1 DESCRIPTION Title of Invention: FILTRATION MEMBRANE MODULE CLEANING METHOD AND
CLEANING DEVICE 5 Technical Field [0001] The present invention relates to a filtration membrane
module cleaning method and a cleaning device through which pollution matter contained in domestic
sewage and industrial wastewater is put into a reactidn tank to be subjected to iobiological treatment
or flocculation/precipitation treatment for carrying out a filtering operation. Background Art [0002] In a
membrane separation treatment system in which pollution matter contained in domestic sewage and
industrial 15wastewater is treated through blﬂggeaﬁfﬁ?ﬁsﬁ or coagulation/precipitation treatment
and then filtered by a filtration membrane module, the filtralion membrane module is placed in a
reaction tank and water to be filtered is subjected to a membrane separation by a filtering operation.
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Background Art
[0002] In a membrane separation treatment system in which
pollution matter contained in domestic sewage and industrial

15 wastewater is treated through biological treatment or
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.

20 [0003] Due to the filtering operation, the pollution matter that
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

25 filtration operation efficiency by suppressing deposition and
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

30 surfaces for suppression of deposition and accumulation of the
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.



applied to the filtration membrane module in a given period to effect a backwash to the pollution matter
to remove the same. 2 However, even the method of using the scrubbing air and backwash has a limit
in exhibiting satisfied power for a long time. Accordingly, in order to remove the pollution matter that
has been deposited and accumulated on the membrane surfaces in 5 spite of the treatment by the
scrubbing air and backwash, it is indispensably necessary to make a chemical solution-used cleaning
for chemically removing the deposited and accumulated pollution matter from the membrane surfaces.
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[0005] As the filtration membrane module clearing method
that uses the chemical solution, so-called in-line cleaning and on-

15 air cleaning are known.

[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

20 secondary side (viz., outlet side for filtered water) of the filtration
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).

25 [0007] The on-air cleaning is a cleaning method for cleaning
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

30 solution to penetrate in the filtration membrane module from the
secondary side to the primary side.

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



three methods are widely known. 3 [0009]The first one is a method for cleaning a filtration membrane
module by using a chemical solution, in which the filtration membrane module immersed in the
reaction tank is taken out from the tank and exposed to air, then a sodium 5hypochlorite solution is
poured into the secondary side of the filtration memb3ane module to cause the chemical solution to
penetrate in the module from the second side to the primary side (This method will be referred to a
second cleaning method in the following). [0010]The second one is a method for cleaning a filtration

membrane mogmg(ﬁgrsing %ﬁgeﬁ’r}'&abﬁ%ﬁgog,m é{EH'SH ngC%%eﬂ%g%;ﬁmﬁkgg ich the filtration

membrane mo been Kept immersed, a solution'Is taken ou 2Xpose iltration membrane
module to air aRd&AYAraREdINAFNB JYIbEIE SAUEB. TERAp S IPIo ihe¥BEehdA side of the

filtration membrRREIMBAUIR dPriistieche SHENGah FedFied thnpanetraiedidhethlifrtign membrane
module toward th rimalgyIside (This me%;od %Yi” be refeér dta a(%hird cleanigﬁ{method in the
QYhifg a

following). 20[0Fﬁ odpetgeaﬁq% o RGP idth H%?vf%?c% xternal tank for
immersing 3heréivipofilriaitiersomhtbianci snpduled providbe Isesideslamesidenatitkeand in which in

case of treatingrpeittigA _Wpé}glrbf%ﬁ@rmiag&@t EBecg‘L@Bi%ﬁléEWgﬁﬁéﬁegoqlﬁ%WQoomy the solution

in the external 25immersion tank is discharged. Thus, in this method, thﬁhamount of discharged

solution can beREAGEERLES RoFaRRadHR HTATh thE SEERNASHEB G AR PEISAAING H®hod, and
furthermore, it ifTdssilettiad altéh the ceseinaegietibsal st rsdartgamanity neetingat! in teereaction tank,
the filtration m C@qdule is 30 treated by the chemical solution-used cleaning of the

above-mentioned third ciéaning method (This method will be referred to a fourth cleaning method in
the followiy). GRE HPiocuméh@ second one is a method for cleaning a filtration

membrane module by using a chemical solution, in which from a
reaction tank in which the filtration membrane module has been
kept immersed, a solution is taken out to expose the filtration
membrane module to air and then a sodium hypochlorite solution

15 is poured into the secondary side of the filtration membrane
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



4 that show the above-mentioned clearing method is Patent Document-1. Prior Art Documents Patent
Documents 5 [0012]Patent Document-1: Japanese Laid-open Patent Application (Tokkai) 2005-66548.
Summary of Invention Problems to be solved by Invention [0013]In the above-mentioned first cleaning
method (viz., ioin-line cleaning method), since the chemical solution is poured into the filtration
membrane module that is kept immersed in the 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.
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Problems to be solved by Invention

[0013] In the above-mentioned first cleaning method (viz.,

10 in-line cleaning method), since the chemical solution is poured
into the filtration membrane module that is kept immersed in the
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
pollution 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 module, 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.

