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W). 2006/ 070166 PCT/ FR2005/ 051135 System for
distributing chemcal |iquids The present invention
relates to a systemfor distributing chenical

I @I 6ks6 /o ToP@g ticular in a 5 factory 5@@/§ﬁ§005/051135
manuf acture of sem conductors, and to a process for :
the i nplenentation of such a system It relates nore
partl cuI arly to a systemfor di_stri butl ng chem cal s,

ali @ i dganuf act ure of
sem conduct or s, conprl sing neans for storing said

| iquid products, means, for distributing sald l'iquid
pq'lL'}g:ducP e3hRtd ne P5i ng=S8FB°1 i dH d B pr FAH (Ft%ﬁn
tdﬁesﬂﬁidmitdﬁlgbeiafigardﬂﬁilri bt edi dg ,om ihe paﬂtmcag&mea:m a

tavay s, e, Us MRANS: V1A, 01 st L BULIO o J teans. g o

uring un|
MRESCaRs deoy itha h@l@@@@@ﬂ@tﬂ@mpf rmw @a%’gt@mn t he
liquefied form and many chem cal |iquids are 20

di stributed from storage tanks up to the point of use
vita pFpiLlA§esSval Ve&e f PewtictdrE1YandtPhe § i keystem  for

gEnRenaldut imdecidmisdaid) eps gheeliceladléh or R4Mory for

ese ses and ui ds ar ener al |
o st ags T amdadit, HniSehh whans, for
teltice-i2fyr paeifli datguwind aikbdikchds ofedmpuot e$3,s1iJanuting
j 6.1 spj i
DA CHI B "BiBaurTe R hefls Hck "SRRG st lidhia
PrORUEts rusé%he t heapidsenbeing afdigbundbrabpd from the

- GRRGAR ahé s Of ofARAR Whe hagebagindound satg didfahanton

oints of use. The great 30 nunber of products used
d"heir mixtures (for exanple w th one another
and/ or W|th dei oni zed water) makes it difficult a

&Eﬁ%@ é%ﬂfi'qxghlqg source Of g%e ﬁg%%¥bnéd above,
concen |on | par ICU? ar tO de ermne a gI e

g@@nfcegaﬁes:orﬁaamt@@tlgﬁsmus hEoexi st ewey ojases (in the
liquefied form) and many  chemical liguids are

distributed from storage tanks up to the point of use
via piping, valves, flow meters, and the 1like,
generally made of stainless steel of 316L or 304L type.
All these gases and ligquids are generally purified

according to very strict standards; during this

"purification, all kinds of impurities, in particular

metallic dimpurities, are removed. Despite particularly
rigorous control of the purity of the products used,
the presencé of an abnormal concentration of chromium
has been found at different points of use. The great
number of products used and their mixtures (for example
with one another and/or with deionized water) makes it
difficult a priori to determine the sgsource of this
abnormal concentration, in particular to determine a
singlé gource of contamination or the existence of

miltiple sources of contamination.
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35 nultiple sources of contam nation. WO 2006/ 070166 -
PCT/ FR2005/ 051135 2 After havi ng constructed many

hypot heses and carried out investigations in nany

Sid Sfdetosgesol ution to the probl em gdmpepnses de s
finally been found. 5 The system accordi ng to th

i nvention is charact erl zed A that it conprises

di stri bution neans, ‘least a portion of which is

| M@@rofhﬁﬁwgalc%{ﬂtﬁm’t@éhwéﬁw fumothesesr ogpd carried

%S|§ﬁ1r@§t9§a@%ﬂ§t hyll % pallmegmsh@ne,a solution to

Li d
BB Pelem. Pos ByPEncbts EAPREY RRFENZRESYor may

not be substitut ed and copol ymsrs of -

trafl oroeth I C2F4 rfluoroal I
z ersy[ 23 d_F%] n&\ﬁlﬁe %n&er the gayer?ec:réle(?/lzed
Aanetidt PEA (pemprum@alda@)t)z)lb@rtlm méhmbi clrtcohprite a
%,Bgta%b fu}hl:{%'h' Ne Ghajen otfymaccﬁlraqf c?]ﬁrrrh r chosen from

