DESCRIPTTION
TITLE OF THE INVENTION: WATER PRODUCING SYSTEM AND OPERATION
METHOD TEEREFDR
TECHNICAL FIELD
[GC01}

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

BACKGROUND ART
[0002]

In recent years, technologies relating toc a separation
membrane are being developed, and with characteristics sush as
space-saving, energy-saving, and filtrate water quality
improvement, the technologles are widely used for varicus
purposes such as watlter treaﬁment. For example, a
microfiltration membrane (MF membrane} and an ultrafiltration

membrane (UF membrane] are applied to a water cleaning process



for produéing industrial water or tap water from river water, groundwater, or
treated sewage, and applied to pre-treatment and a membrane bioreactor in a
seawater desalination reverse osmosis membrane fireatment step. A
nanofiltration membrane (NF membrane) and a reverse osmosis membrane (RO
membrane) are appiied to removal of ions, seawater, desalination, and a
wastewater reclamation process.

[0003]

Currently, as a method for reclaiming sewage/drainage, for example, there
is a method of performing treatment called a “membrane. bioreactor (Membrane
Bioreactor; . MBR)” in which sewage or industrial drainage which has
conventionally been treated by an activated sludge process is treated by the
MF/UF membrane directly immersed in an activated sludge tank, and performing
filtration with the NF/RO membrane installed at the later stage to obtain pure
water as product water.

[0004]

As s system for producing fresh water from seawater or brackish water,
there is a technology in which pre-treatment by sand filtration which is a
conventional water clarification technology is carried out, and thereafter filtration
is carried out with the NF/RO membrane. In additio.n, there is a method in which
seawater or brackish water is pre-treated using the “MF/UF membrane as
described above, and filtration is carried out with the NF/RO membrane. With

this system, since seawater



cannot be desalted by the pre-treatment, desalination entirely
depends on the treatment with the NF/RC membrane at the later
stage.
[CO05]

With the NF/RO membrane separation method, supply
pressure being hicher than csmotic pressure is required. Thus,
pressure mast be applied when supplving raw water to the NF/RO
membrane with a pump called a "booster pump". That is, as a
salt concentration of raw water supplied to the NF/RO membrane
is higher, the osmotic vressure becomes higher. Thus, it
becomes necessary to apply higher pressure with the booster pump,
andmore energy for allowing the booster pump to operate becomes
necessary.

[0006]

Therefore, in a water producing plant, only one of a
Sewage/waStewater reclamation process and a seawater
desalination process is performed 1n general. However, in
recent years, a membrane treatment system integrating a sewage
high-level treatment process and the seawater desalination
process has been develcped (Patent Document 1, Non-Patent
Document. 1, Non-~Patent Document Z). According to this
technology, after sewage is treated by the MBR, fresh water is
produced using an RO membrane, and concentrate produced as a
by-product at the time of separation of {he RO menbrane is nixed

with seawater. Thus, a salt concentraticn in the supplied



seawater is lowered, and hence the specificaticon of the booster
purp in an operation of RC membrane separation used in seawater
desalination can more be simplified than in the conventional
manner. Therefore, the system becomes further energy-saving.
[0007]

In such an integrated membrane treatment system using
piural kinds of raw water, for example, sswage/drainage and
seawater from different supply sources are used as raw water.
Thus, feed water guantities thereof are sometimes largely
changed from time to time. In particular, sewage/drainage is
easily changed due toeihuman activity time, a plant operation
time, or the like. When the respective feed water guantities
of raw water are changed, a mixing ratio between the RO membrane
concentrate produced as a by-product from a sewage treatment’
line and s=awater 1is changed. Thus, the salt concentration
(osmotic pressure) in seawater to be supplied to the RO membrane
on the side of a seawater treatment line is changed.

(0008}

Iin & case where a.though a necessary product water
guantity is determined, a sewage/drainage gquantity is largely
changed, and the product water gquantity is ensured by & seawater
intake quantity, the sailt concentration after mixing is
sometimes largely changed. Thus, there is aneed for installing
a booster pump capable of responding to high pressure toe low

pressure on the side of the seawater treatment line. When a

4



booster pump having large capacity is controlled and operated
by an inverter or the like, efficiency 1s interior at the time
of low pressure, so that an ensrgy-saving effect is decreased.
When the mixing ratic of seawater 1s too nigh, an effect of
diluting the sewage RO membrane concentrate relative to
seéwater'is dgcr@ased, and the galf concentration is not really
lowered. Thus, there is a problem that an advantage of the
integrated membrane treatment system is almost lost. Further,
in a case of & fixed mixing ratio, when the feed water gquantity
of sewage/drainage is decreased, the sewage RO membrane
concentrate ls unaveolidably reduced. Thus, mixlng seawater is
also reduced, and the feed water to the RO membrane on the side
of the seawater treatment line is reduced. Therefore, there
is also a problem that the necessary product water quantity
cannot be cbtained.
100097

Ineach plant of a sewage plant and other plants, an inflow
guantity of sewage and a discharge guantity of drainage are
generally determined. In & case where such sewage and drainage
are taken as raw water and a collection rate and a mixing ratio
of an RO membrans process are uniformly determined, the product
water quantity of the system 1s naturally dscided, and the
gquantity does not always match with user needs. Ina case where
the sewage/drainage guantity is small but the necessary product

water guantity is large, in the system of Patent Document 1,



Non-Patent Document 1, Non-Patent Document 2, a concentrate
guantity of the sewage/drainage RO membrane process 1is
decreased, and when the seawater intake quantity is increased
at a designing stage, there is 2 problem that an energy-saving
affect iz small in the system.

(00101

Meanwhile, as an example that the sewage high-level
treatment and the seawater desalination are performed in one
water producing plant, there is a2 known method of supplyving
sewage/drainage in a case where sewage/drainage having a lower
salt concentration than seawater or brackish water exists as
feed water, or supplyving seawater or brackish water in a case
where sewage/drainage cannot be supplied due to the dry season,
- stoppage of the plant, or the like (Patent Document Z and
Non~Patent Document 3}. According to this technology,
sewage/drainage is used as feed water. Thus, the technology
is more energy-saving than the seawater desalinaticn using only
seawater or only brackish water, anda fixed flow rate of product
water can be surely obtained.

[00611]

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

Document 2 and Nen-Patent Documant 3, the system is often chosen



in accordance with the sewage/dralnage quantity which is an
already determined water guantity.
[00l2]

In recent years, seawater desalination with a reverse
csmosls membrane is adopted in a drought-prone region such as
the Middle East, and there are a number of large-sized reverse
ogmosismembraneplantswhcsawaterproductionquantityexceeds
100 thousand m3/d. It is predicted that a necessary water
production guantity will be increased and large-sized reverse
osmesis membrane plants will be increased in the future.
[0G13]

An enough sewage/dralnage guantity can.be snsured when
a plant is constructed near a large-sized sewage plant and a
large plant. Heowever, it is difficult to ensure a large
sewage/drainage guantity in a small sewage plant, diversified
type sewage plants, and small and middle plants. Therefore,
there 1s a problem that the svystem of Patent Document 2 and
Non-Fatent Documént 3 cannot cope with a size increase of the
system in a case where the necessary water production quantity
ig large or the sewage/drainage guantity is small.

PRIOR ART DOCUMENTS
PATENT DOCUMENTS
0014}
Patent Document 1: International Publication WO

2010-6187%



Patent Document 2: Japanese Patent No. 3957081
NON-PATENT DOCUMENTS
[0015]

Non-Patent Document 1: "Kobelco Eco-Solutions Co., Ltd.
and Four Others Conduct Demonstration Experiment of Model
Project Launched by Ministry of Economy, Trade and Industry in
Shunan-shi®, {online], March 5, 200%, Nihon Suide Shinbun,
{searched for on July 2, 2009}, via the Internet <URL:
http://www.suldo-gesuido.co.jp/blog/suido/2009/03/post 2780
htmis
Non-Patent Document 2: "Adoption of "Discover Technology
Seeds Aiming at Low-Carbon Society / Social System Verification
Model Project"", [online]l, March 2, 2009, press release from
Toray Industries, Inc. [searched for on July 2, 2009, via the
Internet <http://www.toray.co.jp/news/watexr/nr090302.html>
Non-Patent Document 3: IDA World Congresg-Atlantis, The
Palm-Dubai, UAE November 7-12, 2009, PEF: IDAWC/DB09-033
SUMMARY OF THE INVENTION
PROBLEM TC BE SOLVED
[0016]

An object of the embodiments disclosed herein is to
provide a water producing system of utilizing composite water
treatment technologies in which a plurality of membrane units
using a gemi-permeable membrane is arranged to produce fregh
water from plural kinds of raw water, the water producing system

being



capable of ensuring a necessary'wéter production guantity and
coping with a gize increase of the system while responding to
change in a water intake quantity of raw water, and an operation
maethod therefor.

SOLUTIONS TO THE PROBLEMS

[c017]

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

In a first aspect, there is provided a water producing
system, at least comprising: a semi-permeable membrane
treatment apparatus A; a semi-permeable membrane treatment
apparatusg B; and a semi-permeable membrane treatment apparatus
C, wherein
(a) the semi-permeable membrane treatment apparatus A includes
- a2 semi-permeable membrane treatment device A for subjectin
treatment target water A having a low salt concentration to
seml-permeable membrane treatment to produce membrane permeate
A and concentrate A, and
- a treatment target water A delivery'meaﬁs for delivering the
treatment target water A to the semi-permeable membrane
treatment device A,

(b) the semi-permeable membrane treatment apparatus B includes

- a treatment target water B branching means for branching



treatment target water B having a higher salt concentration
which has a higher osmotic pressure than an osmotic pressure
of the concentrate A into twe or more,

- a gemi-permeable membrane treatment device B for subjecting
the treatment target water B to the semi-permeable membrane
treatment to produce membrane permeate B and concentrate B, and
- a first treatment target water B delivery means for delivering
one of the treatment target water B branched by the treatment
target water B branching means to the semi-permeable membrane
treatment device B asg treatment target water, and

{¢) the semi-permeable membrane treatment apparatus C includes
- a seni-permeable membrane treatment device C for subjecting
treatment target water to the semi-permeable membrane treatment
to produce membrane permeate C and concentrate C,

- a first water mixing means for mixing the other treatment
target water B branched by the treatment target water B
branching means wi th at least part of the concentrate A produced
in the semi-permeable membrane treatment device A,

- a mixed water delivery means for delivering the mixed water
by the first water mixing means to the semi-permeable membrane
treatment device C as treatment target water, and

- a second treatment target water B delivery means for
delivering the other treatment target water B branched by the
treatment target water B branching means to the first water

mixing means.

