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fabrication processes, contam nation is in general a very inportant
concern for those involved in devel oping a process for fabricating

t hese sem conductors. | n Thedesresserd cimderdtion fredldtest itom 45sypteovedoas,
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steps may consist_In r enpvi gani ¢ _cont am nants, rret al
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constructing and conm Ssion sem conduct or catl lant 1s
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this cost r el gémbedriddiorear i ous rreasures whi ch are taken for 25

moni toring particles, for_cl e'arl-}%%&%%.%l c1rfg% i tg?t,ggca%lggnt&rggeegseosﬂ

during t he vari ous I catron s
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ammonia in the formof ammoni um .
steps may consist in removing organic contaminants,

metallic contaminants, photoresists used during etching

20 or inorganic residues from these products,
circuit-etching residues, nascent oxides, for example
of the Si02 [sic] type, etc. At the present time, the
cost of constructing and commissioning a semiconductor
fabrication plant is typically of the order of one

25 billion dollars and a large fraction of this cost
relates to the various measures which are taken for
monitoring particles, for cleaning and for monitoring
contamination during the various semiconductor
fabrication steps.

30 A major source of contamination consists of the
impurities in chemical processes. leen that the
cleaning operation [sic] are frequent and critical,
contamination due to the chemistry of the'cleaning must
be scrupulously avoided. !

35 Many different chemicals .are wused in the
fabrication of semiconductors, ‘such as aqueous ammonia,
hydrochloric acid, hydrofluoric acid, silane, etc. For
example, aqueous ammonia in the form ~of ammonium
hydroxide is widely used in the various cleaning steps

.40 in the standard cleaning process called the “RCA"
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hydroxide is widely used in the various cleaning steps in the standard
.cleaning process called the "RCA"

2 ~_process. This process includes various steps and, in
particular, first of all, solvent cleaning to renpve nost of the
organi ¢ substances, using tetrachl oroethylege_or a solvent of this

type. fol| owed by hans ol et 09pHs00. Gnd130kY! LaikiRha e NaRe! Othde,

amoni um hydrOX| pure_water typical I n vol une pr rtions
respectively of &Rphiculers ofingty/ofagdl.fisREVeRE a%:'r%lanlng cF‘éaH’eﬁ\?"Gy ng
a solution o:‘l hy dieen peoexi de tad ohysdibehl or sabatadces, ul t r aing
water typically in 10 shechive I p o) /t’l,n;];% Org k/
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t echnol ogy" 15 ( g _var| ous, che al vered
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concentration andamh, of familustadial prkdaning . aisingt a jutdent o afhe
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concentrated or ut € urifie 0 to obtain ultra
chenical s cor‘?’%%%‘bn(‘ﬁ’ﬁ@cf"ajli’hel%t Jr%ﬁé?leﬁyvﬁ t‘ﬁgh’rﬂecr 85?88???)%?%5%#’
I ndustry. 1An/ammna‘tz,!$ is known, from Patent US 5,552,660, 25 for

the bl ending and control &f nt of ntr.at
chemcal in a diluent, cﬁﬁ &Q%(‘Ie dea"l‘_’{ﬂ% with  rdRPNUA! Ghese

( drawback in particular of usin
several measur eneYRELQHS de"l‘ﬂ‘l’é‘%oﬁE%ﬂffaFFSﬁr%‘Fc? heh g‘?i%t g& &g c d1oT ?

taking into aexa)ngsﬁe,t he [tarek walrkh Giyo gfe N ®RUNYANT andieKsoBElANpreraﬂltled
gE' lvered. 44 § R ARG Yrd nxgeahegté&' aé:géc&lce: t BeoBEadEEhs ON&c)
i luted solutions Trom concentr at em cal s

technology” (1990)
These various chemicals are often delivered to
the factory gates in “bulk” form, the chemicals having
a high concentration and an often-industrial purity,
20 i.e. not suited to the purity necessary for the
microelectronics industry, said products in
concentrated or dilute form being purified so as to
obtain ultrapure chemicals corresponding to the
standards in the microelectronics industry.

