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1 LI QUI D DELI VERY SYSTEM AND | TS USE FOR THE DELI VERY OF AN ULTRAPU
LI.QUI D The present invention relates to a |liquid deljvery > n,
chenl ca

applies in particular to thedl[]@e.yq ﬂ)tg‘pt‘r‘ ure B@ ECDPV{

especially those intended for the mcroelectronics industry. The

pressures involved here are relative presszrfgfeadm“r api d devel opnent
in the m'croelectronics i ndustry towhrds eve r m ni aturization

has consequenc e pur|t of the chenicals used in various
phases of the éa?ﬁggggg’f %Y% %t%‘&oc TRHRE FIR T Rk 1 ng comon
practice, in the case of chefFcANs UL.O&®APHREhLdOUFON pz(om de, aqueous
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liquid chemltalerysedf foltespupte, chemidebsi ngeppaniandes an el ivered
over and abgye..4 rgoql rtrﬁomalemteueet{wnfggtmé% deI ivery systems. These

systens conprise t | owi ng functions: - of the product from
a supplier product '@tﬁtr cBreFFULEDpI ?nﬁﬁ?ﬂ’t’%ﬁinerherteo a?r§t orkRjetiffk, t hrough
filtration stegescdsor inproving the partlculate speci fications of t he

d bl I hyo tratlon stages in
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mai nt ai ni ng*PARSFBR| ctHarffy; evegel QVE?S'eéf t“ﬁélpﬁbmﬁﬁttltqumltm st or age
tank to a USEhsBehewtks ivata féddrratdoothet @96-iity @fdehel Ghemicals

used in various phases of the fabrication of integrated
circuits. It is now becoming common practice, in the
case of chemicals such as hydrogen peroxide,
ammonia and hydrofluoric acid, to

agueous
specify cation
contents of less than 1 ppb (part per billion) and
particle contents of less than 500 particles of 0.2
micrometre in size per litre.

chemicals
in cleaning processes are delivered
over and above a certain consumption by centralized

These so-called wultrapure liquid
used, for example,

delivery systems. These systems comprise the following
functions:

- withdrawal of the product from a
product source, or supply container,

supplier
to a storage tank,
through filtration stages for improving the particulate

specifications of the product, possibly with

recirculation through the filtration stages in order to
improve the particulate specifications of the product
while still maintaining the ionic qualitfy;

- delivery of the product from the storage tank
to a user network via a filtration stage in order to
improve the part:.culate specifications of the product.

Various means are known for

conveying the
product from the storage tank.

These means use either
pumps, Or pressure, or vacuum, or else combinations of

these means (see., for example, Patents US 5,330,072,

5,417,346 and 5,772,447).

These means have certain drawbacks:



| mprove the particul ate specifications of the product. Various neans are
- kpown for conveying the product fromthe storage tank. These neans use

ei ther punps, or pressure, or vacuum or else conbinations of these neans
(see, for exanple, Patents US 5,330,072, 5,417,346 and 5,772,447). These
means have certain drawbacks: 2 Pamped delivery generates particles
associated with the pressure variations of the punps, and the punps pose
reliability problens. Pressure and vacuum delivery poses reliability

probl ens associ ated W rn%edt '23% isn %E;g R EE¥ cq%sdlaasg@ ragmgal ves in

a vacuum system while these | m val ves e e only onés conpati bl e
with the requi¥ed phei tRressHglss. V%h@‘é\fﬂf}%naﬁ p@é%s@“é‘P&el i3 y t9Hest ens use

at | east two ﬁi@@%g@mlabllﬂﬁg%imwﬁum vol une, typicall y
corresponding to the daily cons nptlon of he equi_pnent . yp c
m ni nrum vol une of thepdt AnKS Ci $T200 uli“h I'S rlé’c?tf épﬁes re‘alca X’

di nensi ons armmbibemaanhgsmmt% a’blté tehe tlngpmet@heluévl \F@Wy"irp?lsessure

of about 4 bad;ahrfymy aciiRlesTo 1@0° Ehlﬁacuxﬂnth@‘y@@é‘aﬁ ofwHiQld 0%ineaPr oduct s,

