SPECIFICATION TITLE OF THE INVENTION 5DESALINATION SYSTEM AND DESALINATION
METHOD TECHNICAL FIELD [0001] The present invention relates to a desalination system for
desalinating sewage 10water and sea-water and a desalination method. BACKGROUND ART [0002]
Recently, due to the global growth of population and the broad industrial 15 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. 7, as a syste&?&@&%ﬁ%@% the sea-water and the sewage water.
20The 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 O.l%T{@b@G@Eﬁé’%e\WMé%ﬂ is water-supplied by the pump p101 to
the MBR 25 (Membrane Bioreactor) 101 to which the membrane separation activated sludge method
is applied, and the activated sluqllae or the like of the solid contents in the sewa@ge water is removed by

the MBR 101, then th‘%ﬁ\ﬁéh%‘é’r %@W§@@Whﬁ%§%w&mmﬁﬂq 1 is water-supplied to

the low-pressure RO membrane (Reverse Osmosis Membrane: reverse osmosis membrane) 102 by
the pump p102. 30 Incidentally, the MBRgermeate water which has permeated the MBR 101 has the
salinity concentration of approximately 0 486 NS I LRerefore, as the low-pressure RO
membranej3g; the RO membrane of the low-pressure of

The present invention relates to a desalination system for desalinating sewage

10 water and sea-water and a desalination method.

BACKGROUND ART
[0002]
Recently, due to the global growth of population and the broad industrial
15  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. 7, as a
system for desalinating the sea-water and the sewage water.
20 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%.
[0003]
The sewage water is water-supplied by the pump plOl to the MBR
256 (Membrane Bioreactor) 101 to which the membrane separation activated sludge
method is applied, and the activated sludge or the like of the solid contents in the
sewage water is removed by the MBR 101, then the MBR permeate water which has
permeated the MBR 101 is water-supplied to the low-pressure RO membrane (Reverse
Osmosis Membrane: reverse osmosis membrane) 102 by the pump p102.
30 Incidentally, the MBR permeate water which has permeated the MBR 101 has
the salinity concentration of approximately 0.1% which is low, therefore, as the

low-pressure RO membrane 102, the RO membrane of the low-pressure of



approximately 1 to 2 MPa (mega-pascal) is utilized. [0004] The MBR permeate water
water-supplied by the pump p102 is desalinated by permeating the low-pressure RO membrane 102,
and almost a half is produced as the 5 product water s101 (the industrial water) and the remaining
half is separated and removed as the concentrated-water s104 including the impurities of the salinity
or the like. [0005] To the contrary, the concentrated-water s104 which includes the impurities of 10 the
salinity or the like removed by the low-pressure RO membrane 102 and is approximately 1/2 in volume
of the sewager@dtartebhténti A g as-gatini) torderndation of approximately 0.2%, is
Water-sup%%@iﬂom the low-pressure RO membrane 102 to the stirring-vessel 104. [0006] 15The
production of the product water s102 (the industrial water) from the sea-water in the desalination
system S100 is exddGtAHHHS perwwitg™ Hieideratsurpéeddtnificqunap mtBBon dfstHmaied byater is 3 to

4% approximatelyine e & SFAWALGELHS WalassuPRied toithe g membraps yligfitration

Membrane) 103 by the pump p103, and water-supplied to the stirring-vessel 104, 20 removing

particlés byPtheuciPYatsinbE&he(he3indnidadtivate v esdelhtomntam e hedhisraprerssethaadon
sea-water which hassneresates thisiHkmembianetad And %ﬁ%@@ Wraiedmaley sig which is

approximately 1/2 in volume of the sewage water concentrated from the sewage water by the
aforementibkéd low-pressure RO membrane 102 are stirred, and the generated mixture water s103 is
water-suppﬂmgﬁ) 25the intermediate-pressure RO membrane 105 by the pump p104. [0007] The
UF membrane permeation sea-water which has permeated the UF membrane 103 has the salinity

concentration of 3 tP4b6, eV thf FouRIEBateN e shed atbdnslidesstho4Bpassisanhity
conceptratign of ARROXIMAEIVIQ: 204n AR APHIDgYwaS G IRtemediaiRRiessye BQ membrane

105, the RO membrane (reverse osmosis membrane) of approximately 3 to 5 MPa of the
intermediaf®piedatniels dtfizen. volume Tak Higisee st deo 3 wmieniabsl beeriiwatetBiipplied from

the stirringmﬁ{ra%&%ihspm{mﬁg@gﬁ%@%sw%%&m@mW@qﬁo&%@wmﬁ%g@@re%@é, by

permeating the intermediate-pressure RO membrane 105, is desalinated, and approximately 1/2 is
produced d8¥bTaEEdRdREHrdkReWatsH 4992 (the industrial

{0006]

15 The production of the product water s102 (the industrial water) from the
sea-water in the desalination system S100 is executed as following. Incidentally, the
salinity concentration of the sea-water is 3 to 4% approximately.

The sea-water is water-supplied to the UF membrane (Ultrafiltration
Membrane) 103 by the pump pl03, and water-supplied to the stirring-vessel 104,

20  removing particles by the UF membrane 103. In the stirring-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 the generated mixture water s103 is water-supplied to

25  the intermediate-pressure RO membrane 103 by the pump p104.

[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 approximately 0.2%,

30  accordingly, as the intermediate-pressure RO membrane 105, the RO membrane
(reverse osmosis membrane) of approximately 3 to 5 MPa of the intermediate-pressure

1s utilized.



5 water) and the remaining approximately 1/2 is separated and removed as the brine water s105
including the impurities of the salinity or the like. In other words, the product water s102 (the industrial
water) is produced as 1/2 of the sea-water plus approximately 1/4 of the sewage water in volume.
[0008] 10The brine water s105 is separated and 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 rotational energy by the power recovery apparatus 106, and utilized as the power
source (energy sourbe) shixerpressine-satdfentodhe haterinadiateqiressppdcO ftdmernlbrane 10 of a

part of the miye AR TOR WishbaR BxRaseed DR AUMBRIGY. 10993) e pdSARRIReT

conventional desalination system, there is a d ination system S wn |
desalinatiohysystens &0 Heesrarmedistspppisitite Ron cestrbtertt widter i120dsi0dnafethe swlvage water

in the desalinatiqe t IREING= .and stitutes th salination of
the sewagaéﬁv%\%%?g%%Fﬁl@?&?ﬁﬁéﬁé%%ﬁ&%@i%&%ﬁ zlér?gg.gééggﬁﬁé} fgg?o ¥I1r{13 ﬁ;ﬁé} c zrs% ination
systent S20@¢H) thads e weiinpiaticlpw sieswivoled bysther28dUmehesnisreate 20Gichbwraver, not

diluted by thewatetssyRphiINe SONERIIAIS WaIR! 140" SPWRIRWAIA" dhE Grfhlra the sewage

r
water in the stirring-vessel 204, accordingly, the salinity concentration is approximately 3 to 4%, which
is high. Thérefbie, wedighOBrédsuradRerinlevtirahés 208 dWhichds a2 RO tnensrare(reierse osmosis

membranegﬁrmglgég%}pfgggp[ge%g@ggg%m@%lwgﬁ&g_ MPa, is utilized. 30[0011] In the
0

desalination system SZ00, the sewage water permeates the low-pressure RO membrane 202 and is
desalinated?@#ft the product water s201 (the industrial water) of approximately a half of the sewage

water,gan be acquifgd. Jig,the geptrasy. iheparicesaiesamoyed e HE membrang 203, and the

sea-water permeates the high-pressure RO membrane 205 and is desalinated, then the product water
s202 (the difkig &bl 6t althe sawesntotehérseduister can be acquired. 5[0012]

Incidentally, the pressure energy of the brine water s103 is recovered as the
rotational energy by the power recovery apparatus 106, and utilized as the power
source (energy source) of the pressure-transfer to the intermediate-pressure RO

15 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
S200 shown in FIG. 8.

The desalination system S200 doesn’t water-supply the concentrated-water

20 s104 of the sewage water in the desalination system SI00 of FIG 7 to the
stirring-vessel 204, and constitutes the desalination of the sewage water and the
desalination of the sea-water independently.

[0010]

In the desalination system S200, in the sea-water, particles are removed by the

256 UF membrane 203, however, not diluted by the water-supply (the concentrated-water
s104 of sewage water in FIG. 7) from the sewage water in the stirring-vessel 204,
accordingly, the salinity concentration is approximately 3 to 4%, which is high.
Therefore, the high-pressure RO membrane 205 which is an RO membrane (reverse
osmosis membrane) of the high-pressure of approximately 6 to 8 MPa, is utilized.

