DESCRI PTI ON TI TLE OF THE | NVENTI ON:  WATER PRODUCI NG SYSTEM AND OPERATI ON
METHOD THEREFOR TECHNI CAL FI ELD [ 0001] The present invention rel ates
to a water producing systemutilizing conposite water treatnent

t echnol ogi es, and an operation nethod therefor, and to a water producing
systemin which fresh water is produced from plural kinds of raw water, and
an operation nethod therefor. In nore detail, the present invention rel ates

to a fresh water producing systemthat e applied to the field of water
clarification treatnent in mater&%?%guﬁﬁﬁgm?he field of industrial-use

wat er productlon such dustrial _wate food and nedi cal rocess wat er,

agri cul t dral“ wat’e T%arﬁElVE@W%nd%?%}? ?%@%?%@%o%%%%t N Ednitig Wt er .

BACKGRCQUND ART [0002
METHOD THEREFOR

TECHNICAL FIELD
[C001}

The present invention relates to a water producing system
utilizing composite water greatment technologies, and an
operation method therefor, and to a water producing system in
which fresh water is produced from plural kinds of raw water,
and an operaticn method therefor. In more detail, the present
invention relates to a fresh water preducing system that can
be applied to the field of water clarification treatment in
waterworks, and the field cof industrial-use water production
such as industrial water, food and medical process.water,
agricultural water, and semiconductor-related component
cleaning water.

BACKGROUND ART
[0002]

In recent years, technologles relating to a separation
membrane are being developed, and wilith characteristics such as
space-saving, energy-saving, and filtrate water quality
improvement, the technolegies are widely used for various
purposes such as water treatment. F[or example, a
microfiltration membrane (MF membrane} and an ultrafiltration

membrane (UF membrane) are applied to a water Ccleaning process

1/69



In recent years, technologies relating to a separation nenbrane are being
devel oped, and with characteristics such as space-savi ng, energy-saving,
and filtrate water quality inprovenent, the technol ogies are w dely used
for various purposes such as water treatnment. For exanple, a
mcrofiltration nmenbrane (MF nenbrane) and an ultrafiltrati on nenbrane (UF
menbrane) are applied to a water cleaning process for producing industrial
water or tap water fromriver water, groundwater, or treated sewage, and
appl i ed t'¢pPELHrEat Fentdantr 22 et Ene bi-6Pedet 8F THPR Sedtatarer

desal i nation reverse osnosis nenbrane treatnent_ step. A nanofiltration
menbr ane INF S dne P rahdcat pever¥addsndst s iehbtArfe FROeRELaRe) are
applied to renoval of ions, seawater desalination, and a wastewater

recl amat i€ pr €ebs anpopdgreactor 1iouR regad a4 asles avetridd dror eveglsai m ng
sewage/ dr ai nage, for exanple, there is a nethod of perform ng treatnent

cal | ed a dameErbransdimreadtrer ((Mertbredre .Bi breactéL Lt MBR) Uni memhi ehe sewage
or industrial drainage which has conventionally been treated by an

acti vat ed(3sl ndgerpne¢essd iss rereatede sy ¢ he rivEURE e fbo amenidt arect ky < mer sed
in an activated sludge tank, and performng filtration with the NF/ RO
menbr ane dgistiadd edh atentdive: Il atferi sisgges daevabtraide spurie swatcer, as:gproduct

wat er. [0004] As a system for producing fresh water from seawater or

bracki sh yatierya tdhere disma tieechnQ@sd.n which pre-treatnent by sand
filtration which is a conventional water clarification

technol ogyigearri edout, and thereafter filtration is carried out with the
NF/ RO nenbrane. In addition, there is a nmethod in which seawater or

bracki sh water d.5 pre-treated Ysingqt he. MR/ UF, enby ane, Glizhed above,

and filtration is carrifed out wth the NF/ RO menbrane. aWgth this system
stnce Se%%ﬁ;%&ample, there is a method cf performing treatment called

a "membrane bicreactor (Membrane Bloreacter; MBRI"™ in which
sewage or industrial drainage which has conventionally been
treated by an activated sludge process iz treated by the MF/UF
membrane directly immersed in an activated sludge tank, and
performing filtration with the NF/RO membrane installed at the
later stage to obtain pure water as product water.

[0004]

As a system for producing fresh water from seawater or
brackish water, there is a technology in which pre-treatment
by sand filtration which is a conventional water clarification
technology is carried out, and thereafter filtration is carried
out with the NF/RCO membrane. In additicon, there is a method
in which seawater cr brackish water is pre-treated using the
ME/UF membrane as described above, and filtration is carried

out with the NF/RO membrane. With this system, since seawater
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cannot be desalted by the pre-treatnent, desalination entirely depends on
the treatnment with the NF/ RO nenbrane at the | ater stage. [0005]

Wth the NE/ RO nenbrane separation nethod, supply pressure being higher
than osnotic pressure is required. Thus, pressure nust be applied when
supplying raw water to the NF/ RO nmenbrane with a punp called a "booster
punp". That is, as a salt concentration of raw water supplied to the NF/ RO
menbrane i s higher, the osnotic gressure becones hinher.,Thus, it _becones

necessar {6 CAppF \Aaficghe BY ddsuPé St 2T HE boott &% L it Cakd thBfe Yener gy
for allow ng the booster punp to operate becones necessary. [0006]
Ther ef or 855098 REt BRE prictiietsy: pliant Fhenly/ Bre el rasevilge/iasteRat er
recl amati on process and a seawater desalination process is performed in
gener al . sH&Wever, in recent years, a nenbrane treatnent systemintegrating
a sewage high-level treatnment process and the seawater desalination process
has been [dé\elioped (Patent Docunment |, Non-Patent Docunent 1, Non- Patent
Docunment 2). According to this technol ogy, after sewage is treated by the
MBR, fresh wat @riths tpeoticed usibgaar REOpmenbrianemeahdd¢coscentryate produced
as a by-product at the tine of separation of the RO nenbrane is mxed with
seawat er prHuS, redbsahd nconeent kat bemoitd cthe: suppd ii@drequired. Thus,

pressure must be applied when supplying raw water to the NF/RO

membrane with a pump called a "pbooster pump". That is, as a

salt concentration of raw water supplied to the NF/RO membrane

is higher, the osmotic presgsure becomes higher. Thus, it

beccocmes necessary to apply higher pressure with the booster pump,

and more energy for allowing the booster pump to operate becomes

necessary.

[0006]

Therefore, in a water producing plant, only one of a

sewage/wastewater reclamation process and a seawater

desalination process 1s performed in general. However, in

recent vears, a membrane Lreatment system integrating a sewage

high~ievel treatment process and the seawater desalination

process has been developed (Patent Document 1, Non-Patent

Document 1, Non-FPatent Document Z2). According to this

technology, after sewage 1s treated by the MBR, fresh water is

preduced using an RO membrane, and concentrate produced as a

by-product at the time of separation of the RO membrane is mixed

with seawater. Thus, a salt concentration 1n the supplied
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seawater is |lowered, and hence the specification of the booster punp in an
operation of RO nenbrane separation used seawat er desalination can nore be
sinplified than in the conventional nmanner. Therefore, the system becones
further energy-saving. [0007] In such an integrated nenbrane
treatnment systemusing plural kinds of raw water, for exanple,
sewage/ dr ai nage and seawater fromdifferent supply sources are used as raw
water. Thus, feed water quantities thereof are sonetinmes |argely changed
from ti me & abafe! s PYFarG caPareEEna g8/ et nhyer F soreadi the dhanged due to
a human activity tine, a plant operation tine, or the |ike. Wen the
respect i vefieéd alaPBELglaRT ¢ &8 BENP AW Weltcarearat ichtarged, 1 a sriaxiefigr at i o
bet ween the RO nenbrane concentrate produced as a by-product froma sewage
t r eat nentddsaie rand cseawat epriesbehanged: f Thdsthahelsdlite concentriankdn
(osnotic pressure) in seawater to be supplied to the RC nenbrane on the

si de of ansseawat eThtredtmenttihd g stenchangeds {00083 r energy~lshvangase where
al t hough a necessary product water quantity is determ ned, a

sewage/ dr@atage quantity is largely changed, and the product water quantity
is ensured by a seawater intake quantity, the salt concentration after

mxing is sometipn@sichakgelinrehanged. nEhusanthenedisanneadst.ern LBshagl ling a
boost er punp capable of responding to high pressure to | ow pressure on the

side of the;;seawatels teatnNen ddne £ \Men -an 1000l JRUDR shavi;Rg .Lar ge
capacity is controlled and operated -by an inverter or the li1ke, efficiency

is interi a\xﬁag:etrh%rbhngi@ffekg}@’ipé\?@w esousrc?:etgﬁ%treaﬂsﬁggigyfaﬁﬁ\@a@%r?f fect is

decr eased. n the mxing ratio of° seawater I1s too an effect of

diluting #he. seuage RQJEIRLANS SUICeNLAE LEIAUNE ti%es 1argely

changed from time to time. In particular, sewage/drainage is
easily changed due fo é human activity time, a plant operation
time, or the like. When the respective feed water guantities
of raw water are changed, a mixing ratio between the RO membrane
concentrate produced as a by-preoduct from a sewage treatment
line and seawater is changed. Thus, the salt concentration
(osmotlc pressure) in seawater Lo be supplied to the RO membrane
on the side of a seawater treatment line is changed.

[0008]

In a case where aithough a necessary product water
guantity is determined, a sewage/drainage quantity is largely
changed, and the product water quantity is ensured by a seawater
intake quantity, the salt concentration after mixing is
sometimes largely changed. Thus, there 1s aneed for installing
a boocster pump capable of responding to high pressure to low

pressure on the side of the seawater treatment line. When a
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seawater i s decreased, and the salt concentration is not really | owered.
Thus, there is a problemthat an advantage of the integrated nenbrane
treatment systemis alnost lost. Further, in a case of a fixed m xing
ratio, when the feed water quantity of sewage/drainage is decreased, the
sewage RO nenbrane concentrate i s unavoi dably reduced. Thus, m xing
seawater is also reduced, and the feed water to the RO nenbrane on the side
of the seawater treatment line is reduced. Therefore, there is also a

pr obl em tHEE ‘FheP HEBRESS AL Y- priodific CoRater Yqbant P1 i+ cahmot e “8bEal-Red.
[ 0009] In each plant of a sewage plant and other plants, an inflow
quant i t y 2oF 2Beliiger ol °F drschhffe fuartign ot diatRagerate genéiar y
determi ned. Ina case where such sewage and drai nage are taken as raw water
and a coqueé@i«m&r%@t@%nmatmyim”gemﬂf@@—@f&vammgﬁ@%rlam@legrr@@é%l--are
uniformy determ ned, the product water quantity of the systemis naturally
deci ded, Varmd: tthe quantict yadoes odotscabways mat clhhontivhusen réédst bha case
where the sewage/ drai nage quantity is snmall but the necessary product water
guant i ty did utamge hien sihe gsy fOemeob rRatenbnbectment TelaNamrePatent Docunent
1, Non-Patent Docunent 2, a concentrate quantity of the sewage/ drai nage RD
menbr ane precess 1§ decreaser], sandnshen therseawateridmt akectuantlilty is
increased at a designing stage, there is a problemthat an energy-saving
effect iscmaledy.inThhe, system 10910 oblem that an advantage of the

integrated membrane treatment system is almost lost. Further,

in a case of a fixed mixing ratio, when the feed water quantity

of sewage/drainage is decreased, the sewage RO membrane

concentrate i1s unavolidably reduced. Thus, mixing seawater is

also reduced, and the feed water to the RO membrane on the side

of the gseawater treatment line is reduced. Therefore, there

is alsc a problem That the necessary product water gquantity

cannot be obtained.

[0009]

Ineach plant of a sewage plant and cther plants, an inflow
gquantity of sewage and a discharge gquantity cf drainage are
generally determined. In a case where such sewage and drainage
are taken as raw water and a ccllection rate and a mixing ratio
of an RO membrane process are unifcermly determined, the product
water quantity of the system 1s naturally decided, and the
guantity does not always match with user needs. In a case where

the sewage/drainage guantity is small but the necessary product

water quantity 1s large, in the system of Patent Document 1,
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Meanwhi | e, as an exanple that the sewage high-level treatnent and the
seawat er desalination are perforned in one water producing plant, there is
a known net hod of supplying sewage/ drai nage in a case where sewage/ drai nage
having a | ower salt concentration than seawater or brackish water exists as
feed water, or supplying seawater or brackish water in a case where
sewage/ dr ai nage cannot be supplied due to the dry season, stoppage of the
plant, or the |ike (Patent Docunent 2 and Non-Patent Docunent 3). According
to this EEhHGGHE 'SevaFertdriai hade Has de P oasiTedd awatte COTTIRES L 2t Fe
technol ogy is nore energy-saving than the seawater desalination using only
seawat er Brargrlty rfackiss b awassr dranded of iBcedheflioweatos cofe sgr dduct wat er can
be surely obtained. [0011] In a systemin whi chsewage/ drai nage is
sw t ched ddartea=aw water wvhavi e & sdivffterenntsakt geanteny riat iiomwresmot i ¢
pressure) such as sewage/drai nage and seawater or brackish water to perform
filtrati crt w thsibeisane R nembranes as drveiRatre nt 2 Doou rertr & -and iNan- Pat ent
Docunent 3, the systemis often chosen in accordance with the

sewage/ drai frage iquantd 1y whiwle issysarenal ready determ ned water quantity.

[ 0012] In recent years, seawater desalination with a reverse osnosis
menbr ane g adopted in a drought-prone region such as the Mddle East, and
there are a nunber of |arge-sized reverse osnosis nenbrane plants whose

wat er producti o g4antid y exceeds:akQ o housanth B/adia ket risgnpnedigted that a

necessary water
treatment and the seawater desalination are performed in one
water producing plant, there is a known method of supplying
sewage/drainage in a case where sewage/drainage having a lower
salt concentration than seawater or brackish water exists as
feed water, or supplving seawater or brackish waier in a case
where sewage/drainage cannot be supplied due to the dry season,
stoppage of the plant, or the like (Patent Document 2 and
Non~Patent Document 3. According to this technclogy,
sewage/drainage is used as feed water. Thus, the technology
is more energy-saving than the seawater desalination using only
seawater cr only brackish water, anda fixed flow rate of product
water can be surely obtained.
[0G11]

In a system in which sewage/drainage is switched with raw
water having a different salt concentration {osmotic pressure)
such as sewage/drainage and seawater or prackish water to
perform filtration with the same RO membhrane as in Patent

Document 2 and Nen-Patent Document 3, the system is often chosen
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production quantity will be increased and | arge-sized reverse osnosi s
menbrane plants will be increased in the future. [0013] An enough
sewage/ drai nage quantity can be ensured when a plant is constructed near a
| ar ge-si zed sewage plant and a large plant. However, it is difficult to
ensure a | arge sewage/ drai nage quantity in a small sewage pl ant,
diversified type sewage plants, and snmall and m ddl e plants. Therefore,
there is a problemthat the system of Patent Docunment 2 and Non- Pat ent
Document 13 GAMTGICad6ise "itth taCsiSEd AR Fedsd ook e dydtemlilfa J16asé where
the necessary water production quantity is large or the sewage/drai nage
quant i t y Silg el 19e tPRITOR SART 2aDECUNENRTS *PATENT DOCUMENTS [ 0014] Pat ent
Docunent: Ilnternational Publication NO 2010-61879

[0012]

In recent years, seawater desalination with a reverse

osmoslis membrane is adopted in a drought-prone region such as

the Middle East, and there are a number of large-sized reverse

osmosis membrane plants whose water production quantity exceeds

100 thousand m3/d. It is predicted that a necessary water

proeduction quantity will be increased and large-~sized reverse

osmosis membrane plants will be Increased in the future.

[0013]

An enough sewage/drainage guantity can be ensured when

a plant is constructed near a large-sized sewage plant and a

large plant. However, it 1s difficult to ensure a large

sewage/drainage guantity in a small sewage plant, diversified

type sewage plants, and small and middle plants. Therefore,

there 1s a problem that the system of Patent Document 2 and

Non-Patent Document 3 cannot cope with a size increase of the

system 1n a case where the necessary water production quantity

is large or the sewage/drainage gquantity is small.

PRIOR ART DOCUMENTS

PATENT DOCUMENTS

[0014]

Patent Document 1: International Publication WO

2010-61879
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Pat ent Docunent 2:Japanese Patent No. 3957081 NON- PATENT DOCUMENTS [ 0015]
Non- Pat ent Docunent 1: !!Kobeico Eco-Solutions Co., Ltd. and Four O hers
Conduct Denonstration Experinent of Mdel Project Launched by Mnistry of
Econony, Trade and Industry in Shunan-shi™, [online], March 5, 2009, N hon
Sui do Shi nbun, [searched for on July 2, 2009], via the Internet <URL:
http://ww. sui do- gesui do. co. j p/ bl og/ sw do/ 2009/ 03/ post _2780 . html >
Non- Pat ent Document 2: "Adoption of "Di scover Technol og)%/ Seeds Ai ni ng at
 Low Car béintSudi élogpumescical Syst enr¥eefei Bateon MpdebProfect"", [online],
March 2, 2009, press release from Toray Industries, Inc. [searched for on
July 2, 2000]5ATeNT DREUMfNESnet
<http://ww.toray. co.jp/ news/wat er/ nr090302. ht nil> Non- Pat ent Docunent 3:
| DA Wor | d 0Carigr ess- Atl anti s, The Pal m Dubai, UAE Novenber 7-12, 2009, PEE:
| DAWC/ DB09- 033 SUMVARY OF THE | NVENTI ON PROBLEM TO BE SOLVED BY THE
| NVENTI ON Non-Patent Document 1: "Kobelco Eco-Solutions Co., Ltd.
and Four Cthers Conduct Demonstraticn Experiment of Model
Project Launched by Ministry of Eccnomy, Trade and Industry in
Shunan-shi", [online], March 5, 200%, Nihon Suido Shinbun,
[searched for on July 2, 2008}, via the Internet <URL:
http://www.suldo~gesuido.co.jp/blog/suide/2009/03/post 2780
Lhtml>
Non-Patent Document 2Z: "Adoption of "Discover Technology
Seeds Aiming at Low-Carbon Society / Social SystemVerification
Model Project™", lonlinel, March 2, 2009, press release from
Toray Industries, Inc. [searched for on July 2, 2009], via the
Internet <http://www.toray.co.jp/news/water/nr0%0302.html>
Non-Patent Document 3: IDA World Congress-Atlantis, The
Palm-Dubai, UAE November 7-12, 2009, PEF: IDAWC/DBE09-033
SUMMARY OF THE INVENTION
PRCBLEM TO BE S0LVED BY THE INVENTION
[0016]
An obiject of the present invention is to provide a water
producing system of utilizing composite water treatment
technologies in which a plurality of membrane units using a

semi-permeable mempbrane is arranged to produce fresh water from

plural kinds of raw water, the water producling system being
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[ 0016] An object of the present invention is to provide a water
produci ng system of wutilizing conposite water treatnent technologies in
which a plurality of menbrane units using a sem -perneabl e nenbrane is
arranged to produce freshwater from plural kinds of raw water, the water
produci ng system being capable of ensuring a necessary water production
quantity and coping with a size increase of the systemwhile responding to
change in a. water intake quantity of raw water, and an operation nethod

t her ef or S286PUTI ORS™RY TFHES PREBEERBALH017] L PLodughni ¢ daiatis- 'dchleve t he
above object, the water producing system and the operation nethod therefor,
in the preESERE VAVEN iDIF have "amyF Sof Tt hes ol $ oWk g - cohfisfcaciions Lo

change in a water intake guantity of raw water, and an operation

method therefor.

SOLUTIONS TO THE PROBLEMS

{0617]

In order to achieve the above object, the water producing
system and the operation method therefor in the present
invention have any of the following configurations.

