-1- DESCRIPTION FILTER UNIT W TH DEAERATI NG MECHANI SM
Technical Field The present invention relates to a
single filter unit which is used by being attached to
a filtration device simultanepusly requiring
deaeration when a liquid containing air bubbles of
hydr ogen peroxide etc. is filtrated, and perforns
filtration and deaeration treatnments at the sane
time. Background Art |n BEPRBIBFENN st process in the
sem conductor industry or in processes in which
devel opi ng, coating, cleaning, etc. are carried out by
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remove particles, foreign matters, and a di ssol ved gas
such as hydrogen peroxide and oxygen carbonic acid or

aT&:?ﬁQP%@ﬁT | f air bubbles are present, poor

tréa occurs. Therefore |n addition to a filter
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No. 200% 15246 fil ed by Ki kuchi, Japanese Patent

Appl deaatiiantrésamienty ahe Barfa&@kel ) No. 11-47508 filed by
Fuji Photo Film Co., Ltd., and Japanese Patent
Application Laying Open (KOKAI) No. 9-29251 filed by
Kurita Water Industries Ltd.). In these techniques,
sBﬁ&EHW@ deherating device and filter device are used
onnected in series. In the deaeratin
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remove particles, foreign matters, and a dissolved gas such as hydrogen peroxide and
oxygen carbonic acid or air bubbles. If air bubbles are present, p oor treatment
occurs. Therefore, in addition to a filter device for removing solid matters such as
particles, a deaerating device for sucking and filtrating a gas is used (for example,
Japanese Patent Application Laying Open (KOKAI) No. 5-192658 filed by Millipore
Corp., Japanese Patent Application Laying Open (KOKAI) No. 2000-15246 filed by
Kikuchi, Japanese Patent Application Laying Open (KOKAI) No. 11-47508 filed by
Fuji Photo Film Co., Ltd., and Japanese Patent Application Laying Open (KOKAI)
No. 9-29251 filed by Kurita Water Industries Ltd.).
In these techniques, separate deaerating device and filter device are used by

being connected in series. In the deaerating device, a pressurized treatment fluid is
allowed to flow along one surface of a gas perm eable membrane, and the other

surface side is connected to a low pressure source such as a suction pump to remove



the air bubbl es and dissol ved gas. The deaer at ed
treatnment fluid is supplied to the filter device, and
is filtrated by a solid particle separating filter

menbr ane. Patent Docunent 1: dJapanese Patent

Application Laying Open (KOKAI') No. 5-192658 Patent
Docunent 2: Japanese Patent Application Laying Open
(KOKAI) No. 2000-15246 Patent Docunent 3. Japanese
Pteainbubplss peddissolv adagaisn g Tigpéaaciaedikmitmaud fluidis suppbiedto the
Pat ent Docunent_4: Japanese Patent A?pllcatlon Laylng
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In the_ above-described conventional techniq
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in the nanufacturing cost is high, the
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| BYRM AR has been made |n vi ew of the above
crrcunstances, and accordingly an object thereof is
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t1m7s0mqui red for the exchange of device. To achieve

t he above object, the present invention provides a

~ filterPatit DocumedtddJapgneselPagdt Applicatiaw Lagng Opee gKOKAT) No.

fluid inlet port, a filtrated fluid delivery port,

aPd@925deaer ati ng suction port; a housing integrally or

detachably connected, in a fluid-tight nmanner, to the

head part; a deaerating part including a plurality of
eratlng %Ilomzflbers whi ch is housed in the

h elosye oh iy BV?FPPer el ement housed in the housing
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in that the manufacturing cost is high, the installation space is large, and moreover

the cost reqﬁired for maintenance is high.

The present invention has been made in view of the above circumstances, and
accordingly an object thereof is to reduce the manufacturing cost for a device, to
decrease the installation space, and to save labor and time required for the exchange
of device.

