1 A Polishing Cartridge for Final Purification of Water for Distribution to
a Point of Use The present invention consists in a water purification
system Mre 5 precisely, the present invention consists in a water
purification systemof the type equipped with a purified water
recirculation | oop. The present invention also relates to a water
purification nmethod using this system 1 Many applications
require the use of ultrapure water, in particular in biological and

chem cal analysis |aboratories. Water purification systens 10have been
designed for this purpose. . _ DePending on the vol unmes of water that
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distribute purified water at their npg%ggpbgéeatnent t hroughput, at a

t hroughput very much | ess than their maxinmumtreat nent capacities, or even
sonetinmes at a nil throughput. 15 Moreover, in sone cases, it IS necessary
to deliver a predeterm ned volune of purified water, and it is therefore

beneficial to be ablldeRresapbimieatiomeoasists iNKLWALN Ririfigation sisten). dMere
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exanpl e to afjplslogidif amt EferhRYehbnblyss BFAHORNES., VWtlr purification systems
10  have been designed for this purpose.

Depending on the volumes of water that these applications require,
the purification systems are required to distribute purified water at their
maximum treatment throughput, at a throughput very much less than their
maximum treatment capacities, or even sometimes at a nil throughput.

15 Moreover, in some cases, it is necessary to deliver a predetermined volume
of purified water, and it is therefore beneficial to be able to automate the
distribution of a given volume without the user being obliged to monitor the
filling of the given volume. These variations of throughput in this kind of
system cause a number of problems, in particular water stagnation problems,

20  which compromise its purity.

The problem is therefore to design a water purification system
adapted, as required:

- to distribute purified water at a maximum treatment throughput,
for example to fill a container as quickly as possible,

25 - to distribute purified water at a very low throughput, for example
to adjust the water level in a container, and

- to distribute purified water automatically (volumetric mode) by
programming a certain volume of water to be delivered, for example to fill a

container, at the same time as providing the best possible water quality



to distribute purified water automatically (volunetric node) by progranmm ng
a certain volune of water to be delivered, for exanple to fill a container
at the same tine as providing the best possible water quality 2 regardl ess
of the selected node of operation and at any tine, in particular when water
has not been drawn off for some tine. Several solutions to this
techni cal probl em have been proposed. Thdy generally provide water
purification systens conprising a water 5 recirculation |oop fed at one
point by an inlet for water to be purified and having at | east one purified

wat er point of use outlet, and u% means. and water purification neans
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15  to the recirculation loop. Accordingly, the user can distribute purified water to
the point of use either at a high throughput or at a low throughput at the same
time as maintaining a constant flow through the water purification means.
This type of valve being manual, it cannot provide an automatic
distribution mode for filling a predetermined volume.
20 Another type of prior art water purification system includes at the
outlet a three-way solenoid valve of the on/off type with a normally closed
(NC) flow path and a normally open (NO) flow path.
This solenoid valve enables the user to deliver a predetermined
volume automatically, although without the possibility of adjusting the
25  distribution throughput.
One solution would entail operation in volumetric mode using an
electromagnetically controlled proportional three-way valve. However, this
type of valve is costly, bulky and complex. In this case, the volumetric

distribution mode imposes a very fast change from the recirculation position



3 to the distribution position of the valve, the response tine and the
inertia of the valve conditioning the accuracy of the volune delivered.
Moreover, all three-way valves rule out the sinultaneous use of two (or
nore) points of use. 5A third type of prior art systemincludes a

di stribution punp, a manual two-way valve or a two-way sol enoid valve and a
spring-1 oaded check valve in the recircuBation | oop. This enables the user
to distribute purified water at a selected throughput at the sane tinme as
mai ntai ning a constant flowin the filter neans, unused water being

recirculated via the check valve., 10 In this system in the case of an
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the case of a distribution pump equipped with a variable speed motor,
distribution with any throughput is possible but leads to a variation of the flow
in the water treatment means. This latter solution therefore caters for a

15  volumetric mode of operation as referred to above. In systems of this type the
points of use are equipped with a filter.
The above type of system is described in particular in the
document WQ98/052874.
The problem with this type of system equipped with a two-way
20 valve and a preloaded check valve is that the head loss induced in the filter
at the point of use at the maximum treatment throughput of the treatment
means may cause the check valve to open and allow some of the water in the
recirculation loop to pass through it, degrading the performance of the system
and the volumetric distribution function. Moreover, in this type of system, in
25 recirculation mode, the purified water is recirculated at the calibration
pressure of the check valve, which means that the treatment means remain
pressurized and a throughput peak occurs when the distribution valve opens.
The invention aims to alleviate these disadvantages.