[0C18]

(1) A water producing system, at least including a
semi-permeable membrane treatment process A, a semi-permeable
membrane treatment process B, and a semi-permeable membrane
treatment process C, wherein the semi-permeable membrane
treatment process A includes a semi-permeable membrane
treatment step A for subjecting treatment target water A to
gsemi~permeable membrane treatment to produce membrane permeate
A and concentrate A, and a treatment target water A delivery
means for dellivering the treatment target water A to the
semi-permeable membrane treatment step A, the semi-permeable
membrane treatment process B includes a treatment target water
B branching means for branching treatment target water B2 into
two or more, a semi-permeable membrane treatment step B for
subiecting the treatment target water B to the semi-permeable

membrane treatment to proeduce membrane permeate B and

9/69



[ 0018] (1) A water producing system at least including a

sem - per neabl e nenbrane treatnent process A a sen -perneabl e nenbrane
treatment process B, and a sem -perneabl e nmenbrane treatnent process C,
wherein the sem -perneabl e nenbrane treatnent process A includes a

sem - per neabl e nenbrane treatnment step A for subjecting treatnent target
water A to sem -perneable nenbrane treatnent to produce nenbrane perneate A
and concentrate A, and a treatment target water A delivery neans for

del i veri mgPrtdier teeéat Menentargét rfiat BFe AL 19 T hea 5%aT -\perdiedblce hesiivane
treatment step A, the sem -perneabl e nenbrane treatnent process B includes
a treat nertartsarfget dfatiers B rsr anchiodg tineans skomertanchiosg teéatrmént t ar get
water B2 into two or nore, a sem -perneabl e nenbrane treatnment step B for
subj ect i ngarhenda eatient reatgentwat exe Bvied etrh® semclperqgreabhe tnembeane
treatnment to produce nenbrane perneate B and concentrate B, and a first

t r eat nentsdrar-getrmwatidre Bedelriaver y raeansntost del Bvet i tihgeone:raf theetr eat ment
target water B branched by the treatnment target water B branching neans to
the sem -peravgablel renbrane tgeatd®ite skep Bras ddieatnent tacgek water, and
the sem - perneabl e nenbrane treatnent process C includes a sem -perneabl e

menbr ane tleatd®mnta st G diofe5UR) eehiRg kel eatnBiefrarget, water to the
sem - perneabl e menbrane treatnment to produce nenbrane perneate C and

concent rat,g, {acd fd St MBI MG NRARs for JHXing the glhen treat ment
target water B branched by the treatnment target water branchi ng neans

with at least part of, Lhe cancentraie Agproduced. in the semiperneabl e
, del'i very

menbr ane treatnent step a mxed water delive neans for delivering the

m xed mﬂlég é@ﬁgig%ejtrsg g%g%lfngé%ngigegn§néé£t|y%ls%g%%gqu§agkgegenbrane
treatnent” step as treatnen target water, and a secon reat nent "t arget
wat er B del

iver ans_ for degiveri Ee th r treatnment target water B
br anched By 1HE -rggfﬁ%htwﬁtaerrg tbjf/%}ccg?e% grqh%%lrﬁﬁt%%st?ﬁg%g' Frst wat er
m xing ”%?T%Sﬁ%ﬁﬂﬁf%ﬂﬁﬂﬂ;K%H%F%t 2%%% %%%Q%f the concentrate A

produced in the semi-permeable membrane treatment step A, a
mixed water delivery means for delivering the mixed water by
the first water mixing means to the semi-permeable membrane
Treatment step C as treatment target water, and a second
treatment target water Bdelivery means for delivering the other
treatment target water B branched by the treatment target water
B branching means to the first water mixing means as treatmant
Target water.
[C019])

{2} The water producing system according to (1), wherein
the semi-permeable membrane treatment step B and the
semi-permeable membrane treatment step C are respectively

provided with one or more semi-permeable membrane treatment

device, at least one semi-permeable membrane treatment device
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(2) The water producing systemaccording to (1), wherein the sem -perneabl e
menbrane treatnent step B and the sem -perneabl e nenbrane treatnent step C
are respectively provided with one or nore sem -perneabl e nenbrane
treatment device, at |east one sem -perneabl e nmenbrane treatnent device
selected froma group of the sem -perneabl enenbrane treatnent devices of
the sem - perneabl e nenbrane treatnent step B and the sem - perneabl e
menbrane treatment step Cis a sem -perneabl e nmenbrane treatnent device X
for subj é€tlicagcBot FOT e Ir PERt et ot apfet PWAT R CBe it e it xed tatér to the
sem - per neabl e nenbrane treatnent, and the water producing system i ncl udes
a treat nehtvitarget that eemswe ohe gl reens rogre SWReehieng S Brasat aBat t ar get
water to be delivered to the sem -perneabl e nenbrane treatnent device X in
such a neemercthatabéthmthbrineat nentnear getemwat ers B ardithermiexedewat er
are deliverable to the sem -perneabl e nenbrane treatnent device X [0020]
(3) The waienrapeoduekhngesysdem @ecofdicngubde ) nowhetleitha hecsenkenper neabl e
menbrane treatnment device X subjects only ' one of the treatnment target

wat er B anp@gkhewaikxedpwaher the thecsewhtper neabhe merbraaemtepatnent at one

tinme. [00211
membrane treatment, and the water producing system includes a
treatment target water switching means for switching the
treatment target water to be delivered to the semi-permeable
membrane treatment device X in such a manner that both the
treatment target water B and the mixed water are deliverable
to the semi-~permeable membrane treatment device X.
(00207

(3) The water producing system according to (2}, wherein
the semi-permeable membrane treatment device ¥ subjects only
one of the treatment target water B and the mixed water to the
semi-permeable membrane treatment at one time.

(0021}

{(4) The water producing system according to (2} or (3),
wherein the seml-permeable membrane treatment device X
communicates with both the delivery means of the first treatment
target water B dellivery means and the mixed water delivery
mMeans.

[o022]
(5) The water producing system according to any of {2)

to (4}, wherelin at least one delivery means selected froma group
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(4) The water producing systemaccording to (2) or (3), wherein the
sem - per neabl e nenbrane treatnent device X communi cates with both the
delivery nmeans of the first treatnment target water B delivery neans and
the m xed water delivery nmeans. [0022] (5) The water producing
system according to any of (2) to (4) , wherein at |east one delivery neans
selected froma group consisting of the first treatnment target water B
delivery nmeans and the m xed water delivery neans is a delivery nmeans Y
capabl e cforgaldvierd ag bot Rirhe treaiment teangst vaater B dndet heeminged
wat er. [0023] (6) The water producing systemaccording to (5),
wher ei n tadre dekiwiersd means A detd vemsaonel of dhel vteeateent t acgetolwat er B
and the m xed water at one tine.
of delivering both the treatment target water B and the mixed
water.
[0023]
{6) The water producing system according to (5), wherein
the delivery means ¥ delivers one of the treatment target water
B and the mixed water at one tTime,.
[0024]
{7) The water producing system according to any of (1)
to {6), including a second water mixing means for mixing the
treatment target water Awith the concentrate A or the treatment
target water B or the mixed water, and a treatment target water
A bypass delivery means for delivering the treatment target
water A to the second water mixing means.
[0025]
(8) The water producing system acceording to (7), wherein
the first water mixing means and the second water mixing means
are the same water mixing means.
[002¢6]
(9) The water producing system acccrding te any of (1}
to (8), including a blological treatment device for subjecting
organic component contained water to biclogical treatment to

obtain bkiolegical treatment water, and a membrane treatment

device A for subiecting the biological treatment water to
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[ 0024] (7) The water producing systemaccording to any of (1) to
(6), including a second water m xi ng neans for mxing the treatnent target
water A with the concentrate A or the treatnment target water B or the m xed
water, and a treatnent target water A bypass delivery nmeans for delivering
the treatnment target water A to the second water m xi ng neans. [0025]

(8) The water producing systemaccording to (7), wherein the first water

m xi ng means and the second water m xing nmeans are the sane water m xing
neans. [G@ggFment with a(@)crﬂffeﬂ\ﬁa*{aérm&%ﬂiﬂ%?ﬁ@e%%%fﬁ%é@éﬁdﬂﬁ@tﬁ(ﬁﬂany of
(1) to (8), including a biological treatnment device for subjecting organic
conponenfleEEREaicnd® water it 5ePPrersg§i carAtreat-mERt ¢fo fobiaicH SBinolF6§i cal
treatment water, and a nenbrane treatnent device A for subjecting the
bi0|ogiCg&nﬁﬂ@gﬁnéﬁ@amg@@tW@@erlxserveseﬂsthe'treatment'targetwater

A,
[0027]

(10) The water producing system according to any of (1)
to {9), including a water intake means for taking in salt
contained water, and a membrane treatment device B for
subjecting the salt contained water taken in by the water intake
means to the treatment with the micrefiltration membrane or the
ultrafiltration membrane to obtain membrane treatment water B,
wherein the membrane treatment water B serves as the treatment
target water B.

[ooz2e]

(11} The water producing system according to {10},
including a membrane treatment water B storage reservolir that
stores the membrane treatment water B, a first membrane
treatment water B delivery means for delivering the membrane
treatment water B to the membrane treatment watef B storage
reservolir, amixed water storage reservolr that stores the mixed
water, a second membrane treatment water B delivery means for
delivering the membrane treatment water B of the membrane
treatment water B storage reservolr to the nmixed water storage
reservolr, and a concentrate A delivery means for delivering

the concentrate Ato the mizxed water storage reservolir, wherein
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treatment with a mcrofiltration nmenbrane or an ultra filtration nenbrane
to obtain nenbrane treatnent water A, wherein the nenbrane treatnent water
A serves as the treatnent target water A [00271 (10) The water
produci ng system according to any of (1) to (9) , including a water intake
means for taking in salt contained water, and a nenbrane treatnent device B
for subjecting the salt contained water taken in by the water intake neans
to the treatnent with the mcrof ilt ration nmenbrane or the ultrafiltration
menbr ane W dbtakn trniirare Lereat ment e nat érl By cwhigreins tthes wenbrany
treatment water B serves as the treatnent target water B. [0028]

(11) The 'watrer fprodeacingrsyste@m acoordimyg treaCi@)nt, wehek udli sigoredenbr ane
treatment water B storage reservoir that stores the nenbrane treatnent

wat er B, téhd imestbmenbrtane threeat mente wat erc B adel ineereyrvmeans of ahedel i veri ng
the nenbrane treatnent water B to the nmenbrane treatnent water B storage

r eser voi rsemd fexat Adicehelfbohage:r resenyot rstdiate , staresht hei f4d weedrwater, a
second nmenbrane treatnent water B delivery neans for delivering the

menbr ane ddeidmntmamier B Ofddineamnbiane teatnEntyarater tBeskokage
reservoir to the m xed water storage reservoir, and a concentrate A

delivery ymans §ior-deliverangthe cencentsale A Lo dhe Jnxed waker storage
reservoir, wherein the first treatnent target” water B delivery neans is a

de'iveryé@%ﬁﬁ%éfﬁééﬁﬁéYﬁﬁkﬂ%wkh%ﬂgggm99ﬁs&kﬁﬁkﬂent water B stored in the
B [ 0

menbrane treatnent water storage reservoir the sem - perneabl e nenbrane
treat nent; si-ep B, and the m xed water delivery neans is a delivery neans
for deIiv%rlnd the m xed water stored in the m xed water storage reservoir

to the Seﬁl-pequ%bE%_g%g?g%@%ntEg%kggn%oétggﬂ§%er producing system,

wherein in the water producing system according to any of (2)
to (11} including a first flow rate measuring means for
measuring a flow rate of the treatment target water A or the
concentrate A, the treatment target water of one or more
seml-permeable membrane treatment device X 1s switched by the
Treatment target water switching means based on ameasured value
of the first flow rate measuring means.

[003G]

(13) An operation method for a water producing system,
wherein in the water producing system according to any of (2)
to (11}, based on a predetermined value of an accumulated
menpbrane permeate quantity or a predetermined value of a
treatment time of one or more semi-permeable membrane treatment
device X, the treatment target water of the semi-permeable
membrane treatment device X 1s switched.

[0031]
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[ 0029]

(12) An operation nethod for a water producing system

wherein in the water producing systemaccording to any of (2) to (11)

including a fir
the treatnment t
wat er of one or

st flow rate neasuring neans for measuring a flow rate of
arget water A or the concentrate A, the treatnent target
nore sem - perneabl e nenbrane treatnent device X is swtched

by the treatnent target water sw tching neans based on a nmeasur ed val ue of
the first flowrate neasurln mean An operation

met hod for a mé%é? %?dﬂ%%¥%@ ?S@%ﬁRO£Wé§WH%1I%$“ﬁh@ ”ﬁfSQGEFWg system
according to any of (2) to (11), based on a predeterm ned val ue of an
accumul at'®@ Lferbi-Ane D etaredt & TGURRLINGy S8F “aTp? edeter hifned a8l & of ' a

treatnment tine

t he treativent 1t

X is swtched.

of one or nore semni -perneabl e menbrane treat ment deV|ce X,
afget uanar 2oF eChaCs énPrpéRrBabicé SREfbrafe 2t Fedfient devi ce
[ 0031] (14) An operation nethod for a water

produci ngesystreme afercei naka théhwat ere produdianysyseear aecderdivagetio any of
(7) to (11) including a second flow rate nmeasuring neans for nmeasuring a
fl ow r at &yoftiehe rernéabment: argegetvanatre . Avdebisvered visy vt heahseathent tar get

wat er A bypass

delivery nmeans, the treatnent target water or one or nore

sem - per neall: @emnbaﬁ@ettsﬁﬁaéﬂe:rﬁ caevbeand ¢ $seaw tiehed: 44y 4 henbreatnment
target water sw tching neans based on a nmeasured val ue of the second fl ow

rate neasuldsReaMBaNsvice X is switched by the treatment target water

switching means based on a measured value of the second flow

rate measuring means.

(00321

(15)Z&waterproducingsystem,includinge&semi—permeable

membrane treatment device for subjecting a plurality of

different kinds of treatment target water to seml-permeable

membrane treatment, and a treatment target water switching

means for delivering the treatment target water to the

semi-permeable membrane treatment device, wherein the

semi-permeable membrane treatment device is formed by a

plura

lity of semi-permeable membrane treatment devices

arranged side by side, and the water producing system includes
a treatment target water switching means for switching the
treatment target water to be delivered te a semi-permeable
membrane treatment device ¥ in such a manner that one or more
seml-permeable membrane Treatment device selected from the
plurality of semi-permeable membrane treatment devlices serves

as the semi-permeable membrane treatment device X for
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[ 0032] (15) A water producing system including a sem -perneabl e
menbrane treatnent device for subjecting a plurality of different kinds of
treatnment target water to sem -perneabl e nenbrane treatnent, and a
treatment target water switching neans for delivering the treatnent target
water to the sem -perneabl e nenbrane treatnent device, wherein the

sem - perneabl e nenbrane treatnent device is forned by a plurality of

sem - perneabl e nenbrane treatnment devices arranged side by side, and the
wat er pr GICISNG 1 SPstemAamePtaes el péatEtrady gétm\%étvé%t%wsﬁéﬁpﬁ@drreans
for switching the treatnment target water to be delivered to a

sem - per fgabl ehaEnirne b eatdnghite Vi sendsiql suck tachannergethaetene or
nore sem - perneabl e nenbrane treatnment device selected fromthe plurality
of sem - par éablsermemsrrane tleeaembnt ngevicees rsertves as the sem - per neabl e
menbrane treatnent device X for subjecting two or nore kinds of treatnent
target wdtErigel ected fromthe plurality of different kinds of treatnent
target water to the sem -perneabl e nmenbrane treatnment. [0033] (16)
The wat er producisng Tsystivemeac gebdiungntos(brn Waerednntheosensy per neabl e
menbrane treatnment device X subjects only one kind of the treatnment target

vat er seligtted f fRMstehe -plutalkit v n@m}cﬂjafrf@f@@étlﬁbﬁ@ﬁi&ﬁé@r}@@hﬂgﬁhtgar get
water to the sem -perneabl e nenbrane treatnent at one tinme. [0034]
only one kind of the treatment target water selected from the
plurality of different kinds of treatment target water to the
semi-permeable membrane treatment at one time.
[0034]

(17) The water producing system according to (15) or (16),
wherein the semi-permeable membrane treatment device X
communicates with a plurality of treatment target water
delivery means. |
[0035]

(18) The water producing system accerding to any of {15}
to (17), wherein one or more treatment target water delivery
means serves as a treatment target water delivery means for
delivering piural kinds of treatment target water to the
semi-permeable membrane treatment device X by switching the
kind of the treatment target water to be delivered by the
treatment target water switching means.

[0036]
(19) An operaticn method for a water producing system,

wherein in the water producing system according to any of (15)
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(17) The water producing systemaccording to (15) or (16), wherein the

sem - per neabl e nenbrane treatnent device X communicates with a plurality of
treatment target water delivery neans. [0035] (18) The water
produci ng system according to any of (15) to (17), wherein one or nore
treatnment target water delivery means serves as a treatnent target water
delivery neans for delivering plural kinds of treatnent target water to the
sem -permaagl menb{ ane treatment device X bé SWi tchipg t he kind of the

t reat ment-t Fgét“{}\% BHIED he [¢& FIEPSCHY UL MBSt Fedlt frerit” (&rget’ Wét &r
swi t chi ng _neans. [0036] o (19) An operation nethod for a water
produci n%%ﬁ‘;‘s?@ﬁ? Whets ring Phet Wat BFEPF oduti fig S <t e meaESordi Agcto any of
(15) to (18) including a flow rate nmeasuring nmeans for neasuring a flow
rate of &Me kiwee bity céatheht ear gétAab ert Sel et ed tRraRT the- PIurdRi ty of
different kinds of treatnent target water, the kind of the treatnment target
wat er to Koeddelfi veretreotonetorannee wystent ofot hee lsierd mqyertve ablee omenbr ane
treatment device X is switched based on a neasured value of the flowrate
measuri ngomeangstem of the semi-permeable membrane treatment device X

isswitchedkmsed<n1aﬁwasuredvaluecﬁftheflowzaten@asuring
means.
[GC37]

(20) An operation method for a water producing system,
wherein in the water producing system according to any of (15)
to {19), based on a predetermined value of an accumulated
membrane permeate guantity or a predetermined value of a
treatment time of one or more system of the semi-permeable
membrane treatment device X, the kind of the treatment target
water to be delivered to the semi-permeablie membrane treatment
device X is switched by the treatment target water delivery
means.

