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Title: A nmethod for renoving residual water froma contai ner which
contains ion exchanger resin, and a device for carrying out said

met hod. 5 : The present invention relates to a

met hod for renBAHYss0 residual water from a contai ner whM 4P ns

i on exchanger resi-n, which container is provided with supply and
di*schar ge pipes for ion-containing wat er and de-ionized water
respectively. The present invention furthernore relates to a device
for carrying out said nethod. 10 A nethod of this

kKisnd i s known f TbtileGok mathodeboravaiwing residualsiater o84 @A0ainbeadrich ng to
sai d Gebrauchsnuster gngyjysn dimﬁéhaﬁger reﬁ‘ﬂ“%’d@%eﬂcﬁ Pgy Eﬂ‘rg v&eguf)fsaicp“

exchanger resin is present an provi de
di scharge pipes for VBBRd- is replaced by a new

5 The present invention relates to a method for removing
residual water from a container which contains ion exchanger resin, which
container is provided with supply and discharge pipes for jon-containing
water and de-ionized water respectively. The present invention furthermore
relates to a device for carrying out said method.

10 : A method of this kind is known from German Gebrauchs-
muster 19 84 990. According to said Gebrauchsmuster a cylindrical
container, in which a bed of ion exchanger resin is present and which is
provided with supply and discharge pipes for water, is replaced by a new
container filled with regenerated ion exchanger resin once the bed of ion

15 exchanger resin present therein is saturated, after which the container
is carried off to a regeneration plant, where the saturated ion exchanger
resin is subjected to a regeneration treatment. Then the regenerated
container may be re-used, for example to replace a container which contains
ion exchanger resin that has become saturated in the meantime.

20 The regeneration of the saturated ion exchanger resin
is a relatively costly process, which is difficult to carry out. The
containers, in which residual water is still present, are heavy and must
be detached from the ion exchanging plant in order to be transported to
the regeneration plant. Such a treatment is laborious and the present

25 Occupational Health and Safety Act does not allow personnel to 1ift and
move containers having a weight of more than 50 kg. In practice crane
installations are used for moving containers which are filled with residual
water, but such an installation requires a great investment, whilst -in
addition to that not every facility can accommodate such an installation.

30 Another possibility is to drain the water when disconnecting‘the containers
containing the ion exchanger resin, resulting in undesirable spillage of
substantial amounts of residual water, which is often contaminated with
heavy metals. In addition to that the spillage of residual water means
a loss of water in the de-ionization plant, so that the amount of water

35 needs to be replenished after some time.
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pressure is generated in the container e resi al wa er 1s removed from

the container as a result of the presence of an excess pressure generated
by means of a pressurized gas, for example air or nitrogen, or another
gas which is inert in comparison with the contents of the container. The
advantage of this is that by generating the excess pressure it becomes
readily possible to control the rate of outflow from the container. Another
advantage is that the residual water, which is corrosive in many cases,
only comes into contact with existing pipes, as a result of which it is
not necessary to use special alloys for the excess pressure pipes. In
addition to that existing containers can be readily adapted for carrying
out such a method. Furthermore it is not necessary to adapt an existing
jnstallation because the available piping equipment can be used.

In another embodiment a pressure lower than the
atmospheric pressure is gemerated in the container which contains ion
exchanger resin, in order to remove the residual water from said container.
The sub-atmospheric pressure is for example generated by a pump or by a
similar means capable of generating a sub-atmaspheric pressure, for example
a water jet pump. The advantage of this is that it is not necessary to
adapt an existing container, because the pump may be connected to the
supply and discharge pipes for ion-containing water and de-ionized water
respectively. In addition to that it is possible to remove practically
all residual water from the container.

In a preferred embodiment of the present invention the
ion exchanger resin present in the container is subjected to a mixing
treatment before removing said residual water from said container. After
the mixing treatment the ion exchanger resin is once more ready for

residual water mP?é‘l%rablg a ﬁr#}%ﬁ?e afig efhahntﬁ@%tﬂgsﬂh%m@at i on

so that the anpount of

sone
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2 The above drawbacks are elimnated by the

pr esent invention as referred to in the introduction, and the nethod
accordi ng to the i nvention is characterized in that sald contalner

i s subjected tYOIMBN 5 hressure difference in order to rendifd 340
r%3|dual water therefrom 5 This makes it easier to nove a container
whi ch contai ns ion exchanger resin and fromwhich the residual water
has been renoved, because the weight #f such a container is
considerably lower. In addition to that there wl|l be no spillage of
rasi dual wat er, deWohtdathemparppsesonFheladwdntege oprtaverierthat by mixikpwh@mesin

envi ronnent al [
Preferably a p?@s E‘?fe%@ﬁme%lrt Qﬁ c%%ﬁﬁn%(ﬂxg}fvdgé&ned thereon will be removed from
he ion exchanger resin particles, resulting in a liberation of an active