A first aspect of the invention proposes a water purification system



A first aspect of the invention proposes a water purification system4
conprising a closed water recirculation | oop supplied at one point by a
water inlet with water to be purified and having at | east one outlet point
of use of the purified water and further conprising punping neans and water
purification means on the | oop respectively downstream of the inlet point
and upstream of 5the at |east one outlet4p0|nt in the water flow
direction, which systemis characterized in that it includes two
independent valves: a first valve on the | oop upstream of the punping
means, and a second val ve upstream of the at |east one point of
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- a first valve on the loop upstream of the pumping means, and
- a second valve upstream of the at least one point of use outlet
point.

10 Thus the present invention proposes to use two two-way valves,
with one of them in the recirculation loop, with no additional back-pressure
device (for example a preloaded check valve), and the other on the
downstream side of the outlet from the treatment means, and used to
distribute purified water.

15 According to preferred features of the invention, which may where
applicable be combined:

- the two valves are solenoid valves of the type with two normally
closed (NC) flow paths;
- the system further comprises a control unit for the valves that

20 includes a user interface;

- the valve control unit further comprises a memory for saving data
supplied by a user;

- the water purification system comprises a hydraulic connector
forming a distributor or manifold for a hydraulic circuit including a purified

25 fluid inlet and three outlets, the inlet of the connector is connected directly to
the first outlet by a pipe and a second pipe is connected hydraulically to the
first pipe between said inlet and said first outlet and to a third pipe having two
ends forming the other two outlets of the system;

- the water purification system comprises two parallel branches



the valve control unit further conprises a nenory for saving data supplied
by a user; the water purification system conprises a hydraulic
connector formng a distributor or manifold for a hydraulic circuit
including a purified 25 fluid inlet and three outlets, the inlet of the
connector is connected directly to the first outlet by a pipe and a second
pi pe is connected hydraulically to the fPrst pipe between said inlet and
said first outlet and to a third pipe having two ends form ng the other two
outlets of the system the water purification system conprises two

paral l el branches 5 that conme together downstream of the hydraulic
connect or; PAECATA toRRtALT dPWRBIEPRM & the BYARBWEICCPAREEREr nopl astic material s
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i nvention also relates to using a systemo above ki nd

that conpri seghtdwepslyetpyicpic, ppBpPragylehe of poltetrdfiuctoetbgldned recircul ation
val ve, and closing the second valve, called distribution valve, to
recircul ate all the Mg Bveptieatalsp rolatefe ta cemethod ofbiging a system of the
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openi ng t he rktirallaton Varier enbasiosing tiaé second vapenicalied BRstsegutdvaas Ve,
called distribution valve to distribute purified water at a | ow throughput;

t he steps ofreeiregpteglt the watestregited byithe treatmert me@N® and opening t he
second valve, call ed, di,54iRG RY R 12tliRs BrthL iR RioR! WHidPhaylRLredt 2
applicable be combined, the method further comprises:

10 - the steps of opening the first or recirculation valve and opening
the second valve, called distribution valve to distribute purified water at a low
throughput;

- the steps of closing the first or recirculation valve and opening
the second valve, called distribution valve to distribute purified water at a

15 high throughput;

- a step of capturing a value for the volume of purified water to be
delivered entered by the user on the user interface, a step of storing that
value in the memory of the control unit and a step of automatically distributing
the entered volume of water, a fast change from a recirculation mode to a

20  distribution mode being obtained by instantaneously opening the distribution
valve and closing the recirculation valve.

It is preferable if two two-way on/off type normally closed (NC)
solenoid valves are used, as this caters for four state combinations: Open -
Open, Open - Closed, Closed - Open, Closed - Closed, each corresponding

25 to a different mode of operation of the system.

This technical solution meets all the requirements for a water
purification system mentioned above at the same time as proposing a design
that is economic, easy to use and easy to maintain. In particular, it offers

operation in the three modes described above.



