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TREAT‘NEM % g GRS nverionjrelates to a treatnent devi c@’rd’lf\ Wtﬂ
ki nd hawnga P"lcu atetreatrrent be¢d for the treatnent ﬁ&\aé qui d
£ owi ng t@’%ﬁ&p{l&e pagedit.oehto fmeed . Tie| particul ate treat / di um has
to be pe W%'“%L' Y. 5@@\/_@1@5@&@@9 ,,,,,,, eneral ly requires the treatnent

device to aehes’ i s backwashed in situ, -or the
treat nent ?H‘f“ﬂﬁs? Bls* ?@ﬁ%v’é j P grejlll'\i'é ation or is replaced, | eavi ng the
t r eat ment | AeAbstrast out paged act - (BhP#Q?P -congi der abl.e peri ods. Accor di ng to the

present i npri ses a housing containing a
treatment bed of a :

The present invention relates to a treatment aevice or

the Xkind having a particuiate treatment bed for the .
5 treatment of a liquid flowing through the treatment bed.

The particulate treatment medium has to be
periodically rejuvenated which generally requires the
treatment device to be taken off 1line while it is
backwashed in situ, or the treatment medium is removed for

10 rejuvenation or is replaced, leaving the treatment device:
out of action for considerable periods.

According to the present:invention a treatment device
comprises a housing containing a treatment bed of a
particulate treatment medium, and having an inlet for

15  liquid to be treated and a treated liquid outlet; a
fluidising unit, associated with the treatment medium, for
removing the treatment medium particles from the treatment
bed, the fluidising unit comprising a liquid supply duct
having an outlet and which is arranged to be fed with

20 liquid under pressure from outside the filter bed, and a
discharge duct within the liquid supply dué‘t, having at its
end an inlet and projecting beyond the outlet of the liquid
supply duct, for the discharge of liquid and treatment
medium particles from the bed; and means for supplying new

25 particulate treatment medium to the top of the bed.

Such a fluidising unit ensures that the treatment
medium particles can be removed efficiently from the bed
without contacting a pump impeller.

The material which has been removed from the bed may

30 be lead to a rejuvenating means, wherein it is rejuvenated
and reused, or may be disposed of or made_ use of elsewhere.
For example if the particles of the treatment medium are
combustible, the treatment might be to filter and hence de-
oil oily water, thereby increasing the calorific value of

35 the particles and enabling them to be used as a fuel.
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barticul.ate treatnent nmedium and having an inlet for quuipﬁmfﬂketreated
and a treated liquid outlet; ‘a fluidising unit, associated wth the

- treatnment nedium for renoving the treatnment nediumparticles fromthe
freatment bed, the fluidising unit conmprising a liquid supply duct having
an outlet and which'is arranged to be fed with Iiquid under pressure from
outside the filter bed, and a discharge duct within the liquid supply duct,

"having at its end an |ﬂetisan§h§fefeghl ;pobgmml igradualll¢t €6 .the |iquid
at ne

From the bed; anPNEsReiaRe SERRRsPARt AL | EEPAT Ehel EreATH < ea um t o
the top of the bexlejuvenation while the treatment device is still on line.
Fluidising units of a type suitable for use in the-
5 present invention are disclosed in our earlier Us-A-
4978251, 4952099 and 4992006.

' The operation of the fluidising unit may be improved
if the 1liquid supply duct has means for swirling the
liquid. - '

10 Preferably the fluidising unit is situated near the
bottom of the treatment bed so that'the treatment medium
. removed through the discharge duct is replaced by particles
from above which fall under gravity or pressure into the
space created by the evacuation of the treatment medium.
15 In this way the treatment medium will tend to progress down
through the treatment bed ensuring that all of the bed is:
cleaned cyclically. _ |
The treatment device is particularly effective as a
filter device wherein the rejuvenating means is a separator -
20 for separating contaminants from the treatment medium.
Conventional filters have to be backwashed when the
filter bed becomes clogged by contaminants. This requires
liquid to be drained from the filter bed, air to be blown
through the bed to break it up and water to be passed back
25 through the bed to wash out the contaminants. This not
only causes the filter to be off line for long periods but
also results in lost water and some lost particles of
filter medium. :
The use of the treatment device of the present
30 ' invention as a filter provides rgpid on-line cleaning of
the filter medium. This leads to the advantage that a.
" filter medium having a'small'particle'size or a shallow bed
can be used as, due to the speed of cleaning, the solids
hblding'capacity'is_less important than with a conventional
35 filter. The filter medium washed out through the discharge
duct is cleaned and may be returned to the 6riginal or
another filter bed. This reduces the_het amount of filter
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Such a fluidising unit ensures that the treatnment nedi [

renoved efficiently fromthe bed wi thout contacti ng g BELBaFtIClleca$hge
material which has been renmoved fromthe bed may be lead to a rejuvénating
freans, wherein it is rejuvenated and reused, or may be di sposed of or made
use of elsewhere. For exanple if the particles of the treatnent medi um ar e
conmbustible, the treatment nmight be to filters and hence de- oil 0|Iy'mater'
t her eby i ncreasing the calorific val ue of the particles and enabling them

to be used as a f¢dium lost from the system. The need for air to be blown
through the filter is removed as the pressure of the liquid
fed to the fluidising unit breaks up the bed. The fregquent
cleaning which can be achieved using the invention reduces
5 the opportunity for channelling to occur.

The. separator for separating contaminants from the
treatment medium is preferably a'hydrocyclone. In certain
modes of operation it is desirable  that this generates
sufficient pressure at the outlet, through.which the filter

10 medium leaves, to carry the cleaned filter medium back to
the filter bed. If necessary, the filter medium entering'
the hydrocyclone can be boosted by an additional supply of
high pressure water to the inlet of the hydrocyclone.
Depending on the relative particle sizes or specific

15 gravities of the filter medium and contaminants, the
cleaned filter medium outlet may be either the underflow
outlet or the overflow outlet of the hydrocyclone.

Alternatively the treatment device could be an ion
exchange device with a particulate ion exchange resin

20 providing the treatment medium. _ .

The treatment device may have an inlet for
contaminated water above the treatment bed so that the
contaminated water comes into contact with the treatment
medium at the medium/liquid interface near the top of the

25 housing. The capacity of the device is then substantially
dictated by the size of this interface area. It is
therefore preferable that the inlet for 1liquid to be
treated is provided at the outer periphery of the bed so
that the liquid percolates inwardly through the treatment

30 medium to an outlet which is embedded within the bed. 1In
this case, it is desirable thet the inlet for liquid to be
treated opens into a first space defined by the inside of
the wall of the housing and a first screen provided with
openings which allow the liquid to be treated but not the

35 particulate treatment medium to pass therethrough, and the
treated 1liquid outlet associated with a second screen
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2 1t is therefere p

essible gradually to renove the particul ate treatnment

medi um from t he asgen ggfor rejuvenation while the t ’ment devi ce
is still on ITP unlts of a type suitable for use'in the
.present invent sed in our earlier US-A- 4978251, 4952099 and

4992006. The o e fluidising unit may be inproved if the liquid

supply duct has nmeans for swrling the I|qU|d Preferably the flui d|S|ng
unit is situated near the

having openings which allow the treated liquid but not the
particulate treatment medium to pass therethrough.
. This allows the interface area between liquid to be
treated and treatment medium to be increased without
5 increasing the diameter of the housing. This is important
in applications where floor space is at'a premium, such as
on an oil productiori platform. Also the weight of the
treatment device according to the present invention will be
less than a conventional device of the same capacity.

10 ~ The manufacturing cost of the housing is largely
dependent on the cost of manufacturing the vessel nozzles
and ends. Increasing the length of the housing in the
present invention can increase its capacity without
altering the diameter which is generally cheaper than

15 increasing the capacity by increasing the vessel diameter.

' Preferably the side wall of the housing forms a hollow
chindrical cavity and the first space is an annulus, the
inner side of which is provided by the first screen forming
a hollow cylindrical cavity, for receiving the particulate

20 treatment medium, coaxial with the side wall and having a
radius less than the radius of the side wall; and the
second screen encloses a space communicating with the
'treated liquid outlet and extending along the axis of the
cylinder. '

25 _This construction ensures that there are no stagnant
zones in the treatment device which would allow bacteria to
grow and multiply. Concrete and other filler material used
in other devices to fill stagnant zones are not necessary
which gives a further weight advantage.

30 The 1n1et for liquid to be treated is preferably

' situated in the side wall of the housing. However, in
order to increase further the medium/liquid interface, a
portion of the liquid to be treated may be fed into the
' housing through a second inlet for liquld to be treated in

35 the top of the housing.

