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1 Method for the calibration of a device for
nmeasuring total organic carbon content The present
pat ent application relates to the calibration of at

| east 5 one device for neasurjng the total organic
carbon (TOC) content of an aqu1eous sol uti on,
particularly ultrapure water. Generally, neasurenent
of the total organic carbon (TOC) content in aqueous
sol utions ethod fet #e caliblation of @ device forvmeastirityg total
even a few hundreds of ppb) is carried out by a
speci fic measur enent citganaecation ldontént devi ce, a
first step in the procedure is generally oxidation of
t he aqueous solution of whi ch it is desired to
nmeasur e the TOC content, usual in the presence of

source of W@GPEP@&N(&W'C@W@@Q& to 1 ﬁﬁi‘bra\NﬁﬂcW at least
CFR 5l Ry BORMEE 98 ey bR 8301, GRBOLONED! O acous
@mltaioylsbartmulabby Latnaplhrerwareone generation nethod. It is

fol | oned 15 a second st f detectin

ol ecur e SensTal rySaswEhp e PREBRIR R ETOC) content in
GRIEHES yd)lhbi’énﬁ%ﬁelbw 'd)ététﬂl'éﬁl el (fe.aat RIPEEALUSE even a few
nmeasur enent . onpl ete oxidation of the first step

mndeeda:toéoprt@ la n@m:nebh out bynai speadific measivement tdevice. In this

sure nt t ake el ectrodes, cou
TR Ao SR te RREHITECE oBREBIGSoNtibfial 5 the aqueous
RONRRPSBF WiEh GE fdeksirEl oeerfdastrdMhé KOGEULdntéBt, usually in the
controls the set of detectors and carries out the

appsaine eft @ serrcewrfdV gadiation(for exarwde gt 188 guMbvenighy leads to a
%p%@%%icﬁw Wﬁ%%rggﬁﬁtco%péﬁ%sﬁ% onﬁ'ﬁ@tf'rglsstafc Bcélég Be carried
0] e resistivi val'ue  measur e%l the en (0]

@ut hytprto chtutysis e byurastieat ozbme geseratish nikethod. It is followed by
calibrated (i, e. standar ized) reqgularly, typically
& S%qu}deaf@@rﬂf;ﬂedecmﬁ‘ 9@6&‘0 eFH'ethSB%'ﬁi RY Hreasysing resistivity

bt conﬁlﬁcﬁ\ﬁ{ bﬁé\’iér‘éﬂ oéoiﬂ(;@dr\ﬁﬁh s4 | thdperhfurdShhkYrement. The

carrie asurenents, one in the presence
@bmpleheaomdaelowab‘é rthe whiist hstept sbldetdried aby exi mpdification in the

I VI O f T i I t f
FoadbEry henSiTematt toheb SR Pas tured FitR to& §hRjerpentation
P2 cobriR s%‘ib@%'lgo?rﬁ%saAr[ﬁébééédH(bV C@ntrlal PVé@s%mgf Qhit (CPU))

a TOC equival ent” val ue of ppb his makes it
sespls thet setpdfodetgctars end @%rrlebmﬁutbﬁ apprernate calculations. This

TOTRA  BBR IR ® BB rnbdy Pet BhF P IEF TO o @0k BF o nction of

208 resivitgahys midaisarathat theadndosf swddtizth. t o be

checked. T?ﬁese measurement devices must be calibrated (i.e. standardized)
regularly, typically at a frequency of once a year. In the state of the ar,
calibration of the resistivity is usually carried out by two measurements, one in
the presence of ultra-pure water, which establishes a resistivity at 18.2 MQ.cm
for a TOC equivalent value of zero, and the other in the presence of water
saturated with CO,, which establishes a resistivity at 1 MQ.cm for a TOC
equivalent value of 200 ppb. This makes it possible to plot a linear calibration
curve. A comparison with respect to a reference TOC analyzer, usually in the
presence of a solution of methanol at 200 ppb, allows this calibration method to

be checked.
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The probl ens posed by this calibration nethod are, on

the one hand, the assuned |linearity of the calibration
curve, and on the other hand, the Ilimtation to a

range of 0 to 200 ppb in TOC content, which is

extrapol ated up to 500 ppb wi4 hout a hi gh degree of
reliability. However standards, in particular in 5 the

phar maceutical industry, irrpose a measurenent of the

TOC cont €itte prknbterhs posasd by'Itlhlebjaebmlopcmeﬁhbbearepoh Qh@one hand,

gl ue of cﬁ ph., The extrsggl ation accordin
dNgt BSPHIMe é'”&?f'ty Pbithe galipEatipgs cHVeR RNG ON5 rﬂﬁ'ﬂer |h§nd the

NRhitatioh b eYofl btlﬁ’ TRSC RBRRAL ARhEN %/Qt&ﬁ?%gl%ted up to

ﬂe‘?ﬁ
in practice, prokema sesfromt e fact t
O Ccpplh brithiouba h;glh ulegores obraliabiib). dHawme tdrestand drels, ghoparticular in

1Bk prefmAcats! (sl ShheGrirJoasi ST Pblef Ok ontent hat i

%Siéll)ébleoé'@bgsﬁﬁl‘e%& fPh &/afid8N560 9BBP‘PH@%xtr§HQE\t|6ﬁ #dording to
al cohol, having a low concentration in said conmpound,

ithe statelof thelartuferdT O \@ires af 260 taisP0 pRby isngt sufficiently reliable
C reliability of any TOG content of this
Bt aotdEer, | |

Finally, the necessity of handling

gaseous (M&reandr, "BNggacttd, ta pbksml dtis@ framptHee fact that the
wat er prevents this calibration nethod from bei ng

ibralien SQivtige ayaiables en th MaKE! dasneigneNdS arspigan of water
'f?a\ﬁr{&“ak}’es,tlﬁlr\‘@yrrlg?%ggah PSS em! %Iﬁﬁlé”fl 4 ?(H{Jﬁé(n ofSan easily

can prove co
ari‘td)tmonfdlzablé)l ergamiaiseom@Ouridye spcbsast apataekmhol havmg a low

