid and behenic acid; a nmetal salt of |ong
chain alppéferablei troreprfedent2dd paytsi by wedghitewdhl respecttstearate; an
ester-based wax represented by a carnauba wax, a nontan wax, and a
parti a | yl18Qpants el edeieghtofohdipeamnyuleansdizeéd zubbay.chdian alhiephatic ami de
represented by stearylethyl enediam de; and paraffin represented by a
pol yet hy| eprtgiix. oA Heht@irarima Rgensl dgsdeagehhama}Oppatesdd¥y be set to a
range of from1l to 10% by weight with respect to the 15 total weight of the
mol d cIedﬁ?h@h%onﬁbsiiidﬁﬁfhﬂéi$ tti9e exeFteft Setishactergacteayt™d is | ess
than 1% by weight, it

effect on the mold. When the content thereof exceeds 60

parts by weight in the case of cleaning the mold by using

10 the thus-obtained mold cleaning composition, the
composition sticks to the mold, whereby work efficiency of
peeling off the composition from the mold is deteriorated.

The vulcanizing agent is not particularly limited,
and conventiconal vulcanizing agents may be employed.

15 Examples of the vulcanizing agent include sulfur and an
organic peroxide such as n-butyl-4,4-bis(t-
butylperoxy)valelate and 1,1-di (t-butylperoxy)-3,3,5-
trimethyleyclohexane. These may be used alone orx in
combination of two or more thereof. A content of the

20 wulcanizing agent may preferably be set to a range of from
l to 3 parts by weight with respect to 100 parts by weight
of the unvulcanized rubber.

Further, the mold cleaning composition of the
invention may optionally contain a release agent, a

25 reinforcing agent, and the like, in addition to the

18



Is difficult to exhibit sufficient release effect. Wen the content thereof
exceeds 10% by weight, cleaning ability nay be deteriorated and an
appearance of a nolded article 20 nmanufactured by using a nold after
recycling may be deteriorated. Exanples of the reinforcing agent include an
i norganic reinforcing agent (filler) such as silica, alumna, carbon bl ack,
cal ci um cBnvohearized | Kikkesi |theatcd eax3d ngl agiendm BRdr SRede, titani um

di oxi de, and titaniumoxide. A content of the reinforcing agent may

pr ef er abl yubearkiing agenfa. range of from 10 to 50 parts by weight with
respect to 100 parts by weight of the unvul canized rubber. Further, it is
possi bl e to addthtateslease [pgeninis cafti padtigoberlvheéiminedc| @i ng
conposition contains 5 the unvul cani zed rubber dough as a base material. A
cont ent ofcRWentkeRal Sl eRSE ASMILE PeYsbe edPaosdge Bfamgkesmor to 20% by
weight with respect to the total weight of the nold cleaning conposition.
The ot d EheaFeRATD AR i dirlotde Hiodd ghadn eAiphpticoapbdnawel a&% ured, for
exanpl e, as described bel oqw. The unvul cani zed rubber serving as the base
mat eri al , StERri¢| 2 RpAREheniq@aidicanmetad a8dht ofahanst fe2imdditi ves
are mxed, _and the mxture is kneaded by a batch type kneader and then
formed i nRbiBhakieiadikFReRensed by mipc15tepEpEcppndsFA§CHM ext ruder or a

roller, thereby obtainin t he nol d cl eani ng conposition. In the case that
t he nol d Stearate; an ester-based wax represéented by a carnauba wax,

a montan wax, and a partially saponified ester of montanic

10 acid; a long chain aliphatic amide .represented by
stearylethylenediamide; and paraffin represented by a
polyethylene wax.

A content of the release agent may preferably be set
to a range of from 1 to 10% by weight with respect to the

15 total weight of the mold cleaning composition. When the
content of the release agent is less than 1% by weight, it
is difficult to exhibit sufficient release effect. When
the content thereof exceeds 10% by weight, cleaning ability
may be deteriorated and an appearance of a molded article

20 manufactured by using a mold after recycling may be
deteriorated.

Examples of the reinforcing agent include an
inorganic reinforcing agent (filler) such as silica,
alumina, carbon black, calcium carbonate, calcium silicate,

25 aluminum hydroxide, titanium dioxide, and titanium oxide.

A content of the reinforcing agent may preferably be set to
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cl eaning conposition is used as a sheet, a thickness of the sheet is
usually set to 3 to 10 mm It is necessary to adjust a weight average

nol ecul ar 20 weight (Md) of the thus-obtained nold cleaning conposition as
a whole to 200,000 to 460,000, which is nmeasured by gel perneation

chromat ography (GPC). Particularly preferred weight average nol ecul ar

wei ght (Ma) rehgeeof f£xo200000 $0 pdBfs GOP.walght Mitls Hespectthae 200, 000, a
viscosity of the 25 nold cleaning conposition is |owered, and a pressure
escapes fA6m packeabgnweighttbf tné dumiulcunimddlingksx.that 20 the nold

cl eaning conposition fails to spread every part of the nold due to the
reduction in pr&ssther;nitdés poss tbledn tadd meshdrt iteg thie f or nati on of a
non-filled part. Wien Mv thereof exceeds 460,000, the viscosity of the nold
5 cl eani ngnvodpesizednribbeni whent the ezllaaning i ¢dnpus iidepe coptadhst he nol d
cl eaning conposition to the nold cavity, resulting in formation of a

non-f i}l edhpapnvuInentredneubberndongh saper frasediatfeariadxandl e, as

descri bed bel ow. The obtai ned nold cl eaning conposition is 10 soaked into
chl or of or eongebs bE&f theowatandndyrpréferahldy e Jds dopuentdapgeaodhl or of or m
soluble part is heated on a hot plate to be dried and solidified. The
obt ai ned dromdlahd 28&| bii vebdhhawith respafftustedhsy tediadgweight af%
tetrahydrofuran (THF) solution to be left to stand for a 15 day.
Subsequenthe, mphd cbfanibda Fempesitiomd by using a 0.45 smnmenbrane filter,

and a GPC neasurenent _of the o .
The mold cleaning composition of this invention may

10 be manufactured, for example, as described below. The
unvulcanized rubber serving as the base material, the
cleaning agent, the vulcanizing agent, and other additives
are mixed, and the mixture is kneaded by a batch type
kneader and then formed into a sheet-like shape or a strip

15 shape by using an extruder or a reller, thereby obtaining
the mold cleaning composition. In the case that the mold
cleaning composition is used as a sheet, a thickness of the
sheet is usually set to 3 to 10 mm.