To achieve the above object, the present invention provides a filter unit
including a head part having a treatment fluid inlet port, a filtrated fluid delivery port,
and a deaerating suction port; a housing integrally or detachably connected, in a
fluid-tight manner, to the head part; a deaerating part including a plurality of
deaerating hollow fibers, which is housed in the housing; and a filter element housed
in the housing on the upstream or downstream side of the deaerating part, wherein

the inlet port communicates with the upstream side of the housing; the delivery port



-3 communi cates with the downstream side of the

housi ng; and the suction port conmunicates wth an

i nternal passage of the hollow fibers. In the filter
unit in accordance with the ptesent invention, the
pressurized treatnment fluid flows fromthe inlet port
in the head part to the upstream side of the housing,
and, in the case where the deaerating hollow fibers
aceenipuigsant with tHehdownspeaint sideros thdéousihg;fand s sactemgbrt he
holl ow fi bers. Since the interior of the hollow
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invention, the pressurized treatnment fluid flows from
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unit through the internal passage of the | ow
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particles. The solid matters are trapped by the upstream-side surface of the filter
material of the filter element and held, and the permeating fluid flows around the
deaerating hollow fibers as a filtrated fluid. Since the interior of the hollow fibers is
connected to a low pressure source such as a suction pump through the suction port,
a gas dissolved in the treatment solution and air bubbles permeate the membrane of
the deaerating hollow fibers, and is drawn out to the outside of the unit through the

internal passage of the hollow fibers. The filtrated fluid from which the gas has

been removed then comes out to the delivery port in the head part.



been renoved then cones out to the delivery port in

the head part. -4 Thus, in the present invention, the
deacration and filtration of treatment fluid can be
carried out in a single hou5|gg wi t hout using separate
devi ces. Therefore, despite a conpact device, a

highly efficient filter unit can be provided, and

| abor and tine required for manufacture, exchange,

and maTmiseimathe present itneensian,ghle deasraties end Hiktiaboftegatmdng fluid
present invention enables the deaeration and
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C REAAND B4R APliMlity of transverse passages that extend radlally from the
longitudinal passage and open to the peripheral surface of the column. Therefore,
the treatment fluid can be supplied to the whole of the hollow fibers, so that the
efficiency of deaeration can be increased.

In another preferred mode, the lower end portion of the hollow fibers is
sealingly embedded in the large-diameter part of the lower end portion; the upper end
portion of the hollow fibers is embedded in the large-diameter part of the upper end
portion in a penetrating state; and internal holes of hollow fibers communicate with
the suction port. Therefore, the treatment fluid and the gas in the internal passage
of the hollow fibers flow in the counterflow direction, so that more efficient

deaeration can take place.



the suction port. Therefore, the treatnment fluid and

the gas in the internal passage of the hollow fibers

flowin the counterflow direction, so that nore

efficient deaeration can take_place. -5 1n a

preferred node, around the hollow fibers, a cylinder

formng a flow path for the treatnent fluid is

provi ded between the colum and the hollow fibers; in
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part conS|st|ng mainly of a plurality of hollow
fibers in accordance with the present
Brief Description of the Drawinbgs

Figure 1 is a central longitudinal sectional view of a filter unit of the present
invention including a deaerating part formed by hollow fibers and a filter element for
separating solid matters such as particles;

Figure 2 is a sectional view showing a construction of a deaerating part
consisting mainly of a plurality of hollow fibers in accordance with the present
invention;

Figure 3 is a plan view of the deaerating part shown in Figure 2;

Figure 4 is a sectional view taken along the line IV-IV of Figure 2;

