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1 DESCRI PTI ON EXTERNAL PRESSURE TYPE HOLLOW FI BER
MEMBRANE MODULE TECHNI CAL FI ELD [0001] The present
invention relates to an external pressure type holl ow
fi ber nmenbrane nodule used in a 5 filtering device for
clarifying a |l arge quantity o{ raw water such as
river water, |ake water, underground water, sea

wat er, domestic mastematﬁiséﬁngggHstriaI wast ewat er
and elimnating bacteria iIncluded therein. BACKGROUND

ART EbOrdi0002] pREE gefer#t pe aiBoLORWt EBRT MERBRARBE MoDULE
nodul e is classified broadly into an internal pressure
type and an external pressure type. The externa
pressure type of hollow fiber menbrane nodul e

normal |y has a 15 structure of bundling severa

hundreds to tens of thousands of hollow fiber

me M CERES AR tRLELD engt h of 200 to 3,000 nmm and an
out si de dianeter of the nmenbrane of 0.1 to 5 nm
acdéfddating the bundle in a cylindrical case, and
adhesively fixing the ends of 20 both sides to an

i nner wal | offh@ressatwiinventiesintelyen adhesi getyrnal

fixing both ends, there are an one-end collection

t ype SToddie RE & PN didecoteeetion ngpelenpdatiein a

the.f,ormer is, farned so as to have the end of 2 the
%11 oﬁiﬂﬁ?

pa%%teQa%%C%h%ShoLIOMIpart of]fiber nenbr ane

rTiver water, lake water, underground
water, sea water, domestic wastewater and industrial

wastewater and eliminating bacteria included therein.

BACKGROUND ART

10 [0002]

In general, a hollow fiber membrane module is

classified broadly into an internal pressure type and

an external pressure type. The external pressure type

of hollow fiber membrane module normally has a

15 structure of bundling several hundreds to tens of

20

thousands of hcllow fiber membranes with a length of

i ¥he? atited? vergotitedal raw

200 to 3,000 mm and an outside diameter of the membrane
cof 0.1 to 5 mm, accommodating the bundle in a
cylindrical case, and adhesively fixing the ends of
both sides to an inner wall of the case with a resin.
When adhesively fixing both ends, there are an one-end
collection type module and a both-ends collection type

mocdule: the former is formed so as to have the end of

W1l926
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seal ed at the other adhesively-fixed part, supply
conpressively raw water to a regi on sandw ched between

5 the adhesively-fixed parts to perneate through the

hol | ow fi ber nmenbrane, and take the filtrate out from

the adhesively-fixed part in ich the end of the

hol l ow fi ber is opened; and the latter is fornmed so as

to figven ngs: 0 i.her . rane,.opene

in 10 bo§E§3§hg§?§g|§?5Fggggp§?%§?%a&geggﬁ%f¥¥% SLVeLy=
filtrate outt, fhombetb EB@§QWFHEF%quD&§bé&h%{%ﬁ%ﬁ%éﬁ
plurality of through-holes in hollow fiber menbrane
bunsk £5e@ta t hehe aslaﬁéi:vgaueéH@Qypﬂkehhg_‘arfiec 1

be a | ower side when being used, and their ports-are
usetbrgsreas pore 1§ orad Swesuppl Ybng rawivat ebnbid iR ed between
filtrated, and as an air supply port and a cl eaning
Wwastie wedlers boeletfixed pphysi cal pekRaALBY LRSS the

[ 0003] When such an external pressure type hollow 20

f i Berl iashbidrer mozhub eans, used foket bRepdipesatef ocut from
bacteria elimnating and clarification, it is normally
subjéctastnasl e kro5s<4d ave £ | in avh dboht dhpr emdnbfathe
suspended solid from depositing on the surface of a

hoI%IO I FeP oot &Renast tand Nehoelabtes phySpcakd250 as
cl eani,ng _such as back wash reverse filtration and an

ai r%obé‘ﬁgﬁ %‘et c?‘}cg%c%rthae 194 19w plek oF napEeranpepepyed in

to

enahl in st.abl.e filtration operation. In order
loopgggpe F%gﬁﬁﬁﬁﬁ¥§ﬁﬁfﬁqi?%ﬂﬁﬁe hodke t Hee nbdlk 8ahgsout

3 rap-exhaust. part provided at t si de face oi a_case

in the vicinity of alllﬁ:\gah Tes1 Vel ;]C-q?ef&eeoaf)%ri’ PHugALity of

UPREkough-holes in hollow fiber membrane bundles at the
adhesively-fixed part that becomes to be a lower side

when being used, and their ports are used as a port fcr

15 supplying raw water to be filtrated, and as an air

supply port and a cleaning waste water outlet in a
physical cleaning process.

[0003]

When such an external pressure Lype hollow

20 fiber membrane module is used for the purpose of

25

bacteria eliminating and clarification, it is normally
subjected to a cross flow filtration to prevent a
suspended solid from depositing on the surface of a
hollow fiber membrane, or to the periodic physical
cleaning such as a back wash reverse filtration and an
air bubbling to recover a filter performance, thereby
enabling a stable filtration operation. In order to

operate the module in the above method, the module has



part, and is vertically installed. Wen the nodule is
used for filtration, the raw water containing the 5
suspended solid is supplied froma through-hole
provided in the adhesively-fixed part in the |ower
part, and the concentrated wat.er i s discharged from
the exhaust port provided in“the side face in the

u f - Al di.tion,. in cl eani ng .
slto gﬁﬁ bigﬁghgier p%%%b ?%gldte%e%%o& u ee%ilsdecltgaacneed? y? these 1o
st epise o i cSHPP yb@gaﬁ'Ed&%%qW%ﬁ§—EQ%%%9%gy¥(%ﬂrgﬁrﬁﬁper

| ower part; thereby formng an-air/water m xture

fl omaropkeng ibevepeibrane eseikbhaled bystdhe @il st er. is
m xture flow, thereby stripping off the suspende

solusedeposi f etlt oAt 16n} hehsurkacgaek A c%%rf(ljyi%ﬁ%g then

supplying raw water together with air; an

i sohapgidedi soliom sheupsbhaust frper b prewLEed Rt & he

side face in the upper part of the case. The flow of

a IRIq el sbhatlgedadheni vhby20i exHapat tpakt the Sueh -a

cross flow filtration and an air bubbling cleaning

ocddsitondtY Hravsorprnhdhtew Vaber imedbsaherieto fifie the

exhayst port to damage it, and the oscillation of the

e oSt FHE T Y prhkEs %@?e%sdecﬁﬁcggunatbd upper
L.cinity of the inner surface of an .

ggﬁe&‘\s%tvé%-%%%asp%n Yo 3Pt k@t het hal Féeafiiber step by

d to effjciently discharge a
1 enad £ o TR S 1) ChFEITatiRGERE £ OReL R

[ ni ng as
surt,aee Qg %i@e%ﬂkﬁﬂ%jﬁy-éﬁ?%&ﬁﬁgﬂéf% f%eghe Pod2r part;
descri béd above,

thereby forming an air/water mixture flow; making the
membrane oscillated by the air/water mixture flow;

thereby stripping off the suspended sclid deposited on

15 the surface of a membrane; then supplying raw water

20

25

together with air; and discharging it from the exhaust
port provided at the side face in the upper part of the
case.

The flow of a liguid discharged from the
exhaust port in such a cross flow filtration and an air
bubbling cleaning occasionally draws the hollow fiber
membrane into the exhaust port to damage it, and the
oscillation of the membrane occasionally makes stress
concentrated in the vicinity of the inner surface of an
adhesively-fixed part to rupture the hollow fiber
membrane.

(0004 ]

In order to efficiently discharge a deposit



a space nust be secured between hollow fibers, so that
the holl ow fi ber nmenbrane cannot be accommodated in
the 5 nodul e havi ng approxi mately the cl osest packed
state, as in the case of an internal pressure type
nodul e. For this reason, Hbrane occupying rate in
a housing is normally set at ‘0.3 to 0.6. The

"n38@f§9§é0§CMB L,7e b&a%foglgFE3%2H%g % 41 face of

nmeans aratloo ato Cr oss-

arQ§Sm§@§ﬁgn@nb%h@h@“bﬁ&@?cgﬁaggggﬁlﬂf %@edgﬁggﬁygd above,

with reference to the cross- sectional” area

thesigsigle ghareber sofbutbg bQQHébﬁgh'oril%wf ditdedld O that
regi on of the nenbrane. Wien the nenbrane is

accsmeal Bsty | 01l e £0fPababh¥echAWoE5pdeRSiciymddi® ed in the
distribution of the nenbrane in an adhesively-fixed

partoafld Hesnendraner easnbyel endBet 810ke s¥NRIf@EIMstate,
and the hollow fiber nenbrane in the vicinity of the

i nrer Isurflacecade the aboivetadhesi yekysufbxegppakibdule.
devel ops a strong tendency to be ruptured. 20 [0005]

As Hie Tielsh st &f St e vermémigr £ he-abovey i dgmagekr upt ur @ousing
of a menbrane in the vicinity of the adhesively-fixed
parit® drourel ol 3w #% ber3 nept? ahe, BhenBnhobrhas-beempying
known which installs a current cylinder 25 in the
V|€%5Q)}Qﬁathﬂ¥§%ﬂﬂw %ﬁﬁqdE%f%¥nt%%a%§hésF@§P9 ofj reotal

d of a hi ynmer nmaterial
L A A A QT iefs el o obhes Pab e
h | art (for,_.inst nce see 5 . Pat ent
t[)o?&%%%et%l V.%fy tflnl%( Y s‘”éltp}% opose HEWAT ch® Ebgt sToss—

th%e%lﬁﬁo"ﬁ%q Qfr etaiq%al@d QY fﬂkpeerlr[?f@é A meter of the

housing in a filtration region of the membrane. When
the membrane is accommodated in a comparative low

15 density, the distribution of the membrane in an
adhesively-fixed part of the membrane easily tends to
be ununiform, and the hollow fiber membrane in the
vicinity of the inner surface of the above adhesively-

fixed part develops a strong tendency to be ruptured.

20 {0005]

As the means of preventing the above
damage/rupture of a membrane in the vicinity of the
adhesively-fixed part of the hollow fiber membrane, a
method has been known which installs a current cylinder
25 in the vicinity of the inner surface of the adhesively-
fixed part and arranges a layer of a high polymer
material having rubber-like elasticity in the inner

side of the adhesively-fixed part (for instance, see



extending in the inner side of the adhesively-fixed
part with the sane adhesive as that for formng the 5
i nner surface of the fixed part (for instance, see
Pat ent Docunent 2). [ 000 61 However, the nethod
according to Patent Docunent .1 has an excel | ent
effect in preventing the 10 dgnage/rupture of a

Menps aagt apodesehi-beq abﬁy%etﬁ%%.lﬂh% éﬂ)ﬁ%sed which

adhesivel y-fixed l'ayer only with a m

havi gt £ ubher shikkgcel ast i-gkt yo1thLS ﬂ%\érc?r%gﬁsratr!’ée

probl em that the adhesively-fixed part nay

r upsxir @gd begausethbeipresSUR Bel 8% $HANGEINYs Jv%%ﬂaflxed
is 15 inferior. In addition, in order to secureth

pr essuL evitiestisé anele hHhbsikequisr egatko f@@h@f%r&‘rﬁ'n\fg fine
the nenbrane with a material having high strength and

hi ghmnet aswitaty, ofindhehéhxea parm arbayensehinde, see
rubber-like elastic body on the inner side thereof,
SC)RQEﬁH&rﬁmemﬁ@thbd has a di sadvantage of needing a
| icated manufacturing process and a high cost. On

QRBFH%r hand, the method according to Patent
Docunent 2 does not have a sufficient effect of
preventlng t W&%&Wan%h$r%ﬁ¥%@@n@iﬁ@pﬂuﬁedthﬁ?teHS
cayses, roblemthat the nenbrane is rupture
bylb; r ﬁgapf’f Fa T0Tyl + & ©perati n. Prpvengioy the

OPa%%Q%ﬁgggggﬁé} 1é%{2%f+0 2%%$E§Tﬁﬂ£§éegéﬁgbgggggt %ut
when forming an adhesively-fixed layer only with a high
polymer having rubber-like elasticity, this may cause
the problem that the adhesively-fixed part may be
ruptured because the pressure resistance of the part is

15 inferior. 1In addition, in order to sacure the pressure

resistance, it is required to adhesively fix the

membrane with a material having high strength and high
elasticity, and then to form a layer of 2 rubber-like
elastic body on the inner side thereof, so that the

20 method has a disadvantage of needing a complicated

manufacturing process and a high cost.

On the other hand, the method according to

Patent Document 2 does not have a sufficient effect of

preventing the membrane from being ruptured, and causes

25 the problem that the membrane is ruptured by air

bubbling in a long term operation.

[0007]

FPatent Document 1: JP~-A-09-220446



PROBLEM TO BE SOLVED BY THE | NVENTI ON [0008] 5 An
obj ect of the present invention is to provide an
external pressure type hollow fiber nenbrane nodul e
whi ch can efficiently discharge a deposit on a

menbr ane surface outside a no%yle, can be used for a
| ong period wi thout any rupture of a nenbrane in the

10 whebAtt Yoohirbhe bAnem_side of, 4 @dhesi vel y-fixed
part caused by the flow of fluid, and can be easily
manuf act ured. MEANS FOR SOLVI NG THE PROBLEM [ 0009] 15

As a result of a diligent study for solving the above

pr obf 80BEOSURE presgnt rikpvemtols have found that the
above object can be achieved by controlling the

di SEROBLEN 01O OBEasoEwhbpane oREt heviemaeoysi de of an
adhesi vel y-fi xed part, and thus have acconplished the

20 pr@&s®ht invention on the basis of the finding.

