;e3ezz{, }p}l 6>To<28 COctober 2003 - 1 DESCRI PTI ON METHOD OF CLEANI NG AN
ULTRAPURE WATER SUPPLY SYSTEM 5 Technical Field The present invention
relates to a nethod of cleaning an ultrapure water supply system and nore
particularly, to a nmethod of cleaning a systemfor SUppl%géﬁé Elt ure
wat er used in sem conductor nanufacturinq process etc. T o 8} d Art As
for.ultrapure water used in the cleaning*step of sem conductor

manuf acturi ng process or the like, an ultrapure water supply systemis
known which circul ates 15 ul trapur eDREERIPEEONeen an ul trapure wat er
production apparatus and a point of use. In such a system the ultrapure
wat er produced by the ultrapure water production apparatus is supplied

t hr ough a PPEHRLD QHeCHBAMINGAN SELTRAPURDEWAPERI SUPPLRasysefmt he ul trapure
wat er that was not 20 used in the point of use is returned through a
different pipe to the ultrapure water production apparatus. The ultrapure

wat er uSed TechHricasleRiergiuct or manuf acturing process or the like is
required that it _should not contain fine particles, organic matter and 25

i norgani ¢ matt ferit:esﬁ’e?ﬁsquttaljlfwermi@mln&mﬁ% hmtaennétglcgi(%[mt@]gbargﬁgset

requirenmentzg, Qfit resistivity ing 18. ferr]cmor nore,
fine particles cont zliliI%éd ee‘?jnéS ?’%r%l? %lyﬁt&"s’, a\ﬂ%gﬂlog:ecéiqrst%’rﬁaéiww f9ei ng
1/L or |es3 meéhald ofgadieandagban s¢E0e eoit auped yagig Gk 3QRY WaGe €SS,

silica conhgieHegnbei n% 1 gg/L or less, netals contained being 1 ng/L or
| ess, and 1ons contaMAEAEBrhGT 1BaRYFRCEHIIBYS PLPRESS &itse in the above

ultrapwre water supply system 28 Cctober 2003 - 2 the ultrapure water
supplied to the point of use must satisfy these water quality requirenents.
However, eRPEKGEPURABATBarticles or particles produced inside the system

can becone m xegg W P wat er . causj ng deterioration of the
water quality. F%rféﬁaﬁgﬁgg£%égiﬂ%€%¥t?gﬁﬂr%nmg%%rciﬁéﬂénﬂiFEﬁPa?fng
t hr ough t htemid ¢ordus to mat@nuBamiphyi sy speste s Heos UFhaceskef anfiltration

menbr ane, .t%ea}juxgetc' of the system are worn away, and the worn-off
substances‘Pj( P T 5art? e sTURRGH Y Sie i e den@Wth inkchy| eimgutatemt er . Al so,

wher elbhe wWityiapyafeSvater between an ultrapure water production
apparatus and a point of use. In such a system, the
ultrapure water produced by the ultrapure water production
apparatus is supplied through a pipe to the point of use,
and the remaining part of the ultrapure water that was not
20 used in the point of use is returned through a different
pipe to the ultrapure water production apparatus.

The ultrapure water used in the semiconductor
manufacturing process or the like is required that it
should not contain fine particles, organic matter and

25 inorganic matter. Specifically, the ultrapure water is
expected to meet requirements of, for example, the
resistivity being 18.2 MQ:'cm or more, fine particles
contained being 1/mL or less, viable cells contained being
1/L or less, total organic carbon (TOC) contained being 1

30 ng/L or less, silica contained being 1 pg/L or less, metals
contained being 1 ng/L or less, and ions contained being 10
ng/L or less.

Thus, also in the above ultrapure water supply system,




been stopped for a long term fine particles such as dead bacteria or iron
dust becone m xed with the raw water or ultrapure water stagnating in the
system Further, in the case of a newy installed ultrapure water supply
system . 15 various kinds of fine particles remain stuckogpcdidherstgsd aces of
the filtration nenbrane and pi pes which are conponent el enents constituting
the system Al so, while the systemis under construction, fine particles
such as dust in the air, silica and alum numenter the system and 20 adhere
to vari ous twmg teltfapuee syatem syprhietetactihg potnhl pEJUSYsHBATi s set in
operation, therefor such fine | cl J to jnterior of the
system bec dift- i d%?% ‘f%%eﬂlql?%%%#}g ﬁ%@f&"{@é@% at i%\‘ﬁ%‘%}%’ugh t he
system 25 elftrnd N ©igerpdoti€rey cosusdrfidbepaptodtesd iheidét tlapure

wat er supply system needs to be cleaned prior_to the start of operation as
wel | as at SYSHAMICahikaceme wixeq fel tieohe i oreRyse RS wat @t SH9 wat er

cont ai nkng LU0 BESPH HS He v}ﬁﬁ@é&.{ £l£an the system However, in 30

the case of warmwater, for exanple, e cleaning capability is low and it
i s probabl e thatFdn rexgmple class tihre bt ymimmwatewtkérp s atindwbating vy
renoved. In_Unexam ned anese Patent Publication (KQKAI) No. 7-195073 is
28 Oct ober b?é'&lg-% §hep|‘%]§%§é’d’r§ HALGR P RRSh R YREMrsi W & Woiiehi%h hi gh
cl eani ng capaiiltirtatiolP redPrede | R i ®S d0 the alysfarctafey wonel ,
however, it is essential to use alcohol having relatively high

concent r at B¥RY(-aled the weronff suhstancasdidne imantddlasy) Maedest em
det eripof at e | i ' S e TOCK 105  t hRekb! £RRUL eh
producfe)c(yj b;ﬁl‘if(tﬁlea g&??‘ertr:]%aurlggiragﬁ%% évlt corol r enovi ngeoperati o%s??ﬁnsiaﬁg)
nmust be pebkennedopplidciforhandvey, terol,ofgne pardielald splidda@sngetddne. 10

Such a long cleaning tine | qwers_the operating.etficiency of .the ultrapure
wat er suppg?c§?§tlém &s WM §toPetcl‘?5‘epIm&ﬁ<te%g'il%’ ttl’c?(? sﬁ?é’t &RAteAn g~
therefore, yiReapheanivigetl SR aghawlidgdas takl wykeemhor FapeHerFspaCtRElY 1N

the case of a newy installed ultrapure water supply system a set 15 up or
pr epar at or gasenefr aqneréy fostapdedy SlEmrPYTS YAteE FUPPAFUPTSk&Mer neeti ng
the r ir : I 84 al.ly I 18shale s porkhokand ageordingly,
thereelh%;s gggggsdgrlrgﬁg h%r f?é%hﬁ?gﬁgg %gpab}nelof shgrteni ng the set-up

ti me. A cl sanfagesebvfotlhesfallspaknonnmembwanehandhenpes2@hficht la_a‘ei on

menbrane constituting.the ultrapure, water oduction apparatus, i

nmanuf act ur‘éﬁmg?nﬁ{‘?agﬁﬁﬁef’gst ﬁggﬁﬁbﬁﬁgﬁﬁg, %E'ﬁeSVFItFP‘at i‘gﬁsﬁen@r%%% i's

cl eaned ustng s{ttaRuUis wWABEE EBnabraxtebh,sdthet paitibeesesushi wsty and
TOC of the ultrapure water fall within respective allowable 25 ranges. Wth

this met hodussi kg theraptr eshhier, apAnelpainpe| eSteRatngs FEELERKED
B i d To OB B, SeRES, opbink| oy sBRu oMl 05 by o of
| nventi on installed system is set in operation, therefore, such fine

particles adhering to the interior of the system become

mixed with the ultrapure water circulating through the

system.

25 Thus, in order to remove such fine particles, the
ultrapure water supply system needs to be cleaned prior to
the start of operation as well as at regular intervals of
time. Conventionally, warm water or water containing
hydrogen peroxide is used to clean the system. However, in

30 the case of warm water, for example, the cleaning
capability is low and it is probable that fine particles in

the system cannot be satisfactorily removed. In Unexamined

Japanese Patent Publication (KOKAI) No. 7-195073 is




An object of the present invention is to provide a cleaning nmethod capabl e
of satisfactorily cleaning an ultrapure water supply system and conponent
el enent s 28 Cctober 2003 -4 thereof in a short period of time. To achieve
the object, the present invention provides a cleani ng neg betbbepr0ad eani ng
at | east part of an ultrapure water supgly system havi ng an ul trapure water
producti on apparatus connected to a poifht~of use of ultrapure water via a
passage. The 5 cleaning nethod of the present invention conprises the steps
of : (a) couagsiset x|sEAmgNd | trRERN1igHe Pt B9 LRl hgvbER 218l f act ant or
gas to pure wat.er or ultrapure t it I t the ultrapure
wat er suppl as’%%rﬁaqa}?e]rlgjb 'ch\gﬁgi%%ano\gﬁr?zi@aés ot etﬁicﬁ'argl%notf% ?gi(ne particles
present i dtieiclasstiaasl, dowdien) tiapls eessertialippd yusysakeghahd (b)

di scharging the fine particles fromthe at | eas art t he rapure
wat er suppayings iehatd Vel o g Cong s TRk R é%g?‘ﬁttﬁé E?t?%%)t're wat er

suppl ys Sy gheme. si gnaly ged, i dh, edeedfistdves fhd he surface
P/ it el o wniones Asriorsme |

potentT al suc ne particles is opposite in polarity_to that of
el ement s quadtityut(iimgreas esy sthemTate dfi it i EIRIEr e dfeler (RFAHEed st em

el ements due to electrostatic .ajtractive for i YERY, the system
el ements &¥d tie S¥S e apzfreﬁ%%asl ar%aﬁ(oﬁ"nogl i e@nﬁ#x}%ﬂqé@% o renove the fine
parti cl es.(dimglifg )Maidaad R Girdidigdd, tWieldlt edeonevewenitaimndhettaur f ace

potential of the fine particles is changed, preferably into the sane
polarity avemredil ofleamdng &idifi-el enents, to elimnate the electrostatic

attraggive for %%cg‘:tai ’l%lng;etc‘&%‘%{}‘itr{be it M€ @fe Bpbidtemy st em el enent s,
e ctrica

preferably to produce repul sive force between the fine particles
and the syftfamieneyenits theo ultatapunre 3@ famsyRIkY d¥steammH&ddemAfed with

ease. Wiile in this state, ultrapure water s for, examl e s Hakgpgdo flow
through t RE &Pt BAAREHESHRY edisgéﬁcéarmgeeat%de ife parti cﬁﬂeez Cfcromtﬁ%a syst em

t 0 outsi de4mACGRbH1AY dee itrad 1R ®eerhdrtesidd .onEspeeiefldye int hbewhebe or

appropriate part of the ultrapure water supply system can be c|eaned
sati sf act ofi ey newly dhgteldiese ulATapure ‘Wagtpep%fé‘f/pxﬂlé’ tsélsrs{%'}'t & e set-up

time of a,newty k‘%ﬁtﬁ;‘l lt%‘l'fy.sﬁrm%mre.qu%.%e@:tf‘?ﬁertt?é)%st%nﬁ\ﬁ;@rpﬁd@ldeo. the
i nverition, “by TRK| 0 fhe fi ne particles contact with the cleani napl iquid
the surfaaetpaperei satefr meetinge thar regudg emen e idharfyed Wi @Afod i | .

