" :.e38)""#LR )6b)T)m i ~nr tnE . Porous pol yvinyl acetal) rediln MAYa002
havi ng .a hi gh degree of cleanliness, a process of preparing the sane, and a

met hod of st omlllluﬂlmmumnm 5 Field ion This invention yel ates
¥o a porous p al) resi n(ﬂwﬁl mn@n@m&r ocess of preparing the
sanme, and a net hodgogadz« St ori ng the sane, cifically, the nethod of
preparing and storing the porous body i1'*4%4tate where the body is wet and
is free of contam nation 10 with organi c substances, dissolved ions, and
fine partyd of m_nat o i,t h e, m,k tegial and
i or T B R R P e TR P SRS on

pr ocesseslehnl hefOr HPSopesy BE Dylepat tidikhe same N ahddya metiith afjenbsimgded f or
t he purposes of pasteurizing and nol dproofing the porous pol yvinyl 15
acetal ) rté fapedy . Background of the Invention A porous poly (vinyl

acetal ) resin body is well known as a material having excell ent

wat er - absor bi ng and wat er-hol di ng properties and - 20 showing, in a wet
stateg a desirable flexibilifyeddraRnkMardntibrength. Wth these
properties) the porous polyvinyl acetal) ' resin body is widely used as an
opti mum matets dnveotial e@iiangs ttowlaspancusmppey svins peetal | yesiechode t he
body has a hydrophilic property and an excellent cleaning capability, and
never t hel3@$s? B5RIeFPE Prepanipe thpj¥des and yBBERCArd, STeF 1agdhs BAMme s

excel | ent, i slrengthy, it has yide.d nousioial apald GRbiens auchogs, i eani ng
of clean'roons, sem contuctors, and electroni ¢ parts, and-al SO” plays an

i mpor t antpdag! en as stav@tilerabené hydy TBLWId aha Th&rHeer 8ScRtlanihaylomcet al )
resin body herein is also called 30 polyvinyl acetal) sponge and will be

abbr é0i atwidhaerdaRyatsubstageds ., disbolred 2087, 2nfidrisierpdttaiclea eidAfremonge i s
the nobst suitable material for ¢leaning clean roons ]1 ﬁ;l’l% reali,ze this

advant ag€® CRBEPVARSESBnYE R UtTES 3 FPY B RER Rel@dPat Y because

t he PVAt 91 harden ] d 550833 o, |23 bh Brb¥ n
dried. An\%gtggr Jébgogpt??)%p%ltﬂé%g?l a&%(%ﬁgus%%At be(;aéc}%d?lr?%a dr%r sfsa%%ei S very

di f f er entoff ebenpidrausi poly WihydtateralM tésin 'bodiyhe 4t agenbeiadged for
significantly slower than the latter_ . |t takes nuch tinme to_change the
sponge f &y BugAFest of Pabbeurigdndsangd solaprrafi®ceten @orpys poly gty kal | vy

pr ef QEr edactegaggelpegigl Wg&yw! t hout drying

Background of the Invention

A porous poly(vinyl acetal) resin body is well known as a material
having excellent water-absorbing and water-holding properties and
- 20 showing, in a wet state, a desirable flexibility and an impact
strength. With these properties, the porous poly(vinyl acetal)
resin body is widely used as an optimum material for cleaning tools
and wipers. Especially, because the body has a hydrophilic property
and an excellent cleaning capability, and nevertheless does not
25 damage objects scrubbed and, in addition, is excellent in strength,
it has wide industrial applications such as cleaning of clean rooms,
semiconductors, and electronic parts, and also plays an important

role as a water absorbent material.
The porous poly(vinyl acetal) resin body herein is also called

30 poly(vinyl acetal) sponge and will be abbreviated as "PVAt sponge"



“10 i't. However, the porous PVAt type body tends to get noldy whehlkMAY 2380
for a long time. Mold causes problens in regard of hygi ene, appearance and
handl i ng and, therefore, it is necessary to provide a porous PVAt L¥pe body
with a noldproofing property. 15 In storing the PVAttsponge, contanination
of the porous body wi th organic substances, ionic substances, fine
particles, and m croorgani sns shall be prevented. Especially in
applications in the sem conductor industry, these contam nants shoul d be
reduced to the Igmest possible imt. In a conventional nethod of storing

the PVAt 2€*$5%E58hge, the sponge is inpregnated with an agent having

mol dpr oof | RopBRGRAMOY tiHd REs PEQPEIR I ARat UGN Bt AbRAHWGAUBaBdékon of
sodi um ' dehydroacet at e, 4- chl or o- 3, 5-di net hyl phenol , benzal coni um chl ori de,

and benziTe dazadlze Hhisvaivanthga, ttb@ P svpoggesnonﬂa'lt echenallyabs alsetli on

conprising 25 those agents and stored is used as such for cleaning
sem condutt Bretottatife PelayserhecBVAigERPRIQ PR 470t 8R4 i1RSEP 4% SREtREFE! |

- gul t{:?d BI&S: YR &}n?e%ddiﬁ?éd apd, SO0t aRL AL E:@a{«%é@%{&tgréé\@é &/agnd

subj ects ean d. "To renove these agents from sponge treated

W th a sobddy @A £ABPrdtHtRgdié RS9 @UEMrenantr&it @hed,id RevdtVAtaBd, SREAJE 1S
usual |y subjected to a long tinme of pre-cleaning before 1 1 MAY 2002 3
used. | n ERIfpimer behen sdgPVALcapdrgel dwert Fhan sdevlatiterhobe tagenmachnd

stored, the orous body i.s chan ed_in qualities or degraded by the effects
of sone a LonRPRIPS $BS §B°R ‘E)r%’ﬁ?“é% a%"PéFFFﬁuF%rg g PYRE sponge

I's used a&@re‘%k%@”'ﬂ%ﬂ?&ﬁétﬁéall’} bhes SSINLOHWEL A e leQ'dﬁttEXuE’ dl.ﬂﬁﬁg as a

wat er absorbent materi in the électronics I ndustry, fox exanplé&, Cleaning
mat eniocal sif.or precision cleaning of silicon wafers and photomasks, or for
cleaning of printed circuit boards and | ead franes or used as a water

absor bent , HOWeY® eitdte BPEMENIRYAS| GYRel B3mtends F’V?l\tgestpﬁ‘ﬁééy eroEPt degr ade

qual |1 o9, RL0LUsLS, Bilacll 50, SONATLIAL Lok NG PLINVELLOR 8Y SheIRaaNd

envi I‘OI’]ITEI’] Itse usi ng In a ST n’'clean

roons or dﬁbe&&aﬁaéla[rﬁlﬁ'&ﬁﬁlﬂgt ana I’H}Qﬂ}'e}foﬁ‘@mi'toﬁbelde@ééﬁ&ly' 88 Trovibe
foreign elenents originated from t he porous body 15 shoul d be reduced

ext remel ya HsgoushBVathdweenbady onicd ot oeldgrondiingdpysberftwvgent s coul d not

neet .this requjrenent
1t5 nqstoreing the PVAt sponge, contamination of the porous body with

organic substances, ionic substances, fine particles, and
microorganisms shall be prevented. Especially in applications in the
semiconductor industry, these contaminants should be reduced to the
lowest possible limit. In a conventional method of storing the PVAt
20 sponge, the sponge is impregnated with an agent having moldproofing
and pasteurizing properties, such as an aqueous solution of sodium
dehydroacetate, 4-chloro-3, 5-dimethylphenol, benzalconiumchloride,

and benzimidazol.
However, when the PVAt sponge treated with a solution comprising
25 those agents. and stored is used as such for cleaning semiconductors
or the 1like, these agents are eluted in cleaning water, i.e.,
ultra-pure water used for and contaminate the cleaning water and
subjects to be cleaned. To remove these agents from the PVAt sponge
treated with a solution comprising those agents and stored, the PVAt