0010] Specifically, the present invention will be

escri bed bel®dw oflgcinoeExtbenpkeperassinechyperhald aw
fiber 25 nmenbrane nodul e including a hollow fiber
nmerahee bifhdt et ¢ oradooEs aupk utabet fodfl oholfliowrf meeibrane

menbr anes, 7 a housing, and a nozzle for allow ng a
fIﬂqgﬂi?eﬂﬁ%ﬁh FH %&g%c%%@FéFr@ﬁ§Chhr9h rakleposhée on a
hollowéfiber nbranes fixedly adhered to each ot her
and' T HE 3 CHAYEDFAE he RotidiRg aENbBENUGAdS fof a

h [ QW . :
t %d%§ ﬁ%rlod without any rupture of a membrane in the
10 wvicinity of the inner side of an adhesively~fixed part
caused by the flow of fluid, and can be easily

manufactured.

MEANS FOR SCLVING THE PROBLEM
[0009]
15 As a result of a diligent study for solving
the above problems, the present inventors have found
that the above object can be achieved by centrolling
the distribution of a membrane on the inner side of an
adhesively-fixed part, and thus have accomplished the
20 present invention on the basis of the finding.
[0010]

Specifically, the present invention will be

described below.

(1) An external pressure type hollow fiber

25 membrane module including a hollow fiber membrane

bundle formed of a plurality of hollow fiber membranes,



5 fiber nmenbrane bundle; nmakes a holl ow part opened in
one side or both sides of adhesively-fixed ends; and
has the nozzle for allowing a fluid to enter and exit
therefrominstalled on the side face of the housing of
at | east one adhesively-fixed.end at which the holl ow
10 part is opened; wherein a fatio PB/PA of menbrane-

R N

each of PA and P i ned as the nmembrane-oc

rat 8841 8x el GALPEERGy! e%%ﬁ( AhieG the noazl g afr};gné‘ n-
j of 't g a nenbrane

nei ghboring region (B e nozzl e anon

15 chapgeabkeri 28400 LAntbedi PREEA3HIS @fe1@ng to the
adhesi vely- fixed part, in at |east one

adhesiyelyafixed end Bbuthgg apepsdnhell@Qwiardnd ndhg.,
vicinity of the nozzle. (2) An external pressure type

hol f ovef ihetbrapabibanel apdubeknal HBILNGW @ahdl lPlned in

fiber cartridge 20 having a hollow fiber nenbrane

burndie $oteredr dfoh ptidati vy efihbseklewytitherd ends; and

menbr anes, of which both end parts are adhesively

fi Xetb afftke hov 3 ole peet sal howtngeasfluddetof enter and exit

adhesi vel y-fi xed ends are opened; and a housi ng

ac doHvsiEt IThgt 1 Hea ke d romlgehansi davfageachozke nbosi2% of

allowing a fluid to enter and exit therefrominstalled

on Ht 1t Yife aFRRS $ERE ~§ heomi ehdt AE Wbighethe hollow
sdnstalled is fixed so as to be placed in the vicinity

of THe iMheP St tacE B h adiesivef§/ Flixed parbrepe™
e deled I o Rl oL L2 ATE JOLLORTLE., e
e UL Y MR T S TS
Weﬁﬁﬁé@ei%ﬁ%%ﬂﬂﬁﬂ%ﬂfﬁdaﬂébion (A) of the nozzle and non-
neighboring region (B) of the nozzle among a membrane
15 chargeable region in the inner side of an adhesively-
fixed part, in at least one adhesively-fixed end of the
opened hollow part in the vicinity of the nozzle.
(2) An external pressure type hollow fiber
membrane module including: a hollow fiber cartridge
20 having a hollow fiber membrane bundle formed of a
plurality of hollow fiber membranes, of which both end
parts are adhesively fixed and hollow parts in at least
one of adhesively-fixed ends are opened; and a housing
accommodating the cartridge and having a nozzle for
25 allowing a fluid to enter and exit therefrom installed
on at least one side face, in which the nozzle

installed is fixed so as to be placed in the vicinity

of the inner surface of an adhesively-fixed part in the



5 nei ghboring region (A) of the nozzle and non-
nei ghboring region (B) of the nozzle anong a nenbrane
chargeabl e region in the inner side of the adhesively-
fixed part, in the adhe3ively-fixed end in the
vicinity of the nozzle. 10 (3) The external pressure
type holl ow fi ber nenbrane dul e according to (1) or

(2)opihenehpliBw Pgi-ghbar hag;regian, (A) of t.he nozzle
anﬁﬁ% t he nenbrgng kg%a?%ggbﬁé ?ggig&ﬁ%?%Iﬁ%%%ﬁuﬂembrane

SiC&aﬁﬁrﬁ@g@ﬂhﬁﬁéfghﬁ'afEé@gop@ﬁ%gfnggb%%ﬂ?ﬁ%ﬁﬁ%ﬁggégbying

rate PC in every unit 15 region constitutin

neigithes i 1y ¢ e90 08r (M réSple50. bEMBS QLs@0r grhut 2.8 ¢ pa
times or less with reference to nenbrane-occupying

lwnanduPBrimeﬂ@ﬁtm&an@srg@éOﬂeﬁﬁgané4%cgh?y§ﬁbe&%%g in
pressure type hollow fiber menbrane nodul & according

% o rEeB)ghdro(2)g whet @i n(RA, of 20h£34c 2Rde PBRaohohhe
menbr ane- occupyi ng rates have the relation of PA~! PB1

~~ PR MR g tiegi A (B) oA0tloe norelebiihoAgbl 8Embrane
less and PB2 is 0.20 or nore but |ess than 0.40 when

ealh 23R PBI A FRE i 1 deté niethars midendfahke adhesively-
ocgup in% rate in a first non-neighboring region (Bl)

25 ér‘%da ?&tand”h&ﬂ%é}cgrﬂﬁﬂf‘ﬁ]g}ﬁ%@i@h ¢B2) innthhevicinity

non- nei_ghbori.ng region (B) of the nozzle anong the
ner rgﬁg "&k& Geabl e region in the inner side of the

1cadhesi vel y- Qi eq,h'paart.t ) The external pressure

type hol | ow fiBer e _rf%@#gdiﬁ%s%rwﬁ’% tol by bheer

o "amss e g e I Hartoa o reiren R i

thﬁei@ﬂ@br§h§eregion (A) of the nozzle among the membrane
chargeable region in the inner side of an adhesively-
fixed part, membrane-occupying rate PC in every unit

15 region (C) constituting neighboring region (&) is 0.5
times or more but 2.0 times or less with reference to
membrane-cccupying rate PA in neighboring region (A).

(4) The external pressure type hollow fiber
membrane module according to (1) or (2), wherein PA,

20 PB1 and PB2 of the membrane-occupying rates have the
relation of PA> PBl1 > PB2 and further PA is 0.40 or more
but 0.60 or less and PB2 is 0.20 or more but less than
0.40 when each of PBl and PB2 is defined as a membrane-—
occupying rate in a first non-neighboring region (B1)

25 and a seccnd non-neighboring region (B2) in the non-
neighboring region (B) of the nozzle among the membrane
chargeable region in the inner side of the adhesively-

fixed part.



5 of the adhesively-fixed part includes at |east one
unit 10 15 region in which nenbrane-occupying rate PC
inunit region (C) constituting the non-nei ghboring
region (B) is less than 0.5 tinmes with reference to
menbr ane- occupying rate PB in the non-nei ghboring
region (B). (6) The external %ressure type hol | ow

fiber nEnbramg)nQHglgxﬂggg%qi?%é@%?ﬂ%?%gﬁ?(Hof&o%yfiber

wherein a current plate is arrange Vi Cini

of h&enAgAZ! Roqal coHERE rel heuRberence pards of) the (3,

hol | ow fi ber nenbrane bundle. (7) "The externa

pr esiseir €1 f yplee habhowet gk rieabr-anRe Jody)e According o
to claim6, wherein the currént plate is cylindrical,

accammglaties hbebhehkovhatybepieerbrane bundhe ingide s:ge
of it, has a plurality of through-holes in a wall

surdacehexacdpesihelyi €iretlypatt2@nthedrezzle, 1 cand s unit
no through-hole in the vicinity of the nozzle. (8)
Thersxa @t nat pressunentypeehobbowyfinberateerar dre unit
modul e according to claiml or 2, wherein an adhesive
bortF Pt onstonsiti gt ihe abhespuehyibihkedi2§ pawtions (B)
made of a single |ayer of a high polymer material,
and-ha<€The i dhesst Bresonl b reberanaer sagaembrane-
op%&gtin . t enper at ures. (9% A method for manufacturin
t h€Etierdd 19-° presSure t ype nof 8hrrrbes Ferbrands: -
grodul e according to claiml or 2 including: ,
brevi ousl y lnggr{ﬁﬁa Ternal pressure typg hellow fiber
membrane module according to claim 1 or 2, wherein a
current plate is arranged in the vicinity of the nozzle
of cuter circumference parts of the hollow fiber
membrane bundle.
15 (7) The external pressure type hollow fiber
membrane module according to claim 6, wherein the
current plate is cylindrical, accommodates the hollow
fiber membrane bundle inside of it, has a plurality of
through-holes in a wall surface except the vicinity of

20 the nozzle, and has no through-hole in the vicinity of

the nczzle.

{8) The external pressure type hollow fiber
menbrane module according to claim 1 or 2, wherein an
adhesive bond part constituting the adhesively-fixed
25 part is made of a single layer of a high polymer
material, and has the hardness of 50A +to 70D in a rangs
of operating temperatures.

(2) A method for manufacturing the external



plurality of columar materials into an end of a
hol l ow fiber nenbrane bundle at |east in a side of
making a 5 holl ow part opened; accommobdating the

hol | ow fi ber nenbrane bundl e which keeps the state of
the insertion in a vessel fgg form ng an
adhesi vel y-fi xed part; inje (%ng an adhesi ve bond

| ntord He, vesse eaﬂg%?ggi@%Be%éﬁghgﬁgnéﬂngb%gegn %%%ding to

face of the holl ow rane e to for

the:ﬁﬂﬂﬁsiV@fYEfiﬁéguﬁﬁﬁéi_ﬁ?gv}éPégngﬂggg%géimying

the columar materials havinhg a 0 0.9

ti s ey ed er encemh Or 8mat BLEKNES$neb Ltheeond of a hollow
adhesi vel y-fixed part exist at least 1in the

adheisierelnerf xate partdDé fei ghhofi ng Kegian OA) nald®y a
A nmethod for manufacturing the external pressure type
“holHagw dv ey tmemyberane; nacobenedsof B Nnghtohothaivmelber
i ncludi ng: accommodating a hol |l ow fi ber menbrane
bufdrddane hmgingilcase bavpngtlae nozate bor chal hawergion
a fluid to enter and exit therefromat |east 20 on one
si dé& Pades 390 i Fontfatiyinotat | adhe hevdbust hgedcpsetin
a state of keeping the nozzle directing toward a
| ol SEHEG i%h amP i hdrabninto dikecréonel and curing
inL%qthE%.an adhesive bond into the housing case under

|

thé “Cemt F'f (Y™ 6t G& MY ‘RS f i the "9 bF e ahips:
oSSl SAeA Pyt BT s, et Lnvent on (0001
mth@e@;ﬁ%‘ﬁrﬁqiwgaatk(?mtdqechoer ecsoeiq}mrianrvenl{géeopigfg having a
length of 0.3 to 0.9 times with reference to a
thickness of the adhesively-fixed part exist at least
in the adhesively-fixed part of neighboring region (A).
15 (10) A methed for manufacturing the external
pressure type hollow fiber membrane module according to
claim 1 including: accommodating a hollow fiber
membrane bundle in a housing case having a nozzle for
allowing a fluid to enter and exit therefrom at least
20 on cne side face; horizontally rotating the housing
case in a state of keeping the nozzle directing toward
a lower direction than a horizontal direction:
injecting an adhesive bond into the housing case under
the centrifugal force; and curing it to form an

25 adhesively-fixed part.

Effect of the Invention

[0011]



sufficiently discharge a deposit fornmed on a nenbrane
surface by a physical cleaning technique, and hardly 5
causes the rupture of a menbrane in the vicinity of
the inner side of an adhesively-fixed part even when
a filtration with harsh phystgal cl eani ng incl udi ng
air bubbling has been operat for a |long period, and

further can bg,easi nuf. red. |.EE .