of “base. oRssfr PRBLENTONERs SOt ALsN AT st B Bl ol SRR o
changi ng ¢he sdchasqueet edpadlleobft Bhofiteming the set-up time.
A cleaning method is also known in which, when a
20 filtration membrane constituting the ultrapure water
production apparatus is manufactured or attached to the
apparatus, the filtration membrane is cleaned using
ultrapure water to an extent such that the resistivity and
TOC of the ultrapure water fall within respective allowable
25 ranges. With this method using ultrapure water, fine

particles that affect the resistivity or TOC can be removed,

but it is probable that other kinds of fine particles are

not satisfactorily removed.

30 Disclosure of the Invention

An object of the present invention is to provide a
cleaning method capable of satisfactorily cleaning an

ultrapure water supply system and component elements




5 particles. Were a | owconcentration solution is used for the cleaning,
the constituent of the solution remaining in the cleaned system that is,

the base or the surfactant, is small in quantity. As a consequence, there
is a small possibility that the TOC of ultrapure water popeadtsser2003 he
system after the cleaning will increase due to the residual constituent of

the solution. Also, in cases where additional cleaning (rinsing) is
performed using ultrapure 10 water, faqry exanple, to renove the residual
constituent of the solution, the cleaning time nmay be short in length, thus
permtting the systemcl eaning as a whole, which includes the cleaning by
means of the ¢leaping Liguid (solution) and the cleaning (rinsing) by nmeans
of the ufdﬁr%fgd’i‘é%a%'fg?r}oqq‘gflt%e‘cpnpl eted in a short period of tine. In the
step (b) of the puglwr iRdoBRBIOALEEMsent MBeRBS Greaddst hOodledding eetBed Yor on or
surfactant, which was made to 15 contact with the fine particles, is nerely
di schar gettafiingnatt leestupart apaneulirapuse waipp bypply syssem hayings rangirapure water

Alternatively, after the solution is dischar ul t r. t f

Finei ng. PEdutfiod ety redreeify Gysednl of i Hontenite TR g A Risflee’ ole

di schay gekahin@théth6d BY Heephcbnt duiientioie chapaidiahe epd of:N@) tomadting dédnimpur e
wat er. According to the (gresent invention, preferably in the 28 Qct ober

2003 - 6 liquideprepared bioadding Pasen surastant 08 gpd i AMEAVate] OF Werapurgavaeh ith es i s
changed hut _al $0 phys} gal i i i i hi s
or of or r ooy SRR St GBS iy 3B St bBfep) RS b porerfat 1
changed %@ fing paftichds preseat ¢n tHeeat déBC paroof aiel witrapure avdtérvampplyr systeas tand gb)

bet ween the fine tgarticle_s and the cgqr;gonent | ements of the B!txrﬁ&puge

wat er sugincharging thenfise pagiclss dtame theat deast parkef the BlirapptraWatet BPPREIETH Y he

t wo, ySsi o force is applied to the fine 10 particles, whereby the fine

particles can be renoved nore easily. Preferably, in the step (a), the
basi ¢ sol uti orFimg partieles oh ubé atiraphireswatensupply sysgeroaaseetcasionallywba bhasgesh t he

at least part of.  the yltrapure water .s |y '.syst.em at | aw 15 velocity
of 0.5 m"%}gb elegtrisity n#s%ﬁ.sgﬁjé%i’ﬂﬁeﬂﬁalt ‘gfpgur‘f%sc}’ﬁil eﬁ']i‘eeaalglﬁ‘[?ﬁdf‘ eRe ?l?ev\hnen t he
basi ¢ sOlgytdP Pihat HEISAEMS LobtialtingUhé Satahithé FiavPaitioled udhert e tiRysisRm the
solution contacts wth the fine particles in the systemand, in addition,

appl i es physintsatud tor dectrdstatiotairactive foras agtingnbstvern theesystempslemenss apddhg j ne

ti Al t tively. (ip t t it he; basi i th
St ut on o Tel e ke, At BorRRe U on bareihy B SogBR HispRltpglo e
ul trapur %hé/\gx%%nt $MRATYN, IS i face PoRnEal dftith©finé partipleb ichaniéd) peetedablyaifp i t ude
vi bration. 25 According to this preferred enbodinent, the solution contacts

with t he the semepaelarity asthahof te sytemeslementscivaglypinatere slactrastatic atkptya|
o r and i e heats ; . OrEht
tranani + 240 s ipREideR e PR B e, if el el Efthefls, bierRBly o BRabze

the 30 remeudlal efpulsivee fordeebaraeén tHeelneCpditities mid thet SetenPelefnenbkby that hiee basi c
solution is an aqueous solutjon of anmonia or amonium salt, or an aqueous

sol ut3%n fe particigsi capbe IPmAyash With gese. QVhide 1 thisstate.gHirapirg HaksuloT £¥3MPFon
28 Cctob 8 2088 to flow through the system, thereby to discharge the fine particles from the

system to outside. According to the present invention, therefore, the whole or appropriate

part of the ultrapure water supply system can be cleaned satisfactorily in a short time.

Also, it is possible to shorten the set-up time of a newly installed system.




of ammoni a or amoni um salt and an aqueous sol ution of al kali netal

hydr oxi de. Alternatively, the basic solution nay be pure water or ultrapure
water in which alkaline gas is dissolved. 5 The basic solution used in this
preferred enbodi ment can change the surface potential o0$8 @bkl 2g3articles
wi thout fail, thus facilitating the renoval of the fine particles. 10 Brief
Description of the Drawings FIG 1 is a schematic di agram show ng an
ultrapure water supply systemaccordifg to one enbodi ment of the preset
invention; FIG 2~is a chart showi ng surface potentials of fine 15
particle-constituting substances and systemconstituting materials as a

function of pH FEIG is a chart show he nunber of fine,particles in
ul trapure yva{RE‘For@l'é‘gdoi%PF ﬁvﬂgl%g{’éma&ms@)gtf[@ﬁ]p@aécg% Wél?ac&gv 1@ qlgﬁgetaplgﬁ of the
flow Vel:i] i e QfiaBe SbERAMIING thd itk ShrAfled|SACbd thahf&l SMAGETAE! @agy, RYen I G 4
is a schematic diagram showi ng an ultrapure water supply system according
to a wothki sodutEmaloidaningf liquid) psesls bas ailaweeariceriration®f basesora syjfaghmt.sHi§wi ng

ti me-based.changes .in the. nunbgr  of. fine i j I re

wat er aﬁfﬁ‘('ﬂ‘m Fyr P%?dg%eaﬁpﬁagég%{[ﬂ’a' S&E% rﬂgaﬁhgflgl\r}g%fel%( gﬁrljpffcze %‘#‘?‘i‘wt"tﬁe&‘% IEHe?lgni ng of
the gl tpARLES WALRE a IGRRbMceRMEHTEOlIMiCR isbused fér e afaniigp en@nbtituentoes ed
changes in the TOC in the ultrapure water accqording to the exanples and 30

t he conthersalitiva remainiiigdn st deancd systemathahis, B bapeonihe supastantysisgrallsinnpl y
system _and. Fl 7.1 a ] i . i Reyiher of
fine pa?‘fa}nglfyesglsr? ?%gecﬁleg‘?eag%rr % %@gll C (E:r%?lg?}ﬁglqt m%gp%gtso oﬂblgtrr&%g?m g _to
exanpl eprodtckddn elggyarent aftee tiexcdeqming will increnseauelte die resjdudl canstitient af then
menbrane. Best Mdde of Carrying. out the lnventiqQn 5 %cl %ani. ng(% HE'[ hod
accor di FRjUERN- ofdsoe HheRSEHBRETCAddftipnalcleaning "i"?ﬁ‘/‘éﬁatlf BAIGENGCY YRng, RGPS t er
desgpi b i renc ' i LdnTRieNQ6arg tifties
enbggi nglg{e i fé)pggép ﬁgﬁﬂ)t %@ﬁ%ﬁﬁ%&%@ ?ﬁgtl%gg?%pglr%aég!%%ﬁ (syst en% clor(;ponent
el ement mh9 bsuhbrt asleagth thus atinattingethb systen clehniag asktwhobe vhiclainshudssihsl v

system An ultrapure ter supply.sysieml to.which. the cleaning nethod is
appl i edCIie?fEP&liﬁé ,eaﬁ%Ogﬁ’ﬁ\&#apwgﬁ%‘é}‘f%ﬁ“&ﬂnm’@rtgﬁﬁ‘eénWﬁRBPSIBE)gWu %? Snth
appar at 43 (IHEGABARYr, RYTR WRipiéted on AN HOHCHIrRIA SPHAEAT HSiheZstéP(b)OSL dieni Ng
ultrapure water fromprimary pure water 10. The prinmary pure water 10 is

obt ai neprefdrmed exzdphent, the besis spintjon antheesobitiontar suractant; whish ¥asgadsstios

menmfyr.ane, .then. treating the water b sing ani-on d [,on resins

in drdefonta it rtﬁ%fv‘egwfﬁcjs ilﬁgmffrﬁg' aﬁflégg?aﬂ P%umg?]tpeau?%\i?g%s g%%o%g %@P@

menbr angystehiefo lekAmpler EAMEhRTvely, AHUE theOsblaRiRisadisttharzed s ukt@pmecieaddr fdrr ough

an ultrapure water supply passage 6a to a cl eani .n? apparatus 4a arranged at
&

a poi nt rigsing iuidrodnced ntoaharsystaar and thep dhe: fine pritigies Asa discharged frome Hiss

obj ects system to outside together with the rinsing ultrapure water.