t he rraterlals usdcorrprlse an i nner sh made of plastic qQ
pol yet hyl ene LaRHam Valygs Iatfoerr% v °“€§F§°mﬂ%t&$’tlﬁof'"ﬁ\9ft‘n)ﬁ?ﬁedene
fluoride (vagaqtuylpa;i and iy devedsrei nforcenent nade of glass fibre or of

stainl ess steel. Tfﬁo?xventtaﬁhaldeiﬁ:'e@@urecQﬂall\féiﬁp|§ystér£‘s L1881 G

contam natlon'feaé;tt_ ttbweo satpglgacgaetlggn)rc)rocesseasrgere1?1%1v1dual volume,
typically corresponding to the daily consumption of the
equipment. Typically, the minimum wvolume of the tanks
is 200 1. This requires large cabinet dimensions and
the tanks must be able to withstand the delivery
pressure, of about 4 bar, or a wvacuum. To do this, in
the case of corrosive products, the materials used
comprise an inner shell made of plastic of the
polyethylene (PE), perfluoroalkoxy (PFA) or
polyvinylidene fluoride (PVDF). type and an outer,
reinforcement made of glass fibre or of stainless
steel. This tank design can result in ionic
contaminations, if the fabrication processes are not
perfectly controlled, and safety problems associated
with pressurization or with a wvacuum in the case of
large-volume tanks.

The object of the invention is to provide a
compact delivery system which is relatively easy to
manufacture, minimizes the xisk of contaminating the
liquid and optimizes safety.

For this purpose, the subject of the invention
is a liquid delivery system which comprises:

- a sx-xpply container containing a liquid to be
delivered, provided with means for maintaining an
overhead at an overpressure of 1less than a first
predetermined pressure Pl;

- an intermediate storage tank provided with
means for maintaining an overhead at a predetermined
intermediate pressure P2 > Pl;



pe}ﬂectly controlled, and safety problens associated with pressurization or
.Wth a vacuumin the case of |arge-volune tanks. The object of the

invention is to provide a conpact delivery systemwhich is relatively easy
to manufacture, mnimzes the risk of contam nating the liquid and
optim zes safety. For this purpose, 3the subject of the invention is a
liquid delivery system which conprises: - a supply container containing a
liquid to be delivered, provided with means for nmintaining an overhead at
an overpressure of less than a first predeterm ned_pressure Pl; an
i nt ernedi at e st or dge SR pEBYi dEERRF A Wehs G AR nf Y artRRver head
at a predet ersapeld; icvreratedrate phestuter®m@itat¥ tank;3 - neans for
transterring the |iaud {4am g HPRVESPESNENA bhehat of TRdiate tank,
- at least two delivery containers having a very nuch smalFer volune than
that of the imedh nEthlher vadme (Bae EbAtaPReFbehaPhETRYMTRRS Rl n
paral l el , upsth&sen @nttninedsl heQull @onhéctha, | @ht parante owisd t:eedm of a
ine for deliyering thed Ighd,la & User DELUOrknaanduns gL Ol means for
appl yi ng i ndi vi dual’l 0 each confai ner erther a delivery pressure P3 > P2
or a filling bteesine deivepingThBedblavdd ytayateIRaaesHerig aadt he
invention may incl uherdANgean®’ forNMBpplyifl inBh@iqud iy 0¥ NEach
characteristics, taken in hsolatlgp or I n any of the&s -

container either "a delivery pressure - > P2 or a

filling pressure P4 < P2.

The delivery system according to the invention
may include one or more of the following
characteristics, taken in isolation or in any of their
technically possible combinations:

- the system comprises three delivery containers
connected in parallel;

- the transfer means and/or the delivery line are
equipped with means for filtering the liquid;

- the said maintaining means &nd the said control .
means comprise sources of inerting gas, especially
nitrogen, these sources being equipped with pressure-
regulating means;

- the delivery system comprises a line for
recycling liquid from the delivery line to the inlet of
the storage tank;

- the delivery system comprises a 1line for
recycling ligquid from the user network to the inlet of
the storage tank;

-~ each delivery container consists of a section
of vertical pipe closed off at its lower end by a
supply and discharge tee and at its upper end by a
stopper equipped_with an inlet for pressurizing gas;