surface area. Therefore, the mixing treatment can be seen as a cleaning
5 treatment for the resin particles. Furthermore, the mixing treatment
resuits in a physical rearrangement of the resin particles present in said
container, which in turn has a positive effect on the overall activity
of the resin particles.
Preferably, the mixing treatment is carried out by
10 supplying a medium, ji.e. a gas, a liquid or a mixture thereof, to said.
container at a position located at the bottom of said container. The
preferred medium is air because the air bubbles rising through the bed
of resin particles will cause a good mixing action within said bed. The
advantage of this is that all the resin particles become well mixed,
15 resulting in the removing of the material deposited thereon. After the
. mixing treatment the supply and discharge pipes can be connected into the
original mode in order to deionize the process water.
Preferably, the mixing treatment is carried out in a
pulsating mode. Due to the pulsating mode the resin particles will be mixed
20 more effegtively. Furthermore the formation of so-called channels in the
bed of resin particles 1is prevented. The formation of channels is’
considered to be disadvantageous for deionization purposes.
The present invention furthermore relates to a device
for carrying out the method according to the present invention. Such a
25 device is for example known from German Auslegeschrift 27 52 581. The main
components of the container disclosed in said Auslegeschrift are a supply
pipe and a discharge pipe for saltwater and desalinated water respectively,
a gauge for measuring conductivity and a casing in which an exchangeable
ion exchanger resin cartridge is placed. After such an ion exchanger resin
30 cartridge has become saturated, the casing is removed and the cartridge
is taken out and exchanged for a new cartridge. While such cartridges are
being removed, the residual water still present therein will leak out.
In addition to that only cartridges bhaving a small capacity are
commercially available, as a result of which these cartridges have to be
35 exchanged at short intervals. It should be noted that said Auslegeschrift



pressure is generated in the container. The residual water is renoved from
the container as a result of the presence of an excess pressure generated
by neans of a pressurized gas, for exanple air or nitrogen, or another

gas which is inert in conparison with the contents of the container. The 15
advant age of WQ%/M4B#0t hat by generating the excess pressure PETHATEIMG
readily possible to control the rate of outflow fromthe container. Another
advantage is that the residual water, which is corrosive in nmany cases,
only cones into contact with existing pipeg, as a result of which it is

not necessary to use special alloys for the excess pressure pipes. In 20
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all resideal wehiris tHat thofsetitférbaiween said connecting means and said phdisire
preferred enbo'géarl’@néanoge ter}‘?e&reﬁsﬁpg §'ﬂ\$?£'tm'a?&rtg?d that émy lass of residual
water is minimized by usihg one or more rapid-action couplings. The
pressure means used is for example compressed air which is generally
available with an excess pressure of about 2 bar. However, the present
15 invention is not restricted to the use of compressed air with an excess
pressure of 2 bar. Also other compressed gases may be used, insofar as
such gases do no affect the contents of the container.

In another embodiment the pressure means is connected
to the connecting means via a valve means, preferably the supply pipe for

20 jon-containing water is provided with a valve means, which valve means
is connected to a pressure means for generating an excess pressure in the
container. The advantage of this is that it is not necessary to disconnect
pipes in order to generate an excess pressure in the container, as a result
of which the loss of residual water is minimized.

25 In another embodiment of the present invention the
discharge pipe of de-ionized water is provided with a pump for generating
a sub-atmospheric pressure in the container. The advantage of using a pump
for generating a sub-atmospheric pressure in the container is that rate
of outflow of the residual water from the container can be precisely

30 controlled. It should be noted that the pump must be resistant against
the corrosive action of the residual water.

The present invention relates in particular to a device
for carrying out the mixing treatment as already discussed, characterized
in that said container is provided with a pipe, wherein said pipe extends

35 downwardly into said container. Preferably said pipe is perforated at the
end thereof in order to create several openings for distributing the



I on exchanger resin present in the container is subjected to a mxing 35
treatnent before renoving said residual water fromsaid container. After
the m xing treatnment the ion exchanger resin is once nore ready for
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3 dei MKP24#48h pur poses. The advantage of this is t hRETR}OUINe,g
the resin particles the dirt or contam nation deposited thereon wl|
b€ renoved from the ion exchanger resin particles, resulting in a

| i beration of an active surface area Therefore, the m xing '
treatment can be seen as a cleaning 5 treatnment for the resin
particles. Furdedéumpiee. &hyasiax1iygid vead mbxture thereofr Eavtiesmore, athehyipecal

rearrangement QfyLAG ng%%hﬁhaﬁ‘ﬁw r&'oes%mﬁ” Sflt%%erj {5 ﬁﬁ:iv‘?'ded with cofifStthd'fidans
which in turn has a sitive éef e overall actiyity
via rapid-action coupl1ngs outs said container. The advantage of this
is that the connection between said connecting means and said pipe
5 extending downwardly into said container can be effected in a single manner
and that loss of any residual water is minimized by using one or more rapid
couplings.

In another preferred embodiment said pipe is connected
via a valve means outside said container. The advantage of this is that

10 it is not necessary to disconnect the pipe in order to supply the medium
into the container, as a result of which the Toss of residual water is
minimized.

The method according to the present invention and the
device for carrying out said method are suitable for various applications

15  where water must be de-ionized, for exampie in laboratories, hospitals,
industrial plants, water treatment plants and the like. The present
invention is particularly suitable for use as a de-ionizing plant in an
electro discharge machining which is as known as "spark erosion” or more
common as Electric Discharge Machining (EDM). The machines for this process

20 are called EDM-machines or EDM-installations. The present invention will
be explained in more detail with reference to the following Figures.

Description of the Figures.

Figure 1 shows a prior art de-ionization plant, such
as for example used in an EDM-installation.

25 Figure 2 shows a de-ionization plant according to the
present invention, such as for example used in an EDM-installation.

Figure 3 schematically shows the device according to
the present invention, wherein an excess pressure is generated in the
container, whereby the pressure means is connected to the connecting means

30 on the container by means of rapid-action couplings.

Figure 4 shows a device according to Figure 3, wherein
the pressure means is connected to the connecting means via a valve means,
however.

Figure 5 schematically shows the device according to

35 the present invention, wherein a valve means is fitted in the supply pipe



of the resin particles. Preferably, the m xing

treatnent is carried out by 10 supplying a nedium i.e. a gas, a liquid
or a mxture thereof, to said container at a position |ocated at the
bottom of said container. The preferred nmediumis air because the
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all the resin particles become well m xed, 15 resulting in the renoving
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7, with this difference that the residual water removed from the container
is led to a buffer vessel for jon-containing water.
Figure 9 shows the same device as is shown in Figure
15 3, with this difference that the mixing treatment is carried out before
removing said residual water from said container.