Q9a



In a second aspect, there is provided an operation method
for a water producing system, wherein
in the water producing system as defined above including a first
flow rate measuring means for measuring a flow rate of the
treatment target water A or the concentrate A,

the treatment target water of one or more semi-permeable
membrane treatment device X is switched by the treatment target
water switching means based on a measgured value of the firét
flow rate measuring means.

In a third aspect, there is provided an cperation method
for a water producing system, wherein in the water producing
system as defined above, based on a predetermined value of an
accumulatedmembranepermeatequantitycn:apredeterminedﬁalue
of a treatment time of one or more semi-permeable membrane
treatment device X, the treatment target water of the
semi-permeable membrane treatment device X is switched.

In a fourth aspect, there is provided an operation method
for a water producing system,
wherein in the water producing system ag defined above including
- a second flow rate measuring means for measuring a flow rate
of the treatment target water A delivered by the treatment
target water A bypass delivery means, the treatment target water
of one or more semi-permeable membrane treatment device X is
switchéd by the treatment target water switching means based

on a measured value of the second flow rate measuring means.

9b



In a fifth aspect, there is provided a water producing
gystem, comprising: a semi-permeable membrane treatment device
for subjecting a plurality of different kinds of treatment
target water to semi-permeable membrane treatment; and a
treatment target water switching means for delivering the
treatment target water to the semi-permeable membrane treatment
device, wherein

the semi-permeable membrane treatment device is formed
by a plurality of semi-permeable membrane treatment devices
arranged side by side, and

the water-prbducing system comprises a treatment target
water switching means for switching the treatment target water
to be delivered to a gemi-permeable membrane treatment device
¥ in guch a manner that one or more semi-permeable membrane
treatment device selected from the plurality of semi-permeable
membrane treatment devices serves as the semi-permeable
membrane treatment device X for subjecting two or more kinds
of treatment target water selected £from the plurality of
different kinds of treatment target water to the semi-permeable
membrane treatment.

In a sixth aspect, there is provided an operation method
for a water producing system, wherein in the water producing
system as defined above including a flow rate measuring means
for measuring a flow rate of one kind of treatment target watexr
selected from the plurality of different kinds of treatment

target water,

Sc



the kind of the treatment target water to be delivered
to one or more system of the semi-permeable membrane treatment
device X ig switched based on a measured value of the flow rate
measuring means.

In a seventh aspect, there is provided an operation method
for a water producing system, wherein in the water producing
system as defined above, based on a predetermined value of an
accumulated membrane permeate guantity or a predetermined value
of a treatment time of one or more system of the semi-permeable
membrane treatment device X, the kind of the treatment target
water to be delivered to the semi-permeable membrane treatment
device X ig switched by the treatment target water delivery
means.
foo18]

(1) A water producing system, at least including a
gemi-permeable membrane treatment process A, a semi-permeable
membrane treatment process B, and a semi-permeable membrane
treatment process C, wherein the semi-permeable membrane
treatment process A includes a semi-permeable membrane
treatment step A for subjecting treatment target water A to
gsemi-permeable membrane treatment to produce membrane permeate
A and concentrate A, and a treatment target water A delivery
means for delivering the treatment target water A to the
semi-permeable membrane treatment step A, the semi-permeable

membrane treatment process B includes a treatment target water

9d



B branching means for branching treatment target water B2 into
two or more, a semi-permeable membrane treatment step B for
subjecting the treatment target water B to the semi-permeable

memprane treatment to produce membrane permeate B and

9e



concentrate B, and a first treatment fTarget water B delivery
means for delivering cone of the freatment target water B
branched by the treatment target water B branching means to the
semi-permeable membrane treatment step B as treatment target
water, and the semi-permeable membrane treatment process C
includes a2 semli-permeable membrane treatment step C for

subjecting treatment target water to the semi-permeable

Q.

membrane treatment to

e}
=

oduce membrane permeate C and

@]

concentrate C, a first water mixing means for mixing the other
treatment target water B branched by the treatment target water
B branching means with at least part of the concentrate &
prodguced in the semi-permeable membrane Treatment step A, a
mixed water delivery means for delivering the mixsd water by
the first water mixing means to the semi-permeable membrane
treatment step C ag treatment target water, and a second
treatment target water Bdellverymeans fordelivering the other
treatment target water B branched by the treatment target water
B pranching means to the first water mixing means as treatment

target water.

{2y The water producing system according to (1)

, wherein

the semi-permeable membrane treatment step B and the

B

t

a

2 Coa

]

semi-permeable membrane treatment & respectively

provided with one or more seml-permeable membrans treatment

device, at least one semi-permeable membrane treatment device

10



selected from a group of the semi-permeaible membrane Lreatmant

1Ces ©

|83
Fhy
ot

«

ex the semi-permsable menbrane treatment step B and the
semi-permeable membrane treatment step C is a semi-permeable
membrane treatment device ¥ for subjecting both the treatment
target water B and the mixed water t¢ the semi-permeable
membrane treatment, and the water producing system includes a
treatment target water switching means for switching the
treatment target water to be delivered to the semi-permeable
membrane treatment device ¥ in such a manner that both the
treatment target water B and the mixed water are deliverable

to the semi-permeable membrane treatment device X.

y

0020]

(3} The water producing system according Lo {2}, wherein
the semi-permeable memprane treatment device ¥ subjects only
one of the treatment targset water B and the mizxed water to the
semi-permeable membrane treatment at oneg time.

(00211

{4y The water producing system according to {Z) or

[}
-
-

wherein the semi~permeable membrane treatment device ¥

communicates with both the deliverymeans of the first treatment

target water B dellvery means and the mixed water delivery
mMEeans.
100227

(5) The water producing system according to any of (Z)

to {4), wherelin at least one delivery means selected from a group

11



consisting of the first treatment target water Bdelivery means

and the mixed water delivery means 1s a delivery means Y capabilie

.

of delivering both the treatment targei water B and the mixed

{6) The water producing system according to (5), wherein
the delivery means ¥ delivers one of the treatment target water
B and the mized water at one Time,

0024}

(7Y The water producing system according Lo any of (1)

il
1

to (63, including

secona watey mixing means for mixing the
treatment target water A with the concentrate Zior the treatment
target water B or the mixed water, and a treatment target water
A bypass delivery means for delivering the treatment target
water A to the second water mixing means.

[(0023]

{8y The water‘pfoducing system according to (7)), wharein
the first water mixing means and the second water mixing means
are the same water mixing means.

[002¢]
{9) Tne water producling system according to any of {1}

o (8), including a biclogical treatment device

i

T

or subjecting

{

crganic component contained water to bicloglcal treatment to
ohtain biological treatment water, and a membrans treatment

device A for subiecting the piological treatment water to

12



rreatment with amicrofiltrationmenbrane or anultrafiltration
membrane to obtain membrane treatment walter A, wherein the

membrane treatment water A serves as The treatment target water

L

ey
(]
<
(o]
~J

(10) The water producing system accerding to any of (1)
to (8), including a water intake means for taking in salt
contained water, and a membrane treatment device B for
subiecting the salt contained water taken in by the water intake
means to the treatment with the microfiltration membrane or the

.

iltration membrane Lo obtain membrane treatment water

F

ult:

=

&

jus]

!

wherein the membrane treatment water B serves as the tresaiment

target water B.

54:

1) The water producing system according to (10},
including & membrane treatment water B storage reserveir that
stores the membrane treatment wat B, a first membrans
treatment water B delivery means for delivering the membrane
treatment water B to the membrane treatment water B gtorage
reservolr, amixedwater storage reservolr that stores the mixed
water, a second membrane treatment water B delivery means for
delivering the membrane treatment water B of the membrans
treatment water B storage reservoir Lo the nixed waier storags
reservoir, and a concentrate A delivery means for delivering

the concentrate A To the mixed water storage reservelr, wherein

13



the first treatment target water B delivery means is a delivery
means for delivering the membrane treatment water B stored in
the membrane treatment water B storage reservolr to the
semi-permeable membrane treatment step B, and the mixed water
delivery means is a delivery means for delivering the mixed
water stored in the mixed water storage reservoir to the
semi-permeable membrane treatment step C.
r00z9]

(12} An operation method for a water producing systemn,
wherein in the water producing system according teo any of (2)

to {11} dincluding a first flow rate measuring means Ior

O

measuring a flow rate of the treatment target water A or the
concentrate A, the treatment target water of one or more
semi-permeable memprane treatment device X 1s switched by the

treatment target water switchingmeans based on a measured value

of the first flow rate measuring means.
ro030]

(127 An operation method for

4]
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1541
L

in

¢t
M

2

wherein in the water producing system according to any of {(2)
to (11}, based on a predetermined value of.an accumulated
membrane permeate guantity or a predetermined value of a
treatment time of one or more semi-permeable membrane treatment
device ¥, the treatment target water cf the semi-permeable

nembrane treatment device X i1g switche

0

(00315
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for a water producing system,

(14) An operation meth
wherein in the water producing system accoerding to any of (7)

second flilow rate measuring means for

Lo (11) including &
measuring a flow rate of the treatment target water & delivered
the

ang

arget water A bypass delivery means,

the tTreatment
cable membr

by
water of one or more Ser"l_.—D

T

T target water

treatment
tched by the treatme

¥ ois awi
lue of the second flow

treatment
a measured va

switching means based on
raete messurling means

(0032 ‘
ing system, including a semi-permsab

(15 b water produ
membrane treatment aeﬁﬁce for subjecting a plurality of
different kinds of =atment targst water to semi-pesrmeable
membrane treatment, and a treatment target water switching
water to the

means for delivering the Lreatment tar
the

semi-permeable membrane treatment device, wherein
atment device is formed by a

devices

semi-permeable membrane t
treatment

includes

oy
]
v
3
Qo
ot

for switching the

arranged side by
water switching means

ro be dellivered

a2rmeable

H
”U

target
ami-

£n

TG &

Treatment

o

treatment targel watler
membrane treatmant gevice ¥ in such a manner that one or mere
permeaipie membrane treatment device selected from the

e membrane treatment devices serves

semi -
plurality of semli-permealb
as the semi-permeable membrane treatment device X for

1%



subjecting two or more kinds ¢f treatment target water seslected
from the plurality of different kinds of treatment target water

0o the semi-permeable membrane treatment.

n
—
~

(i6) The water producing system according to {1
wherein ths semi-permeable membrane treatment device X subjects
only one kind of the treatment target water selected from the
plurality of different kinds of treatment target water to the
semi-permeable membrane treatment at one time.