25 ' An apparatus is known, from Patent
UsS 5,552,660, for the blending and control of the | )
concentration of a concentrated chemical in a diluent, ﬁY

which has the drawback in particular of using several
measurements of the concentration of the diluted
30 chemical, taking into account the lack of homogeneity
of the solution delivered.
The present invention relates to the production
[lacunal] from concentrated chemicals,having.al;eady an
“electronic” purity, i.e. being already.in an ultrapure
35 form enabling them to be used in the microelectronics
industry, and which it is desired to dilute to the
exaét concentration or desired titre so. as to be able
to use it under the desired conditions at the point of
use in the semiconductor fabrication process.
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al ready an"electronic" purity, i.e. being already in an ultrapure form
.enabling themto be used in the 35 mcroelectronics industry, and which it
is desired to dilute to the exact concentration or desired titre so as
to be able to use it under the desired conditions at the poi nt of use in
t he sem conductor fabrication process. -3
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15 of purity P ' C | t ; zheng cals i ch
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chenical, thdf byacktrin a galueten | GﬁaﬂlaHEﬁtil chepical t WApERe PREEEY to
tﬂe m rt ure, it audast oaghauest ety tiri ngitte H@Sttﬂﬂuablﬁﬁlofwolfge
theoretical quantj. sar. o ai_ni. e L& bl e,

then by stirring l%tg%lc %é&%\sg:ra Eeg.g% aﬁpﬁgtgg by meg%’?ﬁ:'g.ﬁg Eh& %11’%@
diluted chemnicalofithe diladie cﬁ?h‘@‘é’epfbn after| fmigingeaat REssebarrdnedy 3

tinmes SO as t@a@ftilt@e dfh%tlt&aguelel W&@QrChﬂﬂhC@én¢§xlﬁl!&idecﬁ5:héﬂﬁla§ag%nl zed

and that t tl ubst ant i const ant t he ire
vol ume Bﬁe ‘i‘ff I BPE?:IEY ¥ c%%rrf-’l(?al otﬁgt?f‘?r(? of IR sr(ﬁt °|non°fof ¢ -l ut ed
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third tank or Serﬁorfgérﬁ:galt)ioho éﬂ‘ett@i 8i19fed/S€hedfcal, then ByelRiEably,
the system according L.L
an addlt::.ona quantity of wultrapure water to the

mixture, this additional quantity being at most equal

20 to the theoretical quantity necessary for obtaining the
desired titre, and then by stirring the dilute solution
for a time such that the diluted chemical is
recirculated on itself at least approximately 3 times
so as to ensure that the diluted chemical is well

25 homogenized and that the titre is substantially
constant over the entire volume of the diluted
chemical, the titre of the solution of diluted chemical
finally being checked before the chemical is stored in
a third tank or sent directly to the point of use.

30 Preferably, the system according to the
invention is characterized in that the titre of the
dilute solution is adjusted by additions -of ultrapure
water or of concentrated chemicals if .this ti‘tr._e is not
within the desired tolerance after: the stirring

35 operation, stirring being repeated for a time similar
(generally identical or longer) to that of the first
stirring.

According to a preferred embodiment, the systém

according to the invention is characterized in that,



invention is characterized in that the titre of the dilute solution is

-adjusted by additions of ultrapure wat er or of concentrated chem cals
if this titre is not within the desired tolerance after the
stirring 35 operation, stirring being repeated for a tine simlar
(generally identical or longer) to that of ghe first stirring.

According to a pl’@é :.[eq: éﬂj(}qetan'{]t ’thehethax:‘scf ank | aaCsCaerl’pq.I n%ft 1Q19ted

invention is charac eri ze
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preferably the sa}ed diluted chem C |s recircul ated 10_  between 10 and 50
times and very prEteraBly '8 a §4 that o FRe poAditHgedt o chefdcadneniscal
bei ng recircul ategbircullattedeen at0 ambs20 t appgoximately 208 cortdings,t 0

one enbodi ment ofpfmfm@%ﬂ@ sqid [d814eld CEpbascher agt eplzat iy ddit

the concentrated 15 chem ose |rre using an
ej ector. 10~ betwsen 40, ARA Shetimas ranf Gipry iRxeisranlyr o0 @ timenqt er
is netered by weighitrespminddmyg otther \zhéumai}fem(ical Biited. Pécirculatedlihe

