
- I - DESCRIFIJON Title of the Invention METHOD FOR WASHING CFRAYITO FILTER Technical
Field [Offil The present invention relates 70 a mAthod for cleaning a ceramic filter. More Particularly, it
relates 10to a. method for cleaninq a ceramic filter which can shorten an operation time required to
clean the ceramic filter. Backgrownd Art [0002] Heretofore, a ceramic filter has been used to
15selectively separate a predetermined component from a. composition containing a pltralihy of
componenta. As this ceramic filter is used, fouling substances in the above composition are gradually
accumulated, which. deteriorates a separation performance. Therefore., to recover the 20separation
performance., a cleaning treatment is performed at a predetermined time. [0003]         As a method of
the cleaning treatment (the cleaning method.), a method of soaking a ceramic filter in a cleaning 25
lipoid (e.g., an organic solvent), a method of allowing a cleaning gas or liquid (e.g., an organic solvent)
to flow in the ceramlc filter, a method by so-called reverse  - 2 - cleaning and the like are known.
Specifically, in the ancleaned ceramic filter, the fouling substances are accumulated, and the
separation performabch is deteriorated. To solve the problem, as the above cleaning method, there ais
known a method of allowing a cleaning medium such as an organic solvent to flow through a space on
a primary side of the uncleaned ceramic filter, thereby removing the fouling substances adhering 70
the undleaned ceramic filter, to clean the ceramic filter (see Patent Documents 1 and 3). 



10Moreover., as the above cleaning method, there are known a clednins method of allowing a gas in a
dry state to flow thvsugh the primary side space (see Patent Document 2) and a cleaning method of
allthe cleanind liquid to permeate the primary side space from a seconddry side sbace 15(see Patent
Document 4). Furthermore, as the above cleaning method, there are also known a cleaning method of
forming a membrane of a different material on the surface of a separation memhmabe (see Patent
Document 5), and the like. 20Prior Art Document 25 Patent Documents Ogn4j Patent Document
Paten_ Document Patents Document Patent. Document Patent Document 1:  2:  3:  4:  5:
JP-B-3101027 JP-D-3538573 JP-A-H05-103957 JP-B-4192205 JP-A-2003-93856  Summary c f H n e
Inver ion Problem to be Solved by the Invention [000.1)1 however, in the cleaning methods disclosed
in Paten fou1 i.ng suhetances inOns which do not come in contact with. the heated _liquid are n.ot
easily decomposed (or dissolved), and hence ie takes time to remove the foulmg 10clean a method
disclosed in Patent Document 2, t he qaS T5 



d to flow through a. rimary side space, and hence it takes time to remove the fouling substiin an
analogous way asin the cleaning methods d.isclbsed Patent Documents 1 and 3. The cleaning method
disclo d in Patent Documen..c 4 is a toothed  of. allowing  a clean solutionmeate a primary --mde
space from a. sec.onda side space (so-c led reverse cleaning)Tin is method is e.ffective for cleaning a
solid-liquid separation membrane in which pores of stn.n. .evens are formed and an amount nf a
permeating composition including a component to be selective:1i, separated and the other
components is large. However, in a. iicuid-lieuidation membrane or a gas- gasnembranel.n which
pores of nano levels arc         formed and the amount of the above ermcafIng composition 25all, the
fouling substances eluted from the cleari solution areanL.. i.n the seconda.ry side space, and are
takes timeThe cleaning method disclosed in Patent       eon 5 s a method of forming a membrane of
acafierenc material ohsurface of the separation membrane. in this method, a process of forming the
membrane of the different mayerH,added, and hence the cleaning -bcomes costly. [ 00 J6] Too
described above, there has been the probien a long operation time is required for clbaning a ceramic
filter to recover the separation performance [0007] The present[up. ion hb been developed in view
such problems of the conventiormh technologies. An object thereof is to provide a method foriirof a ce
filter which cah shorten an operation time regii to clean the ceramic filter. Means for Solving the
Problem. 



