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METHOD, AND GAS- DI SSOLVED WATER SUPPLY 5 TECHNI CAL
FIELD. The present invention relates to an apparatus
for continuous dissolution and a process for
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continuous di ssolution and a process for.continuous
di ssol uti on which can supply, without |oss, cleaning
wat er or surface treatnent water used for electronic
materials which particularly requires a precisely

cl ean surface and to an apparatus . for supplyi.ng
wat er for cleaning containing a dissolved gas which
I5s 15 equi pped wth the apparatus for continuous

di ssol ution. BACKGROUND ART In the wet cleaning
process for electronic materials, the so-called
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speci fi cpg into ultrg-pure water has been .
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di sso| ution are wi del y used. These apparatuses are

ag?rﬁ%@St A ceplinvaisadisslation witieh gas supplRS wWithout loss,

An?'q be di ssol ved as |l ong as the *
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for supplying water for cleaning containing a dissolved gas which is
equipped with the apparatus for continuous dissolution. |

BACKGROUND ART

In the wet cleaning process for electronic materials, the so-called
functional water for cleaning WhiCi; is prepared by dissolving a minute
amount of a specific gas or a specific chemical into ultra-pure water ha.s‘ .
been recognized to be useful and is being used more widely. Apparatus
using a module having a built-in gas-permeating membrane in the portion
for dissolution or in the portion for degassing and dissolution are widely
used. These apparatuses are useful since the entire amount of the gas to
be supplied can be dissolved as long as the concentration does not exceed

the concentration of saturation when the main stream liguid is



prelimnarily treated by degassi ng. However, an
apparatus for dissolving a specific gas such as
hydrogen or a specific gas and a specific chem cal
can provide a functional water containing the gas or
the chemcal in the prescribed concentration 5 only
wheRT¢ Y treaipedhby fAegpssme s supplied at a const ant
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dissolution apparatus and the amount of supply of the gas to be dissolved

is controlled, is widely used. However, the desirable results cannot be
-o_btained even when this mechanism is applied to preparation of thé
functional water. The reason is that a functional water having an
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for continuous dissolution which can maintain the
gquality of the functional water, i.e., the condition

. in which the concentrations of the gas 5 and the

chem' cal can be kept stable, even when the flow rate
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Pr egEfthnt B mfrﬁ%h%oﬁa&tﬂ%ﬂblﬁﬂﬁp' eted based on the

above kno I'n one aspect of the invention,

there is prOV|ded (1) An apparatus for continuous

dlssolutlon mhlch co orlses a 5 dissolution portion
dhph, : BIQNi n stream liquid, the

As the result of the intensive studies by the present inventors to-
overcome the above problems, it was found that a functional water having
a constant conceniration of a gas and a chemical could be produced with
Stabﬂity, even when the flow-rate of the main Sti‘gam ]if;uid changed, by

~ disposing a flow meter which measured the flow rate of the main stream
liquid and output the signal of the value obtained by the measurement
and a mechanism for confrolling the flow rate which controlled the
amount of supply of the gas or the amounts of supply of the gas and the



apparatus further conprising a flow neter which
neasures a flowrate of the main streamliquid and
out puts a signal of a val ue obtained by the

nmeasur enent, a mechanismfor controlling a flow rate
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containing a dissol ved gas conprising:
an amount of supply of the gas or amounts of supply of the gas and the

other liquid are controlled based on a flow rate of the main stream Liquid
before the degassing or after the deéaésing; '

(5) An apparatus for supplying water containing a dissolved gas which
comprises: |

a portion for producing the water containing a dissolved gas



a water tank which receives the water containing a

di ssol ved gas in an excess anobunt which is not used
at a point of use, 15a piping systemthrough which
the water containing a dissolved gas flows fromthe
wat er, .tawards the point of use and the water _
conta?%%ﬁ%ﬂ%ﬁdiSSOIved gas in an excess anount
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the other liquid is amonia, sodi um hydroxide,

pot assi um hydr oxi de, tetranethyl anmoni um hydr oxi de,
hydrochloric acid, sulfuric acid, nitric acid,

hydr of | uori c acid phosphoric acid, acetic acid,
oxal i c_aci
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covhe gas isTHEArMBST GREECERRED0FEVBRlIMA\TIE, CASRY, @Gdimonia,

TFE%%}INVENTICN - The_ apparatus for continuous -
di § O&tdleﬁdéprﬁwl@s@rfbeﬁﬁﬁ@ﬁ%1 on conprises a

20} BE0) A4 BB 3005 B bl ﬁ'gﬁéﬁifépﬁe?iag f Feirdied B & Pherein
Coafeﬁbﬁl%%@nfa!ng Hﬁ]’t qw E%%ﬁluﬁ de Jh&%%o%faﬁ)% adding

of the main str outpu a si
10theadther Bt whithly diéi)%sé@ a5 drseaRMef 38 G lﬁem RhikHg.
- for controlling the flow rate which controls the
nﬁﬁht!bfanmpptysﬁ&:ﬂnﬁugaﬁwbhsaﬁmmnlhhebsuﬂmﬁﬂniﬁﬁyhhmh
fromthe flow nmeter. The process for continuous
di COEHIgEs h merchapisoy f@se@nﬁoﬂmmhedlwc oAt ¢ogeprising a pump

25 [ IO sheRiat! SERO hell Clpnee O Se?%gtﬁg amunt
4 SRR e S‘ﬁ%@d‘?%%g?lﬁﬁmf e3Pt G forcin

mai n stream |iquid. The apparatus and the process of
the present invention can be advantageously applied
to the production of the functional water which is an
aqueous sol ution dissolving a gas or a conbination of
a gas and an 20 alkali or an@cid into pure water or
ultra-pure water as the main streamliquid. In the
present invention, pure water neans water having a

hi gh purity which can be regarded to be al nbst the
sane as pure water fromwhich inpurities have been
removed as nmuch as possible. Utra-pure water neans
wat er having an extrenely high purity fromwhich 25
subst ances suspended or dissolved in water have been
renmoved extrenely so that the concentration of the

di ssol ved substances is at the level of 1




jig/liter. The aqueous sol ution obtained by

di ssolving a gas into the pure water or the
ultra-pure water or the functional water obtained by
di ssol ving a gas and an aqueous sol ution conprising a
di ssol ved alkali or acid into the pure water or the -
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streamliquid (the pure water or the ultra-pure
water), it is preferable that the supplied gas is
conpl etely dissolved into the supplied pure water or

ultra-pure water. To conpletely dissolve the supplied

gas _into the pure water or the ultra-pure water, it
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; t i i O ' ‘
g??ggﬂmyrgﬁr #?ESES‘URF? BABODHANE STl LAY T THE

Svat YYENTIOMNe above condition, it is possible 15 that

the supplied gas is conpletely dissolved when the gas
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the flow rate of the main stream liquid.

