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Met hod and device for nmeasuring the purity of
ultrapure water The invention relates to a nethod for

wa@e@bgrisng the | evel of purity of a |iquid obtBeTERR009/005849

after purification treatnment and in particular that of
so-cal led ultrapure water (less than 10 parts per

billion (ppb) ). It also relates to a device capable

of Mephlcsiremtd mipvtiee et hoshsdiengret o dogetiey abf yultrapure
Snpl oyed for puri fying wat er aidd-any other |iquid,

egins Wth ethro |rst evice includin

fi Itra?]flﬁnléil “% nfll??é't"’} Fearfs, m%t?h ‘%’1 g?ﬁ?p@nacﬂyzgng the
aetrelateefl warbon fof ter [nguldormbe:Hﬂmrageastr npurification

f
CLELERERD. OUnd CYE! S Aol LhLET ho o0 éaifgdou&l&gpure
vehedi nEless y them i dAs rawkd spgﬁarhilclt]@rCPTZedP@@ . It also

'i:@i'a%%bv b aCliRe8 de caaree %feq%@let;&ntli%@ dﬂé{@ Method.
but still contains organic conpounds . I'S

passedTERr FRHQE sSeBRIZHEYi EBPLRYRA cfrP? hB‘éElS}’@ﬁﬂl water,

?gnm@ndﬁ:reéle qudnaed blegmrsdwlttmdpmagae t tieroudnr angirst
is oxidatio e ani.c. conpounds ar egr aded

BRE aBonb ot SThPRort Ll ST pRECark o A EBCF B m s of

taeboryws oattévgasd wadbon sfulseoingd mom;aeveqfhmge resin

feqr MBI g@r t?ﬁnafgvé é H%ngs:.s-r 119 +QX¢{dRL | IO.L(\:["éhe outlet of

obtai ne passag nt of an ultraviolet [anp o
Byreadlh PRE hi]é?é@@ﬁnﬁermﬁ@r@% thfe WHHSPYHR | VRESE| &r?ntalns

e FRNSIiYrSs 1dhdOl b SBhagatberVBEer byl arepastiiRg tht close

t hrough an i on exchange resin tgt bl ocks, the |

CPeat B dti¥fhg THE er oudi 152 B GRa (HUE bt bt gomtains

blmgamirci fd:cmpbundef the vat etheDumasgddi shsbquhth@ second
AR nﬁﬁ%ﬂs g VELGaAPL @%%#)%%%ﬁsd%f@gokgaized in

Sxidati on p

ase are no
dedennithe thaiper itherof Pusingt shisbhtaridat ¥ent hBeemFganic

Yoty OLESS degPaBlRIhRH CoamRBbY e 0¥&Ebon are then
measures its resi st|V|t at thgqoutl et fromthe

Suedstiton ikeahBe WheER |%f diPeoary PRREEESt oIffe which is
diissdived canbeomtdiroxtdefgas dmnieergondte. ibast HECO3™. This

%lilcr}.%%rtion is obtained by passage in front of an
ultraviolet lamp or by adding hydrogen peroxide.

The third purification step consists in polishing
the water, i.e. passing it through an ion exchange resin
that blocks the ions created during the preceding step
and thus completes the purification of the water. During
this step the organic compounds that were not degraded
during the oxidation phase are not affected.

It remains to determine the purity of the water
obtained at the end of this process. One method commonly
employed measures its resistivity at the outlet from the
oxidation means, which is directly 1linked to the
dissolved carbon dioxide gas content, i.e. to the number
of bicarbonate ions, and then determines the resistivity
that it would have if the oxidation process had been

continued until the end, i.e. 1if all its organic

SUBSTITUTE SHEET (RULE 26)
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of _bi car _bonate ions, and then determ nes the
resistivity that it would have if the oxidation

weemeassihad been continued until the end, i.erPCT/iB2009/005849

its organi cconpounds had been degraded. This process,
necessitating an infinite tinme period, can obviously
not be used and it is therefore necessary to enpl oy
nmet hods of estimating this limt resistivity. There is
g%ready known, in particular fromthe MIIipore

rporation patent EPQ581157, a _device and a nethod . .
fﬁﬁm%%%P?iiﬁﬁdt ﬁﬁué%?r% edat PR AT 2 T RS S tating
dalflfﬁﬁﬁﬂﬁﬁtgntﬁ.h\e pesiiod, vidan abwilmsigt erothdteveesed hand it
upstream downst ream si.des e i L 0 : ;
B8 o PR Rt BOLERAYY €5 bkl G4 PR ECEREmat ing
uskesst hemievieeishiwityrst or reference node to

measur epf hie. 1 el Sti%’éé’d}&jﬁfﬁrﬁfvﬁ*ﬂce_i@ﬁt paeRith@ar from the
upstream side and the downstream side of the oxi dation

n‘ﬁé}akimr%t@rmj@“tE&FeﬁﬁveE%%%%lJe%bosé‘d ¢gyice and a
Yﬁéﬁ%@&g Ebtﬂeﬁnhqytzlmg?&ittﬁatﬁmmam.wé&t@r exipsuneilize the
[ re typica of the .order 20 , o)

a4t BB SBEBNd geﬁersalp'%i]a\ﬁ n ?’fgo#qﬁew%%%e BEtweth the
ofipat fedn iaind sdpassibéamt sideserall nehehaxidagion means to
resjpstivit fot . pht ai.ne b :

BRI B LEr )t B & beiermathon uses
wehe devieedetmadedingh ngrarefisniessid dhedfnde) ifgpsure the

pfr%?iéﬂv§t’9h AT Ao MINIELA &1 0OghaMugessiaReside toed the
publ'i cati on” EPA/ 600/ 3-91/021 (1991) of the US
EAOVRERRBANaISIsteot @E ¢t LB A@@ﬁ%ﬁlq PEaPEs bW ier samples

dehgt Mhaeef bb@@nt %gﬁé&tﬂo@ tyardousfiiméy tbethet akidation
organic rbon content in t n

s@%@ﬂﬁ'o ?‘ﬁur?’f o\ g %ngépegnﬁry%sigﬁ%cg’geflig ?Eeﬂegg%réér of
duoi,ngowhith Wer ap0r endatsdr sesqrulssedint e¥tgrRehatien from
:‘)?}18 LI, X £ cjﬂ,?nigeﬁg_spto%sq.%tl%r Ad€adt SrfOé ERhat the

Or gani ¢ conpoun urities and thus to verify that

i resparivitvenafnsthem vaker THPFERRY | IR i fl?%r @H’%@r an
behweghbhexpestireamiad dowstiaalsi dre ohrbbe atoms were
O)élodalgé O'éeg'i%'éséd.s Gg?ﬁgr%% CSBE:'::BB%%E% anpcgdéfleng program,
such as the MINTEQA2 program described in the publication
EPA/600/3-91/021 (1991) of the us Environmental
Protection Agency, it is possible to determine from the
resistivity at infinity the total organic carbon (TOC)
content in the reference water. "