3hoofilion P EQTRPURG, FnBPERCAPIASHY G0k oie ar, notably
el OGH ‘mé?élla%‘ﬂﬁy'f’of‘gﬁy TORY Bohteft gfﬁ‘i‘@@@llﬁﬁoﬁf the prior

art. Tothls end, the invention relates to a nethod
for the damally athewemsntyatofl lwytlmgngasmu&@%oand managmg its

asuring.the tot ccarb t
TEEHA0 B ey BleNBRsr v GRR=lip e P Grind haapted
lyr oRaSty iUk, tlhefa'b@SU§thtrﬁsV raéthodi & Sdkyt i e Sequipment is
iven tenperature, after oxidation of thé carbon that

g
|relat|&@wt@ilh§s A% aqssults Hig Mgihad cagopieve siafeplax te elmement and

I g series of steps, in the presence of a
e e){'@lﬁcew%gn anal yzer: (a) Producing a calibration

poi nt by Tineasnesengpateat applicHtioni dignsoto rteh&edy thead rawbaicks of the
30. water u t he nmeasur emsnt devi ¢ce and TOC .
ARier y@hran Hb%aé%‘i%%ﬁ ta typlemant /&y CQPPfé§9BHF?§!9é’dWOQhu@°eS not

@'thé%ré@b&ﬂ%ﬁﬂbfp?for%rﬁoc equi val ent val ue of

Zero,
To this end, the invention relates to a method for the calibration of

at least one device for measuring the total organic carbon (TOC) content of an
aqueous solution, in particular ultra-pure water, by measuring the resistivity of
said solution at a given temperature, after oxidation of the carbon that it
contains to CO,, said method comprising at least the following series of steps,
in the presence of a reference TOC analyzer:

(a) Producing a calibration point by measuring the resistivity of the ultra-pure
water using the measurement device and the TOC analyzer, the resistivity
having an established value equal to 18.2 MQ.cm for a TOC equivalent value of

zero,
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(b) Producing a plurality of calibration points, each
calibration point corresponding to a neasurenent of

the resistivity of a solution of a photo- oxidizable
conpound in ultra-pure mater,:?aving a given content

of photo- oxidi zabl e conpound,” generally of 0 to 500

ppb, said solution of photo 5 oxidizable conpound

havi ng been oxidi zed, resistivity measurenents being

dbyj r iRsddecing b)a t plaratibas of eoalittrati@vi peindshd eﬂpht healibGgtion point
ana calibration

BEtingnos somrrsh e B ik deSs i PEal soREBR, S & photo-

\@Jm@éblae@&ﬂbsdn@w hlﬁaT NRafd SERIMNg degiv@ﬁ 8bftent of photo-
those neasured by the analéaﬁ(m and
|

@idizahlengompounde ganepalye of of RRN, oﬁa@f sph#ionogf photo—

TSRS RAE b Beek BRI BB, Wl B bon

&iae@ed Aslitaby ageonsdasurdrnest el/ived aﬂdnb@ethes FOOrarEly#or, these

The phot o- oxi di zahl e sol ution nust gener ally be

m&praém 90@a‘é dnaidag it poseible e osta Pshﬁaﬁwﬁor@@'oaf bgtween the
El's és“rrﬁé?ﬁﬁ@ Egcfh%d THct Hgﬁas*&?éhénpfde@lceb and those
ura , makes I't possibl'e to appreciabl

mrpawedttiyetheq'lmmarmlyzér tdrel cal i brati on nmethod, in

B i Tobl% 7360 S5t Salitobos af R TBY: e covi

ttﬁl éthl%abi“Mﬁéltdlgiti’nthl'nt dn&hB%‘é@b?tﬁé’n@shVerﬁéﬁts &trigd out in the
calibration for a TOC content of 0 to 1000 ppb,

mreyieualstap.of 0 to 500 ppb nore preferably 2 to 500

ppb, eve r ef xampl e,

P71 < pooel Bty AYE haingd caf B B b s 2 Vat e

of 0 to 0@ ghdio-okitizablédvRiibAgRastsdener@lkese cbmpletely oxidized.
possible to increase the reliability of the

nmeasur enét shefotireichapd: sige yat ¢riibrationy ceiencor-tiyged on the
Cbaisﬁo "f‘tf%lt%%hsr%f’ g% in Cu[’ﬁ)alﬁ%lgeltﬁ%%qu Eﬁgﬁecba(%y t|r(1)1prove the

imventi on e range
Eﬂﬁlllwpbf tMaer@tmmheIhdﬁd} IEQﬂifwﬂar mrthevrangefoffi) t®260Qpb, but
p cordin nvention, by ultra-pure water
rgngg%é&SO %99 sentially only contains H2O

rml ecul eg}o‘% té@bo@@ﬁ/e%orﬂlﬂ?ecgbthé iNdriidh, {thy OSSIbIef to carry out

aut opr ot ol ysi s of tHe water a concehtration o
r0c@libration fat a2bQC SontenBOf Watced 008 pgbnereafetaplyiofd tan 500 ppb,

RSsChRTSERY £a bBESE, LA BILCEH 5 bao. Fer xamol
IV Hos8ibl& ABPEAPE O §t&@flibration for a value of 0 to 200 ppb. This
advantageously makes it possible to increase the reliability of the
measurements of TOC content by the measurement device calibrated
according to the method of the invention, quite particularly in the range of 200 to
500 ppb, but also of 2 to 500 ppb, or even of 3 to 500 ppb.

According to the invention, by ultra-pure water is meant a water
which essentially only contains H,O molecules and H* and OH" in equilibrium
(by autoprotolysis of the water), at a concentration of 107" mol/L at 25°C. Such
water is generally used in the electronics industry and the pharmaceutical

industry.
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(d) followng step (c), said step (d) being a step of
checking the TOC content neasured by the nmeasurenent

device in the presence of an aqueous solution of an

or gani ¢ conpound having a given TOC content, generally
conprised in 5 the range of to 500 ppb. The

conpound of step (b) is photo-oxidizable under the
conditions of inplenentation of step (b), as known to

a per son Frlksfdrhllg, the hiethed taccotdirmato Hiesmvleetlod&mmp')rﬁm a step

a?ﬁmﬁs' 0 PR (eSS aieR (65 g 2 tieb i) heskaig teokbC content
ﬁanoﬁ %}:ﬁ‘egmgﬁgﬁ'% eéév‘*aeblrw%ab'%s%%é mﬂuéﬂldéo%s solution

et hano even nore preferabl
cafrepoorghnls corm:tdmadohavm!@aoguengT&)G ¢drﬁememoeraily tdraprised in
i,pvention i%ta eous calibration of at |east two
JF?F@?%P"Q& &8 enment devi ces can be carried out.