The apparatus and the process of th_e. present invention can be
advantageously applied to the production of the functional water which is
an aqueous 'solution dissolving a gas or a combination of a gas and an
alkali or an acid into pure water or ultra-pure water as the main sixeaﬁ
liquid. In the present invention, pure water means water having a high
purity which ean be regarded to be almost the same as pure water from
which impﬁrities have been removed as much as possible. Ultra-pure
water means water having an extremely high purity from which
substances suspended or dissolved in water have been removed extremely

so that the concentration of the dissolved substances is at the level of 1



the main streamliquid (the pure water or the

ultra-pure water), it is necessary that- the main
streamliquid (the pure water or the ultra-pure

wat er)” be degassed in advance to keep the

concentration constant even when the flow rate of the

mai #glitersa e agyiedug sdletipuobtaiatd byatisdoling a gas into the pure
ultra-pure vate 21 changes. Wen the main stream

| i q¥RYY R etw@?ur“i e watarher uther dunctianahawatey ¢htained by
deggay .1 n_advange before t gas i s di.ssolyed, the.
si g%%?ag*ngt %gg?rgfl PRSP foarpising @ Hpsolyed alkali or
mai feigti LAY ] tra-pure

e ERBEOUAG O Gl U SRS b G5t
Suppdededisgakeaniiny gy tAR] GRefdce tRauasRP!WAadr AP Ukbctronic
is 10 conpletely dissolved so that the concentration
carmpterigls sucht pe sidwinades wdl seenicErductotve rsubsratdsowf liguid

rate of . the main stream|iquid (the pure water or the

i (PR B P e Py e e el B ovasti s ortichiks.
recover ' . desi red.val ue.d to the

above rreﬂg ﬁggg)g?nge\ﬁ%%&%%g)g oS Ismrpfera s@f"ﬁ gh? Areonaf pf supply
st fofalie I 36 Borf tebiRdom ScobpdRice Ahith Qh{z :B‘Foﬂﬁrhﬁﬁ'?fl%hgﬁoé or the

water) is not particularly limted. I'S prefera

L

10t h3ltDtdvatrpds By theipzpontitnarahirel of e PIMeotedl Woihd hMount
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at saturation is supplied after the pure water or the -

ul OF SUBRiY P fhe gas e aceardener Bythathrethnngadn dhpflowt e of the

fo ' i sl.ng a dul e havin buil.t-in .
g AR RaSAL U Mo R Rty Smth bt ety g dlssotved.in
di asoh¥iand c@d@ntFHRNZAnWY @hstahtlyFlRas& by removing

di ssol ved gases. The dissolution portion for

di ssol vThe flolvemgies ussd fiat mpasiriey tles flywrats éfale nldinistream

_preferaple that the dissolution portion conprises a

modGPd Hh $he, gresent inventiongissneiepamticnianly henbedandxamples of
Si in_st i qui d the . i ed

71 B0 SRk SE B ndtash oboie FErriStAMAY dygtiapich as the
t b : f th .
o5 A ALNSSE o R o o

t heesinbaindectypehidoht & te rddistaat Mow Hideds, Qhe oS SletdF the
the change in the anount of supply of the gas and a

| i anepdyee mad the favd meters of the Yaumichi dloai typet flowhastengof the
li,ttl.e f. { i 0 th t ti f th

o A AT b 5h b Gl S A SonBr fawy metes thaswil
t ' S ' ly |imted. |

( LRP 8D A Bl NBIAE HaRARbE A oford b (B vl Bye: flow

hehétens of thé Bitle RROASYpRITIDN & 5 AR :
Wth the functional vvae‘%ne)r cont a?%?%é’?ﬁf;%_?‘%g‘ln%w%e’ flow

oxyefens ofidid elavtwomagyetiv tyipes ahd €ldw Meterk BE tRUaRrad8hR type.
or, the ultra-pure water, fine particles attached to

t Hmeng these flgw maters; Barmands vortes Sowanetze andrthe didw meter
W t he, functiqnal ,water prepared by dissolvin )

o?g R%‘_ei Hltpasgafic E&P% hiing ngr shdmg, petipnsunee weeferable since
Oe8¥ntination of water can be prevented. In the present invention, the



10 substances and netal substrates attached to the
surface of electronic materials can be renoved. Wth

the functional water prepared by dissolving carbon

di oxide into the pure water or the ultra-pure water,

buil d-up of static electricity can be prevented. In

t heflpw egtnof the ewiin streamhbquidsistieasured biyethe above flow meter

nmeasu %gﬁnt of . the 1§bjlo rate of the main stream

| qﬂ?‘[ﬂ & 2t of speply 41 'ﬁ%ﬂﬁi PedreAmpwHg of supply of the gas
positd ] f h [ Lutien rtion where t
gacitd B Sehep BRI 4l Gl ARAHAE PmilRE oG “SEH 4 giBe value
| 1 calitgindabyd e ResreteRef Ore or after the portion

for degassing. In the present invention, when the

3 nj ecti dn thie mestdieinviehtioh dwheih ¢h2 GakHe dissobredadn®s thé main

the ultra-pure water is conducted in conbination wth
t hestepaas diayid dthe puresvages or 4he orltiagureowaten), cibtis qrreferable

wh b Viquid s inected is di . :
piofl Igifg eﬁ?gé i e_r %éﬁ?it%:cﬂrgnlpi#@w n‘ﬁféfﬁg?d' ’zﬁﬂwltﬁgiégg%%ﬁ%reewater
P oies Blird B O bomBREATAASCES hBSubBiGa’ e im0 the

t hpulré geiater St Ré vbeha Ptk Reatet,i€hs hbcdksky that 4Beifain stream
many cases, an aqueous solution, the other liquidis

10 ho hegichévdsetasseil nacadnanbe.t By plegassivet the oraithdream liquid in
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ul tr,a-pure er of the main stream _liquid L
r e PAYERS Jdeally, vpriovggases fissalvad gn theematmh srepmgliomid (the
C pBubl v LOMEQIMNPWIE Utk ar® PalRea Sndl B eaq dissolution

chem cal -1 njection I'n € ‘sane
c oeshitgdfornthichediais ghe/ h@Ba s, t e tH@SnaﬁxhﬁtrfaJaﬂV\fIliquid (the -
ow

rate of the main streamliquid is neasured by a f

mePBye Whber omthe ubipepume dvdiyritineths abewe woaditivn, ik is possible
inﬁ#{ jnto a nmechanismfor controlling the flowrate:

bu

Ferlack gre 45 copypdetelso dissokvpd awken ihe gasudissolution
of I J.8Gt:| L4 quid int he maj.n,str.ea
"1 et b o for iy 'the dntoull 8 S BRlie BefiE8 rps. o 0n the
t N@n@k$! whiell Wl ol ,-@',ﬂ, t -
|iquiJﬁ?swﬁgtqﬁ%???§%§§¥§§3$$ﬂﬁ?%§$ an%%géﬁ%?%?$ﬁ§1hmmd
ot (the plrewiatiexldr theallugepatuestss) bafbrd fherfesibd dak a Bisolved,
such as ammoni a, sodi um hydroxi de, potassi um
h