A second or purification or analysis mode is then
used during which ultrapure water is passed at a given
flow rate through oxidation means to determine its
content of organic compound impurities and thus to verify
that its purity ©remains nominal. The resistivity
difference between the upstream and downstream sides of
the oxidation means is measured continuously and the
total quantity of organic compounds is deduced therefrom
by means of an assumed linear relationship between the

resistivity difference measured in the purification mode
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total quantity of organic conpounds is deduced
therefrom by nmeans of an assuned |inear relationship

whedimwaersit he resistivity difference nmeasured iPCT/B2009/005849

purification nodeand the resistivity difference at
infinity estimated in the reference node . The
invention ains to inprove the nethod for neasuring the
purity of water used in the prior art . To this end
the nethod for the inventi on of analyzing the quantity

f
Oredl S o ot SR L ) 1asppﬁﬁgaﬁszwmatea in

dEMéCeeféﬁéﬁdengodé series f| I ter rreans oxi dati on

nmeans a,g ?pol I_\S;%I P9 e ?imgnd furt | | '%‘9 xﬂ?@ﬂéd for

for in tereS|S|V|t
omeasumﬁgsahel purtiey néawgtaﬁduaﬁdt h@ @tnel Prigr S&itd

oxi datipg means, bAGl udge Lhehold O SUEPS: idvintion of
measuri ng e resistivity P UPWof the liquid at, the

oAnASYZORTL Rler iquagit iarRE - OpIRNAST SPMPONTY eristing in a

r@l’igﬁ@ace JRIe hY¥ axmﬁamgr@ patiergn &f the | bquldtt Erom a
sai ?m dat i on ans alﬁgéedeterm ned nurrb% 19 &

sPYRLFLERRLPY Yje?%ntlrﬁ P& i ods B5F H¥as GHNG Tt nEeans:
comiaapmndl mganesiasid wdly steingesneng hend i furtheft ¢ncluding
'Fnzi:?ﬁlxg 5 %néapséﬂnrg%oébgatr'e@léﬁ%% &f)lt g %{aw gt the

ference e reS|st|V|t¥ init
REEtdetsaifl BRidi f bhtasst @BRNShiaRA bRTr é@}?%s?P&ﬁeg of said

fekﬁﬁhéleﬁpﬁ@aﬁbng 1htc§u6@§l %hbeVIfb)ubwasaga sftepet:i on of
t saldforrrulalnc udi, n | east on

exponenf“? aPeREHELPEN WS tﬁ%sf'ﬁg?sv? ¥ F%WRE?P thep Biffpid at
Rehe) ohtde): est ahki $hilngrameanal;ysi s node by passing

sai d || &r@?gﬁlﬁﬁnal yzed g?&gggpcgnem&% Sgld exposing a

reS|st| Ay nedns ermne Its
rpsrrstuovu tqu e t He-qmtd etof r saichecrkfiadbiPon MeAHS; for a

ng%eﬁ%% L RERY e |ty Of sidnei medgheiy OnHEEEerent time
asur e rESIStIVIt pP., the resistivit
waeagiods and measurlng the corresgéggf

re51st1v1ty
values of the liquid after its exposure to said oxidation
means;

c¢) determining in this reference mode the
resistivity at infinity  pwrer  ©Of said 1liquid Dby
establishing by regression a formula expressing its
res1st1v1ty p as a function of time ¢t, said formula
including at 1least one exponentlal function of the type
P = Pwrer + (Puew - Pwrer) © t/T,

d) establishing an analysis mode by'vpassing said
liquid to be analyzed through one of said resistivity
measuring means to determine its resistivity p at the
outlet from the oxidation means;

e) determining the purity of the water from the
measured resistivity p, the resistivity puew ©f the water
at the outlet from the filter means and the resistivity
at infinity p.rer estimated in the reference mode;

characterized in that said step e) of determining
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at the outlet fromthe filter means and the
resistivity at infinity POOREF estimated in the

wo edoenersce node; characterized in that said steEI/E20f05849

determ ningthe purity includes the follow ng sub-
steps: - determning the ti constant T o f the
exponential function established in the step c ) ; -

determning the resistivity at infinity p of said
liquid in this anal ysis nobde by successive iterations

until this para ter th
nEheyPUE EYL BRIy s TR TR o RE

IreS| tst I Vi agtatmlmfmg: t ytheby aifner nukenstehtdi n§ at of the
east _on p i i

@i&B&Peng %‘XL %f‘l 1%{1 eté‘%%%ﬂgh%t ertht tgl}r%o\%a%pabl e, and

by var yrndetheminéngt itbe valsllémlé!ltth eharia figity| e of said

¢4 8LILN DY té’lﬁél“%ﬁ‘ltajg X% 1 Qf ﬁbgémﬁyc%‘mve iterations

contalnedln sal d purified quid fromthis
BBESL] \EhiE aPaFATRREEy cff’n"’lffﬁ%e%’et REBTRES1Pfe the measured

{Jﬁébhgﬁh%{itWY@m t&@e faf mhﬁ\tltdbﬁ% of apphiexi mekiseniofity at
eres|S|V|ya i nfi t he ri.fied ter

i $DEEBAHet tRy PN f“hogeo’é'f‘g'ean Eﬁ dfincr’or\g%rt 1é%§{ one
tbapehehelaﬂovﬂxdﬂstna:rbeﬂ ecthe ntiypat por of thépum - Pa) € /7,
g;t %nt aneo%% p%t%e% a@:{oﬁ hevél\@at.gksle Th'éngetf) ' varying the

et i On e resistivity value at infinity'is
obtarm@dODyV@QJ@ml@t ithgrowansy igdiinity ;an equati on

based o0 @ctReqrielined! texPoBeakitaly elbat | ol
bet ween t%g %eaéglrg%a : GRabitaleyl eb#t | oBFainAc compounds

resjsti at_at f
CREMEPABE affor SR7 Ani il Ll POROLD dPEaSh Al FgoRetivity
ogky ih@AnliitRi ogd purity differences between that of

the wat F‘ﬁusteg’g%@aoge refer Pﬁ?& n?)%?:t@.%ltaqat Qévéltf@age of

wat er For “eéxanpl e
pplrlowdafngs FpBpErosin fion tef tbeer@ﬁéétwaéy ffye infinity

mafehod B%D;L%Pﬁé&p'u)a“t%@ erRALY {9 MRLer bettBrpUEhdY those
eI ow . According to features that are ferre%
f Sﬂvﬁ@aslé‘ﬁs thef RYERT béﬂ-’ttera"&'prBQFﬁﬁPFSn Qﬂ"fo‘&l’fie etter

I 8gidSidatilon &£ | thé Nihyt @it @hesuspputicat bénthe taker. This

C%é%géglégkréigégtlon of the resistivity value at infinity
is obtained by calculating it by solving an equation
based on a theoretical exponential relationship between
the measured resistivity and that at infinity; the linear
approximation used heretofore was valid only for limited
purity differences between that of the water used in the
reference mode and that of the water being tested. For
example, if water with a purity of 3 ppb is used for the
reference mode, the method would be applicable only for
water with purity below 20 ppb.