- the pressure Pl 1is approximately equal to
100 mb and/or the pressure P2 is between approximately
100 and 500 mb and/or the pressure P3 is between
approximately 500 mb and 6 bar; and

- the volumes of the storage tank and of each
delivery container are between 200 1 and 5 m® and
between 1 and 50 1, respectively.



techni cal ly possible conbinations: - the systemconprises three delivery

- containers connected in parallel; - the transfer nmeans and/or the delivery
line are equi pped with nmeans for filtering the liquid; - the said

mai nt ai ni ng neans and the said control. nmeans conprise sources of inerting

gas, especially nitrogen, these sourfes bei ng equi pped with pressure-

regul ating neans; - the delivery systemconprises a line for recycling

liquid fromthe deliyery line to the inlet qf the_s g nk. -.the
deli very system corrp\rflggeguéjﬁﬁeo# otfeher elcnyvcﬁn%ﬁé?kl ﬁau%gggr gtrlr% ﬁﬁ%é u8&r net wor k
to the inlet seich l#e dstldvagy saakem- fenctheledd Migieorycoft annvitrepysrets of a

section of vartjgal, Pifeecln36d Wdrdtfen | bSrdovdy, eghddusr sdRBhYaand

di scharge tee and at .its upper.end by a stopper equipped with an inlet for
pressuri zi ng °§a§1,yd-r°fllH8“Er@§§ re. P1 is approximately equal to 100 nb
and/ or the pressure B2 iisllhethwedid vapprexpieat etilll10ow drel dB6O6rimbedand/ or

t he pressurq“ié:g}?, rd rgekwggea%%ﬁtd&laﬁivgrgygp @nd.p. bar; and - the

vol unes of the storage tank and : contal ner are between
200 1 and 5 nferr] FAA8TBet ieerFheWEnd sshepratigaplyt | 9R| yultrapurfe subj ect
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of an ultrapure | i_quifqguggpe/_ci §H>\¥s h)éqlr og&parﬁgg@guge,em%%tanggni a
part of the system in Figure 1.

The delivery system shown in Figure 1 is
intended to deliver an ultrapure liquid to a user
network 100. The system consists of an upstream supply
part 1 and a downstream delivery part 2.

The upstream part comprises, from the upstream
end to the downstream end:

- two supply containers or drums 3A, 3B which are
placed in parallel and used in succession. Each of
these drums contains the liquid to be delivered, hut
not having the very low desired particlé'content; ' )

- a device 4 for maintaining a slight gaseous
overpressure, of less than a predetermined pressure Pl,
in the two drums. The pressure Pl is typically between
50 and 100 mb. The device 4 comprises a nitrogen supply
104, a vent 105 and a regulator 106 suitable for
connecting the overhead in the drums 3A and 3B either
to the source 104 or to the vent 105. Devices of this
type are commercially available;

- a circulation pump 5;

- a degassing device 6 designed to protect the
filters located downstream from drying out;

- a first filter 7;

- a second filter 8;

-~ between the two filters 7 and 8, a tap-off line
9, equipped with a valve, for recycling liquid into the
drums 3A and 3B.

The figure also shows, downstream of the filter

8, a sampling can 10 used for analyzing the conveyed
liquid.



or hydrofluoric acid. An illustrative exanple will now be described wth
regard to the appended drawings in which: - Figure 1 shows schematically an
ultrapure liquid delivery systemaccording to the invention; and - Figure 2
shows an advant ageous enbodi ment of part of the systemin Figure 1. The
delivery systemshown in Figure 1 is intended to deliver an ultrapure
liquid to a user network 100. The sysffem consi sts of an upstream supply
part 1 and a downstream delivery part 2. The upstream part conprises, from
the upstreamend to the downstreamend: - two supply containers or druns
3A, 3B which are pl atted delipmryl pektaddcosetists. sticersthompsadanf t hese

drunms contai is3the dlAWAdR feamdehivered, but not having the very |ow
desired particle content; - a degiﬁﬁ for maintaining a slight gaseous
overpressure, of Tesd $HHR9¢ P8det-&fmi ned pressure P1, in the two drums.