[0014] 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



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 5 and
scrubbing air and a work of mantling the pipe arrangements are needed. [0015]In the
above-mentioned third cleaning method (viz., on-air éleaning method), it is necessary to provide a
separate 5Sreservoir tank for temporarily reserve therein the solution drawn from the reaction tank.
Usually, the filtration membrane module is placed in the bottom part of a reaction tank of which depth
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that temporarily reserve therein the solution drawn from the
reaction tank and construction of a transfer pump, causing
increase in construction and operating costs.

15 [0016] In the above-mentioned fourth cleaning method (viz.,
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
solution 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-



device, which are able to solve the drawbacks of the above- 6 mentioned first cleaning method which
are the reduction in cleaning ability, the high pressure load applied to the pump used for pouring the
chemical solution and the large amount of the chemical solution, the drawbacks of the
above-mentioned second 5 cleaning method which ae the need of usage of hoisting/lowering
machine, such as a chain block or the like, the complicated works, such as a work of dismantling pipe
arrangements for handling filtered water and scrubbing air and a work of mantling the pipe
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module casing, and with the filtfation membrane module kept 30exposed to air, the chemical solution
is poured #to titesdiBgdamethod which are the need of a separate reservoir tank

for temporarily reserve therein the solution drawn from the
reaction tank and the need of a transfer pump and the drawbacks
of the above-mentioned fourth cleaning method which are the
need of an external immersion tank and a transfer pump, and are

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 module casing (or cleaning casing), air is led into
the module casing, and with the filtration membrane module kept

30 exposed to air, the chemical solution is poured into the secondary
side of the filtration membrane module to cause the solution to
penetrate in the module toward the primary side of the module.



side of the filtration membrane module to cause the solution to penetrate in the module toward the
primary side of the module. 7 [0019]A filtration membrane module cleaning device of the invention
includes 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 5reaction tank, the chemical
solution being poured into the secondary side of the filtration membrane module by the chemical
solution pouring device thereby to clean the filtration membrane module, wherein a module casing is
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10 reserve air for exposing the filtration membrane module to air,

and an air feeding device is provided which feeds the interior of
the module casing with air causing the filtration membrane
module to be exposed to air.

[0020] The module casing is shaped like a lidded cylindrical

15 member that has a bottom portion opened and an open upper
portion closed by a lid plate, and the lid plate is provided with a
solution/air discharge valve through which the interior and
exterior of the module casing are connectable. A pressurized air
driven valve may be used as the solution/air discharge valve.

20 [0021] As the air feeding device for feeding air into the
module casing, an air diffusing blower or a scrubbing blower may
be used.

Advantages of Invention
[0022] In the filtration membrane module cleaning method

25 of the invention, air is fed to the interior of the module casing
having a filtration membrane module kept received in the casing,
so as to fill the interior of the module casing with air, and with
the filtration membrane module kept exposed to air, the chemical
solution is poured into the secondary side of the filtration

30 membrane module, and thus, as compared with the case of the
above-mentioned conventional in-line cleaning method in which
the chemical solution is poured into the filtration membrane
module having the filtration membrane module kept immersed in



30 membrane module, and thus, as compared with the case of the above-mentioned conventional
in-line cleaning method in which the chemical solution is poured into the filtration membrane module
having the filtration membrane module kept immersed in 8 the solution in the reaction tank,
penetration of the chemical solution in the filtration neembrane module is easily made by a degree that
corresponds to a hydraulic pressure that is not applied to the filtration membrane module. It never
occurs that 5 the effect of the chemical solution lowers due to reaction between the chemical solution
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portion openedgyid@on is suppressed. The filtration membrane module cleaning

method of the invention can be carried out by adding a simple
step to the conventional in-line cleaning method in such a
manner that after the filtration membrane module is received in

15 the module casing, air is led into the module casing.
[0023] The filtration membrane module cleaning device of
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

20 the module casing, air is fed to the interior of the module casing
by the air feeding device. By feeding air into the module casing
by the air feeding device, the interior of the module casing is
filled with air causing the filtration membrane module to be
exposed to air, and thus, the filtration membrane module can be

25 cleaned through an on-air cleaning by pouring the chemical
solution into the secondary side of the module with the aid of a
chemical solution pouring device.
[0024] Since the module casing is shaped like a lidded
cylindrical member that has a bottom portion opened and an

30 open upper portion closed by a lid plate, air can be led into the
interior of the module casing through the opened bottom portion
by the air feeding device. Since the lid plate of the module
casing is provided with a solution/air discharge valve, air can be