Figure 10 shows a device according to the present
invention, for remixing the resin.

Figure 11 schematically shows the device according to

20 the present invention wherein the exhaust takes places via a purge into
drain or EDM machine.

Figure 12 schematically shows the device according to
the present invention, wherein the pipe extending downwardly into said
container is provided with connecting means via rapid-action couplings

25 or a valve means, respectively.

Figure 13 schematically shows the device according to
the present invention, wherein the mixing treatment is carried out by
supplying a mixture of a gas and a liquid at a position located at the
bottom of the container.

30 Figure 1 shows a prior art de-ionization plant, whereby
jon-containing water from EDM-installation 6 is led to a buffer vessel
1 for ion-containing water. The ijon-containing water is led to an ion
exchanger resin-containing container 3 via a filter 2. The de-ionized water
from container 3 is then transferred to a buffer vessel 4 for de-ionized
35 water, and then carried back to EDM-instaliation 6 via pipe 5.



I's taken out and exchanged for a new cartridge. Wile such cartridges are
bei ng renoved, the residual water still present therein will |eak out.

In addition to that only cartridges having a small capacity are )
commercially available, as a result of which these cartridges have to be 35
exchanged at ¥R¥¥48#%% ervals. It should be noted that said ASTELEOIM; f ¢
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4° makes no nention of renoving the residual water fromthe container
by subjecting the container to a pregsure difference.

The device according to the present invention is characterized in

that said container is providéiguret 2 shoeonhectevige neaneding to thehmrestitan

said supply pi pRmndfh. HTIRC 1EH-96n ¥ RARy witlk Chrof DRCHIsE O RFAN8 is supplied

’ after eventually being subjected to a filter treatment to ion exchanger

resin-containing container 8 via pipe 7. Said ion-containing water is de-

5 jonized in container 8 and carried back to EDM-installation 6 via pipe

5. After some time the ion exchanger resin present in container 8 is

saturated with ions, after which container 8 must be exchanged for a new

identical container 8’. The residual water present in container 8 is

removed therefrom, for example by generating an excess pressure in the

10 container with the aid of pressure means 9, in this case a hose provided

with a connection for compressed air. It is also possible, however, to

remove the residual water from container B by generating a sub-atmospheric
pressure in container 8 by means of a pump.

Figure 3 illustrates in more detail the method and the

15  device according to the present invention, wherein an excess pressure is

' generated in the container. Picture A shows the situation in which water

is supplied to ion exchanger resin-containing container 8 via supply pipe

7. The de-ionized water exits container 8 via discharge pipe 5 for

de-ionized water. After some time the ion exchanger resin is saturated,

20 after which the resin must be exchanged. To that end the residual water

present in container 8 must be removed. Supply pipe 7 is removed from

container 8 via rapid-action coupling 25, compressed air is connected to

connecting means 10 via pipe 9 and rapid-action coupling 27 (Picture B).

By generating an excess pressure in container 8, in this case by supplying

25 compressed air 28 to said container, the residual water is removed from

container B via discharge pipe 5, which is connected to container 8 via

rapid-action coupling 26 (Pictures C and D). In picture E shown in Figure 3

all residual water is removed from ion exchanger resin-containing container

8, after which the container 8 is exchanged for an ion exchanger resin-

30 containing container 8°’, which is connected to supply pipe 5 and discharge

pipe 7 via rapid-action couptings 25 and 26 respectively (picture F). It

should be noted that situation F corresponds with situation A, after which

situations B - E are passed through anew.

Figure 4 corresponds with Figure 3, with the difference,

35 however, that pressure means 9 and supply pipe 7 are connected to ion

exchanger resin-containing container 8 via valve means 11 and 12



can be coupled to a pressure nmeans for generating an excess pressure in

t he contai ner. Preferably the pressure neans is
connected to said connecting means by one or nore rapid-action
couplings. The advantage of 10 this is that the connection between said
connecti ng m¥AE4Y sai d pressure means can be eff ecPEWNLTOQ348i npl e
manner and that any | oss of residual water is mnimzed by using one
or nore rapid-action couplings. The pressure neans used is for
exanpl e conpressed air which is generallyg avai l able with an excess
pressure of about 2 bar. However, the present 15 I nvention i s not
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is exchanged for a new ion exchanger resin-containing container 8°, which
container 8’ is connected to supply and discharge pipes 7, 5 and pressure
means 9. Picture F corresponds with picture A, after which situations B - E
15 are passed through anew. )
Figure 5 shows the embodiment wherein container 8 is
pressurized via a valve means 13 fitted in supply pipe 7, which valve means
is connected to pressure means 9. After the ion exchanger resin present
in container 8 is saturated, the residual water must be removed from

20 container 8 before said container can be exchanged. In picture 8 valve
means 13 is adjusted such that no jon-containing water is supplied to
container 8 via supply pipe 7, but that compressed air 28 is supplied to
container B via pressure means 9, which is connected to valve means 13.

A pressure higher than the atmospheric pressure is generated in container

25 8 and the residual water that is present, exits container 8 via discharge
pipe 5. In situation E all residual water is removed from container 8.
This container 8 is then exchanged for a new ion exchanger resin-containing
container 8’ as shown in picture F, which situation corresponds with
situation A. Then situations B - E are passed through anew.