The pressure Pl is toyw caelivaet weentdnanl 128, nfi2BThemevited dimonpri ses
a nitrogen supply, 104, & vent &%&ﬁ%ﬁ = Sat@sm;lé&e%e' tahe &L

connecti ng the  over ead In the gr_ns B either tg the source 104 or
to the vent upStremw| édeof thizd F§Be RARE chimEPEi HIBPVAPS |bbreid. g
circul ati on pHsR Bhe - tamk dEPassi ,n@rdevieC doGmdeseanedide, ptot£cling he

filters | ocated.downs . dryi out; - a first filter 7, - a
second fil teIrL28;f°¥V\Q%]té{‘\$\e§§n&{ ﬁ:'eﬁet_v%hplgﬁf ers 7 and 8, a tap-off line 9,
equi pped with a val vEref dingedfcisnGauipped Wit thee dFihe had 3B.

158, which are connected in parallel, and then with a
sampling and analysis can 16, and it terminates in the
user network 100.

A line 17 tapped off from the 1line 14
downstream of the filters 15A, 15B allows liquid to be
recycled into the inlet of the tank 11, and another
line 18 allows excess liquid to be recycled from the
user network 100 into the same place.

Figure 1 also shows various accessories: .

- several sources 19 -of deionized water;'used for
rinsing the system;

- a source 20 for the regulated supply of
nitrogen to the overhead in the tank 11 and sources 21A
and 21B for the regulated supply of nitrogen to the
containers 122 and 12B, respectively;

- a particle counter 22 branched off the line 14
downstream of the tap-off 17; and

- a number of wvalves which make it possible to
carry out the operation, which will be described below.

Of course, the plant also includes a number of
measurement and control members, which are known per se
and have not been shown in order not to clutter up the
drawing.

By way of example, the drums 3A and 3B may have
a volume of 100 to 20,000 litres, the tank 11, made of
slightly fibre-reinforced PE, PFA or PVDF, may have a
volume of 200 1 to 5 m® and the containers 122 and 12B
may have a volume very much smaller than the previous
one, typically from 1 to 50 litres.



The figure al so shows, downstreamof the filter 8, a sanpling can 10 used

for* anal yzi ng the conveyed |i qui d. 5 The delivery part 2 consists, from
the upstreamend to the downstreamend: - a storage tank 11; - two delivery
containers 12A, 12B connected in parallel. These containers are

connected, on the upstreamside, to 9 di p pipe 13 for renoving liquid
fromthe tank 11 and, on the downstreamside, to a line 14 for delivering

the liquid. The |inethe ifd1lé6gui phedswi @h digrhmagiersignuyilg@mtigel ch are
connect ed i”m@ﬁlﬁéﬂ ekileadiddretbwi tdo %.{@WJ Nghea Nk 12R3] 3&}?1&@}&6, ﬁnd it
termnates inQ the_user.networ 00. I ne 7 ed.. rom the
line 14 dowl8¥Peht §1‘1tH18,?? t ers ing,eﬁ%BlszﬁllaC)r\l/éaﬁ%qgfll&%teg t%%mrnecycl ed
into the inleb 6f0%hemntank 11, and another line 18 allows excess liquid to

be recycled from thegppysesyhetyords Q@ 1Rt 0 408ne B acgapddigid® 1 al so
shows vari ous_accessories; - several sources 19 of deionized water, used

for rinsing théushEresd -1 JOHEE 26+f oP2FRe FRRERIAY bl v 37 nitrogen
to the overheaflsiatéheft anlsettiand ofoyriges 231 Anadwd @fl Badwosidfreraeedjul at ed

supply of ni bpoogst 8.1 Bepfontal neheceds aNde Lafhof SR NRE o 2 _
particle countér ranched off the lIrne 14 downstream of e tap-off 17;
and withstand the delivery pressure. This pipe is place
' vertically, its upper end is closed off by a stopper 24
connected to the associated nitrogen source 21A or 21B
and its lower end is closed off by a second stopper 25
to which a connection tee 26 is connected. The two
horizontal branches of this tee are connected, on the
upstream side, to a line 27 which is itself connected
to the dip pipe 13 and, on the downstream side, to a
line 28 which is itself connected to the 1line 14,
respectively.