300pen upper portion closed by a lid plate, air can be led into the interior of the module casing through
the opened bottom portion by the air feeding device. Since the lid plate of the module casing is
provided with a solution/air discharge valve, air can be 9 reserved in and discharged from the module
casing by opening/closing the solution/air discharge 9alve. Accordingly, by adding only the
above-mentioned solution/air discharge valve to a control system of the conventional in-line cleaning
device, a 5 control system of the filtration membrane module cleaning device is easily produced.
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view of a sewage tregtment 15 system equipped with a filtratijon membrane module cleaning device of
the invention, tHe/ALER| BYRS DI S SN A 0 TR ARE BB AE¥ ethod (MBR).
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EMBODIMENTS QgSIiWE%HQé\é[:QOW]Fig. 1 is a schematic view of a sewage treatment system

equipped with a filtration member module cleanjng device of the invention, the system being operated
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10 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.
BRIEF DESCRIPTION OF DRAWINGS
[0026] Fig. 1 is a schematic view of a sewage treatment

15 system equipped with a filtration membrane module cleaning
device of the invention, the system being operated by carrying
out a membrane bioreactor method (MBR).

Fig. 2 is an enlarged view of the filtration membrane

module clearing device of the invention.

20 EMBODIMENTS OF INVENTION
[0027] Fig. 1 is a schematic view of a sewage treatment
system equipped with a filtration member module cleaning device
of the invention, the system being operated by carrying out a
membrane bioreactor method (MBR). In the sewage treatment

25 system shown, raw water 1, such as domestic sewage, industrial
wastewater or the like, is led to a screen tank 2 and filtered by a
fine screen 3 to remove solid waste therefrom and led to a flow
rate adjusting tank 4. Then, with the aid of a pump 5 that
adjusts the flow rate, the raw water having the solid waste

30 removed therefrom is led from the flow rate adjusting tank 4 to a
denitration tank 6 and then to a reaction tank 7 following a
gravitation flow caused by the difference in level difference. Due
to operation of a return pump 8, the water is returned to the



30 removed therefrom is led from the flow rate adjusting tank 4 to a denitration tank 6 and then to a
reaction tank 7 following a gravitation flow caused by the difference in level difference. Due to
operation of a return pump 8, the water is returned to the 10 denitration tank 6 from the reaction tank
7, so that activated sludge is forced to circulate aroutid and between the denitration 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 5sludge taking out valve 9. [0028]In the denitration tank 6, stirring is carried out by a

stirring device (JPO Ff?\%pg ?(lj')ﬁ oéqglg I-i ﬁgma @g”:{é C? Q%ﬁpﬁ?ﬁgg hich will be

referred to "un ering W herelna ter) s bio Sludge 10 and

filtered by a fntrsﬂmsigmemmaﬁ@dﬁwglécxd%t@aﬁwnﬁ m@de@@ﬁwﬁe&hme slenikeakigRr thus filtered

(which will be retaired t@n&“ﬁé@@:%@ﬁ@fahkrerlr@ﬁéfb&b@ﬁ%@élﬁ%@%ﬂé&?%t@ﬂ@é&éhrough a filtered
water piping 12 and tempRAfarll_}‘[ served in. the filtered water tank 13, lgg{d then, the filtered 15 water is

discharged fror}-ﬁ &R r:?% [SLW 4 [862%]%\%%'&% %ﬁ%ﬁﬁrane module 11,
there is uséd a$lylithdeida kioipwyibeaventbrane module made of polyvinylidine fluoride (PVDF) or the

like. The fiItratict@U@gr]branechﬂJrgedJe]n Hp%rﬁélaetgq{ktlgn sﬁ?FrWﬁ@ﬁ)s"&éhﬁge r@@gw dank 7 by

forcing the same to penetrate therethro al filtration membrane modulés 11 are installed

gh. One orp
in the reaction &K 1908 §M]ﬁ?tﬂ@r%5ﬁﬁﬁ9§l@'?cﬁe‘? (RXY@Endfk IDEAREGURR PAA air diffusing
blower (or air eXpdsiagbftoverwEiaen thetichresidinbe m’edes@deld)d)(ygderaﬁﬂda’ulﬁm same, the

filtration membWEﬁéP"Wé?ejrﬁa{?tE gﬁ?‘% 'éfl%gé]fﬁ]é?%f Y &ateld BY'th v%‘?@&‘%ﬁjﬁiq bbing air

diffusing device 17 to suppress un sired clo tratio mem rane modu y the

activated $fudg@ n@e‘mksft"@gybjxsa il |5Fﬁ5!98|ﬁ0§ﬂ“gbdéﬁ§e"fb?cﬁrﬂ%déxﬁﬁ%@'ﬁ@ed in the
reaction tank 7, and the water thus filtered (which will be