Figure 5 is a front view of a cylindrical part used in the present invention;



invention; Figure 3 is a plan view of the deaerating
part shown in Figure 2; Figure 4 is a sectional view
taken along the line IV-1V of Figure 2; Figure 5is a
front view of a cylindrical part used in the present
invention, -6 Figure 6 is a pFan view of the
cylindrical part shown in Figure 5; Figure 7 is a
sectional view taken along the line VII-VIl1 of Figure
6; FiBigne @isiaplan Wee bf drealylindrécsl pakshoval iodigurds; | i ne
VITI-VIIl of Figure 5; Figure 9 is a sectional view
t aken Eigored isecdtional vigw takenhlopi ghe inesY1lavild of Bigyters 10
is a schematic enlarged sectional view of an essentia
por t i ofigwre 8 isiagaetional vigw sakenploag s lircay HiViiY owtgufen%
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Che. upgen a0 s Agieatap Ghlarestl seds pretaSe o sserdlparion of
p uralgty of hollom1f|bers whi ch are supported by the
ind | ower | arge-dianeter parts and extend al ong
the colum. According to this construction, the holl ow
fibers are easy to handl e because they are supported
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| ar ge-di anet er arts, the assenbling work can al so be

per f or eGreRfed ynoldy, 4 dbaaratmglﬁart feludesetedttuni @xtefdihg vertically
into a filter unit, and the Il ow fibers are | ocated
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assenblln% process is reduced. Preferably, on the
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part into a filter unit, and the hollow fibers are located on the inside of the outer
peripheries of the upper and lower large -diameter parts. Therefore, a chance that

the hollow fibers are damaged during the assembling process is reduced.

Preferably, on the upper end side of the column, there are provided a
longitudinal passage aligned with a treatment fluid inlet flow path in a header part
and a plurality of transverse passages that extend radially from the lower end of the
longitudinal passage and open to the peripheral surface of the column. Thereby, a
treatment fluid can be allowed to {low along the hollow fibers from the upper end
portion of the hollow fibers, which can prolong the period of time when the treatment

fluid is in contact with the hollow fibers, so that the efficiency of deaeration can be

increased.



treatnment fluid can be allowed to flow al ong the

hol | ow fi bers fromthe upper end portion of the

hol | ow fi bers, which can prolong the period of tine
when the treatnment fluid is in contact with the

hol | ow fibers, so that the efficiency of deaeration

can be increased. -7 Preferably, the | ower end

portion of the hollow fibers is enbedded in the
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datgedtidetenparhe thaloger cidpatien apbistsealed; ttheuppepend pntion of
portion in a penetrating state; and internal hol es of
Hbe hollpw fibensds enbadded bathe laxge-Hiamster part in tha upparend portion in a
According to this configuration, the treatnment fluid .
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fibers flowin the counterfl ow direction,
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The filter element for removing solid matters such as particulate substances is
made up of a pleated filtering material arranged on the outer peripheral surface of the
cylinder; porous external cylinders arranged around the filtering material; and an
upper lid and a lower lid that seal the upper and lower ends of the filtering material in
a fluid-tight manner, respectively, and the inner surface of the filtering material is
supported by the outer peripheral surface of the cylinder forming a flow path for the
treatment fluid. According to this configuration, the cylinder not only forms the
flow path of the deaerating part but also serves as the distribution passage for the
treatment fluid to the filtering material.  Also, the cylinder serves as a support body

for the filtering material.



a fluid-tight manner, respectively, and the inner
surface of the filtering material is .supported by the
outer peripheral surface of the cylinder formng a
flow path for the treatnent fluid. According to this
configuration, the cylinder ndt only forns the flow
path of the deaerating part but also serves as the
di stribution passage for the treatnment fluid to the
filterAndesomberdbale, ithe@mbodanay bf thderess@rivemntias, the
support body for the filtering material. -8 As
desdigitation afag\be su¢nthahibe dedsoatinggmatt fofmediy the beldow fibers is
invention, the configuration may be such that the
dpraeidad pa ghe yratreant sidereraid e filratipparbiorme @by &hejfilter element is
provj ded on the upstrean13|de and the filtratjon part
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reference to the acconpanying drawings. Figure 1 is a
sectional view of a filter unit of an integral type of
deaeration and filtration in accordance with the
pExample ed exanpl e of the present invention. In this

exanpl e, deaeratlng hol | ow fi bers are arranged on
. nsi de Bretarfed expmplerof (e presenpinyention wiflde dpcsibed in sdfd@ﬂ with
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this example, deaerating hollow fibers are arranged on the inside of the filter unit,
and a filter element for removing solid matters is arranged on the outside of the
hollow fibers. However, it is apparent to those skilled in the art that the deaerating
hollow fibers may be arranged in an outer peripheral portion and the filter element
for removing solid matters may be arranged on the inside of the hollow fibers. In
this case, the positions of an inlet port, delivery port, and suction port for treatment
fluid can be corrected appropriately. |

