1 DESCRI PTI ON HOLLOW YARN FI LM FI LTERI NG APPARATUS
TECHNI CAL FI ELD [0001] The present invention rel ates
to a filtration equipnment of hollow fiber nenbrane
(i.e. hollowyarn 5 filmfiltering apparatus), which
al l ows nutual backwash betwgen hol |l ow fi ber
filtration nmenbrane nodul es. BACKGROUND ART [0002]
JP- A-9-220446 (Patent DocsreItrThondescribes 10
backwash by an external pressure type hollow fiber
menbr ane notRilIEOWASY BRI oNYent FDIWBERING t ABPARATBHUI prent
of hollow fiber nenbrane. [0003] |[Patent Docunent 1]
JP- A-9- 220446 15 [0004] However, the above descri bed
conventional exanple requires a wash punp or a
backwash tank for washing off suspended matter or the
like adherin% to a hollow fiber filtration menbrane,
whirERTNASAE FAFEGE 20 footprint and increases costs.
Ogggb he present invention is achieved to solve the
déscri bed problem and has an object to 2

provide a filtration e U|pnent of hoII M/flber
menbr ane thgg epfﬁﬁﬁgte§DWﬁgtﬁégﬂIF%fﬁé FSvash hug Gration

a Qﬁﬁ%ﬁﬁéﬁt of heollow fiber membrane (i.e. hollow yvarn
5 film filtering apparatus), which allows mutual backwash

between hollcow 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 eguipment
of hollow fiber membrane.

[0003]
[Fatent Document 1} JP-A-9-220446
15 [0004]

However, the above described conventicnal
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
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tank for washing off suspended matter or the |ike
adhering to a hollow fiber filtration nenbrane. 5

DI SCLOSURE OF THE I NVENTION [0006] A filtration

equi pnent of hollow fiber nenbrane in which raw
liquid is passed through a hallow fiber nmenbrane
imrersed in a treatnent tank and 10 filtered according

t o pirder iRl se i litheaitdrore digioneerit st hSOIEW GE I8¢ I Oflembrane
including a plurality of hollow fiber filtration
menbrane iiodwaess nhshireded ifdr at evalils ghangeor channekBash
are connected to a filtrate discharge header pipe via
onteifk Valrvesshtimg fiflft atspatidochargetdeatertids ilpe

is connected to a |liquid suction port of a suction
puAphegdngntef o V@iMew  ideinddtldd atol athangnbbrang e

di scharge header pipe connected to a |iquid discharge

port of the suction punp, and backwash channels are

d back h head b hed f 20
bo IS e o otV ARVE I he 1 It rate. di schar ge

36% glpe and the suction punp via on-off val ves,
gﬁ communi cated with the filtrate discharge

channel s upst 193l st O;aflealves, df1eleof o ap

on-of f operations o valVes'd om1nu ua

baﬁ%ﬁ%%ﬁn%51%e%W§%% E%%‘ l%ﬁﬂk{OOO aéggd #ﬁﬁ hollow

filtration nbr ane nodu 3 The fi ation
eqlflll%@nheﬁfc)r%%e' QWirdeirRely ey adl%aaﬁzﬁé}{td'ﬂ%li Qrtde

present invention has a second configuration,

i neliudenrgdaibccodpphny *RAR%e present invention has a first
configuration, including a plurality of hollow fiber
filtration membrane mocdules in which filtrate discharge
channels are connected to a filtrate discharge header
pipe via on-coff valves, the filtrate discharge header
pipe is connected to a liquid suction port of a suction
pump, an on-off wvalve is connected to the filtrate
discharge header pipe connected to a liquid discharge
port of the suction pump, and backwash channels are
connected to a backwash header pipe branched from
between the on-off valve of the filtrate discharge
header pipe and the suction pump via on-off wvalves, and
are communicated with the filtrate discharge channels
upstream of the on-off wvalves therecf, and on-off
operations of the on-off valves allow mutual backwash
between the plurality of hollow fiber filtration

membrane modules.

[0007]



o

provided in the treatnent tank and aeration anmount 5
control neans increasing an anount of air aeration by
the air supply neans during the nutual backwash
between the plurality of hollow fiber filtration
menbrane nodules in the firsg configuration. [0008]
10 The filtration equi pnment of hollow fiber nenbrane
accor di ng t o Thee farlesertiidmweniimpetasof AhiTéew fiber
configuration wherein the aeration anount contro

e &ssbriamer easey dmarmunthefpras seraeriat veamt byn thes air
supply neans entirely for the plurality of holl ow

fi Becors aantrigiirert imenbriard urbidg esl i npsky heanhe
treatment tank in the second configuration. [0009]
Th@rp"ﬂlfileéﬂt iidn tEGuitHfSHMeSTt Habowd berratemrameunt
accor to t he present, invention has a 20 fourth

cofPh _&P %ﬁ%%rﬁ%w%%tqwmta%ﬁ$mtlon by
o e e S
mm@MaWmem%g%wwqm

ber {7 ati-on menbrane odules
2ombhg1LECARMRAL ARl Ddhe Geeonf i gurat i on.
[0010] The filtration equipnent o ol  ow fi ber
nemboaeq according to the present invention has a
fifth 4 configuration wherein the aeration anount

10control nmeanghei FENEASLS odN RFMWlerdf & hASra! i Oy
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the air supply nmeans for an area fornmed between the
homkowrbhbetccording to the present invention has a third

configuration wherein the aeration amount control means
increases an amount of alr aeration by the air supply
means entirely for the plurality of hollow fiber
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
fourth configuration wherein the aeration amount
control means increases an amount 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
the treatment tank in the second configuration.
[0010]