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

15 water is discharged from the filter water tank 13 by a pump 14.
[0029] As the filtration membrane module 11, there is used
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

20 reaction tank 7 by forcing the same to penetrate therethrough.
One or plural filtration membrane modules 11 are installed in the
reaction tank 7.
[0030] In the reaction tank 7, aerobic treatment is carried
out by an air diffusing blower (or air exposing blower) 15 in the

25 presence of dissolved oxygen, and at the same, the filtration
membrane module 11 is constantly vibrated by a scrubbing
blower 16 and a scrubbing air diffusing device 17 to suppress
undesired clogging of the filtration membrane module 11 by the
activated sludge. Denoted by 15a is an air diffusing device for air

30 exposure.
[0031] In a half-way of the filtered water piping 12, there is
arranged a filtering/backwash pump 18. This filtering/backwash
pump 18 is operated when it is needed to filter the under filtering



[0031]In a half-way of the filtered water piping 12, there is arranged a filtering/backwash pump 18. This
filtering/backwash pump 18 is operated when it is needed to filter the under filtering 11 water, it is
needed to make a backwash to the filtration 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 5after the filtration membrane module 11 is cleaned by the chemical solution
with the aid of an after-mentioned chemical solution pouring device 26. [0032]To the filtered water

ih he aid ntione ; _ e fitered water
of e reaction ALy Anranisaa A R @ Pk AT S o e werer

piping having tHe §ifRirRNeaBRAALIEpL P 1 SeRiad theeeftiqrash alrdiraonetie the filtered water

piping 12, thereriig crsuneptae A faplkiilierad wateripaeltion Rrssaseaib thiadgamnacts the upstream
side of 15the first valve 19 to a portion betwe§§ Eﬁ e filtering/ba?ﬁkwash 8 and the second valve

20. To the first filéred %\?attgmgc%o '8a'§§§ 1,%‘@?95 ,} 8oh %E'?é%ai %}% 13N Furthermore, to
the filter water pifiiag tire thdratsaromecdararse cond fiterdéd Vatdepaadiby phssage 23 that

connects a 20 RYFERNGSNUBRIIBR WRHNEHRASIN BT LPHETRES R sria YAl iclo the filtered

water tank 13, antho_ the second fiqli%ed water backflow passage 23, there is connected a fourth valve
24. [0033]The FRHIBAMBAIHIAIRE AHER 49 -is cleaned by a filtration membrane module cleaning
device 25 that \WI03235descTibethan fitteiaidwiagejOp8ding X etindrenafégso firmactdthe filtration
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10 side of the reaction tank 7) and a downstream side (viz., the side
of filtered water tank 13) of the water piping having the
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

15 the first valve 19 to a portion between the filtering/backwash
pump 18 and the second valve 20. To the first filtered water
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

20 portion between the filtering/backwash pump 18 and the first
valve 19 to the filtered water tank 13, and to the second filtered
water backflow passage 23, there is connected a fourth valve 24.
[0033] The filtration membrane module 11 is cleaned by a
filtration membrane module cleaning device 25 that will be

25 described in the following.
[0034] As is seen from Figs. 1 and 2, the filtration membrane
module cleaning device 25 comprises a chemical solution pouring
device 26 that, upon need of cleaning the module, pours a
cleaning chemical solution, such as a sodium hypochlorite

30 solution or the like, into the secondary side of the filtration
membrane module 11, a module casing (or cleaning casing) 27
that receives therein the filtration membrane module 11 and is
able to reserve air for exposing the filtration membrane module



30solution or the like, into the secondary side of the filtration membrane module 11, a module casing
(or cleaning casing) 27 that receives therein the filtration membrane module 11 and is able to reserve
air for exposing the filtration membrane module 12 11 to air and an air feeding device 28 that feeds
the interior of the module casing 27 with air. [0035] T air feeding device 28 functions to serve as the
scrubbing blower 16, and by placing the scrubbing air diffusing 5device 17 at a bottom part of the
module casing 27, air is led into the module casing 27 through an opening formed in the bottom part of

the module casi JO036IT ' ugjQn.pQuk i C ] ical solution
tank 29 that (:orfllr':aj?iriizzs)7 g[i %Ii&#n%ﬁ%&?é%%?o#J%g#gsl?c%g%@g;{o@lﬁsh%[ |Orlt§)§0%‘:i10n or the like,
a chemical solutith feedinte peraS0 24 dMEmiadl solution feeding passage 31 that transfers the

