
EP 0 207 797 B1 Description Thise invention relates to apparatus for
removing contaminants from a liquid. The contaminants may be solid
particles and/or a second liquid immiscible with but finely dispersed in
the first liquid. 5      It is often necessary to remove solid, semi-solid
or oleaginous particles from liquid streams by filtration, for example from
sea water prior to injection into an off-shore oil reservoir for pressure
maintenance or secondary recovery. In the production of crude oil from an
oilfield it is usual for the oil initially produced to be substantially
free from water. However, during the life of the oilfield the proportion of
water produced with the crude oil 10often increases and substantial
quantities can be generated. A point may be reached when it is desirable to
separate the oil from the produced water before transporting the oil from
the wellhead either by pipeline or tanker. Oil refining, on the other hand,
produces large quantities of oil contaminated aqueous effluent which must
be treated to remove oil prior to disposal. Other sources of oil
contaminated water which require 15 treatment include terminals, depots and
storage facilities. In some cases, solid particles are present together
with the contaminated liquid. Enhanced gravity separation using
coalescence, i an established method of oil or water removal. Several
devices for these duties are known, and coalescing cartridges having rigid
elements have, in general, proved to be popular. These, however, suffer
from certain disadvantages. The element, frequently 20 a glass fibre
element, acts both as a coalescing medium and as a filter. The filtration,
effect means that the cartridge eventually becomes blocked by the solids
removed from the stream under treatment. It is sometimes possible to
restore the activity of the cartridge, at least to some extent, by
back-washing. Sooner or later, however this procedure ceases to be
effective. When this happens, the cartridge element must be discarded. This
is undesirable, partly because of the cost of the cartridges, but even more
so on 25 offshore platforms because of the supply, storage and disposal
problems entailed. Processes have been disclosed utilising fibres for
either or both filtration and coalescence, but such filters operate with
the fibres in linear or radial relationships to one another which limits
the opportunity for contact between the liquids passing through the filters
and/or coalescers and the fibres. Our European Patent EP-B-0 004 724
discloses a filter and/or coalescer cartridge for removing 30 contaminants
from a liquid, which cartridge comprises a fixed first end support plate, a
movable second end support plate movable relative to the first plate and
connected to an actuating rod, and a plurality of fibres or bundles of
fibres, each fibre or bundle being secured at one end to the first end
support plate and at its other end to the second end support plate
characterised by the fact that the movable second end support plate is
axially movable by the actuating rod towards and away from the fixed first
end support 35 plate to compress and extend the fibres respectively. In
use, the ernd plates are positioned close to one another by movement of the
rod so thatthe fibres are compressed together to form a fine network in
which the linearity of the fibres is lost The fibres form of a network of
irregular channels and apertures, which provide greater opportunities for
contact than devices of the prior art and hence for coalescence. 40     We
have now devised improved equipment in which the alignment of fibres during
compression is controlled to provide a more compact filter coalescer
cartridge of improved performance. Thus according to the present invention
there is provided a filter coalescer cartridge for removing contaminants
from a liquid which cartridge comprises: (a) first end support at one end
of the cartridge, 45     (b) second end support tending towards the other
end of the cartridge, (c) a filter coalescer element comprising a plurality
of aligned fibres or bundles of fibres, each fibre or bundle being secured
at one end to one end support and at the othe end to the other end support,
(d) a drive mechanism for relatively rotating and moving the end supports
towards and away from each other to twist and compress and straighten and
extend respectively the filter coalescer element. 50     The cartridge
preferably comprises (e) a permeable outer support for restraining the
filter coalescer element in the compressed position and may also comprise
(f) a permeable inner support for the filter coalescer element. Components
(a), lb), (c), (d), (e) and (f) are preferably coaxial cylinders. The
permeable outer and inner supports (e) and (f) are suitably perforated
cylinders. 55     Normally there is an axial inlet to the cartridge and the
liquid flows radially outwards through it. The filter coalescer element (c)
preferably has a length in the range 0.3 m to 2 m in the extended state. By
length is meant the distance between the end supports which is occupied by
fibre. The compression ratio, i.e., the ratio of the extended length to the
compressed length, is suitably in the range 1.2:1 to 3:1. 