30 Figure 6 shows an embodiment according to the present
invention, wherein a pressure lower than the atmospheric pressure is
generated in container 8. In picture A ion-containing water is supplied
to container 8 via supply pipe 7, which is connected to container 8 via
valve means 14, from which container 8 the de-ionized water is removed

35 via discharge pipe 5, which is connected to container 8 via valve means
15. After some time the ion exchanger resin present in container 8 is



of outflow of the residual water fromthe container can be precisely 30
controlled. It should be noted that the punp nust be resistant agai nst

the corrosive action of the residual water. The
present invention relates in particular to a device faor_ carrying out
the mixing treMOBHMs al ready di scussed, characterized PCTINI?

said container is provided with a pipe, wherein said pipe extends 35
downwardly into said container. Preferably said pipe is perforated at the

end thereof in order to create several opemings for distributing the
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container via pipe 5 by generating a sub-atmospheric pressure in container

8. In picture E all residual water has been removed from container 8, after
5 which container 8 is exchanged for a new ion exchanger resin-containing
container 8°, shown in picture F. Situation F corresponds with situation
A, in which situation valve means 15 is adjusted such that the de-ionized
water exits container 8 via discharge pipe 5.
Figure 7 shows a special embodiment of the present
10 invention, wherein the residual water is removed from the ion exchanger
resin-containing container 8 by generating a sub-atmospheric pressure in
the container, which takes place by means of a water jet pump 18. In
picture A the water jet pump 18 is connected to valve means 20 in discharge
pipe 5. Valve means 19 is in supply pipe 7. After some time the ion
15 exchanger resin present in container 8 is saturated and the residual water
' must be removed from container 8. Valve means 19 is adjusted such that
water jet pump 18 generates a sub-atmospheric pressure in container 8,
after which the residual water exits container 8 via discharge pipe 5 by
correctly adjusting valve means 20. In picture E all residual water has
20 been removed from container B, and container 8 is exchanged for a new
container B’, as shown in picture F, which corresponds with situation A.
The residual water removed from container 8 is led to a buffer vessel for
de-ionized water (not shown) via discharge pipe 5.
Figure 8 corresponds with Figure 7, with the difference,
25 however, that water jet pump 23 is provided in supply pipe 7 via valve
means 21, and that valve means 22, which is provided in discharge pipe
5, is connected to container 8. After some time the jon exchanger resin
present in container 8 is saturated and the residual water must be removed
from container 8. A sub-atmospheric pressure is generated in container
30 8 by correctly adjusting valve means 21, after which the residual water
exits container 8 via discharge pipe 5 once valve means 22 has been
adjusted. In picture E all residua) water has been removed from container
8, and container 8 is exchanged for container B’, as shown in picture F.
The residual water removed from container 8 is Ted to a buffer vessel for
35 ion-containing water (not shown). Situation F corresponds with situation
A, after which situations B - E are passed through anew.



via rapid-action couplings outside said container. The advantage of this

Is that the connection between said connecting neans and said pipe 5
extendi ng downwardly into said container can be effected in a single nmanner
and that | oss of any residual water is mnimzed by using one or nore rapid

coupl i ngs. WO 9748490 In anot her preferred &FFEGAPHOMC said
pi pe i s connected via a val ve neans outside said container. The
allvantage of this is that 10 it is not necessary to disconnect the pipe
in order to supply the nedium intggthe container, as a result of
which the | oss of residual water is m ni m zed.
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nater must bdabberain i tRy e ehdrel Bl MK Srobfdnt Koo to the
i ndustrial pliavestionciakes place.nishcapbarfesn £finem this thivd, picture the aixing
i lnve?t ion i Shﬁ@ainieﬁultﬁkéypmetmbﬁg ’f%v%ﬁ@t%r@:id@ﬂi Wite? i fom RbAinér 82N
el ectro di scharge. i.ni ic 0 rqQsion" or. nore
comon a2 El evdf‘r?‘@g?séﬂag%e%gﬁi%ﬁﬁ@%(E W.Qo %%ep%gﬁ#ﬁgs& gﬁe teﬂasfoﬁr ocess
20 are caldigtridokingadhe nByidum mast andden) liguidon8y supplypimgsthe filwidemt i on

‘é“} 'g{” o beyhpdidhdl 11030 BheTPESINWTIAi Be WénfiRed S6 THENHEW hOt TvaSak-0é lo?Vehay

Figure 1 shof@sin pﬂrFo?“a{t]fM(fefP'bnﬁh?gﬁst%hl g‘% g’%{]c Jﬂ%‘ﬂeTﬁé 9,%{,,85581 PErsaddanpl e
used in an EMesidual satar itakes pkace in pictures 4 and 5, correspgdjpg dopistiws a
de-ioni 79t i orp RhPPtas@izRI 64edirt PiguP@ 3 respectively. After the mixing treatment
it will be possible to use the resin again so that it is unnecessary to
replace container 8 by a new container 8°.
Figure 10 shows the embodiment wherein a mixture of
Tiquid and air is injected through the water jet pump 34 via pipe 31 into
15 the container 8 for a remixing operation. Pipe 31 extends downwardly into
' said container 8 and the discharge of 1iquid and air takes place via
pipe 32 and pipe 7.
Figure 11 shows three embodiments a), b) and c) of the
present invention for carrying out the remixing treatment. According to
20 the situation a) the gas is injected into pipe 31 and the exhaust takes
place via outlet 35 to drain or EDM machine. In picture b) of Figure 11
gas is injected via pipe 31 into container 8 and the discharge takes place
via pipe 32 into drain or EDM machine and installing the fastcouplings
5 and 7. In picture c) gas injected via pipe 31 into container 8 and the
25 discharge thereof takes place into drain or EDM machine via outlet 35.
It also is possible to inject fluidum through fastcoupling 7 and to
discharge fluidum through fastcoupling 5.
Figure 12 shows the embodiment wherein in a) the medium,
i.e. a gas, a liquid or a mixture thereof is injected via pipe 30 into
30 container 8. The discharge thereof takes place via pipe 32 located at the
top of said container 8. In picture a) there is an adequate fastcoupling
system by crossing the tubes. Picture b) of Figure 12 is the same
embodiment as disclosed in a) with either manual or controlled valves 33.
Picture c¢) shows the embodiment wherein the medium, j.e. a gas, a liquid
35 or a mixture thereof is injected via pipe 30 into said container 8. The
discharge thereof takes place via pipe 32 located at the top of said



present invention, such as for exanple used in an EDMinstall ation.