titre of the sol Lgdé%eq{ 1q,| I tdeg_locp_g‘%§ will preferably be neasured
by neasuring the nsi t e of the mxture, this sanple

circulating in a cl o%&pé'@llélgl tt° |¢Re ephodiment t @fik theheinvention,
di | ut ed cheni eied uattéhl S sTEEH I RIRINI 2o NTh PEhAEr MHE Wedh@dit rited

direct physigal cgntact w tsh &ﬁ%teadqp 2 é‘i’oﬁpcfg%glk StLﬁff(?{/é‘ﬁ]&?S an

cont ani nat i on“because of the Teasurergh
met hods, wel | kno®kegten- hem;el ves, maki ng

Preferably, the desired quantity of ultrapure
water is metered by weighing or any other wvolumetric
method.

20 The titre of the solution of diluted chemical
will preferably be measured by measuring the density of
a sample of the mixture, this sample circulating in a
closed-circuit 1line on- the tank where the diluted
chemical is, this measurement being performed without

25 direct physical contact with the sample. Thus, any risk
of contamination because of the measurement is avoided.
The various methods, well known in themselves, making
it possible to perform this measurement without
physical contact with the sample, are, for example,

30 conductimetry (a method in which an electric or
magnetic field is created between two electrodes placed
outside a tube containing the liquid and the resistance
is measured), measurement using uLtrasound ..density
measurement, etc. '

35 Also preferably, the measurement of the titre
will be performed by measuring the density of the
diluted chemical using a densitometer precalibrated
with deionized water of purity greater than P and of



It ‘possi ble to performthis neasurenent w thout physi cal contact with
,the sample, are, for exanple, 30 conductinetry (a nmethod in which an

el ectric or magnetic field is created between two el ectrodes pl aced
outside a tube containing the liquid and the resistance s neasured),
measurenent using ultrasound, density _ peasurenent, etc. 35

Al so preferably, 6. fleasyy enent of th tr | b rf
measuring the den5|{I € { RERSILYy Fﬁ'tleg c%emeldal bﬁ\gfﬁﬁg a g %m 101%%)lgly
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densitonet er tS whsihg aasalepisdtiometieki \ter edhich awisesplearis ed¢lsl\temmi
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order of or better thele légfsa:ren} accdrdiby) tas tlse rnwamrimnr echkea ifthe

di lutions of Is ]_c&q%q ho Sit e
resins called "ph%t o%g%"lc'sts Clhlevg Eg ut eOJhn dro??uotrt?%?gm ]_y
di | uti on appatt ug%c%ﬁtllaf?quﬂé’fprtih& dd-rlt“t@aﬁﬁétltb%nu%%dth}% et é’r
precision in béttefli tHhhonodr et eg. d1wn ddaisWnbl egaigeto fidie the

titre of the dil u&gg hoeﬂg cal eknd thge‘\{lgc_) gfgtrl cfo(}r degFi%B'Fg}’{i C of

anal ysi s nmet hods USua yed d W hope o I évi ng
preci sions bett erpbﬂ%ms@xiiﬂ{!éﬁ |resring cad 1s¢, PhOt'—OI‘eslSt‘—S"l'h‘e\;r i ehamntiomn

will be nore cl eaai:zutléldayakeﬁnjuonc Wat:mdt h@h@l dEiofuttilea féﬁﬂa&‘ﬂtﬂﬁ;es of
illustrative nonllmtln exam) qlether

wth the o 19gufeS RRieh PED EetaeY BE udea 88" aendh WAL fron

illustrati ve enbbhHigeilugfiong greater than that with regard to the
titre of the diluted chemical and the wvolumetric or

gravimetric analysis wmethods usually employed do not
allow hope of achieving precisions better than 5x107* or
20 0.5%.