The filtration equipment of hollow fiber

membrane according to the present invention has a fifth



(4

[trati on menbrane nodul e duri ng backwash and a

[low 5 fiber filtration nenbrane nodul e during

[tration anong the plurality of hollow fiber

filtration menbrane nodules imersed in the treatnent
tank in the second configurgtion. [0011] 10 The
filtration equipnment of hollow fiber nenbrane

ac cndiRE i it WHasen dHY ed N dRSaro g Xtdontrol means
configuration wherein stirring neans is provided in

t h@ nctrieealen®eiin talGntandk taier sid rad igh eanshetals supply
liquid in the treatnment tank during the nutua

baokaash £t ket weera tivernmddirtd tiveeroft Hol halw éw beitber
filtration menbrane nodules in the first

codfilgumedtiioon men@Er® mwdwla bifinstbavifdgurand on opllow
the filtration equipnment of hollow fiber nenbrane
acEdr@irng 1120 atd arh éepesse naflel i inhef bHipgtion
operations of the on-off_ valves allow the nutual

ball\wash thét Rt alid Y ful@ ity ot 1ol ¥ defon membrane

AT R TS P

of f ended tter adhering 25 to a hollow fiber
neﬁgigigPr%%&oEgducing the size and cost of a

filygatihon facility. [0013] Wth the second
220551 g . , .
configuration of the 5 filtration equipnent of holl ow

fi
ho
fi

10f i ber menbr ane,A¢3aRHNG orf NGRS HE HAVER | Ofber

is

20

25

during the mutual backwash between the plurality of
hohkewrknkeadddrdialyd @b 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
between the plurality of hollow fiber filtration
membrane mecdules in the first configuration.

[0012]

With the first configuration of the
filtration equipment of hollow fiber membrane according
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
to a hollow fiber membrane, and reducing the size and
cost of a filtration facility.

[C013]

With the second configuration of the



menbrane nodules imersed in the treatnent tank, the 5
aeration anount control neans can increase the anount
of air aeration to produce an ascending flowin a
treatnment liquid in the treatnment tank, and thus
suspended natter renmoved from a hollow fiber nenbrane
duri ng backwash is raised by the ascending flowto 10

ar@dﬂ@r&ﬂﬂdmﬂééd%?ﬁﬁnﬂlbﬂfﬁbﬂﬂdﬁﬂfﬁﬁgrtﬁﬁmbrfﬁeaaccording
result, the ascending flow does not nake the suspended
matbethadperacne dnveldtaw:d,i kRrr imemytanendilia Nbackwash
filtration. [0014] 15 Wth the third configuration of

t hbetiviektr &hieop leguilprmnto fothdidldvove Fhidaerf inendor tainen
according to the present invention, the aeration
anBeRbreost redulesangnesadcredde ttheeatmant tofnki rthe
aeration entirely for the hollow fiber nenbrane

SduPPhG tBRBK RESK Pan F A& A0 MESINOWT BErChfst difte amount
during.filtrati,on, thereb i ncreasi ng a washi ng,

of PECEL1 2ERE HOM & BRBEINCT A7t PRGSO SRshtr e Tl o
during,backwash and.a re- adhesi on preventing, effect
ofE§88688853@ﬁ§Fﬁ§r1Pot$ﬁé%ﬁﬁﬁaqﬁﬁéﬂﬁﬁﬁi¢i% atiHh

me dyl ri fidtratiaon. 0QL W t
thgg%ggﬁggacgﬁ F%&rgg%gﬁéo ﬁﬁi@ |?¥?§fﬁb%é§ﬁﬁ;ﬁﬁé&rame

of 4ok hgWohiRGE SR @"3%5%‘&0%{)?@?1% %ﬁcte(?lrﬁeigl Snirleo%?rllo

! nvent | on, t he aeration _am)un c_ont ro can
10i ngreasa hheigueunt «okjaiih aekat R te fihk thes 4

hol | ow fi ber nmenbrane during backwash to produce an
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



n

ascending flow for the hollow fiber filtration
menbrane 5 nodul e during backwash. Thus, suspended
matter renoved fromthe hollow fiber filtration
menbrane nodul e during backwash is retracted by the
ascending flow to around thegliquid level in the
treatnment tank to further produce a descending flow
al erg trhe pdjsagenti haddtowl0 dfhdefefatisat hpsurenbsatecl
nodul e during filtration and produce a swirling flow
I nnicle o reat Nerdrdaam, tHdharmehynt ebf i €l enddyat honeasingfor
a washing effect of the hollow fiber filtration
e rerea e lau | e leur inrgnidpaeoienasde amgl lackeasllhesi pnoduce an
preventing effect of suspended matter to 15 the hol | ow
f i pecemdincatiiloy faibride hodubw dibengtittrataen onembrane
[0016] Wth the fifth configuration of the filtration
eqicpveRt I G IRAF i aset- BneSHERDF W Hgnappef oremoved
th resent _i nvention, the aeratjon anmount contr ol ,
o RO SR R e T o TrL O 1SR SRR SR ¢ hduring
area forned .between the hallqw fiber nmbrane durin
b SRTEER And 3 & TS0 Rber Srehbraie ti § hg Lo around
filtrati, . r.odu el I i y
25Lttcfalfe f ilcl [ nlhoyl %lv%glr g&s ?Cgl;et gtbév\egas%rg etP e]{‘:tegv f%%ﬁﬁ/%?
Wb&oﬁ%%es'axkﬁs%ﬂdi%%ﬂd‘w forld1e hd 'é%ﬂé% holl?]w

e e

equi pnent of hollow fiber rane according 7 tot

10Pr es@Rtr ifVen:itadn Qi Hhendiilual g backyesin « Pet WeeNand

the plurality of hollow fiber filtration ~ nmenbrane
Mo gutoes demie ssAad liihd 8 dw eaf rid ddemdie 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

20

25

filtration.
[0016]

With the fifth 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 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
efficiently increasing a washing effect.

(00171}
With the sixth configuration of the

filtration equipment of hollow fiber membrane according



o

stirring means stirs the liquid in the treatnent tank,
5 and thus the suspended natter renoved fromthe

holl ow fiber nenbrane during backwash is retracted by
a stirring flow As a result, the stirring fl ow does
not nmake the suspended mattef adhere to the holl ow
fiber nmenbrane during filtration. 10 BRI EF

DESCRItAH @Y FentHE RRAWNGS  §0043) 8. mdfushOMEckwash
nmut ual backwash between a plurality of hollow fiber

fi [dertatdeon trenplanes Inody | €5 hdyl @n- pflfe pet at 9050 0T
on-off valves in a filtration 15 equi pnent of hol |l ow

fi pembrers amslwfeanrendsrerdl in priessureatmyeet €agk, | Bhe
shows nutual backwash between a plurality of holl ow

fi B&R OhynG &€aers renirand sodideisd by tome of featment tank,

operations of on-off valves in a filtration 20
eq@PPmEAt Soft Hfo | EweMdRst Rt aneiveth fremrpa¢ hollow

ressure type; Fi 1C shows nutual backwash between a
ol AP R JHPIAR ol b ATHTHE | b Hebt G nbt A es
by on-of.f operations of on-aoff valves in a filtration
oY ST AR I6P o od AL et 11 T L Gfes not
th i .S - Fig. sho configuratign
R SR B0 ach IO, e B AL

t hg et uale d%%ﬁ%ﬂa%q#gﬁkﬂﬁﬁﬂhthe plurality of holl ow

fiber filtration nmenbrane nodules in the case of the
external pressure type;

