Device for neasuring the purity of ultrapare water [Detailed. descriptlen
of the Invention] [Techncal field] The present invenf]on relates to a.
device for executing a nethod for analyzing the level of puritv. liquid
obtained after purification treatnment andqn particular the level of parity
of so-called altrapure water (less than 10 parts per billion (ppb),
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or any ot her |iqui dchegensowitdepassagehthpougty < fultsbputbdeytee
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of refining water (less than 10 parts per billion (ppb).

[Background art]
The method generally employed for purifying water
or any other liquid begins with passage through a first
15 device comprising filtration and purification means such
as activated <carbon filtering, ion exchange resin
filtering or reverse osmosis filtering. At the outlet of
the first treatment means, the ultrapure water contains
very few ions and is characterized by a resistivity close
20 to or equal to 18.2 MQ.cm, but still contains organic
compounds. The ultrapure water is then passed through a
second device in which the organic compounds are oxidized
in order to ionize them. During the oxidation, the
organic compounds are degraded and at this time, the
25 carbon atoms are present in the form of carbon dioxide
gas, which is dissolved in water to form bicarbonate ions
HCO3 . This oxidation is obtained by passage in front of
an ultraviolet lamp or by adding hydrogen peroxide.
The third purification step consists of refining
30 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.
35 The purity of the water obtained at the end of this
process remains undetermined. One method commonly

enployed measures the resistivity of water at the outlet



30 the water, 1 e . passing it through an ion exchange resin that bl ocks
the ions created during the preceding step and thus conpletes the
purification of the water. During this step, the organic: conpounds that.
We re not degraded during the oxidation phase are not affected, 35The
purity of the water obtained at the end of this process remains
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extrapolation from the curve obtained, it is possible to
determine what the resistivity of the water obtained
would be after an infinite exposure time, i.e. if all the
25 carbon atoms were degraded. Using an appropriate modeling
program, such as the MINTEQA2 program described in the
publication EPA/600/3-91/021 (1991) of the Uus
Environmental Protection Agency, it 1s possible to
determine the total organic carbon (TOC) content in the
30 reference water from the resistivity at infinity.

To determine its content of organic compound
impurities and thus to verify that purity of water
remains nominal, a second or purification or analysis
mode 1in which ultrapure water 1is passed at a given

35 flowrate through oxidation means is used thereafter. The
resistivity difference between the upstream and

downstream sides of the oxidation means 1is measured



continuousiv and the total anmpunt of organic conpounds is deduced therefrom
by nmeans of an assuned linear relationship between the resistivity
diiference nmeasured in the, purification node and the resistivity
difference at infinity estinmated in the reference node, [Summary of the

I nvention] [Problens to be solved by the invention] 10An object of the
present invention is to propose device for analyzing the anount of organic
corrpoundsI exi Zt E&GE i sliyouihg @heth@téﬂfﬂdn&iunrtr om arﬁaﬁﬁ_&i gismﬁ;&li&idé Sidror e
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wat er, characterized in that the neans for neasuring conprises only one

resistdvity nmeassiiig-celd the 288comgction neans and a fluid circul ation
control neans are configured so as to prohibit circulation. of fluid

between an. outlet point 12 of the filter means 1 and an inlet point 21 of
t he oxi dati on nmeansblZmendot beabdbvecirc dhat iioneofiéiluid 30 between the
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15 [Means for solving the problems]

To achieve the above-mentioned object, the present
invention provide a device for analyzing an amount of
organic compound in liquid such as ultrapure water at an
outlet of a purifier comprising a filter means 1, an

20 oxidation means 2, and a purification means 3 in series
and further comprising a means for measuring resistivity
of water 4 to determine the purity of water,
characterized in that the means for measuring comprises
only one resistivity measuring cell 4;

25 a connection means and a fluid circulation control
means are configured so as to:

- prohibit circulation of fluid between an outlet
point 12 of the filter means 1 and an inlet point 21 of
the oxidation means 2 and to allow circulation of fluid