According to features that are preferred for
reasons of even better approximation of the resistivity
at infinity or of simplification of the calculation, said
formula used in the step c) is the sum of an exponential
function of t and a linear function of t.

This feature makes the method usable with reactors
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formula used in the step ¢ ) is the sumof an
exponential function of t and a |linear function of t

wddbios/1imat ure nakes the nmet hod usabl e wit h r eap¢tDIBR069/005849

| ower cost, including plastic material parts. The
prior art reference node prgsupposes that the
evolution of the resistivity as a function of the tinme
passed in the oxidation nmeans is a purely exponenti al
function. This sinplification does not t ake account of

cont am nat f th b h
CoRet TPt nrette I hiding b e R, Matesi Ao aRerES - The

V\iﬁr?brr elreasee Degence nmﬂpompndssmpptaseesuhtatoftheheevolution
ionization. | e d

PHBL nd CRLEERL L9 YO 51 KUY a6, G5 o6 900 pacsea in

ptheeMXJ,q‘tatti@ watesns The p@o@é@lmw%% hfgnction.

fegture iy lq(fq.%%tlo@f‘d ESE'S thﬁbtt herKdes NGaccount of
I|mtat|on of the range react ors. produced

st:anﬁa@waﬁ@él OfWhFleﬁ ¥ed ot PE ubPECtPIFT 1T S fonBtitucing
upnanted kiddbtdr datfertnéatdneﬂdaAﬁ;cnrdnms,o ofieh release
features preferr for reasan b £5.-
B EPORE Rale TR 5 &) SERUREy off ik PBhbES toptzation to
Swn'?lbhf ittty anreofsumeamad:mraiudmcse mepmn@%ram added to
er t

(R RLI My 80115, WP les e spones

em)ethodex'pale%% the & eEPBENYPL yimEO| RGGAUDF | ﬁnéngr%?éf% that

Mg S asf OfE@“'l%.(ﬂl@ﬂ*ﬁ.dﬂrpg t® Sk eofungié oranigd @kactors
exponential form orrrulla used n the St
II

t Bregyreds he srt€§1ns]tqs&ﬁt§t§1e nf YREE ngﬂg/rs)lssugjecr' to
mpee si &nmatédnkahdabfeﬂramﬁdraltmmctl on of t and a

l'i near %%tgbgﬁgo;‘}%’ e;:t%g?» f%&ui‘é@ erRbirll Y§/or reasons

measur e e sane‘resistivit
medsureiven nizEtLeThapmdiinatienonP§ okber eSPELFFAVYLY At

MY ;R %‘ij Io’f ‘@1 1tife Rt swaink I’tiila.Ichﬁlatlon

uncertainty pr.o encountered if the calculation

uses the \réxeuemamb%eO& piéfexes tydtiie PRr Jﬁ cpSgg in the
celd b@nfisa@@é%t@ﬂ wfar eduaquaast sssince, because

of e Congﬁe% Muléh%%%d in the step e) to express the
resistivity at infinity in analysis mode is a formula
including a single function of t of exponential form;

- the formula used in the step e) to express the
resistivity at infinity in analysis mode is the sum of an
exponential function.of t and a linear function of t; and

- all the resistivity measurements are effected in
the same resistivity measuring means.

The method uses only one resistivity measuring
cell, with the aim of avoiding the uncertainty problems
encountered if the calculation uses the value of the
difference between a number of cells, and above all of
reducing costs since, because of their complexity, these
cells account for a large portion of the overall cost of
the device.

The invention also relates to a device for
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cells account for a large portion of the overall cost
of the device . The invention also relates to a device

wo eovangsyri ng the quantity of organi c conpoundBCT/IB2009/005849

existing in a liquid, such as ultrapure water,
including in series filter geans, oxidation means and
pol i shi ng neans, including neans for neasuring the
resistivity of the water at the outlet from said
filter means and at the outlet from said oxidation

d th | di t . ,
eﬁﬂ?ai?ﬁgrqg &gl%t |qg"|r’—f‘rgfl yﬁelfln?)tflﬂadut% és%‘%: ox1 d a%’Q{Stlng m e
rriaaqeldurlswgc]a d&$ e ruirti regd ey miwart ax f yrg?hqdlém}t Ap series
di{{ecent mte'aEE peré)@ﬁ&atloﬁeaﬂéa%xgr @l?fder f‘&lﬁ'\/g means,

regreSS|ont ereS|st|V|ty at |n|t Fof said
| ingludingm neanfesferi anrséérlr%s&f@j ;;@%lr%lamyet of the

fQPeihe oxXidat i e 1@ang rait &Jaisdl QlQKEQSUﬁéhﬂS mand at the
peri ods; characterlzedlnthat it als \];n es
PRI o 0Bt Borin PRI daragh PhEMEeq PG FECIE T dnedpeing

at the outbatrblommebasoxtdati erposang aht epos&iidn of the

egg&gu%ef SVOF’ge” o%?cid&@?oh' nEc5aast ﬁﬂﬁrlﬁg(’fttgaeternmlned

Utron"as a function of t
resinbervpfy spgat filkansdyl éﬂfﬁﬁe‘ﬁﬁﬁhél@b@l Pemiadseans,

expressedy, P Pg foragyl a iaaldiging t OPegression

exponentia unction o f the ty E

PrREFFLEVLEY | ABUPVRBERHEY me»mengt i w@ o%%‘éﬁeéll nyro“‘ the
| kGthtﬂGiﬁdé%d tﬁ’éaé@ﬁe@uhtﬂtﬁd osutbetf ifilcar tansxidation
means for. determ n cessive | ratl ons, until
tﬁ?@nﬁaﬁgﬁﬁt’felsa&gz é&’é’é‘i‘ ?rémreeg St V|St y at i nfini ty

p o f tbhakhgtiedizied ia mhaltentf adsot Hercdridést | on

means, exﬁfag?x%l ngJhe %@%E?Snbes' $tow tY:hfé a%eélstlvn.tles

functlon is réesistivit infinity
f oeashaedncitdite aputdgst e%ﬁ@weﬁ%ﬂgﬁtﬁeﬁct‘??ﬁP%f after

t Bg i hY R&gbsuPe timeP pdWoad ) tﬁet /gime t cbAEBENAN T of the
iteration variabl e, , and causi ngft etl teratlpn varl abl L8  the
t CBEV@ar P& ov@f L FhEPRI t 95 unction

resistivity p at the outlet from the oxidation means,
expressed by a formula including at least one exponential
function of the type P = P«REF + (Pupw - ParEF) e_t/T, Pupw
being the resistivity of the 1liquid measured at the
outlet from the filter means;