FRFECTS OF THE INVENTICN
[0038]

Effects cbtained by the present invention are as follows.
[0039]

The invention cof claim 1 includes the semi-permeable
membrane treatment process A for subjecting the treatment
target water A to the semi-permeable membrane treatment, the

seni-permeable membrane treatment process B for subjecting the
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[ 0037] (20) An operation nethod for a water producing system
wherein in the water producing systemaccording to any of (15) to (19),
based on a predeterm ned val ue of an accunul ated nenbrane perneate quantity
or a predeterm ned value of a treatnment tinme of one or nore system of the
sem - per neabl e nenbrane treatnment device X, the kind of the treatnent
target water to be delivered to the sem -perneabl e nenbrane treatnent
device X is switched by the treatnment target water delivery nmeans. EFFECTS
OF THE | NVENTI@NY[ 0088]eEffeectrs Sobtcaitied doynitfiee myreaderst riepventicon are as
foll ows. [0039] The invention of claim1 includes the sem -perneabl e
menbr ane tradtrent, process Acforpsubfebl £ ngetitheat ¢ catamenterttangetcesat er A to
the sem - perneabl e nenbrane treatnment, the sem -perneabl e nmenbrane
t r eat mentC process) B tfiorg subjeckicngatdre in which part of the concentrate

A and part of the treatment target water B are mixed to the

seml-permeable membrane treatment. Thus, for example, in a

case where the treatment target water A is sewage/drainage and

the treatment target water B is salt contained water such as

brackish water and seawater, tThe semi-permeable membrane

treatment step B for performing seawater desalination is

designed to treat an insufficient amount of a necessary product

water guantity for the entire system, the amount not coversd

by a total treatment water guantity produced from the

semi-permeable membrane treatment step A and the semi-permeable

membrane treatment step C, or an amount assumed to be

insufficient. By increasing and decreasing a treatment water

guantity cf the semi-permeable membrane treatment step B in

response to change in a sewage/drainage intake guantity, the

necessary product water guantity can be ensured. At least, at

the time of stoppring supply of the treatment target water A and

stopping the semi-permeable membrane treatment step A, a

minimum guantity of product water can be obtained by the

semnl-permeable mempbrane treatment step B, In a case where the

sewage/drainage intake guantity is small, the semi-permeable

membrane treatment step B for performing the seawater

desalination is designed to be large, so that the system becones
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treatnment target water B to the sem -perneabl e nmenbrane treatnent, and the
sem - per neabl e nenbrane treatnent process C for subjecting the m xed water
in which part of the concentrate A and part of the treatnent target water B
are mxed to the sem -perneabl e nenbrane treatnent. Thus, for exanple, in a
case where the treatnment target water A is sewage/drai nage and the
treatnent target water B is salt contai ned water such as bracki sh water and
seawat er, the seni -perneable nenbrane treatment step B for performng
seawat er cdeSA9TTAI G S TGEsPGREY HE% PYEESEn i nsuffici ent anount of a
necessary product water quantity for the entire system the anmount not
covered By Cd®iotal treatment water quantity produced fromthe

sem - perneabl e menbrane treatnment step A and the sem - perneabl e nmenbrane
treat ment stepSEncer saWadrgdnt iasgendd st 6 oberi nsuffilci enessBy e iReasi ng
and decreasing a treatnment water quantity of the sem -perneabl e nmenbrane

t reat nentssste<B i A FEspONSE dioahangeli-rpeansewageldnar mage rienttalea t
guantity, the necessary product water quantity can be ensured. At |east, at
t he ti nme pofcctGppiang suppley ok d he ttr datwentertcarget: hwat er sAsand st oppi ng
the sem -perneabl e nenbrane treatnent step A, a m ninum quantity of product
wat er cansche -ghiraiaied hwahire -sencrpRerrmall e eMyaneTheeatsent step B. In a
case where the sewage/ drai nage i ntake quantity is small, the sem -perneabl e

menbr ane ddieatd®itz istep Behor ppertantngehhesseanat erndesabinatdon 4 s
designed to be large, so that the system becones a |arge-sized water

prOdUCianﬁﬁﬁﬁéﬂmy kg@&%ked,at assénﬁ§g§eﬁ@9§%§%§éﬁa&ﬁxQQ§sh&&%ﬁiﬂ%%qotic
pressure than seawater, a sewage/ drai hage sem - per meabl e meénbrane treat nent

process ¢an,hg openal %g ggféatrh_Flh%Wo 191819Y, 1 han A ;seavaten sem per meabl e

menbr ane tTeat nent pro herefore,” the sewage/ drai nage semi - per neabl e
menbr ane {reatmmen rocess i.s desirapl ed as hi ol.l ection
rate as possi ﬁn&ge.& Q\/r\}é:\%j‘f[,rattkefelﬁ'i‘gh%rQ %hcgcprg%%%lc%?%ln “?aatt e |p(s¥%cf e 1%ss the
generated concentrate js. In _a conventional ter producing systemas in
Batent DOSUMERL °f, NorkPatdnt 3CHENt 1, Noit Bt UnC DotGant 72, 11 ttl e
concentrate is generated. In_a case where the necessarf\{ roduct water
quant i ty J¥ 15 G ForeBESSary Guant § (P T e wat 8F1'F ab?éducjéa %y
mxing a |lot of seawater with the concentrate, and the m xed water is

subj ect e &% 8 “HerifedlE STErt dHE THTatferiftt, SEHALY tife 5rdduct wat er
quantity is obtained. Dirty conponents such as organic natters are
condensed'§4¢ Corice fiEatd toe P £ viet ¢ @ on Sehddge Pdrsiusagel Y Thusingehbedne

cl oggi ng and bi ofouling are generated nore often in the m xed water than
seawat er ,0iseahatt atherig !l §ha possidsithiate t Fatd dgentricieganiaigthds to be
frequently perforned. In the water producing system of the present

i nvent i orgutt e oohcentgeatie ranthesdawa trermlaragan ixech widrhi,n s rtanrge tthlkat an
energy-saving effect due to a dilution effect i generated, the m xed water
i S subj ecdedidr thecsequapertneabd ebtained. Dirty components such as

organic matters are condensed in concentrate derived from
sewage/drainage. Thus, membrane clcogging and biofouling are
generated more often in the mixed water than seawater, so that
there is a possibility that agent cleaning has to be frequently
performed. In the water preducing system of the present
inventicn, the concentrate and seawater aremixed within a range
that an energy-saving effect due to a dilution effect is

generated, the mixed water 1s sublected to the semi-permeable

19/69



menbrane treatnment in the sem -perneabl e nenbrane treatnent step C, and the
remai ni ng seawater is subjected to the sem -perneabl e nenbrane treatnent in
t he sem - perneabl e nenbrane treatnment step B. Thus, feed water containing
the concentrate derived from sewage/drai nage i s reduced nore than the
conventional water producing system and the nunber of perforning the agent
cl eani ng agai nst the nenbrane cl ogging and the biofouling is reduced for an
anount of seawater supplied to the sem -perneabl e nenbrane treatnent step
B. FurthéEenimrg dase tilkete itthé hfecessary rpeoduct nwatarnguaneatypens
decreased, by decreasing the treatnent water quantity of the sem -perneabl e
menbr ane thegattrertndstigp Befrorl rperd oremwag strthe ss salateert edesal ithat i on, the
step requiring large power for a booster punp, the product water quantity
can be adjasi-ethrrfc@04t] membrand n defve remventi ans: cferdl-gienme2itle 6, the
plural systens of sem -perneabl e nmenbrane treatnent devices arranged side
by side atenraoM dedztanrctt he oo eat mentis) arget water Boandithegnmxed water
can be appropriately selected or m xed by the treatnment target water

Swi t chi ng-drmans: :and subjectiedrt® ddheseni-perpablseragrbeang 44 eataent .
Therefore, for exanple, in a case where the treatnment target water Ais
sewage/ drigiageand ithe it reatdref-dargely wakekB iSalde ¢onai-ned¢ water
such as brackish water or seawater, and in a case where a water quantity of
the treat g : [ ti

concentrate ,&)lltnésal a%%%%%e%i%h%g%g%&?lﬁi%%g{%ggg%%%hﬁis%{g@{/n% %gd

treat ment, ranget- wat.er, sw tehi,ng means, a. i r@f‘tsg@{aetrerq%%%gllti%d'p an
ener gy-savi ng m xe Wit ef sem-permaab‘lae menbr ane treatnent procéss is nore
i ncreased, | stl%et hat .the seawater sem -permeabl e mepbrape treatnment .Br ocess
requiring a 106t “of ~ener gy~ can be reduced." TN a casetwner € the Wdt e
gquantity of the trea nt target water Ais small, the mxed water is
feduced TRASS BT ner BaST Ty S0 WAFGI A ake SUGRETTY: of - st ent

target water B, and increasing the treatnment water quantity of the

tr eat ment®¥ &Gt ARt Er By 1 TS datiremt (argétt Wattér Wi t chi ng means,

that is, increasing _the seawater sem -perneabl e menbrane treatnent process,
t he neces¥dy HHEHRH NSO It 18P (& thé tels By €T BEer ArH & Sc 456 wher e
the necessary product water quantity is unchanged or the water quantity of
t he treatdferita tear gets alatrért iR1,s Hefr dlferchanyed, 1 gy regd ad»grswiottchi ng a
treatnent ratio of the treatnent target water B and the m xed water by the
t r eat nentbacgtget matrer 9w trohlichy trearissr arvcodd tapplared e @dg usérid- per neabl e
menbrane due to differences between the treatnent target water B and the

m xed waterc4in terns of water qualities such as a salt concentration and a
menbr ane cont am nant concentration is uniform zed, contributing to

extensi on of the: ldhfee iafrehhe caenbranezand Siopléficeat i@nofl Bistterance
such as nenbrane repl acenent and agent cleaning. Thus, treatnent cost and

t r eat mento £Rergy pakeckbeducnbrane treatment devices arranged side by

side are provided, and the treatment targetl water B and the mixed
water can be appropriately selected or mixed by the treatment
target water switching means and subjected to the
semi-permeable membrane treatment. Therefore, for example, in
a case where the treatment target water A 1s sewage/drainage
and the treatment target water B is salt ceontained water such
as brackish water or seawabter, and in a case where a water

gquantity of the treatment target water A is large and a water
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[ 0042] In the inventions of clains 7 and 8, the treatnent target
wat er A bypass delivery neans for mxing the treatnent target water A with
the concentrate A or the treatnent target water B or the m xed water is
provi ded. Thus, for exanple, even in a case where a problemis generated in
t he sem - perneabl e nenbrane treatnent device A and hence the sem - perneabl e
menbr ane treatnent cannot be perfornmed, or in a case where a flow rate of
the treatment target water A is increased, by mxing the treatment target
water A WUERTERW wat 8FCof OPRENSEM Epbr rBabP&YRenbrand {FFeat’REAE 3Fep B or
the sem - perneabl e nenbrane treatment step Cto [ower the salt
concent r aticaR 2&rR6 - suppr §i kY the {HEeafRent -t eiYet' angtre? W I Clpr s 8GRES0f t he
booster .punp is reduced, so that energy is saved. [0043] In the
i nventi ol ofreceltaiemtovaitpraceass \iheke thesnpéavmeat inar getedareteA i s wat er
generated from organi c conponent contai ned water, and when the treatnent
t ar get wateerl -ips regbjéet edmboatireat aentew tihw @ NPE O memsr ame rakter, t he
bi ol ogi cal treatnent, an influence of organic conmponents over the
sem - per reabher mivdbe aneat srreduced; rnsm Hihatecabshabl €r opeanatti prccansbe
perfornmed. [0044] In the invention of claim 10, in a case where the
treat nentretarigethgwat st B srwater cganes atethddom gal & cont aimed water,
water quantity of the treatment target water A is small, the
mixed water is reduced. Thus, by increasing a water intake
guantity of the treatment target water B, and increasing the
treatment water guantity of the treatment target water B by the
treatment target water switching means, that is, increasing the
seawater semli-permeable membrane treatment process, the
necessary product water quantity can be ensured. Even in a case
where the necessary product water guantity is unchanged or the
water quantity of the treatment target water A is hardly changed,
by regularly switching a treatment ratio of the treatment target
water B and the mixed water by the treatment target water
switching means, a load applied to a semi-permeable membrane
due to differences between the treatment target water B and the
mixed water in terms of water qualities such as a salt
concentration and a membrane contaminant concentration is
uniformized, contributing to extension of the life of the
membrane and simplification of maintenance such as membrane

replacement and agent c¢leaning. Thus, treatment cost and

treatment energy are reduced.
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and when the treatnment target water is subjected to the treatnent with the
ME/ UF nenbrane after water intake, suspended natters and organi ¢ conponents
are renoved, so that a stable operation can be perforned fora

sem - perneabl e nenbrane at the | ater stage. [00451 In the invention
of claim1ll, the nenbrane treatnment water B storage reservoir and the m xed
wat er storage reservoir are provided. Thus, even when the nenbrane
treatment water B cannot be obtained tenporarily, for exanple, at the tine
of a cledtitiglstep of the MF/ EF nenbrane, the nenbrane treatnent water B
stored in the nenbrane treatnent water B storage reservoir can always be
del i vered to tHe mixedwatterorst of age: imes €r ¥0d 18 ,andet heesemnpermgabl e
menbrane treatnment device B. Even in a case where steps on the upstream

si de of tWeam Redypaterdsl ovage meeser Yoirr m$uchgash¢ her ssemempertareagble
menbrane treatnment device Ais stopped, or the like, and hence the

concentr atzcA cannot bacobtatsedriesporaridns e moed cwater ¢anche
supplied to the sem -perneabl e menbrane treatnent step C. A mxing ratio of

the treatyrent chargeteMatefe B anghe deancenhnal esdr catarlel Pr eGicsehy,
adj ust ed. [0046] In the inventions of clains 12 to 14, by measuring

the flowateof ihe tr eatdrmnly tiar gelwatel AorHhe gancentabe.A or the
accurul at ed nenbrane perneate quantity or the

memprane treatment device A and hence the semi-permeable
membrane treatment cannot be performed, or in a case where a
flow rate of the treatment target water A is increased, by mixing
the tTreatment target water A with raw water of the
semli-permeable membrane treatment step B or the semi-permeable
membrane treatment step C to lower the salt concentration and
supplying the treatment target water A, pressure ¢f the booster
pump is reduced, so that energy is saved.

(0643}

In the inventicn of claim 9, in a case where the treatment
target water A is water generated Ifrom corganic component
contained wateyr, and when the treatment target water is
subjected to treatment with a MF/UF membrane after the
biclogical treatment, an influence of organlc components over
the semi-permeable membrane is reduced, so that a stable
operation can be performed.

[0044]
Inthe inventicnof claiml0, in a case where the treatment

target water B is water generated from salt contalned water,
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treatnment time of the sem -perneabl e nenbrane treatnent device X, and
automatically switching the treatnent target water to be delivered to the
sem - per neabl e nmenbrane treatnent device X by the neasured value, the life
of the sem -perneabl e nenbrane treatnent device can be reasonably extended,
and operation managenent can be easily perforned. [0047] In the

i nvention of claim15, the plural systens of sem -perneabl e nenbrane

treat ment devices arranged side by side are provided, and the treatnent
target wat'ér VACAndNEhe TERERERBNEAEAF et WA e SBSEAR CB& cappPopPEat el v

sel ected or mxed by the treatnent target water sw tching neans and

subj ect ed ree tika tsenih paettabl ergebrafe trvavptat. L Sisce Sewagerdfai nage
has | ower osnotic pressure than seawater, the sewage/drai nage
seni-permeabbesnenﬂranean&eatheh®n@mbeeseecemmhee®pemaﬂedﬂmﬁthtab&er ener gy
than the seawat er sem - perneabl e nenbrane treatnment process. Thus, for
exanpl e, cprrattasecahnérept héotmedtinent dariggte materlAnkesbsenage! dhai nage
and the treatnent target water B is salt contained water such as brackish
wat er or 1seawakekhgeand in a case where the water quantity of the treatnent
target water Ais large, the treatnent water quantity in the energy-saving
sewage/ drraicnage sem - per neabl e menbrane treatnment process is nore increased
by the treatnent target water switching neans, so that the seawater

sem - pefneab|eIﬁﬂHﬁ!%H@eh%@@hﬂﬁﬂ%1Q£QQQ§Sth@%@ﬂﬁﬂ%&é&£éﬁtﬁ%n@&%&%¥ can be
reduced. In a case where the water quantlty of the treatnent target water A

s smll g Qtéotggéeeégegvt £ 41 ool ALAk gLl LYo Blod he dueatient ot ar get

wat er reasing the treatnent water quantity of the t reat ment

{21 get acer By Uhe, L SAIROL. | ar gl Al a1 %We%%ﬂc 155 LhRL: S,

i ncr easi g the Séawat er’ sem - per neabl e ne Fane rea process the
necessar oguct uant.ity £gan be gur d hE\4te |n a cgse where the
necessaré) 124 %&?QQWi%ﬁpékﬁﬂﬁ%% rS unéﬂ%nge of ?héjﬁh 5%???? of the

Hemnmntar IS hrm changed retnmly hing a
T oat monten e i e B ar hor Rt R on B ey eaeﬁsﬁt%target

water B by the treatnment target water sw tching neans a load applied to
t he senl9§€hﬁ€ahﬂéjﬁeﬁﬁﬁgﬁéﬁéuef?%tﬁ???éﬁﬁﬁ?é? BePheeh 14w Trudt ent t ar get
water A and the treatnent target water B in ternms of water qualities such
as a sal tlegnceRer deildNeand AOnehDriahes ¢ om & nEm’ aBhdemaratiion ang
uni form zed, contributing to extension of the |life of the nenbrane and
si npl i fi Gt epnof pAEhaE RpaNCEIEEle BscabNb v Tiap! dcenErl and: agéent
cl eaning. Thus, treatnent cost and treatnment energy are reduced.
where steps on the upstream side of the mixed water storage

reservelr such as the seml-permeable membrane treatment device
A is stopped, or the like, and hence the concentrate A cannot
be obtained temporarily, the mixed water can be supplied to the
semi-permeable membrane treatment step C. A mixing ratio of
the treatment target water B and the concentrate A can be
precisely adjusted.
[G046]

In the inventions of claims 12 to 14, by measuring the
flow rate of the treatment target water A or tThe concentrate

A, or the accumulated membrane permeate guantity or the
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[ 0048i In the invention of claim16, the sem -perneabl e nenbrane
treatnment device X can subject only one kind of treatnent target water
selected fromthe plurality of different kinds of treatnment target water to
t he sem - perneabl e nenbrane treatnent at one tinme. Thus, for exanple, in a
case where one treatnment target water is not supplied due to failure or
mai nt enance of a pre-treatnent device, exhaustion of a raw water source, or
the like, by subjecting only other treatnent target water to the
seni - per bl @ arEnbi dae § LEgt fraht T 0¢ e plebegsaby apeotiuect tnat erdeuant i ty can
be surely obtained. [0049] In the invention of claim17, by
provi di ng¢,cemrpivd¢atiadn chetweenitheisgnithpetr neabhe  herane wateat ent
device X and the plurality of treatnent target water delivery neans,
Wi t hout cdonsiaderieangca tswthehsagi roatecabl & hestls eat erentedarget dsatier, t he
treatnment target water can be easily switched to the respective
sem - per nreablehamebsanedtugatarenhedevices.c HOOBA) -permeable membrane
treatment device can be reasonably extended, and operation
management can be easily performed.
[6047]
In the invention of claim 15, the plural systems of
semi-permeable membrane treatment devices arranged side by side
are provided, and the treatment target water A and the treatment
target water B can be appropriately selected or mixed by the
treatment target water switching means and subjected to the
semi-permeable membrane treatment. Since sewage/drainage has
lower cosmotic pressure than seawater, the sewage/drainage
seml-permeable membrane treatment process can be operated with
ilower energy than the seawater semi-permeable membrane
treatment process. Thus, for example, in a case where the
treatment target water A is sewage/drainage and the treatment
target water B is salt contained water such as brackish water
or seawater, and in a case where the water quantity of the
treatment target water A is large, the treatment water guantity
in the energy~saving sewage/drainage semi-permeable membrane
treatment process 1s more increased by the treatment target

water swlitching means, so that the seawater semi-permeable

membrane treatment process requiring a lot of energy can be
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In the invention of claim18, the treatnent target water delivery neans for
supplying the treatnent target water to the respective sem -perneabl e
menbrane or the sem -perneabl e nenbrane unit is provided, and the kind of
the treatnent target water to be supplied to the treatnent target water
delivery means is switched by the treatnent target water sw tching neans.
Since the treatnent target water delivery nmeans does not comrunicate with
ot her sem - perneabl e nenbranes or seni -perneabl e nenbrane units, a flow
rate, a E6AEEH -onlPat &2 Hhd FriésSifevsartablent of Vi he Yespecrirgent

sem - per neabl e nenbrane or the sem -perneabl e nenbrane unit can be easily
cont r ol | ga syt het ¢¥ dat frene Ltariget nwaces 1del {vemp tygahst 2 ¢ auangase where
the systemis stopped due to mai ntenance or the systemis stopped at the
abnor mal ofi kg theasyshemacaretberagasi By stdppedrbys stoppiang rehérenéat nent
target water delivery neans. [0051] In the invention of claim19
for exanplaeext heaht ovwrat eheft tdrecteeattnentett asget Bvatyethdavicagrieow osnoti
pressure fromthe plurality of different kinds of treatnent target water is
measur ed.tzan@d Radeease whene; hhaneeasusied svakuereksthe fhowasat:ehecones

| arge, by increasing a delivery quantity of the treatnent target water

havi ng | QW OSARLIG Pr1es sUhe 1ot he cseMerReTRakle , MemRr aRe dieat,ment device
X by the treatnent target water sw tching nmeans, and reducing delivery of

other treatyept. tanget Mmater -havikngphi ghs0samt i CopLeSSUre - dSLaLEAt energy
is nore reduced. [0052] In the invention of claim?20, when the kind

of the treal MERLSLALgel. yalar m;aceeeeggghicggﬁz&ds LG 2T P IRADLE

menbr ane treat nen ce Xis swt the treatment target water

swi tchin ns base th red rm.n I of cunmul at
nenbraneq%gﬁﬁﬁgﬁéggug% ﬁf?*%?ﬂ¥ﬁe%%§8§%tg?%%ﬁégﬁﬁafﬁéggY%%ﬁgggﬁga?ﬂént tinme
of the sem -perneabl e nbrane treat nent devic the treatnment ratio of
the treatt ﬂ%ﬁ%éﬁl&ggéPgAaéﬁ$%?ﬁ§QFéﬁgﬁéh %fgﬁaéF’ %Qﬁn{ﬁ@§gﬁ gularly

swi tched. Thus, the %oad , Pr he sem_-perneapl e nenbrane due to

3 1 or ondd Hobviigh “PRe T URTENE AF AP GT= vl BroA “hAd TRRent Taraet
water switching means, a lcoad applled to the semi-permeable
membrane due to differences between the treatment target water
A and the freatment target water B in terms of water gqualities
such as a salt concentraticn and a membrane contaminant
concentration is uniformized, contributing to extension of the
life of the membrane and simplification of maintenance such as
membrane replacement and agent cleaning. Thus, treatment cost
and treatment energy are reduced.