[0008] ng to the-ese a invent ion, a me ufl( q a ceramic filter is provided as follows. 1 0009] I MA
method for cleaning a ceramic ulcer, corm isinrj: reducing a pressure of a space on a secondary side
of the rn. leaned ceramic filter, while subo 25cleaning mcdiem to a space on a primary side uncleaned
ceramic filehy passing hre cleaning  uncileaned ceramic filter is Cleaned. [0010[         [25 The method
for cleaning the ceramic filter accorniing to the above [ 1] , wherein a temperature of the cleaning
medium is from 25 to 450C. [00111 [3?The method for cleaning the ceramic filter according to the
above [ 11 or [25 , wherein the prehsure in the secondary side: space is from 0.03 to 50 kPa. 10Effect
of the Invention T 00121          In the method for cleaning a ceramic filter of the pxesent inventiony "a
pressure of a space on a secondary side of the pncleaned ceramic filter is reduced, while 15supplying
a cleaning medium to a space on a primary side of the uncleared ceramic filter". In this way, the
cleaning medium is passed through the uncleared ceramic f[litery so that the uncleaned ceramic filter
is cleaned. Therefore, in. the methhd for cleaning the ceramic filter of the 20present invention, fouling
substances adhering to the ceramic filter can be removed in a short time. Therefore, the operation time
required. to clean the. ceramic flifor can he shortened. That is, the separation performance of The
ceramic filter can be recovered in a short time. 25 Brief Description of the Drawings 



Hs a nrOFS sectional view schematically showing a separatorfilter unit) for use in one embodiment of
a method for cleaning a ceramic ofof thc present invention; Fig. 2 Isns ective view :nilen tically showing
the ceramic filter included in the separator shown in Fig. I; and Fig. 3 is a schematic view showing a
cross section         parallel to a ccl. I. extec..ding direciien oi the ceramic 10filter shown in iig. -Hi/H.0de
for Carrying out the Invention [0014] Hereina. fter, embodiments ofpresent invention -i specifically be
described with reference to t' drawings. Tt should be understood thatpresent inventHonnot limited to
the following enibodiment.s and that sui table modifications, improg.eme fs and the like added to the
following embodiments on the basis of ordinary knowledge of a person skill ed in nbaar without
departing from the gist of the preseh invention also fall in the gist of the presenf invention. [00151
Method foreanino Ceramic Filter: In thead for cleaning the ceram.,c fll ter of the. present invention, a
pressure of a space ones econda  - 7 - supplying a cleaning medium to a space on a primary side of
the uncleaned ceramic filter. That is, the pressure (an absolute pressure) in the secondary side space
is smaller than 101.3 kPa. Consequently, in the method.. for cleaning  5 the ceramic filter of the
present invention, the cleaning medium is passed through the uhcleaned ceramic filter, so that the
uncleaned ceramic filter is cleaned. [00161 



According to this method for cleaning the ceramic 10filter, "the pressure of the soace on the secondary
side of the uncleaned ceramic filter is reduced, while supplying the cleaning medium to the spa.ce on
the primary side of the uncleaned ceramic filter". In this way, the cleaning medium is passed flerouch
the uncleaned cerare filter, so 15thh. the dncleahed ceramic f)iter can be cleaned. Therefore,
according to the method for cleaning the ceramic filter of the present invention, fouling substances can
be removed in a short. Itim. According to the present cleaning method, the cleaning medium flows into
the secondary side 20space from the primary side space. Therefore, when the cleaning medium flows
into the secondary side space, a physical force is applied to the fouling substances, and additionally,
the cleaning medium can chemically decompose the fouling substances. For exampfe, the cleaning
medium 25dissolves the ft:Fling substances. Therefore, the fouling substances present in the ceramic
filter can suitably be removed. Consequently, as compared with a conventional  ideanna method, an
operarion timer eqs red to clean the ceramic filter decreases. That is,ation time can he shortened.
[001T             "sippl y the clean ig medium to the space on the primary side, of the ceramic filter" is to
supply the cleaning medium tc the space on. the primary side of the ceramic filter sc. that the Thole
surface of a separation. membrane of the ceramic filter on the chae of the grima s e soace is covered
with theeanirir medium. crC 18.j "The primary side space" is a space to which a     position
beforeuppiled at the sep,,,ipiich of the. COM osition I. ncludinp a. corioonorA separat,icn otieto be
selec vely separated byv separationmembrane (the ceramic.hd componeav - other than this
sepa.ration object (hereinafter sometimes retorrcd teas "the composition before the separation"). "The
se ondary side spacspace into which the component separated from the composition before the
separation by the separation membrane (i.e., the crede.t irolneci component selectiyeiy semarated
from the cempositiore the separation whi. ch I nc.Iudes the 