30 [0011]

In the desalination system S200, the sewage water permeates the low-pressure

RO membrane 202 and is desalinated, and the product water s201 (the industrial water)



The other configuration is similar to the desalination system 5100 of FIG. 7, accordingly, the
components of the desalination system 5100 are shown with references in the two-hundred range and
the in-depth descriptions are omitted. Incidentally, there is Patent Literature 1 as a prior art reference
in respect of 10the present invention. PRIOR ART REFERENCE Patent Literature [0013] 15[Patent
Literature 1] JP 4481345 A SUMMARY OF THE INVENTION PROBLEMS TO BE SOLVED BY THE
INVENTION [0014] 20Incidentally, the conventional desalination systems 5100, S200 have following
problems. of apEipsdindiglhe dudle off Bgrsatagmormeor e s Foraimeh b the inauisatal Water and the

drinking waes; dtds difficulh o LresRendr RALexmRIeoN thigdgsalinationsysem a0 FIG. 7, itis

possible to water-increase the industrial use, however, 25impossible to water-take the drinking water,

because tHEZbRESHFAEERRBINET428 b isstpslivdtes tikestifinprodusior 2y sAGhdtiesalination
process of JARSREWALES of 1 1E0uHHG.RODHAY <R 1ha desalination syatem 5200 of FIG 8, itis possible

to water-take the drinking water (the product water s202), however, in order to water-increase the
industfal wateelthe water-intake amount of the sewage water needs 30to be increased. Therefore, in

_thcei areas witth the limitedhamomnbatihs.sewaagvatendt Resrmes Aiffigult 9 water-inerepse the
n r r.
nausina V\a{l%c%rdingiy, the components of the desalination system S100 are shown with

references in the two-hundred range and the in-depth descriptions are omitted.
Incidentally, there is Patent Literature 1 as a prior art reference in respect of

10 the present invention.

PRIOR ART REFERENCE
Patent Literature
[0013]
15  [Patent Literature 1] JP 4481345 A

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0014]
20 Incidentally, the conventional desalination systems S100, S200 have following
problems.

Firstly, in the case of a great amount of needs for each of the industrial water
and the drinking water, it is difficult to correspond. For example, in the desalination
system S100 of FIG 7, it is possible to water-increase the industrial use, however,

25  impossible to water-take the drinking water, because the concentrated-water s104 is
water-supplied to the stirring-vessel 104 in the desalination process of the sea-water.

To the contrary, in the desalination system S200 of FIG 8, it is possible to
water-take the drinking water (the product water s202), however, in order to
water-increase the industrial water, the water-intake amount of the sewage water needs

30  to be increased. Therefore, in the areas with the limited amount of the sewage water, it

becomes difficult to water-increase the industrial water.

[0015]



[0015] Secondly, in the case that both of the desalination systems S100, 5200 show a great
amount of the variation of the inflow amount of the sewage water, the configuration is not made to
correspond to the variation of the inflow amount of the sewage water. Therefore, it is impossible to
correspond to the variation of the inflow 5amount of the sewage water. [0016] Thirdly, the
fresh-water-generation cost is more inexpensive when the sewage water is desalinated, however, the
configuration is not made to be capable of utilizing the sewage water effectivelg,%accordingly, the

fresh-water-generatf6ABE: & recaptiteat sl rithe dsiylineteasesioms HEP exdMTeOhahe
desalinatiogsystam 200 1 Gy 81 0T the Waisk akehsevrImpalarhrcames theproduct

water s201 (the industrial water), however, a half is discharged to the exterior of the system as the

brine wateFOTESH@ EIhiRPLimade Hesamsari systeenvatanasr o Grerind pulpsramy sdvilye water
becomes 13 ihepreductivatersd01 (haRdustidabaietpand RUERM I8 ARRCENIFRIgthwgter s104 of a

half of the sewage water, the half becomes the product water s102 (the industrial water), however, a
half ofthe BBREBRBEYEISHHAEE 31097 is discharged to the exterior of the system as the brine water.

As a resultyid/fspf the sewage water is utilized as the industrial water, however, 20 even in the
desalination system 5100, the sewage water is not utilized as effective as possible. [0017] To the
contrary, It costs to [HE{BadRetHE RatetnesRer MBI bt HE S MIGHRRISIN IR Gherf€ EasFage water,

therefore, therdpcranssIphibe Walaivitake @éﬁﬁgﬁhta%W% £0PRUWALE HEaUSEBIENST utilizing
fresh-water-generation cost increase of the entire system. [0018] An object of the present

invention i$hfrsFR&SE Y et afbhE e AficRTE R alst AR dBFsr T pRetAt nacaesaliHistioH &/stem and a

desaljpatiog, saethadiwhicharepossible to utilize the sewage water as effective as possible and also to

decrease the 30fresh-water-generation cost of the entire system. MEANS FOR SOLVING TIIE
PROBLEM For example, in the desalination system™ S200 of FIG 8, a half of the

water-taken sewage water becomes the product water s201 (the industrial water),
however, a half is discharged to the exterior of the system as the brine water. To the
contrary, in the desalination system S100 of FIG. 7, a half of the sewage water becomes
15 the product water 101 (the industrial water), and out of the concentrated-water s104 of
a half of the sewage water, the half becomes the product water s102 (the industrial
water), however, a half of the concentrated-water s104 is discharged to the exterior of
the system as the brine water.
As aresult, 3/4 of the sewage water is utilized as the industrial water, however,
20  even in the desalination system S100, the sewage water is not utilized as effective as
possible.
[0017]
To the contrary, it costs to increase the water-intake amount of the sea-water in
place of the sewage water, therefore, the increase of the water-intake amount of the
25  sea-water causes the fresh-water-generation cost increase of the entire system.
[0018]
An object of the present invention is, in respect of the aforementioned actual
condition, to provide a desalination system and a desalination method which are
possible to utilize the sewage water as effective as possible and also to decrease the

30  fresh-water-generation cost of the entire system.

MEANS FOR SOLVING THE PROBLEM



[0019] In order to achieve the aforementioned purpose, a desalination system in claim 1 is a
desalination system for desalinating sewage water and sea-water, comprising: a purification apparatus
for purifying by permeating the sewage water; a first RO membrane for permeating permeate water
which permeated the purification apparatus; and including and removing salinity thereof in first
concentrated-water and also generating industrial water; a first pretreatment apparatus for performing
pretreatment of at least either of concentration filtration or NF membrane filtration to the first
concentratéfi¥ter; and a second RO membrane for permeating first water to be 10 treated to which

pretreatment was perfpiees R ihg kst asetimatmentanpasatus: dinglugi @{}Piﬁ%%i:g salinity

thereof in second concentrated-water and also generating industrial water. [0020]
desalinatioh thetAsindiamt B BN pASSEAIAHIS 1EVRSS W HHatHDE tea1 SRt Zemamdissatination system

in claim 1. [002dion AsiesRlination SYEJeD inyclaim.3dgdesalination systan.for degalingting sewage
water and sea-water, comprising: a purification apparatus for purifying 1t%){),/%permeatlng the sewage
water; % plieitr &1R0r PrREMBIERE PEMpETEdehYy ehrheanestodhecPwiiien igarpraaeidshe

purification,apparatiis: anthinciydingend.remeving salinitythereehin cencenttated:water.and also
generating industrial water; and a single of or a plurality of pretreatment apparatuses for performing
pretreatme#ftFAiNEAB itHal BREGhAadHTaRE FAEBNABP N drbTeerAItRERIS Eg2tment

concentratgd-yatekWiieRWAS Jerpovest by qlthanof apinali.afthe RQmembiangs. arj0022] A
desalination method in claim 8 is a method to realize a desalination system in claim 3. EFFECT OF

THE INVERPAGSRISE0EET: and e HeoainBid insyabemeader ths dssiingadisn Maibdobthe present
inventipn cafealizavhierdsaalinationsystep andieresrlinalionmethadwhighatgscanable of
utilizing the sewage water as effective as possible and also to decrease the fresh-water-generation
cost of the BREEE/sTBM . 'BRIE D SEERIP HORCO T ERE R AWIRRE S edoMter ang|@lidis a
conceptuakepafigration dagrameef the desalination system of the embodiment | with reference to the
present invention;
[0026]
A desalination method in claim 6 of the present invention is a method to
15  realize a desalination system in claim 1.
[0021]
A desalination system in claim 3 is desalination system for desalinating
sewage water and sea-water, comprising: a purification apparatus for purifying by
permeating the sewage water; a plurality of RO membranes for permeating permeate
20 water which permeated the purification apparatus; and including and removing salinity
thereof in concentrated-water and also generating industrial water; and a single of or a
plurality of pretreatment apparatuses for performing pretreatment of at least either of
concentration filtration or NF membrane filtration to concentrated-water which was

removed by eitther of a plurality of the RO membranes.

25 [0022]
A desalination method in claim 8 is a method to realize a desalination system
in claim 3.
EFFECT OF THE INVENTION
30 [0023]

The desalination system and the desalination method of the present invention

can realize the desalination system and the desalination method which are capable of



FIG. 2 is a conceptual configuration diagram of the desalination system of the variation of the
embodiment 1; 10FIG. 3 is a conceptual configuration diagram of the desalination system of the
embodiment 2; FIG. 4 is a conceptual configuration diagram of the desalination system of the
variation of the embodiment 2; FIG. 5 is a conceptual configuration diagram of the desalination
system of the 15embodiment 3; FIG. 6 is a conceptual configuration diagram of the desalination
system of the variation of the embodiment 3; FIG. 7 is a conceptual configuration diagram
showing thelisiirifienaf dasalination aystdfactard 20RAIessls arBdnalsstullt corffisitatids diagram

showing the QihereonveRIONA] desalinalien: ¥kl MODES FOR CARRYING OUT THE INVENTION
[0025] 25Hereinafter, the embodiments of the present invention are described with reference to the

attached drawings. <<Embodiment 1>> FIG. 1 is a conceptual configuration diagram of the

desalination system of the emggimsaklowithreigieneetotrgpragartinvention. 30The desalination
system S of the embodiment | comprises an industrial water fresh-water-generation system Sa for

fresh-\??/ate[%)@ﬁérating the industrial water sl, s2 from the sewage water and a drinking water
fresh-water-generatien YSIERARRIRfI configuration diagram of the desalination system of the

embodiment T with reference to the present invention;
FIG. 2 1s a conceptual configuration diagram of the desalination system of the
variation of the embodiment 1;
10 FIG. 3 is a conceptual configuration diagram of the desalination system of the
embodiment 2;
FIG. 4 is a conceptual configuration diagram of the desalination system of the
variation of the embodiment 2;
FIG. 5 is a conceptual configuration diagram of the desalination system of the
i5  embodiment 3;
FIG 6 is a conceptual configuration diagram of the desalination system of the
variation of the embodiment 3;
FIG. 7 is a conceptual configuration diagram showing the conventional
desalination system; and
20 FIG. 8 is a conceptual configuration diagram showing the other conventional

desalination system.