30 between the outlet point 12 of the filter means 1 and an
inlet point 41 of the resistivity measuring cell 4, or

- to allow circulation of fluid between the outlet
point 12 of the filter means 1 and the inlet point 21 of
the oxidation means 2 and to prohibit circulation of

35 fluid between the outlet point 12 of the filter means 1
and the inlet point 41 of the resistivity measuring cell
4,



4 The reduction toe. nude cell avoids encounterinci. uncertainty, in
particul ar when the cal cul ati on uses the value of the difference between a

nunber of cells, and nost inportantly reduces costs sincey given their
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of non'limtindcitdwistirati on and with reference to the drawi nga [Brio:
descriptich of the drawndgs$itiet point of the filter means is connected

to said resistivity cell by a branch circuit comprising a

15 check wvalve that is open only 1if the pressure at the
inlet reaches a predefined value;

- the outlet point of the filter means is connected
to the inlet point of the oxidation means by a simple
analysis valve with two positions, open and closed;

20 - the two-position wvalve 1s arranged on the
downstream side of the starting point of the branch
circuit;

- the analysis valve and the measuring means are
connected to a control and calculation unit including a

25 control module arranged to command opening and
closing of the analysis wvalve in a predefined sequence
and a calculation module arranged to <collect the
resistivity value from said measuring cell to deduce the
purity of the water therefrom in real time.

30 The disclosure of the invention continues next with
the description of a preferred embodiment below by way of
nonlimiting i1llustration and with reference to the
drawings.

[Brief description of the drawings]

35 - figure 1 is a diagram of a prior art water

purifier.

- figure 2 is a diagram of a water purifier of an



fioura.lis a diagtamof a prior art water purlLier. i ore 2 is a. diagram
of a water purifier of an enbodi nent of the present. invention. -

Li ore 3 13 a curve representing the decrease of the resistivity of the
water fromans/. value, in the reference npde, according to the tinme spent
in the 5reactor., using a prior art approximtion mnethod, - figure 4
is a curve representing the decrease of the resistivity of the water from
any value, in tQ@béﬁfﬂ@{te@(fetﬁ'@dﬁremhdﬂv@gti@nthe tinme spent in the
reacter, using the appr XI nat ion _net hod _f or the present 10| nventlon
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reactor, using the approximation method for the present

10 invention.

Embodiments

Figure 1 shows a prior art water purifier
comprising, in series, a filter means 1, an oxidation

15 means 2 and a water purification 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

20 based on activated carbon such as those marketed by
Millipore Corporation under the trade mark Q-GARD®. 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.

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

30 The purification means 3 typically consist of an
ion exchange resin and produce water with a final purity
of the order of 1 to 5 ppb.

Water enters the device through the inlet point 11
of the filter means. The outlet point 12 of the filter

35 means 1s connected by a pipe to the inlet point 41 of the
first resistivity cell 4 to which the outlet is connected

to a three-way valve 16. This three-way valve 16 1is



25Here, the oxidation nmeans 2 consist of a. nercury vapor WV | anp radiating
in the range from 185 to 254 nanoneter3. The water that flows thtough the
purifier is exposed to this radiation for tinme periods from2 to 120
seconds. SOThe purification means 3 typicg)ly consist of an ion exchange
resin and produce water with a final purity. of the order of 1 to 5 ppb,
Water enters the device Us ranch the inlet noint 11 of the filter neans,
The. QUi & poi BtnndXcaf drhecdd | b0 PRaMStbSteennectedpbyna. 2pi pg twnd he
inlet point 41. of e first resistjyi o i,ch the outlet.is
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point 22 of the oxidation means 2 and the inlet point 31