According to the present invention, preferably in the




25 to be cl eaned, such as sem conductors, by using the ultrapure water
supplied fromthe ultrapure water production apparatus 2. Nanely, the
ultrapure water supply system 1 of this enbodinment is suited for supplying
ultrapure water used in sem conductor manufacturing procegctsier Pbes

ul trapure water production apparatus (secondary pure water production
apparatus) 2 has a tank 21 for storing-tkhe-primary pure water 10. The tank
21 is connected via an ultrapure water return passage 6b to the 28

Oct ober 2003tepd(a)¢! pavi egigppreasusfdaeapotbetpailnbf4tbe fdeeso that the
part of the ultrapure water which was_not used by the cleaning.apparatus 4a
may return PBrthe ?ﬁnkSZQPaPﬁeghBUEI?}ﬁﬁupeyﬁéFéi %Pﬁﬁﬁcfﬁoﬁpgﬁbgﬁaias 2,
the 5 pure er:(th i pure water 10 and the ultrapure water
returned frgﬁ%t éﬁéoﬁﬁ?ﬁﬁgg ¥t'Jse) inthe tank 21 is fed by the action of a
punp 22 to a healnekbhangeef@freficembofitment er withpthat @rgfaseadj ust ed, and

then to _an ultravio] et oxj dation devjce, 2a rgani t E L

r enoved roﬂ?*fﬁ’étbﬁi eo%{:(%?. ’Ef:ﬁ?t?l%’l:{,:l?ﬁ%s pﬁggﬁ%ﬁeggi égt ?ga%gém?ﬁag% i on
exchange reghd &puRErdédtandct hetrsebieet edrt® actingl beteatnethei fiina
ultrafiltration menbrane device 2b where fine particles are renpved from

the pure wepartiches edyd pklaeluePMRORER | apLPBeNRE P nBlREi HYTI3PYESI VRIS
requi renent%%pé%ﬁ@é}&c%gm SET €5 ?ﬁf@d@é‘ﬁé%c%@i@@ﬂ%éﬁuﬁs?Vé’%@r@é‘ssage

bypassing t ange resin tower 24. The ultrapure water is supplied
fromthe ulbetpesr tvind etwe) oolursical appecat s ppbiedetel thai Hgn@ppar at us

4a 20 at the point 4 of use through the ultrapure t ge 6a;
part oft0t hepft‘ﬂp‘ﬂ%tlp%ﬁe YREESPY sttﬂfs%%?/ Q%E%c?:g%%i%%\@a%%a’?a ﬁ%é!%\hp@?%ét he
unused ultrgpyig water is returned to the tank 21 of the.ultrapure water

production apparatus 2 through the ultrapure water return lgassage 6h. 25
The ul trapure wlrefemaklnt thethpister ) usEn$ PIHHF B BYE LR V25t Gt er

at the poi Nl ¢ fodiSe A4 2 {4 PR AL R SXPLA M AN S GP Uetks W T SUPPI Y

systemin nore eac e passages 6a and 6b basically conprises a
pi pe and nmEpeddicipaiet ooff dite Wl tprAmIrg ofatter sepREs SYRtED af erflRWices
arranged in the mddle t;l_gre/of. The qoi(ﬁes éeocassages) 6a and. 6b nay be made
of anylfmt Sf4HCHE RGO o RPN 1 t5 of the material used are not

eluted fromthe RiRaKidy &3 heil tyrdREersdteambod inkh € twitenr @00Dasild For
exanpl e, the pipes 6a and 6b may be nade of PVC (polglvi n,é/l chl orihlee), PPS
( pol yphenylssdartsiary iqte)thep\ar ytian ahaudant ant 1ohqwe) thygyoh the

(fiber-rei @&Q!tce‘?rﬁ FUr?eStéofa] £ 15 ddrftdAfd ypraetind enardesddtainal kil Vi nyl

ether 5 copol’yier’), stainless steel, etc. The cleani.ng nethod according to
this enmboditmentsyatdm emdowrdesttiitien, Brpldesamhisimahdeice dharets

gl)(rarggiré tt htel'xuusI tprr%?!l%rt%nvg\/att e SUPRI Y. S §le B4 rbtairqpiecqeasb.ove’ or a
Alternatively, in the step (a), with the basic

solution or the solution of surfactant kept in contact with

the at least part of the ultrapure water supply system, the
solution is applied with small-amplitude vibration.

25 According to this preferred embodiment, the solution
contacts with the fine particles in the system and changes
the surface potential thereof, and in addition, small-
amplitude vibration of the solution is transmitted to the
fine particles to apply physical force thereto, whereby the

30 removal of the fine particles can be promoted.

Preferably, the basic solution is an aqueous solution

of ammonia or ammonium salt, or an aqueous solution of

alkali metal hydroxide, or a mixture of an aqueous solution




10 el ement thereof (e.g., filtration nmenbrane), and is characterized in
that the surface potential of fine particles present in the systemis
changed to facilitate the renmoval of the fine particles. First, the
principle of renmoval of fine particles 15 enpl oyed in tbgOetoban2oag net hod
will be explained. Primarily due to the flow of liquid (pure water,
ultrapure water, cleaning liquid, etc. within the ultrapure water supply
system 1, the systemelenents 2a, 2b, 4a, 6a, 6b, 21 tqo 24 and 30 are

char ged Wokhagheatiai 6t yndniut skdd Rinde aBaPEUERS SAUddh&@tsystem 1 are
charged with electricity. The pol ari . it : e Laes

pot ent i al adkadphemetad BXPFP5PQ§'aréi%éﬁsggﬁggggénggﬁtggﬁighggg?operties, pH
in parti cgg r GOPugFew%itq&Li dr Whereaureheapetarint wharh reddreilinge 988 t he
surface 2 goPen ral of the systemelenents nade of materials such as PVC
are not sashdassbyvddpendent on the properties of the liquid. The

rel ati onship befween the s nt:i.al e ittt e @ dimeuitd i S

i 11 usttated inTEchaf}cFFE#hgﬁgﬁo%gg Oagufpgggpéotqntials of four kinds of
subst anceg g0BakhHt ithe khefhicee ppaenitdlads odndhef fine parddcdesSmat eri al s
constituting the systemel enents, .as.a_functi t-h hal urface

pot ent i al withpetnfaddredhby §ﬁcéﬂéE?F&BﬁbE§Fi%%ﬁ% @JCS?gEgF %%8% - 11

| i ght scat%ggkggegeasurenent met hod with the pH varied as indicated by

i ndi vi duaP®farks“Pn FIG 2. In FIG 2, the solid lines indicate the surface
potential -pH characteristics of the respective fine 5 particle-constituting
subst ances and the dashed _|ineg,indi he surface potenti al - pH
charéHierP§?P€sD8F°Fﬁ8t 8§p8§t?9§ g?%%%%?%onstituting materials. The marks
of rhombus ( F1g.tni aRgke schematicsqiageam shoaiddiancVdtEaPPIén the solid

| i nes correspond respectively to silica, (S , | Lden 03),
polystylewetbat§%PPWSLFY§ﬁG“%PFF85ﬂlH§tF&t@g%)§m§%§%ﬂ€HtTﬁg(ﬁé%ks of

asteri sk * n Lh¢kient ) on the dashed lines correspond to PVC and
PVDF, resgé&‘#\‘}% g.ngké%ghg\(im in FIG 2, where the |i c&q:ld has A A4 val ue 15
atlf o) e

smal | er than "FiGand tisua shewd seeWisguSUEERCy &Ot& thésurface

potentials of fine particles _co i byund s ,emﬂdaﬁg&équShgand Si 3N4
t ake 3B uB8TELGLE~F nﬁ%ﬁ%u%%néogﬁkf&éhsgfueg. ahere the liquid has a pH

val ue | ar ggkelrhans" 4s andusleaddnaloifalptni ty, the fine particle 20

constituting S%?%{agcﬁi géé%ag%g% 5%%n%y%%%p%uwgg?ﬂdfmf&ne particles

in ultrapure water used in rinsing after system cleaning,

as a function of the flow velocity of a cleaning liguid

20 used in the system cleaning;
FIG. 4 is a schematic diagram showing an ultrapure

water supply system according to a working example of the

present invention;
FIG. 5 is a graph showing time-based changes in the

25 number of fine particles in the ultrapure water according

to examples and a comparative example after the cleaning of

the ultrapure water supply system;
FIG. 6 is a graph showing time-based changes in the

TOC in the ultrapure water according to the examples and

30 the comparative example after the cleaning of the ultrapure

water supply system; and
FIG. 7 is a graph showing time-based changes in the

number of fine particles in the ultrapure water according




On the other hand, the systemelenments constituted by PVC or PVDF show
negative surface potentials throughout the whole pH range, regardl ess of
the pH of the liquid. The above fact indicates that in a certain situation,
25 the surface potentials of the systemelenments and thosgoefobehgodd ne
particles have opposite polarities, and in this case, the fine particles
remain stuck on the surfaces of the systgem el enents due to electrostatic
attractive force produced between the systemelenents and the fine
particles. 30 e@%‘ﬁ?ﬁ@sn%ntdo a Rmpaaating Bidrd eofafitis i adiewning af

al kaline liquid, Tor exanple, is made to contact with the fine particles in
t he syst emat didggatiivel meoaage -t he fine particles so that the surface
potentials of the fine 28 Cctober 2003 _ 12 particles may be of the
sane polarity as those of the systemelenents, thereby elimnating the

el ect r ost alglaG taMoldaC bifV €afr@fydfgaduitnghecTuwenttilom fi ne particles and the

system el enents or producing electrostatic repul sive far.ce b en the
two. As5a resul B clkaningemgihodc PESOZEH e 82 SNy el“@r?gf}gﬁnfir %nt}t%ﬁlg system
In the Cleg%hggnqeéﬂggn??§ﬁdw9 1t B8 RR¥E nRFitRE Rledcravelaeanithg |iquid

av

(chem cal) I'ng e effect or changing the surface potential is used. As
a cl eani ngrkefeguiedckatongh@é0dsawhngs .ef fect, basic solution is preferred.