The invention will be more clearly understood
with the aid of the following illustrative embodiments
given by way of non-limiting example, together with the
figures which represent:

25 Figure 1, an illustrative embodimenﬁ of a
dilution system according to the invention;

Figure 2, a flow diagram showing
diagrammatically the filling of the chemical dilution
tank;

30 Figure 3, a flow chart showing diagrammatically

the process of diluting the pure chemical.
In Figure 1, a drum (1) of ultrapure chemical
to be diluted (2) is connected by-.a line (3) to a
chemical-metering pump (4) or a vessel for metering the
35 chemical to be diluted, which is used to send the pure
chemical wvia the 1line (5) and the wvalve (6) into a
mixing tank (7) containing the diluted liquid (8). This
tank (7) is provided with an ejector (9) allowing
effective stirring and recirculation of the chemical



di l'ution systemaccording to the invention; Fi gure 2, a

flow di agram show ng di agrammat i cal ly the filling of the cheni cal
dilution tank; 30 Figure 3, a flow chart show ng

di agrammatical ly the process of diluting the pure chemical.

In Figure 1, a drum (1) of uItrapure chenicagl - to be diluted (2) is

connected by a Iip@e(g}l tq:tsaelt;f i gg&galt\#g e(.ypgagu cfﬁ:)a éi a,yegpel for

nmetering the 35 m cal S use to sen the .pure
cheni cal via the 3¥FR¥g 5{1¢hgin h‘éh%alfe‘gu{fﬁ) 'rfh?otank (7} disprainheined

cont ?l ni ?g) t h;al dléwtaedsiigl?jf buedprefduse of high-puity mitoogded oni taliran
ej ect or allo ef f ect tirripng.and rechr atign

chem cal Y an partlcu ar hQQH?é’G_Q ie?%%t 0% tseﬁttfiﬁl A hi s
tank (7) as irsdi chnpuribieashef lesgr tbas LO0PPY nf%eeacrlgu%%;alvhé;q &% tO7) is

rrzilnt ained - alta@oﬁiiaqw OHRIRIBSEY6E BF B'hshdﬂyuitécy mqaﬂge(rs)or THiils
10 ppt Tof each it (2h alepotRe18ael b Ripe. dPhmi i P i eCtE diur o
liquid (8). This gasetamksgate 40 labohfadﬁbealpqpkd(ﬂ&)) imi e dandkect®@ t he

gaseous space (41y;2bgve,ddi§nly %ﬁe@) TEY) tbs ta%%sbmere THi& 9 MR Ng
filter (43) to atm)sphere Thi's filter éL'O al substantlally

constant préurallees pa Sukh% atfﬁ?}bg% | i RS
under pressure nadnttd e bare tle fliqueidd(@nd wheawman nundlem@sqmﬁe)

and al I ows the prfésﬂ!&ii{fa aif gat %‘1‘1&%@3@ ahBl bRk in tt(x@ud
connected to a supply trapure trogen or escrlbed
above, via the |ifaed(ablows thgprassuxe Loy bFlS'F‘e%aRH‘F "aé t s &AMty of

uIt_rapu][e wat er (14) Wi cdlldes dSEledtedli kot & t fepply mnnramfreubﬂ:mp'm (2)
com ng romt r e I 0 t line
(15) 20 connectl ngg}f(lg%gn T aﬁ%eag\/\%t(grégrﬂ?%&l %k% St q’ e tadquIe %
are a line (16) whe@ athel \feﬂélelrovm(ﬂi@)ul t?%pm’%u asvvatt@r Bo BEPPHY e?fed

into the tank (7)udtrapitdh watle® (14) which is used to dilute the
ultrapure chemical (2) coming from the drum (1).
Arranged in parallel, on the end of the 1line (15)
20 connecting the ultrapure-water supply (14) to the tank
(7), are a line (16) with a valve allowing ultrapure
water to be injected into the tank (7) at a high rate
and a line (17) with a valve (19) associated with a
calibrated orifice (20) allowing ultrapure water to be
25 injected at a low rate.

The diluted chemical can be sampled wvia the
line (21) and the valves (22) and (35) before being
stored in the storage tank (36) of diluted chemical
(37).