60     The filter coalescer element (c) preferably has a length to diameter
ratio in the range 0.6:1 to 4:1 in the compressed state. The amount of
relative rotation is suitably in the range [ERR] to [ERR]. The filter
coalescer element is preferably in the form of a wrap around, semi-woven
mat which is full woven at the edges attached to the end supports and
cross-threaded in between. The mat can be attached 65 3    EP 0 207 797 B1
to the end supports by clamps or adhesives. Alternatively, the edges of the
mat may be resin bonded to produce integral end supports. Other methods of
construction may also be used. The diameter of the fibres is suitably in
the range 1 to 50 micron. Suitable materials for the fibres include wool,
cotton, and viscose. The preferred materials are 5  polyamides, polyesters
and polyacrylates. The cartridge is intended for use within a housing which
will be fitted with appropriate drains, vents and level controlled
offfakes. One end support may be fixed and the drive mechanism may impart
both rotational and longitudinal movement to the other. In this case the
drive mechanism is suitably an actuating rod to which the 10 appropriate
motion can be imparted from outside the housing. Alternatively, both end
supports may be movable and the drive mechanism, or two mechanisms, if
necessary, may impart rotational movement to one end support and
longitudinal movement to the other. Again, a rod may be used to impart
longitudinal movement. According to another aspect of the present invention
there is provided a method for removing 15 particulate contaminants from a
liquid which method comprises passing a liquid feedstock containing solid
and/or liquid particles through a filter coalescer cartridge as
hereinbefore described and removing a purified liquid. If the particles are
solid in origin then the cartridge acts as a filter. If the particles are
liquid as in an emulsion, then the cartridge acts as a coalescer. If both
solid and liquid particles are present, then the 20 cartridge serves a dual
purpose. When used as a coalescer, a settling zone is preferably provided
downstream of the cartridge to allow the coalesced droplets of the
previously dispersed phase to settle out and form a continuous layer. This
is not necessary when used as a filter only. When the filter element is in
its relaxed (partly extended) state the fibres hang loosely and can be 25
readily forced apart. They are ineffective for filtration and/or
coalescence in this state (but are suitble for regeneration, see later). If
the two end supports are simply moved closer together the fibres compact
and are suitable for filtration and/or coalescence. However some voids can
remain within the fibre bundle which may impair performance. When the
fibres are twisted by relative rotation of the end supports but not
altering the overall length 30 of the element the fibres in the outer
layers of the mat are placed under tension. They are compacted together
towards the inner support as the individual strands attempt to take the
shortest paths between the fixing points on the end supports. When the
fibres are twisted as above and the end supports are also brought
closertogether the tension on the fibres is relaxed. Further compression
tends to force them outwards. This movement is controlled by 35 containing
the element within the outer support. As a result, the fibres form a more
uniform, fine, evenly packed network which is less prone to overcompacted
areas and void spaces. This gives an improved performance when compared
with other configurations. A cartridge according to the present invention
is particularly suitable for dewatering crude oil and removing crude oil
and petroleum products from tanker washings and refinery effluent. Normally
such 40 aqueous effluents contain from 5 to 750 mg of crude petroleum or
petroleum products per kg of water. In general, the amount of suspended
solids is very variable, however, typical effluents contain 5 to 500 ppm of
suspended solids. If solid material is present, this is trapped in the
cartridge and does not interfere with the coalescence of the liquids. 45
By altering the material of the fibre and the extent of rotation and
compression within the cartridge, the degree of filtration can be
regulated. In the following discussion of the mechanism of coalescence, a
dispersion of traces of oil in water is considered as a typical feedstock
for treatment. However, the invention is also applicable to the 



coalescence of droplets of water dispersed in oil. so     The flow rate of
the contaminated water should be related to the fibre diameter in the
element, the cross-sectional area of the element and the extent of
compression of the fibres, so that some turbulence is created in the liquid
