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DESCRI PTI ON PROCESS FOR PRODUCI NG M XTURE OF

TWO LI QUID M XI NG TYPE CURABLE RESI N AND PROCESS FOR
PRODUCI NG HOLLOW FI BER MEMBRANE FI LTER ELEMENT 5
Technical Field [0001] The present invention relates
to a process for produci ng a mxture of a tw liquid
m xi ng type curable reg R¥p11m ng the constituents
of the resin. Mire 10 speC| ically, the invention

" ¢! PROCESSFORHFHOBUCINGMIXTURE OFOTWO-LIGUID MIXING TYPE

m xing type curable resin to be used for producing a

CURABLE HESIR AN PROCESSIEAR PRADICING HOLOW-FIBERC 5o

uci n ow- f 1 ber ter el ement using the
g.tggg t 15 [0002] In the manufacture
ME@E@%FE W |E erérrNg‘nbrane filter elenment, a

two-liquid mxing type epoxy resin or urethane resin
is-typically used as a potting material (fixing

Teﬁﬂ%i'}'ﬁ@n order to adhere and fix holl owfi ber

s and thereby forma partition portion.
Durw&ﬁgrrmtlon of the partition portion,
cons P nts of the adhesive, that is, 20 a base and a

Cosultie SR Wﬁsﬁﬁéﬁsﬁe Yhrgehatter ?@“H“g?emté‘gﬁé’éﬁ wo-
liqupfnbbxfﬁﬁ t&b@ %Wsﬁms Bc%n ng%g P‘ﬂ”elritegirrwh More
speBlffe via i iniitidiehds &7 R o1 & P g iodng type
o Wt B S
proffof o NP Bfp oGt g o 11 <

Background Art

[0002) |

in the manufacture of a hollow-fiber membrane filter element, a two-liquid
mixing type epoxy resin or urethane resin is typically used as a potting material (fixing
agent) in order to adhere and fix hollow-fiber membranes and théreby form a partition
portion. During formation of the partition portion, constituents of the ﬂadhesive, thét is,
a base and a curing agent are measured and mixed and then, the resulting mixture is
injected into the space between hollow-fiber membranes within a time while it has
fluidity.

[0003]

Hollow-fiber membrane filter elements are used in many fields such as
various industrial processes, production of drinkiﬁg water, and sewage treatment. In

many cases, filter elements having a diameter of from 80 to 300 mm are used. For
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period of tinme short but enough to conplete a bondi ng
operati on and capable of achieving high productivity
is preferred. A adhesive having a pot life TP of from
5to 60 mnutes is often enployed. 5 [00041 A
adhesive for formng a partition portion of a hollow
fiber nmenbrane filter elenent |Is apt to cause
manufactanng secina rélallyebyclargessized filterisiement, & edhesive eurphisawithin a
and a curing agent. is not good due to poor
perio@a? GiesHorttbut ehougtbta complete/rbanding oparatiorandcapable of
sonmeti mes occurs. unevenness in the cured state of the
achislirRphige prdduictivity is préfemed.hA atibesive haviag aqiottiferTP of from 5 to
hoIIom#flber menbranes, it is the common practice to
60 Aifteyisdfehigmpleyed. i ng net hod of injecting the mxture
mhlte ut|I|2|ng a head differential or punp pressure
and gtrlfugal potting method of injecting the
n1xture y utilizing a centrifugal force. The l|atter
cent p {dw@sive ¥ forrimgERpdiition porfiore bfa holibwsfiberumembtane fifter
facilitates formation of a uniforminterface. In the

eleﬁféﬂf fsi dpt 7 Eaue! ihadktuais ibahg bétansé misdibilityibetiden a base and a

between a base and a curing agent is poor, partial

bitity th twdere rAcoordingly, there
CUTEWWQB ldBe to"podrEcDNMpstibility thegsbe! r ngly.

hereinafter be called "curing

sorHefYiES BSSLTs Linbveritidbs inntheGtired stdte dfths aghesie. cﬁum,ecﬁm the
adhesive into two |ayers by the <centrifugal force. In

mitiR Bitivbenhbilvefiberaniembrines) it isthe comment prattice to employ static

partition portion has a function of keeping pressure

poftif§ infdtRe 8f iBfRclifgthelhikeee While lutilizing ahead diffensrdiabo2oum
a serious probl em I ead| ng to inferior quality of the

prédshieeénd?é i ARG of inj8esHg themixtucmby utilizing 3
a two-1iqui mX| ng type adhesive are . m xed, for

ceﬁmﬁ.l&i forcd)YTiRe [@RbEshtafu ?émd!ﬁnglmemoﬂtls preferebemmisoit a
vessel or by a nethod of feeding theminto a static

fadiltdRs formidlion of Bltbiforin Mérfawe. dh the eenidfubbleating rmethbd, when
di sposabl e static m xer is preferably enployed because

thé misktsity Betwetprslbdésand g cuivig agent epooiipartial irtexenmess in the
m xer W thout m xing elenments is used, however, the 2

mﬁ?gfdﬁgﬁpﬁ?ﬁ? ﬁ%&‘??gﬁ*‘{‘iﬁ% gmfmat be ealtbd "caringsi n
unevenness"”) is apt to occur due to separation of the adhesive into two layers by the
centrifugal force. In the hollow-fiber membrane filter element, the partition portion
has a function of keeping pressure resistance so that presence of curing unevenness |
isa Sen‘ous problem Iéading to inferior quality of the filter element as a product.

[0005]

The constituents of a two-liquid mixing type adhesive are mixed, for
example, by a method of rotating a stirring blade in a vessel or by a method of
feeding them into a static mixer with a pump. A method of mixing themina

disposable static mixer is preferably employed because it does not need washing

after use. When a static mixer Without mixing elements is used, however, the
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to have curing unevenness. When a static mxer is
equi pped with many m xing elenents in order to attain
sufficient mxing, on the other hand, feeding of a
mxed liquid requires a very high pressure. 5 [0006]
Since a disposable static mxer is typically nmade of
plastic, only a low pressure can be applied to it. In
constittlentstcannobbea mixedamniformiy amtddhevrasin obtaineddlylthe reaction tends
pressure range, m xi ng nust be perfornmed at a | ow fl ow
to haxe eudingiunevenakss, YWhey ahstaticmixeo iscdquippedawith many mixing
predeterm ned anount of the m xture. This nakes it
elemdentsiic ofder toattaimsufficient Mixing; dncthe iother Hiangd, feeding of aimixed
pot life of the adhesive. [0007] Wth a viewto
liquidrequives agetyhiglapressurbescri bed probl em Japanese
Patent Application Laid-Open No. Hei 5-31426 (Patent
Docu[@o0s] 1) discloses, as a nmethod of using a
di sposabl e static m xer under high pressure, a nethod
of s8imteiacdispusablecstatic mixeeis tzpicaliywnadé of plastit, snlyzplove
static mxers with netallic holders and connecting the
pressurt ican bie>appliedid it I drdéeto rhik the constituentsswitiainl amablecr
has probl enms such as necessity of a disassenbly or

pressure indwhge, Mixikg aiust be perfbrned atvdiioncliow rédté and itaakes long hours
m.xers are used and excessively high energy

to abtain aqpedetemhined Baounhof the dextubs. JThis prakes itrdifficdOto complete
Pat ent Docunent 1: Japanhese Patent Application

thelbandingistep Within ithe pot lild éPthe ddhesivesure of the Invention
Probl ens to be Solved by the Invention [0008] 25 An
obj ef000?] the present invention is therefore to
provide a process for producing a mxture of a

t wo- Withia diewi tsioverdoytineg the' adove-descrited/probleny YaparsssePatent
generates | ess curing unevenness, can prepare the

Appitication EaidtOpen\NedsidB 31426 Paterit Dodumentl1 cdisclbses, as a method
performed preferably even if a disposable static m xer

of using a disposable static mixer under high pressure, a method of sandwiching the

outer portion of the disposable static mixers with metallic holders and connecting the

static mixers with a metal block. This method however has problems such as

necessity of a disassembly or assembly work of the holders whenever the static

mixers are used and excessively high energy consumption for feeding under high

pressure.

Patent Document 1: Japanese Patent Application Laid-Open No. Hei 5-31426

Disclosure of the Invention
Problems to be Solved by the Invention
[0008]
An object of the present invention is therefore to provide a process for

producing a mixture of a two-liquid mixing type curable resin which process
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used. 5 Means for Solving the Problens [0009] The
present inventors have carried out an extensive
investigation with a view to overconing the
above-descri bed problenms. As a result, it has been
found that in a process for m xing the constituents
of a two-liquid mxing type curable resin, 10 thereby
genéretel B5$ Buringlinévehnesy, caih prapeare!thepixture aklowcenergy a
cured product can be reduced greatly by carrying out a
consliniptitth, 8R8 cah behedbirfied preferablysveh ifentispasable static miker is
to sone extent, nore specifically, the above-described
used! obl ens can be overcome by carrying out mxing
operations of the constituents nultiple tines and
providing a non-mxing tinme between at | east one of
the m xi ng operations and anot her one of 15 the m xing
SHRSbAS! pessle@et thereto. It has been found that
Mepartﬁ%ﬁ‘ggﬁl@ai n a nmethod of obtaining a mxture by
usi oégf’t atic mxer, the above-described problem can
~ be overcone especially preferably by placing two or
nor e1ijd ?Hs@nmﬁ'it&d Kavattan®sd outdinsgidsrisid iavestigation with a
non-stifring portion having no nixing el ements between
view to bisebmigRhe aboldlBesdribol proBidms S A8 resuls it tsds Issen folnd
the static ™ mxers of a next stage, and controlling 20
tﬁ?ﬁr@ ok FixiRg tHe Graiiedts! of ol the-lie@id mixing typé slitable resin,
tha@\ﬁnt |nl=% cer@'ﬁéﬁange,ﬁﬁﬁeadi ng to the conpl?eti on of
iRBa mixtie '&(rjém,[cgﬁ UneveiheBs 868 Blredproduct ean be
mSWIﬁﬁﬁ@ptﬁa“er tt?g escr %gd. [1] A process for '
reddbeH gfelafly Eg cﬂhgihgro%t 8'miRing \UpetdtioH iafterinei copstituensts are reacted
resi

cur abl e , conprising m xing constituents of

to ddife EXBRL, inibrh Spadifidaly, thisRBoléLtiaddribetipRbtilems vl beiovercome

m X1 Nng operations of the constituents are carried out

il ' Astituemits mORipiestirpesandipviding a
by m% bt H)ﬁmégsoﬂeréﬁﬁhsaofrﬁ%‘céﬁ ) plesti preb

n at ast one of the mxing operations and
non iH? fimeBatWhen BEleBbPdrad AN fridtihg Operatibeandatother one of
erelo

. [2] A process for producing a m xture of a

the MRirlg SpéirticHs duBledueif tHerétabithas been found that particularly in a
method of obtaining a mixture by using a static mixer, the above-described problem
can be overcome especially preferably by placing two or more static mixers in series,
disposing a non-stirring portion having no mixing elements between at least one of
the static mixers and another one of the static mixers of a next stage, and controlling
a total volume of the non-stirring portion to fall within a certain range, leading to the
completion of the present invention.

[0010]

The present invention will hereinafter be described.

{1] A process for producing a mixture of a two-liquid mixing type curable
resin, comprising mixing constituents of the two-liquid mixing type curable resin,

wherein mixing operations of the constituents are carried out multiple times
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resin, conprising mxing constituents of the
two-liquid mxing type curable resin, 5 wherein the
constituents are fed into a m xing channel in which
two or nore static mxers are arranged in series, a
non-stirring portion having no mxing elenent is
di sposed between at |east one of the static mxers _and
and B MoR&hixM@Riné istprevidbdbeiveehiat tezst phe otthedniningtaperations and
thereof, and a total volume of the non-stirring
anOfb b8 6fthe inixing 'opBtatiohd siibséquentthemteruch as a tot al
volune of mxing portions of the static mxers. 10 [3]
A pLgffﬁ%MssﬁbPﬁ%GUGEg a rhistiure® of & tws-liquid milxing éyei curable
el enent, ~ conprising a step of injecting a mxture of :
reshn, 'Sitiprisfid i om@titieAs of WieWiciquit mixingotype worsbldresin,
process r producing a mxture of a two-liquid mxing
type iHrainlthe chbistitierits 64 18l itto tadmixiify ¢hanpelih which two or more
~invention, 1nto an end portion of a hollow fiber '

staﬂ?g:?ﬁ&ér%earg gﬁ%hng?%mﬁ@,da ﬁén-%tilﬁhgf&?ikﬁdl%aﬁng no mixing element

oW f i ranes and sol i di ng 15 the m xture,

sl '  of nothepbné btthe static
is ﬁ%ﬁ%@?ﬁ ﬁglr?%ﬂﬁoﬁd ofi th sfali6 nitXuts @At tanothep e static

rane bundle. [4] A process for

mi%’r‘r&rgﬁéée%&v&%la&%&&ﬂ @Ry it WBiufid éfahe Ab-Stming portion(s) is
co

rrsing. a step of carrying out at |east one m xing

. n@gg&éﬁ b%ﬂ'b fasAOSH bé HeStFvekima of Wixing Pohi'bﬁcl bfithei statizomixers.

e curable resin to obtain a mxed [iquid and then

Provi i ! Bradudihgtd nérhbraneffilteesidinent,

t he n@lewépﬁ"ggﬁ?ﬂ nto agsétgﬂo(‘:ﬁﬁnlisb){er bylg centrifugal
5§ﬁ1 Qstgpgif méébtiﬁgfa Mixtirg oPh tvBSiqlidanikingtyse carablegesin

ura résin, injecting the mxture of the

Ycdd By dﬂeﬁé L irfgH 8 AdttEre’ 6 to-IRjsd miirgyigpe curable
pr%oru olﬂp%?ra oﬁ}mmrg)é% nmenbr ane Mdl e by a

oAl 4o [T . ]
reggmnrgﬁbhfgdr@r? dxﬁg _rp?é’se"i‘vf‘ﬁ'\véﬁ‘ﬁdrg iritey &R génarpbﬂwgwmnow%ee y

ixing the end portion o

it e St
thehiRithd, ARereBf BoRding Andltikiigthé eAd pBRioh'd? thetholioweftber membrane
bundle.