In this W&mﬁowgf@te@% h &ep h@to&ﬁd‘lﬁﬁéﬁlbhrﬂe@‘ﬂ%’cbﬁdltlons of
parallel with the first dewce on a by- pass of

fimplementagan &f stap (bdoRs fveewn rtfgatnﬂrwyﬁklﬂ irf thesart. It can also be

ARECfBon A" B! EpnoREBERHRE L b 4RO € inventon, he

i JonepdLnen of ishep SHEE ChdsE® i SBolidie amiesuebsa! prefasdbly said
one al gorjthmwhich carries out a conpari son bet ween

tAERQUEGsisi pethanol, ar ghangt, andeeveicmana nyoterakiy gaicheampound is
qﬁ@m%?pl by the TOC neasurenent 20 device, for each

given TOC value, followed by the use of at |east one

al gorit hnhcmhimg to s aretbod bé theemivenhtion tgimuithnesus€alibration of

A rerEnte e JiQ§ Vel Astir oo e FatEed out. In this
Qié%le}’éesfecoﬁa%é??%déj%t dErkrhfy Bfa%@%l%cba‘?éﬂ?él%lﬂpmé Hi&h R@vice, on a

at | east one source of UV radiation, the JV radi ati on
dyupass oper Huidngreulatiom leopr aagsngfthncm;rt therficstnadgvicer A similar

85 nm,, But ,t oxi datjon can al so be
EXpFR R4S 18ty el BB Bt fde e i que: - ozone.
combust i Arcordifig t&’é&faﬁéﬁbbﬂth@qﬁ@érﬁldﬁgtﬁeﬂsﬁebe(c{)compnses the use
i nvention, duri n%ggt e , a nunber of «calibration

mmﬂ%asép@epalgeu whmt ﬁarmlea QUi georgpamsqmbgtwveen the resistivity
gfgﬂ%%% §od riaﬁy%% anc?‘fﬁ éT%é%as%@é %&ﬁﬁ{e\’ ToC mez%ééjrement

Accor nven i on, ution can
deaving, dreshch gnen e3¢ stalua tfg;llmlf/ed\by ¢Ih1e iuse rof & Ueaxd one algorithm

Ui bR S oty SN of e OB e rerhSSt cevice as
oo o S oy
t he The oxidation is produced preferably using at least one source of UV
radiation, the UV radiation source operating within a range of 120 to 400 nm, for
example at 185 nm. But the oxidation can also be carried out by another
oxidation technique: ozone, combustion, etc.

Preferably according to the invention, during step (b), a number of
calibration points are produced, within a range of 5 to 35, preferably of 15 to 25,
even more preferably of 18 to 22.

According to the invention, any solution can be circulated, the
resistivity of which is measured within the measurement device and within the

TOC analyzer, in the same fluid circulation loop. Generally this loop passes
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devices. Preferably according to the invention said

| oop is equipped with at | east one neans of

dei oni zati on or even decontam nation, such as an

i on-exchange resin and/or actjvated carbon, 5 The
invention also relates to a calibration device for
inplenmenting a nethod as descri bed previously. This

device is generally such that it conprises at |east
aierfidtelyd ari sootedsivaty,| pogferatily | saciessively, efreoagic ebdiBC of the

analyzer, nd at | east one _processor conprisin t

ABHE 50 R GIRRYY PEFRIG M AYATEONGA [oPds ARSIt at least

Qﬁ{é\ﬁ@an&nﬁ Je@éﬁigétLM B%eV@ﬁ Og%éoﬁtfarﬁihstﬂr@% H_aéé’éﬁrioﬁ—ré%hange
y the T or

those 10 neasure measur enent' devi ce
gasin gyid/enactivatachtarbpnand at | east one al gorithm

whi ch restores the resistivi val ues.of the TOC i
Teasur enahE GUGTED AESH AR (Y GreBITRURD ARYIGe dic nplementing &
rRethdlli a4 d¥sdrdedasreRiof¥lydTeis dvitdRs JéXerampbieR thattebmprises
a device generally conprises at |east one 1on exchange
raddeast are Buaict gircydationt lopperbliagast onavefaiepes YRG apelaer, and at
0 C . 0 : | . Ze .
B oA SHBKPLET, COREPIna A B A oL A L out o
wontparaioad befWsratthe resistivine vatldsbibfitthenTAIO) @inatyzer Taiel those
processor of the device according to the inventiagn

deeRIWPH\PY BenpPCsBeapHasBeMuiRIiIE foreaqy givgnd Ogovalue, and at

I . G eGel e red: J: d r
Rt R A e e ek Valaorc ot e TOC
beeasUrement aeyviceaas iaekinction of Hiee cefevencs cesistivity haldexCprovided
&gl%enlt {:o r?si stivity. These data can be raw
et iQP@naMselies, or TOC val ues. The TOC data are
firstly cnpnes edideOger®sttily dbRTpriskE HitIbasti dne ioH8xchange resin

reference TOC val ues and resistivity values can be 25 .
mastvidged faryexampler baving ep@lyrmec dadslei ard/or lactivated| carben, which

t ha h rgsen ha r S e .
(BB G85n1-88 RS R e b e AP NS sl B be girpyiatea
(met hod dpepsticiabf the dlibedt@analgofint er by UV or by
chem cal _route and nethod of detection by resistivity
or by optlih€apracssear obtthe)darer aaeoptingitocthe imyention generally
r S-Sk Mt ement can be carried out
g&@r&%&ﬁg{eﬁa\/ﬂn@@h%& ér‘ B%T':c?tf\‘hor nton Mettler Tol edo
trade mamMkodde cA) whicbh rgesieeal the pnesasuted J0®r data from the
ac%grate measur e nﬁ’]than a resis i\zit% &]ell , _
iIACOPINST 2N8y“Fhéd anecnesdiament IR O & Falisptege carries out
%18V@c§rﬁ/e?§iéﬁ,e?ﬂ"?ﬁé<)TO,@ cyﬁQHlt GoArdststRA§ €A HeRet BSta can be raw
chemcal equilibriumin the water of
resistivity values, or TOC values. The TOC data are firstly converted to

equivalent resistivity. The reference TOC values and resistivity values can be
provided by different reference devices. It should be noted that the present
method operates whatever technology is used to measure the reference TOC
unit (method of oxidation of organic matter by UV or by chemical route and
method of detection by resistivity or by optical route, etc.) Thus in practice, the
reference resistivity measurement can be carried out by a resistivity meter
(Thornton Mettler Toledo trade mark, etc.) which generally provides a more
accurate measurement than a resistivity cell incorporated into a TOC analyzer

(Hach Ultra or GE Sievers trade mark).
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di fferent chem cal species (C02, H, O4, HCOB ,

COB32-, etc.). These equilibria are well known to a

person skilled in the art. There are two hypot heses:
initially the water contains gnl y organi ¢ nol ecul es

and ultrapure 5 water, and iS conposed of the

chem cal elenents C, H and O; the sanple is totally
oxi di zed during the analysis by the unit wunder test.