DESCR! PTI ON O%HT%%LC%_ER%?N%@%%}S&F% tuyl"%a%%&ﬁgou ddie
SeQﬁéﬂﬂﬁéné'ﬁ$6u§Boﬁbagreﬁﬁge%%nﬁhgn%ge%ent invention can
housi ng-i ntegrated hollow fiber nenbrane no M

accon df Ngi &0t L PedPEREERbe BNUERLAR: rh3nEi0or? d Sidfbrane
expl anatory draw ng of "nmenbrane chargeabl e region®

i N suhbuss ngy i at peyat ed1heh kawi biybeechiBaBane IO 8§1 v
Fig. 3 is a longitudinal sectional view 'show ng an
exarpleeoftize canpridgeotypembablawefl ibethe2@ :EBHRRANGF the
nodul e according to the present invention; Fig. 4 is a

| oniginani ate seCtdmnatheseve lghonkag paetexaapl eheh a
housing for a cartridge type hollow fiber nenbrane

modul ‘& Tclclordli gt oha heh ppegentali neahiion; 126 1Edgng5air
is a_laongitudinal sectional view show ng one exanple

of BRIy Taheresrndranetefiehetit2 Lang partprddgend

ty h%{|OMIfi er menpbrane nodule 12 according to the
pr Shvett iV e 4L Y 62 RUERCERBEEnat ory drawi ng of
"menbrane chargeable region” in a cartridge type

hol | ow fi ber

10 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a longitudinal secticnal view
showing one example of a housing-integrated hollow
fiber membrane module according to the present
invention;
15 Fig. 2 is an explanatory drawing of "membrane
chargeable region" in a housing-integrated hollow fiber
membrane module;

Fig. 3 is a longitudinal sectional view
showing an example of a cartridge type hollow fiber
20 membrane module according to the present invention;

Fig. 4 is a longitudinal secticnal view
showing one example of a housing for a cartridge type
hollow fiber membrane module according to the present

invention;

25 Fig. 5 is a longitudinal sectional view

showing one example of a hollow fiber membrane element

in & cartridge type hollow fiber membrane module



menbrane nodule; 5 Fig. 7 is an explanatory draw ng of
"unit region (C" according to the present invention;
Fig. 8 is a sectional view show ng one exanple of a
current plate in a housing-integrated hollow fiber
menbr ane nodul e according to e present 10
invention; Fig. 9 is a sectioral view show ng anot her

exanpterQind eyrrgnt npLate.in i ng-i nt egrat ed
hollom1fib%? nenbrang no ﬁFe13§§§? ?ﬁb to the present

invention; 15rFhg. 6104 L§ @xBQE%@%%%kV%fQﬁ?%§”g¥M'ﬁ%ybrane

one exanple of a cross plate in a housing-integrate
hol dlow gdaibps reghsane; Fodube -aeeardl RGO K9 fF GSEN:
invention; Fig. 10Bis a plan view of cross plate

20 memewethd mosaahe X-direction in Fig. 10A; and Fig.
10Cis a side view of a cross plate viewed froma

¥-direction iTidi gl i6Aen BEST1 MOBDECFORICARRY NG FOUT 5 +

THE | NVENTI ON [ 0012] 25 The present 1nvention will be
speEFival{G) " deseridiot bed ovhad pheaepar theghaion;
enphasis on a preferred enbodi ment thereof. 13 In

t he external pPressuries ty peereitnaheveduskoatngr dhag
to the present invention, it is inportant that a

r afF G BBRAPA o (e -Rctipyd oA rlaves PAg hintegrated

nei ori region_ (A of a nozzle anong a nenbrane
E%HEOW %Qbergmemérgne module accordigg to the present

10 invention:

15

20

25

Fig. 9 is a sectional view showing another
example of a current plate in a housing-integrated
hollow fiber membrane module according to the present
invention;

Fig. 10A is a perspective view showing one
example of a cross plate in a housing-integrated hollow
fiber membrane module according to the present
invention;

Fig. 10B is a plan view of a cross plate
viewed from an X-direction in Fig. 10A; and

Fig. 10C is a side view of a cross plate

viewed from a Y-direction in Fig. 10A.

BEST MODE FOR CARRYING OUT THE INVENTION
[0012]

The present inventicn will be specifically
described below with a particular emphasis on a

preferred embodiment thereof.



5 chargeabl e region on at | east an inner side of an
adhesi vel y-fi xed part with reference to a nenbrane-
occupying rate PB in a non-nei ghboring region (B) of
the nozzl e anong t he nenbrane chargeabl e regi on
satisfies the range of 0.50 ofynore but 0.95 or |ess.
10 When PB/PAis in the range, the fluid containing a

deposit on a mpnbhanexeashhby Lhews oy §i d
bundl e fromthe non-ngighbgri%§ region,B?%%q? ul I?%qno ule

t heanebghbati ng tREI predees AALehkQWH, NLENSIY 8l o AN+
thus the danage or the rupture in the nenbrane i's 15

hardhyt causedioc\WABAPRBLPAmEAbress -bkan Qi Ahe pa in
density of the nmenbranes which exist in

nomeedghboi nagregegnoni{ Byfok hbeznezakeniss & eenfewne
to relatively form the extrene nondense state, and
Thushahecdble drepienseveby Leews thedetkroudhs tdfermeby
devel oping a 20 tendency to damage/rupture the
nmerbiEnel Yal Y hel redi oart (B} thOnefheeotket ochandemisreme -
the PB/PA ratio exceeds 0.95, the nenbrane nodul e
rediiceP ¥ Hed efd et PBf 1praf epentehvhpodisehaegiing 4B) of
depgsi t_ on ﬁ%nenbrane from_ the non-neighboring

regi'on."Fuf thet MRt e, “helcThe"25 PBAPASPREForELEEBdS
L gl densily olape, rogianss Lol ESte B e,
(DA AT LRl O B (RPN
oo oy |PRIGKAS SATEP! LY 5L DR SR e
noreinale G::Hh aind ess-rand;usther pegfsrablye 014:87 iy
nore and 0.90 or |ess.
the neighboring region does not flow intensively, and
thus the damage or the rupture in the membrane is
15 hardly caused. When PB/PA is less than 0.50, the
density of the membranes which exist in non-neighboring
region (B) of the nozzle is too few to relatively form
the extreme nondense state, and thus the fluid
intensively flows therethrough, thereby developing a
20 tendency to damage/rupture the membrane in the region
(B). On the other hand, when the PB/PA ratio exceeds
0.85, the membrane module reduces the effect of
preferentially discharging a deposit on a membrane from
the non-neighboring region. Furthermore, when the
25 PB/PA ratio exceeds 1.0, the density of the membranes
which exist in neighboring regicn (A) is too few to

relatively form the extreme nondense state, and thus

the flow rate there becomes to be remarkably high,




5 [00131 In addition, when dividing a non-nei ghboring
region into a first non-nei ghboring region (Bl) and a
second non-nei ghboring region (B2) and defining a

menbr ane- occupyi ng rate in each region as PBl and PB2,
10 the nenbrane- occupyi ng ratf$ preferably satisfy PA
~I PBl1 ~: PB2, and it is particularly preferabl e that

PA {':ﬁergbgod@'{re%'btg g L Qng%Ie\%ﬁg ec[ rr]ndag%B/zrupScuorezothe

or nore | ess

MeMEADeaAECYURY g1 bat @9 Sakisf )th/IﬁS%aC& ' té gﬂsefe}iably

t he nmenbrane nodul'e 15 adequately dlscharges

on @.eenbranersunhace. obr gm acueNbrane myndle, é?Hbly
prevent the nmenbrane from being danaged or rupture

by @.7|didnblewanfiO014h be thesnext place, the present

invention will 20 be described in detail with

Jef EF@heE to exanples shown in Figs. 1 and 3. Fig. 1

is an exanple of an integral nodule having a housing

2 whi ch constitusédiniondukkenaddvadiakl awnbinberkighboring

menbrane 1 which are fixedly adhered to each other,

znuF%qtpnzl%h@mB dirsbssosentighbbrniag25ekiing XBX) and a

shown in Fig. 1. In addition, Fig. 3 shows an exanple

of %?Q%Hqr?%@eﬂ?§%%bﬁﬁﬁﬂger@@ﬁ963é82bfaﬂﬁedEﬁQUSﬂggaz

(Fl and a hol | ow fiber nenbrane elenent (F
ﬁ%ﬁﬁf%ﬂ%fo%F%ﬁMW@gtﬁ%t%rbgseéébtF@alpﬁ aS|Pﬁé @sd PB2,

4tsh wn e "nmenbrane hargeable regi on

e b e St kT A heor Y Py e FRBAL papne o0y Ba >
sesaroiann, L Mesert Lvenl g resps L e oL en. oL .,
0.40 or more but 0.60 or less and PB2 is 0.20 or more
but less than 0.40. When the membrane-occupying rates

satisfy these conditions, the membrane module

15 adequately discharges a deposit on a membrane surface
from a membrane bundle, and can prevent the membrane
from being damaged or ruptured by a fluid flow.
[0014]

In the next place, the present invention will
20 be described in detail with reference to examples shown
in Figs. 1 and 3. Fig. 1 is an example of an integral
module having a housing 2 which constitutes a module
and & hollow fiber membrane 1 which are fixedly adhered
tc each other, and Fig. 2 shows a cross section in a
25 line X-X shown in Fig. 1. In addition, Fig. 3 shows an
example of a cartridge type module composed of the

housing 2 (Fig. 4) and a hollow fiber membrane element

(Fig. 5), and Fig. 6 shows the cross section in a line



5 further neans that the region can charge the
menbrane. Specifically, the menmbrane chargeabl e region
is the region surrounded by a current cylinder 5
shown in F 2, and is a region in the inner side of a
cartridge 9 head 9 shown in 5&9. 6. FurEhernDre, t he
"nei ghboring 10 region (A o a n(ﬁzz!et acggiﬁlﬂg to

e e i avept Lon<nea e inters ,
Lgiﬁfﬁ %EB?ﬂeHMCg% fa 'ax?geof%gﬁérﬁgfég %ﬁ%j?é%ix;iijon
out h& C eng e : char ge e.r
areﬁgeE?%egﬂggfzgggﬁdeEZ%E gggggéggﬁyyhéf%ﬁgﬁﬁgheb
chas geabd eng egbopneoptabbed 1nvEbRrd Gl [ehe diawn by £
se?fing int%rggc?ingﬁpoint 71 i% a cIo%erSS|de t5%¥¥%? ©
nozzie asndéhesGenies @ﬁdtﬁedé§ﬁé§§§el?ekﬁﬁgg part, and
i ntersecting point Z1 and center poin 30 the
Trerforie c hee greabt ea t eghon-6§i dnf agdhushakhe AAI 1Ry ane.
the "non-nei ghboring region (B) of a nozzlfe" 20 nmeans
t heasgiforrother thmmers ghtbor ¢ ngr 4 egh 0a €Ayibh ithene
menbr ane char geabl e regi on. Furthernore, the first
nort-S¥eighbsot vl dry (Blyurmeanscal padérob shown in Fig.
non- nei ghboring region (B) contained in a circle dramn
by “get¥ing 3 rit 1@ ot géimtiZienasside céntecaandidge
25 . di_stance between m ddl e point Z4 of ZZland ZS_and .
Zlhggd'g PE&WRilnﬂﬁégsé%on&qﬁﬁhQﬁﬂQﬁﬁxwth@ Yegighboring

e t of n-nei ghbori ng region (B)
LR Ran It R i Pl o RG] e cgrorera pent

addpt.i . th "nenbrane-.occupyi ng rate " accordi ng
tog?ﬁgggﬁggeﬁfégfnyg% i5nemé£%?%?%9ﬁi9QFﬁﬁ%%?ﬁa@%)t?ﬁ
a E@h@ka@r9§§sf%?Ckhgnngggﬁetu%t%egg{%%.é@tcigéﬁﬁ)é}ence
to an area o]

of the membrane chargeable region are defined as Z1 and

Z2, a part of the membrane chargeable region contained

15 in a circle drawn by setting intersecting point Z1 in a

closer side to the nozzle as the center and a distance
between intersecting point Z1 and center point 23 of
the membrane chargeable region as a radius. In

addition, the "non—neighboring region {(B) of a nozzle"

20 means the region other *than neighboring region (&) in

25

the membrane chargeable region. Furthermocre, the
"first non-neighboring region (B1l)" means a part of
non-neighboring region (B} contained in a circle drawn
by setting intersection point Z1 as the center and a
distance between middle point Z4 of Z2 and Z3 and Z1 as
a radius. The "second non-neighboring region (BZ2)"
means a part of non-neighboring region (B) other than

the first non-neighboring region. In addition, the



an objective region, and is determ ned by a nmethod of

5 dividing the area of the objective region into the
total cross section calculated fromthe nunber of the

hol | ow fi ber nmenbrane in the objective region and a
menbr ane outside di aneter anq%gy a method of anal yzi ng
an imge with the use of a conputer. 10 [0015] In

nei yhdak tageF 88LAPRVEAY, rhtel § le L hat
wenbrane-occupyingyég%eréésin §§§%§BgﬁﬁtthE?%%INT%Se“t
constvéntiog Nekghbar krager egLoRfALgks Q5 St LARS 01 o
nore with reference to the nenbrane-occupying rate R
15setﬁmm@hbaﬁfn@hée@eﬁﬁréﬁ%-wE@h'§e§9é§tpE%f%%agE%a S of
0.6 times or nore, and further preferably is 0.

ti mes arjeamies Tdgsonpaasdt hat d&ber@ihsangyr aMpekably o
nondense |ocal part in neighboring region {A),

% hetebydican oy eareel o Abtlye prleyest i theragmbranetbr eRe
bei ng damaged or 20 ruptured. Here, the "unit region
(QLe M Ty DR {D)n o Wiwbat by Sqomar else havibgracf the
particul ar_spacing determned by a plurality of

st %}ﬂ“lﬁ%ﬂ%?rﬁﬁmﬂq%ﬂe Fnd-for tdogeral ve oragtent aal a
axi_s %f a nozzl e when considering intersection point

