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is effective in renoving a resist froma substrate,

when a sul furic acigiFny @F ydFOReNENFEONI de sol ution

are m xed wth each other. 15 BACKGROUND ART [0002]
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1d mxin appar at us produci ng a
mp(eltmedlel smiufcl@m ares mix@d Wlélalﬁﬁ%rh@ Be"hydrogen
peroxi de solution is described. Fig. 6 is a schenmatic
30 structural view showing a structure of a general
cherri cal-liquid nixin@APKGROUNDIARDA] As shown in
@P%@%%t he general chem cal-liquid mxing apparatus
an inner tank 10 in which a wafer is 35
accommdﬁhedetdnacfe bleeanegonyemtionally erknawg 12 method of

?I%%jﬂgﬁggﬂgﬁﬁeg' LGUTT Y TR Und h@drefetanialdd referred

to as "wafer” below) with the use of a mixture liquid of a

sulfuric acid and a hydrogen peroxide solution as a cleaning
liquid (see, JP5-166780A, Tor example). To be specific, a wafer
is cleaned by fully decomposing a resist adhered to the wafer,
by means of a peroxomonosulfuric acid (H.S0s) which has been
generated by mixing a sulfuric acid and a hydrogen peroxide
solution (this theory will be described below).

[0003]

With reference to Fig. 6, a chemical-liquid mixing
apparatus for producing a mixture liquid of a sulfuric acid and a
hydrogen peroxide solution is described. Fig. 6 is a schematic
structural view showing a structure of a general chemical-liquid
mixing apparatus.

[0004]

As shown in Fig. 6, the general chemical-liquid mixing
apparatus includes an inner tank 10 in which a wafer is
accommodated to be cleaned, and an outer tank 12 disposed
around a circumference of the inner tank 10, into which a liquid
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2 overflowing fromthe inner tank 10 flows. There is
di sposed a return pipe 14 for returning a liquid in
the outer tank 12 into the inner tank 10. In the
return pipe 14, there are serially arranged a return
punp 16 for sending a liquid n the outer tank 5 12 to
the i nner tank 10, a dunper 18 for redu0|ng vi brations
or the like_of t return
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Thehe%%gphqmd mixing apparatus will be described below. The
inner tank 10 and the outer tank 12 are empty in their initial
states.

[0006]

At first, the -sulfuric-acid supply valve 26 and the
hydrogen-peroxide-solution supply valve 32 are opened, while
the return pump 16 and the heater 20 are left OFF, so as to
simultaneously supply a sulfuric acid and a hydrogen peroxide
solution from the sulfuric-acid storage tank 24 and the
hydrogen-peroxide-solution storage tank 30 into the inner tank
10. For example, a supply ratio between the sulfuric acid and
the hydrogen peroxide solution is 5:1. Namely, a supply rate of

_the sulfuric acid is, e.g., 25 liters / min, and a supply rate of the
hydrogen peroxide solution is, e.g., 5 liters / min. The reason
why the supply rate of the sulfuric acid is considerably larger
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why the supply rate of the sulfuric acid is
considerably larger 3 than that of the hydrogen
peroxi de solution is described below. The supply of
the sulfuric acid and the hydrogen peroxide solution
is continued until the inner 8ank 10 becomes full and
the liquid overflows to the outer tank 12. 5 [0007] By
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a the peroxomonosulfuric acid is more e%fective %F\ang th% active
oxygen in decomposing an organic matter such as a resist
adhering to a wafer. That is to say, by mixing a sulfuric acid
and a hydrogen peroxide solution to generate a
peroxomonosulfuric acid, it is possible to fully remove a resist
adhering to a wafer therefrom.
[0009]

Fig. 7 is a graph in which a horizontal axis shows a ratio

(molar ratio) of a sulfuric acid relative to a hydrogen peroxide
solution, and a vertical axis shows a generatio'n ratio of
peroxomonosulfuric acid. As shown in Fig. 7, when the ratio
(molar ratio) of a sulfuric acid relative to a hydrogen peroxide
solution is raised, the generation ratio of peroxomonosulfuric
acid is correspondingly increased. Thus, a resist adhering to a
wafer can be more sufficiently removed. For this reason, a

ratio between supply rates of a sulfuric acid and a hydrogen
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35 wafer can be nore sufficiently renoved. For this

reason, a ratio between supply rates of a sulfuric

acid and a hydrogen 4 peroxide solution to be

supplied into the inner tank 10 is set at, for
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factory;he dﬁe?lnSQU|t]cc>uE'a%ha9véjfer iJideSrhhoserPbyeehe mixture
liquid of the sulfuric acid and the hydrogen peroxide solution,
more specifically, a peroxomonosulfuric acid generated by
mixing the sulfuric acid and the hydrogen peroxide solution, to
thereby remove the resist from the wafer. In this manner, a
series of steps for cleaning the wafer is completed.

DISCLOSURE OF THE INVENTION

[0012]

However, there is case in which a sufficient supply
amount of a sulfuric acid into the inner tank 10 cannot be
practically ensured. That is to say, the chemical-liquid mixing
apparatus as shown in Fig. 6 is generally installed in a wafer

" manufacturing factory where a sulfuric acid is directly supplied
into the inner tank 10 of the chemical-liquid mixing apparatus
from a sulfuric-acid storage tank for collectively storing a
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35 into the inner tank 10 of the chem cal-liquid

m xi ng apparatus froma sulfuric-acid storage tank
for collectively storing a 5 sulfuric acid to be used
in the factory or. a sulfuric acid generator for

col l ectively generating a sulfuric acid to be used in
the factory. Since this structure el ongates a supply

line for a..sulfugric acid, ;th i sybigi id
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[09é5&>xomonosulfuric acid cannot be generated. Thus, a resist

cannot be fully removed from a wafer.

[0014]

Another example of a chemical-liquid mixing method is
shown in Fig. 8. Fig. 8(a) to Fig. 8(h) sequentially show steps
of another general chemical-liquid mixing method.

The chemical-liquid mixing apparatus used in the
chemical liquid mixing steps shown in Fig. 8 is identical to the
chemical-liquid mixing apparatus shown in Fig. 6, excluding that
a hydrogen peroxide solution is not supplied into an inner tank
but into an outer tank.

[0015]

As shown in Fig. 8(a), the inner tank and the outer tank
are empty in their initial states. A return pump and a heater
are OFF.
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As shown in Fg. 8(a), the inner tank and the outer
tank 35 are enpty in their initial states. A return
punp and a heater are OFF. 6 At first, as shown in
Fig. 8(b), .a sulfuric-acid supply valve is opened, and
a sulfuric acid is supplied into the inner tank so as
to fill the inner tank. Then, as shown in Fig. 8(c),
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hYdrogeﬁftper;sgx%ée 2ol ut i on .guvgaﬁ F Ficaaqids ppyva ve
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t t h
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| iigmiet tank Heaolrean taalneadg fidedr nedwibh tihe |Shl||1fé1r”C aCId the

t%néhgﬂﬂg%{g Rl/bgﬂla%% Fotﬂﬁ% b'ﬂl@@F ttgzi‘ﬂi; sg?’ﬁiﬂ ?H’éds‘lﬂfurlc acid

tmmgthet HlB/d:rmgﬂrmememXIdﬁl sobﬂtlgo ane mixed wdhik eaeh other
e I fter a passage of a certain eri od
o Fi BuskPent ; ;

Wwhnin Fig. 8(f), the return punp is
t_e[rﬁﬁ)lﬁ]lly made OFF, and the sulfuric-acid supply

vl ve | Sy BBBARL/ER YR shARe R PIgaTB e e sufyric-acid
Fi supBlygvalveeisddaini clessd) 25dsupgl yevlarrWepmmmgau $1wntched
C\S8c A EREUCLET s OB [ retgHAEE @YeRe nner
Fi tegh ik y andf thee |eguidein bbellwmtamm\wﬂmsﬁasthe outer tank.
PRSI g B B BRI comadibitcnic o
pi fiee ifhies, tank arpbtheuostef tahé. | i Athed arpmagﬁg of a certain
Iclngght ng(/\,i,il §I sggl EROMCI‘FF%% g(ﬁrbm‘% eef@n pump is
temporarily made OFF and the sulfuric-acid supply valve is
opened to supply a certain amount of a sulfuric acid into the
inmer tank. Then, as shown in Fig. 8(g), the sulfuric-acid
supply valve is again closed, and simultaneously therewith the
return pump is switched on so as to circulate the liquid again.
Finally, after a previously set time period has passed, as shown
in Fig. 8(h), the heater is switched on to heat the liquid passing
through the return pipe. Thus, a temperature of the liquid in
the inner tank is raised to a temperature suitable for cleaning
wafers (e.g., 100°C to 150°C).
[0017]