The basic sol utjon to be used is not parti | i ted th
oruti on 15 sol BBPecRRanatE, nahiofne abeacaSpeiner (E apRiged 8 1he

predet er m pedah3ngeorakfleMtoReeber abpyrhe (aysagmecompeaknti edesendnmoni a
or anmmonium salt, for exanple.w 15 Other preferred basic sol utions include
an aquebussyehugson §ﬁ1$§9ﬁa8PkVP§PﬁéﬁPdnPgoﬁBoHiﬁrBPqutVﬁﬁﬁﬁyﬁg ¥i um
salt, an aggggga solution of tetranethyl ammoni um hydroxi de (TMAH), and an
aqueous so ron"of a netal hydroxi de such as sodi um hydroxi de or potassium
hydr oxi de. The hasuittsepureowatey 20palveskstetellytBewbBchi §B& by

di ssolving an al kalin s.such_as mni S i pure teg. e pH
and.concenFFSFPbﬁgoFegﬂggbé§i3pgg%ﬁ?rgﬁg%§gggété?nghggﬁp??ng?%élFy %ﬂ or der
"that the bastgapalut vaBefByrbauetsshi apparatyssyseeondhegnpngecupabrl ity -
and at the same 25 tine that the residual constituent of the,solution in

t he syt enpraguptiepafPParatufe 3a§@ronFﬁénéHEeBEgrQBPEFiHﬁtSF gﬁﬂﬂnia or
sodi um hydpaxhdey plgePibEBE’ 261 Iné Srifady (Sudd watef crably, to 9 to 11
30 The concernitration of the aqueous solution of ammonia for cleaning the
systemis sbtalned,tfoB06xagple . pp¥f pagbipg rawavwphfgetBroyghtd 100 ny/ L.
The concentration of the agueous_sol uiion LU y -deof QL g €eani ng
the 28 CE?885?8266§°§li38em H8n80! YhLR £ 0L 2828 uphBYdaeideyf QEi kY

anion and cation exchange resins in order, and further

20 passing the water through a reverse osmosis membrane.

The ultrapure water production apparatus 2 is
connected through an ultrapure water supply passage 6a to a
cleaning apparatus 4a arranged at a point 4 of use of
ultrapure water. The cleaning apparatus 4a cleans objects

25 to be cleaned, such as semiconductors, by using the
ultrapure water supplied from the ultrapure water
production apparatus 2. Namely, the ultrapure water supply
system 1 of this embodiment is suited for supplying
ultrapure water used in semiconductor manufacturing process.

30 The ultrapure water production apparatus (secondary
pure water production apparatus) 2 has a tank 21 for
storing the primary pure water 10. The tank 21 is

connected via an ultrapure water return passage 6b to the




systemis set to 0.01 to 4000 ng/L, preferably, to a range of 0.4 to 40
ng/ L. The concentration of the aqueous solution of ammonia for cleaning the
filtration nmenbrane is set to 20 to 5 2000 ny/L, preferably, to a range of
100 to 1000 ng/L, and the concentration of the aqueous sgd OtfoB& Mfo3s0di um
hydroxi de for cleaning the filtration nmenbrane is set to 0.4 to 10, 000
ng/ L, preferably, to a range of 100 to 19000 ng/L. 10 The concentration of

t he agqueous solution of TMAH may be 10 to 100 ppm preferably, 40 to 60
ppm In theasand ddpahasis &oldd ive guained df wessd vibmt arhel kal i ne

gas in ultrapure water, anmonia gas, for exanple, is intéf}g‘}m dinto the
system so et tofe the 9 LRARIF it Sfe SR H%ﬁa DO 4R ant” an ammoni a

concentr at icﬁ,%afnq.gly %%p\@rta}ydg the r@y)\&%trlﬁg-pqq iMee redygesz1 .The concentration

of the ammonia ¢ e used Is not particularly limted and may be about
5 to 1000 ppm e thel uitirapuies watizes privsluatiinn agpakAtishe? 20018 trapure

wat er supply system 1l of FIG, 1 is cleaned usi r | d basic
sol uti oh a®uhfe WateZni(Fe iPFHMRTFRYRS waadcc“alreal%n%rnfi%{ﬁdﬁ& gf ﬁi ch the
pH and thew%‘%%ci:e%ﬁ:%trjn% Freradines iR nth Admnse S msthe falk 2 tisin the
af orenenti oned respective preferred ranges, is 25 intrcﬁ{juced i

réto t he tank
21. Al'terndeidvdlyy the eadiionsffi a oompe % a jfeqfy ¥ 9ate Tasesf

storing the primar 10 o, 4-he+dd ' 3 &t edo rat urned fromthe
poi nt  of ug&e & e&%@%e\gﬁét%ree sheadtc_’lhlg;ani ng liquid 8 within the tank. 30

Subsequent hy t raftilbawitn @ xdd adridinn aey idet 12zp whe ngatazrgasn ire dadttiedh 4Fat h whi ch

starts fromthe ultrapure water prqductign ara a t hpough the
passagtd 6arefeyedoifFemy the @é’é’eaﬁ'@%ﬁ?e pggggégr%%ﬁgnéuét ﬁrgﬁért ggt he 28

Qct ober 20Q3eathd Yht BAPYLS \WBHaneOHegtiinor oaearsat umd titeme cl eani ng
liquid 8 is caused to circulate through the system 1 once qr, repeatedly for

several hosubjegtefetablay finad taeathedits in @y MILTAIHGTAH0R basi c

solution as the cleaning |i,qui 5 d; A6 11 1fd O e i@ ddh & x@m cul at i on
path, wher W%Fﬁgebgg?’&%golzg)t %’%ﬁ%orﬂ%s?? Wi th the individual parts of the

system 1, thal puse Waeepynhazebyherodacisg Ndigapr® wHerumeeding et

oxi dation device 2a, the ultrafiltragiqon devjc h ' nnecti ng
t hese Hevi @8811i4Nd TeAYLITLESR s 6‘[(51'1%kghdg6bFegﬁ§Q8F%aﬁu@h£§2 ggvi ces and

pi pes. Durizngokle @l 89paRe pakeadeowyypelsedinigy tofe tive @xedringg Iegdnd 8 is
set to 0.5 sec or higher, preferably, to a value falling within a range
of 0.75 tot2werml4ec. FIG 3 shows the relationship between the flow

The ultrapure water is supplied from the ultrapure
watér production apparatus 2 to the cleaning apparatus 4a
20 at the point 4 of use through the ultrapure water supply
passage 6a; part of the ultrapure water is used by the
cleaning apparatus while the unused ultrapure water is
returned to the tank 21 of the ultrapure water production
apparatus 2 through the ultrapure water return passage 6b.
25 The ultrapure water used at the point 4 of use is collected
as wastewater at the point 4 of use and is treated.
To explain the ultrapure water supply system in more
detail, each of the passages 6a and 6b basically comprises
a pipe and may include a tank, a pump, joints, valves and
30 other devices arranged in the middle thereof.
The pipes (passages) 6a and 6b may be made of any

material insofar as the constituents of the material used

are not eluted from the pipes into the ultrapure water.




15 velocity of the cleaning liquid and the nunber of fine particles
contained in ultrapure water used for rinsing after the systemcleaning. To
obtain a flow velocity-fine particle count curve as showmn in FIG 3,, the
nunber of fine particles was neasured after the cleani ngg bcopef20wss caused
20 to flow at each of flow velocities of 0.25, 0.75, 1.5 and 2 nisec, as
indicated by the mark in FIG 3. Specihbically, as in the case of the fine
particle count nmeasurenent perfornmed in Exanple 1 described |ater, rinsing
was carri | OW t 54 egni ye MR ©f BICthe cl eaning
l'i quid, aﬁlat)%xné{nfﬂalpé;'e %%ﬁﬁ%%?fl% after the start_of the rinsing, the
ul trapure (watlervinged dhorontivie ki MRS pekypher enari¥fidel e FRF neans of a

filter. Then, the nunper of.fine parti s, £.aRpe il b
count ed udiBPGYY HEHHASR? e%‘egcltorrolhe 'crfgés%o(péel.@%%e%#%@?&r oén%%té%g' t he
cl eani ng effac qtt Hatad R oM tHY ltdire eV Med maed 1y 10. 2yl setthérs not  of

satisfactorily level, and the cleaning effect does not significantly
i nprove amPPedTEIeEs Jalshssinlessushiesd atetf f |1 ow vel ocity exceeding 2.0

misec. 28 Oclgher 200 g Teerflf Udidiilihg & PIal Iebdatin Ohudie 1 ow
velocity is considere 0%be 0.5 to 2.0 msec. In the case of cleani ng a
filtrati omeren @escyddtledas the ultrafiltrati on nenbrane, the flow velocity