10 BRIEF DESCRIPTICN 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

20

25

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
equipment of hollow fiber membrane of an internal
pressure type;

Fig. 1C shows mutual backwash between a
plurality of hollow fiber filtration membrane mocdules
by on-off operations of on-off valves in a filtration
equipment of hollow fiber membrane in the case of the
immersed membranes;

Fig. 2 shows a configuration including air




5 Fig. 3 illustrates a configuration for controlling
an anmount of air aeration in the case of the i mersed

menbranes; Fig. 4 illustrates a configuration for
controlling an anount of air aeration in the case of
10 the imersed nmenmbranes; Figg. 5 illustrates a

configuration for <controlling an anount of air
aegappqg m@ alnRRe eAs & Rip1Lihgy IJMEraad e angs;udi 9.

6 illustrates a configuration for 15 controlling an
anmpubkwalkhabk taekat ittie igldhe icaseNfholhes | famssed
menbranes; and Fig. 7 illustrates a configuration for
st fidicmg tiins demd rianeatmeht]l dsank itthd e sasef ofhd hexternal
i mer sed nenbranes. 20 BEST MODE FOR CARRYI NG OQUT THE

| N\WERFEOKe EQDE3] An enbodi ment of a filtration

equi prent of _hol |l ow fiber menbrane according to the
Spresent i nvéAgi-oR villlluspeadescd e figwataion vieh
reference_to 25 the drawings. Fig. 1A to Fi 1C show
nuEGRFRALRRES AT BEXNEEN oafgﬁ'lllfr zﬂelrtasﬁ%ﬁn Hat | fGg of
f|| ration megbr nodul es by on-off operations of

L8ft WHEVEE % ¢G9S tration equi prrent of hol | ow

f b nb and 1A sha a .case

_elxtgng}a p::g§gr eqty %sﬁrgate%BaW:ChO&fc i ca(@)lcsleorbffor

! ”ESEE%ElE&ﬁ%S%e a&%ra%g %rfda e]r%t %}B of
i mrer sed nmenbr anes |gura |on

101 Nnehudi Rfle@isbdS HRRLY sARANS for SUDplylng
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 illiustrates a configuration for
stirring inside a treatment tank in the case of the

immersed membranes.

20 BEST MODE FOR CARRYING OQUT 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
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air during the nmutual backwash between the plurality

of hollow fiber filtration nenbrane nodules in the

case of the external pressure type. [0019] 10 Fig.

1A to Fig. 1C show nutual backwash between a pair of

hol l ow fiber filtration nmenbr@ane nodul es 16a and | 6b

by on-of f operations of on-off valves of a filtration
equiigrentt iefn kaid ipmdritbesf hehbsaneiber Fhgnbidnshosad Fig.
nmut ual backwash between 15 nenbranes in a case of an

extlér mdlowsr essurse tgfpeamidited ]l quwrés dere neybe anBsg. 1B
housed in a casing, Fig. 1B shows nutual backwash
bettheeir Ferdmsenesf ian dricayenaf presswertepe preasdureg. 1C
type with hollow fiber nenbranes housed in a casing,

and Mg, a1 Ceifowd MARMEH Sesh GRS bet el drendr alheds a
in a case of |[imersed menbranes with holl ow fiber ,

me PGS G G IR RT St inetHPR BhKieaPode epplying
shown in Fig. LA the filtratio i prent_. of hol |

Froer e ot BAShvaah FRAEERE maf i birs ity of
whi e re | l,i.e jquid fro o] i de

of Iht% Eel IEB)EfloIﬁ'blsi%v(\aﬁff i%el ?&%eﬂr%boglahgesﬂ%uﬁsée g#ﬁgcﬂﬂt%senl% aé;}%%gg o of
ca faol t ass-d NS the hollow fiber

ToDe Crre feA ke e T on 1 bor 16

filfppatgjon menbrane nodul es 16a and 16b, in which raw
liquid supply channels 10a and 10b are connected to a

1oshared raw | irgy.d 13URR) Frikpader dHde mditd0l ibH Slbwd S
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liquid is supplied by an unshown supply punp, via on 5
of bevakeas a9@adnd c3b hdlilldw atigreth Stiliayge: irammehisr diza

modules 1l6a and 16b by cn-off operations of on-off
valves of a filtration equipment of heollow fiber
membrane 7, Fig. 1A shows mutual backwash between
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
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
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




and 12b are connected to a shared filtrate di scharge
header pipe 11, the filtrate di scharge header pipe 11
has an on-off valve 18, and return raw |liquid channels
15a and 15b are connected to a shared return raw

l'iquid 10 header pipe 13 viajgn-off val ves 14a and 14b
so that on-off operations of the on-off valves 9a,
9bfil4aatidéh nanthrihelrdomw el usda hackvwesh, bet weeich heaw
pair of hollow fiber filtration nenbrane nodul es 16a
anditehd [s0@2l]ly ctarMexits Mid hnefEiente: toomgetdd to a
operations of filtration and of the nutual backwash
betshWeard haw gdiquist svaidlow Hedybar fpipe & i oo membeaneaw
nodul es 16a and 16b will be described. First, in a

fi LEARcon S Gy@Pdtiosh Pyt e oMGTIWIY o WRTsL 10 2D TRl gm@n@n—
the on-off 20 val ve 18 provi ded downstream of th

fi Phral’@ diescigr §&@< chanrfel s ke é?ﬂoscﬂ'%‘;‘JT qh@nels 12a

fil di_ sch ad 1 t

1 R 3R AR g B mrga i Grnarae
I d d,.f id

?E@ggﬁﬂsfdg%péiﬁelr'n%w EAstie Sﬁeydplesr Frdd B He 11

F‘t QOl 'nOW ok;f%r v@ﬁ%r %es t&et%é%w f zﬂﬁt%echannels

rati on nmenbrané no ules

onlgfaf avdl vep L4a andnkih Leing £ a Qe 8 IFE 1iquid

filtration, or part of the raM/Iqu| I's returned fro
1011lnekBerr pthten 13awilal @wi-G fEhainNeles hom andh 151, W drhe:
return raw [iquid header pipe 13 to an unshown raw
| i gui-d fifabke raittibnishe forhef forvalfifes a4 arh 14y being, 14b
opened, for circulation filtration. 5 [0022]
and 18 allow mutual backwash between the pair of hollow