MODES FOR CARRYING OUT THE INVENTION
[0025]
25 Hereinafter, the embodiments of the present invention are described with
reference to the attached drawings.
<<Embodiment 1>>
FIG. 1 is a conceptual configuration diagram of the desalination system of the
embodiment I with reference to the present invention.
30 The desalination system S of the embodiment | comprises an industrial water
fresh-water-generation system Sa for {resh-water-generating the industrial water sl, s2

from the sewage water and a drinking water fresh~water-generation system Sb for

-1



fresh-water-generating the drinking water s3 from the sea-water. [0026] The industrial water
fresh-water-generation system Sa of the desalination system S comprises an MBR (Membrane
Bioreactor) 1 for removing the solid contents 5and bacteria or the like and purifying by penneating the
sewage water, and a first low-pressure RO membrane (Reverse Osmosis Membrane) 2 for removing
the impurities of the salinity, ions or the like included in the sewage water and desalinating by
permeating the sewage water, in order to generate the industrial water sl. [0027] 10Furthermore, the
industrial Witk fréh-graspigentiadonkipstait Salbmp e sea-piteatment apparatus 3 for
permeatinqdbggewage water concentrated-water s6a separated by the first low-pressure RO
membrane 2 and performing the coagulation filtration and/or NF-treatment, and a second low-pressure

RO membrane (Relissa®siiasisNenibdheperaeperHentihgien Wated tthsedsetliaeisra pretreated
by the 15 prefrgpimentarParaiNesk [RRAvIRG IS inaLdies afithe RRNREYL IR HhRlke included in

the water to be treated s7a, and desalinating, in order to generate the industrial water s2. [0028]
The MBR perfssttsitharstifdlifsurndepaibios, Penhsvesaieeshifd sorehiyatbaedefi 61 the like from

the sewageg,watets@d RifigRmbrand NRRrREMKAR (TONSHELLSMOSIKMEIPFANE) if2

semipermeable membrane to pass water, however, hardly to pass low molecular substances of the

salinity or tHePRKE shef i HREHISNRO-PreS56re R shdntheaise o2 WAGHApedesE R DEMembrane

for removing the sakiniy @k e ke MyBeimealing.(Biedag) dheidasawagadvgier, by the permeation
pressure of eflfproximately | to 2 MPa (mega-pascal) which is relatively low, since the salinity

concentratiff-cflthe sewage water is low of 0.1% approximately. [0029] The pretreatment

appajatus 3 has a fun¢lienality @t thriceagriatiep Alation30andian tes Nrtiedineibrises
a pretreatment apparatus 3 for permeating the sewage water concentrated-water s6a
separated by the first low-pressure RO membrane 2 and performing the coagulation
filtration and/or NF-treatment, and a second low-pressure RO membrane (Reverse
Osmosis Membrane) 4 for permeating the water to be treated s7a pretreated by the
15  pretreatment apparatus 3, removing the impurities of the salinity, ions or the like
included in the water to be treated s7a, and desalinating, in order to generate the
industrial water s2.
0028]
The MBR 1 performs the solid-liquid separation, removes the solid contents,
20  bacteria or the like from the sewage water, and purifies.

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 first low-pressure RO membrane 2 is a low-pressure
RO membrane for removing the salinity or the like by permeating (filtering) the

25  sewage water, by the permeation pressure of approximately 1 to 2 MPa (mega-pascal)
which is relatively low, since the salinity concentration of the sewage water is low of
0.1% approximately.
[0029]
The pretreatment apparatus 3 has a functionality of the coagulation filtration
30 and/or the NF-treatment.
The coagulation filtration of the pretreatment apparatus 3 reduces the scales

by coagulation-filtering the sewage water concentrated-water s6a, and removes the



The coagulation filtration of the pretreatment apparatus 3 reduces the scales by coagulation-filtering
the sewage water concentrated-water s6a, and removes the toxic substances of cyanide (CN) or the
like, and the heavy metals of chromium or the like. The NE-treatment of the pretreatment
apparatus 3 is a process to utilize the NF membrane. The NF membrane (Nanofiltration Membrane:
nanofiltration 5 membrane) has the selectivity to the elements and ions, and eliminates the low
molecular impurities of toxic cyanide (CN) or the like or microorganisms, l:%y ermeating (filtering) the

sewage wafSC[OBtTRR YetsriolvDretsiie RO meiisrage s AalswipfeseE R ffembrane for

10 removipgdhe salinity or the like by permeating (filtering) the sewage water, by the permeation
pressure of approximately | to 2 MPa (mega-pascal) which is relatively low, since the salinity

concentration of théahar s HEHERE IS TR 54 FRNGD IR ESBY oXivh AtBRP PO 32| UEBTS the contrary, in

the desalingtion.sysigans, thgdrinking waiss feshwatemaansratiassystem SRdeiration
fresh-water-generatlgﬁ,the drinking water comprises a following configuration. The drinking water

fresh-RateFGEREREROMEY NS IBEHY 18 ds VISR bEA Pt Mt KIBRIME RSN &Y for
removing the Rattislesmipalvdad it tha R0 cerrnalenty Permeating the sga-vRiahighliripg-vessel 6
for permeating the UF membrane 5 and stirring the sea-water the particles of which were removed to
be uniformP&mera Mg AR RO YASIBH e 7 for removing the impurities of the salinity, ions or the
like includgddnghe sea-water the particles of which were removed and made uniform, and
desalinating. 25[0032] The UF membrane (ultrafiltration membrane) 5, by permeating (filtering)

the sea-water, perfoPn&HtE I Earirt HFRE MoEbHEsVEIS Haparety OR thepBhsasz £bf the
membgane apd he; size el iheynaplacuieefihetorhemgxeludes substaneasdrethegganyatrr, and

removes the particles in the sea-water. 30The high-sressure RO membrane 7 is a high-pressure RO

membranelGBUEHETbBRSYEREAITERETHO e M idgMRe SaIRsHPETaHe Ml thesddiribter by
permeatingJfiitering) the S8aatenbynthaiperoTeatioRNEeSSUR Af-anraximatelyyodo &2

approximately.
[0031]

15 To the contrary, in the desalination system S, the drinking water
fresh-water-generation system Sb for fresh-water-generating the drinking water
comprises a following configuration.

The drinking water fresh-water-generation system Sb comprises a UF
membrane (Ultrafiltration Membrane) 5 for removing the particles included in the

20  sea-water by permeating the sea-water, a stirring-vessel 6 for permeating the UF
membrane 5 and stirring the sea-water the particles of which were removed to be
uniform, and a high-pressure RO membrane 7 for removing the impurities of the
salinity, tons or the like included in the sea-water the particles of which were removed
and made uniform, and desalinating.

25  [0032]

The UF membrane (ultrafiltration membrane) 5, by permeating (filtering) the
sea-water, performs the screening in the molecule levels depending on the pore size of
the membrane and the size of the molecule of the to-be-excluded substances in the
sea-water, and removes the particles in the sea-water.

30 The high-pressure RO membrane 7 15 a high-pressure RO membrane (reverse
osmosis membrane) for removing the salimity or the like of the sea-water by

permeating (filtering) the sea-water by the permeation pressure of approximately 6 to 8



MPa (mega-pascal) which is a relatively high permeation pressure of the sea-water, since the salinity
concentration of the sea-water is 3 to 4% approximately. [0033] Subsequently, the process for
fresh-water-generating the industrial water sl, 5s2 from the sewage water in the industrial water
fresh-water-generation system Sa of the desalination system S, is described. The sewage water
is fed-under-pressure to the interior of the industrial water fresh-water-generation system Sa by the
pump pl, and water-supplied to the MBR 1. The sewage water permeates the MBR 1, and activated
sludge flockE baersarasertha holiks aréclatiisledighereycptiongressurahé MBREpETHIEate water s5a

of the sewage waterwhishesaneaieshtheMBR Lisiwater suphlieghiosthe fiist low-pressure RO

membrane 2 by the pump p2, and by permeating the first low-pressure RO membrane 2, the sewage
water 15coR€éatrated-water s6a including the impurities of the salinity, ions or the like is removed and

desalinated, then t@%ﬂ%&%@,%%@bé’%@l‘@ﬂ%ﬂ*water»g&ﬁetﬁ%@dﬂkét’iﬁddyﬁi@f Shtewhile _
approximately 1/2 of the sewage water can be acquired, the remainder of the sewage water, that is to

say, approsfmEE hIsovass SeiFade hamdisrarhoveer fecie sefiagd walien conkantratel-water s6

including the.2Qimpriitias tihe salinibscignsior the like. [0035] The sewage water
concentrated-water s6a separated by the first low-pressure RO membrane 2 is sent to the

pretreatment appargttis SR B dSpiestreatfiaie s st e i the ChSgdSHA W8N and/or the
NF-treatmenisis perfeirpedia e RIQuandtiin ssalgs mapideseuthedike, fhe-watantofg frqated s7a,

with the sewage water concentrated-water s6a being pretreated by the pretreatment apparatus 3, is
water-supplhiedt Yo e SEe6h a96ReHrRLB6 M RD mardrsher by iiepilatspraskabpiseifeating the
second lowrpsessyEeRQQdn@ebrane 4, the treated-concentrated-water 30s6b including the impurities
of the salin[it 0,Bidro]ns or the like is removed and desalinated,

The MBR permeate water s5a of the sewage water which permeated the MBR
1 is water-supplied to the first low-pressure RO membrane 2 by the pump p2, and by
permeating  the first low-pressure RO membrane 2, the sewage water

15  concentrated-water s6a including the impurities of the salinity, ions or the like is
removed and desalinated, then the industrial water sl s produced.