Accor di njMddulé hesie baigsi esdise dHeenicaindygailibriutny irofthe hewater of
totally oxidi leis

. = k t = b g .
é’dﬁ&féﬂ chemisAl epe@s$ Rat ¥ éh@ '389@%%:?0 tetefe These equilibria
éweq"q Jmolbgw {508 pE RN AR .Hftrﬂ@ LA Hor 8 e Gib ﬁ?gbf-ﬁeses
dul a

educe receives the resistivity d
cal cul at ed obymmatlyutree Waten:onvmm; onaly drjenicanoletuleistand ultrapure
data fromthe refere anal yzer nd the suregeg H and O:

devi ce to be WAEIIA? 'éoco deofgd @&P?F’é%a SRMER
sel ection, 40rfi éaﬁﬁblb”&. to@dil J%d asdéﬁﬁ 'tﬁ egﬂ%)y‘%[)ssb}q the unit

i.e. it filters t resistivity ata pr
appar at uses. Urklefttestfiltering is carried out as a

function _of the resistivity ran neasured. P

havi o cAGarRE hifest hinotesss e RBARUCRRy qidhe Sty oxidized
fsalige 68l 1inf&d So TRE WoRcBRifSSorl bf cBRSTTE forisd fFG'lh‘WIHl@h &he initial
an error linked to the uniform nodelling over the

wieocentratjsuy aft orggnicangleculesris drevgp?® by t he | east

The.pol yNSHU SbesiTeh 1 HeBRTDY ea FEGAREEF ay e A, as

Wedliahe shé ¢e@igiuv4woaml fromdgld reTGreni:erar@{?z‘dﬂ #ndyhd hﬁaasurement
net hod | east squares. The pol ynom a gener

&eviceatsx b@fca@p@éed zMopylg gaq:qrylegfoutdhgesfeleptlont or fllten%\/g, of the
tr@ﬁgﬁ‘\fl R/ Soififd "f‘gl 'itsfni%%]ftllf@ r&ﬁét%z{tgg)reﬁﬁgﬁ?fé/ %@tﬂ apparatuses.

ues asur e neasure evi ce
Jadei filteningds aadletdmsteasmamutm dfithée ln&sléﬂmty rangéyaedsured. Points

tl th dule C d
BB (300 et nelap doabire R raie, SRo iered | IhiBymedileemates it
¥i'bﬂ=?@o gﬁéldﬁq)ﬁél %rroThﬁkl?g?‘tSnt‘hbonnﬁBrH rrhﬁiemﬁfgt 8ler the whole

erstoo on rea I ng the [ owi ng I gures,
wlpemtmg:ramgee far @xagplenlmathe: ldasy srnepresseetiocd whlle av0|d|ng any

br at devi d' Oto t [ t
stpeits BPay PRl REae fiRied Ribeui g iencs of
TOO cont de@@oﬁelzﬂés@obbpﬁbhﬁ@l rﬁbdélllﬁ@ for Ekémple by the method
seconds), by the device o ure

ofeastetiuareen e RAQRIA by @ﬂn@ralkye@hmsa@é@*deha typically of
ol?(]?erj qumﬂe%lforg 'e%“%kﬁlsﬁeg éﬁ%%@%ﬂtbﬁ%ét*e{eﬁ%g%@s fheasured

i'bratron curve
by the measurement device to be calibrated and those measured by the TOC

analyzer. Subsequently, the module C provides calibration coefficients from a

calibration resistivity table provided by module B.

The invention will be better understood on reading the following
figures, in which:
Figure 1 diagrammatically represents a calibration device according

to the invention;
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5 inplementation of the calibration nethod according

to the invention, Figure 4 diagrammatically represents
nmeasurenents of TOO content (ppb) as a function of

time t (in hours:mnutes), by Jhe device of Figure 1

for checking this first inplénmentation of the

cali bration nmethod according to the invention, and 10
Figure 5 diagranmatically represents neasurenents of

TOO cont drigure(dplagramnaticaiic tepraserits tmeasureients of TOC content

d | i brati bt ai ned . .
RARE Ao BafunGHoB of HEVEL 41 brSeROROmDh SB8 e gt ayre 1 for

u"h%l rA¥RALbLAf tHd Qé&fb‘?at?orﬂh%&f’ﬁ@édr&ih?'tﬁ thE RIRFEBhS 2
calibration device 10 according to the invention. 15

Thi s deviFigure® dtagpannmlcallxdeepreeerltSta)caié)ra@m buevecohtained by

f.or , neasu t he .total ni ¢ _carbo ntent

i jgreralion 8 idsaliviafn B SoEtBYloxieeniah:

passes t lFigughy Hlé@ré#ﬂmémaﬂy répresdits Hepareaentd 6PTAT content
t he anal yzer 2 The pipes 11 and 19 are fed by a

dppb} 8818 fynsdiopyofatirpe delim houngi@iyitpels byithendevioe &éléﬁgure 1 for
Zc%ﬁteg)l}fﬁgpﬂ'ﬁse it I‘(ﬁ@él’?‘l mﬂ{ét@ﬂl bt oca?lélgELQntrHSth%'dpgcc%rdfﬁg to the

et we
Jinveritiopn andl p| pes 8 and 9 and the junction of pipes
12 and 8, feeds a part non-return va

IS .
The nons T dBdammatich RS anls daaee oA AT § 5C content
‘r‘(ggﬁ}ﬂagt§ fuﬁ&‘o‘?ﬁ?ﬁﬂ tlﬁ?egt anpge%(gnds VEehBFtRH curve obtained by a

triction o w of t lutiton in the pipes
kkecand impleniénitatiomnf thet calibratainmethddsagponding|tb yhe invention.

cal i brat for, e | e 25 between O. and 1 .bar. (or, .

bet ween %d% WE 15 %‘?gpamm@?'c?lﬁ' JEPIFSES bt \ﬁ@gﬁrat@{fofev'ce 10
Recaffing +d tHe iRadntidrhe pipe 8 forns a cl osed | oop with

a reservoir 6. The reservoir 6 is itself fed by a

feed devildés dgvighibhcompesehardevieg fitade ealibgatedader measuring

O BT PERE Sarpblf GRSt BSBRsCh efeleieBitoG anatyzer 2
8. This goppent 1 gisedes ahtduighnthesdeviss 1l qutlyeﬂ(s) basses through

polluted b the CO2 of the air outside. than an
é e@ﬁmzyrﬁr M%pmsuﬂ 8nd 19 arsifgdiyng pmeoﬁa {$gif fed by a pipe 8.
I 446 t
TTERERET Pand i itk BRasE2) WHRiFlisdit BUERS RrioMk Pibe 8. A
|yrpass pipd 28, whan:h isi ldgated bmWabhdhmjurtmmng)ffFji;béseal andtthand the

i.on _exchange r ad

PRI SIPIORP 12N CReTs R B BRSTSLBXTANE: ng

the carbamed nphagtith, VQIV@”?aQW&ﬁySaﬁoéqﬂéd&'% solution to circulate
circulating in the circuit with dissolved CQ2.

through the pipe 19, even during restriction of the flow of the solution in the
pipes 11 and 19. This non-return valve 7 is generally calibrated, for example
between 0.5 and 1 bar (or between 7 and 15 psi, i.e. in Sl units between
5:10* Pa and 1-10° Pa).