Figure 3 schematically shows the.device according to t he present

i nvention, wherein an excess pressure is generated in the cont ai ner,
wher eby the pressure neans i s connected to the connecting negns 30 on

the contai ner W) W4 of rapid-action couplings. CT/NL97/00340
Figure 4 shows a device according to Figure 3, wherein the pressure
neans is connected to the connecting neans via a val ve neans,

however . : Figure ff schematically shows the device

according to 35 the present invention, wherein a valve neans is fitted
in the supply mbpiiner 8. There alsoA3 @7o48#1HDity for the inlet of external liquid

PCT/ NL97/ 00340e.g. refill-water for EDM machines via fastcoupling. PictuPe d) shows the
' embodiment wherein the medium, i.e. a gas, a 1iquid or a mixture thereof
is directly injected via pipe 30 into said container 8 wherein the
5 discharge thereof takes place via pipe 31 and valves 33. This installation
is based on picture a) of Figure 12 for hydraulic remixing with either
manual or controlled valves 33, inlet of external liquid e.g. refili-water
for EDM machines.
In figure 13 picture A) is based on picture a) of

10 figure 12. In figure 13A) a mixture of a gas and a liquid is directly
injected by using water jet pump 34 via pipe 30 into said container 8.
The discharge thereof takes place via pipe 32 located at the top of said
container 8. Picture B) shows the embodiment wherein a gas/liquid-mixture
is injected via an either manual or controlled valve means 33 and pipe

15 30 into said container 8. The discharge thereof takes place via a pipe

' 31. Picture C) shows the embodiment wherein a liquid/gas-mixture is
injected via pipe 30 into said container using external 1iquid e.g. refili-
water for EDM machines supported with aspirated gas by installing an
injector 34, and installing adequate fastcouplings. The discharge thereof

20 takes place via a pipe 32 located at the top of said container 8.
Furthermore picture D) shows the embodiment wherein the gas/liquid-mixture
is injected via a pipe 30 into said container 8. Picture D) is based on
picture C) of Figure 13, but is installed now with manual or controlled
valves. The discharge takes place via pipe 31.

25 The container 8 is provided according to the invention
with connecting means via rapid-action couplings or via a valve means
outside said container. However, the present invention is not restricted
to a special combination of those connecting means.



for ion-containing water, which valve neans is connected to the pressure
nmeans for generating an excess pressure in the container.

Figure 6 schematically shows the device according to the present
invention, wherein a sub-atnospheric pressure is generated 5 in the
cont ai ner by WRAH448® a punp in the discharge pipe for de-i S&IAAH/00340

wat er . Figure 7 schematically shows the device
according to the present invention, wherein a water jet punp is
provi ded for generating a sub-atnmospheric pressure in the container,
after which the residual water 10 is led fromthe container to a buffer
vessel for deciLamMszed wat er. Figure 8 shows the
sanme device as is shown in Figure ' 7, with this difference that the
residual water renoved fromthe container is led to a buffer vesse
for ion-contailni ng water. A method for removing residual pjager £ropm 3ireptainee same
device as l s hPoH conBa frisoioncexthanger Pes i, th i éMtontalidebcsproei deb Al th hﬁ:lprryXI ng

Lreatenty| S SR bFEnaHie DFHBEC for 1on-ERRIAAG. SALE (D) U opBle bl ™

sai d contalne
according to wRepestivedys characteriizagntnothats aandr embaingy tiseswhdected to a

Figure 11 schepgdsuealdivfeeays hbha FRMITOFIMEEH daréAddd watdrNes PERVEN!

LOvent o uhep LR cGar, {akes pl aces via g purge tnto | T draln or
devi ce according to t het B?*é@érﬂc‘:?'i’ﬂ?éﬂlt"1°oﬁh'm/rﬂeré’iar‘i‘at:?ﬁ?‘;ﬁqoéﬂ dhebndi ng
downwar digy i naoppdsisdre higher than the atmospheric pressure is generated in said

container.

3. A method according to claim 1, characterized in that

a pressure lower than the atmospheric pressure is generated in said

container.

15 4 A method according to claims 1 - 3, characterized in

that, said residual water, removed from said container, is recycled to
the system in which the water is to be used. .
5. A method according to claims 1 - 4, characterized in
that, the ion exchanger resin present in said container is subjected to
20 a mixing treatment before removing said residual water from said container.
6. A method according to claim 5, characterized in that,
said mixing treatmeni comprises supplying a gas, a liguid or a mixture
thereof to said container at a position located at the bottom thereof.

7. A method according to claim 6, characterized in that,
25 said mixing treatment is carried out in a pulsating mode.

8. A method according to claims 6 ~ 7, characterized in

that, air is used.

9. A device for carrying out the method according to claim

2, characterized in that said container is provided with a connecting means
30 other than said supply and discharge pipes, which connecting means can

be coupled to a pressure means for generating an excess pressure in the

container.

