1 DESCRI PTI ON HOLLOW YARN FI LM FI LTERI NG APPARATUS TECHNI CAL FI ELD [ 0001]
The present invention relates to a filtration equipnment of hollow fiber

menbrane (i.e hollow yarn 5 filmfiltering apparatus),

whi ch al |l ows nut ual

backwash between hollow fiber filtration nmenbrane nodul es. BACKGROUND ART
(0002) JP-A-9-220446 ; Patent Docunent 11 describes 10 backwash by an
external pressure type hol |l ow fiber nembrane nodul e as a conventi onal
filtration equi pment of hollom/fibsﬁsgﬁfpfﬁﬁﬁ. (0003) [Patent Docunent 1]

J2- A-9- 220446

HOLLOW YARN FILM FILTERING APPARATUS

TECHNICAL FIELD

{0001]

The present invention relates to a filtration

equipment of hollow fiber membrane (i.e. hollow yarn

5 film filtering apparatus), which allows mutual backwash

between hollow fiber filtration membrane modules.

BACKGROUND ART

[0002]

JP-A-9-220446 (Patent Document 1) describes

10 backwash by an external pressure type hollow fiber

membrane module as a conventional filtration equipment

of hollow fiber membrane.

[C003]

[Patent Document 1] JP-A-9-220446
15 [0004]

However, the above described conventional

example requires a wash pump or a backwash tank for

washing off suspended matter or the like adhering to a

hollow fiber filtration membrane, which has a large

20 footprint and increases costs.

[0005]

The present invention is achieved to solve

the above described problem, and has an object to



15[ 0004] However, the above descri bed conventional exanple requires a wash
punp or a backwash tank for washing off suspended matter or the |ike
adhering to a hollow fiber filtration nmenbrane, which has a | arge 20
footprint and increases costs. [0005] The present invention is
achieved to solve the above descri bed problem and has an object to 2
provide a filtration equi prent of holl o# fiber menbrane that elimnates the

df h_pu, h tank f ' ff, d matt
The 11 ke adhoriH 15 & HOTOR TrBer RrPPPati Bh NENErarei T T asRE oF
THE | NVENT! O8 {0008]) sminates tne fiebl! ELAL LoD EAULRREN, of Dodhoyud | ber

menbrane in which raw [iquid is passed throug ow fiI ber nenbrane

imersed in a tgeatimntydanhard rl@ukbkheaeadnacesr dbngek® thes present
invention has a first configuration, including a plurality of hollow fiber

filtration nmemddene mpdid es hallwki chibkirl fiateadischasgeradannel s are
connected to a filtrate di scharge header pipe via on-off valves, the
filtrate discharge header

S DISCLOSURE OF THE INVENTION
[0006]

A filtration equipment of hollow fiber
membrane in which raw liquid i1s passed through a hollow
fiber membrane immersed in a treatment tank and

10 filtered according to the present invention has a first
configuration, including a plurality of hollow fiber
filtration membrane modules in which filtrate discharge
channels are connected to a filtrate discharge header
pipe via on-off valves, the filtrate discharge header

15 pipe is connected to a liquid suction port of a suction
pump, an on-off valve is connected to the filtrate
discharge header pipe connected to a liguid discharge
port of the suction pump, and backwash channels are
connected to a backwash header pipe branched from

20 between the on-off valve of the filtrate discharge
header pipe and the suction pump via on-off valves, and
are communicated with the filtrate discharge channels
upstream of the on-off valves thereof, and on-off
operations of the on-off valves allow mutual backwash

25 Dbetween the plurality of hollow fiber filtration
membrane modules.

[0007]



15 pipe is connected to a liquid suction port of a suction punp, an on-off
valve is connected to the filtrate di scharge header pipe connected to a
liquid discharge port of the suction punp, and backwash channels are
connected to a backwash header pipe branched from 20 between the on-off
valve of the filtrate di scharge header gipe and the suction punp via on-off
val ves, and are communicated with the f¥ltrate di scharge channel s upstream

of the on-off val ves thereof,. d.on-of f operati of. t he -of f val ves
al I ow nutual backwash 2 *E%E%&%%aFﬁS“pFaPéﬁﬁ?§ o&Pﬁ%Wi%ﬁVfﬁﬁnﬁéniItration

menbrane modul gy, [0 Uccording to thehBrEELAEalh oo, €At piEnt, of hol | ow
fi ber menbrane according to the present invention has a second

configurati on,sddsdidiF idjurasuppl, Yy iREAN81 P 0N i deguppl ¢ heeddeat ment tank
and aeration, amount 5 control means increasing an anount of air aeration
by the air supptovimeahsirduheng rebémeutuabnbaskdasér et aveeamddre: pl ural ity of
hol | ow fi ber filtration nenbrane nodules in the first configuration. [0008]
10The filtratiemieqdi piramts hciekSewof Rbepmavibr @hed B ctr i HgPt & he
present invention has a third configuration wherein the aeration anount

control neans FHeridds sVPH YamGaRe GRTAPE 5SBfaRV bR by He it R&IPISPE neans

entirely for LOk BALALLLX, o UM ELBEC A5, [LLE 31 ea ane) modules
modules in the first configuration.
[0008]

10 The filtration equipment of hollow fiber
membrane according to the present invention has a third
configuration wherein the aeration amount control means
increases an amount of air aeration by the air supply
means entirely for the plurality of hollow fiber

15 filtration membrane modules immersed in the treatment
tank in the second configuration.

[0009]
The filtration equipment of hollow fiber
membrane according to the present invention has a

20 fourth configuration wherein the aeration amount
control means increases an amcunt of air aeration by
the air supply means only for a hollow fiber filtration
membrane module during backwash among the plurality of
hollow fiber filtration membrane modules immersed in

25 the treatment tank in the second configuration.

[0010]
The filtration equipment of hollow fiber

membrane according to the present invention has a fifth




The filtration equi pnent of hollow fiber nenbrane according to the present
invention has a 20 fourth configuration wherein the aeration anmount control
means i ncreases an anount of air aeration by the air supply neans only for
a hollow fiber filtration nmenbrane nodul e duri no backwash anong the
plurality of hollow fiber filtration nenbrane nodules imersed in 25 the
treatnent tank in the second conficjuration. [0010] The

filtration equ nt of hollow fi ber menbrane according to the present

i nvention has %égga W¥a§&°80H8F§GFEtFBﬁ ﬁﬁﬁ?%&?P ?ﬁ?%ﬂﬁE%?Q) gnﬂ%ﬁ?“tontrol
nmeans i ncrease [ r for an
area forned beﬁﬁggﬁﬂ% egho%pO%n % g% ?%ﬁg&éﬁbggﬁgﬂw%éﬂﬁgﬂgbring

backwash and g hald aw,5 "a%af EBE&@B' Bew@g@r@m@ Hodue dwdng filtration
anong the plurality of hoI ow fiber filtration nmenbrane nodul es inmersed in

the treatnment fiankduvidnhecg@cend aoahigusating, bd@0dddh Hhkhen fiditeat i on
equi pnent of holl ow fi ber nenbrane according to the present invention has a

si xth configurftieon fligneitnost membmgnaeanguls puoiiged irrathern r eat ment
tank, and the stirring nmeans stirs a liquid in the treatnment tank during
the nmutual backwdsh ts Wé@%@éﬁtwh@fpheiéPWt§i%¢rhE#l%N@WiQﬂﬂmthﬁ%Qﬁw on

menbrane nodules in the first configuratio
modules immersed in the treatment tank in the second

configuration.
(0011)

10 The filtration equipment of hollow fiber
membrane according to the present invention has a sixth
configuration wherein stirring means is provided in the
treatment tank, and the stirring means stirs a liquid
in the treatment tank during the mutual backwash

15 between the plurality of hollow fiber fililtration
membrane modules in the first configuration.