[4] A process for producing a hollow-fiber membrane filter element,
comprising:

a step of carrying oﬁt at least one mixing operation of constituents of a two-
liquid mixing type curable resin to obtain a mixed liquid and then providing a non-
mixing time; and

a step of feeding the mixed liquid into a static mixer by a centrifugal force to
obtain a mixture of the two-liquid mixing type curable resin, injecting the mixture of
the two-liquid mixing type curable resin into an end portion of a hollow-fiber

membrane bundle by a centrifugal force and solidifying the mixture, thereby bonding

and fixing the end portion of the hollow-fiber membrane bundle.
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5 fromcuring unevenness at | ow energy consunption
even if a two-liquid mxing type curable resin
conposed of constituents having poor conpatibility
with one another is wused. Particularly in the case
where a static m xer is used, the constituents can be
m xed at a | ow pressure and at the sane tine, a good
cured product free fromcuring unevenness can be
obt ai ned. Al though this process for producing a
Advantage of tharinventiod used for ordinary mixing of a
two-liquid mxing type curable resin, it is especially
usef 0O a process for producing a m xture of an
adhesive in the production of. a hollowfiber nmenbrane
fi | t Shegrocasstof théprasent inventionenablesdo tbiaima ctes) prgduct free
hol | ow fiber nmenbrane filter el ement according to the
fropT asingtunievenmassat lowebéngy cohsumption evepribal two-liquid orixiag type
hol | ow fiber menbrane filter el ement whose partition i
curabld fesin composdd of Sonstitueritswhaving poor campatibility with one anotber is
resin having no defects such as curing unevenness.
uséd s Paiticdiarly ir thexasy iwhere atstaticanixeris used, the [coostitiierts can be
The two-liquid mxing type curable resin to be used in
mikédata lpwepreséure andrat theesarge timei, atgood cared priodugl freedeam curing
for producing a hollow fiber nmenbrane filter el enment
unevernessegn be dbitaingd. cAlthwiughrthisiprocessifer producing awikture can be
cures by mxing a plurality of conpounds having .
used fartrdinaty. miking dfar two-liquid mbdng type sarabieresin itds especially
conceptual expression neaning that two or nore
usefuh as atprecdss for prodecing a\mixiure bf amathesivedn.the-prodagtion of a
exanpl e, when there are conmpounds A, B and C and A and
hoBowAibanthefbramelfilteralaménht. Mareowsacthe\proogssforproducing arhollow-
t hese three conpounds nust be stored separately and 6
fibes- meehbinrgoefilter elententaccomning todhe present ingentidnenablesi efficient
the two-liquid mxing type curable resin of the
prodactientof arhotiowifiber membmarb filter ejementivehase pastitinayportion is made
necessary that all the conpounds are in liquid form
of atwotligidomixirentypé curable resirethavingmbdefects suich asgutingi ng
case where at |east one compound is in liquid form and
unevensessi xed with a 5 solid conponent while dissolving
it therein upon use.

Best Mode for Carrying out the Invention

[0012]

The two-liquid mixing type curable resin to be used in the process for
producing a mixture and the process for producing a hollow-fiber membrane filter
element according to the present invention is a resin which cures by mixing a plurality
of compounds having reactivity. The term "two liquid" as used herein is a conceptual
expression meaning that two or more constituents are reactive with each other. For

example, when there are compounds A, Band C and Aand B, Aand C,andBandC

are reactive with-each other, these three compounds must be stored separately and
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[0013) Specific exanples of the two-liquid m xing
type curable resin to be used in the process of the

. present invention include two-liquid m xing type

uret hane resins. and epoxy resins. Various conpounds
serve as conponents formng the 10 constituents of
these resins and mscibility differs, depending on the

mixeddponaiseo iSueh compoands/ @ alsdembRitetiifh thv%.lfagaid Ming type
|

resin are mxed and the resulting mxed |iqu
curbllevesin of thetprdsértiMintior! Ih additfdn, tishtiwhyENecdsSary that
inferior in mscibility and are apt to cause curlrr\'g al

the compeOnEs Sre/Rdibuidys@s and B ﬂ%&&ﬂt@aﬁgﬁefg a[s%gqq?ﬁsrgg;{‘ahe

i nvention appears remarkably In

following eass Where 4t 1adst ®nb Soipouna jsiNGi4ak 1ORF ahd it mixed with a

"constituents of the two-liquid mXing type cura

" solit 2By 1 0d ki t, AR a reactive
solid@dimponaawiile diS8oNing ﬁ?h&@ﬁ,,t@igg é&@.

conmpound” which are called and "curing agent",
respgxﬁ3¥ely, in the art and the m xture may contain a
non-reactive conpound. In the present invention, for

exangpécificlexdifp Y] g .
e Bl the B Rl Ml YR BB Reino g ugpd i

the prodess of i7rBsdrt th@ntior ol ABRA IR nixll Al s resine.

while a m xture contalning an actlve

and epoklrésifls. VaridusEonsRnGs sem%%omﬁ\ﬁép{si fhﬁﬁing the

enbodi nent of the present 1 nventio ere

conBEtuBAE OF RS resiRs aRE Flifdib 'dfﬁer&,mdpgﬁdﬁ»}; ohithé ESRABINERGH of

of the present i1 nvention, There i s prov a process

therf, Nmembie%'meeﬁtsréfmee?Fgére%i&w ahd tHY r‘és{)ﬁ'}iﬁ{; ﬁgxé&ﬁfb%id

curabl e resin by m xing constituents

becbies tirdid Fhriadiately éﬁ&ﬁgﬁﬂéﬁﬁéﬁ ?f)ef’lrﬁn"fdrﬁigr m}ﬁ{sﬁigﬂit} 854 are apt to

constituents are” m xe

88 U PRI o bR THR e L fon
appearsirefiarkably MOsueR ¥ thblIRLiPmBGHPHPY 'iiabid YaER! O

[0014)

The term "constituents of the two-liquid mixing type curable resin” means
"mixtures containing a reactive compound" which are called "bass” and "euring
agent”, respectively, in the_art and the mixture may contain a non-reactive compound.
In the present invention, for example in the epoxy resin or urethane resin, a mixture
containing an epoxy-containing compound or an isocyanate-containing compound is
called "base", while a mixture containing an active hydrogen compound is called
"euring agent”.

[0015]

The first embodiment of the present invent_ionﬁwiﬂ hereinafter be described
specifically.

In the first embodiment of the present invention, there is provided a process
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[0016] The term "non-m xing tinme" as used herein

nmeans a period of tinme during which the constituents

are under a non-nixing state. The "non-m xi ng state"
means a state under which no positive operation

i ntended for m xing such as stirring is 10 perforned.

For exanple, when the constituents are left at rest
fosobtaining erminiuce.bf a twa-liquid giking typeccurable réshe by mixing the
"non-mxing state" neans this state of the ,
constituents iefrthe twediquidmixing $ype durable resin; wihérein the constituents are
transferring the constituents to be m xed, for

mixedryy parfoaminganixing openaticnsanlitiplb diemtis dhd d/BoR-iixing fimeds
or an operation for changing the vessel to another
providedbetvedart atieast oneakixinp dpagationciha arotier insixing @peration

to occur with a liquid 15 flow. In the present
subsequenttheretmwever, the constituents are regarded as

bei ng under a non-m xing state when they are

subj efd4@]t o an operation for the purpose of only
transferring the constituents to be m xed. [0017] By

at | eThi tere"nonumixingtime'ads Gsed Reréinthiédhsad feridiFoftinie dring

agent are mxed 20 roughly to forma sea-i1sland

- which ties sorstitueipts areQurides amon-rikigWate! Mhe2héremiting State” means

operation, a chemcal reaction proceeds on the
a istate uhderavitith A positive Bparation MterfdedTor Mixirigtatichi A3 stirring is
product between the base and the curing agent is

pérformad. For eramblacwhen the édridtituepfs-drieqsn Bf Retsiter mechanical
functions as a conpatibilizing agent of the base and

stirting ircaivessel, A3 Man-mixirig stéie" theaPe iRk iskile BEthbYoRBtluents left at
again in the presence of the reaction 25 product is

rest. elnuareoperatiarofor trahsferingQhé Bondtiidié tolte Mixed, P @lample, an
m xed condition and preparation of a cured product

operatiori ofconty feedirg tham\ie arpiss of an bpératiorifor ShaksiAgine vEsel to

non-m xing tinme may be provided nultiple tinmes, and

andthert arieq a rélatively Weak niikingphendrmend BiprasunmdiMolodear Witk a liquid
times as nuch as the total tinme TB of m xing

- flovpe Irethe resent Ivehtidri holvevsr, THe ddetitueR® ara réddi8sd 88 ¥eing

tend to |l essen the energy 5 saving effect. The total
undera riok-misirRestarRowisithel @6 sulsjectbl ® & BBsralian fbr thPurpose of

tend to
only transferring the constituents to be mixed.

[0017)

By at least one mixing operation, the base and the curing agent are mixed
roughly to form a sea-island dispersion. During the non-mixing time after this
operation, a chemical reaction proceeds on the interface of dispersed particlés and a
reaction product between the base and the curing agent is formed. Since the
resulting reaction product functions as a compatibilizing agent of the base and the
curing agent, a stirring operation performed again in the presence of the reaction

product is presumed to contribute to the formation of a good mixed condition and

preparation of a cured product free from curing unevenness in the end.
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rai se the viscosity due to excessive progress of the
reaction, leading to too nuch consunption of m xing
energy or prevent snmooth operation after m xing such
as injecting of the mxture into a hollow fi ber
menbrane bundle. [0019] 10 In addition, a ratio of
the total tinme TN of the non-nixing tine to the pot

|'i fejpg18p of the two-liquid mxing type curable resin
is preferably from0.001 to 0.5. The ratio |ess than

0. 00FhenBninfikiAgitithd MaF 88 provided Muliplesitres) Gindfthe ttal time TN
because the reaction does not proceed sufficiently.

of thE i€ preferaBlydrml 216 180 BmesasifibeiPad e toN fime TERYF hiRitg

to ralse thé viscosity due to excessive progress of

opérifiorisS aHd 18l timBAN RiEs tiSanl? tiineS nfBytend &'fessaN tHererigy

m xi ng energy or prevent snooth operation after m xiI ng

savintF&ffett. The féthli tide PN éxeBedihg 100 fimeB! 6n the thbroNarid, Ry tend to

menbrane bundle. The ratio 1s nore preferably from

rai% tgg .Jvidc[egigz%tie ReXRESsHe Proreusr e bé_af:ﬁ&méhdﬂﬁ&td@? uch

In the present invention, the "pot life
cor%fu Ul“ﬁf it '&g? 'or Pﬂglehwfﬁo&l’lr ion4iftef Riblifg biich as
et"gﬁ%nne "%?@?ﬁe ol 'ow ng manner. The constil?buents
injeli &ﬂgﬁ?ﬁé"rﬁﬂ%ﬁowl eﬁi%&bﬁdiéoo g and they
I"]arggmexe or ESO secondsﬂagﬁgl eaerated for 30 seconds
in a[(w,@iry m xer/deaerator. After the deaeration, The

"pot "Ii1fé" can be set as a period of time from

© star ik Badifién, @ ratid Of tHeltb e lifie)TN Bf thBPohGhiging time to the pot life
m xer/ deaerator to the tinme when the viscosity of the

TPIBF RSwWo-ftid mBR Y6 Suritid résir® ot } 86rh@.0010(0D.5. The

visconmeter reaches 10 Pa. s. [0021] 9 In the process
ratio&ssPthaA @cAdnay fEnditdiésseh tﬁ@ﬁnérwshwﬂ? fleéfibecBdsd thge

curable resinaccording to the prese I nventi on,

redchérs Hb&Sn& prBGé'éﬁMiéﬁth ptnhg dﬁﬁ@&i&efﬂg‘g&&t drethel dtiSér hand,

m Xi ng operation iIs per The f m Xi ng

maYREndid 12ikel the RisBbSifydle/to SXBELNIEIBgMIAS bf tHFreaction, leading to
constituents are each dispersed as particles having an

ISR IO g e it ST e
such as injecting of the mixture into a hollow-fiber membrane bundle. The ratio is
more preferably from 0.001 to 0.1, especially preferably from 0.001 to 0.02.