The pipe 8 forms a closed loop with a reservoir 6. The reservoir 6 is
itself fed by a feed device 15 which is either a syringe or a flask.
Advantageously, this makes it possible to inject a concentrated solution which is
diluted in the pipe 8. This concentrated solution is less likely to be polluted by

the CO; of the air outside than an extremely dilute solution.
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The lanp 3 generally operates within a range of 185 to

254 nm for exanple at 185 nm The cartridge 4 is
general ly capable of being filled with a m xed bed of

two types of anionic and catignic beads, the beads

bei ng polyners, the bed 10 o%ti onal Iy conpri sing

nor eover activated carbon intended to capture organic
compounds, for exanple 10% by vol une of activated

carbon. AStadingefdorhithe redenvepr @sihet sipe ppsesas througly aobump 5,
wired or wireless data  transm ssi bet ween t he

whish ot 2pie iUk Presery 'f‘h@eaﬂQﬁyggP be ovRA.ta@damp 3 and a
'c!a?t?lfjéé 4 E4HE Bt Beﬁw@%l%ﬁ%ﬁﬂtr@ldd é)YcH%glé" re8i lﬁfads The lamp 3 is
W Te ta transni'ssi on between the anal yzer
aww\/alqmmp»@es\gdlnngVSradtatwnt tapakde @é\nwmlettelwbxndmng the carbon
porta ut er pe. .In er.ation q

BEPeR T ann Bpus el el S e fra il 4R38Red co,
circul at iTpg |hARP3 fqunERalyDYpératePWiRRR & rafge bE.185%0 5_2534 nm, for
and 12. This feed1s carried out via the reservoir

vxaowle eydBanes the circulation in the loop, in

parti cul 2 j t [ a

i on- muaresertiEs Lix BETPIFHG SarApIEOHEHT HeLHEMP B raied bec

GPawpagpad of Bnivaic had abiyniexiatalsi, tre beads beirg b@lmfne'ﬁs the bed
Said solution is generally either a flush solution

tuaaa@bﬁgrr%wslm porapYeT activatediceEion iniandest te m{@ organic
TS iRl {62, SDGEHY bBFnd'ot B aRAFarbbnt he two

asurenent of tenperature and
resi sti viA gotteash lihe b@repredemstthierpcm@lltyfoft\lmed tonowireless data

ces .1 and 2. Thi s neasurenent r t ed
dransESyian Daiuden I TaBRRiAeTEdRvies 1 AR e 2,4 A dotied
q’lhéfﬁi t%'ﬁ)‘res-% ﬂ@b@ﬁlﬁlhfyr &mll?ed r AReIdaR A4 tra‘ﬁ%ﬁ‘ﬂssﬁ@r@@etween
) processor of the device 13 receives the data
ﬂh@rﬁﬂahﬂetrv\l) argD adpracessorl pgren, wiliia 2 esietvncaenéﬁ ok the portable
data to these devices so as to nodify the calibration
&OW%‘*WBguremm device 1. At the end of the

cal i br at il9petdtRn, RINCSQFSUs H5l@BEM fed bytthé pisy 116€fedds the fluid
can &rtow de a calibration certificate

Adretliatiag derms farmegdey tiergjpes 8 Re 1t ,nb%n’%?a @rmd 12hd hirefgedes carried
B0 S e BOOGAT ekt Ol (PRI in prtuir
wmerglttd‘mdmescan Hyueoushsolation which must be substantially gas-free,
apart from the CO, gas which can form by oxidation using the lamp 3. Said
solution is generally either a flush solution or an aqueous solution with a
predetermined TOC content.

This solution thus circulates within each of the two devices 1 and 2.
A measurement of temperature and resistivity can be carried out in each of the
two devices 1 and 2. This measurement is repeated many times, for example
twenty times, on solutions having different TOC contents from 0 to 500 ppb or
even 1000 ppb.

The processor of the device 13 receives the data from the two
devices 1 and 2, and re-transmits data to these devices so as to modify the
calibration of the measurement device 1. At the end of the calibration, the

processor present in the device 13 can provide a calibration certificate.
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in Figure 1, for which the UV | anp operated at 185 nm
and 254 nmwith a power of 17 W The cartridge 4
cont ai ned approximately 1 L of resin of MIIlipore
Quantum | X trade mark. The flqow rate of the water was
conpri sed between 20 and 100%/h. The reference
devi ce was a TOC anal yzer of Sievers 900RL (CGE 10
group) trade mark. The photo-oxi di zabl e conmpound
i nj ect ed Atlvantagglouplyradcprdingttb dine linveidBog, thepdgvicat! 0 is portable
d| ffer ent oncentrations. Figure 2 diagranmatically
QP&rent s of TOC content (in ppb) as a
functl on t (in seconds, s). The points 21,
form ng aa(fgurﬁr%'%gﬂ, repr esent the set of calibration
15 point fxamplerbd by the measurenment device 1,

accordin t eps b of, the fir .

i rrpl errent f8 oY gté?@“@?%%e %)qrrlgﬂé)thmﬁgndev&]eem as shown
?‘ur‘é”‘?n\‘oro\fvhlcﬁ%eCUm Rithp Ger SEeonNd$8% ChrﬁﬂﬁlooQBﬂtnm with a

Slm arly, the points 22, formng a curve

mvessE it/ Vhd heegartfdgsad pnn@dn%ap@roaft@atﬁbayupédew of Millipore

t I n
SREEEPERSEy T 308 lma TR P bt ol boppeen 2
AndoPO0 P THesrdeianeeldevidehwadid TOCanalyrer thBiewessxBBORL (GE
between the curve 21 thus. obtai ned and f he curve

igowaolr admm%ﬂ%@%@g@&a%mmp Viected Waﬁlzdeh'PU”ty

[ h 400 which is

g8l HIFLC Yoo 8fipont BoHeeatiohk O 08! Thus, i

can be sddgurer? Hiagoarenatichly regres@@sdnéasurensats of TOC content
ven bet n,.curves 21 and 22

g&b‘b‘ﬁ@emn&@g@% nglrffﬁhb ﬁ'&c%’\gﬁeéﬁt (ppb) increases.