chemical solutipp @987 the chEmeicairsRiwinA daak A2 doBerfilvation sneinbsave Bodrle 11 and a fifth
vaIVt_e 32 that is connected r@ the chi%ﬂcal grci)utiog feFdir_\ 15§a|§s§ e 31. Thaéffesmical solution
feeding passag%%fl? HORne 8§ to tRe ARSEY WhRS B%lﬁ&ea 5[5] 84 %Et h d\'ﬂg at the side of
the filtratiod mediehrimee Ifodtila DOt thepiaret fiffdied WindiLibadtdisoingssage 3s. [@D3MIDhe module
casing 27 is copru¢id 9fcr (BsIAPL e Ug thahis perfAgivRinderipyihe BBeusmentioned
chemical solution and has hermeticity. [0038]The module casing 27 is shaped into an elongate
part of the module’casing™27.
[0036] The chemical solution pouring device 26 comprises a
chemical solution tank 29 that contains a cleaning chemical
10 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
valve 32 that is connected to the chemical solution feeding
15 passage 31. The chemical solution feeding passage 31 is
connected to the filtered water piping at a position upstream (viz.,
at the side of the filtration membrane module 11) of the first
filtered water backflow passage 21.
[0037] The module casing 27 is constructed of a metal or the
20 like that is not easily eroded by the above-mentioned chemical
solution and has hermeticity.
[0038] The module casing 27 is shaped into an elongate
cylindrical structure that is larger in diameter than the filtration
membrane module 11 and longer than the filtration membrane
25 module 11. The module casing 27 contains therein one or plural
filtration membrane modules 11.
[0039] On the module casing 27, there is mounted a
solution/air discharge valve 33.
[0040] The bottom portion of the module casing 27 is opened,
30 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 from the opening by the air feeding device 28
having the solution/air discharge valve 33 kept closed, the air is



cylindrical structure that is larger in diameter than the filtration membrane module 11 and longer than
the filtration membrane 25module 11. The module casing 27 contains therein one or plural filtration
membrane modules 11. [0039]On the module casing 27, there is mounted a solution/air discharge
valve 33. [0040]The bottom portion of the module caking 27 is opened, 30and 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 from the opening by the air feeding device 28 having the solution/air discharge valve 33

ihe casing 27 flom . ing the solution/air discharge vaive :
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surface of the fReitiALakEINGae Moydes filtariRg meiae) casing warsiaadi pi/Ehe, by opening the
solution/air dischespegvalye 3 tihgtainis disahaeIRd SiFoihadsothdeiasingd Fraeemifing the

activated sludgg to tertthe module casing 27 apd nce the interiar of the mod% casing 27 is filled
with the activat %Iﬁ%&g, 9 En’&lﬁ&ﬂ%mf&ﬁﬂ&%& Sctvatly Qﬁdgboaé@ﬁe%?}sfﬁgi Zrior and ioexterior
of the modaile dd3ild7 is adiibiled.bys amesingidhaisdistiengeivaliecB@igs debialds to use a
pressurized air iy el Gl R e She eEG Bl clechasty alyepetirateiRgTRIgYed, both the

discharging speed of air from the module casing 27 and the circulation flow of the activated sludge
between 15 the Rt RNShE HABRFDLEMEMBITQENE 5729 e/imPRIENGBIREThe position
where the solutintériodisthiigernalte 23qa sy i@t s filledevdashathye tbetidaiatt shastigied on the

module casing g7 5&4%?%]%}@@%@@%9&%% F’iﬂg& Epladachatae hiardy sHgh an amount

that the filtration membrane IS not exposed to air reserved in the module casing 27.

[0043]In tAB fol R O6iéh AR 8ueReLRk Rib e @ BRSNS mdMrRRSRIEEIAE (Aaning device
will be describegdisdRanrgiees RidilBatlionisheditratsiva 3iekthemheivinarsel Wierdpnusing device 26

Is closed, the sglgf\i/oen./airfdésgp&[gﬁt\{/ag/{a s%%du%ion/air discharge valves 33 are
employed, both the discharging speed of air from the module
casing 27 and the circulation flow of the activated sludge between

15 the interior and exterior of the module casing 27 can be improved.
[0042] The position where the solution/air discharge valve 33
is provided is not necessarily the lid plate provided on the module
casing 27. However, the valve 33 may be so placed as to
discharge the air by such an amount that the filtration membrane

20 module 11 is not exposed to air reserved in the module casing 27.
[0043] In the following, operation of the above-mentioned
filtration membrane module cleaning device will be described.
Upon need of filtration, the fifth valve 32 of the chemical solution
pouring device 26 is closed, the solution/air discharge valve 33 is

25 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
under filtering water in the reaction tank 7 is filtered by the
filtration membrane module 11 to become filtered water and led

30 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
stopped, the filtering/backwash pump 18 is stopped, the first and