15hi gh throughput; a step of capturing a value for the volune of purified
water to be delivered entered by the user on the user interface, a step of
storing that value in the nmenory of the control unit and a step of
automatically distributing the entered volune of water, a fast change from
a recirculation node to a 20distribution node being obtained by

i nst ant aneously opening the distributionBval ve and cl osing the

recircul ati on val ve. It is preferable if two two-way on/off type
normal Iy cl osed (NC) sol enoid valves are used, as this caters for four
state conbi nations: Open - _%Jen,_ Open - Closed, Cosed - Open, Cosed -
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bot h val ves cl osed sinmultaneously, yields a fourth node of operation,
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15  both valves closed simultaneously, yields a fourth mode of operation, namely
an idle position mode with the distribution pump stopped and the water
treatment unit completely isolated from the points of use.

This mode is used for system maintenance, for example replacing
components of the water treatment means.

20 According to a preferred feature of the invention, which may where
applicable be combined with others, the solenoid valve control system may
have a volumetric automatic mode for distributing a precise preset quantity of
water that successively combines the recirculation mode and then the high
throughput mode. In this volumetric mode of operation, a fast change from the

25 recirculation mode to the distribution mode is obtained by instantaneously
opening the distribution valve and closing the recirculation valve. This
stabilizes the throughput and the quality of the water in the recirculation mode
before changing to the volumetric distribution mode, these functions being

controlled automatically by the system.



This node is used for system mai ntenance, for exanple replacing conponents
of the water treatnent neans. 20According to a preferred feature of the

i nvention, which may where applicable be conbined with others, the sol enoid
val ve control system nmay have a volunetric automatic node for distributing
a precise preset quantity of water that successively conbines the
recircul ati on node and then the high thréughput node. In this volumetric
node of operation, a fast change fromthe 25 recirculation node to the

di stribution node is obtained by instantaneously opening the distribution

val ve and closing the recircul ation valve. This stabilizes the throughput
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t he connector. According to preferred features of the invention,

whi ch may wiatletappinecaingctss. conbi ned: 10- the hydraulic connector is a
symmetrical pipework, ¢ nent: .the first pi has an outl et section
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third pipe aplidhbleseetbmbiridde i nl et and outlet sections of the first pipe
are substantially equal to respective outlet sections of the third pipe;

15- thel18ection of tHee swdmndicgiopaectorlivgsynmeirioal gigawbrk ecompensrict i on of
the first outlet of -ttﬂéa fﬁgtngi%%t r?és' an outlet section smaller than its inlet section
and the sections of the two outlets of the third pipe are different;

- the inlet and outlet sections of the first pipe are substantially
equal to respective outlet sections of the third pipe;

15 - the section of the second pipe is less than or equal to the section
of the first outlet of the connector.

The invention further relates to a water purification system
including a purified water recirculation loop including water treatment means
and at least one point of use of purified water, the system being equipped

20 with a connector as described above downstream of the treatment means, the
inlet whereof is connected to the outlet of said treatment means and one
outlet whereof is connected to the recirculation loop upstream of the
treatment means, the system including two parallel branches that come
together at the point of use and are connected to the other two outlets of the

25 connector.

The outlet of the device connected to the recirculation loop is
preferably an outlet other than said first outlet of the device connected
directly to the inlet by said first pipe.

According to an advantageous aspect of the invention, which may



The invention further relates to a water purification systemincluding a
purified water recirculation |loop including water treatnent neans and at
| east one point of use of purified water, the system bei ng equi pped 20 with
a connector as described above downstream of the treatnent neans, the inlet
whereof is connected to the outlet of said treatnment neans and one outl et
wher eof is connected to the recircul ati o® | oop upstream of the treatnent
nmeans, the systemincluding two parallel branches that cone together at the
poi nt of use and are connected to the other two outlets of the 25connector.

The outlet of the device connected to the recircul ation | OOE) is preferably
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secondary recirculation |loop, preferably with a throughput |ower than that
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15  recirculation mode, when the recirculation valve is open and the distribution
valve closed, because of the design of the distributor and the resulting
relative pressures at the distributor inlet and outlet, the two parallel branches
behave like a secondary recirculation loop, preferably with a throughput lower
than that of the main recirculation loop. The throughput of the secondary

20  recirculation loop is a function of the geometry of the distributor and of the
associated hydraulic circuit.