Alternatively, the inlet and outlet can be reversed so
.that the outlet is provided at the outer periphery of the
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bottom of the treatnent bed so that the treatnent nedi um reglpJ!A'through
t he discharge duct is replaced by particles fromabove which fall under
gravity or pressure into the space created by the evacuation of the
treatment medium In this way the treatnent diumw |l tend to progress
down through the tréatnent bed ensuring that all of the bed is cl eaned

lically. Th t f
Gt co oy ci n-t RESr B0, Y /168, 13GRAY | gcdoli s SRLIMEERT Errot the

i fig mea separat or .for
cont am nant s frotr&hthn&amﬁéﬁ?mrr%EPEn#nddﬁﬁfn F‘P‘EPEgﬁg'vgggﬁiB the

backwashed when BBQ filter bed becones cl ogged by contan1nants Thi s
requires

There may be means for conveying the rejuvenated

5  treatment medium particles back to the treatment bed of the

same device, these means preferably comprising a return

duct leading from the outlet of the separator to the

treatment bed. This ensures direct recycling of the
treatment medium.

10 A plurality of the treatment devices may be connected
in parallel in a treatment system. Such a system may
operate in a variety of modes.  For example, if inflow is
predictable, one or more treatment devices may be on-line
at any time while one or more other treatment devices are

15 off-line for rejuvenation of the treatment medium. The

| rejuvenated treatment medium may then be recycled to the
treatment devicc from which it has been extracted, or to a
different, for example, initially empty, treatment device.
A treatment device with rejuvenated treatment medium_is

20 then ready to be brought back on line again. The use of a
system with a plurality of treatment devices also enables
surges in the inflow of contaminated - liquid to be
accommodated. ' _ _

Examples of treatment devices constructed in

25 accordance with the present invention will now be described
with reference to the accompanying diagrammatic drawings,
in which: ' | .

Fig. 1 -is a diagram of a filter device and its
associated circuit,

30 - Fig. 2 is a cut away perspective view of a first
example of a filter device;
| Fig. 3 is an axial gection of a filter device similar .
to that shown in Fig. 2;

Fig. 4 is an axial section cf a second example of a
35 filter device; and,

Fig. 5 is an axial section of a third example of a
filter device. :
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|IC]UI d t'g,,meédnggmapk raebmthe filter bed, air to be bl own thﬁ&ﬂgh t he bed

to break | to be passed back t hrough the bed to wash out the
contam na nIy causes the filter to be off line fdor |ong
perlods bu s in lost water and sonme | ost particles of fllter
nmedi um The use of _the treatment device of the present invention as a
filter provides rapid on-line cleaning of the®filter medium Thi's. | eads

Shal | ow bed can be usch EsitericFBLPR. BhERGede’ F Aodind i} ceELibq lttn o
hol di ng capacity bedl e®s ammwm filten mediumi dnsfuch as sand or
garnet. - The housing 1 is a pressure vessel which will
' normally operate at a pressure of at least 5x10°Pa. An
5 inlet manifold 3 with a plurality of perforated, spaced
apart inlets 3A, is provided towards the top of the housing
1 and is fed by an inlet pipe 4, which conveys contaminated
liquid to the inlet manifold 3 and is controlled by an
inlet valve 5. An outlet manifold 6 with a plurality of
10 traps 6A is provided towards the bottom of the housing 1
and feeds into an outlet pipe 7 the flow through which is
controlled by an outlet valve 8.
' In normal use, the inlet 5 and outlet 8 are open and
contaminated liquid is fed through the inlet pipe 4 and is
i5 'dispersed around the top of the housing by the manifold 3.
The liquid permeates down through the filter medium 2 which
traps the contaminants. The cleansed liquid reaches the
traps 6A and is fed to the outlet pipe 7.
Alternatively, the filter may act in an upflow mode
20 with the contaminated 1liquid inlet manifold 3 at the
bottom, and the cleaned liquid outlet manifold at the top,
of the bed. o
A fluidising unit 9 is mounted in the base of the
housing 1 as shown in Figures 1 to 3. The unit has a
25 liquid outlet 10 which is fed with contaminated liquid for
cleaning the bed by a liquid supply duct 11 connected to
the inlet pipe 4, the flow being controlled by a valve 12.
An additional optional valve 13 may be provided to vary the
rate of flow of liquid through the duct 11. Alternatively,
30 filtered liquid can be used as the cleaning liquid. A
discharge duct 14 is located within and is coaxial with the
liquid supply duct 11, and terminating in a discharge inlet
15 which projects aboire the liquid supply duct. The flow
through the discharge duct 14 is controlled by a valve 16.
35 The discharge duct 14 is controlled by a valve 16. The
' -discharge duct 14 leads to a hydrocyclone 17. and is
connected to an inlet of the hydrocyclone which is directed



filter. The fi+ter medi um washed out through the di schar ge R@E/liLs c! eaned
and may be re f;gﬁéétﬁa@Beehae;ﬂarcacgl nal or another filter bed. This reduces the

net anmount of |um | ost fromthe system The need for air to
e bl own througH‘\ s renoved as the pressure of the liquid fed to
the fl uidising s up the bed. The frequent cleaning which can be
achi eved using the invention reduces the opp(?rtunl ty for channelling to

oceur. _tangentially to the wall of the hydrocyclone. A supply-of
high pressure water 18 is also connected to the inlet of
the hydrocyclone 17 via a booster pipe 19 and valve 20.
The underflow outlet'_of the hydrocyclone 17 is connected by

5 a return pipe 21 back to the contaminated water inlet pipe
4 via a valve 22. The overflow 23 provides an outlet for.
contaminants. | _ _

pypically, the outlet 10 has a 45mm bore, and the
inlet has a 25mm bore. '

10 Although the fluidising unit is shown below the
manifold 6, it may equally be positioned above it. The
height of the fluidising unit may also be chosen so as to
remove that part of the filter medium which traps
contaminant particles of a certain size, whilst leaving the

15 main, heavier base of the filter bed

When it is desired to clean the filter medium, valves .
5 and 8 are closed and valve 12 is opened allowihg a flow
of water under pressure to the liquid supply duct 10 and
into the filter medium 2 through outlet 10. The water may

20 be caused to swirl in the liquid supply duct. The filter
medium 2 thus becomes fluidised and travels down through
the discharge inlet 15 of the discharge duct 14 and into
the hydfocyclone 17. The filter medium above that which
has been discharged will fall under gravity and will in

25  turn be fluidised and travel through the discharge duct 14.

Alternatively, the valves 5 and 8 may be left open and
the fluidising unit 9 may constantly, slowly remove the
filter medium. This recycles the bed in a slow and
controlled manner and removes the need to take the filter

30 device off line for the backwash operation.

In the hydrocyclone, the filter medium together with
its associated contaminants is caused to swirl. The swirl
is boosted by the supply of high pressure water from the
supply 18. The swirling motion will cause the contaminants

'35 to migrate to the top of the hydrocyclone where they are
discharged for disposal thrgugh ~overflow 23. The cleaned
filter medium particles togethe:."' with most of the liquid - .




preferably ahik
‘that this ge

In certain nodes of operation it is desirable
ent pressure at the outlet, through which the

The separ at or for seﬁa\r al Zhﬁgi contam nants fromthe treatnent nmgeiumis

filter rredlu

bed. If necessary,

rry the cleaned filter madl um back to the filter
the filter medium entering the hydrocycl one can be

boost ed by an addi ti onal supply of high pressuPe vvater to the inlet of the

hydrocycl one.” Depe on the relative rticl es, or ecific
gravities of the f?g%ggl %scc?rﬁ a%ﬁan‘[’% cF%ﬁnzﬁ’df‘?‘?‘i%‘?lﬂ’éﬁj Nitin
outlet may be eit hthroughuhuer findewfdow eutdett Ia& suehf Ropressure dhathcechey

hydr ocycl one.
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are forced along the return pipe 21 and back into the

housing 1 via the inlet pipe 4 and manifold 3.

The filter device of the second example shown in
Figure 4 comprises a housing 1 having a cylindrical side
wall 28 joining a hollow conical base 29 at one end and a
curved upper wall 30 at the other. The housing 1 is
typically a pressurised tank which will normally operate at
a pressure of at least 5 X 10°Pa.

A first screen 31 forming a hollow cylindrical space
having a radius less than that of the side wall 28 is
positioned within the housing 1 so as to be coaxial with
the cylindrical wall 28. The first screen 31 extends from
the conical base 29 along the length of the side wall 28
and is joined at its lower edge to the conical base 29 and
at its upper edge to the side wall 28 of the housing 1 by'
a hollow frustoconical spacer 32. The first screen 31 and
spacer 32 together with the side wall 28 and an upper part
of the conical base 29 define a substantially annular space
33.. | . |

The inlet 4 for the contaminated liquid to be filtered
is provided in the side wall 28 at a pbsition approximately
half way along the axial length of the wall to communicate
with the space 33. A bleed off pipe 34 leads from the
inlet 4 to a second inlet 35 in the upper wall 30 of the
housing 1. . :

Extending along a substantial portion of the axis of
the cylindrical side wall 28 is a second space 36 enclosed
by a second screen 37 which is closed at its upper end and
which communicates at its lower end with the filtered
'liquid outlet 7 extending out of the housing through the
conical base 29. |

The particulate filter ‘medium 2 fills a _space within
the housing between the first space 33 and the second space
37 leavinq a gap at the top of the housing. :



Al ternativel ythetreatrent—devi ce coul d be an i on exchange dlice with a
particulate io e>%%ha 96 ei f;cegrovi ding the treatnent nedium The
treatnment devi an inlet for contam nated water above the
freat nent bed ;E:rﬂ“m lm m nated water comes into contact with the
treatment nediu liquid interface near the top of the '
housi ng. The capacity of the device is then substantially dictated by the
size of this interface area,

or 11 qui d Lo be'trcat IR SEHF8Y: Hhoand FREOUY: 87 PCrLone ) ol T{heabeussg.

that the Iiquid pegcpharasitpwotdopenlingsgwhiich tafr@atﬁn&ﬁ so as to dll @
flow of contaminated 1liquid and filtered 1liquid
therethrough respeétively but to prevent th_e particles of
the filter medium from passing therethrough. The screens
31, 37 may be wedge wire screens or louvres/slats which are
angled radially and downwardly and spaced apart to pr:-event
the filter medium. from passing between adj aceng
louvres/slats as the liquid to be treated flows radially

inwardly and downwardly between the louvres /slots.