of the polishing means 3 1n series, and in that the
20 three-way valve 16 is replaced by a simple analysis valve
6 with two positions, open and closed, that 1is 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
25 valve 6, as mentioned above, and a second of which,
forming a bypass circuit, goes directly to the
resistivity measuring cell 4 wvia a <check wvalve 5
calibrated to open above a certain wvalue.
Water from the filter means 1 is directed either to
30 the oxidation means 2 or directly to the measuring cell 4
via the branch circuit equipped with the check wvalve 5
entirely by the operation on the analysis wvalve 6. When
the analysis wvalve 6 1is in the open position, it allows
liquid to pass to the oxidation means; the pressure in
35 the branch circuit falls and the check valve 5 remains
closed. If the analysis valve 6 1is closed, the pressure

rises in the branch circuit, the check valve 5 opens, and



Water fromthe filter neans 1 is directed either to .u) the oxidation nmeans
2 or directly to the nmeasuring cell 4 via the branch circuit equi pped with
the check valve 5 entirely by the one on the analysis valve S. \Wen the
analysis valve 6 is in the open position, 4t allows liquid to pass to the
oxi dation nmeans; the pressure in 35 the branch circuit falls and the check
valve 5 remains Closed. |If the analysis valve nis Or-1:3eds. the pressure
rises in the braneghrciscuitowddeteheckyvahve 3nhepensisanditpwahesshsial | owed
to flowinto thge{fsistivity measuring cell 4. Figure 2 al so shows
he” wat er gurifier conprising a control and cal cul ati on.

control neans for .
unit 7 and a displ ay deviree 8 edaPi gliced topriovi deealtfe 6per dther vatgral
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obtained to the display device A.__As ip the prior _art, the for
neasuring the 1ggp3°?1iet yarbaf%y\ﬁétservaclaﬁpr?sggla fi% stOHEasux ﬁgﬁ%eog e

resistivity of phecewter atnfhenagutdret oferheed il ber ndens fekLowedity t he

use of twaosepahad&uoperatding mdes rof A hepuiibtiess thatuis, aoreference
node and an anal %/fi s]eacr.ba. e. Tg eval; te t}pe urtessi st'}\{éty oft t he water 20
S By LD e Tt e e DL, STt ot 11
pressure on e nsi C v r , Oltthpel opens
when the pressutgereaghes theipengnal opening value and the flow of liquid

circulates in the bra}\nch. circuit via thte C eckmvg%vcg ?d 25 In anal ysi s node
or in reference node, “whéh t'He BREIYsTs valVe TS open: Ot neSethecK Yate 5
prevents éircul atior obft heatldrquirdmpnitdre brahicteici meaptremgit t bé priessure

at its inlet repains:helQw thecnam pale 0pgni RGeprosse. ofheanakysis, val ve
i s continbously opefl ol agtag%atﬁ rrgde, f%O Fbmspv%rf Jn eie%errllce de, it
remai ns cl osed §utihg O preg m -A8d"t T ne" peti odd I WhiteR Tthe" haf 87T nsi de
of the oxidationfnears contlifnees todde expsed toetdieerve r adidat i end The
anal ysi s val ve hsathen opened 10 send,dvd adiat eds watier 11,0 dhe-qeasid ng
cell 4. Bgﬁguse gf t he 3$,yes"cr?”'§' canrtl dlsfflere t ti rg;}pen ovd%]t, thqi :
r ef er ence “frodul 8t 81 ‘Pes  The" VariatT6i of ' t he'F et AV VOt the Shat er
accordi ng to theltsare amat emesicrgatede i nthee 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 wvia the check wvalve 5.
25 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, and the pressure at its
inlet remains below the nominal opening pressure. The
analysis valve 1is continuously open 1in analysis mode.
30 However, in reference mode, it remains closed during
predetermined time periods in which the water inside of
the oxidation means continues to be exposed to the UV
radiation. The analysis valve 1s then opened to send
irradiated water to the measuring cell 4. Because of the
35 significantly different time ©periods, the reference
module determines the variation of the resistivity of the