[ &)

fiber filtration membrane modules 1l6a and 16b.
[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 1l6a
and 1éb will be described. First, in a filtration
operation, the on-off valves %a 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 l16a and 16b, with the
on-off valves 14a and 14b being closed, for entire

filtration, or part of the raw liquid is returned from




Next, in the nutual backwash operation between the
pair of hollow fiber filtration nmenbrane nodul es 16a
and 16b, for a backwash operation of the hollow fiber
filtration nenbrane nodule 16a, with the 10 on-off
val ves 9b and 14a bei ng openged and the on-off val ves
9a, 14b and 18 being closed, the raw lqiuid is passed
f r amet hretourtrsirdey tld guhied idisdrdes (Xt B4 nabd  PHlessid ethe
type filtration) of the hollow fiber nenbrane of the
holtedwrin rew flillguiat ihesdeentrigre IWhdu earl 6nsinolvil Sraw
filtered, and the filtrate is caused to flow back to
t hé IRick @ kdi iy gdecimnmed £ T2l ois tHea hord ol i lbeing
filtration menbrane nodul e 16a and passed fromthe
|n§P&@e@o e SiEsHde tden Hel HdlatoWw 4 ber nenbr ane,

ﬂﬁ gégpended matter adhering to the hollow fiber

P 20 i s renoved and discharged to the outside

fromthe return ram;ll 15a .via the return
raw | iquid NeAder *p &él t[”(fglz%aﬁvfﬁﬁké\rcf% 1 e
ba oper.a f filt

%Ié%%%n ek %) %%b%f I’Eﬁ_]lcﬁﬁ fﬁ%éro :Ll a[tldljg Iﬁearﬁ dpélne

menbrane no ves 9a an

14%@@1@@ q@%n%%dari%bt hefoqn daofﬂaclecfeal%eso 914%1 and 48

bei ng cl osed, the raw | i qui passed fromt

Ouh&&d%wtqlb@% NS tiH eldidrald MRS YRRith the

filtration) of the hollow fiber nmenbrane of the
10hobhewftfi barn vkisl thatainen 1Meneaney mpdHel oa antk on-of £

filtered, and the filtrate is caused to flow back to

t hgaflvetr &te didechargéd schaimel cl2zeaf, tire hadw ovgfuteeris

5 filtration menbrane nodul e 16b and passed fromthe

passed from the outside to the inside (external

U‘I

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 module 16a and passed from the
inside to the outside of the hollow fiber membrane, and
suspended matter adhering to the hollow fiber membrane
20 1is removed and discharged to the outside from the
return raw ligquid channel 15%a 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 1l4a being opened and the on-off

valves 9%9b, 14a and 18 being closed, the raw ligquid is

passed from the outside to the inside (external




inside to the outside of the hollow fiber nenbrane,

and suspended matter adhering to the hollow fiber
menbrane is renoved and di scharged to the outside
fromthe return raw Iiquid channel 15b via the return
raw liquid 10 header pipe 135 [0024] In a flushing
operation for sinply washing outer surfaces of the
holdrew sideert ypeniridnesa oo heo £ hiothé oo L1 ber fibktr akinbRane
menbr ane nodul es 16a and 16b, 15 with the on-off
valafes Ha ha@b owl 4@ send 1141 teed oo pesrstor aaadmbtiel enl 6&f and
val ve 18 being closed, the raw liquid is supplied

fr drhlttiserachw dridquitee siliplpl se e atlercpiped 8t of LoWebaaw to
l'iquid supply channels 10a and 10b and passed throu%h

t héheutlsilderagte thies Ht 1%y Fhaere hekdh apestloe Polipe fiber

hol |l ow fi ber filtrati on nenbrane nodul es 16a and 16b,

5an§lsll}srﬁéﬁa>é“d neftianadiFi Ry 19 tard raesed shiFpmcklae

S.f M d S e eoafhe%}ﬁatrfﬁ%ff%‘f f’?"‘?‘émﬁ?f&ﬁ?’ae' and
5 15 t
25 B f3e A 1 il A onar P refRene
QU Pl ) "%%%L e Ane Jelidbeciohera

pressure 13 type I'n pressure 1s applied to raw

|1 quieh Ay @y 110 0@ Q,fhatrﬂ?elholﬂkQV\’rlfé befe MEODE ARCSaw 11quid
housed in the casing to cause filtrate to pass

100Uhslade it R eolillow fiber menbranes is al so configured

as in Fig. 1A so 5 that on-off operations of on-off
valivee49a, 9b, 14a,

In a flushing operation for simply washing
outer surfaces of the hollow fiber membranes of the

hollow fiber filtration membrane modules 16a and 16b,

15 with the on-off wvalves 9%a, %9b, 1l4a and 14 being opened

and the on-off valve 18 being closed, the raw liguid 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 16a and

25

16b, and suspended matter adhering to the outer
surfaces of the hcllow fiber membranes are removed and
discharged to the outside from the return raw liquid
channels 15a and 15b via the return raw liquid header
pipe 13.
[0025]