FRPaeity ta disselvens eag intartbaimansivrao lidwid Sheqore water
sol _ut. ons, of acids,sych as drochl qri.c acid, .
su%rf E]#‘? HEEP U t""ra'i""é‘:rLj adh Hl,s“%‘a?’bff PG the gepiged concentration
PRRZRBLbI IdhegaCel i al i 6 aci.ds: and .an.
PRABRUPbE dhodOFh e oRER S, 5 T, Tl s
t the econbeplirttion UhthbSgas dsfivi@ AnfP ki ndinOftr WM @a (the
and an aqueous sol ution of hydrogen peroxide and a
mipved watent $1 bhe fultnarpmieawatmt) lepdnot becadjastaddaic e [desired

used. . _Ln the present invention, a conbination
ofCORERNTaRion, iy aceprdgne with the ehange ipethei Bew ratejof Heomain

o TP TR A e A SR Bt
| i i . i - . h .
¢ oot a8 BB RICEoILBI SutR R TPI0E 35 difBlved into

other liquid to be dissolved in conbination,

sui tabl e conbi nati on of the gasses and the ot her

i quids exenplified above for single dissolution can
be used. For exanple, when hydrogen and 25 anmoni a
are dissolved into the ultra-gure water in

conbi nation, the effect of the functional water to
renmove fine particles can be enhanced.



The present invention is very useful since the

functional water is automatically produced in

accordance with the change in the required amount of

wat er. For exanpl e, when the functional water is

supplied to four cleaning machi nes each requiring

wat ethei matm stieaunliqoid Sthe putemated outthe Wha-eQUvARS), it is
anmount ~ of er changes between 'O liter/mnute to 20

i t SPEPTRAR tRatythsemaim tusam Hewichihe musn vofter loe the ultra-pure
cl eap] Lhes (.t he, funct.i ognal ter is used or

not aﬁ%te@%) @Iﬁ%é%’s%% ATy to ;if)eﬁg r 'Yﬁu%",nc?’iﬁté"a"s‘% (SPysigpt even
t he WhiC tho MRk WaleL b ithe GRI af; n

condi tion of 20 liter s/?n' nut egg%%m_t &gﬁ:{ﬁﬁ%@?%@l Water or the
Viat edirarpurbevataoehand€s. arWhaih thée mdiis shasaafia W¥hd e water
cl eaning machi nes or fromthe apparatus for producing

t he O throwitemanrewntar) iy degassed isadvance baforptlesent is dissolved,

inveption,, the functional water having the constant =
con?@%?ﬁgﬁﬂ %tﬂt%@ efsz ‘B‘F%‘ﬂ'ﬁ%ﬁﬁﬁ%‘li Eateqefribe mpnhstreaan Lquid

' ] f K i.sch f
Cooet Bl Rk o, ke BARe Aol SAIBLR S Fom Y qopro e

151 tmoantibf ehavsdpbed 8AS whidethehh@le, gAU fith Eﬁi?plgbgf hiunt is

of time when the functional water iS not requir

1§ engprnnletely dissobvefl] sontlodt theecdneastration|canadie et 5t the desired

conti nueg{gunder t he ordi nar % condi ti on so that

det BHPEy ZEvgh Then fke dlpw ivele of thrempim streamaliqwist éthe pure
r enghidhNg. i ..t at u ue.to.qgrowt h of bacteria
isr%?%\&/eglt? e eopﬁP%glR? lfemvfaztarf Kekiaz ’cﬁﬁidi?flﬁ‘a}t”?t?%‘? ,can be

t here2@vefrbdyapifilyt HhRUERIAVAudiud REHY dHoPs BB NBLE"
alone in a small anpbunt is continued while the supply

of the Jhe rancesshier degussing thirmainsstsdon Pedid Whepukbwater or

1507 L ha use of the functional water is resuned after
th Fi“lr‘ﬁvf?

e VRfer) i ot magiieelealydimitad. WHtie preferable that the
[ | f th .and th hem I
Rt R g T T
Pr @€Rs She lgurk %Q@rﬁﬁvﬁ{@miﬁé@%g SWfIt&t' $SYRLEa ¢ (ﬂgéjmbrane

m nutes before the prescri concentration’1s
achppaedusntort hdegussiagi n@ngaidiol ke ®OBEMCURHing a built-in
during this_transition period. In accordance with the

pr E8FRETMeAIENE mppmbrane, famdcthwnthe vapawityhiavdissolvbe gas into

20 30 B RARAGET Ry oasio dbap vrtesn ngha Hsselusoryportion

25

of fdrNBs IR &% £ - pcak  hnsan. anpunt. in

accor dance %ﬁgﬁ%?ﬁé%]?%%?}éﬁ%{, T’ﬁ’fge(g' \&f%?re(fﬁﬁa\bﬁ%that the

t hdiskolutibe ¢ olrliom.coffpriRscs nhrRna %E"l\ﬁgﬁ . #

containing a di ssglﬁﬂ\?/ped gas in theggﬁlegs%rl e ‘Baspermeating

comeahrane.i dvingce thefmant stream ligtwel Andtthe Bupplied gas flowing
i ned, by the apparatus_of the present invention

- obt b
f olln%% fhisSelusioni nortioniaach stignatgnat the liquid phase and the gas

phase of the dissolution portion for a prescribed pericd of time, the module
‘exhibits the buffering function offsetting the change in the amount of

11



supplied via pipings to and used at one or nore

poi nts of use where the 10 water is used as cl eaning

wat er and surface treatnment water for electronic
materials. The functional water may be transferred

directly fromthe apparatus for dissolution to the

poi rsupplf ofigke @asnayd belitidepomanag undt thedthafenetional water

matﬁ{ tangﬁingéﬁthereafter, supplied to the use

poi Ay Mg Yttle Bychiarion of the emeepiaation of the idigsotvedegas can be
for ween the .water.fank apnd, the 15 pqints of |
useﬁ%‘gc%ht Wgt%‘r ﬁg%q\ﬁ]%nal 154 s,bﬁo‘{ﬁsﬂé‘é‘ff{)ﬁ nat pagipularly
N ansiged | FIRMYE of tR ' %ﬂéﬂ r | ] .

t he points of us_eoi S %g%yg%%%g?{d’e rﬁb?n}%#gl’ iﬁﬁg?gf?gl’ helium,
4s angeE hzoAt,eamidonds) 2xCeHH oA MuHe. O WVithethe RgndtPnal water
the water tank via the piping of the circulation

t yp&onigitiag hydrogercyetygenf lebuimnalarget alissobredaimtionthe pure

t he_di ssol Xlgdu?as can be reysed with 20 little change
in FRECTOh Eah piba e oV atere e Rasticlen aftached o the surface of