of the 5 cleaning liquid is s to.0.5 t 5 m,seg,. r agl D to
2.0 msec. As tTHE SH&EANRY I"ﬁ‘%&ﬁod'l g5 &5 %Jsz,feotf 0 olvvng{ ﬁ{h(;%ug t%t?@%%stem 1
in this mgarek, sup@1y e3@ites,! a@Unént i6EEs dbdive ,C@t actconipdneitne
particles in the system1, so that the 10 polarity qf the surface potenti al
of tHeOfi edepenti theseokarged -f.r Slfd&tdiore MeRbrager)iv@nthilSe t he negative

pol ari ty of Lhe 3y (ace kAl heOlsurPackOPRARRAI AL saeRSt I Luting { he
system el enents remai ns e sane. Consequently, the surface potential of
the fine patticles bresantt e sheesysitem tip shanigedsof Fecigditadei al of the

system el enents, with th re%ult tha%.t e electrostatic attractive force
acting beth€efefry¥adi R& %&et ¢PESPEAYCNESsyst em el enents is el ininated or
el ectrical repghsiye kaECprischprdueed rgiowadn ofhéihenparatcilelses and t he
system 20 elenents, facilitating the renoval _.of the fine %arti cles fromthe

surf dces efmpihyedydneithel @H@ﬁf’é?gF{E‘Pt‘:ﬁéfi, widd PF’O\?VXBfla_llﬂg cleaning liquid 8
appli es physi cglifglgy! QubNof kRE Pabll Bke3dgbhs (Bakbngalbreasi er to
renove the fine particfes. Nanely, the flow of the cleaning liquid 8 makes
25 it possailbraparenakesrit céesnéngt digupdr acécti)n¥wiphini &hés adhering to

th f f th t I t f i l'iquid
5wl oh DHLEEBEHEE, MEYFE, BUPBAE oGP tPlpdar bUEy “VRFaUgR RE"Cyetam 17

di schar gedaf rgm 3@na bhowopppeahoBoshgenyhatrgellewdyht edettrAtitiii s tine,
the fine particles separated fromthe system el emen#s and }glont ai,ned in the
cl eaithg Bhdupdisg AiBedPasharded LRsAfehEneySYSRPR o356t SPAEIPSget her with

o subj oot B BT E TS e ot B ek ae1 6 catl on oxchange resin.
for exgnpberface potegtial o¥ the fine particles are heavily g '
dependent on the properties, pH in particular, of the

liquid, whereas the polarity and magnitude of the surface
25 potential of the system elements made of materials such as
PVC are not so heavily dependent on the properties of the
liquid.
The relationship between the surface potential and the
pH of the liquid is illustrated in FIG. 2. FIG. 2 shows
30 surface potentials of four kinds of substances constituting
the fine particles and of two kinds of materials

constituting the system elements, as a function of the pH.

The surface potentials were measured by an electrophoretic




According to the system cl eani ng net hod descri bed above, even in the case
where the base or basic salt 5 contained in the cleaning liquid 8 has a | ow
concentration of, for exanple, several tens of ng/L, the cleaning liquid 8
can produce a satisfactory effect of separating/renovingghsididt®003
particles. If necessary, after the cleaning using the cleaning liquid 8,
ultrapure water is introduced into 10 4 hel system 1 to renove the residual
constituent of the solution in the system In the case where the cl eaning
liquid 8 usedghfSs@ato¥ringcashtatremsntontyhadswakh aheupH ohrtibd basic
constituent of the cleaning liquid 8 remains_in the.system!, and this 15
makes it pokdfbrated Elﬁoﬁlgh"% Ba¢| BarkAgiRi FECf of-renmoving the residual
constituent, whepgbyrghesoveralboslgan s OpRaELRE BAE! LERACHSI Ng the
cleaning liquid and the ultrapure water can be conpleted in a short tine.
Thus, wher epdtentddl gpiirehandetesippigs sgEt thel réspacthiye2finastal | ed, only

a short set-up ti is required. Also, in the supseqyen roducti on of

ul trapuPe ﬂ%ﬁéﬁ%c ?ﬁﬁ?ﬂﬁﬁi&ﬁ ﬁ?ﬁ:%Y??F%%?%%I%néogﬁﬁeaggé?g g%ﬁ%?ituent can
be suppressgifli&ord rifaIténerd Ge t Het Pl LV epRNEhaPadtietisyios dhethdtrapure
wat er produced. 25 There are no particular restrictions on the tenperature
of the cl efIREILijE GBS teMtconyil tweindimateriglew ofhe Marishpt
capability, at yre he 4Gl e 'dg% I Ciglh Ay 5800k d-gest @3bby be as
hi gh as posl:sr%dt?)fbe&s\?vi ?h gﬁ%ﬁ %EsEcAﬁ) 't%g t ée ((fg?;ltar esl stgncett‘grrper atures
30 of the pard sandl dijress constedpandgresmpeat ivelyreo wat Bicauppie)syst em 1
are not exceeded, and nore specifically, _is.s 20 .t0.100C For exanpl e,
when cfanididming 2‘]’3{@&5 or98§¥?£¥n{%?%n%ﬁ%§xn§g§£8fa 9&%%@7?38 a heat

resi stance pnj t48 t&t@IEN, $003rhe arkLroeraitscisk ekoutndS€irthe (@)
tenperature of the cleaning liquid 8 is set to approximately 40C, and for
t he systemosr thesidaghddeddmes g efP It hRY e HOHE ¢ esi st ance

t enper at ur f C, the tenperature of the cleaning 5 liquid is set
to a val ue%ﬁ%tp a&g}g’teer]f than 75 to 80C. In the case of the systemor system
el enent s nade ofAsstshiowresin $tlskl ,2,t hdhegleediieng dquwjid chashasoH eipdareat ure i s
adj usted to approximately ,100 be used. Wil e the cleaning net.hod
accor dthg 8 Lo ment af’g %e‘gh&”’&&ﬁari ﬁ\?e%ﬁaolnltﬁasorbgeéecrri{%&ggdri bed,
it is to beneolsedrhkal JdieieSeniod FeR ipditrtis kgl ddnBtiathted tbye

f oregoi ng enbodi nent al one and nay be nodified in various wags. For

exanpl e, t §dldcan agduaing.ePSdu@sidy Sdplt et UBLYEF Rl P hrithd et hod

of the presgnl iGueybhong.s RABLLCEnLS10ghib! Ahted bl VAuaneashewn in FIG

1, and it s nof essential t the ultrdpure water supply system be
const r uct edthanch 7t'handt Iskowlst edfnald midyer thiei Fdinsapardtialeed at t he point
of use s returned. . to the ultrapure water 20 .pro j . Al so, a
rever dosﬁ8§F§l§§ﬁﬁP§n§u&5t8f’ﬁ§rs ?’ﬁvter gﬁgg%l%vgﬁéﬁa%%o%%%&%%?ﬁ'ﬂG 1,
may be inconpehat edhapphapdi,attely siystent ke ementapton stattert edr dgu@vicon
apparatus 2. Further, the heat exchanger 23 and the .ion exchgn%i1 resin
tower 24, 8FpBYPFn§hPH PeEative,sUrigChoPOtRfitdFds T USROPEMEEnponent

el enents. f,4Repfiorgagag eabaduiest, okhenel paN0RY thiequiiguiis.ci rcul at ed
once or repeat edPy through the ultrapure water supply systemso as to
contact with fiBbepabpiel Egcitndndécehessbagmint Be o adRafditHgtiRB sur f ace

e R i R R A it
part thereohefflihedparthcibe bheanbpgokiigei golalétdesaniang Lhqthdsmay be
appl i ed mjEQSS?HLLéaEELLtgg%ticigscgégggk gggék on the surfaces of

the system elements due to electrostatic attractive force

produced between the system elements and the fine particles.

30 According to the cleaning method of this embodiment,
an alkaline liquid, for example, is made to contact with
the fine particles in the system to negatively charge the

fine particles so that the surface potentials of the fine




- 18 vibration caused by ultrasonic waves, for exanple. In this case, the
cleaning liquid filled in the systemcontacts with fine particles in the
system thus changing the surface potential of the fine particles, and
smal | s anplitude vibrations of the cleaning |iquid aregigdsgerbbed to the
fine particles, thus applying physical force to the fine particles. It
shoul d be noted, however, that positively -applying physical force to the
fine particles is not essential to the invention, and the cleaning liquid
10 filled j S YobetREr §hMedhsthai g¢dakr enosBecsyshem after the
systemis #%?%P§%§¥e@§§1?%rog B?Edg%%rn$ned ti%e with the cleaning liquid
filled thespstemAbbementsi stherebysehininaringhkhpr edefETPAY@hEFon that the

whol e ul trapure water _suppl st em eppnede ofnhensystem
For oxanpl SCLFRELATEr EFFPErAET LR rERBrSaD oo Lo, P2F FEC L antorns

oxi dati on devigs 2PeméhesPbpepréaueifgbblaatrobtaticorepslsing Berce
individually cleaned. In this case, the cleaning liquid is intrqduced into
a to- b& cl batieeepathe otwe he Ayt i F4Hdm a“}eocéﬁ'?eor?acz%: ‘#I%dicaqrél 7 upstream
of the to-be-cleane t 1S, di ed froma location i mediately
downst rean?%?ljf er?rgg‘g%{icf%gﬂe%ﬁ%aéf,gpﬁgr eby letting the cleaning liquid
f1 ow t hrough t hentthdectéanimg pathod| baseddonf tkauabayet PEIRFERBRE ng21 i qui d

to flow through the_ to-be-cleaned rt, 25 t to-be-cl ean may be
sinply filFhepRing 1HEuEd eg‘ﬁli‘?f&l?‘?ﬁgi Raviig gﬁ? egfggfgp(gg gx?axg&iﬁg
predeterm E&géi LhPBacd NSocbRANA NG & | Gsbd. MBS ke diesnhiargyad duiginhdwing