25 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 under filtering
water in the reaction tank 7 is filtered by the filtration membrane module 11 to become filtered water
and led 30 to the filtered water tank 13 and temporafidy reserved therein. [0044]Upon need of cleaning
the filtration membrane module 11 by the on-air cleaning, the air diffusing blower 15 is stopped, the
filtering/backwash pump 18 is stopped, the first and 14 second valves 19 and 20 are closed and the

ering/back 18 s stopped, ¢ econd valves 19 and 2 !
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[0046] If stopping the scrubbing blower 16 is delayed, the
fed air is subjected to a so-called overflow state and thus leaked
15 to the outside of the module casing 27 from the bottom portion of
the casing 27. 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 timing by the scrubbing blower 16 and thus only a
20 simple timer setting is sufficient.
[0047] When, with the interior of the module casing 27 being
filled with air, the condition is so made that the filtration
membrane module 11 is exposed to air, the fifth valve 32 is
opened and the chemical solution feeding pump 30 is operated to
25 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.
[0048] When the cleaning by the chemical solution is finished,
30 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
filtering/backwash pump 18 is operated again. With this, the



[0048]When the cleaning by the chemical solution is finished, 30 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 filtering/backwash pump 18 is operated again.
With this, the 15 filtered water in the filtered water tafk 13 is led through the second filtered water
backflow passage 23 and the first filtered water backflow passage 21 to the filtration membrane
module 11 to clean the module 11 by the filtered water and thus, the 5 chemical solution staying on

the membraneﬁ é?‘é%s\ﬁfag& fer@H%]ngm%g?;eésaéN(% Was Ilﬁlg.]l§ Iéleemlcygﬁlrﬂ Q the cleaning of

the filtration mem rane mo out qu on may be carried
out after the mtéﬁ@@aﬂtrﬁét@rcﬁﬁnwaﬁgrngayhféqméaﬁaagﬁa aanaa@dfsmcﬁg"ét fdr@amg]After the

C|ean'r(‘jg Sf the WH@@@%W@WF@&@%’Q@ Zihﬁf'ﬂ@fM@Q@Ql%@k?@FéﬁﬁWﬁWQ%q33d'5 ] g
opened. Upon ope S0 it aly ir in the ule gasing 27 is discharge
to the outside o hcg%%]dbke ﬁg‘ﬂﬁa‘r}r ﬁ%ﬁq? ﬁ%‘ﬁ%@g} SH0Gon Al lﬁsél’rgt Talve 33, 15 and at
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Upon opening of the solution/air discharge valve 33, air in the
module casing 27 is discharged to the outside of the module
casing 27 through the opened solution/air discharge valve 33,
15 and at the same time, the activated sludge is forced to enter the
module casing 27, and thus, finally, the interior of the module
casing 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
20 blower 17 are 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.
25 (1) With a simple method in which, with a filtration
membrane module kept in @ module casing, 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-air cleaning of the filtration membrane
30 module can be easily carried out as compared with a known
method in which on-air cleaning is made after the activated
sludge is discharged from the reaction tank or after the filtration
membrane module is taken out from the reaction tank.



30 module can be easily carried out as compared with a known method in which on-air cleaning is
made after the activated sludge is discharged from the reaction tank or after the filtration membrane
module is taken out from the reaction tank. 16 (2) The filtration membrane module can be
separately cleaned by on-air cleaning without takingihe filtration membrane module to air. If, in a
known method, on-air cleaning is carried out after the activated sludge is discharged from the reaction
5tank in which a plurality of filtration membrane modules are set, all of the filtration membrane

modules set n the reaclipd A0k RSGPIBE LRI RISRICAHLIANR.IRS STHEequBgesping power of the
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(3) Since the cleaning by chemical solution can be made
15 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
the cleaning by chemical solution can be set high, and thus,
20 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
the module casing for containing the filtration membrane module,

25 the solution/air discharge valve connected to the module casing
and the air source for the valves and thus, the device of the
invention can be constructed at a relatively low cost. Especially,
if @ scrubbing blower is used as the air feeding device that feeds
the module casing with air, the number of parts used is reduced

30 and thus cost reduction is achieved for that. Accordingly, as
compared with a conventional on-air cleaning device, the air
feeding device can be produced at a very low cost. Furthermore,
energy for driving the air feeding device is small.



