DESCRI PTION Title of Invention: FILTRATI ON MEMBRANE MODULE CLEANI NG METHOD
AND CLEANI NG DEVI CE Technical Field 5 [0001] The present invention rel ates
to a filtration menbrane nodul e cl eani ng net hod and a cl eani ng devi ce

t hrough whi ch pollution matter contained in donestic sewage and industri al
wastewater is put into a reaction tank to be subjected to biol ogical
treatnent or flocculation/precipitation treatnment for 10carrying out a

filtering operation. Background %ESE??%B‘]‘IUN a nmenbrane separation
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In addition to S, pressurized filtered water is applied to the
filtration H88BRAnelnvtmembranegaparation tieatonent systembacknigh to the
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a |l ong ti newastewater is treated through biological treatment or

15 coagulation/precipitation treatment and then filtered by a
filtration membrane module, the filtration membrane module is
placed in a reaction tank and water to be filtered is subjected to a
membrane separation by a filtering operation.
[0003] Due to the filtering operation, the pollution matter that

20  has been removed tends to be deposited on membrane surfaces
of the filtration membrane module and accumulated in minute
pores inside the membrane surfaces of the module. Usually, for
elongating the filtration operation time and thus increasing the
filtration operation efficiency by suppressing deposition and

25 accumulation of the pollution matter on the membrane surfaces,
scrubbing air is led into the reaction tank so that aeration is made
from a bottom part of the filtration membrane module to cause
air bubble flows to impinge violently against the membrane
surfaces for suppression of deposition and accumulation of the

30 pollution matter. In addition to this, pressurized filtered water is
applied to the filtration membrane module in a given period to
effect a backwash to the pollution matter to remove the same.
However, even the method of using the scrubbing air and



Accordingly, in order to renove the pollution matter that has been
deposited and accunul ated on the nenbrane surfaces in spite of the
treatnment by the scrubbing air and backwash, it is 5 indispensably
necessary to nmake a chem cal solution-used cleaning for chemcally renoving
t he deposited and accunul ated pollution matter fromthe menbrane surfaces.

[ 0004] As a chem cal for the chemcal solution, a sodium hypochlorite is

" del q ° : ; . o
or gant ¢ sublt shudsPERAERERHiE fn BRIBRRHTEGBEACA' RRlr fbF AR HifeLr |
i nor gani ¢ s AssoEdiOgly [ 10OBY 26 to emove theinol ukiommaterdtataas ear i ng
met hod t hat b!é%%sdéﬁsii‘féﬁrﬁr&g'g ggwl‘?ﬁ@d .o?PFr?é'nH&ﬁxtSr”c‘fHé 86ral8anpng and
on-air cleani _ng are nown. { e 1 n-_ | ne. Cl eani na IS a _cl_eanl ng
met hod for &pd&nehthetreatrnant by thenbeardingdair g baskmgsh,dhési cal

e . ; . . ; ! o e
eacti on’ t aniIehERSAbh/ nfcbboaiotd ok RO mICRALO BRSO econdar y
side (viz., cleaniag forddarorcaliy remedingtbe)deposited fand aacumulatedenbr ane

nodul e to C?Bﬂﬁtibﬁenfd}%?? ?r%m.sﬁPIIeuHé}ﬂg’an@%?ﬁjfé@é in the filtration

menbr ane nodul e towar he prinary si viz., inl'et side for water to be
filtered) of[GH¥Mhodule & Themical hodthe Idhapeicaésetutéant @ sodilimt cl eari ng

thod in t i 11000 Y ' ' | i t hod
oo s S pLeh Aty Q0GRS Bl G300 oy AcEhsnafa et hod |
i n whi chowi prllubient matkar isoarganisesu paiance, orposEid i used, a sodi um

hypochl ori t g, Hﬁé%gﬁfﬁpmﬁewg@n%gﬁﬁig Bhe I de of the of the

filtration nenbrane ‘0 cause t chemcal "sol'Ution to penetrate in
the filtratildOMehbr afe thedfilteationmenabBne eeoddEr glesirtng noethad pri mary

rsrie f'ﬁ-o dgogfglmgﬁég%ﬁbfé%h%l GiutiBR, W-BhfiediRaAMdAeddiRg Qi YYN9 three
y known.
air cleaning are known,

15 [0006] The in-line cleaning is a cleaning method for cleaning
a filtration membrane module by using a chemical solution, in
which with a filtration membrane module kept immersed in a
reaction tank, a sodium hypochlorite solution is poured into the
secondary side {(viz., outlet side for filtered water) of the filtration

20 membrane module to cause the chemical solution to penetrate in
the filtration membrane module toward the primary side (viz.,
inlet side for water to be filtered) of the module (This method will
be referred to a first clearing method in the following).