30 sponge is usually subjected to a long time of pre-cleaning before



“"To deal with these problens,. the foll ow ng nmethods may be thougpq: Mﬁw %002
aut ocl ave pasteurization under heat and pressure; pasteurization w a
oxi di zing gas such as ethylene oxi de and ozone; storing a 20 produ in a
seal ed container and replacing a gas in the container with an inert™ gas;
and pasteurization wth Wlight. For other materials than the PVAt sponge,
an appropriate nethod was properly sel ected and applied anong those net hods
However, none of the methods is suitable to the PVAt sponge. For exanpl e,
in the at{ltsggl ave 25 pasteurization, the material itself shrinks and | oses
its softnéss and elasticity, peculiar to the PVAt sponge. In the
pasteuri zaih Qadact bn aAruHed di BVAWY fRdge i is itvedtbd ivitH those fiRn@aSat®
penetrate deeply into the porous body and the porous body itself tends to
det eri or &tterbg, dtiedrbrows Hodyt he gheinged ithamnelatpeoductegradadbrdtha a
seal ed 30 container and a gas in . the container is replaced with an inert
gas, 1°<FIRAY Rosone; ?g?‘gt%ot""hééls"y“f FrEBvBTIRIen di ssol ved in wat er
adhered on I b a ' ' I n , nol d
G ont b canFor ISals ey, (WRknCE L EIERSC LLER 4o BT eaRREPGERELS 17 0,
practi calinbegayefi tdhdidtr ahdeedrs, oflusedhgs sUukdese abkotbentpanedsidl body.
As a result of intensive researches, the present inventor have found that,
it° is possi bhe ebeqphrondns Imfubtvowthr derxdmpd epr ol eagied sadeadealsf far PVAL
sponge in a wet state and to .gvoid elution .of substances or rising of dusts
T om t he PRORLS LD FOBTPYSE S PR MRSEEE GRSGRR e M n e by FARREERDr
el i m nat @ £8, AL =6/c83B: DY LBLPEL 8RANRLATE aHa € or dUL ROReePTapkBELaEESeNt
invention i's to provide a PVAt sponge having a high degree of cleanliness ,
a nethod fefrepme pat énentisheelsaee dirdma tiet IFVdtofspshoe i ngtt balgatdegidde h
allows strict preservation and easy handling of the cleanliness of the PVAt
sponge h&VRhYEELHIOGhPISIr b¥torleP CoREPRERAte HhecPERIWEIFP EXELFHuent i on
The pres i ng | . VAL. .S i anphi.gh.deqgree of.
ol anl i nads A (EBhREN° L6 £ EallRRe BdRe URARE. *rhLe SIS bone ¢ 20 of
cl eanl i negs dkadl @3Bh8Y okhaniP\N &ReIT@Rmeht hwRHh e aWaligh1{ T @nwbbrhed or ei gn
subst ances di ssolved or floating in water such as particles, ions and
organi ¢ sudbsniiness . hahe Hemignepberentnodiginetdtbdrofn themargusheodane by

her i call ckaging the thu repared PVAt sponge ving, a high degree
of cFbaneribid e Pehiithd BXc Xt S Che APRy DR b SEPELTR PREEI o
oxygen balhhgradddd® IHeaPr&s GiletPVALs SRRRESMELD, @ high degree of
cleanliness I's characterized by such a cleanliness that coD(chem cal oxygen

Denmand) i ST® depinwirthl elssse probhewnt £he ifod lovisydethvde maydbe thppghtor | ess,
a conductiviti/ is less than 5 ~ S/cm _and the nunber of particles, having 30
a size offUSCSlYVENRFSLEYFYERTI® 5HAEHOPERT ARk FEEFERT S THRASHS¥EAAREEPbnge

with a hiuﬂ@hdﬁgrogﬁdgaiﬁéx eg%ry Eﬂgﬁsaéalelti}%eﬁ)@%xide and ozone; storing a

20 product in a sealed container and replacing a gas in the container

-

with an inert gas; and pasteurization with UV light. For other
materials than the PVAt sponge, an appropriate method was properly
selected and applied among those methods. However, none of the methods
is suitable to the PVAt sponge. For example, in the autoclave
25 pasteurizati.on, the material itself shrinks and loses its softness
and elasticity, peculiar to the PVAt sponge. In the pasteurization
with an oxidizing gas, it is difficult for the gas to penetrate deeply
into the porous body and the porous body itself tends to deteriorate
by oxidation. In the method where a product is stored in a sealed

30 container and a gas in the container is replaced with an inert gas,



"2 7 MAY 2Q02 5 to reduce or elimnate conventionally required er?ﬁMgﬁqm ?,
for exanple, a thorough cleaning to prevent foreign substances fro i 8
el uted, before used in a washing step in a clean room Further, by
rncreasing the degree of cleanliness, the sponge can be used in 5 seyerer
envi ronmental conditions such as those in a sem conductor production
process. . The present nethod of preparing the PVAt sponge with a high
degree of cleanliness is characterized by cleaning the sponge with pure
wat er from which foreign substances dissolved or floating in water such 10
as particl és, is gng emdy drgarmove ubgtgenc disdrshvedb éprwatanmadieresh cbralthe
characterized in that the pure water, u;fg for cleanin as a ggnductivity
of 0.1 ~ SPERPYT BoGWeP™dnd® &P RV 55/ bran s§9“srﬁ‘§uegl§g\)e-’i‘f%]n i GREEe

cl eani ng Wichhndunge Webkeéntsy I%ﬁ{:fé@&'&/. Cohd inREnHt ut i 131 ngNYVT iR swher e
a higher degree of cleanliness than ass 15 100 specified in the Federal
St andar ds 2098 Dbriastiedhbaraesk UVH4E gbk efdrrct smmiyd-Heos ut facepe £ she atdroms

enabl es ong to prepare a sponge with a high degree of cleanliness. By
increas?ng Pﬁ%'degree of cleanliness of pure water used for the

preparati on,ad & resul0sgi Ritent Qvd PSR s e SREE MivieRtar Maglafousiagr ee
of cleanliness which - 20 can be used in severer environnental conditions
such as thébati italspasedndute erepedt oldarovitbcdursing PRl dngedatisiraget he

degree of cl.eanl.j.ness of an envirg nt re the cleaning.is rfarned,
one can pr&pat e A spBIE it waethlsgaere é‘\é{pg‘% aovflgl ﬁg'ﬁﬂ"r{’egg Wlsgthanccgﬁ be
used even wherisieweseraustal fiom the ZTALEgPbRRd 4 nTke RECEETheTBEBBEh Ok o
stori ngQa sponge with a high degree of cleanliness is characterized by

her net £@al Epeprlek XHREE CRes huina tP\RPr S petRAnipdepRcas WP Frie HPgh dbgree of
| | 1 A i - th bent .
o2 OSSR 82,0 BRRBR il LLTLOPLBEE O SO SHCOED e

30 By storing an PVAt i gh degree o eanl 1 ness t
M-, Y 2002 @ haigloxiegeeeads arlleanlines s ,Cc hogethghelfageedmniingg the same and

oxygen- bl ocki n operty to thereby keep the inside of the package in an
oxygenfr ee 3sPg %Pgi ﬁt%trﬂiagaitf‘ﬁ %ﬁi‘%}gé’ﬁ}fﬂ?eﬁuﬁ“’ét 8 %ttt PE°F6 nd

A
concentr at .98y AcHRNA1E%0F GHeB1 PELEGUs sSELT LMY PRRENGbn B8Ry a&gkct ly

mai ntain the tleanlinéss of the sponge wth a high degree of cleanli'ness
wi t houlba eebdee ouf icdganyforssand al so reduce or .',.- elimnate the tine
required for a pretreatnent before use. The above-nenti oned oxygen barrier
filmis characterized by an oxygen perneability of 200 cc/ma2atm 24 hrs or

smal ler. Using a Disclosure of the Invention

The present inventions are a PVAt sponge having a high degree of

cleanliness, a method of preparing a PVAt sponge having a high degree
20 of cleanliness by cleaning the PVAT sponge with pure water from which

foreign substances dissolved or flecating in watexr such as particles,

lons and organic substances have been removed, and a method of storing

the same by hermetically packaging the thus prepared PVAt sponge

having a high degree of cleanliness as a whole together with an oxygen
25 absorbent with an oxygen barrier £ilm.

The present PVAt sponge with a high degree of cleanliness is
characterized by such a cleanliness that CoD(Chemical Oxygen Demand)
is 5 ppm or less, a concentration of sodium ions of 1 ppm or less,
a conductivity is less than 5 ¢ S/cm, and the number of particles having

30 a size of 2.5um or larger is 50,000/cc or smaller.

The present sponge with a high degree of cleanliness allows one



-~ 10 material having such an excel |l ent oxygen bl ocking property prgdpcwﬂ 3002
state with a | ow oxygen concentration which is al nbst oxygen fre
Preferably, an oxygen detecting agent is contained in the hernetic package.
By using this manner of packaging, one can detect the presence of o®ygen in
case , for exanple, where the package is partly 15 torn to break the seal,
to thereby prevent erroneous use of an inferior product. A nethod of

i ncreasing the degree of cleanliness for storing a PVAt sponge with a high

degree of cleanliness is characterized by hernetjcally packagi ng the PVAt
sponge Wi F‘Pl ZeHS§h °He§}b‘é“}5“fte26°EV%%‘Pﬂ‘?I??é‘§é’ TSR T ¥e TS FA8RA Mg HoRe

paCkage | A Sré %%Eﬁ%&i};}?@%@n‘%\ﬁ%{aéﬁerﬁ:k Atk Qﬂfs&%?xe%yfx%ﬁxﬂ R ntain

t he cl ea sponge anliness Wt hout a
ol dpr oof éngtéﬁeataforé:hhrstabein a| W&Sh1HY dtljSQM’S aC¥Bdhri RobRE PLESREES by
oxygen because the PVAt sponge is pasteurized by the irradiation with an

el ectron beemea2Bngr te- degrecAcdorcdienglynessy fiwc lsaghag oz ere alseghrinbe used
aslo$ as it can nake hernetic package. A net hod of storlng %E:%ge wth
a hi gI? deBFEFTT SBVEENMITSIEEs F¥o e&“%u%téﬁﬁﬁgje“ CaftPecos th very

sinpl e prg{g&pgtqggtppggggse use. By setting an irradiation dosage of an
el ectron beamor y -ray to 30 10 kG or smaller, changes in physical
proeperties Tok meQ&@af prephrind/Ahe’pPrat sbengelpnlthss eﬂghOdéyree
extremely small. |f the irradiation_dosage is |larger, a conpression stress
of the spphgseatrbingsssinplearadteeiaad sy, Cléﬁalflﬁﬁéletﬁﬁ@ngﬁé‘ﬁﬁé mEedrEerhar der .