Such an embodiment 1is inexpensive and very
reliable, and the same applies to the tank 11 which
only has to withstand tﬁé pressure P2 which is less
than 500 mb.

In addition, the overall size of the delivery
part 2 is particularly small.

In operation, the overhead in the drums 3A and
3B is maintained at a slight overpressure, at a
pressure of less than 100 mb, by the device 4. The
ligquid pumped by the pump $ passes through the filters
7 and 8 and some of the liquid is possibly recycled via
the line 9. The uncycled liquid enters the storage tank
11 via a second dip pipe 29, which supplies it with
source liquid. ' . .

The overhead in this tank 1is constantly
maintained at a predetermined pressure P2, of less than
500 mb, by the source 20.

One of the two containers 12A, 12B, for example
the container 12B, is maintained at a pressure P4,
which is positive or zero but less than the pressure

P2, by its nitrogen source 21B, and its outlet valve is



- a nunber of valves which make it possible to carry out the operation,
“which will be described below. O course, the plant also includes a nunber
of neasurenent and control nenbers, which are known per se and have not
been shown in order not to clutter up the drawi ng. By way of exanple, the
druns 3A and 3B may have a vol une of :I,OO to 20,000 litres, the tank 11,
made of slightly fibre-reinforced PE, "PFA or PVDF, nay have a vol une of 200
1to5nferr] and the containers 12A and 12B rmay have a vol ume very nuch
smal l er than the previous one, typically from1 to 50 litres. 6 The
filter 7 iscAodie@dphwagreas criofd | Endet onvatenderis f obkar i MheaowrHex 0. 2
Lerrim the JidbaheB AbhiBhs deunihoel. Jail rdfeand 4e fdd (s oA and 158
filter down 0 6.0%5 [err]m _In_one part]|cul arly advant ageous enbodi nent

i |l ustratedviedvE gpes.2angadk dsnPaiRerined 24978 ROPRTWIS Fof viisdrti on of

pi pe 23 nadeof gieaterf othed PE2 R oeqddDF, tbhethbi cnessnad Wi ch is
desi gned tod/\,ilt.Qrstang) tri] sdgli' VEL Y PIessur enAThi S pipe is placed
vertically, TS l?@'eryen i STErOLEh Bt y ‘a stopper 24 connected to the
associ at ed nitrogen Thogr cetReA qaritzipesandl2Bs 3 apd Weikeosdee of f by a

second stoppeintbided WM2ED & CRRRAG! iyed €€026 &8I CRIRECI RHen THige t WO

hori zont al ranches_of . this. tee. ate connected,, on t upstre ide, to a
line 27 whi FYSL i PEelecottBitBdiPo Hfe TP HIHRE 13§%ng‘?son€%€e’aomstream

side, to a |belowgawbirefietsrnined f thoashel@d tbet Ipredsispres4in the
two containers are reversed, as 1is the state of their
inlet and outlet valves; so that the container 12a
fills up while the container 12B empties into the
delivery line 14. .

The liquid thus continuously delivered
undergoes the final filtration step at 15A and/or 15B
and is then sent via the line 14 to the user network
100.

:Optionally, ultrapure 1liquid may be recycled
into the tank 11, from the linme 14 via the tap-off 17"
and/or from the network 100 via the line 18.

As a variant, a third delivery container,’
similar to the containers 12A and 12B, may be provided

and connected in parallel with the latter, as a back-up
container.



respectively. Such an enbodi ment is inexpensive and very reliable, and the
- same applies to the tank 11 which only has to withstand the pressure P2
which is less than 500 nb. In addition, the overall size of the delivery
part 2 is particularly small. In operation, the i 3A
and 3B is maintained at a slight ovegpressure, at h I t han
100 nb, by the device 4. The liquid punped by the a iﬁm!mmlll“mgugh t he
filters 7 and 8 and sonme of the liquid is possibly recycled wiasthe |ine 9.
The uncycled liquid enters the storagdmsank 11 via a second di p pipe 29,
whi ch supplies it wth source liquid. The overhead in this tank is
constantly nmintai nadcatida ¢¢krdetimr nsyneckrpr esbarecf2riaxd | &ss thhan 500 nb,
by the source, 2 f. the two containers 12A, 12B, for exanple the