S U fici ) ti | ter. i
e MR I N A —
dechg@solvm € bzhrfe HROWRe h@adef W8 "the gﬂﬁ'%rﬁ%i‘g rw)&%‘?,r organic

| evel fromthe prescribed position. A neter

1Gre asthstanges herdvan el |sebstratas ditagdosito ahet finrfagat 6f electronic
tank and . the construction is forned so that the 25 :
f r SORFFIAF 53 &8 remevedna Wikt e funotioppl iveater npxepared by
t he.wat tank 1 ny.an.amunt.in accordance with the
wat er %&gl %IE?% R 1@%?1 .ctgﬁtl}lﬂz?i Babegror ﬁf’e“ﬂra"l’“re water,
di saaldeg ofdicblédiRichiy Reh 1Q}RbvalLET Produced by the
apparatus for continuous dissolution of the present

i nvent i dn thanpiesexiivvenltiond thé pobitiodesf HRIméab®mdMef the
congcentration of the gas in the functional water to

15he Hq%e spteyofihspnpty seamniavis: isrmot pakticdarlydimilied stscldng as
at nme v as, 5 .the, concentration of the . .
di s?ég&’\?eg‘méla?a#%gf%gl% ﬁ%ﬁ?@ﬁ‘%"lﬁ’n@?l Ha‘i"ﬁ%ﬁt@e 35 tndissolved.
Watife ARk afdbt Pl i LA asulig hehQL e
t he c? oncen?1 rati %%egl?h? ﬁgggg{jggb{%gﬁgﬁgg?sﬁ% ﬁé)%i‘ore or after
f utthé portiun foridepassigg! i ed to the points of use can be
kept constant and the cl eaning of electronic
mat er i als theyprérent dnverdied wherh thy ijedtionyof 40fhgr liguid into
o ShQWs ﬁﬁgro ess flow chart of an_enbodi ment of the )
ap B BRES et e the ALEAT TR EHET éscondicted & combination with
enbodj; . t i.onal ter. to.be used f
C RIS i B R0 R ol Bt Rl ik o tiuidis
hyitijeaed i@ abpasePai thd Piging i&: &hﬁépﬁrﬁﬂg TR A stream liquid.
Di ssol ved gases are renoved fromthe uftra-pure water
by The pentiomfor iajpgtioatis cohnectdd t6 ggassiker thabtherdsfndd via a
result, the capacity to dissolve a gas is expanded
f othepsabinjeqtipnhpempg e Sincehdefligud sappliat as Hee other liquid is,
degassed uItra-Bure water .i s nmeasured hy a_flow neter

25 g T BAICAgen AP Aaueods Salgiian, pihesothes Jiqdd s drgnesgegeously

angd. ] -1 0j .on._p 4. having the function
o?ﬁ%%ﬁfggﬁ%?%%ppﬁé%%%gﬁfFé#%?uﬁ% PUifoll mbﬁﬁgﬁbﬁﬁyndﬁmm“n
hydrogen gas froma 20 hydrogen source such as a
hydrogen gas generator 10 to a nenbrane nodul e for

di ssolution of a gas 11 is controlled by the nass

flow controller 9 in accordance with the flow rate of

the ultra-pure water and thenig



prescri bed anmount of hydrogen gas is supplied to and

di ssolved into the ultra-pure water. I n accordance

with the flowrate of the ultra-pure 25 water,

aqueous ammonia in a prescribed.anmount is added at an
injection portion 6 by the chem cal -injection punp

14. Hyedirojatotlydeailyeolie floamatnifthe Htl A9aH Yedeontrolled
m xeflm by an -H ne mxer 15 and a functional water

cont! ﬁeﬂ?{}‘]@ﬁ eondral off the changieal-tiettwmpmip. | B the same manner
producgd. The injectjon.paortjon 6 may be di sposed at i
a pos 13k ﬁmé‘?“cltﬁ‘i m, ﬁi%? H@E&“&‘mt A hpgasr threllagdate of the main
di ss@ldabd @ ; _ t menbr ang appar atus. 5

for d_egassiﬁﬁfzjH f#%g%ﬁhsgégs@&t%%%ﬁe@ea%f% ed by the
Bor mi¢nodiientoR ipupirds s thiclinidd S B ANE: WP AR M6 built
for degassing 7 may be used as a neans for mixing in

pl ade tBe chpmdalinjeetion pempland Ah¢ amoule of dnfpetibh f the Hiquid

of E‘Edrg‘gen .dissolved jn the functional water is
meadtied® maiy skissaphavigdis spniyeded.or for di ssol ved

the vk PEBfeRat by BERRLIES oflerTia ettt e main

POi Btréaf i@  is The SARRAN ;A tinAPed O R ’ .
di ssol ved hydr ogen lEL;LG and tjﬁe pEe mlﬁﬁln}ggﬁftthg qﬂll?(rehqmd

1Qyr eingbudt #mreoussblutivneg@f tledlis fhehconparionds,| i@k hydroxide,

Bwa

hydr otggsg and the pH are set at the desired val ues.

Fi gb? u%ﬂ%’lﬁﬂﬂpoeeéstﬁtrwwémmmm drydoaiden queous
of . arat us .for suppl.yi n as-di ssol ved water .
(a %dgﬁ% |So§§f)aa tgfﬁh dfi ﬁ’l"g‘i%ﬁ%lof]%e"%%%pﬁ?lgt‘ﬂg g, nitric acid,
COrMhydidAHsrié iassP ! 1 i.awent.i;on, .The

appajr’ at us fora1 sapﬂgdﬁlﬂﬂ%ﬁ‘éé‘%i%ﬁ%& vialgalkﬁegf?’&*hsc ‘_ﬁmlg and an
conpruieses safuitianf ofieydropal peRixede. PO ehigkireNofAdkchd lﬁauﬁis such

for producing a functional water and a functiona
8 asupisdyselution off @niemiz wmdl i ragrueotis polutioralef hydrogen

wat .Fhe 20 functiopal wafer productjon portion A
haé’e"%ﬂ’éﬁ% %6‘?%%‘?1'1 0 ‘}1&? aéaﬂﬁfgq%fmndhh%ﬁ?ﬁamp@d can be
f orgsdfgssol uti on shown in Figure 1. To a piping for
supplying the ultra-pure water 18 to the nenbrane

appar at s thelprdegasinivestidn, a codlbieatich bf ths (AG f%e other
the nmeans for adjusting the flow rate of water. The

f | sguihmeay b desdvigdidntedthey nidie stedave lifufiet TRe mmounts of
zerQ to.the desjred flow rate by adjusting the