[0034]

| (1?}Tbewaterproducinqsystemaccordingto{15)cr{ié),
wherein the semi-permeable membrane treatment device ¥
communicates with a pluraiity of treatment targetl water
delivery means.
roozn]

(18} The water producing system according to any of {15)
to (17, wherein one or mOre treatment target water delivery
means serves as a treatment target water delivery means for

2l kindes of treatment target water to the
=

A

1

E._.~

deliverl

—

g

o

semi-permeable membrane treatment device ¥ by switching the
kind of the tresatment target water to e delivered by the
treatment target water switching means.

[0036]

o)
0
il
[t

1 operation methoed for a water producing system,

wherein in the wateyr producing system according to any of {15;

16



to {18) including a flow rate meessuring means for measuring a

—

flow rate of one kind of treatment target water selected from
the plurality of different kinds of treatment target water, the
king of the treatment target water to be delivered to one or

more system of the semi-permeable membrane treatment device X

iz switched based on a measured value of the flow rate measuring

(00377

(2¢) An operation methed for a water producing system,
whereln in the water producing systemkaccording'to any of (15)
to (19), based on a predetermined value of an accumulated
membrane permeate guantiiy or a predetermined valus cf a
treatment time of one or wore system of the semi-permeable
membrane treatment device ¥, the kind of the treatment target

water o be delivered to the seml-permeable membrane treztment

device ¥ is switched by the treatment targel water delivery

EFFECTS 0F THE INVENTION

obtained by the present invention are as follows.
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The invention of claim 1 includesg the semi-permeable

membrane treatment process A for subjecting the treatment

[
th
¢

target water B to the semi-permeasble membrane treatment, the

seml-permeable membrane treatment process B Lor subjecting the

17



treétment target water B to the semi-permeable membrane
treatment, and tThe semi-permeable membrané ftreatment process
C for subtiecting the mixed water inwhich part of the concentrate
A and part of the treatment target water B are mixed to ths
seml-permeable membrane treatment. Thus, for example, in a
case where the treatment target water A is sewage/drainage and
the treatment targset water B is*sakt contained water such as
brackish water and sesawater, the semi-permeable membrane
treatment step B for performing seawater desalination is
designed to treat an insuificient amount of a necessary product
water quantity for the entire system, the amount not covered
by & total treatment water guantity produced from the
semi-permeable membrane treatment step A and the semi-permeable
membraﬁe treatment step €, or an amount assumed to be
insufficient. By increasiﬁg and decreasing a treatment water
gquantity of the semi-permeable membrane treatment step B in
response to changse in a sewage/drainage intake guantity, the
necessary product water guantity can be ensured. AL least, at
the time of stopping supply of the treatment target water A and
stopping the semi-permeable membrane treatment step A, a
minimum quantity of product water can be obtained by ths
semi-permeable membrane treatment step B. In a case where the
sewage/drainage intake quantity is small, the semi-permeable
membrane treatment step B for perfocrming the ssawater

desalination is designed to be large, 50 that the system becomes

18



2 large-sized water producing system.
[0040)

Since sewage/drainage has lower osmotic pressure than
seawater, a sewage/drainage semi-permeable membrane treatment
process can be operated with lower energy than a séawater
semi-permeable membrane treatment process. Therefore, the
sewage/drainage semi-permeable membrane treatment process is
desirably operated at as a high collection zate as pessible,
However, the higher the collection rate is, the less the
generated concentrate is. In a conventional water producing
system as in Patent Document 1, Non-Patent Document 1,
Non-Patent Document 2, little concentrate is generated. In a
case where the necessary product water guantity 1s large, a
necessary quantity of mixed water 1s preduced by mixing a lot
of seawater with the concentrate, and the mixed water is
subiected to semi-permeable membrane treatment, so that the
product water guantity is obtained. Dirty components such as
organic matters are condensed in concentrate derived from
sewage/drainage., Thus, membrane clogging and kbicfoulling are
generated more often in the mixed water than seawater, s0 that
there is a possibilivy that agent cleaning has to be frequently
performed. In the water producing system of the present
invention, the concentrate and seawater aremixedwithina range
that an energy-saving effect due to a dilution effect is

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

18



membrane treatment in the semi-permeabls membrane treatment
step C, and the remaining seawater is subljected to the
semni~permeable membrane treatment in the semi-permeable
membrane treatment step B. Thus, feed water containing the
concentrate derived from sewage/drainage is reduced more than
the conventicnal water producing system, and the number of
performing the agent cleaning against the membrane clogging and
the biofouliﬁg is reduced for an amcunt of seawater supplied
to the semi-permeable membrane treatment step B, Further, in
a case where the necessary product water guantity is decreased,
by decreasing the treatment water gquantity of the
semi-permeable membrans treatment step B for performing the
eawater desalination, the step requiring large power for a
booster pump, the product water guantity can be adjusted.
{00411
In the inventions of claims 2 to 6, the plural systems

of semi-permeable membrane tresatment devices arranged side by
side are provided, and the treatment target water B and the mixed
water can be appropriately selected or mixed by the treatment
target water switching means and subldected to the
semi-permeable membrane treatment. Therefcore, for example, in
a case where the treatment target water A is sewage/drainage
and the treatment target water B 1s salt contained water such
as brackish water oy seawater, and in a case where a water

guantlity of the treatment target water A 1s large and a water
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guantity of the concentrate A 1s large, the mixed water is
increased. Thus, by the treatment target water switching means,
za treatment water guantity in an energy-saving mixed water
seml-permeable membrane treatmegt process is more increased,
50 that the seawater semi-permeable membrane treatment process
requiring a lot of energy can be reduced. 1In a case where the
water guantity of the frealimenlt target water A ils small, the
mixed water is reduced. Thus, by ilncreasing a water intake
guantity of the ftreatment target water B, and increasing the
treatment water quantity of the treatment target water B by the
treatment target water switching means, that 13, increasing the
seawaler seml-permeable membrane treatment process, the
necessaryproduotwaterquantitycanlmzensured. Even in a case
where the necessary product water quantity is unchanged or the
water gquantity of the treatment target water & is hardly changed,
by regularliy switching a treatment ratioc of the treatment target
water B and the mixed water by the treaitmeni target water
switching means, a load applied to a semi-permeable membrans
due to differences between the Treatment target water B and the

mixed water in terms of water gqualities such as a =sal

t

concentration and a membrane contaminant concentration is
uniformized, contributing to extension of the life of the
membrane and simpiification of maintenance such as membrane
replacement and agent cleaning. Thus, treatment cost and

treatment enerqgy are reduced.
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[0o04z3

In the inventicons of claims 7 and 8, the treatment target
water A bypass delivery means for mixing the treatment target
water A with the concentrate A or the treatment target water

B or the mixed water is provided. Thus, for example, even in

eam 1s generated in ths semi-permsable

Fot

a case where a prob
membrane treatment device A and hence the semi-permeable

membrane treatment cannot be performed, ¢r in a case where a

s

low rate of the treatment target water A is increased, by mixing
the treatment target water A with raw water of the
semi-permeable membrane treatment step B or the semi-permeable
membrane treatment step C to lower the salt concentration and
suppliying the treatment target water A, pressure of the booster
pump is reduced, sc that energy is saved.

o043}

In the invention of claim @, in a case where the treatment
target water A is water generated from organic component
contained water, and when the treatment target water is
subjected to treatment with a MF/UF membrane after the
bilological treatment, an influence of organic components over
the semi-permeable membrane 1g reduced, s0 that a stable
operation can be performed.

[0044]

ot

Iinthe inventionof claiml0, in a case where the treatment

target water B is water generated from salt contained water,
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and when the ftreatmeant target water is subdected fto the
treatment with the ME/UF membrane after water intake, suspended
matters and organic components are removed, so that a stable
operation can be performed for a semi-permeable membrane at the
later stage.
[604s]

Inthe invention of claimll, the membrane treatment water
B storage reservolr and the mixed water storage reservolr are
provided. Thus, even when the membrane treatment water B cannot
be obtained temporarily, for example, at the time of a cleaning
step of the MF/UF membrane, the membrane treatment water B
stored in the membrane freatment water B storage reserveoir can
always be delivered to the mizxed water storage reservolr and
the semi-permeable membrane treatment device B. Even in g case
where steps on the upstream side of the mixed water storage
reservoiy such as the semi-permesable membranse treatment device
2 is stopped, or the like, and hence the concentrate A cannot
bhe obtained temperarily, the mixed water can be supplied to the
semi-permeable membrane treatment step C. A mixing ratio of
the treatment target water B and the concentrate A can be
precisely adjusted.
(0046}

In the inventions of claims 1Z to 14, by measuring the
flow rate of tThe treatment target water A or the concentrate

L, or the accumulated membrane permeate quantity or the
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treatment time of the semi-permeable membrane treatment device
¥, and automatically switching the tresatment target watsr to
be delivered to the semi-permeable membrane treatment device
¥ by the measured value, the life of the seni-permeable menbrane

treatment device can be reasonably extended, and operation

managemant can be easlly performed.