The screens 31 and 37 may, in horizontal cross
section, be formed of zig-zag shape, thereby increasing
still further the effective cross section of treatment
medium presented to the incoming or outgoing. liquid.

Within the filter medium 2 in the conical base 29 of
the housing 1 there is provided a fluidising unit 9,'.WhiCh.
opens downwardly and is constructed as described in the
previous examples. _ o |

The ducts 11 and 14, which are connected to the.
fluidising unit 9, extend through a lateral entry. port 38
near the bottom of the housing. The fluidising unit may be
removabie through this port 38 ‘for servicing and
: nt. |
r.epla::m:se, the contaminated liquid to be filtered is fed
jinto the housing through the contaminated ligquid inlets 4,
35, The ligquid entering through the first inlet 4 f:i.lls

" the first -space 33 from where it flows through the first
screen 31 -into the filter bed 2. It is then filtered by
the filter bed 2 as it flows in the direction of the arrov.vs
shown in figure 9 towards the second space 36 which it
enters through the second screen 37 before leaving 1.:he
housing through outlet 7. The contaminated liquid entering
through the second inlet 35 £ills the gap above the filt?r
bed 2 and flows down through the filter bed 2 before it
enters the space 36 and leaves the housing through outlet
7. '




nmediumto an outlet which is enbedded within the bed. In tMssRE&e, it is-
desirable that the inlet for liquid to be treated opens into a first space
defined by the inside of the wall of the housing and a first screen
provi.ded with openings which allowthe liquid to be treated but not the
particulate treatnent nmediumto pass therethrqggh, and the treated Iliquid
outl et associated with a second screen 4 havi ng openi ngs which allow the

treated |iquid but not yyeh it is desired to clean the filter medium th.
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-£luidising unit 9 and hydrocyclone 17 are operated as _

described with reference to the earlier examples. .

A third'éxample of a filter device is shown in Figure :
5. This differs from the second example in that the liquia
supply duct 11 and discharge duct 14 of the fluidising unit

'9 extend vertically upwards along the axis of the-

cylindrical side wall 28, through the second screen 37 and
out through the curved upper wall of the housing 1. This
allows both the screen 37 and fluidising unit 9 to be
removed throﬁgh_a port 39 in the top of the housing.

The flow direction may be reversed such that the inlet
4’ communicates with the space 36 within the screen 37.
The inlet is provided with a bleed valve 40 and a safety
valve 41. The 1liquid to be treated flows radially
outwardly, through the first screen 31 into the space 33
and out through the outlet 7’.

The filter device may be provided with more than cne

fluidising unit each removing a different grade of filter
medium.

Although the invention has been described with

reference to a filter deviée, it is equally applicable to
an ion exchange device. In this case, the particulate
filter medium would be replaced by a particulate ion

exchange resin and an ion regeneration stage would replace
the separator.

/// -
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part i culate treatnment nediumto pass therethrough. This all /Me
interface area between liquid to be treated and treatnment medi‘umto be

i ncreased wi thout increasing the diameter of the housing. This is inportant
i'n applicati ceis at a premum such as on an oil
producti on pI atform Al so the weight of t treat nent device according to

t he present nm“mmmm“lluﬁ | ess than a cdnventional device of the sanme
capacity. The st of. the hmi s largely dependent on the
cost of manuf act uf i ng t'hevessel nozzl es s. Increasing the.length
of the-housing in the present ‘invention can increase its capacity

W t hout 1. A treatment device comprising a housing (1) containing
" a treatment bed (2) of a particulate treatment medium, and
-5 having an inlet (3,4) for 1liguid to be treated and a
: treated liquid outlet (6,7); a fiui‘dising unit (9),
associated with the treatment medium, for f:emoving the
treatment medium particles from the treatment bed, the
fluidising unit comprising a liquid supply duct (11) having
10 an outlet (10) and which is arranged to be fed with liquia
 under pressure from outside the filter bed, and a discharge
duct (14) within the liquid supply duct, having at its end
‘an inlet (15) and projecting beyond the outlet of the
liquid supply duct, for the discharge of 1liquid and
15 . treatment medium particles from the bed; and means (21) for

' supplying new material to the top of the bed.

2.' A treatment device according to claim 1, wherein the
discharge duct (14) leads to a rejuvenating means (17) for

20 rejuvenating the treatment medium, whereby the rejuvenated
treatment medium can be reused.

3. A treatment device according to claim 1 or claim 2,
| wherein the liquid supply duct (11) has means for swu'ling
25 the liquid.

4. A treatment 'dev.ji.ce according to any one of claims 1 to
3, wherein the fluidising unit (9) is situated near the
bottom of the treatment bed (2) so that the treatment
30 medium removed through the discharge duct (14) i!s. replaced
by particles from above which fall under gravity or
pressure into the space created by the evacuation of the
treatment medium. ' '

35 5. A treatment device according to any one of claims 2 to

' 4, wherein the treatment device is a filter device and the
-

eet Has Been RTlaC"d

i \l\ i



altering the dianeter which is generally cheaper than incre?'g-g? t he
capacity by increasing the vessel dianeter. Preferably the s wal | of the
housing forns a hollow cylindrical cavity and the first space is an

annul us, the inner side of which is provided by the first screen fornmng a
hol l ow cylindrical cavity, for receiving th particulate treatment medi um
coaxial with the side wall and having a radius | ess than the radius of the .

side wall; and tphe. cr cligse ' hCoagdP T o
treated |iquid og(ﬁé?&gﬁgiéﬁt %% %Pon% t axi s&gng 2€/I€nd§§§.ﬁ1§h¢§“’
construction enseentamfpanthfrem thensreaiment; medium. a ' '

6. A treatment device according to claim 5, wherein the
5 separator is a hydrocyclone (17).

7. A treatment device according to claim 6, wherein the

hydrocyclone (17) 'generates sufficient pressure at the

outlet, .thrbugh which the filter medium leaves, to carry
10 the cleaned filter medium back to the treatment bed.

8. A treatment device according t.o_ claim 6 or claim 7,
wherein the filter medium entering the hydx._'ocyclohe (17) is

boosted by an additional sgpply (18) of high pressure water
15 to the inlet of the hydrocyclone.

9. A treatment device according to any one of claims 1 to
4, wherein the treatment device is an ion exchange device.

20 10. A treatment device according to any one of the
preceding claims, wherein the inlet for liquid to be
treated is provided at the outer periphery of the bed so
that the liquid percolates inwardly through the treatment
medium to an outlet which is embedded within the bed.

25 : |
11. A treatment device according to claim 10, wherein the
inlet (4) | for liquid to be treated opens into a first space
(33) defined by the inside of the wall of the housing (1)
and a first screen (31) provided with openings which allow

30 the liquid to be treated but not the particulate treatment
medium to pass therethrough, and the treated liquid outlet
(7) associated with a second screen (37) having openings
which allow the treated liquid but not the particulate
treatment medium to pass therethrough.

35 .

' 12. A treatment device according to claim 11, wherein the
side wall (28) of the housing (1) forms a hollow

T




zones in the freatnent deV| ce which would allow bacteria to grow and

mul tiply. Cqmgsmté{aaﬁ filler material used in other deV| ces to fill
st agnant zone ssary which gives a further weigf nt age.
The i nl et for treated is preferably situated in e Side wall
of the housi n wever in order to increase further the nmediunm |iquid

|hnterface a portlon of the liquid to be treated may be”lﬂ"”lu m.H ﬁll”llle
ousi ng through a second inlet for liquid tosQe treated
housing. Alternatively, the inlet and outlet™Can be reversed sb that® tHe
outlet is providgg12hdri@aducaviRss iatehelrik88 space (33) is an annulus,
the inner side of which is provided by the first screen
(31) forming a hollow cylindrical cavity, for receiving the
particulate treatment medium (2), coaxial with the side
5 wall and having a radius less .than the radius of the side
wall; and the second screen (37) encloses a space (36)
communicating with the treated 1liquid outlet (7) and
extending along the axis of the cylinder.

10 13. A treatment device according to any one of claims 10
to 12, wherein the inlet (4) for liquid to be treated is
situated in the side wall (28) of the housing.

| '14. A treatment device according to claim 13, wherein a
15 second inlet (35) for liquid to be treated is situated in
the top of the housing. '

15. A treatment device according to any one of claims 1 to
9, wherein the outlet is provided at the outer periphery of

20 the bed so that the liquid percolates outwardly through the
treatment medium from an inlet which is embedded within the
bed.