(0012}
With the first configuration of the
filtration equipment of hollow fiber membrane according

20 to the present invention, the on-off operations of the
on-off valves allow the mutual backwash between the
plurality of hollow fiber filtration membrane modules,
thereby eliminating the need for a wash pump or a
backwash tank for washing off suspended matter adhering

25 to a hollow fiber membrane, and reducing the size and
cost of a filtration facility.

[0013]

With the second configuration of the



[0012) Wth the first configuration of the filtration equi pnment of holl ow
fi ber menbrane according 20 to the present invention, the on-off operations
of the en-off valves allow the mutual backwash between the plurality of

hol l ow fi ber filtration nmenbrane nodul es, thereby elimnating the need for
a wash punp or a backwash tank for washing off suspended matter adhering 25
to a hollow fiber nmenbrane, and reducing the size and cost of a filtration

facility. [0013], Wth th d fj ti f th 5 filtratj,

baui premt. of T 1o FiboP RaRgP e Bc ol b ot TeSt HE @ R eHeTon,

durii th t.yal b . i | i

f:JIr![ rngti o(ra]. erre' r%%g%%?‘&%’?ﬁg?éég?i ?1 ?%@éié%%gﬁn%ﬂ%]t %%ﬂvﬁ%g} 5 aeration

anount controlpd®ans, aRk hok-eaaseyt Be rIPUY) Pipal re@enaldiiy to produce an
ascending flowin a treatnent liquid in the treatnment tank, and thus

suspended mat eimbreney eddines anfiekkew fhbefie nErdiainentdurdamg haekwash is
rai sed by the ascending flowto 10 around a liquid level in the treatnent
tank. As a T esiguatitdme aascendcngttbowndees oot immkeeddre tSispended matt er

adhere to a hol | ow fiber nmenbrane during filtration.
of air aeration to produce an ascending flow in a

treatment liquid in the treatment tank, and thus
suspended matter removed from a hollow fiber membrane
during backwash is raised by the ascending flow to

10 around a liquid level in the treatment tank. As a
result, the ascending flow does not make the suspended
matter adhere to a hollow fiber membrane during
filtration.

[0014]

15 With the third configuration of the
filtration equipment of hollow fiber membrane according
to the present invention, the aeration amount control
means can increase the amount of air aeration entirely
for the hollow fiber membrane during backwash and the

20 hollow fiber membrane during filtration, thereby
increasing a washing effect of the hollow fiber
filtration membrane module during backwash and a re-
adhesion preventing effect of suspended matter to the
hollow fiber filtration membrane module during

25 filtration.

[0015]
With the fourth configuration of the

filtration equipment of hollow fiber membrane according



[ 0014] Wth the third configuration of the filtration equi pnent
of hollow fiber nenbrane according to the present invention, the aeration

anount control means can increase the amount of air aeration entirely for

the hol |l ow fi ber nenbrane during backwash and the 20 hol |l ow fi ber nenbrane
during filtration, thereby increasing a washing effect of the hollow fiber
filtration nenbrane nodul e during backwash and a re-adhesi on preventing

ef fect of suspended nmatter tq the hollogéfiber iltrati on nmenbrane nodul e

during 25 filtTatf6h PIUENS] 2 ¥ H8 pr &SEnt=f éﬂfi?ﬁPuT?mf%ﬂﬁﬁﬁ on anount
control means rﬁegéhé nerease 1he amunt, of i Efagiﬂt%QPaE’?{:% $I?Io¥t hol I'ow
uring Wa ow

fi ber nmenbrane ac sh to produce an ascendi ng the hol | ow

fiber filtration. MRODIANG BJIOHk el BYRgHUAShvaTliUEs Shsnendet mat ter

renoved fromthe hollow fiber filtration nmenbrane nodul e during backwash is
retracted by tderastendined lfow thecahoundwt Aebki-qoilt tevedn imediheads eat ment
tank to further produce a descending flow al ong the adjacent hollow 10
fiber filtratirosdusrirhaniegridudkeradtr.i nghizsl, t satpendaddnpt oeucesmmoswir | i ng
flowin the treatnment tank, thereby efficiently increasing a washing effect
of the hol | ow fi®ertits |haldavorf imerbfdAE rp6d60| BeHRERRG Ibtaglkld@scﬁwaﬁaga

re- adhesi on preventing effect of suspended matter to_15 the holl ow fi ber
filtration nem%ﬁéaspfbdkﬁ & TGS PIvt Fgﬁ aﬁgepgeﬁg]f ¥hte et et h

configuration tfetf¥ﬁuid level in the treatment tank to further

produce a descending flow along the adjacent hollow
10 fiber filtration membrane module during filtration and
produce a swirling flow in the treatment tank, thereby
efficiently increasing a washing effect of the hollow
fiber filtration membrane module during backwash and a
re-adhesion preventing effect of suspended matter to
15 the hollow fiber filtration membrane module during
filtration.
[0016]
With the fifth configuration of the
filtration equipment of hollow fiber membrane according
20 to the present invention, the aeration amount control
means can increase the amount of air aeration for the
area formed between the hollow fiber membrane during
backwash and the hollow fiber membrane during
filtration to produce a stable swirling flow, thereby
25 efficiently increasing a washing effect.
[0017]
With the sixth configuration of the

filtration equipment of hollow fiber membrane according



filtration equi pmrent of hollow fiber nmenbrane according 20 to the present

i nvention, the aeration anount control neans can increase the anmount of air
aeration for the area forned between the holl ow fiber nenbrane during
backwash and the hollow fiber nmenbrane during filtration to produce a
stable swirling flow, thereby 25 efficiently increasing a washing effect.
(0017] to the present invention, during the nutual backwash between the

I it f holl fiber filtrati d th
Froatment  ankeo 1T STy TGRS 167 r SOFRASI PRt BUTHt NS TEa hont ¢ ank,

dth th t h I nb d
ggckmagﬁ |seretractedqgﬂpéhgkﬁggggg%?lRggﬁkg glggguffﬁé%%ei%$?rrrﬁgefIg&;ng

does not nake fdiessHspended Jmtitekadheng tRet bechohlow fiber ywirbrane
during filtration. 10 BRI EF DESCRI PTI ON OF THE DRAW NGS (0048

Fig. | A shows smimeindackuaskkthetsweere aiphudaknt yhefthehtmand i bk,
filtration nenbrane nodul es by on-off operations of on-off valves in a
filtration 35 %rqmitmmttlm‘ shaldeowefd bertpenbeanecdf faomextberinal Lpr essur e
type; Fig, 1B shows nutual backwash between a Plurality of

hol | ow fi ber fﬁl%%tm%wl??é}?ordalﬁénﬁo&apéyasp bf- BEFraperdthvms of on-oft
valves in a flltratJonzgk)eqU|annt of hollom/f ber . nP ane of an interna

pressure type; tirring i 92518 SR6WE Enuflsl ShaEkWREh Qﬁﬁ%iiﬁﬁrallty
of hal [ ow fi bﬁﬁat\ﬁé | Bt 0 IRIIRY NG TRAULES BY QN RL T OPELAt + A0S, OF On-Of f

valves in a f ration
nembrane during filtration.

10 BRIEF DESCRIPTION OF THE DRAWINGS
[0048]

Fig. 1A shows mutual backwash between a
plurality of hollow fiber filtration membrane modules
by on-off operations of on-off valves in a filtration

15 equipment of hollow fiber membrane of an external
pressure type;

Fig., 1B shows mutual backwash between a
plurality of hollow fiber filtration membrane modules
by on-off operations of on-off valves in a filtration

20 equipment of hollow fiber membrane of an internal
pressure type;

Fig. 1C shows mutual backwash between a
plurality of hollow fiber filtration membrane modules
by on-off operations of on-off valves in a filtration

25 equipment of hollow fiber membrane in the case of the
immersed membranes;

Fig. 2 shows a configuration including air



25 equi prent of hollow fiber nmenbrane in the case of the inmersed
menbranes; Fig. 2 shows a conflauration including air 8 supply neans for
supplying air during the nutual backwash between the plurality of holl ow
fiber filtration nenbrane nodules in the case of the external. pressure
type; S5Fig. 3 illustrates a configuration for controlling an anmount of air
aeration in the case of the i mersed nehbranes; Fig. 4

illustrates a confbguratio% f or cogtrolling ggrﬁgygﬂéaof air, aeration in

the case or 1CYWHREY e SedreiBPRARLDY 21 w543 st rates a

configurationliégkﬁ%%%t%%%bggg @Heagygpg%?%%a$f_ﬁggé%ﬁ(gagé} t he case of the

i mrer sed nenbranes,. ITustrates con uration controlling an
amount of air @eraliqin hehBgahdSRoh1Lhe; h THRE Seddreibriesx@ng Al 9. 7

illustrates a configuration for stirring inside a treatnment tank in the
case of the i pRIsSeGBIREINES.