In the invention of claim 15, the plural systems of
semi-permeable membrane treatment devices arranged side by side
are provided, and the treatment target water A and The Lreatment
target water B can be appropriately selected or mixed by the
freatment Target water switching means and subjected to the
semil-permeable membrane treatment. Since sewage/drainage has
lower csmotic pressure than seawater, the sewage/drainage
semi-permeable membrane treatment process can be operated with
lower energy than the seawalter seml-permeable membrane
Treatment process. Thus, for example, in & case where the
treatment target water A ls sewage/drainage and the treatment
target water B is salt contained water such as brackish water
ar seawater, and in a case where the water quantity of the
treatment target water A 1s large, the treatment water quantity
in the energy-saving sewage/drainage semi-permeable membrane
treatment process is more increased by the treatment target
water switching means, so that the seawater semi-pesrmeable

mempbrane treatment process requiring a lot of energy can be
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reduced. In a case where the water guantity of the treatment
target water A is small, by increasing the water intake gquantity
of the treatment targeit water B, and increasing the treatment
water gquantity of the treatment target water B by the treatment
rarget water switching means, that is, increasing the seawater
gsemi-permeable membrane treatment process, the necessary
product water.quantity can be ensured. .Even in a case where
the necessary product water guantity is unchanged or the water
guantity of the treatment target water A is hardly changed, by
regularly switching a treatment ratico of the treatment target
water A and the treatment target water B by the treatment target
water switching means, a load applied to the semi-permeable
membrane due to differences between the treatment target water
A and the treatment target water B in terms of water gualities
such as & salt concentration and a membrane contaminant
concentration is uniformized, contributing to extension of the
life of the membrane and simplification cof maintenance such as
membrane replacement and agent cleaning. Thus, treatment cost
and trzatment energy are reduced.

[0048]

In the invention of claim 16, the semi-permeablie membrane
treatment device ¥ can subject only one kind of treatment target
water selected from the plurality of different kinds of
treatment target water to the semi-permeable membrang treatment

at one time. Thus, for example, in 2 case where ons Lreatment
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target water is not supplied due to failure or maintenance of
a pre-treatment device, exhausiion of a raw water source, or
the like, by subijecting only other treatment target water te

th

n

semi-permeable membrane treatment, the necessary product
water guantity can be surely cbtalned.
[0048]

In the invention of claim 17, by providing communication
between the semi-permeable membrane treatment device X and the
plurality of treatment target water delivery means, without
considering a switching route cof the treatment target water,
the treatment target water can be eagsily switched to the

respective seml-permeable membrane treatment devices.

In the invention of claim 18, the treatment target water
delivery means for supplying the treatment target water to the
respective gemi-permeable membrane or the semi-permeable
membrane unit is provided, and the kind of the treatment target
water to be supplied to the treatment target water delivery
means 13 switched by the treatment target water switching means.

Since the treatment target water delivery means does not

ot
oy
[0

communicate with o© r semi-permeable membranes or
semi-permeable membrane units, & flow rate, a collection rate,
and pressure suitable for the respective seml-permeable

membrane or the semi-permeable membrane unit can be easlily

controlied by the treatment target water delivery means. In
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a case where The system is stopped due to maintenance or the
systen&ié stopped at the abnormal time, the system can be easily
stopped by stopping the treatment target water delivery means.
[6051]

In the invention of ¢laim 19, for eﬁample, the flow rate
of the ftreatment target water having low osmetic pressure from
the plurality of different kinds of treatment target water is
measured, and in a case where the measured value of the flow
rate becomes large, by increasing a delivery quantity of the
treatment target water having low osmotlic pressure to the
semi-permeable membrane treatment device X by the treatment
target water switching means, and reducing delivery of other
treatment targel water having high csmotic pressure, treatment
energy is more reduced.

[GCE

[

]

Iin the invention of claim 20, when the kind of the
*reatment target water to be delivered to the semi-permeable
membrane treatment device ¥ 1s switched by the treatment target
water switching means based on the predetermined value cf the
accumulated membrans permeate guantity or the predetermined

ue of the treatment time of the seml-pesrmeabls membrans

o

va
treatment device X, the treatment ratio of the treatment target
water A and the treatment target water B is regularly switched.
Thus, the leoad applisd to the semi-permeable membrane dues Lo

differences betwesn the treatment target water A and the
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treatment Target waier B in terms of water qualities such as
2 saltlconcentration,and a membrane contaminant concentration
is uniformized, contributing to sxtension ofrthe iife of the
membrane and simplification of maintenance such as membrane
replacement and agent cleaning. Therefore, treatment cost and
treatment energy are reduced,.
BREEF.DESCRI?TION OF THE DRAWINGS
00537

Fig. 1 is a flow diagram of one embodiment of a water
producing system of the present invention.

Pig. 2 isa flowdiagramof another embodiment of the water
producing system of the present invention.

Fig. 3 is a flow diagram of still another embddiment of
the water producing system of the present invention.

Fig. 4 is a fiow diagram of yet ancther embodiment of the
water producing system of the present invention.

Fig. 5 is a flow diagram of yvet ancther embodiment of the

water producing system of the present invention.
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iagram of yvet another embodiment of the
water producing system of the present inventlion.

s a flow diagram of vet another embodiment of the

[

Fig. 7
water producing system of the present inventlon.

Fig. 8 is a flow diagram of yet another embodiment of the
water producing system of the present Invention.

Frg. 9 is a flow diagram of yet another embodiment of the
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water producing system of the present inventicn.

Fig. 10 1s a flow diagram of yet another embodiment of
the water producing system of the present inventlon.

Fig. 11 is a flow diagram of yet another embodiment of
the water producing system of the present inventlon.

Fig. 12 is a flow diagram of yvet ancther embodiment of
the water producing system of the present invention.
MODES FOR CARRYING OUT THE INVENTION
[0054]

In the following, with reference to the drawings, a
description will be given of desirable embodiments of the
present invention. It is to ke noted that, the scope cf the

present inventicn is not limited thereto.

1

[0C5E]

&4

Fig. 1 is a flow diagram of one embodiment cof a water
pr@ducingsystemtowhichthepzesenfinventionisapplied. The
water producing system 1s provided with & semi-permesblie
membrane treatment process AL00 for subjecting treatment target
water Al to semi-permeablse membrane treatment in a
semi-permeable membrane treatment device AlLUDL, a
semi-~permeable membrane treatment process B200 for subiecting
treatment target water B2 to the semi-permeable membrane

treatment in a semi-~permezble membrane treatment device BZ0L,

St

t

f

and a semi-permeable membrane treatment process C300 fox

subiecting mixedwater to thie semi-permeable membrane treatment

28,



in a semi-permeable membrane treatment device C301.
[C056]

The semi-permeable membrane treatment process ALOC
includes a treatment target water A reservolr 21 accommodating
the treatment target water Al, a treatment target water A
delivery pipe Lla for supplying the treatment target water Al
to the semi~permeable membrane treatment device AL1CL, 2 bogster
pump 11 installed in the treatment target water A delivery pipe
la, the beoster pump for supplying the treatment target water
Al from the treatment target water B reservolr 21 to the
semi-permeable membrane treatment device ALDl, and the
semi-permeable membrane treatment device Al0l for subjecting
the treatment target water Al to the semi-permeable membrane
treatment.

0057]

The semi-permeable membrane treatment process BZ00
includes a treatment target water B reservolir Z2 accommodating
the treatment targst water BZ, a treatment target waler B

delivery pipe Za for supplying the treatment target water BZ

o

tc the semi-permeable membrane treatment device B201, a booster

np 12 installed in the treatment target water B delivery pipe

.

Pt

Za, the booster pump for supplylng the freatment target water

)

2 to the semi-permeable membrane treatment device B201, the
semi-permeable membrans treatment device BZ01 for subjecting

RN

the treatment target water BZ to the semi-permeabls membrane
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treatment, a treatment target water B delivery pipe 2b for
supplying the treatment targset water BZ from the treatment
target water B reservoilr 22 to a mixed water reservolr 23, and
a2 pump 15 installed in the treatment target water B delivery
pipe 2b, the pump being for supplying the treatment target water

B? to the mixed water reservoir 23,

5]

[0058]

The semi-permeable membrane treatment process C300
inciludes a concentrate A delivery pipe 4a communicating with
the primary side (side of the treatment target water} of the
semi-permeable membrane treatment device ALD1l for supplying
concentrate A 0of the semi-permeable membrane treatment device
2101 to the mixed water reserveir 23, the mixed water reservoir
23 communicating with the treatment target water B delivery pipe

Zb and the concentrate A delivery pipe 4a for making the mixed

water inwhich the treatment target water B2 and the concentrate
A are mixed, a mixed water delivery pipe 8 for supplying the

mixed water to the semi-permeable membrane freatment device
C301, a booster pump 13 installed in the mixed water delivery
pipe %, the booster pump being for supplving the mixed water
to the semi-permeable membrane treatment device C301, and ths
seml-permeable membrane treatment device C301 for subjecting
the mixed water Lo the semi-permeable membrane treatment.
[0059]

Obtained membrane permeate A3, mambrane permeate BY, and
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membrane permeate C7 can be accomnedated in a membrane permeate
reservolr, and then discharged ocut ¢f the system or reclaimed
for industrial water, landscaping water, agricultural water,
or the like.