I "SFRE S TR IS 9IS Gt vk Ae B reeithedieo freabe Apeing

charg |l e region.as a base point. The "particul ar
spggli ﬁg“%gi s "4 Val c‘)lfse.LQRiS SRS def i ned as an
10avenage val ue of the outside dianeter of the hollow

fiber nénbrane. A divided 17 section (D) in a
peripheral pagt of @qupl%{]yé%iro%gl@g”g&ﬁ) idsoepsrep etrable

beconme to be a quadrangl e “havi-ng a
co&nespm@ﬁb@gnboob%%pga&bi%%E%f?%qu'@%é¥¥’&£E¥“¥é§ion
{C) constituting neighboring region (A) is 0.5 times or
more with reference to the membrane-occupying rate PA
15 in neighboring region (A). PC is more preferably 0.6
times or more, and further preferably is 0.7 times or
more. This means that there is no remarkably nondense
local part in nejghboring regicn (&), thereby can more
reliably prevent the membrane from being damaged or
20 ruptured. Here, the "unit region (C)" means region (D)
divided by squares having a particular spacing
determined by a plurality of straight lines parallel
and orthogonal to a central axis of a nozzle when
considering intersection point 21 of the central axis
25 of nozzle 3 and the membrane chargeable region as a
base point. The "particular spacing”™ is a value of 15R
when R 1is defined as an average value of the outside

diameter of the hollow fiber membrane. A divided



having a defective part, but the divided section is 5
combi ned wi th an adjacent divided section in a
parallel direction to the central axis of the nozzle
so as to forma region having an area of not |ess
than 225R2 and |ess than 450 by the m ni rum nunber
of coal escence, and the coalescent region is

conskdered ag)ong %B"D{a‘rg hre%%ilo%aﬁ‘:t &ﬁ%@ri%genreagion

coal escent region es not “reach

combapi AgeOnh¥+t Becadbaggnte giﬁqyﬁ}éﬁgﬁ# Qﬂ%ﬂﬁ%%ﬁﬁfngth

parallel direction to the central axi

t hecepat es6eAt ngegbonnk kg clhusthern cophy ned with. .
one or ti% div?%ed sectF%ﬁg 1% aﬁongbﬁhegghjacente =0y

di vigtethgect dofsct ivehpaee hpgenahe diik8ekioR 4L ithe ;5
central axis with respect to those divided sections.

1n adilsinadeyitiheadi vigdedesectiongeadt 8ebe160MInNGd gaS-a1161
sel ected so that the total area of the coal escent
r el oI CaiPThel @25R2 oentmak ardschbosert RBz£0e225 R2. to
The_ procedure will be now specifically described with
r ef &t éhce e dxanpre ghomneanoFi got 7lesEvenawhensr? and
di vi ded section (,D17) is conbined with the adjacent
di Visthed i‘otP ' DPe) Fhehavigoaluss gentbaegi Dreoadbescawte,
reach, the area of 225RZ and thus is further 25 _
corbichéd SwitH SAdd Setttont § DAB)Stéefedmanpte unit

10" egid On(CI%i K G&pg{nnre, di vi ded ;fctlon (D14) is 5
conbi-ned = wi dd %ectiTh 7 (I%) -8Rk nemien (D)

[ d dingded i.on (D11). i s.conbi ned
o RS D e A Y oh S sttt oo HReny:

Fuet hereer @c ~tdioyi ded . pgﬂ%?éﬂl H0) g %ﬁgggﬁlqﬁg ¥%%h
di vided section D9, divided section th' d ded
sectheBalD/axis of the nozzle, the coalescent region (D)
is further combined with one or two divided sections
15 among the adjacent divided sections in the orthogonal
direction to the central axis with respect to those
divided sections. In this case, the divided sections
to be combined is selected so that the total area of
the coalescent region can be 225R% or more and closest
20 to 225R?. The procedure will be now specifically
described with reference to an example shown in Fig. 7.
Even when divided section (B17) is combined with the
adjacent divided section (D16), the ccalescent region
does not reach the area of 225R2, and thus is further
25 combined with divided section {D15) to form unit region
(Cl). Furthermore, divided section (D14) is combined

with divided section (D13) to form unit region (C2),

and divided section (D11} is combined with diwvided



di vi ded section (D5) with divided section (D4) and 5

di vi ded section (Dl1) with divided section (D2) to form
a unit region (C4), (C6), (C7) and (C9), respectively.
In this case, D8 and D3 singularly formunit region
(C5) and unit region (C8), §?ectively. [0016] 10 A
non- nei ghbori ng reglon (B) preferably contains at

| east-o0nEnUPL S FEOE P Emgé%%BHtl%% nonFurthermore,
nei ghboring region nenbr ne- occupying

ratg: PLds %@é@l&HaWDQOﬁ ib”@%mﬁhh@dr% ehenGe ity section

nmenbr ane- occupying rate PB in non- nelghbor|ng region

15 ®) .dd¥idsd pastt coharby) pretar abveckhated thlw a4ty
of unit regions (C of mhlch PCis less than 0.5

ti mesvidaed hseef e6ences | owPBn canti ABaUS kY te¥ihst(Ciinoming

the center of a nenbrane bundle to the outer

Ti rdunfereneectpast (bheredfh dbeigeabeaneimpdylpe) to form

havi ng such distributed 20 nmenbrane bundl es can

f ura herit nproven t hed) di §char géab) | ahy of9a, depepettanely.

the nmenbrane surface, and thereby can prevent fluid

f r ot Bl iy eoioeri® aandl Dh mibtghbar i ngfoey onitAyxegfica

nozzle [0017] 25 A cartridge type nodule as shown in
9B STEoHibed M ot ow FdePCibHbLdRe el ement

and ousi ng having a nozzle in an upper side face,

thr%ﬁﬁﬁﬂ whi ch raw water and/or fluid for cleaning

rgprers and 19 &A% dhb MG OHASYAT PET SRORLANS, ,
contains at least one unit region (C) constituting non-
neighboring region (B), of which membrane-cccupying
rate PC is less than 0.5 times with reference to
membrane-occupying rate PB in non-neighboring region

15 (B). It is particularly preferable that a plurality of

unit regions (C} of which PC is less than C.5 times

with reference to PB continuously exist from the center
of a membrane bundle to the outer circumference part
thereof. The membrane module having such distributed

20 membrane bundles can further improve the

dischargeability of a deposit on the membrane surface,

and thereby can prevent fluid from being concentrated
in neighboring region (A} of a nozzle.

[0017]

25 A cartridge type module as shown in Fig. 3 is

composed of a2 hollow fiber membrane element and a

housing having a nozzle in an upper side face, through

wnich raw water and/or fluid for cleaning enters and



of a plurality of the hollow fiber menbranes are
adhesively fixed, the hollow part of the upper end of
the holl ow fi ber nenbrane is opened, the hollow part

of 5 the Iower end of the hollow fiber nenbrane is
sealed, and further a plurality of through holes are
arranged in a |ower adhesivél -fixed part. The hol | ow

fibeticgenbianengl gRENL,| i?EQOHgRQQBEQ Eﬂ%ﬁg%ggpgﬁﬂjends

housing and is fluid-tightly fixed witha

a seplandlutil10yisci AROMhaNt of,0£SBL 1t Re ROl fi her
menbrane el ement” so that a membrane-occupying rate in

t headiesieaey chesg@eabhe K8016N pArEhE« @ng u%'pg_ec %&d of
an upper adhesively-fixed part 1s not uniformbut has

t hecfderisel Landf Nondenstodiséri Hubbonsd, aRdef HEERBY Bart of
regi on having 15 a conparative IOM/nenﬁrane-occupyi g

Y attd e slearqarmgedl of ncitdiehopposi £ Eosi dec@brihe 19z3k81ed,

of the housing. As a result of such a setting, the

modidice fofrtlitiche pheatdbit PREPA lofotdle holes are arranged
menbr ane- occupyi ng rates in neighboring region (A o?

t hé "héz %S e isrechicel txed arin nbne 2001low fiber

neég%%pring region (B) of the nozzle has a range of
0. F2R6T & I5RETE 95 GreqaEdiind hnteftleethofisthe and

present i.nvention. [0018] The nodul e according to the
pr é§’e%tluilﬁ’v§ﬁt9'ihgtﬁy zf(s)l ferdbldy ader caitd entSphagets It

Lol B BSOS, L8 08 ok A LU LS e
SRS LN AL Al N o
Vi ehBkh¥adl et Begheazke thePQtRer sige of an upper
adhesively-fixed part is not uniform but has the dense
and nondense distributions, and further a region having
15 a comparative low membrane—-occupying rate is arranged
in the opposite side of the nozzle of the housing. As
a result of such a setting, the module of which a ratio
PB/PA of the membrane-cccupying rates in neighboring
region (A) of the nozzle with reference to that in non-
20 neighboring region (B) of the nozzle has a range of
0.50 or more but 0.95 or less shows an effect of the
present invention.
[0018]
The module according tc the present invention -
25 preferably has a current plate 8 which is arranged to
hold the spacing between the hollow fiber membrane

bundie and the inner wall of the housing in the

vicinity of the nozzle. The current plate 8 may be



directions of an internal circunferential direction of
the housing and an axi al direction of the housing as
shown in Fig. 8, but such a cylindrical body (a
current 5 cylinder) is preferable which is arranged in
the wvicinity of the nozzle in, the axial direction of
the housing and is set to s ound the outer

Cirgy?&ﬁ&@HCSH%inﬁtgﬁglQW%EEQ%&é%%WQ%%n c%%@ﬁ%%¥hg$3th

shown 1n"Fig I's particulFarly prefe

thedﬁﬁé&@ﬂén?'@EeaﬁoiﬁgérﬂglsHggcﬁmf%fﬁiqﬁiyuﬂ¥¥éé§f%n of

through the wall thereof In aregion o

bi | eherpbhyisynu®irkgakxihange ret-00ndegr 83 40120y as
degrees fromthe central axis of the nozzle and has

t hroughn hoh esign & pebot hetichr 89E9Nindike ceur teRly Plat® rrent
has preferably such a length 15 in the axial direction

of ¢heihows) ngs asrédestalé whichhesi areangiede iof tar
adhesi vel y-fixed part and extend to a position over
thevopenitng of the mozzle in ahecentral diirdetdfont & the
housing. In addition, the nodule according to the 20

pr st lngnand i oh eah b ssuhaventhehnozekeraciangedeirence
the | ower side face of a housing to introduce raw

wat@r = diftl oty of ¥9%F dnempraneabinglehersi AhoAnsen FAag. 9.
this case, it is preferable to arrange the above

If
current® HiEE R He PEttfEa be Foetothsheurkeagr allate
l6y9%hollowfi er. mnenbr.an

e nodul e havin
chat aSctneO_riSslf?kb Ut i Y Ef%m?%]éat‘?n’éléﬁfggﬁ_ ShE tRél
Qg'reth%y%dggaeéoﬁ;npggegegﬁnogn ﬁogg[@gé B2 RS UL RGNS oy
range of 60 degrees to 120 degrees from the central
axis of the nozzle and has through holes in the cother
region. The current plate has preferably such a length
15 in the axial directiocn of the housing as to start in
the inner side of an adhesively-fixed part and extend
to a positicon over the opening of the nozzle in a
central side of the housing.
In addition, the module according to the
20 present invention can also have the nozzle arranged in
the lower side face of a housing to introduce raw water
and/or a fluid for cleaning therein. Also, in this
case, it is preferable to arrange the above current
plate in the module.
2H  [0019]
The integral type hollow fiber membrane

module having characteristics according to the

invention and the hollow fiber membrane element



characteristics according to the present invention can
be easily manufactured by previously introducing a
plurality of columar naterials into an end of a
hol I ow 5 fi ber nmenbrane bundl e, accomodating themin
a vessel for formng an adhg;'vely-fixed part, and
formng the adhesively-fixe %art by injecting the

adh@éﬁM%i@QBQHQaEQeC%EEQ%iBEF %mgéﬁﬂéggﬁg HRL KL a

I
needs to have a | engt 0 times or nore but

0. 9chi ABEELOF i k@SS sWathoraehe ACe o Lhe JHhi Cm;é&%gn can
erably

an adhesively-fixed part, and particularly pre

0. 50¢i 8BS1 0y MBRArREtulkesshyt PaBvl B stiymBst ddhidig g a
adhesi vely-fi xed part of neighboring region (A). In

addpiuoalitheoFeagl bmhart hetd®iadiesinve vnf ioted 4ard hollow
of non-nei ghboring region (B) is preferably 0.3 tines

br hbrer boembessetbandle) ttgemmodhe imgdihemirch usessel
t he above columar materials having such | ength

i npfovesodhsehargeadhestyeiprfigadppasai, daand fohowsg the
the effect of reliably preventing 20 the nmenbrane from
bei Y Auhegbd- Bhged upt o ey 1n0620f nFheheokdineari ve bond
material can increase a bulk of the holl ow fiber
merfdtarfe bl ®E by being inserted into an end of the

hol | ow fi ber mbr ane bundl e, and.can 25 control the

di stributed state ot HHer Hof oWt #1 beReReRBr 8RS n length

LU 4 S5 S SR oD 612 [ogtrane ocoupying
oA S B T 00 B! 09 2 LRUES, SH10R e,
and particularly preferably 0.5 times or more but less
than 0.8 times, in the adhesively-fixed part of
neighboring region (A). In addition, the length in the
15 adhesively-fixed part of non-neighboring region (B) is
preferably 0.3 times or more but less than 1.0 time.
The module which uses the above columnar materials
having such length improves dischargeability for
suspensoid and shows the effect of reliably preventing
20 the membrane from being damaged and ruptured.
[0020]