10. A device according to claim 9, characterized in that

said pressure means is connected to said connecting means via rapid-action
35 couplings.

e

T



container is provided with connecting neans via rapid-action couplings 25

or a valve neans, respectively. Figure 13
schematically shows the device according to the present invention,
wherein the mxing treatnent is carried out by supplying a m xture of
a gas and a Ii"t‘jﬁ?'a“d’l“ a position l|ocated at the botton?&?m{‘??@”m
container. 30 Figure 1 shows a prior art

dé-ioni zati on plant, whereby i on-contai ning water from
EDMinstallation 6 is led to a buffer vesggl 1 for ion-containing
water. The ion-containing water is led to an ion exchanger

resi n-containi hb contai ner 3 Widevicd atdordiny tdtdathe 9| ahiaratentdedr in that
¢ Cai . f. -J Quized 35
om cont ai ner 4 srddiek e 1?{5@?‘&1‘%g}t*)léfafc?rcogﬁe\ilzi%gﬂgpﬁlggeﬁgy"ilf 4 W

wat er., and then cafrie to I nst ation
WO 97/ 48490 means. PCT/ NL97/ 00340
12. A device according to claim 2, characterized in that
5 the supply pipe for ion-containing water is provided with a valve means,

which valve means is connected to a pressure means for generating an excess
pressure in said container.

13. - A device for carrying out the method according to claim

3, characterized in that the discharge pipe for de-ionized water is
10 provided with a pump for generating a sub-atmospheric pressure .in said

container.

14. A device according to claim 13, characterized in that

said pump is a water jet pump.

15. A device according to claim 13, characterized in that
15 the discharge pipe of said pump is connected to a buffer vessel for ion-

containing water.

16. A device according to claim 13, characterized in that

the discharge pipe of said pump is connected to a buffer vessel for de-

ionized water.
20 17. A device for carrying out the method according to claim

B, characterized in that, said container is provided with a pipe, wherein
said pipe extends downwardly into said container.

18. A device according to claim 17, characterized in that,
said pipe is perforated at the end of said pipe.
25 19. A device according to claims 17 - 18, characterized

in that, said pipe is provided with connecting means via rapid-action
couplings outside said container.

20. A device according to claims 17 - 19, characterized
in that, said pipe is connected via a valve means outside said container.

A



7

pr esent

is supplied
to ion exchan

er
i on- cont ai ni nﬂ"\/ﬂf‘ﬁ”i S
to EDMinstallation 6 via pipe
i n container
cont ai ner 8 nust be exchanged for a new
in container 8 is
exanpl e by generating an excess pressure in the
aid of pressure neans 9,

resin present

resi dual wat er

pr

i nventi on.

esent

de-

Figure 2 shows the device according to the
The ion-containing water from EDMinstallation 6
after eventually being subjected to a filter treatnent

5

8is

resi n-containing container 8 via pi @E ? é%
ionized in container 8 af‘)fgzT @H back
5. After sone tinme the ion exchanger

ditdirated with ions, after which

i denti cal
renoved therefrom for

in this case a hose proi ded

connection for conpressed air. It is also possiblj

flend the residua

remove the residual water from cgntarmer—§ by gei
pressure in contalner 8 by meansiof a punp 2
Figure 3 illustrgtes in npre detdil the nethet—ei
according to thelpresent {nventién, wher eiln an ek
generated in thejcontainef._Pictire A shovs the e
is suppliwwd to i gn exchanper rgsiin-contairfi ng cofi
7. The de-N\oni zed water ekits—comtainer 8jvia dik
de-ioni zed ter] After spne tinmg the ion {exchanf
after which t fesin nusf be ex¢hanged. To t hat f:
present in contaijner 8 must be rénoved. Sypply Py
Walle 5

[ :

Qﬁ; ..u(,...g

s e N E

ot [

A

Q£;_ L

ceeNe. . (E

-----
.........

contai ner 8 . The

container with the
with a

, however, to

rating a sub-atnospheric

t he 15 devi ce

ess pressure i s

tuation in which water

ai ner 8 via supply pipe
harge pipe 5 for

r resin is saturated, 20
wat er

pe 7 is renoved from

FIG. 1




container. 8 via rapid-action coupling 25, conpressed air is connected to
connecting neans 10 via pipe 9 and rapid-action coupling 27 (Picture B)

By generating an excess pressure in container 8, in this case by suppl yi ng
25 conpressed_air 28 to said container, the residual water en%ved
from cofPaT#° 8 via di scharge pipe 5 which is conneEFE@&?
container 8 via rapi d-action coupggq 26 (Pictures Cand D). In
picture E shown in Figure 3 al | ual water is renoved fromion
exchanger resin-containing container 8, after which the container 8
I s exchanged for an ion exchanger resin- 30 cont ai ni ng contai ner 8,
which is connected to supply pipe 5 and di scharge pipe 7 via

rapi d-action couplings 25 and 26 respectively (picture F). It shoul d
be noted that situation F corresponds with situation A after which

situations B - E are passed through anew. Fi gure
4 corresponds with Figure 3, with the difference, however, that
pressure neans 9 and supply pipe 7 are con N exchanger

resi n-containi ng cont ai ner 8 viag

FIG. 2
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respectively. In picture A supply pipe 7 for ion-containing water is
connected to container 8 via valve nmeans 11, said container 8 being
ge pipe 5 for de-ionized water. Connecting neans 10

provi ded wit ' ﬁﬂﬁﬁ
o’%ressure means 9, in this case conpressed a?F? ve 5

I S connect ed
means 12. After the ion exchanger resin present in container 8 is
saturated, picture B, the residual water @/&%ent in container 8 nust be

removed. The valve neans 11 in supply pipe 7 is closed, container 8 is
val ve

pressurized by supplying conpressed air 28 via pressure neans 9,

reans 12 and connecting neans 10, after which the residual water is renoved

10 fromcontainer 8 via dié;harge pipe 5. In picture E all residual

wat er i's renoved fromcyntai ner —#s—abowy in picture F, said

cont ai ner i s exchanrg i CEHARNEE] r esi n- cont ai ni ng

contai ner 8', which cont ai ner & BHE Mo supply and

di scharge pipes 7, 5 and pressurecq ; ung F corresponds

with picture A after whigh siyuatTon passed t hrough anew.

