SPECIFICATION TITLE OF THE INVENTION 5DESALINATION SYSTEM AND DESALINATION
METHOD TECHNICAL FIELD [0001] 10The present invention relates to a sea-water desalination
system for desalinating sea-water and sewage water and a sea-water desalination method.
BACKGROUND ART [0002] 15Recently, due to the global growth of population and the broad
industrial developments including emerging countries, the fresh-water-generation demands of the
drinking water and the industrial water in the desert areas or the like have become definite.

Formerly, there has been a desalination s&&ré@[%%%rgﬂ&vn in FIG. 5, as a 20system for desalinating
the sea-water and the sewage water. [0003] The production of the product water s101 (the

industrial water) utilizing the sewage;e(@iﬁgr Qfﬁéﬁmﬂ stem S100 is executed as following.
Incidentally, the salinity concentrationi- e'sewd Qi%{proximately 0.1%. 25The sewage
water is water-supplied to the MBR (Membrane Bioreactor) 101 by the pump p101, and the activated
sludge or the like of ttg?% olid co {S | rg;l%ﬁ e eris.re vegv? r?f BR 101, then the MBR
perme%ble water whi ﬁﬁ%ﬁjﬁ%ﬁaﬁg{iéq{ g%ﬁﬁ%ﬁ%%ﬁg g{,[t 9 -pressure RO
membrane (Reverse Osmosis Membrane) 102 by the pump p102. 30[0004]

TECHNICAL FIELD

[000T1]
10 The present invention relates to a sea-water desalination system for

desalinating sea-water and sewage water and a sea-water desalination method.

BACKGROUND ART
[0002]

15 Recently, due to the global growth of population and the broad industrial
developments including emerging countries, the fresh-water-generation demands of the
drinking water and the industrial water in the desert areas or the like have become
definite.

Formerly, there has been a desalination system S100 shown in FIG 5, as a

20  system for desalinating the sea-water and the sewage water.

[0003]

The production of the product water s101 (the industrial water) utilizing the
sewage water in the desalination system S100 is executed as following. Incidentally,
the salinity concentration of the sewage water is approximately 0.1%.

25 The sewage water is water-supplied to the MBR (Membrane Bioreactor) 101
by the pump pl01, and the activated sludge or the like of the solid contents in the
sewage water is removed by the MBR 101, then the MBR permeable water which has
permeated the MBR 101 is water-supplied to the low-pressure RO membrane (Reverse
Osmosis Membrane) 102 by the pump p102.

30 [0004]

Incidentally, the MBR permeable water which has permeated the MBR 101

has the salinity concentration of approximately 0.1% which is low, therefore, as the RO



membrane, the low-pressure RU membrane 102 which is an RU membrane (reverse osmosis
membrane) of the low-pressure of approximately 1 to 2 MPa (mega-pascal) is utilized. By
permeating the low-pressure RU membrane 102, almost a half of the concentrated-water s104
including the impurities of the salinity or the like is removed, and the MBR permeable water
water-supplied by the pump p102 is desalinated, then the industrial water of the remaining half of

product water s101 is I_:%roduced. [0005] To the contrarql, the concentrated-water s104 which includes
the impuritfB§BPRIhE RGP IHS iKe FERBYEH DY theMbiripie 88RO RIS IR A B2 and is

approximatahd4z insMakime afthe sewageviates canretraiedto the salityeensentiatian of
approximately 0.2%, is water-supplied from the low-pressure RO membrane 102 to the stirring-vessel
104. uf @%duction of the industrial water which is the product water s102 from 15 the

sea-water in the degalipatiensystam Rl issexecwied asddeliovwingingidentallynine salinity
concentration of the sea-water is 3 to 4% ag?%oximately. 0006] The sea-water water-supplied to

the UP mefBICEE A0S BY e P Bone S WaHEHis 5pIRa 18l iHEY stiiifglidsdr iy Slemoving
particles bytaetéPvmramiane.BR 13l Rvtherstiising-yessalldning W membrane fefipeation

sea-water which has permeated this UF membrane 103 and th(_a concentrated-water s104 which is
approximat@fy A THYbNAR 8f the saiyavattrtrrbitaEa o tesdieik water by the
aforementignggd Jow-pressure RU membrane 102 are stirred and water-supplied to the

intermediate-pressure RU membrane 105 by the pump p104, thereafter, 25[0007] .. The UF
membrane permeal®iEELREEr Wﬁi%?ﬁﬁ%%%é?ﬁﬁ?&f%’dstlr% viirletngrslse De3mautHes Kiinity

conceptratiog chBiny %, Roweaverdisaituted bythewonreaniratedwateiisid abthesalinity
concentration of 0.2%, accordingly, the intermediate-pressure RU membrane 105 of the RU

membrane{t8 aliinddis IDmiehiBi: ) Siapisrsidinatels™ s Bt e MterfAbtite-pressure

is utilized. concdairtiRimbeuiswatarasd3ohichihasdeeanpaiar-supplied kmghesstEingrvessel 104
to theintermedi te-prea;ure RU membrane 105 by the pump p104, by permeating the
intermediatBSeEife RePisbrne 185 airoximately 1/2 is removed as the brine water s105

including the impurities abthesalinityier ek angidheviemaining prRIRxImakEly b2fisaroduced as
the desalinated product water s102 (the industrial water). In other words, the industrial water of the
1

produ@ watdt §5%2 1 Butiseteay 15 0F (e §Bh WAL RIS AT SirAte %4 BriAeritkyage water in

volume. [0@@8}alinity concentration of the sea-water is 3 to 4% approximately.
[0006]
The sea-water is water-supplied to the UF membrane 103 by the pump pl103,
and water-supplied to the stirring-vessel 104, removing particles by the UF membrane
20 103. In the sturing-vessel 104, the UF membrane permeation sea-water which has
permeated this UF membrane 103 and the concentrated-water s104 which is
approximately 1/2 in volume of the sewage water concentrated from the sewage water
by the aforementioned low-pressure RO membrane 102 are stirred and water-supplied
to the intermediate-pressure RO membrane 105 by the pump p104, thereafter.
25  [0007]

The UF membrane permeation sea-water which has permeated the UF
membrane 103 has the salinity concentration of 3 to 4%, however, it is diluted by the
concentrated-water s104 of the salinity concentration of 0.2%, accordingly, the
intermediate-pressure RO membrane 105 of the RO membrane (reverse osmosis

30 membrane) of approximately 3 to 5 MPa of the intermediate-pressure is utilized.
Of the mixture water s103 which has been water-supplied from the

stirring-vessel 104 to the intermediate-pressure RO membrane 105 by the pump pl104,



To the contrary, the brine water s105 which has been concentrated in the approximately twice the
salinity concentration of the mixture water s103 including the 10 impurities of the salinity or the like
removed by the intermediate-pressure RU membrane 105, is removed from the intermediate-pressure
RU membrane 105. In other words, the brine water s105 is drained as 1/2 of the sea-water plus
approximately 1/4 of the sewage water in volume. Incidentally, the pressure energy of the brine water
s105 is recovered as the 15 rotational energy by the energy recovery device 106, and is utilized as the

power sour® PSHBEG RS (HeejBeHEdissBIREM FaNRfar T T ite i ediBrprasataky R( nifembrane 10
of a part of theoRiythenyalgrSHAR MNEh har B PaRseRH IRV BIRIRIOAP0R K, like, 2A$ another

conventional desalination system, there is a desalination system 20 S200 shown in FIG 6. The

desalinatio'¢yeHIS R RIGE dRat IR ity et dhsdl sratisrateroor efurersiwad 83her in the
desalinatiof,gysiem #4901 Gn& thShe StirinaRssel 22206 Gensiimes thaslesalination of the

sewage water and the desalination of the sea-water independently. 25[0010] In the desalination
systeri S20tPdHerdes wéte PIVilhe theRGHethE1Ea i eomEAtratith ¥ Abt RRBEELY R dBpply from
the sewage yyates (the concentrated-water s104 of the sewage water of FIG. 5) by the stirring-vessel
204, therefore, the high-pressure RU membrane 205 which has the salinity concentration as 30 high
as approxirﬂ%’@ﬁﬂ/ 3 to 4% and the high-pressure of approximately 6 to 8 MPa is utilized. The other

configuration is similarte thengesalimation:sysier 8100 ofifile s decrrdingbrithegampanents of the
desalination system S100 are shown with references in the two-hundred range and the in-depth

description&BF& MY 6 ¢ H1eritHB BeeIraton Y stetheptidutne sshals abidpsrheates the
low-pressusigphriidsmamieanel 20 and igdegalinaias and $henindhstnial natepwhich ithe product

water s201 of approximately a half of the sewage water can be acquired. To the contrary, the

sea-water afssliive Higrmsressiiperls tmmrditerssaig RAsemhses | Snd e dshinking water

which is the,predust water €302 of & J42iamedntof theser-watereanhe @E(?#BE@Q@@J hesconventional
desalination system 5100 ([Se,e FIG. 5) has following advantages, compared to the desalination system

5200 (See‘ltfl _Céji_wage water in volume.
Incidentally, the pressure energy of the brine water s105 is recovered as the

15  rotational energy by the energy recovery device 106, and is utilized as the power
source (energy source) of the pressure-transfer to the intermediate-pressure RO
membrane 10 of a part of the mixture water s103 which has by-passed the pump p104.
[0009]

As another conventional desalination system, there is a desalination system

20 5200 shown in FIG. 6.