[0048]
In the invention of claim 16, the semi-permeable membrane
treatment device X can subject only one kind of treatment target
water selected from the piurality of different kinds of
treatment target water to the semi-paermeable membrane treatment

at one Lime. Thus, for example, in a case where one treatmant
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treatnment target water B in ternms of water qualities such as a salt
concentration and a nenbrane contam nant concentration is uniform zed,
contributing to extension of the life of the nenbrane and sinplification of
mai nt enance such as nenbrane repl acenent and agent cleaning. Therefore,
treatnment cost and treatnent energy are reduced. BRI EF DESCRI PTI ON OF THE
DRAW NGS [ 0053] Fig. 1 is a flow diagram of one enbodi nent of a
wat er producing system of the present invention. Fig. 2is aflow
di agr am ofagwit heregnbeodiaent el tde dvet éo peoduciengr systremofndshe fpr esent
i nvention. Fig. 3is a flowdiagramof still another enbodi nent of
t he wat era protuciaag rsyst emvofoet, hexpresentni nfeat remn. water sol@:, 4ri s a
fl ow di agram of yet anot her enbodi nent of the water producing system of the
present ittventin. by subijecting only other tLreatment target water to

the semi-permeable membrane treatment, the necessary product

water quantity can be surely obtained.

[0049]

In the inventiocn of claim 17, by providing communication
between the semi-permeable membrane treatment device X and the
plurality cf treatment target water delivery means, without
considering a switching route of the treatment target water,
the treatment targel water can be easily switched to the
respective semi-permeable membrane treatment devices.

[00501

In the invention of claim 18, the treatment target water
delivery means for supplying the treatment target water to the
respective semi-permeable membrane cor the semi-permeable
membrane unit is provided, and the kind of the treatment target
water to be supplied to the treatment target water delivery
means is switched by the treatment target water switching means.

Since the treatment target water delivery means doss not
communicate with other semi-permeable membranes or
semi-permeable membrane units, a flow rate, a collection rate,
and pressure suiltable for the respective semi-permeable

membrane or the semi-permeable membrane unit can be easily

controllied by the treatment target water delivery means. In
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Fig. 5is a flow diagram of yet another enbodi nent of the water producing
system of the present invention. Fig. 6 is a flow diagram of yet
anot her enbodi nent of the water producing systemof the present invention.
Fig. 7 is a flow diagram of yet another enbodi nent of the water producing
system of the present invention. Fig. 8 is a flow diagram of yet
anot her enbodi nent of the water producing systemof the present invention.

Fig. 9 is a flow diagram of yet anot her epbodi nent of the water Rroducing
systen1oﬁ'FﬁéepW8§éﬁttFﬁv%ﬁF¥%%.ls stoppec due to maintenance or the

system 1s stopped at the abnermal time, the system can be easily
stopped by stopping the treatment target water delivery means.
[0051]

In the invention ¢f claim 19, for example, the flow rate
of the treatment target water having low osmotic pressure from
the plurality of different kinds cf treatment target water is
measured, and in a case where the measured value of the flow
rate becomes large, by increasing a delivery quantity of the
tLreatment target water having low osmotic pressure to the
seni-permeable membrane treatment device X by the treatment
target water switching means, and reducing delivery of other
treatment target water having high osmotic pressure, treatment
energy is more reduced.

[0052]

In the invention of claim 20, when the kind of the
treatment target water to be delivered to the semi-permeable
membrane treatment device X 1s switched by the treatment target
water switching means based on the predetermined value of the
accunmulated membrane permeate guantity or the predetermined
value of the treatment time of the semi-permeable membrane
treatment device X, the treatment ratioc of the treatment target
water A and the treatment target water B is regularly switched.
Thus, the icad applied to the semi-permeable membrane due to

differences between the treatment target water A and the
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Fig. 10 is a flow diagram of yet another enbodi nent of the water producing
system of the present invention. Fig. 11 is a flow diagram of yet
anot her enbodi nent of the water producing system of the present i nvention.
12 is a flow diagram of yet another enbodi nent of the water producing
system of the present invention. MODES FOR CARRYI NG OQUT THE | NVENTI ON
[ 00541 In the following, with reference to the drawi ngs, a
description will be given of desirable enbodi nents of the present
i nvent i o ISREETES T §2hEChot8dCE hat 11 t Her BT ople 'BFt HhélUpridsets FHGEnEFoN i s
not limted thereto. [0055]
a salt concentration and a membrane contaminant concentration
is uniformized, contributing to extension of the life of the
membrane and simplification of maintenance such as membrane
replacement and agent cleaning. Therefore, treatment cost and
treatment energy are reduced.
BRIEF DESCRIPTION COF THE DRAWINGS
[0053]
Fig. 1 is a flow diagram of one embodiment of a water
producing system of the present invention.
Fig. 2 is a flowdiagramof another embodiment of the water
producing system of the present invention.
Fig. 2 is a flow diagram of still ancother embodiment of
the water producing system of the present invention.
Fig. 4 is a flow diagram of yet another embodiment of the
water producing system of the present invention.
Fig. D i1s a flow diagram of yet ancther embodiment of the
water producing system of the present invention.
Fig. & is a flow diagram cf yet another embodiment of the
water producing system of the present invention.
Fig. 7 i1s a flow diagram of yet ancother enbodiment of the

water producing system of the present invention.

i1g. 8 1s a flow diagram of yet another embodiment of the

B

water producing system of the present Iinvention.

Fig. 9 1s a Tlow diagram of yet another embodiment of the
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Fig. 1 is a flow diagram of one enbodi nent of a water producing systemto
whi ch the present invention is applied. The water producing systemis
provided with a sem -perneabl e nenbrane treatnment process A100 for

subj ecting treatnment target water Al to sem -perneabl e nenbrane treatnent
in a sem -perneabl e nenbrane treatnent device Al0l, a sem -perneabl e
menbrane treatnent process 5200 for subjecting treatnent target water B2 to
the sem -perneabl e nenbrane treatnment in a sem -perneabl e nmenbrane

t r eat ment’2dévi E& SPEL arfd 54 SFeRit- pELMBABIE e HTVARE 1O eat ment  process 0300
for subjecting mxed water to the sem -perneable nenbrane treatnent in a
sem - per meabl e Fignbranést peht Aent! d8@ e CICT: J005B]r embodinfpg of

sem - per neabl e menbrane treatnment process A100 includes a treatnent target
wat er A riésemagier 2t caccompdatitrg e theeatrmsstntt dangetntuater Al, a
treatnment target water A delivery pipe |la for supplying the treatnent
target water AlFito theisem £ pew neabd ecmenbrane drEdtare rintdedireatALFl, a
booster punp 11 installed in the treatnent target water A delivery pipe |a,
t he boostgre pune f errcsupplng Ry st-he ofeatrentr dsargeti rwatnericAl. fromthe
treatment target water A reservoir 21 to the sem -perneabl e nmenbrane
treatnment devigegAlQt, iand Fhewsem gpeh neable nardrane dfieatimai: devi ce
Al101 for subjecting the treatnment target water Al to the sem -perneabl e
menbr ane dfeatweit o QR g systemlRe S RLIBAbLlLG BRhLANe treat ment
process B200 includes a treatnent target water B reservoir 22 accommodati ng
the treatenls tapget pbtel; Blr adl eatpent; farget water B delivery pipe 2a
for supplying the treatnent target water B2 to the sem -perneabl e nmenbrane
treat nent; devj,ce 0201, a booster punp 12 installed in the treatnment target
water B delivery pipe 2a, the booster punp for supplying the treatnent
target water 02 tog.th m -.per meabl e nbrane treatnent device 0201, the
seni-perneable%ﬁeﬁgﬁaﬁgﬁﬁf@épﬁénwlgévﬁggeﬁfﬁf@f5P 3&8j§5€ﬁﬁatheatreatnent

target “@%er 4249 the]ﬂ?”‘_%ﬁkgﬁa%%ed%%qgg%ﬂ% embodiments of the

escription wi be
present invention. It is to be noted that, the scope of the
present invention is not limited thereto.

[0C55]

Fig. 1 is a flow diagram of one embodiment of a water
producing systemtowhich the present invention isapplied. The
water prcducing system is provided with a semi~permeable
membrane treatment process ALO0 for subjecting treatment target
water Al tc semi-permeable membrane treatment in a
semi-permeable membrane treatment device Al101l, a
semi~-permeable membrane treatment process B200 for subnijecting
treatment target water BZ to the semi-permeable membrane
treatment in a semi-permeable membrane treatment device B201,
and a semi-permeable membrane treatment process C300 for

sublectingmixedwater to the semi-permeable membrane treatment
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treatnment, a treatnment target water B delivery pipe 2b for supplying the
treatnent target water B2 fromthe treatnent target water B reservoir 22 to
a mxed water reservoir 23, and a punp 15 installed in the treatnent target
water B delivery pipe 2b, the punp being for supplying the treatnent target
water B2 to the m xed water reservoir 23. [0058] The sem - perneabl e
menbrane treatnent process C300 includes a concentrate A delivery pipe 4a
comunicating with the primary side (side of the treatnent target water) of
t he seni -jpersheatle ofeibreane egdtvet dedieerAlLOE iiore SuPpl-yi ng concentrate
A of the sem -perneabl e nenbrane treatnent device A0l to the m xed water
reservoi ri®@8ct he m xed water reservoir 23 communicating with the treatnent
target water B delivery pipe 2b and the concentrate A delivery pipe 4a for
maki ng t he m xé&thanateer! —Hpr rieal L ehecnbeatrentrcbanget: watersB22and t he
concentrate A are mixed, a m xed water delivery pipe 9 for supplying the

m xed watietc Twidshe sesitpeiireabletneabeane receatyaent 2 devieenC3lt,ing boost er
punp 13 installed in the m xed water delivery pipe 9, the booster punp

bei ng f or:isupplad g tthe gaced waatar 410 the semrper reabl-e merbrane
treatment device C301, and the sem -perneabl e nenbrane treatnent device

0301 forcﬁ%@hﬁ%ﬁj@Q$RPQa”E&§dSM?§§%iE@ the seperpeable; Lanhe .t neat ment.
[ 0059] (bt ai ned nmenbrane perneate A3, nmenbrane perneate B5, and nenbrane

e o SRR JEAUTRS . TR0 PELTERL 8 [T YAl L

vater, a%&h&yhﬁu{ﬁ%tgﬁﬁéﬁ’ino{hé*¥%é£€%%nt target water Adelivery pipe
la, the booster pump for supplylng the treatment target water
A1 from the treatment target water A reservolir 21 to the
semi-permeable membrane treatment device Al01, and the
semi-permeable membrane treatment device R101 for subjecting
the treatment target water Al to the semi-~permeable membrane
treatment.
[0057]

The semi-permeable membrane treatment process B200

includes a treatment target water B reservoly 22 accommodating
the treatment targebt water BZ, a treatment target water B
delivery pipe Za for supplying the treatment target water BZ
to the semi-permeable membrane treatment device B201, a booster
pump 12 installed in the treatment targetf water B delivery pipe
2a, the pbooster pump for supplyling the treatment target water
B2 to the semi-permeable membrane freatment device BZ01, the
seml-permeable membrane treatment device BZ01 for subijecting

the treatment target water BZ to the semi-permeable membrane
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[ 0060] The treatnent target water A indicates feed water to be
supplied to the sem -perneabl e nenbrane treatnent device AL0l. Properties
and conponents of the treatnent target water Al are not particularly
limted. For exanple, sewage, plant drainage, seawater, brackishwater, | ake
water, river water, groundwater, and the like are used. Alternatively, the
raw wat er descri bed above may be subjected to biol ogi cal and/or physical
and/ or chem cal pre-treatnent such as activated sludge treatnent,
pref|Iteﬁrﬁ@t"WWénoﬁlWﬁﬁéﬁﬁéﬁtnéﬁﬁﬁ§ﬁewﬁweétﬁeﬁ@llﬁﬁﬁﬂapﬁpﬁrzpl5ﬁfnenbrane
treatnment, activated carbon treatnent, ozonat on, and ultraviol et

i rradi at SoRLlveRONERe, (E6SBRVE AS TORE HRE&ENEAL ftrézrﬂgebewétrenatme,ntso t hat
fouling generated in the sem -perneabl e menbrane treatnent device ALOl is
reduced. te0@@Ilvater B refee vsane Zistappliiedc gapeoperseesoand corponent s of
the treatnment target water B2 as the treatnent target water Al . However,
when t he ar awmpatlér insteohbilned i me stuckr tanarmannerr ddiatwaasnotd cepriessur e of
the concentrate A and osnotic pressure of the treatnent target water B

sati sfy thedf ob) ewengutiebat ingnshi pepplasmot iice pressuke tof acoacentrate ' A) <
(osnotic pressure of treatnment target water B)", osnotic pressure of the

m xed water SerHaNg1asdf ead watelsstrarcde supplied to the sem - perneabl e
menbrane treatnment device 0301 is |lowered nore than the treatnent target
wat er B2 jigy =@ sen - per neabl e nmenbrane treatnent step C, so that a booster

| evel of the mater to be supplied to the sem -perneabl e nenbrane treat nent

device 0301 canshe supnressed Tor fethan the Lheatient Lacget cugher B2

Thereby, in conparison to water production respectively with the treatment

Larget vaber Meand theche gtgegtdéﬂgsg;é%fé 2 LS OG99

respectiv treat nent’ tar get e treat target water

B2, and the nlxed mater s e ne nd cost due to a de sein a
vater prodttron GUant iy W ER thot L7 ear 1Rt T ar gotdwatdt g Cf the

rea arge

seml-permeable membrane treatment device A101 for supplying
concentrate A of the semi-permeable membrane treatment device
A101 to the mixed water reservoir 23, the mixed water reservoir
23 communicating with the treatment target water Bdeliverypipe
Z2b and the concentrate A delivery pipe 4a for making the mixed
water in which the treatment target water B2 and the concentrate
A are mixed, a mixed water delivery pipe 9 for supplying the
mixed water to the semi-permeable membrane treatment device
C301, a booster pump 12 installed in the mixed water delivery
pipe 9, the booster pump being for supplying the mixed water
to the semi-permeable membrane treatment device C301, and the
semi-permeable membrane treatment device C301 for subijecting
the mixed water to the semi-permeable membrane treatment.
[0059]

Obtained membrane permeate A3, membrane permeate B, and
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[ 0062] The osnotic pressure indicates pressure to be applied to the
solution side to stop incomng of a solvent fromthe solvent side to the
sol ution side when the solvent and a solution are brought into contact with
each other with a sem -perneabl e nenbrane i nterposed therebetween. In the
present invention, a different between the osnotic pressure of the
concentrate A and the osnotic pressure of the treatnent target water B is
important. Thus, by bringing the concentrate A and the treatnment target
wat er B MW It BEET o th Caghndtthe e cRint R hedseie- petimeabt @ cheRbrane
interposed therebetween, it can be determned that the osnotic pressure on
t he side ngiernectilie pressure dssdpplded g stophtheysneomngeofl at hedsol vent
is higher. [00631 '

for industrial water, landscaping water, agricultural water,

or the like.

[0060]

The treatment target water Al indicates feed water to be
supplied to the semi-permeable membrane treatment device AL1GL.
Properties and components of the treatment target water Al are
not particularly limited. For example, sewage, plant drainage,
seawater, brackish water, lakewater, river water, groundwater,
and the like are used. Alternatively, the raw water described
above may be subjected to bioclogical and/or physical and/or
chemical pre-~treatment such as activated sludge treatment,
prefiltering, microfiltration membrane treatment,
ultrafiltration membrane treatment, activated carbon
treatment, ozonation, and ultraviolet irradiation treatment,
to serve as the treatment target water Al, so that fouling
generated in the semi-permeable membrane treatment device A101
is reduced.