Pr ef er abl an.oxygen content in the . seal ack e |s made_| W5 bef ore
t he |rrad|¥ia |6"r}1r‘"cié ~an e 8 e“%r%%n ea%l(s)'rc’fv?cfay £ 1% lt?egause uﬁ%

el ectyon RepEvicles, 8¥nd bha@Gghhod saststaﬁé@hmgeenmow@ andafllsbvat ed
oxygen may degrade the sponge . There f ore , i t i s pre f erred to

her met i cathargzdekagedt hs shengeheogairkewanerh ugedoXpge rlabsdnpehtswiat h an
oxygen barrier film Further, an oxy ?en perneability of the 10 oxygen
barrier fPPRAYEIBEEY Phfl v P B PHpIoweT ansy CRPsoH L $PEl P&r 188§ doi ng so,

t he oxygen ,¢QnheRfe i@ Ebﬁn&f‘%é’&?zr&a@lgﬁp'ﬁ‘égtwa@&r J:é/f%] 1@“&%1%&965 in
physi cal properties of e sponge can be suppresse urt erably,

the spongeut Sncavefiel-dinent Wlctech hhgrér debiret efbﬁﬁanalﬁsspaeﬂaagcadssTh| S
prevents the spon%e from deform ng when an internal pressure in the package

becor® subl@tsassiRdpd in tﬁheaﬁe@%%%rﬁ%%éréén%09%@0‘“?%“\'@?%“ s

def ormation, b an, ext ternal .pres e. Still _preferred is bIe ackagi ng by
covering trr)ll‘éleyhglr:ﬁse ic pa-‘g <é{lgllgeo]i/\llsttlll'h Br???ratlﬂ?l ST %‘T’/vsonoene récﬁfe@

cont am natp&iyeOlvian 20igRVadEERE amrﬁlhessswqacféaé@@dthbl@é H%

di scardi ng the outer package when using the sponge. ' The packaging process
is nore peEfcdeabliness of odrematien uaedehoy ﬂ:bﬁrmrﬂpamei@aihiigshmssié@ﬁee of

cl eanliness than C ass__100 erem fied in (gederal t . andar.ds 209D

mai nt ai nel> BFRECKAGIVAG ROHHF WAER g e lonSaegras or

cl eanjq nesgy RAULELD f QEvihE: ‘é%‘é‘uk@mﬁ%&?tfhls%Eéﬁéﬁilcfréq's',héﬁ@s”fth%% in a
envi ronnment can be nmaintained. As descri bed above, a PVAt sponge is wdely
used for sémianindgctor production process.
By increasing the degree of cleanliness of an environment where
the cleaning is performed, one can prepare a sponge with a higer degree
of cleanliness which can be used even when severer quality is
25 required.
The present method of storing a sponge with a high degree of
cleanliness is characterized by hermetically packaging the whole PVAt
sponge prepared with a high degree of cleanliness with an oxygen

barrier film together with an oxygen absorbent.

30 By storing an PVAt with a high degree of cleanliness together with



“applications in clean roons, cleaning sem conductors, and cl eani ng

el ectronic parts, and used as water absorbent. It is beneficial "tvxfgmqp%m
the present sponge with a high degree of cleanliness, the 17 ~~2
present method of preparing the same and the method of storing the $ame to
those applications and to a cleaning sponge roller. Detail ed Description of
the Invention 5 To explain the present invention in nore detail, pure water
used in the present invention preferably has such water quality that a

conductivity at 25Cis 0 .1 ~c S/cmar lower, total organic carbon is 1 ppm
or |ess, FRLHIWPLEITRERY LRI 2LhAFANG2TKAIS PayEng A PYPEBTIRGKI™S 100/ i
or smaller I Ving. ger S / ot _spnl and nore
preferabl?r?%ﬂgjgﬁ \?vg eérquﬁtfgle#at ghgﬁ%ﬁﬁzglﬁda%%i%%ggt FLrZISQC‘IIili $S>?3; 055uS/ cm
or |ower, fi&d abcddDady CirCad hdarly bxyRenofré&@sstatddiavitiTiericd qafdeinc! es
having a size of 0.1 a mor bigger is 1/ml or smaller, and the nunber of

l i ving geromcénrratiof]angoxtinondid ¢the Byreslentinshgrite metitodspemge 9@t h t he
ul tra-pure water 15, havi ng.the abqye vvateg uality, foreig .ege nt s

adher éd ofREEHE WoPBHR HIUT 4 7eds & §8Fi§,%cf e Whth %P‘PP -HFEwat er
can be pr QPaEf%iarplyiTx{é%E MRk hdd F 21O ap A6 £4RE NDg8nPT £ SAALL fidducat igen
menbrane, an ultrafiltration nmenbrane, a reversSe osnosis nenbrane or a

di al ysi s seihimite, thy tine ecghongd fthr ar phygcpeyremtbbagéreorudener eof . 20 The
degree of cleanliness of the pvAt sponge obtained by cleaning with the
above- nent iThee@baverpenpioaedaerygsrs baygherhfilm omhaeerierized Mvedd t han 5
h SScm CODis 5 ppmor_J|ess, Nat ion,conceniration is 1 Egmor | ower, and
t he nunbeP ¥FehBFFERRELHAY9hg280 ST ofa 9" 544 BT oY §FG4FST s B8/ cc or
smal lgy . Jhess hHi 4V 8% 86én ahl awahhien? ohfenapddiGalyl drityl Bfoduces

sem conductor industry. It should be noted that the conductivity and the
Na' ion centetenattina laweoxyuEeconcdritgrardberwibdhei edlonst lvexygponfgee.COD | S
determ ned on pure water in which the PVAt sponge was crunpled and

squeezed. FFeFREARLY aPPLROBASTSTEARE ATFRN I HEPREA A RIS r TS Fdue Wil
be 17 . 2~5 j;he r ol ISasRechilcatl ofar £ e
oxygen ba%?]faarg il ﬁ]g gf’afj‘ﬁ\%ﬂﬁ% I en%gc f%‘%@%ﬁﬁg’w O%, (g%)]?y{ﬂ/"letnyclcE z;cleét ate),
pol yvi nyl ppéseaht@d 3£ oalgeh Anmdd<@i | ForOéxaatdl, nuherderios pheRade ligspaanybe
preferably used. Mre preferably, 5 filns having an oxygen perneability of
10 cdd2 beyn pafrsakitherend’ itogrhqreRPravent SEd onpoLaEA Kfan Frfenior

consi st ngrgéuétvm or nore of these filns having a high oxygen bl ocki ng
property ©Or & conbi nation of the above-nentioned oxygen barrier film

| ayered on ;ambihdh sEGHRSadiRPbUEIdR B F POLYKESIRss Mr BOLYMPRYIVARE film
are nore 10 preferred also for mechanical strength. As the outer package

f or doubl erprakagithy, aahighydeagrear pfeclephhingss hts gbarkdtgprizied hyner
package can be used, but_ an. oxygen perneating film can _he used such as
ety us BRI AGALAYs PRCHRRITR POT y BURD) BRERSS oI IR ofy HIRE. SoEFBetE: . and
nyl onpg The PURORE s0Of arkd chbh S rQUb L+ RAFKBEG dkalBa)i 18V ER difecRrBYAleatiPONge
which is taken out froma clean roomand contam nated on its outer package,
cont am nabi on-éy I hehpaaeaged can HericIPvediftssh the cesarl Ngedd6f aiHeer
package before taken in the clean roomagain to ther eb% prevent

cont ani nafPeRFDYitha hipbsieores /it cAand inpes Wikt apesrBEPRI W ed in

the paCkaggrtﬁlaéjre, ?Iessa mrc’gq[deérloavés even in the presence of oxygen because the

PVAt sponge is pasteurized by the irradiation with an electron beam

25 or y -ray. Accordingly, any packaging material can be used as long

as it can make hermetic package. A method of storing a sponge with

a high degree of cleanliness is provided which sponge can be used
with very simple pretreatment before use.