plurality of components) flows - [001.9) As described above, when the cleatmedirm can flow into the
secondary side space from(le primary side  space, the separation oebformance can he recovered by
cleaning the ceramic filter in a. short tame. Moreover, when the cleaning medium is allowed to flow
into the sonmbidary side space from the primary side space, a predetermined difference (a oressuro
difference) may be made between the pressure in the primary side spspe and the pressure in the
secondary side space. (00201 Herb, to make the above pxessure difference, there 10is a Torhpd in
which the Mayo preosuro difference is made braising the ores sure of the primary side space without.
reducing the pressure of the secondary side space. However, in this method, there mighL occur
problens that the separation membrane is broken, that an excessive load is 15applied. to a. device (a
liquid feed pump or the like) which supplies the cleaning medium into the primary side space to
damage the device, and the liko. Therefore, ho above pressure difference may be made by reducing
tho pressure of the sebondary side space. 20(0021] Fig. 1 shows a separator 100 for use in one
emhodbment of the method for clbaning She ceramic filter of the present: invention. The separator 100
is constituted of a cerandc filter 10 in which a. pgarality of Faros are 25formed, and a. casing 12 which.
can contain the deraTgc iliter. 10. It is to he noted that -.he sepurator 100 shows a separator dapable
of seloctively scoarotinq the  - 10 - predetermined corponent from the comcposition before the
separation including thh plurality of components by Pervaporation. The method for cleaning the
ceramic filter of the present invention can no applihd to cleaning Lbcatmenn at any separator. For
example it can suitably be employed in the cleaning treatment of a separator such as the separator
100 (a unit which performs the sepratich by phrvaporation). [(1022) 10Las shown in Fig. 3, the ceramic
filter 10 includes a porous support a, and. a. separation membrane 14 formed on the surface of each
of cells 6 of the Dorcas sappers B. The porous support. 8 has partition. walls 4 made of a pore us
body, and by the partition wails 4, the plurality of cells 



156 are formed which extend. through the filfer from one end surface 2.e to the other end surface 2b fo
becemh through channels of a fluid. In Loth end portions of the ceramic fiJter 10, water collecting. sihts
16 (see Fig. 2) are formed which( communicate betwehn one. group of juxtaposed 20cells 6 and an
exter10- epane of the ceramic filter 10. Moreover, ir. the ceramic filter' 10, oeen frontal areas of boll'
ends. of each of the cells 6 which cogimmnicate with :he water collecting s)Ht6 16 (water collecting
cells 1) are plugged with plugged portions 18. 25[0022]         The casing 12 is constituted of a hollow
tubular casing main body 22, an upper cap 24 attached to an upper  and of the casing main body, and
a botfom cap 26 attached to a lower end of. the casing rr.ain body. In thouicinity of the upper end
portion os. the casing  main body 22, a filtrate feed-out mcci 22a is formed tL.much which the
filtratecomponenthe selectively separated) can be fed out. ma Lop portion of the upper cap 24, an
original soFutiof discharge port 24a is formed t rough which the orsolution (the unseparared
composition) ca.n be dYscha cod. In a lower end. lamrbion of the bottom can 26, 10an prig nal solution
supply port 26a is formed through whichthe original soigtich can hed to the c(1.xamic filter 10.Flanges
a.ed t- Incs Pen dort'ors obtain a structure ahici .caneasily be connectto bypes. Mic-Fb-ver,
Caringsmade of an elastic matmrial are interposed Detween the casino main body 22 and the cap 24
and be..tween the casing Tmin hmdy 22 and the bottcl cap 26, respectively. The casino:refof a mater
..at:. having water impermeability and high ccmr rests E(stainless stea .or the like). The, scharstor
20100 shown in Fig. 1 may have a constitution where the      Thai yob discharge port 24R is connected
to tLne original sob url on. supply port. 26a via a rime or the like (not snobi) , so that the original sd.
uton oirchlaies. [0024? 



Fic. 1 is. a cross sectional view schem showincseparator 106 for ume in the one embodiment of the
method. =aning The cehamiu fiiter of the present  - 12 - invention_ Fig. 2 is a perspective view
schematically showing the.. ceramic filter 10 incjuded in the separator 100 shown in Fig. i. Fig. 3 is a
schematic view showing a cross section t the ceramic filter shown. in Fig. 2 which is parallel to a cell
extendThg direction. [0025]         When a pedetermined component (a separation object A) is
sepamated from an original solution by use of the separator 100, the separation object A is separated
as 10 follows. First, when the original solution is supplied at a oredeterilnad pressure frmm the original
solution supply port 26a of the bottom cap 26 to primary side spaces 32 in the cells 6 of the ceramic
filter 10, the supplied original solution is filtered during the originaisolation permeates 15rhe partition
walls 4 which define the cells 6. Afterward, the filtered original solution is discharged as the filtrate from
an outer peripheral serfacd 3 of the ceramic filter 110 to a secondary side space 34 formed between
the outer peripheral surfaca 3 of the ceramic filter 10 and an inner peripheral surface 23 of the caslmy
main body 22. In this way, the ceramic filter 10 car selectively separate a predetermined substance
from a mixture containing two or more substances. Such a ceramic filter can sellectively soperar( a
predetermined sahstarce from the original 25solution. However, dpe to use (by selectively separating
the predhuieradred substance from the orsoluticm), impurities (the fouljnq substances) and the like in
the  7):- orOginal solution are depee ccthe ceramic filter, and hence the: separatperrorman ce
deteriorates. Therefore it is necessary to remove the deposited impurities and the like by the
clean'.Crc:atment, chorahy recovering the senaratfon per: d [00267         The porous support of the
ceramic filter is made of a ceramic mater 1, and as the perehs suphhrt, a tubular 