However, even in the chemical-liquid mixing method
shown in Fig. 8, a ratio of the sulfuric acid relative to the
hydrogen peroxide solution is low in the outer tank, a
peroxomonosulfuric acid cannot be sufficiently generated. In
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oEPQr t]ank to the inner tank; and ar )
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800 & dldutd yReirbyHRP!HbRY SiepiniRad il laws) he return
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sulfdnhGedcldhit Bolfiéw into the outer tank; supplymg a hydrogen
peroxide solution into the inner tank or the outer tank, after the
sulfuric-acid supplying step, and allowing the hydrogen peroxide
solution to flow into the outer tank to store in the outer tank the
two kinds of liquids of the hydrogen peroxide solution and the
sulfuric acid; and activating the return pump simultaneously
with the start of the hydrogen-peroxide-solution supplying step
to simultaneously send to the inner tank the two kinds of liquids
of the hydrogen peroxide solution and the sulfuric acid in the
outer tank, while mixing the hydrogen peroxide solution and the
sulfuric acid with each other.
[0020]
In addition, the chemical-liquid mixing apparatus
according to the present invention is a chemical-liquid mixing



outer tank, while mxing the hydrogen peroxide
solution and the sulfuric acid with each other.
[0020] 35 In addition, the chem cal-liquid mxing
apparatus according to the pgesent inventionis a
chemcal -liquid mxing 8 .apparatus for m xing a
sulfurlc acid and a hydrogen peroxi de solution, the
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tl:'ﬁpd%gneg'{]ﬂqerowge §<9|an8:%’@@Rgl%t:gﬁ\'t\I?g}:ldgfl@g‘io?mi?glb?/fugply a
10 athyidrogert peroxtider selior Wupbey NN tanls Q1 | f‘et guter tank;

inner ta ;
Slﬂqi:% &g ILéVrZr ‘r‘\'ff r‘é‘df ftgim‘i:tohrieidrlbg\rflﬂgststgﬂgrtﬂlg acid supply

| ntmit} ibe bvde@geanlzerwkﬂe-ﬁ%ut:'@ﬁ‘t s0pply B0k P £RE return
”‘e rgq‘( @ﬂgp%gnﬁ'%ﬁl@?' éspa%mh'g%tsmm Yhénd.:llllftmlcsalatdl ysupply

oxi de utron’into i nner .t.ank
thEnLtuiter fillbrithe alnrat ignkheVithy & oﬁé%uﬁ'é:r hifle allowing the
15 SOLE, AR beid | 8 eW&%nﬁBeﬁr‘b‘fﬁeghEanéWGcfa@M 30 fldw into the
$UIds rogen per i de solu
anﬂu%imetaukf urtheracthlear@fsltr@r‘ & | ‘prﬂtif@ 'ﬂlger &wcprogen—
an e
oi %r%@gﬁ@m \[/)\nﬁ[ hsfﬁﬁfgyvqm"ﬁgtéhgﬁbwﬁf:?, ngen peroxide
thgoh‘}tdimngmtmdrmutﬂm@oltaﬂlkorprsm&ﬂ ufgre ¢ apdfng?lowglg the

CrEaRaRen! Betd%id =R Ror o tSWISWma@mghgebb@@r 280K behereby

tus, since th
20 petbgltdeo kioldg |ocﬁnllq5lld1$1d19‘dth© hﬁergﬂﬁf‘upﬁﬁoé S ?%ﬁf"&'ﬁ)n and

gﬁﬁl £ r'[§e§§96 apb Okt eldNid h:?leOHU@ér tafk, #ndathe c@fntroller

TEIAT Ve o ro en. per.oxi
SO|al¢ti\mt|m§ thec retigssul putmmélm @n@gHﬁ y ¥t gh@?"ef Iaét of the

a denerat | ond gid ro fRpRITRHESIBILEIdE sapplycanit. .
[0021]

25 - According to the chemical-liquid mixing method and the
chemical-liquid mixing apparatus, since the hydrogen peroxide
solution is added to the sulfuric acid which has been already
stored in the outer tank, a ratio of the sulfuric acid relative to
the hydrogen peroxide solution is increased in the outer tank.

30 Therefore, a generation ratio of a peroxomonosulfuric acid can
be elevated. Further, since the return pump is activated
simultaneously when the hydrogen peroxide solution flows into
the outer tank, there is performed a so-called stirring of the
sulfuric acid and the hydrogen peroxide solution in the return

35 pipe. During the stirring operation, since an amount of the
hydrogen peroxide solution is relatively small, generation of a



be el evated. Further, since the return punp is
activated simltaneously when the hydrogen peroxide
solution flows into the outer tank, there is
performed a so-called stirring of the sulfuric acid
and the hydrogen peroxide sol%tion in the return 35
pi pe. During the stirring operation, since an anount

Egﬁ— ﬁoWﬁé@QﬁOr@h@Xﬁ de fpltheroprommotedatn whley return plpe
I'l, generation o

A e o0, 2% RSO iAo sa
Eghpgeﬁged |hﬁ ?'m?)énlg l‘}frol@i@!cgz)@lﬂigmwefluqulrd afitthe sulfuric acid
rodu t
s@lr‘fduth@ ia\cdepgeﬂopﬁ@“ﬁlﬁdﬁeg&ﬁ Bdeolidiga 258c i Bn 4 d8sult, 2
5 %@dll dathegulid . effeztiViextivr arerhavinigt batreistst from a
ect|ve in removing a resist froma substrate can

bsuﬂnscbvattﬁeaan[ b@ZZ']O\Uﬁ‘eldhe chemical -1iquid nmixing

nﬁ(@?)% according to the present invention, it is
er

ble that a heater is provjded 10 th t
pi pe, ado thet chewsigairligetd vaRIXHYP s‘f"tf'&hfoéf %%‘%?rr 95:130 the

f
hgjere@%?\tteg‘u\}esnl%hf ﬁg”r:s?g@fef@r'aﬁepﬂ@éﬁta pesaed of pgrioveded on

rt of the return
10 adhwaetm pipp, and tihatchdnpater p.camamﬁx% for activating
AbUECPGE HaliBpntdy ifer Br BRESI bRYRIY igftinié Has passed
pr erabl é t ater Is provided on 15 the return
pifpern &he straat qmawed@tuamr@um@ﬁm%tlmaes%@at er such

that theg gﬁé%gém@i IRLInAhiRG ApPBPaRls RAIANMING to the

time ha assée tifon of the return
pupresdmnt menummgltalsoar@ieml@s@hﬁura ch%et%r p§ provided on

15 somggﬁ"(/ﬁmbg &‘ h%taﬂ'ﬁje %d;%%g%g(‘;trdgfcﬁr@g%‘%ge heater such
| Inwmhmhelataavs rantn{:aeted afked 3 diresed @%&%u%ﬁwe has
ﬁe%?%ﬁﬂi%?ﬂgnggﬁbéwdmo?q:'n‘e FENIRL pAenp

y dener wever, since there is an
enough per gedesatinigreai peraxemenesufuiia ackh Py mixing a

%?ﬁ@‘tu % ﬁ'gid ?Htéf;g ?Qﬁ%gén'ﬁ |d%p§6mt‘?@|n Wﬂ:l"PéB@h other, if

iMe i n whi
20 ontmmartuueatofohhethhgis |vqtmc@s h.ay%@mopgga IrTilﬁ(ed yet are

qonsrasawel; ofiaf b dr cpeppoMEASSARUHCITRGE | fannot be
i suﬁfgcwwtth,odgeneurauedg tkbowwem esiee i fhana i gn an enough
furtettw_leord YR8/ fwhich the return pump is operated while the
heater is not operated, in other words, since there is a period of
25 time in which only a circulation of the liquids is performed, an
enough amount of peroxomonosulfuric acid can be generated.
[0023]
Preferably, the chemical-liquid mixing method according
to the present invention further comprises a
30 hydrogen-peroxide-solution replenishing step for replenishing a
hydrogen peroxide solution by a hydrogen-peroxide-solution
replenishing pipe that is communicated with the return pipe.
In the chemical-liquid mixing apparatus according to the
present invention, it is preferable that a hydrogen-peroxide-
35 solution replenishing pipe for replenishing a hydrogen peroxide
solution is arranged in communication with the return pipe.
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30 hydrogen- peroxi de-sol ution replenishing step for
repl eni shing a hydrogen peroxide solution by a

hydr ogen- per oxi de-sol ution replenishing pipe that is
conmuni cated with the return pipe. In the
chemi cal -liquid m xing apparaf@s according to the
present invention, it is preferable that a

hydr ogen- oxi de-, 35 sol utj repl.enj shj ' far ;
T o B Y L AT BB & LGSR L 2R B8 sqution
i s t‘reﬁTemisﬁ{%thd,OtthVgﬁdmn glaroxigepsolutton W tdireatly sent to
structure, en a rogen_.pe e Ut TP
*hictah o WIBR, 2, Ppilosen peragesarting 97, ke replenishec
dih!%@i‘b'g)érﬁ?@rﬁk@dets}lﬂu!tieimdlamdﬁitge. sTifusic ackb-isgierfdrmed in
stjrring of ther eni_ she rogen - OXi

ohe T Bna e SRR e st Iad e gl Sfnee ap, amount
r%tfw*r{e F?iyi}@ﬁ’totg@ﬁ ip{j@‘ob@@e%dlut_ic(rj@ isptleaflta_tivm’ly srinadle am enough
anount 0 e rogen, peroxide solutjon .is .
r&%@%@éﬂ?”@ﬁﬂll{m'%ng@ﬁo%@ﬁ‘ %r%ﬁﬂ%ﬂﬁcﬁl%@@ Lef4rn pipe.
cahderepacrAtadid oft BRer sinduinpigfea pBrexelaoapsalfuric acid
ratio of the am)%nt of aegﬁgréoxormnoEul huri C aci d id
ganeiatgdoybY hdhee pren meR Plet ?dr'&\j fogen peroxide
PANtidD 19 iperahten. | ad nrireasdd. aAsedistemmbyviag efficiency

resi st renoving effjcien of_@ig,e rgrxture [iquid can
beofnieMaiede By - CBESER A BN GFECrHE  DRAW NGS

apparat us i nton

Fi 02’&413 a top view showi ng an i nner tank and an

out er ank in the chemcal-liquidagix_in ﬁaaratus

shown i Figi gl i$; akctemats Showstus V\)éle(vg)s g @ structure

| t EREM12aPERHARE Hakisd eispa it eheih & almbioduntent of the

miﬁjﬁgesﬁn%?ﬂog c_gﬁqi ed outéby the chemcal-liquid

m RIGREHpf@AUSNShown in Fig. 1; Fig. 4 is a top view

showi ng F”\{Q.'?”i%r al 86¥ Ay athdWired ah anlhdrtamRtded an outer

enbodi ment” of the chemcal -1iquid m Xxi n‘igi‘I ZE z\:}@_ﬁar arg.us )

shamk iin theychemidaldiaeid 5nixIagraRPaFAIUS FBRVEhANI TG - 1)

still angihes <GHRQON MEBME (Qi;_ th e fohigistaatihigdseduential steps

m xi ng apparatus shown in " Fig. 1 Elg 6_i§ 8

scobma | chamicaloligHidi ewixingy fgesnedr yearigd out Dby the
chemical-liquid mixing apparatus shown in Fig. 1;