water according to the time water situated in the



a oxidation neans. The configuiatlon conpriing a check valve 5 and
an anal ysis valve 6 neans that a single neasaring cell 4 can be enployed to
nmeasure the resistiYity at the outlet of fhe filter nmeans 1 and at the
outlet of the oxidatifm neans 2, Thia is Jeflected firstly in a
significant saving' in the cost f. producing the device and secondly by
greater ease of use and the three-way valves off the prior art is too
conplicated to ysedamider reheshydraul i ¢ 10operating conditions ot. the

dcm ce, Figure,.3 sho a_nunber of pai.nts_indicating the resistivity
of the water at the gfﬁ]tel ectonof]‘g%”r:naé{ijlcf>)<rl1 acacfnllpcﬁs%lgng Eg%t%%o\r’ ?‘ﬁ% ?oarf i me
that water situatedysin weH@eoxi daehontieans.siFidder @e3sarsnggives 4 curve
15appr oxi mat i nght hegel pEidt so bye anexpanentd alsifiuneti or ofnd heudipe pt; p-
+ 4)0 - € n. Fi gur ef4l I ves ghg resistivit h\e/alo‘d% QL tof%e sare gm nts and an
appr oxi mati'on Cufve prodnhesdBy a. thxed" (eXponShtial “and 1§ n8&t)>fuMtti on,
whi ch can be repe@sentZed d81foliisewsePl¢cted QPar4tes) EPs<at hpsontfliermit . t1
where Psi ape apgyphy,1ereept codf ot hgrshopeanthd he-ordi nate atcthe origin
of a linear function and Liseerl, 1", ,, (2(%1)1 ig a functi ontha%/ tgo t he
value 0 on a firét90ottibn ot the absci 8%a axi s eort é5fondi gt 2 pifrel y
exponential 25 puhetiont ahd acvakoerbicdtddrtq hese enedsderhof hytieaabisci ssa

axi s whereothe funetion canqheitreatedas fhecsl am of an exponenti al
funcflion and a li neaEr.' frunp3t [ on. The cyr veoioft fimre 4 .is a better:
appr bxi mat don of the ‘e¥8 it ion° 0t T hed FEEPSEI it P HS fjtfhciltcfaotﬁn@f tHe TV
30 irradiation téwestiesipecicdl 1yrd fwativer DVt ridact ortIvds @f salte oonatlaeron a. L
parts that are hdacoONt agtcWdibg tthe vaat ernandnhareysubiest edh £y tHi Sthe
radi ati on. The Iin(fatrjéa_rt of the curve takgs into accbunts t he presence in
the water of or@ahit i pi"fMS t hat™At'€ gener at e’ by $H&phofo -“UrVe
i oni zat i oaSof phrastécimmatied dahsser phynds syl virng=recaehbore di dxidel gasof r om
tine at m)sp_her echd hicgpRew, approxi nat j on-cyryve-reducesuby S0%tiRe sadjst ment
effected using Eggastivity value of the same points and an approximation
curve produced by a mixed (exponential and linear)
function, which can be represented as follows:
20 P(t) = p= + (Po = P=) €T + Poiope € + Pintercept) - Ustart, lengtn (t)
where pPsicpe and Pintercepr are the slope and the ordinate at
the origin of a linear function and Ustart, length{t) 1is a
function having the wvalue 0 on a first portion of the
abscissa axis corresponding to a purely exponential
25 function and a wvalue of 1 for the remainder of the
abscissa axis where the function can be treated as the
sum of an exponential function and a linear function.
The curve of figure 4 is a better approximation of
the evolution of the resistivity as a function of the UV
30 irradiation time, especially 1if the UV «reactor has
plastic material parts that are in contact with the water
and are subjected to this radiation. The linear part of
the curve takes into account the presence in the water of
organic compounds that are generated by the photo-
35 ionization of plastic materials or by dissolving carbon
dioxide gas from the atmosphere. This new approximation