5 Fig. 3 illustrates a configuration for
controlling an amount of air aeration in the case of
the immersed membranes;

Fig. 4 illustrates a configuration for
controlling an amount of air aeration in the case of

10 the immersed membranes;

Fig. 5 illustrates a configuration for
controlling an amount of air aeration in the case of
the immersed membranes;

Fig. 6 illustrates a configuration for

15 controlling an amount of air aeration in the case of
the immersed membranes; and

Fig. 7 illustrates a configuration for
stirring inside a treatment tank in the case of the

immersed membranes.

20 BEST MODE FOR CARRYING OUT THE INVENTION
[0018]

An embodiment of a filtration equipment of
hollow fiber membrane according to the present
invention will be described in detail with reference to

25 the drawings. Fig. 1A to Fig. 1C show mutual backwash
between a plurality of hollow fiber filtration membrane

modules by on-off operations of on-off valves of the



20 BEST MODE FOR CARRYI NG OUT THE | NVENTI ON 100181 An enbodi nent
of a filtration equipnment of hollow fiber nmenbrane according to the present
invention will be described in detail with reference to 25 the draw ngs.

Fig. [Ato Fig. 1C show nutual backwash between a plurality of hollow fiber
filtration menbrane nodul es by on-off ogrgrations of on-off valves of the 9
filtration eqU| pnment of hoIIowflber rane, and Fie. | A shows a. case of

an external PrESSULS (PSa\ Fitond ScAN0%1 8, CROEC Ol dih LT Bl Brspsur e

type, and Fig, oWs a € I'merse ranes, ows a 5
configuration jncyding @arseswplax @ﬁee§n£@r peuppl L mg%@ér Edllgl ngs t he

mut ual backwash between the plurality of hoI ow fiber Tiltration nenbrane
modul es in thesiase Dfcde axter nak ephasspressype, tO1Hnd FHg. 1A to Fig.
| C show nutual backwash between a pair of hollow fiber filtration nmenbrane
nodul es 16a anthdwet )a mesenodf fimopesati orsboines; ofifid vl yes? ofhavsid trati on
equi pnent of hollow fiber menbrane 7, Fig. LA shows nutual backwash between
15 menbraned | PT AL tGlonarn NeAUEARal 2pressBPEY t JpRN T FHE HOIIOW Hiber

rentr anes ?ﬁ“}eﬂr&'sc&rﬁfn%is#n’éﬁwwéﬂ BRCRERFE PYRECHR LR ROT] Bhe T BoroE
Tonr anes, i n A CaE Gt a by BRBEC BT IRGLE b 11 Ol rew aves
i mersed in a Eﬁ@aémﬂnatla%es[s%%okype.
(0019]
10 Fig. 1A to Fig. 1C show mutual backwash

between a pair of hollow fiber filtration membrane
modules 16a and 16b by on-off operations of on-off
valves of a filtration equipment of hollow fiber
membrane 7, Fig. 1A shows mutual backwash between

15 membranes in a case of an external pressure type with
hollow fiber membranes housed in a casing, Fig. 1B
shows mutual backwash between membranes in a case of an
internal pressure type with hollow fiber membranes
housed in a casing, and Fig. 1C shows mutual backwash

20 between membranes in a case of immersed membranes with
hollow fiber membranes immersed in a treatment tank.
[0020]

As shown in Fig. 1A, the filtration equipment

of hollow fiber membrane 7 of the external pressure

25 type in which pressure is applied to raw liquid from
outside of the hollow fiber membranes housed in the
casing to cause filtrate to pass inside the hollow

fiber membranes includes a pair of hollow fiber




As shown in Fig. 1A the filtration equi prent of hollow fiber menbrane 7 of
the external pressure 25 type in which pressure is applied to raw liquid
fromoutside of the hollow fiber nmenbranes housed in the casing to cause
filtrate to pass inside the hollow fiber menbranes includes a pair of
hol l ow fiber 10 filtrati on nenbrane nodul es 16a and 16b, in which raw
liquid supply channels 1.0a and 10b arel®onnected to a shared raw |iquid
supply header pipe 8.,.to which raw |liquid,is supplied b n, nshown supply
punp, via on P %ﬁ%%kﬁﬂ\ﬂ§§QQ§n§n@°§H?e?iFk?a?ggd#é%ha} éﬁEﬁghﬂﬁ?% 12a and
12b are connecfgd, 19 & LlLhrat e disghapge i he

£, é:?rl%{ _"c‘i’xafnffl 1820518 i‘pg agﬁg@%&@@d% d

filtrate di scharge hea pi pe as an on-o v and return raw

l'i qui d channel shabay and; 1akjake seppnecheddto gishased:s efnidh naw | iquid 10
header pipe 13 via on-off valves 1.4a and 14b so that on-off operations of
the on-of f val vesaih,iOxupddedldly anduh8habhowuppl wapuhac kwas horbet ween t he
pair of hollow fiber filtration nmenbrane nodul es 16a and 16b. (0021)

15Next, with reflerences daFiegd PR, dpéraciendiethdéide retdmrelmd df t he

nmut ual backwash between the pair of hollow fiber filtration nenbrane

nodul es 16a amtPAekrniane sergesterhéa. arppatedi ALALFRTE rdtSHRIIRer at i on,

th -of f I 9 d t -of f .20 I 16 i ded t
of the 11111 aik S CoHdGe Analfiel ¢ 198=BRa 1 J6P KT HESA9TT FARE ch Sohar go

neader pipe 13,40 2, (4Lt ¢ laving digectl on. (Lhe {19y Sideid Fig. 14

are opened, the raw 1 qui passed fromthe outslde he 1 nsi

(external pressid &l P& ohakibeBl ob Lhenhebhowfiber-qembrangs of the
hol l ow fiber filtration nenbrane nodul es 16a and 16b, with the onh-off

val ves 14al@nchdabdebeiing al3osed, chebrénvhleecki Lisadh@maw®rspariatof the raw
liquid is returned from

on-off operations of the on-off valves 9a, %b, l4a, 1l4b

and 18 allow mutual backwash between the pair of hollow

fiber filtration membrane modules 16a and 1léb.