Also, in the example described below, a deaerating part formed by the hollow
fibers is provided on the upsiream side, and a filtration part formed by the filter

clement is provided on the downstream side. However, as described above, the



for renoving solid matters may be arranged on the

inside of the hollow fibers. In this case, the

positions of an inlet port, delivery port, and suction

port for treatnment fluid can,be corrected

appropriately. Also, in the ekXanple described bel ow, a

deacrating part forned by the hollow fibers is

provi ded on the upstreamside, and a filtration part
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fibers is arranged in the center, and the filter
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periphery of the deaerating part 15. (Head part) In
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i n] et port 5is forned, and in the outside portion

Kﬁ@?%ﬁ?ﬂ t he f||trated fluid delivery port 7 and the

suct i ort 9 an . out 0 0

sour c S Ofé\t% tdjpﬁﬁﬁp %ﬁ"@el}tmlﬂﬁie 9&5 foﬁ'@eg and
J[Rﬁ&e éArH{ng%le eoE tﬁesﬁl{d{%{eé?%ld tdg?ve‘z)z(ﬁ&]t 9gn@ ﬁ{e &&ﬁ?lgnort 9

not e con econpr essl

|&Yiﬁéctéyt%faﬂ%tsﬂe%c%pk%m%egﬁéﬁ asa chh@ﬁ Eulﬁ Qre formed.
formed a treatnment fluid flow path 35 leading fromthe
tWaad R Mfcafmaat Huidis flesf@ikzEd, 3hd Quction port need not be connected to the
decompression source. On the lower surface side of the head part 3, there are
formed a treatment fluid flow path 35 leading from the treatment fluid inlet port 5 to
the outside of the hollow fibers (described later) constituting the hollow fiber
deaerating part 15, a filtrated fluid flow path 41 for allowing the filtrated {luid flow
path formed between the outer peripheral portion of the filter element 13 and the
housing 1 to communicate with the filtrated fluid delivery port 7, and a gas flow path
37 for allowing the internal passage of the hollow fibers to communicate with the

suction port 9.

(Hollow fiber deaerating part)



the outside of the hollow fibers (described |ater)
constituting the hollow fiber deaerating part 15, a
filtrated fluid flow path 41 for allow ng the

filtrated fluid flow path forned bet ween the outer

peri pheral portion of the fi1%%r el ement 13 and the
housing 1 to communicate with the filtrated fluid
delivery port 7, and a gas flow path 37 for allow ng

t he i rTier deadilspd gedgdloof fildndedepdting\waftiléwsseddn a central portion
conmuni cate with the suction port 9. (Hollow fiber
debitbe Avusing paretexplair@d With rdferaxick $o bigutehé thdl | e holby fiber
deaerating part 15 housed in a central portion of the
heéeastating parlé inckyrles p gelyma 3 Thextendingalug 'E@ ags @i thedopsing 1.
4. Thchol | owfi ber _deaerating part 15 includes a
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27, t herohaiRlchluniPf7, e pramiity &q{oﬂo(vffme}sqwoﬂw%er bundle) 33
bundl e) 33 extending along the colum are arranged.
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o T
UBfing a gas dissolved in the treatment fluid under pressure or air bubbles is used.
For example, PTEE (polytetrafluoroethylene) can be used.