It is necessary to adjust a weight average molecular

20 weight (Mw) of the thus-ocobtained mold c¢leaning composition
as a whole to 200,000 to 460,000, which is measured by gel
permeation chromateography (GPC). Particularly preferred
weight average molecular weight (Mw) thereof is 220,000 to
430,000, When Mw is less than 200,000, a viscosity of the

25 mold cleaning composition is lowered, and a pressure

escapes from a clearance of the mold during molding so that

20



filtrate is conducted under predeterm ned conditions by wusing a
predeterm ned anal yzer. In the GPC neasurenent, the solvent to be used is
not limted to the THF solution 20 and is sel ected appropriately dependi ng
on the conmponents of the cleaning conposition which is the measurenent
object. The nold cleaning conposition may preferably have a |ight color
such as witheemahd giegnihgcobmposlvbmn tfaids ttm spi¥eddy eadiryspiamg ble col or,
it is possible to confirmcontam nants renoved froma nold and adhered to
the nol d tRé wmbédndng tonbbsi teductasi |in lprasmimedrsjae af meddt he nol d

cl eani ng, thereby achieving an effect of nmaking it possible to easily
confirm acsevatyg, ofeshdtinfdin| formation rof e mrasdidfl eadsipag tt.heWheh d cl eani ng
conposition of 5 the invention, it is preferable to use the nold cl eaning
conposi ti M® thareo$ eptdedsi 469 he0d orthofviscimidly dfh thesmoddt he sheet-1i ke
nmol d cl eaning conposition, fromthe view points of easiness of nold

cl eanihg wdeknbpguspomposhtioshbetraisel My deddwmniand iddnipgs pricperapd t he

| i ke, a sheet 10 10 of which a sheet surface is provided with a plurality of
| i near sl pfsthe mbigosieaning pomprRttinmde itheemedld aadity, parallel to
each other as shown in Fig. 1 to nmake the sheet 10 foldable is suitably
used. Mor gepuéténgbily, formeathertof 10 Ny &l ldiesktpagir.f ace having a stripe
pattern. By folding 15 the sheet 10 by using the slits 11, it is possible to
tidily stack t hBheheRfsmg@surement is performed, for example, as

described below. The obtained mold cleaning composition is
10 soaked into chloroform to be left to stand for three days.
Subsequently, a chloroform soluble part is heated on a hot
plate to be dried and solidified. The obtained dried and
solidified matter is adjusted by using a 0.1 wt%
tetrahydrofuran (THF) solution to be left to stand for a
15 day. Subsequently, the solution is filtrated by using a
0.45 yum membrane filter, and a GPC measurement of the
filtrate is conducted under predetermined conditions by
using a predetermined analyzer. In the GPC measurement,
the solvent to be used is not limited to the THF solution
20 and is selected appropriately depending on the components
of the cleaning composition which is the measurement
cbject.
The mold cleaning composition may preferably have a
light color such as white and grayish color close to white,
25 By adjusting the color, it is possible to confirm

contaminants removed from a mold and adhered to the mold
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The sheet 10 provided with the slits 11 may be manufactured as descri bed
bel ow. The rolled sheet obtained as described above is cut into

predet ermi ned shape and size 20 to obtain the sheets 10, and the slits 11
are formed on an upper surface of each of the sheets 10. The fornmation of

obon si Ferabng GafERcEr ol ofELl e SRR S apek F%E@ai' o
12, 25 13
b ades 138 %ﬁ?@ngm?‘éar% SR HETHT AT 1 1P ﬁ%&&gﬁﬁ atoa%e,fﬁﬁt i'r om the
22
‘ifhipfébf o B RaBETy R REER T8 4 als YW Sk (MRl (B0 O et ?PS“
1 :

;nﬁf :"‘n%SrQPFE?f%SE%eZé%%?ﬁ %gﬁ%ﬁ% A H1 e m%ﬁl?? ‘é‘?ﬁt% ! tpper

0., ' ' 10
havi ng an PRCRTPEar oo ibyTe e ls YIS PR cdeRE B, T o hed
t he constgg;@ég%gggﬁll théﬁa%ssxbéf&e&]irb. eeeaft f:‘ﬁ{“i;tf Qn ¢ ?l % SCf\]]le when t he

sheet is 'S p033| 0 cut or ‘the"sheet 10 in
accor danc h ayity. Further,
as shown ﬁﬁwtggFﬁg,sgéé %%%gﬁ %%éé;#ﬁ;{éo aéh?% ﬁlt\réié‘&sllts 11 and

e SRR LAEL YD e SR b ShgaREb gl oo 10

sheet-like mold cleaning composition and the like, a sheet

10 10 of which a sheet surface is provided with a plurality of
linear slits 11 disposed at a predetermined interval and in
parallel to each other as shown in Fig. 1 to make the sheet
10 foldable i=s sﬁitably used. More preferably, the sheet
10 has a sheet surface having a stripe pattern. By folding

15 the sheet 10 by using the slits 11, it is possible to
tidily stack the sheets 10.