[0020] '

In the present invention, the "pot life" of the two-liquid mixing type curabie
resin is determined in the following manner. The constituents are weighed to give a
total amount of 100 g and they are mixed for 60 seconds and deaerated for 30
seconds in a rotary mixerldeaerator. After the deaeration, The "pot life" can be set as
a period of time from starting of mixing (rotation) in the rotary mixer/deaerator to the
time when the viscosity of the mixed liquid measured with time by a digital rotary

viscometer reaches 10 Pa-s.

[0021]
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havi ng an average particle size within the

above-descri bed range enables effective formation of

a reaction internedi ate and achi eves an energy saving
effect. The dispersed particle size can be neasur ed.

in a known manner such as dynamc light scattering

met hod. 10 [0022] In the first enbodi nent of the

pr esdnthe procass fon prodeeingfa iburb\wp the o-liuid wixiviy typs eGrable

curable resin having a pot life from5 to 60 m nutes

resimaccording 8 thesregentwtvention, efeaetion of the ehstithents 8tarie when
pot life less than 5 mnutes or exceeding 60 m nutes

the firstimixing opsratiorpis/peformee " Uive fitl infiging 'opeedtion iSplefdtably
Exanpl es of resins having such a pot life include

peHomidtPwteri 1@ donsBUENBRAY ¥ach BRpeSed ds Partivless iRingén avétage
especially preferred, because owing to relatively

moteparticls Siz6 of o 946 10@f.1£ﬁ.1 rm@lpa%M&?%%dﬁngn@s as Pafticles

t hem has good di nensi onal accuracy.

- haling @nlaRerdye pdrticld 8iz6 withitPthb!dbolvé-debéibedangé Enables effective

m xi ng type curable resin include those containing,
forffation GRa fedcliBh Mtefhediate andeithieves BA |e)‘\bf?;¥é;é%ﬁ1§téfewc‘lhe
as 4,4 -di phenyl net hane dii socyanate (which wll

dispersedpartichs si26 cah be Mveadurst fsa Rdwn maRfdrsiiRh as| dyRémic light
pol yphenyl ene pol yi socyanate (which will hereinafter
scétterimglinéthbat ed as polynmeric MDI), or tolylene
di i socyanate; an aliphatic polyisocyanate such as 25
hexameodp)l ene dii socyanate; or an alicyclic
pol yi socyanat e such as i sophorone diisocyanate or

4, 4" RehdirsEaRBbdiment bR pRESENt FNeMldHA LSS of (e tWoaRBid mixing

the bases 10 containing the aromatic polyi socyanate

typescuable résit REVIAG 'Hot fifeSrdth 81t6 BOMINDRS M @ grbBEandigy Saving
adequate reactivity and a cured product havi ng good

eff6BIC Pardsithaving QPGi Iffe 1658 th&IE 5 PGS BF eRVEVINg 6O Mfhutes tends to
absence of a catalyst. [00251 5 Exanples of the

shg\z:a;glgsemgy sgﬂﬁgbﬁé@g ing the two-liquid mxing type _

[0023]

Examples of resins having such a pot life include urethane resins and epoxy
resins. lUrethane resins are especially preferred, because os)ving to relatfvély small
cure shrinkage, a cured product available from them has good dimensional accuracy.

[0024]

Examples of the base constituting the two-liquid mixing type curable resin
include those containing, as a main component, an aromatic polyisocyanate such as
4,4'-diphenylmethane diisocyanate (which will hereihaﬂer be abbreviated as MDI),
polymethylene polyphenylene polyisocyanate (which will hereinafter be abbreviated
as polymeric MDI), or tolylene diisocyanate; an aliphatic polyisocyanate such as
hexamethylene diisocyanate; or an alicyclic polyisocyanate such as isophorone

diisocyanate or 4,4'-methylenebis(cyclohexane isocyanate). Of these, the bases

10
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resin include those having, as a main conponent, a
hydr ocar bon pol yol such as pol yester polyol,

pol yet her pol yol, polycarbonate polyol, polybutadi ene
gl ycol, or polyisoprene polyol, or a castor oi
polyol. O these, the.curing agents containing, as a
mai n conponent, pol ybutadi ene glycol or a castor (o]

?ﬁ'ﬁ?‘é’ﬁ?ﬂﬁ% Ny BBl R TR ofd e Bogause
egres 23"“?‘*‘0?‘?&"'%‘?;‘% Gl FEa el e REpER sifbnatn

,{Wé é&e exanpl es include a
nmet &QE) mscﬁanl ca ﬁ?ﬁ)ﬁg&l&' %1 m xi ng tank and a
rrethoﬁx%% 15 feeding a static mxer with liquids to be
m xed g m Xi ng operation nust be perforned

gt“ Ec,loma i H e |%@Wb&%‘% E{‘D’fm% S clrable
ropiiic bidebhalingPde R R mRbndd hirbbuBpliPolot s
R b b .
PoiiedRrin pBiol, 87 Bastof of Boiyb” T fified, Mo Y Ae epntaining, oo
@ iirtboriborief, sytfidighd @9‘%@9@ 8B B bt %’ﬁgesmc'a"v prtersd
bl pit 8 curel Boollietiehfhol Ao iierRBiD PReitee
cHefrELIE Son B i SFbHIGRINY agRRRRSTbS BBk, 7o' s

and s ﬁsivelyfeedlngllqwdsto be m xed fromthe
m'xingﬁj? k to a static mxer, and (d) a nethod of

| 28222@2#@%*"%%%* Vo e Lo RS pbRianBR
rﬁl}é‘sem@gbg%dvﬁeﬁ% of Pr\e(:ggnlcélvg?rrﬂ'{g ﬂ%rrﬁsxmgxlgnf afd & method of

ecte
feednng a static mixer with liquids to be mixed. The mixing operation must be

performed multiple times. Mixing may be performed multiple times at some intervals
in one mixer or by transferring liquids to be mixed among a plurality of mixers.

[0027]

Examples of the method include:

(a) a method of mixing the constituents for a predetermined time while
rotating a stirring blade in a mixing tank, terminating the stirring, leaving the resuiting
mixture at rest for a predetermined time, and then rotating the stirring blade again to
mix the resulting mixture;

~ (b) a method of connecting in series a plurality of mixing tanks equipped
with a stirring blade and successively feeding the liquid to be mixed;

(c) a method of connecting a mixing tank equipped with a stirring blade to a

11
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non-stirring portion for realizing a non-mxing state

is provided at sonme position of the pipe. The static

m xer has a cylindrical franme and m xi ng units housed

therein. The mixing units are each nade of a

plurality.-of elenents connected to each other in 10

the longitudinal direction. Each of the elenents has a
staticmiger aid sucvedsivély festlingiiguids to\bel mixed ifrog therhizing-tnkto a

body by 1800 in the circunferential direction al ong
staticmixel; @ngi t udi nal direction. Any two el enents adj acent

to each other are twisted in nutually opposite

di r @) anéethed of Berinelctity b iplLrality of statiemiereth series and t he

flame while being inverted, whereby they are m xed
suctdlsively feading therfl withdiqidanto B rhiked.el ements. 15 The

nunber of mxing units in the static mxer is

pref prtAd Hﬁbtﬁédﬂ”(b?_fb (), th0-or nhdt8 2Rkersdré Cosririiddvia @pisé and a

the m xi ng operations of the two-liquid mxing type
nonestiniiy Portien for redlizirigca AbNAMRING SRAS BAirvitled WBsdiné pésition of the

m xers and pi pes used therefor to prepare for
pipgsubsequent m xi ng operations. A large anount of a

solvent is necessary 20 for washing, which |eads to

di SpPRébtait niixdrHa8@ G/NREdal franfe!dhd/Miking urlits hHoUSEd tHefein.

avoid it, i.nexpensive disposable static m xers nade

Thedhixitigsitstard eAct Rikide DT aiGrafity|of eleetits 8shriactddtd gath other in
them enabl es a drastic reduction in the-waste because

the forigitadinaldirectim. Bach BFthBielétherts his @ shaps Bbtairfdl) fd?@xample,
omtted. [0029] 25 In the next place, the second P

by WigliPg d'Biafe-Iike Bddg by 1808 iH the'tireiknferentidl diredtRin didrirthebed
nmore specifically. 12 In the second enbodi nent of the
longitulirRil tirectioR tArytwo lelethénts adjaicemt taAach otheir @ twisted in
m xing the constituents of a two-liquid mxing type
mutciall bgﬁoﬁteﬁﬁrﬁctim_@o&hﬁt thbhiquieis 6 bé imixatt moaé th thediaine while
through a mxing channel in which two or nore
being MiveRed,\WherEby theg abé di@Rifitd Ausifsimadisistsion by the elements.
non-stirring portion having no mxing elenent is 5

ThelhsrhBsest iiRingRMits 1 thesidtic Mker Btpréfefably 6w 118 5an0t her
static m xer. pl aced
[0028]
After completion of the mixing operations of the two-liquid mixing type

curable resin, it is always necessary to wash the mixers and pipes used therefor to

prepare for subsequent mixing operations. A large amount of a solvent is ﬁecessary

for washing, which leads to disposal of a large amount of the waste. In order to avoid
it, inexpensive disposable static mixers made of plastic are now commercially
available. Use of them enables a drastic reduction in the waste because a washing
step of the mixer with a solvent can be omitted.

[0029]

In the next place, the second embodiment of the present invention will be |

described more specifically.

12
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downstream t hereof. The total volunme of the
non-stirring portionis from2 to 10 tinmes as nuch as
the total volume of the m xing portions of the static

m xers. [0030] As the static mxer, that described in
the first enbodi nent can be used. 10 It is necessary

to connect a plurality of the static mxers in series

and dils thessecond @mbudimentred theprieisernt iRvatiod, therd s pro\ided a

el ement between at | east one of the static m xers and
Peacess of mixing thi conatitaents iof atwveHyGiddANMG! rabI8'r88h; wherein
The reaction of the liquids to be m xed proceeds

thenédnstitubnts gre Sad tohurd hroughi Smbd Gdninei IRVHISH toPs mératstatic

by m xing in the next stage, a uniform di spersion can

mixers Bresamarsed in sbresl anda PBAMRIND pdriléh R&ARg AS ixing element is
ng

i ntermedi at.e. The total volune of the non-stirri

disposedibetweer dt leasiond statie Rixep and ahbﬂﬁﬁ?sﬁtﬁ%mﬁ@? 4he

total volume of the m xing portions of e static

dosvstream {Feeedfo tThb total voiEme fof tﬂéﬁ\dm&urﬁﬁg'e Eéritiﬂﬂ iR inng 10 times

less than 2 times only shows a snall ‘ehergy saving
awfriuehias tétdtal Vol of the riiging FRrAEA e atPmixef®s | S
not econom cal because.of an increase i1n the

remai [0039) anount of the resin in the non 20 stirring
portion. The total volune of the non-stirring portion

i s espsthabiafic Mixdrothabbuscribe ' thelfistent

X 8 .
the total volume of the m xing portions of the static

m xer it.is hoCssBary tlconne@@ Firalityoof Bhétblaic Hixeps fh detiefYnd

sufficient for mxing, the nunber of the 25 static

disposer 3 norwstifbingipoftionaRthg b mr@e@heﬁpgéeige&g Qg %;sﬂarﬁ?et ?/f the

When three or nore static nmxers are u

stafic mxersand ahdtier 69 bf thS StatiemiRErsHowrigi8am théHeof il feaction
in the case of three static mxers, the non- stirring

ofithe liquids teplye hrixedl rBESESS Wil WREY phdthiduhit isrnoﬁ-esrtiﬁr&; portion

the first stage and the second stage or between t

aryt by inixing incthe nekt stage, SRGHOFM Hisparsian Bart BE oblaired is e

- or 5 both between fﬁ static yﬁb?er s of the ifali rstlﬁgﬁ
prebencecaf dhelrezictiae iMérthdditte S TR tetalloRhe of the non-stirring portion
need to be from 2 to 10 times as much as the total volume of the mixing portions of
the static mixers. The total volume of the non-stirring portion less than 2 times only

shows a small energy saving effect, while the‘total volume exceeding 10 times is not

. economical because.of an increase in the remaining amount of the resin in the non-

stirring portion. The total volume of the non-stirring portion is especially preferably

from 2 to 5 times as much as _the total volume of the mixing portions of the static

mixers.
[0031]
When use of two static mixers is not sufficient for mixing, the number of the

static mixers can be increased to three or more.