The desalination system S200 doesn’t supply the concentrated-water s104 of
the sewage water in the desalination system S100 of FIG. 5 to the stirring-vessel 204,
and constitutes the desalination of the sewage water and the desalination of the
sea-water independently.

25  [0010]

In the desalination system S200, the sea-water with the high the salinity
concentration is not diluted by the supply from the sewage water (the
concentrated-water s104 of the sewage water of FIG. 5) by the stirring-vessel 204,
therefore, the high-pressure RO membrane 205 which has the salinity concentration as

30  high as approximately 3 to 4% and the high-pressure of approximately 6 to 8 MPa is
utilized.

The other configuration is similar to the desalination system S100 of FIG. 5,



[0012] Firstly, in the desalination system S100 of FIG. 5, the drainage (the concentrated-water
s104) removed in the process for fresh-water-generating the 15 product water s101 from the sewage
water is utilized in the process for fresh-water-generating the product water s102 from the sea-water,
therefore, there are advantages to be capable of increasing the production amount of the product
water from the sea-water. More specifically, in the case not to utilize the drainage (the 20

concentrated-water s104) from the sewage water, regarding the product water from the sea-water, it is
possible todRERERRS K IRoFERRRISHA WatkiForigra BriiRitt Water s PO hrpushoaghuith

water-increasgdeimeneiRppieximatelt/ 2-af dhe sanaaavnatesiihpiaceqftbe approximately 1/2 of
the sea-water in_volume. [0013] 25Secondly, regarding the sea-water (the salinity concentration 3 to

4% approx[rqpit@ly), the concentrated-water s104 (the salinity concentration 0.2% approximately) in the

low-pressure RO mgnmranaikzioh tyersevwage walekis:addedetherafoes e raa-yyalards diluted and
the salinity concentration is decreased. Therefore, in the case not to utilize the drainage (the

concentratSPWATEIE At Yo mPthe dsialiitesh anddPerinitiiHabraaiany ReR dteibiiRg ras required

because thg.geawateshasthehighethessalinitycapcapirationyfiewexerndugdeithe dilutign by the
concentrated-water s104, the intermediate-pressure RO membrane 105 is sufficient, and the power of

the pump FIBE#EanBE dERrYALEd PEBR R dhS aEesSith Wighusradstie RS mBfhbfane. [0014]

Incidentallyiden caamprrisantwithithenpesmeation-pressy e sddbedatey nediatesnressyie R Ysmembrane
of approximately 3 to 5 MPa, the permeation pressure of the high-pressure RU membrane is

approximaf8fy 6408 Risa BrdSAYSitkr to permeate the high-pressure RU membrane, the larger

powerenergy) tharthesintesmreiateiprassiienR s emISane (Seequigds) halngidenially, there is
Patent Lite@éure 1 as a prior art reference in respect of theq[])resent invention. PRIOR ART
A 1

REFERENEEBRER: £ RbfsigBimieriHe O Pwsies A
[0012]

Firstly, in the desalination system S100 of FIG. 35, the drainage (the
concentrated-water s104) removed in the process for fresh-water-generating the

15  product water sl0l from the sewage water is utilized in the process for
fresh-water-generating the product water s102 from the sea-water, therefore, there are
advantages to be capable of increasing the production amount of the product water
from the sea-water.

More specifically, in the case not to wutilize the drainage (the

20 concentrated-water s104) from the sewage water, regarding the product water from the
sea-water, it is possible to water-intake more industrial water of the product water s102
as much as the water-increased volume of approximately 1/2 of the sewage water, in
place of the approximately 1/2 of the sea-water in volume.

[0613]

25 Secondly, regarding the sea-water (the salinity concentration 3 to 4%
approximately), the concentrated-water s104 (the salinity concentration 0.2%
approximately) in the low-pressure RO membrane 102 of the sewage water is added,
therefore, the sea-water is diluted and the salinity concentration is decreased. Therefore,
in the case not to utilize the drainage (the concentrated-water s104) from the sewage

30  water, the high-pressure RO membrane was required because the sea-water has the
high the salinity concentration, however, due to the dilution by the concentrated-water

5104, the mtermediate-pressure RO membrane 105 is sufficient, and the power of the



SUMMARY OF THE INVENTION PROBLEMS TO BE SOLVED BY THE INVENTION [0016]
Incidentally, the conventional desalination system 5100 shown in FIG. 5 has 20following problems.
Firstly, there is generally a large demand of the drinking water, however, it is impossible to produce the
drinking water from the sea-water, in order to mix a part of the sewage water (the concentrated-water
s104) in the process for desalinating the sea-water. Secondly, though the supply amount of the
sea-water is normally large 25 compared to the supply amount of the sewage water in many cases, in
the case thairirerdUpphndmdencesahecsemartdr bt ahehefegh radareR(Sawagsanater in the
process forglgsalinating the sea-water, decreases. [0017] More specifically, in the case that the supply
amount of Ehe seéa-water is large, 30 even if a part of the sewage water is added to the process for
desalinating the sefasiiisieielihe rslativenmmoinm tortie sdewaemsainall, presatsre the alinity

concentratiq. et deereasersg Muslhand theprisHaRafactofhamermeation pigspure to the

RO membrane (corresponding to the intermediate-pressure RO membrane 105 of FIG. 5) for
desaliffatingjcdeteealss. IngharrsstirctRE potielreasdrgprredusativebfac B iyiae goitingoasepermeation
pressure ofghg AR MeMbraNg: ArecsRsatolmrdriion, R Walelneieess &lleelolie product water
s102 also decreases. 5[0018 Thirdly, the energy recovery device 106 shows the higher efficiency
in the highpfeattaicadessHEWEY Erc et Riteifftediate-pressure RO membrane 105 is utilized,

the energy recovery,daviggii0feannobhepnaratad n the highisffigieney-zonenThepeforss itis difficult
to acquire the high energy recovery ratio. 10[0019] Fourthly, it is hard to mention that the

maintainabfityPrs ferRforaisiei@ince the different reverse osmosis membranes of the low-pressure RO
membpgane 102 and the intermediate-pressure RO membrane 105 are utilized. An object of the present
invention is, in respect of the aforementioned actual 15 condition, to provide a sea-water desalination
system and a sea-water desalination rﬂ%fﬁ%Wdﬁ%@%@Q@e to produce the drinking water from
the sea-water and also to water-increase thgigdystagkuater with inexpensive fresh-water-generation

costs
[0015]

[Patent Literature 1] JP 4481345 A

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0016]
Incidentally, the conventional desalination system S100 shown in FIG 3 has
20  following problems.

Firstly, there is generally a large demand of the drinking water, however, it is
impossible to produce the drinking water from the sea-water, in order to mix a part of
the sewage water (the concentrated-water s104) in the process for desalinating the
sea-water. Secondly, though the supply amount of the sea-water is normally large

25  compared to the supply amount of the sewage water in many cases, in the case that the
supply amount of the sea-water is large, the effect to add the sewage water in the
process for desalinating the sea-water, decreases.