ytetrafl uoroet hyl ene conpri sing ai ns of
BEET | a5PBRI KNI AFIelRg aO4n J@Q%@ﬁhﬁ%@ﬁ? f Grolasrivatlissg -

bﬁﬁéﬂﬁﬁﬁ}ﬁlﬁ@heﬂﬂﬁﬂﬁﬁd@ quivatse)of - ﬁ&mf@muc&r@yt@fylene

f duct
RELFE) by yhiehe TRRl 7 i GRF) BHRY o oA ik 2n

- copbagtmewist h tdfe |It$ﬂﬁhﬁh&)l&jdﬁiﬁ/flmmje GIZFp)oI ymad of of

g%&%hﬁ%%gﬁ%y wggl "‘Q@ﬁ Lhe b Q] )mcbsocﬁn?ﬁ‘ éCOh‘i?Jnown

rome st ée dl ar
thder3tbe geng@4ic ngpe. o5 Pﬂécdmrrf@umwﬁécoxy or MFA,

ghtennatbms{ oL mtﬂehe chir@hd £1dbstihebUthein MRS  Qf1  of
be sheathed by a steel pipe placed

W |
HPEM%%%&IBBF%?HBY?W@‘EPFE%?FE%ISJ-SW | nSoFger ‘flbajd'b? ai Pt

parevesrbetkel appeersitzo diheopyedh eatompsedr idaenecting

P SRR LRI 4 S PELS1 “ SR

acid type to the means for using these products.

Preferably, the liquid distribution means in direct
contact with the liquid are either made of polymer of
perfluorcalkoxy type, when the liguid is an alcochol or

an acid, or made of chrome steel, in particular of the

316L or 304L type.

According to one alternative  form, the liguid

~distribution means of pipe type will be sheathed by a

steel pipe placed around and outside the PFA pipe.

In order to obtain an even betier answer to the problem

~posed, the sgystem according to the invention 1is

characterized in that all the storage and distribution

means up to the point of use are made of PFA.

According to one alternative form, which can depend on

'_ the mechanical properties of these variocus polymers

(extrusion, machinability, flexibility, and the 1like),

it is possible to combine these various polymers, in
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means up to the point of use are nmade of PFA. 35

“According to one alternative form which can depend on

t he nechani cal properties of these various polyners

@ﬁ%ﬁﬂ&ﬁﬁ/@%o %%chlnablllty, erX|b|I|ty, fbﬁiﬁ%é}d%?lBS

it is p033|61e to conbi ne these varlous polyners In

WD 2006/ 070166 PCT/ FR2005/-0%31135 3 particul ar by

maki ng the storage nmeans of natural pol ypropyl ene

mdvtdﬁUdfarnabm amapéhget Aieenetorhge dhsans bt omatural
&y TEAAN Y _{d¥ Mﬁﬁ ﬁ%@u&ﬁ@ &%H%%EﬁyléﬁEVes’the

and he I'i ke, of PTF he term/ naturaI:£% ymer
GREEFIOY6dof0 FEaRSa oso| %ﬁr AAIPECt OF edBA 1 had 'the

Fddideiten ebleekor antisthe l1ekher o@ddirkeves (filler). O
course, other polynmers may be suitable according to

"the invention and cone within 10 the field of

dipel | catmon'raftunel | abflemer3 | fisordededstcdet etoi nesan a

gﬁﬁkgbleat to theﬂFgaﬁﬁd%aaqug %r.%%?%%nts or

Cabed, aallde@hmes a{rﬁ lige) i kd) qqur@eoomté@tr P lyimey st ey

%@t @Lalta@qleyra%rooxf&rngewmtﬁe\Mﬂh{f@nﬁs_@ﬁl REd %@m@ within
quid in a_container prod i s pol yner,