(Fluid path forming cylinder)

Around the hollow fiber deaerating part 15, a cylinder 17 for forming a flow
path is provided. As shown Figures 1 and 5 to 9, an inner surface 51 of the cylinder
17 forms, together with the outer peripheral surface of the column 27, a flow path in
which the treatment fluid flows around the hollow fiber deaerating part 15, and the
outer surface of the cylinder 17 has distribution passages 45 (horizontal) and 47

(vertical) that are arranged in a lattice form to guide the deaerated treatment fluid to

the inside of the filter element 13. In the lower end portion of the cylinder 17, a



(Fluid path formng cylinder) Around the hollow fiber
deaerating part 15, a cylinder 17 for formng a fl ow
path is provided. As shown Figures | and 5 to 9, an
i nner surface 51 of the cylinﬁgr 17 forms, together
with the outer peripheral surface of the colum 27, a
flow path in which the treatnent fluid fl ows around
the hollow fi ber deaerating part 15, and the outer
s plutdity o Hbpenings d$ laraysteviddd tohgasdedihs tedelbated peatpastthgé s the
45 (horizontal) and 47 (vertical) that are arranged
i distibution paseages dand 4@ on diee filkee cemet B ©de. t r eat nent
fluid to the inside of the filter elenent 13. In the
| ower 'Breccypioderilgiis also usas asyniinsidersuport memiber f@r theyfiligt element
oEenlngs 43 are provided to guide the deaerated

2at deptibgdhslay-t o the distribution passages 45 and

g &éhe filter elenent 13 side. The cylinder 17 is
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mappet bid lobRr endsafithefilebring ingiiérialred fied fluidesgie etdnéer yespectively.
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oThafilhevmganaté@ddirl Dds folnaedby euttingarmt orghamwiovemfabat lkaloth for
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| Sy1MUSCEPINdhEpdBudskinhiGlinder 21 provide a flow path, and also
reinforce and support the filtering material 19 that is susceptible to buckling.

One example of assembling of the filter unit in accordance with the present
invention is described below. It is assumed that the housing 1, the head part 3, the
hollow fiber deaerating part 15, and the filter element 13 (in a state before the upper
lid 23 is sealingly attached) are in the state of having been manufactured.

First, the hollow fiber deaerating part 15 is inserted from the upside into in the
internal hole of the flow path forming cylinder 17 constituting a part of the filter
element 13.  Design has been made so that the outside diameter of the

large-diameter part 31 in the lower end portion of the column 27 of the hollow fiber

deaerating part 15 is slightly smaller than the inside diameter of the cylinder 17.



One exanpl e of assenbling of the filter unit in

accordance with the present invention is described

below. It is assumed that the housing 1, the head part

3, the hollow fiber deaerating part 15, and the

filter element 13 (in a statd2pefore the upper 1lid 23

is sealingly attached) are in the state of having been

manufactured. First, the hollow fiber deacrating part
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aars fieroled énto 49 igtegraiedstiucttiret h&hisgppmctureisdnssfted fngo the housing 1.

cylinder 17. Next, the upper edge of the filtering
elrqagdipant@ is Sixedi) thehpusing t by etmally sepling ergighteniinggmeans, by

23, by which the hollow fiber deaerating part 15 and

t which the filter onit fsseamplged-ar e formed into an i nt egrat ed

szd ucture. This structure is inserted into the housing

10reignhead part 3 is fixed to the housing 1 by

t her |y | .t ight.eni.n a hCh zt .

i1 orttirp g Beadlail MRl dthePRE R and1Ur e fisurized

| 0 o r .

e AT it GO P e ol = 8 ek dpd ortion of

| Rk BhgRREFedTIoN FBadebAndd R tWERGRe E818mA27 tin@eGhnerlsBface 51

ri ng-shaped fl ow passage forned between the col um 27
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the treatnent fluid flow path 35, the passage 34, and

tdadial paastigal32paThageatBi2nt fluid it depetatedrgradulally evhils being in contact

deaerated gradually while being in contact wth the
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downward flow of treatnment fluid. A pernmeating gas is