as it flows through the element but not sufficient turbulence to prevent
the deposition of a film of oil on the fibres nor to strip a deposited film
off. This favours the movement of oil droplets across the stream lines in
the winding passages in the network of the element so that they will
collide with 55 the oil film on the fibres and with each other. Droplets
colliding with the oil film trap oil which can be collected. Colliding with
each other leads to growth In the size of droplets. If the water velocity
is too great, however, the resulting increased turbulence strips the oil
film from the fibres and breaks up oil droplets, thereby reversing the
above effects. Optimum flow rates can be chosen for given cartridge
dimensions and fibre diameters in the filter 60 element. In general, the
hydraulic loading of liquid flowing through the cartridge should be in the
range [err]. In use, as stated previously, the cartridge is operated with
the fibres in the filter coalescer element twisted and compressed. After an
extended period of operation the element may become blocked or partially
blocked with solids and/or liquid causing an unacceptably high pressure
drop and reducing the 65 efficiency of coalescence. The element is then
easily regenerated by causing relative motion between the 4    EP 0 207 797
B1 end supports to straighten and extend the fibres, and open up the
network to a series of relatively wide channels. The contaminants are then
removed by flushing with wash liquid to wash them off. Cleaning can be
effected using either forward flow of wash water of back-washing, depending
upon application. 5      In stringent applications, it has been found that
pulsed tensioning of the fibres during the wash cycle improves
regeneration. A cartridge according to the present invention compares
favourably with conventional filter coalescer cartridges because of the
ease of regeneration. The invention is illustrated with reference to
Figures 1, 2 and 3 of the accompanying drawings. to     Figure 1 is a
section of a filter coalescer incorporating a cartridge according to the
present invention. In order to show the mechanical elements more clearly,
the filter fibres are not shown in Figure 1. Figure 2 is a schematic
drawing showing the construction of the fibre mat Figure 3 is a drawing of
an alternative cartridge assembly in which the end supports are integral
with the filter element. 15     The filter coalescer comprises a casing 1
enclosing a cartridge 2. The casing is fitted with an entrance 3, a drain
or lower offtake 4, several level-controlled offtakes 5, an upper offtake 6
and a relief 7. A spigot 8 is fitted in the entrance 3 to locate and
support the cartridge 2. The cartridge comprises a fixed lower plate 9
attached to a fixed lower collar 10, the plate 9 resting on the spigot 8,
and a movable upper collar 11 slidably mounted on a perforated inner
cylinder 12 open at its 20  lower end and closed at its upper end. The
upper collar 11 is affixed to a "top hat" 13 which is connected to an
actuating rod 13a to which rotaional and longitudinal motion is imparted by
a mechanism outside the filter coalescer (not shown, possibly a hand
wheel). Finally, the cartridge comprises a perforated outer cylinder 14
which provides a guide for the collar 11 and also restrains the fibres when
compressed. A filter coalescer element 15 composed of polyacrylate fibres
contains top and bottom woven edges 16 25  and 17 and only cross threads 18
in between. The element 15 is wound round the inner cylinder 12 and the
upper edge 16 is clamped to the upper collar 11 and the lower edge 17 to
the lower collar 10 by means of clamps Inot shown). Alternatively, as in
Figure 3, the woven edges 16 and 17 may be coated with adhesive and then
wound on to an element 19 held in a jig and rotated by a motor to form the
cartridge 2. 30     Figure 1 shows the cartridge in its compact operating
position in which the fibres would be twisted and compressed. Feed enters
thefilter coalescerthrough the inlet 3 and passes into the interiorof the
innercylinder 12. It then flows radially outwards through the perforations,
through the filter coalescer element 15 and through the perforations of the
outer cylinder 14 into the annulus between the outer cylinder 14 and the
casing 1 to 35 be withdrawn from selected outlet(s) 5. In some cases it may
be preferable, particularly for filtration, to use the opposite direction
of flow to that specified above. 



In order to regenerate the cartridge, the actuating rod 13a is actuated and
the upper collar 11 is moved upwardly and away from the lower collar 10 and
rotated so that the fibres 18 are straightened, separated 40 and extended.