By setting an irradiation dosage of an electron beam or y -ray to

30 10 kGy or smaller, changes in physical properties of the sponge can



"with a high oxygen bl ocking property, substances which are cheni daf IMAY 2942
oxi di zed with ease can be used, for exanple, ascorbic acid, active netal
powder, and sul fites) anmpbng which iron type substances are preferred in
regard of their handling property, oxygen absorbing rate 25 and oxy§en
absorbing capacity. In addition, it is nore effective to use an oxygen
absorbent in a formof fine powder to achieve a higher reactivity with
oxygen. However, care should be taken not to bring the powder into contact
with the porous material to be preserved. Generally, the oxygen 30

i

absor bentef FHEPTRRAFS, tP P& eXGTRPe Y 58RAG - widppee iuFadiphieridnsagsvifg 1 7

~~~Y €~~2.i9.sml I%gfsqantﬂg%fg ﬁe@ggensé, tehe o %@ea%%@aggg%and a

gas per meabriity. | store € above-nenti oned manner, t VAL

sponge i RnkhenPackageponfe BéddmisNnhhoded. | ONg tinme the degree of
cleanliness 5 attained i Mmediately after the cleaning with pure water.

There are BomiEersibipl canmevhass tontempva thygesrliad paphegages sade aswa

vacuum packagi ng net hod and a nethod of degassing the insjde of the package
f ol | oved BgfoFe Itgﬁﬂ@fxlaﬁéa}:h%‘? aétwﬁlsﬁtr%gﬁa@ag KU a5t LF BGEAST ar gon
gas . However, it is.difficult tor e S inside e

por ous mater F%Fcé:%or%qplbgetagl f/’%b§ 1 sé%gnggh%%)gg%ﬁggg?gér%,ogg{geksmﬁ?e#é?r ed to
use the preseatedoikhoen ragaidiradeitie shenget hitksre fberek nioni wirateierrexygen
exists in the package or not, it is effective to make the package to

i ncl ude #&ockpmmetderely paghaagdhe SHANTe UsHathes sl 30 CrRIAGR £HsCEPERT or
dependi ng.upon the oxygen.concentratign. This facilitates.it. to w t he
oxygen cg’ﬁggnﬂ §W8ﬁ?¥%5rtlﬁ5t Jﬁﬂ'eﬁé]é%tﬁré %?@%Pﬁ%tl?eorﬁneg?’lltlﬁtéy products is
achi gyed.qd ELadiatling £he 99%@9@95}4@@@@@3@ Wenh. A0 12lE6E I 1 heam or
-ray sterilizes the PvAt sponge, so that nold growh can be prevented 20
even wheByodyigensexitdtesoxygen opntass in thd packsgss cahdie Rayt patkeageiy
material nmay be used satisfactorily as long as it can make a hernetic
package 2RY FWeFRANISSHI RBEI G50 REPHTI6R TP HER1%ET C7F PRSURRTESFEd Ul t
package gnd.pagkaging procedure can be sinplified. According to the present
nmet hod, a f sponge prepared by reacting 25 PVAwith formalin is cl eaned
t hor oughl ypiréfdramatertHed Ep e ial cdisseldtoyasib laisdy sliaat birofic I € dedues,

unreacted substances, and additives. Then, the sponge is soaked in pure
vat etShaweshagad- affbieRusyegtal they sarrrs f5pr deformbnandieante dntsrrat chi ng

and compression, ?Hbsz[‘%h“e”atfgééig waler contal ned g the saonge. i g Sggr?ezed
out suffiCi eany and erf Re sponge 1S a T'OWR Y 16 “abZor B~ afdt Her pure
water, fQldsewsan®y AR it prevents deformation by an external pressure.
Still preferred is double packaging by covering the hermetic
package with a film. This allows one to reduce contamination of an
20 environment where the sponge is used, just by discarding the outer
package when using the sponge.

! The packaging process is more preferably carried out in an
environment where a higher degree of cleanliness than Class 100
specified in the Federal Standards 209D is maintained. By packaging

25 in such an el:xviromnent, a higher degree of cleanliness required for
the use in much severer requirement for environment can bemaintained.

As described above, a PVAt sponge is widely used for cleaning
applications in clean rooms, cleaning semiconductors, and cleaning

electronic parts, and used as water absorbent. It is beneficial to

30 apply the present sponge with a high degree of cleanliness, the



";-Y ~~u2 11 above procedures. Subsequently, the thus-cleaned PVAt sponge wet
with pure water is covered as a whole with an oxygen barrier filfrjaddy 2002
seal ed conpl etely. An oxygen absorbent is contained in the package together
with the 5 PVAt sponge. An oxygen detecting agent nmay al so be cont ai ped.

Al ternatively, the whole PVAt sponge may be covered with a nol ded shéet
article and then hernetically packaged as a whole with an oxygen barrier
film Upon oxygen present in the package bei ng absorbed by the oxygen 10
absorbent, the inner pressure in, the package becone sub-at nospheric, which

causes the pESﬁf‘%T’ MeFPpd 2T PFEREERD tbg o AREIERY Pefhed RF SERBERDFISS kept
FO ooy 18 Sehiieeo LR 081 R L OBMETRA NAL1 Ll APRRED Pafleatioes not
shape. I'sS pro e avoi de

recover the origlna em can y covering the
whol e PVAt sponge with a relatively hard, 15 nolded sheet article as
descri bed above. Further, contam nation of environnent where a sponge is
used can be reduced furPefaileg Besgrivtiavke§ithe nPentigponge packaged in
an oxygen ba,f,ri er filmwth a d di,scardin out er ckage when

fil, th
the PVAP spohg&Paaplede Prﬁf)e“ﬁl) l?\‘fﬁfe“gl%’bﬁ‘f‘aﬂ?ﬁ%tdlggﬁigy peqreerrgﬁ? T \Wech are

cont ai ned tiegehbgiredehl {heedRYoh SRONEELhY K4S NREKAFESURR138y I HGt a
af oresai d oxygen ' absorbent and oxygen detecting agent, 1t is preferred

not to bri rgntheserialyeaerdsSCiig 0. Jurwen aONowek, Wdtalt begdNA capbagd sby
providing, for exanple, a structure to fix these elements in a part of the
mol ded 25 ShBER 2F tliese. tiThausbescpt nantAsdes dnadappfierl afol0 -8 o a

por o T S St R0 ML gl e Mg e, T g o

pol ynmers . exanp resent et bery
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30 to prevent degradation of the materials thensel ves by oxidation or r -~
Y, - ~~Y ~' ~cepd@cii¥Vitty pte3ECvis 181055 uiToesr ofowrgentstalddegandctdmrbon
materials. As_descri bed above, cleani rqu a PVAt sponge and storing the

sponge accdrdi Pt &%t HE*Pr SN IFRTEMT SATEFFHRE MoTe P 0? stii%e °fhE- bbfous
body in a wWelbigqake sf D/mi%t SRG1 RS, 8k She hifiBe Mo NQW n§ YaLATTRAS | AYm1

or smaller. By cleaning the PVAt sponge with the ultra-pure water

15 having the above water quality, foreign elements adhered on the porous
body are removed effectively. Such ultra=-pure water can be prepared
by normal filtration, by using a precision filtration membrane, an
ultrafiltration membrane, a reverse osmosis membrane or a dialysis
membrane, by ion exchanging, or by any combination thereof.

20 The degree of cleanliness of the PVAt sponge obtained by cleaning
with the above-mentioned ultra-pure water is such that a conductivity
is less than 5uS/cm, COD is 5 ppm or less, Na* ion concentration is
1 ppm or lower, and the number of particles having a size of 2.5
um or larger is 50,000/cc or smaller. These figures are allowable

25 for applic.ations in the semiconductor industry.

It should be noted that the conductivity and the Na® ion
concentration are those in the water adhered on the sponge. COD is
determined on pure water in which the PVAt sponge was crumpled and
squeezed.

30 The details of each measurement method and measured value will be



"5 by fine particles, organic substances, ions or the like and als it
contam nation by a noldproofing agent. .. Further, the present |n€gm@rggﬂmz
all ows one to reduce or elimnate pre-cleaning whi ch was conventional ly
practiced before using a PVAt sponge. 10 In addition, the PVAt sponde is
stored in an oxygen-free atnosphere for a long tine and consequently nold
grom h and quality change of the porous body itself by oxidation can be
prevented. Further, the present nethod can be appliedwidely to materials of
whi ch degradation by oxi dation and quality change nust be prevented,

besi des péewsirsibed hater ilm $hop meec FP&PS A met hod for each of the

measurementF i t%gg repres rgtrlrngr; lefnl :prg) 3 Vll lggneexc%lglagég)gr&a 20 COD

in ppnlsubject ur enen wat ‘e repare i'ng and

' squeezi g 1QAE 10fa&et%1%@5199 pHiQ (Vi AP 'a'icéﬁQlPC QfiufliSiboh | lregl1 ¥At @5 and
di luting |t to 500 cc with tap water. Measurenent nethod: the anount of

potaSS|unalumxnmmgdaa¢snuaéqﬁnlnd & be prefiwablor gaadc Mudespaetesahily t he
wat er ngle is determ ned by coul onetric tltratlon and the anpunt j|S