FB‘P 41peFi 8§ 8PP Fﬁétb?na%? |Ea§t f'eggaar The netal s

in the liquid are analyzed before this storage and

fter th| st [a i n r cular netals such as
Thr chrai! 36| P08 d PRELLEN W dEL e SHEReb oy be
Ehétnhﬂenlan:lss segéndednasisatbsiagt@h¢|quumﬁ to be

BAGLeRBELLR (GRAGEN rl%tdh‘;ﬁb x?cf EI?QSFL:LQ Et&h%%%tact
0

metal's remains bél ow 109 une, pre era by
VéEbmeth %nlattuﬁéé aIP%YTB%En i d SFREP L ﬁhewf@o]rﬂ agftoring

EhilE Wikhia isoBpeseskineee prbdsiceidnhesagsteek podhiner,
grOf penggétg? gime of at least 3 hours. The metals in
the liguid are analyzed before this storage and after
this storage, in particular metals such as chromium,
iron, nickel, molybdenum and/or cobalt. The material is
regarded as gatigfactory if the increase in
concentration of at least one of these metals remains

below 10% by volume, preferably 5% by volume.

- It has also been found that the contact time with a

component made of stainless steel might be of

importance.

This is why, according to the invention, the mean flow

rate of ‘alcohol or of acid in the piping made of

- polymer of .the perfluorcalkoxy type should remain

sufficient to obtain a concentration of chromium in
gsaid chemical liguid which remaing below the desired

value.

In particular, this is particularly important if the

distribution circuit comprises parts made of stainless
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This is why, according to the invention, the nean fl ow
30 rate of al cohol or of acid in the piping made of
pol ymer of the perfluoroal koxy type should remain

salgd:dh /H’nﬁ 6obt ain a concentration of &p} 6‘6‘%}’6‘5 135

en1ca l'iquid which remains belom1the desiTe

value. 35 In particular, this 4s particularly
inmportant if the distribution circuit conprises parts
redicee lof wathi niblessh WOI2006HeMOe668 PCTHIERR00BY051¢B51in4 in
Hreflon¥ddh Mi-ght he chemcal liquid may remain in
prol onged contact. It has al so appeared desirable to
provide, according to 5 the invention, a process for
qrnalmei ng dhepeshen @gﬂmﬂ&&&t@dmd Oradcﬁﬁtdilrﬁg) to

t he Iant According to the invent e I|qU|
LPSudreBtEPRe; - Sof PRPPERPr CLPhr e HOTHIS piHihg SigFem
@yﬁMmgpt@arsawayuplﬁoanyeﬁuastbleanhaIpiaBtdues in
particul ar chrom um nickel, iron, nolybdenun1or
cobalt, present at the surface of the pi pi ng
@gﬁ@%ﬁ&ﬂgyt@rut@enaﬁ\f@@tm%fm |tt1'1§ Ifemifampdusy is first

RIFOCESS) m.t_rewai;é&wlek FHI'RQ {pbebNgeodiscarded cdyr i Iawgay
|str|but|on 15 neans made of

the first iartu ag g

BEX orCRfithty f5E haﬁﬁ?h U8E a pbr PRBERTCAt Y eI U,
thheke lneahson pefmsleyiedguth atdmng cbbeltuncpﬁé@mm atgl the
liguw d _pradu Lo t he, paint .af use of _the latter.
SHRe I e Pblng g Stand et | TheE 1ve
obnaifaetuusngg tplx@de(sla ow rthisxenpianydenbodidment s being

Qh%%ﬁrﬁ@dcoahQEﬁb'Qﬂe B skhe bl gurese ?%!C%l tribution
e concentrati on Inp t of

represent éﬁgure . th
MEBRS MaiFgfife sBFAnEY c RVGHIGmM Ghe tHeerakIDHus SQWEQ§§IOH

gt theast of these means, before circulating the
uncontaminated liguid product up to the point of use of
the latter.