30 At the base of the tank (7) there is a 1line
(23) which, by means of the pump (24) and the valve
(25), allows the said tank (7) to be purged via the
purge line (26). , ‘ :

The diluted chemical (8) can ,be sampled for

35 analysis (when (22) is open and (35) is closed) via the
line (45), the filter (31) and the valves (30), (29)
and (28) which allow liquid to be sampled in order to
measure the concentration in the device (32) preferably
by density measurement, or by conductimetry or by



and a line (17) with a valve (19) associated wth a calibrated orifice
(20) allowng ultrapure water to be 25 injected at a low rate.

‘The diluted chem cal can be sanpled via the line (21) and the val ves
(22) and (35) before being stored in the storage tank (36) of diluted
chem cal (37). 30 At the base_o$ the tank (7) thereis a line

(23) which, by mja'b{ 6}:{1&9 PHIP (%4)affdctaggfv%1t%éo3t &%ﬁcta'éo%‘t%fkhe

saldtank(7) to Vi a

di | uted chemi cal "(JEB che bélg‘dﬁﬂl 5631“6135‘%5 ThAalcpdibratpdn orifices @ddn and
(35) is closed) vakldwe the ]J:qulﬁd( 4b) bet Aestribeted 3 thel twe branades( 30),

(29) oncennd (28) b Ghaesbow b ‘%t,% DB Fled [LRLIBEALDs ¢ comBgoU e

t he concentration eviceé referably measur enent ,
or by conduct |5rretl?1§r<.tﬁd piia the discharge (34). -7-

ultrasound, but in all cases wd hm@uﬁhres:t atORdiRCtbottonM 18£¢ Neiki G d
chem cal . The callbjtrated Ol’lfé: ﬁ id to,be
O the

allows,the i
distributed in the nelite s %%%c%?l 535‘81%%"3/ gge (§§)beal ﬁz(}\/bg t he
circuit to be 5 piegexanpde thavdingchaddemeBay. of 1 cm whiclshivingertiegur e

1, at the bottomt{@fa de tﬁnh be W adtgﬁn@ﬁﬁeﬂflé@@l ehECLBE R StdyMe Of a
tube (21), \E’\?e)?(] aV| \r;eg a di arrztgg h ich is inserted
to a depth h1t9e| oW 1 BEPYt hd2but eY' ?ﬁ%e WOelRy i F
ejector (9), wtmaanphh,arﬁneq:m iBhe depth h ézapweder8bBlgmabdhe defidw h is

preferably about @;{fMhetredli!|inetres. Figures 2 and 3
represent diagrams explaining respect | veI t he operation while the tank
(7) is being 15 filled F("f‘-i"l“]"-‘lsn92 ARde 3 ‘g‘)agr%ﬂf SR taining

apparatus is bei rtges;qmtaitx&ﬂy rtmh Icu_tsmlmdevh(:.dlel theortank (Mdeis Yeigiy e
3. They ﬂ)egi egth SHESt em Gfs fQUr &)1 W4 whi FOW AR
expl ai ned vmt the al I gur and 3.
apparatus is being operated in dilution mode {(dilution
mode - Figure 3).

The operation of the system of Figure 1 will

now be explained with the aid of Figures 2 and 3.
20 1) Filling mode:

First of all, the tank (7)) is filled with
ultrapure deionized water. The end of the £filling
operation may be controlled by a wvolumetric counter
controlling a vwvalve or by weighing or -by level

25 measurement or any other suitable means allowing a
precise quantity of water to be delivered into this
tank (7). With the valve 18 open, the tank is filled at
a high rate, this wvalve then being closed before
opening the wvalve (19) and filling at a low rate, as

30 clearly explained in Figure 2. The process then passes
to the step of diluting the chemical.

2) Dilution mode:

The pump is switched on and, then ﬁhg_process
analyser is reset to 0. Next, a fixed quantity of

35 chemical is added to the tank and then the titre of the
solution thus obtained is measured after the solution
has been stirred by means of the circulation within the
tank with the aid of the ejector so that the chemical
is recirculated about twenty times. The situation will