The di ffelfh%nESiﬁtspQﬂW‘P@rﬁmﬁ?”d’%r\%lZ@nFép?gsentnthe set of calibration
particular wth high- content TOC neasurenents

mﬁeumeawradcmeﬂ@omeppbmthmﬁr acedeing tossteppa) and (b)
RS0 1 5 e PR AL, S Lol P o

CIEIDCbidﬂtérﬂfbdﬁHsb@ndg tobhaipvast. Shifilde tihe psints 22, formlng a curve
| ementation of the calibration method accordin

lepresantdhe sefagkgalibraen maintssmeagHred PMM%F%E?”CG TOC
?a]r}a (22 in Figure 2. This curve gives 10 the
re ehce resistivi ty neasurenment PREF of the
ref erenceVheX teaTyx@rcéhtentwig hneas;q[redt by othehelevice 1 equal to
resistiv oi S f the neasure evice to
0 mptardd o oiBof nrbdiBsERCG Y HBS SHTSIERRE on hE s between
tHE dufplis '2(]”(%%'66(&%&&%&&@&%@2 WAm% QYEVEr AYfirEdbectively.

corresponds to actual val ues, can be see
The value of Aige is much smaller than the value of A4oo which is itself much

smaller than the value of Aggp. Thus, it can be seen in Figure 2 that the
difference in measurement at a given t, between curves 21 and 22 becomes
greater as the TOC content (ppb) increases.

The differences between curves 21 and 22, in particular with high-
content TOC measurements, especially above 200 ppb and even more above
500 ppb, are not acceptable as reliable measurements of the TOC content.

Figure 3 diagrammatically represents a calibration curve 17 obtained
by the first implementation of the calibration method according to the invention,

based on points 16 taken from curves 21 and 22 in Figure 2. This curve gives
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The calibration according to the nethod of the

invention is therefore particularly advantageous, in

that it duly takes into account this absence of

linearity. Figure 4 diagr ammi{!cal ly represents TOC
contents (in ppb) as a 10 function of tinme t (in

hours: m nutes, i.e. h:n) by the sane device 10 of

Figure 1. It makes it possible to check the

dladairbfaemm rq-'sﬂi\my meaeunﬁmmtt prerhed thenneferenoa. TOBuanalyzer 2,

curve 2,s th urve o ined with t refer
f (BRaect B thenee sttt e Q1 0e STeaRtremieDE dgis etk catibrated
Wl_th t he measurenent deV| ce 1. It is 15 noted that
the two neasurenent curves are al nost identical.
Exarrpl e AVith mp@nﬁtce&arquaégfdfliﬁer#ﬁ éhemoatlinearityf ofi this calibration
of the invention 13 Ca”'gﬁ%e t using a

d’é’vr‘{ecé"%h SRR B Y A S 61 whi ch the WV

| anp opermieshldtatictbacitraing tatthé rethddvoft thednpen®in »f therefore
17 W The cartridge 4 20 contai ned approxi mately 1L of

mastigulay mdvantagesusu iththah it xuly esiir . acaeant fthlémabsence of
ﬁggn f the water was conprised between 20 and 100 Lh.

‘P ference device was a TOC anal yzer of Sievers

900RL (GlE@Ireuqb)dlagradanamdﬂy rEpeesgpiiot TOGXcahteats én ppb) as a

d hi gh h |
HOREoN Gl timer {in 0uH UGBS G 4L TR ho8aTEVae Q05 fioure 1.
gives the hBpsy rt fbte ‘?@tcgb?i@@he 55@&5&&# Wedthod AcchbRfing to the

device to be calibrated an or the reference
amenfiver accordl ng to a first series of calibration
measurement S. . . .. ... .o; 5 3= -c----s-s-tomo oo o= -

Qe\én@ethb%d?@e galis l?lﬁélb@ﬂ/e':’@tﬁt@[rﬁaﬁ@ltﬁmﬁ’é Wedsurement device 1. It is
------------------------------ . TOC Tenperature

Tatedr thaséhetwe measoepenbeirygs aresinest identsal. 25 25
194 54 2% .53 (31 51 1

-------------------------------- 299 16 25 13 179. 66
25.43 - ARd&cddl @karbipleldBimidle@fentdtion of the method of the invention

was carried out using a device 10 as represented in Figure 1, for which the UV
lamp operated at 185 nm and at 254 nm with a power of 17 W. The cartridge 4
contained approximately 1L of resin of Millipore Quantum IX trade mark. The
flow rate of the water was comprised between 20 and 100 L/h. The reference
device was a TOC analyzer of Sievers 900RL (GE group) trade mark. The
photo-oxidizable compound injected was high-purity methanol (HPLC type), at
different concentrations.

Table 1 below gives the measurements obtained, respectively for the
device to be calibrated and for the reference analyzer, according to a first series

of calibration measurements.

Device to be calibrated Reference analyzer
TOC Temperature TOC Temperature
(ppb) (°C) (ppb) (°C)
309.52 25.17 201.62 25.62
310.51 25.25 194.54 25.53
299.16 25.13 179.66 25.43
218.10 25.05 158.40 25.44
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11 ~-mmmmmm e -.._147- -1 - 93 73" 25 90 31 ;

25. 28 65 10 25.56 ----- —-eeeccmeaaoo- 44 86 25.34
2773 25 62 19 91 25.38 15 63 25.70 ...... 992 25. 40
71 5.81 _ 10 62 ..........., L 25 51. ... ..
7.31.. 25.79 4A4 25.53 .. . 0V 4.6

.......... . _.-_25.83 Table 1: raw data to be

cal i br at ed The calibration range i s advant ageously
chosen conpl 62126 | i ndepen@&ri8lly of thed3¥andard 25.47

exi sting TOG g0laft| ons. Acgergiing to the nequired 2556
preci sion in Ul ven TOGEapges, 1t 13773 posSsi bl g5 62
to renove cer I.Iglgﬂ UI [}[ S Tégl§8ldbl e 1. HIBB U Stat 8525 70

Y o0 o o

Ph rcopei-a ar-e—643 HeS—a—Ss
e S oo, & X mi. e o0 2581

pr eci sion—for >—ahal yz apbr-oxi \/

ppb_ ith thp1p.€ﬁ2 rati nn 2{51&” d Zﬁp;?m? t:; t;:U 25.79

i nvention, the4gt hts can 2B&3chosen ar ohHB [500 ppb 25.83
and at very | ow T(Iablmﬂueaw(dal‘_@t@pb)cahbra@ectler to

adapt WI t est reClS 0 q sltan ards f
P oh and 6w Selreti oot |, Saapitidly SAN0RRE mpletely
Wﬁam@mﬂywﬁm@&%ﬁaaﬁi elsfirRPerassluasnar e processed

in 'such a"way as to produce a resistivity table (cf. _
Tabl e 2 WBeicording dapbasgddied oregsgn in the glven TOC ranges, it is

____________________

ROSIG 7 15T5¥8 UL pPIEES TS deble. i Upiied Stpiss, Shargacopeia

C&bhbﬁr&i @4B (rdghire< alspebifibpredikion-for a-TFOC -analyzer of apfn’ﬂ:&lmately

00D e 0.795 1.016
500 ppb.” With the calibration method according to the invention, the points can

be chosen around 500 ppb and at very low TOC values (<10 ppb) in order to
adapt with the greatest precision to the standards for high and low TOC values
in each situation.