As shown in Fig. 1B, the filtration equipment

of hollow fiber membrane 7 of the internal pressure



14b and 18 al |l ow nut ual backwash between a pair of
holl ow fi ber filtration nmenbrane nodul es 16a and 16b.
[0026] In Fig. 1B, in a filtration operation, the 10
on-of f valves 9a and 9b and the on-off valve 18

provi ded downstream of filtrage di scharge channels 12a
and 12b in a filtrate discharge header pipe 11 in a

fiktypat enf hévichg ptigsetirieon  tdpp rieghtt Sidey imdigd 48m
are opened, the raw liquid is passed fromthe Inside

t oib5itkee oduttsied @ ollilrtwe riidle rpmesdinan dsy feodsdd riat | g
of the hollow fiber nenbranes of the hollow fiber
fikcesangofio wamsearde liodtlee - ol s s dbuliBhi dean tthre thhel low
on-of f valves 14a and 14b being closed, for entire

fi Fepati sgmbganesarits 6fl sche ondwdurid R S diiF nek SO
fromreturn raw 20 liquid channels 15a and 15b via
reFUﬁﬁ PENCILTq PG T Shdaddr i P& PFh & %%VQﬁuﬁﬁwaWGWQ a,
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E ? 16b for a backwash operation of the holl ow
er filtration menbrane nodule 16a, 14 wth the

on-of f va vespoliand 14a bekngsapened AN ddie c i ofine

val ves 9a, 14b and 18 being close the raw liquid Is

10passedrkr oamiBe basizde 199 bhe eWSide of(d Rarralisg
pressure type filtration) of the hollow fiber 5

mepboatdeal dbheshekkhawdffi Fan thialtler atiiseharydraitnels 12a
nngggeIZb 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
14a 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 1l4a and 14k being opened, for circulaticn
filtration.
[0027]
25 Next, in Fig. 1C, in the mutual backwash
operation between the pair of hollow fiber filtration

membrane modules 16a and 16b, for a backwash operation

of the hollow fiber filtration membrane module 16a,



16b and filtered, and the filtrate is caused to flow

back to the filtrate di scharge channel 12a of the
holl ow fi ber filtration nmenbrane nodul e 16a and passed
fromthe outside to the inside of the hollow fiber 10
menbr ane, and suspended mattgry adhering to the holl ow

fi ber nmenbrane is renoved and di scharged to the

outvsiitde tHe am-+def red Lves raw dhqui dacbanngl opbaeMi and the
the return raw liquid header pipe 13. [0028 15

Si min-axrfif vdlores Backivis hampet &t boingf cibsedhothewraw
fiber filtration nenbrane nodule 16b, with the on-off
valhiggligh ighdasedef rem openethande t he bheobfitsvdeves

9b,, 14a and 18 being closed, the raw liquid is passed

f r oY s iIRIE S0 Kehet YRR st HEt X2 i@ hatf 2bherkesupe fiber
type filtrati q? of the hol|ow fiber nenbrane of the
oSBT B 1 11t 19 orP e #h et Wbt b1 B emarane module
filtered, the filtrate is_caused to fl ow back to

the |FfF%%§gﬂﬁeéﬁgrjgl H§H%é¢l 67 theCHOTFOW Fi bePw
filtratiqn . dule. 16b and passe omthe 25
outbtsalc%te t?')o § gtﬁlﬁ%;eraa{epeoféjtsn%h%%ﬁ 0 ?rilrbeef L%‘?Tb?]zgn%l?e

angho13usPengded. matter, & rﬂ%}%)a%ééé%n{?%é‘ﬁhée%% is%?e passed

menbrane s renoved and di s

fr @volthe her @hutisn deAWd it dphannel s 150 wian the £atarn
raw liquid 15 header pipe 13. [0029] As shown in Fig.

101Cmetrbe ahiel, t aald @ spRidEERMat tQfr RRIHoM {d bes R Nty
7 of the imrersion type in 5 which bare hollow fi ber
nefhbamne siefdriamg dre renesed 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 cperation 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, anhd
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



ends are imersed in a treatment tank 24, raw liquid
in the treatnment tank 24 is sucked fromthe other
open ends of the hollow fiber nmenbranes by a suction
punp 25, passed through the hollow fiber nenbranes
and 10 filtered, and the filigate is punped up
includes a pair of hollow fiber filtration nmenbrane
nodekesrlpapelBl3. in which the raw liquid is supplied
into the treatnent tank 24 by an unshown supply punp,
fill0Pakd di scharge channels 12a and 12b are connected
to a shared filtrate 15 di scharge header pipe 11 via
on- of f val ve$s2620aiid 1766719 t HE f iUhe aftiel i acirir geguipment
header pipe 11 is connected to a Iqu|d suction port
fOFh80§&€W|5ﬁbﬁﬁm§?2?r@ﬂ?(ﬂ1Qﬁft & alE G type in

f||t te di schar e ader
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filtrate discharge channels 12a and 12b upstream of

t hesonpakkevaknesudba tard ndh dhefierfr s@ndiainon-aid

operatlons of the on-off valves 26a, 26b, 28a, 28b and
1030falkewea it uakd haekwash rhetenden dugdaRivp dfindlaldeww alGair

fiber filtration nmenbrane nodul es 16a and 16b. [0030]

Next, hwilflhwr éfibeende lttaakiign IEmkararepercatileas 1dfat Hesb,

nmut ual backwash between the pair of hollow fiber 5

fi knrahiich mbebrame ligdules s1Gapgdd etblintid Ithse treatment

wl

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 Z26éb,
the filtrate discharge header pipe 11 is connected to a
liguid 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 2%a 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-off 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
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described. First, in a filtration operation, the on-

of f -val ves 26a and 26b and the on-off valve 30

provi ded downstream of the suction punp 25 in the
filtrate discharge header pipe 11 in a filtrate

flowng 10 direction (the right side in Fig. 1C) are
opened, the suction punp 25 is driven to suck the raw

| i ddibe rstfdrledratinr hertbeaterenidi bak Pda vatd 16.

on-of f val ves 28a and 28b being closed, and the raw

| i J@iOBGils passed fromthe outside to the inside of

the holl ow fi ber nenbranes of 15 the hol |l ow fi ber
filtrati on m¥etaneidduledse g antd HBh. JO03A} MNesration
in the nmutual backwash operation between the pair of
hoPifolwlel Bert uEl degtiaPindifirsmfd o mriur eaf 1sal beig fiber
16 for .a backwash operation of the hoJlow fiber
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fi btikaharge %@%@%@&qﬁé QW Racks t0 tthedd ATl End 7
a

di schar ge "channel of the hollow fiber filtration
nmeabrage iobdyl-ecla giid sparsad firiQm tihe il dgbdred heche

out si de of the hollow fiber nmenbrane, and suspended

matuet iadhenimpg 260 itsheldialdnowd idierk e rane liisquid stored

renoved 5 and di scharged into the treatnment tank 24.
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
the hollow fiber filtration membrane modules 16a and
16b.
[0031]