The sheet 10 provided with the slits 11 may be
manufactured as described below. The rolled sheet obtained
as described above is cut into predetermined shape and size

20 to obtain the sheets 10, and the slits 11 are formed on an
upper surface of each of the sheets 10. The formation of
the slits 11 is performed, for example as shown in Fig. 2,
by using a ribbon slittexr in which circular cutting blades
13 are attached to a rotation shaft 12, and moving the

25 cutting blades 13 with the cutting blades 13 being buried

into the sheet 10 by a predetermined depth from the upper
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pi eces 10a tend to be separated easily when the distance is less than 0.1
mm and the folding is | ess snooth when the distance exceeds 0.8 mm 20 A
nmet hod of cleaning nold by using the nold cleaning conposition of the

i nvention fornmed into the sheet-1ike shape is perforned on nolds to be used
for nolding sem conductor devices. For exanple, the sheet which is in an
unvul cani sagfacat efi thel akeet i 10 tard gl  atiditthhvisehakitrezs ivnl odnkhed to
cause contam nants to adhere to the sheet 23 integrally. Subsequently,

cl eani ng sheehelfivtd fermpehre ofhitts KAl ridradviane time parladaeilzéd sheet fromthe
nol d. The nol d cl eani ng net hod using the sheet-1ike nold cleaning

conposi t i @oBher . bBxiempedidnddihewabevecrrerathons shétsrtkrtivit events. To
start with, the sheet-like nold cleaning conposition of the invention is
prepar ed. afgefisppsedhabt the | qensant cinkenved eodhddi pegmlieli sopl aced
between an upper nold 1 in which depressions 3a are forned and a | ower 10
nmol d 25§ neashchtBepraEgi EpEned op cthiomhrdaPattond ithergprerd, and the upper
mold 1 and the lower nold 2 are clanped to sandw ch the sheet-1like nold

cl eani ng S8FpeSEtPENthE $heet pkRssThe sbeatndladssHeahirnedi Hit®. The sheet
10 is filled into a cavity 3 which is forned of the depression_3a 15 forned
in the upPéPclkoPiedeantOa naa Bngd carsiisierdu Gogr fdds BY tthe séwéF bkd 2 and

brought into a pressure contact with nold surfaces by the pressure for
nol di ng. ﬁﬁngﬁighgtggbys 11 are formed at the constant interval, the

slits 11 have a function of a scale when the sheet is

10 folded, so that it is possible to cut or fold the sheet 10
in accordance with the size of the mold to be cleaned or
the cavity.

Further, as shown in Fig. 3, a distance D between an
end of each of the slits 11 and a sheet surface facing the

15 end of the slits 11 may preferably be set to about 0.1 to
0.8 mm, more preferably about 0.2 to 0.5 mm. The block
pieces 10a tend to be separated easily when the distance is
less than 0.1 mm, and the folding is less smooth when the
distance exceeds 0.8 mm.

20 A method of cleaning mold by using the mold c¢leaning
compositipn of the invention formed into the sheet-like
shape is performed on molds to be used for molding
semiconductor devices. For example, the sheeat which is in
an unvulcanized state is placed in the mold and then heat

25 vulcanized to cause contaminants to adhere to the sheet
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t he unvul cani zed rubber is heat vul canized by the heat for nolding to be a
vul cani zed rubber, so that an oxidized 20 degraded | ayer of a rel ease agent
and the like formed in the cavity 3 are conbined with the vul cani zed

rubber. In sone cases, burr around the cavity 3 is also conbined with the

vul cani zed rubber, Subsequently, as shown in Fig. 6, _the upper nold 1 and
the | ower *H5PEY214Ye d%ﬁﬂ%ﬂﬂﬁﬂﬂéﬂ3acégaBFQSePgr%Fﬁe@°?¢n%5period to peel off
t he sheet-1ike nold cleaniﬁg g&ggosition 10 that has becone the vul cani zed
24 rubber PRFEAFRRE RYpERMAVHIY oWkt WbicRiizeshsheet; fgopFhepBeffng of f the
oxi di zed degradgd | aye dthe lik combined with the_sheet 1Q from
surfaces of the'F %b%glé. SRS BRARRE BsiRg Fheriheetrhd XgolaLel eaning i s

performed. .5 As_the sheet-]ike cl eani ng co sition, it |s, possible to
P Che SRLBRATPE P aSLT LR AL e b et TR Rt P ek aa Lo o Tty of
| i near slkbg 11.that _.are fornmed on the sheet surface of the sheet in

par al 1l BEARF 0P heFVERTS: predetermined interval as shown in Fig. 1 10
for enabling th e I.Ln the case of .using such sheet-Iike

cl eani ng conpoﬁ?fgg?e%t;‘giéﬁosﬁ“{:%’%e%-l& ea\ﬁltde&(iﬁﬁﬁﬁﬁg of the block
e aobeRrestioSioe AT LGAteg o UL ARk B SH o Ll 0%
Lhe SLIT, Hhwe! BRFR"EPHn g Mot 08 A T Pt iRuelicms 2 shown i
upper mold 1 in which depressions 3a are formed and a lower
10 mold 2 in which depressions 3b are formed as shown in Fig.
4, and the upper mold 1 and the lower mold 2 are clamped to
sandwich the sheet-like meld cleaning cémposition 10 for
pressure molding as shown in Fig. S. The sheet 10 is
filled into a cavity 3 which is formed of the depression 3a
15 formed in the upper mold 1 and the depression 3b formed in
the lower mold 2 and brought into a pressure contact with
mold surfaces by the pressure for molding., In this state,
the unvulcanized rubber is heat vuilcanized by the heat for
molding to be a vulcanized rubber, so that an oxidized
20 degraded layer of a release agent and the like formed in
the cavity 3 are combined with the vulcanized rubber. In
some cases, burr around the cavity 3 is also combined with
the vulcanized rubber. Subsequently, as shown in Fig. 6,
the upper mold 1 and the lower mold 2 are opened after a