[G060]

The i;eatment target water Al indicates feed water to be
supplied to the semli-permeable membrane treatment devicelél@i.
roperties and components of ﬁhe treatment targel walter Al are
not particularly limited. For example, sewage, plant drainage,
seawater, brackish water, lakewater, river water, groundwater,
and the like are used. Alternatively, the raw water described
above may be subiected teo bioclogical and/or physical and/or
chemical pre-freatment such as activated sludge treatment,

prefiitering, microfiltration membrane treatment,
ultrafiltration membrane treatment, actlvated carbon
treatment, ozonation, and uvitraviclet irradiation treatment,
to serve as the treatment target water Al, so that fouling
generated in the semi-permeable membrane treatment device ALOL
is reduced.

[0061}

The same is applied to properties and components of the
treatment target water BZ as the treatment target water Al.
However, when the raw water is combined in such a manner that
osmotic pressure of the concentrate A and osmotic pressure of

the treatment target water B satisfy the following relationship
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"{osmotic pressure of concentrate A} < {osmotic pressure of
treatment target water B)", osmotic pressure of the mixed water
serving as feed water o be supplied tc the seml-permeable

membrane treaatment device €301 is lIowered more than the

IS

treatment target water BZ in a semi-permezable membrane

r

n

treatment step C, 50 that a beooster level o

oy

the water to be
supplied to the semi-permeable membrane treatment device C301
can be suppressed more than the freatment target water B2.
Thereby, in comparison to water production respectively with
the treatment target water Al and the treatment target water
B2, water production respectively with the treatment target
water A1, the treaztment target water éz, and the mizxed water
saves more energy and cost due t¢ adecrease inawater producticon
guantity with fhe treatment target water BZ.

0062]

P

The osmotic pressure indicates pressure To be applied to
the selution side o stop incoming of a solivent from the solvent
side to the solution side when the scolvent and a scelutien are
brought into contact with each other with a semi-permeable
membrane interpcsead tgéxebetween. In the present invention,
a different between the osmotic pressure of the concentrate A
and the osmortic pressure of the treatment target water B is
important. Thus, by bringing the concentrate A and the
treatment target water B into contact with each cther with the

seml-permeable membrane interposed therebetween, 1t can be
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determined that the ocsmotic pressure on the side where the

pressure is applied to stop the incoming of the solvent 1is

jo

igher.

063

Py
jas
bt

In corder to obtain such a relaticonship of the osmotic
pressure, raw water having lower osmotic pressure is used as
the treatment target water Al, and raw water having higher
csmotic pressure is used as the treatment target water BZ.
Preferably, water having a lower salt concentration is used as
the raw water having lower osmotic pressure, and water having
2 higher salt concentration Is used as the raw water having
nigher osmotic pressure. The water having a lower salt
concentration generally includes sewage, industrial drailnage,
river water, or treatment water obtained by subjecting the water
described above to the pre-treatment. Thewater havinga higher
salfconcentrationgenerallyimcludesSeawater,saltlakewater,
and brackish water. BSpecifically, an example includes a
combination of secondary treatment water obtalined by subjecting
sewage/drainage to treatment with a membrane bioreactor as the
treatment target wateyr Al, and seawalter as the trestment target
water B.

10064]

In the middle of the various pipes described above,

piclogical and/or physical and/or chemical treatment such as

activated sludge treatment, prefiltering, microfiltration
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membrane treatment, ultrafilitration membrane Lreatment,

activated carbon treatment, orzonation, ultraviclet

E [

on Treatment, and chemical liguid injection, an

i
.

s

rradi

o))

(=N

intermediate tank, or the like may be provided.
[0C65]

As long as the semi-permeable membrane treatment device
5101, the semi-permeable membrane treatment device B201, and
the semi-permeable membrane treatment device C301 have a
function of separating lnto permeate and concentrate by a
semi~permeable membrane provided in the device, shapes and
materials thereof are nct particularly limited. Inacase where
the raw water is water containing a lot of fouling substances
such as sewage and industrial drainage, a low-fouling
seml-permesable membrane is preferably used.

[006e]

The semi-permeable membrane 1s a semi-permeable membrane
that does not allow part of components in the treatment target
water to permeate through. For example, the semi-permeable
membrane includes a seni-permeable membrans that allows the
solvent to permeate through and that does not allow a solute
to permeate through. One example of the semi-permeable
membrane used in watery treatment technclogies includes an NF
membrane and an RC membrane. The NF membrane or the RO membrane
is reqguired to possess the performance of being capéble of

reducing the concentration of the sclute contained in the



treatment target water to the level at which the solute can be
used as reclaimed water. Specifically, it ls regquired to
possess the performance ¢f blocking various ions such as salt,
mineral components and the like, =.¢., divalent ions such as
calcium ions, magnesium ionsg, and sulfate ions, the monovalent
ions such as sodium lons, potassium ions, and chlorine lons,
and dissoluble organic substances such as hunic acid (molecular
weight Mw 2 100,000}, fulvic acid [(melecular welght Mw = 100
Lo 1,000y, alcchol, etber, and sugars. The NF membrane is
defined as an RO membrane whose operation pressure ig egual to
or smalleyr than 1.5 MPa, and whose molecular weight cutoff
ranges from 200 to 1,000, and sodium.;hloride blocking rate is
equal to or smaller than 90%. Amembrane vhose molecular welght
cutoff 1s smaller than that and which possesses high blocking

performance 1s referred to as the RO membrane. Further, of the

RC membranes, one close to the NE membrane is referred alsc to

it

he loose RO membrane.

s

m

(6o

[0
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The NF membrane and the RO membrane canm take forms of a
hollow fiber membrane and a flat shest membrane, toboth of which
the present invention cen be applied. Further, in order to
achieve easier handling, & fluid separation device {element)
can be used, inwhich the hollow fiber membrane or the flat sheet

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

separation device has the following structure in a case wherse



the flat sheet membrane is used as the NF membrane or the RO
membrane: a membrane unit, including the permeate flow channsil
member made up of the NF membrane or the RO membrane and tricot
and a feed water flow channel member such as a plastic net, is
wrapped around a cylindrical center pipe to which a muititude
of pores are bored, which is then entirely stored in a
cylindrical casing. It is also preferable to connect a
plurality of £luid separation devices in series or in parallel
50 as to form a separation mempbrane module. In this fiuld
separation device, the feed water is supplied from one end into
the unit, and before the feed water reaches the other end, the
permeate permeating through the NF membrane or the RO membrane
flows inte the center pipe, and taken out of the center pipe
at The other end. On the other hand, the feed water that did
not permeate through the NF menbranre or the RO membrane is taken
out as the concentrate at the other end.

[0068]

As the membrane material for the NF membrane or the RO
membraneg, polymer materials such as cellulose acetate,
celiunlose-base polymer, polvamlide, and vinyl polymer can be
used. Representative NF/RC membranes may be a cellulicse
acetate-base or polyamide~base asymmetric membrane, and a
composite membrane having a polyamide-base or polyurea-base

active lavyer.

[00¢01
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As iong as the pipes of the treatment target water A
delivery pipe la, the treatment target water B delivery pipe
2a, the treatment target water B delivery pipe Zb, the
concentrate A delivery pipe 4a, and the mixed water delivery
pipe % have a function of moving liquids, materials and shapes
thereof are not particularly limited. However, the pipes
preferably have resistance against properties of the liquids
te be moved, properties of agents to be charged, and pressure
to pe applied.

10070]

The booster pump 11, the beoster pump 12, and the booster
sump 13 are pumps having & booster function for respéctiveiy
applying the pressure to the treatment target water Al, the
treatment target water BZ, and the mixed water to respectively
supply and separate the liquids te and in the semi-permeable
menprane Lreatment device AlDl, the seml-permeable membrane
treatment device B201, and the semi-permeable membrane
treatment device C301. The booster pump 11, the booster pump
12, and the booster pump 13 respectively show one specific
embodiment of a treatment target water A delivery means for
delivering the treatment target water Al to a semi-permeable
membrane treatment step A, a first treatment Larget water B
delivery means for delivering the treatment target water B2 to
a semi-permeable membrane treatment step B, and a mixed water

delivery means for delivering the mixed water to the
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semi-permeable membrane treatment step C. The means are not
limited to the mode of the booster pump. FPreferably, in a case
where the osmotic pressure of the target water is low, a feed
punp for applying the pressure by supplying the target water
is installed, and in a case where the osmotic pressure of the
target water is high, a pump for delivering the target water,
and a boozter pump for boosting the pressure of the target water
and supplying the target water to the semi~-permeable membrane
treatment device to carry out membrane permeation are
installed.

[0471]

Az long as & first water mixing means has a function of
mixing the treatment target water B and the éoncentrate A, a
method and a form thereof are not particularly limited. An
example includes the method with the nmixed water reservolir 23
described above, a method with & line mixer, and a method of
utilizing a delivery pump. As long as the treatment target
water A reservolr 21, the treatment target water B reservolr
22, and the mixed watrer reservoir 23 can store the mized water
and have resistance agalinst detericration due to a chemical
liguid such as & disinfecticn agent and a neutralization agent,
the reservolrs are not particularly limited and a concrete
reservolr, a glass fiber reinferced plastic reserveoir, a
plastic reservolr, or the like is used. An agitator for

agltation in the reservoir may be provided.
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(00723

As long as a second treatment target water B delivery
means for delivering the treatment target water B from the
treatment target water B reservoir 22 to the mized water
reservolr 23 has a function of moving the treatment target water
B from the treatment target water B reservolr 22 to the mixed
watez'resgrvoir 23, a method and a form therecf are not
particularly Zimited. An example includes the method with the
pump 15 described above, a method using a head difference, and
a method utilizing overflow.