Fig. 4 is a top view showing an inner tank and an outer
tank in another embodiment of the chemical-liquid mixing
apparatus shown in Fig. 1; '

Fig. 5 is a structural view showing still another
embodiment of the chemical-liquid mixing apparatus shown in
Fig. 1;

Fig. 6 is a schematic structural view showing a structure
of a conventional chemical-liquid mixing apparatus;

Fig. 7 is a graph in which a horizontal axis shows a ratio
(molar ratio) of a sulfuric acid relative to a hydrogen peroxide
solution, and a vertical axis shows a generation ratio of a
peroxomonosulfuric acid;

Fig. 8 shows views (a) to (h) illustrating sequential steps

of a conventional chemical-liquid mixing method; and
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30 of a conventional chemcal-liquid mxing apparatus;

Fig. 7 is a graph in which a horizontal axis shows a

ratio (nmolar ratio) of a sulfuric acid relative to a
hydrogen peroxide - solution, gnd a vertical axis shows

a generation ratio of a peroxononosulfuric acid; 35

Fig. 8 shows views (a) to (h) illustrating sequentia

steps Fify. ® ahroresta onalv ¢benillcsitratiogi d eaxdition of residue

net hod; and 11 Fia. 9 Vi ' firati :
&ﬁ@i fEsietoP Ny gs?'&%@%q %'ggfrl%s?) tbgér%\éécﬁi%:IEe)la‘?lnﬁé@)léié‘;n“_:{ergl(goil view
F(rtﬁ)s_ﬁ?lm@sﬁﬁaa;rmtaa ccajmtliaionew réb)dues ft ratesigtaon a cleaned
condi ti of resi.dues of esi st on a cleaned wafer
owa?swir"%?ma@x%fféa@%ééy MODE FOR CARRYI NG QUT

T'HIEI I EIVENTI ON An enbodi nent of the present invention

Wi e ' | .o ' h
accoman@%ﬁ&ﬁn@@.&g ﬂ{Q Yelke] . é '\} NIA Nng

a cheni apl efisidicn ahxiofotieeparestars imnvemgomOwill be described

helow Gl Aaretengs soig e resnpanit it P dhat Drids 1 to

of she vieReistwirdie ¢hminsicw -Agpad ahisinqy dpparatus in one
enbodi nent . FI%.ZJS at Vi ew showi n ninner_r. .
LEMbeAMmSRtoatep 4k T Tk PEwRcANVENGAY mifng! S 3
appReaiarscshavrudtirkl 9. vibw Fi ghoWvislgowsa 15struetaré¢ a) of  the
to (f). illustrating sequenti

. UST | J | st ._of . . ,
chRBRMIAA rliquiy ™ REngPRErABYS b FrisaeBtRodimens. Fig- 2 is
cherhpakibivdWHbWIng "8n ARPEF aiadrsk shednahn duter tanknin the
Fi %s. 1 to 3, the sane nenbers as those in the _.
c6hesntqainigUichendRO- BPRATAtYSE = Hp'[S‘aFéﬂ'ué'sh%'\Qn 3 shows
Fufewd %853 t@rﬁgdﬁm&%@lngységge‘iﬁi@l seiey ofce dherpeesl-liquid
as those 1n Fig, 6. [0026] sho¥¥n|n Fig. 1, the C
cheixioal - mefiad ncRfFigdapBHEath the tﬁh@”%ﬁ'ﬁiﬂf%‘ﬁj[ mixing
| g?gg}@gugnsﬁ@w@,rm #id¢. 10 in which a wafer Wis
accommodat ed, and an Qut efigt ank 12 di sposed aro

25 innedNt di@s10l At & whNEh SAMEqUNETAREFT | B%i Eﬁgﬁtﬁgﬁ{‘ the

t he v onbRthiRiEalewguidheliRing appaestss aH@knr n Fig. 6

pipe 14 tor returnin the liquid in the outer tank

i re @apictadepyt Bk S%@?e|r@fﬁﬁ%ncﬁé?lam€iﬁspésitﬁ‘,°%%? 352'9- 6.

ar[gcﬁfg]' ally arranged a return punp 16 for

As shown in Fig. 1, the chemical-liquid mixing apparatus

in this embodiment includes an inner tank 10 in which a wafer
W is accommodated, and an outer tank 12 disposed around the
inner tank 10, into which a liquid overflowing from the inner
tank 10 flows. There is disposed a return pipe 14 for returning
the liquid in the outer tank 12 into the inner tank 10. In the
return pipe 14, there are serially arranged a return pump 16 for
sending a liquid in the outer tank 12 to the inner tank 10, a
dumper 18 for reducing vibrations or the like of the return pipe
14, a heater 20 for heating a liquid passing through the return
pipe 14, and a filter 22 for filtering a liquid passing through the
return pipe 14. The chemical-liquid mixing apparatus also
includes a sulfuric-acid storage tank 24 for storing a sulfuric
acid (H.S0,), and a hydrogen-peroxide-solution storage tank 30
for storing a hydrogen peroxide (H;0:) solution. The sulfuric
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sending a liquid in the outer tank 12 to the inner
tank 10, a 30 dunper 18 for reducing vibrations or the
li ke of the return pipe 14, a heater 20 for heating a
l'iquid passing through the return pipe 14, and a
filter 22 for filtering a liquid passing through the

return pipe 14. The chem cal -1iquid m xi ng appar at us
a’%(g:a ahHCﬂH’éj ?‘@rf Wér%x@&édscﬂhﬂoﬁggtbﬁ@& iRdtherrespective
i g a sul ur| 35 acid (H2S04

hsthrragentprksx2 42 RG] 30 | B ﬁLH?F& t'QﬁQ fgtf- ipger tank 10 by
S{le‘guy?&n%lg&.%r 98 ﬂgﬁ?@eQ% G0 hyaryheprpefbkide-solution

rrc Xi de sol.ution

d
ssoppty | pipée 3‘%SDE@:$WQ@ZIV§¥Y): gg:ngHMPgY,zzP%%@tg@ngr epf the
u%%’é&g %nt%rﬂ?%ém% [fkatl bydjuatedl feyi & aguHuric-acid

ogen- per oXi de-sol utj on

sgpppyy pigee3ab Basipecigwlépger@@,@‘spqu,@@s%jp,tm PRIy valve
sé?ﬁuﬁegpteacgf"o‘g' %?‘lthlérq%gsg%ﬁ“%@'”ﬁ% PMixdng apparatus

val ve
hyldtlugkm; aecomtntdlsrolém|t¢n"atsapprt§0|\$atb@ refurn pump 16, the

ctiveLy. t e q X
S‘ﬁfﬂ? fusfbl nct{: egﬁgf%{)gt?g ﬁ'ﬁj&lyhaylag\ég]t rgleg t?wgd the
r ef r@grelmmelﬁxlcmesolhlémmrsmmlwV\@lVQJBQur| c-acid

SUDD' y | v and
hydrogeﬁ gﬁ@i?&’é lf %]I on SLPpp?tyV(\a/al comzc?orll_%rr\gsb Io?/c the
t herasqaeliquid cmmmwnapparatms: ahe@esaribedgdnd detail with

CGFerehioee £ Wgs X BrtRa"D *oo28) “°18 As"shown in
Fil@oZ8] the inner tank 10 is of substantially a
o e SR dpckhey, TPE BT 4Rk 0%l ar shacahrialy o
| afmangnm t kelid nshapeank The Tlmelteut etral’t|<an11212!$s also of
o t@@ﬁé&%%gga}ggg%ggoﬁfdj?&%r Rffglvg%‘]ﬂ gﬂé?rthan the
erlgmréeTeamnngo ta{zkel@.ét@' sank ta tshellspcéed tcarﬂur:mund the
erigscariietshrBootates ISt Bnk T Bne "Ahdequfieasabove, 2
;rﬂlgél;.llndril odemwk\dllrgyrﬁroﬁn arhe Hanest tamk pl Peisl #aidntenthe outer
PGS oL T iy TR AT YRR ISIEThyp Bt whose
a @ﬁd's afe wafrgtedteldd¢o sa Iattoon dbitbeninrer plila@rkaﬂ.()ty Thus, a
Ilquu?rsent fhat gre anrandsdd i LAy ent@P3¥e inner tank 10
through the bottom thereof. As shown in Fig. 2, the inner tank
10 is provided with a pair of wafer holders 10a for holding a
-plurality of wafers W that are arranged in order.
[0029]
As shown in Figs. 1 and 2, an intake 14a of the return
pipe 14 is connected to a bottom of the outer tank 12. A
sulfuric-acid supply port 28a of the sulfuric-acid supply pipe 28
is positioned above the inner tank 10 near a side periphery
thereof. A hydrogen-peroxide-solution supply port 34a of the
hydrogen-peroxide-solution supply pipe 34 is positioned above
the inner tank 10 near a corner thereof.
[0030] '
As shown in Fig. 1, the sulfuric-acid storage tank 24, the
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As shown in Figs. 1 and 2, an intake 1l4a of the return

pi pe 14 is connected to a bottomof the outer tank 12.