A  Dbetter understanding of the invention will be
obtained using the following eiemplary embodiments,
given in conjunction with the figures, which represent:
- figure 1, the concentration (in ppt), of iron,
manganese and chromium in the wvarious samples of the
analyzed water (EDI1, EDI2, and the like) and isopropyl

~alecohel (IPA3, IPA4, and the like) after contact with a

pipe of 316L steel for 24 h;

- figure 2, a representation, on a different scale,
of the IPA samples of figure 1, only the chromium
having a significant concentration;

- figure 3, a measurement of the concentration of
chromium in a sample of isopropyl alcchcl on contact
with wvarious pipes (PFA or chrome steel which is
gsmooth, with a weld or elbowed) after 24 h, 48 h or
72 hf and '

- Figure 4, a measurement of the concentration of

chromium in isopropyl alcohol as a function of the time
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25 anal yzed water (EDI 1, ED12, and the |ike) and

i sopropyl al cohol (IPA3, IPA4, and the |like) after
contact with a pipe of 316L steel for 24 h; figure 2,
Hd SRFVAson, on a different scale, PC??FﬁiU%d}ﬂ%llBS
sanples of figure 1, only the chromum 30 having a
significant concentratlon -figure 3, a neasurenent of
the concentration of chromumin a sanpl e of
MEGHY opy BIRPEShRP1IRM 88t & SWPPHedarFiegs PrPrs of P4l
G shteell which is snooth, with a weld or
el bowed) after 24 h, 48 h or 35 72 h; and figure 4, a
nmeasur enent of the concentration of chromumin
iCeapaapylivel esholblas a function of -the tine WO
2006/ 070166 PCT/ FR2005/ 051135 5 wth a snooth pipe
and an el bowed pi pe made of 304L stainless steel.
Chepalfeal ok aeprepls The feidmwicngpwxappl 6hwes series
CR 1318 QuhopibhLee series of different pipes: The
first series of pipes is conposed of: 10 - a pipe
made of PFA 5 pipes made of 316L stainless steel: 1

sheairghist @@@Ll&goatfhpﬂb@@, i% ebhpweddpbpe; 1 pipe with

a weld; |%§an%h g welds; 1 pipe with two welds
produ@e?lﬁl A g pP ective gas (orbital 15

wel di Bg)pifees sesdmdoserdled. odtqiplessd sstaaposed sufradght
pi pes de, t ainl e st ai = P

B L e B e

wel dswezd; 1 pipe W1th two welds; 1 pipe w1th two welds

produced without a protective gas (orbital

welding)

The second series of pipes i1s composed of 4 pipes made
of 304L stainless steel: 1 sgstraight pipe (21 cm);
1 elbowed pipe; 1 straight pipe with two welds.

The third series of pipes is composed of 4 pipes made
of 316L stainless steel: 1 straight pipe; 1 straight
pipe with a weld; 1 straight pipe with two welds; 1

straight pipe with two welds without a protective gas.

The pipes have a nominal diameter of 2.54 cm (internal

diameter: 22.1 mm); working length: 300 wmm.

The welds and the curves of the pipes were produced by

ALES.

" The metal pipes are equipped, 1in their bottom part,

with plugs made of stainless steel (double-ring
assembly) . The pipes are closed by nonhermetic plastic
plugs in the top part (this plug is not in contact with
the liguid present in the pipe).
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The third series of pipes is conposed of 4 pipes made
of 316L stainless steel: 1 straight pipe; 1 straight
pipe with a weld; 1 straight pipe with two welds; 1

3&56 %cﬂ)'%t/_oﬁioﬁ%sw th two welds without a pepheessys Gfias

e pi pes have a nom nal dianmeter of 2.54 cm
(internal dianmeter: 22.1 M) ;- working |ength: 300 nm
The wel ds and the curves of the pipes were produced by
JheAlHES. rifRe detsala Fffeseile Byuilppdentiom thasty- BBt orep