[0032]
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of the second stage and the third stage. [0033] Wen
three static m xers are placed and a non-stirring
portion is disposed between the static nmixers of the
first stage and the second stage and the static 10

m xers of the second stage and the third stage, the
total volunme of these two non- stirring portions is

adj usivrenittireb oP Mofe statittnikérdtive aSed e plurity SFhohtifing

volume of the mxing portions of these three staticC

portiong’can bé disposed? Fop bikampladn B ddse/bf itifred istatiR Thiders, the non-
bet ween the static mixers of the first stage and the

stirePUHicH W ba'tispbsBa bobtddn the Qtati't:m?éﬂsgﬂ the>firsétage and the

di sposed between the static mxers of the secon t age

5006 51a8e bR bélvebn thd S ﬁ%ﬁsy@ﬁﬁg %E{;ge;ayanrﬁr% gﬁfdéégage, or

portion is adjusted to

ottt OISy s 1 45 B YR s

“Wﬁé&ﬂdﬁﬁqe%d}ﬁe'?ﬁird;ﬂggl ement is not linited, but

is preferably a tubu tructure which does not
easi I[Dogguse retention. The non- 20 stirring portion
Is preferably nmade of a material which is free from
di ssolwmsh sttt ThiRst eIV : i
h thre8 'stdtie rﬁ&&‘s?sie {b})édgg %H]b )ﬁrﬁ%@ﬁ% Pgrstth ¥EGisPbsed

elution.into the |1 qui

b 31 st 1 S gy e

ikOHS B ke ot kg Y P i 19 Rflhb 8AgSE R por-
s PR 58 2k MBS ST or o
NN I, ARG N B oo s o

ani ! . . .
beﬁﬁébﬁhbréiét[%n?afst e R g@ge Anb !t sdddnd gt%%ﬁ] a 7BARGrring

I mproves t reedom of ecting an disc

'pogidrﬁﬁ toPBispbsdd Bitiedth %héaﬁﬁ%ﬂng(\%ﬁ bf 1Y is%%ﬂjgf%tﬁgg ?ﬁ? tﬁ%r third

ondi ng workability o I ber
stdges ifiWdlime of the non-stirring portion is adjusted to from 2 to 10 times as

much as the total volume of the mixing portions of the three static mixers.
[0034]

The shape of the non-stirririg portion having no mixing element is not limited,
butis preferably a tubular structure which does not easily causé retention. The non-
stirring portion is preferably made of a material which is free from dissolution or
corrosion by the liquids to be mixed or elution into the liquids to be mixed. Fxamples
include metal materials such as stainless steel and aluminum, and plastic materials
such as PVC and PE.

[0035)
Of these, the non-stirring portion made of an inexpensive plastic material is

preferred because it permits application of a disposable using method not requiring a
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[0036] FIG 1 illustrates a non-stirring portion 2
not conprising a mxing elenent connected between a
static mxer 1 of the first stage and a static m xer
1' of the second stage. 10 [0037] FIG 2 illustrates
one exanple of the structure of a static m xer to be
enpl oyed in the present invention. [0038] Application
washing steps Witin tegand teothernaterial andshape sthamonssiising portiery a
two- 15 liquid mxing type curable resin having a pot
preferably hias far flexitiie tubutzd shape:t The pomdtiting partipndwving reflexible
saving effect. Resins having a pot |life less than 5
tuboian shape imprevescihd ifrepdodtof iselecting an disschangirigdirection esplace of
energy-saving effect. [0039] Exanples of the resin
themixed fiquid @ndanbancds banding-workebilityadf lachvotiowedibien membran€filter
epoxy resins. Urethane resins are especially preferred
elemeahuse owing to relatively small cure shrinkage, they
show good di nensi onal accuracy when cured. The base
and {@036uri ng agent constituting the two-liquid
m xi ng type urethane resin are sane as or simlar to
t hos &1@et ilustratds iamadnkstinfing portien2owdt cemprisipg @iking 2tement
Al'so in the second enbodi ment, a ratio of the total
conriectedibétwben astatizmixer X ohthetfirstestageand a static insixerot’ af the
time during which the constituents pass through the
second stagest i rring portion, to the pot tife TP of the
two-liquid mxing type curable resinis preferably
from@37P1l to 0.5. The ratio less than 0.001 may tend
to Il essen the energy saving effect because the
r eactFIBGN2 illustrates tonprexamplé ofithé structatd of.a static mider to be
exceeding 0.5, on the other hand, may raise a
emplayed én the plesentinveties.si ve progress of 5 the
reaction, which may lead to too nuch consunption of
m xi (@03B}ergy or nmay tend .

Application of the second embodiment of the present invention to a two-
liquid mixing type curable resin having a pot life of from 5 to 60 minutes produces a
great energy saving effect. Resins having a pot life less than 5 minutes or exceeding
60 minutes tend to have a less energy-saving effect.

[0039]

Examples of the resin having such a pot life include urethane resins and
epoxy resins. Urethane resins are especially preferred because owing to relatively
small cure shrinkage, they show good dimensional accuracy when cured. The base
and the curing agent constituting the two-liquid mixing type urethane resin are same
as or similar to those described in the first embodiment.

[0040]

Also in the second embodiment, a ratio of @he total time TN of the non-

mixing time, that is, the total time during which the constituents pass through the non-
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to prevent snooth operation after m xing such as
injecting of the mxture into a hollowfiber nenbrane
bundle. The ratio is nore preferably from0.001 to
0.1, especially preferably fromO0.001 to 0.02. [0041]
10 The third enbodi mrent of the present invention wll
herei nafter be described specifically. In the third

Stifiig SorBA] toQﬁe bBEIfe PSS e wmmia Hixing %bean%ébé@ gé% fsed

a process for producing a hollow fiber

pr%fdr_élﬂ? frRhEODO0Y to 9'!?%:%61 T4 thah b/0BY may t8nd tdie8Sén tHe

a mxture of atwo-liquid mxing type curable resin

o5 paiog SoA ks i rdacions it i8S BANBAR: The rato

ofIRSaRTs. 0 .gx"?% oGl riB o MEolif A s HESLATY progress of
thBREBAEHRAC wﬁ &y leall ?@Wu&ﬁ‘ﬁﬁé&ﬁ?ﬂbﬁ‘b‘?ﬁﬁﬁn%&n&ﬁg or may tend

two- 1 qui mxmgtype curable resin in a

tocd?é'%i'ﬁ 'sgio%tﬂ‘@b&ghéﬂ‘gﬁé}r miXitlgtauch @' lge&iﬂbedﬁhé‘ﬁﬁdure into a

arrange series, a non-m Xxing portiron havi n

f
ol e PiBang picll, TATERo iR p Rty 50 0PRSS

stati'c m xers

ﬁgﬁgﬁ Jbﬂﬁﬁ-&? e total voI urre of the
on s”’rrlng portion |s%f(?%m2 to 10 times as nuch as

t he Lmhi vol une of the m xing portions of the static
m xerS and m xing the constituents; and then

i nj ecty Eﬁhgl Q:!h?cn

of a W?%'F\/\fﬁmgg‘rilmeh rangf% "Sfrlvg[" \D‘ﬁl'%?%y |ttde bed
s’;&gﬂg' The arrangenent and vol unme of the static m xers

an e non-stirring 16 portion in the third

embodi thitd embddimett oPthedr B}]érﬁrm\;eﬂtlﬁﬁ Qﬁgregg Egvi&%da process

in the first enbodi ment or e second ‘e

ik § A g 0GBt e
lr?]éggﬁg ‘égfgi?turé Bfa tWE-iglid Miking typd WlrbbiBFe S D bR eh PoRtion of a
hollow-fiber membrane bundie composed of a plurality of hollow-fiber membranes
and solidifying the r\"\ixture and thereby bonding and fixing the end portion of a
hollow-fiber membrane bundle - feeding the oonstitﬁents of the two-liquid mixing type
curable resin in. a mixing channel in which two or more static mixers are arranged in
series, a non-mixing portion having no mixing elemenfs is disposed between at least
one of the static mixers and another one of the static mixers downstream thereof,
and the total volume of the non-stiring portion is from 2 to 10 times as much as the
total volume of the mixing portions of the static mixers and mixing the constituents;
and then injécting the resulting mixture into the end portion of a hollow-fiber
membrane bundle to solidify it. |

[0042)

The arrangement and volume of the static mixers and the non-stirring
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life of preferably from5 to 60 m nutes, nore
preferably from15 to 50 m nutes, especially
preferably from 15 mnutes to 40 m nutes. Wen the pot
life is less than 5 mnutes, defects may sonetines
occur in the partition portion due to insufficient
pig&{ngt i"gmti me between holl ow fi ber nmenbranes. On the
rin thenthird tembogimenitishe saMe ' ' '
not preferred, because it tafl?eégd?%uﬂg ttlég"edgtbg&é%%dé%mﬁm
embodiment gr theassicond smibodithert, t © poor productivity.
[0044] In the process for producing a hollowfiber
menbr 40@43)i | ter el ement according to the present
[ nventj';on, the constituents of the two-liquid m xing
type Istheprebéss forprodubifgia RENewdiber Hienst
preferably from O.g to 6.§O Pa. s, "b\eégpeci g%l?{?/ﬁlierelement

agsoeding dothe present inventien, 48 mﬁuw ibcifdl Wrle! QPabi8 resin has a pot

difference in the viscosit ween

life of pegferably!from Bne 6o fnﬁhbﬁés,aﬁm%‘ﬁle’fe% ?@gflﬁ) {oe§l¥]\%?nnutes,

they are mxed in a static mXxer.

hey ai _a st : ‘510 4 0
especially preferablyeffoni 15 infifuies t@ﬁﬁlngéng@%% gﬁﬂ%g,ggt @‘? is [ess than 5

'Pais. When the viscosity I's "

m ' iR

T oghr o aneted St o e I BRI
injesting time Yetwsartivliow\Hissp lﬂé?ﬁl‘gﬁ%% ggpfthé’ Sﬁ'\epﬁﬁ% ?lgqe égtalrfee

fi xed under such a state, anes eas

 xsding SOmbden e, 634484 BAFLELY o i

the viscosity after

cupind eeadtisndieading to'padrpredeRity N0t easily penetrate
into the nenbrane buﬂ{jl e aﬁgy'a uni f or m adhesi on

i nt ér[DGd&] tends not to be obtained. 25 [0045]
Exanpl es of the two-liquid mxing type curable resin

havi nig thelploceboRr phddueiiy é‘ﬁbﬁ%ﬁéég‘iﬁer%rag\u{f@}ggelement

characteristics include two- m XI n

acqordiigahe st ndllioAPME)coh SfBits oPind %ﬁﬁ-ﬁu&%%&a e

resins are especially preferr because ow

curablewssirebachstias! 4 visetsit) bf s#yfér%b@qgofm 95 6Y.6 Halr%ﬁ{sﬁeec?aﬁly

occurring In the cured product themTs §

prszgaﬁwdmgilcrﬁ@p s, | P acilion, & ferdricin AU ib i) BEERn the
constituents is Qspecially preferably as small as possible when they are mixed in a
static mixer. Moreover, the viscosity after mixing is preferably from 0.5 to 4.0 Pa-s. |
When the viscosity is less than 0.5 Pa-s, tﬁere is a strong tendency for the mixture to
be soaked up through the space between hollow-fiber membranes by capillary action.
When the hollow-fiber membranes are fixed under such a state, the membranes
easily break at this position during a filtering operation. When the viscosity after
mixing exceeds 4.0 MPa-s, on the other hand, the mixture does not easily penetrate
into the membrane bundle and a uniform adhesion interface tends not to be obtained.

[0045)

Examples of the two-liquid mixing type curable resin having such flow
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As the base and the curing agent each constituting the

two-liquid mxing type urethane resin, those

descri bed above in the first enbodi ment can be used

and no particular limtation Is inposed on them

Since the two-liquid mxing type curable urethane

resin formng a partition portion of a holl owfiber
chamaelaristies or ¢urimg charauteristics intfudddwbigaidymi Oﬁetﬂlaihe resins

mechani cal strength, water resistance, and chemni cal

andepoxy tesins, Ofthesafurethans resinsgresspediailypreferfed\Bicatbe owing
polymeric MDI and a curing agent conposed nainly of

to poblatively sinall eudhy sitrinkage, C@ﬁésiduaps&emghngﬂn the cured product
conbination is especially preferred. In

of theny isrsmall) Whidhy erabis, fomiatibrPof GOSEMITGH pdttion RaviRg high durability.
cause poor m xi ng because of relati veI y | ow

conmpgd0048)l i ty. According to the process of the 15
present invention, however, even a urethane resin

havi s thedase apdithé &aﬁny&gm%&@ wﬁgtmﬂﬁlﬁﬂﬁéivﬁi-ﬁ&md mixing

[00471 In the production process of a hollow fiber

typeurbthane résih ! those HestBbd aB6¢@ intthe Sirst @nibediriért Tahbe used and

invention, a mxture of the two-liquid mxing type

no\parldulardimMation B imiposed B8h 8%6rR Jd Sirlkte Ahé iV miiXiRg ¢ eurable
nmenbrane bundl e preferably by utilizing a centri

urdthaneresirRffiihg apartitiortpértion 8fla hblidw-fibermembrine! filtef ef&ment is

is poured into a pot- 8 for adhesive. A nount (not

desirdblg bxedlienl intriecMainidl Sthehglieiwaler (Usistie8Shnd chétical resistance,

menbers (constituent 25 nmenbers 4 to 7) Yor

usehabass ¢oinposed MainlorMDP6eF p@ﬁﬂbf@mﬁahhtaeéurmb%@ﬁi
are fixed is rotated in the direction of an arrow

compbsedimainly 6f pdiytiRadibné Hlysoldr 245108 ok Bolgd iR tbfmbiHatidR is

rotation so as to generate a centrifugal force from 10

especialiypraferredd I the @irentidnahprdtss, @iich akdmbiRdtOhIS Bpt to cause
bundl e 4. [0049] The outlet of t'he pot 8 for adhesive

pobsmixirgpbechuse af relativelyt (6@ d’oﬂ‘ip@hbiﬂ? Qlﬁi&bﬁ.fn @ the Proddss of the
partition portion of the hollow fiber rane bundl e

prekenSinvantior; howevérl&vema urethane resin havmg such a combination can be

mixed preferably. |

[0047]

In the production process of a hollow-fiber membrane filter element
according to the present invention, a mixture of the two-liquid mixing type urethane
resin is injected into a hollow-fiber membrane bundle preferably by utilizing a
centrifugal force.