In the low throughput distribution mode, both valves are open and
the two parallel branches behave like a single branch, and each delivers
purified water to the point of use. The proportion of water distributed relative

25 to the water recirculated is in part a function of the section of the water pipes
and in particular of the geometry of the H-shaped component.

In the high throughput distribution mode, the two parallel branches

behave like a single branch and deliver purified water to the point of use.

Providing two parallel branches does not change in any way the



In the | ow throughput distribution node, both valves are open and the two
paral |l el branches behave |ike a single branch, and each delivers purified
water to the point of use. The proportion of water distributed relative 25
to the water recirculated is in part a function of the section of the water
pi pes and in particular of the geonetry of the H shaped conponent. In the
hi gh t hroughput distribution node, the t%o parallel branches behave like a
single branch and deliver purified water to the point of use. Providing two
paral | el branches does not change in any way the 9 overall operation of
the systemof the invention with two valves in the nodes descrjbed above.
Not e that tHVErteperdtion Fbsdvstt chhe Hevanieayithh e yalyes INithe Mmafaso t he
use of an H ulic connector, and to the contrary covers all 5
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suitable materials for fabricating pipes for circulating purified water in

this type ofdesggbeehabPdese materials are relatively rigid, 15 however,

especially when the ake the form of tu havi a_lar di a r for
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two par 40l elsnmaleicties af singky diranchvfprovidingdieet$amme i threughipeit tasd the twei ng 20
two parallel_branches @hat are preferably fabricated fromPE or PP tubes
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and are preftgﬁg |<§,5qu ted ci ently small dianmeter to inpart the required
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t hr oughput |PdFE)earevearbcaladiesitableumatarens $oryfabricating pipes for circulating
purified water in this type of system. These materials are relatively rigid,

15 however, especially when they take the form of a tube having a large
diameter for distributing purified water at a high throughput. In some
applications it is beneficial to provide a flexible connection for distributing
purified water at the point of use. In this preferred embodiment, the structure
with two parallel branches of a system of the invention is exploited by using

20  two parallel branches that are preferably fabricated from PE or PP tubes and
are preferably of sufficiently small diameter to impart the required flexibility to
them at the same time as being of sufficiently large diameter to allow the
distribution of purified water at the maximum throughput via the two branches
simultaneously.

25 Features and advantages of the invention will emerge from the
following description of one embodiment of a system of the invention given by
way of illustrative and nonlimiting example and with reference to the
appended drawings, in which:

- figure 1 is a diagram of a preferred embodiment of a system of



25Feat ures and advantages of the invention wll enmerge fromthe foll ow ng
description of one enbodi nent of a systemof the invention given by way of
illustrative and nonlimting exanple and with reference to the appended
drawings, in which: - figure 1 is a diagramof a preferred enbodi nent of a
systemof 10 the invention in a recircul ation node; figure 2 is
a diagram of a preferred enbodi nent of d0systemof the invention in a high
t hroughput operati ng node; figure 3a is a diagramof a
preferred enbodi nent of a systemof 5the invention in a | ow throughput

oper ati ng node; . _ fi_gure 3b shows a variant of the figure 3a
preferred erBBdMREKON in arecirculatipngnede;a is a di agram of a variant of the

system shown 0 the Rigered) \ald Bt or gl baLBRRNE b o ep4amnte

nmeans; and ure I's a diagram o aul i ¢ connect or
140 accor di npetimverliohenianvightth@ughputoperatindinsdde:but or or mani f ol d.

As seen in figures 1 to 3 in particular, a water purification system 100 of
the invention incl uddiguse Ratiera iassay Yfor preferedspbadipianiidia sreeryel em