[0007] The on-air cleaning is a cleaning method for cleaning

25 a filtration membrane module by using a chemical solution, in
which with the filtration member module kept exposed to air, a
sodium hypochlorite solution is poured into the secondary side of
the of the filtration membrane module to cause the chemical
solution to penetrate in the filtration membrane module from the

30 secondary side to the primary side.

[0008] More specifically, as the on-air cleaning, the following
three methods are widely known.



[ 0009] The first one is a nethod for cleaning a filtration nenbrane nodul e
by using a chem cal solution, in which the filtration nmenbrane nodul e
imrersed in the reaction tank is taken out fromthe tank and exposed to
air, then a sodi um 5hypochlorite solution is poured into the secondary side
of the filtration nenbrane nodule to cause the chem cal solution to
penetrate in the nodule fromthe second side to the primary side (This
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module to cause the chemical solution to penetrate in the
filtration membrane module toward the primary side (This
method will be referred to a third cleaning method in the
following).
20 [0011] The third one is an immersion tank-used method in
which an external tank for immersing therein a filtration
membrane module is provided besides a reaction tank, and in
which in case of treating pollution matter for carrying out the
chemical solution-used cleaning, only the solution in the external
25 immersion tank is discharged. Thus, in this method, the amount
of discharged solution can be reduced as compared with that in
the above-mentioned third cleaning method, and furthermore, it
is possible that after the discharged solution is temporarily
reserved in the reaction tank, the filtration membrane module is
30 treated by the chemical solution-used cleaning of the above-
mentioned third cleaning method (This method will be referred to
a fourth cleaning method in the following). One of documents




5 [0012] Pat ent Docunent-1: Japanese Lai d-open Patent Application (Tokkai)
2005- 66548. Summary of Invention Problens to be solved by Invention
[0013] I n the above-nentioned first cleaning nethod (viz., ioin-line

cl eaning nmethod), since the chem cal sdl ution is poured into the filtration
menbrane nodul e that is kept imersed in the reaction tank, penetration of
the chem cal solution into the filtration nmenbrane nodule is not easily

made due to ' FERRIY. . r on . nore, the
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reaction tank, penetration of the chemical solution into the
filtration membrane module is not easily made due to the fluid
pressure in the reaction tank. Furthermore, the chemical solution

15 having made penetration at the outer surfaces of the filtration
membrane module is subjected to a dilution in concentration by
the solution in the tank, and thus, the cleaning effect applied to
poliution matter deposited and accumulated on the membrane
surfaces of the filtration membrane module is reduced.

20 Furthermore, in case wherein the filtration membrane module is
kept clogged, the chemical solution fails to be distributed to the
clogged part of the medule, which tends to cause unevenness in
cleaning. In order to solve the cleaning unevenness, it is
necessary to pour a large amount of chemical solution into the

25 filtration membrane module at much higher pressure, which
needs usage of a high pressure pump and a larger amount of
chemical solution.

10014] In the above-mentioned second cleaning method (viz.,
on-air cleaning method), for taking out the filtration membrane

30  module from the reaction tank and moving the same in air, it is
necessary to use a hoisting/lowering machine, such as a chain
block or the like. Furthermore, complicated works, such as a
work of dismantling pipe arrangements for handling filtered water



and scrubbing air and a work of mantling the pipe arrangenents are needed.
[0015] I n the above-nentioned third cleaning nethod (viz., on-air cleaning
met hod), it is necessary to provide a separate 5 reservoir tank for
tenporarily reserve therein the sol uti oh drawn fromthe reaction tank.
Usual ly, the filtration nmenbrane nodule is placed in the bottompart of a
reaction tank of which depth of water is 4 to 5m and thus, in order to
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on-air cleaning method), that is, in the immersion tank-used

method in which an external immersion tank for immersing
therein a filtration membrane module is provided besides a
reaction tank, it is only necessary to take out the solution in the

20 external immersion tank, and thus, the amount of discharged
solution can be reduced as compared with the above-mentioned
third cleaning method. Furthermore, when the discharged
soiution is transferred to the reaction tank, the external
immersion tank can be used as a temporary reservoir tank.

25  However, because of necessity of the external immersion tank
and necessity of the transfer pump for transferring the solution
from the reaction tank to the external immersion tank, the
construction and operating costs are increased although these
costs are not so large as those of the above-mentioned third

30 cleaning method.