[0061]

The same is applied to properties and components of the
treatment target water BZ as the treatment target water AL,
However, when the raw water is combined in such a manner that

osmetic pressure of the concentrate A and osmotic pressure of

the treatment target water B satisfy the following relationship
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In order to obtain such a relationship of the osnotic pressure, raw water
havi ng | ower osnotic pressure is used as the treatnent target water A, and
raw wat er havi ng hi gher osnotic pressure is used as the treatnent target
wat er B2. Preferably, water having a | ower salt concentration is used as
the raw water having | ower osnotic pressure, and water having a higher salt
concentration is used as the raw water having hi gher osnotic pressure. The
~water having a |l ower salt concentration generally includes sewage,

i ndust ri al{ “FFECREgE I SEEVER Wat EPNCERTERESL frent VAFBP Tobt BFrREAUBY Sibj ecti ng
t he water described above to the pre-treatnent. The water having a higher
salt concerREraETon-yener A5 Y Rel udedfednat 8F SUSEI ¢° [CaRe™ Wat @i = “and
bracki sh water. Specifically, an exanple includes a conbination of

secondar yettveaunest twatlerasbtraite @by USSR} €6t ity LdewagaldrairnageLleo
treatment with a nenbrane bioreactor as the treatnment target water A, and
seawat er ragtrhect tespreattt aegetcewat’ér. Bs [L0§64kc more thant heem ddl e of

t he vari ous pipes described above, biological and/or physical and/or

chem cal ttreeatwent tsugk tasaaetd Bat ed sl vdge -preeatnerite, mpréfiahteri ng,
mcrofiltration menbrane treatment, ultrafiltration nmenbrane treatnent,
acti vat ed rearhemn+t ceabment scozhnat hopgost d r avd ot etof raradivatdcon tor @at ment ,
and chemcal liquid injection, an internediate tank, or the |ike my be
provi ded. [§A623k to the Asuil-gngrasHikensep-zper feabl . fEm-ane: treat nent
device A101, the sem -perneabl e nenbrane treatnent device B201, and the
sem - per neabke nepbrane LAy gahient, deviee 103Q1have wa functjen ohyseparating
into pernmeate and concentrate by a sem -perneabl e nenbrane provided in the
devi ce, shapes,.an L al h i Jdm In a
case where they?aapagégéé?ggagtgéeg%%§%ﬁﬁﬁggﬂg§{%¢q%%%%%u]fﬁgkéﬁggpances
such as sgpRac and.lndustrial drainages @ diovd ouling, SeTrRs Teable

menbrane s preferably us
BZ, water production respectively with the treatment target
water Al, the treatment target water 32, and the mixed water
saves more energy and cost due tc a decrease inawater production
quantity with the treatment target water BZ.
[0062)]

The osmotlc pressure indicates pressure to be applied to
the solution side to stop incoming of a solvent from the solvent
side to the solution side when the solvent and a solution are
brought into contact with each other with a semi-permeable
membrane interposed therebetween. In the present invention,
a different between the osmotic pressure of the concentrate A
and the osmotic pressure of the treatment target water B is
important. Thus, ky bringing the concentrate A and the
treatment target water B into contact with each other with the

semi-permeabls membrane interposed thervebetween, it can be
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[ 0066] The sem -perneabl e nenbrane is a sem -perneabl e nenbrane t hat
does not allow part of conponents in the treatnent target water to perneate
t hrough. For exanple, the sem -perneabl e nenbrane includes a seni -perneabl e
menbrane that allows the solvent to pernmeate through and that does not
allow a solute to perneate through. One exanple of the sem -perneabl e
menbrane used in water treatnent technol ogi es includes an NF nenbrane and
an RO nenbrane. The NP nenbrane or the RO nenbrane is required to possess

t he perf 6fmEnce 61 Béithg tedpatireter PEGESIRG PRe tE6nEeRtr HEF6R 67t he
solute contained in the treatnent target water to the level at which the
sol ute cafvsseursed sagPrddleal med sharef-hespesioriedl oy, the Felieqii iéd to
possess the perfornmance of bl ocking various ions such as salt, mneral
conponent'sicird -t he |i ke, e.g., divalent ions such as calciumions,

magnesi umions, and sulfate ions, the nonoval ent ions such as sodi umions,
pot assi unhGiCérrs, and chlorine ions, and dissol ubl e organi c substances such
as hum c acid (nol ecul ar wei ght Mv 100, 000), fulvic acid (nol ecul ar wei ght
Mv - 100 to 1, @00prdalrcaholcbretihescand sugarsonEhepNEfmerbr apgot$cdefi ned
as an SO nmenbrane whose operation pressure is equal to or snmaller than 1.5
MPa, and pyheserml ecul atirwel ght 16yt obfierangest { £ omr 200,40 ik QRQ4 ard sodi um
chloride blocking rate is equal to or smaller than 90% Amenbrane whose

nol ecul ar; jaeights «edat-of f 4.9 smeldrer tahan shbatand which possesseschi gh

bl ocki ng performance is referred to as the SO nenbrane. Further, of the SO
menbranes,..ong C£10se £0.d E% NE SreRhr ane 't%ea%frr]r%rrlrteqca%lg%@ ,9ca$ khe |oose SO

menbrane. [ 0067] The NF nmenbrane and the SO nertbrane can take forns

of a hol ;0w fd.er, renrane, and, a f | al. sheet . iRRbLANS., g boL h, ol whi ch the

present invention-can be appli urther, 1n order to achi eve easier

o

handl i ng,_,a fluid ti devi.c e an_he_used,. in,whi.ch the

ol L ow 1861 “FimbRaae Br tRE T4 SROGE renbrAnaUFs BTG A ¢4di ng.
fl

Preferabty?ﬂh%%r égf% concentration is used as the raw water having

higher osmotic pressure. The water having a lower salt
concentration generally includes sewage, industrial drainage,
river water, or treatment water obtained by subjecting the water
described above to the pre-treatment. Thewater havinga higher
salt concentration generally includes seawater, salt lake water,
and brackish water. Specifically, an example includes a
combination of seccndary treatment water cbtained by subjecting
sewage/drainage to treatment with a membrane bioreactor as the
treatment target water Al, and seawater as the treatment target
water B.
(00647

In the middle of the various pipes described above,
biological and/or physical and/or chemical treatment such as

activated sludge treatment, prefiltering, microfiltration
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separation device has the follow ng structure in a case where the flat
sheet nenbrane is used as the NE nenbrane or the RO nenbrane: a nenbrane
unit, including the perneate flow channel nenber nade up of the NE

menbrane or the RO nmenbrane and tricot and a feed water flow channel nenber
such as a plastic net, is wapped around a cylindrical center pipe to which
a nultitude of pores are bored, which is then entirely stored in a
cylindrical casing. It is also Qretgrable to connect a plurality of fluid

separ at i SRTHEGTEes HER LEEF T as Yol TP Lparalrrer 867aS 6 form-a8épar ati on
menbrane nodule. In this fluid separation device, the feed water is
suppl i ed 2FEARRGRE &fd SOnt 6 "ERETEGRICY , C&RGherdr e W hé 3éld Shat er reaches the
other end, the perneate perneating through the NF nenbrane or the RO
menbr ane rews sitare ttheacantér prpe chand Ceaken coutd ofrieké leent ép pi pe at
the other end. On the other hand, the feed water that did not perneate
t hr ough timé eNEengrtircariendr, the tRE nefsr ane bs takendedt- as the concentrate
at the other end. [0068] As the nmenbrane material for the NE
menbr ane [@0éShHe RO nmenbrane, pol yner materials such as cellul ose acetate,
cel | ul ose-base pol yner, polyam de, and vinyl polyner can be used.
Repr esent at i ve aNEl Bgnesnhiranesnimycbgeancel hethiosenacetat erdiaseicafice
pol yani de- base asynmmetric nenbrane, and a conposite nenbrane having a
pol yam deshase 10k pehyupeambasecagtiveahayefea{9069]device B201, and
the semi~permeable membrane Treatment device C301 have a
function of separating into permeate and concentrate by a
semi-permeable membrane provided in the device, shapes and
materials thereof arenotparticularlylimited. Inacasewhere
the raw water is water containing a lot of fouling substances
such as sewage and industrial drainage, a low-fouling
seml-permeable membrane is preferably used.
[0Oe6]
The semi-permeable membrane 1s a semi-permeable membrane
that deces not allow part of components in the treatment target
water to permeate Through. For example, The semi-permeable
membrane includes a semi-permeable méembrane that allows the
sclvent to permeate through and that does not allow a solute
to permeate through. One example c¢f the semi-permeable
membrane used in water treatment technologies includes an NE
memnbrane and an RO membrane. The NF membrane or the RO membrane

is required to possess the performance of being capable of

reducing the concentraticn of the solute contained in the
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As long as the pipes of the treatnent target water A delivery pipe la, the
treatnent target water B delivery pipe 2a, the treatnent target water B
delivery pipe 2b, the concentrate A delivery pipe 4a, and the m xed water
delivery pipe 9 have a function of nmoving liquids, materials and shapes
thereof are not particularly limted. However, the pipes preferably have
resi stance agai nst properties of the liquids to be noved, properties of
agents to be charged, and pressure to be applied. [0070] The booster
punp 11, % Beust érip@ipWa2er did ive LBE6st @ punp” I3capelpbapsath@®E ng a
booster function for respectively applying the pressure to the treatnent
target waterd As tdelaieat meritet.ar §ercwdter B2, andisheemikeddwater to
respectively supply and separate the liquids to and in the sem -perneabl e
menbr ane goestnentedevi Cer®idds dthelsemingeraeablhe inenbrane 42 eatingnt
device 2201, and the sem -perneabl e nenbrane treatnent device 0301. The
boost er puimp=Ad], ddwedoasternpunpel2,ikandet be, baosteenpumgnd 3 ugspecti vel y
show one specific enbodi mrent of a treatnment target water A delivery neans

for deliveridg:d hentsr, eat aeat i targets wahars W £ 40 a osend: per-mmablg smnbr ane
treatment step A a first treatnent target water B delivery nmeans for

del i veri ngothesddreatamentiibar gehsWaberaB2:ha ac-sem aperaweabl e, drenprane
treatment step B, and a m xed water delivery neans for delivering the m xed

mater to Lheqseulpereabl.e SienbLane LLealiROL Bhep. CuidNe, mans are not

limted to the node of the booster punp. Preferably, 1n a case ere the

0STDL | © REERS 6,0 e LAget ABLEL Le: Lo Bel.fed, YD 0y ARRI Kiong the

pressure I ying the tarlget water i's insta case where
[he oMU PIARE S, BLALE LR VRO 908 BUTR LRt e Lyer ng the
wat er anqu p.é i@gatq§ t%%ggg_matgr to the sem -perneabl e menbrane
Lt eat ment* GeViE To Eart y -Out bl afl8 Per mbatt o e 11° 15 cdual Lo
or smaller than 1.5 MPa, and whose molecular weight cutceff
ranges from 200 to 1,000, and sodlium chloride blocking rate is
equal to or smaller than 90%. A membrane whose molecular weight
cutoff is smaller than that and which possesses high blocking
performance 1s referred to as the RO membrane. Further, ¢of the
RO membranes, one close to the NF membrane ig referred also to
as the loose RO memnbrane.
[00e7]
The NF membrane and the RO membrane can take forms of a
holliow fiber membrane and a flat sheet membrane, tc both of which
the present invention can be applied. Further, in order to
achieve egasier handling, a fluid separation device (element)
can be used, inwhich the hollow fiber membrane or the flat sheet

memprane 1s stored in a casing. Preferably, the fluid

separation device has the fcllowing structure in a case where
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installed. [0071] As long as a first water m xi ng neans has a
function of mxing the treatnent target water B and the concentrate A a
met hod and a formthereof are not particularly limted. An exanple includes
the method with the m xed water reservoir 23 described above, a nethod with
a line mxer, and a nmethod of utilizing a delivery punp. As long as the
treatnent target water A reservoir 21, the treatnent target water B
reservoir wat er reservoir n store the nixe%omater

22, and éhehnixed S 23 T

and have T&siiefanc8ca§al ALt defef For 3t of® due™ t'0 & CherM tal®l i*¢h 8%such as
a disinfection agent and a nqutralizati§$ agent, the reservoirs are not
parti cul &FNPIENT -t @dARY %A CORdFet €' eder VoIt S A°glass et berf P éiRfor ced
plastic reservoir, a plastic reservoir, or the like is used. An agitator
for agit &6 L R2ERe edef VBIlTT ey BeNSr ovided RO pop7gpne and tragofiong as a
second treatnent target water B delivery neans for delivering the treatnent
target watrer eBi¢edrimatre tfleat ARANNEAr gRTILNVAtBICIB asesepVoiFie2ato tihe mi xed
wat er reservoir 23 has a function of noving the treatnent target water B
from t he wregatame ntr otarigetc watretr B 4 eservair p22et ot el o xeduwiatiendeeser voi r
23, a nethod and a formthereof are not particularly limted. An exanple
i ncl udes drhearetshed enictohretihe vy 15 déscr icbed rabovetcaemetihod usi ng a head
difference, and a nmethod utilizing overfl ow.

cylindrical casing. It 1s also preferable to connect a

plurality of fluid separation devices in series or in parallel

so as to form a separation membrane module. In this fluid

separation device, the feed water is supplied from one end into

the unit, and before the feed water reaches the other end, the

permeate permeating through the NF membrane or the RO membrane

flows inte the canter pipe, and taken out of the center pipe

at the cther end. ©On the other hand, the feed water that did

not permeate through the NF membrane or the RO membrane is taken

out as the concentrate at the other end.

[00e8]

As the membrane material for the NF membrane or the RO
membrane, polymer materials such as cellulose acetate,
cellulose-base polymer, polyamide, and vinyl polymer can be
used. Representative NF/RO membranes may be a cellulose
acetate-base or pclyamide-base asymmetric membrane, and a

composite membrane having a polyamide-base or polyurea-base

active layer.
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[ 0073] In a case where water containing a lot of inpurities is used
as the raw water, as shown in Fig. 2, pre-treatnent water obtained by
renoving the inpurities in a pre-treatnment plant is preferably used as the
treatment target water A and the treatnent target water B. In particular,
as the pre-treatnent plant, an activated sludge treatnment plant, a two-step
treatnent plant of the activated sludge treatnent and the
mcrofiltration/ultrafiltrat on nmenbrane (M-/ UF nenbrane) or the sand
filtration, a HeEnHrade a5 dréadt®rs( MBRETSI &RE 2 AR WFABE drénbrand filtration
treatnment plant, a sand filtration treatnent plant, or the |ike can be
used. [0G®4Jivery pipenlRi,gthe, Lasathenpreateat waher g aitlivehe pipe

sem - per neabl e nmenbrane treatnment process A100 .i..ncludes a biol ogical

t r eat nent?a,r éder voise tIG2 Y dgra rsiglj ecttieng Bt be it veatymentoat abgetthwat er Al to

bi ol ogi cal treatnent, a biological treatnment water deliver pipe |b for

suppl yi ng-drheerdiel tagizc ake Ltiveatynenpewat er asdibj leetredxd¢ ® wadre: bidelldgiecal
treatment in the biological treatnment reservoir 102 to a separation

menbr ane wgwd ©ehd08,a tthecsepar at irony irenbriane ddeviree« 1031 e armuiningakisng with
t he bi ol ogical treatnent water deliver pipe n3, a nenbrane treatnent water
A del i veryhpideer |o-Communicaticng Mith 1tike rsecondanyvsi-der(si de,of the
menbrane perneate) of the separation nenbrane device 103, and a punp 16

i nstal | ed,jidrdhe nenbrane Lreatneat juat 85+ Ao debiverys pi pe L. the punp
bei ng for supplying the biological treatnent water to the separation

”E”branetgﬁ%kpﬁo%géy ﬁ?gpép@iégq&fgﬁkﬁﬁﬂpk% be charged, and pressure
to be applied.
[0070]

The booster pump 11, the booster pump 12, and the booster
pump 13 are pumps having a booster function for respectively
applying the pressure Lo the treatment target water Al, the
treatment target water BZ, and the mixed water to respectively
supply and separate the ligquids to and in the semi-permeable
membrane treatment device Al0l, the semi-permeable membrane
treatment device B201, and the semi-permeable membrane
treatment device C301. The booster pump 11, the booster pump
12, and the booster pump 13 respectively show one specific
embodiment of a treatment target water A delivery means for
delivering the treatment target water Al to a semi-permeable
membrane treatment step A, a first treatment target water B
delivery means for delivering the treatment target water BZ to
a seml-permeable membrane treatment step B, and a mixed water

delivery means for delivering the mixed water to the
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menbr ane treatnent process B200 includes a punp 14 for supplying the
treatnent target water B2 to a separation nenbrane device 202, the
separation menbrane device 202 for subjecting the treatnment target water B2
to separation treatnment, and a nenbrane treatnent water B delivery pipe 2c
comuni cating with the secondary side (side of the nmenbrane perneate) of

t he separati on nenbrane device 202. It should be noted that a reservoir for
adjusting a flow rate may be provided at the forner_stage of the separation
menbr ane *G8Vi €8 TT63PARdMERE §8Bar At f bR Hendr @net deviltte ™02'S FOG75PT

The treatnment target water Al is a liquid contai ning substances serving as
subst r at d37af- i &f gAML itRCaPPPHURH PUHSI dé 1ttHé TBitdlvegt el CBFBat ment
reservoir 102. For exanple, the treatnent target water Al includes organic
dr ai nage vsach abehotisehol ddrsmnagef tihbahasewageatandi pllant, dr dBAdge. A
means for supplying the treatnent target water Al to the biological

t reat nentpuresérvoipplo2rngayhbepee stict¢ dry neans! fiorg suppltyingg tt ketereat nent
target water froma treatnment target water reservoir, a |ake, or the like
by a suctisonnpuapledr andreans: tarsesupplyi ngethentdt eatpmnis tar gt tivat er by
utilizing a head difference between the treatnment target water Al and a
liquid sutfrace okttheibitol@gi cabuhpeabmedd: 1 eSLINGi The The geparati-on

menbr ane device 103 nay be immersed in the liquid of the biological

treat”EU%ﬂEﬁ§QkM@hkmi?@m@ﬁkﬁﬂ@b@éf@ﬂgqgkaQﬂebggrée§ﬁ%ﬁﬁiiarj%ﬂ“@gbé@ne
separation nmethod includes an i mersed nenbrane nethod, an external

Terbr ane .$ePalahi oNn el ocha ANt §ak0kathomd Al SHEGk RIS ARRoFELROd, and
not particularly fimted.
treatment device to carry out membrane permeation are
installed.
[0071]
As long as a first water mixing means has a function of
mixing the treatment target water B and the conceniraie A, a
method and a form thereof are not particulariy limited. An
example includes the method with the mixed water reservoir 23
described above, a method with a line mixer, and a method of
utilizing a delivery pump. As long as the treatment target
water A reservolir 231, the treatment target water B reservoir
22, and the mixed water reservoir 23 can store the mixed water
and have reslistance against detericration due to a chemical
liquid such as a disinfection agent and a neutralization agent,
the reservolrs are ncot particularly limited and a concrete
reservoir, a glass fiber reinforced plastic reservoir, a
plastic reservolr, or the like is used. An agltator for

agitaticen in the reservolr may be provided.

39/69



[ 0076] The treatnent target water 82 is water containing organic
matters to an extent that the biological treatnment is not required but
cont ai ni ng substances causing fouling on the sen -perneabl e nenbrane such
as suspended matters and inpurities. For exanple, the treatnent target
wat er includes water such as seawater, brackish water, and plant drai nage.
The suspended natters and the |i ke are separated by the separation nenbrane
device 202, so that fouling of the sem -perneable nenbrane treatnent

devi ce 20£{/an be suppressed. Thus, the separation menbrane device is
preferably installed at the fornmer stage of the sem -perneabl e nenbrane
treatnent devi é¢. lp0Q72 a seconf htepbranretsteucelr @aokrt Redsépaeari on
menbr ane devi ce includes a porous nenbrane, and a conposite nmenbrane

obt ai ned rMyarcomimicrg. ithee ipor abs nerbrare twitkhlr g o wrckiroBalf rbay éhg but not
particularly limted. A specific exanple of the nmenbrane includes a porous
menbr ane tsuch ras ta tpalgracrmpiteni Br irke spordus 2endar ane, ~axpal yiarkde por ous
menbrane, a pol yet hersul fone porous nmenbrane, a pol yphenyl ene sul fide

sul fone pesRUS JTBNDR ane; a &1 peinyet & aklcwaneet hy lene rpereusa resbiane, a
pol yvi nyl i dene fl uoride porous nenbrane, a pol ypropyl ene porous nenbrane,

and a polyethyl ene ppEQuse AN ane. JHaowever rothepokyys nyl irdgne:fLuori de
porous nenbrane and the pol ytetrafl uoroet hyl ene porous nenbrane are

particul arduy preferable due to-highchem calrJ8sistance Lher g@%- Furt her,
t he menbrane structure includes a conposite nmenbrane obtained by conbining

the poro%%e%%g?{l%%ﬁg?%%ggq Ziﬁ?\é%awptﬂ% £H9?§{1%%?dt%% %(\g?éatag,?hd?%he

cross-li ico pol ybut ene, “pol yacry adi ene,
et hyl ene-nropyLeng, LuPBey. . ANk NGORLENS, " HPRET AR Lhe, fanctional Layer.