20 4o SPRRIY A the @ap rgdother otbey gy intp she sraje strente damidkan be

25

thgositraNidd ﬂgt@%aﬁl%em%tlﬁ)l 1 iars]gth%];: f(t}rh EheS lélgpgllg s?:.;)p yh(?f the gas.
As the gas and the other liquid to be dissolved in combination, a suitable
combination of the gasses and the other lhiguids exemplified above for '
single dissolution can be used. For example, when hydrogen and
ammonia are dissolved into the ultra-pure water in combination, the effect

of the functional water to remove fine particles can be enhanced.
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ultra-pure water and also the flow rate of the
ultra-pure water. As the neans for adjusting the flow
rate of water, a conbination of a valve and a punp
may be used in place of the valve. In the functiona
wat er supply portion B, a water tank 21-and a 5 ‘
circul at i'fige prosent ISERRN BOFRY vseRd stadl thle"@méBoh A10Wter is
the water tank 21 towards points of use and a piping

22" ydomatically frrednedie ipgicairdande with the theng®ierthe required
tank 21 e. di sposgd. In the piping 22, a punp 23 is

di sp%‘&%‘a“a%%f ‘f’ﬁ'@edr}? O fAeplgr waepdhe §wpcmcwag Fatereis supplied to
funct,j, pn er - h the_circul ati ng pipi ng
systc%{&wpaﬁga%?‘%i |”i‘%‘$"5§%giesa i SpBeags aP"a!aeq‘pdgi fpopmquat of 5

tshe liQrahaniete! SR OfeduldRdP UiRounkNg, tan{g i
- tightly dosed with a cover SOwéno tﬁ‘g’?x}a?%re wa tz}?% cen 0

i s dHedindedtd tod litees/atinnsiepen dinkood 1R @agitAsEhe cleaning
porti on  of Ehe water tank, a pipe for supplying a
seal® e (thg fugclaennlewaiey is osefar noteisedsi de afcobventional

wat k.- can be se d and.a portion for.

i s apmiBitiy @R HoReS: BiafBacudhdlater Heooprasediat the constant

| NS celetitidg 46 200 onstant.. .

al though this is i Eﬁ%f&g%ﬁﬁ&%@@i e, in JRe excess

10s ednfonnt tis diseh atgedofroinhth eSASEN B8R S Ahid&Pér £OM Bld§Fparatus

in the gas-dissolved water or an inert gas such as _

ni t FEgERdeeing tbe faretionah water. f dnwentrasis i thdpresant invention,

plupal 4ty .0of gases.are di.ssolved into the pure water )
PR tteHPaal ViRl avire thafonstia sengentyiion can be produced in

cong&@ptdAald t l.§S ses {n the water .-
‘tank can bdgo‘gﬁ“%ghé"s‘%?é‘g‘lﬁ? ;%g%{%gt ﬁfoﬁﬁggeéom@agh%gﬁ%r%f* of the
conpaess ambusitiofthiefahclib@alRiAss baEhOhv@asd conponent

1%as is the sane as the partial pressures of the

or r espdhids algodridslyl ecaductdpbnenduriasthoifeiel of tmeiwhen the
isn%%sﬁra%)e hat a mxed gas is used. To the water
t anky 4o ?"ﬁ‘gerf Brogly ﬁ‘iﬂ‘??‘?%gt%@rmah@eﬁbmfeﬁhez&mcmonal
t hr AW unctional. 25 wat er. obtained in the
FUnerteg (8 PO AP BAE s R BRoigary i EhioR Soctih ebgripmaiion in
corthecqesity Tef e iR : gﬂﬁﬁ \ |

25 i sc%li sptgsed. The si Sjngfm?lrzé‘?nmt e gaqit&eérh%l gﬂ\]/%%ﬁttﬂ due to
metegowtls of bactetier isepkeventedval e Laitell fidweid sifddctdiBli.c., the

20Wat r p{)cilducti on Porti on A and the val ve is opened,
S obtha el wyleadrudendina-wiretwated apmednof small amount is

openi nQ. bt .. eferaple,that the vol unme of the gas
phggfé‘g’%%?‘# i“&ff%%%sﬂpgﬁ’e OMJQ% B2f d the pthezsligwid) is sepped.
5 weesi bk 1 b e Lh the concentrati o
t he gas- di%ss_ol vge]%t \lf\lltgpe?fclﬁgengﬁ%‘btf’o ggev&gte}':&? tespmed after the
pulipised flow, tise A6RTRAARE ¢hd Raterd ReuRLEL LRYG e XGbEly of the
25 can detect the surface of the gas-dissolved wa P
at gas pusl thercheosealt is rbanheder Af abés @fmd, e ¢RY WonIBntion
95 By keggi nig tage vol ume of the gas phase portion small, :
t hB557% i 1| tagpe Several grinites dasevitrgl dbwvedd imimtes defde the

aq ase and .the. partial, pressure of the gas in
¢ PEFEL R 28 Eoeh a3y B PGSR CL5PAeRS tafaot be conducted
equilibriumin a short tine and the change in the :

concentration is kept small. In the apparatus for
suppl yi ng gas-di ssol ved water shown in Figure

14



2, the functional water in the water tank 21 is
transferred fromthe piping 15 22 to sonme points of

use by the punp 23 and the functional water in an

excess ampount and not used at the points of use

returns to the water tank 21 via the piping 22' and

ci r cdpudng dhishirengjtion perioidr clih aictdidapiedivitl theSr88nt invention,
Since there is the possibility that fine particles

ar e Fsrivagtierdnvater diemingodre Praseribéd cdnceptratioR dan be obtained

du”'ﬂn&ﬁ}]%téi” Iatio,n.anglc ntajned in the 20

functional water: “EFEHe, %QF% santinuang Ve syprly of the
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15 points of use. When the functional water is not used or is used in a small

amount, the functional water supplied to the points of use is not
discharged from the piping as unused water in an excess amount but
returns to the water tank via the piping of the circulation type. Since the
recycled functional water containing the dissolved gas can be reused with
- 20 little change in the concentration of the dissolved gas, it is sufficient that
the fresh functional water is supplied into the water tank only in tile
amount of a decrease which is shown by the lowering of the water level
from the prescribed position. A meter for measuring the water level is
disposed at the water tank and the construction is formed so that the
25  freshly prepared functional water is supplied into the water tank in an

amount in accordance with the water level. Since the concentration of
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Table 1 Time (mn) Flowrate of ultra-pure water
(liter/mm Anmount of supply of hydrogen (m/mn)
Concn. of dissolved hydrogen (ng/mn) 1 19.45 251
0.08 10 5 19.73

10

15

20

25

ultra-pure water and also the flow rate of the ultra-pure water. As the
means for adjusting the flow rate of water, a combination of a valve and a
pump may be used in place of the valve.