Figure 5 shows the enbOdi 5 pressurized via
# means i's

a valve neans 13 fitted in supply pi pe=—veh=
RO age &5 present
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in container 8 is saturated, the residual water nust be renoved from 20
contai ner 8 before said container can be exchanged. In picture B val ve
nmeans 13 is adjusted such that no ion-containing water is supplied to
cont ai ner 8 \j y pipe 7, but that conpressed air 28 i lied to
contai ner 8 é#é’%&g sure nmeans 9, which is connected to va|§8%ﬁ@§w@ 3.

A pressure higher than the atnospheric pressure is generated in container

25 8 and the residual water that is pr&/dgnt, exits container 8 via
di schar ge pipe 5. In situation E all residual water is renmoved from
This container 8 is then exchanged for a new ion

cont ai ner 8.
exchanger resin-containing
situation corresponds with 0 situation A

container 8 @ shown in picture F, which
hen situations B - E are
R EE-ed shows an enbodi ment

passed t hrough anew. 30 ) EE3 R s
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which is connected to conta%qS%F§=¥;%€_L;?” : gl 14, from which
contai ner 8 the de-ionize L& Ts renoyedidbnivrasd) scharge pipe 5,
which is connected to copt-ai-Res—8—\ia-value_neans 15__After sone
time the ion exchanger resin present in NDEX,
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9 saturated and the residual water nmust be renoved from contai ner

8. Val ve means 15 is adjusted such that the residual water is
container via pipe 5 by generating a

removed from
gg?%ggure i n cont ai ner 8. In picture EAMLIMBIY 4

sub- at nospher i
wat er has been renoved fromcontainer 8, after 5 whi ch container 8 is
contai ner 8',

exchanged for a new i on exchanger resi n-cepfaai ni ng

shown in picture F. Situation F corresponds with situation A in
whi ch situation valve neans 15 is adjusted such that the de-ionized
wat er exits container 8 via discharge pi pe 5.

Figure 7 shows a special enbodi ment of ®he present 10 i nvention, wherein
the residual water iw renoved fropEhe=ten=

resi n- cont ai ni ng €entarer—8=h
the container, which takes pl ace

it er jet punp 18. In

picture A the water jet 8 | flbe: fivalive nmeans 20 in di scharge
pi pe 5. Val ve neans S in I8 fr some time the ion 15
exchanger resin pre I C T B fIt ed and the residual water
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nmust be renoved from container 8 Valve neans 19 is adjusted such that

wat er jet punp 18 generates a sub-atnospheric pressure in container 8,
after which the residual water exits container 8 via discharge pipe 5 by
correctly adj Uglddidsys! ve means 20. In picture E all residual water has 20
been renoved from contai ner 8, and container 8 is exchanged E&T

cqontainer 8, as shown in picture F, which corresponds with situation A
The residual water renoved from container 6818s led to a buffer vessel for.
de-ioni zed water (not shown) via discharge pipe 5.

Figure 8 corresponds with Figure 7, with the difference, 25 however,
that water jet punp 23 is provided in sypply pipe 7 via valve nmeans
21, and that val ve neans,22, whis€h i s pfovided in discharge pipe 5,
I's connected to containe e tegl on exchanger resin
present in contaiﬁgr-8“—‘““* % % agual water nust be renoved

engrated in contai ner 30
ffi ch™ the residual water
Wb means 22 has been

from contai ner 8. A sub=cH{QYsPH
8 by correctly adjusting\v: ve
exits container 8_via g ha

adjusted. In picture/E all TesTdugdEipaias R asBsen renoved from cont ai ner
8, and cont ai ner 8.is—exchanged.fof.—cont.al.nel.8m.—as..shown i n pi re F.
The residual water renoved from cdn d to a buffer vessel for
35 i on- cont ai ni ng water (notg 1 th
éﬁganemL

situation
L

m Water _
I Ion exchanger resin
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Figure 9 corresponds to the device according

10
to Figure 3, wherein in the third picture the m xing treatnent
invention takes place. As can be seen fromthis

according to the
third picture MEHMPng treatnent takes place before rEfo%° e
In the second picture

residual water fromcontainer 8 5 via pi pe 5.
pi'fpe 30 is perforated at the end for 7/13distributing t he flui dum gas
and/or liquid. By supplying the fluidum through line 30 the resin
will be rem xed so that new active parts of the resin are avail able
for the water to be cleaned. The renoval of said resi dual water takes

place in pictures 4 and 5, corresp@nding to pi ckures 10 D and E as
di scl.osed in Figure 3 respectfvel Af 1.8 Re-led-no t 1 eat nent it
will be possible to u e-L8s - agaif 24 unnecessary to

repl ace container 8 by'a new cong
: L

FIG. 7

n Ion exchanger resin




Figure 10 shows the enbodi nent wherein a m xture of

liquid and air is
t he cont ai ner

I njected through the water jet punp 34 via pipe 31 into 15

8 for a rem xing operation. Pipe 31 extends downwardly into sai d

cont ai ner 8 anqwj;mhgﬁscharge of liquid and air takes place via I pe
Figure 11 shows thre’«,gmnts

32 and pipe 7.
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pi pe 31 and the exhaust takes

machi ne.
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In picture b) of Figure 11
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container 8. InTppicfure a) there
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di scharge thereof takes place via pipe 32 located at the top of said
WD 97/ 48490 PCT/ NL97/ 00340

11 container 8. There also is a possibility for the inlet of
external liquid e.g. refill-water for EDM nmachi nes via fastcoupling.
Picture d) shOW@oU4Rds0 embodi ment wherein the nmedium iP 976’2%‘,8 a
liquid or a m xture thereof Is directly injected via pipe 30 into
said container 8 wherein the 5 dischaggﬁithereof t akes pl ace via pipe
I's based on pigture a) of Figure

31 and valves 33. This installation

12 for hydraulic rem xing with either

33, inlet of external liguid e.g. refill-
In figure 13 picture A TEt< "

or

control |l ed val ves
=JDM nachi nes.