The cartridge is then flushed with wash water. The invention is further
illustrated by means of the following Examples. Example 1 The cartridge was
of the type described with reference to Figures 1 and 2 of the drawings,
with steel 45 end collars. The filter element contained 2,870 strands of
Nylon 66, 20 um in diameter and 21 cm in length. The diameter of the outer
permeable cylinder was 12.5 cm and the inner 10.0 cm. The feed was North
Sea water containing a planktonic bloom. Over the duration of the test this
varied in its particulate composition according to the following analysis.
50 Typical no. of particles greater than size 55
2um                 5um Maximum No         14510                 2959
687 50       Minimum No           6020                  122
52 The feed was passed through the cartridge of a flow rate of 12 I/min
unless indicated otherwise. The bed length and extent of rotation was
varied as shown in the following Table. 65     The following results were
obtained.    EP 0 207 797 B1 Table I Removal Efficiency h on stream
Bed length Rotation [err]  > 1 um  > 2 um  >5 um cm      degrees  mbar    %
% 0                  8.7        225     69 0.75
138   61.5    86.9    97.7 1                                    242   66.6
84.4    89 2                                    276   72.2    85.1    91.1
Filter wash 4                 10.8        225     35   69.1    89.5    95 5
104   75.2    91.3    95.7 6                                    138   79.4
91.5    95.7 7                                    207   74.6    87.3
93.7 8                                    276   76.3    88.4    96.5 Shut
down and drain Filter wash 9                 12.1        225     69   68.2
84.2    93.8 10                                     69   72.8    87.8
95.7 11*                                    69   83.6   94.4    98.1 12*
104   87.8    97.0    99.1 13*                                   104   86.9
95.5    98.4 14*                                   138   87.6    94.0
96.1 Shut down and drain 15                 12.1        225     35   78.5
92.4    94.1 16                                     35   84.7    93.0
97.3 17                                     69   86.9    95.3    98.9
Filter wash reverse flow 19                 10.1        180    898   89.2
93.6    96.8 20                                    828   89.2    94.9
98.7 21                                    897   90.9    95.3    95.8 22
966   91.8    96.6    98.6 23                                    1932  82.2
85.6    88.9 24                                    1932  82.9    87.1
90.8 Filter wash 25                 10.1        180    690   89.3    95.2
96.7 



25.5                                  725   93.7    97.5    97.2 27
828   95.7    98.2    99.5 28                                    1070  95.4
97.3    96.5 28.5                                  1518  93.7    96.1
97.2 30                                    2070  93.1    96.5    96.8
Filter wash 31                 10.5        180    552   85.5    92.0
92.7 31.5                                  621   87.5    95.0    96.6 Shut
down and drain 32                 10.5        180    966   89.6    96.3
100 33                                     1173  93.3    97.0    98.6 34
1794  91.3    94.8    96.7 * Flow rate 6 1/min 6    EP 0 207 797 B1 The
results show that the cartridge is an effective filter over a range of
operating conditions. It should be noted that a short induction period is
required after each change, after which the performance improves. The
higher pressure drops after 17 h were caused by a more contaminated
feedstock. 5                                            Example 2 A similar
cartridge was used to remove water from wet crude oil by coalescence. In
this case the relaxed length of the filter element was 25 cm and it was
used simultaneously compressed to a length of 19.0 cm and twisted through
[err]. The crude oil was derived from the Egmanton oilfield, Nottingham. A
demulsifier sold under the Trade 10  Name Petrolite DS 964 was added in a
concentration of 10 ppm to aid coalescence. The following results were
obtained. Table 2 15 Temperature 'C               50       51         52
56 Water in Feed %              17.7      16.0      11.2      14.3 20 Water
in Product %           1.4       0.9       2.0       0.5 Element a P mbar
41         0.5       0.9       0.3 25 Total Flow m3/hr              2.4
1.9       2.5       1.3 Fluid Load [err]         31.3      24        32.8
16.9 30 These results show that the cartridge is an effective coalescer.