25 predetermined time period to peel off the sheet-like mold

cleaning composition 10 that has become the vulcanized

24



the upper surface of the sheet 10 (the surface on which the slits 11 are
formed) being oriented outward (herein, 4 20 bl ock pieces 10a are being cut
off in Fig. 8), and the sheet 10 is continuously folded until the bottom
surfaces thereof contact with each other to stack the bl ock pieces 10a as
shown in FL%@FBI The Db] ock pieces 10a are not _detached from one another

during thé& di A5°%i FRE PR eESa’quol:‘?(‘”%‘f LS g 3% wofheFEey with each
oper at | on POELABEPAG, Che PEibeR LiEstaned daXPR Ak S Liffock pl eces 10a
W it hui o SOPPERERORLEN FABLERTRE. b OEROTh SHC e o W [PPETBRed with
each 5 other. Therefore, i.t.is possihle to.elinginate the |abgr of , neasuring
the size w?ﬁemgiéﬁtilenﬁo?'c Yi1g m§ﬂ§qu%6anﬁt65pP%Eg%r%%§ing an
dentigal size, oL PhL9nhng: detache Ol ocke plecsq 0, Aoy the Scate |1
108 by (ol 00 e e, BN LS S Lot 9EF from e
vent | Ongkeifhal Wkhed UELEl Sy 08 dpda BOS e g off and fol d ar
oD, 2P OBLLARG ShZEnd! ot AUBLPscd IESRL ey G5°paAR G0 o3t ke on
each other at a predetermined interval as shown in Fig. 1
10 for enabling the sheet 10 to be folded.
In the case of using such sheet-like cleaning
composition, as shown Fig. 7, a required number of the
block pieces 10a are cut off from the sheet 10 along the
slit 11. This cutting may be performed by picking the
15 sheet 10 with fingers and folding along the slit 11
repeatedly or by using a knife or the like. Then, as shown
in Fig. 8, the sheet 10 is folded along the slit 11 with
the upper surface of the sheet 10 (the surface on which the
slits 11 are formed) being oriented outward (herein, 4
20 block pieces 10a are being cut off in Fig. 8), and the
sheet 10 is continuously folded until the bottom surfaces
thereof contact with each other to stack the block pieces
10a as shown in Fig. 8. The block pieces 10a are not
detached from one another during the folding since the

25 block pieces l0a are connected with each other at botteom

parts 1lla of the slits 1l. Thus, only by the simple
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bl ock pieces 10a) in accordance with the size of a nold to be cleaned or a
cavity. 20 one exanple of nolds for which the nold cleaning conposition of
the invention is to be used is, for exanple, a nold for nolding

sem conductor devices with which repetitive nolding is perforned by using a
t hernosetting resin conposition. 25 In the nold for nolding sem conduct or
devi ce, weperationopd éggﬁéngfoitnt$d@@S#thIQWﬂQﬂtidﬁiynﬁﬁﬁdﬁ &&ei ng 26
conposition of the invention is used, exanples of the thernosetting resin
conposi ti Aock péegssdlia wikhl thadgeledsipiera®rliQd hedigicudd igmedpoxy resin
conposition containing an epoxy resin as a main conponent. 5 In the

t her noset 8il8gar ésﬂ-ﬁnﬁﬁg’ﬂé%tﬂbﬁ‘?cﬁl%%ra% a afedtthwisseusliqearigded t oget her

w th the epoxy resin serving, as the main ingredient. Since the nold cleaned
with the mBtaovteshenglosknpberes ohlafbeied i Mitarsantad witde erebm

contam nants and 10 restored to a nold surface of an initial state, a

rel ease agéheri-s Thergigreodted oPasidbks Fosgliadaabef bhe habarnef

seni conduct or packages using the thernosetting resin conposition serving as
the nol d RERERKART EB? 8kafpPE, the shert il qwiitding themsihgefadbri al
containing a nontanic 15 ,acid wax as the rel ease agent, it is preferable to
coat the RbAt RAPESACRAVHATL. aRsideRkidRl $ie QRatdiigning ﬁ@ﬁﬁ&gﬁé aci d wax

on the nmold surface, it is preferable to use an
block pieces 1l0a.

Although the state in which the two block pieces 10a

10 are stacked on the other two block pieces 10a by folding
the four block pieces 10a that have been cut off from the
sheet at the center of the four block pieces 10a is shown
in Fig. 8, the invention is not limited thereto, and it is
possible to cut off and fold an appropriate number of block

15 pieces 10a to stack the block pieces 10a into an
approprilate size (for example, three block pleces 10a are
stacked on the other three block pieces 10a to use six
block pieces 10a) in accordance with the size of a mold to
be cleaned or a cavity.

20 One example of molds for which the mold cleaning
composition of the invention is to be used is, for example,
a mold for molding semiconductor devices with which
repetitive molding is performed by using a thermosetting
resin composition.