- means for determining by successive iterations,
until this parameter converges, the resistivity at
infinity p. of the liquid at the outlet from the oxidation
means, expressing the measured resistivity p as a
function of this resistivity at infinity p, by a formula
including at least one exponential function of the type
P = Po + (pusm - P) €T, t being an iteration variable,
and causing the iteration variable t to vary toward
infinity;

- means for determining the quantity of organic
compounds contained in said purified 1liquid from this

resistivity at infinity p.; and
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- nmeans for determning the quantity of organic
conpounds contained in said purified liquid fromthis

woempayisvity at infinity p; and- neans for di SpCEYB20ep/005849

the result obtained. The disclosure of the invention
continues next with the desgription of a preferred
enbodi nent given hereinafter by way of nonlimting
illustration and with reference to the appended
drawings . In the drawings : - figure 1 is a diagram

f t f jce: . fi

"5 & O agrentsr Sk B B Lpys PRI AR, SEEUEE obeaifdl: ©

embodi nEn¢ disthesumeewifi dite -irfvyenirior8 ¢entinugsenext with
r@?ées &%é@ﬂﬂ§@ﬁo eCQ%?Sefﬁf f%?%%%t'véﬁﬁoeﬁméﬂﬁ given

ér froma In ference node, as a
fheteivafbert by tvag %emom#fﬁh‘élf?%aéﬂéPStﬁéFﬁ@na and with

pfé?éréﬁ&eaQBrQﬁénﬁpﬁeﬂdgatHQQW1 ?@ .- Thi gueed4awsings:
curve representlng e decrease 0 e resistivit

f
the waterfi98feany vifued idr?'atgﬁ@“i‘efo effce P3&E, §§ga watexr
f pogiEpBatiohhaetiee;spent in the reactor, using an
approxuralon rret odfor t Nt ic0 I 1 .
a prior art V\ﬁ?er pdFi ffca laglr%gvggen%o@aq;%re é?:?lbg%atlon
sdevise bfl bpe amhnslimentomfdaheonni‘r@alﬁgozl and wat er

p0|i3hin9¥ﬂ§&?§ W egkle &%br@%%%%ﬁh@gthﬂﬁ decrease of

resistivi t he mater 4 are inserted into t
ctheui erﬁib%’{a@é?e £¥elSf atthehe Waheret THPM Y | 1% u%aﬁ? the
1r@ﬁgréhcéh%da€|EQSO%tfﬁhéﬁi&@tbﬁnﬂﬁﬁwﬁlﬁe spemt in the

filter means I t fflt

LEPROEPE La1BEnSeBEROR Ao SR PRERERSd oy L s,

M p0|C ef Cguper at i andervehedpregenting GlG\Riecraase of
Egeou sgivipf E'“ﬂ%% QE%%&-t@ﬁomﬁt§ﬁ hagaBie, in the

rlty o appr ox resistivity close
tuediareqqal masiel8. asMa cﬁ\m%-r@nt RE SHabiBR mRes oin the

CQ@%b%ErOfuglﬂﬁr%ﬂrﬁ.¥ﬁﬁ&hnH¥ﬂdﬂﬂ%éﬁM$dﬂﬂdK)ﬂHétﬂﬁﬁentlon
range f%on1%e &o %%owgangnet%&%r ngtmateEe&hatu&l%w%atlon
t hr ough*¢-He P p
device comprising, in series, filter means 1, oxidation
means 2 and water polishing means 3. Two cells for
measuring the resistivity of the water 4 are inserted
into the circuit respectively at the outlet of the filter
means 1 and at the outlet of the oxidation means 2.

The filter means 1 typically consist of filters
based on activated carbon such as those marketed by the
company Millipore Corporation under the trade mark
Q-GARDQ. At the outlet of these filter means the water has
a purity of approximately 10 ppb and a resistivity close
to or equal to 18.2 MQ.cm.

Here the oxidation means 2 con81st of a mercury
vapor UV lamp radiating in the range from 185 to
254 nanometers. The water that flows through the
purification device is exposed to this radiation for time
periods from 2 to 120 seconds.

The polishing means 3 typically consist of an ion
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purification device is exposed to this radiation for
time periods from2 to 120 seconds. The polishing

wore@na4B1t ypi cal |y consi st of an i onexchange rpeSI/IB2a0vd)05849

produce water with a final purity of the order of 1 to
5 ppb. Water enters the devigce through the inlet point
11 of the filter means. The outlet point 12 of the
filter means is connected by a pipe to the inlet point
41 of the first resistivity cell 4 , the outlet of
IS _connected to_a t.hree 1
+ hrEBangs” FHOE senhorloiclr aitey Thifand R Prriy of
|nhetomdewt021lototﬁep@h dati on neans and on t-he- ot her
hand togage ?‘V%‘}ﬁ:%trlraontﬁér&é’bicé”@hr&ﬁ%‘ﬂmthe |in:9é‘fe'5§§1nt 11
wat er IeaV|n

fer means to entér the oxidatjon
neémibﬁofléVQEUaﬁ@§ﬁt ThenPukdesi Rt HRe Yutte filter

PREALsOf st ROriedld WYy 8§1§pe?2td>8tn@nmﬁmtaedpbyna pipef the
to. the inlet |nt 41 of he second resistivity.cel .

ftlﬁétoutrleeqtl%&vﬂt %2 SfLhni én i 5% sS4 eot?me%jf:ed #‘wh 1S
t Bennekeledpoiat a33:1ﬁfeet—haypo¢abhe ngénedisis Theree-way valve
&%r apu[)cgc?r\#ﬁvaetc%rzecggctv%hgﬁg fel %%%da\@dl %: 11"ﬂe£h50ﬁnt 21 of

€ |sh|n means. Figure 2
ath@temnmﬂaﬁmqnulmﬁamQV|eedofOOneﬁhﬁxxP¢ﬁ#W ohapgde to an

' @Yrg%'ﬁag orC CIPEEE 019 (thsegH&/ﬁ'l)as @EO\&Jééé eﬁaﬂ”@ﬁ”&eav:.ng

t1 on nmeans wat er ol i shi n neans
Thhe cEidGer dMERBES ’f'-Pon‘F‘PFl%rpr"F%?' a?’fl‘%‘?ﬂ:‘&‘?t mepns 2 or

tQ@bcbbﬁk@ﬁh%d@%ﬁmﬂdhﬁﬂaiﬂﬁﬁﬁﬂulng cell 4, placed in
series ween e outle P9 22 of t dat i .
nmeans 2% gﬁd PRE FﬁIePObB%nt 1 5%t i % ﬁﬁnghﬁﬁg%s 22 1s
3conaﬁ=fbtletﬂ tihyat at bé pehriee- tm@/ valet .‘p@urst rébl aEedhpy second
a_si y l.§valve t{tONg,, OgEN