For the industrial water s1, while approximately 1/2 of the sewage water can
be acquired, the remainder of the sewage water, that 1s to say, approximately 1/2 of the
sewage water is removed as the sewage water concentrated-water $6 including the

20  impurities of the salinity,
ions or the like.
[0035]

The sewage water concentrated-water sba separated by the first low-pressure

RO membrane 2 is sent to the pretreatment apparatus 3, and in the pretreatment

25  apparatus 3, the coagulation filtration and/or the NF-treatment is performed to remove
the scales, cyanides or the like. The water to be treated s7a, with the sewage water
concentrated-water s6a being pretreated by the pretreatment apparatus 3, is
water-supplied to the second low-pressure RO membrane 4 by the pump p3, and by
permeating the second low-pressure RO membrane 4, the treated-concentrated-water

30  s6b including the impurities of the salinity, ions or the like is removed and desalinated,
then the industrial water s2 is produced.

[0036]
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then the industrial water s2 is produced. [0036] For the industrial water s2, while approximately
1/2 of the sewage water concentrated-water s6a can be acquired, the remainder of the sewage water,
that is to say, approximately 1/2 of the sewage water concentrated-water s6a is removed as the
treated-concentrated-water s6b including the impurities of the salinity, ions or the like. 5 The sewage
water concentrated-water s6a is approximately 1/2 of the sewage water, therefore, the industrial water
s2 of approximately 1/4 of the sewage water can be acquired. As a result, the industrial water sl of
approximately 1/2 éf’fh@@elm‘gféfwlaféﬂféﬁﬁ%e"éﬁéﬂji?@ﬁrahkmffél}hd(%tﬁﬁltwafé‘%@gfbf‘%groximately

1/4 of the sewagR-Waler 44 <8R pﬁa&%rﬁ%ﬁz%f%ﬁm%;?&%ﬁ@é%é%\é%%&@%&%ﬁ@@imustfia' water

of approximately 3/4 of the sewage water in volume. [00 Subsequently, the process for
fresh-wate fye ABPARHEEHeYI A Akiplghrate agefibfietheoes Wt WAlth s Wrilsking Waters the

fresh-wateg:ggpgratiprsysiamyak ofdhendasies Al aHpRRYSIOPR [IARRCTBRTor the TiRE S€a-Water is

fed-under-pressure to the interior of the drinking water fresh-water-generation system Sb by the pump
p4, and walBt: SEHREABIER S WESTHEHTSr 4D SThésstpnatBapdym catesthseseiatenibitane 5, and the

particles inthe.g6a; wateralRemaved thetaby, JbeikhRMemaranaResneation sep-watet sob of the

20 sea-water the particles of which are removed by the UF membrane 5, is stirred in the stirring-vessel
6 to be unifSARiFI038] Thereafter, the stirred UF membrane permeation sea-water s5b is

water-supplied to thg high-preasuisdR@ membrane Jr Ry hs PP The kR da saemnprane

permeation sea-water s5b permeates the high-pressure RO membrane 7, and almost a half is

removed aS¥h8%Ria et dahsdnbitg thewspatisBPIRs Baliniryl fbed drethevies, wAkthe
remaifiing balf isepraduced asthersesalinaled dripkingovatak s b aiebyndustrial Thesefare, itis

possible to water-take the drinking water s3 of approximately a 30 half amount of the sea-water.
[0039] In tRERIBSHIAKEEH 4y &M & BRERSBIRLEIRTBREL, by the industrial water

[0037]

Subsequently, the process for fresh-water-generating the drinking water s3

from the sea-water, in the drinking water fresh-water-generation system Sb of the
15 desalination system S, is described.

The sea-water is fed-under-pressure to the interior of the drinking water
fresh-water-generation system Sb by the pump p4, and water-supplied to the UF
membrane 5. The sea-water permeates the UF membrane 3, and the particles in the
sea-water are removed thereby. The UF membrane permeation sea-water s5b of the

20  sea-water the particles of which are removed by the UF membrane 3, is stirred in the
stirring-vessel 6 to be uniform.
[0038]

Thereafter, the stirred UF membrane permeation sea-water s3b s

water-supphied to the high-pressure RO membrane 7 by the pump p5. The UF

256 membrane permeation sea-water s5b permeates the high-pressure RO membrane 7, and
almost a half is removed as the brine water s8 including the impurities of the salinity,
ions or the fike, and the remaining half is produced as the desalinated drinking water s3,
thereby.

Therefore, it is possible to water-take the drinking water 83 of approximately a

30 half amount of the sea~water.
[0039]

In the desalination system S of the embodiment 1, by the industrial water
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fresh-water-generation system Sa, it is possible to water-take the industrial water of approximately 3/4
amount of the sewage water, and also, it is possible to water-increase the drinking water by increasing
the water-take amount of the inexhaustible sea-water, by the drinking water fresh-water-generation
system Sb. Therefore, in the case of a great amount of needs for each of the industrial water and
the drinking water, it is possible to conform. [0040] Moreover, even in the case of a great amount
of the variation of the inflow amount of the sewage water, the industrial water of approximately 3/4

amount of tHET ¥steateWERS: BE e Watbrltdksiibiedortinh ik isthedabiatslcnatesnd, by

pooling theyjndlustrialenaterwhighhias beemwvalariakenF4thalmaog, evenih thegere af a small
amount of the sewage water, the industrial water ot approximately 3/4 amount of the sewage water
can be watdriEEKERCARE oftfin gy RiNE pB&disIe to WiatsrtaRe g rawtsimdimterHBtinfushital water by

utilizing thersmathamrupkol sewagenvatendnelectivabhIhersiow . the Jeyilizatipn ratio of the

sewage water can be raised. [0041] Furthermore, the sewa%e water concentrated-water s6a

perforts the coagd BRIt dtidheasiifoPife Sk BRMEP by dratresthiiibaipdratial 3 before

permeating:ther$8eane dewkRiessas, RE mesibeRednthenrefore, the clogging caused 20by the
second low-pressure RO membrane 4 in the latter stage is prevented, beforehand. [0042]

Incidentall;};, tH8lembodiment I has been described by exemplifying the case that the desalination

system S comprisegdhe irdustialwater fieshmater-ganesation susiem-2amnsrthe grinking water
fresh-water-generation system Sb, however, as 25shown in FIG. 2, the configuration may comprise

only the inGRAV Gl GG AR et & st APmedReiiiatid e iingstheo043)

<<Embodigentedwuter can Bel GaiSAGQNCePIRcoigUpion diagram.showing thssrsalination
system 30 of the_ embodiment 2; . The desalination system 25 of the embodiment 2 adds the

second prefte s dppalnd s R Sreiriaraksge GRS AR GTEBras i 180 $hémbrane 4a to

the small amount of the sewage water, the industrial water of approximately 3/4 amount of
the sewage water can be water-taken, accordingly, it is possible to water-take a great
amount of the industrial water by utilizing the small amount of sewage water
15 effectively. Therefore, the re-utilization ratio of the sewage water can be raised.
[0041]

Furthermore, the sewage water concentrated-water s6a performs the
coagulation filtration and/or the NF-treatment by the pretreatment apparatus 3 before
permeating the second low-pressure RO membrane 4, therefore, the clogging caused

20 by the second low-pressure RO membrane 4 in the latter stage is prevented, beforehand.
[0042]

Incidentally, the embodiment 1 has been described by exemplifying the case
that the desalination system S comprises the industrial water fresh-water-generation
system Sa and the drinking water fresh-water-generation system Sb, however, as

25 shown in FIG 2, the configuration may comprise only the industrial water
fresh-water-generation system Sa in the desalination system §°.
[0043]
<<Embodiment 2>>
FIG. 3 is a conceptual configuration diagram showing the desalination system
30  of the embodiment 2;
The desalination system 25 of the embodiment 2 adds the second pretreatment

apparatus 3a and one further stage of the third low-pressure RO membrane 4a to the
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industrial water fresh-water-generation system Sa of the desalination system S of the embodiment 1,
constitutes the low-pressure RO membrane in three stages, and constitutes the pretreatment
apparatus in two stages. The other configuration is similar to the embodiment I, therefore, the
identical 5components are shown with identical references to the embodiment 1, and the in-depth
description is omitted. [0044] Thedesalinationsystem2Scomprisestheindustrialwater
fresh-water-generation system 2Sa including the three stages of the low-pressure RO 10 membrane

and two stagdsaihagieeticshmereappraile foskeshavdidhy dpsianiptheiensiral tater i, s2,
s2a from the sewaasvateroRystheimare. he.pesalieaian sysiem.ae GRMRrises e drinigng water

fresh-water-generation system Sb for fresh-water-generating the drinking water s3from the sea-water,
similarly to4f&sBiiso dimistreaustobam)aratus Thvp@sEtal water fresh-water-generation system 2Sa

of the desalination BySQR 2R IR FAMPLIRGRING FREOREIARIERRIMERIABRAMISAR:fQl pretreating

the treated-concentrated-water s6b removed by the second low-pressure RO membrane 4 and the
third 10W-prROSBRPEIR FHfethprdhy ih imbisthie iR asd sBorr otmand d -coviddatiatéenivater s7b

pretreated hysthgserandRrgieatment apparatus 3a, in the industrial water fresh-water-generation
system Sa of the embodiment I. [0046] The second pretreatment apparatus 3a is an apparatus
for performﬁﬂ%“ﬁ‘ie coagulation filtration aneUor the NF-treatment, similar to the pretreatment apparatus