Next, in the mutual backwash operation
between the pair of hollow fiber filtration membrane
modules 16a and 16b, for a backwash operation of the
hollow fiber filtration membrane module l6a, 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 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 16b, the

filtrate is caused to flow back to the filtrate



[0032] Simlarly, for a backwash operation of the
holl ow fiber filtration nmenbrane nodule 16b, with the
on-of f val ves 26a and 28b bei ng opened and the on-off
10 val ves 26b, 28a and 30 being closed, the suction
punp 25 is driven to suck the raw liquid stored in
the treatnent tank 24, the raw liquid is passed from
t helisetlagigde drarirke 118 der afhd heo b ofi e befiltration
menbrane of the hollow fiber filtration nmenbrane
o then ref, ntoar 165 Ifdd tarat eodssahuesh tichd | Dws baektd othe
the filtrate discharge channel 12b of the holl ow
fi oot sidet et itdve  hedrimvarfel brepd ulesnliGin ean da p ssesh ¢ maean
the inside to the outside of the hollow fiber
meRBILARE, aghe sishémdddie rmltlaw ddiay Meertlorane hwl rewved
fiber nenbrane is renoved 20 and di scharged into the
t r 880nERE hafgesh intpddy tHeptmendh i ard exanpl e of
he[ fi Izér ation equi prent of hollow fiber nmenbrane 7
of PRd%dxt ernal pressure filtration type described

b ith ref.er. 25 Fig.  lLA_in whi '
upply. br anch 1 g8S o ita * Fots AASHE Kt 11 Dl s 5 11
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supplying air during nutual a etween a pair
of chablrewyhilRels hidat :3ld oKLy "F@}'Qﬁﬁ}ﬁe&%& &%he Oh-of £
ang 16b cor?rruniscatea v?/ith raw eIll qui d supply channg(%‘s ©
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backwash operation between the hollow fiber
fibkerasi arivembraneurkduhes rkoa 1arghikbsticrdd aisn the
descri bed above with reference to Fig. 1A, and
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 l1l6a, 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 1%a 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



during backwash of each of the hollow fiber filtration
menbr ane nodul es 16a and 16b, the on-off val ves 3la

and 31b corresponding to the hollow fiber filtration
menbr ane nodul es 16a and 16b can be opened as 10
appropriate for a backwash opgration by air bubbling.
[0034] In the above descri bed enbodi nent, the pair of
holmeo fare mddu Taati@n dmdbl 6 ecombuh eSaléawapd 160

refer to one or a plurality of groups of hollow fiber

15 lfijdutirdats ugrp Ine niiraanres hodub @ satdhat OlprodaicenfoEfrabhéves
for backwash, and one or a plurality of groups of

fi IStleatansh Jenbr ditee modulal hac bea Packmeshedoni between the
pair. The pair of hollow fiber filtration nmenbrane .
nodi@eS" dd ad fHe- % sleen degrikfea vnanedubepl Leal apg ofb is
20 groups of hollow fiber filtration nenbrane nodul es

corfiffe ST TP FAt% Hedtiere 1 TCe beli s t He: harflow
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d ' fi t, , t t.i I - of
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backRSly BELURE PP R Ofo k) QAL per, 1141 gt on

menbr ane and 16b, eby el1m nating

t h@eh@ed nleOmRINRSh TBEIMR AR B5b Ragkwas i anky f 94

washi ng off suspended matter adhering to the hollow
10f I bepropritareForand YLAUGE I e Z6h 3P LOSBuIhl fng.
filtration facility. 5 [0036]
(00347

531

In the above described embodiment, the pair
of hollow fiber filtration membrane modules 16a 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 16b,



Al so, the air supply pipe that is the air supply
means supplies air during the nutual backwash between
the pair of hollow fiber filtration nmenbrane nodul es
16a and 16b, thereby shaking the hollow fiber 10
menbranes to increase a washigg effect. [0037] Next,
anot her configuration of a filtration equipnment of

holthewebiybes iemitang ageontiay tér thevadt e5@fib or a
invention will be described with reference to 15 Figs.

3 bachwabhe tsarke foonparsmirsy asf i sudyesraday ana tescradiedring
enbodi nrent will be denoted by the sanme reference

nurer &he, hadd cdedobiept iremndrerssofavd | tediecimgh thedsize

In this enbodi nent, as shown in Figs. 3 to 6, air

supply cpispestar 4 taind i43 dracipkigwi ded that are 20

air _supply neans having aeration openings 4la, 42a and
543508ﬁ§ded at the bottomin a treatnment tank 24, and

an aeration _agnount control portion 44 is provi

d
that 15 aer &itgh SRGLML OOHERNY RAHR HEFL | Hier G5 TF
cusry oRegheee P 1Ts Bi A i Wit Sl
i es ht i e
ol ucch 5a8 Bt as S0 AROFR Mol defiane

| MiBLSeds hBat Bed rz%%t,ﬂ%g{efe%% 185 Jaset imdlcﬂgoyfoer

wth 20 reference to Fig. 1C~ The I ncrease of t

10anpeibrahesaith ARIHIaQR isS Wil ARl e hecause it
increases a washing effect of the hollow fiber

fil[opatziion nmenbrane nodul e and a re-adhesion
preventing effect of suspended 5 natter to the holl ow
fiber filtratiean, rembtiree rodiflieuration 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



[0038] As shown in Fig. 3, the aeration anmount

control section 44 in the enbodi nent can perform

control to increase the anount of air aeration by the

10 air supply pipes 41, 42 and 43 that are the air

supply neans entirely for tag plurality of hollow

fiber filtration nmenbrane nodul es 16a and 16b

| ey Seckriae tthe Fig eat@entTh@nkndAea bk Jof4t BBOMBOUNt of
control to increase an anount of air aeration by the

ai raisupptna tpiqesi @ prate AAb U2, phovided bel omctbgses a
holl ow fi ber filtration nmenbrane nodules 16a and 16b.