[0021]

15 Next, with reference to Fig. 1A, operations
of filtration and of the mutual backwash between the
pair of hollow fiber filtration membrane modules 16a
and 16b will be described. First, in a filtration
operation, the on-off valves 9a and 9b and the on-off

20 wvalve 18 provided downstream of the filtrate discharge
channels 12a and 12b in the filtrate discharge header
pipe 11 in a filtrate flowing direction (the right side
in Fig. 1A) are opened, the raw liquid is passed from
the outside to the inside (external pressure type

25 filtration)} of the hollow fiber membranes of the hollow
fiber filtration membrane modules 16a and 16b, with the
on-off valves l4a and 14b being closed, for entire

filtration, or part of the raw liquid is returned from



11 the return raw liquid channels 15a and i Sb via the return raw liquid
header pipe 13 to an unshcwn raw liquid tank, with the on-off valves Na and
14b bei ng opened, for circulation filtration, 5[0022] Next, in

t he nutual backwash operation between the pair of hollow fiber filtration
menbr ane nodul es 16a and 161D, for a backwash operation of the hollow fiber
filtration menbrane nodul e 16a, with tHé 10 on-off val ves 9b and l4a bei ng

opened and t he. oAl Rdes 193, 1000 £5) bel 00y ol goefh, the raw Il uid

is passed fromthe outside to i nsSi xternal pressure type

filtration) ofydie-haldowibiber negalrapepofithes hoh laywddderedi | tration
menbr ane nodul e 16b and 15 filtered, and the filtrate is caused to flow
back to the filiqate tdinscharige ehanpgloiaveivébel hwldaw fabereifrid trati on
menbr ane nodul e 16a and passed fromthe inside to the outside of the holl ow
fi ber menbraneypearadli,sudsperdedudattien adherangono the hol l ow fiber nenbrane
20 is renoved and di scharged to the outside fromthe return raw liquid
channel 1522 vid@44¥d return raw | i quid header pipe 13. [0023] Similarly, for

a backwash operation of the 25 hollow fiber fiLtr%ﬁion menbr ane nodul e 16b,
with the on-of f val ves 95%&nd*45"6el"RG BpeR2a 4md t R Gh-tF val ves 9b,

ilﬁgi ggd (égt gfin%!?“t&%egf%%’e tag."aw Lbavbd kspppseef f1omt g Qutslde to the

modules 16a and 16b, for a backwash operation of the
hollow fiber filtration membrane module l6a, with the

10 on-off valves 9b and 14a being opened and the on-off
valves 9a, 1l4b and 18 being closed, the raw lgiuid is
passed from the outside to the inside (external
pressure type filtration) of the hollow fiber membrane
of the hollow fiber filtration membrane module 16b and

15 filtered, and the filtrate is caused to flow back to
the filtrate discharge channel 12a of the hollow fiber
filtration membrane mocdule 1l6a and passed from the
inside t¢ the outside of the hollow fiber membrane, and
suspended matter adhering to the hollow fiber membrane

20 is removed and discharged to the outside from the
return raw liquid channel 15a via the return raw liquid
header pipe 13.
[0023]

Similarly, for a backwash operation of the

25 hollow fiber filtration membrane module 16b, with the
on-off valves 9a and 14a being opened and the on-off
valves 9b, 14a and 18 being closed, the raw liquid is

passed from the outside to the inside (external



pressure type filtration) of the hollow fiber menbrane of the hollow fiber
filtration nmenbrane nodul e 16a and filtered, and the filtrate is caused to
flow back to the filtrate di scharge channel 12b of the hollow fiber 5
filtrati on menbrane nodul e 16b and passed fromthe inside to the outside of
the hol |l ow fi ber nenbrane, and suspended matter adhering to the holl ow

fi ber menbrane is renpved and di scharged to the outside fromthe return raw

liquid ch | 15b via.th t ) liguid 1 der . pi 00243
0§ channel 1oh vl A0 TELUGATaN | LgULA 10, Igader, pLpe,a. L0003
fib mb fi - At i d
| oo ancer ol o] b Lol AgRaRs apcamdUl g9 462 on

on-oft valve 18; pel g Closednd e 1haweki qdi dalisegupp! Fesy fsamk the raw
liquid supply header pipe 8 to the raw |iquid supply channels 10a and 10b

and passed t hraughfiheraud siidehefrgehehhahkawlPbbef neebhahbsw of i120r t he

hol | ow fi ber filtration nenbrane nodul es 16a and 16le, and suspended nmatter
adheri ng t o5t hél putari gumfeatesinef mokle Lkollkbwefiibpas pedbf aprestle e renoved
and di scharged to the outside fromthe return_raw |jquid channels 15a and

15b via the retuiiie d® Iihfuickirds@er 25 paligy (ébgs)m%@b%%% 39 Fi g.
18, the filtralion equl RIRN,O, fol)oy {08 MRIBaDec /ool Algimiernal
is removed and discharged to the outside from the
return raw liquid channel 15b via the return raw liquid
10 header pipe 13.
[0024]

In a flushing operation for simply washing
outer surfaces of the hollow fiber membranes of the
hollow fiber filtration membrane modules 1l6a and 1léb,

15 with the on-off valves %a, 9b, 1l4a and 14 being opened
and the on-off valve 18 being closed, the raw liquid is
supplied from the raw liquid supply header pipe 8 to
the raw liquid supply channels 10a and 10b and passed
through the outside of the hollow fiber membranes of

20 the hollow fiber filtration membrane modules léa and
16b, and suspended matter adhering to the outer
surfaces of the hollow fiber membranes are removed and
discharged to the outside from the return raw ligquid
channels 15a and 15b via the return raw liquid header

25 pipe 13.

[0025]
As shown in Fig. 1B, the filtration equipment

of hollow fiber membrane 7 of the internal pressure



type in which pressure is applied to raw liquid frominside of the holl ow
fi ber menbranes housed in the casing to cause filtrate to pass outside the
hol | ow fi ber nenbranes is also configured as in Fig 1i so 5 that on-off
operations of on-off valves 9a, 9b, 14a, 14b and 18 all ow nutual backwash
betwesn a pair of hollow fiber filtration nmenbrane nodul es 16a and 16b.
[0026] In Fig. 18, in a filtration operation, the 10 on-off valves 9a. and

9b and the on-off valv %fgrOV|ded downst ea n1of flltrat I%mgrge
channel s 12a &ﬁ&eliﬁ RS0t PEEPREES di 8 chEP he- header™ pipe Tt (T A filtrate

flowng directin4d e bhalhohdh i Ekgm?rh@a@ése RENed i d Rgd aw liquid is

passed fromthe insi e outside (internal pressure type

filtration) ofcdhedheld @yukkber 1meabEangspoisthe: sald owmd ithandd I tration
menbr ane nodul es 18a and 16b, with the on of f val ves 14a and 14b being

cl osed, for emtibea frickhibrahieenisorlpar tonfiyhe=d avs | iquiidy.i SLA etaur ned from
return raw 20 liquid channels 15a and 15b via a return raw |liquid header

pi pe 13 to an tmghemrafdwobegaicdonankf antdff heabreoffavdives 484a and 14b
bei ng opened, for circulation filtration. [0027] Next, in Fig.

IC, in the muthfd %%@ngﬁemappah BREWeash LPRCRET DIPHF! 19w fi ber
(L) ravy on bt ne, o5, 182,200, 168, LT 3y RSB ORSLELIAN of Lhe
[0026]
In Fig. 1B, in a filtration operation, the

10 on-off valves 9a and 9b and the on-off valve 18
provided downstream of filtrate discharge channels 12a
and 12b in a filtrate discharge header pipe 11 in a
filtrate flowing direction (the right side in Fig. 1B)
are opened, the raw liquid is passed from the inside to

15 the outside (internal pressure type filtration) of the
hollow fiber membranes of the hollow fiber filtration
membrane modules 16a and 16b, with the on-off valves
l4a and 14b being closed, for entire filtration, or
part of the raw liquid is returned from return raw

20 liquid channels 15a and 15b via a return raw liquid
header pipe 13 to an unshown raw liquid tank, with the
on-off valves l4a and 14b being opened, for circulation
filtration.
[0027]