[0048]

As illustrated in FIG. 3, a mixture 9 is poured into a pot 8 for adhesive. A
mount (not ilustrated) to which the pot 8 for adhesive and members (constituent

members 4 to 7) for manufacturing a hollow-fiber membrane filter element are fixed is

rotated in the direction of an arrow with a center line of this drawing as an axis of
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enabl es introduction of a mxture retained in the pot
for adhesive into the end portion of the hollowfiber
menbr ane bundl e through a tube connected to the outl et
of the pot 8 for adhesive. By introducing the m xture
by utilizing a centrifugal force, the mxture can be
i ntroduced uniformy into the holl owfiber nenbrane
rotation 8b @s togbherate & cahtrifugabfopdecfrdm 106 H0G atarid surfates of a
portion having no defect portions. Moreover, :
hollewdiber Rdffbrased besdisi4ng up of the m xture through the
space between the hollowfiber nenbranes. by capillary
actippggpn be prevented by the application of a '
centrifugal force. [0050] Wen the m xture not
suf fTRa Biidtof Hesst 8 for hithéeid Iotatdd Aéarer @ the Potatidrgariter

15 force, it is apt to separate by the action of a

thal &Y parfi rtiér BEthaholbwifiber Mefbranglbamdite 3c Guehalconstitution
desired. Use of the mxing process according to the

enadIdSARGduction ONa infituFerdtaiAed in the pot fof ladhésive imtetha end portion
state. In other words, when the m xture of the

of theRolldwifibél riémbite!BUPRIIEOHFGUZhS BB IcBnhected ichbiitierdfehe
the end portion of the hollowfiber nenbrane bundle,

pot@¥et bdridsive By intrBBudih@ HeSRixiupé bl LBRZIY Bedtrifigel forea, dhe

a two-liquid™20 mxing type curable resin according to .

mixtUré cBh ®adftrod rﬂﬁ-.ifaﬁnlgﬁhb SESOIRW-MSER Pfdmbrakie biRAIESHaking it
effect. [0051] Wen the pot |ife of the two-liquid

posEiblé ffok RSB PSHiIGE Rbving Ao defedt partibils. Mofsdver décience

not nore than 15 mnutes, use of a centrifugal force

f sHakingRp'6tithd Rixtdre thictighitss 5bats BetRess e hdivWmRR Mentbranes
° or ngrmg static mxers is pr%éf%rred. [0052] 19 FIG 4

by tapilkTy BafidtPcaibe preveRied by the applidalien of & eehiwifugaliice
case.” Two adhesive pots 91 and 92 for a base and a
curi [epsagent respectively, are connected to a static
mxer | of a first stage via a pipe. The static m xer

1 of vitsh themfiktubd ASEsUfciertiyMiREd RAnfetted Wiitigihg @ d&htfifligal
1' of a second stage via a ' non-stirring portion 2. The

fore, #iis abCtoBeparatd by He ARRNTI aRAtriflGs] force sbamEeHighly t O

an adhesion cup S. The base and ‘
dispersed state is desired. Use of the mixing process according to the present
invention realizes the highly dispersed state. In other words, when the mixture of the

two-liquid mixing type curable resin is injected ihto the end portion of the hollow-fiber

“membrane bundle, application of the process for producing a mixture of a two-liquid

mixing type curable resin according to the present invention achieves an especially

marked effect.
[0051]

When the pot life of the two-liquid mixing type curable resin is relatively

- short and is not more than 15 minutes, use of a centrifugal force as a power for

transferring the resin between two or more static mixers is preferred.

[0052]
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the curing agent charged in the respective pots for
adhesive are injected into a hollow fiber nenbrane
bundl e 4 through the line of the static mixers by a
centrifugal force. Particularly in the case of a
two-liquid mxing type curable resin having a
relatively short pot |ife not nore than 15 m nutes,

such FiGc dilustratesione examipleof 4 miing e Or 8udtna théd. OTwo
portion having neither curing unevenness nor defect

adpesive pots 91Faret92or atbasé pdduuring ldgast, vespeefively, are connected
. a :

centrifugal force enables not only reduction “of
to a etatidumiker 1 ofsa firskslY6 vid & pipdc Thedstatic MixseY of Hetirst Bage is
like to the m nimumand saving of a using anount o

cortriectedtol ansthtic mite? Q' 6 S6conAstadidvia edrCstifing portioh 80'

15 The fourth enbodi nent of the-present invention wll

statie mixeraf’ bEthel¥aceiRd Stagh #icorfdefed(tb & ddhesibR cLp®. e Bdég'g and

enbodi nent of the present invention, there IS provi

thescuripg agentclidtgedInGHY Féshciive 9ots for ddhasive %&l‘ﬁb‘d into a
filter element, which conprises: a step o roviding

holiow:ibermembeanis! bR 4 firodgH thi Be of el staftf mBele'6) b catifligal
20 m xing type curable resin is obtalined by carrying :

forcait Patticliaf in $82asé of & Wgﬁsatrﬁiﬁﬂg ?pe &lrsnIe PESIA 'hIaHﬁ‘g 5

of the resin; and a step of feeding the mxed |1 qui

relatively stopt pot lifé et mdte tiRare €5 rindites] Buch Qf&ﬁsﬁrgyoﬁbﬁa?dléh 13 form

m xture of the two-liquid mxing type curable resin,

a partition gortior! it i | oot
pg{}]r'abl e resin ri‘ﬁn?é(;mgﬁqgf]ng l?Jr{oal?ti on o‘#dia ﬁol ' OWBfﬂ?.bié?&ﬁggof

themebpmakingusedifa &emwtf%ax ¢618b bhhbias hog &g Fedutior b éghédsYdual

the m xture and thereby bonding an xing the

resjroaront inthe Satid ' i i i
10054] " 1 thi|sﬁiﬂm{’%\gﬁlf@m?mg?mgﬁﬁﬁasﬁ@edaan%mg

- amountfithe reiebit Aécretisecst the Y@k nikrsat | east one

m xi ng operation. The rough m xi ng operation may be
perf {0083 either by mechanical stirring in a mxing
tank or by feeding liquids to be mixed to a 5 static

:negﬁ{rpfzgsrm igge?ﬁgm gﬁ_tﬂeA prégBRt inveRidhAvill Hdrdifsftdr B8 described
specifically. |

In the fourth-embodiment of the present invention, there is provided a
process for producing a hollow-fiber membrane filter element, which comprises:

a step of providing a non-mixing time after a mixed liquid of a two-liquid
mixing type curable resin is obtained by carrying out at least one mixing operation of
the constituents of the resin; and |

a step of feeding the mixed liquid to a static mixer by a centrifugal force to
obtain a mixture of the two-liquid mixing type curable resin, injecting the mixture of
the two-liquid mixing type curable resin into an end portion of a hollow-fiber
membrane bundle by the centrifugal force to solidify the mixture and thereby bonding
and fixing the end portion of the hollow-fiber membrane bundle.
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ratio of the non-mxing tine to the pot life TP of the
resinis preferably from0.001 to OS. The ratio of

the non-mxing tine less than 0.001 may tend to | essen

an energy saving effect because the reaction does not
proceed sufficiently. The ratio. exceeding 0.5, on

the other hand, may tend to raise the viscosity due to
excesjQo84] progress of 10 the reaction, |eading to too
much consunption of m xing energy or prevent snooth

oper aln this embbcaimant) first ofall; & baSel andecéuring agent & mixed roughly
m xture into a hollowfiber. menbrane bundle. The

by &tllésst 8h QPeritish"Thé | tid b& pefformed
yrm)re prefeg\?ggPy fromh ghoéﬁrtmg&?%%o%?gyw Al so

eithBr b@ iechanicallstififyd 'aRiking thAte of MPfdeditiy IﬁulBs’tb Be rﬁ»xwto a

curable resin has a pot ['ife of preferably fromb5

st&it MixBE  TRen, EXch-MHGIME i9/proviaBy 36r the rédtitifighiked hqmd A
especial ly preferably from15 to 40 m nutes. Wen the

rafl® bf thefronLfixirdStfimé fPthe ?omlﬁqtﬁ-‘ﬁf the¥#8$if 74 SrefEribl¢ froHi 0.001 to

t he partltlon portion due to insufficient 1njecting

0.5! TRe Ptio/61Ae nBAIMIANG tiMaIesSTBRPOPFmallerid 8 léﬁs@ﬁran energy -

hand, the pot |i1fe exceeding 60 mnuteS is not

sﬂlr@fdfdcﬁgecdlﬁﬁw fodclion Ab&Sndtiprbeddd Suffictertly)! ”ﬁhﬁtrﬁtlélexceedlng
curing reaction, leading to poor productivity. [0056]

0.8 6rPthe'bthér tfarfél”ﬁﬁ? itsd o ralséhé videbsityduei to @xéssafve progress of

curable resins saite as or simlar to those described

thb 'ﬁeé&i@nf Ibé&lhgtté’ tdd ¥hixth ESHARFIPNBA 'of nfbAg BRerdy @F prevent smooth

FIG ['Tustrates one exanple of a mxing |line

oﬁé?étndﬁﬁffermﬁs siB bs lrifed?iﬁg of theZrhixht iM8 AaTdIsR-fiber membrane

connected to a stati and the static m xer

burile OTHEFHIBGS Hib ﬁéh-m%d*itfﬁuh@ 'ib EH&Jp& I PP 35 l‘hﬁi@preﬂ?ﬁblp fom

8 for adhesive, the static mxer 1, and nenbers
0.60vt00092d of nenbers 4 to 7) for producing a

hol | owfi ber nmenbrane filter element are fixed to a

nmount jposept il lustrated). A mxed solution 9 obtained

by roughly mxing a 5 base with a curing agent is

g g u [ gmsonh hié FsurPdmSbdiMene tHeeRouRuid Rhixirtg typé _LRBISRsin has

a pot life of preferably from 5 to 60 minutes, more preferably from 15 to 50 minutes,
especially preferably from 15 to 40 minutes. When the pot life is less than 5 minutes,
defects may occur in the partition portion due to insufficient injecting time between
hollow-fiber membranes. On the other hand, the pot life exceeding 60 minutes is not
preferred, because it takes much time to complete a curing reaction, leading to poor
productivity.

[0056]

Also in this embodiment, two-liquid mixing type curable resins same as or
similar to those described in the first to third embodiments can be used.

[0057]

FIG. 5 illustrates one example of a mixing line for this embodiment. A pot 8
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generate a centrifugal force of from 10 to 50G at the
end surface of a hollowfiber nenbrane bundle 4. The
mxed liquid 9 Is injected into the holl ow fiber

menbrane bundle 4.through a line of the static m xer
by the centrifugal force. Here, a non- mxing tine is
a period of tinme until the initiation of the rotation

foradheisiveds gorrectsd tolerstatiOmbxer 3 fandithé Stic M Slis cBnnected to an
partition portion having neither curing unevenness nor

adbesion cup Giviea fuba Thesoti8¥orBehduives Iy Qi Parg? members

constitution. In addition, feeding by making use

(composetied menhlsers @ tb 57? PSP ROARSIRPS ﬁomﬂb'éremérhb%t%mlnﬁ? element

not only reduction of a residual 15 resin anmoun

ardfixext totd motmb(ALt iNElreté®. |A HeliolitiBn @ Jﬂt{fﬂ?& 2? g%ugmy mixing a

saving of the using anount of the resin

baseiwithaf curing agbat is olietHhto ths BBPS for #Qﬁ?&knd rbtateg goasto

Exanpl es of the present invention w erel narter

geperate b eentrifigablorsd 6f RGBS 5D6 dww&?]d &ﬂ@%{lﬁ%&@a

present invention is not limted by them

membrage bundle @l el rAixeE figlid 9 iWSH ingo ﬁ#@%\?ﬁgg membrane

curabl e resins (urethane resins) use

bGindip # thtdugh aHine ot itiss stalie nﬁfé?\g? {I;&é‘ g%@@h@ﬁléfog%g Herg, a non-

(Measuring nethod of pot |if A curing-

mijag timeds &peried bPtithE AntiftB fifkt ' |

22 were wei ghed at a predeterm%%ﬁ%ﬂ@ﬁgwgﬁg&%ﬁrme
rayighamixinigot al  wei ght of 100 g. After mxing for 60
seconds and deaeration for 30 seconds in a rotary

m xer f rator ("HYBRID M XER HW 500", trade narme;

product of KEYENCE CORPORATION), the viscosity of the
resul A peHiiorssHion AViAg YeRhdrRs ' ' '
digital rot arg&tS Vi scggmet er (" W%%%m@@?é bﬁﬁé@h?prog%o&s can
be formedibyshsioying sEeAGcbARitSicY. 17RddkB ' ‘ drﬁ?e
until the vi scoéi ty reached 10 Pas vva§ fggfﬁ@%‘?r@é&'ﬁ e ofa
cerdrifugdl fofcetis Blvantageous because it enables not only reduction of a residual
resin amount in the static mixer and the like to the minimum and saving of the using

amount of the resin but also reuse of the static mixer.