Hid-a cAdrmEANaE @2$ i attrstadipearhin the ddergal ngssagpaf fheihoBow

];tjli.}%% 33 gs? indiz atiga?)iygxﬂ{itg ggg%§ V\Hgli:itggreclio,r Z(I:Il S dirargvnF(i)uq lfl}{rce)ug]hothe
suction port 9 after passing through the passages 36 and 37. On the other hand, the
deaerated treatment fluid passes through the opening 43 of the cylinder 17 in the
lower end portion of the hollow fibers 33 and is distributed to the upstream surface of
the filtering material 19 by the guide grooves 45 and 47 formed in the outer
peripheral surface of the cylinder 17, and is filtrated by the filtering material 19.
Black circles in Figure 10 indicate solid matters such as particles. On the other
hand, the filtrated fluid passes through the pores in the porous external cylinders 21,
flowing upward in the flow path formed between the housing 1 and the outer
peripheral portion of the filter element 13, and flows out through the delivery port 7

as a deaerated filtrated fluid after passing through the flow path 41.



suction port 9 after passing through the passages 36
and 37. On the other hand, the deaerated treatnent
fluid passes through the opening 43 of the cylinder 17
in the |ower end portion of the hollow fibers 33 and
is distributed to the upstrealsurface of the
filtering material 19 by the gui de grooves 45 and 47
formed in the outer peripheral surface of the

cyl i ndgrind fbov@idsdribefi !ekﬁrﬁﬁi‘é,etﬂe B¥athdeRt fidili §€trB8uced through the
material 19. Black circles in Figure 10 indicate
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the filtrated fluid passes through the pores in the
paischisgeihRupR theCddlivarg ot ptdvided inaWé périphprabpdttibmot the head.
flow path formed between the housing 1 and the outer
pEloweheat miversely] the treatinenhBuitlichi be irtoelimesdt thibdgh drdietiveyport
out through the delivery port 7 as a deaerated

f ptavidet éalthic|peiipheadltpertionad shetpad hwlhioly bervé¢seasf themlgiaott in this
41. -13 In the above-described exanpl e, the treatnent

f Fascobding dareratndubeygh hieolegeratingemeghanism paotrafter heing &ltrated,
central portion_of the head, and the treated filtrated

f pRA epnibe diggnagrd thyeveh the Bugiportia threentydbprtiasy ¢ In this case,
provided in the peripheral portjon of the head. .
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conventional exanple, the filter unit can be used
wptokiiglad oa tlxemsedodf the fikergdereas, anduht belinariysused diithe¢lement is
exanpl e, reverse to the configuration in which the
desedraaitiingr with haimidancpestyycien. d peificallye tiei dopenating axehanism
as in the above-described exanple, the configuratjon
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wWth a simlar construction. Specifically, the
deaerating mechanism part forned by the holl ow fibers

iBe&?iﬁHM‘SPSﬁPoc% to surround the conventional filter

1 housing

3 head part

5 treatment fluid inlet port

7 filtrated fluid delivery port
9 suction port

11 welding part
13 filter element (filtration part)
15 hollow fiber deaerating part

17 cylinder



el ement, by which the present invention can be
configured easily as another exanple. Description of
Synmbols 1 housing 3 head part 5 treatnment fluid
inlet port 7 filtrated fluid delivery port 9 suction
port 11 welding part 13 filtef "elenment (filtration
part) is hollow fiber deaerating part 17 cylinder 19
filtering material 21 porous external cylinder 23

upper |figerdfy thavedl |id 27 colum 29, 31
| ar ge-di aneter part 32 a plurality of passages 33

h21 | ow porbey ext@dalicpligderpassage 35 treatnent fluid flow
path 36, 37 gas flow path 41 filtrated fluid flow
p23 h  4dppedliddi stri buti on passage 49 shoul der 51
cylinder inner surface