25 Next, in Fig. 1C, in the mutual backwash
operation between the pair of hollow fiber filtration
membrane modules 1l6éa and 16b, for a backwash operation

of the hollow fiber filtration membrane module 16a,



with the on-off valves 9b anti 14a being opened and the on-off val ves 9a,
14h and 18 being closed, the raw liquid is passed fromthe inside to the
outside (internal pressure typeration) of the hollow fiber 5 nmenbrane of
the hollow fiber filuratiori nenbrane nodule 16b and filtered, and the
filtrate is caused to flow back to the filtrate discharge channel | 2a of
the hollow fiber filtration menbrane motfl e 16a and passed fromthe outside

to the inside ra nd sus tier
adhering to tth% hﬁhg éétéﬁg g vf?hgneg gg “and 8 %grg% ¥°t he
outside from the set u\;m@gfvda auig %*h%nri%' bL? Vbi‘o% I EhYr Pl AW i quid
header pipe 13. [0028] Simlarly, ack oper ation of

the hol |l ow fi bBiqﬂiiditis’ltpéﬁ}séfﬁfﬂlr&ﬂﬁth@(ilﬂs&dé&ﬁo whthotibgig@a-of f val ves 9a
and 14b bei ng opened and the on-off valves 9b, 14a and IS being cl osed, the

raw liquid is passeddr gmddeniangivge tfdlthetaovhsi dé (hateohabw 20ipEessure
type filtration) of the hollow fiber nenbrane of the hollow fiber
filtration renbeapeaRrddf chedadey ifliberedilandtine fenbrate nedeheised to

fl ow back to ;ﬂg filtrate dlscharge channel 12b of the holl ow fiber
filtration menbPAnR sk A FaSsdd rahet hé 28uBREstaef 19 t he i nsi de

f the holl f d ded tt to the hol
1 ber - monbr ancot ST S B o o o RAROEAT08 PRE"BGEordR PFoiThe return.
raw |iquid Chai%‘]?io E‘pjfky%xa fifletrra‘?:tllérnnlrrfeﬂ%'rQnehﬁggﬁiep!L@§ ARa $EEBSL As

shown in Fig. 10, tration equip
from the outside to the 1n31de of the hollow fiber

10 membrane, and suspended matter adhering to the hollow
fiber membrane is removed and discharged to the outside
from the return raw liquid channel 15a via the return
raw liquid header pipe 13.

[0028]

15 Similarly, for a backwash operation of the
hollow fiber filtration membrane module 16b, with the
on-off valves 9a and 14b being opened and the on-off
valves 9b, 1l4a and 18 being closed, the raw liquid is
passed from the inside to the outside (internal

20 pressure type filtration) of the hollow fiber membrane
of the hollow fiber filtration membrane module 16a and
filtered, and the filtrate is caused to flow back to
the filtrate discharge channel 12b of the hollow fiber
filtration membrane module 16b and passed from the

25 outside to the inside of the hollow fiber membrane, and
suspended matter adhering to the hollow fiber membrane
is removed and discharged to the outside from the

return raw liquid channel 15b via the return raw liquid




of hollow fiber nmenbrane 7 of the imersion type in 5 which bare hol | ow

fi ber menbranes having one closed ends are inmmersed in a treatnent tank 24,
raw liquid in the treatnment tank 24 is sucked fromthe other open ends of
the holl ow fi ber nenbranes by a suction punp 25, passed through the hol | ow
fi ber menbranes and 10 filtered, and tﬁg filtrate is punped up includes a
pair of hollow fiber filtration nmenbra nmodul es 16a, 16b, in which the raw

liquidis suppldgd, ﬁﬁ%et he treatnment tank 24 by an unshown supply punp,
filtrate discharge channels 12a and 12b are connected to a shared filtrate

15 di scharge header pipe 11 via en-off valves 26a and 26b, the filtrate

di scharge header pipe 11 is connected to a |iquid suction port of the
suction punp 25, an on-@fsf shalweiBOFig. coDnechedt iloctdisidn lequatpeeditschar ge
header pipe 11 connected to a liquid discharge port of the 20 sactlon punp
25, backwash cHamedlleowdabgrdmggbrane ¢onhethed e s sHartetPdékwash header
pi pe 27 branched from between the on-off valve 30 of the filtrate di scharge

header pi p¢5 1?% tq’i‘éesﬁ?@tlilSH_ 6gﬁﬁr2’§e$‘}]i’ﬁa%%§ oFVIAd Ve S80S 25b, and
o, comunl st Al 2hablSeh Ll B bR OB GOE L Al A 2D
o e oncf | ) tos e 2 2hace28hcped 80l Ljw iuissh,
16b. [0030] ends of the hollow fiber membranes by a suction pump
25, passed through the hollow fiber membranes and
10 filtered, and the filtrate is pumped up includes a pair
of hollow fiber filtration membrane modules léa, 16b,
in which the raw liquid is supplied into the treatment
tank 24 by an unshown supply pump, filtrate discharge
channels 12a and 12b are connected to a shared filtrate
15 discharge header pipe 11 via on-~off valves 26a and 26b,
the filtrate discharge header pipe 11 is connected to a
liquid suction port of the suction pump 25, an on-off
valve 30 is connected to the filtrate discharge header
pipe 11 connected to a liquid discharge port of the
20 suction pump 25, backwash channels 29a and 2% are
connected to a shared backwash header pipe 27 branched
from between the on-off valve 30 of the filtrate
discharge header pipe 11 and the suction pump 25 via
on-off valves 28a and 28b, and are communicated with
25 the filtrate discharge channels 12a and 12b upstream of
the on-cff valves 26a and 26b thereof so that on-off
operations of the on-off valves 26a, 26b, 28a, 28b and

30 allow mutual backwash between the pair of hollow



Next, wth reference to Fig. 1C, an operation of the nutual backwash
between the pair of hollow fiber 5 filtration nenbrane nodul es 16a and 16b
will be described. First, in a filtration operation, the on-off valves 26a
and 26b and the on-off valve 30 provided downstream of the suction punp 25
in the filtrate discharge header pipe 11 inafiltrate flowing 10 direction
{the right side in Flg IC) are opened 16 he suction pump 25 is driven to

suck the raw | UId n the tre t an t the on-of f val ves
28a and 28b bé%%’ &F%éﬁg pﬁnggal n%ﬂuﬁe st §?ﬁ% #%cwnthe outside to

the inside of db% oIIOM/fiber menbr anes of 15 the hol l ow fiber filtration
menbr ane nodul es 16a and 16b. [0031] Next, in the nutua

backwash operation bet weertthaipai ke@brbptbovsfiber fd) taatdign-aem ane 20
nodul es 16a and 16b, for a backwash operation of the hollow fiber
filtration nmenbf artee modulaé beakwashhbthecen- ofi¢ wal vest 26h land 28eebei ng
opened and the on-off valves 26a, 28b and 30 being closed, the suction punp
25 is driven tﬁikﬁﬁﬁ&ﬂﬂ@emﬁ@WIBMQUNGineﬁeH6$nam%e1@5 w¥lehthrent tank 24, the
raw liquid is passed fromthe Qutside to the inside of the hollom1f|ber
menbrane of tHEHAIRGR f i Berstir| EPadi bhl hehbt ameORRERT oG e Tiltrate

[ dto fl k t th f t 7 disch h 12 f th
ol | ow 11 ber 1914 PG aébARHe2ABdand 168 éﬁﬁoﬁéﬁ%%ﬁv%‘romamea.dﬁs.deeto
t he outsi de of &JH% hpwff%ggrsggggggngngsngss RPa |n?%;ﬁﬁ% adhering to

t he hollom1f|ber rane i s renove di sc t reat ment
tank 24, dlscharge header pipe 11 in a filtrate flowing

10 direction (the right side in Fig. 1C) are opened, the
suction pump 25 is driven to suck the raw liguid stored
in the treatment tank 24 with the on-off valves 28a and
28b being closed, and the raw liquid is passed from the
outside to the inside of the hollow fiber membranes of

15 the hollow fiber filtration membrane modules 16a and
16b.