curve reduces by 50% the adjustment effected using the



| east - squar es net hod, The process | eading to neasurenent of the
purity of in, water obtained after it passes through the purifier wll be
descri bed next., The first operation is to neasure the resistivity
05 the water at. the outlet. of the f er ans by cic.slilcj the analysis
valve 6. The water then flows via the branch circu t and Use check valve 5
di rectly into the resistivity neasuring cell 4, which gives the value 10
of the resistivitysofsdhecwahernat. the outlet of the filter neans 1. This
val ue pups renmains 6, priori_constant throughout the purification operation
because it depends oy 8&%%%%@?%@%%@[ ihccos H%fasturlemﬁlé o‘?%eyff&%r?‘ﬁ]fjc%‘fio ,
15Next a seriestiof operat Ponsiigd aaieercall ek sefer@ncelapdeldeginsticihe

pur pose of thisy,npded sit-erdetermldl the resistivity at infinity of water
that serve_as a reference fluid for the renaini n% goorti ns of the. .

measur enent’s. The anéFﬁS‘?sifsllif;I VEGPER 6 & BROFT Sanblini T6F 1t FhE Y hat
is, it opens forfthéetivataro aepltace awdtlert exf stirag find tehre oxdwat ilorbymeans
with new water coging friomthe fiideranrans, and subsequent| y-ithe apal ysis
valve 6 is closed The valve remains closed for a particular first, tine
period and is thaFi “bpened st hat “Wat Eﬁer §P§F%ed’aﬁﬁefﬁ_’P &i datiton' Heans
flows into the tesistsvitivimpasurdsvgicel Icedl téthe whasibstdiwiesy dhiariealofe t hi s
water is nrecordegd, rand thenttihersane operatheari sitstadd eduagat n by Marying.
the tine the wa%g% is situated jn the oxidation means, A series oft

measur enents of ' 36-S7 5Tt vit y e YoUtai hed 4§Uabove” aBhort ng®t et ti'xe and
regressi on t echniguesicarte tiseduro fdeduéent heebesiorappt oxismt i onderemae
passing through,these poi ntsdhderdisagkam whkch provi desqthe resigdiyvity
a:spading to tine., Then, resolution of the paraneters of the flux:Pion
ppepe, t P pi,, Pujtyecation. t), which has been unknown up until this
point, i,P> the paraneters 9- BtERespeyd yNoongdiimms, " 1"y and thecgutedf f
1.0 no jut of thesdunctd opdiet 62tind enghb Iguspebtaidred:nithi schungti on, with

si Xx. unknown paraneters rﬁ%gi res experinmen e carried out with at

t. tob
| east six diffefent Hilations S Tite SoV ufton “relthod Qetermi n&st¢he "2t
par anet er py-e which ab gi vese tdreevdllue dofforheéhepershpiintyg opowat@rs of

part Abul arl'y when vwatet temained ipet he 0xisdat ion Jeans ilsor ghei nfeLhl it P

time, in Ither words, when all the organic conptonents ;g wat er had been
degr aded Ato bf'ear boHEt e otis. i itFrhe wiedge otPFHes®t wo'vat s ©°
(val uesof replace water existing in the oxidation means with new

water coming from the filter means, and subsequently the
analysis valve 6 1is closed. The valve remains closed for
a particular first time period and is then opened so that
25 water retained 1in the oxidation means flows 1into the
resistivity measuring cell 4; the resistivity wvalue of
this water 1is recorded, and then the same operation is
started again by varying the time the water is situated
in the oxidation means. A series of measurements of
30 resistivity are obtained as above according to time and
regression techniques are used to deduce the best
approximation curve passing through these points in a
diagram which provides the resistivity accoding to time.
Then, resolution of the parameters of the function

35 Pp(t) = Perrpr *+ (po - meEE‘)e_t/T 1t Psilope t + pintercept) - Ustart,
length (£), which has been unknown up until this point, i.e.