RAfL M I oRlgsiade of gshal phessasheeh (Houbhe- rddige]
assenbly). The pipes are closed by nonhernetic plastic
35 B5%ugs in the top part (this plug is not in contact
with the liquid present in the pipe). WO 2006/ 070166

PCT/ FR2005/ 051135 6 he PFA pi_pe s a PFA seal in

i BOompE VP ot T A L ion, che
rdertsi eale ftashned tio the $béébwipgpesy:5 In order to
renmove pol lutants fromthe preparation, the pipes are
cleaned in the follow ng way: rinsing under a stream

of deirdhpiag \wider (BEDIStreayn 24 Heaipnizehswagewi t DL
i sopr gpy »2al gohol. (static node) for ~ 24 h } again
rinsing w,th dejqnized water J_Th i pes_are store

it ougHBEE AR ot FORYOPYL g bppol, P&l {7 olpog) for
| am nae &l ow hood (class 100) at a tenperature of 21C -
( 20 [ ; ' r [, . : nts of the pipe
are gggghtggn%Eﬁgmggpﬁagé@?ﬁl%$§e$g€%§hoanenize t he
20 liquid: the anbunt necessary for the analyses is

The pipes are stored throughout the duration of the
example under a laminar flow hood (class 100) at a

temperature of 21°C (+ 2°C).

During the withdrawal, the contenﬁs of the pipe are
decanted into a flask in order to homogenize the
liquid: the amount necessary for the - analyses 1is
withdrawn from this flagsk and the remainder is

discarded..

At each withdrawal, the pipe 1is rinsed once with
deionized water or iscopropyl alcohol and then again

charged with the corregponding liguid.

The analyses of metals were carried out on a mass
spectrometer of ICP-MS (inductively coupled plasma-mass
spectroscopy) type in which the entities are ionized in
an argon plasma, followed by detection as a function of
the mass of the elements. The detection limits are on
average 10 ppt in deionized water and 50 ppt in
iéopropyl alcohol. The'accuracy of the results is 10%
in the case of deionized water and 30% in the case of
isopropyl alcchcl. The results below are the mean of

three samples taken in each withdrawal.
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withdrawn fromthis flask and the remai nder is

di scarded. At each withdrawal, the pipe is rinsed once

with 25 deionized water or isopropyl alcohol and then

. Qﬁﬁb@osg@q@g%% with the corresponding Iﬁ@&p§§2&3§7051135

anal yses of netals were carried out on a ness
spectroneter of I CP-MS (induttd vely coupl ed
pIasna nass 30 spectroscopy) type in mhloh t he

it oyt : gardr §ensgrrasanl :f ol | owed by
detection as a functlon of the mass of the el enents.
T e det ecti on Ilnrts are on average 10 ppt in

i 7R wABEFeaNPTEPIRAS | B FESprRAFAS aPEokbe. Sy

aomem@ue(ﬁedéﬁthéﬂﬂtpbiﬁtQOQéﬁé perfbemeaseTWé second
%%ronrzeg?mater and_30%_in the case .of sogrquter and

SFEonol I%%%ﬁrtgm%aQR&%H% tHe ﬂ%éﬁné t hree
shrplee paiaken 'r'Ln eteaﬁpmgyﬂdremad)hommmwlfﬂmﬁs to the
BEh FRAQOS 05% f%esé'éﬁ obtai @%‘is‘@' 5%{;8 in
series 1: The |rst seri es pi pe

fréonigagd: wanarerand KBESEr mﬂtSporrm gswer:@pyl alcohol

peehor Hegarﬁhetseceﬁe 166" | S EPMFHSES tIMh MY S the
in d |on| E er and three points in isopropyl

5?58 Ft iPe éFﬁttﬁeFﬁ@S 304L steel. The third
series conprlses two points in delonlzed wat er and

SR PR Oy B TTreBRESNy | AT o e

dppres. ngnfasanékilos arre expf bsser asncort&eentre@rs@n of

GE@BnrzéénQﬁkéﬁfmdﬂJéHcHK%iéﬁéﬁt'PebB?téésﬁle24 hours
each eIenent reported per 24 hours

ni zed water
T% gflqlurl P&Pﬁl p%c’%@rﬂtactT qh‘éOQr‘é‘T“ﬁn@foft}ferreP}ﬁ’%%slﬁs
ohe bhdeerds xfs 125 | ) )eexeept thBessthaghbt pipe
gkpghe secgndsgggggss?# §§ éf'§%51n1)5 m).