-In the functional water sﬁpply portion B, a water tank 21 and a
circulating piping system comprising a piping 22 from the water tank 21
towards points of use and a piping 22’ returning from the points of use to
the water tank 21 are disposed. In the piping 22, a pump 23 is disposed
as the driving source for supplying the functional water through the
circulating piping system and a filter 24 is disposed at a position at the
downstream of the pump. The water tank 21 is tightly closed with a
cover 30 so that the water tank is shi@lded from the atmosphere. Td the
gaé phase portion of the water tank, a pipe for supplying a sealing gas 26
1s connected so that the iﬁside of the water tank can be sealed and a
portion for discharging a gas is formed so that the pressure inside the
water tank can be kept constant although this is not shown in the Figure.
As the gas used for the sealing, the same gas as that contained in the
gas-dissolved water or an inert gas such as nitrogen can be used. In the
former case, when a plurality of gases are dissolved into the pure water or
the ultra-pure water, the change in the concentrations of the dissolved
gases in the water tank can be suppressed by using a mixed gas having a
composition such that the pressure of each component gas is the same as
the partial pressures of the corresponding dissolved component gas.
Therefore, it is desirable that a mixed gas is used. To the water tank, a
piping for supplying gas-dissolved water 28 through which the functional
water obtained in the functional.water production portion A is supplied is

connected. To the water tank 21, a water level meter 25 is disposed.
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The signal from the water level meter is transferred to a valve 19 of the
functional water production portion A and the valve 15 opened, closed or
used by adjustment of the degree of opening. It is preferable that the
volume of the gas phase portion within the water tank 21 is as small as
possible so that the change in the concentration in the gas-dissolved water
is suppressed. For this purpose, it is preferable that the water level
meter 25 can detect the surface of the gas-dissolved water at a position

close to the lower face of the cover 30. By keeping the volume of the gas

phase portion smali, the partial pressure of the gas dissolved into the

aqueous phase and the partial pressure of the gas In the gas phase portion
can be brought into the equilibrium in a short time and the change in the
concentration is kept small. '

In the apparatus for supplying gas-dissolved water shown in Figure-
2, the functional water in the water tank 21 is transferred from the piping
22 to some points of use by the pump 23 and the funciional water in an
excess amount and not used at the points of use returns to the water tank
21 via the piping 22’ and circulated through the drcdaﬁng piping system,
Since there is fhe possibility that fine particles are formeti from sliding
portions of the pump 23 during the circulation and contained in the
functional water, the fine particles are removed when the functional water
passes through the filter 24. As the filter 24, membrane filters such as a
micro filter or an ultra filter are suitable. When the functional water is
consumed at the points of use, the water-level in the water tank 21 is
lowered. When the water level reaches the lower limit, the signal of the
water 1ev¢_31 meter is transferred to the valve 19. The supply of the

ultra-pure water to the functional water production portion A starts and
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the flow rate of the supplied water is controlled by adjusting the degree of
opening of the valve. In the functional water production portion A, as
shown in the descriptions for Figure 1, the flow rate of the supplied
ultra-pure water is meaéured by the flow meter 8 and the gas (for example,
hydrogen) te be dissolved into the ultra-pure water is supplied to the
membrane module for dissolution of a gas 11 under control of the flow rate
in accordance with the value obtained by the measurement. Thus, the
functional water having the same concentration as that of the gas
dissolved in the functional water in the water tank is produced. In tﬁe
same mamier, the prescribed amount of the chemical (for example,
aqueous ammonia) in accordance with the flow rate of the ultrarﬁ‘ure
water is added to the functional water. The produced functional water is
transferred to thé water tank 21, temporarily stored in the water tank
together with the unused functional water in the excess amount and
delivered for use at the points of use via the circulation water system.
When the freshly produced functional water is supplied to the water tank
and the water level of the water tank reaches the upper limit, the valve 19
15 closed by the signal of the water level meter. The supply of the
ultra-pure water is stopped and the function of gas dissolution in the
functional water producing portion A is temporarily stopped.
Altemauvely, even when the water level 25 detects the upper limit, the
gas-dissolved water in a small amount may be continuously passed so that
the cleanliness of the functional water production portion A is maintained.
In this case, a mechanisﬁm for overflow which is not shown in the Figureis
disposed at the water tank 21 and the excess amount of the gas-dissolved

water is discharged from the water tank 21 so that the amount of the
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stored gas-dissolved water does not exceed the capacity of the water tank
21. Since the concentration of the dissolved gas in the produced
functional water can be adjusted at the desired value even when the flow
rate of the ultra-pure water changes, the concentration of the dissolved
gas can be kept at the same value as that of the unused functional water
in either case where the water level in the water tank is recovered rapidly

or slowly to the upper limit and, as a result, the functional water having a

. constant concentration can be supplied to the points of use. Therefore,

when the apparatus of the present invention for supplying gas-dissolved
water is used, the functional water in an excess amount at the points of
use can be collected to the water tank and reused in combination Witﬁ the
freshly supplied functional water. In conventional processes, since it is
difficult that the functional water having a constant concentration is
obtained when the flow rate of the supplied water changes and it is also
difficult that the concentration of the freshly supplied functional water is
adjusted at the same value as that of the ﬁmcﬁonél water in the excess
amount, the functional water in the excess amount is discharged to the
outside 'orl collected as the ultra-pure water after the functional water in
the excess amount is treated by degassing. In contrast, the present
invention enables remarkably niore efficient recycling.

It is desirable that the water level in the water tank is kept at a
high position even when the used amount of water changes since the
relative amounts of the gases in the gas phase and the liquid phase are
stabilized and the change in the concentration of the gas in the water can
be suppressed. It is preferable that the gas phase at the upper portion of
the water tank is sealed with a sealing gas and the relative amounts of
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the gases in the gas phase are kept constant.

It is preferable that a heat exchanger is disposed at a suitable
position in the circulating piping system such as a position between the
pump 23 and the filter 24 so that the elevation of the temperature of the
water due to the heat of the pump can be suppressed and the temperature

of the functional water can be kept constant,

Examples
The present invention will be described more specifically with
reference to examples in the following. However, the present invention is

not limited to the examples.

Example 1
Hydrogen-dissolved water was produced by using the apparatus for
producing a functional cleaning water shown in Figure 1. The used
ultra-pure water contained 10 to 18 ppm of dissolved nitrogen gas and
0.01 to 2 ppm of dissolved oxygen gas. The ultra-pure water was passed

through a membrane apparatus for degassing and degassed uniil the

‘concentration of the dissolved nitrogen gas was 1.5 ppm or smaller and

the concentration of the dissolved oxygen gas was 0.5 ppm or smaller.
The degassed ultra-pure water was supplied to the dissolution portion.
The signal of the flow rate of the ultra-pure water was output from the
Karman’s vortex flow meter and the amount of supply of hydrogen gas
was controlled proportionally to the flow rate of the ultra-pure water by
the mass flow controller. Hydrogen was dissolved into the ultra-pure

water at the dissolution portion having a module having a buili-in
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gas-permeating membrane and hydrogen-dissolved water was produced.

The production of the hydrogen-dissolved water started under the
condition of a flow rate of the ultra-pure water of 20 liters/minute and an
amount of supply of hydrogen of 260 ml/minute. After the start of the
production, the flow rate of the ultra-pure water was changed to 10
Liters/minute after 30 minutes, 15 liters/minute after 60 minutes, 20
liters/minute after 80 minutes, 25 liters/minute after 110 minutes, 20
liters/minute after 120 minutes, 2 liters/minute after 150 minutes and 20 |
liters/minute after 180 minutes. The production of the hydrogen-
dissolved water was conducted for the total time of 200 minutes.