suceort or a. monolithic support can be used. A tubular porous suPoort is a structure n inq a tub ui.ar
wall mad.e of a ceramic. porous mterial, andcladift a single cell defined hr The wall whichs through a
central portion. 21202.ithis Joro.s5spponneycomtcstructure having itioe walls made of cera c morons
smaterial, and including a large number of ce 1 def.4.ned the partition walls. Among_the mcneil
CT.uiC 0000125 supporl is preferable since idcs a large sepa area per unit volumo and a high.
treatment eLpa.cit.y. The pprem, suogort L ol the ceramic filter 10 she Fig. 2 and Fig. 2/3Oan examoie
of the moolimnie purcusor [0027]         As rn'' cerantic material constitut i..na the porous support, for
example, a lumina. (AlaCLO, Litania (Ti02), mulli 05102),zirconia (ZrCo) or the like is  nmonq these
materials, alu Ina is p viewpoints thai a raw material ha hmeters is easily o  and the corrosion
resistance is high. It is to be noted that the ceramic material has a. high. reliability due to its excellent
mechanical strength and durability, a low deterioration during cleaning treatment by acid, alkaH or
rathe like, and an ability to precisely control the average pore diameter which determines the
separation performance. [002Elj          The porous support may include. a base material in which a
blur-frilly en cells are formed, and a. surface Payer 10which is formea oh the surfaces of the cells of
this base mater al. (the surfaces of partition wails forming the cells) and in which pores haring an.
average 00fe diameter' smaller than an average ppre diameter of the base material and larger than an
average pore diameter of the separation lbmembrane are formed_ The base material has the partition
walls made of a pprous body, and by the partition walls, the plurality of cells are formed. which extend
through the porous support from one end surface to the other end surface no become through
channels of a fluid.. IL is tio, be 20noted that the surface layer may be constituted of one layer or may
be constituted of multiple layers. The porous. 



support includes the surface layer, and hence when the separation, membrane is rormedy aggregate
particles in a slurry no form the separation membrane can be trapped by the surface layer. Therefore,
it is possible to prevent a siehafien where the aggregate particles enter the insides of the pbres of the
base material. The base material and  - 11.5 - the surface layer can be made of the same material.
(the ceramic material) as in the porous support. [0029]         The average pore diameter of the porous
support. (the base material when the porous support has a surface layer) is determined in
consideration of a balance between the mechanical strength amid an amount of permeation. Usually,
the porous support having an average pore diameter of aloout 1 to several. hundred V is used. When
th.e porous snduerli 10has a surface layer, the avraae pore diameter of the surface layer is smaller
than the average pore diameter of the base material and larger than the average pare diameter of the
separation membrane. Specifically, the average ocre diameter Hs from. about01 to 10 L1n. The
average pore 15 diameter of the porous support is a value measured by a. mercury porosimeter. The
average pore diameter of the surface layer. is a value: measured by an air flow method described in
ASTM E316- (0030] 20the semaratibh membrane, a plurality of pores 1.s formed, and the
predetermined substance can selectively he separated from the mixture containing two or mbre
substances (i.e., solidelignid separation, llgdibmliquid separation or pas-gas separahien can be
accomplished). in 25the presemt invention, there is not any further special. restriction on such a
separation, and examples of the separation membrane include a. zeolite meml-ixane, a cartbb
membrane, a silica. membrane, and an NT membrane (a nano filter). Specifically, examples of the
zeolite membrane include zeolite membranes of A-type, Y-type, DER type and YFT type. [cinm
The average pore diameter of the sepamation membxane can suitably be determined in accordance
with the required separation performance. For example, in the case of a. ceramic filter for uee in
orecision fillration or ultra. 10filtration, the average pore diameter is preferably from 0.01 to 1.0 pm.
The average pore diameter of this separation membrane is a value, measured by the air flow method
described in. ASTM F316. [0032] 15The plugged portions can he made of the same material as in the
porous support, and an average pore diameter is preferably from 1 to several hundred pm. [0033] 