[0017]

More specifically, in the case that the supply amount of the sea-water is large,

30  even if a part of the sewage water 1s added to the process for desalinating the sea-water,
the relative amount to the sea-water is small, therefore, the salinity concentration

doesn’t decrease so much, and the reduction effect of the permeation pressure to the



MEANS FOR SOLVING THE PROBLEM 20[0020] In order to achieve the aforementioned
purpose, a sea-water desalination system according to Claim 1 is a sea-water desalination system for
acquiring the industrial water and the drinking water from the sea-water and the sewage water,
comprising: a purification apparatus for removing activated sludge by permeating the 25 sewage water
and purifying; a first RO membrane for permeating the permeable water which permeated the
purification %%paratus and includiwnd removing salinity thereof in first concentrated-water and also

generating theHsdRINEE Warss oW EnthedREreedettoRifts war e B immranse oW atef 16y permeating
the sea-waigri sReANcR(2 magmblane for permaating Fealed walrrywhichasimested e UF 30

membrane and including and removing salinity of the treated water in second concentrated-water and
also generafiiténKisgPrransrtiasatisnt) e phrku & o rasmbry thlegeaind-cbheddiiare diwater

removed by the-secend REMembiansabtihefirshcancantiatedswater removed by the first RO
membrane being sent thereto; and a third RO membrane for permeating mixture fluid stirred by the

stirring’SapﬁQr{H , and including and removing salinity thereof in third concentrated-water and also

generating the indusirialyvaigrepASeavRigy desalinaienmeibadaaeardingsie Glaimmoiga method to

realize a sea-water desalination system according to Claim 1. [0021] A sea-water desalination
system acdBRHRECES EaiAtes i e eaivatescdBsaiMatBri& SR Yor adbdinmgthensd L&l water and

the drinkingwyater, fremanthiey kocsearyvatel-andshaspwegeualril GOMPHSRGARYWHicalipn apparatus
for removir]g?activated slud@gég by permeating the sewage water and purifying; a UF membrane for

removing pEtftaEEsnithe BEiEwate rEYTS R Bl cHrEydacRNtEr-atfrst RO membrane for permeating
treated watenydyich permeated the UF membrane and including and removing salinity of the treated
water in first concentrated-water and also generatin%%w the drinking water; a stirring apparatus for

stirring the first corlcBHtFaYed-iaterddmBraHBY Heé FisROARMBIENE dnitakltreined Water which

permeateddie pufification appRaAtutheing seot theretrRrbd @ SeaInd-RE:- membran: fal.permeating
the mixture fluid stirred by the stirring apparatus, and including and removing salinity thereof in second

concentratdUSHATFATATERSY G EHArERA TS ihdLERAFNZREr. 20A sea-water desalination method

according to ClaimAhis s dnebiqr:tpteahzend-sernvalen desrlinaiansSysrmastarding e Claim 3.
EFFECT OF THE INVENTION [0022] L o
15 condition, to provide a sea-water desalination system and a sea-water desalination
method which are possible to produce the drinking water from the sea-water and also

to water-increase the industrial water with inexpensive fresh-water-generation costs.

MEANS FOR SOLVING THE PROBLEM
20 [0020]

In order to achieve the aforementioned purpose, a sea-water desalination
system according to Claim 1 is a sea-water desalination system for acquiring the
industrial water and the drinking water from the sea-water and the sewage water,
comprising: a purification apparatus for removing activated sludge by permeating the

25  sewage water and purifying; a first RO membrane for permeating the permeable water
which permeated the purification apparatus and including and removing salinity
thereof in first concentrated-water and also generating the industrial water; a UF
membrane for removing particles in the sea-water by permeating the sea-water; a
second RO membrane for permeating treated water which permeated the UF

30  membrane and including and removing salinity of the treated water in second
concentrated-water and also generating drinking water; a stirring apparatus for stirring

the second concenfrated-water removed by the second RO membrane and the first



25The sea-water desalination system and the sea-water desalination method of the present invention
can realize the sea-water desalination system and the sea-water desalination method which are
capable of producing the drinking water from the sea-water and also to water-increase the industrial
water with inexpensive fresh-water-generation costs. 30 BRIEF DESCRIPTION OF THE DRAWINGS
[0023] FIG. 1 is a conceptual configuration diagram of the desalination system of the
embodiment 1 with reference to the present invention; FIG. 2 is a conceptual configuration

diagram sHOWASHTREGEETNETRNY YDt RRBEIIewe L omaes herdsnseptuiebnfiguration
diagram shewing-the:siesalipation system-eLihe varatiamly by tEtl:Gstﬂljﬁsg GRGgRIakgenfiguration

diagram showing the desalination system of the variation 2; FIG. 5'is a conceptual
configuratiéit abA SN a8 ek Siienbin Gid<ancatbrtsgstaisT and also Smeads a
conceptuakgenfiguration fiagram showing the other conventional desalination system. MODES FOR
CARRYING OUT THE INVENTION 15[0024] Hereinafter, the embodiments of the present
invention are describ¥d Wik rérsBHEE s hehrtherregdiRgiingiaim 5 is a method to realize a

sea-water desalination system according to Claim 1.
[0021]
A sea-water desalination system according to Claim 3 is a sea-water
desalmation system for acquiring the industrial water and the drinking water from the
10 sea-water and the sewage water, comprising: a purification apparatus for removing
activated sludge by permeating the sewage water and purifying; a UF membrane for
removing particles in the sea-water by permeating the sea-water; a first RO membrane
for permeating treated water which permeated the UF membrane and including and
removing salinity of the treated water in first concentrated-water and also generating
15 the drinking water; a stirring apparatus for stirring the first concentrated-water
removed by the first RO membrane and the treated water which permeated the
purification apparatus being sent thereto; and a second RO membrane for permeating
the mixture fluid stirred by the stirring apparatus, and including and removing salinity
thereof in second concentrated-water and also generating the industrial water.
20 A sea-water desalination method according to Claim 7 is a method to realize a

sea-water desalination system according to Claim 3.

EFFECT OF THE INVENTION
[0022]

25 The sea-water desalination system and the sea-water desalination method of
the present invention can realize the sea-water desalination system and the sea-water
desalination method which are capable of producing the drinking water from the
sea-water and also to water-increase the industrial water with inexpensive
fresh-water-generation costs.

30

BRIEF DESCRIPTION OF THE DRAWINGS
[0023]



"Embodiment 1" FIG. 1 is a conceptual configuration diagram of the desalination system of the
20embodiment 1 with reference to the present invention. The desalination system S of the
embodiment 1 comprises an MBR (Membrane Bioreactor) 1 for removing the activated sludge or the
like from the sewage water and purifying, and a low-pressure RO membrane (Reverse Osmosis
Membrane) 2 for removing the impurities of the salinity, ions or the like included in 25the sewage water
and desalinating, in order to produce the industrial water sl from the sewage water. [0025] The

MBR 1 performs thidlSofidslit;efneusarhaon’ sapmbionslir ae tiidadsiidige brmesice (ol contents,

bacteria ordhe likg)dremihg %@g@e\@@@g,@ggﬂl&m@%&*@ The RO membrane (reverse osmosis
membrane) is a semipermeable membrane to pass water, however, hardly to pass low molecular

substances of the $afihityibf HEREEHEBHETHETRIRBTEESHIYRE He FisraRaton Wi pressure
RO membgang. fanremadagthe salinity or the like by the permeation pressure approximately 1 to 2
MPa (mega-pascal) which is Felatively low, since the salinity concentration of the sewage water is
0.1% épproximatelé,lgvﬁiéﬁ ISRIRENOB2 SPBREYIREAN Siazire deasintmthsndsyateniisicoisisises a UF
membranedti}eafiltiation Membrane) 3 for removing the particles included in the sea-water, and a
high-pressure RU membrane 4 for removing the salinity included in the sea-water and the impurities of
the ions or the like Bd HésaIfvaGRRIH S?agﬂ%%é@@% arriKing WatdrsebbRNRS$ah-water.
10The UF prembrang;d4trafiltration membrane) 3 performs the screening of the molecule levels

depending on the pore size of the membrane and the molecule size of the to-be-excluded substances
in the sea-water, ahlfferhdde? HRSEREEneeafighIeH M elideseebivEe The KINPéEtire RU

memlp@aned@sjg@mgﬁ-ﬁ@%%(ﬁu membrane for

FIG. 6 is a conceptual configuration diagram showing the other conventional

desalination system.