The flow rate of the ultra-pure water, the amouﬁt of suppi& of
hydrogen and the concentration of hydrogen in the hydrogen-dissolved

water which were obtained by the measurements are shown in Table 1.
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Table 1
Time Flow rate of Amount of Conen. of Note
ultra-pure supply of dissolved
water hydrogen hydrogen
(min) (liter/min) (mVmin) (mg/min)
1 19.45 251 0.08
5 19.73 256 0.80
i0 19.24 257 1.01
14 19.64 257 111
17 19.59 267 112
20 19.75 256 115
25 19.53 256 112
30 10.87 135 111 flow rate of ultra-pure
water was changed
35 10.64 132 112
40 10.97 136 111
50 10.78 138 112
60 15.18 192 112 flow rate of ulira-pure
watér was changed
65 15.27 200 1.10
70 16.35 201 1.15
80 19.65 258 1.15 flow rate of ultra-pure
' water was changed
90 19.88 256 1.10
100 19.66 256 115
110 2421 323 1.14 flow rate of ultra-pure
water was changed
113 2408 325 1156
117 24.35 327 115
120 19.98 260 114 flow rate of ultra-pure
. water was changed
130 19.72 257 1.13
140 19.83 258 112
150 2.05 26 1.14 flow rate of ultra-pure
water was changed
160 2.04 26 115
170 2.10 26 113
180 19.94 259 1.11 flow rate of ultra-pure
water was changed
182 20.09 258 111
185 20.10 260 118
190 20.00 259 1.14
200 19.97 257 113
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As shown in Table 1, when the production of the hydrogen-dissolved
water was started under the condition of the flow rate of the ultra-pure
water of about 20 liters/minute, the concentration of the dissolved
hydrogen exceeded 1.00 mgfliter after 10 minutes and reached 1.11
mg/liter after 14 minutes and the condition which can be used as the
functional water for cleaning electronic membe;t:s could be achieved.
After the start of the production, the amount of the supply of hydrogen
was automatically controlled in response to the changes in the flow rate of
the ultra-pure water after 30, 60, 80, 110, 120, 150 and 180 minutes and-
the concentration of hydrogen in the produced hydrogen-dissolved water
was always kept stable within the range of 1.10 to 1.15 mg/liter. -

By using the apparatus and the process of the present invention,
the formation of hydrogen-dissolved water in a low concentration was -
prevented after the start of the production and the hydrogen-dissolved
water always having the prescribed concentration of the dissolved
bydrogen could be produced. Even when the flow rate of the uléra-pure
water changed, the amount of supply of hydrogen was controlled
proportionally to the change in the amount of the ultra-pure water and
t‘heréfore, the hydrogen-dissolved water always having the prescribed
concentration of the dissolved hydrogen could be produced.

INDUSTRIAL APPLICABILITY

In accordance with the apparatus for continuous dissolution and
the process for continuous dissolution of the present invention, the
solution having a constant concentration of a gas can be cbtained with .

stability even when the flow rate of the main stream liquud chan-ées. In
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di ssol vedg@amronamieiengid (0a water tank which
receives the water containing a dissolved gas in an
excessi Ve, amouptaithl, Gudifig BObmbled waler AnBOIkis oh abib@ of
(i)a pip ‘I%g system throu ?] Leh {bﬁ het aa?u%%r 1< o
a di ssol Pefugyeter PR UFFOT ¥ eés\tf\%’eero}l\gn {owar g’s t\ﬂ%
poi nt of gassevdand the water containing a dissolved gas
I n an excessive anount returns to the water tank,

(ii |(g)_ a pi gypg}gtﬁ%gg@m]ﬁg%e SHERbYAINRY atdReolwwa b comprising:
contai ning a dissolved gas which supplies the water

containing a dissal e@v as_obtai ned rgar'i 3&8%@& S,
e ] s f C it a an

for prodiici ng VHE t@\é‘t cgé%cﬁ‘tv%l ning a di slts‘bgil ved gas to

t he wat eexcessivk ,amgmrawhich is not used at a point of use, )
{ip) a piping system through which the water tontaining a dis_sotved gas
flows from the water tank towards the pcint of use and the‘_'water containiﬂg a

dissolved gas in 2n excessive amount returns to the water tank,

(i) a piping system for supplying the water containing a dissglved_ gas which
supplies the water containing a dissolved gas obtained in the apparatus for

producing the water containing a dissolved gas to the water _tank; and

{iv) a coﬁtroiiing means for adjusting an amount of water based on a water

level in the water tank.
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(iv) a controlling nmeans for adjusting an anmount of
wat er based on a water level in the water tank. 2.
The apparatus according to claim 1, wherein the water
tank conprises a gas chase portion and is tightly
cl osed by a cover to shield the tank fromthe
at nosphere, and is sealed by a sealing gas. 3. The .
‘apparatus according to claim2, which further
conprises a device for supplying the searing gas,
wherein the sealing gas is.the sane gas as the gas
22' S?Fg'%ged L0 Lhe n‘g? chigy g”}, ar tP%w%er?_ aﬁémgc!m}sﬁs%s s chase
pegtjop amces t mtf»f@seddqygwevﬁu ﬁgelathg @k ke pTERhere. 3R pesled by 2
scB@¥igRg a built-in gas-perneating nenbrane. 5. The
apparatus according to claim1, wherein the degassing
‘appar at us conprises a _np Vi n
3. gas-TPe RRABEIUP AFOREGHSY TR 2 "%6““ f‘fﬁs %?& g ?8%‘”"%%:"&8@8*?“”%‘*‘3
sehiDg gh=aivhardn thevieeing bee i¢ he sdrhaoyares e odsgisgpivRain ﬁ'ﬁn"a@ containing
a YQbh&Xef | Owneter or an ultrasonic flowreter.. 7. The
apparatus according to claim1l1, wherein the am)unt of .
supply of a gas.is controlled in accordance wt
4.pr opbe tebeATils aewtindlio sRimg TPy dter gRParaiuy fOrT"f‘lséo""mg a gas
cofpibas & nldirleaBARY Lhultg ga@-pe&mamhemwa@r ei n the anbunt of
supply of a gas is controlled in accordance with a -
PID control. 9. The aEFrga%ra ccordin toamgus vom
5. wheTBF FPRaFRLS A5HGNg: G 's':S‘Sr' 96335‘”35 Pagonpr
m@lumel\m'tga Hoitn gagrp@ménting meriiangas - per neat i ng nmenbr ane
10. - The apparatus according to claim9, wherein the

f|o neter is_a kKar or OB L
uI tr % ﬁﬁpaéa“ﬁ %ccordarég( ganlaiﬁw Y wﬁe?é?‘hfthleappa%tg{ ﬁgg ggf@g?%lvgféex