As the ceramic filter, there can be used a ceramic 20filter in which both end. surfaces of a. porous
support  (portioas other than open frontal areas of cells) are. coated with a coating membrane made of
a water-impierreab1e material such as. glass. This coating membrane can prevent.: the pnscparated
compbsition and the component which has 25permeated the separation membrane (the component
selectively separated from the unseparated comoosition) from being mixed.  a round shape, a
quadrangular shape, a hexagonsO shape and a triangular shape. Among tiliese shapes, the round
shape is preferable from the viewp iseparation membrane having a uniforiurnerubrane thickness car.
he formed. r0035] There is not any special restriction on a soaps of 10the ceramic filter, as long as toe
separation :oc-rtorntanc of the ceramic- filtsr is not disturbed. Examules of the wholes hape include a
columnar snspe, a. quadrangularpillar shape, and a triangular pillar shape. Among these shapes, toe
columnar 5eferable from the vi ewpoints that extrusion forming is easily performed, firing deformation
rarely occurs, and sealing. with ncasing is easily accumplished. In itof a col um n a (0 cerarric lilrcr,
dimension L- hereof can he, for example, an outer diameter of to 1000 mm and a- ienothcf 10 no
10000 MM. [ 0036 The cleaning m ium includes a cleaning liquid and a. oh-aning gas. Examples of the
cleaning Lould include organic solvents such as alcohol, ketone, ether and ester; water;'d; alkali; and
mixed ligu.-, of the water and the above organic solvents. Yoreovsr, exanmif the clearii no gas includo
atmospheric air, steam, an inert gas, am acidic pas, and a basic gas.  - 18 - 



[0037]         A temperaapre of the clean.i rig mcdi umi.,s preferably from. 25 to 450C, and. further
prefer ably from 50 to 400C. When the temperature of ghe cleaning medium is in the above range, the
fouling substances can he heated and decornpored Therefore, the cleaning treatment can be
performed more effectively (i.e., in a shorter). Here, "the temceratnre of the cleaning medium" meanse
terwe of the cleaning medium when the cleaning medj'a suipp'ied to the ceramic. filter* [0038] The
temperature of thecmc me( um is preferably from 25 to 450C, and further preferably from 50 to 400C
as desabove, however a mcre preferable temperature of the cleaning mediumcan suitably be set in
accordance with a type ofg gas. Specifically, when the atmuosoheric air is used as the cieanl.ng gas, a
temperature of the atmospheruc air (the cleaning gas) is preferably   rnni 200 to 300C. Moreover,
when the inert gas is used as the- clean ing gas, a. temperature ofthe inert gas (the cleaning gas) is
prefe.rahly 300C or more. [ 00391 Furthermore, when the atmosphe.ric air of 200 to    sed as the
cleaning gas, the pressure in cho secondary side space is preferably from 0.03 to 50 kPa. 0040 inert
gas of 300C or more is used as the  cleaning gas, the pressure in the secondary side space is
preferably from 0.03 t, 50 hPa. [0041i When the carbon membrane is used as the separation
5membrane, the inert gas of 300C or more is preferably used as the cleaning medium .using the 'neat
gas as the cleaning medium, the cleaning medium can be preynted from reacting. with the carbon
membrane. 



[0042. 10When the silica membrane or the A-type zeolite membrane is used as the separation
membrane, the organic solvent, the atmospheric air or the inert gas is preferably used as the cleaning
medium. Hy using the orcahic solvent., the atmospheric aix or the inert gas as the cleaning medium,
15the separaiion membrane can be prevented from being dissolved by the cleaning medium. (00431
The pressure (a gauge pressure) in the primary side space at the clearing treatment is preferably from
100 to 201000 kPa, further preferably from 100 to. 500 kha, and especially preferably from 100 to 200
kPa. When the pressurp in the primary side space is out of the atove range, the separation membrane
might he broken by pxessure. That is, when the pressure in the primary side 25space. is in the above
range, the separation mehrt.rare can he prevented from heirq broken by the pressure. [0044j  - 20 -
A linear speed of the cleaning medium to be supp to the primary sideTpace .s preferably from 0.01 to
1000     cc end, furl: her preferably from (2.1 to 1000 cm/second, and especd ly preferably from 1 to
100b cm/second. When the above speed is In the above range, the fouling substaeasily dissolved in
the cleaning mcdi. Therefore, the operation tune required for the cleaning can further be sho s in [
0045J the pxl esentcities, there is not .anvsoeciali restriction on a degree of the pressure reduction, as
long as the cleaning medium flows into the secondary side space from the orimarii side space at the
cleaning treatment by reducing the presswre of the secondary side space of the unfleaned ceramic
filter, and the decree can suitably be set. The pressure in fir secondary side space is preferfrom 0.03
to 50 kPay frrthr preferably from 0.1 