25 In the mold for molding semiconductor device, which

is one example of molds. for which the mold cleaning
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unvul cani zed rubber conposition containing a nontanic acid wax and forned
into a sheet-1like shape, such as sheets 20 obtai nable by m xing the

unvul cani zed rubber described in the foregoing and the rel ease agent. The
sheet formed by the unvul cani zed rubber conposition containing the nontanic
acid wax is placed and heated in a nold in the sane manner as in the

cl eani ng FPBRE§ItHSRNgTL Hhesh%%?nﬂ% WIwesh Q*@nRles efnddsition, so that
the nmontanic acid wax contained therein is _coated on the nold surface. It
is 27 cohbpuBPEatthRSe Fﬁ%l%?@%ﬁﬁ%l@cﬂfﬂ 0P8 Haate afpuFeaRLEEd  rubber
conposition is nelted by the heat vul canization and exuded out to the nold
surface t69F6anﬁtﬁﬁiﬁ%rh??%?@%s%P SRR 389iR SPmPeeiddPRace. 5 A content of
the nontanic aci¢d wax may preferably be set to a ratio of from15 to 35
parts by ®eP§RLDIRGr 8P $¥%¥%r%ﬁﬁ%PJRFtQJWR}WMQQQ?QQﬁ Dfei ght, with respect to
100 parts by weight of the rubber material in the unvul canized rubber
conpos?tion. WhlthH the BRe¥RefeiindiFerdht SAPCsditdone RafWFiPfess than 15
parts by suffi ient | ease effec i s not exhibited. Wen the

cont ent tﬁ@PgEfiéxﬁéﬁﬂi Y3%s%§r?%9%3h%ﬁﬂ éﬁﬁa%ﬂﬂﬁﬁéﬁ@él§cﬁﬁrﬁé§gis coat ed
on the nmold gur face Ln_an, excessive amount to cause deterioration in
appear anc@5oFPfioPall tRPFEPLe1%t hat are obtained by using 15& the nold after

the ol eani ng and, 1eeVELL ) ELELIALE SlrenPRIPhE1 L2 SRTRG 2t T ve Bxamples

composition of the invention is free form contaminants and

10 restored to a mold surface of an initial state, a release
agent is usually coated on the mold surface before molding
semiconductor packages using the thermosetting resin
composition serving as the mold material. For example, in
the case of molding a mold material containing a montani;

15 acid wax as the release agent, it is preferable to coat the
montanic acid wax. As a method for coating the montanic
acid wax on the mold surface, it is preferable to use an
unvulcanized rubber composition containing a montanic acid
waX and formed into a sheet-like shape, such as sheets

20 obtainable by mixing the unvulcanized rubber described in
the foregoing and the release agent. The sheet formed by
the unvulcanized rubber composition containing the montanice
acid wax is placed and heated in a mold in the same manner
as in the cleaning process using the sheet-like mold

25 cleaning composition, so that the montanic acid wax

contained therein is coated on the mold surface. It is
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Exanples 1 to 6, and Conparative Exanples 1 to 5 20 Conponents in
-proportions shown in Tables 1 to 2 are m xed, and each of the m xtures was
kneaded by a kneader and rolled by using a pressure roller to obtain a
sheet having a thickness of 5 mm thereby obt ai ni ng desired sheet-like

I d cl I ng, t 25 A I Mv) of
cach of t RERARRERA) FRRE ie: Mrthatth ASipOeot A ons e lnRBAERPOAS s 28
d i bed_b The sheet-1jKk t ked int
chl or of Srmuﬁhane?mffe%lﬁf%dl'%ﬁv'ﬁrﬁ%é ?rﬁ{?s%e‘é%g?@%ahﬁ% {88 ARr of orm

sol ubi li zed fraction he ate at 50C to_be dried and

sol i di fi e§*uge anﬁu?H%gB%?%ﬁﬁg%f %kFHIPI&Hl tPefewi8S8dj usted by
using a 0.1 m% ftrah Ofur%#% 'THF) solutlon to be left to stand for a
day.” SubsBgfR § ™ F Ut 's filtrated by using a 0.45 m nenbr ane
filter, and a renent ht, averﬁge nol ecul arfmeéggémghmw of 10
the filtrate Qnﬂo 16peCARal' g% ePaY HPERTEY e

%225?2%3%?%%# ﬁ 1%?‘8%5""3%#@ ot Pt Y Yt B8k P nmnu act ur ed by
[070N (COBPRERHEN ) B S8 S0l) R LA Seslibct BT 30 o
parts by weight of the rubber material in the unvulcanized
rubber composition. When the content of the montanic acid
10 wax is less than 15 parts by weight, sufficient release
effect is not exhibited. When the content thereof exceeds
35 parts by weight, the montanic acid wax is coated on the
mold surface in an excessive amount to cause deterioration
in appearance of molded articles that are obtained by using
15 the mold after the cleaning and recycling.
Hereiﬁafter, Examples and Comparative Examples will

be described.

Examples 1 to 6, and Comparative Examples 1 to 5
20 Components in proportions shown in Tables 1 to 2 are
mixed, and each of the mixtures was kneaded by a kneader
and rolled by using a pressure rollexr to obtain a sheet
having a thickness of 5 mm, thexreby ocbtaining desired
sheet-like mold cleaning compositions.
25 A weight average molecular weight (Mw) of each of the

sheet-like mold cleaning compositions was measured as
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20 Eluting Solution: THF Flowrate: 0.8 m/mn Inlet Pressure; 2.3 Ma
I njected Anmount: 100 | Detector: Differential Refractoneter (RI) 25

St andard Sanpl e: Pol ystyrene (PS) 29 Data Processing Apparatus: GPC 8020,
manuf actured by Tosoh Corporation Afilling property of each of

Conpar at | B8SCERRARI BeToUna A BRAGHAERAN SLoARIRE, SPIRPEUEHE ' descr i bed
o1 mm mobascabRkgdsiats snlepetSe AN i B Gbad BUpERTSR Upper and
111 ng. pRBYSr t S BRGNS Wit (00 L ORT A REd L L2 AR B FCTAPR hown 11 |
Surf ace aPEASSR PRoanbPll RROHEyP AT s bt PenfeaPbasbd BLAILALEH o cavity
Dot  onf suPPAcERS, SASAInAT aRleh iR M i ke mateRs PRl 23Skeed grod i
e O LT L0 LUV G, G AoalB e 1, 11
|0 parall el o cach.ghNeL, 3 agpSCoiedABRYSy| SehQ IELuR0gh g, o o

filtrated by using & 0,45 pm membrane filter, and a

measurement of a weight average molecular weight (Mw) of

10 the filtrate was conducted by using a GPC analyzer (HLC-

8120GPC, manufactured by Tosoh Corporation) under following

measurement conditions.