A 30 sulfuric-acid supply port 28a of the

sul furic-acid supply pipe 2845 positioned above the

inner tank 10 near a side periphery thereof. A

hydr ogen- per oxi de-sol uti on supply port 34a of the

hyeiF @eiena ger @mlpfﬂﬂySVEbI& @6 samsl \thei palBaicacid supply pipe

Itoﬁé:r%m“ og?gstae[b%\éggj uAéc 'ﬁﬁjﬁﬁlﬁﬁﬁ@ i EGF QJSBM% a sulfuric
iﬂ%'fgﬂ‘mav |th%2tmmde tamk 24). theOlJS tlml fathes- agapd, the
al ve t
JBYEre9enenar SpidarsoL g.”zué{}ﬁjgﬁ% Sﬁéﬁ fﬁ@gﬁtﬁ{eg é’r%gen-
Sg%%‘ﬂd‘e s@ﬁ.ligohnt asUpysly nngVEanIGZ,O andt haher héwdrogen-
rogen e
tnerwmgeﬂu@oa&éﬁ 15 oP g ok §E0LAE 18" yirogen-

E%r@%ﬂf@%'ﬂutl@ﬁf Qtslp@ﬂ?y&sprhllﬂtﬁarnsapppyly\goaplay:dctogen peroxide

nstitute a hydro en- i de-sol ution supply unit
fS@‘%ﬁJ@BI'?tﬁg}h@ ?6 @E‘?‘pgﬁom de soluti onplon%/o t he

2 Qank 10. [0031] 10 As shown in Fig. 1, the
c ntroller 40 is connec

the ret Asnsipawd 18 Fighe hgﬁttegFg'g Olfq{g%ntﬁcgtoﬁ‘q‘él&gﬂ to and

SléB H‘\l)’ﬁi'c‘é?e%w@ﬁdthéerémﬂll‘rogﬁnmm)eléxl deesbletantEOnZO the
y valv contr

€ @‘j 4 cont )

tﬁ@é@lrmfé'rﬁféﬁs b§U§ Yi ng"@ roI2 1gnaEf thei;rgél {gdmgen

Eﬁ?&?&llgégécc?’lgttd}?p§@;§1bL@lx}av%@tzopemheatcohtretler 0 controls
ve

1@adh hob Hgger prﬁ%ws S %%BB“%%CB{)EW' oﬂﬁh&w thereto.

L%[Sé‘&‘f af/ dtﬁéoﬁbhlﬁﬁol'léllnedlot @@lenl_:,o &1 divst itheo stiteuric-acid
{5712 t econtroll

hy&wm&nvpblﬁaﬁﬁjéoss“ﬁ i %Hné‘l%pt Q?é”&% ?os'éﬁblﬂcyag'd SO
Zocl-{b?:cd F??eé\/é’ﬁ‘[é’%'lﬁé sQlfuticoacidtfeohhethennanerardnk a0 flows

cundo thakouter FABKod | hal 15, KiNfsContidiy @0 “oplfis the

. e |
i g saianie soppy i 2 s ey

cohvdm@n Ao SolatRyTBERANSelaReaaal dfioRo that the

%éhvepe}r%xla@»d §bm~ti6@n¢mwtylﬂc<bl\thteesouter tank 12,
In additio e contr

acwhecne@s/ tth@ b deings £f + i gm i.e., eI"{yélrogen peroxide
solution and the sulfuric acid, are stored in the outer tank 12.

Then, the controller 40 opens the hydrogen-peroxide-solution
supply valve 32, and simultaneously activates the return pump
16. In addition, the controller 40 activates the heater 20 after
an elapse of a preset period (e.g., 15 minutes) from the
activation of the return pump 16. Details of the control
operations by the controller 40 are described hereafter.

[0032]

Next, operations of the chemical-liquid mixing apparatus
in this embodiment are described. Specifically, with reference
to Fig. 3, there is described a method of producing a mixture
liguid by using the above chemical-liquid mixing apparatus
shown in Fig. 1 and so on.

[0033]
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an el apse of a preset period (e.g., 15 mnutes) from
the activation of the return punp 16. Details of the
control operations by the controller 40 are descri bed
hereafter. 30 [0032] Next, operations of the

chemcal -liquid m xing apparattis in this enbodi nent
are descri bed. SpeC|f|caIIy wth reference to Fig.

3, therad ghdees inPedga Eﬁ)hoﬂwé’flrﬁ’f@dltéhlkgl@ nd Whe outer
liquid by Using the above chemi cal-| i

apakati’s ass em@ky iR Ehgir inthal s%tagﬁs [06{6,3?!9!@1 time, the
DR8N Bl 13(8hd (e ebiter ddkn OFRtatbe out er

eir initial states. At this
t i[B®34]he return punp 16 and the heater are in OFF

state. [Aqoﬁ?‘%m nspghéwi\?n 8. m whifd ghe:’%éﬁurn 0 pump 16

while the re eater 20 are
Ormd tihe hddteri aoaara &@pb@FﬁaW@ spibfyric @gféﬂeaueyhé valve

%&% go Cé;ﬁl?@qﬂ/freghg %Hc??rcf‘rq)\ §F?E3c%nﬂrgller 40 so as

uri1 Cc aci e I Nnher tan
su:pptsyppﬂy a mjlﬁuurltuac!d amticn thg voner faek 4&:i | Theesupply of

W Ll Gdig S EbAfioliRd Aot Bk et EakCaoCisdrilled up

f9'E Rl OWs 1 n out er

12N|ﬁ_hOGZB§] stitfric aacishamd itherisglifagie) acich @c@r(ﬂ@\aﬁcmto the
Wt h a onltérlgi command fromthe controller 40, the

sUPY id'supply valve 15 26 is closed, and the
hy[®%®&h- per oxi de-sol ution supply valve 32 is opened

so as t SU,%g'ayssgng\gﬂ{ ﬁﬂeﬁ@grog&gﬁd% SRA-HAR enWi’th theontrol

i nner ta per oxi i de-so
sumﬂrbmanﬂt fida bhet bentrodiergéh), pb‘m)atdéusu@racudoﬁupply valve

SL981 s 2BEqq *u\d AL ARSI RIRIRAN shBbly valve
l N8 Isheplemﬁ sbaat; ﬂchb:;ppIgravinygergem pheoxide solution into

hy APBE g\?&qﬁ i Utl 6”?% Hé[pﬂ%:lgﬁé@&pelrom%e solution
FTHQ[[]pply ﬁd“ﬁ Bylar @Qieth@dnmr@@enelbermmdef-|so\}utlont suppdy pipe

ou L)}%?nk 1%&%&{2 Btsggfnthgu cg'lr?wé% and ﬁe rﬂﬁ'dsté)'flk 10, a
aChS}dabgesﬁ werdxidet belwtiver fallitg 1into the inner tank 10 by
gravity from the hydrogen-peroxide-solution supply port 34a
immediately overflows into the outer tank 12. In this manner,
the hydrogen peroxide solution flows into the outer tank 12, and
thus the two kinds of liquids of the hydrogen peroxide solution
and the sulfuric acid are stored in the outer tank 12.
. [0036] '
~ As shown in Fig. 3(d), the hydrdgen-peroxide-solution
supply valve 32 is closed by a control command from the
controller 40. Simultaneously, the controller 40 activates the
return pump 16. Thus, while the hydrogen peroxide solution is
being continuously supplied into the outer tank 12, the two
kinds of liquids of the hydrogen peroxide solution and the
sulfuric acid are withdrawn from the outer tank 12 by the return
pump 16 through the return pipe 14. 1In this manner, the liquid
is circulated through the combination unit of the inner tank 10
and the outer tank 12. At this time, there is performed a
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[0036] As shown in Fig. 3(d), the

hydr ogen- per oxi de-sol ution supply valve 32 is cl osed

by a control command fromthe controller 40.

Si mul t aneously, the controller 40 activates the 30 .. .

return punp 16. Thus, while tf® hydrogen peroxide

solution is being continuously supplled into the

outer tank 12, the two kinds. of gw ds, of th

Inachcadked tinkngleot dhe |th10aKbP@ﬁe0 Siaywids @faghﬂ fydrogen

V‘%é[{lﬁ{ ggnﬁg Lﬂ:'% he?n&’%tl'\%' shfl‘ﬂ&‘néza@lﬂ thetiﬁétrlé’tﬁrnpplﬁle 14 by
urn pipe . In this man

It]lmurdt@ﬂw PR repr- éﬁl,aﬂharthoU@ﬂ tt\’h% ki BABi %gi'qéﬂdﬁn‘?'fe mixed

of . th%? gn(g{hé[ank 10 and the outer tank 12. At this

tfY & I's'performed a 15 so-called stirring of

tf@OBWY kinds of |iquids of the hydrogen per oxide

| ut d; th t 1
byt noonBREANERUR 28" SfieRhbin gt I3(ER; WiieR Beeldixture
| liguidis renehesx el cmrtanneatfrv@h higt . tBe[omgtqr tank 12, the
S tl F h
hyErduRBaeRee SRR cslpef Shploraa s THidsEe by
tb@ntmdtomami drorre-thel wardmoblespfy vl swmthes supply of
d { f I
CHBS vibadon ioBlbals SHINGa: omh WS 0 PRt f the
Hesgyet pdrh@ clrﬁenatmcumtmuetd]eso thetr theuiguitk is scontinuously
t th
CERELTSES Wb 08 £ BB E AP B e o 10 ane
t?ﬁéhb@téﬁdtarﬁlhelzut eDuertio ithe mieculatiore ef rthe digwid, the
t I d ' '
centdie OPeratin g e T ERGA | BRrOkidd SNUAENd the

C%‘ﬂﬁﬁ.ﬁ*ﬂ@ 'a\(ﬁdj)‘lsQﬁTrrseﬂUtwmy cadsigld Bubal |y, as shown in

% ?ﬁﬁ after an el apse of a preset period (e.qg.
es) fromthe activation of the return punp

16 t he Reaaliypladseshd@radni Fig.e3(heafteaten el@pseneé, a preset
ngquélggu%dgzol'%? é’ﬁ'ﬂ@?g%g fg(lj'ﬁ{ t{w% a{:ﬁ(/ﬁ'hg)rﬂ???:hhjedfréﬁu rn pump
t ang, el @om@cﬂaﬂ' 40 actu\mtpsramerreeatena@ e Thus, the liquid
gl&%ﬁ% wg%ers W ghect fdiedh ¥ pif0C1 4t 0il5}feaded, and a
temperature of the liquid in the inner tank 10 is raised at a
temperature suitable for cleaning wafers W, specifically, 100°C
to 150°C, for example.
[0039] .