Claims 35 1. A filter coalescer cartridge (2) for removing contaminants
from a liquid which cartridge comprises: (a) first end support (10) at one
end of the cartridge (2), (b) a second end support (11) tending towards the
other end of the cartridge, (c) a filter coalescer element (15) comprising
a plurality of aligned fibres or bundle of fibres (18), each 40 fibre or
bundle being secured at one end to one end support and at the other end to
the other end support, characterised by the fact that the cartridge
comprises (d) a drive mechanism (13,13a) for relatively rotating and moving
the end supports towards and away from each other to twist and compress and
straighten and extend respectively the filter coalescer element (15). 45
2. A filter coalescer cartridge according to claim 1 further comprising (e)
a permeable outer support (14) for restraining the filter coalescer element
in the compressed position. 3. A filter coalescer cartridge according to
either of the preceding claims further comprising (f) a permeable inner
support (12) for the filter coalescer element (15). so     4. A filter
coalescer cartridge according to any of the preceding claims wherein the
components (10), (11), (15), (13, 13a), (14) and (12) are coaxial
cylinders. 5. A filter coalescer cartridge according to claim 4 wherein the
ratio of the diameter of the permeable 



outer support (14) to the permeable inner support (12) is in the range
1.1:1 to 5:1. 6. A filter coalescer cartridge according to any of the
preceding claims wherein the compression ratio 55 of the filter coalescer
element (15) is in the range 1.2:1 to 3:1. 7. A filter coalescer cartridge
according to claims 4, 5 or 6 wherein the filter coalescer element (15) in
the compressed state has a length to diameter ratio in the range 0.6:1 to
4:1. 89. A filter coalescer cartridge according to any of the preceding
claims wherein the filter element (15) is in the form of a wrap around,
semi-woven mat which is full woven at the edges attached to the end 60
supports (10) and (11) and cross-threaded in between. 9. A filter coalescer
cartridge according to any of the preceding claims wherein the fibres of
the filter coalescer element (15) are made from polyamide, polyester or
polyacrylate material. 10. A method for removing particulate contaminants
from a liquid by passing a liquid feedstock containing solid and/or liquid
particles through a filter coalescer cartridge and recovering a purified
liquid, 65 characterised by using a filter coalescer cartridge according to
any of the preceding claims. 7    *   C   L   M   S    * EP 0 207 797 B1
The results show that the cartridge is an effective filter over a range of
operating conditions. It should be noted that a short induction period is
required after each change, after which the performance improves. The
higher pressure drops after 17 h were caused by a more contaminated
feedstock. 5                                            Example 2 A similar
cartridge was used to remove water from wet crude oil by coalescence. In
this case the relaxed length of the filter element was 25 cm and it was
used simultaneously compressed to a length of 19.0 cm and twisted through
[err]. The crude oil was derived from the Egmanton oilfield, Nottingham. A
demulsifier sold under the Trade 10  Name Petrolite DS 964 was added in a
concentration of 10 ppm to aid coalescence. The following results were
obtained. Table 2 15 Temperature 'C               50       51         52
56 Water in Feed %              17.7      16.0      11.2      14.3 20 Water
in Product %            1.4       0.9       2.0       0.5 Element [err] P
mbar            41          0.5       0.9       0.3 25 Total Flow [err]/hr
2.4       1.9       2.5       1.3 Fluid Load [err]/hr         31.3      24
32.8       16.9 30 These results show that the cartridge is an effective
coalescer. Claims 36 1. A filter coalescer cartridge (2) for removing
contaminants from a liquid which cartridge comprises: (a) first end support
(10) at one end of the cartridge (2), (b) a second end support (11) tending
towards the other end of the cartridge, (c) a filter coalescer element (15)
comprising a plurality of aligned fibres or bundle of fibres (18), each 40
fibre or bundle being secured at one end to one end support and at the
other end to the other end support, characterised by the fact that the
cartridge comprises (d) a drive mechanism (13, 13a) for relatively rotating
and moving the end supports towards and away from each other to twist and
compress and straighten and extend respectively the filter coalescer
element (15). 45     2. A filter coalescer cartridge according to claim 1
further comprising (a) a permeable outer support (14) for restraining the
filter coalescer element in the compressed position. 3. A filter coalescer
cartridge according to either of the preceding claims further comprising
(f) a permeable inner support (12) for the filter coalescer element (15).
so     4. A filter coalescer cartridge according to any of the preceding
claims wherein the components (10), (11), (15), (13, 13a), (14) and (12)
are coaxial cylinders. 