blower 16 and scrubbing air diffusing device 17 are used as elements of the air feeding device 28 and
the scrubbing air diffusing device 17 is arranged to face the opening of the bottom 5portion of the
module casing 27 for feeding the interior of the module casing 27 with air. However, it is not always
necessary to feed air from the opening of the bottomiportion of the module casing 27. For example, an
arrangement may be employed in which a branched passage (not shown) is connected through a io
switch valve (not shown) to an air feeding passage 34 that connects the scrubbing blower 16 and

scrubbing air diffusing-device, 17, di S | ed to the
module casing @6%1 ?Jed thgI ﬁ]t%lﬁrg o&%ﬁg rr%ﬁ?ﬁc%%%%%ﬁ%ﬂﬁgﬁh?ﬁéoﬁ%%%lﬁ% air, air
feeding to 15th@legibiy andiscsikpirgicdrdiffusipdencdd acd VaRe. ahe leading end of
the branched pagsageeseaf e @ Witk adiReciedlve @8t shavthk Beedeasing and of the branched

passage is connected to a ositjan.of the_ module casing 27. Furthermore, in place of the scrubbing
blower 16, the Qﬁ%ﬂﬁﬁ@%ﬁb}'}%ﬁ; %%%edgé%a%F%e@aﬁé) 8?%%%?&#&%%91 MBdule casing
27 with air S[00FR]Fuethedmthe, Moskiledcasiiedichietbaifdesiing tienatarigroefudeel in place of the
scrubbing blowgs d&aad diiiring PIawel A, Althayalelr e emBedimansthrudidp,25casing 27 is

a lidded cylindrical member, the shape of the module casing 27 is not limited to such lidded cylindrical
Spe. Thatis, tHOTERNIG EATRE WP RETH LGB SRLIEh SRR S HAEdL8RE S onding (0

that of the filtratasimgrbranfomeckaenbile Alinoaghe mythe entbouyedne, entipkbedidtdring and 30
e e e e e e
hollow-fiba meP¥Hit&Re AbKRIENALSO BMblyinpimi iaegirg Bassage 34 that
connects the scrubbing blower 16 and scrubbing air diffusing
device 17, and a leading end of the branched passage is
connected to the module casing 27 to feed the interior of the
module casing 27 with air. In case of feeding air, air feeding to
15 the scrubbing air diffusing device 17 is stopped by the switch
valve. The leading end of the branched passage is equipped with
a check valve (not shown). The leading end of the branched
passage is connected to any position of the module casing 27.
Furthermore, in place of the scrubbing blower 16, the air diffusing
20 blower 15 may be used for feeding air the interior of the module
casing 27 with air.
[0052] Furthermore, if desired, a dedicated air feeding
blower may be used in place of the scrubbing blower 16 and
diffusing blower 15. Although, in the embodiment, the module
25 casing 27 is a lidded cylindrical member, the shape of the module
casing 27 is not limited to such lidded cylindrical type. That is,
the module casing may have a suitable shape, for example a
shape corresponding to that of the filtration membrane module
11. Although, in the embodiment, both the filtering and
30 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



(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 5 membrane, hollow-fiber membrane or
mono tubular membrane. Furthermore, in the aboveimentioned 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 iochemical solution into the
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is received in agRggHiR (AR PANE I8H IR HrnTROMEerIRGIM: A vt A dkeatipie membrane
module kept exposed to air, the.chemical solution is poured into the secondary side.of the filtration
membrane mo E?grb‘ﬁi%nn?g i!?l%?ﬁf@b%éﬂg{ﬁﬁ{ ﬂ%erﬁgad@ﬁ)\ﬁirmﬂg E’l’ﬁﬁé\% side of the
module. Furthemmeb caneihiaclawe fibentiorest e nateidrentoin s kxplidme dnambtra fication
membrane modt{ie:HempgdnGH oA R Blation MesHsaNe MaGHIRERRNEIRIES RS the present

invention are used in a membrane separation treatment system in which poll tio(jwﬂtmﬁter or the like in
m

domestic sewalRSIRR TR P! SLFAMARST et iFHY BIDR YR & then filtered by
a filtration membxatematiduie. aHblweskionf desirdokdhe medidd euatedeivtg ohdtb ot e@ftion may be

di I0R_t ' ' f ' is, added to th
used in amemtef@ﬁq%i%q?ns @g@lggéay%}@@grw@m éeaspﬁgﬁ&#ﬁtq%g 29e8his gdded to the

domestic sewage and strial wastewater t ubject't atter to a

flocculatiolpre€ipRatiea heRkdtHon oM RR s fivraidm ) enbliiedion memrEABenodule. 19
[0053]The presgid diventieatisareltamertepeeanty andsolngsgethnefeienemtbalky a membrane

module of a caging GGG YRS +REPBIAIRESLBRIESN % Weheie in the

filtration membrane module toward the primary side for cleaning
the filtration membrane module, wherein the filtration membrane

15 module is received in a module casing, air is led into the module
casing, 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 the solution to penetrate in
the module toward the primary side of the module. Furthermore,

20 in the above-mentioned embodiment, it is explained that the
filtration membrane module cleaning method and filtration
membrane module cleaning device of the present invention are
used in a membrane separation treatment system in which
pollution matter or the like in domestic sewage and industrial

25 wastewater is treated by biochemical treatment and then filtered
by a filtration membrane module. However, if desired, the
method and device of the 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

30 subject the pollution matter to a flocculation/precipitation
treatment for carrying out the filtration by the filtration
membrane module.