At last, when the temperature of the liquid in the inner
tank 10 reaches a certain temperature, the controller 40 stops
the return pump 16 and the heater 20. Following thereto, a
plurality of wafers W are all together immersed into the inner
tank 10, to decompose a resist adhering to each wafer by the
mixture liquid of the sulfuric acid and the hydrogen peroxide
solution, more specifically a peroxomonosulfuric acid generated
by mixing the sulfuric acid and the hydrogen peroxide solution,
to thereby remove the resist from the wafer. In this manner, a
series of steps for cleaning the wafers is compieted.

[0040]
According to the chemical-liquid mixing method and the
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25 At last, when the tenperature of the liquid in the
inner tank 10 reaches a certain tenperature, the
controller 40 stops the return punp 16 and the heater
20. Follow ng thereto, a plurallty of wafers Ware
all together imrersed into th&®inner tank 10, to
deconpose a resist adhering to each wafer by the 30

ngr%xH{lggll Iﬂ%{%lﬁ Hﬁl)&ﬁﬁoégbfa%t&sqw @n@nﬁbédh’ﬂ@rﬂgeﬁhe inner

specifically, a
ptaarmkohﬁnltssﬁllrstlm filled & yendhapeduifbyiGiagidg ame the sulfuric

SHE[ (é/\?erfﬁ:é\g defot RIE" ?ﬁﬁ@rpﬁér‘%'ﬁ@ $I‘6W‘§'ﬁ{to the outer

renove he Tesi st rom:t wafer. In th
neankri2a THeenedyoSUPPdBNg or rmcbr@mafg RQT@XAH?e?B@‘HtéOH into

ﬁfﬂ?@ﬁ‘%&}%@([ﬁ@ﬁemm@%@ﬁ Td)b‘?l g!‘ﬂ:ﬂ?)@(bnflb% thto the
?pm?lattasﬂa i 2t, hwheafebofdtmerﬁwot|¢1@d|5nﬁfsﬂlqLtldﬁkoﬁghﬁshydrogen
irs

ekl LU 400 T SRR hrefch, n the outer
Lftawk 12t o Tie rettien p!tla‘lﬂ( 1% is Hedivatsd sipprlygangossly when
LB P BB e R e WliDcanic 12

t&hcéZthwhbydbggem rxemmdedsobjtlonqm addedt h@ the sulfuric

G NI RS EET 3t 8 SRl R B Siter BghR, 27 a ratio

agifi phed @mlﬁjrmﬂacadeoensityvavltenthe Heydhmg@gememl@a sglutmn is

ﬁ%%é@%@ﬂ,@%% tE‘{eqrgﬁ 1% ag(% r?—:for %@ﬁ?réﬂ%n ratio-of

add Cbelhfol)@hnbaasbldamnalaaaidxzaslt d»reeelevmateda o&ttmtheansmce the

nysrgtrp uin et Caf el M e BBV i Wi gyarogen
t gierodddeThesleftive, fiowsneindabi orhe abiudeof tamk 12 there is
Efééc’ 8%0 gl :g{c{f ?&ﬂ%gqgrlP@ eéfevﬁ{feauﬁ‘ﬂfrweéud and the

acti va
Slwdit@g@r@wéyomm dohatiloydringtne rpedum Mépeoldt | olaurlng the

th t tank_12
N Sy AL o ZprdFER B RSB peroxice
hy@blm&m ner exiativeslgl shialh, igertdratican wn appmfommonosulfurlc

varbodn st Bier aar S AR, Thoffies e lfiy MRy L, Thérefore, 2

genti @t oorehef amoamxofrmmtmtdmrurmsmwuq actdiradrrained in a

| th& SFRI'% ﬁf’é%[gh'ﬁ%gHggufﬂﬁPpc g ﬁfor ”gdaatd'& Ind the
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fi ﬁ‘?m‘dgéﬁoﬁéﬁ@dldﬁ xbltdohi cwlmlcnm‘astdde sAIsfarne:susit; d mixture
anﬁ'quucﬁa that is effective in removing a resist from a substrate can
be provided.

[0041]

In addition, the return pipe 14 is provided with the
heater 20 which is activated after a preset period has elapsed
from the activation of the return pump 16. In generating a
peroxomonosulfuric acid by mixing a sulfuric acid and a
hydrogen peroxide solution with each other, if temperatures of
the liquids which have not been mixed yet are excessively high,
a peroxomonosulfuric acid cannot be sufficiently generated.
However, since there is an enough period of time in which the
return pump 16 is operated while the heater 20 is not operated,
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hydrogen peroxide solution is increased. As a result

a mxture 25 liquid that is effective in removing a ’
resist froma substrate can be provided. [0041] In
addition, the return pipe 14 i_s provided with the
heater 20 which is activated 'dfter a preset period has
el apsed 30 fromthe activation of the return punp 16.

. i | ; : . .
Dl PEDEL bl 2 AL HEROR d e d O i o only 2
ecictu lathon |, of fthe dpeui Suri8s PETOTTREd) ali &NAMgRhamRrnt of

ﬁéroc%%%'ﬂsc?ﬁfé'ﬁk L8 BXReSSigdhrdtedh. - a

(71'C A8 d cannot” be sufficientl y
ge®42) ed. 35 However, since there is an enough period

of time.ipn whi Eer N 16 i .
the neal 47 2Ociwsérhno 'OQQP&{ edPH%'ﬂlénl Ztrﬂgr@ﬁ@asgSWd ° the
Smeﬂ}itbbﬂiﬁldid anpengod ppraretus ahemﬂpéh“'aﬂtégato 'the above
cirgul ation,of f (NWeTEY [ r , Ry

e Fp8Rse, ArfonatiblS, | EnafbGe aRRd, “TolMkons are
[Eeégiblleﬁl Theorchexaoaple, i doi @latei iy msiRed f’ngfuriC-acid
chem cal - | i qui 1 X{.00 a b i
CRapPRGove s DR HnanfrBalie Rt Esdation supply
modivie G istosvarie Figpssias éheFsulfaxiamaced supplyadsitopnd the

usi ng the sul furic-acid.
nuegernseesers =T bionh Sihapy U, SRy, Pifinps may be
Elrg?pégﬁs'elyh@wéuiﬂed: cngtd‘iejsslfpm@ramdtsmm pipe 28 and the
- per oxi de- so it |
TS ST D 0 UPRIY L 23088 bsPrgpsuply 2
gﬁggf%ri@g:ﬁgdggn@nd h'v;ei rokyear ;;»@GEDXMEOS(G)MJ'@I@I by i these supply
as . .
hpHBgen P& Bxi ggeso?ld&f‘%#q%ﬁq ?é@%@%@l §a§‘§' Saﬁggaﬁd the
Ly r ﬂd@%rﬁlﬁéwxgdeas?mttoragHagamktaamkaﬁﬂ,th%SpeCtiVel\/- In
rogen- per,oxi de- sol ut i i
SO BT 6 RIS GBI B0, syply pumps,
CHlbcel oft beseraitpml yheuspdtfurio-agdase palycyatvel 26ngnd the

nyavdtaeaerossop el RO VRS2, 20 [ooagy

E%dr(gg]é]n:on gIXiaag_ of Ioositi oning the

hydr ogerf:-lbrz; i e S@%&{%It bﬁnpagﬁ%xirﬁ’é’rfhé}’A’ﬁnyrobEﬁ-peroxide-
solution supply port 34a of the hydrogen-peroxide-solution
supply pipe 34 above the inner tank 10, the hydrogen-
peroxide-solution supply port 34a may: be positioned above the
outer tank 12, which is shown in Fig. 4. In this case, a
hydrogen peroxide solution can be directly supplied from the
hydrogen-peroxide-solution storage tank 30 into the outer tank
12.
[0044]

An amount of a peroxomonosulfuric acid contained in the
mixture liquid is decreased by repeating the wafer cleaning
process. In order to cope with this, the present method may
further include a hydrogen-peroxide-solution replenishing step
for replenishing a hydrogen peroxide solution. A hydrogen
peroxide solution is replenished through a hydrogen-peroxide-
solution replenishing pipe 36 shown in Fig. 5. One end of the
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supply pipe 34 above the inner tank 10, the hydrogen-
per oxi de-sol uti on supply port 34a may be positioned
above the 25 outer tank 12, which is shown in Fig. 4.
In this case, a hydrogen peroxide soluti-on can be
directly supplied fromthe HAfdrogen-peroxide-sol ution
storage tank 30 into the outer tank 12. [0044] 30 An

mount of a peroxomonosul furi | ai ngfgpkn th [
VARG T ioaﬂﬁs g@‘é‘ﬁ%@ed bf/eé\gpggsatﬁl g th:pd\[/)\gfer s
Copam eI catedcasth the bydeogea-pepexidetsaltion sherage tank

present thod may furthere pncl.ude
s huniok Gheietag] HAHT baSsUdcironan she puter tank 12
rwgp! ertshdndiraohydnogersiger oaf déhsol teiwm RiR§drbgen The