cont ai ner 12’81:' (lc’)%ml?cr}n}lesnet%éi ned at a pressure P4, which is positive or zero
but | ess than the pressprd yPzonspipes §3Rr offeh SRFT@izrgB2 dd@uids outl et
val ve is toCl aeed yEi®aSed ! S pRbeidedl VRith op&iansThe(of herogont ai ner
12A has its inlet_val ve closed hang ia%saou,t‘lrglt: véelslé/e open.; and tit S

mai nt ai ned aP> A PP EESRT SPPNRIERY 8P gPRaPEFTRIRH B &id €5 3altPEl t he
pressure of defivet\pindaterminedogeassors d&1:21A. Thus, the container 12B
fills up while the caontaitamelidAtes sketage Usallk f o1 d6dioiaIded Wiem the

means (20) for maintaining an overhead at a

predetermined intermediate pressure P2 > Pl;

- means (5 to 8) for transferring the liquid from
the supply container to the intermediate tank;

- at least two delivery containers (12aA, 12B)
having a very much smaller volume than that of the
intermediate tank, these containers being connected, in
parallel, upstream of a liquid outlet (13) in the
latter and downstream of a line (14) for delivering the
liquid to a .user network (100); and )

- control means. (21A, 21B) for applying
individually to each container either a delivery
pressure P3 > P2 or a filling pressure P4 < P2.

2. Liguid delivery system according to Claim 1,
characterized in that it comprises three delivery
containers connected in pafallel.

3. Liquid .delivery system according to Claim 1 or
2, characterized in that the transfer means and/or the
delivery line are equipped with means (7, 8, 15A, 15B)
for filtering the liquid.

4. Liquid delivery sysfem according to any one of
Claims 1 to 3, characterized in that the said
maintaining means (4, 20) and the said céntrol means
(21A, 21B) comprise sources of inerting.gas, especially
nitrogen, these sources being equipped with pressure-
regulating means.

5. Liquid delivery system according to any one of
Claims 1 to {4, characterized in that it comprises a
line (17) for recycling liquid from the delivery line
(14) into the inlet of the storage tank (11).



| evel of the liquid in the container 12A has fallen bel ow a predeterm ned
> threshold, the pressures in the two containers are reversed, as is the
state of their inlet and outl et val ves, so that_IJSLe__C_O_ELT__aL_ELe_L_lZA_f_IHS up

while the container 12B enpties into the delivery The - qU| d
t hus conti nuously del i vered unde%' goes the fi nj “ﬂ@ 'ilﬂ llwm!ﬂi,ﬂ at 15A
and/or 15B and is then sent via theline 14 to th

Optionally, ultrapure liquid nay be recycled into the tank 11, from t he
line 14 via the tap-off 17' and/or fromthe network 100 via the line 18. As
a variant, third deliver ontainer, sim/ oth containers J12A and
12B, may beaEp'r ovi deg‘ gnd%cgjn%é(‘:'?éﬁ FHStg?aFFe?r g%ea]%t Per, éésL a
back-up contGliaigrs 1 t® Gai ﬁtalaCterlZiq qéhd tééltl v?etrycgfysf‘ems a

characteri Zeplden (hey 'fbrCQ'Qé:réﬁciﬁéﬁg -hqallaupﬂdm cgmé auBer AwoiR)
containing a (gw dto

er.ed, I‘OVI h nmeans (4) for
mai nt ai ni ng ‘a]no vertead st lgﬁegv‘é plf'léessshtr 5515 t(m\L a first
pr edet er m ned. pr essuriguRd; delarwelrlﬁ} @Nnﬁdmaaecgrma@ewaahy(bll)e priovi ded

wi th neans dﬁgﬂas 1f oo ¢RI @ﬁ@f&{&m@ mowaf&eagachatdeh%
predeterm ned 1 nternedi ate pressure P2 ; - means ry

transferri ndHE 115ui ¢ ¥rromaHe %|S)FSC&?[ & rﬁ?r‘:ttl(?“t H’ef |Wﬁré"rJ'rF€d1 ate tank;

pipe (23) closed off at its lower end by a supply and

discharge tee (26) and at its upper end by a stopper
(24) equipped with an inlet for pressurizing gas.