[ 0078]
a method utilizing cverflow.
[0073]

In a case where water containing a lot-of impurities is
used as the raw water, as shown in Fig. 2, pre-treatment water
obtained by removing the impurities in a pre-treatment plant
is preferably used as the treatment target water A and the
treatment target water B. In particular, as the pre-treatment
plant, an activated sludge treatment plant, a two-step
treatment plant of the activated sludge treatment and the
microfiltration/ultrafiltration membrane (MF/UF membrane) or
the sand filtration, a membrane bioreactor (MBR) plant, an MF/UF
membrane filtration treatment plant, a sand filtration
treatment plant, or the like can be used.

(060747
InFig. 2, as the pre-treatment plant, the semi-permeable

membrane treatment process AL00 includes abioclogical treatment
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Menbrane pore size of the separation nenbrane device is preferably pore
size with which an activated sludge and suspended matter contai ned water
can be separated into a solid conponent and a sol ution conmponent. Wth

| ar ge menbrane pore size, although nenbrane perneability is inproved, a
possibility that the solid conponent is contained in the nmenbrane treatnent
wat er tends to be high. Meanwhile, with small nenbrane pore size, although
the possibility that the solid conponent is contained in the nmenbrane

t r eat mentt AW 1i%s LPedbie eds Wi e ngibriaife LperrBstitl LRy IEentst €6 be Cower ed.
Specifically, the pore size is preferably equal to or greater than 0.01 jim
and equal”itco “orl el rer tidah, 0.5 Yol FureheenprefiaraBeyiequalirto or
greater than 0.05 p.mand equal to or smaller than 0.5 [0079] A node
of the séparati snrwenbranehdeviceoghet bdeseathoht ow f4beruammrahec a
tubul ar nenbrane, and a flat sheet nenbrane. However, any node of nenbrane
can be used: bhotheiprésematimventindme Thelkaolicew fibetmarnbrare vics ra
circular tube separation nenbrane having an outer dianmeter which is |ess
than 2 mmozand at hept tbul @ maehbraneidsi @& CDRcuar stubeasepanati-annrenbr ane
having an outer dianmeter which is equal to or greater than 2 mm Wth

respect titihese cseparathoBaRBARr ANEE, tha 18 685§ ©f1 tthe:holdow fdher
menbrane, the hollow fiber nmenbrane is bundled into a 0 shape or an | shape

and accommdat-8d i Bed1 €ASE 2 RLRS nEO: Bes MRAE: 0. A ahglh ue i, ber, srepbr ane
element. In a case of the tubular menbr ane, the nenbrane is nad% into a

tubul ar %dﬁﬁﬁHicéﬁlﬁb‘%ﬁ%ﬁ‘yhé'%%JUﬁﬁaéﬁ%ﬁkkﬁEﬂﬁkﬂﬁ%ﬁ %@% membrane

permeate) of the separation membrane device 103, and a pump 16
installed in the membrane treatment water A delivery pipe l¢,
the pump being for supplying the biclogical treatment water to
the separaticn membrane device 103, and the semi-~permeable
membrane treatment process B200 includes a pump 14 for supplying
the treatment target water BZ to a separation membrane device
202, the separation membrane device 202 for subjecting the
treatment targel water B2 to separation treatment, and a
membrane Treatment water B delivery pipe 2¢ communicating wit!
the secondary side {side of the membrane permeate) of the
separation membrane device 202. It should be noted that a
reservoir for adjusting a flow rate may be provided at the former
stage of the separation membrane device 103 and the separation
membrane device 207,
F0075]

The treatment target water Al is a liguid containing

substances serving as substrates of microcrganisms in a liqguid

41/69



menbrane is made into a spiral elenent or a plate-and-frane el enent.
Preferably, the single elenent is used or the plurality of elenents is
conbi ned and nodul ari zed. [00801 In a case where a problemis
generated in the sem -perneabl e nenbrane treatnent device A101 and hence
the sem - perneabl e nenbrane treatnment cannot be perforned, the treatnent
target water Al is preferably mxed with the raw waterof the sem -perneabl e
menbrane treatnment process B200 or the sem -perneabl e menbrane treat nent
process C300Ld9o ioweridlvgisallt teontanttatconrandrsuppli bt extadrele,

sem - perneabl e nenbrane treatnent device B201 or the sem -perneabl e

menbr ane thedtmmentmadeviteec@30katArmefhodcandea $dogamdof @& aveans: fearchnovi ng
and m xing the treatnment target water Al with the concentrate A or the

t reat mentad argetevalterd 82 rarge heinaced anadgr, arel notarpard-dzciul=ard.y ki mted.
However, the treatnent target water is only required to be m xed on the
upst r eam:efadhes semupereapl e areryane: it eatment (e e.1B2Q1 tof: t he

sem - per neabl e nmenbrane treatnent device 0301. As in Fig. 3, a treatnent

target waiesld hypassdekiever yepbpeo30 is2 pief efabl yuprovhded: so as to
communicate with the treatnent target water reservoir 21 and the

concentral g A Peld vely tRicRemeOk tQrgRAMYALEAt £ Wt D dhe treat nent, target
wat.er A reservoi 21 and the m xed water reservoir 23, or to co ni cate

wth the Leal manle LALGSt MALeL AjtespLvel ko2t and, the fepnhrane 4 eat ment

wat er B ivery pipe Zc, or td communicate e tre t target
water Ar val I nd.the atment target water B reservoir. 22, or to
conmmuni ca‘%‘el{V\ils ?Elk?‘t %gejpgggépﬁe%%éftarr%%fm%tt et%rgﬁrte‘sﬁgrt\%i PY M i tihe

treat ment, target ter B.delivery .pipe 2 or. to co ni.cate with the
treat ment A g(%tf%\%eel}ceA breesweer%itrkpezfraer?gi“i% t%%%atteatrgj@t At &r B
delivery pipe 2b. Preferably, a valve is provided in the treatnment target
water A b]prig%Js d%LFlf{fae‘?%/ Qp’i'bﬁ%l%éfl el VSR TR s W G-he TEP e of a
normal operation and the valve is opened in a case where a problemis
gener at ed® $5f The: SeMTPerardabicd irdntlan 82t r 84t AERE L 8edi te Wil iquid
Preferably, automatic open/close control of the valve is control based on a
concent r atle RS PoWlrPatea6f T hrtERRT - Ry TiEabl o fEnbrahest p bheAEmtt ddvi ce
Al101 or control based on a signal at the tine of stopping the

sem - per neshl ke fenbriane fr eatweptiedevipee aAlor. mAnhedanpkeéudksaaneans for
delivering the treatnent target water Al fromthe treatnent target water A
reser voi rirm@ietfrdugimiitend medtimeht drarggete watle meudypas saelriateroy pi pe 30

i ncludes a nmethod of installing an underwater punp in the treatnent target
wat er A mesErvd) rar2d,a aametthiad, uslatg shdweadhedilffare nea,hand aadretchod
utilizing overflow [0081] Here, the first water m xi ng neans and a
second wat=ert inwxifngl peansi @ the same, that is, the treatnent target water
A bypass delivery pipe 30 is provided so as to communicate with the
treatnment[d@rget water A reservoir 21 and the m xed water

The treatment target water BZ is water containing organic
matters toc an extent that the biclogical treatment is not
regquired but containing substances causing fouling on the
semi-permeable membrane such as suspended matters and
impurities. For example, the freatment target water includes
water such as seawater, brackishwater, andplant drainage. The
suspended matters and the like are separated by the separation

membrane device 202, sco that fouling of the semi-permeable
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reservoir 23. This is preferable because the salt concentration supplied to
the sem - perneabl e nenbrane treat nent device B201 is not |argely changed,
so that there is no need for providing an inverter for changi ng supply
pressure of the booster punp 12, and there is no confluence pressure | oss
in a pipe-joint part generated in a case of conmmunicating with the pipe.

[ 0082] Figs. 4 to 9 show exanpl es of enbodinents in which plura
systens of sem -perneabl e menbrane treatnent devices arranged side by side
are proviGE8Hr 2aRd “ERé thESat AN CEaryét “wat 8F BYURRd °FRE i xed at €7¢ can be
appropriately selected or m xed by val ves 40 and subjected to the _
seni - per FE&BILE tieRbFEAe TEREatfEACS [G083FTerably ipgtefdéd eehBéditheént s shown
in Figs. 4, 5 a pipe 31 is provided so as to communicate with the

t r eat nentfotrarcget taatert BhdeBRverypepnpabla mermb thiee i dedk Weatlededélevery pi pe
9, and the valves 40 are provided in the pipe 31. By opening/closing the
val ves 4(0,00s%em - per neabl e nenbrane treatnent devices X401 communi cate with
the m xed water delivery pipe 9 or the treatnment target water B delivery

pi pe 2a or both thevpipessofutheral x&d:watserpded i wer ynepitper® aerd ithe
treatnment target water B delivery pipe 2a through the pipe 31, so that the
m xed watielciefidshe téeatenind-aget anat ercBocant bensel eotd vely isulj ect ed

to the sem -perneabl e nenbrane treatnent. [0084]
by combining the porous membrane with a functional layer, but
not particularly limited. A specific example of the membrane
includes a porous membrane such as a polyacrylonitrile porous
membrang, a poelyimide porous membrane, a pclyethersulfcone
porous membrane, a polyphenylene sulfide sulfone porous
membrane, a polytetrafluorcethyliene porous membrane, a
polyvinylidene fluoride porous membrane, a polypropylene
porous membrane, and a polyethylene porous membrane. However,
the pcelyvinylidene fluoride porous membrane and the
polytetraflucroethylene porcus membrane are particularly
preferable due to high chemical resistance thereof., Further,
the membrane structure includes a composite membrane obtained
by combining the porocus membrane described above with rubber
copolymer such as cross-linked silicone, polybutadiene,
polyacrylionitrile-~butadiene, ethylene-propylene rubber, and
neoprene rubber as the functional laver.
[0078]

Membrane pore size 0f the separation membrane device is

preferably pore size with which an activated sludge and
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In a case where a m xed water quantity is decreased by a decrease in the
treatnent target water Al, stoppage of the sem -perneabl e nenbrane
treatment device Al101, a decrease in the concentrate A due to agent

cl eaning, or the like, by reducing the nunber of the sem -perneabl e
menbrane treatnment devices for subjecting the m xed water to the

sem - per meabl e menbrane treatnent or the nunber of units and controlling
the valves 40 in such a manner that the treatnent target water B2 is

del i ver edusdthedabdlec s et peredbleé crerbh dife Streatyrent 1deviceslid product
wat er quantity can be ensured w thout decreasing to a | arge extent.

Al t er nat icsalopnesy shilghtd gl ol @ntdarglopeopeni Agtthea vad vesiAGirsepvicng as
borders between the m xed water and the treatnment target water B2, the

t r eat ments tar.get twaten mBRotrenwhip<huds ighlert ypr esisyredesi  apploised bduettyo hi gher
osnotic pressure flows into the m xed water. Then, the treatnment target

wat er B ithasuppeised itbctheonexed water awhete. radjhustengr pressunemand a 1 ow
rate by a degree of opening/closing of the valves 40, so that a necessary
feed wat erawguantntdy eanpbensyppl ieghivnihe semr perdmEabl-gprenr apee
treatment devices comunicating with the m xed water delivery pipe 9.

[0085]  size, lNtdckase twhene dhe imixed twater rquantiiity Lecemestze50, by

st oppi ng the booster punp 13 and controlling the valves 40 in such a manner

that the dy8alinenl Langel WRLEL B2 s dekhvergde t q all 4 he seqpermeabl e
menbrane treatment devices X401, the sem - perneabl e nmenbrane treat nent

d t d
evi ces >§1 A 88%@5891%5 @Sné§”€o REr ﬂ@é@k%d”ﬁr‘?&@:ﬂgﬁc{a@gg{f‘ég%l nSVIt gez

B. Thus, e product water antity can be ensured Wi

large eXtent lee 1s preferably equal to or greater than 0.01 pm and

equal to or smaller than 0.5 pum, and further preferably egual
to or greater than 0.05 um and equal to or smaller than 0.5 um.
[0079]

Amode of the separationmembrane device includes a hollow
fiber membrane, a tubular membrane, and a flat sheet membrane.
However, any mode of membrane can be used in the present
invention. The hollow fiber membrane is a circular tube
separation membrane having an outer diameter which is less than
2 mm, and the tubular membrane 1s a circular tube separation
membrane having an outer diameter which is equal to or greater
than Z mm. With respect to these separation membranes, in a
case 0f the hollow fiber membrane, the hollow fiber membrane
is bundied into a U shape or an I shape and accommodated in a
case s0 as to pe made into a hollow fiber menbrane element. In
a case of the tubular membrane, the membrane 1s made into a

tubular element. In a case of the flat sheet membrane, the
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In a case where the m xed water quantity is increased, by stopping the
booster punp 12 and controlling the valves 40 in such a manner that all the
sem - per neabl e nmenbrane treatnment devices X401 conmuni cate with the m xed
wat er delivery pipe 9, or by adjusting the booster punp 12 and controlling
the valves 40 in such a manner that the sem -perneabl e nenbrane treatnent
devi ces X401 communicating with the m xed water delivery pipe 9 are
increased, a treatment water quantity of the mxed water with which the
seni - per FEEBF & \RenBr 8AEct FEAPNENEPEAR bR BEFTOr fEd 2aP R6RER BT e§8liFe t han
the treatment target water B2 is increased. Thus, energy and cost are
saved. [@O087Ent. Prefereblyhetlensipetaeablecnenb?f anect reatnt devi ces
X401 subject only one of the treatnent target water B and the m xed water
to the treatrmentvavfondetiemss tiaroimndineheaval veslv4eraredecontrol | ed and
operated in such a manner that the treatnment target water B and the m xed
wat er C dré@snot m xed. This is preferable because |Iiquid novenent fromthe
booster punp side where the supply pressure is higher to the side where the
pressure is | ower ai saseduteds soptbateanieperaktiranewi tth shabl e osnotic
pressure can be performed. [0088]

semi-permeable membrane treatment device AI10l and hence the

semi-permeable membrane treatment cannot be performed, the

treatment target water Al is preferably mixed with the raw water

of the semi-permeable membrane treatment process B200 or the

semi-permeable membrane treatment process C300 to lower the

salt concentration and supplied to the semi-permeable membrane

treatment device B201 or the semi~-permeable membrane treatment

device C301. Amethodanda formof ameans for moving andmixing

the treatment target water Al with the concentrate A or the

treatment target water BZ or the mixed water are not

particularly limited. However, the treatment target water is

only required to be mixed on the upstream of the semi-permeable

membrane treatment device BZ01 or the semi-permeable membrane

treatment device C301. As in Fig. 3, a treatment target water

A bypass delivery pipe 30 is preferably provided so as to

communicate with the treatment target water A reservoir 21 and

the concentrate A delivery pipe, or to communicate with the

treatment farget water A reservoir 21 and the mixed water

reservoir 23, or tc communicate with the treatment target water

A reservolr 21 and the membrane treatment water B delivery pipe
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The pipe 31 is provided so as to provide conmuni cati on between the
treatnent target water B delivery pipe 2a and the m xed water delivery pipe
9, and delivery pipes are installed so as to communicate with the
respective sem -perneabl e menbrane treatnment devices fromthe pipe 31. This
is preferabl e because the nunber of pipes and val ves can be reduced nore
than a case where delivery pipes are installed so as to communicate with
the respective sem -perneabl e nenbrane treatment devices fromthe treatnent
target wetCer B del iVETIBIPE 28 160 the mreedwatter: adelkitveryepi pe 9. [ 0089]
As in enbodi ments shown in Figs. 6, 7, the sem -perneabl e nmenbrane

t r eat nentregevivees BlamddttHe senipenteabl echermbrané teeatvent devicces C are
installed so as to subject mininmumwater intake quantities of the treatnent
t ar get watcercoBmand cthie wi.xedtwattere dtodriie tsenietperneabt e avendrane 21
treatnment. This is preferable because the nunber of valves is reduced.
LO0901 and tHena rcaseranherwe ddeer eraare & ldange anunbarneof:asemi-- per meabl e
menbrane treatnment devices in a. large plant, as in enbodi ments shown in

Figs. 8, &mithe ooester hpund tisdinstal tedcteryeach rof--thevseni>penneabl e
menbrane treatnment device units or the

the treatment target water B delivery pipe 2b. Preferably, a
valve 1s provided in the treatment target water A bypass
delivery pipe 30, and the valve is closed at the time of a normal
cperation and the valve 1s opened in a case where a problem is
generated in the semi-permeable membrane treatment device A101.
Preferably, aﬁtomatic open/close control of the valve is
control based on a concentrate A flow rate of the semi-~permeable
membrane tfeatm@nt device A101 or control based on a signal at
the time of stopping the semli-permeable membrane Treatment
device AI01. An example of ameans for delivering the treatment
target water Al from the treatment target water A reservoir 21
through the treatment target water A bypass delivery pipe 30
includes a method of installing an underwateyr pump in the
treatment target water A reservolr 21, a method using a head
difference, and a method utilizing overflow.
[6o8l]

Here, the first water mixing means and a second water
mixing means are the same, that 1s, the treatment target water
A bypass delivery pipe 30 is provided sc as to communicate with

the freatment target water A reservoir 21 and the mixed water
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sem i - per neabi emenbr anetreat nent devices. This is preferable because the
pressure of each of the sem -perneabl e nenbrane treat nent devices can be
surely boosted, and the flowrate is easily adjusted. [0091] The
m xed water has a |ower salt concentration than the treatnment target water
B. Thus, the delivery pipes of the m xed water and the treatnent target
water B are not the sane as in Fig. 8 This is preferable because there is
no need for providing highly corrosion-resjstant piﬁes and val ves on the
side of tR&SHied wet-er "defi Very pfpeabioodzefause the a3ifn Fig. 9, the
treatnment target water is switched on the upstream side of the booster
punps, sENKENITRE Intgmserrrof epi pes thr EhEdeRAsErEam §icderéf et he boost er
punps is reduced. This is preferable because a region for high-pressure

pi pes on ke tdevnstieganeo?2d he shoost ke pahpsicardse seduced. L0093

no need for providing an inverter for changing supply pressure
of the booster pump 12, and there is no confluence pressure 1oss
in a pipe-jolnt part gensrated in a case of communicating with
the pipe.