A R R TSR a8 10, e e Cubat o0 | ooP
- figure 3b shows a variant of the figure 3a preferred embodiment;
- figure 4 is a diagram of a variant of the system shown in the
preceding figures, indicating the water treatment means; and
- figure 5 is a diagram of a hydraulic connector 140 according to
10 the invention forming a distributor or manifold.
As seen in figures 1 to 3 in particular, a water purification system
100 of the invention includes a water supply point 101 for supplying the
system with water to be purified via a solenoid valve 110 and a recirculation
loop 106, a first portion whereof includes a pump 103, a flow meter 104 and
15 treatment means 150 and a second portion whereof includes a distributor or
manifold 140 connected at two separate points to said recirculation loop 106,
the first connection point being the purified water inlet and the second point
being a water outlet connected via the recirculation loop to a recirculation
solenoid valve 130, the outlet whereof is connected to the first portion of the
20 system. The distributor 140 further includes two other connection ends
respectively connected to two parallel water pipes that come together at their
ends opposite the distributor 140 at the inlet of a distribution solenoid valve
120 for distributing purified water to the point of use 102, generally via a filter
107 or afinishing cartridge.
25 The finishing or polishing cartridge provides a final purification
specific to the different uses of the water produced.
For a reduction in the level of pyrogens and nucleases contained
in the purified water, an ultrafilter with a cut-off below 13000 daltons is placed

in the polishing cartridge.



15 treatnment neans 150 and a second portion whereof includes a distributor
or mani fold 140 connected at two separate points to said recirculation |oop
106, the first connection point being the purified water inlet and the
second point being a water outlet connected via the recirculation loop to a
recircul ati on sol enoid val ve 130, the outlet whereof is connected to the
first portion of the 20 system The disltlhibutor 140 further includes two
ot her connection ends respectively connected to two parallel water pipes
that conme together at their ends opposite the distributor 140 at the inlet

of a distribution salenoid valve 120 for distributing gurif_i ed water to the
poi nt of use 102, gdr¥ér@IreYuction gf enPpering @sryptoss fGaRtaiReAJN dRptRYTHIgS.

poi nt of use rAMPIUGIN g . CAILRPAGN R (R
Specific o VRS GRFPRlRPenE; Sl B8 Rt liRgs I ¥ pdlihird Ay,

reducti on i rFdrhetheevaplichtions ogeerssittthgiacl@gskay contantnatibr f tdteopusr fi ed
water, an ultrafilter with a cut-off bel ow 13000 daltons is placed in the

pol i shing cailiGa djeheayy metals or organics rdigiyeRinanths karfobnendndiigvigpt or s
cont ai ned i Lfied | £i .ype f Lyated car re
pl aced i % th%@%g'ﬁﬁ?@%%ﬂéﬁc%ﬁ%gggpégdr Hoeﬁ%'té%lga %rl?ieé(gﬁlé'l&é@ r%%ggsgﬁgrg&el ng a

very | ow corffeiné r &fritegti®taonen ON8 §idficclemarterleavardplaakd iarthe@aishegy
di sturbing the base-lines in liquid 5 chronmatography, specific charged
mat eri al s (ia@ftrisigehange resins, charged fibers, synthetic carbons, Cl18

grafted materials) are plac in.the |i.shi C ri dge Figure 1
shows the sol enoi d \%9. ?3%9%%%#‘3@&%%%%3 ﬁggﬁoﬁfg \Pﬁe&earﬁothgl %%lga?'dt hese
positions bejdMge 3P0babs@diHaget BSsilicis Bemg QymBBRzed By the. IcttepPeot iarl y. As
aresult of this configuration of the valves the systémoperates in the

reci rcull@ti of"nmoekpectively. psr afreedt wdttbis cenfigirations of ithetvadvasythehsysigrt em
d Il th t i.ng the treatnment n th h th

st r 1 but or OPRSES P PRETTASIEL MoGR: Le1 BT WatH o rit S BY T s

case, becausgsfdm! it kb dnapedvater Vi tHd@eSinsdritinted y pddlds th'r”t?u%ﬁ"g]e

parall el 15°branches behave as a secondary recirculation |oop an
portion of tdistriputarfi14@ teaegin ghssiecgctlationgiolemaddvalve i 1Mt dn thi) case,

diverted to the parallel branches . in order to.ensure circyl ati on of ter
Cherei ol p SesenBe" 8L ine HHSBRRCH sadsan reloe, Sigrbuer A ot hip a By 6 1 e
reci rculati i [} 1 i i I f i gure
2 ho 112t t ahfes HehaVhlad 0 cbdbifuddRirch Bficfl bl BHG 4 pifllon el 10
respecti vel yurifiedi watee gdsaing treoagis tteendistribptrat4hgs divettbd thi the parabelghput

distribution node. In this case, all the water purified by the treatnent
means 150 i Lranches BLPELETte fMRirp Sirpriadipnudevalss thergin, Hees3henbrdionaplve

120, the reghr Qi RbLQatEPhERY! &n Hirkety 8P tHREIMElBRYdo0p M 0B via a bridge
141 of the distributor 140.