to 10 kPa, and especially preferably from 0.1 to 1 kPay When the pressure in the secchdary side
space is in the 20above range in this way, a removal speed of the fouling substances is fast. That is,
the fcul.i.ng substances are easj,ssflved lo _he cleanino medird bc time required for the cleanibc ccer
tare d 25[0046         As a method of redicing the pressure of the secondary side spaee, a herebbiore
known method can  - 21 - suitably be employed. An example of the method is a mcgdpIni using a
vacuum pump or The like. r0047] In the method for clAaning the ceramic filter oi the 5present.
invention, the cleaning. treatment may be performed by using the cleaning liquid or the cleaning gas or
by combining the cleaning liculd and the cleaning gas. That is, the cleaning treatment may be
performed. by using the cleaning liquid and then Performed. by using the cleaning 10gas, or the
cleaning treatment may be performed by using The cleaning gas and then performed by using tho
cleaning Furthermore, the cleaning treatment may be performed by using a first cleaning liquid (or a
first cleaning gas) and then performed by using a second cleaning 15liquid (or a second cleaning gas).
For example, after performing the cleaning treatment by use of an oreanic solvent such as enhancg as
the first cleaning liquid (after dissolving the fouling substances), the cleani....treatment may be
performed by using water as the second cleaning 2 uliquid. Examples [0040] 



Hereinafter, the present invention will specifically         be desordbed with respect to examples., but the
present 25invention is non limited to these examples. (.)0,191. (Example 1)          A porous surface
iayer made of alumina particles (an ave.rage pore diameter of 0.1 limp was formed on the surlaces of
a pltirall. of cells of a monolithic (a cell diameter of 2.5 mad porousmaterial (made of alumina) having a
columnar shape (a diameter of 3 cm and a length of 16 cm), to prepare a mon.olft:hi_ orous support.
[0000] An A- tvre ve.c:1ite membrane (a membrane thickness of O km) was formed. onsurfaces of a
pauraljty of cc 10(1.e., the surface of the surface layer) of the prepared mad lathic norous. sonoorl fy
hydrothermalsynthesis, to obtain a ceramfu filter [00511         A separation object (an unseparated.
oompositton1 was subjected to aervaporatton separation by use of the ohtaaied ceramic filter. As the
separdt ton object, a. mixture. (including 0.1% of cutting oil. as an impurity) of water (separation cbjecit
A) and isopropyl alcohol. (1PA.) (separation object 12.) was used_ As pervaparation 20seoaratfon
conditions, conditions of 70C andkPa were used, and she oervapora tion separation was performed
until         eat ion ooeff.iaient of the water (separation object A) decrease. to 601: of that immediately
after the start of the scoarattAfterward, the ceramac filter after the oervaporafion separation (before
Leaning) (i e. , the ceramic filter whose permeation ooeffici.ent d.eoremsed to 60% of than
immediately after the start of the separation)  was subjected to a cleaning treatment. [00521         The
cleaning treatment was performed by redacing the pressure of the secondary side space (setting the
pressure 