[oa7

a2

]

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

[0074]

in Fig. 2, as the pre-treatment plant, the semi-permeable

membrane treatment process R100 includes abicological treatment
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eseyvolr 102 for subiecting the treatment target water Al to
biological treatment, abiclogical treatment water deliver pipe
ib for suppiving the biclogical freatment water subjected to
the biological Lreatment in the bilclogical Treatment reservoir
102 to a separation menbrane device 103, the separation membrane
device 103 communicating with the biological treatment water
deliver pipe 1b, a menbrane treatment water A delivery pipe lc
communicating with the secondary side (side of the membrane
permeate) of the separation membrane device 103, and a pump 16
installed in the membrane treatment water A delivery pipe lc,
the pump being for supplying the bioiogical Treatment water 1o
the separation membrane device 103, and the semi-permeable
membrane treatment process B200 includes apunp 14 for supplvin
the treatmeni target water RZ2 tc a separation membrane device
202, the separation membrane device 202 for sublecting the
treatment targelt water BZ to separation treatment, and a
membrane treatment water B delivery pipe Zc communicating with
the secondary side {side of the membrane permeate) of the

separation membrane device 20Z. Tt should be noted that =

rw.w
L-—A

reservolir for adiu ng a flow ratemay be provided at the former

stage of the separation membrane device 103 and the separation
membrane device 202.
[0075]

The treatment target water Al is a liguid containing

substances serving as substrates of microocrganisms in a liguld
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inside the biological treatment reservoir 102. For example,
the treatment target water Al includes organic drainage such
as hocusehold drainage, urban sewage, and plant drainage. A
means for supplying the treatment target water Al to the
biological treatment reservelr 10Z may be a suction means for
supglying the treatment target water from a tr@atment.target
water reservoir, a lake, or the like by a suction pump, or a
means for supplying the treatment target water by utilizing a
head difference between the treatmsnt target water Al and a
liguid surface of the biclogical treatment reservolr. The
separation membrane device 103 may be immersed in the liguid
of the biclogical treatment reservoir 102 or installed out of
the reservoir. A membrane separation method includes an
immersed membrane method, an external membrane separation
method, and & rotaticon flat sheet membrane method, and not
particularly limited. |
(00767

The treatment target water BZ 1s water containing crganic
matters to an extent that the biological treatment 1s not
regquired but contalning substances causing fouling on the
semil-permeable membrane such as suspended matters and
impurities. For example, the freatment lLarget water includes
water such as seawater, brackishwater, andplant drainage. The
suspendedsmattexs and the like are separated by the separation

membrane device 202, sc that fouling of the semi-permeable

—
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membrane treatment device 201 can be suppressed. Thus, the
separation membrane device 1s preferably installed at the
former stage of the semi-permeable membrane treatment davice.
[0077]

A membrane structure of the separation membrane device
includes & porous membrane, and a composite membrane cbtained
by combining the porcus memprane with a functional layer, but
not particularly limited. A specific example of the membrane
includes a porous memprane such as a polyvacrylonitrile porous
membrane, a pcelyimide porous membrane, & polvethersulfons
porous membrane, a2 polyphenylene sulfide sulfone porous
membrane, a polvitetraflucrocethylens porous membrane, a
polyvinylidene fluoride porous membrane, a polypropylene
porous membrane, and a polyethylene porous membrane. However,
the polyvinylidene fluoride porous membrans and the
pelytetraflucroethylene porous membrane are particularly
preferable due ro high chemical resistance thereof. Further,
the membrane structure includes a compogite membrane obtained
by combining the porous membrane described above with rubber
copolymer such as cross—iinked silicone, polybutadiens,
polvacryvlonitrile~butadiene, ethylene-propylene rubber, and
neoprene rubber as the functional laver.

[0078]
Membrane pore size of the separation membranse device is

preferably pore size with which an activated sludge and
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suspended matter contained water can be separated into a solid
component and a sclution compenent. With large membrane pbre
size, although membrane permeability is improved, apossibility
that the solid component 1s contained in the membrane treatment
water tends to be high. Meanwhile, with small membrane por
size, although the possibility that the solid component is
contained in the membrane treatment water is reduced, the
membrans permeablility tends to be lowered. Specifically, the
pore size is preferably egual to or greater than 0.01 pm and
egual to.or smaller than 0.5 um, and further preferably sgual
to or greater than 0.05 um and equal to or smaller than 0.5 um.
[0¢7973

Amode of the separation membrane device includes a hollow

=

iber membrane, a tubular membrane, and a f£lat sheet membrane,
However, any moede of membrane can bée used In the present

invention. The hellow f{ibey membrane is a clrcular tube

separation membrane having an outer diameter which is iess than
2 mm, and the tubular membrane is a circular tube separation
membrane having an outer diameter which is equal to or greater
than 2 mm. With respect to these separation membranes, in a
case of the hollow fiber membrane, tbe hollow fiber membrane
is pundled into & U shape or an I shape and accommedated in a
case 80 as to be made into & hollow fiber membrane element. In
a case of the tubular membrane, the membrane 1s made into a

tubular element. In & case of the flat sheet membrane, the
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membrane 1s made into a spiral element or a plate-and-frame

element. Preferably, the single element 1s used or the

[00eo]

In a case where & problem is generated in the
semi-permeable membrane treatment device A101 and hence the
semi-permeable membrane tLreatment cannot be performed, the
treatment target water Al is preferably mixzed with the raw water
of the semiwpermeéble membrane treatment process B200 or the
semi-permeabhle membrane treatment process L300 to lower the
salt concentration and supplied to the semi-permeable membrans
treatment device B201 or the semi-permeable membrane treatment
device C301., Amethodanda formof ameans for moving and mixing
the treatment target water Al with the concentrate A or the
treatment target water BZ or the mixed water are noct
particularly limited. However, the treatment target water is
only required to be mixed on the upstream of the semi-permeable
membrane treatment device B201 or the semi-permeable membrane
treatment device C301. As in Filg. 3, a trezatment target water
A bypass delivery pipe 30 is preferably provided sc as to
communicate with the treatment target water A reservolir 21 and
the concentrate A delivery pipe, or Lo communicate with the
trestment target water A reservoir Z1 and the mixed water
resarvoir 23, or to communicate with vhe treatment target water

A reservoir 21 and the membrane treatment water B delivery pilpe
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Zc, or. to communicate with the treatment target water B
reservoly 21 and the treatment target water B reservoir 22, or

to communicate with the f{reatment target water & reservolr 21

-

and the treatment target water B delivery pipe 2a, or to
communicate with The treatment target water A-reservoir 21 and
the treatment target water B delivery pipe 2b. Preferably, a
valve 1s provided in the treatment target water A bypass
delivery pipe 30, and the valve 1s closed at the time of a ncrmal
operaﬁion and the valve 1s opened in z case where a problem is
generated in the semi-permeable membrane treatment device A10L.
Preferably, automatic open/close control of the valve is
contrel based on a concentrate A flow rate of the semi-permeable
membrane tfeatment device A101 or control based on a signal at
the time of stopping the semi-permeable membrane tresatment
device B101. &nexample of ameans for delivering the treatment
target water Al from the freatment target water A reserveoir Z1
through the tresatment target water A bypass delivery pipe 30
includes a method of installing an underwatery pump in the
treatment targst water A reservolir 21, a method using a head
difference, and a method utiiizi&g overflow.
(G081}

Mere, the first water mixing means and & second water
mixing meansg are the same, that i1s, the treatment target water

A bypass delivery pipe 30 is provided so as to communicate w

h

e

—

the treatment target water & reservolr 21 and the mixed water
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reservolr 23. This iz preferable because the salt
concentration supplied to the semi-permesable membrane
treatment device B201 1s not largsely changed, so that there is
no need for providing an inverter for changing supply pressure
of the booster pump 12, and there is no confluence pressure loss
in a pipe-joint part generated in & case of communicating with
the pipe.

[0082]

1y

igs. 4 to 9 show examples of embodiments in which plural
systems of semi-permeable membrane treatment devices arranged
side by side are provided, and the Lreatment target water B and
the mixed water can be appreopriately selected or mixed by valves
40 and subjected to the semi-permeable membrane treatment.
10083]

In the embodiments shown in Figs. 4, 5, a pipe 31 is
provided so as to communicate with the treatment target water
Bdelivery pipe 2z and the mixed water delivery pipe 9, and the
valves 40 are provided in the pipe 31. By opening/closing the

valves 40, semi-permeable membrane treatment devices X401

communicate with the mixed water delilvery pipe % or the

-+

treatment target water B delivery pipe Za or both the pipes of

r

I

o

the mixed water delivery pipe 9 and the trzatment target water

B delivery pipe 2a through the pipe 31, so that the mixed water

[

or the treatment target waler BZ can be selectively subjected

to the semi-permeasble membrane treatment.
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[0084]

In a case where a mixed water guantity is decreased by
a decrease in the treatment target water AL, stoppage of the
semi-permeable membrane treatment device R101, a decrease in
the concentrate A due to agent cleaning, or the like, by reducing
the number of the semi-permeakle membrane treatment devices for

3

subjecting the mixed water te the semi-permeable membrane
treatment cr the number of units and controlling the valves 40
in such a manner that the treatment target water B2 is delivered
to the above semi-permeable membrane treatment devices, a
product water guantity can be ensured without decreasing to &
large extent. BAlternatively, by slightiy or entirely opening
the valves 40 serving as borders between the mixed water and
the treatment target water BZ, the treatment target water BZ
to which higher pressure is applied due teo higher osmotic
pressure flows into the mixedwater. Then, the treatment target
water B is supplied to the mixed water while adjusting pressure
and a flow rate by a degree of opening/closing of the valves
49, so that a necessary feed walfer quantity <an be supplied to
the semi-permeable membrane treatment devices communicating
with the mixed water delivery pipe 9.
[0085]