20 In figure 2, the letters "O" and "C" alongside the solenoid valves
130 and 120, respectively, indicate that the system is operating in the high
throughput distribution mode. In this case, all the water purified by the
treatment means 150 is distributed to the point of use 102 via the solenoid
valve 120, the recirculation solenoid valve 130 being closed. In a

25 configuration of the solenoid valves 130 and 120 of this kind, the parallel
branches behave like a single branch, the purified water flowing therein in the
same direction, as indicated by the arrows in figure 2.

Figure 3a shows the same system in a low throughput distribution

mode. Accordingly, the recirculation and distribution valves are open, as



25 configuration of the solenoid valves 130 and 120 of this kind, the
paral |l el branches behave |like a single branch, the purified water fl ow ng
therein in the sane direction, as indicated by the arrows in figure 2.
Figure 3a shows the sane systemin a | ow throughput distribution node.
Accordingly, the recirculation and distribution valves are open, as 12
indicated by the letter "0" in this figdZe. In this case, the two parallel
branches outgoing fromthe distributor 140 behave |like a single branch and
deliver purified water to the point of use via the solenoid val ve 120, nost

of the purified water bej ng recircul ated di rectlgﬁ)to the sol enoid val ve 130
via the 5 | degicatss! by the letter "Phindhisjigwien it iR cabe hwpParalled pranglasoaded

check val ve i C t I br ar t ;

di stributi on@%?'@ﬁo%ﬁvg%vggi%%%qg ?g’ﬁ%ﬁ fﬁxl‘?% X *33?%5?% S GBIV ki nd
i's shown in guriiedewdter fohire bbimd off usdh etk thalsoterngduchse t1RE, nosiugfhipet at
the point of use in the |low throughput 10 node of operation w thout

degr adi ng t Hurifigfowgkasueeing ressceigirg diregilds tefthepiengignvalve 130 via thei gure
41is a dgagrlﬁgbqb(sa systemsimlar to that represented in figures 1 to 3 in
whi ch the water treatnment neans are indicated. Accordingly, a first portion

of the recircul ati onnIappéltérfhﬁtii/@@mwtﬁﬁm@npLﬁ@gﬂiﬁ@lo@déd eMecrevave R 114, a
pretreatnment unit 151, a UV |anp 152, preferably operating at a wavel ength

of 185 nm &leged baiweerctietnaraliel rspchesmand the sistibutianysajeneidizive ha@. i s

coupled to qot.al organi ¢. content . (TOC). sensor 155 and t tl et r eof
o onnect edt SEAA By TSR o s Ao B b iy 0%, 3BTl KUt Fhe
di stributor J@kivaleorreesdhe AhidlighpVithi Bt pbift bhase M e Mw aelfBput
di stributor 20 160, simlar to the distributor 140, and al so connécted via

two par 401 elmoderef geraigora wiihout idegrading vheverdughpdit s rthe wathery mestesroft o a

second distri butﬁjon point having an inlet 162 and three outlets 163, 164
and 165. | n WHEYnbodi nents, usi ng the sane architecture but increasing

the nunber of distrifygerg andl didipari of @ SYstefi ShfilaPftoUnst F&reBenteavinsaged.
Each point of 25 use Tmy be equi pped with a polishing cartridge specific to

t he differerftgunsed tof3 irhehichethe Water ineiatreenioinetihe aré mradicaliest Acbortdorgly her e
the outlet 164 ?f the djstributor .16(?, i% éon(gegted to tg% reci rcul ation
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di stri but ed wavedandgthalf 118%awe, adinghing tartadgenbddane atresistivity seli ¥pé thatf t wo
(or nore) users are Si rrultaneousl%ugravm ng off water at each of the two (or

more) poi nt $56PURE o1 Ot eaDis CRIYAPAT Fobitensar 95 ANbINer Qutiah hergot
throughput ijs bidd i thd OnBRA0bs e JRAHBLDr Of40!SEhéDutlet 144 of the