the parameters pwrers Pos Ts Pslopesr Pintercept and the cut-off



the resistivity at the outlet, of the filter neans and value o- of the
resistivity at infinity after conplete oxidation) begins the phase of

anal yzing the water comng fromthe purbfier ern of know ng the carbon
atoms 15 concentration of water at all tipe, 1,.e. the purity level of-the
water. To achi eve the purpose, the analysis valve is continuously |eft
open, The water that has passed through the filter neans fl ows
at. a. given flewn@at et hraeghfthet oxi daf,iLn meaps iR 20twhhedh. t henwat er

is subject. to P adat j f th I LCc.C I ch
the resistivi typ‘%lt:é%nesﬁp hag%gsq’glu]%otwtg fpﬁga%?gégf u%%lﬁ%gt %g%%]ﬂeor#

di oxi de use genet abed Fhriti Livay'ltht athdcadfl et xof 1 RRTBRT dAE T BN Peans,
the water resisthvityoptisnmeeasieed dyetrhenes stheasurbngteel b4y andiddt is a

function ot the ' c [ t ri ich.the ont | e

exposed togi rra |‘§ﬁs§| gﬁ{% g\g/élt e OQfxi at ;]‘%ﬁ%ggég. oﬁg%ﬁge%hggggy‘?ﬁ%%%y

exponenti al curvfor “He T eSFEEIUPEyY Bvol Utd or*itbder Ot i BexpF essed a8 j g
in

p( 1:) p," (p",idheia)pr exnept ion, ovhieh Weappl wedn herla ander onsydists
retaining only exponenti a t t curve far. the char i

resistivity abc%%gq%g OC% tllljlrrel%g%{ \A:ng%h b%%trfl gﬁer?grtad%gve eoenggggg%&?an 0
account in the ¥e&t®erence node with reactors including plastic materi al

parts, satibsfies the menditdwardaer esf becausetthevexpoesurealLude’ py,0f dhe
wafer in the TVt}Eeea%EQ{ L8l N %Po%e“ | ket he Cﬁﬁ@ %ﬁl&@? n[%fn%‘r encfe
node, The Valué o be ‘deferm ned next is the value p- Fhat is used.
to obtain the p&itsy ket ke Watterreat sthEbut Pet 1RFEYhYY hef pof | ¢PBplethhi s
parameter is cabeidatiet)bypeannanahytpieade ext rapalathgntret hede exphained
below 10 oioli i PLACSLUNTLDD ony 10, HABASLI o BET VgD LIS LELP o1
By stating°t hat CeHis Hrortaghacippiies dgualll "6/t Re©10FefePentley mbdeel | n
the left-hand poftien @dtdtS CUra@ieve the purpose, the analysis valve
is continuously left open.
The water that has passed through the filter means
flows at a given flow rate through the oxidation means in
20 which the water is subject to partial degradation of the
organic compounds and in which the resistivity of water
changes due to the dissolution of the carbon dioxide gas
generated 1in this way. At the outlet of the oxidation
means, the water resistivity p 1s measured by the
25 measuring cell 4 and it is a function of the residence
time t during which the water continues to be exposed to
irradiation by the oxidation means 2.
Using the single exponential curve for the
resistivity evolution model, it is expressed as
30 Pp(t) = pPe + (Pupw — Pw) e™™T. The approximation, which 1is
applied here and consists in retaining only the
exponential part of the curve for the changes in
resistivity according to time and which could not have
been taken into account in the reference mode with
35 reactors including plastic material parts, satisfies the
condition here, because the exposure times of the water

in the UV reactor remain short unlike the case of the



(lid4,tart,- 0) for the sane residence tine, Kif5 7p - P(e.)f./e-)F,. and=
(.2)x p-RFE/t Peea are obtai ned. It is then possible to express Kk,
according to pa 15 and paraneters that are known by using the reference
node (Kpnb Pm and P-ké&, Using the Kesidence tinme t as a working
pareoeter intended to tend toward infinity, it is. possible to cause k, and
p- to change successively until the paraneter converges by using. a
standard iteratiyeeretdibeode. The value. of the resistivity of the