[ 00=3gih i e fifRctabol et lbedorl bed £omér gfit At ranjohh@embrane
aeratjon anmount control section 44 that is the

aef@dwe 2@ ahoifmadmriol pervent oy eafBsct hef asvepended
of ai.r aeration entirely for a hollow fiber nenbrane
dumaﬁd:erb dSkvid$h Dd o ol §4 blera e ragreb bane ngodule.
f|| |on t hereby increasing a washing effect of

the[ %Iowflber filtration nmenbrane nodul e during

backwash (hol,] o 25 fi ber filtyration nmenbrane nodul e
16b in Fi és A Sh i $Y8 Thdd % rg tdhees?%’fﬁiblr%@e?ﬁ‘?%t

f f ] fib
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5 control to increase an anpbunt of air aeration Yy t ep

means entirely for the plurality of hollow fiber
filtration membrane modules 16a 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 16a and 1éb.
[0G39]
With the above described configuration, the

aeration amount control section 44 that is the aeration

20 amount control means increases the amount of air

25

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
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 16a



air supply pipe 42 that is the air supply neans only
for the hollow fiber filtration nenbrane nodul e during
backwash (hollow fiber filtrati on nmenbrane nodul es 16b
in Fig. 5) in the plurality of hollow fiber filtration
10 nenbrane nodul es 16a and 36b i Mmersed in the
treatnment tank 24. [0041] Wth the above descri bed
coniffri guiregpd i o, aridned ) aerati on anount control section 44
that is the aeration 15 anobunt control neans can

i ncr®8&&El t he anount of air aeration only for the

hol | ow fi ber nmenbrane during backwash to produce an
ascendi ng fl dw 4ehdwnr itheFiwl | ow thé beerdfionasmonnt
menbr ane nodul e during backwash hol | ow fi ber

fi 1G9 On Sstbrah et hodul eha embed Frent 20aB) alghuperform

Efus gg?%gnnatter renmoved fromthe hollow fiber
i 1T ati%n TrenBtEe Hodtht SRR hoPbatkhedhrat heh | bw the

L LA O TR, DR B Blert o
dedEendiiia THow 47 41 Ong LHe Sl SeaHUORG b F by ou Fing
[ etioh e st i 4 Galgn Sl v
et cby 51 1161 ently. Fhereasi g & Vachny erfeoc ot heo"

1 0hokleawrfinke ncdulteisatligan JRMIrane i &l O 1918k treatment
backwash (hollow fiber filtration nmenbrane nodul e 16b
i ntBndg. 28). and a re-adhesion preventing effect of
suspended natter 5 to the hollow fiber filtration
mertBf4Aeé nodul e during

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
ligquid 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. 5)

and produce a swirling flow in the treatment tank 24,



filtration (hollow fiber filtration nmenbrane nodul e

16a in Fig. 5. [0042] As shown in Fig. 6, the

aeration anmount 10 control section 44 in the

enbodi nent can al so perform control to increase an

amount of air aeration by the, air supply pipe 43 that

is the air supply neans for an internediate area 45

f orured- et weely dhentio) | ovefédeing fal haehing SEABEANEE the
nodul e during backwash (hollow 15 fiber filtration
meferlarey noidhd re sf 11164 a tni ¢t guer@) ramel mdddel dolihovndi betkwash
filtration nenbrane nodule during filtration (holl ow

fi dévolfliaw rfbtheon figfrathicomoukriiesand Geodml & Job 6)ini Rig. 5)
the plurality of hollow fiber filtration menbrane
noddices Toa HHESHeY innRtyddi i ehkecoof reaspendedanktter
24. [0043] Wth the above descri bed configuration, the
aer-&t it &durt” dotgtol £ isciatoPyamemparang mp@ule during
aeration .anmount control neans can jncrease the anpunt

of At 79 TEAY adiooh Port XIRE |t Ky Hilch O dSiRieER DS Forey 162
begwe%qg? ESgollovvfiber menbr ane during backwash and a
hol'T'ow™ *f’i Ber" nenbrane during filtration to produce a
stq@b@z]smﬁrling flow, thereby efficiently increasing

a washing 23 effect. [0044] Wth the above descri bed
conf i gurati ong, skl NG, the; My ualy backvash, bel

the plurality of 5 hollowTiber filtration nenbrane
10moenesolbaeatd ckbl4 in the embodiment can also perform

o

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 (heollow fiber filtration membrane modules
léa 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



imrersed in the treatnent tank 24, the aeration anount
control section 44 that is the aeration anmount contro
means can increase the amount of air aeration to
produce the ascending flow 46 in a treatnent liquid in
10 treatnent tank 24. Thus, suspended matter renoved
from the hollow fiber nmenbrane during backwash is
retedféed. by the ascending flow 46 to around a liquid
level in the treatnment tank 24 and does not adhere to
theldhidd4 bw fiber nmenbrane during filtration. 15
[ 0045] Next, a further configuration of a filtration
equi pnent of Woth ovhé i dleoveardbsantbadcoodinguirattibeas,
present invention wll be described with reference to
Fi JlUingrHehss gt wohponekwashasbéhwehe thevepldestiibedf
0 .enbodi nent wi || be denoted by the sane reference
urtat Y Gir el pr b mﬁéhwé@mevmqiub@%hﬁat@dd Lab
thls enbodj nent,. as shown in Fig a stirrer 48 that
‘?ﬁg %aﬂéeufsrep#‘aw%dt%@kt%’é bbRe o BRE 4O amount
t, tan QUI in the treatnent tank
iﬁgﬂ)sth%éﬂn%y {h%h%§|¥§eF ﬁsa%E?Fhﬁnnﬁmﬁﬁ?t control
ba I I|t of h
f||trat|on ne raneeptHggles daﬁ%baef%%h%T 53
Wty dchR-2hgue d 5 ffH%'&%”{ﬁ rkrégfhéﬁguid%ﬁld in

the treatnent tank 24 Is stirred ITrer

10durtirec ey tmitaiad  pckvwas iy b%ﬂﬁ?éhcﬁ&? md 44 Al féﬁ(o@%% from
hol I ow fiber filtration nenbrane nodules 5 16a and b
| nles e lilRwt e Hareaddi@iadadu 2dhg B EMSh 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 therecof 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 is stirred by the stirrer 48 during mutual backwash
between a plurality of hollow fiber filtration membrane
modules 16a and 1éb.