[0082]

Figs. 4 to 9 show examples of embodiments in which pluzral
systems of semi-permeable membrane treatment devices arranged
side by side are provided, and the treatment target water B and
the mixed water can be appropriately selected or mixed by valves
40 and subjected to the semi-permeable membrane treatment.
[C0B3]

In the embodiments shown in Figs. 4, 5, a pipe 31 is
provided so as tc communicate with the treatment target water
B delivery pipe Za and the mixed water delivery pipe 9, and the
valves 40 are provided in the pipe 31. By opening/clesing the
valves 40, semi-permeable membrane treatment devices X401
communicate with the mixed water delivery pipe 2 or the
treatment Target water B delivery pipe Za or both the pipes of
the mixed water delivery pipe % and the treatment farget water
B delivery pipe 2z through the pipe 31, so That the mixed water
or the treatment target water BZ can be selectively subjected

to the semli-permeable membrane treatment.
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Types of the nenbranes of the sem -perneabl e nenbrane treatnent devices X
are the sane. This is preferable because nore flow rate changes can be
responded, and alternatively, by switching the treatnment target water,
chem cal fouling, biofouling, and the like due to differences of the salt
concentration, pH and the |Iike can be suppressed. [0094] Fig. 10
is a diagramshowing a flow of yet another enbodi nent of the water
produci ng systemto which the present invention is applied. The water
produci ng Eystlem i ncl udes the treatnent target water A reservoir 21
accommodating the treatnent target water Al, the treatnent target water A
delivery pipe lla korasapphyingatihextd eat entduarigety wat aleAleasedt he

sem - per neabl e nmenbrane treatnent devices, the booster punp 11 for

suppl yi ng: tdee temeat menthtar gettmater tAFgdr omtde AT eattmentadaarget-hwat er A
reservoir 21 to the sem -perneabl e nenbrane treatnent devices, the

t r eat mentsdnar-getrmaatiere Bemesanhvolred2maccosmvdati AP0t hen tderatamyiat ihar get
water B2, the treatnment target water B delivery pipe 2a for supplying the
treat nentc HargeteMat gt e 82410 tbheyseme1panmaable- prabriang byeatentgdevi ces,
t he booster punp 12 for supplying the treatnent target water 82 fromthe

tr eat nent; Hap gebe Waler h B J@Semntlinfe 222 & Aehihea SEM ~RErIRADL & MBaDFane
treat ment devices, the pipe Sf)prOV|d|ng comuni cati on between the

treat nent, harget; water, A:deld very pipe Ja and the treahnent target water B
delivery pipe 2a on the downstream side of the booster punp 11 and the

boost er i B %’ftﬁlé ‘é‘?@b‘%}%ﬂc"%gﬁg 40y tc%%t%&%ig%l if_fe?% xf%‘ﬂ{%%!e% the

kind and the mXxing ra e feed water to be su

sem - per neabl e, nenbr ane tgﬁg%gﬁgg{devicesta&h%tsen%éf%&neab .menbr.ane

imsuch am r.th edtment Wa T Je iver
treat nent” devices ATOT for” su cting he €1 dat nen arge% wat er ﬁp to the

sem - per neabl e nbrane treatnent, the sem -perneabl e menbr.ane treat nent
devi ce 8201 “Hor i escetnilﬁé)eﬁﬁféeagg a Fir g WETEH" B2 16 the ®
seni - per neabl e menbrane treatnent, and the sem -perneabl e nepbrane
treatnenﬂ”&%ﬁ#&é&aﬁﬁéquaPt%BBj%%?i?ﬁ;%ﬂ%&fﬁﬁeﬁﬁﬁgﬁPtt Foetehwat@r AF or the
treatnment. target water B2 or the m xed water of the treatnent target water

Al and t WeTFearmERt- -t af getrWat er<B2: tY Cheé S8érv- pertabl el hEmsrane

treatment. [0095]
the valves 40 serving as borders between the mixed water and

the treatment target water BZ, the treatmenti target water BZ
to which higher pressure is appiied due to higher osmotic
pressure flows into themixedwater. Then, the treatment target
water B 1s supplied to the mixed water while adjusting pressure
and a flow rate by a degree of opening/closing of the valves
4G, so that a necessary feed water guantity can be supplied to
the semi-permeable membrane Treatment devices communicating
with the mixed water delivery pipe 9,
[G085]

In a case where the mixed water quantity becomes zero,
by stopping the bocster pump 13 and controlling the valves 40

in such a manner that the treatment target water B2 is delivered
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By opening/closing the valves 40, the sem -perneabl e nenbrane treatnent

devi ces X401 communicate with the treatnent target water A delivery pipe la
or the treatnent target water B delivery pipe 2a or both the pipes of the
treatment target water A delivery pipe |la and the treatnent target water B
delivery pipe 2a through the pipe 31, so that the treatnment target water Al
or the treatnent target water B2 or the m xed water of the treatnment target
water Al and the treatnent target water B2 can be selectively subjected to
t he seniiﬁe@hééﬁﬁé5ﬁ@ﬁﬁ?ﬁﬁ@@ﬁpgéﬁﬁﬁﬁﬁ?aT%égéFtmemt d?ﬁécﬁéé%%%%eﬁ €t he
treatnment target water Al is decreased, by reducing the nunber of the

seni - per FEABI-EeFERBPaRe ¢ Tkt e it edédicn lc@sV F 6 5 sub e PriP ¢ e 2% @&t nent
target water Al to the sem -perneabl e nenbrane treatnent or the nunber of

t he unit $handesonteohkihgct hembakbves t4gaitnesuchled ivgnnér t hats t hiehg r eat nent
target water B2 is delivered to the above sem -perneabl e nenbrane treat nent
devi ces, ptrheluprtoductrwatert gquantdrt yyecansbesdenstnedt widtdotns decrteasi ng to a
| arge extent. Alternatively, by slightly or entirely opening the valves 40
servi ng asher dersrnbet ween the treatnment target water Al and the treatnment
target water 32, the treatnent target water B2 to which higher pressure is
appl i ed duestso hi gher osnotic pressure flows into the treatnent target
water Al. Then, the treatnent target water 32 is supplied to the treatnent

target water Al whiLgsadjmstingd he: pressire and tihe f liewikateahyqt he
degree of opening/closing of the valves 40, so that the necessary f eed

vater quapf ity g%ﬂgb@hé, éf&tﬁqusg%-@&aﬁ?amnm ana JddLeapment
devi ces ¢ nnunF ating with the treatnment target water A delivery pipe |a.
in such a manner that all the semi-permeable membrane treatment
devices X401 communicate with the mixed water delivery pipe 9,
or by adijusting the booster pump 12 and controlling the valves
40 in such a manner that the semi-permeable membrane treatment
devices X401 communicating with the mixed water delivery pipe
9 are increased, a treatment water quantity of the mixed water
with which the semi-permeable membrane treatment can be
performed at lower pressure than the treatment target water BZ
is increased. Thus, energy and cost are saved.
[6087]

Here, the semi-permeable membrane treatment devices X401
subject only one of the treatment target water B and the mixed
water to the treatment at one time, that is, the valves 40 are
controlled and operated in such a manner that the treatment
target water B and the mixed water C are not mixed. This is
preferable because liguld movement from the booster pump side

where the supply pressure is higher to the side where the
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[ 0097] In a case where a treatnment target water A quantity becones
zero, by stopping the booster punp 11 and controlling the valves 40 in such
a manner that the treatnent target water B2 is delivered to all the

sem - per neabl e nenbrane treatnent devices, all the sem -perneabl e nmenbrane
treatment devices are operated as the sem -perneabl e nenbrane treat nent

devi ces B. Thus, the product water quantity can be ensured w thout
decreasing to a large extent. [0098] In a case where the treatnent
target wateErssAlrg §siheyeasad rebycstioppd ridiathenbopster L punpl U2 sandle
controlling the valves 40 in such a manner that all the sem -perneable
menbr ane dsre@atimentr e sdeviec @sirc drampmircateewi-t h t he treatnent target water A
delivery pipe la, or by adjusting the booster punp 12 and controlling the
val ves 40.Ga8sguch a manner that the sem -perneabl e nenbrane treat nent

devi ces comunicating with the treatnent target water A delivery pipe |la

are increased, Trheptpeatment wateldguant idy wof dheritdeatmpnthit-arget water
Al with which the sem -perneabl e nenbrane treatnent can be perforned at '

| ower pressuied hag theatreatmentqgdangste Watl ge1B2:is hpgeeased,q Thds, the
energy and the cost are saved. [0099]
mixed water delivery pipe 9, and delivery pipes are installed
so as to communicate with the respective semi-permeable
membrane treatment devices fromthe pipe 31. This ispreferable
because the number of pipes and valves can be reduced more than
a case where delivery pipes are installed so as to communicate
with the respective semi-permeable membrane treatment devices
from the treatment target water B delivery pipe 2a or the mixed
water delivery pipe 9.
[0082]

As in embodiments shown in Figs. 6, 7, the semi-permeable
membrane treatment devices B and the semi-permeable membrane
treatment devices C are installed so as to subject minimum water
intake quantities of the treatment target water B and the mixed
water to the semi-permeable membrane treatment. This is
preferable because the number of valves is reduced.

(00801

In a case where there are a large number of semi-permeable
membrane treatment devices in a large plant, as in embodiments
shown in Figs. 8, 9, the booster pump is installed for each of

the semi-permeable membrane treatment device units or the
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Here, the sem -perneabl e nenbrane treatnent devices subject only one of the
treatnent target water Al and the treatnent target water B2 to the
treatment at one tine, that is, the valves 40 are controll ed and operated
in such a manner that the treatnent target water Al and the treatnent
target water B2 are not mxed. This is preferable because the liquid
novenment fromthe booster punp side where the supply pressure is higher to
the side where the pressure is |lower is reduced, so that the operation with
st abl e o§r’?6"t1-i”c?@6f“€§£’&reem%%f%e peFFOFREd.“T0100]: "N1S TTRESHFPECIT i s
provided so as to communicate with the treatnent target water A delivery

pi pe | a &FFHRE CHeabPmsFE t'ar §ét eRatePIB 88 S¢ElyPFirpEcPas ARACHENFvery
pipes are installed so as to conmunicate with the respective

sem - per EghllacpBrdeahectr eal nents WWélvc 8§ OBIem t Bedpt pe 340w Thils i

pref erabl e because the nunber of pipes and val ves can be reduced nore than
a case whersd ldekieryepi.pes are installed so as to conmunicate with the
respective seni -perneabl e nenbrane treatnment devices fromthe treatnent
target wdtérsiA delivery pipe la or the treatnent target water B delivery
pi pe 2a. [0101] The sem - perneabl e nenbrane treatment devices Al101
and the sem - penpeabkednesbs ane d reatwent sdevi cenB20r a1 &0 nstal ked so as
to subject mninumwater intake quantities of the treatnment target water Al

and the treatrrent target waaters B2 heid, hens @@l‘iﬁz@ﬂﬁ@bﬂ)@s RENbEane xkreat ment .
This is preferable because the nunber of valves is reduced.

water and the treatment target water B are nof fThe same as in

Fig. 8. This is preferable because there is no need for

providing highly corrosion-resistant pilpes and valves on the

side of the mixed water delivery pipe.

[c0921

As in Fig. 9, the treatment target water is switched on
the upstream side of the booster pumps, so that the number of
pipes on tﬁe downstream side of the booster pumps is reduced.
This is preferable because a region for high-pressure pipes on
the downstream of the booster pumps can be reduced.

[0093]

Types of the membranes of the semi-permeable membrane
treatment devices X are the same. This 1s preferable because
more flow rate changes can be responded, and alternatively, by
switching the treatment target water, chemical fouling,
biofouling, and the like due to differences of the salt
concentration, pH, and the like can be suppressed.

[0094]
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[0102] Ina case where there are a |arge nunber of seperneabl e nenbrane
treatnent devices in a |large plant, as in enbodi nents shown in Figs. 11,
12, the booster punp is installed for each of the sem -perneabl e nmenbrane
treatment device units or the sem -perneabl e nenbrane treatnent devices.
This is preferabl e because the pressure of each of the sem -perneabl e
menbrane treatnent devices can be surely boosted, and the flowrate is
easily adjusteqh [0103] The treatnent target water Al has a | ower salt
concentration than tHe it eatient ffargel’ Wwat er 'B2Y ThugStt RECdéFEvery pi pes
of the treatnment target water Al and the treatnment target water B2 are not
t he sane @GN Fg. cI1thThiat¢s Preferds 6 wéeguse thetle iy moernead for
providing highly corrosion-resistant pipes and valves on the side of the
t r eat nentimaTgeatowater Al ded i vény piper producing system includes the
treatment target water A reservolr 21 accommodating the
Lreatment target water AL, the freatment target water Adelivery
pipe la for supplving the treatment target water A1 to the
semi-permeable membrane treatment devices, the booster pump 11
for supplying the treatment target water Al from the treatment
target water A reservolir 21 te the semi-permeable membrane
treatment devices, the treatment target water B reservoir 22
accommedating the treatment target water B2, the treatment
target water B delivery pipe 2a for supplving the treatment
target water BZ to the semi-permeable membrane Treatment
devices, the booster pump 12 for supplying the treatment target
water B2 from the treatment target water B reservoir 22 to the
seml-permeable membrane treatment devices, the pipe 31
providing communication between the treatment target water A
delivery pipe la and the treatment target water B delivery pipe
Za on the downstream side of the booster pump 11 and the booster
pump 12, the valves 40 provided in the pipe 31 for changing the
kind and the mixing ratic of the feed water to be supplied to
the semi-permeable membrane treatment devices, the
semi-permeable membrane treatment devices A101 for subjecting

the treatment target water Al to the semi-permeable membrane

treatment, The semli-permeable membrane treatment device B201
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[ 0104] As in Fig. 12, the treatnent target water is switched on the
upstream si de of the booster punps, so that the nunber of pipes on the
downst ream si de of the booster punps is reduced. This is preferable because
a region for high-pressure pipes on the downstream of the booster punps can
be reduced. [0105] Types of the nenbranes of the sem -perneable
menbrane treatnent devices X are the sane. This is preferable because nore
fl ow rate changes can be responded, and alternatively, by , switching the

t r eat ment: target) Shatérl, [oRerteal"EON itg 2 6FOGS Rg, tandthe |ike due to
differences of the salt concentration, pH and the |ike can be suppressed.
| NDUSTRI AETAPPIS"CSBIFLIETRE[OIO6F CreatmeThe piesént iSHVEnticeicied lthe wat er
produci ng system usi ng conposite water treatnment technol ogies in which a
pl ur al i t yesformsebrane toshtsdasi ngsar sehi L persabt & enbirened ries tarranged,
and an operation nethod th ,refor. A plurality of treatnment target

target water Al or the treatment target water BZ or the mixed

water of the treatment target water Al and the treatment target

water BZ to the semi-permeable membrane treatment.

[00e5]

By opening/closing the valves 40, the semi-permeable
membrane treatment devices X401 communicate with the treatment
target water A delivery pipe la or the treatment target water
B delivery pipe Za or both the pipes of the treatment target
water A delivery pipe la and the treatment target water B
delivery pipe Za through the pipe 31, so that the treatment
target water Al or the treatment target water B2 or the mixed
water of the treatment target water Al and the treatment target
water BZ can be selectively subijected to the semi-permeable
membrane treatment.

[0096]

In a case where the treatment target water Al is decreased,
by reducing the number of the semi-permeable membrane treatment
devices for subjecting the treatment target water Al to the
semi-permeable membrane treatment or the number of the units
ard contrelling the valves 40 in such a manner that the treatment

target water BZ 1s delivered to the above semi-permeable

membrane Treatment devices, the product water gquantity can be
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water A, B having different osnotic pressure such as sewage and seawater
serves as raw water. The present invention can be favorably applied to a
case where fresh water is produced by fresh water conversion technol ogies.
In nore detail, the present invention can be applied as a water producing
device in the field of water clarification treatnent in waterworks, the
field of industrial-use water production such as industrial water, food and
medi cal process water, and sem conductor-rel ated conponent cl eaning water,

and freslfiiaterd vanlpetpivdieeti it Hhiehef gy Tavihy add teFFRGILERt Ymanner .
DESCRI PTI ON OF REFERENCE CHARACTERS [0107] 1l:treatnent target water A
| a: tr eat Fehe Lighger Alaterl 2 Heloogary 1ot pe VB vBisof d gisdali ndr eatwesAE Fhat er
deliver pipe |Ic:nenbrane treatnent water A delivery pipe 2:treatnent target
wat er B between the treatment target water Al and the treatment target
water B2, the treatment target water B2 Lo which higher pressure
is applied due to higher osmotic pressure flows into the
treatmemt&target water Al. Then, the treatment target water
BZ is supplied to the treatment target water Al while adjusting
the pressure and the flow rate by the degree of opening/closing
of the valves 40, so that the necessary feed water quantity can
be supplied to the semi-permeable membrane treatment devices
communicating with the treatment target water A delivery pipe
la.
[0097]

In a case where a treatment target water Al guantity
bhecomes zerc, by stopping the booster pump 11 and controlling
the valves 40 in such a manner that the treatment target water
B2 is delivered to all the semi-permeable membrane treatment
devices, all the semi~permeable membrane treatment devices are
operated as the semi-permeable membrane treatment devices B.
Thus, the product water guantity can be ensured without
decreasing te a large extent.

[0098]
In a case where the treatment target water Al is increased,
by stopping the booster pump 12 and contrcelling the valves 40

in such a manner that all the semi-permeable membrane treatment
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2a:

treatnment target water B delivery pipe 2b: treatnent target water
delivery pipe 2c: nenbrane treatnent water B delivery pipe 3:nenbrane

perneate A 4:concentrate A 4a:concentrate A delivery pipe 5:nenbrane
perneate B

devices communicate with the treatment target water A delivery
pipe la, or by adjusting the booster pump 12 and controlling
the valves 40 in such a manner that the semi-permeable membrane
treatment devices communicating with the treatment target water
A delivery pipe la are increased, the treatment water guantity
of the treatment target water Al with which the semi-permeable
membrane treatment can be performed at lower pressure than the
treatment target water BZ is increased. Thus, the energy and
the cost are saved.

[(00499]

Here, the semi-permeable membrane treatment devices
subject only one of the treatment target water Al and the
treatment target water BZ to the treatment at one time, that
is, the valves 40 are controlled and operated in such a manner
that the treatment target water Al and the treatment target
water BZ are not mixed. This is preferable because the liquid
movement from the booster pump side where the supply pressure
is higher to the side where the pressure is lower is reduced,
so that the operation with stable csmotic pressure can be
performed.

[0100]

The pipe 31 is provided so as to communicate with the
treatment target water A delivery pipe la and the treatment
target water B delivery plpe Z2a, and delivery pipes are

installed sc as to communicate with the respective
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6: concentrate B 7: nenbrane perneate C 8: concentrate C 9: m xed wat er
delivery pipe 11: booster punp 12: booster punp

semi-permeable membrane treatment devices from the pipe 31.
This is preferable because the number of pipes and valves can
be reduced more than a case where delivery pipes are installed
so as to communicate with the respective semi-permeable
membrane treatment devices from the treatment target water A
deiivery pipe la or the treatment target water B delivery pipe
Z2a.

‘{0101]

The semi-permeable membrane treatment devices A101 and
the semi-permeable membrane treatment device BZ201 are installed
s0 as to subject minimum water intake quantities of the
treatment target water Al and the treatment target water BZ to
the semi-permeable membrane treatment. This is preferable
because the number of valves is reduced.

[0102]

In a case where there are a large number of semi~permeable
membrane treatment devices in a large plant, as in embodiments
shown in Figs. 11, 12, the booster pump is installed for each
of the semil-permeable membrane treatment device units or the
semi-permeable membrane treatment devices. This is preferable
because the pressure of each of the semi-permeable membrane
treatment devices can be surely boosted, and the flow rate is
easily adjusted.

[0103]

The treatment target water Al has a lower salt
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13: booster punp 14: punp punp 16:punp 21: treatnent target water A
reservoir 22: treatnment target water B reservoir 23: m xed water reservoir
30: treatnment target water A bypass delivery pipe

concentraticn than the treatment target water BZ. Thus, the
delivery pipes of the treatment target water Al and the
treatment target water BZ are not the same as in Fig. 11. This
is preferable because there is no need for providing highly
corrosion~resistant pipes and valves on the side of the
treatment target water A delivery pipe.

[0104]

As in Fig. 12, the treatment target water is switched on
the upstream side of the booster pumps, so that the number of
pipes on the downstream side of the booster pumps is reduced.
This is preferable because a region for high-pressure pipes on
Tthe downstream of the bocster pumps can be reduced.

[0105]

Types of the membranes of the semi-permeable membrane
treatment devices X are the same. This is preferable because
more flow rate changes can be responded, and alternatively, byJ
switching the treatment target water, chemical fouling,
biofculing, and the like due to differences of the salt
concentration, pH, and the like can be suppressed.
INDUSTRIAL APPLICABILITY
[0106]

The present invention is the water producing system using
composite water treatment techneclogies in which a plurality of
membrane units using a semi-permeable membrane is arranged, and

l

an operation method therefor. A plurality of treatment target
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31: pipe 32: pipe 33: pipe 40:valve 100: sem -perneabl e menbrane treat nment
process A 101: sem -perneabl e nenbrane treatnent device A 102: bi ol ogi cal
treatnment reservoir

water A, B having different osmotic pressure such as sewage and
seawater serves as raw water. The present invention can be
favorably applied to a case where fresh water is produced by
fresh water conversion technologles. In more detail, the
present invention can be applied as a water producing device
in the field of water clarification treatment in waterworks,
the field of industrial-use water production such as industrial
water, food and medical process water, and
semiconductor-related component cleaning water, and fresh
water can be produced in an energy saving and efficient manner.