water |Ln the oxidatig gﬁﬁﬂg s 6%“&363?%i%%§”n¥@£e{ renar q%ein t%ﬁét
oxidation nmeans for an infinrte tine, i,e, en oxi dation. 0 oP@anlc
conpounds i n wateruedht Fauelteuht i threonptEty off the watest ghdatle nethbrds, for

exanpl e, a. netheehhused hynrtilfecM NTEQA2 programwork batksiated hibsy td:el e,
from the val ue_of, the resistiy] infi ni,t e, tot.al organic carbon
Y.: 700 coﬁtent?ﬁél ?l%ﬁ%e%ﬁ§%%¥§i%§§§“'6&??@3 é?ggﬁ%nﬁéfg?gg&pressed in ppb.
30Mul tiple variants die 989dilbVe AEcordi fitptiec e EPr EDABtraheesbetmri n
this regard, ittmustehes poitht echcdoyl. tbatell hespeesent thaveniinQnai 8 10Ot

limted by such, endbdinents described_ and_shown above. 12 CLAI M5
1. A device fo%?%halgg?ngsﬁﬁﬁﬁhvugf of g?g%ﬁ?%“%%ﬁgound existing in a
&

liquid such as ul trapuxetwateg ahatsthahs oiaimetlaofRralpasi eierlonpriding a

filter means (1l}era@reox dasdon meansie( 2)ef@nthna pusidicgat ben irf%an@ﬁ\fa in
series and further conprii a nean 4). for asur.i resistivity of water
tb determ ne the Pii t“i?gtﬁfga/at er, ¢ Oarg a%: erze irnstlﬁg?ce e W'

O (t)rer/P=rer, and e * = (1 - Kger)/Krer X QEerer/ (Pupw = Perer)

are obtained.
It is then possible to express kg according to p
15 and parameters that are known by using the reference mode
(Krer, Puew and P%ggr) .

Using the residence time t as a working parameter
intended to tend toward infinity, it is possible to cause
ke« and p. to change successively until the parameter

20 converges by using a standard iterative method.

The wvalue of the resistivity of the water in the
oxidation means is obtained when water remained in the
oxidation means for an infinite time, i.e. when oxidation
of organic compounds in water continued until completion.

25 Standard methods, for example, a method used by the
MINTEQAZ2 program work back, at this time, from the wvalue
of the resistivity at infinity to the total organic
carbon (TOC) content of the water, i.e. purity of the
water expressed in ppb.

30 Multiple wvariants are possible according to the
circumstances, and in this regard, it must be pointed out
that the present invention is not Ilimited by such

emdodiments described and shown above.



10t he nmeans for neasurfng conprises only one resitivdty neasuring cell (4);
a connection neans and a fluid circulation contrpl. neans are configured so
as to: - prohibit circulation of fluid between an outlet 15 point (12) of
the filter nmeans (1) and an inlet p0| nt (22J of the oxidatln neans (2) and
to allow circulation of the fluid. 'between the outlet point (12) of the
filter means (.2) and an inlet point (41) of the resistivity nmeasuring cell
(4); or 20- to allow circul ation of flkurndvbetween the outlet point (12) of
the filter nmeans (1) and the inlet point (21) of the oxidation neans )
and to prohibit cdrculation of fluid betwebn the outlet point (12) of the
filter means (1) and L-he?di ni€tiqsoi APT piamasl 2t he 28y eSTERVI OF neBSUriNg

cell (4), - com;;’ounﬁw%;d@tll@g aﬁcgo 1ridiang Eacnl als maber ghwrd hﬂat{ee_dffllasi ivity
neasurlng e ng et ween the out in of the
% r% %utfd: fa I‘?IurtlQl %or%%rf)SJ.nlg thf?&t@? é 2

oxi dation nmeans poi n € puxi ficatin ]h)eans p(3)
in a. 30 circup¥idarigeyi @Saltl%) dRal ysend he ampunticeftiepgaranconrgound i n

the fluid, serids Jhe devine acsaidinbgt & chaid® 2(4)0 £2x M@&Jé@tihé he
outlet point (12)_of 1fvhl f| I%ratl on rcnsag|1§ %11)(111'13 %Bnnf?%{req'}lr odhe. ..