16. A treatment device according to claim 15, wherein the
25 outlet opens into a first space defined by the inside of
the wall of the housing and a first screen provided with
openings which allow the treated liquid but suhstantially
not the particulate treatment medium to pass therethrough,
and the inlet associated with a second screen having
30 openings which allow the 1iquid to be treated but not the
particulate treatment med:l.un to pass therethrough.

17. A treatment device according to claim 16, wherein the

- side wall of the housing forms a hollow cylindrical cavity

35 and the first space is an annulus, the inner side of which
is provided by the first screen forming a hollow
cylindrical cavity, for réceiving the particulate treatment
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medium, coaxial with the side wall and.having-alradius'lesa
than the radius of the side wall; and the second screen
encloses a space communicating with the liquid inlet and
extending along the axis of the cylinder.

18. A treatment device according to any one of claims 15
to 17, wherein the outlet is situated in the side wall of

- the hous1ng.

19. A treatment device according to clain 2 and any one of

- claims 3 to.ls, wherein there is provided means (21) for

conveying the rejuvenated treatment medium particles back
to the treatment bed (2) of the same device.

20. A treatment device according to claim 19, wherein the
means for conveying the réjuvenated treatment medium
particles back to the treatment bed of the same'device
comprises a return duct (21) leading from the outlet of the
rejuvenating means (17) to the treatment bed (2).

21. A system comprising a plutality of treatment devices
according to any one of claims 1 to 18 connected in
parallel.



A plurality of the treatnent devices may be connected in parabhaa in a
treat nent system Such a system nmay operate in a variety of es. For
exanple, if inflowis predictable, one or nore treatnment devices nay be
on-lipe at any time while one or nore other treatnment devices are off-1line
“for rejuvenation of.the treatnent medium The rejuvenated treatment nmedi um
may then be recycled to the treatnent device fgsom which it has been
extracted, or to a different, for exanple, initially enpty, treatment
device. A treatnent device mnth rej uvenat egBsrracgent nmediumis then ready
to be brought back on line again. The use of a systemwth a plurallty of

treat nent devices al so enabl es
A treatment device such as a filter device, containing

'‘a treatment bed 2 of particulate treatment medium. A

S fluidising unit 9 associated. with the treatment medium
particles, for removing the treatment medium particles from
the treatment bed for rejuvenation. The fluidising unit 9
comprises a liquid supply duct 11 have an outlet 10 and
which is' arranged to be fed with liquid under pressure from

10 outside the filter bed, and a discharge duct 14 have an
inlet 15 which projects beyond the outlet 10 of the liquid
supply duct.

ThlS Sheet Has Been Reilaced




Surges in the inflow of contam nated liquid to be accorrrmdatﬁﬂngarrpl es
of treatnent devices constructed in accordance wth the present

i nvention will now be described with reference to the acconpanying

di agrammatic drawings, in which: Fig. 1 .is diagramof a filter. device
and its associated.circuit; Fig. 2is a c 5\/\/ay perspective view of a
first exanple of a filter device; Fig. 3 is an axial section of a filter
device simlar to that shown in Fig. 2; ’

AT



Fig. 4 is an axial section of a second exanple of a filter device; and,

Fig. 51is an axial section of a third exanple of a filter Lce. A
filter device conprises a housing 1 filled with a bed of aiﬁﬁtiﬁbulate
filter medium 2 such as sand or garnet. The housing 1 is a pressure vessel
which will normally operate at a pressure of at least [err]. An inlet

manifold 3 with a plurality of perforatedug%gaced

Fig.2

This Sheet Has Been Re(ilaced
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‘apart inlets 3A is provided towards the top of the housing %Pg?d Is fed by
an inlet pipe 4, which conveys contami nated liquid to the inl'e®%manifold 3
and is controlled by an inlet valve 5. An outlet manifold 6 with a
plurality of traps 6A is provided towards the bottom of the housing 1 and

"feeds into an outlet pipe 7 the flow throu ich is -controlled by an
outlet valve 8. In nornal use, the inlet 5 ¥ outl et 8 are open and
contamnated liquid is fed through the inlet pipe 4 and is dispersed around
the top of the housing by the manifold 3. The .liquid perneates. down through

the filter medium 2 which traps the contam nants. The cl eansed |iquid

reaches the - _
| Fig.3.
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fraps 6A and is fed to the outlet pipe 7. Alternatively, the filter may act
in an upflow node with the contamnated liquid inlet manifold 3 at the
‘bottom and the-cleaned liquid outlet manifold at the top, ofp ‘|fp bed. A
fluidising unit 9 is muunted in the base of the housing 1 as showh in
Figures i to 3. The unit-has a liquid outlet 10 which is fed with

contam nated liquid for cleaning the bed by liquid supply duct 11 .
connected to the inlet pipe 4, the flow bei'%ontrol |l ed by a valve 12. An
addi tional optional valve 13 may be provided“o vary the rate of flow of

i quid through the duct 11. Alternatively,

This Sheet Has Been
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filtered liquid can be used as the cleaning liquid. A disc gﬁ duct 14 is
| ocated within and is coaxial with the liquid supply duct 11, d
termnating in a discharge inlet 15 which projects above the liquid supply
duct. The flow through the discharge duct 14 is controlled by a val ve 16.
The di scharge duct 14 is controlled by a 16. The di scharge duct 14

| eads to a hydrocyclone 17 and is connect to an inlet of the '

hydr ocycl one which is directed 7

Fig. 5.
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TREATMENT DEVICE

The present invention relates to a treatment device of
the kind having a particulate treatment bed for the
treatment of a liquid flowing through the treatment bed.

The particulate treatment medium has to Dbe
periodically rejuvenated which generally reguires the
treatment device to be taken off - line while it |is
béckwé’shed in situ, or the treatment medium is removed for

- rejuvenation or is replaced, leaving the treatment device

out of action for considerable periods. .

According to the present invéntion a treatment device
comprises a housing containing "a treatment bed of a
particulate treatment 'medium, and having an inlet for
liquid to be treated and a treated liquid outlet; a
fluidising unit, associated with the treatment medium, for
removing the treatment medium particles from the treatment
bed, the fluidising unit comprising a liquid supply duct
having an outlet and which is arranged to be fed with
liquid under pressure from cutside the filter bed, and a
discharge duct within the liquid supply duct., having at its
end an inlet and projecting beyond the outlet of the liquid
supply duct, for the discharge of liquid and treatment
medium particles from the bed; and means for supplying new
particulate treatment medium to the top of the bed.

such a fluidising unit ensures that the treatment
medium particles can be removed efficiently from the bed
without contacting a pump impeller.

The material which has been removed from the bed may
be lead to a rejuvenating means, wherein it is rejuvenated
and reused, or may be disposed of ‘or made use of elsewhere.
For example if the  particles of the treatment medium are
combustible, the treatment might be to filter and hence de-
0il oily water, thereby increasing the calorific value of
the particles and enabling them to be used as a fuel.

i

|
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~;e<r:rg\r/teait EatSi ggrtv\m‘ I ts?eI f i1I ter mﬁdi um whi ch trays contam nant particles of
: tair e, eaving the - - main, heavier base of the fil .
Wien it is JdbsiShedHdsBealReplaceihe filter medium valves 5 and 8 are cl E)gredbed

?indu?/gl \S/e 1|2 mm ﬁml wing a flow of water under pressure to the
wa'?er rraupB y nto the filter medium 2 through outlet 10. The
y be caused to swrl in the liquid supply duct. The filter nedium 2
yn through the discharge inlet 15 of

thus becomes fl uidised and travels do
t he di scharge duct 14 and into the hydrocyclone 17. The filter nedi um above

that which hasItbegg discharged Whddsinld ypdanagiavi ty anshowe | the

particulate treatment medium from the treatment bed for
rejuvenation while the treatment device is still on line.

Fluidising units of a type suitable -for use in the
present invention are disclosed in our earlier US-A-
4978251, 4952099 and 4992006. "

The operation of the fluidising unit may be improved
if the 1liquid supply duct has means for swirling the
liquid. |

Preferably the fluidising unit is situated- near the
bottom of the treatment bed so that the treatment medium
removed through the discharge duct is replaced by particles
from above which fall under grévity or pressure into the
space created by the evacuation of the treatment medium. - -~
In this way the treatment medium will tend to progress down
through the treatment bed ensuring that all of the bed is
cleaned cycliéally.

. The treatment device is particularly effective as a
filter device wherein the rejuvenating means is a separator
for separating contaminants from the treatment medium.

Conventional filters.have to be backwashed when the
filter bed becomes clogged by contaminants. This requires
liquid to be drained from the filter bed, air to be blown
through the bed to break it up and water to be passed back.
through the bed to wash out the contaminants. This not
only causes the filter to be off line for long periods but
also results in lost water and some lost particles of
filter medium.