CFESa t%l % ﬁe h J.tlv@c PRHitdoNg BE vﬂ‘i‘f’ch is

ss tost easi €r o use.
anttS|$é-f0L$t¢@lie©¢e@ h&of |qfleer1fh96%ﬁ1sPPén&| Aldeat béf’\‘?veéWhShlng

t WR aRiPesrhoNg1 efaplitehwaees tbddimernaly's tﬁema|a‘d1®.16.a,ble at
as ove, and a second orn1n a_bypas
mﬁhﬂnqut%ﬁﬁxPQﬁWQHQ%)Péququp$i%ﬁ§ﬁ?%l Vi

Figure 2 shows a water purification device of one
embodiment of the invention, comprising in series as
above filter means 1, oxidation means 2 and water
polishing means 3. This circuit differs from the prior
art circuit in that it includes only one measuring cell
4, placed in series between the outlet point 22 of the
oxidation means 2 and the inlet point 31 of the polishing
means 3, and in that the three-way valve 16 is replaced
by a simple analysis valve 6 with two positions, open and
closed, that is less costly and easier to use.

Water at the outlet of the filter means is divided
between two pipes, one of which goes to the analysis
valve 6, as above, and a second of which, forming a
bypass circuit, goes directly to the resistivity
measuring cell 4 via a check valve 5 calibrated to open
above a certain value. ‘

Water from the filter means 1 is directed, entirely



10

15

20

25

30

35

"I NCr eases; e

measuring cell 4 via a check valve 5 calibrated to
open above a certain value . Water fromthe filter

wore@nd4751i s directed, entirel yby action on thePemm29ei/®5849

valve 6 , either to the oxidation nmeans 2 or directly
to the measuring cell 4 viagthe branch circuit

equi pped wth the check valee 5 . Wen the anal ysis
valve 6 is in the open position, it allows liquid to
pass to the oxidation nmeans; the pressure in the
branch circuit falls and the .check valve 5 re ns

cP¥seBCLEPnt hQnan&I}‘f?m?r\?&IX?é'% @M% s e, t%]et er to the
PHRSEHE Eohi ﬁeansn 2t e kriaecitlsi neuitheamedsheriohpckell 4 via

5
g’é PF??[E% F?E'gscl.‘llrll ngncgté:i.l\ﬁg%ﬁ wgtﬂﬁrﬁfeietzg telé% SYha.lve 5. When
c'ohér ehadweis f\al\tmeG\/vatserleutMl erehoPosdkie® ., wHy chllows
E!}Hgﬁ E e ¥ g%éégl o5& %wlﬁta't(i?murﬂ\éar?s angha (iiﬁgsﬂ)‘re in

evirce 8 ad provi de the operator inr

\M:hﬁ R Heldd i a9d| &hel IS ngai"?‘h.% remains

gfem%ﬁeb a'ilff Cﬁ'ﬁéuh?hﬂ.9glgnlﬁaﬂ/e00@¥ isl £1ldls@dpositié opressure
e ana val ve ans .of ,a cqnt 0

aﬁasﬁﬁo&é‘séée sk?ﬁ%?%t?bﬁggggpﬁpgd 55 ¢ eecrkesf[?&lw ?ygpens

n&a$uwnﬁg cehke# i noa pabsulablonhendué31$@1VIhE measuring

cal ggl tion nodul e 10 executes the water purity

S\ t’i.on met hod and transmts the result obtained
to the Bigpray 2lewils® 8showus iqprtq-;g)]p”nglangrtfo¥hé;he water

n?h??glEgElgﬁaSU(ﬁé-\chéhe RiHidy ofinwatae Coif'prlcﬁﬁﬁ:r&ﬂ and
rst neasurenent of the resistivi.t

of r
t AeleutpEdopf %Jetfﬂtép%%né#sa%%heéewcf*he usaedaaé%ted to
tiﬁ@odrhabl REle QRRIRIHCOY imdesabftihe pithfinfdiovation on the

| ce, d
GBS A TR RS AU BP0 Tee o i
f 7l ttentmedrss the pchellanahygﬁs thel anagd vissi s \eslee aﬁde means
the Rf eSS P%&?Gl@pg Freoll ﬁf&@e@éeé hfnﬁb?ﬁgtiéhV%upplled

al ve opens when t he Rressure reac hes
t by nbhﬁnate%b%%}‘hbt)oalw%rtgnecﬂ ldw &f 1Pqf a2 culation

Chb%'lét eso | nThhe dnanghitidc uhddwia tbe ehenicasml vhe5water
"purity calculation method and transmits the result
obtained to the display device 8.

As in the prior art, the method for measuring the
purity of water comprises a first measurement of the
resistivity of the water at the outlet of the filter
means followed by the use of two distinct operating modes
of the purification device, a reference mode and an
analysis mode. To evaluate the resistivity of the water
supplied by the filter means 1, the analysis valve 6 is
closed and the pressure on the upstream side of the check
valve increases; the valve opens when the pressure
reaches the nominal opening value and the flow of liquid
circulates in the branch circuit via the check valve 5.
In analysis mode or in reference mode, when the analysis
valve is open, the check valve 5 prevents circulation of

the liquid in the branch circuit, the pressure at its
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I'n analysis nmode or in reference node, when the
anal ysis valve is open, the check valve 5 prevents

wa@eoogakmti on of the liquid in the branch circuPCT/IB20€/005849

pressure at itsinlet remaining below the nom na
openi ng pressure. The anal ysis valve is open
continuously in analysis node. In reference node,
however, it remains closed during predeternmined tine
periods during which the water situated in the

oxi dati on neans Cg? ues to be exposed to %)%y

PLBLSE GRTR e P ATE PPy I bnoBEenEY B3 SosnFe: The
| anatlyaiedveatver itso dpeen neasuinugusdy| ih aﬂatyﬂqstmpde In
:ggg?tggéggﬁﬂtdey d'££$é98£ ti s pe{"étqg§nst h%losed during

‘detefm nes’the evolution o
rpsedeternynedf tthaenat peragda f @htingh owhf-ﬁe t|tHP§ i twater

hQ%ﬁﬁQ@Q% i oékg@EEQBn%s T@@n@@ﬂ{xégw‘c@t I exposed
with a eck valve 5 and an anal ysis val ve

t hat thes Pgraddasd@n-ndicelanad % e d s o%%s%?%ned to
tggnateiltr%bkl\ib{tlhdatwéd& ogkb | Elhc(aj omtatheithigl toerl ImeansTHanks to
and a e ou X i 0 | S..]