t o- becl eaned part. Further, with the to-be-cleaned g&rt %I ed  t h the

cl eanilog | such dan teEfetbanbagiciseldtiey be RBELSHFaTed B35 be

di schar ged, Jn this 9Ea61 paneds ved hi ibesay saem

el ement s, ?%iuﬁ&%%?@%]ﬁésﬁcﬁﬁ%ﬁﬁ%fgﬂcrrenbrgne, attached to_ the

ul trapure ¥gé esopibibict i onsappatat i, water and the opértpepzet fa3lifie system

el enments nay be detached fromthe apparatu j ln.this case, the
y 5#5%0%%‘? ,Iélg{,1 0,&%@@&991;{ Be t h |

cl eani ng | VHURER @y PHRAGEREMIRCT | sing contal ning the

ul trafiltrzati on el @ffon O£ tAnb0LS g amyoliusisply, f {0t eexample the 5
cleaning ITquid, with vibrations applied to the_ cleani n‘? | i gui dlatsi eded.
Furt has, |Othér pretenred asie oFolatkoRs atRGhEde 2R FIFROWhI 2PNy dT 0gen

gas is dissplved ] 0 Ld0or f 08 + £XATRY EBammiGyi iR 8B, as the
cl eani ng I?%u?%itifar\é{p]fglégeﬂuéé#ﬁ%“t%oerh asi c cllT eaning |i ﬂé;d. Al ternatively,
el ectrode ghad@Sesny delithen sefl tetpanethplarmepiar Naydypxide (TMAH),

t o- be-cl eaned part of the system apd w h 89 HERL &ngo & drmnged
bet ween t Har@| 2R t3PYOTT of ‘,ltJe‘P%c? i%vﬂé%g?gnlﬁﬁlﬁ)@%%%ge% t hrough the

el ectrode pl@t&siad heF ehyvt 4 s Dhanggdtbei e f dthe Haspat ertlivdiiosl maye fine
particles. ere a surfactant is used as, the, c| eanirgg#aigﬂrge ggi on
r

sur f aglantakternasivelyehs et Py 415207108t ry anmoni um sal t, or

neutral surfgaetant, of,eal boxylig @Pi:f‘aﬁwia@ watstl f anre tprpandy be used.
Al so, an ani on sur?act ant such as al kyl benzenesul fonate pay be used in

conbi nat i omoné et batsien saf tthaheasbrcentibiopraet ¢ateEH?edtant is set to
1 to 1000 ng/L,, uspally, to V. : r h&&nhance the
Pk SR o SRR Rt g

cl eaning ¥ 0 urd may be introduced fromthe outl et
of the ultgafistdatoop spsbsmnelinimgocapebilitnpand aktEre padBAge 6a.

Exar'rplz(g ! 1::Li'meCI fr?g*i n&gfrgé£é€ Jl.”c(:aor\x/\s%f{ueSHPDJ)y tcﬁfétgglution in the
system may be small.
In the case of the agueous solution of ammonia or
sodium hydroxide, the pH thereof is set to 7 to 14,
preferably, to 9 to 11.
30 The concentration of the aqueous solution of ammonia

for cleaning the system is set to 5 to 500 mg/L, preferably,
to a range of 50 to 100 mg/L. The concentration of the

aqueous solution of sodium hydroxide for cleaning the




30 An ultrapure water supply system1l as showmn in FIG 1 was newy
install ed and was cleaned in the manner descri bed bel ow. Ammoni a water was
added to the pure water in the tank 28 Cctober 2003 - 20 21 of the
ultrapure water production apparatus 2 to prepare a cl eanj [ QUhA, 8
having a concentration of 50 ng/L and a pH val ue of 10. S%I&ééqeﬂgbg? eani ng
liquid 8 was nmade to circulate at a flowyelocity of 0.75 nisec through the
5 systemfor two hours along the circulation path: ultrapure water

producti on spPRERtLS Jet ~tHGSEVCLE2400H%G) L4 B:f:ef'éfabg pafgag_ergllp &~
ultrapure water production apparatus 2. In"this case, t X cl eani ng 75 quid 8
was caused 2B G{dwe Hdund/khe bypass passage 30 bypassing the ion exchange
10 resin tower 433%9d thu€ the ion qﬁghan e resin%iomer 24 _was not

cleaned. Also, th& tEMEFRIFE Y ThetF ARRYUT | SO REEONGE AR R to 40C

by the heatfaxdiangeing khe\f £ It sy b r@se Cl sa8ed £6i2@-the cl eaning
liquid 8 the cleaning liquid 8 was di scharged fromthe. bl ow pi pe, 15 not
shown. BubSPPeMIAL . RFEERTFREY, Jift & RanRge 19F wiO | #r r RRE dvb fInt dntdhe t ank

21, and {hgnd oI Modiceddne de LTARN Seasg g oduct on

apparatus 2 was circulated thro system 0 renove e residual
const i t uenthygiroptidec Ifeanialganiong dheerfdiltinag iion tneentayateems 2@ tThe
ul trapure Wat4er Cﬁr@t? in he co sti% ent of the cleaning |liquid was then
di schar ged f ot 8 - P& EW/ iy FedeFarly. EPadudiande & d%%rtihg Capability
After the ¢oost mgyent of the cleaning liquid was 25 renoved foll owing the
system cl eaning, the system 1l was operated under nornmal conditions, and the
ul trapft e wat er Thes ceaggnégaziophefpshbst aguepusssoduslivnaloft YMAH mayes at
gi ven integya b he | t papure was neasured as to the
nunber of ?%n%épgﬁtlﬁgg p?:&c')n S?%ggggrl\g?é%t lr'%‘e’ ‘F&E)%%no obtain a change with
time in the qualnt $hef cake vlft thpubasimkt splutdoneaditad nedebgunber of fine
en am)untlgf t he uItragulrl? wat er was_ passed through a

ticles, i
P?Irtlerc,eZn%%?%‘léY‘ﬁﬁ%‘e?no? PhENBalef cfBs UL T FRURCpYPERE e @MMOB1RL 3B er 2003

- 21 dianpberegample] iLhapneroaGual 1ﬁt@-Qﬁeuﬁkstéﬁpﬁgdtﬁatt{‘ﬁefi|ter vas
counted using a scanning el ectron m croscope. The TOC was measured by an

ul tradPol et batHaR i dRF@inedi nay yhaee edt PEnvaAdRAcAndsarhanenasar ement
results afébﬁ%@ﬁfkéf$§1(¥%l§in§ @fé?fn gﬁ% 9?§9§dr£588ct9v£hfa%8g vi dual
qual ity of U a

figures represents the require rapure water use “the
poi nt of Ulee &xaegneration Sofii tine hyninoxialegamstaddedusedthe pote water in

t he tank . th stem 1 t repare .a cleanjn iqu.d 8 having a

concent rat?llga(l)lgglo(%"tﬁa%’f Lflarﬁldt%(?p%?e/aw%’é 2% ‘71‘69%}',: gnﬁotﬂég%l%%{ﬁi ng liquid 8
was circul at ed THy gl dhEng Y Seribed tie. e FBGH iodSthd) Exanple 1, to
clean_the system1l. 15 A tinme-based change in the quality of the ultrapure

wat _erzﬁr oIS IIF & M {9 SSHRRAG et YA en O ViBKC nehistt edleanetheissidie manner
as in Examie aeortiferBasid £l d eidside eashayw el &y Bk 6

First, a cleaning liquid 8, of which the pH and the
concentration are adjusted in advance so as to fall within
the aforementioned respective preferred ranges, is

25 introduced into the tank 21. Alternatively, a basic salt,
for example, is put into the tank 21 storing the primary
pure water 10 or the ultrapure water returned from the
point of use, to thereby prepare the cleaning liquid 8
within the tank.

30 Subsequently, following an ordinary ultrapure water
circulation path which starts from the ultrapure water
production apparatus 2, passes through the passage 6a, the

point 4 of use and the passage 6b, and returns to the




Exanple 3 20 An ammoni a gas inlet pipe 11 was added to the ultrapure water
supply system 1l shown in FIG 1, thereby constructing a system1 shown in
FIG 4. Ammonia gas was introduced fromthe inlet pipe 11 into the
ultrapure water supplied fromthe tank 21, to obtain a 2®&oetspappogs | i quid 8
havi ng an anmoni a concentration of 50 ng/L and a pH value of 10.5. Then, in
the sane manner as in Exanple 1, the.cheaning liquid 8 was circul ated

t hrough the system 1l to clean the system and a tine-based change in the

qual i ty ol ihedilild AR WERIa QA Gihdbatift thhe e amshrniy dmgws

measur ed. asurenment ‘results are shown in FIGS. 5 and 6. Exanple 4 An
ul trafilt satisoravesdd awe aiade left epdihrovdtoidevsystem IoilserP®003 - 22

detached from the hoysi ng and i r j S [ iquid 8 as
P BV B e e e s AT N e i

cl eani ng lind¥ind <8 a@ndir athe bhe isamldtiarems dheamegning Jliqudd 18 rati on
5 nmenbrane. Subsequently, with the ultrafiltration nbrv?%eeﬁ}taci%%ed to the
housi ny, tiise malder &oufd oxattdronedh &g & rrAatdnn h "& RWdusi g, and

t he nunber. _of. fin rLi tals i tihQivildanu el &Ff rasesed

t hrough t &5d% rsé)ﬁ'lull%t%'roa ?gﬁ%ﬁe%r ganl(rat#\j\;s rré'asdr éld by t‘ﬁle sane nethod as 10
used in Exgeplens 1] that iBhe tieapumpmed, rtdsulhestaexchanges #3r ¢her,
Conpar ati ve Exanpl.e 1 Usi_ng warm water of Gl P l4.Q4i~d, the
ul t r apur e WA&EEEV 1SS f@ﬁ%éﬂr\/\%v&c@aﬁead f%%’ Elé'tg%%cll n@éﬁerdeggci@n