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

in such amannar that the treaiment target water B2 is deliveread
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to all the semi-permeable membrane treatment devices X401, the
semi~permeable membrane treatment devices X401 are operated as
the semi-permeable membrane treatment devices B. Thus, the

product water gquantity can be ensured without decreasing to a

In a case where the mixed water guantity 1s increased,
by stopping the booster pump 12 and controlling the valves 40
in such a manner that all the seni-permeakble membrane treatment
devices X401 communicare with the mixed water delivery pipe §,
or by adiusting the booster pump 12 and controlling the valves
40 in such a manner that the semi-permeable membrane treatment
devices X401 communicating with the mixed water delivery pipe
9 are increased, a treatment water guantity of the mixed water
with which the semi-permeabls membrane Treatment can be
performed at lower pressure than the treatment target water B2
is increased. Thus, ensrgy and cest are saved.
16087

Here, the semi-permeable membrane treatment devices X401
subject only one of the treatment target water B and the mized
water to the treatment at one time, that is, the valves 40 are
controlled and operated in such a manner that the treatment
target water B and the mixed water C are not mixed. This 1is
preferable because liguid movement from the boester pump side

where the supply pressure 1s higher tc the side where the
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pressure is lower is reduced, so that an operation with stable
osmotic pressure can be performed.
rooge;

The pipe 31 is provided so as to provide communication
between the treatment target water B delivery pipe 2a and the
mixed water delivery pipe 2, and delivery pipes are installed
s5¢ as to communicate with the respective semil-permeable
membrane treatment devices fromthepipe 31, This ispreferable
because the number of pipes and valves can be reduced more than
a case where delivery pilpes are installed so as to communicate
with the respective semi-permeable membrane treatment devices
from the treatment target water B delivery pipe 2a or the mixed
water delivery pipe 5.

[0089]

As in empodiments shown in Figs. ¢, 7, the semi-permeable
membrane treatment d@viceS-B and the semi-permeable membrane
treatment devices Care installed so as to subject minimum water
intake quantities of the treatment targel water B and the mixed
water to the semi-permeable membrane treatment. This is
preferable because the number of valves 1s reduced.

[0090]

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

the semi-permeable membrane trastment device units or the
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semi-permeable mempbrane treatment devices. Thig is preferable
because the pressure of each of the semi-permeable membrane
treatment devices can be surely boosted, and the fiow rate is
sasily adijusted.

[0091]

The mixed water has a lower salt concentration than the
treatment tTarget water B. Thus, the deliverypipes of the mized
watey and the treatment target water B are not the same as in
Fig. 8. This is preferable because there is no need for
providing highly corrosion-resistant plpes and valves on the
side of the mixed water delivery pipe,

[aGez

o

Bs in Fig. ¢, the treatment target water ls switched on
the upstream side of the booster pumps, so that the number of
pipes on tée downstream side of tThe booster pumps is reduced.
Thiz is preferable because a region for high-pressure pipes on
the downstream of the beooster pumps can be reduced.

[GC93)

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

1009247

51



Fig. 10 is a diagram showing a flow of yet another
embodiment of the water producing svstem to which the present
invention is applied. The water producing system includes the
treatment target water A reservoelr 21 accommodating the
treatment target water Al, the treatment target water Adelivery
pipe la for supplying the treatment target water AL to the
semi-permeable membrane treatment devices, the booster pump 11
for supplying the treatment target water Al from the treatment
target water A reservelr 21 teo the semi-permeable membrane
treatment devices, the treatnent targeit water B reservoir 22
accommodating the treatment target water B2, the treatment
target water B delivery pipe Z2a for supplying the treatment
targel water B2 to the semi-permeable membrane treatment
devices, the booster punp 12 for supplying the treatment target
water BZ from the treatment target water B reservoir 22 to the
semi-permeable membrane treatment devices, the pipe 31
providing gommunication between the Treatment target water A
delivery plpe la and the treatment target water B delivery pipe
Za on the downstream side of the booster pump 11 and the booster
pump 12, the valves 40 provided in the pipe 31 for changing the
kind and the mixing ratio of the feed water Lo be supplied to
the semi-permeable membrane treatment devices, the
semi-permeable membrane treatment devices Al01 for subjecting

the treatment target water Al to the semi-permeable membrane

treatment, the semi-permeable membrane freatment device BZU1
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for subjecting ihe Lreatment target water BZ to the
semli-permeable membrane treatment, and the semi-psrmeabl
membrane treatment devices X401 for subkdecting the treatment
target water Al or the treatment target water B2 or the mixed
water of the freatment target water A1 and the treatment target

water BZ to the semi-permeable membrane Treatment.

o

—

00951

By opening/closing the valves 40, the semi-permeable
memprane treatment devices X401 communicate with the treatmant
target water A delivery pipe la or the treatment target water
B dellivery pipe Za or both ths pipes of the treatment target
water A delivery pipe la and the tfreabtment target water B
delivery pipe Za through the pipe 31, so¢ that the treatment
targetrwater &l or the treatment target water BZ or the mixed
water of tne treatment'target.water‘Al and the treatment tgrqet
water B2 can be sslectively subjected to the semi-permeable
membrane treatment.
00%el

In a case where the treatment target water Al is decreased,
by reducing the number of the semi-permeable membrane {reatment
devices for subjecting the treatment target water Al to the
semi-permeable membrane treatment or the number of the units
andcmmtrollingthev&lves40jjisudﬁéﬁmnnerthatthetr@atment
targetr water B2 1s delivered to the above semi-permeable

menbrane treatment devices, the product water guantity can be
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ensured without decreasing to a large extent. Alternatively,
by slightly or entirely opening the valves 40 serving as borders
batween the treatment targel water Al and the treatment target
water B2, the Lreatment target water B2 Lo which higher pressure
is applied due to higher osmolic pressure flows into the
treatment target water Al. Then, the treatment target water
BZ is supplied to the treatment target water Al while adijusting
the pressure and the flow rate by the degree of opening/closing
of the valves 40, so that the necessary feed water guantity can
be supplied to the semi-permeable membrane treatment devices
communicating with the treatment target water A delivery pipe
la.

[00873%

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

[oGosl
Ina case where the treatment target water A1 1s increased,
by stopping the booster pump 12 and controlling the valves 40

in such a manneyr that al1 the semi-permeable membrane treatment
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devices communicate with the treatment targel water A delivery
pipe la, or by adjusting the booster pump 12 and controlling
the valves 40 in such a manner that the semi-permeable membrane
treatment devices communicating with the treatment target water
A delivery pipe la are increased, the treatment water gquantity
‘of the treatment target water Al with which the semi~permeable
merbrane Treatment can be performed at lower pressure than the
treatment target water BZ is increased. Thus, the energy and
the cost are saved.
[009¢]

Here, the semi-permeable membrane treatment devices
subject only cone of the treatment target water Al and the
treatment target watey BZ to the freatment at one time, that
is, the valves 40 are éontroiled,and operated in such a manner
that the treatment target water Al and The treatment target
water BZ are not mixed. This is prefarablé because the liquid
movenent from the booster pump side where the supply pressure
is higher to thes=side where the pressure is lower ls reduced,
s¢ that the operation with stable csmotic pressure can be
performed.

[0100]

The pipe 31 1s provided so as to communicate with the

treatment farget water A delivery pipe la and the treatment

target water B dellvery pipe Z2&, and delivery pipes are

installed so as to communicalte with the respective
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semi-pernesble membrane treatment devices from the pipe 31.
This is preferable becapse the number of pipes and valves can
be reduced more than a case where delivery pipes are installed
50 as to communicate with the respective semi-permeable
mamhrane treatment devices from the treatment target water &
d@iivery pipe la or the treatment target water B delivery pipe
2a.

”EﬂlOE]

The semi-permeable membrane treatment devices A0l and
the semi-permeable membrane treatment device B201 are installed
s0 a3 to subject minimum water intake guantities of the
treatment target water Al and the treatment target water BZ to
the semi-permeable membrane treatment. This is preferable
because the number of valves 1s reduced.
ro10z2]

in a case where there are a large number of semi-permeable
membrane treatment devices in a large plant, as in embodiments
shown in Figs. 11, 12, the booster pump is installed for each
of the semi-permeable membrane treatment device units or the
semi-permeable membrane treatment devices. This ispreferable
because the pressure of sach of the semi-permeable membrans
treatment devices can be surely bocosted, and the flow rate is

sasily adjusted.

The treatment target water Al has a lower salt
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concentration than the treatment target water RZ. Thus, the
delivery‘piyes of the treatment target water Al and the
treatment target water B2 are not the same as in Fig. 11. This
is preferable because there is no need Ifor providing highly
corrosion~resistant pipes and valves on the side of the
treatment target water A delivery pipe.
[(0104]
As in Fig. 12, the treatment target water is switched on
the upstream side of the booster pumps, so that the number of
pipes on the downstream side of the booster pumps is reduced.
This is preferable because & region for high-pressure pipes on
the downstream 0f the bhooster pumps can be reduced.
(01051
Tyvpes of the membranes of the semi-permeable membrane

treatment devices ¥ are the same., Thi

o

is preferable because
more flow rate changes can be responded, and alternatively, by
switching the treatment target walter, chemical fouling,
biofouling, and the like due to differences of the salt
concentration, pH, and the like can be suppressed.
INDUSTRIAL APPLICARILITY
(01067

The present invention is the water producing system using
composite water treatment technologies in which a plurality of
memnbrane units using a semi-~permeable membrane 1s arranged, and

an operation method therefor. A plurallity of treatment target
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wataer A, B having different osmotic pressure such as sewage and
seawater serves as raw waier. The present inveniion can be
favorably applied tc a case where fresh walter 1s produced by
fresh water conversion technologles. In more detaill, the
present invention can be applied as a water producing device
in the field of water clarification treaitment in waterworks,
the field of industrial-use water production such as industrial
water, food and medical process watery, and
semiconductor-related component cleaning water, and fresh
water can be produced in an energy saving and efficient manner.