The use of the treatment device of the present
invention as a filter provides rapid on-line cleaning of
the filter medium. This leads to the advantage that a
filter medium having a small particle size or a shallow bed
can be used as, due to the speed of cleaning, the solids
holding capacity is less important than with a conventional
filter. The filter medium washed out through the discharge
.duct'iS'cleaned and may be returned to the original or
another filter bed. This reduces the net amount of filter

This is the replacement gheet
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turin be fluidised and travet—through the dischar [ |
( _ ge duct 14. Alternatively,
t he val ves This &R 1s B8 RiG1adegf t Open and the fluidising unit 9 may Y

constantly, the filt i : ,
sl ow and Conﬁlm: H!’L er nedi um This recycles the bed in a
off line for

and {_em)ves the need to take the filter device
( ! sMioperation. In the hydrocyclone, the filter nmedium
together with its associated contam nants is caused-to swirl. The swirl is
boosted by the supply of high pressureywater fromthe supply 18. The
swirling nmotion will cause the contam nants to migrate to the top of the

S | . . ,
Tﬁce” glcg;'ng%‘éd%ﬁrfoéé‘%ﬁ el S9ataed e s r tainough ey drlidwaw 23.

through the filter is removed as the pressure of the liquid
fed to the fluidising unit breaks up the bed. The frequent
cleaning which can be achieved using the invention reduces
the opportunity for channelling to occur.

The separator for separating contaminants from the
treatment medium is preferably a hydrocyclone. In certain
modes of operation it is desirable that this generates
sufficient pressure at the outlet, through which the filter
medium leaves, to carry the cleaned filter mediu:_m back to
the filter bed. If necessary, the filter medium entering

" the hydrocyclone can be boosted by an additional supply of
high pressure water to the inlet of the hydrocyclone.
Depending 'on the relative particle sizes or specific
gravities of the filter medium and contaminants, the
cleaned filter medium outlet may be either the underflow
outlet or the overflow outlet of the hydrocyclone.

Alternatively the treatment device could be an ion
exchange device with a particulate ion exchange resin
providing the treatment medium.

The tregtment device may have an inlet for
contaminated water above the treatment bed so that the
contaminated water comes into contact with the treatment
medium at the medium/liquid interface near the top of the
housing. The capacity of the device is then substantially
dictated by the size of this interface area. It is
therefore preferable that: the inlet for liquid to be
treated is provided at the outer periphery of the bed so
that the liquid percolates inwardly through the treatment
medium to an outlet which is embedded within the bed. 1In
this case, it is desirable that the inlet for liquid to be
treated opens into a first space defined by the inside of
the wall of the housing and a first screen provided with
openings which allow the liquid to be treated but not the
particulate treatment medium to péss therethrough, and the
treated 1liquid outlet associated with a second screen

This is the replacement gheet
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filter nedi uMher with
downwar ds at Thiesmali, ooe. and t hougn 1 h

at such a pres

8 travel

f t he ggdr?cyclgneland t hrough the underfl ow outl et

_ : cei ¢ forced along the return pipe 21 and back

_ gpt?h;hg hQUZI l et pipe 4 and mani fold 3. The filter device
of Lhe _ean ex IMIJ} n Figure 4 conprises a housing 1 having a
y ,n rical sjde wall 28 joining a hol kow coni cal base 29 at one end and a

having openings which allow the treated liquid but not the
particulate treatment medium to pass therethrough. |

This allows the interface area between liquid to be
treated and treatment medium to be increased without
increasing the diameter of the housirg. THis is important
in applications where floor space is at a premium, such as
on an oil productlon platform. - Also the weight of thé
treatment device according to the present invention will be
less than a conventional device of the same capacity.
| The manufacturing cost of the housing is largely
dependent on the cost of manufacturing the vessel nozzles
and ends. Increa51ng the length of the housing ‘in the
present 1nvent1on can 1ncrease its capacity without
alterlng the diameter which is generally cheaper than
increasing the capac1ty'by increasing the vessel diameter.

Preferably the side wall of the housing forms a hollow

" cylindrical cavity and the first space is an annulus, the
inner side of whlch is provided by the first screen forming
a hollow cylindrical cavity, for rece1v1ng the partlculate
treatment medium, coaxial with the side wall and hav1ngla
radius less than the radius of the side wall; and the
second screen encloses a space communicating with the
treated liquid outlet and extending along the axis of the
cylinder. _

‘This constructlon ensures that there are no stagnant
zones in the treatment.dev1ce which would allow bacteria to
grow and multiply. Concrete and other filler material used
in other devices to £ill stagnant zones are not necessary
which gives a further weight advantage.

‘The :Lnlet for. 11qu1d to be treated is preferably
situated ln the side wall of the housing. However, in
order to increase further the medlum/liquld interface, a

'portlon of the liquid to be treated may be fed into the
housing through a second inlet for llquld to be treated in
the top of the hou51ng.

~ Alternatively, the lnlet and outlet can be reversed so
that the outlet is prov1ded at the outer perlphery of the

Tms is the rep\acemem anheet
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curved upper ther The housing 1

. _ 1s eet g |styp|callya

‘pressuri sed as “lormal | y operate at a pressure of at |east
Terr]. Afirs rmng a hollow cylindrical space having a radius

Iessthantha wall 28 is positioned within the h

to be coaxial wth the cylindrical Wallo 28. The first screenogjI ggténzg =
from- the conical base 29 along the Iength of the side wall. 28 and is
joined at its |lower edge to the conical base 29 and at its upper edge to |
the side wghlj 2% afhdthetheuldilamidl yerchbates buksaredy hrajsiebh82. The

L;;ts toser e%@eg}:mgﬂ mgag&n f’;oﬁogﬁ tﬂﬁe@”&ﬁlél’b%é'e%e@éd “3tARH 8ReUpPpPEr
bed.

There may be means for conveying the rejuvenated
treatment medlum particles back to the treatment bed of the
same device, these means preferably comprising a return
duct leading from the outlet of the separator to the
treatment bed. 'I'his ensures direct recycling of the
treatment medium.

A plurality of the treatment devices may be ccnnected
in parallel in a treatment systen. Such a system may
operate in a variety of modes. For example, if inflow is

_ pred:.ctable, one ox more treatment devices may be on-llpe
at any time while one or more other treatment devices are
off-line for rejuvenat:.on ‘of the treatment med:.um The
rejuvenated treatment medium may then be recycled to the
treatment device from which it has been extracted , Or to a.
different, for example, initially empty, treatment device.
A treatment device with rejuvenated treatment medium is
then ready to be brought back on line 'again. The use of a
system with a plurality of treatment devices also enables
surges in the inflow of contaminated 1liquid to be
accommodated. ' '

. Examples of " treatment devices constructed in
accordance with the present invention will now be described
with reference to the accompanying diagrammatic drawings,
in which: ' _ .

Fig. 1 .is a diagram of a filter device and its
associated circuit; |

Fig. 2 is ‘a cut away perspective"view of a first
example of a filter device; - |

F:Lg. 3 is an axial sectlon of ‘a filter device similar
to that shown in Fig. 2;

Fig. 4 is an ax1a1 section of a second example of a
filter device; and, '

Fig. 5 is an axlal sect:.on of a third example of 2
f:.lter device. '

This is the replacement steet-
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of the conical base 29 def| ne a substantially annular space 33. The inlet 4

for the cont afi ¥ be filtered is provided.in the side wall 28
at ap05|t|on I alf way along the axial length of the wall to
communi cat e Wlt A bl eed off pipe 34 leads fromthe inlet 4

to a second inlet 35 in the upper wal | 30 of the housing 1. Extending al ong
a substantial portion of the axis of thebcylindrical side wall 28 is a

second space 36 encl osed by a second screen- 37 whigh is ts upper
end and which corhufittersdeyicescPRRELs&™ %lP‘PI“Tﬁ%gf}I %éﬁag w;th PP

bed of a particulate filter medium 2 such as sand or
garnet. The housing 1 is a pressure vessel which will
normally operate at a pressure of at least 5x10°Pa. An
inlet-manifold 3 with a plurality of perforated, spaced
apart inlets 3A, is provided towards the'top of the housing
1 and is fed by an inlet pipe 4, which conveys contaminated
liquid to the inlet manifold 3 and is controlled by an
inlet valve 5. An outlet manifold 6 with a plurality of
traps 6A is provided towards the bottom of the housing 1
and feeds into an outlet pipe 7 the flow through which is
contrqlled' by an outlet valve 8. |

In normal use, the inlet 5 and outlet 8 are open a}nd
contaminated liquid is fed through the inlet pipe 4 and is
dispersed around the top of the housing by the manifold 3. i
The liquid permeates down through the filter medium 2 vwhich
traps the contaminants. The cleansed ligquid reaches the
traps 6A and is fed to the outlet pipe 7.