5[0054]1..... raw water 2..... screen tank 3..... coarse screen 4..... flow rate adjusting layer denitration
tank 107..... reaction tank 8return pump 9 sludge taking out valve 10 stirring device 11 filtration
membrane module 1512 filtered water piping 13 filtered water tank 15 diffusing blower (air exposing
blower) 15a.... air diffusing device for air exposure 18scrubbing blower 2017 scrubbing air diffusing
device 18 filtering/backwash pump 19 first valve 20 second valve 21 first filtered water backflow
passage

[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
5 [0054] 1..... raw water
2..... screen tank
3..... coarse screen
4..... flow rate adjusting layer
6..... denitration tank

10 7. reaction tank
8...... return pump
9..... sludge taking out valve

10.... stirring device
11.... filtration membrane module
15 12.... filtered water piping
13..... filtered water tank
15..... diffusing blower (air exposing blower)
15a.... air diffusing device for air exposure
16...... scrubbing blower
20 17..... scrubbing air diffusing device
18...... filtering/backwash pump
19...... first valve
20...... second valve
21..... first filtered water backflow passage
25 22..... third valve
23...... first filtered water backflow
24..... fourth valve
25..... filtration membrane module cleaning device
26...... chemical solution pouring device
30 27..... module casing (cleaning casing)
28..... air feeding device
29...... chemical solution tank
30...... chemical solution feeding tank



2522 third valve 23 first filtered water backflow 24 fourth valve 25 filtration membrane module cleaning
device 26 chemical solution pouring device 3027 module casing (cleaning casing) 28 air feeding
device 29...... chemical solution tank 30...... chemical solution feeding tank 20 31 chemical solution
feeding passage 32 fifth valve 33 solution/air dischagge valve 34 air feeding passage 5 10

31..... chemical solution feeding passage
32..... fifth valve

33..... solution/air discharge valve

34.... air feeding passage

10



21 CLAIMS [Claim 1] A filtration membrane module cleaning method including pouring a cleaning
chemical solution into the secondary 5 side of a filtration membrane 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 clearihg the filtration membrane module, which is
characterized in that the filtration membrane io module is received in a module casing, air is led into
the module casing, and with the filtration membrane module kept exposed to air, the chemical solution
is poured into the secondary side of the filtration e module to cause the solution to penetrate
in the module toward the primary side of the moﬂ%lam 2] A filtration membrane module
cleaning device including a chemical solution pouring device for pouring a chemical solution into the

secondary side[ef|gifit{ratjon N*Fmiaéﬁftﬂﬁmﬁ@%ﬁ*ﬁésﬂﬁﬁmm%ﬁﬁ Hyarfeithiea in a reaction tank,
the chemical soluton beln oured |nt the secor’gaﬂ)( side of t% '}ﬁﬁ ;ﬁn membr ne module by
& Siste

the chemical sdnﬁ GEEE tﬁeeraBiﬁt% LG fIﬁPAH & ﬁ%%%rb Wiich is
characteriZed itsmhet@f mcfdltr@bamn@Sl‘phj\adlajmhdhlfetb%ﬁtlhﬁemlmm&ﬂa@dn Mm@mbrane

module and is iR, pgRSANE AR I SRS i‘&%mﬁﬂ&”ﬂ{@ éﬂ%‘?H'i%@ﬁé‘bﬁJE GRd an air

feeding device is provided which feeds the in erlor ofi?e modulé ¢ ng with E](Eur causing the filtration

membrane modQPRNGE@LSERARE AICRIOR BIARRIARM m&% O WdktiIEGeaning device as
claimed in Claipr2mainigcisid éufthrecldarautetizediltrtatiothand®mimdine casidglegs a bottom portion

that is opened and a“\ﬁﬂ?ﬁhul%"EHBPét&‘EEFf}%tdsuﬁ"Bﬁ%‘ﬂ bl & HitPRRIBraRTETHb I pkate is provided with

a solution/air discharge valv
10 module is received in a module casing, air is led into the module

casing, 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 the solution to penetrate in
the module toward the primary side of the module.

15 [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
chemical solution being poured into the secondary side of the

20 filtration membrane module by the chemical solution pouring
device thereby to clean the filtration membrane module,

which is characterized in that a module casing is provided
which receives therein the filtration membrane module and is
able to reserve air for exposing the filtration membrane module

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

[Claim 3] A filtration membrane module cleaning device as
claimed in Claim 2, which is further characterized in that the

30 module casing has a 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.



22 [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 5claimed in either one of Claims 2 to 4, which is further
characterized in that the air feeding device is constragted to act as a scrubbing blower or an air
diffusing blower. 10

[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

5 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.

10