DESCRIPTION OF REFERENCE CHARACTERS

{0107]
1: treatment target water A
la: treatment target water A delivery pipe
1b: biological treatment water deliver pipe
PRas mempbrane treatment water A delivery pipe
2 treatment Target water B
Za: treatment target water B delivery pipe

2k treatment target water B delivery pips

2c membrane treatment water B delivery pipe

[&H]

membrane permeate A

4: concentrate A

da: concentrate A delivery pipe
5: membrane permeate B

a1 concentrate B
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300

membrane permeate C

concentrate C

mixed water delivery pips

booster pump

booster pump

hooster pump

pump

pump

pump

treatment target water A ;eservoir
treatment target water B reservelr

mixed water reservoir

treatment target water A bypass delivery
pipe
pipe
pipe
valive

pipe

seml-permeable membrane treaiment process A

semi-~permeable menbrane treatment device
biclogical treatment reservoir

separation membrane device

A

semi-permeable membrane treatment process B

semi-permeabls membrane treatment device

gseparation membrane devic

B

gemi~permesble membrane treatment process C
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301+ semi-permeable membrane Treatment device C

401: semi-~permeable membrane treatment device ¥
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CLATMS

1. A water producing system, at least comprising: a semi-
permeable menbrane treatment apparatus A; a semi-permeable membrane
treatment apparatus B; and a semi-permeable membrane treatment
apparatus C, wherein

(a) the semi-permeable membrane treatment apparatus A includes

- a semi-permeable membrane treatment device A for subjecting
treatment target water A having a low salt concentration to semi-
permeable membrane treatment to produce wmembrane permeate A and
_concentrate A, and

- a treatment target water A delivery means Zfor delivering the
 treatment target water A to the semi-permeable membrane treatment
device A,

(b} the semi-permeable membrane treatment apparatus B includes

- a treatment target water B branching weans for branching treatment
target water_B having a higher salt concentration which has a higher
osmotic pressure than an osmotic pressure of the concentrate A into
two or more,

- a semi-permeable membrane treastment device B for subjecting the
treatment target water B to the semi-permesble membrane treatment to
produce membrane permeate B and concentrate B, and

- a first treatment target water B delivery means for delivering one

of the treatment target water B Dbranched by the treatment
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target water B branching means to the semi-permeable wembrane
treatment device B as treatment target water, and

(c} the semi-permeable membrane GCreatment apparatus ¢ includes
- a semi-permeable membranse treatment device C for subjecting
treatment target water to the semi-permeable membrane treatment to
produce menbrane permeate C and concentrate C,

- a first water

tla



mixing means for mixing the other treatment target water B branched
by the treatment target water B branching means with at least part
of the concentrate A produced in the semi-permezble wmembrane
treatment device A,

- a mixed water delivery means for delivering the mixed water by the
first water mixwing means to the semi-permeable membrane itreatment
device C as treatment target water, and

- a second treatment target water B delivery means for delivering
the other treatment target water B branched by the treatment target

water B branching means to the first water mixirg means.

2. The water producing system according to claim 1 wherein the
treatment target water A having a low salt concentration is any one
of sewage, industrial drainage, river water, or treatment water
obtained by subjecting the water described above to the pre-

tregtment.

3. The water producing system according to claim 1 or 2, wherein
the treatment target water B having a higher salt concentration is

any one of seawater, salt lake water, and brackish water.

4. The water producing system according to any of claims 1 to 2,
wherein
the semi-permeable membrane treatment device B and the semi-

permeable membrane treatment device C are respectively provided with
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one or more semi-permeable membrane treatment device,

at least one semi-permeable membrane treatment device selected
from a group of the semi-permeable membrane treatment devices
included in  the semi-permesble membrane treatment device B and the
semi-permeable membrane treatment device C is & semi-permeable
membrane treatment device ¥ for subjecting both the treatment target
Water B and the mixed water to the semi-permeable menbrane
treatment, and

the water producing system further comprises a t{reatment

target water switching means for switching the treatment target
water to be delivexed. to the semi-permeable membrane treatment
device X in such a mammer that both the treatment target water B and

the mixed water are deliverable
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to the semi-permeabls membrane treatment device X.

5. The water producing system according to ¢laim 4, wherein the
semi-permeable membrane treatment device X subjects only one of the
treatment target water B and the mixed water to the semi-permeable
membrane treatment at one time.

6. The water producing system according to claim 4 or 5, wherein
the semi-permeable membrane treatment device X comunicates with
both the delivery means of the first treatment target water B
delivery means and the mixed water delivery means.

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

8. The water producing system according to claim 7, wherein the
delivery means Y delivers one of the treatment target water B and
the mixed water at one time.

9. The water producing system according to amy of claims 1 to §,
comprising: a second water mixing means for mixing the treatment
target water A with the concentrate A or the treatment target water
B or the mixed water; and a treatment target water A bypass delivery
means for delivering the treatment target water A to the second

water mixing means.

€3



10. The water producing system according to claim 9, wherein the
first water mixing means and the second water miwing means are the
same water mixing means.

11. The water producing system according to any of claims 1 to 10,
comprising:

a biclogical treatment device for subjecting organic
component contained water to bilological treatment to obtain
biological treatment water; and

a membrane treatment device A for subjecting the biclogical
treatment water to treatment with a microfiltration membrane or an
ultrafiltration membranse to obtain membrane treatment water A,
wherein the menmbrane treatment water A serves as the treatfnent
target water A.

12. The water producing system according to any of claims 1 to 11,
comprigsing:

& water intake means for taking in salt contained water; and

a membrane treatment device B for subjecting the salt
contained water taken in by the water intake means to the treatment
with the microfiltration membrane or the ultrafiltration membrane to
ohtain membrane treatment water B, wherein the menrbrane treatment
water B serves as the treatment target water B.

13. The water producing system according to claim 12, comprising:
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a membrane treatment water B storage reservoir that stores the

membrane trearment water B;

a first membrane treatment water B delivery means for
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delivering the membrane treatment water B to the membrane treatment
water B storage reservolr;

a mixed water storage reservoir that stores the mixed water;

a second membrane treatment water B delivery means for
delivering the membrane treatment water B of the menmbrane treatment
water B storage reservolr to the mixed water storage reservolr; and

a cconcentrate A delivery means for delivering the concentrate
A to the mixed water storage reservolr, wherein

the first {reatment target water B delivery means is a
delivery means for delivering the membrane treatment water B stored
in the membrane treatment water B storage reservelr to the semi-
permeable membrane treatment device B, and

the mixed water delivery means is a delivery means for
delivering the miwed wabter stored in the mixed water storage
regervolr to the semi-permeable membrane treatment device C.

14. An operation method for a water producing system, wherein
in the water producing system according to any of claims 4 to 13
including & first flow rate measuring means for weasuring a flow
rate of the treatment target water A or the concentrate A,

the treatment target water of one or more semi-permeable

membrane treatment device X 1s switched by the treatment target
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water switching means based on a measured value of the firgt flow

rate measuring means.
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15. 24n operation method for a water producing system, wherein in
the water producing system according to any of claims 4 to 13, based
on a predetermined wvalue of an accumlated membrane permeate
quantity or a predetermined value of a treatment time of one or more
semi-permeable membrane treatment device X, the treatment target
water of the semi-permeable membrane treatment device X is switched.
16. An operation method for a water producing system,
wherein in the water producing system according to any of claims 9
to 13 inciuding
- a second flow rate measuring means for measuring a flow rate of
the treatment target water A delivered by the treatment target water ‘
A bypass delivery means, the treatment target water of one or .more
semi-permeable membrane treatment device X is switched by the
 treatment target water switching means based on a measured value of
the second fldw rate measuring means.
17. A water producing system, cowprising: a @ semi-permeable
menbrane treatment device for subjecting a plurality of different
kinds of treatment target water to semi -~permeable membrane
treatment; and a treatment target water switching means for
delivering the treatment target water to the semi-permeable membrane
Treatment device, whefein

the semi-permezble membrane treatment device ig formed by a
plurality of gemi-permesble membrane treatment devices arranged side

by gide, and
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the water producing system comprises a treatment target water
switching means for switching the treatment target water to ke
delivered to a semi-permeable membrane treatment device X in such a
marmer that one or more semi-permeable membrane treatment device
selected from the plurality of semi-permeable membrane Creatment
devices serves.as the semi-permeable membrane treatment device X for
subjecting two or more kinds of trestment targst water selected from
the plurality of different kinds of treatment target water to the
semi-permeakble membrane treatment.
18. The water producing system according to claim 17, wherein the
semi-permeable menbrane treatment device X subjects only cne kind of
treatment target water selected from the plurality of different
¥inds of treatmen£ target water to the semi-permeable membrane
treatment at one time.
1¢. The water producing system according to claim 17 or 18,
whersin the semi-permeable membrane treatment device X comumicates
with a plurality of treatment target water delivery’means.
20. The water producing system according to any of claims 17 to
19, wherein one or more treatment target water delivery means serves
as a treatment target water delivery means for delivering plural
kinds of treatment target water to the semi-permeable membrane
treatment device X by switching the kind of the treatment target

water to be delivered by the treatmentc target
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water switching means.
21. An operation method for a water producing system, wherein in
the water producing system according to amny of claims 17 to 20
including a flow rate measuring means for measuring a flow rate of
one kind of treatment target water selected from the plurality of
different kinds of treatment target water,

the kind of the treatment target water to be delivered to one
oxr more system of the semi-permeable membrane treatment device X is
switched based on a measured value of the flow rate measuring means.
22. An operation method for a water producing system, wherein in
the water producing system according to any of claims 17 to 21,
based on & predetermined value of an accumilated membrane permeate
guantity or a predetermined value of a treatment time of one or more
system of the semi-permeable membrane treatment device X, the kind
of the treatment target water to be delivered to the semi-permeable
membrane Treatment device X is switched by the treatment target

water delivery means.

68