The columnar material can increase a bulk of
the hollow fiber membrane bundle by being inserted into
an end of the hollow fiber membrane bundle, and can
25 control the distributed state of the hollow fiber
membrane, in other words, the dispersion of a membrane-
occupying rate, by being placed in an adequate

insertion point. A ratio PB/PA of membrane-occupying



instance, by inserting a plurality of the col umar
materials so as to be uniformy distributed in a cross
section of the hollow fiber nmenbrane bundles and 5
spreadi ng the hollow fi ber nenbrane bundles into the
whol e menbr ane chargeabl e region. Furthernore, the
rati o PB/ PA of the nenbrane- upyi ng rates can be

coTinbss Cab cp B PLREL IR S R Al e h% gf%»rlofor
' [ ri.n
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specifically contro ed by changin

ti“%eékﬁ@ﬂtdfthéhﬁolf@ﬁrfggepohgﬁﬁr%ﬂlC Lish g %@?2)

columar 15 materials with the same ness an

B nEitoioly keephoplbher ggasi hynetahbepinsekti %to the
poi nt constant and changing the thickness of the

colwinyiss nnEtierdmd . chO0Fddb Pe Cro§S06eCt FaRBheshaRE , Oft he
the columar 20 material is not limted in

partdtciut #E/ Bdo i ncheldesnb fonet astapgencarakeel eanabe
elliptic shape, a polygon such as a square, a hexagon
andod tsrcarl ecand aamalbcwk'matshap@. 5@\ pyeferaeding the
cross-secti onal e of the columar nmaterial is the
ci I leimgEen ﬁreatserlm $ cSe hialpet 2ehehtehpisahovel Lkeby to
danmage a hollom1f|ber menbr ane when the col umar

L0 BRI 5o Gtit dEIS 5 BLE T HPUE Snb? aRen- raiabbpPLiag,

mhen t.he shape of .the columar_ material is a circle,
an TEIPt i Lé r?é‘g &% W3 gon stRHFPRLE L Ela‘aare a

heéﬁ%%@f@hfiégz%f éh ﬁg%ﬁ¥g§§§@écupylng rate can be

specifically controlled by (1) a method of changing the
density of the inserted points while using the columnar
15 materials with the same thickness and (2) a method of
keeping the density of the insertion point constant and
changing the thickness of the columnar material.
[0021]
A cross-sectional shape of the columnar
20 material is not limited in particular, and includes,
for instance, a circle, an elliptic shape, a polygon
such as & sguare, a hexagon and a star, and a tabular
shape. A preferred cross-sectional shape of the
columnar material is the circle or the elliptic shape
25 which is not likely to damage a hollow fiber membrane
when the columnar material contacts with a fiber
membrane. In addition, when the shape of the columnar

material is a circle, an elliptic shape, a polygon such



. . it h
referably 5 tines or nore but 20 tinmes or |ess W
Peferenceyto an out si de di anet er of.the h?lloglflber
menbrane fromthe view point of easiness for

controlling the distribution of the nenbrane. The

"t hi ckness" descri bed here s the dlanpter_of an
estimated circle for a maxi C{OSS sect;onilP aThe

| ongs t adéfakrdi r eChbQRgel the jcalumar, , materi gl . ,
outgide d?angter of the hoIPoﬁk |§ér ngﬁ%rzﬁﬁkai%%njs
generafdyal®1H %ot Zmds MBY ﬁ@réhﬁbtta% Eq#%gngésg%gs d%th
columar material is specifically selecCte ne.

r ange e odnSe tioo 59n na + Pi 86 egakhy+ BY B%etﬁgngl%l%ow ffti%)er
30 nm and particularly preferably by the range o

t o "EgnkmrAne \Wieom titee col enimgs i wat 8¢ ahshas <a %ggular
shape, the 15 average thickness is preferably tinmes
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out,si de diameter of the hollow fiber nenbrane for the
sameYEAEEF s degantikidrbchaboveean £ addi 8i Ofetor of an
preferably, the shape of the top of the col umar
materi-dries Frieisusiop foomestiaon imtos susbcai shape as

t he _cal. ar terial can be easily inserted into a
hoﬁpg%#%éflaxﬁl&lr%l&ihmfe,th% pegh frircst !ryaasmlaal:one:rhe
sh . The .col ummar terial is not partlcular.y_
|i?n8t€3é£?odéaﬁie§ﬁrp8&§ reteravaltihay nergromme cis

] dna abli.c_substance, but a 25 preferred
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and particularly preferably by the range of 5 to 20 mm.
When the columnar material has a tabular shape, the
average thickness is preferably 3 times or more but 15
times or less with reference to the outside diameter of
the hollow fiber membrane for the same reascn as
described above. In addition, preferably, the shape of
the top of the columnar material is previously formed
into such a shape as the columnar material can be
easily inserted into a hollow fiber membrane bundle,
specifically as a cone shape. The columnar material is
not particularly limited to a high polymer material, an
inorganic material and a metallic substance, but a
preferred material is a substance having adhesive
strength with the adhesive bond which constitutes an

adhesively~fixed layer as well as having tensile

elasticity equal to or higher than that of the adhesive




[0022] In a nethod for manufacturing an externa
pressure type hollow fiber nenbrane nodul e accordi ng
to 5 the present invention, when the nodule is an
integral type, a vessel for form ng an
adhesi vel y-fi xed part can b%pfonposed of a housi ng
case itself and an end vessel“” which is fluid-tightly
fixed to the end of the housing case. An adhesive
bond may be injected froman 10 adhesive-injecting
portogspyi ded beforehand in the end vessel, or can be
directly injected froma nozzle provided in the

housi ng case. T On, the: 9bAetohapdnurheurifg apdule o4
cartridge type having a hollow fiber nenbrane

el gnensutdiec yesseb11on Fopatn@ehbeatd® module according to
adhesi vel y-fi xed part is conposed of a head nenber

Tongtd toutd gt hin e etedh, adidean: adnyassel ivhkeh inSegral
fluid-tightly fixed to the head nmenber. Alternatively,

t hewessel fagsdorfmmngfdheimghesi yehysttrsed-pakedmyrt can
be nmade by integrating the head nenber with an end
vesselcapqrad b ashdwsing ncaseyesseklshapd. althend vessel
adhesi ve bond may be injected fromthe

adhesisfe-isjfdatigg port Ly pFovededoi hhe hendndfvebsehousing
part, or can be directly injected froman opening end
of GFE -hedd! TS B Ménte whP tRCERE RBPTORE
1Ofiber nenbrane bundle is 25 inserted). FurthermpreJC in

t h& PETTOW Tirbd neifhrine: = efettd ppeorenand in the end
adh% ively-fixed part,.can b&yco osed o% only the
adﬁresisfg'béjﬁ:d Cﬁ‘ﬁld%iehedlhroeﬁto f1 < et aneé ‘BynOZ_Zle
br gRakinad N6, wenselooind ALIUDG the aghesi kel Vablgedunen
25" part froma material ‘having a T'ow adhési ve
St k@ROdbdule is a cartridge type having a hollow fiber

nmembrane element, the vessel for forming the
15 adhesively-fixed part is composed of a head member
constituting the element and an end vessel which is
fluid-tightly fixed to the head member. Alternatively,
the vessel for forming the adhesively-fixed part may be
made by integrating the head member with an end vessel
20 part so as to form a vessel shape. The adhesive bond
may be injected from the adhesive-injecting port
provided in the end vessel part, or can be directly
injected from an opening end of the head member (a part
into which the hollow fiber membrane bundle is
25 inserted). Furthermore, in the hollow fiber membrane
element, the adhesively-fixed part can be composed of

only the adhesive bond and the hollow fiber membrane by

preparing the vessel for forming the adhesively-fixed
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with a cured adhesive bond; meking it into a peelab
structure; curing the adhesive bond; and then peeling
and renmoving the vessel. 5 [0023] In the manufacturing
met hod according to the present invention, the
i njection/curing of the adhe§%¥e_ bond may be
conducted by the so-called centrifugal adhES|28
met bodt usikpg Lhgaeept Lif ; force, . or. can e b
injjgct ed with the go%‘%l feq 8d el ﬁr?gw SANEST O Mot
of wion cef sl byal aiimeting bhfaadhesiivg AN i & stale
of |eaving an adheS|ver-f|x§g part attée% Cand

i i ; i esi [ .

’ . [ p 1
Cursmﬂ?ﬁure Th@uﬁﬁﬂgftﬁégéﬁhé %% g%nﬁe ?A t%en celi ng
preferabl e because the nmethod uniformy forns a
coatnichgrdmyeingntidevesser, 15 surface of a holl ow
fi ber nenbrane at the inner surface of the

Sadhléi3al y-fi xed part, and thus hardly causes the

rupture of the nmenbrane. \When the centrifuga

adhesi on net hod 4% gmplofed.untng gebrbal atbbedihhto the
i njection/curing of the adhesive bond is applied by 20
hoPTESHRCA 1Y a8t ¢iaTy tiHee niodiget iont bershat @£0fhe adhesive

[ [ a_nozzle upward and rotating it (for '
?:ré’f%gl:?i:g%ysé’@ ﬁéﬂé%ﬂcptaﬁlhisérﬁhel)s,ommlméncemrnﬁdghe

ac i.ng. to the present inventhpn_is manuf act ur ed
Wi %gkgﬁﬁ%“uéné?t&oc{)ﬁé%ﬁh% iRl £ mdHeg: bnf et hodor i tan be

_ _ =i ca
101 SiR9cBeeherahl e to horizantally sef, the mdule in the

directing O
' 0Si,t:i .and tate it. This (s because
oo PR Rl e et BR ek B il rigtrd e of
261e@@Zﬂ@eaﬁoﬁﬁﬂ@égveEQqu%%ﬁl%Jynge/géggnagénz fgng it.

The centrifugal adhesion method is preferable because

the method uniformly forms a coating layer on the outer

15 surface of a hollow fiber membrane at the inner surface

20

25

of the adhesively-fixed part, and thus hardly causes
the rupture of the membrane. When the centrifugal
acdhesion method is employed, as a general rule, the
injection/curing of the adhesive bond is applied by
horizontally setting the module in the state of
directing a nozzle upward and rotating it (for
instance, see Patent Decument 1), but when the module
according to the present invention is manufactured with
The use of the'centrifugal adhesion method, it is
preferable to horizontally set the module in the State
of directing the nozzle more downward than the
horizental position and rotate it. This is because

when the module is set in the state of directing the




havi ng a | ow nmenbr ane-occupyi ng rate in nei ghboring
region (A) of a nozzle. In addition, when the

i njection/curing of the adhesive bond is applied with
5 the centrifugal adhesion nethod, it is preferable to
stop the rotation at a stage Wgen the curing reaction
has proceeded to the extent t4%t the adhesive bond is

notndbui i 260.30YqM0LE. ANALSUPRRQUATEY, L0 *g%at 8

adhesi ve bond 0 conp eteyihe Feac

10 ghainghe ﬁgﬁeﬁé%@agggd %égﬁgﬁ?]%l lrtac&ef Ilg{% oring

cured condition rane

useged ot hen present nobayenti ?H Lagkkdes, a igvense

osnotic menbrane, a nano 15 filtrati on rembrane, an

ul tyafedt esn reabiagecandna aRRESESE bohlrald Wpplied with
menbrane. The material for the holl ow fi ber nénbrane

is thotcpartitugar | yahesibrdme8Add], NGhUdES preferable to
pol ysul f one, pol yet her sul fone, polyacrylonitrile,

polsiop dehe 20:polyet heriansdegepohyanicde, cpaling reaction
et her ket one, pol yet heret her ket one, pol yet hyl en,

polhas apyd ereded pod yde rexhght pehtenehe adhesive bond is
et hyl ene-vinyl al cohol copol yner, cellulose, cellul ose

acéﬂﬁtéﬂqkﬁ§@¢®ya¢ﬁem@reflﬂ@dlaebsequently to heat the
et hyl ene-tetrafl uoroet hyl ene copol yner, 25

pol3ANRT AT (RARFRt HY | BhedValndt ® heoRBEPES| taenarericdlos SO

&hereof 002 11n addltlon as for a preferable shape
of 37t FHBorb R SRer et R | Angr PARaRGLEL Fared

pr ecfoenc?ibclon
[0024)]
The hollow fiber membrane used in the present
invention includes a reverse osmotic membrane, a nano
15 filtration membrane, an ultrafilter membrane and a
precise filtration membrane
The material for the hollow fiber membrane is
not particularly limited, and includes polysulfone,
polyethersulfone, polvacrylonitrile, polyimide,
20 polyetherimide, polyamide, poly etherketone,
polyetheretherketone, polyethylen, polypropylene,
poly (4-methyl pentene)}, ethylene-vinylalccheol
copolymer, cellulose, cellulose acetate, polyvinylidene
fluoride, ethylene-tetrafluorcethylene copolymer,
25 polytetrafluoroe;bylene, and the composite materials
thereof.
[C025]