Alternatlvely, the filter may act in an upflow mode
with the contaminated liquid inlet manifold 3 at the
bottom, and the cleaned 11qu1d outlet manifold at the top,
of the bed. ' -

A flu:.d:.smg ‘unit-9 is mounted in the base of the
hbusing 1 as shown in -Figures 1 to 3. The unit has a
liquid outlet 10 which is fed with contaminated liquid for
cleaning the bed by a liquid supply duct 11 connected to
the inlet pipe 4, the flow being controlled by a valve 12.
An additional optional valve 13 may be provided to vary the
rate of flow of liquid through the duct 11. Alternatively,
filtered liquid can be used as the cleaning liquid. A
discharge duct 14 is located within and is coaxial with the
liquid supply duct 11, and terminating in a discharge inlet
15 which projects above the liquid suppiy duct. The flow
through the discharge duct 14 is controlled by a valve 16.
The disch_arzje duct 14 is controlled by a valve 16. The
-discharge duct 14 leads to  a hydrocyclone 17 and is
connected to an inlet of the hydrocyclone which is directed

_Tnis is the replacement gheet |
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l'i quid outl et extendi ng—out—of.-the housing through the conical base 29.
The partlculatgnjiLter nedium 2 fills a space within the housing between

the first spac d space 37 leaving a gap at the top of the
housing. . 9 Th “ second 37 screens are provided with a
plurality of ope e sized so as to aIIOM/a fl ow of
contamnated - liquid and filtered I|qU|d

tangentially to the wall of the hydrocyclone. A supply of
high pressure water 18 is also connected to the inlet of
the hydrécyclone 17 via a booster pipe 19 and valve 20.
The underflow outlet of ﬁhe'hydrocyelone 17. is connected by
a return pipe 21 back to the contaminated water inlet pipe
4 via a valve 22. The overflow 23 provides an outlet for
contaminants. '

‘Typically, the outlet 10 has a 45mm bore, and the
inlet has a 25mm bore. '

Although the fluidising unit is shown below the
manifold's, it may equally be positioned above it. The
height of the fluidising unit may also be chosen so as to
remove that part of the filter medium which traps
contaminant particles of a certain size, whilst leaving the -'= °
main, heavier base of the filter bed

When it is desired to clean the filter medlum, valves
5 and 8 are closed and valve 12 is opened allowing a flow
of water under pressure to the liquid supply duct 10 and
into the filter medium 2 through outlet 10. The water may
be caused to swirl in the liquid supply duct. The filter
medium 2 thus becomes fluidised and travels down through
the discharge inlet 15 of the discharge duct 14 and into
the hydrocyclone 17. The filter medium above that which
has been discharged will fall under gravity and will in
turn be fluidised and travel through the discharge duct 14.

Alternatively, the valves 5 and 8 may be left open and
the fluidising unit 9 may constantly, slowly remove the
filter mediun. This recyeles the bed in a slow and
'controlled manner and removes the need to take the filter
device off line for the backwash operation.

In the hydrocyclone, the filter medium together with
its associated contaminants is caused to swirl. The swirl
is boosted by the supply of'high pressure water from the
supply 18. The swirling motion will cause the contaminants
to migrate to the top of the hydrocyclone where they are
discharged for disposal through overflow 23. The cleaned
filter medium particles together with most of the ligquid

' This is the replacement ghoet
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therethrough-Lespeetfvety—but'tb prevent the particles of the fil [
ter medi um

from passi ng. t et gggchhI screens 31, 37 may be wedge wire screens

or | ouvres/ sl at" ed radi al ly and downwardly and spaced apart

to prevent the from passing between adjacent

| ouvres/ sl ats as be treated flows radially i
nwar dly and
downwar dl y bet ween the Iouvres/slots e screens 31 ané 37 may, yln

hori zontal cross section be forned of i g- zag shape, thereby increasing

still further th éec SSyggCt obet repd
e ed to
t he i ncom nbr%Y gutgé’ IquI ?f WFh ‘#\é)'ltqh BFI | Ter ”wycﬂr?rﬁyzdj{anﬂét h%ﬁg)m cal
base 29 of through the underflow outlet at such a pressure that %
are forced along the.return pipe 21 and back into the

housing 1 via the inlet pipe 4 and manifold 3.

The filter device of the second example shown in
Figure 4 comprises a housing 1 having a cylindrical side
wall 28 joining a hollow conical base 29 at one end and a
curved upper wall 30 at the other. The housing 1 is
typically a pressur:.sed tank whlch will normally operate at
a pressure of at least 5 X 10Pa. '

A first screen 31 formlng a hollow cylindrical space

- having a radius less than that of the side wall 28 is
positioned within the housing 1 so as to be coaxial with
the cyllndr1cal wall 28. 'The first screen 31 extends from
the con1cal base 29 along the length of the side wall 28
and is joined at its lower edge to the conical base 29 and
at its upper edge to the side wall 28 of the housing 1 by
a hollow frustoconical spacer 32. The first screen 31 and
spacer 32-together'with the side wall 28 and an upper part
of the conical base 29 define a substantially annular space
33.. . |

' The inlet 4 for the contaminated'liquid to be filtered

is prov1ded in the side wall 28 at a position approximately '
half way along the axial length of the wall to communicate
with the space 33. A bleed off pipe 34 leads from the
inlet 4 to a second inlet 35 in the upper wall 30 of the
housing 1. ' |
Extending along a substant1a1 portion of the axis of
the cyllndrlcal 51de wall 28 is a second space 36 enclosed
by a second screen 37 which is closed at its upper end and
which communicates at 1ts lower end with the filtered
liquid outlet 7 extending out of the housing through the
conical base 29. '
The particulate fllter medlum 2 fills a space within’
the housing between the first space 33 and the second space
37 leaving a gap at the top of the housing.

’
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thehousing 1 _there is provided a fluidising unit 9, which opens downwardly
and is constructed as described in the previous exanples. The ducts 11 and
Ha$ Been Replacedl | ui di sing unit 9, extend through a | ateral

14, whic

entry port 38 neﬁ'”” of the housing. The ftuidising unit may be
renmovabl e t hroug for servicing and replacenment. In use, the
contamnated liquid to tered is Ped I nto the housing through.the
contam nated liquid |nlets 4, 35. The lNiquid entering through the first

inlet 4 fills thgel kisktSBECENd3sbboNaMAY ddrledrswrd praigladdiar i st
a plurality of openings which are sized so as to allow a
flow of contaminated 1iqui&.- and filtered 1ligquid
therethrough respectively but to prevent'tpe particles of
the filter medium from passing. therethrough. . The screens
31, 37 may be wedge wire screens or louvres/slats which are
angled radially and downwardly and spaced apart to prevent
the filter medium from passing between adjacent
louvres/slats as the liquid to be treated flows radially
inwardly and downwardly between the 1ouvres/slor§.

The screens 31 and 37 may, in horizontal cross
section, be formed of zig-zag shape, thereby increasing
still fnrther'the effective cross section of treatment
medium presented to the incoming or outgoing llquld.

Within the filter medium 2 in ‘the conical base 29 of
the housing 1 theére is provided a fluidising unit 9, which
opens downwardly and is constructed as described in the
previous examples. o '

The ducts 11 and 14, which are connected to the

luldlslng unit 9, extend through a lateral entry port 38
near the bottom of the housing. The flu1&151ng unit may be
removable through this port 38 for servicing and
replacement. . _

In use, the contaminated liquid to be filtered is fed
into the housing through the contaminated liquid inlets 4,
35, The liquid entering through the first inlet 4 f£ills
the first space 33 from where it flows through the first
screen 31 into the filter bed 2. It is then filtered by
the fllter bed 2 as it flows in the direction of the arrows
shown in flgure 9 towards the ‘second space 36 which it
enters through the second screen 37 before leaving the
hou51ng'through outlet 7. The contaminated liquid entering
through the second inlet 35 fills the gap above the filter
‘bed 2 and flows down through the filter bed 2 before it
enters -the space 36 and leaves the hou51ng through outlet
7.
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0 %he filter*bed—z. It is then filtered by the filter bed 2 as

Haakhgn, gqthe arrows shown in figure 9 towards the
_ ters t hrough the second screen 37 before | eaving
t he housing t ‘, ﬂ
second inlet 35 fills

7. The contam nated liquid entering through the
ap above the filter bed 2 and flows down through
the filter bed 2 before it enters the spage 36- and | eaves the housing
t hrough outlet 7. '

screen 31 i
it flows in-
second space

When it is desired to clean the filter medium the
fluidising unit 9 and hydrocyclone 17 are operated as
described with reference to the earlier examples.

A third example of a filter device is shown in Figure
5. This differs from the second example in that the liquid
suppiy duct 11 and discharge duct 14 of the fluidising unit
9 extend vertically upwards along the axis of the.
cylindrical side wall 28, through the second screen 37 and
out through the curved upper wall of the housing 1. This
allows both the screen 37 and fluidising unit 9 to be
removed through a port 39 in the top of the housing.

_The flow direction may be reversed such that the inlet
4’ communicates with the space 36 within the screen ?7.
The inlet is provided with a bleed valve 40 and a safety- - -
valve 41. The liquid to. be treated _floﬁs radially
outwardly, through the first screen 31 into the space 33
and out through the outlet 7. _

The filter device may ‘be provided w1th more than one
fluidising unit each removing a different grade of filter-
medium. . .