Measurement Conditions
15 Column: GMHxyr + GMHyxr + G3000Hy,, manufactured by Tosoh
Corporxation
Column Size: each having diameter of 7.8 mm x 30 cm,
total size; 90 cm
Column Temperature: 40°C
20 Eluting Solutien: THF
Flow rate: 0.8 ml/min
Inlet Pressure: 2,3 MPa
Injected Amount: 100 ul
Detector: Differential Refractometer (RI)

25 Standard Sample: Polystyrene (PS)
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in each of the rows are disposed at an interval of 1 mm The size of the
sheet-1ike nold cleaning conposition 10 used as the sanple was set to a
width of 10 nun, a length of 25 91 nm and a thickness of 5 mm and the
sanpl e was di sposed between the rows of the cavities 3 in the nold for 30

eval uation, fol|owed by closing the nold fqr t. nmol ding. . As | di ng

condi ti ons, nnlh?ﬁg a£§C$§?+%ﬁ %ﬁaﬁﬁ%kéﬁ%ﬁ&&%O'WWWEP&gthﬁ&dggﬁap bet ween
the molds_for, clanping, was 0.5 mm 5 Table 1 (parts) -Exanples 1 2 3 456
EPDM *1 106585 58B735198 BR *2 - 70 50 70 70 70 hite Carbon 40 40 40 40
40 40 Montanic Acid Wax 12 12 12 12 12 12 |Imdazole *3 10 10 5 - - -

| m dazoline *4 - - - 5 - - dycolether *5 - - - - 10 Am noal cohol *6 - - -

5 A filling property of each of thus-obtained sheet-

5 1like mold cleaning compositions of Examples, Comparative
Examples, and Conventional Examples was evaluated as
described below. By using molds for filling property
evaluation [(mold size: 24 mm x 91 mm; mold cavity size: 4
mm X 5 mmn x 2.0 mm (total depth of upper and lower

10 cavities)], a filling ratio of the cavity that was the
worst in filling property among 16 cavities was evaluated.
Results are shown in Tables 1 and 2.

The filling ratio was detected by calculating a
bottom surface area of the mold cavity and a bottom surface

15 area of a cavity part of an obtained molded article and
then calculating a ratio between the bottom surface areas.
As shown in Fig. 4, eight cavities 3 are aligned in each of
two rows that are parallel to each other in the mold formed
of the upper mold 1 and the lower mold 2. A gap between

20 the cavities 3 disposed in parallel to each other as
described above is 10 mm, and the eight cavities 3 aligned
in each of the rows are disposed at an interval of 1 mm.
The size of the sheet-like mold cleaning composition 10
used as the sample was set to a width of 10 mm, a length of

25 91 mm, and a thickness of S mm, and the sample was disposed

between the rows of the cavities 3 in the mold for
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Organic peroxide *7 2 2 2 2 2 2 Water 555555 Wight Average Ml ecul ar
Wi ght (My) of Mold d eaning 220, 000 430, 000 370, 000 430, 000 430, 000 430, 000
Conposition Cavity Filling Ratio (6) 100% 100% 100% 100% 1006 100% *1;

copol yneri zation rati o anong ethylene (a), propylene (b), and

oL e SIRERRESRNS BLabaTL] Liofial"lal A hipna Wt oo
a5 ol bt gb405h B el OO S A B U IR (30,
2 e Bk, L0 LBcer "o g SOSELY SOl IR eLher O,

Table 2 (Rﬁr_ts) Conparative Exanples 1 2 3 45 EPDM*1 100 - 100 100 100

5
Table 1
{parts)

Examples

1 2 3 4 5 €
EPDM *1 100 30 50 30 30 30
BR *2 - 70 50 70 70 70
White Carbon 40 40 40 40 40 40
Montanic Acid
Wax 12 12 12 12 12 12
Imidazole *3 10 10 5 - - -
Imldazoline *4

- - - 5 - -
Glycolether
*5 - - - - - 10 -
Aminoalcohol
*6 - — - ~ - 5
Qrganic
Peroxide *7 2 2 2 2 2 2
Water 3 5 5 5 3 5
Weight Average
Molecular
Weight {(Mw) of
Mold Cleaning | 220,000 | 430,000 | 370,000 | 430,000 | 430,000 | 430,000
Composition '
Cavity Filling
Ratioc (&) 1008 100% 100% 100% 100% 100%

*1: copelymerization ratio among ethylene (a}, propylene
(b}, and ethylidenenorbornene (c) is 67/31/2 at molar

10 ratio; weight average molecular weight (Mw) is 220,000.
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BR *2 -

100 - - -

12 Imdazole *3 10 10 - - -

10 -
5 Wi

180, 000 18 o%
70% 75% 32+ 17 4cBROVEHER

Am noal coho

and ethylldeneno born

10

triadine.