DESCRIPTION OF REFERENCE CHARACTERS

10107]
1: treatment target water A
lac: treatment target water A delivery pipe
Ib: bioclogical treatment water deliver pipe
lc: membrane treatment water A delivery pipe
2 treatment target water B
Za: treatment target water B delivery pipe
2b: treatment target water B delivery pipe
2 membrane treatment water B delivery pipe
3z membrane permeate A
4: concentrate A
daz concentrate A delivery pipe
5t mempbrane permeate B
G: concentrate B
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103: separation nenbrane device 200: sem -perneabl e nmenbrane treatnent
process B 201: sem -perneabl e nenbrane treatnent device B 202: separation
menbrane device 300: seni -perneabl e nenbrane treatnent process C 301:
sem per meabl e nenbrane treatnent device C

7 membrane permeate C
8 concentrate C
S: mixed water delivery pipe

11: bocster pump

12: booster pump

13: booster pump

14: pump

15: cump

16: pump

21: treatment target water A reservoir

22 treatment target water B reservoir

23 mixed water reservoir

30: treatment target water A bypass delivery pipe
31: pipe

32: cipe

33: pipe

40:  wvalve

160: semi-permeable membrane tLreatment process A
101 semi-permeable membrane treatment device A
102: biological treatment reservolr

103: separation membrane device

200: semi-permeable membrane tLreatment process B
201: semi-permealble membrane freatment device B
2021 separation membrane device

300: semi-permeable membrane treatment process C
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401: sem - perneabl e nenbrane treatnent device X CLAIM A wat er
produci ng system at |east conprising: a sem -perneabl e nmenbrane treatnent
process A, a sem -pernmeabl e nenbrane treatnent process B; and a

sem - per neabl e nmenbrane treatnment process C, wherein t he

sem - per neabl e nenbrane treatnment process A includes a sem -perneabl e
menbrane treatnent step A for subjecting treatnent target water Ato

sem - per neabl e nmenbrane treatnment to produce nenbrane perneate A and
concentrate A, 38Ad astheappehtabaegeeninater Ardetbiwerydmeans for delivering
the treatnent target water A to the sem -perneabl e nenbrane treatnent step
A, the sem - pedfdabl eemenbraneabieatnaentapeotcesstBennctiadeseaxt r eat ment
target water B branching nmeans for branching treatnent target water B2 into
two or nore, a sem -perneable nenbrane treatnent step B for subjecting the
treatment target water B to the sem -perneable nmenbrane treatnent to
produce nenbrane perneate B and concentrate B, and a first treatnent target
wat er B delivery neans for delivering one of the treatnment target water B
branched by the treatnment target water B branching neans to the

sem - perneabl e nenbrane treatnment step B as treatnent target water, and
the sem - perneabl e nenbrane treatnent process C includes a sem -perneabl e
menbrane treatnment step C for subjecting treatnent target water to the

sem - per neabl e nenbrane treatnment to produce nenbrane perneate C and
concentrate C, a first water
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m xi ng neans for mxing the other treatnent target water B branched by the
treatnent target water B branching neans with at | east part of the
concentrate A produced in the sem -perneabl e nenbrane treatnment step A a
m xed water delivery neans for delivering the m xed water by the first
water m xing neans to the sem -perneabl e nenbrane treatnent step C as
treatnent target water, and a second treatnent target water B delivery
means for delivering the other treatnment target water B branched by the
treatment target water B branching %%aiis to the first water m xi ng nmeans as
treatnment target water. 2. The water producing systemaccording to claiml,
wher ei n the sehl wpeeneabbeunenbr apeteémeatientastepoBpanditbe sem - per neabl e
menbrane treatnment step C are respectively provided with one or nore

sem - per geabl-ecrrehpanendmeat nenir«gdavice, pabckeast; oneeservepearaeabl e
menbrane treatnment device selected froma group of the sem -perneable

nmenbr ane neheatAent rdavheas etothessem zpar neable -rerbeanect heabeNt step B
and the sem -perneabl e nenbrane treatnment step Cis a seni-perneable

nmenbr ane (treat.agnt ndevice X, for.subjlecting both the treatnent target water
B and the m xed ma?er to the sem -perneabl e nenbrane treatnment, and the

wat er produci ng,system conprises a,breabent, target wates ﬁ%%gﬂh@g means

for switching the treatment target water to be delivered to t

semi -per neabl e ngnbrane treatoEnL device X.in.sich acmmungt that both the

treat nent” target water e mxe rar 'i'ver o't he

sem - per neabl e rane, treatnment device X 3 .The ter producing system
accor din Ktegt@iegi%gﬁ?g%e‘?aeﬁ%yﬁhé%%?ﬁ@b% HEGDT e nr%er#)%?raannee 'Egrrg‘g'?m nt device
X subj ects only one of the treatnent %argrt wat er B and thgﬁgixed water to
the seni ‘PeFiEabré RERDranE Prédtmeft “at ‘GnET M T4% Phe &t &r produci ng
system according to claim?2 or 3, wherein the sem -perneabl e nenbrane '

t r eat nentt IESTEE X @SN ES S AWCEh WBGEH TRENdelitVer lHegRs "Gf “bRe first

treatnent target water B delivery nmeans and the m xed water delivery neans.
treatment target water A to the semi-permeable membrane

treatment step A, the semi~permeable membrane treatment process
B includes a treatment target water B branching means for
branching treatment target water BZ into two or more, a
semi-permeable membrane treatment step B for subjecting the
treatment target water B to the seml-permeable membrane
treatment to produce membrane permeate B and concentrate B, and
a first treatment target water B delivery means for delivering
one of the treatment target water B branched by the treatment
target water B branching means to the semi-permeable membrane
treatment step B as treatment target water, and

the semi~permeable membrane treatment process C includes
a semi-permeable membrane treatment step C for subjecting
treatment target water tc the semi-permeable membrane treatment

to produce mempbrane permeate C and concentrate C, a first water
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5. The water producing systemaccording to any of clains 2 to 4, wherein at
| east one delivery neans selected froma group consisting of the first
treatment target water B delivery neans and the m xed water delivery neans
is a delivery neans Y capable of delivering both the treatnent target water
B and the m xed water. 6. The water producing systemaccording to claimb5,
wherein the delivery neans Y delivers one of the treatnent target water B
and the m xed water at one tinme. 7. The water producing system accordi ng
to any ofunicdimigmmekrtso B compricsithg: cahsecome awateer: wiaxiorg mweans Hor m Xi ng
the treatnent target water A wth the concentrate A or the treatnent target
wat er B arrdrheam xedtwaterqsianth@a tareattnent ctrarget amelt &g Adaypass ceel i very
means for delivering the treatnment target water A to the second water

m Xi ng neans.cas8. Fhetwater pr educieng rsyst emeacericdidngnt @kel aim 7, wherein
the first water m xing nmeans and the second water m xi ng neans are the sane
\fater M XYAg MRS cThematel RrRduang system accerndicngd Le-any of clains
delivery means for delivering the mixed water by the first water
mizxing means to the semi-permeable membrane treatment step C
as treatment target water, and a second treatment target water
Bdeliverymeans fordelivering the other treatment target water
B branched by the treatment target water B branching means to
the filrst water mixing means as treatment target water.
2. The water producing system according to cilaim 1, wherein
the semi-permeable membrane treatment step B and the
semi-permeable membrane treatment step C are respectively
provided with one or more semi-permeable membrane treatment
device, at least one semi-permeable membrane treatment device
selected from a group of the semi-permeable membrane treatment
devices of the semi-permeablie membrane treatment step B and the
semi-permeable membrane treatment step C is a semi-permeable
membrane treatment device X for subjecting both the treatment
target water B and the mixed water to the semi-permeable
memprane treatment, and the water producing system comprises
a treatment target water switching means for switching the
treatment target water to be delivered to the semi-permeable
membrane treatment device ¥ in such a manner that both the

treatment target water B and the mixed water are deliverable
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to 8, conprising: a biological treatnent device for subjecting organic
conponent contained water to biological treatnent to obtain biol ogical
treatment water; and a nmenbrane treatnent device A for subjecting the

bi ol ogical treatnent water to treatnment witha mcrofiltrat onnmenbrane or an
ultrafiltrati on nenbrane to obtain nmenbrane treatnment water A, wherein the
menbrane treatnent water A serves as the treatnent target water A 10. The
wat er produci ng system according to any of clains 1 to 9, conprising: a
wat er i nttake heearsif-greriakiong mpmsabt econtaitned twatceri-cad a menbr ane
treatnment device B for subjecting the salt contained water taken in by the
wat er i ntiake neapswioet he ddieatnenyswehhe ddherdan ef ofd bikakionwierbrane or
the ultrafiltrati on nmenbrane to obtain nmenbrane treatnment water B, wherein

t he nenbrare skheabERREaWALEHhB B8R YeSr asthdet tdeal dent dargel \wahek B.
11. The water producing system according to claim 10, conprising: a

nmenbrane fr.eatment watern B Storage gserveiathat,stores fhe. renbrane
treatnment water B

semi-permeable membrane treatment at one time.

4. The water producing system according to claim 2 or 3,
wherein the semi-permeable membkrane treatment device X
communicates with both the deliverymeans of the first treatment
target water B delivery means and the mixed water delivery
means.

5. The water producing system according to any of claims 2
to 4, wherein at least one delivery means selected from a group
consisting of the first treatment target water B delivery means
and the mixed water delivery means is a delivery means Y capable
of delivering both the treatment target water B and the mixed
water.

6. The water producing system according to ¢laim 5, wherein
the delivery means Y delivers one of the treatment target water
B and the mixed water at one time.

7. The water producing system according to any of claims 1
to 6, comprising: a second water mixing means for mixing the
freatment target water Awith the concentrate A or the treatment
target water B or the mixed water; and a treatment target water
A bypass delivery means for delivering the treatment target

water A to the second water mixing means.
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a first nenbrane treatnent water B delivery néans for delivering the
menbrane treatnent water B to the nenbrane treatnent water B storage
reservoir; a mxed water storage reservoir that stores the m xed water
a second nmenbrane treatnment water B delivery nmeans for delivering the
menbrane treatnment water B of the nenbrane treatnent water B storage
reservoir to the m xed water storage reservoir; and a concentrate A
delivery nmeans for delivering the concentrate A to the m xed water storage
reservoi rg. whereienwater producing system according to claim 7, wherein
the first water mixing means and the second water mixing means
are the same water mixing means.
9. The water producing system according to any of claims 1
to 8, comprising: a biological treatment device for subjecting
organic component contained water to biological treatment to
obtain bilological treatment water; and a membrane treatment
device A for subijecting the biclogical treatment water to
treatment withamlcrofiltrationmembrane or anultrafiltration
membrane to obtain membrane treatment water A, wherein the
membrane treatment water A serves as the treatment target water
AL
10. The water producing system according to any of claims 1
to 9, comprising: a water intake means for taking in salt
contained water; and a membrane treatment device B for
subjecting the salt contained water taken in by the water intake
means to the treatment with the microfiltration membrane or the
uitrafiltration membrane to obtain menbrane treatment water B,
wherein the membrane treatment water B serves as the treatment
target water B.
11. The water producing system according to c¢laim 10,
comprising:
a membrane btreatment water B storage reseyvoir that

stores the membrane treatment water B;

a first membrane treatment water B delivery means for
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the first treatnent target water B delivery neans is a delivery neans for
delivering the nenbrane treatnent water B stored in the nenbrane treatnent
wat er B storage reservoir to the sem -perneabl e nenbrane treatnment step B
and the m xed water delivery nmeans is a delivery nmeans for
delivering the m xed water stored in the m xed water storage reservoir to
the sem -perneabl e nenbrane treatnment step C. 12. An operation nethod for a
wat er produci ng system wherein in the water producing systemaccording to
any of cldaiinse2 trgy Iha nelhbdizng arbiatsenf] owteat & measurd ngmmeans f or
measuring a flowrate of the treatnent target water A or the concentrate A
t he tr eaturentt ricargetz twat €r sabrene arsrore isem - per neabl e nenbrane treat nent
device X is switched by the treatnment target water sw tching nmeans based on
a neasur ed val ue nafcetih@akiekStrbl-awer attgcnRasur itng tNeanses ti3. mAreaperation
met hod for a water producing system wherein in the water producing system
accordi ng;s+@any of clainms 2 to 11, based on a predeterm ned val ue of an
accurul at ed nenbrane perneate quantity or a predeterm ned value of a
treatment time .of.00g 0k ABLEnSENt2PELAEAD], S DENDrANE 1L LatMBNS devi ce X,
the treatnent target water of the sem -perneabl e nmenbrane treatnent device
X 1s switehad. b A gperation qrthod for, . Mater Producing. syst em
wherein in € Wat'er produci ng systen1accor§ing to any of claims 7 to 11
i ncluding 2 second, flow sate measuring means, for. geasuring.a flow ate of
t he treatﬁéﬁin%arge vat'er A'deli vere By‘t%ektrea%nent‘%arget watler A
bypass delivery neans, the treatnent target water of one or nore
sem - per M&abi’e Herforaite treatment device X is switched by the treatment
target water sw tching neans based on a neasured val ue of the second fl ow
rate measuring “meanse tf@?eAAwgﬁgﬁvﬁﬁéUH@@ﬁﬁ &pdt EmEHPr%sihG: a
sem - per neabl e nenbrane treatnent device for subjecting a plurality of
di f f er entCKIGHIS G ] rFedttmdite fHrGet “RdtSer SO Sef Feraieablle MéfBrane
treatment; and a treatnent target water switching neans for delivering the
treat ment targéthanatiestt brERENSEHi LpEEABabk e rehbiaheve ¥ eateaEmt idev ce,
wher ei n the sem - perneabl e nenbrane treatnent device is fornmed by a
pl ural i t yledfi wer iperwedbledatnbranadt Feat nenmtraevi cesafaneanged i de by
si de, and

stored in the membrane treatment water B storage reservoir to

the semi-permeable membrane treatment step B, and

the mixed water delivery means 1s a delivery means for
delivering the mixed water stored in the mixed water storage
reservoly to the semi-permeable membrane treatment step C.
12. En operationmethod for & water producing system, wherein
in the water producing system according to any of claims 2 to
11 including a first flow rate measuring means for measuring
a flow rate of the treatment target water A or the concentrate
A, the treatment target water of one or more semi-permeable
membrane treatment device X is switched by the treatment target
water switching means based on a measured value of the first

flow rate measuring means.
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the water producing system conprises a treatnent target water sw tching
nmeans for swtching the treatnent target water to be delivered to a

sem - per neabl e nmenbrane treatnment device X in such a manner that one or
nore sem - perneabl e nenbrane treatnent device selected fromthe plurality
of sem - perneabl e menbrane treatnent devices serves as the sem -perneabl e
menbrane treatnent device X for subjecting two or nore kinds of treatnent
target water selected fromthe plurality of different kinds of treatnent
target water taéntdeesen cpermdabl £omens ame ptroeatorent sy sd6n, The raater
produci ng system according to claim15, wherein the sem -perneabl e nenbrane
t r eat mentirdeviec @ aXe 8 uby @ttt Sioml 3y onen kicad rofi i eat aant o £ ar getwnat e
selected fromthe plurality of different kinds of treatnment target water to

the seni -iper meablkiecreqyane dd-eati@nt;aatic0pe &h M cudyla e mealhetnpr oduci ng
system according to claim15 or 16, wherein the sem -perneabl e nenbrane

treat nentp deyi.ge XuepMmuni cates whtheanphifnald 1ye ofr Lreatymnt, 4 anget water
del i very neans. 8. The wat er producing system according to any of clains

15 to 17,,¢hgcelppne oL, MRLE LEGRL MBA L Al et watel delilyery eafe Serves
as a treatnent target water delivery neans for delivering plural kinds of

L1 eat tenic.Las gen, MBLer. L .the seutzRerieabl e Jmr aneo Lt eatirnL devi ce X by

switching t e treatnment a e delivere y the
treatnen&k&%&%?& is switched.

14. An operatiocnmethod for a water producing system, wherein
in the water producing system according to any of claims 7 to
11 including a second flow rate measuring means for measuring
a flow rate of the treatment target water A delivered by the
treatment target water A bypass delivery means, the treatment
targel water of cne or more gsemi-permeable membrane treatment
device X is switched by the treatment target water switching
means based on a measured value of the second flow rate measuring
means.
15. A water producing system, comprising: a semi-permeable
membrane treatment device for subiecting a plurality of
different kinds of treatment target water to semi-permeable
membrane treatment; and a treatment target water switching
means for delivering the treatment target water to the
semi-permeable membrane treatment device, wherein

the semi-permeable membrane treatment device is formed
by a plurality of semi-permeable membrane treatment devices

arranged side by side, and
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wat er. swi tching neans. 19. An operation nethod for a water producing system
wherein in the water producing systemaccording to any of clains 15.to 18
including a flow rate neasuring neans for neasuring a flow rate of one kind
of treatnent target water selected fromthe plurality of different kinds of
treatnment target water, the kind of the treatnent target water to be
delivered to one or nore system of the sem -perneabl e nenbrane treatnent
device X is switched based on a neasured value of the flow rate nmeasuring
means. 20. An opéeratioar netdod: fror sy swatreroprodueceng Systiemntwhereen in the
wat er produci ng system according to any of clains 15 to 19, based on a

pr edet er mianed yal ueh 0fic aAacciinul at ed-imenbraret pernrathe twprardd wter a
predeterm ned value of a treatnment time of one or nore system of the

sem - per meabkedaebs ane id eabaRNt pdemigel X mdher khad ofadien it Heat prent

target water to be delivered to the sem -perneabl e nenbrane treat nent

devi ce Xy s pswii-chedrhyinkhe chzeathent it arget swatier deld-yeky nfRaRsne
treatment device selected from the plurality of semi~permeable
membrane treatment devices serves as the semi-permeable
membrane treatment device X for subjecting two or more kinds
of treatment target water selected from the plurality of
different kinds of treatment target water to the semi-permeable
membrane treatment.
16. The water producing systemaccording to claim 15, wherein
the semi-permeable membrane treatment device X subjects only
one kind of treatment target water selected from the plurality
of different kinds of treatment target water to the
semi-permeable membrane treatment at one time.
17. The water producing system according to claim 15 or 16,
wherein the semi-permeable membrane tTreatment devigce ¥
communicates with a plurality of treatment target water
delivery means.
18. The water producing system according to any of claims 15
to 17, wherein one or more treatment target water delivery means
serves as a treatment target water deliverymeans for delivering
plural kinds of treatment target water to the semi-permeable
membrane treatment device X by switching the kind of the

treatment target water to be delivered by the treatment target
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water switching means.
19. An operaticn method for a water producing system, wherein
in the water producihg system according to any of claims 15 to
18 including a flow rate measuring means for measuring a flow
rate 0f one kind of treatment target water selected from the
plurality of different kinds of freaiment targetl water,

the kind of the treaitment target water fo be delivered
to one or more system of the semi-permeable membrane treatment
device X is switched based on a measured value cf the flow rate
measuring means.
20. An operationmethod for a water producing system, wherein
in the water producing system according to any of claims 15 to
19, based on a predetermined value of an accumulated membrane
permeate gquantilty or a predetermined value of a treatment time
of one or more system of the semi-permeable membrane treatment
device X, the kind of the treatment target water to be delivered
to the semi-permeable membrane treatment device X is switched

by the treatment target water delivery means.
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