MODES FOR CARRYING OUT THE INVENTION
15 0024}
Hereinafter, the embodiments of the present invention are described with
reference to the attached drawings.
<<Embodiment 1>>
FIG. 1 1s a conceptual configuration diagram of the desalination system of the
20  embodiment 1 with reference to the present invention.
The desalination system S of the embodiment ! comprises an MBR
(Membrane Bioreactor) 1 for removing the activated sludge or the like from the
sewage water and purifying, and a low-pressure RO membrane (Reverse Osmosis
Membrane) 2 for removing the impurities of the salinity, tons or the like included in
256  the sewage water and desalinating, in order to produce the industrial water st from the
sewage water.
[0025]
The MBR 1 performs the solid-liquid separation, removes the activated sludge
or the like (solid contents, bacteria or the like) from the sewage water, and purifies.
30 The RO membrane (reverse osmosis membrane) is a semipermeable
membrane to pass water, however, hardly to pass low molecular substances of the

salinity or the like and ions. The low-pressure RO membrane 2 is a low-pressure RO



15 removing the salinity or the like by the relatively high permeation pressure of approximately 6 to 8
MPa (mega-pascal), since the salinity concentration of the sea-water is 3 to 4% approximately. [0027]
Furthermore, in order to produce the industrial water s3 from the sea-water, in 20 addition to the
aforementioned UF membrane 3 and the high-pressure RU membrane 4, the desalination system S
comprises a stirring-vessel 5 for stirring the sea-water concentrated-water s7 including the salinity and

the impurities of ions or the like removed from the high-pressure RU membrane 4 and the sewage
water concBAtFAfeHEwAREr SBNAWREItgheadiinityandhthellfpdritidhcoreriacstiife KESSYS removed

from the loyspresseIRY membianeRe3ngAdIDN-RIRESKredRHvnemMbrane, b.fonsemayiRg the salinity
and the impurities of ions_or the like included in the mixture fluid from the stirring-vessel 5 and

desalinatint [OUBH PR AR HAPERU Hehib ARRECE Batinatushit 1fixture fluid of the 30
sea-water pgmggntrated-water s7 of the salinity concentration (approximately 6 to 8% salinity
concentration) which is almost twice of the sea-water and the sewage water concentrated-water s6 of

the safinity concentrSfBH TPBrotihafAE B BalifiiE Bont e FERRSHS WhichUs alMeEPiiige of the

sewage watelrafiikigianighnessy e BUmerbrne fonRmevirthe salinityar-thedikeay the
relatively high permeation pressure, approximately 6 to 8 MPa (mega-pascal) thereby. Incidentally, the

sea-water BdHEBIRIEISH AR RS SaffficFRITeRA IR SATBI Y BB 1S (i B hich is 5

almost twice@fttheisganivaiebisidiluiad by adding theisewagawalencotantaedvaianso
(approximately 0.2% salinity concentration) and the salinity concentration is decreased. [0029]
Subsequertii <5dEEs ol #BdHS ST YEherating the industrial water sl 10 from the sewage water

in therdesalination systenn adsBleseripaehfiltratidhe sawage YRRk isHaite suppigttethe MBR 1 by
the pump pl and permeates the MBR 1, and the ac%ﬁ/ ted sludge flocks, bacteria and the like are
removed frof TRE S VAL DR SR PErHaBie é‘?&f@%@%f%%@\mfé@%téﬁzs\lﬂfeh has

permeateditre MBR: Icissvatarbstippliethtehtheclowne seidreeRidvinembrans zhckd Wiithe.pump p2, and
the sewage water coréc ntrated-water s6 including the impurities of the salinity, ions or the like is

removed alfd gé%clfﬁ t&d by permeating the low-pressure RU membrane 2, then the industrial waters!
is produced. [00307 i thesingristiat watehsimbhile: approximaielyrdéuef tRe) sewagean@tes can be

15 removing the salinity or the like by the relatively high permeation pressure of
approximately 6 to 8 MPa (mega-pascal), since the salinity concentration of the
sea-water 1s 3 to 4% approximately.

[0027}
Furthermore, in order to produce the industrial water s3 from the sea-water, in

20 addition to the aforementioned UF membrane 3 and the high-pressure RO membrane 4,
the desalination system S comprises a stirring-vessel 5 for stirring the sea-water
concentrated-water 87 including the salinity and the impurities of ions or the like
removed from the high-pressure RO membrane 4 and the sewage water
concentrated-water s6 including the salinity and the impurities of ions or the like

25 removed from the low-pressure RO membrane 2, and a high-pressure RO membrane 6
for removing the salinity and the impurities of ions or the like included in the mixture
fluid from the stirring-vessel 5 and desalinating.

[0028]
The high-pressure RO membrane 6 desalinates the mixture fluid of the

30  sea-water concentrated-water s7 of the salinity concentration (approximately 6 to 8%
salinity concentration) which is almost twice of the sea-water and the sewage water

concentrated-water s6 of the salinity concentration (approximately 0.2% salinity



20 acquired, the remainder of the sewage water, that is to say, approximately 1/2 of the sewage water
is removed as the sewage water concentrated-water s6 including the impurities of the salinity, ions or
the like. The sewage water concentrated-water s6 which includes the impurities of the salinity,
ions or the like removed by the low-pressure RU membrane 2 and is 25 concentrated to the salinity
concentration of 0.2% approximately, is water-supplied from the low-pressure RU membrane 2 to the
stirring-vessel 5. [0031 ~Subsequently, a process for fresh-water-generating the drinking water
s2 and the §RBERHHANNBSFESIhiRINaRE s DI diiet WaRSS TrafeT.thedsisaaviaglrire thergddesalination

system 5, ig,d@seiiRedor remdBSERMAIRIIHS WAtRISHRPIISH iRthel iR dnembrane 2.0u the pump p3,

~and the particles in the sea-water are removed by permeating the UF membrane 3. Thereafter, the UF
membranelpBetiHEattR S HnAEIr S5 MR deashrarsctheprigioleh oty hbgestreaiiesmoved by

the UF memiane Acls waterssunnlieddantie DighprassnrsREbremilanesi Ly he AR p4. In the

UF membrane permeation sea-water s5b which has permeated the UF membrane 3, by permeating
the 5 High-pHagstird Res membiine séaaliFest dhalidieindied aldine sths-waesresncepiyated-water

s7 includinghe-inpettiesgf H@e@gmw%%zom@% likei R dhcLRmPAIBINgMalf de.piadriced as the
desalinated drinking water s2. [0032] To the contrary, the sea-water concentrated-water s7 of the
salinity 10 EBRBIREG8r HiE 789k approximately of approximately 1/2 in volume of the sea-water
removed bygi high-pressure RO membrane 4 is stirred and diluted in the stirring-vessel 5 with the

sewage water concentrated-water s6 (the salinity concentration 0.2% approximately) of approximately
1/2 in volume of the SSRAFE Natdr PEFBVe by e 10Ripresaeit RO thie BraKED Yaier the salinity

concaptratiopRtHSanpIoXimaten GioRY% feerersesdnereby.{0983],  The mixture fluid with

decreased the salinity concentrations of the sea-water concentrated-water s7 and the sewage water
concentrated-water! 86 WA Yai5plisd 8t HhgHgrdastie MBéntirdhe swByRHR!paRdp ps. 20INn

the mixture,Huickabthensenage waigh corceatkaied-WaleleSeiand acteria and the like are
removed from the sewage water. The MBR permeable water s5a of the sewage water
which has permeated the MBR 1 is water-supplied to the low-pressure RO membrane 2
15 by the pump p2, and the sewage water concentrated-water s6 including the impurities
of the salinity, ions or the like is removed and desalinated by permeating the
low-pressure RO membrane 2, then the industrial water s is produced.
[0030]
In the industrial water sl, while approximately 1/2 of the sewage water can be
20  acquired, the remainder of the sewage water, that is to say, approximately 1/2 of the
sewage water is removed as the sewage water concentrated-water s6 including the
impurities of the salinity, ions or the like.
The sewage water concentrated-water s6 which includes the impurities of the
salinity, ions or the like removed by the low-pressure RO membrane 2 and is
25 concenfrated to the salinity concentration of 0.2% approximately, is water-supplied
from the low-pressure RO membrane 2 to the stirring-vessel 3.
[0031]
Subsequently, a process for fresh-water-generating the drinking water s2 and
the industrial water s3 which are the product waters from the sea-water in the
30  desalination system S, is described.
The sea-water is water-supplied to the UF membrane 3 by the pump p3, and

the particles i the sea-water are removed by permeating the UF membrane 3.
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sea-water concentrated-water s7 from the stirring-vessel 5, by permeating the high-pressure RO
membrane 6, almost a half is removed as the brine water s9 including the impurities of the salinity,
ions or the like, and the remaining half is produced as the desalinated industrial water s3. 25[0034]
The desalination system S of the embodiment 1 gives the following effects. 1. The sewage water is not
mixed in the route for desalinating the sea-water, and the drinking water s2 with a large demand can
be produced therebyg{gOSS] 302. The sewage water concentrated-water s6 of the brine water
removed in{iEsatsEetis S hmeiabEicatoieting seiwgsivare Oithe ded tigiclie Raritiss