8. Liquid delivery system according to any one of
Claims 1 to 7, characterized in that the pressure Pl is
approximately equal to 100 mb and/or the pressure P2 is
between approximately 100 and 500 mb and/or the
pressure P3 is between approximately 500 mb and 6 bar.
9. Liquid delivery system according to any one of
Claims 1 to 8, characterized in that the volumes of the
storage. tank (11) apd of each delivery container (12A,
12B) are between 200 1 and 5 m® and between 1 and 50 1,
respectively. '
10. Use of a liquid delivery system according to
any one of Claims 1 to 9, for the delivery of an
ultrapure liquid, especially hydrogen peroxide, aqueous
ammonia or hydrofluoric acid.



- at, least two delivery containers (12A, 12B) having a very nuch snaller
-volume than that of the internedi ate tank, these containers being

connected, in parallel, wupstream of a liquid outlet (13) in the

| atter and downstream of a line (14) for delivering the liquid to a user
network (100); and - control means (l 1A, 21B) for app! yi ng
individually to each container either a*délivery pressure P3 > P2 or a
filling pressure P4 < P2. 2. Li quid delivery systemaccording to Caim

1, characterized in t |t conprises three dellve nt ai ners connect ed
in parallel. 3L 1qu“}l_‘f rTsIp ﬁféc[e‘rﬁsaé{ﬁﬁ ‘?’b (ﬂll%f hYe9=%r©

characterized in that the transfen aeepapapd/ biquhd delivery |ine are

equi pped with neans (7, 8, 15A, 15B) for filtering the liquid. 4.

Li qui d delivery systemaccording to any one of Clains 1 to 3, characterized
in that the said maintaining neans (4 ABSERAGE the said control neans (21A,
21B) conprise sources of inerting.gas, especiall y ni trogen "t hese sources
bei ng equi pped with pressure- regul atj ng neans quid delijvery’
system according to anyh®néighid ditsPe td@lé}"eé]ﬁ”&‘r a%?%Y?%e& i $PRFRENEE

conprises a |imaf(13B)f ofaleythédgaki qui ﬁlisemd\fﬁr&ﬁéswd lpitne £3dm into
the inlet of the stor

. o rage t ank g%%%.e t9 6. . _rLi !aﬂ: el |3/era/ system
according to a bhe'bf 18 gFﬁE 5 g 8h§Pa6P§F| ?531%1 S HE°1% %OYV‘@?FSGS a
line (18) for tkLyclimgintajnet fram t he uspredetewomkned intermediate
.~ pressure P2 > Pl. Several small-volume delivery
containers (12A, 12B), each of which may be pressurized
either to a delivery pressure P3 > P2 or to a filling
pressure P4 < P2, are connected in parallel downstream
of this tank.
Application to the delivery of  ultrapure
chemicals intended for the microelectronics industry.

Figure 1



(10Q) into the inlet of the storage tank (11). 7. Li quid delivery
system according to any one of Cllains 1 to 6, characterized in that each
delivery container (12A, 12B) consists of a section of vertical pipe (23)
closed off at its lower end by a supply and discharge tee (26) and at its
upper end by a stopper (24) equipped th an inlet for pressurizing gas. 8.
Liquid delivery systemaccording to a lone of ains 1 to 7, characterized
in that the pressure Pl is approximtely equal to 100 nb and/or the
pressure P2 is between approximately 100 and 500 nb and/or the pressure P3
I s between appr nb and 6 bar. 9. Liquid delivery system
according to one of Clajgns 1 to 8, characterized in that the vol unes of
the storage t # each delivery container (12A, 12B) are between
200 1 and 5 ril and betmeen 1 and 50 |, respectively. 104 Use of a

| i qui d.delivery gystem accprding to any one of Clains 1 to YNfor the
delivery of an ulftrapure I§jquid, egpecially hydrogen peroxiefs aqueous
anmoni a or hydrpfjrooric acyd: - :