.20 1) Filling node: First of all, the tank (7) is filled

M th ul trapure deionized water. The end of the filling operation
may be controlled by a volunetric counter controlling a valve or by
wei ghing or by level 25 neasurement or any other suitable neans
allowing a preci se quantity of water_t® be delivered into this

tank (7). Wth ”ﬁ%a? e 18 open, the tﬁmkhl Strfxéxlrelfed at ag., §§°Eig) 8Eate

this valve then cl osed OpEnN ngl? he
filling at a | ow Cl"‘%f’c‘-‘@nt&§t9@ cBemiray @pr%l%?e]d—lﬁeﬂ FiNgxte ZTheTkdtpeoosss

t hen passes ttthe heoBilteiorOf i gli h&‘jtgﬂeahﬁyd&@&héﬁl:lall addlng sthll
D | uti on node: wi t ched, on and then grgroc

anal yser is r esetTHE TG ks ¢ o ‘P%r%ed qéﬁﬁ?ﬁ”ﬁ’;/e%fwaé%ercﬁg‘m‘ﬁ%l ma&E‘@d to
the tank and BherfFatke tlimf'eﬂof the destoedtibitréusisbt sbtedned, meaber ed

after the sol Utl%hlevelﬂé%tbeéﬁ SEhiEsEdt..b.f{rére%@u&i] tdieiinGy a'b'yontmeth' n
t

t he tank with t f,the ector so, that e chem cal

recircul ated aboft™ "’1 ﬁh‘élé SFRESTIEfatitéh wPPPE to the automatic

- 8- al ways becqn’cefqlnmcb t ibe elatstemn chomess the valveoncentrat ed

chem cal to be diluted WNext, !8felidf&df or thl® 3piidd OLdsAdustgd by
f el on vva er com ng

sequentlally dd|n I uantltles o]

fromthe anié q}ﬁ%zled't h&OTdeS2ERLe; | We qgsltaﬁﬁfial #edrripge for
achi everrent of thippudxtimatiedyngosimgnal Mhdsbyttikeing ushaby e Wiedhtor,
transmits its inpy &Qsépﬁaédlt QHHtF‘J%-ure fonﬁ\é?l c%%‘éﬁ%?ut Tpethgt ;Ldr gloses

t he val ve. ute's
stabilized, foral“@%r’rp‘l:‘émp]cﬁfle]é’gl Fesbeculkating nen ﬂ&ﬁelf ai:ppl%ﬁ@tmaﬁel y

10 min. This stirrimg usyngmebhe ejfCthe, ejecta& deschaibash | BbEAMNT §odd MY
consi st of tlig "kﬂ%\%lzaﬂh st .ﬁggr’pl ylornecbrcu%%{rl ng on |tnsil§Iatlon

| east 3 time ans o the eJ ec o1 80 "as
honogeni zat i on. Watdﬁpatwldﬁ- gt gengral matogesi ,’satlgetm thanoplaeattllmﬁ will

i n general not bendd¥igriryt Fak the Eh8Rical to be recirculated on itself
' at most 200 times, preferably from 10 to 50 times. The
optimum is generally achieved with the chemical being
20 recirculated on itself between 10 and 20 times. After
this stabilization step, with stirring, and if the
measurement of the titre indicates a wvalue which is
within the desired tolerance . the chemical is
transferred to the storage tank (36) and, when the
25 latter is full, if necessary a sample of this dilute
solution (37) is removed for general analysis of the
composition of the solution, for example by ICP-MS. If
on the contrary the titre is not within the desired
tolerance, water is added, if the titre is too high, or
30 concentrated chemical is added, if the titre is too
low, and the procedure of adjustment, stirring, etc. is

continued (return to I.S. in the figure).
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necessary for the chemcal to be recirculated on itself at nost 200
sti'mes, preferably from10 to 50 tinmes. The optimumis generally
achieved with the chem cal being 20 recirculated on itself between 10 and
20 times. After this stabilization step, with stirring, and if the
measurenment of the titre indicates a value ghich is within the

desired tol erance, the <chemcal 1is hgansferred to the storage tank
(36) and, when the 25 latter is full, iF‘nECEssary a sanple of this dilute
solution (37) is renoved for general analysis of the conposition of the

solution, for examnple bysyéfbaﬁfoffdllutiﬁytdhaumﬁﬁdb&&ﬁ themi thl ewh$cROt
within the desir ranc e ad t.he titr t oo hi gh,
or 30 concentra?%dlgﬁghg%gleg 8ed§@d§ 1n t%?é?%lﬁ}qgtlgntSS € ec?ﬁﬂplﬁnd
the procedure® ofm&&F&§ﬁﬁ§H%tsst|¢h§ﬂﬂ$ta§y§edlsln thﬁﬁﬂnlﬁuednpﬂgdasn ao0
I.S. in the fIQUE&kst tank which contains the said chéﬁ&cal in