In addition, as for a preferable shape of a



50 to 3,000 m and further preferably 500 to 2,000 Em
and the ratio of inner/outer dianeter is preferably
0.3 to 0.8. Furthernore, the hollow fiber nenbrane 5
preferably has a wave. Wen the hollow fiber nmenbrane
has the wave, it can decrease ;he nunber of col umar
materials used for controlliﬁﬁ the distribution of the

TEMDs 206w 0eEHRY! RArbatee [ 0926 19 The foré:)rgpt?feléggr%gﬁrably

wave, namely, the degree’o

t hesgriops pgodegreesh EB?tPQQ' %‘%’g r?a%r b;é'?)gjlu 9 2@00 ey

crinping degree is preferab

t ham®. Bhe angt parskcuha f
but 2.0 o? | ess. When tégygggﬁg gﬁgm%éena e E%E&%gm%iy G.3

hol4w@\0 f§ ber ruethe anerbyunehe nbaybngst he CHLARLAY
degree of the above range, the nodule can control the

i gta€i futdlohny diasrembranes imtonacher ggdet gLMeRgd memprane

menbrane distribution by using a smaller quantit

t hé@s ddre prasteentit heamedds paesd r ome bﬁuﬁgezooga%gﬁﬁnar

and ruptured, and further can exert physical cleaning

efF@5ﬁ§%ﬁkquﬂﬁedﬂﬁﬂrLﬁnnﬁnpllmn@stmél@is@ﬁlbﬁtlbheof the
ne in the housing. The crinping degree

deg‘@ EFNEE Ry I alafes det er mi ned by bundling 1,000

holg%#'flber menbranes and putting it in order,
25 a PET filmwith a thickness of 200 mand a

o 1, o a0 o DVLR S 3 W@ow@m@m@
e PELO8, SRR AR B IS LO8 l epe
theohoblOWiber bundle. The crimping degree is preferably

1.45 or more but less than 2.5, and particularly
preferably is 1.50 or more but 2.0 or less. When the

15 module is made of the hollow fiber membrane bundle

having the crimping degree of the above range, the
module can control the distribution of membranes intc a
predetermined membrane distribution by using a smaller
quantity of them, can prevent the membrane from being

20 damaged and ruptured, and further can exert physical

cleaning effects without obstructing the oscillation of
the membrane in the housing. The crimping degree
described here is a value determined by bundling 1,000
hellow fiber membranes and putting it in order, winding

25 a PET film with a thickness of 200 pm and a width of 40

mm having a spring balance attached at an end around

the hollow fiber membrane bundle, pulling the spring

palance so as to apply the load of 1 kg onto the



fi ber menbrane bundle in the condition, and
calculating the value according to the foll ow ng
expression. Crinping degree = (peripheral length [m /
n)2 5/ ((outside dianeter of hollow fiber nmenbrane

t he nunber of hollow fiber megbranes). [0027] [m)2 x
When manufacturing the holl ow fiber nenbrane nodule

or bheqMembrane eheienl LNl ul g%ﬁiﬁ‘b;ggfjuéﬁe ]ipoj?%%w

usi ng a nmenbrane havi ng the above descti wave,

nunbﬁbegfméﬂEr@Q@V%u%%q%rng@ﬁgﬂdgﬂgytfgﬂf”éﬁﬂSbaféﬁhating
be reduced to 5 to O by controlling a ratio S2/S1 of

t heting eda Bdeobicacanbyane ehar geahlsirROiQp ids die .
end face of an adhesively-fixed part with reference to

15 the area Strofptihg segbeane chanrgeakirer €@t Nm] / m)?2
the inner side of the adhesively-fixed part to be 0.7

or /nbteubsidd. QiemekessorThellati & i82/+Sndnbrane [m])? x
particularly preferable in a range of 0.80 or nore

buttloe goupet es§. hol0ORSFiR6rThemkdiaesisye bond used in

the present invention preferably includes a high

pol ‘haterial of an epoxy resin, a urethane resin,

an epoxy acrylate resin, a silicon resin or the |ike.
Anong them tWeetuFebhaAetrEsNE FEepaptilowl difpr membrane

prefe | e because of 25 conpleting the reaction_in a
PO (PErORt TrRBraTh SOBBECFORoRARéFating the module

wgegl el T gl Yot eepbescd ol oLice atheslye bong,
mfgﬁ%‘ﬂﬂﬂﬁgr95P3§Héeaggggraéggrgggangoﬂﬁﬁha%gmaterials
can be reduced to 5 to 0 by controlling a ratic 52/51
of the area S2 of a membrane chargeable region in the
end face of an adhesively-fixed part with reference to
15 the area 51 of the membrane chargeable region in the
inner side of the adhesively-fixed part to be 0.7 or
more but 0.9 or less. The ratio S2/S1 is particularly
preferable in a range of 0.80 or more but 0.%0 or less.
[0028]
20 The adhesive bond used in the present
invention preferably includes a high polymer material
of an epoxy resin, a urethane resin, an epoxy acrylate
resin, a silicon resin or the like. Among them, the
urethane resin is particularly preferable because of
25 completing the reaction in a relatively short time. In
addition, the adhesively-fixed layer cocmposed of the
adhesive bond needs to have such pressure resistance as

to endure a differential pressure generated during use,



and thus has preferably adequate hardness. On the

ot her hand, in order to reliably prevent the holl ow

fi ber nmenbrane from being ruptured due to the fluid
flow in physical cleaning for a |longer period it is 5
preferable to use the adhesivg bond havi ng adequat e
sof tness. Accordingly, in ord ? to inpart the pressure

r esksHanee sNeGEs Salk AN 1 fafdeQ:}LtEEat &é&@nd On the

reliably prevent "t he rupt re of rane it

pretenakl aaha,use theadhesing hond, hp%/é%@a{ﬁé‘eﬁélﬂ@w

bet ween 70D and 50Ain a range of operating

t enperatunesorihe Fataness eseudhed el meansnd heryiq
val ue shown by a Shore hardness gauge in 10 seconds

af t eLlopushi payst cant eltheiswy frage 00 chfMPEriod it is
substantially having a snooth surface. When the above

15 pattierekteeds WBB, thke aathkesivelbprid Xedriayetddmyate
cause the above described rupture of the nmenbrane,
andsohenesthe Raktoedisglgwennt banle50A0 tieqressiy eressure
resi stance of the adhesively fixed | ayer nay be

i nstffietence nacerReapexengl acd fichentr dsentusiaeent i on

will 20 be described with reference to exanples and
ref%‘?Jeh%}élyeRéﬁﬁ?EE tﬁfeaﬁﬁpéurpongg]th%mw@r@.zat is

6, 600 gollo er nmenbranes nmade from PVDF (which is
mantt & ?ﬁ‘?‘%@' b’g}OAgaﬁ. tEﬁeﬁPEﬁFlVﬁdG@PPy%VﬁHMWW

@ d?twg ho%#g ﬁgrgméasn gged wer.e made .into one
and t &"i Aserldl Ph EPREGSAY 30
temperatures. The hardness described here means the
value shown by a Shore hardness gauge in 10 seconds
after pushing it onto the surface of a sample
substantially having a smooth surface. When the above
15 wvalue exceeds 70D, the adhesively fixed layer may cause
the above described rupture of the membrane, and when
the value is lower than 502, the pressure resistance of
the adhesively fixed layer may be insufficient.
In the next place, the present invention will
20 be described with reference to examples and reference
examples.
Example
[0029]
Example 1
25 6,600 hollow fiber membranes made from PVDFE
(which is manufactured by Asahi Chemical Industry) in
which one end of a hollow part was plugged were made

into one bundle, and further were inserted in a housing



case 2 having a head part in which a current cylinder
5 wth the inside dianeter of 154 mmis placed
inside, as described in Fig. 1. The head part has a
nozzle 3 with an inside diameter of 40 mm and the
central axis of 5 the nozzle g the normal |ine of the
head. The current cylinder h a cylindrical shape
havj 240 rough- I it h.t. i anet er of
mwbigﬁeaérgtaik}é%%e%cé%%ogﬁj%gr#nopdhsl;}%m RS cylinder 5
forgip d [ | r Q C
nozzl egcgﬁfr glgggg%s!da%h%tt%lgeggﬂhgﬁ%ﬁggi learé%n]bnr%ln%e’ as
1 hadsthevpar ensikzg of; 0. bzt M MOEY i Anes :
of 0.65 mm and the%outside giaﬁgpggagk'§%g§fgnnl éﬁ% 3 with
hada@a Wayvedw ihathbeeer bAPiuNInd€d=eQ @he LbB.ral axis of
Subsequently, 28 columar bars (which were previously
$orpeel byzehar gsnghandospeeadiing su¥chhan hksadhesiareurrent
bond as described below into a nold and then curing
i t)chaimagrthesoat sydéndiranafieshabel hamtrwer@0 through-
inserted/placed into the end part of a nenbrane bundl e
of ZPptugHedvhohl baepdiemeide o asmtnd be enirkaimhyexcept a
distributed. In addition, 24 columar bars with the 20
outRidle @f apeteetvicallunfomniel 4Pecdmadestr dm total with
po“ye&%%lene, wer e inserted/glaced into the end part
Tordne-bundPezbe GRNepenedxhsl| owhpareesi deldow
S 40 be uniformy distrjbuted. Subsequently, the
LA I%%rrﬁ}i‘:x%% ?nﬁ‘%‘gt%]aeiﬁ%etﬁézﬁeaé 8f 1t H@, the

adhesi ve

MO DAL CiRe B L1 Xh Ngs AR, adnes| B SUP DAY 09 Beter of

t ube uci ng the  adnhe

thQLQQﬂn%Llﬁﬁﬁ]hﬁﬁqé &gv%hﬁiggu§hggcg938in degree of
hori zontally fixing the ousli ng case on-a fr e For
cent.rdf.ugatisiedie 5 At 23 3dolumnar bars (which were
previously formed by charging and spreading such an
15 adhesive bond as described below into a mold and then
curing it) having the outside diameter of 11 mm were
inserted/placed into the end part of a membrane bundle
of a plugged hollow part side so as to be uniformly
distributed. In addition, 24 columnar bars with the
20 outside diameter of 11 mm, which are made from
polyethylene, were inserted/placed into the end part of
a membrane bundle of an opened hollow part side so as
to be uniformly distributed. Subsequently, the
adhesive bond was injected into the head of the housing
25 case by fixing an adhesion cup having a tube for
intreducing the adhesive bond attached thereon at both

ends of the housing case, horizontally fixing the

housing case on a frame for centrifugation in a state



of directing the nozzle dowward at 45 degrees, and
horizontally rotating it. The used adhesive bond was a
t wo- conponent thernosetting type urethane resin (which
is manufactured by Sanyu Rec Co., Ltd.: SA-6330A2/SA 5
6330B5 (product nane)). Wen %ge fluidization of the
adhesi ve bond stopped due to e proceedi ng of the

Cur bRg L eRekhon tHRC S OLAU o Of A £ 1§ Ugal SR fg
was stopped, and then the housing case was taken out

andnpReatedtal 190G tiaR idly aken tohe L ethinddien. B was a
10 end of the housing case was cut to open a hol |l ow

par twol-Bolbenshée the rwiseh ttikey Roldow Rariavasr4d 1ggeshich
in a stage before being adhesively bonded, and al
theiscohuoiacthaes Wy Ghngte Rrded.r,omgpd) yeddyd B0a1/SA-
an opposite end were renoved to formthrough hol es.
Theci30pbesentdrenbname )of. t M arpdiee flad divactirvesf the
length of 2 m Subsequently, the housing case was
j oi agdeswivehboaps séapard 6ict oudle @maaresiifay and the
by using housing nuts Ba and 8b, and then the nodul e
wasCcROiaot 4eRediro . athil rering cdewifce@ iqpnitie Bigrle refchine
di recting an opened holl ow part side upward, and was
subFéEtégOPBQEhy§P€aFh@Pe&ﬁﬁn@Qﬂﬂ%ﬂﬂIQQ%Pt%%ﬁsi%%ﬁn out
descri bed bel ow, glgan_mater was supglied into tEe
moddl'e FFanf928ta 8 det of *RnCtipPer CaltfieSHYEFy- f FREH the
1 aré a gttghehftowl rgte O& 8 %BtA%b %pdn cllo art
i ntl'FaReotidFy "8I * s “8GFpi"P8d “héiei®Ft S Ki%e P
of I r esl.v -fi Lt 4 f
o BB STt R oPrL GRS PRl e pee VI ISR An
stage before being adhesively bonded, and all the

columnar bars which are made from polyethylen in an
opposite end were removed to form through holes. The

15 present membrane of the module had an active length of
2 m.

Subsequently, the housing case was joined
with caps 6a and 6b through C-rings 7a and 7b by using
housing nuts B8a and 8b, and then the module was

20 attached to a filtering device in the state of
directing an opened hcllow part side upward, and was
subjected to physical cleaning durability tests as
described below.