5. A filter coalescer cartridge according to claim 4 wherein the ratio of
the diameter of the permeable outer support (14) to the permeable inner
support (12) is in the range 1.1:1 to 5:1. 6. A filter coalescer cartridge
according to any of the preceding claims wherein the compression ratio 55
of the filter coalescer element (15) is in the range 1.2:1 to 3:1. 7. A
filter coalescer cartridge according to claims 4, 5 or 6 wherein the filter
coalescer element (15) in the compressed state has a length to diameter
ratio in the range 0.6:1 to 4:1. 8. A filter coalescer cartridge according
to any of the preceding claims wherein the filter element (15) is in the
form of a wrap around, semi-woven mat which is full woven at the edges
attached to the end 60 supports (10) and (11) and cross-threaded in
between. 9. A filter coalescer cartridge according to any of the preceding
claims wherein the fibres of the filter coalescer element (15) are made
from polyamide, polyester or polyacrylate material. 10. A method for
removing particulate contaminants from a liquid by passing a liquid
feedstock containing solid and/or liquid particles through a filter
coalescer cartridge and recovering a purified liquid, 65 characterised by
using a filter coalescer cartridge according to any of the preceding
claims. 7    EP 0 207797 B1 Patentanspruche 1. Filtercoalescer-Kartusche
(2) zum Entfernen von Verunreinigungen aus siner Flussigkeit, mit (a) einer
ersten Endstutze (10) an einem Ende der Kartusche (2), 6     (b) einer
zweiten Endstutze (11), die zum anderen End. der Kartusche hin angeordnet
ist, (cW einem Filtercoalescer-Element (15) mit mehreren ausgerichteten
Fasern oder FaserbOndeln (181, die jeweils mit einem Ende an einer
Endstfitze und mit dem anderen Ends an der anderen Endstutze befestigt
sind, dadurch gekennzeichnet, daB die Kartusche aufweist: Id) elnen
Antriebsmechanismus (13, 13a) zum relativen Rotieren und Bewegen der
Endstutzen io aufeinander zu und voneinander weg, urn das
Filtercoalescer-Element (15) zu verwinden und zusammenzudruicken bzw.
geradezumachen und zu strecken. 2. Filtercoalescer-Kartusche nach Anspruch
1, ferner mit (e) einer durchiassigen Au~eren Stutze (14), die das
Filtercoalescer-Element in der komprimierten Position umschnurt. 1S    3.
Filtercoalescer-Kartusche nach einem der vorhergehenden Ansprache, ferner
mit (fl einer durchlassigen inneren Stitze (12) fOr das
Filtercoalescer-Element (15). 4. Filtercoalescer-Kartusche nach einem der
vorhergehenden AnsprOche, bei der die Bauteile (10, (11), (15), (13,13a),
(14) und (12) koaxiale Zylinder sind. 5. Filtercoalescer-Kartusche nach
Anspruch 4, bei der das Verhaltnis des Durchmessers der 20 durchlissigen
auieren Stutze (14) zu der durchlassigen inneren StOtze (12) im Bereich von
1,1:1 bis 5:1 lIegt. 6. Filtercoalescer-Kartusche nach elnem der
vorhergehenden AnsprOche, bei der das Kompressionsverhaltnis des
Filtercoalescer-Elementes (15) im Bereich von 1,2:1 bis 3:1 llegt. 7.
Filtercoalescer-Kartusche nach Anspruch 4, 5 oder 6, be! der das
Filtercoalescer-Element (15) im 25 komprimierten Zustand ein Verhaltnis von
Lange zu Durchmesser im Bereich von 0,6:1 bis 4:1 hat. 8.