t

 educed Ipehaving ar oryoerdermeahi htyyeh 1 0MsEr @it 24hrstatuAEnts T
portabl e, %g@%% Ly geu%@ ”Et%% ngéogilxﬁxco DLEdg KO P md op — 1
duc

~ ~y ~2° Lvity in j'ect of neasurenment: a water sanple

| Sz prepar egledyy £$UHE SRVIEg R HREAIBYRNCHL NBE ndeSFopditegnal ebmbi ddt idn
sufficient amount of DI water and allowed to stand for about 3 mnutes. 5
Measur enepf thet hbdve ahardtionddsoxyaen barried fidm Rayenedlom anfikm such

conductivity is asured in aq AC bi pol ar t hod. Measur.enent instrunent:

conpact cBhdBcPPYY Y ErEr, DS- ¥7§t??pe°re?niBP??ﬁ¥%§€Fs§ﬁ§§hoaﬁ&.“fﬁeNunber

of pard i Cﬂaﬁéféf}e&OQQé&Cfoi“?le@ﬁ&n?éal”%%%@h&?ﬁ”t a water sanple is prepared
by crunpling and squeezing | Occ of a sponge 100 times in 800 cc of tap

wat er and disl thé ragtetr parkbd@0f et dsibhe iy kagtifg, an oxygen barrier £ilm
as that used for the inner package can be used, but an oxygen
permeating film can be used such as widely used materials, such as
polyethylene, polypropylene, polyester, and nylon. The purpose of

15 this outer package is that even if a PVAt sponge which is taken out
from a clean room and contaminated on its outer package,
contamination on the package can be removed just by removing the outer
package before taken in the clean room again to thereby prevent
contamination of the clean room.

20 As the oxygen absorbent contained in the package made of a material
with a high oxygen blocking property, substances which are chemically
oxidized with ease can be used, for example, ascorbic acid, active
metal powder, and sulfites, among which iron type substances are
preferred in regard of their handling property, oxygen absorbing rate

25 and oxygen absorbing capacity.

In addition, it is more effective to use an oxygen absorbent in
a form of fine powder to achieve a higher reactivity with oxygen.
However, care should be taken not to bring the powder into contact
with the porous material to be preserved. Generally, the oxygen

30 absorbent fine powder is used with being wrapped in a material having



"Measurenent method: a size of each particle in 10 cc of the sanpl 71pYs298?
determ ned by voltage drop caused by cut-off of halogen |light and the
nunber of the particle is counted in a particle counter of a light cut-off
type. Measurenent instrunment: H AC/ ROYCO, MODEL4100 - 20 Na ion 1
concentration in ppm Subject of neasurenent: a water sanple is prepa?red by
squeezi ng a sponge which has been inpregnated with a sufficient anount of

DI water and allowed to stand for about 3 m niutes. Measurenent nethod: the
sanple is drrq%ﬁged on a flat sensor of a_sodium 25 ion el ectrode,

Measur ementSTRASEF USRS TE8Rpac B P aTeC8r TREARENEIE PP2OTRROHIDh L 925

Sei sakusho p@meggigj}‘tﬁescri ption of the Drawings 30 Fig.1 is an

illustrative view the present storing nmethod and Fig. 1 ~~v: ~Y 2"2
14 2 is an iBéird sabred ivithe abotvditnesiti iiéd manfér ARheX3WaNshehdd €h tHed M
used in the hernetic package. Fig.3 is an illustrative view of the sponge

rol | er of Paskpre tammRimMt§in ferap LpPhgstiee i the \degxest cfashranlinads t he

brush reller. 5.0f Fig 3. The Best e aof the Invention The present

Mvent| B AR BEe cieR AEAEN A5k oF oPBT crhea B9, TEH GRS PAE Exampl es, but
not limted tReidQ3e FAMBifS1e HotR4AIPES rbmbve PORGRN Oh! £palkABERdh POl Y
(vinyl acetal ) ( PVAt ) having an outer dianeter 'of 60nm "an inner

di anet er ofas3@ varwmd packagigich methéd Armimawastharhefsdelgassimgr heatrerideavi ng
such vvater#gality that its COD 15 was 1 ppm the conductivity at 25 "~ C was
0.06 S/cm the Paflapeodiopes bycfiddige Thesipside Highar WatTHARE. sYGh t he
wat er, the S b ck onpr.e hapnical ly.
Then, wat era%gg%?%g\rll%do% %rr?ég i%dng%&\g/‘vée?’sggg'esgggfghétmlto§§§%o“§g’gt%gl eqmshi ng
wat er .10By prepent i Dgsidec thBOyBrPiL aRtieraad thmblasdl ypwe thaker métwaisagai n,

- 20 the sponge was cl eaned. After this cleaning, the wet sponge roller was
pl aced i n &hszekarry 4tois 43@Ianrey tb7osenkhenpbesdntamedhoddirdesher efith fi|m
as shown iH:ﬁ‘Fi gL n oxygen absorbent 3 and an oxygen detecting agent 4
wer e introducelt® %9 t hen t he openi ng was heat sealed to

To know whether oxygen exists in the package or not, it is effective
to make the package to include a color-developing agent which
18 reversibly changes its coloxr depending upon the oxygen concentration.
This facilitates it to know the oxygen concentration, so that more
secure preservation of the products is achieved.
Irradiating the packaged PVAt sponge with an electron beam ory
-ray sterilizes the PVAt sponge, so that mold growth can be prevented
20 even when oxygen exists more or less. This means that any packaging
material may be used satisfactorily as long as it can make a hermetic
package and there 1s no need to use an oxygen barrier film. As a
result, package and packaging procedure can be simplified.
According to the present method, a PVAt sponge prepared by reacting
26 PVA with r'ormalin is cleaned thoroughly with water for general use
to wash away reaction residues, unreacted substances, and additives.
Then, the sponge is soaked in pure water having the aforesaid quality
and subjected tomechanical stretching and compression. Subsequently,
water contained in the sponge is squeezed out sufficiently and then

30 the sponge is allowed to absorb another pure water, followed by the



thereby conpletely seal the package. 25 The oxygen barrier film Lis-’ech._ﬁ_ nn
consists of 4 layers as shown in Fig.2 . The filmconsists of a t'o "gyg v
of poly(vinylidene chloride), a second |layer of nylon 6 , a third |ayer of
pol yethyl ene 7 and a bottom | ayer of linear |ow density polyethyl ehle 8,
with the thickness of the |ayers being 5 ,um 10 ~ m 25 ~-Cm and 60 /C
m respectively. As the 30 oxygen absorbent , Agel ess FX-400, ex M tsubi shi
Gas Co. , was used . 1 ~~.~Y ~~~2 15 As the oxygen detecting agent,

Agel ess-eye KS, ex Mtsubishi Gas Co., was used. This sponge roller 1 is to
be used fabpvgrm@@ﬁeeleani ng of alum num di sks or the |like and, as shown

in Fig.3, rol ctjions n i.J.s surface n_Fig. 4, these
proj ect i on%‘jiéS 55 relé‘ff 5%'388]3364 Os??f’gdeewﬁ e%i‘dpgﬁ%ﬁ'aé?g’r%m num
di sks or .Lberdd %samhmew@e& n&,gyggnMﬁrewf11W&élslésl@@%n|Fmeté nge
roller 1 is rotated. Exanmple 2 A PVAt sponge roller was cleaned as in
Exanpl e in &k¥gm Tabeo:e}bemlmagpohhelm ispong eaakaber togstliragedhi tha

pack ge of 450 mm by 170 mm made of a pol yethylene filmand the opening was
heat ZealP¥att sPergml ethdl \WXYger CRECHREIAFRICTFhMaYt iBksC RE (S‘-Wﬁéhn%sor bent

and no o etecting a n i ntroduced., The whol e
i rradi at é‘égwn?ah ve‘ié’l’ g?r g"’ﬁl 52%1{'-&? rFadrat Fon b(fngrob’ﬁr‘\?\%s Jg&l’l\@\fgan he
dosage Wagedk ¢t iLDIRAE e ENRIRLEL Iy PaSIRQNGEa S lWHRT eQfi tRVAN oRpydg an

outer dianeter of 60nm an inner 20 dianeter of 30 nmand a Iengt of 254
mm was webatetemifiiimt. he above-nentioned pure water, but no cl eaning was

applied. The roller ' was placed in a package of 450 nmm by 170 nmm nade of
an oxygen ‘[’i?;(’r“r|°é‘?r’g?‘illﬁ’ﬁesﬂ’?§ dRYERM Wéﬁ?l?@-%é‘ﬁﬁ"ﬁﬁ%‘l &Yac’fé‘ﬁ PRYITHe

package: silyo,g, 0051 2psBLRORL s et dgh A0 aaealng y00, Moo

seal ed. e oxygen barri “er m as use
was usedwhfenpasaddsy e adgtitaiied PPABJEpbRGe €to Obe PHEfolimad .NgrAnckait er
di ameter of 60mm an inner 30 dianmeter of 30 mmand a | ength of 254 mm was
wett ed wdefoxmpation is kept for a long time, there may be a problem that the
deformed part does not recover the original shape. This problem can
be avoided by covering the whole PVAt sponge with a relatively hard,
15 molded sheet article as described above.
Further, contamination of environment where a sponge is used can
be reduced further by double packaging a PVAt sponge packaged in an
oxygen barrier film with a film, and discarding the outer package
when the PVAt sponge is used.

- 20 To avoid contamination by elements which are contained together
with the PVAt sponge in the package such as the aforesaid oxygen