25 lower lid

27 column

29,31 large-diameter part

32 a plurality of passages

33 hollow fibers

34 inlet passage

35 treatment fluid flow path

36,37 gas flow path

41 filtrated fluid flow path

45,47 distribution passage

49 shoulder

51 cylinder inner surface



-15- CLAIMS 1. Afilter unit conprising a head part
having a treatnent fluid inlet port, a filtrated
fluid delivery port, and a deaerating suction port; a
housing integrally or detachably connected, in a
fluid-tight manner, to the he%%‘part; a deaerating
part including a plurality of deaerating holl ow
fibers, which is housed in the housing; and a filter
el enment housed in the housigigaAmst he upstream or
downstream si de of the deaerating part, wherein the
inlet port communicates with the upstream side of the
housi ng; the delivery port conmunicates with the
ddwnst Adiwrer shitleomprisitpea heudgiartdiavingradrdatneens floid iolet part,ta
conmuni cates with an internal passage of the holl ow

f fibeatesd f1gid delivery pent, andiatdeaerating siictign potierhibupiag tintbgrallngr
a treatnment fluid inlet port, a filtrated fluid

ddptachaply cmarl@ctechﬁda Huidetight sranngy, oube head novi ¢ dea@ratmg part
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si de the hoPl ers |very port
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el enent; and the suction port conmmuni cales W t
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unit according to claim2, wherein the deaerating part

cfilmtddsthgd delivcoy port) aed belngkiratingusactiorcport; y hahsing iftégrally or

axis of the housing; a |large-dianeter parts forned
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col umn; and a pl ur of hallow fibers that are
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surface side of the hollow fibers; the delivery port communicates with the

downstream side of the filter element; and the suction port communicates with an
internal passage of the hollow fibers.

3. The filter unit according to claim 2, wherein the deaerating part comprises a
column extending vertically along the axis of the housing; a large-diameter parts
formed integrally in the upper and lower end portions of the column; and a plurality
of hollow fibers that are supported by the large-diameter parts and extend along the
column.

4. The filter unit according to claim 3, wherein on the upper end side of the
column, there are provided a longitudinal passage aligned w ith a treatment fluid inlet

flow path in the head part and a plurality of transverse passages that extend radially



flow path in the head part and a plurality of
transverse passages that extend radially -16 fromthe
| oner end of the |ongitudinal passage and open to the
peripheral surface of the colum. 5. The filter unit
according to claim3 or 4, greln the | ower end
portion of the plurality of hollow fibers is enbedded
in the large-dianeter part in the |lower end portion
aframitse beat e oft the langjyedingipdssage 4ridoopeofio theeperiphdralsurface of
fibers is enbedded in the |[|arge-dianeter part in the
uihpeplugmd portion in a penetrating state; and interna
holes of hollow fipers communicate with the suction
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clalns 5, wherein around the hollow fibers,
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passages t ranged attice formto guide
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upstream side of th r elenment. 7. ['ter

UY lowfGtse2$, Ai Y Bnde? féahgh Blow\Waek fir uteaﬁlefnt flﬁlﬁris ploRnRAt
for removing solid matters such as particul ate

shavetanhe solamiahd seshalopd fitsdrs dn thellbwer end particdrdfahe cylinder, a
arranged on the outer peripheral surface of the
cplbnatityenf;oppuingame xavideddd guidk itheldgasratesirtreatgend flaidoortbie filter
t he filtering material; and an upper lid and a |ower |

i ddernepdy anglfyrther{be Ole}sbwfaamf uhewélﬂnd@hbl:ss dﬁmbtﬁ@n passages that

filterin erl ina(fluid -fig
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inlet port is used as the delivery port, and the

dRtan¥€d on heloluter PeritstReh] 8SrfARRf itht Glind@&@! porous external cylinders
arranged around the filtering material; and an upper lid and a lower 1id that seal the
upper and lower ends of the filtering material in a fluid -tight manner, respectively,
and the inner surface of the filtering material is supported by the outer peripheral
surface of the cylinder forming a flow path for the treatment fluid.

8. The filter unit according to any one of claims 2 to 7, wherein the inlet port and

the delivery port are connected reversely so that the inlet port is used as the delivery

port, and the delivery port is used as the inlet port.