Although . the invention has beeh described’ with
reference to a filter device, it is equally applicable to
an ion exchange device. 1In this case, the particulate
filter medium would be replaced by. a partiéulate ion
exchahge resin and an ion regeneration stage would replace
the separator. ' '
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10 When it is desired to-clean the filter mediumthe fluidising unit 9 and
hydrocyclone 17 are operateg as described with reference to the earlier

exanpl es., AhisSheeicH RaEf a filter device is shown in Figure 5. This
differs ffo “arrpl einthat the liquid supply duct 11 and
di scharge du luidising unit 9 extend vertically upwards
along the axis of the cylindrical ghde wall 28, through the second

screen 37 and out through the curved upper wall of the housing 1. This
all.ows both the screen 37 and fluidi gpagMgnit 9 to be renoved through a

port 39 in the top of the housing.

1. A treatment device comprising a housing (1) containing
a treatment bed (2) of a particulate treatqent medium, and
having an inlet (3,4) for liquid to be treated and a
treated liquid outlet (6,7); a fluidising unit (9),
associated with the treatment medium, for removing the
treatment medium particles from the treatment bed, the

" fluidising unit compfising‘a liquid supply duct (11) having
an outlet (10) and which is arranged to be fed with ligquid

- under pressﬁre'from outside the filter bed, and a discharge

- duct (14) within the liquid supply duct, having at its end
an inlet (15) and projecting beyond the outlet of the
liquid supply duct, for the discharge of liquid and
treatment medium particles from the bed; and means (21) for
supplying new material to the top of the bed.

2. A treatment device accordlng to claim 1, wherein the
discharge duct (14) leads to a rejuvenatlng means (17) for
rejuvenatlng the treatment medium, whereby the rejuvenated
treatment medium can be reused.

3. A treatment device according.to claim 1 or claim 2,
whe;eih the liquid supply duct (11) has means for swirling
the liquid. ' |

4. A treatment device according to any one of claims 1 to
3, wherein the fluidising unit (9) is situated near the
bottom of the treatment bed;(2) so that the treatment
medium removed through the discharge duct (14) is replaced
by particles from above which fall under gravity or
pressure into the space created by the evacuation of the
treatment medium.

5; " A treatment device accordlng to any one of claims 2 to
4, wherein the treatment device is a filter device and the
moneet  —
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The fl ow direction may be teversed such that the inlet 4 communicates with
t he space mlsmmage&ﬁ{ﬂi gegen 7. The inlet is provided with a bl eed val ve

40 and a saf The liquid to be treated flows radially
out war dl y, ' st screen 31 into the space 33 and out through
the outlet 7 device may be provided with nore than one '
fluidising unit each renoving -a differgy grade of filter medium Although.
the invention has been .described with reference to a filter device, it

i's tequa: | %/ PEPlvERdt fhd OmeBnisONigX @ agpadatore. (17)n ﬁ&rsmaﬁm
particu a‘ econtammant from the treatment medium.

6. A treatment device according to claJ.m 5, wherein the
separator is a hydrocyclone (17).

7. A treatment device according to claim 6, wherein the
hydrecyclone (17) generates sufficient pressure at the
outlet, through which the filter mediunm leaves, to carry
‘the cleaned filter medium back to the treatment bed.

8. A treatment device according to claim 6 or claim 7,
wherein the filter medium entering the hydrocyclone (17) is
boosted by an additional supply (18) of high pressure wat
'to the inlet of the hydrocyclone.’

S. A treatment device according to-any one of claims 1 to
4, wherein the treatment device is an ion exchange device.

10. A treatment device according to any one of ‘the
preceding claims, wherein the inlet for liquid to be
treated is pro;zided at the outer periphery of the bed so
that the liquid percolates inwardly through the treatment
médium to an outlet which is embedded within the bed.

11. A treatment device according to claim 10, wherein the .
inlet (4) for ligquid to be treated opens into a first space
(33) defined by the inside of the wall of the housing (1)
and a first screen (31) provided with openings which allow
the liquid to be treated but not the particulate treatment
medium to pass'therethrough, and the treated liquid outlet
(7) associated'with a second screen (37) having openings
which allow the treated liquid but not the partlculate,
| treatment medlum to pass therethrough

12. A treatment device accordlng to clalm 11, wherein the

‘side wall - (28) of the hous:mg (1) forms a hollow
This is the rep\acement gheet
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filter nmedi umwoul d be re"pl aced by a particulate ion exchange resin and an
ion regenerafl‘hlaﬁhe ladded epl ace the separator. -11- dainms 1. A
t r eat ment deV| a housing (1) con- taining a treatnent bed (2)
of a partlculd medi um and having an inlet (3,4) for l'iquid
to be treated, a treat |IC]UId outlet (6,7), a particul ate
_ 13
cylindrical cavity and the first space (33) is an annulus,
the inner side of which is provided by the first screen
(31) forming a hollow cylindrical cavity, for receiving the
particulate treatment medium (2), coaxial with the side
‘wall and having a radius less .than the radius of the side
wall; and the second screen (37) encloses a 'space (36)
communicating with the treated 1liquid outlet (7) and

extending along the axis of the cylinder.

13, A treatment device according to any one of claims 10
to 12, wherein the inlet (4) for liquid to be treated is
.situated in the side wall (28) of the housing.

14. A treatment device _accordin‘é' to claim 13, wherein a
second inlet (35) for liquid to be treated is situated in
‘the top of the housing.

15. A treatment device according to any one of claims 1 to°
9, wherein the outlet is provided at the outer periphery of
the bed so that the lliquid percoiates outwardly through the

~ treatment medium from an inlet which is embedded within the
bed.

16. A treatment device according to claim 15, wherein the
outlet opens into a first space defined by the inside of
the wall of the housing and a first screen provided with
openings which allow the treated. ligquid but substantially
not the particulate treatment medium to pass'therethrough,
~and the inlet associated with a second screen having '
openings which allow the liquid to be treated but not the
pa):ticulate treatment medium to pass therethrou_gh;

17. A treatment device according to claim 16, wherein the
side wall of-the housing forms a hollow cylindrical cavity -
and the first space is an annulus , the inner side of which
is prov1ded by the first screen forming a hollow

cylindrical cavity, for receiving the particulate treatment
e
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medi um di scharge duct (14} —$}ui di si ng neans '
suppl yi ng nem/naterlal to 9 (9), and neans (21) for

top of the bed, characterised in that, the
nglghfgpgth ﬁ fluidising unit (9) located at or near the
ot s om o nef “ L ing the treatnent nmedium particles fromthe
: n sai (2), the fluidising unit (9) com prising a
i quid supply duct (11) having an outlet (10) and which is arranged to be

fed with liquid under pressure from outsjde the
treat t
di scharge duct (14) being within the liquid sup- nment bed (2), the

medium, coaxial with the side wall and havxng a radius less
than the radius of the side wall; and the second screen

encloses a space communicating with the ligquid inlet and
extending along the axis of the cylindef.“‘

18. A treatment device according to any one of claims 15
to 17, wherein the outlet is situated in the side wall of
the housing. '

19. A treatment device according to claim 2 and any one of
claims 3 to 18, wherein there is provided means (21) for
conveying the rejuvenated treatment medium particles back
to the treatment bed (2) of the same device.

20. A treatment device according to claim 19, whereih_the
means for cbnveying the rejuvenated treatment medium
particles back to the treatment bed of the same device
comprises a return duct (21) leading from the outlet of the
rejuvenating means (17) to the treatment bed (2).

21. A system comprising a plurality of treatment devices
according to any one of claims 1 to 18 connected in
‘parallel. '
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ply  duct, having at its end an inlet (15) and project- ing beyond the

outl et of tﬁ’éISISh Urlastem cedluct, for the discharge-of liquid and treatnent
medi um parti - bed (2). 2. A treatnent device according to
claim1l, wher rge duct (14) leads to a rejuvenating nmeans (17)
for rej uvenatlng t e t

reat nent medi um whereby the rejuvenated treatnent
medi um can be reused. 3. A treatnent device according to claim1 or claim

2, wherein the liquid supply duct (11) has neans for swirling the |iquid.