35 peroxide solution,is | eni.shed. ng : .
.”Wﬁ r,cswfjﬁ?ﬁ'53??'5@-'Sgg':lﬂf)[rjgﬁe?dé‘lsm%ﬁlsﬁ;g pI pg'636lssh%5\%wded
L@gﬁogaénﬁgg?g@_é?ﬂ@@bx?@e—i&utlion replenishing valve 38 for
en- Xi de- so i shi i - )
isonaaan anorofaey wUsERERRISH) 32 BLRfepagea peroxide
S%&hz%&ﬁntank 30, and the other end thereof passes

throu the outer tank 12 to extend into an inside of
tmeoﬁ’rgﬁurn pi pe 14. The 5 hydrogen- peroxi de-sol uti on

L;SL gg;%m&%gﬁoﬁ}?%’:o'a@?ﬁ tSerﬁkﬂ Om'rfdlelde wytdrogen-peroxide-solution
- 1 de-sol ut | ni shi .
CoeRIRIRDI TG BRE G TSRS DR PRl o Cag phabshCRipe 14,
pﬁfh‘%ﬁ %ehgﬂ?b@térpﬁerb%ﬂé]sqlm@io‘ﬁi ns eephenisted, tme fydrogen
t he hydrogen- per oxi de-sol utign releishihn [ % .
' pech¥Ie hG B SARFET 88 ur i Bhpet 15, ¥R -Beroxide-
E)‘,QM’QSH E?droc?(yéjg;aw Big 99 digecelyl erinthed theheeturn pipe 14.
ydrogen peroxide solutio ransferred from Ia .
g cn- poroxie-S4G1 061 oh theor ST SAEGgdro0en peroxide
d's%ﬂ?#i ¥, SRALtRE duMaurietadia i perfckmal ifhtise meturn pipe 14.
so-called stirring of the repl.eni shed '

pérwsingetheostiriiBa ARB@HENs UPHS @na@%gﬁﬂﬁgggr Fae Jaydrogen
;:b%ﬁé%{;ﬁ@;%%r??hgfﬁntlﬁe IﬁDla': ramativelyst i rgiadl, operat i orgnough
 alamonaing el TG GOV DpSIReRdsl EIF IS anPiPe 14
gaiﬂ'é rf‘eofggg?{%éreég:}%urbnft hEer aR6ONRI Of alperdkotheneboifyric acid
Gayenacaie by byn el ehl SHRBIVESE. e ey ByarcGefl peroxide
PeIAXkfSh is increased. As a result, a resist removing efficiency
of the mixture liquid can be maintained.
[Example]
[0046]

Next, a Present Example of the chemical-liquid mixing
method and the chemical-liquid mixing apparatus as shown in
Figs. 1 to 3 is described below. A Comparative Example of a
chemical-liquid mixing method as shown in Fig. 8 is described
for comparison.

[0047]
<Present Example>

A chemical-liquid mixing apparatus as shown in Fig. 1
was prepared. The chemical-liquid mixing apparatus includes
an inner tank 10 in which a wafer W is accommodated, and an
outer tank 12 disposed around a circumference of the inner tank
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solution is increased. As a result, a resist renoving
efficiency of the mxture liquid can be maintai ned.

[ Exanple] 25 [0046] Next, a Present Exanple of the
chenmical -liquid mxing nethod and the chenical-Iiquid
m xi ng apparatus as shown in 1¥igs. 1 to 3 is

descri bed bel ow A Corrpar ative Exanple of a

nggﬁrlpgl g h% (ﬂ,gba\fr?éfgcg\g ?@J?Q?Y"‘Ehb?léﬁﬁe% t8nkS10 flows.

Exaepben d\lgﬁmdtal retilgui @ipexiadoapmiuaning dhehiewid in the

F
L\BH&%gtWK\rﬁ?d gd%{w@e%w{n&gﬁl Bh?ﬁﬁghf@fyrj?\g pipe 14,
V\’@ﬁél"eV\éré memdatadgeand aetou eputrgnkl G2foli sEiseding a

WHOHO AN Fai st i olon g0 isioner ARK, 10,7, dyghBe? 18 for

tgtélg?ﬁlrhd'hﬂbeatlén@ %mﬁéfluaer@ﬁ tin @ r@tpenl@p‘@ﬂ4 a heater 20
| uid in e, oute t h

| FrneaRro1a, INH1d HeaPsrt FEPHENINS (FRIC gpe 14, and 2
S?ﬂté‘# by f ANGSThE & Giquid pasPintbthuglettivenregin pipe 14,
li in the outer tank 12 to the inner tank 10, a

dlﬁ 8]18 for reducing vibrations or the like of the

paSSI ng trﬁfougﬁ trgeéqer e(?UI o g %ﬂ @ dfl Ftw dne resent

fcﬁxamql@ralﬁg walygesqa F%QE‘H% %‘E'rdoégq{atgr?etPQ&ﬁﬁ E‘?r gtoring

14, LPAAE ]aQ:Jh al ahidquad Wy &iogeapperakide-solution
t he Igr esent : G(Ii-g‘f?;(}ﬂé}é |ncI gdes HWsuclr?%rp‘p

L togect Kk 20 FoF k0Bt Ry dEape perorids (Rt solution.

angh @ MIqﬁﬁl%eBcRPr% OireS A yed f T@‘en Sp @F il el @@kuﬁ@nf gtored in
storin rogen peroxide ol ution
sth‘eur!‘&SP@(ﬂtd/%rﬁiofhﬁehiiéf‘@eﬁ"fp@rr@ e 3G LﬁH‘BHFed into the

StiiRet | tg the 1B P! I;Mﬁ‘u?ri@ra@g@ tsarwympami 38 and a
are supp into the inner tank é/g
smvdrweacp@r@ug@ §0H#Benz§%ralya pip? 34, respectively. A

hy&Sﬁ’&? r%ﬁfc?ﬁ(' dsF Sehat | MIfRVRP! WCRd Pavdd, 98 Wtk and a
respec concentration of thgﬁsul {I c acid

v\/aGOBeeMI%tl(al'th%th@oMﬁq%ﬂ REXIHRe SRIYFIQFeVAS 30 wt%.
CREPED AT OO BRIy anatanriaids are
adjusted by a sulfurlc -aci supply valve 26 and a
hydrogen-peroxide-solution supply valve 32, respectively. A
supply rate of the sulfuric acid supplied by the sulfuric-acid
supply unit was 4 liters / min, and a supply rate of the hydrogen
peroxide solution by the hydrogen-peroxide-solution supply unit
was 1 liter / min.

[0049]

The chemical-liquid mixing apparatus in the Present
Example further includes a controlier 40 for controlling the
return pump 16, the heater 20, the sulfuric-acid supply valve 26,
and the hydrogen-peroxide-soiution supply valve 32. Fig. 3
shows control operations of the controlier 40, and details
thereof are described below.

[0050]
As shown in Fig. 3(a), the inner tank and the outer tank

were empty in their initial states. At first, as shown in Fig. 3(b),
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adjusted by a sulfuric-acid supply valve 26 and a
hydr ogen- per oxi de- sol uti on supply val ve 32,
respectively. A supply rate of the sulfuric acid
supplied by the sulfuric-acid supply unit was 4
liters / mn, and a supply ral@ of the hydrogen 25
peroxi de sol uti on by the hydrogen-peroxi de-sol ution

B % eeht el appd A adtee free,ept OFF, the

Eé(@{ﬂa'rﬁ—fa@rd harp piyc Mades wa(sonplemacbrtmsumly a sulfuric acid
it r?@g%r&giu@nye“ﬁ‘ epgﬂBgﬁg ?h%h'éeaélﬁ"fu?ig 348 was

val
hMQhQ@ﬁl“edJQmw Oler@dhmtsronaskppas \fdleﬂé @p. witly. salfuric acid

shows cont
dena pee SuiBierd Reo veues el BhE uBEofengE "as
mg?g@é' N Fig. ?ga) t he |nner tank and the.outer tank
ty in iroini t

in Fig. 198,236 Q/WIPI'@ |% Sgaeﬁw%ﬁﬁﬁ%ﬁgt?ﬂﬁsﬁagﬁ valve
\glg&eénese gat@gegsFanfdhecheslwfmwfcbgeae%drmm-ﬁomtm wapply valve
THESSLRPE)SEY tone Ry A EVARRD Stasb e Lot R S Yt the
thﬁ‘nle? nik.ankt Wass fiif] e dtive twid fogen fpefaxide dobitad falling

he sulfuric acid overflowed into the quter
[donm] TheRYdEQIERGRET P! gS°|§%'&n FH@PQYH[S;?% Ry, qaravity

e d{nét)é’elr o)(()}@‘ga;rfgg?étédmt@cthteh@uter tank. In this manner,

ution.s
i PvairhganopaTopsSxsa iR HivwEd it e FRRR Rk, and

acﬁhs Phet 8 kits JfhRqlyak Qgcetlh@eh\pdrdgeaopatomrde solution
fa froma h drogen per oxi ol ution .s ly port
b_\,argd dbiet 9ulfurrtﬁeaiced éfv'S;/r%%?F%\Néotsﬂ b‘tFﬁeta&ﬁ{J
a@jb }1 this manner, the hydrogen peroxide sol ution
fl nto the outer t ank,

l'i qui ds /b$ $|h@V\ﬁyd'rrbgFe'|9 péI(QSI d@égﬁip}gaetn\@eghgﬂf%golution
gﬁ% \N/‘?E,goﬁéﬁé@d drid tth% eatiLain parkp WeBSaEtikated at
p