resistivity nmeanurih ranch circ r|S|nga
check val ve (5)010\#11?@1:%@@@1 onl \th?]en the pressure of the inlet reachen a

predet er miped val ue ti@canahyzes t heoANT dbklir0figOr @ganbeises only one
resitivity measuring cell (4);

a connection means and a fluid circulation control
means are configured so as to:

- prohibit circulation of fluid between an outlet

15 point (12) of the filter means (1) and an inlet point
(21) of the oxidation means (2) and to allow circulation
of the fluid between the outlet point (12) of the filter
means (1) and an inlet point (41) of the resistivity
measuring cell (4); or

20 - to allow circulation of fluid between the outlet
point (12) of the filter means (1) and the inlet point
(21) of the oxidation means (2) and to prohibit
circulation of fluid between the outlet point (12) of the
filter means (1) and the inlet point (41) of the

25 resistivity measuring cell (4).

2. The device according to claim 1, wherein the
resistivity measuring cell (4) is arranged in between the
outlet point (12) of the oxidation means (2) and the
inlet point (31) of the purification means (3) 1in a

30 circuit 1in series to analyse the amount of organic
compound in the fluid.

3. The device according to claim 1 or 2, wherein
the outlet point (12) of the filtration means (1) 1is
connected to the resistivity measuring cell (4) by a

35 branch circuit comprising a check wvalve (5) which opens
only when the pressure of the inlet reaches a

predetermined wvalue to analyze the amount of organic



13 conpound in the filj_LL 4. The device according to any of clains
1to 3, wherein the outlet point. (12) of the filtration neans (1) Sc
connected to the inlet. point (21) of the oxidation 5 neans (2) by a
sinple analysis valve (6) with two positioens, open and cl osed 5. The
device according to any of clains 1 to 3, wherein the outlet point (12) of
the filtratien nmeans. (3) is connected. to the inlet point (21) of the

oxi daticm 10 neansour?) ibytaestmbl€. anal ysis valve (61 with two positions,

open undol osed, 6,.. The device for analyzing th n f .organic
conpound exi sting in%'iquﬁ g@@é?%i%ﬁc Bdgﬁi %%fag a?gs%ggggg5? ﬁﬁ%%gin t he
anal ysi s val ve (®jraifd thive ougsdest Poiy (D mdashel dglreansor4yeanse (1)
connected to a contbaheansy cabculrat i o diipo{nt) CODPr bSi Nthad 6RNML©] orodul e

(9) configured to comme, d eni ng_.and cl gsi of sai.d _anal.ysis.valve (6) in
a predeter%inedm%%ﬁﬁenc a%g a”cal ¢l §ti8ﬁa?gﬁh e Y cgg i gUr &g t%yé
col l ect the 20res$stiavisty opahuenfromssai-d resistivity nmeasuring. cell (4)

to deduce the puritysof thhe watier theyetnam 3Ll d8alof claims 1 to 3,
wherein the outlet point (12) of the filtration means (3)
is connected tc the inlet point (21) of the oxidation

10 means (2) by a simple analysis valve (6) with two
positions, open and closed.

6. The device for analyzing the amount of organic

compound existing in liquid according to any of claims 1

to 5, wherein the analysis valve (6) and the resistivity

15 measuring means (4 are connected to a control and

calculation wunit (7) comprising a control module (9)

configured to command opening and closing of said

analysis wvalve (6) 1in a predetermined sequence and a

calculation module (10) configured to collect the

20 resistivity wvalue from said resistivity measuring cell

(4) to deduce the purity of the water therefrom in real

time.