Examples

[0059) |

Examples of the present invention will hereinafter be described. It should
however be bome in mind that the present invention is not limited by them.
<Two-liquid mixing type curable resin>

Two-liquid mixing type curable resins (urethane resins) used in Examples
and Comparative léxamples are shown in Table 1.
(Meésuring method of pot life) |

A base and a curing agent adjusted to the temperature described in Table 1
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until the viscosity reached 10 Pa-s after the m xing

was started was defined as a pot life. It is to be

noted that during neasurenent, the sanple to be

measured was di pped in a bath adjusted to the

tenmperature described in Table 1. 10 [0060] [Table

wjpjé] ReSiE/BtA Resin B Resin C WE D Base Mii n OornPonent
weighe a pmdeterniiidd weighbratio 208 alt%%

Curing agent Miin oonponent PBD?E%’%G é%e% 1#@'06“"

ming for 50secoris7dril dedepati sbbor ]
Basel curi ng agent wt/w ?9?@%2517?2”/?3@“@%’)‘2‘2"98??’9@’

e MR B bt ko o TR RPN, e

I ni bai

viscosity ofl the resulting mikedt liqDid ea$ H8ESuRT aﬁ@%@e by.a Ylital Mekry

pol yi socyanate PBDG Pol ybut adi ene _
Vieemater EVISGO BASIC FLUSY #8d6 ambi5r8aG0 b PUNGIPABY'R] and the

obt ai ned by curing under the fol1'ow ng st : _
periodctif timeruntil thewadoosit FeeA@ 0P WS daidithineA! THY @%%89 of time

pressure by using a Type D duroneter manufactu

 untiktherviscsityrached 90 ¢igh ¢ Mg‘m%ﬁ ?‘%@%@%@’W 252 pot

curing agent at a predetermn

life 3 isctptie vt tiat ﬁﬁﬁﬂ@ﬁ:eﬂsu%i&n% hEs5Ap1eT8 bo S Fodinas

deaerate them for 60 seconds |
dipped in a bath adjusted to the temperature described in Tabie 1.

[0060)
[Table 1]
ResinA | ResinB | ResihnC | ResinD
Baso Main component MDI MDI! MDI MDI
Rld's;t;osﬂy QZS“L;. (mPa-s) 1,200 1,100 3,900 3,400
Curng agent componen PBDG PBDG CAST CAST
Viscosity @25°C (wm:;:t ) 2,400 2,700 1,100 1,400
Mixing ratio Baselours ont ) 3981 25075 57143 56/44
_ g ag (volvol) | 3367 | 2080 | 5446 | Eo%0
Mixiure : emperalwe (°C) 23 23 23 30
‘ Inlba'l viscosily (mPas) 2,300 2,600 2,500 1,800
= Pot life {min.) 23 22 40 15
ured product D hardness 55 25 60 76

* MDI: MDI _polyisocyanate
PBDG: Polybutadiene giycol
CAST: castor oil polyol

| Hardness: Hardness of a product obtained by curing under the following standard

conditions:;
A value 10 seconds after application of pressure by using a Type D
durometer manufactured by Asker

<Standard Conditions>

Weigh a base and a curing agent at a predetermined weight ratio to give a
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a rotary m xer/deaerator ("HYBRID M XER HW 500", trade
nane; product of KEYENCE CORPCRATI ON). Leave the
resulting mxture at rest at 23C for 2 hours and then,
heat it at 5 50C for 24 hours. After |eaving the

m xture to stand for 24 hours or nore in an

envi ronnent of 23C, neasure its hardness. <Judgi ng

tolabweigtit off .d i
o igtit of 1005g.dMGthekTTBY 80 %g@ﬁ%ﬁ?%ﬁkrg@%ﬁs in

obt ai ned in each of Exanpl

a reteryrmibear/deaerater ('HYBRID MIXERFIMEBDO My ﬁgén%‘g{rﬁgﬁgo?”

envi ronnment of 23C, hardness was neasure

KEXENCE (CORPORATTONRdel D) at ten positions randomy
sel ected. The hardness unevenness was judged "good"

when ldwvethé Rsbu mr&gﬂres I Rl HaCy ;

har dness was Iom by 20 oorp%riésg gy?ﬁgﬁ&ﬁf@ttﬁgmd'gptﬂat
50t® for 24 woagr d condi ti ons; the hardness unevenness was

judged "fair" when the cured 15 product had one or

mor e AT idaivitititha imikiaie b $tisd M%Wﬁ%ﬁ%o{qﬁﬁ%ﬁ%@@m of

or greater and had no position a

23, meéasurs ith hadihise’ Oreater; and the hardness
unevenness was | udged "poor" when the cured product

<Jirigln@etitd of Rikdnd38tinbléifesds Wi ch the hardness was
| onwer by 40% or greater. is to be noted that the

t
1 et SR g ) B v
Exérfiples was|16% ¢9laRd fdr 24hdtks %mﬂ%ﬁrérpg@iﬂ\?ﬁnggp bf23c, hiRiness

stati C mXxers were connect ed | n serie

o oesure ‘o, guiaretel ISKIER Hodel0] 4 G PosiBnd RRoBR °
Pl e P Seabvgh ok Ry 085
no positiorgaMeiBR WMehardResd Was RWar BF20%od JH85ter WARUAE: Mder the
standard conditions; the hardness unevenness was judged "fair" when the cured
product had one or more positions at which the hardness was lower by 20% or
greater and had no position at which the hardness was lower by 40% or greater; and
the hardneés unevenness was judged "poor” when the cured product had one or
more positions at which the hardness was lower by 40% or greater. It is to be noted
that the hardness is a value 10 seconds after application of pressure to the sample
by using the durometer. |

[0061]
[Examples 1 to 5]

As described in Table 2, two static mixers were connected in series via a
non-stirring portion having an individual volume and a pressure of 0.6 MPa was

applied to feed a mixed liquid.

The static mixers ("DSP-MXC13-32" trade name) each has an inner
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32 M. As the non-stirring portion, a pressure hose
(' Tetron bl ade hose", trade nane) having a size as
shown in Table 2 was used. . The m xture obtai ned was
cured for 60 mnutes in a tenperature 5 atnosphere
shown in Table 2, followed by further curing for 8
hours at 50C. After the tenperature was returned to

diameten df3remahouses(3Bhixing slemeritsatereirt, ahd hak anlitneradiume of
was eval uated. The cured state of the resin is shown

32m). Aslthe nén-stiring pottion) @ préssune hesw T etrgvbldde hoss!, Fhdé Aame)

W t hout sticidness or hardness unevenness on the

* havihg ban® ad'sHow in Tebid 2WaslusedFxanples 6 and 7] In a

simlar manner to Exanple | except that the two static

M X emhe\ifikire SBIRIHYESS tiited for 6TFmINUtesSh atempBFdligraur €
hose (non-stirring portion) having a size as shown in

atmic¥phBre’shovrFin Bibid’D Feledby fuihef Y 10P8 holist BDeC.

The cured state of the 15 " resin is shown in Table 2. -

[ 006 Jer tHePIBRDoRAtLINAWES AEliNBd {0 FodnMtemperatule? (23781 S8 cured

to Exanple 1 except that the two static m xers were

stafOMNA6 résin Wals Yvhluated. [THY ured stile b the PESIA T SHOWIIRTable 2.

(non-stirring portion), a cured 20 product of a resin
An*@ﬂhé%ghﬁ Sfowdd gosal Ea@dSstath Withbuf SRKINBSS Br hardAGsy\N i N
able 2. 25 [0064] [Table 2) Ex.1 Ex.2 Ex. 3 Ex. 4

unévenneb5 on the=Surfact thereBl\€Aded nanme Resin Resin Resin
Resin Resin Resin Resin Resin |hetltmre AABc DAB

A 1 qoogp)T-enperakre C 23 23 23 23 30 23 23 23 Pot
life (mn) 23 23 22 40 15 23 22 23

[Examples 6 and 7]

In a similar manner to Example 1 except that the two static mixers were
connected in series by using a pressure hose (non-stirring portion) having a size as
shown in Table 2, a cured product of the resin was obtained. The cured state of the
resin is shown in Table 2.

[0063]

[Comparative Example 1]

In a similar manner to Example 1 except that the two static mixers were

connected directly without using the pressure hose (non-stirring portion), a cured

product of a resin was obtained. The cured state of the resin is shown in Table 2,
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sec 1380 1380 1,320 zZ400 900 1380 1320 1380 WModng
Kind * nunber STM 2 STM 2 STM2 STMr2 STM2 STM2
STM2 STM2 pwit Totai vohne (rd) 64 64 64 64 64 64
64 64 tinme sec 2 22 222 2 2 Non- Inerdansisr 15 15
25 25 25 15 15 None Lengffi On) 1350 915 1000 1000
1000 510 510 None al k" Podon ToWvol ns 238 162 490
490 4f064pP 90 O Non-dft tinme eec 7.5 5.1 15.3 15.3
15.3 2.8 2.8 0 Vol urnebor of non sli ft one of 3.7 2.5

[Tibléz] 77.71.41.40 1=3.72.57.77.77.71.41.4
: Afe-0.-005.0.-004 0,012 0.006 0 017 0.002 0.-002 0

St at b of cured Sti ckEnessEi\bnle'Ef.\b

NomeTNome—Sorme—at S vietes
Cood | &bwdetedpame Fai r B%%r l’é;f'ﬁSTF%'ES ik

SPTdMpdreeCp 2, LJl oB¢_jnagse)| [ BU0

] DpBawé@nnd here T[S AN eXxanpl ez0f

a regin distlai ned byl 1,880xi 1380t |h¢320qn2400t

Mm,[,_ed b | STME? ISSTMP2r || STM*2t

laWa'RaY
(=39 A=)

No@nou

stiing n e |

st f

Voldihd. o f

on-stiting poflinibivemie 00
| mixerpogioni od of tine sp
| Nog-srixingiiinenixing ree

qtlrn

§§’°° o oogglnﬁggam:»ggg

SIMpSt‘aﬁblmmér (“IDSPWI)GM:B-GQT tfanie ri@heay)i nut es for curing,
and then - '
[0065]

[Examples 8 & 9]

Described here is an example of a cured produbt of a resin obtained by
mixing the constituents for a predetermined time in a stirring tank, leaving the
resulting mixture at rest, and then mixing the mixture again.

The constituents were weighed to give a total amount 200 g and charged in
a beaker haying an inner volume of 300 mi, followed by mixing by rotating a stirring
blade for 10 seconds at a rate of 400 rpm. After the resulting mixed liquid was left at
rest for a period of time specified in Table 3, it was mixed by rotating the stirring

. blade for 10 seconds at a rate of 400 rpm. The mixture thus obtained was, deaerated
for 30 seconds in a rotary mixer/deserator ("HYBRID MIXER HM-500", trade name;
product of KEYENCE Corporation), left at rest for 60 minutes for curing, and then
cured by heating at 50°C for 8 hours.