Clean water was supplied into the meodule from

25 a side of an upper adhesively-fixed part 4a at the flow
rate of 8 m’/hr, and simultanecusly air was supplied
therein from a side of a lower adhesively-fixed part 4b

at the flow rate of 7 m’/hr. Both of supplied fluids




cut at a position of 5 mmdistant fromthe inner
surface of the upper adhesively-fixed part to forma
snoot h cross section, and the hardness of the

adhesi ve- bond part of the cut surface was neasured.
As a 5 result, Shore hardness3§as 65D at 5C and was
40D at 40C. In addition, a length of the columar bar
i nserted+a : iely-f1xe: .le
the%Fengtthtao tﬁgqﬁe%@a%t@s;&slgﬁﬁ%xe pgt?rtlfgnv\q/a%x\%‘%

10 murrage tiye that ipas aQih%@iv[@l%ix@%%ig Q%Aform a

hol | ow fi ber menbrane el enment as shown in

whi ehiobmel ddes sa sedttidrdgefeathd madmef 4 athdSadhesive-
flange; a lower ring 11 having 24 through holes with

t hebdhdnptet off themwhrant Afadengi=a preilsdON poas ta
wth a length of 40 nm and two pipe-shaped struts
p10¥emhilch &hereade ridnemsSUSswiatd at ditsiade dizanater at
of 10 mmand a wall thickness of 1 nmwas prepared by
usi A§°C20 6, 600 hol | ow fi ber menbranes as in the case
of Exanple 1. The strut was arranged in the outernost
ci rcunf er enceldf agdasiitew fi Bengrdntfandebnrdlumnamndar
mas,adhesivelg fixed wwth the use of the hollow fiber

menbPARECEAd2a t16- EERFEAERL YRermes Ertitngasy pd 28, while

urethane resin (which is manufactured by Sanyu Rec
Co. SR L %?QEEAP%%EMPER?&?G‘ESElcfﬁrlé’déé@eﬁfar?@)l)t. ¥Aie 65
artrid h was.inteqgral formed with an end
l€e§@é1 g%%r??gaﬁa§ﬁgswggpgrb¥for i ntroduci ng adhesi ve
bon90¢§0§4
Example 2

A hollow fiber membrane element as shown in

Fig. 5 which includes a cartridge head 9 having a flat

15 flange; a lower ring 11 having 24 through holes with
the diameter of 11 mm¢ and having a protrusion part with
a length of 40 mm; and two pipe-shaped struts (10}
which are made from SUS with an outside diameter of 10
mm and a wall thickness of 1 mm was prepared by using

20 6,600 hollow fiber membranes as in the case of Example
1. The strut was arranged in the outermost
circumference of a hollow fiber membrane bundle, and
was adhesively fixed with the use of the hollow fiber
menbrane and a two-component thermosetting type

25 urethane resin (which is manufactured by Sanvu Rec Co.,
Ltd.: SA-6330A2/SA-6330 B4 (product name))}. The
cartridge head was integrally formed with an end vessel

part, and has & port for introducing adhesive bond in




the end vessel part. The hollow fi ber nenbrane bundl e
was adhesi vely bonded with the cartridge head and the
| ower ring by setting the end part of the nenbrane
bundl e which was present in the side where a hollow 5
part was plugged inside the caytridge head wi thout

pl acing any particular insert” in the bundle, setting

thetﬁ@deﬁartregfs eihepenbrane bundlg, indhe n%nq&mr&ndle

the holl ow part was opened inside a |ower ring, and

theﬁa5n§§ﬁébﬂgéﬁgxb6adéﬁ cekumale bans Mede fHom hd the
pol yethylen in the hollow fiber nmenbrane bundl e

t hr ogghr b@thbynsbla@lth\@her g, cRerd Zantald Wndriod g
themon a holder for adhesion, and adhesively bondi ng

t hepumiit 8 @hieRniEsf pgakenet hed tihe tsheld iwted statellow
The adhesive bond was settled at roomtenperature and
guredrbywd5 heatipad assidet heecase tafi dgcanpael vittthent
end vessel part of the cartridge head was cut to open

t heohatiow apwr parhithéaendnstrithé nhaheowdridier, setting
menbrane, and the columar bars which are nmade from

pol Yot hgh@neasEect puhpedeblt anecoluriid o dwerthye g dep where
formthe through 20 holes. The present holl ow fi ber
nen%?%n%oéi%ﬁeﬁﬁrﬁaﬂaSaﬁP§8?Fvénﬁéﬁ§tﬁ FOVEIMI iTe and

A7

%edgjé%d t%%e?oﬁ%rgﬁlngogg ?éésgcﬁfvfl %%%%i%jFﬂfough
d Lar

parie e e R e B0 o aTEb & AT AG IR on 2

ap 1%511‘@@% veby- £am@gl@artaha EhBecaLEALdgenReRd $hdS, with a
|

centrifugal method in the fixed state. The adhesive

bond was settled at room temperature and cured by

15 heating as in the case of Example 1, the end vessel
part of the cartridge head was cut to open the hollow
part in the end of the hollow fiber membrane, and the
columnar bars which are made from polyethylen were
pullecd out from the lower ring tc form the through

20 holes. The present hollcw fiber membrane element had
an active length of 2 m.

The inside diameters of the cartridge head

and the lower ring were respectively 155 mm and 144 mm,
and the thicknesses of adhesive layers in the cartridge

2b head and the lower ring were respectively 65 mm and 30
mm. In addition, the inside diameter of an end vessel
part in a cut end was 140 mm, and S2/51 was 0.82. In

an adhesively-fixed part in the cartridge head side, it




t he nmenbrane-occupying rate PCin every unit region

(O was 0.7 tines to 1.6 tines with reference to the
menbr ane- occupyi ng rate PA in neighboring region (A).

In the region of fromthe first non-nei ghboring region

5 (Bl) to the bundles in the ntour part of the

second non-nei ghboring region (B2), there were three

uni r ggi C ' e - OECUPY,L rate;

o 1 age R b e D atnt ek A Sion ()

adhggivel y- tiixed part was i) Gttty Dasidd ofp ofhd
mnm di stant fromthe inner surface of the

adhgshyehy=Foxedpahly vyt cay tim c}&eigmﬁﬁdirtﬁ fQF M@ (n) .
snoot h cross section, and the hardness of the

adhesi va=besgipar bfoff ridre ot Swdtraceivas i grastlied. region
As a result, Shore hardness was 53D at 5 C 15 and 37D

at 401C. tp00B21lbubdarpl e n3 tWe kdhewseaft GAGhe second
hol | ow fi ber nmenbranes nade from PVDF (which is
manufactai gbdbby iAgahie gCoem (El) ,20 Hergustans) |, thofeanhircht
each had a pore size of 0.1 |lim an inside dianeter

of De€68CRM (Ah bBavinde tdicamerdragle P BN Ao of less
wave, a nodul e was prepared as in the case of Exanple

1 eiééﬁtotﬁaFlTﬁscggunnar bars were inserted into a

hal f regi on of gsnenbrane bundl e in a nozzle 25 side

and 18 col urmarPBEASCTIt Y t RE PEGISST Vit Y He X Bpptsit €73 s
15,98 0L, BEEELeorThe WO B RUNERl 694 0 By
Exagple,l. 38 the adhesively-fixed part in a cartridge
head to form a smooth cross section, and the hardness
of the adhesive-bond part of the cut surface was
measured. As a result, Shore hardness was 53D at 5°C
15 and 37D at 40°C.
[0031]
Example 3
With the use of 6,4C0 hollow fiber membranes
made from PVDF (which is manufactured by Asahi Chemical
20 Industry), of which each had a pore size ¢f 0.1 pm, an
inside diameter of 0.68 mm, an outside diameter of 1.25
mm and no wave, a module was prepared as in the case of
Example 1 except that 14 columnar bars were inserted
into a half region of a membrane bundle in a nczzle
25 side and 19 columnar bars into the region in the
opposite side to the nozzle.

The module was subjected toc a physical

cleaning durability test as in the case of Example 1,




menbr anes which were made from PVDF as in the case of
Exanple 3 was divided into four parts, and a cross
plate as shown in Figs. 10A to 10C was inserted into
them The cross plate had the thickness of 5 mm and 5
had such a shape as one side yas |onger than the other
side by 20 nm The nenbrane bundle was inserted into a

housknprease shithakethe Bxawplrech, -3t was ﬁ?ttﬁé‘e&%é‘ of
so that the long side of the cross plate could be

pl aErdmplea3pasist HeRigeAphatel ¥ oRRPRSIALe t Qi NPZZ} & s

10 Subsequently, six columar bars Sinmlar to those in
Exapbhee laveskoirnsént edgsnt aoeaeh afoct wa o rHagddansd of nto

a side close to the nozzle anong the nenbrane bundl es

di vied. i nTbef oupskr pthenkadandeeitphic ke@lswmear Paws, and
were inserted into each of two fractions in the side

15 pposice toshhpenszzbee Aftler whballpnpke nbdil ehsasother
prepared as in the case of Exanple 1. The nodul e was
sub}&ee v t 60 amPhy sTal membeanknyuddd gbivkist yinsestteas into a
in the case of Exanple 1, and as a result, after the
opéFﬁT?b%gf%?s§|ilﬂ%h?ﬁstozﬁxﬁﬁéﬂé is @AMy weme set therein

nenbr e that caused a leak after the operation
perfoa &G o fithseSiersr the Fegﬁsm,aéaftien.cgwéai behe

(#fgﬁ ber nenbréne nmodu f f in.the in N
* aUNRRT Vet §7 £ TRERIBLT Y.ﬂpaoééFFr 89@ ﬁ@&& e.
R N e e

theamgste Pl & | hide: sgcond, ”é’é‘cl?%@hPEB' @%ac%g' ﬁ% of a

was ruptured at the adhesive interface. Furt
holdiowt fdlhefe 3 the nozzle among the membrane bundles

¢

divided into four fractions, and eight columnar bars
were inserted into each of two fractions in the side

15 opposite to the nozzle. After that, the module was
prepared as in the case of Example 1.

The module was subjected to a physical
cleaning durability test as in the case of Example 1,
and as a result, after the operation for six months,

20 there is only one membrane that caused a leak after the
operation period of six months.

After the test was finished, the hollow fiber
membrane module was cut in the inner side of an
adhesively-fixed part in & cartridge head, and the

25 leaking part was observed. As a result, one membrane
in the part ceorresponding to the position of the cross

plate in the second non-neighboring region was ruptured

at the adhesive interface. Further, the hollow fiber




menbrane was picked off and the adhesivel y-bonded
surface was observed in detail. As a result, there

exi sted no nenbranes in the width of about 3 mMmin the
part where the lIong side of the cross plate was
buried. 5 Wen having taken a ghotograph of the inner
surface of the adhesively-fi% d part; enlarged the

h t . i 7e; dadstrib
M T b g R e
f43e 2 B £ eghect;i vel I
gg;%KQgééneﬁgéaﬁg%%%v%ggéﬁiing%ﬁg%ggz%%éig&ﬁ%?igﬁdt??ﬁf

Menbk apecACEBPYERB rahdke iRCHH eMefh WY tod&ai of (O in the
was 0.7 to 1.4 times wth reference to f%e

Menps atewneeupyhag 16akye sPAc Bf RYIORRYINGTRHU Ohud Auried.

In the region of fromthe first non-neighboring

begiWban(Bhyihg theeeont pubtpaitaphd oof thindlesd sideice of
second non-nei ghboring region (B2), there were seria

t hreke uailbeségedps f(€pdhanirng the arpRabrare O Ah to

rate of less than 0.5 tines PB. In addition, a length

of ameRgofuprpar abdrmepagertied Hnstivé badhesiswealtye fdiked

part was 45 mm while 20 the |length of the upper

adhei ve¥ yfihredupabranas 85, nEBlanddt F82r attire Wadl3, 0.42

0.69. In addition, the_long side and short side of

t he* &t o%s® pl %?%P%FéVS%megﬁﬁdrESlﬁmPBp@ép@éft mpsforane-
l%nd the ratios were 0.8 gnd 0.54 respectively. 25 [

031 R hpar 5R e mnﬁr 31 APHofFFEWrEMBERNRERISCARY 1nG

ggg%%ﬁer@gtP%ﬁgféggr%gaggggéggnc?a? 8ESE6QQDE% %.4 times
with reference to the membrane-cccupying rate PA in
neighboring region (A). 1In the region of from the
first non-neighboring region (21) to the contour part

15 of bundles in the second non-neighboring region {BZ),
there were serial three unit regions (C) having the
membrane-occupying rate of less than 0.5 times PB.

In addition, a length of the columnar bar

inserted in the adhesively-fixed part was 45 mm, while

20 the length of the upper adhesively-fixed part was 65
mm, and the ratio was 0.69. In addition, the long side
and short side of the cross plate were 55 mm and 35 mm
respectively, and the ratios were 0.85 and 0.54
respectively.