[0017] An object of the present invention is to provide a
filtration membrane module cleaning method and a cleaning
device, which are able to solve the drawbacks of the above-



for pouring the chem cal solution and the | arge anmount of the chem ca

sol ution, the drawbacks of the above-nenti oned second 5 cl eani ng net hod

whi ch are the need of usage of hoisting/lowering machi ne, such as a chain
bl ock or the like, the conplicated works, such as a work of dismantling
pi pe arrangenments for handling filtered water and scrubbing air and a work
of mantling the pipe arrangenents, and the drawbacks of the above-nentioned
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15 able to exhibit such a high cleaning effect as that of the above-
mentioned conventional on-air cleaning with a simplicity of the
in-line cleaning in which the filtration membrane module is
cleaned by a chemical solution having the module kept immersed
in a reaction tank.
20 Means for solving problems
[0018] A filtration membrane module cleaning method of the
present invention includes pouring a cleaning chemical solution
into the secondary side of a filtration membrane module that is
kept immersed in a solution in a reaction tank, thereby causing
25 the chemical solution to penetrate in the filtration membrane
module toward the primary side for cleaning the filtration
membrane module, wherein the filtration membrane module is
received in a casing used for cleaning the filtration membrane
module (or cleaning casing), air is led into the casing used for
30 cleaning the filtration membrane module, and with the filtration
membrane module kept exposed to air, the chemical solution is
poured into the secondary side of the filtration membrane module



i nvention includes a chem cal solution pouring device for pouring 5a
chem cal solution into the secondary side of a filtration nenbrane nodul e
that is kept immersed in a solution in a reaction tank, the chem cal

sol ution being poured into the secondary side of the filtration menbrane
nodul e by the chem cal solution pouring device thereby to clean the
filtration i o nenbrane nodul e, wherein a casing used for cleaning the
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the filtration membrane module to be exposed to air.
[0020] The casing used for cleaning the filtration membrane
module is shaped like a lidded cylindrical member that has a
bottom portion opened and an open upper portion closed by a lid
20 plate, and the lid plate is provided with a solution/air discharge
valve through which the interior and exterior of the casing used
for cleaning the filtration membrane module are connectable. A
pressurized air driven valve may be used as the solution/air
discharge valve.
25 [0021] As the air feeding device for feeding air into the
casing used for cleaning the filtration membrane module, an air
diffusing blower or a scrubbing blower may be used.
Advantages of Invention
[0022] In the filtration membrane module cleaning method
30 of the invention, air is fed to the interior of the casing used for
cleaning the filtration membrane module having a filtration
membrane module kept received in the casing, so as to fill the
interior of the casing used for cleaning the filtration membrane



5 cleaning nethod in which the chem cal solution is poured into the
filtration nenbrane nodul e having the filtration nmenbrane nodul e kept
imrersed in the solution in the reaction tank, penetration of the chem cal
solution in the filtration menmbrane nodlil e is easily made by a degree that
corresponds to a iohydraulic pressure that is not applied to the filtration
menbrane nodule. It never occurs that the effect of the chem cal solution
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filtration membrane module, air is led into the casing used for
cleaning the filtration membrane module.
[0023] The filtration membrane module cleaning device of
25 the invention can be carried out by applying a simple
improvement to the conventional in-line cleaning device in such a
manner that after the filtration membrane module is received in
the casing used for cleaning the filtration membrane module, air
is fed to the interior of the casing used for cleaning the filtration
30 membrane module by the air feeding device. By feeding air into
the casing used for cleaning the filtration membrane module by
the air feeding device, the interior of the casing used for cleaning
the filtration membrane module is filled with air causing the



15 val ve. Accordingly, by adding only the above-nentioned solution/air

di scharge valve to a control system of the conventional in-line cleaning
device, a control systemof the filtration nenbrane nodul e cl eani ng device
i s easily produced. [0025]By using an afr diffusing blower or scrubbing

bl ower 20 as the air feeding device that feeds the interior of the casing
used for cleaning the filtration nmenbrane nodule with air, it is not
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reaction tamkovided \ith rgsal ugicay/aiadisohargewdaes air bynthe rdséheardnce in
level differencd afarged from the casing used for cleaning the filtration
membrane module by opening/closing the solution/air discharge
15 valve. Accordingly, by adding only the above-mentioned
solution/air discharge valve to a control system of the
conventional in-line cleaning device, a control system of the
filtration membrane module cleaning device is easily produced.
[0025] By using an air diffusing blower or scrubbing blower
20 as the air feeding device that feeds the interior of the casing used
for cleaning the filtration membrane module with air, it is not
necessary to use an exciusive air compressor as the air feeding
device, and thus, cost of the cleaning device can be reduced by a
degree that corresponds to the cost of the air compressor.
25  BRIEF DESCRIPTION OF DRAWINGS
[0026] Fig. 1 is a schematic view of a sewage treatment
system equipped with a filtration membrane module cleaning
device of the invention, the system being operated by carrying
out a membrane bioreactor method (MBR).
30 Fig. 2 is an enlarged view of the filtration membrane
module clearing device of the invention.
EMBODIMENTS OF INVENTION