3. 25The coagulatigndiltrafiopmhihe secoud pretreatmephapRatatug.3a, agaiarementiqned, reduces
the scales by coagulation-filtering the treated-concentrated-water s6b, and removes the toxic

substancedT6f kyirdES eRi B thidl e Fhdreredieali iees s Beenonisnios- Biestike. f5047] 30The
NF-treatmentabihe. see0Rd RISHRAIMBBLRARRAMLS: 3818 A ORRSSD-water-generating the

industrial water sl, s2, s2a from the sewage water. Furthermore, the desalination
system 28 comprises the drinking water fresh-water-generation system Sb for
fresh-water-generating the drinking water s3 from the sea-water, similarly to the
embodiment 1.

15 [0045]

The industrial water fresh-water-generation system 2Sa of the desalination
system 25 further comprises the second pretreatment apparatus 3a for pretreating the
treated-concentrated-water s6b removed by the second low-pressure RO membrane 4
and the third low-pressure RO membrane 4a for permeating the second

20 treated-concentrated-water s7b pretreated by the second pretreatment apparatus 3a, in
the industrial water fresh-water-generation system Sa of the embodiment 1.
[0046]
The second pretreatment apparatus 3a is an apparatus for performing the
coagulation filtration and/or the NF-treatment, similar to the pretreatment apparatus 3.
25 The coagulation filtration of the second pretreatment apparatus 3a, as
aforementioned, reduces the scales by coagulation-filtering the
treated-concentrated-water s6b, and removes the toxic substances of cyanides (CN) or
the like, and the heavy metals of chromium or the like.
[0047]
30 The NF-treatment of the second pretreatment apparatus 3a is a process to
utilize the NF membrane as aforementioned, and eliminates the low molecular

impurities of cyanides (CN) or the like or microorganisms, by making the
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utilize the NF membrane as aforementioned, and eliminates the low molecular impurities of cyanides
(CN) or the like or microorganisms, by making the treated-concentrated-water s6b permeate the NF
membrane. The third low-pressure RO membrane 4a is a low-pressure RO membrane for
removing the salinity or the like by permeating (filtering) the sewage water by the permeation pressure
of approximately 1 to 2 MPa (mega-pascal) which is relatively 5low, since the salinity concentration of
the sewage water is low of 0.4% approximately. E?048] Subsequently, the process for
fresh-wateflg@RerRgHal s armgas he M frapitHasewage water in the industrial water

fresh-water-generafion ey alem 2 QfthrdlesaliBaliRsYSIE T 4 RheWA I iRnddhdescribed.

10The sewage water is fed-under-pressure to the interior of the industrial water fresh-water-generation

system 25&B0iBSHinPinEnPvEtelikGobYias tanem BR e imhk teiayeanatef s et Eites (is filtered
by) the MBR. 1, apd theragtivatgd enflacks 1 bactefigpanehthe lilkeare kemavedthgieRy. [0049]

15The MBR permeate water s5a of the sewage water which has permeated the MBR 1 is
water-8uppiddl 18 8541 88 gy RSN e ReY ﬁ%ﬁ?o?%)ﬁ@? Bytasgamp i antPBiPperAiEsting the first
Iow-pressu[@OB@ membrane 2, the sewage water concentrated-water s6a including the impurities of
the salinity, ions or the like is removed and desalinated, then, the industrial water sl is produced

(generated). 20 ForPreHeRISridratRTSE ToRilBcappYaihisaiAlng dhiidetaenisef ban be

acquired, the remaipdenef e sawvagrwateke thatisiiaisayappeaximately e afdhe sewage water is
removed as the sewage water concentrated-water s6a including the impurities of the salinity, ions or

the like. [0G56]Ushhdcsalipagansss Banceifritdd Wateh Sedeseitidted by the first low-pressure RO

membgane 2 is sentie {beetigatimentappataitneiands apd indhesetigatniect-apRanatus 3, the
coagulation filtration and/or the NF-treatmcnt is performed to remove the scales ides or the like.

cyan
The water 5B Yalstatr a7 0RiekS I TheEevals sy Rlorftshtrateasweaks Sentbei Brétreated by

the pretreatmentapparatis:3pdendhvatar-sHpRiedtp the saernd lawrpirsauR £/Q Nempbrane 4 by
the pump p3, and by permeating the second Iow-gressure RO membrane 4, the

treated-cort¥itabatVARR GBS MHEFRIfE IR it ORTRSY of the salinity, ions or the like is removed and
desalinated;049)

15 The MBR permeate water s3a of the sewage water which has permeated the
MBR 1 is water-supplied to the first low-pressure RO membrane 2 by the pump p2,
and by permeating the first low-pressure RO membrane 2, the sewage water
concentrated-water sba including the impurities of the salinity, ions or the like is
removed and desalinated, then, the industrial water s is produced (generated).

20 For the industrial water s1, while approximately 1/2 of the sewage water can
be 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 séa including the
impurities of the salinity, 1ons or the like.

[6050]

25 The sewage water concentrated-water s6a separated by the first low-pressure
RO membrane 2 is sent to the pretreatment apparatus 3 and, and in the pretreatment
apparatus 3, the coagulation filtration and/or the NF-treatment is performed to remove
the scales, cyamides or the like. The water to be treated s7a which 1s the sewage water
concentrated-water s6a being pretreated by the pretreatment apparatus 3, 1s

30  water-supplied tb the second low-pressure RO membrane 4 by the pump p3, and by
permeating the second low-pressure RO membrane 4, the treated-concentrated-water

s6b including the impurities of the salinity, 1ons or the like is removed and desalinated,
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then the industrial water s2 is produced (generated). [0051] For the industrial water s2, while
approximately 1/2 of the water to be treated s7a can be acquired, the remainder of the water to be
treated s7a, that is to say, Sapproximately 1/2 of the water to be treated s7a is removed as the

treated-concentrated-water sob including the impurities of the salinity, ions or the like. The water
to be treated s7a is approximately 1/2 of the sewage water, therefore, the industrial water s2 of
approximately 1/4 of the sewage water can be acquired. 10[0052] The

treated-coribenifmdalvsbtal selsrememadytdéssaesrrillow-pressure RU membrane 4 is sent to the
second prefigaiment apparatus 3a, and in the second pretreatment apparatus 3a, the coagulation
filtration and/or the NF-treatment is performed to remove the scales, cyanides or the like. The second

water to be treatedtPs $rndHfEHaL WaEctrehtBiuio ARRisHERet Wi Sothibaingprehe irsdBy the second
pretreaimer ApRATBILS.AgAAETSHaRLRA 1 . WELIoW MeSUtE RUMEmPRang 4, the pump

p3a, and by permeating the third low-pressure RU membrane 4a, the secon
treated-corid@rtratagshatel’ 36 Oiclliging el imisuribies Bk saiffity Ifons@etsd liks isthémoved and

desalinatedyhen thedndrstial waiasslade arraiueahgiaenerairdhiiflp3bns or FRN{Re industrial

water s2a, while approximately 1/2 of the second water to be treated s7b can be acquired, the
remainder of the sé'ﬁ%?nél"%ﬁ‘te?ot&ﬁet‘fﬁ‘@%osga’b{StWQPF@EH%?é?l,Yaéb%oaniﬁf’el?eW%éf Wdeecond water

to be treategs/R.is, r@MQVEs @ the.Lesecondysatedaencantratedivatarnsfcingluding the impurities

of the salinity, ions or the like. The second water to be treated s7b is approximately 1/4 of the
sewage watet'tférefore, the industrial water s2a of approximately 1/8 of the sewage water can be
acquirgd. 30084 As a result, the industrial water sl of approximately 1/2 of the sewage water

can be acquired, and the industrial water s2 of approximately 1/4 of the sewage water
The treated-concentrated-water s6b removed by the second low-pressure RO

membrane 4 1s sent to the second prefreatment apparatus 3a, and in the second
pretreatment apparatus 3a, the coagulation filtration and/or the NF-treatment is
performed to remove the scales, cyanides or the like. The second water to be treated
15  s7b which is the freated-concentrated-water séb being pretreated by the second
pretreatment apparatus 3a, is water-supplied to the third low-pressure RO membrane
4a by the pump p3a, and by permeating the third low-pressure RO membrane 4a, the
second treated-concentrated-water s6c¢ including the impurities of the salinity, ions or
the like is removed and desalinated, then the industrial water s2a is produced
20  (generated).
[00531

For the industrial water s2a, while approximately 1/2 of the second water to be
treated s7b can be acquired, the remainder of the second water to be treated s7b, that is
to say, approximately 1/2 of the second water to be treated s7b is removed as the

25  second treated-concentrated-water s6¢ including the impurities of the salinity, ions or
the like.