The TOC values and the associated temperatures are processed in
such a way as to produce a resistivity table (cf. Table 2 below) compensated to
25°C:

Resistivity of the device to Reference resistivity

be calibrated (Mohm.cm) (Mohm.cm)
0.798 0.995
0.795 1.016
0.813 1.063
0.965 1.138
1.129 1.517
1.554 1.857
2.306 - 3.033
3.709 4.257
5.624 6.464
5.388 6.671
8.842 8.278
16.321 18.180

Table 2: compensated resistivity data

Although this is not obligatory, sampled resistivity values, such as the

resistivity of ultra-pure water (18.2 Mohm.cm) could be included in Table 2. The
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3. 033 2.13{8dataof Table 2 are tl’feh'pr'o'ceSSéd it ordeT tocorrespond to a
----------- Y 4. 257  5.624 6. 464

polynornlal calibration- - A check is |mpIemented in order to verify the new

----------------------------------------- 5.388 6.671
---------------------------- 8.278 16. 321

18.180 - -

----------------- . Devitghpde2: | corgiersieeed |resistivity

dat a Al t hough t hi s i ealitsatedbl i |gatanalyzes@npl|ed

resistivity val ues, BOQCHppb) t he T@CSi(spbvi tly of

ultra-pure water (18.29Mggm cny) cowdtioBe i ncl uded in

Table 2. The 12 calihgqaigyon of theggggnt at 18.2

Mohm cm i s equiva ' e of O

ppb. The data of re—then fLJZ;:,:,cL in order
to correspond to a ,W? m-al—eali-brgiien{ A check is
i npl emrented in order frg(’/irlfy fhnsz 5-gal i bration
coefficients (cf.|Tahl43-99 46.99 ... Device
to be i Reference| cali%®ated [anal Y3630
....... TOCpP..b).|.. TOCIQppb))).. 14.589173 191. 98

5.91 6.41

5.10 5.41

Table 3: Verification of the TOC calibration

Relative or absolute deviations are defined according to the different
TOC ranges. When all these criteria are approved by a given calibration
device, the TOC certificate with the calibration and verification data is printed
and provided to the owner of the device to be calibrated.

Figure 5 shows a diagrammatic representation of measurements of
the content of TOC (ppb) as a function of time t (in seconds) using this second
implementation of the calibration method according to the invention according to
Example 2: a first curve 41 for the values of the reference TOC analyzer and a
second curve 40 for the device to be calibrated. The first part of these curves
corresponds to the actual calibration, for values t comprised between
approximately 6000 and approximately 11000 s, and a second part of these
curves corresponds to the verification for values t comprised between 14000
and 18000 s.

The calibration method according to the invention therefore makes
possible a reliable response to the need for precise calibration of TOC content

from 0 to 500 ppb, or even from 0 to 1000 ppb.
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------------------ 143. 18 141.24 78.05 87.95
----------------------------- 1 3.99 46.99

------------- ... 19.63 23.37'¥Y10.10 11.58 .6.41
---------------- 1 5.10 5.41 Table 3: Verification of

the TOC calibration Relative or absol ute deviations

are defi Ade aalibrationg meathodeactdriiagetd thEOdhwvemtigas thus shown

Wien all these criteria are approved. h ive -
SSEPIHRR | oh theo bRy PrRYIOUS SXROIPIER of iNpIRriegiatian, hgs definite
GRivahf: :’ig ﬁ?ﬁra\’tﬁfd bf Q%vﬁ% fgagttﬁe infeddurBfRAt of Mk total organic

provi e owner of t vice to be calibrated.
Fiaghore (FOEH oastent dif agr aguaxuscsoletivraseriewns of reffability, breadth of

TRREenhobralPrmaatpr s SR ik 8o S coona

i mpl ementation of the calibration nmethod according to
the invention according to 15 Exanple 2: a first curve
41 for the values of the reference TOG anal yzer and a
second curve 40 for the device to be calibrated. The
first part of these curves corresponds to the actua
calibration, for values t conprised between

approxi mately 6000 and approxi mately 11000 s, and a
second part of these curves corresponds to the
verification for values t conprised between 14000 20
and 18000 s. The calibration nethod according to the
i nvention therefore makes possible a reliable
response to the need for precise calibration of TOC
content fromO to 500 ppb, or even fromO to 1000

ppb.
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43 The calibration nethod according to the invention
t hus shown according to the two previ ous exanpl es of

i npl enentation has definite advantages in calibration
of a device for the neasurenent of the total organic
carbon (TOG content of an aqa ous solution, in terns
of reliability, breadth of 5 the range of val ues
nmeasured, sinplicity and ease of use. 14 CLAI M 1.

Met hod for the calibration GLAMISI east one device for
measuring the total organic carbon (TOC) content of

an aqueous solution, in 5 particular ultra-pure

wat ery, by iRGS Y6 e Eglﬂ)réﬁ% S iaf 1 1E¥st0bnd YediceCfdithBasuring the

at a given tenperature, a r oxidation of the carbon

that it tataintoagarsict car®op, (FQCY ocenteotl afompr iasiuaguat solution, in
| east the fol| ow series , of steps, i.n the presence .
of & ref EreRulETebbRTe, Sater By Gisunag T3 PeSRIVEY of said
cal i brat 5QtiBRIAta BWeRERMIdrafré haftéreskighiion lof teé dalSon that it
10 ultra-pure water using the neasurenent device and. _

t he TOC cemtaingzierCOpheaid er¢tbpr\aonyprising alegast the following series

caut val ot Sghputiof BiiercR o P EAERTOE el o

cal i brat (®)nPrRiudirey, aectibratRIn poiat ibLynmeakoting the resistivity of the
corresponding to a neasurenent of the resistivity of a