concentratgg-waiar $%6f the-Rringwatar ssmayvedin themasess, ofdhe.Aesalipation @f the sea-water,

and the industrial water s3 is produced, accordingly, the fresh-water-generation amount of the

industrial Wagbrigethe etk teadaatich RysismpaiearPbe Acieaddd. Toodspne pemmsaigBmple, in the
desalinatiog.gysien $sf thaiembedimenhdathe spwage huaighef the apoph {Malline.2) and the

sea-water of the amount 2 (volume 2) are supposed to be desalinated. The industrial water sl of
the anfountiERareaiscqbired By Pefn e dtint iRSloR-gidi€sdte ROVBFaribe, For#é sewage

water of the ameuat- T the cantiansdhe. dinkndayvalens 20t ihe, amountdcanbenaragduced, by
permeating the 10 high-pressure RO membrane 4, from the sea-water of the amount 2. Furthermore,

by stirring f&:s@n At Eareentrstad traderadingrthé akiBentadethoved by the high-pressure RO
membrane;doang the sewage water concentrated-water s6 of the amount | removed by the
low-pressure RO membrane 2 and permeating the high-pressure RO membrane 6, the industrial water

s3 of the amount 118 18faffktakerihe seanyalefeSATFIFEeYaatidn §Ystdf SbniRe
embodimepbhctha-Ainking walers2 abthe.amarrt brngdhsirdusirialwatersihims efthg.amount 2

can be acquired, from the sewage water of the amount 2 and the sea-water of the amount 2. [0037]

20In the caSa tHAFTHERENFAGRY AR ISP RE SHIBURD 2 ebiRE S ddswbiar bifdediiuted m the

stirring-vessel 5 with the sewage water concentrated-water s6 (the salimity
concentration 0.2% approximately) of approximately 1/2 in volume of the sewage
water removed by the low-pressure RO membrane 2, and the salinity concentration of

16 approximately 6 to 8% decreases thereby.

[0033] _

The mixture fluid with decreased the salinity concentrations of the sea-water
concentrated-water s7 and the sewage water concentrated-water s6 is water-supplied to
the high-pressure RO membrane 6 by the pump p5.

20 In the mixture fluid of the sewage water concentrated-water s6 and the
sca-water concentrated-water s7 from the stirring-vessel 5, by permeating the
high-pressure RO membrane 6, almost a half is removed as the brine water s9
including the impurities of the salinity, tons or the like, and the remaining half is
produced as the desalinated industrial water §3.

25  [0034]

The desalination system S of the embodiment 1 gives the following effects.

1. The sewage water is not mixed in the route for desalinating the sea-water, and the
drinking water s2 with a large demand can be produced thereby.
[0035]

30 2. The sewage water concentrated-water s6 of the brine water removed in the process

of the desalination of the sewage water is added to the sea-water concentrated-water §7

of the brine water removed in the process of the desalination of the sea~-water, and the

11



amount 2 in the identical condition are desalinated by the desalination system S100 of the
conventional example 1 shown in FIG. 5, it is as following. As shown in FIG. 5, the sewage water
of the amount 2 is desalinated by the low-pressure RO membrane 102, and the industrial water (the
product water slO ) of 25 the amount 1 is produced. Moreover, the concentrated-water s104 of the
sewage water of the amount 1 is added to the sea-water of the amount 2 in the stirring-vessel 104,
therefore, by permeating the intermediate-pressure RO membrane 105, the sea-water of the amount 2
and the indiistsélsbaretertié provrsbioghtepTdmebt the Srbunerssheyatiohthaedtcentrated-water

5104 of the, SeWRee WAl PP AMeHIL AR PQANCed 30 Jherelore,in the desalination system

S100 of the conventional example 1, the product water s101 of the amount 1 and the product water
5102 of thd @blint 1.5 are totalized, and the industrial water of the amount 2.5 can be acquired.

[0038] Accorokfﬂ&gIxx&sag%e,aﬂpa]&h&egﬁﬁﬁléwerg[%x%@ref%f thessakedimeniland dbe

desalination system 5100 of the conventional example 1, the desalination system S of the embodiment
1 can AcquiralehoveldrirkiAg W Atey OPthe Bnibt ko Samidts mame smathedesdimstish&gstem S100
of FIG. 5, aqlythedndystral waterof the amount 2.5 can be acquired, however, the desalination
system S of the embodiment 1 has advantages to be capable of acquiring the drinking water of the
amount 1 in additiohfoit&sHérl strse el dhenanewduhtcan [0 39TEBRle B0 PEFRRENE dh'e to

desalinate {hg-sewage WalelAfihe AMeHM 2ardfhe.seawvatenohile amour) @dn theidentical

condition, by the desalination system S200 shown in FIG. 6 of the conventional example 2,itis as
following. the drgkirgyaidahatér 6f ths arierit 2 s eesdinarsadbgsserie g astnewitessure RO

membrane?02 asshawrdnilEneR thendndusttialwatenfthe Lapraduet wWatgts204) of the amount

1 can be acquired. To the contrary, the sea-water of the amount 2 is desalinated by permeating the
high-pressSféit® Menfsraiaios caseniacdiriFy Watef (Hhe progust wattizpos) évthdamount 1

can be acouizged,{Q04€] Tberslars.dfthe srsento lilize the SewBgewRIRo) the ameyni,2 and the
20sea-water of the amount 2, comparing the desalination system S of the embodiment 1
amount 1 removed by the [ow-pressure RO meémbrane 2 and permeating the
high-pressure RO membrané 6, the industrial water s3 of the amount 1 is

15 Waterdntaken.

As a result, in the desalination system S of the embodiment 1, the drinking
water s2 of the amount 1 and the industrial water s1, s3 of the amount 2 can be
acquired, from the sewage water of the amount 2 and the sea-water of the amount 2.
[0037]

20 In the case that the sewage water of the amount 2 and the sea-water of the
amount 2 in the identical condition are desalinated by the desalination system S100 of
the conventional example 1 shown in FIG. §, it is as following.

As shown in FIG. 5, the sewage water of the amount 2 is desalinated by the
low-pressure RO membrane 102, and the industrial water (the product water s101) of

25  the amount 1 is produced. Moreover, the concentrated-water s104 of the sewage water
of the amount 1 1s added to the sea~water of the amount 2 in the stirring-vessel 104,
therefore, by permeating the intermediate-pressure RO membrane 103, the sea-water of
the amount 2 and the industrial water (the product water s102) of the amount 1.5 of 1/2
of the concentrated-water s104 of the sewage water of the amount 1 are produced.

30 Therefore, in the desalination system S100 of the conventional example I, the
product water s101 of the amount 1 and the product water s102 of the amount 1.5 are

totalized, and the industrial water of the amount 2.5 can be acquired.
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and the desalination system 5200 of the conventional example 2, the desalination system S of the
embodiment 1 can acquire more industrial water of the amount I. [0041] 3. The desalination system S
(See FIG. 1) can flexibly correspond to the variation of 25 the demand of the industrial water, for
example, by interrupting or adjusting the utilization of the sewage water concentrated-water s.
Therefore, it is possible to produce the industrial water, as required, and to correspond to the demand
variation of the industrial water. [0042] 304. In the desalination system S, the sea-water
concentraté¥Wdter s7 of the salinity concentration of 6 to 8% approximately is diluted in the

stirring-vessel 5 by {he, Sewage Walst saneRtalednRie 56 ah esalipibharpcaRlationef 0.2%
approximately, accordingly, the salinity concentration decreases. Therefore, it is possible to utilize the

high-pressiite R knatsbrariécsior the eahe ¢pecasamd tighpledsilie R linalisraymemis the
down-streagp gide phRERER AL EQREEMRIeA-WRIG 4 dPOAH oINEHohS! e salinity,

concentration is, the higher-pressure RO membrane is required to be utilized, accordingly, the higher

the salfinity Bofieeleaaligiios, tHeHRePDrisEiire ponaTtBe irce sy ik gutet off hsrefapenirithe case of
the sea-walgh concriiiated-pARK S/ hihasaliniy PRceRiRtonof £0 8% RRRIGXIMalaly, the

super-high-pressure RO membrane is required to be utilized, and the power source to 10 output the
super-highdgheestes 9 req el hehasusir izt deskinmneies st Snepthd Enmdediamis |, the

sea-water gangeRtiad:waterskofihg.sadinity concentration of 6 to 8% approximately is diluted by
the sewage water concentrated-water s6 of the salinity concentration of 0.2% approximately, therefore,

the high-prg&iﬂ']e RO membrane can be utilized and it becomes possible to reduce the power.