After the temperature was returned to room temperature (23°C), the cured
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cured by heating at 50C for 8 hours. After the
tenperature was returned to roomtenperature (230,
the cured 26 state of the resin was evaluated. The

cured state of the resin is shown in Table 3. Any of
the cured products of the resin exhibited a good cured
s?qt*at wi t hout stickiness and hardness unevenness on

8 ot therrgsin wasewsiuated Time nuredstste of thecrepinds Showm ireTable 3.
simlar manner to Exanples 8 and 9 except that mxing
Ay Sf e curedhprodusis of the resin exttibited a goodjclireddtate without stickiness
continuously for 20 seconds w thout |eaving the

[Rness yneyenness Phdhe surbabest ate of the resin is

shown in Table 3. [Table 3] Exanple 8 Exanple 9 TResin

e AbHPE&Blat ed nane Resin C Resin C 92 Urethane resin

T ature C 23 23 Pot life mn 4 0 40 40 Kind * nunber

rafiveExample 2§GT * 1 Nixing pin Total vol ume 300

300 300 Initial mxing time sec 10 10 10 Mxing tine

af t er In@sinilaranannesto Examplds Barido ekeapt thegy nﬁkingw‘ds performed
time sec 90 45 0 Non-maxi tinmelmxintine 4.5 2.3. 0
bydrning,the gtirring tbladef continGaLsiybfo 20 sécorfdisawithout leavingdhe mixture

roduct Sticki ness None None None Hardness unevenness
a Thmeured state obthaxesin is\shown inoTebil@Bk type ni xer

0067
able 3
Example 8 Example 9 CExullamlpa aaﬂzue
. Abbrevialed name ResinC Resin C ResinC
Urethane resin | Temperature (°C) 23 23 23
Pot life {min) _ - 40 40 40
?ﬁl ;r;'mbe;m GT*1 AGT *1 AGT*1
Mixi o ume 300 300 300
B POFION I el mixing ime {50) 10 10 10
Mixing time after leaving at rest (sec) 10 10 10
Leaving atrest | Non-mixing ime (sec) 90 45 0
Normi.xir_vg time/mixing time 45 23 . 0
Non-rrlxlng_tlmelpot fife 0.038 0.018 0
R - —
oor

* AGT: Agitation tank type mixer

[0067]

[Example 10]

Described here is an example of mixing Resin C by continuously feeding it
into a pipe of a mixing system in which a stirring tank and a static mixer were
connected in series via a pressure hose.

A stirring tank having a stirring blade in a cylinder having an inner diameter
of 60 mm and an inner volume of 200 m! was connected in series with a static mixer
("DSP-MXC13-32", trade name, an inner diameter: 13 mm, the number of mixing

elements: 32) via a pressure hose having an inner diameter of 25 mm and length of
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[ Exanpl e 101 Descri bed here is an exanple of m xing
Resin C by continuously feeding it into a pipe of a
m xing systemin which a stirring tank and a static
m xer were 15 connected in series via a pressure hose.
A stirring tank having a stirring blade in a cylinder
having an inner diameter of 60 mm and an inner vol une
1000mi QT effon WisderINesee O tid dind)E U ! bigd By 1BbdRG i
O R NG s NOSE driie neme)- alrsthae, |.a§r{'e’t?égr'.5y%am“
intothe reduniig migér 4f 2 AdWrats bPIZ RIBec.32) Via a pressure
hose having an inner dianeter g? 25 mm and | ength of
27 ggﬂnnl('Tetron bl ade hose", trade nane). U ethane
A was mxed by feeding it into the resulting m xer at

o bt g hadion(6hdo sl p ot
iR BECHREDIR MR A gl ol g ERice
cm&étib@?tn%gggtgg nﬁ\eju}ee@ag g.%eggﬁ%\{iﬁ%ﬁ ﬁt st 7 eBrHbfes

and t at1ng ours. ter

iy ol P 7R s o 4 B e

(23 € GureB!shied of e Volin hd SVEASS, THE il Biferta gpod cured
statd Rithét! dickinetd ahd hinBes (valinbdon b ufdER, e fosfls are

1] 15 1In a simlar manner to Exanple 10
except that the length of the pressure hose was

cha . r : ' i
o Py b8 s B e 87 & PR o PRt T ro
Qodﬁble 4. 28
[0069]
[Example 11}
' In a similar manner to Example 10 except that the length of the pressure
hose was changed to 100 mm, a cured product of a resin was obtained. The cured

state of the resin is shown in Table 4.
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[0070] [Table 4] Eunple 10 ExwM e 11 Abbrevi at ed
name Resin C Resin C Urethane resin Ten aWire 1rQ 23
23 Pot life (mn) 40 40 WModng Pordon Vol une (MO 200
.200 Mx tine sec 6.3 6.3 Inner dianeter (mn) 25 25
Pardon Nmntft Length (mm) 1000 100 Volirrie (n) 490
49 Nmmxing linme (sec) 15.3 1.5 g p -.Voksne 32 32
M x| t00#)sec 1 1 Non-mix Irneinbft tlme 2.1 02 t
life 0.006 0.001-State of cured product Stlddness Now
[Table:4] Har dness unevenness Good Fair * AGT: Agitation

tamk—type—xer—0074)—5 [ Exanple 12] sin A was
MXet—by—epRtintensy—f codi-ng | c1 piExampled1 o
Urdh ap THS whi-ch—two- $t '
@%ﬁiﬁg‘%‘{‘ed, [mpacghure { ).'i‘a—aﬂo.maQQ re Bhee | THB
N 1) was—-nj-ected. {ntodhn end pBrtign of
' ol | ow f For-ane—~buhdlel by 20| ili @0 .
TemtTuga hol 1 &3 fijher Bdenblane
filter 10 r(MM 0 an outef tuBfe mede & AB$ and
N RN Lhergtr(ma) anet er of 154 mmi000 100
' Volume (ml) 490 49
Non-mixing time (sec) 15.3 15
Mixing portion Volume (mi) 2 R
ST™) Mixing time (sec) ' 1 1
| Non-mixing ime/mbxing time 2.1 0.2
Non-mixing imespot ife 0.006 0.001
State of cured product Stickiness None None
Hardness unevenness Good Fair
* AGT: Agitation tank type mixer '
[0071)
[Example 12}

Resin A was mixed by continuously feeding it into a pipe of a mixing
apparatus in which two static mixers were connected in series via a pressure hose.

The resuiting mixture was injected into an end portion of a hollow-fiber membrane

"bundle by utilizing a centrifugal force to prepare a hollow-fiber membrane filter

element.

Into an outer tube made of ABS and having an inner diameter of 154 mm
and a length of 2.2 m, 6600 holiow-fiber membranes made of polyvinylidene fluoride
and having an outer diameter of 1.2 mm and an inner diameter of 0.7 mm were
inserted and an adhesion cup was fixed to the end portion of the hollow-fiber
membrane bundie with a mounting nut. The constituent members of the filter
element were fixed to a mount for centrifugal potting and as illustrated in FIG. 3, the

adhesion cup and a pot for adhesive were connected via a polyethylene tube having
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and a length of 2.2 m 6600 holl owfi ber nenbranes
made of pol yvinylidene fluoride and having an outer
diameter of 1.2 nmand an inner dianmeter of 0.7 mm
were inserted and an adhesion cup was fixed to the
end portion of the hollowfiber 15 menbrane bundl e
With a nmounting nut. The constituent nmenbers of the
an inhéi @ametdrofidimmere fixed to a nmount for centrifugal
potting and as illustrated in FIG 3, the adhesion
cup po#2p pot for adhesive were connected via a
pol yet hyl ene tube having 29 an inner dianeter of 10

M AlR(#é (1600 Fhij oF RBsin J586alHed BY mikig Undér Sikiliar Bentitions

by m xing under simlar conditions to those enpl oyed

to tfg&@lﬁﬂi&&&d In BRSSPI YIveal bolired ie tﬁ@b?tff&f adH¥sReamd and

I mredi ately after that, the nount for centrifugal

immRétiatelyCaftf thdt Oha nfélirt forehifGgal boftihg wasittdted andrate of 177
centrifugal force of 35Gto a forma |(?n region of an o
rpng@wﬁ g:lemv .' gig'rib of 385G ¥ & fd}h{a&iomgg@eoﬁmama portion (in

menbr ane bundl e 90 m nutes

| At i . .
| the vzcﬁrgﬁr of thé ?ﬁgm '/ HRSholloRPRLRA nidifbraAs bIRAIBSY).S SDfiRutes

t out nount for centrifugal potting,

latéroihbfim%ﬂohwfg%gadilpaa Jnﬁrkﬂg nitmbers Warditaikeh DUt fomIREroRnt for

accel erate i ng. The adhered portion thus forned

tubgbgng.rya%'i I owrb\%as o{)‘%neg at %Lﬁag%rggﬁj on of tefr}aée
| . aw at | " on of th
w%h‘orane ﬁi Hler el enent . [O‘\C{)'gg] At t%F]e eng&surfaceonof °

' ouiH“F:b@th‘EFéeﬁo! Wa$BpéHied &thE 8hdl Pbrtiont th

r
ter 15 elenent, the cured product of the resin had

mefLPANES BYidid @hollb bl msmbrihé it eldifienthar dness

unevenness. Wen the adhered portion of the holl ow

fibelrl Gﬁl’orane filter el enment was cut out and the
inte ?ac on the center side, in the length direction,

of t g the bA& Surfale IR aMﬁ&e_S:ﬁgﬂon\Qﬂ thd R&IoAafisst invéinbrane filter

penetrated substantially uniformy between the 20

e'%&#‘?ﬁ%fﬁp@%{ pr\;\ugtg@i g:lﬁggée@ﬂ%édoa §60 £ SlirfatRSwitHRLESticRihess @nd
hardness unevenness.

When the adhered portion of the hollow-fiber membrane fiiter element was
cut out and the interface on the center sidé, in the length direction, of the filter
element was observed, the adhesive penetrated substantially uniformly between the
hollow-fiber membranes and no defect was detected. In addition, it was also
confirmed that no stickiness appeared on thelinterface, suggesting that a good
adhered portion was formed.

[0074]

{Example 13) -

By using an apparatus as illustrated in FIG. 4, a hollow-fiber membrane filter

element was produced by mixing Resin D by feeding it by a centrifugal force to a pipe
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confirmed that no stickiness appeared on the
i nterface, suggesting that a good adhered portion was
formed. [0074] [Exanple 13] 25 By using an apparatus
as illustrated in FIG 4, a hollow fiber nenbrane
filter elenent was produced by m xing Resin D by
feeding it by a centrifugal force to a pipe 30 of a .,
of armixing apparatustin which twei static mixeea hand 11wererconneglagd in series
were connected in series via a pressure hose 2 and '
viaiapressuradose @ anddnjecting theiresuliing midure intoanensrartionoln
a hollow fiber nenbrane bundle 4 by a centrifugal
holiaw-fiker membranetundiect by a ceptrifisgal fare®. nenber s- of a
hol | ow-fi ber nmenbrane filter 5 elenent were fixed to_a
nountAsfinExample 12,.apabtituent membersvaf afwliowrfiher mambrage filter
and two static mxers were fixed onto a nount for
elecrEnt weraifpesd foct mount foncertefugalpoting. chwo pats fopadhesiye and two
the hol l ow iber nenbrane bundle as illustrated in :
stafit Guixers wiine fizechonto a mountrfor cendrifugalpottingron the sidesof one end
(trade nanme; inner dianmeter. 13 mm the nunber of
portionicf thechallowrfiber nisthbraina dundle asdliustrated indiGs4.v Fhestatic
connected to the static 10 m xer of the first st

age.
misrs asé each"DSR-MXOT3-82(trade marhes irnge diameters A3 o0 the ngmber |

the static mxer of the first stage via a .
of mikiyg eleyients: 32)1HThe twonpots doradhesive wese sannected,torthe static
1000 mm. The static m xer of the second stage was
mixerrof dioe finst stagan The istaticonixengf the secondstageway cennectadte the
havi ng an inner dianeter of 10 mm [OO7§L’ 15 A base
staticanizercofithe §rst gtage visva pBlysthylebetube{inrerdiaroeter. 25gnime leagth:
total amount of 1600 ml and they were poured into the
1000 nsm}. oTheasitatic mbar of thepsacond stage washeonnegted te @n adhesion cup
centrifugal potting was rotated at a rate of 212 rpm

' visa pelyethylemertlibe having a inirfan gigmeter &fcl (INMB0G t o t he

formati on regi on of an adhered portion (in the

vi ci nj0by5] of the and portion of the holl owfiber

menbr ane bundl e 4). The tenperature of each 20 of the

base Atase landauuring aggetfor Rasinddijvers measwed tagiva a total

advance and the ] .
amount of 1600 mi and they were poured into the pots for adhesive, respectively.
The mount for centrifugal potting was rotated at a rate of 212 rpm so as to apply a
centrifugal force of 50G to the formation region of an adhered portion (in the vicinity
of the end portion of the hollow-fiber membrane bundle 4). The temperature of each
of the base and the curing agent was adjusted to 30°C in advance and the
temperature in each of the pipe and a centrifugal potting apparatus to be fed with
them was adjusted to 30°C. 90 minutes later, the rotation was stopped and the
constituent members were taken out from the mount for centrifugal potting and
heated for 8 hours in a dryer of 50°C to accelerate the curing reaction. Then, the
adhered portion thus formed was cut out at the most end position of the outer tube

and a hollow was opened at the end portion of the hollow-fiber membrane to yield a
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tenperature in each of the pipe and a centrifuga
potting apparatus to be fed with themwas adjusted to
30C. 90 minutes later, the rotation was stopped and
the constituent nenbers were taken out fromthe nount
for centrifugal potting and heated for 8 hours in a
dryer of 50C to accelerate the curing reaction. Then,

hbliew-ibeadembeshaditer blefhdngus forned was cut out at the
nost end position of the outer tube and a holl ow was

openeqo@gs)t he end portion of the hollowfiber menbrane
to yield a 31 hollowfiber nenbrane filter el enent.