to operation of a return punp 8, the water is returned to the denitration
tank 6 fromthe reaction tank 7, so that activated 15 sludge is forced to
circulate around and between the denitration tank 6 and reaction tank 7 and
part of the activated sludge is taken ot fromthe reaction tank 7 as a
surplus sludge by a sludge taking out valve 9. [0028]1n the denitration
tank 6, stirring is carried out by a 20 stirring device 10 in the absence
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tank 6 and reaction tank 7 and part of the activated sludge is
taken out from the reaction tank 7 as a surplus sludge by a
sludge taking out valve 9.
[0028] In the denitration tank 6, stirring is carried out by a
20 stirring device 10 in the absence of oxygen. In the reaction tank
7, the inflow water (which will be referred to “under filtering
water” hereinafter) is biologically treated by the activated sludge
and filtered by a filtration membrane module 11 arranged in the
reaction tank 7, and the water thus filtered (which will be
25 referred to “filtered water” hereinafter) is led to a filtered water
tank 13 through a filtered water piping 12 and temporarily
reserved in the filtered water tank 13, and then, the filtered
water is discharged from the filter water tank 13 by a pump 14.
[0029] As the filtration membrane module 11, there is used
30 a cylindrical hollow-fiber membrane module made of
polyvinylidine fluoride (PVDF) or the like. The filtration
membrane module 11 filters the solution (or water) in the
reaction tank 7 by forcing the same to penetrate therethrough.



I s menbrane nodule 11 by feeding the filtered water fromthe filtered water
tank 13 to the filtration nenbrane nodule 11 every set tinme or it is needed
to wash a chem cal solution way after the filtration nmenbrane nodule 11 is

cl eaned by the chemical solution with tHe aid of an after-nentioned

chem cal 20 solution pouring device 26. [0032]To the filtered water piping

12, there are connected first and second val ves 19 and 20 at an upstream
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portion bet f f rd : m 1 fir 2 val ve 19
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Figs. 1and expasweiiltrati on menbrane nodul e cl eani ng device 25 conpri ses
a chem cal 10N PQUr i leyl t .k . | i the
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and i s abl e watargskeissaeadedfimr make a backwash to the filtration
15 membrane module 11 by feeding the filtered water from the
filtered water tank 13 to the filtration membrane module 11
every set time or it is needed to wash a chemical solution way
after the filtration membrane module 11 is cleaned by the
chemical solution with the aid of an after-mentioned chemical
20 solution pouring device 26.
[0032] To the filtered water piping 12, there are connected
first and second valves 19 and 20 at an upstream side (viz., the
side of the reaction tank 7) and a downstream side (viz., the side
of filtered water tank 13) of the water piping having the
25 filtering/backwash pump 18 placed therebetween. Furthermore,
to the filtered water piping 12, there is connected a first filtered
water backflow passage 21 that connects the upstream side of
the first valve 19 to a portion between the filtering/backwash
pump 18 and the second valve 20. To the first filtered water
30  backflow passage 21, there is connected a third valve 22,
Furthermore, to the filter water piping 12, there is connected a
second filtered water backflow passage 23 that connects a
portion between the filtering/backwash pump 18 and the first



exposing the filtration nmenbrane nodule 11 to air and an air 15 feeding
device 28 that feeds the interior of the casing used for cleaning the
filtration menbrane nodule 27 with air. [0035] The air feeding device 28
functions to serve as the scrubbing bl dfer 16, and by placing the scrubbing
air diffusing device 17 at a bottom part of the casing used for cleaning
the 20 filtration nmenbrane nodule 27, air is led into the casing used for
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exposing the filtration membrane module 11 to air and an air
15 feeding device 28 that feeds the interior of the casing used for
cleaning the filtration membrane module 27 with air.
[0035] The air feeding device 28 functions to serve as the
scrubbing blower 16, and by placing the scrubbing air diffusing
device 17 at a bottom part of the casing used for cleaning the
20 filtration membrane module 27, air is led into the casing used for
cleaning the filtration membrane module 27 through an opening
formed in the bottom part of the casing used for cleaning the
filtration membrane module 27.
[0036] The chemical solution pouring device 26 comprises a
25 chemical solution tank 29 that contains a cleaning chemical
solution, such as sodium hypochlorite solution or the like, a
chemical solution feeding pump 30, a chemical solution feeding
passage 31 that transfers the chemical solution from the chemical
solution tank 29 to the filtration membrane module 11 and a fifth
30 valve 32 that is connected to the chemical solution feeding
passage 31. The chemical soiution feeding passage 31 is
connected to the filtered water piping at a position upstream (viz.,



menbr ane nodul e 27, there is nmounted a solution/air discharge isvalve 33.
[0040] The bottom portion of the casing used for cleaning the filtration
menbrane nodul e 27 is opened, and an upper portion of the casing is closed
by a lid plate. Wien, upon need of the ©hem cal sol ution-used cleaning, air
Is led into the casing 27 20 fromthe opening by the air feeding device 28
having the solution/air discharge valve 33 kept closed, the air is
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[0039] On the casing used for cleaning the filtration
membrane module 27, there is mounted a solution/air discharge
15 valve 33.
[0040] The bottom portion of the casing used for cleaning
the filtration membrane module 27 is opened, and an upper
portion of the casing is closed by a lid plate. When, upon need of
the chemical solution-used cleaning, air is led into the casing 27
20 from the opening by the air feeding device 28 having the
solution/air discharge valve 33 kept closed, the air is gradually
accumulated in the casing used for cleaning the filtration
membrane module 27 while pushing the activated sludge (under
filtering water) downward out of the casing 27, so that the air
25 finally surrounds the outer surface of the filtration membrane
module 11 in the casing used for cleaning the filtration
membrane module 27,
[0041] While, by opening the solution/air discharge valve 33,
the air is discharged from the casing used for cleaning the
30 filtration membrane module 27 permitting the activated sludge to
enter the casing used for cleaning the filtration membrane
module 27, and once the interior of the casing used for cleaning
the filtration membrane module 27 is filled with the activated