sol ut i onuba-Rure1 ValRbL ¥singdi e, dpraswsmilingevige and the TOC
ultra-pu r Gk &, O cont

phot o- bx P ARYZ8 o b meshayfy JHaRgCN Ritalshed value equal to
oxi di zabll & 2cdd@ocraridr a0 @ gghivalern vatliezafdzeroesi stivity
nmeasur enent eing carried out by the neasurepent. . .
dovi e alf) BPRROS BRI 96 ERILTaHES SRR, BRGR, Gijbration point
POi NS MB&ir8shdridimy e iPhRakAretaémbbi Sl Astflivity of a solution of a
correl ation between the resistivi té val ues neasured by

t he TOC phetesoxidizable dempringndnt Hibwepureasvated bpvinge a given

devi oo 1 B9 et B oo ElAshe s EohhOGnd el “SHLECR "or photo-

al gori t hgxidabldeompsliAd GavinyebSErnBKit RN tesisityi rR8asurements
out in the previous step. 25 2, Method according to

the prevbeilg epHias ositicdy tthat measeaipents dgvigesapg by dhe TOC

igLLE}’“ﬁSQ?%lgﬁeéttEQSé Oatibiod SORR hHkifs i1 8o8siBle®R tablish a
correlation between the resistivity values measured by the TOC
measurement device and those measured by the TOC analyzer; and
(c) Correcting the TOC measurement device for calibration purposes
by at least one algorithm, on the basis of the measurements carried

out in the previous step.

2. Method according to the previous claim, such that it comprises a step
(d) following the step (c), said step (d) being a step of checking the
TOC content measured by the measurement device in the presence
of an aqueous solution of an organic compound having a given TOC

content, generally comprised in the range of 0 to 500 ppb.
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TOC content neasured by the neasurenent device in the
presence of an aqueous solution of an organic

compound having a given TOC 30 content, generally
conprised in the range of O t? 500 ppb. 15 3. Method
according to any one of the p Vi ous cl ai ms, such that

t he conpound of step (b) is chosen fromthe al cohols

and sucrose, preferably said conpound is nethanol or

et har3ol , Mastisod>\aeoonding to fangf @reilof yhsqdrelvioosrmlmmﬂ; issich that the

met hanol 5 4, Method according to
pr evi ousCemarked ofsien: Kk s ﬁ@%sgn nﬁ?%aﬁ’@o@g‘whds and sucrose,
cal i brat Pférfer%folyﬂts deeéhpclagﬁddlbfrfn%ﬁo ! ieitol HPeBASHI STERVen more

devices I's carri e according to any
one of tpefprabhi said cohgaund isuwdthahelt step (c)
conprises the use of at |east one al gorithm which
carries out a conparison between the resistivity

val ugs ofyeithed Becori Y& dinyadkk of hﬁéq)raﬁaayr&anﬁy dUdR that the

TOC neasurenent device, fof each given TOG val ue,
f ol | owedsipyultaneous salibrasion| efaat least: e gifiereRmTEIG cheassirement

restor esgér\(ele§ %s%qﬁ,fgﬁ g.%/ val ues of the TOC neasurenent

device a the reference resistivity
val ues given by the TOC anal yzer. 6. Method according

to any one of the previous clains, such that the
oxi d&t i oMeit@oqnaéarer@erw tisPRY one Peie PEyiousHElRRaS. csughvthat step

\rMa;jk?tnl g(bl)ang %%1% Pé@ﬁétqga%&ﬁ({%lgﬁﬂgﬁ accgg:g carries out a

to any oocemphrisdre betweentise cesistnty ealués tdidhe al OC analyzer and
cal i brat{on is carrleg o%t i@r a TOC cont nt of 8

1000 ppbthosgr Beasyd, bysthg %W%’Bemﬁﬁ geyicer &oF GPS}“ given
of 2 to 36 RRIEVRNoWRHEDY 2RePlisd &5fall Yeddt chd QIGthm which

ppb. 8. Method accordi ng to any one of the previous
clai ms, mstoreshhe resistivity velues gfthe BORumMeasument device as a

cal 101 2@ B810E . e oPLETEER NP OIREL 35 4B P naiver
30 preferably from18 to 22. 16 9. Method according

to any one of the previous clainms, such that any
sol ui onMedhed asaprshingl o amy %%.o;tthmrw@ﬂsmlm isgich that the

measur edoWybiio id lﬂ?oduced using at least one source of UV radiation, the

UV radiation source operating within a range of 120 to 400 nm.

7. Method according to any one of the previous claims, such that a
calibration is carried out for a TOC content of 0 to 1000 ppb,
preferably of 0 to 500 ppb, more preferably of 2 to 500 ppb even more
preferably of 3 to 500 ppb.

8. Method according to any one of the previous claims, such that during
step (b), a number of calibration points are produced, comprised
within a range of 5 to 35, preferably from 15 to 25, even more

preferably from 18 to 22.
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measur enent device and within the TOC anal yzer, in the

sane fluid circulation loop. 5 10. Method according

to the previous claim such that said |loop is

equi pped with at |east one neans of deionization or

even decontam nation, such as”an ion-exchange resin

and/or activated carbon. 10 11. Calibration device
conprising at |east one fluid circulation |oop, at

| eas®. onkletredce aecardingCto anployeeof, tl"mriraliOUSealat'msneuch that any
processor corrprl S tithm which

carries BRiutien &ﬁﬁ%‘ﬂg@m tL%Zg%@ Yig't ﬁt%&\ 5t ngasyred within the
val ues oﬁebgﬁre%tad&%é’-ﬁﬁd thid RS TS a"r‘i%ﬁ&éf 9A tHé same fluid

the TOC neasurenent device for each given val ue,
and at | eesdatommeloapgorithm which restores the
resistivity values of the TOC neasurenent device as a
function of the reference resistivity values given by

the T6C megotE @iccorfind 2o BRYiprevieas oeldimg sueht fiit said loop is
previous claim conprising at |east one cartridge of

i on- exchedigeredswithardl/ deasictoneat ®@apar Khn deionization or even
decontamination, such as an ion-exchange resin and/or activated

carbon.

11. Calibration device comprising at least one fluid circulation loop, at
least one reference TOC analyzer, and at least one processor
comprising at least one algorithm which carries out a comparison
between the resistivity values of the TOC analyzer and those
measured by the TOC measurement device for each given TOC
value, and at least one algorithm which restores the resistivity values
of the TOC measurement device as a function of the reference

resistivity values given by the TOC analyzer.

12. Device according to the previous claim, comprising at least one

cartridge of ion-exchange resin and/or activated carbon.