‘manual

> o .
e, .

TR

S

31

n resin

FIG. 9

% Water
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10 figure 12. In figure 13A) a mxture of a gas and a liquid is directly
injected by using water jet punp 34 via pipe 30 into said container 8.

The di scharge thereof takes place via pipe 32 located at the top of said
container 8. Picture B) shows the enbodi nrent wherein a gas/liquid-m xture
is injected vWO %80t her manual or controlled val ve neans 3‘35%4‘?'1'097 e 15
30 into said container 8. The discharge thereof takes place via a pipe

31. Picture C) shows the enbodi nent vvherq'bnpa | i qui d/ gas-m xture is
injected via pipe 30 into said container ué ng external liquid e.g. refill-
wat er for EDM nmachi nes supported with aspirated gas by installing an
ipjector 34, and installing adequate fastcouplings. The discharge thereof
20 takes place via a pipe 32 located at the top of said container 8.
Furthernore picture D) shows the enbodi mrent wherein the gas/!liquid-mxture
is injected via a pipe 30 into said container 8. Picture D) is based on
picture C) of Figure 13, but is installed now with manual or controlled

val ves. The di scharge takes place via pipe 31. EEG,

The container 8 is provided according to the invention W th
connecting neans via rapid-action couplings or via a valve neans

out si de said container. However, the present invention is not restricted
to a special conbination of those connecting neans.
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12 CLAI V5 1. A nethod for renoving residual
wat er from a contai ner whi ch contains ion exchanger resin, which
container is provided with supply 5 and di scharge pipes for '

i on- cont ai ni ng WRAP¥4MWnd de-i oni zed wat er respectivel y, PEHREHOIYP| zed
In that said container is subjected to a pressure difference, as a
result of which said residual water is refjpygd from said container.

2. A nmet hod according to cllaim 1, characterized in that 10
a pressure higher than the atnospheric pressure is generated in said

cant ai ner . 3. A net hod according to claim1,
characterized in that a pressure hower tlan the atnospheric pressure
is generated in said cokt ai ner

--------

b)

FIG. 11




15 4 A net hod according to clains 1 - 3,

characterized in that, said residual water, renoved fromsaid
container, is recycled to the systemin which the water is to be
used. 5. A nmet hod according to clains

characteri zed Wp97/48490 t hat, the i on exchanger resin presentp?ﬁNg%’mMo
container is subjected to 20 a mxing treatnent before renoving said
resi dual water from said container. %ﬁs A et hod
according to claimb5, characterized in th said m xing treatnment’
conprises supplying a gas, a liquieh or a m xture @ thereof to said
container at a position |located at®™ he bottom t heregf. ;?.

A’ net hod according to claim, chaﬁacterl';5= S E LRl sai d m xi ng

A
o , air is used.
xor di nesto claim

treatnment is carried 2
nmet hod according to clains 6 -

9. A dew : ]

2, characterized in that said contaf uﬁgif ApEbAgitonnecti ng neans
30 other than sai d_supgl y : BERE S Sreepiihect i ng means
can be coupled to & pres SEEk efiiexcess pressure
in the cont ai ner. 10.\N eeeeRstwrTET T cording to
claim9, characterized in that f said prigssure neaps is connected to

sai d connecting nmeans via rapid-action 35 stoupl i ngo
(2]

c)

FIG. 12

b)

a)
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13 11. A devi ce according to claim9, characterized
in that said pressure neans is connected to said connecting neans
via a val ve nmeans. 12. A devi ce according to
claim?2, charWO%M#49®d in that 5 the supply pipe for i oPTOHEHMHIg
water is provided with a val ve neans, whi ch val ve neans i s connected
to a pressure nmeans for generating an e&%é@s pressure in said
cont ai ner . 13. A devi®e for carrying out the nethod
according to claim @, characterized i\n that the discharge pipe for
de-ioni zed water is 10 Briovi ded i t h oS St e EAREhg a
sub- at nospheric preSsure S CLITE: 200 Rt
A device according to c!ai 113,7th :actTifz 3
: __> o
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. wat er .
adcor di ng to cl a

said punp is*a water jet punp.
to claim 13,
connected to a buffer vessel
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(57) Abstract

The invention is concerning a method for removing residual

(54) Title: A METHOD FOR REMOVING RESIDUAL WATER FROM A CONTAINER WHICH CONTAINS ION EXCHANGER
RESIN, AND A DEVICE FOR CARRYING OUT SAID METHOD

water from a container which contains ion exchanger resin and is

provided with supply and discharge pipes for ion-containing water and de~ionized water respectively which container is subjected to a
pressure difference, as a result of which said sesidual water is removed from said container, The invention also relates to a device for

carrying out such a method which device comprises a container, provided with a connecting means other than supply and dlscharge plpes
which connecting means can be coupled to a pressure means for generating an excess pressure or a sub-atmospheric pressure in the container.