th d
Suti‘[ﬁ)‘samems éﬁecewhﬁﬁ[jt & d ){ch{oa%pde b Igosnolutlon was

ag@%xﬁ%g%ggfnué\h@lyséﬁ%dﬂdﬂi‘infEhUﬁe Mtéﬁtahk hper bgerkinds of
liquids of the hydrogen peroxide solution and the sulfuric acid
were withdrawn from the outer tank by the return pump
through the return pipe. In this manner, the liquids are
circulated through the combination of the inner tank and the
outer tank, whereby the hydrogen peroxide solution and the
sulfuric acid were mixed with each other.
[0053]
Subsequently, as shown in Fig. 3(e), when an amount of
the liquid stored in the outer tank reached about 90 percent of a
total storage amount of the outer tank, the hydrogen-peroxide-
solution supply valve was closed to stop the supply of the
hydrogen peroxide solution. However, the return pump
continued its operation so that the liquids were continuously
circulated through the combination unit of the inner tank and
the outer tank. Due to the circulation of the liguids, the
hydrogen peroxide solution and the sulfuric acid were
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20 being continuously supplied into the outer tank,
the two kinds of [|iquids of the hydrogen peroxide
solution and the sulfuric acid were wthdrawn from
the outer tank by the return punp through the return
pipe. In this manner, the Ii%uids are circulated

t hrough the conbination of the inner tank and the 25

?ﬁﬁ@éc&ﬁ%l Wogk88Ywithee By Hr @geer. per oxi de sol ution and
e su furY

c acid were mxed with each other. [0053]
BuBSédquently, as shown in Fig. 3(e), when an anount of

the |igy{gigt gedshpwirheiroutier BARk, rafaehed gamsag of 10
percent of a 30 t ot al ,storegg amount of the ,out E'r r was
rimkiteshiromdtg acther BRnder IHEurEBH S MNY VA& DEREE

gg?i%‘%eﬁ‘? stApst MpesHRRlY PsdiRg tihvsligehepeetxirdpipe was

ution. Howevér, the return purIp continued its K
breatedi, candoat b peva turguP B EIwigh i bz dpper tank was

' . gfhEhsse@mhe@ation unit of the inner
?éL%Ha%g%%bmg%oﬂ?éér ta?lg.9 Due to the circul ation of
{B&95]qui ds, the hydrogen peroxide solution and the

sul furi ' e gji?r% AVl then egcen Weeadtopped.
ot her. Act[ 8%%&] ‘eiﬁ_lénggﬁuyr’ri: S s pv\%ﬁ/‘{fn Fi g. 3(&3, .after app
Fad kgin @ ftheretej rumeaferr wast HBraers&@i'ngA die dRper tank so

retuyrn the 5+aCthMa Tq eftdigr by the
IquEPdrg%%ggtaﬁggﬁéqm\%ﬁpgt Srantlgfé ?%agg meed, and .
anieimrer diquid off the Bulfuirtt iacidh@ndcridie (fkrogg peroxide
rai,sed at Cd/ant S iahO : ,atissist
r%}IHEWrbun%Pth (g Regﬁ%g%e_% %ﬁg&é?hqp%gg;asﬁluoé%gfl_%m g;S on
tirer evaferamkitbr hadsbeeneireeeisac inHdg ARBFUrEHNaYlg Tn the
as to renpve [ dher e wafer therefrom

By N&fetd ﬁ%‘?é’csigqtéﬁ(g%opst%@s%ﬂ??h?i c acid and the

hpald ®gén peroxide solution. Fig. 9(a) shows a

ot asbAphive SRFMERe D i dture Liquid inthe 18 .

i nner tAfso ahd e t Sloenpapativer eExampleoss] chemical-liquid
SCRTRR0 U dHATBLCEn B iA ik WeEB e X aUBldmes of
an inner tank 10 and an outer tank 10 of the chemical-liquid
mixing apparatus were identical to those in the chemical-liquid
mixing apparatus of the Present Example. Similarly, structures
of a return pipe and a return pump 16, and structures of
sulfuric-acid supply unit and hydrogen-peroxide-solution supply
unit were identical to those in the chemical-liquid mixing
apparatus of the Present Example. However, control operations
conducted by a controlier 40 was different from the method of
the Present Example as shown in Fig. 3. The control operations
in the Comparative Example are shown in Fig. 8, which are
described in detail below.

[0057]

As shown in Fig. 8(a), the inner tank and the outer tank
were empty in their initial states. Under this condition, as
shown in Fig. 8(b), a sulfuric-acid supply valve was opened to
supply a sulfuric acid into the inner tank until the inner tank
was filled up with the sulfuric acid. Then, as shown in Fig. 8(c),
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m xi ng apparatus as shown in Fig. 1 was prepared.

Vol unes of 20 an inner tank 10 and an outer tank 10
of the chem cal-liquid m xing apparatus were identical
to those in the chemcal-liquid m xing apparatus of
the Present Exanple. Simlarld2 structures of a
return pipe and a return punp 16, and structures of

| furicqacid ply iy, an | d, and a
W ooel LAl o HPP b cuale 26 V38 ¢ e
i ek2thko gah - peroxiakee sohutine sh@flyavalvgvas npRengd to supply
apparatus_ of the.Rre ; tankOnt Aftler that, as
o%@}y oS pc%&ﬁﬂ@% e%ag@lcg%(?gg{) fcg\ﬁ”gp?%g t%’s di ffeerrenta

f elpowirhen rragh I, thehbyRregan - rerapde-seluirmeypply valve
Fig. 3. The contro [ j h t LM 8i
cdsoriossie SROHTe SYRUALATR, sLRely & HFGEPAES dfin opened
i fo daigply kelsfufio0said Astahdwn inmeri §anB(a)Sindee the inner
i nner tank and the o r e [ hei-r aci
Pk ahad B8en' Blresdy ) AR yprigiRTRbe JUIFBRC acid, the
Figlfud(d)acid svetfivweddindostippl guter yenkay hphdie sulfuric
35 suppl sulfuric acid | i pper nka: i i
2R e BT A SR ARSI BE yjth escr
TReReras shown in Fig. 8(c), 22 the sulfuric-acid

supply .val ve was cl osed, and a

h&BB@&Jn-peroxi de-sol ution supply val ve was opened to

suppl y Suthyslivgatiypeasxisteven! it i 6ig.i (@), heheusedfuric-acid
tank. After that

as _sho in Fig.  8( t
h?@hﬂﬂj%-‘fﬂﬁ’@xi‘H@-Ssa%'f‘o\rqagﬁsgl'y qgvg%g \X/gguErI]ogelJc[?p was
argyitPRegUbAUr iThas theupplid valthe catendaink wasnegturned to
to supply a sylfurjc,acid i.nto t i Sl ;
e hhe ek Afish thio ety T ITAEF 5Pk oy Rfived into
sybiurbgraei dankhe wiserdy i ¢thaci dqoicer Wasredircolatede in  the
outer tank where,th ul furic id d e..h
persRibdRAEISN Y Yk aﬁ#@*%‘%&%ﬁk e%@@ t'ﬂ% .%1{%%‘; f%g?ﬂk, After
[Qﬁ@ﬂlt Slttb?rﬁghl@féé )ﬁacﬁ@a[s@@\m as dhgunsre)igt (), the return
sul furic-aci su val v g S |
St Cuns! e By By BRESh, AR B PRLoE supply
oW S el ks senet rned ppdy18 shifurimercid dnkoatite tinaer tank.
liquidin the inper tank.ovegfl i th t
b Conesng RSk SR (oBLbf e, Ayfuriciag soply valve
CoRisNag i AlBséd dlarichehe neturhapimamavahsvaticeedt @niso as to
Af;Sgin circulate the liquid. Finally, after a passage of about 10

minutes, as shown in Fig. 8(h), the heater was switched on to
heat the liquid passing through the return pipe. Thus, a
temperature of the liquid in the inner tank was raised at 100°C.

[0059]

At last, the return pump and the heater were stopped.
Following thereto, a wafer was immersed into the inner tank so
as to remove a resist adhering to the wafer therefrom by the
mixture liquid of the sulfuric acid and the hydrogen peroxide
solution. Fig. 9(b) shows a condition of residues of a resist on
the wafer which had been immersed in the mixture liquid in the
inner tank and was taken up therefrom.

[0060]
As described above, a peroxomonosulfuric acid is
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about 10 m nutes had passed, as shown in Fig. 8(f),

the return punp was tenporarily made OFF, and the

sul furic-acid supply 20 val ve was opened to supply a

sul furic acid into the.inner tank. Thereafter, as

shown in Fig. 8(g), the sulfupgc-acid supply val ve

was agai n closed, and the return punp was sw tched on

so as to again C|rculatetheI|qU|d inailﬁ_’l after a id

pgsg@gateﬂi BBomixing Ai AHifaYC a3Cih Yé“)%ifﬂ) peroxide
§8|d1‘?8‘hef H\@\%’eﬁl irt GhedeBRoHOoRTiReetlyt heeéslmmn@ an amount
ssing throug e return pi pe Thus &! d .

obftmemqm)cpmncrﬁeﬂfuhlér Gk hagonoki Begradsiopusned ve
?2\ Lo e&@ﬁﬁmhﬁenﬁ HEA IBU@EnéFQIIPh&H?rG@deuN\ErNamely,

ereto, a waf er  was anTTEfSEd I nto d
t neafiemniey v haick eoregsta%dh@reérfév'énawréﬁ ﬂna@r{@axwe liqui

S§| f%r?‘xﬁéﬂc Etlfdrez{ n%bHYHP&%%XFHFSXHQUJGJUQ{OF‘ he which a

cid and oxi d sol ution.
p;ero&blnhosbsmﬁ.@fualtcmtddtiSoﬁotﬁﬁarfé%qid@éﬁj & rglativpsamppnt of

waf e (H‘“Sr ed W a degree of
I |t Gi Beréx%&ﬁ?ﬁggppgh l an \%ggnlt\%edjn%uéng t her efar omg
3renf068| oAthdesasished above, a peroxononosul furic