[ 0042] The position where the solution/air discharge valve 33 is provided is
not necessarily the lid plate provided on the casing used for cleaning the
filtration menbrane nodul e 27. However, the valve 33 may be so placed as to
di scharge the air by such an 15 armpunt 'hat the filtration menbrane nodul e
11 is not exposed to air reserved in the casing used for cleaning the
filtrati on nmenbrane nodule 27. [0043]1n the foll ow ng, operation of the

above-nentiq i L.t r.ation ' ' i.l.l. be
descri bed. ig@ﬁgéfﬁé@ﬁé%%QFﬁfﬁgéfﬁﬁHgg?ﬁ%ﬁ?ﬁ%§ﬁ99§g9$%ﬁﬁéﬁN@hs chem ca
sol uti on pountexdodevidcexFidsofLivs edsindesed fari debning thedfhargmrval ve 33
I S opened, ' d : es ne t he
filtered maﬁﬁ%”ﬁ$§ﬂﬁ%h@%“@?%22§§ﬁﬂﬁ“§ﬁ%atH%%?héﬁgﬂﬁﬁPﬁg$@dﬁ%§ﬂéi sh punp
18 i s operatelved3 uit.is desirabledo ube a2prastririfad aer drigenatavei niftde
reaction ta I j filtrat e to becone
filtered wat PZ%'rHtS{ {’ﬁébﬁ@?ﬁ@{‘f ?Fﬁ?&ﬁé&%ﬁ%‘&%&%ﬁ%@%ﬁ?\?@%ﬁ ily
reserved t hethei disch@bditiguppecd addaioffrainetine ngsingeutedtivatdleanmenbiane
nodul e 11 by . Qn- aj Lean| L.y, diffusjng. r is 30
st opped, thJ”b?&Fﬁ}Pﬂ@%ﬁﬁ@ﬁ%&iﬁﬁ%ﬂﬁgﬁﬁghﬁsﬂﬁiSEﬁggg”gigwﬁYﬁighShd second
val ves 19 amattR@Gtedes|ludgecietmeen ltbesiotatioomial extiérsohaf gbevadsieg33 i s
cl osed. We e i |l i I ]S operated to
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for cl eani nghehealve 33 may be so placed as to discharge the air by such an
15 amount that the filtration membrane module 11 is not exposed to
air reserved in the casing used for cleaning the filtration
membrane module 27.
[0043] In the following, operation of the above-mentioned
filtration membrane module cleaning device will be described.
20  Upon need of filtration, the fifth valve 32 of the chemical solution
pouring device 26 is closed, the solution/air discharge valve 33 is
opened, and the first and second valves 19 and 20 connected to
the filtered water piping 12 are opened and then, the
filtering/backwash pump 18 is operated to run. Upon this, the
25 under filtering water in the reaction tank 7 is filtered by the
filtration membrane module 11 to become filtered water and led
to the filtered water tank 13 and temporarily reserved therein.
[0044] Upon need of cleaning the filtration membrane
module 11 by the on-air cleaning, the air diffusing blower 15 is
30 stopped, the filtering/backwash pump 18 is stopped, the first and
second valves 19 and 20 are closed and the solution/air discharge
valve 33 is closed. When, under this condition, the scrubbing
blower 16 is operated to run, air blown from the scrubbing blower



filtration nmenbrane nodule 27 is filled wwth air and thus the io filtration
menbrane nodule 11 in the casing used for cleaning the filtration nenbrane
nodul e 27 is surrounded by the air, the scrubblng bl ower 16 is stopped to
stop the air feeding. [0046]1f stopping>the scrubbing bl ower 16 i s del ayed,
the fed air is subjected to a so-called overflow state and thus |eaked 15to
the outside of the casing used for cleaning the filtration menmbrane nodul e
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sl udge. However, even if such leakage occurs but a little, the treating
performance and other operation are not affected by the leakage,
and thus, there is no need of strictly adjusting the air stopping
20 timing by the scrubbing blower 16 and thus only a simple timer
setting is sufficient.
[0047] When, with the interior of the casing used for
cleaning the filtration membrane module 27 being filled with air,
the condition is so made that the filtration membrane module 11
25 is exposed to air, the fifth valve 32 is opened and the chemical
solution feeding pump 30 is operated to pour a given amount of
chemical solution in the chemical solution tank 29 into the
filtration membrane module 11 in a given time for cleaning the
filtration membrane module 11 with the chemical solution.
30 [0048] When the cleaning by the chemical solution is finished,
the chemical solution feeding pump 30 is stopped, the fifth valve
32 is closed, the first and second valves 19 and 20 are kept
closed, the third and fourth valves 22 and 24 are opened and the