r BRFe &R 5 1EH XndégﬁﬁfsPL lmé]ngggée éoéﬁgs¥é§erence
pmodumengethmdaescehan@vsécUndky<b® thearesishbeiby fof the
usgfpﬁt 22’# hree \aye Yéiaveéf 0 ﬁ'xht h@llﬂ | oft ahbhsbeipént in the

o0 Usé under the ydrau i c operating
cordilatdap we@nshe device. Figure 3 shows a nunber o f

poi nt's irpdi cabhPPghiPRLE8A] SJJiHht Ya Of chdek Watlveat 5t hand an
outlet of the OX|dat|on ne?ns as functlon 0

t RRBLYAAF VRINEs Ss et Hitfost FrfddsS ‘&?aﬁ%lﬁgafzwf 4 can
gbée%dédﬂﬁdeméﬁﬁﬁﬁéIWMEprSiEEENxEynas mWanutlet of .the

eégﬁgent lalf unﬁt 28 i thg tglg@%g(:t bt &:Q?datf’&fi’) means

gives % He T eSrs rvity va Te of
sane 'ximsnt ssan@ﬂﬁ@?ﬁ;ﬂ ofimatilon ‘efll,lr@e ‘b?b‘é{{lcéé"lé\‘jlga in the

m.xet QD%X fﬁ‘ﬁ ik |dé'\53.?éé 5.1‘1@C§é@6ndwl Bl gzBaber ease

represent ows: p (t), =

+ofPshspe tth—epuqh%érﬁm Vegead, Ofenghn (R3LGReAEE Peing
PeoRpe idddep NtesCepisar eunders! opreanchytdmiawl i nabperating
at. the qrigin oE%eaJ |near function and ugtart ,

CRPREE)0

Figure 3 shows a number of points indicating the
resistivity of the water at the outlet of the oxidation
means 2 as a function of the time that it has spent in
those means. Figure 3 also gives a curve approximating
those points by an exponential function of the type
p(t) = Po + (Po - Pa) e /T, Figure 4 gives the resistivity
value of the same points and an approximation curve
produced by a mixed (exponential and linear) function,
which can be represented as follows:

p(t) = pu + (Po - pau) €7
where pPsiope @NAd Pintercept AXE the slope and the ordinate at

+ (pslope t + pintercept) - Ugtart, length(t)

the origin of a linear function and Ustart, length(t) 1is a
function having the value 0 on a first portion of the
abscissa axis corresponding to a purely exponential
function and a value of 1 for the remainder of the
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function having the value 0 on a first portion of the
absci ssa axis corresponding to a purely exponenti al

wo vetidmmnt and a value o f 1 for the remai nder PCT/IB2009/005849

t heabsci ssa axis where the function can be treated as
the sum of an exponential fyynction and a |inear
function. The figure 4 curve is a better approxinmation
of the evolution of the resistivity as a function of
the W irradiation tinme, especially if the UV reactor

h Lastic materjal parts that_are in _c a '
t%és EEf aﬁ%ﬁlsar‘ghgﬁ%jg eedE?rgc'fJfﬁglg Cadl gﬁ o%&e%tgg as the
| sumaofpant ezponkatdalvéunagkésni and acddngart Fanction.

Pr esenoybh e 06 UAelc BlyeOgAN QAQTBOUS SPBhaBlsn of the

generat ed"| hotoi oni zation of these materials or
bevdlusapri nef cationrardREdEifHs 5 o t BBNGEABTphRE e the UV

Tgk:?aa?ﬁ’t@BHr OXiifat | O HEMRINGAUGES hd0% ¥ hereactor has
a iUSt ment effected using the least squares_net hod

TR aEFé€e§‘§tle§ééilné’atr§%‘rg'&§\Yr SR LT ICYRA Plr VEyRoF e water
taﬁd\f/\@tr%{.%ﬁé@@@daﬁbeg:ﬂits pesdist 1dn oughet Heinear part of
purification _device.is describ The firs

oEé?aF?‘lanei $FS S eaci%oémrtegtﬁ%epieé/&lt??/e&ofet%% %/%teeyater ot
abrﬁha_icut Iclexnp@(f;lrndls_? ftilater ansangeneraked| oy ngthRe photo-
ag : Vv : n 0 Vi RNC

ST 544 Y P Yakssthan Doy i ddtmtacbaron
r 84pifei (JRIEABAM Hdic R FMASPRGKHE ch THi PeEhe 2PRIFGE AL ION
ofyuthe reshsddyi by ofo$ henwateijtndier ovfifecteld tieing the
filter neans 1 . G‘?‘I“?ihval ue pOPWremains a priori

c bREEENEWREETY G e purification operation as it
dependsThel prokeszarizctdiros tticc snesutmnentubfl bheoparity of

T o A A L
| purd fdeasdpimndenicer dsi siespmipesk Netnity P REF of
\rNgtrr:ir ngg‘?tao}’!%%se@rergggarégi@nr eﬂcse[rﬁcﬁcﬁle%.:slﬂixfé fohet h@sistivity
opén BRF eMAFST oRtt HG | Prrrggﬁ‘%tr é’&eagggmgf}eft%fle\égﬁgsz oL by
t beoRiindattied amanysdist valere wat erTreonwagetr drharheflows via
flt teerblggr?cs’ cgfrtc%ritmailr(fg the check valve 5 directly into
the resistivity measuring cell 4, which gives the value
of the resistivity of the water at the outlet of the
filter means 1. This value pypw remains a priori constant
throughout the purification operation as it depends only
on characteristics of the liquid before purification.
Next a series of operations in a so-called
reference mode begins. The aim of this mode 1is to
determine the resistivity at infinity perer ©of water that
will serve as a reference fluid for the remainder of the
measurements. The analysis valve 6 is open briefly, for
the time to replace water present in the oxidation means
with new water coming from the filter means, after which
this analysis valve 6 1is closed. This valve remains
closed for a particular first time period and is then

opened so that water retained in the oxidation means
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this analysis valve 6 is closed. This valve remains
closed for a particular first tinme period and is then

we@p@oad’ssp t hat water retained in the oxidati OPCT/IB2009/005849

nmeanspasses into the resistivity neasuring cell 4 ;
the -resistivity value of i s water is recorded and
then the same operation is started again, varying the
time spent by the water in the oxidation neans. There

i s obtained in this way a series o f nmeasurenents of

{ t f
L I

: enesespasstfngvahneugif ttelse patersikn rac@lrdgldarﬂrtﬁ vﬁh@l the

t%%mée%gﬁtrh\\éll Sf:ggg hl’éegglﬁl Wary f%hLeS R spent

al ne e resol ution araneters of I
favicthenvwptey inpthepom(%mrp"m@fI)St Therg pe§ o%t%laed in

PLRL ST GRRE ) a- ée'irltes b@ngﬁéhéﬁﬁememeﬂABf@sﬂ@kmmY as a
until now, i t he, paraneters P R

PEWREF1RRpEE nEIl‘P‘Fleaﬁ‘i ngrﬁﬁﬁﬁ?ndtetwlf%eﬁ %ﬁeUs =gd to
raﬁdheé?the bess appeioxdmatiidn stuevwe kreossipar tnedegls these
makes, it .necessar