23 generated by mxing a sulfuric aC|d and a
hj&ﬁ%ﬁg@w peroxi de solution. However, a neth

di reCtI)Agr&bswnlhgdaratmmmi:lgof9(h)g and Flg 9(b) show the
PRAOTRR g Kb orAsldlalgresr BHGEPESE%%@@G%%@PS of the

'3 general 'y carried out
Na-'rf@ssenta Exaa‘f[mhe t andhi tie a Cesiparaiier &xaraple. In the

h rsﬁfg | gr Itaghe {)Fpﬂt V\%F hc,scglrfe‘érlﬂﬁeﬁ‘c'd* aihd ar‘esist.

pe\r\mw_@s@(él)ramd atiigd %b):@nrteaw@dwr@dj ta eachtother, it can
t

sy S5 SHEUBRALIY RS st S gy of e

Asrgigdatil hedist)ovemdingng 9¢a) thmavatey. of(he Sﬁf@ﬁemeExample

3,2122%@'@ 2 oglyt gﬁé@% gégh fiest 5? AR hd eFltﬁaﬁ}?@ Comparative

['e an the nparative
Exerahepld.n That idrienisays, as hEDFDID@(EdeWrIth ) dihes chgpnigal-fiquid

SR SR bR colfolHEEE B Ripl g soon

t hﬂﬁeacth@mnuat-hqudhm:xasgsrtne(tzimdamﬁuthe dtrasent Example can

remove a larger amount of the resist when the wafer is
immersed in the mixture liquid. Therefore, it was found that a
‘peroxomonosulfuric acid that is effective in removing a resist
from a substrate can be sufficiently generated with the use of
the chemical-liquid mixing method and the chemical-liquid
mixing apparatus of the Present Example.



residual resist) remaining on the wafer of the Present
Exanple is significantly smaller than that of the
waf er of the Conparative Exanple. That is to say, as
conpared with the chem cal -liquid 20 m xi ng nmet hod of
the Conparative Exanple, it gn be seen that the
chem cal -1iquid m xing nethod of the Present Exanple
can renove a larger amounglafiMdie resist when the

wafer is inmmersed th t
it mmb@mtq@itnghf‘ enosipEurh ad fk Tapfiad A furic acid

%Hc? I;gclii;&?%ﬁ“g}é'raﬂnc?e U%For25thia0ﬂhétt$@l@8¢:d§mm'|sm’g the

bes énerated with the use of the
csltensaaﬂ-llqwd m Xi ng mathod and the chemcal-1iquid

X1 N9 AR ANKS (RegeRGeosh FARR! Ganks LhAdMek. tank

A chem X1 ng d for mxing a su]fur

atiisposadd azo by dibenllmebﬁadkklsmﬁﬁ iVBRICH fodi ekt Fﬁ)’&k a liquid
t r I

VB Pl 28 P oy, RRERIONE; FIERqrn fine Bonfigured

ttanketmm ahm.lccmndumrtheamut@n tapkdto he- fNBRF g ﬁ?mﬁnd a

SRR S Py sdtgotne i
tﬂﬂkheamtear tarekltontl'wnpnprd\alrd%d on the return pipe
for send| ﬁp‘ﬁw ﬂg é 1fﬂrld Qct ch‘? Py tffe §ARET tt@n‘kh?or* Eﬂﬁhg the

t ank; uric aC| into the I nner
fmnén ftbnkgv\ntie thmrmrlfmaﬂkawdt,haﬂﬁeaggwlug, ghgcwlfurlc acid

t h
" AiePNpRAR B Y e saRk. o FIEFL fpRU LT bURET kahi;
hydr Ogeﬂuppm%ngiea shiydrogeni meyoptige rsﬁ)éutlommat@r thgeinner
e af t er
Ok, b, i SRS BRIt e0:5Biino stn
| ahd Ewiny ethé amydr@genoperomde.esolute@ntbmkﬂpme into the
g\gﬂgélrg%mgolt 'tg)ur'gﬂfq Stlfhe Bﬁ%ep%%rn%?ﬂepﬁkaﬁ?ds of liquids of

acrd; and activating
r eharrmy@mmem prmmﬁdeosuslqtmmtand Kbessdlfu rlCoaCtdveand

hydr oge - sol

si mul taﬁ&gl)@ % rgﬂjﬁe i nner tgﬂﬁﬁ%ﬁgop\%cl)y kwhtg]sthe start

I Iolqllgl dehef tginérdngdnegemmieosouetigol ut soPpaving he step  to

sul furjc _aci n_t i

hfd'ifk&{glt?u nEaHsL Geneb e A I8P fRoW g T W5 15 liuids of

eaple AyHesgen peroxide solution and the sulfuric ac1d |n the outer
tank, while mixing the hydrogen peroxide solution and the

sulfuric acid with each other.

2. The chemical-liquid mixing method according to claim 1,
wherein a heater is provided on the return pipe, and |
a heater activating step for activating the heater is
performed after a preset period of time has passed from the
start of the return-pump activating step.

3. The chemical-liquid mixing method according to claim 1,
further comprising a hydrogen-peroxide-solution replenishing
step for replenishing a hydrogen peroxide solution by a
hydrogen-peroxide-solution replenishing pipe that is
communicated with the return pipe.



2. The chemical-1iquid mxing method according to

claiml, wherein a heater is provided on the return

pi pe, and a heater activating step for activating the
heater is perfornmed after a B eset period of tinme has
passed fromthe start of the $eturn-punp activating

step. 3. The chemcal-liquid mxing nethod according
Lodclarnrl further conprising a

ydrogen- per oxj de- sol uti on r Ienrshrn

répl eni é\hchgnalcra)dlwg% "B@F'&do@eoi%%rqm ﬁOB))%éX'ng a sulfuric

h%éfd’g.eé‘n ergxr ‘F'ﬁf dPlgein Op & ePkierd SthGtQirpe that iapparatus
connunrca the return pi pe. 25 4.

chem\neﬂsmqlqur d m xing apparatus for m xi ng a sulfuric

acid angm inWdF e9RR: peroxi de sol ution, the apparatus
conprising: an innef tank; an outer tank di spos
ar ound tahTeOiUrtﬁErtatl’dﬁld'ﬂP%%M\N%‘P}”%‘iﬁ%H”f‘gﬁktaa{ﬁ?q Hafiogwhich

Og)ﬁ{ o P40 o 1) d R oy qgarkorfrl HE i dretan RS,

0 re urn the in the outer
the inner retnkn pipe aonéugwrrﬁ! dhifpreiyn e 'rbﬁut‘-'ﬁén the outer

tg:gkl,#;ttfltﬂg Irﬁ{ers?é‘qun%r}d he liquid in the outer tank

nner Sultfuric-acid supply unit :
conf i guraedeltureupphypap!s@r‘vlfdﬁd conathe reiusn RaPenfRy; sending

{30 113, QR GRREC i B/t AinawRah; uni

¥ Fogen eroxrde "solution to
the inna suﬂﬁkrmfamdesuw rumanrzonagws debhisrmlyy @ sulfuric

conf.i.g d h |
C RO BoENE JBRBLIDKIOr Ut on supply unitand the
relt]trr:r Ca)uhpdrogenepemmld&asoduhtorrbl$lrll'r>1@|Yathﬂitr §prrfr9#red to
sul fu a
FSLEJ‘PP{YT iqﬁ-%ci-lgoud)gr{r ?/%er'&rd[e%oscflh'thﬁ hQ 't'Fr'éerrnh@PktéN\F(hor the

W ng uric acid
OV@uférOtz\ang faradn t he inner tank to flow into the

outer tan oe,ﬁtggnlgté—h ﬁ‘iﬂghrr@'dl €6 f@rﬁ‘fﬁo@'ﬂHé‘%u‘lﬁ_ﬁ'rc acid supply

hydrogen I-on supp unit to suppl
hyrdnngeumqoawm@en-mrm@e $01M1il@'h§unﬂ1|é/r UpHn ke &frr% return
oub i o Eo B Py Nt ecss rRet il ang supoly
| i gnitdstooffilt hehdaydnrmgentq;rmowlbie Qolsutlftu'mcaagrd allowing the
sulfuric acid overfiowing from the inner tank to flow into the
outer tank, then the controller controlling the hydrogen-
peroxide-solution supply unit to supply a hydrogen peroxide
solution into the inner tank or the outer tank, allowing the
hydrogen peroxide solution to flow into the outer tank whereby
the two kinds of liquids of the hydrogen peroxide solution and
the sulfuric acid are stored in the outer tank, and the controller
activating the return pump simultaneously with the start of the

activation of the hydrogen-peroxide-solution supply unit.

5. The chemical-liquid mixing apparatus according to claim
4 .

“wherein a heater is provided on the return pipe, and

the controller controls the heater such that the heater is
activated after a preset period of time has passed from the
activation of the return pump.



the sulfuric acid are stored in the outer tank, and

the controller activating the return punp

simultaneously with the start of the activation of

t he hydrogen- peroxide-sol ution supply unit. 5. The

chemical -1iquid mxing apparatus according to claim

4, wherein a heater is providé on the return pipe,

and the controller controls the heater such that the

heater is activated after a preset period of tine has
passed fromthe activation of the return punp. 6.

The chemheathknujgiad-liguidhgnippg &pparacysr ar.ﬁgrdmg to claim
clLaim 4, wherein a hydrogen- peroxi de-sol ution

réplenlshlng pi pe for replenishing a hydrogen

per oxi devisdaihi an hyad rrgemgeeraxideesotufbparephenishting pipe

! grrreép enlghl%g a hydrogen peroxide solution is arranged in

communication with the return pipe.