The second water to be treated s7b is approximately 1/4 of the sewage water,
therefore, the industrial water s2a of approximately 1/8 of the sewage water can be
acquired.

30  [0054]
As a result, the industrial water sl of approximately 1/2 of the sewage water

can be acquired, and the industrial water s2 of approximately 1/4 of the sewage water

15



can be acquired, and the industrial water s2a of approximately 1/8 of the sewage water can be
acquired, therefore, it is possible to water-take the industrial water of approximately 7/8 of the sewage
water in volume. [0055] According to the embodiment 2, the pretreatment apparatus is made in
two stages and the low-pressure RU membrane is constituted in three stages, therefore, it is possible
to acquire a volume of approximately 7/8 of the sewage water which is water-taken for the industrial

water, and to produce a dgareater amount of the industrial water from the sewage water. 10The other
embodimeft YiiegtHehatdrhsrHadrs Sirhitsist fBosg]aPProsHBmetal ohtiss eHBe dYtent 2, the

case to coisg thedndustriglvates frashowaleimgengyatiapaystemmSamang:ihe drinkingrwater
fresh-water-generation system Sb in the desalination system 2S has been exemplified, however, as
shown in 13PRREIMHE %fééﬁﬁéﬁéﬁ’%ﬂﬁ??@@ 194 e configured to comprise only the industrial
water fresh¢ygatgr-generation system 25a. Furthermore, in the embodiment 2, the case to
constitute the pretreatment apparatus in two sta}%es and the low-pressure RU membrane in three

stageg’has been ex$iIRE P ElFet@0 it eBhfig tPSRnT FRAY Bt rABRR Einilar T8 4R MBodiment 2 20

with the prefrgatmeniiapPRAV 3RS M-ERERLIR MRS aRhIes slages anddherewrpresswe RU
membrane in equal to or more than four stages. Due to this, it is possible to produce (generate) a

greater amSUitOF th HEHYEHIA VSRS Sin atﬁ%r%’é\ﬁﬁﬁémyl%r?fo 7IORRECEYALS AR B>> FIG.

5 is a conceptuatgenfiguration disgraw shpwing thedesalination systesm:af sheneneadiment 3. The
desalination system 3S of the embodiment 3 is configured to provide the industrial water amount
switching M&3r< R 6 HONA%S RAl&hs) for switching a 30 plurality of stages of the pretreatment

appatatus, and a piHaliy&f stagemehthednwspressuie: Riemempiamng, described in the embodiment 1,
2, in the arEitrar number of stages. The other configuration is similar to the desalination system

S, 2S of th Ogﬁ?g

odiment |, 2, therefore, the identical components are shown with identical references
to the embodimentihciadaging, indepthndestrRi@isigmitiedio comprise the industrial water

fresh-water-generation system 2S8a and the drinking water fresh-water-generation
system Sb in the desalination system 28 has been exemplified, however, as shown in

15 FIG. 4, the desalination system 25’ may be configured to comprise only the industrial
water fresh-water-generation system 2Sa.

Furthermore, in the embodiment 2, the case to constitute the pretreatment
apparatus in two stages and the low-pressure RO membrane in three stages has been
exemplified, however, the configuration may be made similar to the embodiment 2

20  with the pretreatment apparatus in equal to or more than three stages and the
low-pressure RO membrane in equal to or more than four stages. Due to this, it is
possible to produce (generate) a greater amount of the industrial water from the sewage
water.

[0057]

25 <<Embodiment 3>>

FIG 5 is a conceptual configuration diagram showing the desalination system
of the embodiment 3.

‘The desalination system 38 of the emboediment 3 is configured to provide
the industrial water amount switching means (the switching means) for switching a

30  plurality of stages of the pretreatment apparatus, and a plurality of stages of the
low-pressure RO membrane described in the embodiment 1, 2, in the arbitrary number

of stages.
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[0058] Thedesalinationsystem35comprises theindustrialwater fresh-water-generation system 3Sa
including a plurality of stages of the low-pressure RO membrane, a plurality of stages of the
pretreatment apparatus, the industrial water amount switching means or the like for
fresh-water-generating the industrial water sl, s2, s2a, s2b,... from the sewage water, and the drinking
water fresh-water-generation 10system Sb for fresh-water-generating the drinking water s3 from the
sea-water. [0059] The first, second, third, fourth low-pressure RO membrane 2, 4, 4a, 4b,... are
low-pressure RO mémbrdseseofimnaboingstiiensiinty Bretiisdiltemabypensienting 2itefirtgy the sewage

water by thewpeimeation presyte: phapaiomalei' addRads(megaagcaliphiehiselatively low,

since the salinity concentration of the sewage water is low of 0.1%, 0.2%, 0.4%, 0.8%,.
approximatereeegpsdetiieiynibosolent |, madhomispredrsatingne dppattieds 3, the second

pretreatm gparatus 3a, the third pretreatment apparatus 3b,... is the apparatus for performing the
coagulation 20 filtration and/or the NF-treatment. The coagulation filtration, as aforementioned,
reducds the scales!dd retpslasiiRe toxirskiibstadCes 6PByAHieles (ON) oindistikd anwakrs heavy

metals of chromium-pt theriken by eaoidatioprfiligring thedrive, waler(he geneeniaigd:water). The

NF-treatment, as aforementioned, eliminates the low molecular impurities of cyanides (CN) or the like
or microoré%@ig?ﬁ@,bwlﬁa%ﬁgrﬂh@zémﬁ%@w&ﬂqm@wwmrwwe%mm@l (k) the NE
membrane, {QQftlswirchifiedRanstiahwaier AMAUD SWHGHIG MeRRSIROMRKSE S tRgSitching control

apparatus 9 for switching the valve vl, v2,... and the flow-channel of the valve vl, v2, 30The valve vi,
V2, V3,... afé-tiifde ity vENBsBn AVREE I dr ARG B iR aterA g iEshorrgagsasidier) from the

first Iqy-pressire SIonaRBanG.2 o Uhe #6R0MEIAWHRIESSHRR O MFMRLARE. dutlie third low-pressure
RO membrane 4a, the fourth
[0059]

The first, second, third, fourth low-pressure RO membrane 2, 4, 4a, 4b,... are
low-pressure RO membranes for removing the salinity or the like, by permeating
(filtering) the sewage water by the permeation pressure of approximately 1 to 2 MPa

15 (mega-pascal) which is relatively low, since the salinity concentration of the sewage
water 18 low of 0.1%, 0.2%, 0.4%, 0.8%,... approximately, respectively.
[0060]

Each of the prefreatment apparatus 3, the second pretreatment apparatus 3a,

the third pretreatment apparatus 3b,... is the apparatus for performing the coagulation
20  filtration and/or the NF-treatment. The coagulation filtration, as aforementioned,

reduces the scales and removes the toxic substances of cyanides (CN) or the like and

the heavy metals of chromium or the like, by coagulation-filtering the brine water (the

concentrated-water). The NF-treatment, as aforementioned, ecliminates the low

molecular impurities of cyanides (CN) or the like or microorganisms, by making the
25 brine water (the concentrated-water) permeate (filter) the NF membrane.

[0061]

The industrial water amount switching means comprises the switching control
apparatus 9 for switching the valve v1, v2.... and the flow-channel of the valve v1, v2,
v3,....

30 The valve v1, v2, v3,... are three-way valves and switch to drain the brine
water (the concentrated-water) from the first low-pressure RO membrane 2, the second

low-pressure RO membrane 4, the third low-pressure RO membrane 4a, the fourth
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low-pressure RO membrane 4b,..., or to flow to the pretreatment apparatus 3, the second pretreatment
apparatus 3a, the third pretreatment apparatus 3b...of the subsequent stage, respectively. Incidentally,
for the valve v 1, v2,..., the normal condition is preferably set to the longer duration one, the drainage
or the flow to the pretreatment apparatus of the down-stream. [0062] The switching control
apparatus 9 is a control apparatus to control the switching of the valve vi, v2, v3,..., and controls the
switching to drain the brine water from the first low-pressure RO membrane 2, the second
low-pressURMRUF figimBksh&gMbwrtite third 1601 préssurt RS mesHBrERe L 2PPaGEES flowto the

pretreatmentapPaatus Anihie SWMW&@%%%P%%%@&F‘G&I} b pretrpatmeng,apparatus

3b,... of the subsequent stage by the valve v |, v2, v3,..., respectively. [0063] The switching control
apparatus SRSERERsStrEFthewsHtRoHeT HEidmsihy) &1 sheontoming tha’entrdigedaimation system

3S. More spe@ficallys thersmitehing &Pﬂié%ﬁg&aﬂﬁwﬁ&l%mpfﬁﬁe&m%géique@ the
(microcomputers), the interface circuits such as the A/C.D/C converters or the like, the current control

circuit8 or (N8RS sARRMRIY et &PAbHES Mthe valve vi, v2, v3,... The switching operations of the
valve vi, v2ougz}. are described in the control program stored in the ROM (Read Only 20Memory) of
the microcomputers. [0064] The control of the switching control apparatus 9 is performed as following.
For the first mode, the VEHERING SRHEHeRBPIRBIIrdinagR SRIETOFhePBliEHYaRec92li93, tmay be

switched tq.gjthemngidessinegthe sewags. watel Zanansentraiagvatan shadsudsansd nihe valve vi of
the upper-stream. Due to this, the industrial water s | being the MBR permeate water s5a which

has permedfs8 the it WS FE LGB ROTHORBFah e, ALV RIFEN #rBiM e dddiy® water.
[0065];30F@k thergesRns-ade Rehile-abstaevalvevidsiepeneehtotea domechaphghiasthe second

low-pressure RO membrane 4, the valve v2 is switched to the drainage side. The other valve v3,...
may be SsWiEhsRF L Limher R Y fwaFus 3a, the third pretreatment apparatus 3b,... of the

subsequent stage by the valve v1, v2, ¥3,..., respectively.
[0063]
The switching control apparatus 9 is enclosed in the controller (not shown) for
15  confrolling the entire desalination system 3S. More specifically, the switching control
apparatus 9 comprises the microcomputers (microcomputers), the interface circuits
such as the A/C-D/C converters or the like, the current control circuits or the like for
switching the operations of the valve vl, v2, v3,... The switching operations of the
valve vi, v2, v3,... are described in the control program stored in the ROM (Read Only

20 Memory) of the microcomputers.

[0064]
The control of the switching control apparatus 9 is performed as following.
For the first mode, the valve v1 is switched to the drainage side. The other
valve v2, v3,.. may be switched to either side, since the sewage water

25  concentrated-water s6a is drained in the valve v1 of the upper-stream.