The first results in deionized water are represented in
figure 1 (316L steel pipe). They correspond to the-
first day of pipe/liquid contact after the cleaning
phase. The most important contaminants are iron,

manganese and nickel. It 1is found  that the

_concentration levels vary according to the nature of

the pipe (weld, curve, and the 1ike)}, that this
concentration falls as a function of the time and that
chfomium does not appear to a sighificant extent in the
deionized water. In figure 1, EDI means deionized
water, EDI1 the sample of deionized water after 24 h,
EDI2 the sample withdrawn after discarding EDI1,
Washing, and the 1like, filling with c¢lean deionized
water and contact for 24 h (from 24 h to 48 h), and the

like.

The same notation of the samples of isopropyl alcohol
IPA (IPA3, IPA4, and the like) is used with the same

meaning.
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The first results in deionized water are represented

in 20 figure 1 (316L steel pipe). They correspond to
the first day of pipe/liquid contact after the
HoSabBYo7RRREE. The nost inportant cord@mMaiids s 135
iron, manganese and nickel. it is found that the
concentration levels vary -ad&ording to the nature of

25 the pipe (weld, curve, and the like), that this -
édncéAtraki-on thel | Fepd agemgndt | @f ofdeiisaigaase avdsFhatty
G BbeFLPRL doeS IRUhAPPeaFetdh B ST Qi f i gapbngXt eRtiseN in
the deioni zed ter. In figure EDI neans_dei oni zed

1
FRPEATLERE{OPhe RAnpl B oni 788 wafRPCRRTEIE IR h, Oof

- 3brbERhli Amt ke a®dnmkze sWat-hdpawoxdtdaer 1¢i Soar giptg okbil time.

shin nd_the Like, fillijng with clean ionized-
(R2Y, Bl oRifin B8nt biEs 3 ROERPGREL] ROfERaERRoTbE
the 1like. 35 The sane notation of the sanples of

ir@PT OpYL BLEQROI o4 PALGLPAS, | Pad; -and fé&&ééé&?&s IS the
used wth the sane neaning. WO 2006/ 070166

PEFERODB5A081185 cBromaum gin 2 isopaopygl aztderel opfter
dei Bni zed nasel e H)SOMORY| takeohdle r e¥RBEEL PaBi6RNGE

rise in_ contamnatign b chrom u h .
bR EBI T a OIS bt SAVRFARTT | FUEHO bapBFbRPmedt eFFA
kOPeppts overgltiigitnle S5afdl ytlcdt omhemeexhishi t Sna the end,
r t rnat The_ hi r EQ. ;
PERELR" HE-EOUERL (OALn, B bR AR BETnrdiniess
BE5ept opyWhatkehol smpetdr, 24ith 48Idsin®r72 eHposieews the
ihatethepgeongenthati oroef 1fiehr orhum depeshkedtiBn  of
i soprop I_alcohol,qﬁlng a PFA pipe is negligible and
tRaPmiwR &2 shej higheslend, 1ittle difference between
t he pi pes made of stainless steel, whether snooth,

| ¥£éh wel ds_or elbomeg,sh

diagram of fig g%s the change over time in the
concentration of chromium in isopropyl alcohol after
contact of the 1liguid with a pipe made of 304L
stainless steel. The rise in chromium with regard to
the smooth pipe after exposure for 25 days remains
unexplained. It is found that the treatment undergone
by the samples of stainless pipe has only a small

effect on the contamination.