15[0044] 5. Furthegngientheihigh-pressiie-REhmembrans.d. .46 hesamshme thargfore, itis easy
for the maintenance and the maintainability is favorable. Accordingly, the advantages for the

maintenané&mMatagentitntErHE ddadhsaasnisysemisiane Brdhe fosunpocershpodivient 2>>

shown in FIG. 6 of the conventional example 2, it 1s as following.
The sewage water of the amount 2 is desalinated by permeating the
low-pressure RO membrane 202 as shown in FIG 6, and the industrial water (the
15  product water s201) of the amount 1 can be acquired. To the contrary, the sea-water of
the amount 2 is desalinated by permeating the high-pressure RO membrane 2035, and
the drinking water (the product water s202) of the amount 1 can be acquired.
[0040]
Therefore, in the case to utilize the sewage water of the amount 2 and the
20 sea-water of the amount 2, comparing the desalination system S of the embodiment 1
and the desalination system S200 of the conventional example 2, the desalination
system S of the embodiment 1 can acquire more industrial water of the amount 1.
[0041]
3. The desalination system S (See FIG 1) can flexibly correspond to the variation of
256  the demand of the industrial water, for example, by interrupting or adjusting the
utilization of the sewage water concentrated-water s6. Therefore, it is possible to
produce the industrial water, as required, and to correspond to the demand variation of
the industrial water.
[0042]
30 4. In the desalination system S, the sea-water concentrated-water s7 of the salinity
concentration of 6 to 8% approximately is diluted in the stirring-vessel 5 by the sewage

water concentrated-water s6 of the salinity concentration of 0.2% approximately,
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FIG. 2 is a conceptual configuration diagram showing the desalination system of the embodiment 2;
The desalination system 2S of the embodiment 2 has a configuration to omit (without installing) the
low-pressure RO membrane 2 of the desalination system S of 25 the embodiment I. The other
configuration is the configuration which is similar to the desalination system S of the embodiment 1,
therefore, the identical components are shown with identical references, and the in-depth description is
omitted. [0046] In the desalination system 2S, the sewage water is water-supplied to the MBR 30 1 by
the pump plesatipeimdhees ind MBRedna#eptheeatavated sitigee flddkdssibleria anlizthiddike are

removed MmHhesenage AT Hheealen. DEMRE R MEIhIs WAIRL2 R WG AR pymeated the

MBR 1 is water-supplied to the stirring-vessel 5. In the stirring-vessel 5, the UF membrane 3 is
permeatediaribealen thersez-sidear cbp centratet onatertsicanitaie MBR permeable water s22 removed
by the high[@(5§§fure RU membrane 4 are stirred and water-supplied to the high-pressure RO
membrane 6 by the pump p5, thereafter. 5[0047] Here, the sea-water concentrated-water s7 of
the saffnity concenttationgbrapisreximarely B eo 89608 ke ishadpirgthe MBRebragalle water 522

of the sa"n}%ﬁ%&%tr@@O&f?fz@@,p%mﬁ%yy?-@1{’@ indhe srEingrkgaselonand de,sainity.
concentration is decreased. 10The mixture fluid of the sea-water concentrated-water s7 and the MBR
permeable Wighter B proesgrizcnsy tiie s s bpraibycpemibativythethibh-pressiee RU

membrane 8,2 gl isremeved & B RingwalehsadiRcHdinghs igﬂﬂ%ﬂ@%ﬂ%@z aliity, ions or

the like and the remaining half is produced as the desalinated industrial water s21. 1 [0048] In
the embodfifisit P Stherfssiuis8S3 are RupRTe i Beanised &1 e dHissHiRREfhe ROTSE #stalie, therefore,

the pleP'UCﬂﬁﬂaémxé@%ﬂBﬁm%lﬁli%sgﬁﬁ%%g?grlﬁﬁ’h%@é@f{%ﬁﬁ% MeTANR $R(ENQLJeaired, and itis

possible to reduce the cost. Moreover, the membranes (reverse osmosis membranes) are the
identical Z@Wﬁéiﬁi‘eﬁigh-%%Wﬁ@ﬁ@%?%@é“ma&ftﬁe?éﬁ&@ﬂ{i@%éﬁwffémﬂﬁé%é?ﬁl@éﬁance and
the maintaig\%b&liv@fr&fﬁm@yr ingaveAh AacOEding, JheMANENRANEE-MABRIS 3P Hecomes more
e concantrition o 0.5 approximacely. herclore, the high-pressure RO membane oo
similarly. concentration o PR Y, , gh-p
be utilized and it becomes possible to reduce the power.
15 [0044]
5. Furthermore, the high-pressure RO membrane 4, 6 are the same type, therefore, it is
easy for the maintenance and the maintainability is favorable. Accordingly, the
advantages for the maintenance management of the desalination system S are great.
[0045]
20  <<Embodiment 2>>
FIG. 2 1s a conceptual configuration diagram showing the desalination system
of the embodiment 2;
The desalination system 28 of the embodiment 2 has a configuration to omit
(without installing) the low-pressure RO membrane 2 of the desalination system S of
25 the embodiment 1. The other configuration is the configuration which is similar to the
desalination system S of the embodiment 1, therefore, the identical components are
shown with identical references, and the in-depth description is omitted.
[00406]
In the desalination system 28, the sewage water is water-supplied to the MBR
30 1 by the pump pl and permeates the MBR 1, and the activated sludge flocks, bacteria
and the like are removed from the sewage water. Thereafter, the MBR permeable water

s22 which has permeated the MBR 1 is water-supplied 1o the stirring-vessel 5. In the
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25[0049] <<Variation 1>> FIG. 3 is a conceptual configuration diagram showing the desalination
system of the variation 1. The desalination system 3S of the variation 1 is made to be a configuration
to 30 re-utilize the power by providing the energy recovery device 34, 36 respectively to the
down-stream of the exclusion flow of the high-pressure RO membrane 4, 6 of the desalination system
S of the embodiment 1. The other configuration is similar to the configuration of the desalination
system S of the embodiment 1, therefore, the identical components are shown with identical
referencess@anihghecisadepth desddbtioncislomitted. (60538 meateth treddedalindtiorssystetr 3S, the
sea-water egnespitaladaaler 7 movRd Ryihe ighsereRsute, RO memprang fisreggurized lo the
high-pressure by the pump p4 and has the high pressure energy there y. Therefore, in the
desalinatiohigh<tesss 8%, Rk rapiakhgyne doverytidesd ca B4 iseprovidieitotes floghatvasmiet Hhe sea-water

concentrated-water s¢ ggp etggnigﬁgm-gggﬁégre RO membrane 4. [0051] In the energy recovery

device 34, the pressure ‘ener e sea-water concentrated-water s7 removed by the high-pressure
RO mémbri&l¥d 4 is recovered as the rotational energy, then, flows by-passing the pump p4 after

permeating the UF HAREROIaAE. A3 U AAWELANHIS Wiizcas UK ARNELI0 RIEsRYy G ransfer the

UF membrane permeation sea-water s31 to the high-pressure RO membBrane 4. |

Similarly, bavagsenpe!prinéonditen{tid yed-wateddioadbntiidy-netaepbl rerioved by tibe
high-pressyge, RO mepabiaRe s fes e Nighaiesse GnNaY: I PEIRa J0ptessurized; i the
high-pressure by the pump p5. herefore; in the desalination system 3S, the energy recovery
device 36 ispESVidRECHM ithéeesRihannel of the brine water (the sea-water concentrated-water) s9

from the high-pressiyre RQMEeMARNSF-the sea-water concentrated-water s7 and the MBR

permeable water s22 is pressurized by the pump p5, and by permeating the
high-pressure RO membrane 6, a half is removed as the brine water 23 including the
impurities of the salinity, ions or the like and the remaining half is produced as the
desalinated mdustrial water s21.
15 [0048]
In the embodiment 2, the low-pressure RO membrane 2 of the embodiment 1
is not installed, therefore, the production and the installation costs of the low-pressure
RO membrane 2 are not required, and it is possible to reduce the cost.
Moreover, the RO membranes (reverse osmosis membranes) are the identical
20 type of high-pressure RO membrane 4, 6, therefore, it is easy for the maintenance and
the maintainability is further improved. Accordingly, the maintenance manageability
becomes more favorable.
Incidentally, the desalination system S of the embodiment 1 gives the action
effects similarly.
25 [0049]
<<Variation 1>>
FIG. 3 is a conceptual configuration diagram showing the desalination system
of the variation 1.
The desalination system 3S of the variation 1 is made to be a configuration to
30  re-utilize the power by providing the energy recovery device 34, 36 respectively to the
down-stream of the exclusion flow of the high-pressure RO membrane 4, 6 of the