"B ERek ! 4RSS RO S g e RBIIRRR D & punceon
paft itcimear Therparmt@ﬁmmlﬂEmM| ¢egi yesolnkiqn| @Ff the

é&&&gs&sﬂ Uy diat Elgcoedbsr vt hafé%;fncpohadpm)

|1 ne an infinite time Iin the oxidation nean
0€her 4nofRigoref talr| PirtercartdaMeroonparerit'S ) had B el were

degdkaded uLAte1bnear, bqnag e tilﬁmspara'thetdm@\l\bﬁag,e of, T pslope,

t hese two val ues Woft
oftdtetcerst 2 fHe HS té’l’% F Eééc\{#&%éh Start 1ength-4
r eRiist i ¥uhytabni niviinikt y sarbt erurdmrqwret epmardqwbﬁ) makes it

pqu%]\tl:legg? gr é}aréé t%%tph@§§e95m§ﬂ%gyzw99ht hee WaleRfst six

purification device and knowi ng _at
ab'lllftfewestl t@uRBREens r atTHHE | ASESFPdRSE: oi, Rarki ]Sar the

G R e
Pagr thga e beds e ﬁa}iegll\jr:e Y RS e rougﬁ pginite
oxiiflat iign tREn®xWdatddrt msassbj éot dthear wpzfs if all its
d%%rgg.glgtcl Ogogéonéﬁtgrgﬁgac been degraded into bicarbonate
ions.

The knowledge of these two values (values pue of
the resistivity at the outlet of the filter means and
value p.er Of the resistivity at infinity after complete
oxidation) provide for starting the phase of analyzing
the water coming from the purification device and of
knowing at all times its concentration in carbon atoms,
i.e. its purity level. To this end the analysis valve is
left open céntinuously. |

Water that has passed through the filter means
passes with a given flow rate through the\ oxidation means
where it is subject to partial degradation of its organic
components and where its resistivity evolves because of
the dissolution of the carbon dioxide gas generated in
this way. At the outlet of the oxidation means its
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components and where its resistivity evolves because
of the dissolution o f the carbon di oxi de gas

wa@enwenatsed in this way. At the outlet of the PXI/TERDIXIV5849

means itsresistivity p is nmeasured by the neasuring
cell 4 and is a function of,fhe residence tine t
during which it continued to be exposed to irradiation
by the oxidation nmeans 2 . Taking the single
exponential curve for the resistivity evolution node

p(t.) 00 + (pupw,_; P

ESIOLLLE B S EO0 L PP ncPRck Sty ool 4 ana s
r et afuhagionl ythetIEe(pGTmClQIiCEparttlﬂtﬁ tthe downivng f@thh it
t Vi 0 f
BB oL LGBAaHAr Y Bpedalibsbionplohs erggaion
reeanenge node with reactors including plastic

mat eri alraRAAYS, ﬁl’ﬁa aCQ@ﬁ?@Q' e digighdiaciaise theve for the
exposure tines of in tge UV reactor remain :
sEBPLSLRNRAEN wasqﬁﬂ qqﬁ?%ese TR9¢he ref &%ence Tde. WTLte
Tbet\ya(ljutpmtobprPQet ﬁpm ree extTHes tdyepwakimaPiont hagpplied

use 0 tain t t h

oﬁ?F&' ST Q‘? &P % Hlo)r%e é"v]'ncleeg \Aﬁ#g&pggr%énetg xpopgneial
cphrul atfedty anruealfpri cdie exvoipbiani f mMaHogcivity as a
eﬁﬂh@'tggﬂ by ;Mm@eéﬂ;&néhﬁagc%lhaﬂd%e Hafd Ob@@ﬁWEQHen into

terns formula e
f@FZCQPﬁEI |Hlt ythee r@ét@&”eﬁlcq | Roge= With( Fr%qfwlifoolnciudlng

ﬁﬁasngy mA8dF 191 t Ralrtdd)i siforHBdeptaille eheeguabdégadme the
the reference node,_in.the | eft-hand EPrtan-P

cBFPESPTE aF eS| &yt ThEr ) Hole ?orllhg Sane reS|d%nc remain
t sABrtye whiichi wasKREE the (aseRER RIRERefilayendel mode.
KREF) T KREF 218 ko %lép\é/eterrrsﬁ:e)d Irfe}&ts idehPossidd &, that

to expréss kaas a funct , and paraneters that
aie kremeh tor obghinsithe toRr ¥ef ePEnédendtRE§KREF the outlet

PERWANdRBEF JuribstRgibhe r@svfeace ttwest Zmrameter is

wor ki ng par anet er . .
calculated by an analytical extrapolation method

explained below.

Designating by k, the ratio between the terms p(t)
and p, and by e® the formula e /T, for simplicity, we
obtain:

1/ka = 1 + (Pumw/Pu - 1) e

By stating that this formula applies equally to the

reference mode, in the 1left-hand portion of its curve

-Q

(Ustart, lengtn () =0) for the same residence time, we obtain:

Krgr = P (t)rer/Perer, and

e® = (1 - Krer)/Krer X Porer/ (Puew - Ourer) -

It is then possible to express ko, as a function of
P. and parameters that are known through using the
reference mode (Kggr, Pupw and pPorgr) .

Using the residence time t as a working parameter
intended to tend toward infinity, it is possible, using a
standard iterative method, to cause ko and p, to evolve

successively until the latter parameter converges.
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intended to tend toward infinity, it is possible,
using a standard iterative nethod, to cause ka and p

WO eooen@isve successively until the |atter paranetBIB2009/005849

converges. There is obtained in this way the val ue of

the resistivity that the watgr in the oxidation neans

woul d have if it had remained therein for an infinite

time, i.e. if oxidation of its organic conpounds had

continued until conplete. Standard nethods, for

exanple that used t.he E r h k

back frb Wﬁe YAl 6’2% dg/l rN;Je;S| |€| ?"% am_'l %f ﬁﬁ?jfl\@é ot the

thesistaV1bygwmatc@h@owaﬁﬁnjlmohhenpxaﬁaﬂm@anQﬁnS would

'hgﬁe' S PYET Uy %‘éﬁéﬁ%@d NER@PeiAN f%f’ aphaninGinid® time,
od explained t retains only the exponentia

par € . oft £t Isecirdedi an v y 1EGoloRIRS Co HAMPAMES iRt FERTINUSd

ofinti Mecbhp ngtgbV|oust possible, in the analysis
mode, to use t he cong Ste formul a assoc
Hha

exponenfFandasd; B Ft ne ?rpa‘?’fa“é&]ueto%q?gvé‘ﬁer?e by the
CRINEEQARdigi® GGt | thenNwerlousaok hdiromar that yadue of the

possi bl e. as._a_funct Se n
PERRHCTY ShYSr tha iraTThal Bt HRALOTRE PRdRALp orapRon (100
nobntentt efi tbet Wetexanpl-es dé@cputxe&yma@rwdcm AP -