Due to this, the industrial water s being the MBR permeate water s3a which
has permeated the first low-pressure RO membrane 2, can be acquired, from the
sewage water.

[0065]
30 For the second mode, while only the valve v1 1s opened to the flow-channel to
the second low-pressure RO membrane 4, the valve v2 is switched to the drainage side.

The other wvalve v3,.. may be switched to either side, since the
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treated-concentrated-water s6b is drained in the valve v2 of the upper-stream. Due to this, the
industrial water sl being the MBR permeate water s5a which has permeated the first low-pressure RU
membrane 2 and the industrial water s2 being the water to be treated s7a pretreated by the
pretreatment apparatus 3 which has 5 permeated the second low-pressure RU membrane 4, can be
acquired, from the sewage water. [0066] For the third mode, while the valve vi, v2 are opened to
the flow-channels to the second low-pressure RO membrane 4, and the third low-pressure RU

membranel%atad sesgrastriedy venvak és e edvitche y 4y theldrBihagensiaelr e other valves may be
switched to either gigle (Singe the Iﬁ%@g%%p%@&r@ﬁa%gfgva%@Mﬁﬁigaﬁ%%dv&@t&?%s\ﬁamw of the

upper-stream. Due to this, the industrial water sl being the MBR permeate water s5a which has
pe 'Heated P AraIcRIGH She J8isF RIPHES BAL PeTHEdRg st thtatad udrisbivatens21Boiater to be

treated s7qRreliraied bY-the pretetment appaatis R hich hpppereeates.the,second low-pressure

RU membrane 4, and the industrial water s2a being the second water to be treated s7b pretreated by
the seBond praGeathient 5P d ity s WHdRhES PeF dtedothBestcigdolomaig sravrES membrane
4a, can begggpired, from the sewage water. 20[0067] For the fourth mode, while the valve vi, v2,
v3 are opened to the flow-channels to the second low-pressure RU membrane 4, and the third
Iow-pressd@ﬁ&]} membrane 4a respectively, the other valves are switched to the drainage side. Due

to this, the industrighwatevs:-thging the,MBR: RerReatewaler 42s2eWhichasdermaated the first
low-pressure RO membrane 2, the industrial water s2 being the water to be treated s7a pretreated by

the pretredfifisRt PRI SWAIRY HBS SRR 4168 drReJBESHE YoW rese R E RETREmBfine 4, the

industrial waigesRaibeine theveecond walaldp Redtealer s/b pastreatediy thawgcery pretreatment
apparatus 3a which has permeated the second low-pressure RU membrane 4a, and the industrial 30

water s2a BRI tHe A ALEF oIS tisateatetepetrintsd-pirtresfsirg pitrehimbst@haratus 3b

which has pegngategdhesfausth low-pressure RU membrane 4b, can be acquired, from the sewage
water. Incidentally, in the fourth low-pressure RU membrane 4b, the third treated-concentrated-water

s6d is removed. ’D”%@rg}ﬁaﬁ&,iﬁ%ﬁl%iW@t%sérB?til‘b‘%ﬁ%Mﬁgr RATES B Eha B W Hfdssure RU
membranensidg-sinaiadyshit isrposibigdawatenincrasssthe neustial-watesd0068lasegerding to the

embodiment 3, a plurality of stages of the low-pressure RU .

15  water to be tredted s7a pretreated by the pretreatment apparatus 3 which has permeated
the second low-pressure RO membrane 4, and the industrial water s2a being the second
water to be treated s7b pretreated by the second pretreatment apparatus 3a which has
permeated the second low-pressure RO membrane 4a, can be acquired, from the
sewage water.

20 {0067}

For the fourth mode, while the valve vl1, v2, v3 are opened to the
flow-channels to the second low-pressure RO membrane 4, and the third low-pressure
RO membrane 4a respectively, the other valves are switched to the drainage side.

Due to this, the industrial water s} being the MBR permeate water

25  s5a which has permeated the first low-pressure RO membrane 2, the industrial water s2
being the water to be treated s7a pretreated by the pretreatment apparatus 3 which has
permeated the second low-pressure RO membrane 4, the industrial water s2a being the
second water to be treated s7b pretreated by the second pretreatment apparatus 3a
which has permeated the second low-pressure RO membrane 4a, and the industrial

30  water s2a being the third water to be treated s7¢ pretreated by the third pretreatment
apparatus 3b which has permeated the fourth low-pressure RO membrane 4b, can be

acquired, from the sewage water. Incidentally, in the fourth low-pressure RO
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membrane, a plurality of stages of the pretreatment apparatus, the valve vl, v2, v3,... for switching to
flow the brine water (the concentrated-water) to the low-pressure RO membrane of the subsequent
stage or to drain, and a switching control apparatus 9 for controlling the switching of the valve are
provided, therefore, it is possible to flexibly 10modify the industrial water amount to be water-taken,
depending on the demand amount of the industrial water, and the more or less of the sewage water
amount. The embodiments 1, 2 give the other action effects similarly. [0069] Incidentally, in the
embodimeftRtraeateths Bordprisécthedngustrigivwetsr sp9 frasmaraér-generation system 3Sa and

the drinking water fﬁ%ﬁé?ﬁ%ﬁ@%ﬁéﬂﬂ%%ﬁ%@%{ﬂn% 9?%!%%&@’%%(%}%&% een

exemplified, however, as shown in FIG 6, the desadlination system 3S' may b to comprise
only the indStarIgatsk frasHap atdrigepsibtioln sysmsigSasddoToKeenisreeiar, in the industrial water
amount svvfmigwp means described in the embodiment 3, the case to configure the pretreatment
apparatus In two stages and the low-pressure RU membrane in three stages, has been exemplified,

however, the configératier siaytie smagdisiamah to Rheadmbeditaert i e-pressestiOnt apparatus
in equal to,gemaredhan iar S108s.200 Mgl QrRIasSUe RHAMGNRIANG iR2pequal\le or more than

four stages. Due to this, it is possible to produce a greater amount of the industrial water, from the

sewage wdrgrs{oring to flapcibe heany edldss consanirated podsiie thapplynmsseonfidlration of the
industrial watalAmeWrSWIlahiag mea étB?t%‘/lﬁilt%i,nﬁlﬁng@Wcﬁfﬂ%’@o\ﬁtlro\f%?}ﬁramss@t%%? switching

control apparatus 9) described in the embodiment 3, also to the embodiment 1, 2. [0072
controlling the switching of the valve are provided, therefore, it is possible to flexibly

10 modify the industrial water amount to be water-taken, depending on the demand
amount of the industrial water, and the more or less of the sewage water amount.
The embodiments 1, 2 give the other action effects similarly.
[0069]
Incidentally, in the embodiment 3, the case to comprise the industrial water

15  fresh-water-generation system 3Sa and the drinking water fresh-water-generation
system Sb in the desalination system 38, has been exemplified, however, as shown in
FIG. 6, the desalination system 35’ may be configured to comprise only the industrial
water {resh-water-generation system 3Sa.

{0070}

20 Moreover, in the industrial water amount switching means described in the
embodiment 3, the case to configure the pretreatment apparatus in two stages and the
low-pressure RO membrane in three stages, has been exemplified, however, the
configuration may be made similar to the embodiment 2 with the pretreatment
apparatus in equal to or more than three stages and the low-pressure RO membrane in

25  equal to or more than four stages. Due to this, it is possible to produce a greater
amount of the industrial water, from the sewage water.

[0071]
Incidentally, needless to say, it is possible to apply the configuration of the
industrial water amount switching means (the switching means) (valve v1, v2, v3,...,

30  the switching control apparatus 9) described in the embodiment 3, also to the
embodiment 1, 2.