distributor 140 is connected in this variant to the inlet of another distributor
20 160, similar to the distributor 140, and also connected via two parallel
branches to a distribution valve for distributing water to a second distribution
point having an inlet 162 and three outlets 163, 164 and 165. In other
embodiments, using the same architecture but increasing the number of
distributors and therefore of points of use may be envisaged. Each point of
25 use may be equipped with a polishing cartridge specific to the different uses
of the user. The outlet of the final distributor, here the outlet 164 of the
distributor 160, is connected to the recirculation loop 106 on the upstream
side of the recirculation solenoid valve 130. Moreover, in this preferred

embodiment, each distribution point has a display 148, 168 for showing



5a function of the head | osses. A val ve control unit 156 having a
user interface and a nenory for saving data supplied by the user controls
the operation of the systemin the various nodes of operation described
above, in particular in the volunetric node of operation. 10Figure 5 shows
a distributor 140 of the invention in section. It conprises two symetri cal
T-shaped nmenbers connected at their cent'& by a bridge 141. The ends 142,
144 to be connected to the recirculation | oop 106 have a | arger dianeter
than the ends 143, 145 that cooperate with the two parallel branches. In a
preferred enbodi nent, the dianmeter of the bridge 141 15 is slightly |ess
than the di dfV@atER refdineniss tfﬂ%é{\tat%éb%rﬂ%lﬂt@dmﬁgtt ﬁa@m@fttmss?)mtgeﬂn an
branches. T ; ' i r : ; t hat
cooperat e witRPEALERL St FIE e ICWRLEE RId8) Hects aE 3 fofico Ry URRIRGE * 17

this preferneateerbedichesftthetth® torompas)addiels OfF asehtee MighshsiugbpuPhmdagbes,
preferably with an inside dianmeter of 4 nrmto ensure that they are 20

flexible. takes priortyeand ietroghms is gadrpited tregachRidhe Redve of Wshase it s

i nl et compnec - | oop via a pressure regulator in order to
reduce tﬁe i@%%?’ég@ﬁ%gﬁﬁ #%S%eg'ppr oximately 34.5 kPa to approxi mately

13.8 kPa. It goes WA hawt coxtion@nitheds Ravingredsén pedrfsuesand avidehng sorof t he
25syst em shown and descri bed above will be evident to the person skilled in

the art thatsayincheatadeyrplied bythe hees copEolsithemparatiemof die systamanaihes
L PSR e e A B S8 TRl R n
cont ai ni ng anode of operation.
10 Figure 5 shows a distributor 140 of the invention in section. It
comprises two symmetrical T-shaped members connected at their center by a
bridge 141. The ends 142, 144 to be connected to the recirculation loop 106
have a larger diameter than the ends 143, 145 that cooperate with the two
parallel branches. In a preferred embodiment, the diameter of the bridge 141
15 is slightly less than the diameter of the ends that cooperate with the two
parallel branches. The latter diameter is preferably 6 mm and that of the ends
that cooperate with the recirculation loop is preferably 8 mm.

In this preferred embodiment, the two parallel branches consist of

PE tubes, preferably with an inside diameter of 4 mm to ensure that they are
20 flexible.

The system of the invention may advantageously have its inlet
connected to a tank or to a loop via a pressure regulator in order to reduce
the supply pressure from approximately 34.5 kPa to approximately 13.8 kPa.

It goes without saying that many modifications or variants of the

25 system shown and described above will be evident to the person skilled in the

art that do not depart from the scope of the invention.



5 Cl18 grafted nedia effective for reducing the | evel of contam nants in
said water; conprising an inlet adapted to be connected to a distribution
valve of a water purification systemand an outlet for distributing
purified water to a point of use of the water purification systemvia the
cartridge. 102. Use of a cartridge contaipjng a Cl8 grafted nedia effective
for reducing the |l evel of contamnants in water as clained in claiml, as a
final purification of said water for distribution to a point of use. 15 20
25

CLAIMS

1. A polishing cartridge for final purification of purified water for
distributing of ultrapure water to a point of use, said cartridge containing a
5 C18 grafted media effective for reducing the level of contaminants in said
water; comprising an inlet adapted to be connected to a distribution valve of a
water purification system and an outlet for distributing purified water to a point

of use of the water purification system via the cartridge.

10 2. Use of a cartridge containing a C18 grafted media effective for
reducing the level of contaminants in water as claimed in claim 1, as a final

purification of said water for distribution to a point of use.
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