'ffowoeteqcauawwon%%m@tﬁfn the amount of supply of a gas is
controlled in accordance with a ND control. 12.The

app%@&bﬁ%mﬁlg Q&quing'g; difn €, | HePBinkhaVhcaht of sUpbN6Ta gas is controfied

_ rises mean t|n an other liquid into
m?%&%{?&?éf?“%%ﬁ?ﬂ??@“%%ﬁ c?ved gas and an anount of
injection of said other liquid is controlled based on

8.t he Thogsphrati gitakingfo ddie 1, fuieremetesmdiatiof snpphs ofral gag isgontrofied

%ggtﬁho;pgblagnr&ure water or the ultra-pure water.
€ apparatus according to claim11l which further

conprises a nmeans for injecting an other liquid into

- 9.t he Thatpsaratena@brdnqde alath $soherei tpsrraistls fof dspoling 2o%as
coh hBCL hRilicHavisePd il B lpehrieBititigthenragont rol | ed based on

e input signal of the flowreter for neasuring a
rovvrate of the pure water or the ultra-pure wat

1014, T @prapier srcudnade 681 AgWhessi g FRvPetefie? éﬁaﬁ“af‘ﬁ grortex
floRinSs:Qr U6 Glirgasic fowmategas sel ected fromthe group ,
consi sting of hydrogen, oxygen ni trogen, helium
1131 93 evyani - nges i EyReRa P 3o TE B T g
in &tordadae with mPIDbeniidi ssol ved gas is a gas sel ect ed from
t he group consisting of hydrogen, oxygen, nitrogen,

ne! rhiMLodl PR clafTORIA furth@ DA LXEAE 13 Hbcihg an

m xtu
other hquzd mto the water confaining a dissolved gas and an amount of injection of said other

hqu;d is controlled based on the input signal of the flowmeter for measuring a flowrate of the pure

in icggr‘c’}”

water or the ultra-pure waler.

28



16. The apparatus according to claim213, wherein the
di ssolved gas is a gas selected fromthe group

consi sting of hydrogen, oxygen, nitrogen, helium
~argon, ozone, anmmonia, carbon dioxide and a m xture
of said gases. 17. The apparatus according to claim
12, wherein the other liquid injected into the water
containing a dissolved gas -is a liquid selected from
t he group consisting of an aqueous sol ution of
annnnia, an aqueous solution of sodi um hydroxi de, an

t f n an
133 ol 3?‘? %ﬁg% g gflx‘?ﬁgifﬂgé ql‘? g}rrhldflg}uhyeq & ﬂ%dng%xa; ) @@W Gy

* otfg esLinto &t e @Wt@wgwﬁs@m BF ped %ﬂ:%/ untof "%eaﬁj’&&u&a‘d other
| 1ig8i0 lsbit@id@hses bh fhe bt sigekdlof tarMomtelerdorsnesainiog 4 fomraisf of the pure
mﬁ%k@hgmé§éﬁgwéﬂ? aqueous sol ution of hydrofluoric
an aqueous sol ution of phosphoric acid, an
aqueous sol ution of acetic acid, an aqueous solutlon
- 140f dxaapparasaeacdordamtoawebw%er%ihaﬁlﬁﬁsw%%sFﬁﬁoﬁ%@%%*@d from the
gr BNl BRy of RydPgX€ dxyGé, HitrbgeR refurg B ozpha rechmana agtrerodisxide
qu | on o& hgdrogen per oxi de, and a m xed sol ution
an S% R& hydrofluoric acid. 18. The apparat us
accordlng to claim 16, wherein the other liquid
150 N J aaé Bspalantt accohieg wedsn 1t ovieminiteriisselvadi 68 51488 syersdifem
thé‘ ol %n@s&?'o’? %o%é;erﬁ oRfFeh, MRroBErD WBIUMO BGbr6 lokddg, afimana, carbon

a ueous So flon of ammoni a, an aqueous sol ution of
dXEEPIRHATEFER B 9% aqueous sol ution of potassium

- hydroxi de, an aqueous solution of a

5:] eg ﬁﬁ&ﬁ;fpﬁﬁé{uammnym direl 1 B vineein tmlmaq!wtmfi 1saaia§tseEmdc§'bm
roc FLG &n, HRHub a@Bh, QkondUarhtdriaC carbon

the gmgsam& a J%o S soﬁ§¥|on g% nlt#IC acid, an aqueous

: d'%‘@?ﬁ‘!ﬁ%jﬁ'x“éﬁwfﬁ?iﬂjrgé‘fﬁsuor| c acid, an aqueous sol ution of

- phosphoric acid, an aqueous sol ution of acetic aci d,

178N g{i gﬁ)‘é%tt@ O.Jcégrchr%rlo QfainD XA Iwh6rein Ghedothd Mg patEs into the water
cop SRt L QL 0L Ayl LR e ﬁauwggmg%alausa@&s@&uﬂm of

ous so Ut |1 O ? ?}gﬁsf O)Ig ”
ot S LGRS LS VT PG e,
an&a@qh&us SSREDT bNUGIIG Dl SSEbAINNG dRENE, GE 20ENTY $tRS:f hydrachioric

%&%I%Ty%unm %UQUSQ'%MEB TR ldRoYs solution

o G st in o LR Eobpu o B A St o st s
anciye50d solufigp @o@a@aqdn@@qaeqqﬁﬁqﬂmgft ¢t é&’ﬁ?gle'i‘ BRiPe- W%S*ﬁﬂfufm of
ar&%ﬁ rah@%a@eéisfsbﬂﬂdn FEfySlogd PRk, egd b Imixef bahwtion oftagmofia and
" f i 0, streamliquid and outputting a signal of the
y@ﬁ‘ﬁncobta|ned by the neasurenent and a nmechani sm for
controlling the flow rate which controls the anmount -
180f  SHPpbppraak dobredigas caas 68 vawretnHee phgruinuid inpatat! intoaihel water
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SR QQNIFINUQUSB{%SGE:V!NG BEVICE, CONTINUOUS DISSOLVING
METHOD, AND GAS-DISSOLVED WATER SUPPLY

ABSTRACT

An apparatus for continuous dissolution comprising a dissolution

‘portion for dissolving a gas into a main stream Hquid, which comprises a

5+ flow meter measuring the flow rate of the main stream liguid and
| outputting 2 signal of the value . obtained by the measurement and a
mechamsm for controlling the flow rate which controls the amoun%: of
supply of the gas based on the input signal; and a process for coni:muously

‘ .dlssolvmg a gas into the main stream hqmd, wherein the amount of the
10 gasis controlled based on the flow rate of the main stream hquid. Smce
a soiutxon baving a constant concentration can be obtained with stability
even when the flow rate of the main stream liguid changes, cleaning water

or surface treatment water used for elecironic materials which
particularly require a precisely clean surface can be supplied without Ioss.

s
Fig. 1

30