absorbent and oxygen detecting agent, it is preferred not to bring
these elements into direct contact with the PVAt sponge by providing,
for example, a structure to fix these elements in a part of the molded

25 sheet article.
The present method can be applied not only to a porous material
which hardens on drying but also to materials made of other polymers.
For example, the present method can be applied to rubbery materials

such as NBR and SBR and fibrous materials such as unwoven fabrics

30 to prevent degradation of the materials themselves by oxidation or



“~~i: g~ ~ v~~ 16 above-nentioned pure water, but no cleani ng was] apM.Yefo?
The roller was placed in a package of 450 mm by 170 mm nade of a

pol yet hylene film An oxygen absorbent and an oxygen detecting agent were
al so included and the opening was heat seal ed. The same ki nds of ok gen 5
absorbent and the oxygen detecting agent as used in Exanple 1 were used. J
Conpar ative Exanple 3 A sponge roller of PVAt having an outer dianeter of
60mm an inner 10 dianmeter of 30 mmand a | ength of 254 man was soaked in a

m xture of 3, 000 cc of a 0.3 w~ aqueous | uti on, of sodi,um dehydr oacet at e
and 3, 00G-CBXEFSRYD RENPEMERER S SOFTLF HAGRY GRaFPE TRYTFIANT & vat or

content of A@ﬁeép%%% égu,s,r MRsniRYS ?ﬁ#@lslpbﬂgé%td g{b@f@%@s%mg@en, the

sponge roller was In the sane kind of a polyethylene 15 Tilm package
as used idtcopapnd ald theEsadgder Antrefei hieralliows atle oy gebréeitec pbopguagent ,
but w thout an oxygen absorbent, and the package was seal ed conpletely. The
same ki ndoslty dm aowgheitadet Eex iandongderigd o ddmpivibhows ecntamisagiey. 20
Conpagative [Exanpl e 4 A sponge roller of PVAt, having,an ter _di ameter of
60 San AP’ DU HiideEr - STORY TR BRESECF En i oo P 250° i WaBWBIERd wi ¢ h
the aboveg:eBht OnGH MG W6k 85y Hio1B8r64 LAY ra%e.wa.s applied. The roller was
pl aced in a package of 450 mmby 170 nm nade of an oxygen barrier 25 film
Alr in theFpeachage thasomsantalederancdnt hdbhowsidneoge regmsenwas dlimindueed. The
oxygen detecting agent was al so placed in the package w thoyt an_oxygen
absor bentPrgnqlpaRitgWhiah WesF Ry TEAPPRt &Y Pr a?Ebc%dag’éfRF PASIPI X FHR

barrier fiIn as used in Exanple 1 was used. 30 Conparative Exanple 5 ~s |

r nll: 1SPQ~.r.,Y ~~~2 17 A sponge roller of PVAt having an outer dianeter

of 6Qom afniadAetish ANRE VAR spifhgebis 888r&d Lang! bxpfert T4 eBTattRSpEELANEd as
in Exanple 1. Then, after the cleaning, the wet sponge Was placed in a
package dfor4a0lana byme Fndwenasaueftly pold areptbnand iqumlibyethsamgewwtfh the 5

oxygen absorbent apd.the o en detecting agent and the package S heat
Sealod oQR BETY POy (BN LHRe: Ch En G EE BT Bl | B THAF1CRT | m as
used in CoERAKAlEYRoFXaM R 19RE JHERYy (CMWRAALI ¥ & FRAAT & fadation

by oxidation and quality change must be prevented, besides porous

15 materials or wet materials.

Amethod for each of the measurement items representing cleanliness

will be explained below.

- 20 COD in ppm
Subject of measurement: a water sample is prepared by crumpling and
: squeezing 100cc of a sponge 100 times in 400 cc of distilled water
and diluting it to 500 cc with tap water.
Measurement method: the amount of potassium permanganate required
25 to oxidize o'rganic substances in the water sample is determined by
coulometric titration and the amount is reduced to the equivalent
amount of oxygen.
Measurement instrument: portable, speedy type COD meter, HC-507,
ex Central Kagaku Co.

30




‘10 A sponge roller of PVAt having an outer dianeter of 6omm an 1|71r|@fy Yl
dianeter of 30 mMm and a Il ength of 259 mm was cl eaned as in Exanple

Then, after the cleaning, the wet sponge was placed in a package of 450 nm
by 170 mm made of a polyethylene filmtogether with the oxygen det®tting
agent! but w thout an oxygen absorbent, and the 15 package was heat seal ed
conpletely at its opening. The sane kind of a polyethylene filmas used in
Conpar ative Exanple 2 was used. The PVAt sponge rollers treated as

descri bed above were stored in a thernostatic roomkept at 23 C and change
in appearca?ﬁéécﬁh‘él%éér#eﬁiczo for 200 days. Appearances of the porous

rabl o 1, Sufece JF REHLEEl, TN Up B el hBl S il By M PEdbo0n

00200day55‘i‘>%ﬁ§é%§@ﬁ¥ﬁd%é%ﬁxﬁﬁﬂ}e'gn§téd withBEX@Filci@nt amount of DI water

2----- Conmpar at i ve- +++++++++exanpl e 1Conparati ve_- ++++++exanpl e

2Conpar ataimﬂealloquawprseam:cﬁrpata@phm3 -minute@xarrpl e

4Conpar ati ve- --+ex | e r’rgar atjve- ++ +exar‘g) ﬁ rovvt h was
not det edieagurement “)ﬁtthea% e GEF SRS d”%/vé's“edétaﬁ%’ 8dand2 At

Ieast 3 ng !:@g,qg‘ 'IB'H e Leﬂc Hisb1ir m&Endgeast 10 co | on i es
of %vvepe det dcted. E? dth & 1958 ghxgwn +n Table 1, nold growth

wass, prevmhedr&aéntahnlseﬁ&ﬁerﬁro&ay&aeeﬁaﬁlctﬂgnttq hEee Py @sent thvdl, &ponge
roller, the present preparing nethod and the present storing nethod in
Exanpl e HorAbaoS¢isakwghpl @2 , the irradiation of an electron beamon the 5
packaged sponge roller prevented nold growmh for at | east 200 days as in
Exanple 1. This is achieved because the irradiation with an el ectron beam
steribi zeambhe SPUIL;EOLL ey t1®obheLeby prevent nold growth even when there
is alittle oxygen. This neans that any package which can be seal ed may be
used sat issbdetordfl yeancreanents aiwaeeessampyells MepaEe@rbyozymﬂmaranchr film
Further, a package and _a packagi ng process can be sinpler. arative
Exanpl e $IFeIERd £09¢ shamponge Eﬂ?so%%? Wtﬂﬁtwgﬁée%aﬁﬂldd FBHY ng

agent was ., used t ho not grow, the purpose of the present
i nventi o%tcggl %joorﬁéot&bggg}éﬁ%vggtgﬁ In contrast with this, in the other

Conpar at iMeashxanaitemetRod Ml dprof RAcAgSAHLiWAS Userh dcubt hele shiiple
Conpar ative Exanples 1,2 and 4, cleaning with pure water was not applied.
I n cb?rparl&t @@@Mﬁél@' Yoltrasmdser meusey dehcabsefbefithadegennkigdieand nol d

307111 m oF UM RACa GRS FELE St “RATOP AR Oy B ER=DEGLRIAU BPbREE puone |

Accor di ngh¥-oph 1e anount of oxygen which penetrated the fil m exceeded
the capacity of the oxygen absorbent, nold grew. |In Conparative Exanple 4,
air in thNeapackmert iastraeperace @AY ROYCQ r MPOELGA80f i rst and t he oxygen
barrier filmwas used. Mdl d could grow due 25 to oxygen whi ch penetrated
the filmgradually and no oxygen absorbent was included, though nold grew

sl owegp than;iLp @m&%kygn Expoples 1 and 2. In Conparative Exanples 5 and

6, cleaning wthpure water was carried
Subject of measurement: a water sample is prepared by squeezing a

sponge which has been impregnated with a sufficient amount of DI water

and allowed to stand for about 3 miniutes.

Measurement method: the sample is dropped on a flat sensor of a sodium
25 ion electrode.

Measurement instrument: Compact Ion meter, CANDY C-122,ex Horiba

Seisakusho Co.

Brief Description of the Drawings

30 Fig.l is an illustrative view of the present storing method and Fig.



‘out. In the both Exanples, a polyethylene filmwas used but no okygghay 3¢
barrier filmwas used. In Conparative Exanple 5, an oxygen absorbent rr

s ~''"t ~ L~v 20 was included, and accordingly the result is better than in
the other Conparative Exanples, but nat as good as in the Exanples.14n
Conpar ative Exanple 6, the result is worse than that of Conparative Exanple
5 because no oxygen absorbent was included. 5 Thus, to keep a PVAt sponge
in a wt state without getting noldy, it is necessary to make the inside of
t he package for storing to be oxygen-free or at an oxygen concentration
which is gl Fosp odpgénariee Vipyrok khe sunssuEe of pPYARXYISERr Kissuf Hmbe
herneti cal | é}dpaclg__%%eg %I(Rquxcher o 'altg an oxygen absorbent with an oxygen
barrier fiFhf 18" acCordi ng 1 Hfé ﬂr'esent i nvention. As shown in the

Exanpl es, t® $B0Le &n AMALSPRRIRe IViey Wet cigd alfong@l el DE0W riamp DE 1 _
restrained for an prolonged period of tinme by cleaning the PvAt sponge with
pure wat eandritfi kdeps nn iifl luateatiovey geaw fofe@ashindg moish the demshr eeller
atnosphere. 16 Next, the package of the roller which was stored for 200