[0046]



suspended matter renoved froma hollow fiber nenbrane
duri ng backwash is retracted by a stirring flow and
does not adhere to a holl ow fiber nenbrane during
filtration. 10 I NDUSTRI AL APPLI CABILITY [0047] The
present invention nmay be apphkised to a filtration
equi pnent of hollow fi ber nenbrane that allows nutua

backwash bet weeth hohé oxbbirbeackbltipali 88nrigurBrhbane the
modul es. DESCRI PTI ON OF REFERENCE NUVERALS [0049] 7

fi lltirqatidn requipnerntaafehol tonkf 2bei smetbrasd b§ raw
[iquid supply header pipe 9a, 9b on-off valve 10a, 10b
rawtimugd Supplyichanmelmituél | baakeadhsbhawgenhéhder
pipe 12a, 12b filtrate discharge channel 13 return
rawdudiit hedlddro bl e fiaer finbtoatdoh pampesanrgamodshes
return raw liquid channel 25 16a, 16b hol |l ow fi ber

¥ i 1%atansh Yhimoimier $Rdute the brReatpeyhl fanko24; rand thus

supply header pipe 19a, 19b_air supply branch pipe

24 TISREHRA THHE 2 SUYSRrt ftie Dkl oB6biBRE gRprbrane
deﬁ%ing backwash is retracted by a stirring flow and
does not adhere toc 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

[C049]

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

S%a, %b 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
lda, 14b on-off valve

15a, 15b return raw liquid channel



27 backwash header pipe 28a, 28b on-off valve 29a,
29b backwash channel 30 on-off valve 3la, 31b on-off
valve 41 to 43 air supply pipe 4la to 43a aeration
openi ng 44 aeration anount control section 45
intermedi ate area 46 ascendipng flow 47 descending
flow 48 stirrer 26 CLAIMS 1. Afiltration equi pnment
of 1sal,| awH i per1ioweninane i1 v o avehb fime hSdule
passed through a hollow fiber nenbrane i Mmersed in a
tré&t nent tanmlo-aftt fallteered, conprising a plurality
of hollow fiber filtration nmenbrane nodul es in which
fi L ate di sehar gaprdhamsideameimonnected to a
filtrate discharge header pipe via on-off valves, the
fi LPerat 4 98 scHdr gerdaddrransitheire connected to a
liquid suction port of a suction punp, an on-off
va%&e i s conféERIHG t99& K iltrate di scharge header
pi connected tao a liquid discharge port of the

su€t’i on punp Y 4rd Pa h channels are connected to

a k header. pi branched from between the
9%%f“%§EV B0 ifie Fﬁf??ate di scharge header pipe

on-o e of the
ang-t he suct i,an punp Vi N- ofif val ves, and are
conmuni cated wi t]%%t he %ld%ra e i schar ge channel s

28a, 28b on-off valve
2%a, 29b Dbackwash channel
30 on-off valve
31la, 31ib on-off valve

41 to 43 air supply pipe

4la to 43a aeration opening

44 aeration amcunt contrcl section
45 intermediate area

46 ascending flow

47 descending flow

48 stirrer
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upstream of the on-off val ves thereof, and on-off
operations of the on-off valves allow nutual backwash
between the plurality of hollow fiber filtration
menbrane nodules. 2. The filtration equi pment of

hol |l ow fi ber nenbrane accor 056ng to claiml,
conprising air supply neans provided in the treatnent
tank and aeration anount egpifMd mneans increasing an
amount of air aeration by the air supply neans during

thel nutual backiashabedmeequi peept uscal hbyief, koblkew
fiber filtration nenbrane nodules. 3. The filtration

equigrErnofimokh boh f fder 1 2quidenbr paesaacondbaght @ hollow
claim2, wherein the aeration anount control means

i ndrideste b zaRRINtrod ra¢d imen at featibynt heaakr aadppl y
means entirely for the plurality of hollow fiber

fi Il G T merRIPRIFES Hrstl g eeluTadet gedf | hot hewt Féhement
tank...4. The filtration equi pment of hollow fiber

me FHTHF A AT eS Whevlei @bt helheahei ghscharge
a cantrol neans increases an anount of air

aer a{‘liltnc?ne % e A yt?re%n@JoWi’/t$ i schargevheader
fiber. filit j rane dul e, durin ackwash anon
thzﬁﬁ%r‘;aalr?{/ﬂ g?p‘c thio‘\rﬁsf’i be efﬁfﬁ%ﬂ%n‘?}% 7 ape header
nMogiylRs {isMRLsRt ddy t reatnent_tank. 5 The .
fi trE%tsiloSn equi pment ti)bfeafwﬁaci)dv?#]isouecftlon%r%?ﬁ%eOf & suction

ac eQigh, NGt ch-!c?ﬂﬂnv%lx?/@%rse@bﬁr{@c@%{ atd oy o i"@r_ta%e

control neans increases an anount of air aerati on by

thdiabha$@@phﬁam%&n%ﬂﬁ§'dﬁhdﬁéﬁbé‘ydﬁgiliquid discharge
port of the suction pump, and backwash channels are
connected to a backwash header pipe branched from
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 between the plurality of hollow fiber
filtration membrane modules.
2. The filtration equipment of hollow fiber
membrane according to claim 1, comprising air supply
means provided in the treatment tank and aeration
amount control means increasing an amount of air
aeration by the air supply means during the mutual
backwash between the plurality of hollow fiber

filtration membrane modules.

3. The filtration equipment of hollow fiber



between the hollow fiber filtration nmenbrane nodul e
duri ng backwash and a hollow fiber filtrati on nenbrane
nodul e during filtration anong the plurality of holl ow
fiber filtration nmenbrane nodul es imersed in the
treatnment tank. 6. The filtration equi pment of hol | ow
fiber nmenbrane according to claiml, wherein stirring
mearsibdahiepranddleti iy ddheaet4@athenthd seakn and 48eation

stirring neans stirs a liquid in the treatnent tank

durmegrith e omitaia lmezack wasdr dxet e eam tdreoyphturat i & yr of

holl ow fiber filtration nenbrane nodul es.
aeration by the air supply means entirely for the
plurality of h&llow fiber filtration membrane modules
immersed in the treatment tank.
4. The filtration equipment of hollow fiber
membrane according to claim 2, wherein the aeration
amount control means increases an amount 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
medules immersed in the treatment tank.
5. The filtration equipment of hollow fiber
membrane according to claim 2, 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
during backwash and a hollow fiber filtration membrane
module during filtration among the plurality of hollow
fiber filtration membrane modules immersed in the
treatment tank.
6. The filtration equipment of hollow fiber
membrane according to claim 1, wherein stirring means
is provided in the treatment tank, and the stirring
means stirs a liquid in the treatment tank during the

mutual backwash between the plurality of hollow fiber

filtration membrane modules.