Regults obtained with regard to series 2 and 3:

They confirm the results obtained with regard to
series 1. It is observed therein that the exposure of
the samples to deionized water results in significant
contamination by iron, manganese and chromium in
decreasing order. The orders of magnitude are as

follows:

In deionized water:
Fe: 5000 to 55 000 ppt
Mn: 1000 to 35 000 ppt

"~ Cr: 100 to 1000 ppt
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seri es?2" and©3: P¥HEY

| atter being that for which the concentration of 15
chromumis the highest. The diagramof fig. 4 shows
the change over time in the concentration of chrom um

'|W0|§@(pgp(py6 @4 cohol after contact of b@ﬁ/bkgybg/%mﬁ

a pi pe nmade of 304L 20 stainless steel. The rise iIn
chromumw th regard to the®snooth pipe after
exposure for 25 days remains unexplained. It is found
that the treatnment undergone by the sanples of

strai fdessuPi e, Nase 0 dorpa3l ive efdacd &ﬂaut %at
contam nhation. 25 Result? obt ai ned ﬁ"g]th re

¢ it hEEREBLEPS ctom ed3&#th°r

rzﬁw)d t owhaeeives 1.thdid s ebsarwethttherletrind haiabblae a
xR e of an'pe t o _dei oni zed.wat er ults
ot i e bARSE T ok | I n5OPFoNE E AR AN e St Eum

clh‘r omcmm‘@pyl delordusli mg @rddrctThe tdr déres pafpemagni t ude

are a é%l,'&ma 3x | pAei k 400 (9,

55 00 VA 1000 to Ség%gf%ﬁ%g oxge B, gfoouc

pBt }V@azdo%vsomies PCTHFREFTSY OB?lSBheQCWC@éSlﬁéPGéPBn of

- tdhreseniGeima atdord@al it hat c@h&aémaﬂﬁmeﬁwqﬁﬁp

stainless steel (304 or 316L %evEr their
mERTEE T ndRaliliet SOREIGi kARt CRePRANER jGn be
templcaorrwtb}at Ithl& ofezohroffi tine |extsopiapydiabcaed ofor

t p made of PFA
CECH% %{uorcg'g] oxy tﬁ)%sﬁeg ag%ﬁt only a very slight

increase in the concentration of chromumin
i sopropyl al cohol on contact wth the pipe.
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10 This increase in the concentration of chrom um can

be explained by the wear of the extrusion dies used

for the production of these pipes. ti 15 D ~J WO

PSR RG] FR2005/ 051135 - 10 Wy /34 M1 135

Krsysten1for di stributing chemcals in a

factory 5 for the manufact @Pe-of sem conductors for

flat screens or electrolum nescent di odes conpri sing

nmeans for storing said liquid products, nmeans for

di stributing said guguitk produgirs @nd means for using
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(PVDF), polytetrafluorcethylene (PTFE}), which may or
may not be substituted, and copolymers of
tetrafluoroethylene CyF, and of perfluorcalkyl wvinyl
ether [F(CF;),CF;OCF=CF,;]}, known under the generic name
of PFA (perfluorocalkoxy) or MFA, which comprise the

carbon-fluorine chain - _typical of
polytetrafluorcethylene comprising side <c¢hains of
perfluorcalkyl type via an oxygen atom, for connecting
the means for storing liquids of the alcochol and/or

acid type to the means for using these products.

2. The system as claimed in claim 1, characterized in
that the liguid distribution means in direct contact

with the liguid are made of polymer of perfluorcalkoxy

- type, when the liquid is an alcohol or an acid, or made

of chrome steel, in particular of the 316L or 304L
type. '

3. The sgystem as claimed in claime 1 and 2,
characterized in that all the storage and distribution

means up to the point of use are made of PFA.

4.  The process as claimed in one of the preceding

claimg, characterized in that the mean flow rate of
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product up e "pornt-of use of at ter .
being discarded, before circulating the uncontaminated

liquid product up to the point of use of the latter.