[ 0049] After the cleaning of the filtration nmenbrane nodule 11 is finished,
the solution/air discharge valve 33 is opened. Upon openi ng of the
solution/air discharge valve 33, air in the 15 casing used for cleaning the
filtration nmenbrane nodule 27 is discha@ged to the outside of the casing
used for cleaning the filtration menbrane nodul e 27 through the opened
solution/air discharge valve 33, and at the sane tinme, the activated sl udge
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discharge valve 33, and at the same time, the activated sludge is
forced to enter the casing used for cleaning the filtration
20  membrane module 27, and thus, finally, the interior of the casing
used for cleaning the filtration membrane module 27 becomes
filled with the activated sludge. Upon this, the first and second
valves 19 and 20 are opened and all the air diffusing blower 15,
filtering/backwash pump 18 and scrubbing blower 17 are
25 operated to restart the filtering. The timing when the system is
returned to the filtering operation may be made by timer setting.
[0050] The filtration membrane module cleaning device has
the above-mentioned construction and has the following effects.
(1) with a simple method in which, with a filtration
30 membrane module kept in a casing used for cleaning the filtration
membrane module, feeding of air is carried out, on-air cleaning
can be made having the filtration membrane module kept
immersed in the solution in the reaction tank, and thus, the on-



filtration nmenbrane nodule), and thus, filtration nenbrane nodul es ot her
than those that are under cleaning can be practically used, and thus,
stable filtering and treating processing is achieved. 20(3) Since the

cl eaning by chem cal solution can be ndge having the filtration nmenbrane
nodul e kept inmmersed in the reaction tank, the filtration nenbrane nodul e
cl eani ng device can be easily incorporated with an automatic operation of a

sewage treat syste cecordi.nal fre n i n f i ng.25 the
cl eani ng by agﬁg’ﬁaééﬁtgsgﬁ Hf‘? iﬁtrggﬁ%b%‘%br%ﬁgﬁﬁ%gHée ?%Uggé &%&%‘gyi red cl oggi ng
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power is achj - 1) N e fil i.on Tbr I ni ng
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only 30 the reastiog tevddof aftet taaifittyation Mdrmbatnemuodoie méakedul e for
containing t iltrati nodul e, the solution/air discharge val ve
connecteg t6nﬁﬁiobi§ﬁ%dggggﬁﬁ?gﬁﬂgleaning the filtration nmenbrane nodul e
“and the air sourde)f e fiteratianererabdand8nbliuse canebdedpaeabdlyt he i nventi on
can be consty, a rel atively. l.ogw ... Especikal |y, if [ ubbi ng
b ower 1o a-ened ik of- o dbaltily Wl P o REE Ry plioo Bt of
cl eani ng t hembdule 4bizon denr arnenowdulnethoth oa-air tleaningiecaofiedarts used
is 5 reduce n co i S i rdingly, as
conpared wt 5%3%Egéﬁﬁ?%hgﬁ%%ﬁggpﬁ%%ke ﬁﬁﬁé?éégﬁbgﬁ‘bﬂ%¥gﬁéﬁ§§eding devi ce
can be puwodueed iat whicteaypluralitsf filfratidme rmermdraasemgyduies atfeisatng the air
f eedi ng devi } i L0 lL.n e - nent.| d.e i nent, the
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filtration membrane module), and thus, filtration membrane
modules other than those that are under cleaning can be
practically used, and thus, stable filtering and treating processing
is achieved.
20 (3) Since the cleaning by chemical solution can be made
having the filtration membrane module kept immersed in the
reaction tank, the filtration membrane module cleaning device
can be easily incorporated with an automatic operation of a
sewage treatment system. Accordingly, frequency in effecting
25  the cleaning by chemical solution can be set high, and thus,
undesired clogging of the filtration membrane module 11 is
suppressed and stable treating power is achieved.
(4) In the filtration membrane module cleaning device of
the invention, parts that are specially used in the device are only
30 the casing used for cleaning the filtration membrane module for
containing the filtration membrane module, the solution/air
discharge valve connected to the casing used for cleaning the
filtration membrane moduie and the air source for the valves and



portion of the casing used for cleaning the filtration nmenbrane nodul e 27.
For exanple, an arrangenent may be enpl oyed in which a branched passage
(not shown) is connected through a 20 switch valve (not shown) to an air

f eedi ng passage 34 that connects the sclubbing bl ower 16 and scrubbing air
di ffusing device 17, and a | eading end of the branched passage is connected
to the casing used for cleaning the filtration nenbrane nodule 27 to feed