*4: 2-methyl-4-ethylimidazoline.

ght Average Ml ecul ar
0 180, 000

f5gk

ene ég%
nnlecular”“e”&ﬁﬂ My er&d °g
M-1+4 (109%:C%,atdggmlgoﬁ%[gﬁ—ﬂe h?fer

im

osition

£OHIPARSY
s 64/ 34/ 2,
@6ula§ wq;

Cavjty Filli

5 - -

1.ng Ratlo

Yrhytene

*5: ethyleneglycolmonomethylether.

*6: 2-amino-2-methylpropanol.

ébﬁnﬁb%uﬁﬁéatlo
fc?azor?:nj.r?ﬁu—l Plr) Vﬂt%@h-—-(sw) of 490, 000.

*7: n-butyl-4,4-bis(t-butylperoxy)valelate.

el

VWhite Carbon 40 40 40 40 40 Montanic Acid Wax 12 12 12 12
| m dazoline *4 - -
*6 - - - - 5 Oganic Peroxide *7 2 2 2 2 2 Witer 5555
Wei ght (My) of Mold C eani ng 180, 000 490, 000
04_909 75%
yf%ne
|ght aver age
oney viscosity

d ycol ether *5 -

Table 2
{parts)

Comparative Examples

1 2 3 4 5
EEDM *1 100 - 100 100 100
BR *2 - 100 - - -
White Carbon 40 40 40 40 40
Montanic Acid
Wax 12 12 12 12 12
Imidazole *3 10 10 - - -
Imidazoline %4

- - 5 - —
Glycelether
*5 - - - 10 -
Aminealeohol *6

- - - - 5
Organic
Peroxide *7 2 2 2 2 2
Watexr 5 ) S 5 5
Welght Average
Moleculaxz
Weight (Mw) of
Mecld Cleaning 180,000 480,000 180,000 180,000 180,000
Conmposition
Cavity Filling
Ratio (%) 20% 950% 75% 70% 75%
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*3: 2,4-diam no-6[2' -nmethylimdazolinyl-(l)"']ethyl-s- triadine. *4;

2-met hyl -4-ethylimdazoline. *5: ethyl eneglycol nononethylether. 10 *6:

2- am no- 2- et hyl propanol . *7: n-butyl -4, 4-bi s(t-butyl peroxy)val el ate. From

t he above results, the sanples of Exanples that are the sheet-I|ike cleaning
conpositiqqg each, havin ht aver.age nol ecul ar mei%ht (My) within

t he speci fié Fﬁﬁaéyﬁﬁﬁng%ggnt%€t¥€: RF BTG e 1609, RROPESRE a
S T TR P AR
has the FATEPAG PAPRD ABGEFIT H&ﬁf?%‘g{a%f”%iﬁé%’ é‘ﬁdqieto’i%gj_o‘gi fiicult to
proper - Aer B AGPLTLSEaAREAE HEtHAY G R i L Bl "
sh(r)rpym n &'r’]gge%hgagﬁg%%a?h‘BgJé%Jé‘é]g%f %%1%1%fd{)ﬂ§| e°£1%§&'8§ osi m) ons
(xR P12y AR EPTHSSpLy € et
a Iengtht§§ahgng[g. 1) of 300 nm Slits 11 each having a
. *4; 2-methyl-4-ethylimidazoline.
*5: ethyleneglycolmonomethylether,
10 *§: 2-amino~2-methylpropanol.

*7: n-butyl-4,4-bis(t-butylperoxy)valelate.

From the above results, the samples of Examples that
are the sheet-like cleaning compositions each having the
15 weight average molecular weight (Mw)} within the specific
range exhibited the £filling ratio of 100%, which is a
femarkably excellent f£illing property. In contrast, the
samples of Comparative Examples that are the sheet-like
cleaning compositions each haviné the weight average
20 molecular weight (Mw) out of the specific range has the
filling ratio lower than that of Examples, and it is
difficult to put Comparative Examples into practical use
due to the inferior filling property.
Hereinafter, Examples using the sheet-like mold
25 cleaning composition provided with the slits will be

described.
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depth of 4.5 mMm were fornmed in a direction of the width of the sheet 10 on
a whol e part of an upper surface of the 10 sheet 10 at an interval (Cin
Fig. 1) of 15 mmand in parallel to each other. Nanely, a distance (D in
Fig. 3) between an end of each of the slits 11 and a sheet surface of the
sheet 10 facing to the end was 0.5 mm In this sheet 10, twenty bl ock

pi eces 10a were forned. Each of the 15 sheet-Ilike nold cleaning conpositions
10 provided W thximerestits 11 was cut in accordance with several types of
transfer nol ding apparatuses that varied in nold size and folded at a part

of the slits 1la¢oshewpl Beexign 1t hedrp ¢F rde Rokea-3trekpdidAfter that, the
nol d was closed to 20 perform heat nolding for nmeasuring a filling ratio. As

a resultclebniBg &ehessPeiddat (ticknddd na rigt iFagwas)hbghsapg) the filling
property was remarkably excellent |like the foregoing sheet-like nold

cl eanifiy epRRORed| ON. EXAEpTEE 0 cleaideg rdmeesiabiosd Qhst Bati pMestion is 25
useful for cleaning and recycling nolds such as those used for a

t her noset ghaegts esd neaEh dhagi et nbialth fEr iexaipl.el) 34 baeb gmeaning and
recycling a nmold for transfer nolding which is used for nol ding

sem condutkngtie! eBenti SFhy. 1y ansf300 mal.di BUidsi DY eAckPeayin@sd n nol di ng
material. Wiile the present invention has been described in 5 detail and
with refedeper ¢ &p®aqufiwemsrbfntmentin therigeictiont ol thebRidpraseént to one
skilled in the art that various changes and nodifications can be nade
t herei n wthaosheet 10 on a whole part of an upper surface of the
10 sheet 10 at an interval (C in Fig. 1) of 15 mm and in
parallel to each other. Namely, a2 distance (D in Fig. 3)
between an end of each of the slits 11 and a sheet surface
of the sheet 10 facing to the end was 0.5 mm. In this
sheet 10, twenty block pieces 10a were formed. Each of the
15 sheet-like mold cleaning compositions 10 provided with the
slits 11 was cut in accordance with several types of
transfer molding apparatuses that varied in mold size and
folded at a part of the slits 11 to be placed in the molds
as being stacked. After that, the mold was closed to
20 perfo?m heat molding for measuring a filling ratio. As a
result, it was detected that the filling ratic was high and
the‘filling property was remarkably excellent like the
foreqoing sheet-like mold cleaning composition.
The mold cleaning composition of the invention is