(0031]
Next, in the mutual backwash operation
between the pair of hollow fiber filtration membrane

20 modules 16a and 16b, for a backwash operation of the
hollow fiber filtration membrane module 16a, with the
on-off valves 26b and 28a being opened and the on-off
valves 26a, 28b and 30 being closed, the suction pump
25 1is driven to suck the raw liquid stored in the

25 treatment tank 24, the raw liquid is passed from the
outside to the inside of the hollow fiber membrane of
the hollow fiber filtration membrane module 16b, the

filtrate is caused to flow back to the filtrate



[ 0032) Simlarly, for a backwash operation of the hollow fiber
filtrati on nenbrane nodul e 16b, with the on-off val ves 26a and 26h being
opened and the on-off 10 val ves 26b, 20a and 30 being cl osed, the suction
punp 25 is driven to suck the raw liquid stored in the treatnent tank 24,
the raw liquid is passed fromthe outside to the inside of the hollow fiber
menbrane of the hollow fiber filtratior’nmenbrane nodul e 16a, the 15

filtrate i to fl back t filt disch ! h | 12b of
(Ltrate is caused Lo i ow bad o Lhe i 1Leal s, diashargs chamel 120 of
to th tsid | i , ! t dheri
(o Lhe outsi deol the Wpld.oy tiber, e ne. c2nd susoanded T Lar, adheri ng

treatment tank,24id0033lkne hollow Fibkd némSPONS, ah&XAMYE g t he

filtration equi pmrent of hollow fiber nenbrane 7 of the external pressure
filtration typetdescradhediabore whehhoefekentige2mdmbfarge A rdmvowdd ch air
supply branch pipes 19a and 19b branched froman air supply header pipe 19
that is air5supp Wimsdms ofeor isgppkiengrasatmeut i penimiddal backwash bet ween a
pair of hollow fiber filtration menbrane nodul es 16a and 16b comuni cate
with raw |iqui@%¥dply channels 10a and 10b via on-off val ves 31a and 31b.

The mutual backwash OpeE&%hRgr §t gg ghgackwash operation of the

hollow fiber filtration membrane module 16b, with the
on-off valves 26a and 28b being opened and the on-off
10 valves 26b, 28a and 30 being closed, the suction pump
25 is driven to suck the raw liquid stored in the
treatment tank 24, the raw liquid is passed from the
outside to the inside of the hollow fiber membrane of
the hollow fiber filtration membrane module 16a, the
15 filtrate is caused to flow back to the filtrate
discharge channel 12b of the hollow fiber filtration
membrane module 16b and passed from the inside to the
outside of the hollow fiber membrane, and suspended
matter adhering to the hollow fiber membrane is removed
20 and discharged into the treatment tank 24.
[0033]

Fig. 2 shows an example of the filtration
equipment of hollow fiber membrane 7 of the external
pressure filtration type described above with reference

25 to Fig. 1A, in which air supply branch pipes 19%9a and
19b branched from an air supply header pipe 19 that is
air supply means for supplying air during mutual

backwash between a pair of hollow fiber filtration



hol |l ow fiber filtration nmenbrane nodul es 16a and 16b is 5 as descri bed
above with reference to Fig. |A and during backwash of each of the holl ow
fiber filtration nenbrane nodul es 16a and 16b, the on-off valves 3la and
31b corresponding to the hollow fiber filtration nenbrane nodul es 16a and
16b can be opened as 10 appropriate for a backwash operation by air
bubbl i ng, [0034] In the abol® described enbodi nent, the pair of

hol | fiber filtration, mb 16 d 16b ref t
prurality of GROURETS TGN MiBerots ‘PPl CPARRONCTERYSHo Houl 6g & hat
d filt \ Lty O f
Fi T rati on menby &hS rodti e L5 B8 Bathaaehadr bn st ol o E R BT of ol 1 ow

fiber filtration mbrang Mgy escléa 8adkh8hnabserhPLbH U BRSOt Be
plurality of 20 groups of hollow fiber filtration nmenbrane nodul es

connected to sigparad ef hreadari lpipes onbesndesnthroliol owLéa beid fids ragi on
menbr ane nodul es connected to a shared header pipe, [0035] 25Wth the above
descri bed confaguretdoriedutaonet ivd thor redruahcontof Figpetat i @md of the
on-of f valves allow the nmutual backwash between the pair of_ hollow fiber
filtrati on nmerfBiamy fedliesied gs¢hies, theghollow fiber filtration

membrane modules 16a and 16b, the on-off valves 3la and
31b corresponding to the hollow fiber filtration
membrane modules 16a and 16b can be opened as

10 appropriate for a backwash operation by air bubbling.
[0034]

In the above described embodiment, the pair
of hollow fiber filtration membrane modules l6a and 16b
refer to one or a plurality of groups of hollow fiber

15 filtration membrane modules that produce filtrate for
backwash, and one or a plurality of groups of
filtration membrane modules to be backwashed, in a
pair. The éair of hollow fiber filtration membrane
modules 16a and 16b also include one or a plurality of

20 groups of hollow fiber filtration membrane modules
connected to separate header pipes, besides the hollow
fiber filtration membrane modules connected to a shared
header pipe.

[0035]

25 With the above described configuration,
automatic or manual on-off operations of the on-off
valves allow the mutual backwash between the pair of

hollow fiber filtration membrane modules 16a and 1l6b,



thereby elimnating the need for a wash punp or a backwash tank for washing
of f suspended matter adhering to the hollow fiber nenbranes, and reducing
the size and cost of a filtration. facility. 5[0036] Al so, the
air supply pipe that is the air supply nmeans supplies air during the nutual
backwash between the pair of hollow fiber filtration nmenbrane nodnl.es 16a
and 16b, thereby shaking the hollow fi B& 10 menbranes to increase a

washi ng effect. [0037] Next, another configuration of a filtration
equi pment  of ﬁd]qxcfg?}? iedélmlﬁé‘ﬁﬂrn&négﬁceﬁ?ﬂi ?gﬁjrt% Y3 fre%e it ithvention wil |

be described wt ference LQS. t SAE: as in

t he above des?%?%%%&%hﬁ%ﬁﬁhgn? &?PEEBQ 8gﬁogggp%§&%%e saﬁ%pre erence
nureral's, and desgld pidiaRs, Fheeeohebkhnbs, omhdt 86hud ihd hirke anbadi nent,  as
shown in Figs. 3 to 6, air supply pipes 41, 42 and 43 are provided that are

20 air supply dreansdiavumeg aenath@noapeacnyst¢le, 42a and 43a placed at the
bottomin a treatnent tank 24, and an aeration anount control portion 44 is
provi ded that [&3dration amount control means for increasing or decreasing
an anount of air aeration by the air supply 25 pipes 41, 42 and 43 that are
the air supply neans dufiifg mitgakibackrast bepocerata bF ufhd i3l of hol | ow

fiber filtration nenbrane nmodul.es 16a and et jmmersed jn the treatnent
tank 24 as destiibed MH58\Fe SHPPH 1e803f &1 BPEARE t1° ﬁFﬁFU?JC%aI%g’EISf‘F&r ease of

the amount of between the pair of hollow fiber filtration membrane
modules 16a and 16b, thereby shaking the hollow fiber
10 membranes to increase a washing effect.
[0037]

Next, another configuration of a filtration
equipment of hollow fiber membrane according to the
present invention will be described with reference to

15 Figs. 3 to 6. The same components as in the above
described embodiment will be denoted by the same
reference numerals, and descriptions thereof will be
omitted. In this embodiment, as shown in Figs. 3 to 6,
air supply pipes 41, 42 and 43 are provided that are

20 air supply means having aeration openings 4la, 42a and
43a placed at the bottom in a treatment tank 24, and an
aeration amount control portion 44 is provided that is
aeration amount control means for increasing or
decreasing an amount of air aeration by the air supply

25 pipes 41, 42 and 43 that are the air supply means
during mutual backwash between a plurality of hollow
fiber filtration membrane modules 16a and 16b immersed

in the treatment tank 24 as described above with



air aeration is preferable, because it increases a washing effect of the

hol | ow fi ber filtration nenbrane nodul e and a re-adhesi on preventing effect

of suspended 5 matter to the hollow fiber filtration nmenbrane nodul e.