the interior 1 f“ﬁféj' - ing.t i | i on nmenbrane
nodul e 27 w h(}%]fsaftﬁ% @%\?'gggoe 0 %r{e\géd?ﬁ%ﬁg%gp, 9%‘%%@6&%8 %ggt he scrubbi ng
air diffusi nglaldvelyelolw cost.stipesibiby, i lkesemiblihgvidliovecr Bhesé@adi ng end of
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casi ng used Howerl Barintyschebingt aiatditfusimegridemiee todare usey dmve a suitabl e
shape, for : ondi f..th j ti on nenbrane
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al t hough in L{Eﬂ-élog‘ngggﬁﬁg%t%‘”)@ %ﬁ?ﬁoﬁ‘rﬁégﬂlrﬁéﬁﬁng%@?%%% Srodul e made
of pol yvi nylmddoés 2Abr Sedibg (tPeDRteoiortdfetia kesing used fas ddeniinig t rat i on
menbr ane .noqul e, : ' e, fi Lo rane | |l e 11 may
be or gaﬁ'iﬁc %@ﬁg‘?%@'%%%%ﬂﬁ%’?a%iéwtfﬁ'hewg?’e?hg 'ggﬁ‘g‘i ruction of
the filtraticdwaysnbecessarydul fecd amafirobe thieavpamimyr ahéhe Holtkom f i ber
menbr ane or t r r . .20 Lamr j - ment i oned
embod; ment . LRy BE P8 icatiId YiRG o oG R sl PR AT
expl ai ned. Imothie 26 pFanabiaonpleg dnm larrangemardntegnbenerdpl @y ed éani ng
met hod of the,.inv I i i i (N i |.eani ng
chem cal solvsl;mcﬁngirb:{bg‘%pﬁgj [gé%%}%g?aoggh@%) g?&ﬁﬁ?gﬁ%hﬁwgne 25nmodul e
t hat is 2keptswibolenvadek i(nod shalvunt) b amal feegitn g Qradsage 3dhdvadby causing the
chem cal sol utio e [ in_t Ll trati . ule toward the
primary si dé:%%&e%(g% ggﬁl %htbmﬁ?.qq?\f\%ﬁ %¢1 m#mﬁﬁf%g@. n the
filtration mEwcane,ranidleldalingomid ed the brarediew passdgéds cl eaning the
filtration connected to the casing used for cleaning the filtration membrane
module 27 to feed the interior of the casing used for cleaning the
25 filtration membrane module 27 with air. In case of feeding air,
air feeding to the scrubbing air diffusing device 17 is stopped by
the switch valve. The leading end of the branched passage is
equipped with a check vailve (not shown). The leading end of the
branched passage is connected to any position of the casing used
30 for cleaning the filtration membrane module 27. Furthermore, in
place of the scrubbing blower 16, the air diffusing blower 15 may
be used for feeding air the interior of the casing used for cleaning
the filtration membrane module 27 with air.



30 nmenbrane nodule, air is led into the casing used for cleaning the
filtration nenbrane nodule, and with the filtration nenbrane nodul e kept
exposed to air, the chem cal solution |s poured into the secondary side of
the filtration menbrane nodule to cause!® 20 the solution to penetrate in
the nodule toward the primary side of the nodule. Furthernore, in the
above- nenti oned enbodinent it is explained that the filtration menbrane
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reaction tarfk®
10 module 11. Aithough, in the embodiment, both the filtering and

backwashing are made by one filtering/backwash pump 18, the
filtering and backwashing may be respectively made by different
pumps. Furthermore, although in the embodiment, a cylindrical
hollow-fiber membrane module made of polyvinylidine fluoride

15 (PVDF) or the like is used as the filtration membrane module 11,
the material of the filtration membrane module 11 may be
organic membrane or inorganic membrane. Furthermore, the
construction of the filtration membrane module 11 may be flat
membrane, hollow-fiber membrane or mono tubular membrane.

20 Furthermore, in the above-mentioned embodiment, the filtration
membrane module cleaning device is mainly explained. In this
explanation, a filtration membrane module cleaning method of
the invention is disclosed which includes pouring a cleaning
chemical solution into the secondary side of a filtration membrane

25 module that is kept immersed in a solution in a reaction tank,
thereby causing the chemical solution to penetrate in the
filtration membrane module toward the primary side for cleaning
the filtration membrane module, wherein the filtration membrane
module is received in a casing used for cleaning the filtration

30  membrane module, air is led into the casing used for cleaning the
filtration membrane module, and with the filtration membrane
module kept exposed to air, the chemical solution is poured into
the secondary side of the filtration membrane module to cause