5in the secondary side space to 5 kPa), while supplying atmbspheric air heated at 350C to a primary
side space of the ceramic filter at a linear speed (a primary side linear speed) of 20 cm/second, and
allowing the atmospheric air of the primary side space to flow into the: secondary side 10space. The
cleaning treatment time. was one hour. [000.3]         As a result of the cleaning treatment, the
permeation coefficient of the water (separation object A) after the cleaning treatment. was 5290
nmol/Paerbs, and a recovery raLio was 1003.. [0054]         In Table 1, "separ.aLion object (A/B)"
indicates that a mixture of A and B was subjected to the separation. It is to he noted that. in the column
of "the separation object 20(A/E)", for example, "water/IPA = 10/90" indicates that a mixture of water
(separation object A) and isopropyl alcohol (separation object B) at a mixture ratio (parts by mass) of
10:90 was used.It is to be noted that "the cutting oil" is. "Daphne Magpies LA30" manufactured by
25Ademitsu Kosan Co., Ltd. "Test conditions" Indicate the conditions of the separation (pervaporation
separation, gas separation). "Before the test" of the column of  A "permeation coefficient of the
separation object A" indicates the permeation coefficient of the separation object. A. in The ceramic
flitior immediately after the start of the separation (the pervaboration separation or the gas separation).
"After the test" of the cola= of "permeation coefficient of the separation object. A" indicates the
permeation coefficient of the separation object A in the ceramic filter after the separaiiion was
performed until the permeation coefficient decreased to 605 of that immediately 10after the start of the
separation (the pervapbration seoaration or the gas separation). "A primary side" indicates a cleaning
medium supplied to the primary side space of the ceramic filter. "A primary side linear speed" indicates
the linear speed (cm/second) of the cleaning 15medium supplied to the primary side space of the
ceramic filter. "A secondary side" indicates the pressure of the secondary side space in the cleaning
treatment. "A reduced pressure" indicates that the pressure of the secondary side cease is reduced in
the cleaning treatment (in parentheses, 



20the premsume tn. the: secondary side space is indicated). "temp." indicates the temperature of the
cleanina medium when the cleaning treafment is porfommed. "Time" indicates hours for which the
cleaning treatment is performed. [OG551 25   96 001 0 LB _L     Dot0051'  washing Secondary Temp.
Time treatment side , (iC) (hours) (nmol/PaimLs)  86 0004 1 



1 (AVE ,- 0 -) 0 0 CO ,1" CD CD CV  C')     Reduced 1 pressure 350 (10k Pa Reduced pressure 400 1
(10k Pa  Reduced pressure 200 3 (1kPa) Reduced pressure 100 1 (50kPa) Reduced pressure 130 1
(1kPa)   I 



I Reduced i 1 Acetone i 2 pressure 25 I 1 i (0 1kPa)  Reduced Acetone 2 pressure 23 1 (0 I kPa)
Reduced 3120 Atmospheric 20 pressure 450 1 air (5kPa) Reduced 3120 Atmospheric 20 pressure 350
1 air (0 07kPa) Reduced 3120 Atmospheric 20 pressure 350 1 air (0 03kPa) ,  Ordinary 



2500 Ethanol 20 pressure 130 10 (101 3kPa) Ordinary 2500 Ethanol 20 pressure 130 100 (101 3kPa)
Atmospheric 200 air 005itaboAN           09001ed1A1 h 0-0,9Z 00bZ00047 oa0 o00 
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N-h-r-- IecP13-0,0L  concentration in (1 , .  DDR type H/CH4=50/50 Example 2 zeolite i 2 i (steam
01%) membrane Carbon Water/1PA=10/90 Example 3 membrane (cutting oh 2 1 % Carbon
Water/ethyl acetate=3,i97 Example 4 membrane (Acetic acid 0 1%) Example 5 Carbon membrane i
Methanoi/Acetonee=10/90 Silica Water/1PA=10/90 Exampie 6 membrane (cutting oil 0.1%) Exampie 7
Silica : Water,THF=10/00 membrane  



WaterITHIT--10/90 Water/II-IA=10/90 (cutting oil 0.1%) Water/IPA-10/90 (cutting oil 0.1%)
Water/IPA=10/90 (cutting oil 0.1%) Water/1PAhh10/90 (cutting oil 0.1%) VVateMPA=10/90 (Cutting oil
01%) WateriIPA=10/90 (cutting oil 0.1%)        Exampie 8 Silica membrane Silica Example 9 membrane



A-type zeolite Example 10 membrane A-type zeolite Example 11 membrane . A-type zeolite Example
12 membrane : A-type zeolite Example 13 : membrane Comparative Silica Example 1 membrane
Comparative Silica Example 2 membrane  - 26 - CGOel [Recovery Ratio (6)] The rae overt ratio was
calculated from an equation      recovery ratio = (the permeation coefficient. after the cleamjhq treatm t-
the permeation coefficient after Lest) / (the permeation coefficient before the test-the permeation
coeffici. ent after the test) x 100. In the above equaticm,permeation coefficient after the cleanihq
treatment" is the permeation coefficient of the separation 10ctject A after the cieaning. 22 tl t (in Table
2, described"the permeation coefficient of the separation object A after theeaninb treatment").icn
coefficient aftertest" is the berme 