[ 0038] As shown in rig, 3, the aeration anpunt control section

44 in the enbodi ment can performcontrol to increase the amount of air

aeration by the 10 air supply pipes 41,2842 and 43 that are the air supply

nmeans entirely for the plurality of I 1w fiber filtration nmenbrane

nodul es 16a anﬁe%ff)eri1 trosefglq'n ]t(‘ﬁe &%@a Hgﬁ?aﬁﬁni?fzﬁ},[‘eﬁ’&?uﬁt s‘?\%ws control

to increase anggpount.of aiyr gﬁ'aﬁt%r%'ﬂ)ll%y the . aiL %p%%r Lpes 41 and 15 42
it bér Fi i’ ures

provi ded bel ow the holl ow fi tration nenbrane no 6a and 16b,

[ 0039] washiﬁ@téfﬁ&@:thﬁﬁmﬂ@éﬂﬂer@iB@BfEQMEQ&&Q&m hdesAagration
amount control section 44 that is the aeration 20 anount control nmeans

i ncreases the mowit 0fd ai rraeididsdpnepirieehy ihgr earbot | o3v § i Hesnd@arbr ane
during backwash and a holl ow fi ber nenbrane during filtration, thereby

i ncreasi ng a washign tef fidot hofl lidwe fidlkelrowifikbet ibnl heabiane meodube nodul e
during backwash (hollow 25 fiber filtration nmenbrane nodule 16b in Figs, 3
and 4) and a r 69 sion preventing effect of suspended matter to the

hol | ow fi ber filtration _nenbrane .nodul e urng filtration (hollow fiber
filtration menbrane noddt% SPEY™ iR Eitgs. °3 SR8 25T2F 60201 AShown i nt he

aeration amunlontrol section 44 in the embodiment can perform
control to increase the amount of air aeration by the
10 air supply pipes 41, 42 and 43 that are the air supply
means entirely for the plurality of hollow fiber
filtration membrane modules 1l6a and 16b immersed in the
treatment tank 24. Fig. 4 shows control to increase an
amount of air aeration by the air supply pipes 41 and
15 42 provided below the hollow fiber filtration membrane
modules 1l6a and 1éb.
[0039]
With the above described configuration, the
aeration amount control section 44 that is the aeration
20 amount control means increases the amount of air
aeration entirely for a hollow fiber membrane during
backwash and a hollow fiber membrane during filtration,
thereby increasing a washing effect of the hollow fiber
filtration membrane module during backwash (hollow
25 fiber filtration membrane module 16b in Figs. 3 and 4)
and a re-adhesion preventing effect of suspended matter
to the hollow fiber filtration membrane module during

filtration (hollow fiber filtration membrane module 1l6a



control section 44 in the enbodi nent can also perform5 control to increase
an anount of air aeration by the air supply pipe 42 that is the air supply
means only for the hollow fiber filtration menbrane nodul e during backwash
(hollow fiber filtration nenbrane nodules 16b in Fig. 5) in the plurality
of hollow fiber filtration 10 nmenbrane dul es 16a and 16b i mersed in the
treatnent tank 24* [0041] th the above descri bed
configuration,iﬁhpﬁggfagiéy&1@ﬁqunt control section 44 that is the aeration
15 anmount control ans can increase the anount of air aeration only for

t he hol |l ow fi bepomepbrane during backwash to produce an ascending flow 46
for the hollow fiber filtration nenbrane nodul e during backwash (hol | ow
fiber filtration nmenbrarfes midire it6lriign Bi,gth20abyat Tbsamsuspended matter
renoved fromthe hollow fiber filtration nenbrane nodul e during backwash
(hol I ow fiber ¢PhE¥aliactnenbréhe mddiel embébliimgnEi gab) alsoreerfcted by the
ascending flow 46 to around a liquid level in the treatment tank 24 to
further 25 prodetleral descelthisiFs IdwaaPuaitord ehE adratent vl tosv fi ber

filtrati b l e durjng filtration (hollow fiber filtrati
rentbr ane nodul -4 68 N R GE ) g 45t JAUCES A1SWPFPPRY TPOW T Lhe

reatrent tanks 2 @2 dher et el iGhently Lnereasing gouestl ag. sffect of

the hollow fiber filtration nenbrané nmodule during

filtration menbsang dPAUHL AP dibeFird1t2ht2BH AchBraHBERLANL DL VNI NG
effect of suspended matter
in Fig. 5) in the plurality of hollow fiber filtration

10 membrane modules 16a and 16b immersed in the treatment

tank 24.
[0041]

With the above described configuration, the
aeration amount control section 44 that is the aeration

15 amount control means can increase the amount of air
aeration only for the hollow fiber membrane during
backwash to produce an ascending flow 46 for the hollow
fiber filtration membrane module during backwash
(hollow fiber filtration membrane module 16b in Fig.

20 5). Thus, suspended matter removed from the hollow
fiber filtration membrane module during backwash
(hollow fiber filtration membrane module 16b in Fig. 5)
is retracted by the ascending flow 46 to around a
liquid level in the treatment tank 24 to further

25 produce a descending flow 47 along the adjacent hollow
fiber filtration membrane module during filtration
(hollow fiber filtration membrane module 16a in Fig. S)

and produce a swirling flow in the treatment tank 24,



5to the hollow fiber filtration nenbrane nodule during filtration (hollow
fiber filtration nenbrane nodule 16a. in Fig. 5). L0042] As shown in Fid.

6, the aeration amount 10 control section 44 in the enbodi nent can al so
performcontrol to increase an anount of air aeration by the air supply
pipe 43 that is the air supply neans for an internedi ate area 45 forned

bet ween the hollom/fiber fiItration merdr ane nodul e during backmash (hal | ow

15 fi ber flltr nf%ﬁﬁ duLes 16b.in Fi ﬁ %ﬁ@ he hol | ﬁﬁy fiber
filtration ne %?%ﬁﬁ Hg HPFFEREET N ( of $C% 9% rHS on
menbr ane nodul JOQA,a IF| 6 @ k | é (ﬁp}%gdv gﬁ[
. . LW £ f P
filtration nenbrane nnéﬂi . a%§ﬁ§n1 gm?ngegs%%a?n t tr ne%} t ank
24. [0043] (hollow fwbteJ} tﬂqt@aexendﬁéﬁﬁwﬁg ROBMLIOU AL i AN, ride @eration
anmount control section 44 that is the aeration anmount control means can
increase the amun ref-aaihesi%nagtateanihgrethect ndberaeshbadiddnmea 4 f or med
between a hol |l ow fi ber nenbrane during backwash and a holl ow fi ber nenbrane
during filt¥yattiornhe hrldducdibest dblerswniohi ngnibtave ndwdrlebydwefirici ent |y
i ncreasing a washin E0044]
filtration (hollow fiber filtration membrane module 16a
in Fig. 5).
[0042)]
As shown in Fig. 6, the aeration amount
10 control section 44 in the embodiment can also perform
control to increase an amount of air aeration by the
air supply pipe 43 that is the air supply means for an
intermediate area 45 formed between the hollow fiber
filtration membrane module during backwash (hollow
15 fiber filtration membrane modules 16b in Fig. 6) and
the hollow fiber filtration membrane module during
filtration (hollow fiber filtration membrane modules
l6a in Fig. 6) in the plurality of hollow fiber
filtration membrane modules 16a and 16b immersed in the
20 treatment tank 24.
[0043]

With the above described configuration, the
aeration amount control section 44 that is the aeration
amount control means can increase the amount of air

25 aeration for the intermediate area 45 formed between a
hollow fiber membrane during backwash and a hollow

fiber membrane during filtration to produce a stable

swirling flow, thereby efficiently increasing a washing



Wth the above described configurations, during the nutual backwash between
the plurality of 5 hollow fiber filtration nmenbrane nodul es 16a and 16b
imersed in the treatnment tank 24, the aeration anount control section 44
that is the aeration anobunt control neans can increase the anmount of air
aeration to produce the ascending flow 46 in a treatnment liquid in 10
treatment tank 24. Thus, suspended mat t2% renoved fromthe hollow fiber
menbr ane durln%ffackmash is retra by the ascending flow 46 to around a
[iquid |evel treatnment tank 24 and does not adhere to the fiber
menbr ane durln 54Atrat|on 15[ 0045] Next, a further configuration of a
filtration equi pment of hollow fiber menbrane according to the present

invention will be descripgd, WH Jigfes %%%%r&eeﬁl gonzlglbstissws conponent s
as in the above described 20 enbodi nent w | denot éd by the’ sane

reference nUWBdﬁi:SngaﬂdedﬁﬂﬁIathldaQikSJatslhelb%QWeWM khbepontéledy &p this
enbodi nent as shown in Fib. 7, a stirrer 48 that is stirring neans is
provi ded at >t hieobbew ofledér & itlreattnent reaikadd, maddlas| Lai éndnlébe
treatnment tank 25 21 is ad by the stirrer: 48 during nutual backwash
bet ween a pl ur HIMeySed Hol thsv Fridsdmenit] €aaki 84, mehbr apsakboul @sousa and

16b, 0016
[ ] control section 44 that is the aeration amount control

means can increase the amount of air aeration to
produce the ascending flow 46 in a treatment liquid in

10 treatment tank 24. Thus, suspended matter removed from
the hollow fiber membrane during backwash is retracted
by the ascending flow 46 to around a liquid level in
the treatment tank 24 and does not adhere to the hollow
fiber membrane during filtration.