: g Qd of af, AN Y Z1LR dHie AUBRbat Séx@flaq.rr%“@hat retains
oun eX|st|n in aliquid, such as ultrapu

Y the t ﬁE?P@EFFPétlaflr oRRREpRE f FRGt |1E?r§’o%'i/’rvc3ety evolution
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ahsbbeiattihgt aof esgpahdntizt peansapﬂ)anﬁﬁnﬂawrﬁart and to

%%hg& ggesgbgrgégg%' Qggur & the r|nclud|ng t he

oW n eSIStIVItyng
the | i gNhdespushetdiay eYamaltlh% PRt POSFEEHE (3§ @ Fupction
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t he uid to said oxidation me 0
pPB&et@P?ﬁ n&&enuhBEERbEO8i grif f P8gnt]r qcﬁ e?gnttl?? pExamples

described and shown.
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periods and neasuring the corresponding resistivity
values of the liquid after its exposure to said

w@zi0dayison nmeans ; ¢ ) determining in this refBCEMB2009/005849

node the resistivity at infinity PREF o f said liquid
by establishing by regressi Qn a formul a expressing its
resistivity p as a functiort-of tinme t , said formul a

i ncluding at | east one exponential function of the
type P = PnREF + (P PW~ P REF) , d ) establishing an

anal ysis node by passing said liquid to be anal yzed
t hr ough one of said resistigkﬁﬁﬂgeasuring nmeans (4) to

det er mi ne ipmetheai Sﬂc'br/i b)‘laﬂy&tlridlethat Icmarﬁu:ntnyt b€ organic
oxidatio nmean deter
tﬁ%mRBPE itlﬁ'g rﬂa%s ﬁr S FES st 7 v % R}’ft#a}’p‘&é water,

rasi sthevi byptjepw drémt e patrelflaattma o@eVeq:ef dgelugdng in

L#E%Eé MES T, Ing?ﬁge Wﬁﬁ'St'&kI @{ohnfh@bﬁﬁ (2) and

estina e reference no ; characterized
i polhghisgi desngp @) drddEVBERRH] ﬁ@m@sam tmeans (4) for

'H€5§g§§n?h%ﬁe°|i‘%é‘@l@i‘@ystp&he Wet&eF Nhei nhe hMutlet of
time _constant of th exponentdgyhfuncﬁlon st abl i

ﬁaiﬁeféﬂéﬁrcmﬁans B2t P §1gtox1gatlon
Iméaﬁstxzp ofingaudihigqthe ifo1lbiwd ngnaltepiss rmde by

successiye iterationsg,unt] anpt er copyer ,
expr essfhg ?ﬁ@uﬁéggu r£§§%?#§|?@§ a8 a ?uﬁéglggﬁﬁld at
t hhe DasﬂstlmftyhatfuﬂtemlmﬁaQSbyld fornula i ncl udi ng

at |eaSL)Oggt§?QQgﬁghga af UREkLRRNRE tﬁ%dhyp%gp ex@oélng a

(p w an iteration varia

bpovanynn@ft Hene t A8HAEN GPar9i OFLEBRAPE MRAFS tcﬂ for a

dgt-emRtBirRgnkthe Giaildrt Yy of (%Lgmiﬁl@@ﬁﬁbyndalfferent time
contai ned in aldgurlfled |dfrom

ﬁpf§ng fh%yAﬁa?§§? hn% resistivity
acaudsnoft ahd diinqulidveftesn tte énpqauaeusedsamdt pyidation
s%gg %_) is the sumof an

c) determining in this reference mode the
resistivity at infinity  pPerer ©Of said 1liquid by
establishing by regression a formula expressing its
resistivity p as a function of time t, said formula
including at least one exponential function of the type
P = Pwrer + (Pupw - Porer) e_t/Ti

d) establishing an analysis mode by passing said
liquid to be analyzed through one of said resistivity
measuring means (4) to determine its resistivity p at the
outlet from the oxidation means (2);

e) determining the purity of the water from the
measured resistivity p, the resistivity pusw of the water
at the outlet from the filter means (1) and the
resistivity at infinity p.rer estimated in the reference
mode;

characterized in that said step e) of determining
the purity includes the following sub-steps:

- determining the time constant T of the
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exponential function of t and a linear function of t
3 . Analysis nethod according to claim2 wherein the
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is greater than or equal to six. 4 . Analysis nethod
according to any one of cl aj 1 to 3 wherein the
formula used in the step e to express the
resistivity at infinity in analysis node is a fornula
|nclzgirg a singLe function of t of exponential form
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functiog 0 fanalysis method according to any one of claims
1 to 3 wherein the formula used in the step e) to express
the resistivity at infinity in analysis mode is a formula
including a single function of t of exponential form.

5. Analysis method according to any one of claims
1 to 3 wherein the formula used in the step e) to express
the resistivity at infinity in analysis mode is the sum
of an exponential function of t and a linear function
of t.

6. Analysis method according to any one of claims
1 to 4 wherein all the resistivity measurements are
effected in the same resistivity measuring means (4).

7. Device for analyzing the quantity of organic
compounds existing in a liquid, such as ultrapure water,
including in series filter means (1), oxidation means (2)
and polishing means (3), including means (4) for
measuring the resistivity of the water at the outlet from
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time of the resistivity p at the outlet fromthe
oxi dation neans (2) , expressed by a fornula including

wW@boobaest1 one exponential function of the typerP@/mEB2009/005849

REF +(P UPW- P REF) e t/t , pupw being the
resistivity of the liquid sured at the outlet from
the filter nmeans (1); - nmeans (10) for determ ning by
successive iterations, until this paraneter converges,
the resistivity at infinity p of the liquid at the

outl et fromthe oxidation nmeans expres .
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fREsdLERLRY YN0t hei hes ¢y Oy Rl.nedf said liquid from the
resistivities measured at the outlet from the oxidation
means (2) after said exposure time periods;

characterized in that it also includes

- means (10) for determining, from the
resistivities measured at the outlet from the oxidation
means (2) after said exposure time periods, the time
constant T of the curve of evolution as a function of
time of the resistivity p at the outlet from the
oxidation means (2), expressed by a formula including at
least one exponential function of the type
O = Purer +(PupW - PwrEr) e't/T, pvew being the resistivity of
the liquid measured at the outlet from the filter means

(1);

- means (10) for determining by successive
iterations, until this parameter converges, the
resistivity at infinity p, of the 1liquid at the outlet
from the oxidation means (2), expressing the measured
resistivity p as a function of this resistivity at
infinity p. by a formula including at least one
exponential function of the type p = p» + (Pupw - Pw) e t/7,
t being an iteration variable, and causing the iteration

variable t to vary toward infinity;

- means (10) for determining the quantity of
organic compounds contained in said purified liquid from
this resistivity at infinity p,; and

- means (8) for displaying the result obtained.