days a3 de&cFi®ett above was opened and the roller was subjected to the
determ nation of conductivity in accordance with the nmethod nentloried
above. The roller was subjected to the pre-cleaning and the conductivity at
each pre-cleaning was detendigwd Mbhe XEUHd IndeRt2éh as shown in Table 2.
In the Exanples, the ambunt of the eluted conponents come within the

al | onabl e Thegerdsend shuentpen iwedl bfbe|esaniaiged| wiChnpafarenee Banpies 1, 2
and 4, a |l onger, cl eani n_ge$eri od i s necessary because crﬂni ng wth pure

wat er was EROEOESIR GEEER 'nb&'fnﬁa}:a{]’rr?fet ShpFROSA EFAMPRES conducti vity i s

hi-ghe{ydue to the el uted nol dpxoofing agent . In Conparative Exanples 5 and
6, cleaning with pure water was conducted and accordingly the results are
conpar abl exéampidiase of Exanples 1 and 2. 1 ~~~s,5,< < :~t 21 Table 2

Conduct i v i ty, a S/ c nPre-cleaningtinme, hour01234Exanp | a0. 50. 10.
060. 060. CseBApes arlieydsnade o BYVITiTEkARRtal] (PVALICHAPARGEVRSESFL 00 50

10 lexanply@,ferer oFPORA 2hhVEhe} bl 2nd% O3 XA MR §nd LHRALA 068284 Sund

was immersed in pure water having such water quality that its COD

15 was 1 ppm, the conductivity at 25 C was 0.06 #S/cm and the number
of particles of 2.5y or bigger was 0/ml. In the water, the sponge
was forced to be stretched and compressed mechanically. Then, water
contained in the sponge was squeezed out to remove the washing water.
By repeating the above procedure with fresh pure water once again,

20 the sponge was cleaned. After this cleaning, the wet sponge roller
was placed in a package 2 of 450 mm by 170 mm made of an oxygen barrier
film as shown in Fig.l, an oxygen absorbent 3 and an oxygen detecting
agent 4 were introduced, and then the opening was heat sealed to
thereby completely seal the package.

25 The oxygen barrier film used consists of 4 layers as shown in Fig.2.
The film consists of a top layer 5 of poly(vinylidene chloride), a
second layer of nylon 6, a third layver of polyethylene 7 and a bottom
layer of linear low density polyethylene 8, with the thickness of
the layers being 5 ym, 10um, 25¢m, and 60um, respectively. As the

30 oxygen absorbent , Ageless FX-400, ex Mitsubishi Gas Co., was used .



05010 lexanp | a 4..... Tabl e 3 shows whet her oxygen was ddtiedddd 2052
not by the oxygen detecting agents contained in the packages . In Table 3 ,
"none" neans that the oxygen concentration was 0.1~ or snmaller. 5 In

Exanpl e 1, the inside of the package was kept oxygen free for a lodg tine.
In contrast with it, in the Conparative Exanples, the oxygen concentration
could be mai ntained low for a short tinme in sonme cases) but not for a |ong
tinme. ~ ~~1"'" a-,~~ 22 Table 3 Presence of oxygen in the

packaged K%l 03 06 01 0 02 Q0 Oda sdaysdaisda sda i .
sExanpl es B AR5 VRS YRSl YA TLERS YA oFkSi ©x Mitsubishi Gas

veYesYesYgsYes\s S%ggrpl e 1Coai parat i ve exanple

2N~YeSYes eS’Yes npar at i veYesYesYesYesYesexaan e 3Caeparat i

vsNoNoYes YemYesoage|r@ 1460 Npas @b be waNDA®S YesMas ¥asedaiiiing SCanpmimiin |
vsYeSYeSYeSYeSYeSexanpl e 8 As shown in Exanple 1, to store a PVAt sponge in
a wet st a@iaskermtrdtlger dvkd anth be shoyny an g -Borhas eny PYoiedpionkeuving t he
PVAt s e 5 with pures\ﬁaternérdgﬁe hegehprln an oxygen-free_or. al nost

oxygerr- f r &S SURD30her &5 CISSTHARS o 8SE APV on
al I ows ong, to%g%@@ﬁ@?é%@c?QQﬁ&? sgéﬁwgﬁﬁlﬁﬂ dﬁ‘sLQQﬂ- £h® 3290 the

therefore, can prevent change 1n quality of porous bodies by oxidation in
addi ti on peeserntel dpraaferngr efHeeatike Futidtheéhe dgtthger e6Ehér It aki Agravridhod can
be used to store not only 5 porous materials or wet materials but also

t hose which shoul d be

Example 2
10 A PVAt sponge roller was cleaned as in Example 1. After the cleaning,
the wet sponge roller was placed in a package of 450 mm by 170 mm
made of a polyethylene film and the opening was heat sealed to
completely sael the package. This time, no oxygen absorbent and no
oxygen detecting agent were introduced. The whole package was
15 irradiated with an electron beam. Irradiation energy was 5 MeV and

the dosage was 4kGy.

Comparative Example 1
A sponge roller of PVAt having an outer diameter of 60mm, an inner
- 20 diameter of 30 mm and a length of 254 mm was wetted with the
above-mentioned pure water, but no cleaning was applied. The roller
' was placed in a package of 450 mm by 170 mm made of an oxygen barrier
film. The oxygen detecting agent was placed in the package, but no
a oxygen absorbent was used and then the opening was heat sealed.
25 The same kind of the oxygen barrier film as used in Example 1 was

used.

Comparative Example 2
A sponge roller of PVAt having an outer diameter of 60mm, an inner

30 diameter of 30 mm and a length of 254 mm was wetted with the



protécted from degradati on by oxidation or quality change. In Exag?lﬁ,g,qw
mol d growth was prevented even in the presence of oxygen as far ak!tHel £uv
package was hernetic, because the sponge was sterilized by irradiation with
an electron beam 10 Industrial Applicability The present storing net hod
can greatly reduce the anmount of eluted substances and dust from a PVAt
sponge; can shorten or elimnate pretreatnent such as washi ng before used,;
mai ntai ns the nol dproofing 15 effect for a long tinme even when storing the
PVAt sponge in a wet state; and preventsdegnadatig%¥§ xidagion gr
det er i or AT BEREHRIES A HUR LS Rt BPISHEPLPRABE ABRIGER- f r 08° PPRLFES or e,
the present is_e u e L £~ 2~ Dl r ST ~yL 24

Cl ai ns: %s gﬁ %%Fg%ulgl So?%n ny chiﬁai]%“ ]role’swno ggldga%%\?ifna paéh%egtﬁl gagee of
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| ess and a concentration of sodiumions of 1 ppmor less. 5 2. R porous

pol yvi nyliredadefl)andkshe tpehingavendieatheghledgThe sang kandb|ofeoxygen
chara%terized i n that. the porous bod&.shoms a conduct | vi_t oi |l ess than 5 ~
S/ cm anPRREPRTD GRS SPYPER SETREVARY AP, 8S oF° .“BE?%WP Py EPEEr is at
most 50, QQQ/cc of the porous body. 10 3. A nethod of preparing a porous
pol yvinyl acetal) resin body having a high degree o c~~anli ness,
characterized in that the nmethod conmprises a step of cleaning the body with
pure water from which particles, ions and organi c substances dissol ved or

fl oati ng Gorrprative ite@PlBave been renoved. 4. The method of preparing a
porous pol yvinyl ac |) resi.n body having a Righ . degr of cl eanliness
accordi ng %(‘os%%‘ ien%:‘gf,la%é’rf:&r%\ttﬁaev%n ghvat er 5%%"&3 ﬁofﬁseo“%nl’ e%l?lilﬁﬁeﬁas a
condyet i Vditathe®br (b £l 330mm/ 418 87 14BN o BNIb A rfd QR PlsodkBR@MOE hBS&Suredof The

met hod of preparing a porous polyvinyl acetal) resin body having a high
degr ee of3.8I08ard iafes D .Bcwbt dicngots szilaitios, ofvsedeim dehrdsbapetftec hrdni ng

with pure ter is_carried out in an environnent 26 where a hi gher degree
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prepared wth a high degree of cleanliness, characterized in that
Then, the sponge roller was placed in the same kind of a polyethylene

15 film package as used in Comparative Example 2 together with an oxygen
detecting agent, but without an oxygen absorbent, and the package
was sealed completely. The same kind of an oxygen detecting agent

as used in Example 1 was used.

- 20 Comparative Example 4
A sponge roller of PVAt having an outer diameter of 60mm, an inner
diameter of 30 mm and a length of 254 mm was wetted with the
above-mentioned pure water, but no cleaning was applied. The roller
was placed in a package of 450 mm by 170 mm made of an oxygen barrier
25 film. Air in the package was evacuated and then, nitrogen gas was
introduced. The oxygen detecting agent was also placed in the package
without an oxygen absorbent and package was sealed completely. The

same kind of oxygen barrier film as used in Example 1 was used.

30 Comparative Example 5



S~ e ~orr 1'1.'1 1. :v1l'. 25 the nmethod conprises a step of her the?l WZ
packagi ng the body with an oxygen barrier film 7. The nethod of dt B ng'™™