15 [0045]

Next, a further configuration of a filtration
equipment of hollow fiber membrane according to the
present invention will be described with reference to
Fig. 7. The same components as in the above described

20 embodiment will be denoted by the same reference
numerals, and descriptions thereof will be omitted. 1In
this embodiment, as shown in Fig. 7, a stirrer 48 that
is stirring means is provided at the bottom of a
treatment tank 24, and a liquid in the treatment tank

25 24 1is stirred by the stirrer 48 during mutual backwash
between a plurality of hollow fiber filtration membrane
modules lé6a and 16b.

[C0486]



24 Wth the above described configuration, the liquid in the
treatnent tank 24 is stirred by the stirrer 48 during the nmutual backwash
between the plurality of hollow fiber filtration nenbrane nodules 5 16a and
16b imrersed in the treatnent tank 249 and thus suspended matter renoved
froma hollow fiber menbrane during backwash is retracted by a stirring

fl ow and does not adhere to a hollow fider nmenbrane during filtration, 10

| NDUSTRI AL APPLI CABI LI TY_[Q047] The present .[nvention nmay be applied to a
filtration equi pment of Wﬁﬁ%(ﬁgﬁiQRﬂJ%ﬂgﬁﬁFéﬁ eghSPngFﬁﬁ thﬁ?uagh%ackmash

B e A DRI e e R B T
stirrer 48 during the mutual backwash between the
plurality of hollow fiber filtration membrane modules

5 16a and 16b immersed in the treatment tank 24, and thus
suspended matter removed from a hollow fiber membrane
during backwash is retracted by a stirring flow and
does not adhere to a hollow fiber membrane during

filtration.

10 INDUSTRIAL APPLICABILITY
[0047]
The present invention may be applied to a
filtration equipment of hollow fiber membrane that
allows mutual backwash between hollow fiber filtration

15 membrane modules.

DESCRIPTION OF REFERENCE NUMERALS

[0049]

7 filtration equipment of hollow fiber membrane
8 raw liquid supply header pipe

9a, 9% on~off wvalve

10a, 10b raw liquid supply channel

11 filtrate discharge header pipe
12a, 12b filtrate discharge channel

13 return raw ligquid header pipe
l4a, 1l4b on-off valve

15a, 15b return raw liquid channel



8taw liquid supply header pipe 9a, 9hon-off valve [0a, 10b raw |iquid
supply channel 11filtrate di scharge header pipe |12a, 12h filtrate di scharge
channel 13return raw |iquid header pipe 14a, 14b on-off valve 15a, 15b
return raw liquid channel 16a, 16b hallow fiber filtration nenbrane nodul e
on-oft valve 19air supply header pipe 19a 19b air supply branch pipe

24t reat ment tank

l6a, 16b hollow fiber filtration membrane module
18 on~off valve

19 air supply header pipe
19a, 19 air supply branch pipe
24 treatment tank

25 suction purmp

26a, 26b on-off valve

27 backwash header pipe
28a, 28b on-off wvalve

29%a, 29 backwash channel

30 on-off valve

3la, 31b on-off valve

41 to 43 air supply pipe

4la to 43a aeration opening

44 aeration amount control section
45 intermediate area

46 ascending flow

47 descending flow

48 stirrer



25suction punp 26a, 26b an-off valve 27backwash header pipe on-off valve
on-of f valve 31a, 31b an-off valve 41 to 43 air supply

backwash

pi pe 4la to 43a aeration opening 44aeration anmount control section
I ntermedi at e area 46ascendi ng 47descending flow 48stirrer 26

26

CLAIMS

1. A filtration equipment of hollow fiber membrane
in which raw liquid is passed through a hollow fiber membrane
immersed in a treatment tank and filtered, comprising

a plurality of hollow fiber filtration membrane
modules (l6a, 16b) inwhich filtrate discharge channels (12a,
12b) are connected to a filtrate discharge head pipe (11)
via on~-off valves (26a, 26b), the filtrate discharge header
pipe (11) is connected to a liquid suction port of a suction
pump (25), an on-off valve (30) is connected to the filtrate
discharge header pipe (11) connected to a liquid discharge
port of the suction pump (25), and backwash channels (2%a,
29b) are connected to a backwash header pipe (27) branched
from between the on-off valve (30) of the filtrate discharge
header pipe and the suction pump (25) via on-off valves (28a,
28b), and are communicated with the filtrate discharge

channels (12a, 12b) upstream of the on-off valves (26a, 26b)



Cl114P. 11,15 Atrail, on equi pnent of hollow fiber nmenbrane in which raw
liquid is passed through a. hollow fiber nenbrane imersed in a treatnent
tank. and filtered, conprising a plurality of hollow fiber
filtration menbrane nodul es (16:a; 16b) in which filtrate di scharge
channel s (12a, 12b) are connected to a filtrate di scharge head pipe (11)
via on-of f valves (26a, 26b), the filtrate di scharge header pipe (11) is
connected to a liquid suction port of a suction punp (25), an on-off valve
(30) is connected to the filtrate di scharge header pipe (11) connected to a
liquid discharge port of the suction punp (25), and backwash channel s (29a,
29b) are connected to a backwash header pipe (27) branched from between the
on-of f valve (B0)c0f, the ol bpat e dirschar gee haadarr phpecandddie osugtion
punmp (25) via on ...off valves (28a, 28b), and are. comrunicated with the
filtrate di scpaaf sspchannel)sallamnutdh) Hypsiaeamoivddietbadfifravdlcyes (26a,
26b) thereof, on off operations of the on-off valves (26a, 26b, 28a, 28id
and 30) al | owofrubodloKkifibeokwWashrbei weeanentthe s moaluiley; of hol | ow fi ber
filtration. nenbrane nodul es; air supplvineans provided in the treatnment
tank.; and aetarueRLamnmts esavEerdngansef bredHiaaspig an
anmount of air aeration by the air supply neans during the nmutual backwash
bet ween t he pPH?aIity of hollow fiber filtrationmeathrane nodul es (16a,
16b), wherein the aeration_ . anmount cqugg{rgfans in%%Qafﬁéré%%% t of air

. . ra Q a un mneans
aeration by the air supﬁ?y ans for an area forned between e hol'l ow

fiper filtratLop, gends afe qRodleoh oot dWiNg.bae kRS ah A mpdhaw f aber
filtration menbrane nmodule (I6a urfng filtration anong the plurality of
hol I ow fiber fikhsatierrieMr anewedulies | gnBrsed j not hedineat nemMert ank-
filtration membrane modules (1l6a, 16b), wherein the aeration
amount control means increases an amount of air aeration by
the air supply means for an area formed between the hollow
fiber filtration membrane module (16b) during backwash and
a hollow fiber filtration membrane module (1l6a) during

filtration among the plurality of hollow fiber filtration

membrane modules immersed in the treatment tank.