9 sludge taking out valve 10_ stirring device 11.." filtration nenbrane
nodul e 12filtered water piping 3013 filtered water tank 15 diffusing bl ower
(air exposing blower) 15a.... air diffusing device for air exposure 16
scrubbi ng bl ower 21 17 scrubbing air di% fusing device 18

filtering/ backwash punp 19 first valve 20 second valve 521 first filtered
wat er backfl ow passage 22 third valve 23 first filtered water backflow 24

fourth valvey, golution to penetrate in the module toward the primary side
of the module. Furthermore, in the above-mentioned
embodiment, it is explained that the filtration membrane module
cleaning method and filtration membrane module cleaning device

5 of the present invention are used in a membrane separation
treatment system in which pollution matter or the like in
domestic sewage and industrial wastewater is treated by
biochemical treatment and then filtered by a filtration membrane
module. However, if desired, the method and device of the

10 invention may be used in a membrane separation treatment
system in which a flocculating agent is added to the domestic
sewage and industrial wastewater to subject the pollution matter
to a flocculation/precipitation treatment for carrying out the
filtration by the filtration membrane module.

15 [0053] The present invention is applicable to not only an
immerged membrane but also a membrane module of a casing
receiving type.

Explanation on Reference Numerals
[0054] 1..... raw water
20 2..... screen tank
3. coarse screen
4..... flow rate adjusting layer
6..... denitration tank
7. reaction tank
25 8...... return pump
9. sludge taking out valve
10.... stirring device
11.... filtration membrane module
12.... filtered water piping
30 13..... filtered water tank
15.... diffusing blower (air exposing blower)
15a.... air diffusing device for air exposure
16...... scrubbing blower



25 filtration nenbrane nodul e cl eani ng device 1026 chem cal sol ution
pouring device 27 casing used for cleaning the filtration nenbrane nodul e
(cl eaning casing) 28 air feeding device 29 chem cal solution tank 1530

chem cal solution feeding tank 31 cheni®dal sol ution f eedi ng passage 32
fifth valve 33 solution/air discharge valve 34 air feeding passage 20 25 30
22 [Caiml] A filtration nenbrane nodul e cl eani ng nmethod i ncl udi ng pouri ng

a cl eani ng chem cal s%yt_!_pgcg%?éﬁr%ﬁﬁg@% )ﬁe?ﬁi&-‘?. of a filtration
[ [ S

menbrane nodul e that i's ‘Kepl i'm ution in a reaction tank,
t her eby causi ng t he cHdmi.cafiltesing/backeash penegrrate in the filtration
menbr ane nodul e towardlg he m:é'tn@ép(/esi de for cleaning the filtration

menbr ane nodule, 77777
20...... second valve

5 21.... first filtered water backflow passage
22..... third valve
23...... first filtered water backflow
24..... fourth valve
25..... filtration membrane module cleaning device
10 26...... chemical solution pouring device
27..... casing used for cleaning the filtration
membrane module (cleaning casing)
28..... air feeding device
29...... chemical solution tank
15 30...... chemical solution feeding tank
31..... chemical solution feeding passage
32..... fifth valve
33..... solution/air discharge valve
34.... air feeding passage
20

25

30



which is characterized in that the filtration nenbrane nodule is received
in a casing used for cleaning the filtration nmenbrane nodule, air is |led
into the casing used for cleaning the |lo filtrati on nmenbrane nodul e, and
with the filtration nenbrane nodul e keﬁ? exposed to air, the chem ca
solution is poured into the secondary side of the filtration nenbrane
nodul e to cause the solution to penetrate in the module toward the prinmary
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cl eari ng devifdseamadulel aimed in either one of Clains 2 to 4, which is
further gharact erized in that the air feeding device is constructed to act
as a scrubbing blower or an air diffusing bl owner.

[Claim 2] A filtration membrane module cleaning device

including a chemical solution pouring device for pouring a
chemical solution into the secondary side of a filtration membrane
module that is kept immersed in a solution in a reaction tank, the

20 chemical solution being poured into the secondary side of the
filttration membrane module by the chemical solution pouring
device thereby to clean the filtration membrane module,

which is characterized in that a casing used for cleaning the

filtration membrane is provided which receives therein the

25 filtration membrane module and is able to reserve air for
exposing the filtration membrane module to air, and an air
feeding device is provided which feeds the interior of the casing
used for cleaning the filtration membrane module with air causing
the filtration membrane module to be exposed to air.

30
[Claim 3] A filtration membrane module cleaning device as
claimed in Claim 2, which is further characterized in that the
casing used for cleaning the filtration membrane module has a



10

23

bottom portion that is opened and an open upper portion that is
closed by a lid plate, and the lid plate is provided with a
solution/air discharge valve.

[Claim 4] A filtration membrane module cleaning device as
claimed in Claim 3, which is further characterized in that the
solution/air discharge valve is a pressurized air driven valve.

[Claim 5] A filtration membrane module clearing device as
claimed in either one of Claims 2 to 4, which is further
characterized in that the air feeding device is constructed to act
as a scrubbing blower or an air diffusing blower.