10072]
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Moreover, in the aforementioned embodiment 1, 2, the MBR 1 has been exemplified as the purification
apparatus for purifying the sewage water, however, the purification apparatus which is different from
the MBR, such as the plain sedimentation method, the sand filtration, the disinfection or the like may
be applied. 5 Incidentally, the numerical values utilized in the description of the aforementioned
embodiments have shown one example, and these numerical values are not to be limited to.
EXPLANATION OF REFERENCES 10[0073] 1 MBR (purification apparatus) 2 first low-pressure RU
membrane (first RY/stepvsrane, tROadssesriigcd srebehmeant hpparbeudfirst phetsebeatent

apparatus, Rietiaatment ARAAIAHSY on %%%QQ%PEEH ﬂq%eeﬂfease%@,ae%ﬁéﬁ%%%wetﬁ%tmem

apparatus, pretreatment 15apparatus) hird pretreatment apparatus (first pretreatment apparatus,

pretreatmeprapgiaierusPrsssnd bR presshfERY ngibrédire (déddnd®Rb mentbeardairu
membrane) 4a-{birddew AR R RU-mematape hiid Rdamambrang R LM F}%%‘@rane , 4b fourth

low-pressure RU membrane (fourth RU membrane, RU membrane) 20 5 U

high-pPessure RU AHEIABHNE. (RLE mewisrasd) gfﬂﬁﬁﬁch‘l’rﬁ‘@Mtr’@I a\bear@%@@W@cmﬁg fhreans) S, 2S,
3S, S, 25, BareArspinatanhBRisR Rd 15éeSdtwie R RAUSHa Wales 2583 drnking.Valfles

are not to be lIimited to.

EXPLANATION OF REFERENCES
10 [0073]
I MBR (purification apparatus)
2 first [ow-pressure RO membrane (first RO membrane, RO membrane)
3 pretreatment apparatus (first pretreatment apparatus, pretreatment apparatus)
3a second prefreatment apparatus (second pretreatment apparatus, pretreatment
15  apparatus)
3b third pretreatment apparatus (first pretreatment apparatus, pretreatment apparatus)
4 second low-pressure RO membrane (second RO membrane, RO membrane)
4a third low-pressure RO membrane (third RO membrane, RO membrane)
4b fourth low-pressure RO membrane (fourth RO membrane, RO membrane)
20 5 UF membrane
7 high-pressure RO membrane (RO membrane)
9 switching control apparatus (switching means)
S, 28, 38,87, 28, 35’ desalination system
sl, s2, s2a, s2b industrial water
25 53 drinking water
s5a MBR permeate water (permeate water)
s5b UF membrane permeation sea-water (water to be treated)
sba sewage water concentrated-water (first concentrated-water, concentrated-water)
s6b treated-concentrated-water (second concentrated-water, concentrated-water)
30  s6c¢ second treated-concentrated-water (third concentrated-water, concentrated-water)
s6d third treated-concentrated-water (concentrated-water)

s7a water to be treated (first water to be treated)

21



sba MBR permeate water (permeate water) sSb UF membrane permeation sea-water (water to be
treated) s6a sewage water concentrated-water (first concentrated-water, concentrated-water) s6b
treated-concentrated-water (second concentrated-water, concentrated-water) 30s6c¢ second
treated-concentrated-water (third concentrated-water, concentrated-water) s6d third
treated-concentrated-water (concentrated-water) s7a water to be treated (first water to be treated) s7b

second water to be treated (second water to be treated) vi, v2, v3 valve (switching means) CLAIMS
LA desalinafibrespserrier @dxalinatddssewube atpitisr indoséslivater, comprising: 5a purification

apparatus {or Rurifyng by @gﬁ%gg’%r}ggg%fewage water; a first RO membrane for permeating
permeate water which permeated the purification apparatus; and including and removing

salinity thereof in first concentrated-water
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10and also generating industrial water; a first pretreatment apparatus for performing pretreatment
of at least either of concentration filtration or NF membrane filtration to the first concentrated-water;
and a second RO membrane for permeating first water to be treated to which pretreatment
was 15performed by the first pretreatment apparatus; and including and removing salinity
thereof in second concentrated-water and also generating industrial water. 2. A desalination system
according to claim 1, comprising: 20a second pretreatment apparatus for performing pretreatment of at
least either of concentration filtration or NF merhgk&Me filtration to the second concentrated-water; and
a third RO membrane for permeating second water to be treated to which pretreatment
was 25performed by the second pretreatment apparatus; and including and removing salinity
thereof in third conkentrateti-drstdmaneratssiganeratatinatisgiat weaervaiea debatinarigarsystem for
desallnatlngjggﬁ/lv@g%water and sea-water, 30comprising: a purification apparatus for purifying by
permeating the sewage water; a plurality of RO membranes for permeating permeate water which
permeated the purm@gﬂgﬁatlon apparatus for purifying by permeating the sewage water;

a first RO membrane for
permeating permeate water which permeated the purification
apparatus; and
including and removing salinity thereof in first concentrated-water
10 and also generating industrial water;
a first pretreatment apparatus for performing pretreatment of at least either of
concentration filtration or NF membrane filtration to the first concentrated-water; and
a second RO membrane for
permeating first water to be treated to which pretreatment was
15 performed by the first pretreatment apparatus; and
including and removing salinity thereof in second concentrated-water

and also generating industrial water.

2. A desalination system according to claim I, comprising:

20 a second pretreatment apparatus for performing pretreatment of at least either
of concentration filtration or NF membrane filtration to the second concentrated-water;
and

a third RO membrane for
permeating second water to be treated to which pretreatment was
25  performed by the second pretreatment apparatus; and
including and removing salinity thereof in third concentrated-water

and also generating industrial water.

3. A desalination system for desalinating sewage water and sea-water,
30 comprising:
a purification apparatus for purifying by permeating the sewage water;

a plurality of RO membranes for
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apparatus; and including and removing salinity thereof in concentrated-water and also
generating industrial water; and a single of or a plurality of pretreatment apparatuses for
performing pretreatment of at least either of concentration filtration or NF membrane filtration to
concentrated-water which was removed by either of a plurality of the RU membranes. 4. A
desalination system according to either one of the claim 1 to 3, 10 comprising a switching means for
switching to drain the concentrated-water or to flow the concentrated-water to the pretreatment
apparatus of down-streamPlitee¥sneaeasT vekeahbisbopeinaetedithe rambeeierby the RU membrane.
5.A desalig}glggqgtﬁyﬁgg} according to either one of the claim | to 4, 15comprising: alJF
membrane for removing particles in the sea-water by permeating the sea-water; and an RU membrane
for permeating water to be ftestEHaVHIEN PBATIGASE ABYUD¢TRe bRrasrcRO ERiRi-Water andncluding and

removing salinifyRf-She WaLRIsIAHe, theateshand also generating drinking water. 6. A desalination
method for desalinating sewairgce water and sea-water, 25generating industrial water by making the

sewage water perriedite2furiticationt apparbitis @hPTSERDSHe mpRaiIaIsaRdior  Pg&TEIaENg industrial

water by making firsheonceniratediater which wag Fermeyad by e frstiRHmembane rermeate
second RU membrane, after at least either pretreatment of concentration filtration or NF membrane

filtration is PEIFERHEAISMRter Which essispRitrshbinstiisd e slrerrdtyo EBmRR6) Terralisagating industrial

water by permeating third RU membrane, after second concentrated-water removed by

4. A desalination system according to either one of the claim 1 to 3,
10 comprising a switching means for switching to drain the concenirated-water or to flow
the concentrated-water to the pretreatment apparatus of down-stream, in down-stream
of concentrated-water side removed by the RO membrane.
3. A desalination system according to either one of the claim 1 to 4,
15 comprising:
a UF membrane for removing particles in the sea-water by permeating the
sea-water; and
an RO membrane for
permeating water to be treated which permeated the UF membrane;
20 and
including and removing salinity of the water to be treated and

also generating drinking water.

6. A desalination method for desalinating sewage water and sea-water,
25 generating industrial water by making the sewage water permeate purification
apparatus and first RO membrane; and
generating industrial water by making first concentrated-water which was
removed by the first RO membrane permeate second RO membrane, after at least
cither pretreatment of concentration filtration or NF membrane filtration is performed.
30
7. A desalination method according to claim 6, for generating industrial

water by permeating third RO membrane, after second concentrated-water removed by
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the second RU membrane performs at least either pretreatments of concentration filtration or NF
membrane filtration. 8. A desalination method for desalinating sewage water and sea-water,
opurifying the sewage water by permeating purification apparatus; and repeating a process to
generate industrial water by making permeate water which permeated the purification apparatus
permeate RU membrane; and a process to perform at least either pretreatments of concentration
10filtration or NE membrane filtration to concentrated-water removed by the RU membrane. 9.A
desalinatioftn&trtl aREb PG A5 BstHST Biid D Rth & dthiftBto BesRAErMAL oidranttrEation

concentrategd\Wwate PP fARWihe, CHIcshtsated-water to the 15pretreatment performed in
down-stream, in down-stream of concentrated-water side removed by the RU membrane. 10. A

desalination method according to either one of the claim 6 to 9, for generating drinking water by
making the sea-wafer permegie.HiR MamRiAnE RRARH Qi MEPREAR v ater and sea-water,

5 purifying the sewage water by permeating purification apparatus; and
repeating
a process to generate industrial water by making permeate water
which permeated the purification apparatus permeate RO membrane; and
a process to perform at least either pretreatments of concentration
10 filtration or NF membrane filtration to concentrated-water removed by the RO

membrane.

9. A desalination method according to either one of the claim 6 to §,
switching to drain the concentrated-water or to flow the concentrated-water to the
15  pretreatment performed in down-stream, i down-stream of concentrated-water side

removed by the RO membrane.
10. A desalination method according to either one of the claim 6 to 9, for

generating drinking water by making the sea-water permeate UF membrane and RO

20  membrane.
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