TREATMENT DEVICE
ABSTRACT

A rreatment device such as a filter device, containing
a treatment bed 2 of particulate treatment medium. A
fluidising unit 9 associated. with the treatment medium
particles, for removing the treatment medium particles from
the treatment bed for rejuvenation. The fluidising unit 9
comprises a liquid supply duct 11 have an ocutlet 10 and
~which is’ arranged to be fed with liquid under pressure from
outside the filter bed , and a d:r.scharge duct 14 have an
inlet 15 which projects beyond the outlet 10 of the liquid
supply duct. : ‘

Figure 4
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4. ‘A treatnent device according to claim2 or claim3, wherein the
treatnment device is a filter device and the rejuvenating neans is a
separator (17) for sep- arating contam nant fromthe treatnent medi um -
12 - 5. Atreatnent device according to claim4, wherein the separator is a
hydrocycl one (17). 6. A treatnent device according to claimb5, wherein the
hydrocycl one (17) generates sufficient pressure

1

17-

This is the replacement sheet
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at the outlet, through which the filter nmedium]leaves, to carry the cl eaned
filter mediumback to the treatnent bed. 7. A treatnent device according to
claim5 or claim6, wherein the filter nedi.umentering the hydrocy- clone
(17) is boosted by an additional supply (18) of high pressure water to the
inlet of the hydrocyclone. 8. A treatnent device according to any one of
claims 1 to 3, wherein the treatnent device is an ion exchange device. (9. A
treat nent device according to any one of tlge pre- ceding clainms, wherein
the inlet for liquid to be

Fig.2.
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treated is provided at the outer periphery of the bed so that the liquid
percolates inwardly through the treatnment nediumto an outlet which is
enbedded within the bed. 10. A treatnment device according to claim?9,

wherein the inlet- (4) for

liquid to be treated opens into a first space

(33) defined by the inside of the wall of §he housing (1) and a first
screen (31) provided with openings which allow the liquid to 'be treated but
not the particulate treatnment nmediumto pass there- through, and.the,

treated liquid outlet (7) associated

Fig.3
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- 13 - with a second screen (37) having openings which allow the treated
l'iquid but not the particulate treat- nment mediumto pass therethrough. 11.
A treatnment device according to claim 10, wherein the side wall (28) of the
housing (1) forns a hollow cylindrical cavity and the first space (33) is
an annu- lus, the inner side of which is provided by the first screen (31)

forming a hollowcylindrical cavity, for Eeceiving the particul ate

“treatnment nmedium (2),

This is the replacement sheet
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coaxial with the side wall and having a radius |ess than the radius of the
side wall; and the second screen (37) encloses a space (36) conmuni cating
with the treated liquid outlet (7) and extending along the axis of the
cylinder. 12. A treatnent device according to any one of clains 9 to 11,
wherein the inlet (4) for liquid to be treated is situated in the side wall
(28) of the housing. 13. A treatnment devic® according to claim12, wherein
a second inlet (35) for liquid to be treated is situated in the top of the
housi ng. 14. A treatnent device according to any one of clains 1

Fig.5.
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t08 wherein the outlet is provided at the outer pggt ¥ o
that the liquid perco a twardly through thé E{?gﬂﬂedfﬁg gmfg b’%}

om da

i nl et vvhlcum |nthe bed. 15. A tn r}gg [T§ gd%g
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Claim:j. : DATE OF RECEIPI‘

1. A treatment device comprising a housing (1) con-
taining a treatment bed (2) of a particulate treat-
ment medium, and having an inlet (3,4) for liquid to
be treated, a treated liquid outlet (6,7), a particulate
medium discharge duct (14), fluidising means (9),
and means (21) for supplying new material to the
top of the bed,
characterised in that, _
the fluidising means comprises a fluidising unit (9)
located at or near the bottom of the bed for remov-
ing the treatment medium particles from the bottom
of said treatment bed (2), the fluidising unit (9) com-
prising a liquid supply duct (11) having an outlet -
(10) and which is arranged to be fed with liquid
under pressure from outside the treatment bed (2),
the discharge duct (14) being within the liquid sup-
ply duct, having at its end an inlet (15) and project-
ing beyond the outlet of the liquid supply duct, for
the discharge of liquid and treatment medium parti-
cles from the bed (2). | .

2. A treatment device according to claim 1, wherein “°
the discharge duct (14) leads to a rejuvenating
means (17) for rejuvenating the treatment medium,
whereby the re;uvenated treatment medium can be
reused. :

3. A treatment device according to claim 1 or claim 2,
wherein the liquid supply duct (11) has means for
swirling the Ilqwd

4. A treatment device according to claim 2 or claim 3,
wherein the treatment device is a filter device and
the rejuvenating means is a separator (17) for sep-
arating contaminant from the treatment medium.
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uid but substantiall y not _the particulate treatnment nediumto pass
t her et hr ough,—and—the inl et associ- ated with a second screen having

openi ngs whi ch
t r eat nent ned&
claim 15, whe c

i\

e shde® wal |

\““E“ d to be treated but not the particulate
“’ m 8t hr ough. 16. A treatment device according to

of the housing forns a hollow cylindri- cal

cavity and the first space is an anndlug,-the inner side of which is
provi ded by the first screen formng a hollow cylindrical cavity, for
receiving the particulate treatnent nedium coaxial with the side wall and

having a radius | ess than the radius of the

5.

A treatment device according to claim 4, wherein
the separator is a hydrocyclone (17).

A treatment device according to claim 5, wherein
the hydrocyclone (17) generates sufficient pressure
at the outlet, through which the filter medium
leaves, to carry the cleaned filter medium back to
the treatment bed.

A treatment device according to claim S or claim 6,
wherein the fiter medium entering the hydrocy-
clone (17) is boosted by an additional supply (18) of
high pressure water to the inlet of the hydrocyclone.

A treatment device according to any one of claims 1
to 3, wherein the treatment device is an ion
exchange device.

A treatment device according to any one of the pre-
ceding claims, wherein the inlet for liquid to be
treated is provided at the outer periphery of the bed

* so that the liquid percolates inwardly through the

treatment medium to an outlet which is embedded

- within the bed.

10.

A treatment device according to claim S, wherein
the inlet (4) for liquid to be treated opens into a first

space (33) defined by the inside of the wall of the -

housing (1) and a first screen (31) provided with
openings which allow the liquid to be treated but not
the particulate treatment medium to pass there-
through, and the treated liquid outlet (7) associated
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side wall: and th

IFquid'
devi ce mm
S|tuate

to cIa|n12 and an
(21) for conveyin
treatment bed (2)
claim 18, wherein

e second screen encl oses a space comunicating wth the
extendlng along the axis of the cylinder. 17. A treatnent
one of clainms 14 to 16, wherein the outlet is
of the housing. 18. A treatment device according
y one of clainms 3 to 17, wherein there is provided neans
g the rejuvenated treaanyt medi um particles back to the
of the same device. 19. A treatnment device according to

-with a second screen (37) having openings which
allow the treated liquid but not the particulate treat-
ment medium to pass therethrough.

11. A treatment device according to claim 10, wherein
the side wall (28) of the housing (1) forms a hollow
cylindrical cavity and the first space (33) is an annu-
lus, the inner side of which is provided by the first
screen (31) forming a hollow cylindrical cavity, for
receiving the particulate treatment medium (2),
coaxial with the side wall and having a radius less
than the radius of the side wall; and the second
screen (37) encloses a space (36) communicating
with the treated liquid outlet (7) and extending along
the axis of the cylinder.

12. Atreatment device according to any one of claims 9
to 11, wherein the inlet (4) for liquid to be treated is
situated in the side wall (28) of the housing.

13. Atreatment device according to claim 12, whereina
second inlet (35) for liquid to be treated is situated
in the top of the housing.

- 14, Atreatment device according to any one of claims 1
to 8, wherein the outlet is provided at the outer
periphery of the bed so that the liquid percolates
outwardly through the treatment medium from an
inlet which is embedded within the bed.

15. A treatment device according to claim 14, wherein

the outlet opens into a first space defined by the
inside of the wall of the housing and a first screen
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the neans for conveying the rejuvenated treatnent nedium particles back to
t he treatW device conprises a return duct (21) |eading

- 15 - fromthe outle g‘\; e rejuvenating neans (17) to the treatnent bed

(2). 20. A\mﬁm\ a plurality of treatnment devices according to
any one of €on- nected in parallel.

provided with openings which allow the treated lig-
uid but substantially not the particulate treatment
medium to pass therethrough, and the inlet associ-
ated with a second screen having openings which
allow the liquid to be treated but not the particulate
treatment medium to pass therethrough.

16. A treatment device according to claim 15, wherein
the side wall of the housing forms a hollow cyiindri-
cal cavity and the first space is an annulus, the
inner side of which is provided by the first screen
forming a hollow cylindrical cavity, for receiving the

particulate treatment medium, coaxial with the side
wall and having a radius less than the radius of the
side wall: and the second screen encloses a space
communicating with the liquid inlet and extending
along the axis of the cylinder. .

17. A treatment device according to any one of claims
14 to 16, wherein the outlet is situated in the side
wall of the housing.

18. A treatment device according to claim 2 and any
one of claims 3 to 17, wherein there is provided
means (21) for conveying the rejuvenated treatment
medium particles back to the treatment bed (2) of
the same device.

19. A treatment device according to claim 18, wherein
the means for conveying the rejuvenated treatment
medium particles back to the treatment bed of the
same device comprises a return duct (21) leading

This is the replacement ghoet
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- 15 -

from the outlet of the rejuvenating means (17) to the
treatment bed (2).

20. A system comprising a plurality of treatment
devices according to any one of claims 1 to 17 con-

nected in parallel.

This is the replacemant sheat

Date: (g -JUN 1997



16 \ 3 . .
TREATMENT DEVICE |
ABSTRACT

-

A treatment device such as a filter device, containing
a treatment bed 2 of particulate treatment medium. a
fluidising unit 9 associated. with the treatment medium
particles, for removing the treatment medium particles from
the treatment bed for rejuvenation. - The fluidising unit 9
comprises a liquid supply duct 11 have an outlet 10 and
which is arranged to be fed with ligquid under pressure from
outside the filter bed, and a discharge duct 14 have an
inlet 15 which projects beyond the outlet 10 of the liquid
supply duct. o

Figure 4
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