CLAI M5 e diluting an ultra e cheni gal which S
i nt ended to be use30§'¥‘§' gé%ab??’f:%tlrb‘_’h elaectq'rp(?% ecerBingd.  BUFLERYi t 8,
characterized igompRaiblet whthudethea purityst teguiwdd ch twnt aths the
sai d cheni cal lnmlcroémaeeféﬁfé§d 1ﬁ<§l£éeqhavwg tie pﬁgﬂ?:}]erﬂh&?&' PHEI Y
P conpatiP E I red

i croel ect r on csoPﬁaﬁ Py ﬁfl?$mﬁhﬁﬁrﬁh%ﬂﬁ§£j W%Qllée ygefat fofUBBIYigef hi s
chemcal will beudtedpuzeswppty of purity tatajesstwetiealotopRyi aysatoh@ast
equal to P a Seeaift for!alkih@l Bha! MbddiheiaReAN RlECLLNCHiE wih the

ul trapure water n&kln $OSS| le to optain a_solution
cheni cal whose pUrtEGPPES avatendtakifish iy poppibpe tReobtpir af sphutienuti on
of diluted chem ol didutgd chemdpait@&ob¢ mrRadtyi ig tdte Idddre edudhecdil ute

sol uti on 19f ter %hé'QQt@epB%d%B%rgbﬂﬁglgﬂagklEXIBLeHlEﬁgggégl beitigt &

wth concentrated c¢hem cal
adjusted by measurlng the titre of the dilute solution

after mixing a predetermined quantity of ultrapure
water with concentrated chemical of purity P so as to
obtain a concentration of chemical which is greater
20 than the desired final concentration of the diluted
chemical, adding an additional quantity of ultrapure
water to the mixture, this additional quantity being at
most equal to the theoretical quantity necessary for
obtaining the desired titre, and then stirring the
25 dilute solution for a time such that the diluted
chemical is recirculated on itself at least
approximately three times so as to ensure that thé
diluted chemical is well homogenized and that the titre
is substantially constant over the entire volume of the
30 diluted chemical, the titre of the solution of diluted
chemical finally being checked before the chemical is
stored in a third tank.
2. System according to Claim 1,,charadte;ized in
that the titre of the dilute solution, is adjusted by
35 addition of ultrapure water or of concentrated chemical
if this titre is not within the desired tolerance after
the 'stirring operation, stirring being repeated for a
time similar to that of the first stirring.
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obtain a concentration of chemcal which is greater 20 than the desired

*final concentration of the diluted chem cal, adding an additi onal
guantity of ultrapure water to the m xture, this additional quantity
bei ng at nost equal to the theoretical quantity necessary for

obtaining the desired titre, and then stirriygda the 25 dilute solution

for a time such that p)}éjc.eemdéé t:{h cShemgal ofSe1a remﬁc%{lﬁg ’theon

itself at | east r oxl mat t| TES S0 as [0 ensu
di | uted cheni cal ?léaﬁ%q’tfe el zE& a&ndﬂi%a‘cill‘h"eetﬁt)?—étlon is stirred.
substantial |y confoant aovenntehe @rgH r etN&t unenef Hh&u&@d didHéh&@therﬂsca| )

the titre of the ' chemc fi naI ei.n checked
PRIy i o8 soppSPEEgly Wbt gy 60

before the chem c in a
according to Gaifn1,, cHafstemer ageqrdhng ta henet hef t il msf llhet@ll I3yt e

sol utionis adj usteldafa/ctﬁé-lzﬁwl ihornat WHd agil@dakeivioR! isoNaat At ed
chemni cal i f t t|tr wi I hin the d(gis]lfredtolerance after
r €t €