Exanpl es but 0tfe %&?)efsh%@nh@%tlihfgf apiese \Gavaicesr,0dinde dhiey passagest M was
sanpl ed at the point of use to examne the water quality. The neasurenent

resul1® amadslébunand Flesn these GevdseFarhd \Pé'%anpl e 2 20 Using

ul trapure wate s.th I i Il quird, hlofiitht 103t ithe Eandng was
cleaned in thebgg%ggngr?%er%a%gglgﬁd&g#% eftl%?’ ;Hr?d t'henlytthe nunber of fgi ne
particl es 1iguti@e sulitsr spitr &owat.&r mpiseducad highere PredeE@bdyst &9 fas
neasured. The neasurenent results are sl%own 7i5nt|gl G of %%cEvaI uati on of
Exanpl es Yadugndaddipgr ¥ PERadpdS P72 As i s cléar TromFIG 5, in the
ul trapure wat eprgupBl ¥howst emeCreaaed oaghtipe belteeeinndheettilows according to
Exanmples 1 to 3, the nunber of fine particles in the ultrapure water
produed Welokdtyysfekher 6ppaaing diaaid 284 ithePUrhes 8% %ﬂP&mm e

upper -1 nit yalye (o) ;0ekone diphelardayapazsedet Foe rhasshart of
operation’ 8F “tife System fol I ow ng the conpletion of the cleani ng: Narel y,
the cl eanafigetetthedsystekbixaiphodny .t oT¢ pbbtedtd @aofhayeveigrity-fine
particle count curve as shown in FIG. 3ﬂ the number of fine
particles was measured after the cleaning liquid was caused
20 to flow at each of flow velocities of 0.25, 0.75, 1.5 and
2 m/sec, as indicated by the mark @ in FIG. 3.
Specifically, as in the case of the fine particle count
measurement performed in Example 1 described later, rinsing
was carried out following the system cleaning by means of
25 the cleaning liquid, and upon lapse of a whole day after
the start of the rinsing, the ultrapure water used for the
rinsing was sampled and filtered by means of a filter.
Then, the number of fine particles trapped on the filter
was counted using a scanning electron microscope. As seen
30 from FIG. 3, the cleaning effect obtained with the flow

velocity 0.25 m/sec is not of satisfactorily level, and the

cleaning effect does not significantly improve and becomes

almost saturated at a flow velocity exceeding 2.0 m/sec.




23 28 Cctober 2003 fine particle renoving capability. On the other hand, in
the system cl eaned by the nethod according to Conparative Exanple 1, nore

t han ei ght days were required for the nunber of fine particles in the

ul trapure water produced by the systemto drop to a | evebglmusyerbbes t he

al l owabl e upper-limt value, and thus it was found that the cleaning nethod
of Conparative Exanple 1 had poor fine pagticle renoving capability. Al so,
as seen fromFIG 6, in Exanples 1 to 3, the tine required for the TOC of

the ul trapuggcg@?ﬁqgwodgcggeﬁgrkgg $Y8L8NLEOLHEOR1LA @ellvetyl @ver than an

al | owabl e upper-11mt- value (1 ug/L) was shorter than a whol e day as

count ed frorensideredttofbeperatteon2ef. mheesystem proving that the

cl eani ng met hods_ of _ Exanpl es to 3 also_h e [ tier
renmovi ng capabi 1% yt?h%ng%% %%h%fe?ﬁ%ﬁ%fg ?nggﬁgé‘?g{’%‘v@&ﬂ%%%&i@i %gt ook
four to fivendlaystfoFilfeatddntRetiecicasethe Albeveklboney odhabhéhe

al l owabl e upper-limt value, and it was_ found that the cleani nmet hod of
Conpar abi vecIBamine® bigad pborsek gidi &- frat? ef - P RO9F%g Eﬁ‘ﬁg?ﬁgg%% Furt her,
as is clear,f I 7,40, Exanpl es 1 and 4, the nunber of fine particles
decr eased too' —éé)lr@eé\je 'QO%éré]?han 1/ mL before a whol e day passed since the
start of operatizm tHe tdieaysiemnimvidod the cieseddteifieut trowgiilee

attached thereto. Especially, in the case of Exanple. 4 h f fine
particles dROHRTH % ot TRADIMINRRE - + HiA C%I?r?_mr%g Euﬁ%hcrl sé. %{p%%te)ﬁg er
hand, in Cumarait W thxale partheidpinhertnd éyseemal | i €6 ethalt dtiot drop

bel ow 1/ nL even _after the | apse of 300 hours fromthe start of operation of
the syk@empolazd txtadhdihecorigor @otianshal % i hiPeRAHEF 675 ¢l eani ng

at | east pagia ol A%l LAY YRLGS PR Ky SYHLIB AL ek 1hd T apur e vt er

producti on apparatus cornected to a point 5 of use of ultrapure water via a
passage, C@alarsityy dfhethst eperfidfce gotooritiat i0f) e gimpenenfuiRRI Y epar ed

by addi ng base, .surfactgnt or gas t ure water e water, with
syst em el ef@RSLIFUtiRg &q}erfpy rR'/va‘;’[qe es@psplﬂe%@%se%ﬁ% ﬁ%érﬁeeb'y changi ng

surface potideduedft 1y NamArdirdfe Pasardidln dihetsd 4 astpaariclsds t he
ultrapure water supply 10 system and b) discharging the gr#]e articles
from the ahadsedde sane Folardty @safde %@C%Lﬁﬂﬁ%“s‘ﬁ t'9*%ut si de. 2.

The cl eani g%ﬁgﬁg?%gﬁg%&qsdi RE 0 tHe2irBsh1 MG A i SRk I/ptid . the

surface pot e fine particles is changed and al so physical force
is 15 appl iaedracttive fforeepactticiedetieethdhy damen Panttidesadist dheg to

clam 2, Whctth WAkl il s Pl AL Sl
vat er supphy pyodededl bethiedd teleodine @ar@ivlezeand theOdysden
20 elements, facilitating the removal of the fine particles
from the surfaces of the system elements. Further, the
flow of the cleaning liquid 8 applies physical force to the
fine particles, thus making it easier to remove the fine
particles. Namely, the flow of the cleaning liquid 8 makes
25 it possible or makes it easier to separate fine particles
adhering to the surfaces of the system elements, for
example.
The used cleaning liquid 8 which has been circulated
once or repeatedly through the system 1 is discharged from
30 a blow pipe (not shown) of the system 1. At this time, the
fine particles separated from the system elements and

contained in the cleaning liquid 8 are discharged from the

system 1 to outside together with the cleaning ligquid 8.




20 4. The cl eaning method according to claim2, wherein in said step (a)
with a basic solution or a solution of surfactant kept in _contact with the
at least part of the ultrapure water supply system the solution is appl i ed
with small anplitude vibration. 5 . The cleaning nethodagipebgl fehat 0 any
one of claims 1, 3 and 4, wherein the 25 basic solution is an aqueous

sol ution of amonia or ammoni um salt_ an aqueous sol ution of alkal

nmet al hydroxide, or a m xture of the aqueous sol ution of ammonia or

ammn! um salt and_the agueous, sol ptj on of ' XA 6. Th
(t:)l eani ng MEthdtF Yt R & g"’&ﬂﬂi"égr#e ot Sc‘sz“iér%éf r@ %\ﬁfgﬁﬁhgerggﬁyn t he go
df'iSI ¢ sol Yld Ay isr RUnRMatfi P cdl iommschadeerre simhifidr axdaatp e gas is
I ssol ved. 28 Cctober 2003 -25 7. A cleaning nethod. for cleaning at |east
9 desied

prl o et do samaraih il Ty :
us GoNnec 0 i f , .
@d:rpg‘f rﬁ%e %%s%e w?xaeg}%p@hé) pHSEe & pHdiamHI: Water via a

passage, QGﬂqﬁfqrh9s eps o assing electric current through
el ectr gde qYiEshediiih te cleantimagd Hnyldathadsneerlast GINGRIVE ey

together with the at least part qof the ulirapure te
( ysi:em and
with a sepdiatioRy samilere sevehided Pt e M )d;‘e’ eﬁw%ct#lo e g.l%tl:%q,%ltﬁ?ereby

changi ng sprface RN i2ls i fdda digy tdfdeast ) ;

e spanat inyy reemdvdasyt t
of the uItrapupg)water.supply system and 10 (b) discharging the f.inepar
particl es ttreorfiitree patrisdsts .palf BECEREaLNtr 8HGRE ﬁ&?ef’lgﬁﬁgw §¢PEmto

outsi de. /Jﬁgrﬁfgéﬁgﬁéwffﬁﬁf@’@@Vdf#?édd¥¥/J&éer is introduced into

10 the system 1 to remove the residual constituent of the

solution in the system. A |

In the case where the cleaning liquid 8 used has a low
concentration, only a small amount of the basic constituent
of the cleaning liquid 8 remains in the'system.l, and this

15 makes it possible to shorten the cleaning time.for removing
the residual constituent, whereby the overall cleaning
operation performed using the cleaning liquid 8 and the
ultrapure water can be completed in a short time. Thus,
where the ultrapure water supply system 1 is newly

20 installed, only a short set-up time is required. Also, in
the subsequent production of ultrapure water, increase of
TOC attributable to the basic constituent can be suppressed,
contributing to the improvement in quality of the ultraphre
water produced.

25 There are no particular restrictions on the
temperature of the cleaning liquid 8, but from the point of
view of cleaning capability, the temperature of the
cleaning liquid should desirably be as high as possible
within a range such that the heat resistance temperatures

30 of the parts and pipes constituting the ultrapure water
supply system 1 are not exceeded, and more specifically, is
set to 20 to 100°C. For example, when cleaning the system

or system elements made of PVC having a heat resistance
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the ion exchange resin tower 24, appearing in FIG. 1, are

25 not indispensable system component elements.