25 [0033]
Comparative Example 1

A hollow fiber membrane module was prepared

as in the case of Example 1 except that an insert was



40 not used when an upper adhesively-fixed part was
formed and the hollow fiber nmenbrane was
adhesi vel y-bonded with a centrifugal nethod in the
state of having directed a nozzle upward according to
a general rule. The nodul e mqﬁ)subjected to a physica
cleaning durability test as in the case of Exanple 1,

and,@s @sk8skhtn Eﬂeukﬁggfgg %%E@@iﬁi§£%%$ or%ﬁ%§eformed

after one nonth, and S occu

Menbranesei AoCURY! atbye hekhalakt ofh st WoIHRNEAS. W8 ded
10 test was finished at this tine, and the nenbrane

noduil €h Wascahsasseghl efletA8da i heshll Qe Yo ATBIHF 3N
havi ng caused the |eak was ruptured in the side close

t 0 @&iraozedeaofiotbeeupperradhesbvaliygf itxed paeraien;le.
havi ng observed the distributed state of 15 the

hol |l ow fi ber Tesbradelaswkn thbjeasedoftoExamplyesikal

t here nondensely exi sted the nenbrane in a nozzle side
of aldwusidglunabit beyetesistedinothenbrare ofn Bdzenple 1,
regi on of about 10 cn2. As a result of the neasurenent

of dHe I st ripaLd, stheelethe pachorPy RPA ¢omowmtaees
20 occupying rates showed 2.5. [0034] Conparative
Exahpt e CVherP Ry mytacedsmbaadedogchsrrewin Bér or more
menbr gne el enent gre ared as in_the case of

25 TG 3 HOuGt e o ST Bt hes S8¢ S0t Rat e The
15140 {18 FOIRRLSLI e BOISETSe, SURLS 10 Roriags mocurs
cl RSy t%sas l%(? pggvé d]?QSli_lftE thQQ%}SIing%bryﬁ% having‘

positional relationship
caused the leak was ruptured in the side close toc a
nozzle of the upper adhesively-fixed part.
When having observed the distributed state of
15 the hollow fiber membrane as in the case of Example 1,
there nondensely existed the membrane in a nozzle side
of a housing, and there existed no membrane in the
region of about 10 cm®. As a result of the measurement
of the distributed state, the ratio PB/PA of membrane-
20 occupying rates showed 2.5.
[0034]
Comparative Example 2
When having accommodated a holleow fiber
membrane element prepared as in the case of Example 2
25 1into a housing, the element was set so that the side in
the comparative nondense state in an adhesively-fixed

part of a cartridge head could be closest to a nozzle

provided in the housing. The positicnal relaticnship



5 41 between the side in the conparative nondense
state and the nozzle at the time was inscribed on the
cartridge head, and then the nodul e was subjected to
a physical cleaning durability test as in the case of
Exanple 1. A leak occurred in,one nenbrane after one
nmont h, and the | eaks occurred4 n 5 nmenbranes in

Cunyéﬁﬁé¥§ EHEaglégtgﬁ %h@oggﬁ%'g%%qdﬁqﬁ%% ézggﬁke and

in cumulative total after n

finisbedozalet BEStARMALe aRd EH%C@E%Q&?Qﬁlqgﬂ%ﬁféﬂ%?&dge

10 di sassenbled. As a result, every nenbran Vi ng

C&Uﬁ@ﬂdth@nheﬂkeﬂﬂﬁhéuﬁb@ﬁﬁé WBst@%b%b@%éa‘%83§‘bH¥SLCal
nozzl e of the upper adhesively-fixed part. Wen having

neasleeditdieddrabilbuedestate @h thie held o fHbepie 1.
menbrane as in the case of Exanple 2, 15 the ratio

PB/ PA of nmenbkaheakcoupyirngdr ahesnshawesrkn?. afRE3%ne
Exanpl e 5 Modul es prepared by methods described in
Exdmiltes, 1and dhande&bapacatirvedExanpl eembramnd s2 iver e

20 attached to a rack device, and were subjected to

t heeUy 12 e orcbal 12 ABebf Jamantbk, | kgdi droB 6whiesirtthes in

turbidity was adjusted to 1,000 ppm by adding nud in
ri \%F“Lﬂc%ijo‘fﬁt‘h fal o? ThAlE 6 hernEhBan }ﬁfga teby passifigished
i T T (HRS1 FoR PATEL BRCSTRAHBENYaAT L or L he
er the
RSB A AL g ol onn o e rspeted 11
8 caused the leak was ruptured in the side close to a
nozzle of the upper adhesively-fixed part.
When having measured the distributed state of
the hollow fiber membrane as in the case of Example 2,
15 the ratio PB/PA of membrane-occupying rates showed 1.9.
[0035]
Example 5
Modules prepared by methods described in
Examples 1 to 4 and Comparative Examples 1 and 2 were
20 attached to a rack device, and were subjected to the
filtration of 1 m’ of a model Iiquid of which the
turbidity was adjusted to 1,000 ppm by adding mud in
river bottom thereto, and then cleaning it by passing
back wash water at the flow rate of 8 m’/hr for cne
25 minute and air at the flow rate of 5 N-m’/h. After the
operatiocn of filtration and cleaning was repeated five

times, each module was disassembled, and the state in &

membrane bundle in the vicinity of an upper adhesively-




menbrane bundle in the vicinity of an upper adhesively
42 fixed part was observed. It was observed that a

| arge quantity of sludge accurulated in a part of
second non-nei ghboring region in Conparative Exanpl es
1 and 2. In contrast to 5 thii a small quantity of

sl udge accunulated only in o % part of first

non Lgh [ ng._reqi in Exanple 1, and little
slugggégc %%Elg?gdgk%géfggﬁles 2 and 3. In Exanple 4,

a smal | quant ﬂyﬁgfs gbg%ﬁ}%eﬁc%%'g%' %} %%6%?’%4&&”& of

part of the neighboring region. 10
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menbrane filter nodul e suitably us In a ter

devi£gi $Qr in Ctanph¥hgvand 3apiblszing Jaw wate! SUast to
as river 15 water, |ake water, underground water, sea
yateis, donesiic &}@éhﬁ%?ebfaﬁduid@@u%fcrciu@flul%séds%ﬁ%}' in
43 CLAIM5S 1. An external pressure type hollow fiber
mendaeanes noduif ef toapr hshRgeaghbblrawdl irkeri oenby angmpie 1,
bundl e forned of a plurality of hollow fiber
nerdrdnesitla dbedgagacanduaanezzie EemmallleewiZngral 3. In
fluid to enter and exit therefrom which makes the

hol ¥:03snHihet, aewiraheguinketlyycddhérddet acearimlettrer only
and to the inner wall of the housing at both ends of

t he'Thattowa¥t ber wenbraselbordne; rrakes-a hol | ow part
opened in one side or both sides of adhesively-fixed
ends; and

10 INDUSTRIAL APPLICABILITY
[003€]

The present inventicon provides a membrane
filter module suitably used in a filtering device for
clarifying and sanitizing raw water such as river

15 water, lake water, underground water, sea water,

domestic wastewater and industrial wastewater.



has the nozzle for allowing the fluid to enter and
exit therefrominstalled on the side face of the
housi ng of at |east one adhesively-fixed end at which
the hollow part is opened; wherein a ratio PB/PA of
menbr ane- occupying rates is 0.50 or nore but 0.95 or

| ess when each of PA and PB 43 defiged as the (A
menbr ane- occupying rates i i ghbori ng region

of the nozzlepgnd a non-néﬁﬁﬁ@%?ing region (B) of the

h bl [ int
Pﬁﬁé'-rES?SS”Sfﬁangﬁgg%’é‘éﬁvéf%%%ﬁ%sﬁg%%j',h%. | lé& q‘“ﬁaﬁt |
j ' t ow rt in
i e s T B ekt S E ol

tyn@uﬁ@iéOfbfﬁggrofHEHBEﬁPQlﬂgguEEoﬁgqegks%Q%éraﬁg?%%ﬁ§nes,

hol | ow fi ber cartridge aving- a ["ow Ti ber me

burdleodormed Shdaz Rbeeaki kY r-of1hglkaw Li k8L g 6 enter
menbr anes, of which both end parts aré adhesively

fi xed andi hot hove pashs whiah herRst tpBEeLeNd c@f fipber
adhesi vel y-fi xed ends are opened; and a 44 housing
aceommindaie ngf hedarddhdged and BavhngthcRozzke +of @he
allowing a fluid to enter and exit therefrom

i nsttaldedvaonl atf | dasthoneisg det flaceh endwhbéhthBehollow
nozzle installed is fixed so as to be placed in the

vi ey SRR Anerd e fraeke of a ano adhespuetyobiered in
part in the qpened hol | ow parts side in the holl ow
s afe R4t ri s wheardrpsave by 61PBEPANGE; and
nenbrangfocc%%yin rates is 0.50 or nore but 0.95 or

| edE ST &% A dhd PEIS et i hbdidstehenter and exit

g? { re%%%’ro%cg%%\@aqqmrc?toen itr}lea snieéethaoéﬁja ngf rglgrie OQOl(;LIsL\)lng of
at least one adhesively-fixed end at which the hollow
part is opened; wherein a ratio PB/PA of membrane-
occupying rates is 0.50 or more but 0.95 or less when
each of PA and PB is defined as the nembrane-occupying
rates in a neighboring region (&) of the nozzle and a
non-neighboring region {(B) of the nozzle among a
membrane chargeable region in the inner side of an
adhesively-fixed part, in at least ocne adhesively~fixed
end of the opened hollow part in the vicinity of the
nozzle.

2. An external pressure type hollow fiber
membrane module comprising: a hollow fiber cartridge
having a hollow fiber membrane bundle formed of a
plurality of hollow fiber membranes, of which both end
parts are adhesively fixed and hollow parts in at least

one end of adhesively-fixed ends are opened; and a



nozzl e and a non-nei ghboring region (B) of the nozzle
anong a nenbrane chargeable region in the inner side
of the adhesively-fixed part, in an adhesivel y-fixed
end in the vicinity of the nozzle. 3. The externa
pressure type holl ow fiber n? rane nodul e according
toclaiml or 2, mherein in fie nelghbor|ng regi on

fﬁ)P%gsﬁﬂ er SI e g%’ eS|ve %§l£§géoHOZZle

”E”?6§n819%%ﬁ%§'%gfﬁ%ﬁ% %%'é%té}f%&argﬁa@ftﬁggsfﬂgﬁ
2.0 tines or léess with reference

membrang1oeauRyl 3§ naketPAdd dike ﬂseelcg@b% Neh{&91 O
(A), in every unit region (Q constituting the

nei gbbelengnkedilord( Ak AxeNeLHLMMAlLPEEEE 1Y Pehe
hol | ow fi ber nenbrane nodul e according to claim1l1 or

2, whetriinyPAf tRBl1iandrPB2raf:dahe Areimbrane: Oeepyt Ndked
rates have the relation of PA~! PBI ~! PB2 and

furphet PA theOo@enerd hnirewbptar®.s6Giate liesstianchdPB2ow

is 0.20 or nore but less 45 than 0.40 when each of

PB1t dpdr PREMbsadef Cagtirados; mbmbedme-20cTupyd P ABR eof

in a first non-neighboring region (Bl) and a second
nonm%bgﬁlb@rpﬁgu%gn@nreszﬁ e OB wenhweigghbor ihg> or
regjon (B) of the nozzle anong the nenbrane

cha}%%%bv ePe@?SH Ph Fﬁeapﬁngg disdeledingd as the membrane-

adhe ely-f art. 5. . The external pressure t
rorTeuey Vay FRERbhna RedbPBoEibs, dend oy By Sty

|32 JoL8e8 o WISLELAIEDOT neLatorino Jegion (O
th%ﬂﬁ@ﬁfrashgﬁbrane chargeable region in the inner side of
the adhesively-fixed part, in an adhesively-fixed end

in the wvicinity of the nozzle.

3. The external pressure type hollow fiber
membrane module according to claim 1 or 2, wherein in
the neighboring region (A) of the nozzle, amocng a
membrane chargeable region in the inner side of an
adhesively~-fixed part, membrane occupying-rate PC is
0.5 times or more but 2.0 times or less with reference
to membrane-occupying rate PA in the neighboring region
(A), in every unit region (C) constituting the
neighboring region (A).

4. The external pressure type hollow fiber
membrane module according to claim 1 or 2, wherein PA,
PB1l and PBZ c¢f the membrane-occupying rates have the
relation of PA > PBl = PBZ and further PA is 0.40 cr

more but 0.60 or less and PBZ2 is (.20 or more but less



of an adhesively-fixed part includes at |east one unit
regi on in which nenbrane-occupying rate PCin unit
region (C) constituting the non-nei ghboring region (B)
is less than 0.5 tinmes with reference to the nenbrane-
occupying rate PB in the non-gﬁighboring regi on (B)

6. The external pressure type hollow fiber nenbrane

mody} 636 2Hd1RAT QChalP bral oy WS &I & CUIECIL 4
d Te o

plate is arranged in the vicinity of the nozz
out ﬁémﬁkéﬁ@%%EﬁB%@n%aEta%eOfint he Maldowdd B&ls ghboring

menbr ane bundl e. he external pressure type holl ow
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and curing it to forman adhesively-fixed part.
membrane module according to any one of claims 1 to 3,

wherein the non-neighboring region (B) of the nozzle
among the membrane chargeable region in the inner side
of an adhesively-fixed part includes at least one unit
region in which membrane-occupying rate PC in unit
region {C) constituting the non-neighboring region (B)
is less than 0.5 times with reference to the membrane-
occupying rate PB in the non-neighboring region (B).
6. The external pressure type hollow fiber
membrane module according to claim 1 or 2, wherein a
current plate is arranged in the vicinity of the nozzle
of outer circumference parts of the hollow fiber
membrane bundle.

7. The external pressure type hollow fiber
membrane module according to claim 6, wherein the
current plate is cylindrical, accommodates the hollow
fiber membrane bundle inside of it, has a plurality of
through~holes in a wall surface except the vicinity of
the nozzle, and has no through-hole in the vicinity of
the nozzle.

8. The external pressure type hollow fiber



47
a lower direction than a horizontal direction;
injecting an adhesive bond into the housing case under
the centrifugal force; and curing it to form an

adhesively-fixed part.