of the sepahation object A in the cerbnic filler, after the. sepa rat.irn is performed lintpermeation
coefficient 't'ecreases to 60% of that i me- .ate :7 atter nestart of the sepa(in Table 1, dsnnueo in
thelurit1 oi Eiie the test" of "the permeation coefficient of the separation oh c="The nermeaticn
coefficient before the i is trmbation coefficient of the sebaration obtecb A in the ceramic. filter ..mcr cdi.
atel.y aSter the start of the separation (in Table 1, described in the column of "before thatest" f "the
pedmeation coefficient of the separation oh j eA") (Examples 2 to 13 and (Tombamat'a ples 1 and 2)
monolithic porous s peri.r to the monediunic porous support nrapo.red in Exarnpfe I were used. Then,
on the surfaces of the cejla of the monolithic porous supports, respective separation membranes
shown in Table 1 (a DDRtype peelra rano (a membrane thickness of 5 prr), a carbon mephrane (a
membrane thickness of 1 pm), a siT lea membrane (a membrane thickness of I Rt) or an A-type zeolite
membrane (a membrane. hickbess of 5 [Ire)) were formed, 70 prepare the ce.Tai is filters. The
prepared 10ceramic filters were used, m x urea shown in Table J. (separation objects) were subjected
to separation on test condi 'Lions shown in Table 1, and then a cleaning tr eatmen was pe rforme.d on
conditions shown in Table 1. Except for the above. procecures, the cleaningpent was performed, a
permeation coefficient of waferer toe cleanse treatment (the separation object AD was obtained, end
.a recover ratio (c-?J) was calculated, in the same manner as in Example 1. The results are shown in
Table 1. (0058] 20Addltionily, the DDR type seolite memof Example 2 was prepared by hydrptherhal
synthesis. [ 0 0 59]         Each of t.. he carbon membrahes of Exacioles 3 to 5 was prepared byIlormin
a mombraneof a brif17lut1ou as 25a n recorsor, and Then carhoniziii t ha ptirranb 1 reduction atmoso
re. 



[0060.1           Each of the silica membranes of Examples 6 to 9 alf, Comparative Examples 1 and 2
was prepared by ip-forming a membrane of a TEOS (tetraethyl oithosdlicate) solution as a. precursor,
and then firing the membrane in a. reduction. atmosphere (00611 in Examples 1 to 4, 6 and 7.0 to 13
and Comparative Examples 1 and 2, cleaninq mediums were gases, and in Examples 5 and 7 to 9, the
cleaning mediums were limn 10(00621 it is ,_ear from T le 1, it was possible no confirm that in a
nethod for oleanlng a ce famic filter    h of Exam les 1 to 13, the opeiration time required, to o 1c-an
the ceramic filter can he shortened, as compared w_ a method for eleanlnci a. ceramic filter of each of
Compa five Exa,- 1 arid 2. Specifically, when the     annie treafmen, was by reducing the pressure of
the secondary. side space of the ceramic filter, i teas possible. gc obtain a sufficient cleaning effect
even in a short cleaning treatment time. On the other hand, in each of Comparat Exgmp...up 1 and 2,
a long tire was requIred : ore cleaning treatment. [0063] In Comparative Examole 2, the reed lb( rcrno.
np- treatment was performed for 100 hours. Therefore,seen tlnat the cleaning treammen for a very
long time is required in Comparar.ive Example 2.  _ndustrial   [006H In a method for c 1.ean.irg a
cerarda ii tar of present invencion, the ceramic, filter can suitably he cleaned. 



Description of Reference Numerals [C065] 2a: one end surface, 2b:ther end sarfaca 10outer
peripheral surface, 4: partition wail, 6: cell, water collect, 8: porous support, 10: ceramic. Miltad 12:
casing, 14: separation membrane,water callecting slit, 18: p4ugged portHon, 22. casing main bc 22am
filtrate feed-out. port, 23: inner oeripdcc,    : upper ca: original soli-)0 I IL, 26: bottom cap, 26a: ofiginal
solution suooiy port, 28: 0-ring, 32: rimary side space, 34: secondary s,de space, and 100: separator.
- 30 - CLAIMS A method. for clearing a ceramic filter, comprising: reducing a pressure of a space on a
secondary scl'e 5of the uncleaned ceramic filLor, while supplying a clearing ft,edium to a space on a
primary side of the uncleared ceramic filter, thereby oassing the cleaning medi= through the uncleaned
ceramic filter, so that ME uncleared ceramli filter is cleaned. 0          2. The method for cleaning the
ceramic filter according to claim ,,         wherein a temperature of the cleaning medium is from 25 to
450C.          3. The method for cleaning the ceramic filter according to claim I or 2,         wherein the
pressure in the secondary side sauce is from 0.03 to 50 kPa. 20 