25 useful for cleaning and recycling molds such as those used

for a thermosetting resin molding material, for example,
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departing fromthe scope thereof. This application is based on Japanese
patent 10 application No. 2006-145544 filed on May 25, 2006, the. entire
contents thereof being hereby incorporated by reference. Further, al
references cited herein are incorporated in their entireties. 35 WHAT IS

CLAI MED |§o lcléagghg Eagé cffﬂ?ogiﬁéfﬁlfé?“%f%ﬂé%%#ﬂﬁefﬁl g]canized

rubber, eanlng a cani zTtng "agén erein said cl eaning

corpost 1 gseh 3510kt 53 4@81%%9h§8ﬁ"?. ; 3868 S0P (M0 v T o

range of accor he neasure nt by gel

ti t | ah di
to ol a h?“*f?%%?eﬁ%iég?é 4‘?5?%. R R R RN
aver age | ecuﬁﬁilﬁetﬂﬁt x‘i\'ré'n@l&?rfgfs Oﬂeéx{]%s&%%e(ﬁoq ot 0 430,000

according to t neasure perneatlon chromat ography (GPC). 3. The

ol d c4 eaawaliOgnﬂswatﬁnregﬁ)@éﬁag% i fid elodimdftiohiliancs sheet | ke

shape or strlp S d cl nlng conposition acc to any
one of C? % ppYPEREI Fot ke % 'éiéﬂﬁ¥d%a%%rlgﬁ§ menber
selected fromthe group consisting o g yco er, 1mdazole, 1 mdazoline,

and am noghgRBek- and hBAi FREL: £bRANELY ﬁ@mtﬁmaqp%%%tto any one
departing from the scope thereof.
This application is based on Japanese patent
10 application No. 2006-145544 filed on May 25, 2006, the
entire contents thereof being hereby incorporated by
reference.
Further, all references cited herein are incorporated

in their entireties,

35



of claims 1 to 4, wherein the cleaning agent is contained in an anount of
from1l0 to 60 parts by weight with respect to 100 parts by weight of the
unvul cani zed rubber. 6. The nold cl eani ng conposition according to any one
of claimse 1 to 5, which further conprises water in an anount of from1l to

20 % 3 e | eani ng conposition according to any one of clains
l1to 6, mﬁﬁéﬁ ggr ﬁg#gégnggises a rel ease agent. 8. The nold cl eaning

conposition according to any one of clains 1 to 7, wherein the nold
cl eaning conposition has a sheet-like shape in which a plurality of |inear

slits are disggs§g§§plgn Q%%Hn rg%@gﬁs%??hgoeoﬁgggﬁgpgiésction at a

predeterm ned T nter Inp eac The nol d cl eani ng

comost U SRALEELSLIR 1AL 8 Beabireian §ld Lo dneglispaged o (ha

sai d shee eani 'ng conpos I S "capa I'ng rol ded. 10.

the ol & GLEAR] NAnEPERASILL @ AEEAIM NAd A BlAIR & MECTLngd! d S its are

di sposed t sard sheet-1I1 ani ng conposition iI's capabl e of

ey one 3PS, 2794858 i fecileg MBI foRhe g, armasl o8 spsRlno, Lo
a ol d usgdof 850 NGt 468! 66 % SPEAEA 06 tHe nERIlifithedtBydlgRg material . 37
permeation chromatography (GPC).
2. The mold cleaning composition accerding to claim
1, wherein said cleaning composition as a whole has a
weight average molecular weight (Mw) within a range of from
220,000 to 430,000 according to the measurement by gel
permeation chromatography (GPC).
3. The mold cleaning composition according te claim 1
or 2, which has a sheet~like shape or a strip shape.
4. The mold cleaning composition according to any one
of claims 1 to 3, wherein the cleaning agent is at least
one member selected from the group consisting of
glycolether, imidazole, imidazoline, and aminoalcohol.
5. The mold cleaning composition according to any one
of claims 1 to 4, wherein the cleaning agent is contained
in an amount of from 10 to 60 parts by weight with respect
to 100 parts by weight of the unvulcanized rubber.
6. The mold cleaning composition according to any one

of claims 1 to 5, which further comprises water in an

amount of from 1 to 20 wthd.
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7. The mold cleaning composition according to any one
of claims 1 to 6, which further comprises a release agent.

8. The mold cleaning composition according to any one
of claims 1 to 7, wherein the mold cleaning composition has
a sheet-like shape in which a plurality of linear slits are
disposed on a sheet surface thereof in one direction at a
predetermined interxval and in parallel with each other.

9. The mold cleaning composition according to claim
B, wherein said slits are disposed so that said sheet-like
mold cleaning composition is capable of being folded.

10, The mold cleaning composition according to claim
8, wherein said slits are disposed so that said sheet-like
mold c¢leaning composition is capable of being cut along
sald slits.

11. The mold cleaning composition according to any
one of claims 1 to 10, which is a cleaning composition to
be used for a mold used for heat molding repeatedly for

molding a molding material.
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