Filtercoalescer-Kartusche nach einem der vorhergehenden AnsprOche, bel der
das Filter-Element (15) als halbgewebte Wickel-Matte ausgebildet ist, die
an den mit den Endstitzen (10) und (11) befestigen Randern voll gewebt und
in der Mitte mit Querfaden versehen ist. 9. Filtercoslescer-Kartusche nach
einem der vorhergehenden Anspruche, bei der die Fasern des 30
Filtercoalescer-Elementes (15) aus Polyamid, Polyester oder
Polyakrylat-Material gefertigt sind. 10. Verfahren zum Entfernen von
partikelformigen Verunreinigungen aus elner Flossigkeit mittels Durchleiten
eines feste und/oder fliOssige Partikel enthaltenden flissigen
Beschickungsmaterials durch eine Filtercoalescer-Kartusche und RMckgewinnen
einer gereinigten Fiflssigkeit, gekennzeichnet durch Verwendung elner
Filtercoaiescer-Kartusche nach einem der vorhergehenden AnsprOche. 35
Revendications 1. Cartouche (2) de filtration et de coalescence pour
enlever les produits contaminants d'une liquide, cartouche qui comporte: 40
(a) un premier support d'extr6mit6 (10) a l'une des extr6mit6s de la
cartouche 12), {b) un second support d'extr6mit4 (11) dispos6 en direction
de l'autre extr6mit6 de la cartouche. (c) un 6lment de filtration et de
coalescence (15) comportant une pluralite de fibres ou de faisceaux de 



fibres (18), chaque fibre ou chaque faisceau etant fix6, a l'une de ses
extr6mites, 3 l'un des supports d'extr6mit6, et a son autre extremite, a
l'autre support d'extr6mit6, caract6ris par le fait que la cartouche 45
comport.: (d) un mdcanisme d'entratiement (13, 13a) pour entralner dans un
mouvement de rotation et de deplacement relatifs les supports d'extremite
en direction l'un de rautre et en les 6cartant l'un de l'autre pour tordre
et comprimer, puis redresser et etendre, respectivement, I'el6ment de
filtration et de coalescence (15). 50     2. Cartouche de filtration et de
coalescence selon la revendication 1, comportant en outre (2) un support
exterieur permeable (14) pour retenir l'6l6ment de filtration et de
coalescence lorsqu'll est dans la position comprimre. 3. Cartouche de
filtration et de coalescence salon l'une ou l'autre des revendications
pr6c6dentes, comportant en outre: 65    (f) un support interieur permeable
(12) pour l'el6ment de filtration et de coalescence (15). 4. Cartouche de
filtration et de coalescence selon l'une des revendications pr6cedentes
dans laquelle les composants (10, (11), (15), (13,13a), (14) et (12) sont
des cylindres coaxiaux. 5. Cartouche de filtration et de coalescence selon
la revendication 4, dans laquelle le rapport entre le diametre du support
ext6rieur perm6able (14) et le diametre du support int6rieur perm6able (12)
est 6o compris entre 1,1:1 et 5:1. 6. Cartouche de filtration et de
coalescence selon l'une des revendications pr6c6dentes dans laquelle le
rapport de compression de l'dldment de filtration et de coalescence (15)
est compris entre 1,2:1 et 3:1. 7. Cartouche de filtration et de
coalescence selon les revendications 4, 5 ou 6 dans laquelle I'el6ment de
filtration et de coalescence (15) pr6sente, A I'6tat comprim6, un rapport
entre sa longueur et son diamatre 65 compris entre 0,6:1 et 4:1. 8    EP  0
207 797 B1 8. Cartouche de filtration et de coalescence selon l'une des
revendications prec6dentes dans laquelle l'6l6ment filtrant (15) a la
formre d'un tapis semi-tisse, enroul6, qui est totalement tiss6 sur les
bords fix6s aux supports d'extremite (10) et (111 et qui comporte des fils
transversaux entre ces bords. 9. Cartouche de filtration et de coalescence
selon l'une des revendications pr6c6dentes dans laquelle 5 lee fibres de
l'6l6ment de filtration et de coalescence (15) sont faites en polyamide, en
polyester ou en polyacrylate. .10. Proc6d6 pour enlever des produits
contaminants particulaires d'un liquide en faisant passer la matiere
premiere liquide contenant des particules solides etlou liquides a travers
une cartouche de filtration et de coalescence et en r6cuperant un liquide
purifie, caracteris6 par l'emploi d'une cartouche de 10  filtration et de
coalescence conforme A I'une des revendications prec6dentes. 15 20 25 30 36
40 45 50 55 60 65    