porous polyvinyl acetal) resin body 5 having a high degzee of cleanliness
according to claim6, wherein an oxygen absorbent is contained in tgg
hermeti ¢ package nmade of the oxygen barrier film 8. The nethod of storing
a porous polyvinyl acetal) resin body 10 having a hi gh degree of
cl eanliness according to claim®6, wherein the oxygen barrier filmhas an
oxygen perneability of_ 200 cc/n2 atnR4 hrs or snaller. 9. The nethod of
storing a poPofROMSS! §RHIRA CASERE Yaviag AN IsaeT 15t aneFeR Pt SATHh 3MedRBRF of
cl eanl i ness rdi o_claim6 Xgl]gr'n n t] a i
cont ai ned i% %%gege%néoi I(t:“gpag%: ggg _ %Z %r%{]ﬁﬁgxg$ %]t%%%?%gé‘paqﬁlogg%épjb%l y
(vinyl acets] theh§fdfteROthe RA¥AAhG BhidlegpRydlras! ERYdINES S package
characterized in that the nethod 20 conprises steps of hernetically
packagi ng té® 456r vmsepdl7Pvinn yrhadec of ak )palaeithybenly fHdn tegetdieat waght tee
hermaticsi,’ package with an electron beamor y -ray. 11. The nethod of storing
a poroud potXXASRyFPsRIOeRr)andhEhe PYGFn BeUELTiRG Mt YSYP RADRIe Was
cl eanl i nessy agcording t QofphRkd J0aeWRlel JLal Aol F adhal | oRndogage Qf the
el ectron beam ox %-xay .r@s 10 %G;/a or s’naclgbi er.nglz. The net hog of storing a
por ous pol ywelyetthgehalHilimesk nudalin Cpmparative Exanple /2, wasyuded®6 having a
hi gh degree of cleanliness according to claim10, wherein an oxygen barrier
filmis used far a hermetic package and an oxygen absorbent is contained in
the hermet I&on%%%léggsé Example 6
10 A sponge roller of PVAt having an outer diameter of 60mm, an inner

diameter of 30 mm and a length of 254 mmn was cleaned as in Example

1. Then, after the cleaning, the wet sponge was placed in a package

of 450 mm by 170 mm made of a polyethylene film together with the

oxygen detecting agent, but without an oxygen absorbent, and the

15 package was heat sealed completely at its opening. The same kind

of a polyethylene film as used in Comparative Example 2 was used.

The PVAt sponge rollerxs treated as described above were stored in
a thexmostatic room kept at 23 C and change in appearance was observed
20 for 200 days. Appearances of the porous rollers, i.e., the degree

of mold growth was as shown in the following Table 1.
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gas first and the oxygen barrier f£ilm was used. Mold could grow due

25 to oxygen which penetrated the £film gradually and no oxygen absorbent
was included, though mold grew slower than in Comparative Examples
1 and 2.
In Comparative Examples 5 and 6, cleaning with pure water was carried
out. In the both Examples, a polyethylene £ilm was used but no oxygen

30 barrier film was used. In Comparative Example 5, an oxygen absorbent
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oxygen-free or almost oxygen—free atmosphere.

16 Next, the package of the roller which was stored for 200 days as
described above was opened and the roller was subjected to the
determination of conductivity in accordance with the method mentioned
above. The roller was subjected to the pre-cleaning and the
conductivity at each pre-cleaning was determined. The result= are

20 as shown in Table 2.

In the Examples, the amount of the eluted components come within
the allowable range in a short period of cleaning. In Comparative
Examples 1,2 and 4, a longer cleaning period is necessary because
cleaning with pure water was not conducted. In Comparative Example

25 3, the conductivity is higher due to the eluted moldproofing agent.

In Comparative Examples 5 and 6, cleaning with pure water was
conducted and accordingly the results are comparable to those of

Examples 1 and 2.
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Table 3 shows whether oxygen was detected or not by the oxygen
detecting agents contained in the packages. In Table 3, “none” means
that the oxygen concentration was 0.1% or smaller.

5 In Example 1, the inside of the package was kept oxygen free for
a long time. In contrast with it, in the Comparative Examples, the
oxygen concentration could be maintained low for a short time in some

cases, but not for a long time.
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As shown in Example 1, to store a PVAt sponge in a wet state, mold
growth can be restrained for a long time by cleaning the PVAt sponge
5 with pure water and keeping it in an oxygen-free or almost oxygen-free

atmosphere.
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Claims:

1. A porous poly(vinyl acetal) resin body having a high degree of

cleanliness, characterized in that the porous body shows a COD of

5 ppm or less and a concentration of sodium ions of 1 ppm or less.

2. A porous poly(vinyl acetal) resin body having a high degree of
cleanliness, characterized in that the porous body shows a
conductivity of less than 5u S/cm, and the number of particles having

a size of 2.5um or larger is at most 50,000/cc of the porous body.

3. A method of preparing a porous poly(vinyl acetal) resin body
having a high degree of cleanliness, characterized in that the method
comprises a step of cleaning the body with pure water from which
particles, ions and organic substances dissolved or floating in the

water have been removed.

4.The method of preparing a porous poly(vinyl acetal) resin body
having a high degree of cleanliness according to claim 3, wherein

the pure water used for the cleaning has a conductivity of 0.1 u

S/cm or lower and a COD of 1 ppm or less.

5. The method of preparing a porous poly(vinyl acetal) resin body
having a high degree of cleanliness according to claim 3, wherein
the step of cleaning with pure water is carried out in an environment
where a higher degree of cleanliness than Class 100 specified in the

Federal Standards 209D 1s maintained.

6. A method of storing a porous poly(vinyl acetal) resin body

prepared with a high degree of cleanliness, characterized in that

1bds kil ) alp
10% & () - 0~
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the method comprises a step of hermetically packaging the body with

an oxygen barrier film.

7. The method of storing a porous poly(vinyl acetal) resin body
5 having a high degree of cleanliness according to claim 6, wherein
an oxygen absorbent is contained in the hermetic package made of the

oxygen barrier film.

8. The method of storing a porous poly(vinyl acetal) resin body
10 having a high degree of cleanliness according to claim 6, wherein
the oxygen barrier film has an oxygen permeability of 200 cc/m® *

atm* 24 hrs or smaller.

9. The method of storing a porous poly(vinyl acetal) resin body
15 having a high degree of cleanliness according to claim 6, wherein

an oxygen detecting agent is contained in the hermetic package.

10.A method of storing a porous poly(vinyl acetal) resin body having
a high degree of cleanliness, characterized in that the method
20 comprises steps of hermetically packaging the porous poly(vinyl
acetal) resin body and irradiating the hermetic package with an

electron beam or vy-ray.

11. The method of storing a porous poly(vinyl acetal) resin body
26 having a high degree of cleanliness according to claim 10, wherein

an jirradiation dosage of the electron beam or ¥y ~-ray is 10 kGy or

smaller.

12. The method of storing a porous poly(vinyl acetal) resin body
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the porous poly(vinyl acetal) resin body is covered by a melded sheet
article before hermetically packaging the bedy with a high degree

20 of cleanliness.

16. The method of storing a porous poly(vinyl acetal) resin body
having a high degree of cleanliness according to claim 6, wherein
the hermetic package is further covered and sealed with a f£ilm

25 material to provide double packaging.

17. The porous poly(vinyl acetal) resin body having a high degree
of cleanliness according to claim 1, wherein the porous poly(vinyl

acetal) resin body is a sponge roller used for cleaning.

30
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