In the forgoing embodiment, the cleaning liquid is
circulated once or repeatedly through the ultrapure water
supply system so as to contact with fine particles inside
the system, thereby changing the surface potential of the

30 fine particles and also applying physical force to the fine
particles. Alternatively., with the ultrapure water supply

system or part thereof filled with the cleaning liquid, the

cleaning liquid may be applied with small-amplitude
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surface potential of the fine particles, and small-

5 amplitude vibrations of the cleaning liquid are transmitted
to the fine particles, thus applying physical force to the
fine particles. It should be noted, however, that
positively applying physical force to the fine particles is
not essential to the invention, and the cleaning liquid

10 filled in the system may be merely discharged from the
system after the system is left at rest for a predetermined
time with the cleaning liquid filled therein. '

Also, it is not essential in the present invention
" that the whole ultrapure water supply system be cleaned,

15 and part of the system, for example, the ultrafiltration
membrane device 2b, the ultraviolet oxidation device 2a,
the pipes 6a and 6b and their joints, may be individually
cleaned. In this case, the cleaning liquid is introduced
into a to-be-cleaned part of the systeﬁ from a location

20 immediately upstream of the to-be-cleaned part and is
discharged from a location immediately downstream of the
to-be-cleaned part, thereby letting the cleaning liquid
flow through the to-be-cleaned part. Instead of causing
the cleaning liquid to flow through the to-be-cleaned part,

25 the to-be-cleaned part may be simply filled with the
cleaning liquid, and after a lapse of a predetermined time,
the cleaning liquid may be discharged from the to-be-

cleaned part. Further, with the to-be-cleaned part filled

with the cleaning liguid, the cleaning ligquid may be

30 vibrated and then be discharged.
In this manner, the system can be cleaned with the

system elements, for example, the ultrafiltration membrane,

attached to the ultrapure water production apparatus, but
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membrane, or the housing may be simply filled with the
5 cleaning liquid, with vibrations applied to the cleaning
liquid as needed.

Further, in the present invention, a surfactant, water
in which hydrogen gas is dissolved, or a mixture of the two,
for example, may be used as the cleaning liquid in place of

10 the basic‘cleaning liquid. Alternatively. electrode plates
may be immersed in pure water together with a to-be-cleaned
part of the.system, and with a separating membrane arranged
between tpe electrode plates, electric current is passed
tﬁrough the-electrode plétes; thereby to change the surface

15 potential of the fine particles.

Where a surfactant is used as the cleaning liquid,
cation surfactant such as primary amine derivative or
quaternary ammonium salt, or neutral surfactant of

_ carboxylic acid type or sulfate type may be used. Also, an

20 anion surfactant such as alkylbenzenesulfonate may be used
in combination with basic salt. The concentration of the
surfactant is set to 1 to 1000 mg/L, usually, to several

tens of mg/L.
In order to enhance the cleaning effect, the cleaning

25 liquid may be introduced from the outlet of the

ultrafiltration membrane 2b into the ultrapure water

passage 6a.

Example 1
1. Cleaning of Ultrapure Water Supply System

30 An ultrapure water supply system 1 as shown in FIG. 1

was newly installed and was cleaned in the manner described

below.
Ammonia water was added to the pure water in the tank
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5 system for two hours along the ‘circulation path: ultrapure
water production apparatus 2 —> passage 6a —> point 4 of
use —> passage 6b — ultrapure water production apparatus 2.
In this case, the cleaning liquid 8 was caused to flow
through the bypass passage 30 bypassing the ion exchange
10 resin tower 24, and thus the ion exchange resin tower 24
was not cleaned. Also, the temperature of the cleaning
liquid 8 was adjusted to 40°C by the héat exchanger 23.
After the system was cleaned using the cleaning liquid
8, the cleaning liquid 8 was discharged from the .blow pipe,
15 not shown. Subsequently, the primary pure water 10 was
introduced into the tank 21, and the ultrapure water
produced by the ultrapure water production apparatus 2 was
circulated through the system 1 to remove the residual
constituent of the cleaning liquid reméining in the system.
20 The ultrapure water containing the constituent of the
cleaning liquid was then discharged from the system to
outside.
2. Evaluation of Cleaning Capability
After the constituent of the cleaning liquid was
25 removed following the system cleaning, the system 1 was
operated under normal conditions, and the ultrapure water
was sampled at the point 4 of use a plurality of times at
given intervals of time. The sampled ultrapure water was
measured as to the number of fine particles contained and
30 the TOC, to obtain a change with time in the quality of the

ultrapure water. To measure the number of fine particles,

a given amount of the ultrapure water was passed through a

filter, and the number of fine particles (with a particle
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required quality of ultrapure water used at the point of
use.

Example 2
10 Sodium hydroxide was added to the pure water in the

tank 21 of the system 1 to prepare a cleaning liguid 8
having a cohcentration of 4 mg/L and a pH value of 10.5,
and the cleaning liquid 8 was circulated through the system
1 in the same manner as.in Example 1, to clean the system 1.
15 A time-based change in the quality of the ultrapure water
produced by the thus-cleaned system 1 was measured in the
same manner as in Example 1. The measurement results are
shown in FIGS. 5 and 6.

Example 3
20 An ammonia gas inlet pipe 11 was added to the

ultrapure water supply system 1 shown in FIG. 1, thereby

constructing a system 1 shown in FIG. 4.

Ammonia gas was introduced from the inlet pipe 11 into
the ultrapure water supplied from the tank 21, to obtain a
25 cleaning liquid 8 having an ammonia concentration of
50 mg/L and a pH value of 10.5. Then, in the same manner
as in Example 1, the cleaning liquid 8 was circulated
through the system 1 to clean the system, and a time-based
change in the quality of the ultrapure water produced by
30 the cleaned system was measured. The measurement results
are shown in FIGS. 5 and 6.

Example 4
An ultrafiltration membrane made of polysulfone was
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flow through the housing, and the number of fine particles
contained in the ultrapure water passed through the
ultrafiltration membrane was.measured by the same method as
10 used in Examples 1 to 3. The measurement results are shown
in FIG. 7. '
Comparative Example 1
Using wa#m water of 40°C as the cleaning liquid, the
ultrapure!water supply system was cleaned in the same
15 manner as in Examples 1 to 3, and then the ultrapure water
produced by the system was sampled at the point of use to
examine the water quality. The measurement results are
shown in FIGS. 5 and 6.
Comparative Example 2 A
20 Using ultrapure water as the cleaning liquid, the
ultrafiltration membrane was cleaned in the ‘same manner as
in Example 4, and then the number of fine particles in the
ultrapure water produced by the cleaned system was measured.
The measurement results are shown in FIG. 7.
25 Evaluation of Examples 1-4 and Comparative Examples 1-2
As is clear from FIG. 5, in the ultrapure water supply
system cleaned by the cleaning methods according to
Examples 1 to 3, the number of fine particles in the
ultrapure water produced by the system dropped to a level
30 lower than an allowable upper-limit value (1/mL) before a
whole day passed since the start of operation of the system
following the completion of the cleaning. Namely, the

cleaning methods of Examples 1 to 3 proved to have high
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number of fine particles in the ultrapure water produced
by the system to drop to a level lower than the allowable
upper-limit value, and thus it was found that the cleanihg
method of Comparative Example 1 had poor fine particle
removing capability.

Also, as seen from FIG. 6, in Examples 1 to 3, the
time required for the TOC of the ultrapure water produced
by the system to drop to a level lower than an allowable
upper-limit value (1 pg/L) was shorter than a whole day as
counted from the start of operation of ‘the system, proving
that'the'cleéning methods of Examplgs 1 to 3 also have
excellent organic matter removing capability. On the other
hand, in Comparative Example 1, it took four to five days
for the TOC to decrease to a level lower than the
allowable upper-limit wvalue, and it was found that the
cleaning method of Comparative Example 1 had poor organic

matter removing capability.

Further, as is clear from FIG. 7, in Examples 1 and 4,
the number of fine particles decreased to a level lower
than 1/mL before a whole day passed since the start of
operation of the system having the cleaned filtration
membrane attached thereto. Especially, in the case of
Example 4, the number of fine particles dropped to a level
lower than 1/mL in 12 hours. On the other hand, in
Comparative Example 2, the number of fine particles did not
drop below 1/mL even after the lapse of 300 hours from the

start of operation of the system.
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5 of use of ultrapure water via a passage, comprising the steps of:

a) contacting cleaning liquid, prepared by adding base, surfactant or
gas to pure water or ultrapure water, with system elements of the
ultrapure water supply system, thereby changing surface potential of
fine particles present in the at least part of the ultrapure water supply

10 system; and
b) discharging the fine particles from the at least part of the ultrapure

water supply system to outside.

2. The cleaning method according to claim 1, wherein in said step (a), the
surface potential of the fine particles is changed and also physical force is

15 applied to the fine particles.

3. The cleaning method according to claim 2, wherein in said step (a), a basic
solution or a solution of surfactant is caused to flow through the at least part
of the ultrapure water supply system at a flow velocity of 0.5m/sec to
2.0m/sec.

20 4. The cleaning method according to claim 2, wherein in said step (a), with a
basic solution or a solution of surfactant kept in contact with the at least part
of the ultrapure water supply system, the solution is applied with small-
amplitude vibration.

5. The cleaning method according to any one of claims 1, 3 and 4, wherein the

25 basic solution is an aqueous solution of ammonia or ammonium salt, or an
aqueous solution of alkali metal hydroxide, or a mixture of the aqueous
solution of ammonia or ammonium salt and the aqueous solution of alkali
metal hydroxide.

6. The cleaning method according to any one of claims 1, 3 and 4, wherein the

30 basic solution is pure water or ultrapure water in which alkaline gas is

dissolved.
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A cleaning method for cleaning at least part of an ultrapure water supply
system having an ultrapure water production apparatus connected to a point
of use of ultrapure water via a passage, comprising the steps of:

(a) passing electric current through electrode plates, with the electrode
plates immersed in pure water together with the at least part of the
ultrapure water supply system and with a separating membrane
arranged between the electrode plates, thereby changing surface
potential of fine particles present in the at least part of the ultrapure
water supply system; and

(b)  discharging the fine particles from the at least part of the ultrapure

water supply system to outside.