s no
the stirring opera | on® Ef‘f‘?l n@i:b%YW Yhed, chemicad sitgi| &e to
t hat of the f|rstrg¢ir¢ukg}ed between 10 to [sic] 50 times. 10
3. Systemaccording to eijdi@im Ogcng‘amgl doge o%a(‘d’i%he%fj??ut zed | 4" that

the dilute sollutlcibqls stirred f a.time, such

chemical is recir% Eﬁ(‘ethIéﬁzed 1%§Pa§p§rk{?><|ﬂh3t‘etf%/ ERbuRiPRr é8 tﬁit'méfs-”ed 5
4. System accofel nga tbimee ablowiGiqii nthe 1 dilut®d chedli’izaCt & ze i n
that the dilute splifddtditeti@lnl 96 to (&id] Ty A ng the dil uted

-chemcal to be recircul ated bet ween System
according to on® of G&YAtR® 3ccerding £® eRar eféf erqlz?é@sl nlt hee téhe
dilute sol ution ichatictreatidedr in thati whealdtWrigigt s dohiteslachani gy to

be recircul atyed pe lgeg&gn%w t1Qrand 20 tines. 6. System according to
one of Cdains 1 to characterlzedlnthat the stirring is
carried out in 7. System according to one of Claims 1 to 6,

characterized in that the concentrated chemical is

diluted in a closed tank, stirred using an ejector.

8. System according to one of Claims 1 to 7,
20 characterized in that the desired quantity of ultrapure

water is metered by weighing or any other volumetric

method.

9. System accordiné to one of Claims 1 to é,

characterized in that the titre of the solutioh is
25 measured without physical contact with the sample

thereof.

10. System according to one of Claims 1 to 9,

characterized in that the titre of the solution of

diluted chemical is measured by measuring the density
30 of a sample of the mixture, this sample circulating in

a closed-circuit 1line on the tank where the diluted

chemical is, this measurement being performed without

direct physical contact with the sample. l )

11. System according to one of ¢€laims 1 to 9,
35 characterized in that this measurement is performed by

conductimetry, without direct physical contact with the

sample.

12, System according to one of Claims 1 to 9,

characterized in that this measurement is performed by
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15 .the second tank. 7. System according to one of Cainms 1 to
56, characterized in that the concentrated chemcal is diluted in a
closed tank, stirred using an ejector. 8. System according to one
of Clainms 1 to 7, 20 characterized in that the desired quantity of

ul trapure water is netered by wei ghi ng- ar1 any ot her vol unetric

met hod. 9.  Symd£lridf OtHe ng:ratr{émlgﬁgon()fvelgcﬁ't of & Osofind wave
characterized in that heﬁﬁl t rg Ft he nmeasured_ w th

ol uti
physical  cont act "3%Y e Wit g Ysma 0°°‘?§§/%‘fterﬁ’él': ng to
one of Cains 1 tbatg:er characterized in that the titre of the sol ution of

di luted chemi cal § rreaSlgy%Qegy g@@&.&iﬂz_}g the (g&psbky Sfaids 3 s@ypheg of

the m xture, g1 Ie erculatlng closed-circuit |ine onthe
tank where th dl‘FlEﬁ‘ terizgdyi g Eattl‘ﬁl%e médSEPendft BRRAFGESEr A méd

wi t hout dir ectmepﬂgllmemlntcmﬁsaetn wptrecthébsargad eusing ldeidnyideeinwateer di ng
to one of Caims Jetq 5 t edgin thi [
per.f or med by conduc‘:lt%l:Lt &ﬁog%‘hél (r:bec bg?é%?ca a%(%fggg{_-ggﬁ% tc%e.
sanpl e. 12. S}@’f]éwlﬁlélﬂ:&lbd’i ﬁ@nﬁﬁnﬁﬁét%?‘ @%{Mﬁsa 1 to 9, characteri zed

in that this nmeasurenent is perfornmed by measuring the
transm ssion velocity of a sound wave t hrough the sanple w thout

physi cal contact with the | atter. 13. System according to one of
Clainms 1 to 12, 5 characterized in that the titre is neasured by a
measur enent system precalibrated using deionized water of purity
greater than P, before each operation of diluting the concentrated
chem cal .
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