[ 0076]AtAke BhE s&’i‘é‘:e%ﬁﬁé‘ﬁ&h?ﬁd?gﬁloﬁ‘q?%ﬂolw bé?riné}ﬁ%rane filter

the holl owfi ber nenbrane enent e cure

elRintsHit Ghe elrdd kg'o&ﬁ‘t?] g{m 'Bﬁt
sti cki ness an ness uneve ness eg neng

hafines® inéVeringgs ho! | ow-fi ber menbrane fil ter el ement
was cut out and the interface, -on the center side, in’

the | anRéMtHY érg%héd;m& Bhﬁ\efﬁdll&grf ibef naMiEran element was

observed, the penetr at st antia

ctifuh @ndithie ESRR ok B coMibr 6, i aﬁnemrg&ﬁn@% Fiffer

defect was detected. It was al'so con

O TS o5 Ay e

hbilGw-5iBérthe bR b ﬁdﬁ‘efaawst dtén%é‘tg QLe'é?ib b&fﬁnZd that no

tinmes as nuch asthetota vol u m XI

sﬁ@%ﬁﬁs@% 007&?%@xanp e hbter df%&eogllm %ﬁ@as

fdrthed. statlc m xer and roughly mxing it therein, the
resulting mxed liquid was fed to another static m xer

by a qgis E&Hﬁﬁle {1 fofal VBiufeof the n@ﬂ@hl’ﬁng@?ﬂi&n% H7 fihes as

m xture was | ected I nto an end

mtehld3\hé tdisr vo?hcgr f’ﬁﬁ%ﬁﬁi‘é tﬁgﬁ)r 3 ﬁ %J’ah& $HRI TiRE e TP

to produce a
ratio is 0.017.

[0077]
[Example 14]

After feeding Resin D to a static mixer and roughly mixing it therein, the
resulting mixed liquid was fed to another static mixer by a centrifugal force to mix it
again. The resulting mixture was injected'into an end portion of a hollow-fiber
membrane bundle by a centrifugal force to produce a hollow-fiber membrane filter
element.

[0078]

As in Example 12, constituent members of a hollow-fiber membrane filter
element were fixed to a mount for centrifugal potting. A pot 8 for adﬁesive and a
static mixer 1 ("DSP-MXC13-32", trade narﬁe; an inner diameter: 13 mm, the number

of mixing elements: 32) were fixed to the mount for centrifugal potting on the side of
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element. [0078] As in Exanple 12, constituent nenbers

of a hollowfiber nmenbrane filter elenment were fixed

to a mount for centrifugal potting. A pot 8 for

adhesive and a 25 static m xer 1 ("DSP-MXC13-32",

trade nane; an inner dianeter. 13 mm the nunber of

m xi ng el enents: 32) were fixed to the nount for
apandrrorin:ef gbeliowfibasmerbrane dendie 4 &2illastrated irFIG. 50 The pot
of a holl-owfiber nmenbrane bundle 4 as illustrated in
Bﬁp@dhgswmqamnnaeteﬂdo thalstatic mixerdsvia arpohetinderiedtubé ¢inner
static mxer | via a polyethylene tube (inner

digregten: 40.mmplength: 56 mrh)andthenstiticomixet  wasicohhectsil ¥¢&n |

was connected to an adhesion cup 6 via a polyethyl ene
adhesiom cup 6 yicea polyathylerie dutss lavinyg ar fhnediaMetSIFAD rim.

base and a curing agent for Resin D were neasured to

gi ve 40@f)al anount of 1600 m .. They were fed to the
static m xer ("DSP-MXC13-32", trade nane, inner

di ametAcbaselandancutingeagentifsrResin mweregnédsai’@ﬂosgwéalotal

a flowrate of 32 mnl/sec. The roughly m xed |1 quid

amoust of A6O0mal] They were feditc the Gtaticaninet (“BSPQ@IXEQ3-32" trade name,
adhesi ve. 90 seconds after the initiation of the

invier diameterh 43 mih 2the mumber bhmixing lenfenfs: 328 d fidwieRb of 32
potting was started. It was rotated at a rate of 200
mi/sec.s Thesoughiyarmixed liquidtews obtained wels d)i‘ntcﬂ@n@do@atf&e
formati on regi on of an adhered portlon The

adkesive. 0.sacontls aftethefinitidtion i dse Mddhd, e FAtaticHIofARE fiount for
was adjusted to 30C in advance and the tenperature in
centofugel potting wap stated. dt wasiotatéd gt ratelof ROQ rda=R!8 Bpply a
15 to be fed with themwas adjusted to 30C. 90 m nutes
centrifugal force ofdt5@ focthe fermativn pasion obasladified pBAioh! TRat
nmenbers were taken out fromthe nount for centrifugal

tepeneratuce ofeathiof dheebiasenandtheauring aent Wiy sdjustéd ¥804®in
accel erate the curing reaction. Then, the adhered

. ageance @ndithe teniparateds ineeachif theepipetant faecdmﬁlgél pétting apparatus

position of the outer tube and a holl ow was opened at
tot brefeditipthetn was adjusted 18000 iutesTRING tHaTrotation wilsGtopped

a 20 hollowfiber menbrane filter el ement.

and the oonsutuam members were taken out from the mount for centrifugal potting
and heated for 8 hours in a dryer of 50°C to accelerate the curing reaction. Then, the
adhered portion thus formed Was cut ouf at the most end position of the outer tube
and a hollow was opened at the end portion of the hollow-fiber membrane to yield a
hollow-fiber membrane filter element.

[0080]

At the end surface of the adhered portion of the hollow-fiber membrane filter
element, the cured product of the resin had a good surface without stickiness and
hardness unevenness. |

When the adhered portion of the hollow-fiber membrane filter element was

cut out and the interface, on the center side, in the length direction of the filter
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[0080] At the end surface of the adhered portion of
the hollowfiber nmenbrane filter elenment, the cured
product of the resin had a good surface w thout
sticki ness and hardness unevenness. 25 Wen the
adhered portion of the hollowfiber nenbrane filter
el enent was cut out and the interface, on the center

elemint was obiserved/ihibladiiesiee penstraiéd lisstaitidliyun B&Velen the

was observed, the adhesive penetrated substantially

haliow-fiberi jeiabtanes antind déledtiwas detémted. "R WaisaMS cotfitmed that no
defect was detected. It was al so confirnmed that no

stickiress appear@divnithe thterfadd) suggesting #et a WM&S was
a good adhered portion was ormed. 5 In this Exanpl e,
foxmedn-m xing time TWpot life TP ratio is 0.10.
I ndustrial Applicability [00811 The process for .
pr odudn this Example, & hoRdAIRing tivte TR/dol ffePTFEFiatis Dgent i on
10 enabl es efficient preparation of a cured product of
a resin having no defect portions such as hardness
unevenness by mxing a two-liquid mxing type curable
Infdessirial Applicabifityapl €, urethane resin or epoxy resin)
and curing the resulting mxture so that it can be
used poeg1grably as a process for producing a mxture
of a curable resin with a short pot life. The process
for priveytbésssForprobitiéiRg aFHIRILFS BScdrding 6 tHY (186Kt invention
invention 15 can be utilized in general m Xing _
enalles GfficientBrephration of Bturel ProdliRSf B BSInHaVMG!r® detédt Portions
.but is especially useful as a process for producing a
sutHKas hardabsSineV@NABEs/ By inikind'8 twotRQUIE Miking Aypd curable résii(for
fiber nenbrane filter element. Brief Description of
ekamplengrethateé rb8in®e lepbky fesin}lantichring thd ressting rb@ure s that it
exanpl e of an embodi ment of the present invention in
ca b ised ptetériablyds<e proebsfor ipfdduciigadMixtdre t? B-ciirablé Fé¥h with a
portion w thout a m xing el enent, :

short pot life. The process for producing a mixture according to the present invention

can be utilized in general mixing applications of two-liquid mixing type curable resins,

but is especially useful as a process for producing a mixture of an adhesive in the

manufacture of a hollow-fiber membrane filter element.

Brief Description of Drawings

[0082]
[FIG. 1] FIG. 1 illustrates one example of an embodiment of the present invention in
which a static mixer of a first stagé, a non-stirring portion without a mixing element,
and a static mixer of a second stage are connected to each other.
{FIG. 2] FIG. 2 illustrates one example of the structure of a static mixer to be used in
the present invention.

[FIG. 3] FIG. 3 is a schematic view illustrating one example of an embodiment of the
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and a static m xer of a second stage are connected to
each other. [FIG 2] FIG 2 illustrates one exanpl e of
the structure of a static mxer to be used in 25 the
present invention. [FIG 3] FIG 3 is a schematic view
illustrating one exanple of an enbodi nent of the 34
process for producing a holl owfiber nenbrane filter

prasiessfortproducingia hallowsfibéremembranerfilter element accardingfto the
centrifugal potting is perforned. [FIG 4] FIG 4 is a

presehtimeentionin shich cantrifugalipoitingis pefarmed: of anot her
enbodi nrent of the process for producing a hol |l owi ber

[FiGeabFaBe4 is & schemdticuiew illastrating ong exampie of angthersamivodiment .
invention in.which centrifugal potting is perforned.

of {hel grocéss ot piodticing acholiowdiber membrame filtdredameritiacgording to the
exanpl e of a further enbodinent of the process for

preeptimventibrein WHictpeerittifagal pottiriyy isperfbrméder el enent
according to the present invention in which

[FiG: 8} HIGUE i a Beliématis view lliistralinieohe dxanipie of a furthen embodiment
Synbols [0083] 1, 1': Static mxer 11. Flane 12:

of exprocesy forproduding & hdiow-fitier Memtgane filter@ienierntacobrdingto the
zone) 3, 3': Connecting nenber 4: Hollow fiber

presemb irventiorbin whiteceritifagakpottinhis pecformedy 20 7: Nut 8:

Pot for adhesive 9: Mxed.liquid 91: Base

Description of Symbols
[0083]

1, 1" Static mixer
11: Flame
12: Mixing element
2: Non-stirring portion {(non-mixing zone)
3, 3" Connecting member
4: Hollow-fiber membrane

5: Outer tube

| 6: Adhesion cup

7: Nut

8: Pot for adhesive
9: Mixed liquid

91: Base

92: Curing agent



10

16

20

25

92: Curing agent 35 CLAIMS 1. A process for producing
a mxture of a two-liquid mxing type curable resin, -
conprising mxing constituents of the two-liquid

m xing type curable resin, 5 wherein m xing
operations of the constituents are carried out

mul tiple tinmes, a non-m gLApMSi e i s provi ded between
at | east one of the m xing operations and another one

of the niXxing operati AocassISoproticiig® miitare chadwe-liquid
total time TN of the non-mixing tine |Is adjusted to

mbxir)fype tarabled8sin] tonmpriding Wixihgasonsitubnts af thiitwe-liqidinhiring
m Xi ng operations.. 10 2. The process according to

typbalurable regingrei n the at | east one of the m xing
operations and the another one of the m xing

oper awherein mixiseoperatiortsiof the constituentsaare carded out multiptedimes,
m xer. 3. The process according to Claim1, wherein
anba-miking dest is pravided betweemableas) opp of tei nixing Hparatinas and
anot her one of the m xi ng operati ons subsequent

anotberens ofthe mixing aperatienspaubsequant iherejo.cancd lotal time B pf the
each other. 4. The process according to Caim 3,

noreniing timeds adiustedde frome tor 100HiesASMHEN 8% R tolpltipe of the
carried out in a static mxer or a mxing tank

mixjng pper@tions-h a stirrer and the another one of the

T 20 SRR P i Fof e
B o % et B GRS kb bt

accordir&gto Claim4, wherein the static m xer or the

%’ﬁ?'ﬁ‘@d EWW'E@F%Vyed for the at least one of the
Cank St ipcbropdi ERgrcirbip @i hefSi 56 af 06t o o e
Y e - L

m%_gfrﬁgwynom%}’s @féreRf r5th 3B othet.0 >, wherein the

4. The process according to Claim 3, wherein the at least one of the
mixing operations is carried out in a static mixer or a mixing tank equipped with a
stirer and the another one of the mixing operations subsequent thereto is carried out
in a static mixer or a mixing tank different from the static mixer or the mixing tank
employed for the at least one of the mixing operétions.

5. The process according to Claim 4, wherein the static mixer or the mixing
tank empioyed for the at least one of the mixing operations and the static mixer or the
mixing tank employed for the another one of the mixing operations subsequent
thereto are connected in serles via a non-stirring portion.

6. The process according to any one of Claims 1 to 5, wherein the two-liquid

mixing type curable resin has a pot life-TP from 5 to 60 minutes.
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m xi ng type curable resin has a pot life-TP from5 to
60 mnutes. 36 7. The process according to C aim6,
wherein a total time TN of the non- mxing tine is
fromO0.001 to 0.5 tinmes as nmuch as the pot life TP. 8.
The process according to any one of Clains 1 to 7,

wher eiq tﬂ'ha 5[5\'3&3 labSuthiflgth 1% &, WRBrai A IRLIRINMETNIDS kife fon-
ur et hane I n. %? :
mixing time is fmm 0.001 to 0.5 times as much as the pot life TP,
8. The process according to any one of Cleims 1 to 7, wherein the two-

liquid mixing type curable resin is a urethane resin.
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