desalination system S of the embodiment 1.
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[0053] 25In the energy recovery device 36, the pressure energy of the brine water (the sea-water
concentrated-water) s9 is recovered as the rotational energy, then, is given to the stirring-vessel
passage water s32 which flows by-passing the pump p5 after being mixed in the stirring-vessel 5 as
the power, and is utilized as the power to pressure transfer the stirring-vessel passage water s32 to
the high-pressure RO membrane 6. 30[0054] In the desalination system 3S of the variation 1, the
energy recovery device 34 is provided in the flow-channel of the down-stream of the sea-water
concentrated-water §7 6fte ergHgpasstrésosithdasxtudiorcfiblietatirthe hidh-piessbord RO

membrane 4 and alsortie cRasgy; sRRVENdRYisE, 3hdsiBeayidedin e daw-coannsl ot

down-stream of the brine water (the sea-water concentrated-water) s9 of the high-pressure of the
exclusion flegterh iersHigh-Bré dsure-eobribianengs omittede energy recovery device 34, 36 can
recover thggyegpure energy of the sea-water concentrated-water s7 of the high-pressure, the brine
water s9 respectively as the rotational energy, and can be utilized in the high efficiency condition
thereb. Therefore[#hd@¢elfsetiviiontResisoves (S 559 Bt ecap I advastem ISTof thé

10embodireg hd iz posRibleanditiz Ressile 10 ARRIGYE N SR AL APISEIVRLIGN (hQQRpl,s<Variation

2>> FIG. 4 is a conceptual configuration diagram showing the desalination’system o]? the variation
2. 15The desanddisrihs bishPmsoraravmidisn® provides the energy recovery device 44, 46 in the

down-stream of thergxplusion; flane (34 5A2b AT dha hgbsprassureROMe RIS thS3inithe

desalination system 25 of the embodiment 2, similarly to the variation I. The other configuration
is similar tdtRE S alindhien ek biahdeshbaifie sepcenrtséraattre idedia@ dbmponents

are shgwn yyith jdeqiicalrefarensese 4.
[0051]

In the energy recovery device 34, the pressure energy of the sea-water
concentrated-water s7 removed by the high-pressure RO membrane 4 is recovered as
the rotational energy, then, flows by-passing the pump p4 after permeating the UF

15 membrane 3 as the power, and is utilized as the power to pressure transfer the UF
membrane permeation sea-water s31 to the high-pressure RO membrane 4.

[0052]

Similarly, because the brine water (the sea-water concentrated-water) s9
removed by the high-pressure RO membrane 6 has the high pressure energy, by being

20 pressurized to the high-pressure by the pump p5.

Therefore, in the desalination system 38, the energy recovery device 36 is
provided in the flow-channel of the brine water (the sea-water concentrated-water) s9
from the high-pressure RO membrane 6.

[0053]

25 In the energy recovery device 36, the pressure energy of the brine water (the
sea-water concentrated-water) s9 is recovered as the rotational energy, then, is given to
the stirring-vessel passage water s32 which flows by-passing the pump p5 after being
mixed in the stirring-vessel 5 as the power, and is utilized as the power to pressure
transfer the stirring-vessel passage water s32 to the high-pressure RO membrane 6.

30 [0054]

In the desalination system 38 of the variation 1, the energy recovery device 34

1s provided in the flow-channel of the down-stream of the sea-water
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and the in-depth description is omitted. [0056] The desalination system 4S of the variation 2 can
recover the pressure energy of the sea-water concentrated-water s7, the brine water 23 as the
rotational energy 25 respectively in the energy recovery device 44, 46, and the pressure transfer
power of the UP membrane permeation sea-water s41, the stirring-vessel passage water s42 can be
acquired respectively. [0057] In the desalination system 3S of the variation 2, it is possible to
reduce the 30 power (energy) of the desalination system 2S of the embodiment 2, and to achieve the
energy coriSeKmedoosR] "Othef Bftbodigharmessure  dhcidientaiviuiiane Navatiden, tHe case to

provide bofh)f the.GRErR RRAYERhIBVIER %&ﬁa@@ﬁ&%eﬁéﬁ%réﬁgf'Hi;%%eh%vgvgfoﬁ%&n&f the energy

recovery device 34, 36 may be constituted to be provide , in the variation 2, the case to

provide 5béth oflfte-ehfales) retovBy dévive dmans hak Hen Bxamplifider, hGheveeaeitaist of the
energy recoyenydeyiaehd. 46 maypeiconsiiigddq.he Bvited. {00RR), o MOfRRYeIn the

variation 1, the case to utilize the power recovered in the energy recovery device 34, 36 for the
pressute tralgbferfoWerdP teratetmbrane 10 permeation sea-water s31, the stirring-vessel

passage water s32f1@§raﬁg;§'flyemse ey exemplified.noweyel, gy le ilizedtoring other power.
Similarly, in the variation 2, the case fo utilize the power recovered in the energy recovery device 44,

46 for the Pres¥aker HanTBH pefarasTthe A thamssibrans yerhedtisr sedonstapsettivedystiring-vessel
passage water-se;sasPeRtiMgly hrs beenLxamplified. noweuer. i may. 1 b ditilized, forshe power

which is different from the exemplified one. Incidentally, in the aforementioned embodiments and

the variatioh&§{erRBRE HESUsdioR OkehfpRREEFasaASsaYTCALER depdiuglisncysrdyve wethetivated
sludggyfronathe sayage Watrtandaiipuly.fovevetoheRrurlication apparatiupwhich is different from

the MBR I’[?)H(S:?}as the plain sedimentation method, the sand filtration, the
<<Variation 2>>
FIG. 4 is a conceptual configuration diagram showing the desalination system
of the variation 2.
15 The desalination system 4S of the variation 2 provides the energy recovery
device 44, 46 in the down-stream of the exclusion flow (541, s42) of the high-pressure
RO membrane 4, 6, in the desalination system 2S of the embodiment 2, similarly to the
variation 1.
The other configuration is similar to the desalination system 2S of the
20  embodiment 2, therefore, the identical components are shown with identical references,
and the in-depth description is omitted.
[0056]
The desalination system 45 of the variation 2 can recover the pressure energy
of the sea-water concentrated-water s7, the brine water 23 as thg rotational energy
26 respectively in the energy recovery device 44, 46, and the pressure transfer power of
the UF membrane permeation sea-water s41, the stirring-vessel passage water 42 can
be acquired respectively.
[0057]
In the desalination system 3S of the variation 2, it is possible to reduce the
30 power (energy) of the desalination system 28 of the embodiment 2, and to achieve the

energy conservation.

[0058]

17



20disinfection or the like, may be applied. Moreover, the numerical values utilized in the
description of the aforementioned embodiments and the variations have shown one example, and
these numerical values are not to be limited to. 25EXPLANATION OF REFERENCES [0060] 1 MBR
(purification apparatus) 2 low-pressure RO membrane (first RO membrane) 3 UF membrane 30 4
high-pressure RO membrane (second RO membrane, first RO membrane) 5 stirring-vessel (stirring
apparatus) 6 high-pressure RO membrane (third RO membrane, second RO membrane) 34 energy
recovery deviedigiirsideigiErEcovery device) 36 energy recovery device (second energy recovery

device) 44 energy ecouaRIeNIGRJ LI RREIAYHRCANERY HRYICE) B4E 8@&&9&4&8&9‘%@&69&3\%@ (second

energy recovery device) S desalination system (the sea-water desalination systeém) sl, s3 industrial
water s2 diRKifRy et 53 brivstriamphisd108815'0F sibaisthAE soerssdaen seadkaier Yteated water)

36 may be constituted to be provided. Similarly, in the variation 2, the case to provide

5  both of the energy recovery device 44, 46 has been exemplified, however, either of the
energy recovery device 44, 46 may be constituted to be provided.

[0659]

Moreover, in the variation 1, the case to utilize the power recovered in the

energy recovery device 34, 36 for the pressure transfer power of the UF membrane

16 permeation sea-water s31, the stirring-vessel passage water 32 respectively has been

exemplified, however, it may be utilized for the other power. Similarly, in the variation

2, the case to utilize the power recovered in the energy recovery device 44, 46 for the

pressure transfer power of the UF membrane permeation sea-water s41, the
stirring-vessel passage water s42 respectively has been exemplified, however, it may
15 be utilized for the power which is different from the exemplified one.

Incidentally, in the aforementioned embodiments and the variations, the MBR
has been exemplified as a purification apparatus to remove the activated sludge from
the sewage water and to purify, however, the purification apparatus which is different
from the MBR 1, such as the plain sedimentation method, the sand filtration, the

20  disinfection or the like, may be applied.

Moreover, the numerical values utilized in the description of the

aforementioned embodiments and the variations have shown one example, and these

numerical values are not to be himited to.

25 EXPLANATION OF REFERENCES
[0060]
1 MBR (purification apparatus)
2 low-pressure RO membrane (first RO membrane)
3 UF membrane
30 4 high-pressure RO membrane (second RO membrane, first RO membrane)

5 stirring-vessel (stirring apparatus)

18



s6 sewage water concentrated-water (first concentrated-water) s7 sea-water concentrated-water
(second concentrated-water, first concentrated-water) s9 brine water (third concentrated-water) s21
industrial water 15522 MBR permeable water (treated water) s23 brine water (second
concentrated-water) CLAIMS 1. A sea-water desalination system for acquiring industrial water
and drinking water from sea-water and sewage water, comprising: 5a purification apparatus for
removing activated sludge by permeating the sewage water; and purifying; a first RU membrane for

permeating’ pegmBEIS TR A, MATEN fer et &d tiee piifieatis A0 dpParatusr s including
and removiig.salinjty. thereotin, first cRaeapisairdwaterand glso generating industrial water, a

UF membrane for removing particles in the séa-water'by permeating the sea-water; 15a second RU
membrane Yo EPRET EeAfT§relsiasesrer e Pererertad deeeE membrane;

44 energy recovery device (first energy recovery device)
5 46 energy recovery device (second energy recovery device)

S desalination system (the sea-water desalination system)
s1, 83 industrial water
s2 drinking water
$3 industnal water

10 s5b UF membrane permeation sea-water (treated water)
s6 sewage water concentrated-water (first concentrated-water)
s7 sea-water concentrated-water (second concentrated-water, first concentrated-water)
s9 brine water (third concentrated-water)
s21 industrial water

15 522 MBR permeable water (treated water)

$23 brine water (second concentrated-water)
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and including and removing salinity of the treated water in second concentrated-water and
also generating drinking water; 20a stirring apparatus for stirring the second concentrated-water
removed by the second RU membrane and the first concentrated-water removed by the first RU
membrane being sent thereto; and a third RU membrane for permeating mixture fluid stirred by the
stirring apparatus; and 25including and removing salinity thereof in third concentrated-water and also
generating industrial water. 2. A sea-water desalination system according to claim I, comprising at
least either of first energy recovery device for Féleé%’lrﬁwg pressure energy of the second
30concentrated-water or second energy recovery device for recovering pressure energy of the third
concentrated-water. 3. A sea-water desalination system for acquiring industrial water and
drinking water front sea-wdtefeanydenagaiation snfrising aaqmiimedgrssHaraes fsd
removing %ﬁ%@iﬁ?g\%@%%@@wﬁéﬂQigdtmg%g%ﬂ\@éﬁ{pﬁmgpl_Jrlfylng; a UF membrane for
removing particles in the sea-water by permeating the sea-water; a first RO membrane for
5 a purification apparatus for
removing activated sludge by permeating the sewage water; and
purifymg;
a first RO membrane for
permeating permeable water which permeated the purification
10 apparatus; and
including and removing salinity thereof in first concentrated-water
and also generating industrial water;
a UF membrane for removing particles in the sea-water by permeating the
sea-water,
15 a second RO membrane for
permeating treated water which permeated the UF membrane;
and
including and removing salinity of the treated water in second
concentrated-water and also generating drinking water;,
20 a stirring apparatus for stirring the second concentrated-water removed by the
second RO membrane and the first concentrated-water removed by the first RO
membrane being sent thereto; and
a third RO membrane for
permeating mixture fluid stirred by the stirring apparatus; and
25 including and removing salinity thereof in third concentrated-water

and also generating idustrial water.

2. A sea-water desalination system according to claim 1, comprising at
least either of first energy recovery device for recovering pressure energy of the second
30  concentrated-water or second energy recovery device for recovering pressure energy of

the third concentrated-water.
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permeating treated water which permeated the UF membrane; 10 and including and removing
salinity of the treated water in first concentrated-water and also generating drinking water; a
stirring apparatus for stirring the first concentrated-water removed by the first RO membrane and
treated water which permeated the purification apparatus being 15sent thereto; and a second RO
membrane for permeating mixture fluid stirred by the stirring apparatus; and including and
removing salinity thereof in second concentrated-water and also generating industrial water. 20 4.
A sea-water desaliRation systsa st rapig erbRin3Lepriprisiy s dsteithel offiestadergy

recovery dgvieg{orecoVRINGRIGSIL 8- RNRAYLf Thefirgh nanceRtrated-water or second energy

recovery device for recovering pressure energy of the second concentrated-water. 25 5 A
sea-water desalinadiBH HIEIHOB MPHEHLARY industrial water and drinking water from sea-water and

sewage water, produq@gd{;ﬁ{g%mé@@g%q@ggﬁf{ﬁgﬁg%ﬁ%vy@ggewgégr\&%@gﬁae purification
rinkin

apparatus and first RO membrane; 30producing d g water by making the sea-water permeate UP
membfane and second RO°HitkiBgane; and producing industrial water by making mixture fluid which

mixed first concenfratedayatersemeyedbyihe stiRQ membrane.ang:the R%Sﬁ%gﬁng the

concentrated-water removed by the second RU membrane permeate third membrane. 56.A
sea-water 8&3&tion method according to claim 5, for recovering

a first RO membrane for
permeating ireated water which permeated the UF membrane;
10 and
including and removing salinity of the treated water in first
concentrated-water and also generating drinking water;
a stirring apparatus for stirring the first concentrated-water removed by the
first RO membrane and treated water which permeated the purification apparatus being
15  sent thereto; and
a second RO membrane for
permeating mixture fluid stirred by the stirring apparatus; and
including and removing salinity thereof in second concentrated-water
and also generating industrial water.
20
4. A sea-water desalination system according to claim 3, comprising at
least either of first energy recovery device for recovering pressure energy of the first
concentrated-water or second energy recovery device for recovering pressure energy of
the second concentrated-water.
25
5. A sea-water desalination method for acquiring industrial water and
drinking water from sea-water and sewage watet,
producing industrial water by making the sewage water permeate purification
apparatus and first RO membrane;
30 producing drinking water by making the sea-water permeate UF membrane
and second RO membrane; and

producing industrial water by making mixture fluid which mixed first
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at least either of pressure energy of second concentrated-water removed by the second RU
membrane or pressure energy of third concentrated-water removed by the third RU membrane. 107.A
sea-water desalination method for acquiring industrial water and drinking water from sea-water and
sewage water, removing activated sludge and purifying by making the sewage water permeate
purification apparatus; producing drinking water by making the sea-water permeate UF
membrane 15and first RU membrane; and producing industrial water by making mixture fluid
which mixetPfigshEskcbh#tedifaterfenttved By thetird RU munkbiane amd tibatrestieehivater which

permeated (he-prrificationapRaraivsipeimente seeond kY MRMBraNe- 72%:A seaniatek desalination

method according to claim 7, recovering at least either of pressure energy of the first
concentrat8EWEROr pressure energy of second concentrated-water removed by the second RC)
membrane.

5 6. A sea-water desalination method according to claim 5, for recovering
at least either of pressure energy of second concentrated-water removed by the second
RO membrane or pressure energy of third concentrated-water removed by the third RO

membrane.

10 7. A sea-water desalination method for acquiring industrial water and
drinking water from sea-water and sewage water,
removing activated sludge and purifying by making the sewage water
permeate purification apparatus;
producing drinking water by making the sea-water permeate UF membrane
15  and first RO membrane; and '
producing industrial water by making mixture fluid which mixed first
concentrated-water removed by the first RO membrane and the treated water which

permeated the purification apparatus permeate second RO membrane.
20 8. A sea-water desalination method according to claim 7, recovering at

least either of pressure energy of the first concentrated-water or pressure energy of

second concentrated-water removed by the second RO membrane.
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