
DESCRIPTION TITLE OF THE INVENTION: WATER PRODUCING SYSTEM AND OPERATION
METHOD THEREFOR TECHNICAL FIELD [0001]        The present invention relates
to a water producing system utilizing composite water treatment
technologies, and an operation method therefor, and to a water producing
system in which fresh water is produced from plural kinds of raw water, and
an operation method therefor. In more detail, 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 industrial water, food and medical process water,
agricultural water, and semiconductor-related component cleaning water.
BACKGROUND ART [0002] 



In recent years, technologies relating to a separation membrane are being
developed, and with characteristics such as space-saving, energy-saving,
and filtrate water quality improvement, the technologies are widely used
for various purposes such as water treatment. For example, a
microfiltration membrane (MF membrane) and an ultrafiltration membrane (UF
membrane) are applied to a water cleaning process  for producing 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 treatment step. A nanofiltration
membrane (NF membrane) and a reverse osmosis membrane (RO membrane) are
applied 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 Bioreacter; 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 a system for producing fresh water from seawater or
brackish water, there is a technology in which pre-treatment by sand
filtration which is a conventional water clarification
technologyiscarriedout, and thereafter filtration is carried out with the
NF/RO membrane. In addition, 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/RO membrane at the later stage. [0005]
With the NE/RO membrane separation method, supply pressure being higher
than osmotic pressure is required. Thus, pressure must be applied when
supplying 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 pressure becomes higher. Thus, it becomes
necessary to apply higher pressure with the booster pump, and more energy
for allowing the booster pump to operate becomes necessary. [0006]
Therefore, in a water producing plant, only one of a sewage/wastewater
reclamation process and a seawater desalination process is performed in
general. However, in recent years, a membrane treatment system integrating
a sewage high-level treatment process and the seawater desalination process
has been developed (Patent Document I, Non-Patent Document 1, Non-Patent
Document 2). 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 the RO membrane is mixed with
seawater. Thus, a salt concentration in the supplied  



seawater is lowered, and hence the specification of the booster pump in an
operation of RO membrane separation used 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 plural kinds of raw water, for example,
sewage/drainage and seawater from different supply sources are used as raw
water. Thus, feed water quantities thereof are sometimes largely changed
from time to time. In particular, sewage/drainage is easily changed due to
a human activity time, a plant operation time, or the like. When the
respective feed water quantities of raw waterare changed, a mixing ratio
between the RO membrane concentrate produced as a by-product from a sewage
treatment line and seawater is changed. Thus, the salt concentration
(osmotic pressure) in seawater to be supplied to the RC membrane on the
side of a seawater treatment line is changed. [0008]        In a case where
although a necessary product water quantity is determined, a
sewage/drainage quantity is largely changed, and the product water quantity
is ensured by a seawater intake quantity, the salt concentration after
mixing is sometimes largely changed. Thus, there isa need for installing a
booster pump capable of responding to high pressure to low pressure on the
side of the seawater treatment line. When a  booster pump having large
capacity is controlled and operated by an inverter or the like, efficiency
is interior at the time of low pressure, so that an energy-saving effect is
decreased. When the mixing ratio of seawater is too high, an effect of
diluting the sewage RO membrane concentrate relative to 



seawater is decreased, and the salt 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 a fixed mixing
ratio, when the feed water quantity of sewage/drainage is decreased, the
sewage RO membrane concentrate is unavoidably reduced. Thus, mixing
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 obtained.
[0009]        In each plant of a sewage plant and other plants, an inflow
quantity of sewage and a discharge quantity of drainage are generally
determined. Ina case where such sewage and drainage are taken as raw water
and a collection rate and a mixing ratio of an RD membrane process are
uniformly determined, the product water quantity of the system is naturally
decided, and the quantity does not always match with user needs. Ina case
where the sewage/drainage quantity is small but the necessary product water
quantity is large, in the system of Patent Document 1,  Non-Patent Document
1, Non-Patent Document 2, a concentrate quantity of the sewage/drainage RD
membrane process is decreased, and when the seawater intake quantity is
increased at a designing stage, there is a problem that an energy-saving
effect is small in the system. [0010] 



Meanwhile, as an example that the sewage high-level treatment and the
seawater desalination are performed in one water producing plant, there is
a known method of supplying sewage/drainage in a case where sewage/drainage
having a lower salt concentration than seawater or brackish water exists as
feed water, or supplying 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 2 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 desalination using only
seawater or only brackish water, and a fixed flow rate of product water can
be surely obtained. [0011]        In a system in whichsewage/drainage is
switched with raw water having a different salt concentration (osmotic
pressure) such as sewage/drainage and seawater or brackish water to perform
filtration with the same RD membrane as in Patent Document 2 and Non-Patent
Document 3, the system is often chosen  in accordance with the
sewage/drainage quantity which is an already determined water quantity.
[0012]        In recent years, seawater desalination with a reverse osmosis
membrane is adopted in a drought-prone region such as the Middle East, and
there are a number of large-sized reverse osmosis membrane plants whose
water production quantity exceeds 100 thousand m3/d. It is predicted that a
necessary water 



production quantity will be increased and large-sized reverse osmosis
membrane plants will be increased in the future. [0013]        An enough
sewage/drainage quantity can be ensured when a plant is constructed near a
large-sized sewage plant and a large plant. However, it is difficult to
ensure a large sewage/drainage quantity in a small sewage plant,
diversified type sewage plants, and small and middle plants. Therefore,
there is a problem that the system of Patent Document 2 and Non-Patent
Document 3 cannot cope with a size increase of the system in a case where
the necessary water production quantity is large or the sewage/drainage
quantity is small. PRIOR ART DOCUMENTS PATENT DOCUMENTS [0014] Patent
Document: IInternational Publication NO 2010-61879 



Patent Document 2:Japanese Patent No. 3957081 NON-PATENT DOCUMENTS [0015]
Non-Patent Document 1: !!Kobeico 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, 2009, Nihon
Suido Shinbun, [searched for on July 2, 2009], via the Internet <URL:
http://www.suido-gesuido.co.jp/blog/suido/2009/03/post_2780 .html>
Non-Patent Document 2: "Adoption of "Discover Technology Seeds Aiming at
Low-Carbon Society / Social System Verification Model Project"", [online],
March 2, 2009, press release from Toray Industries, Inc. [searched for on
July 2, 2009], via the Internet
<http://www.toray.co.jp/news/water/nr090302.htm1> Non-Patent Document 3:
IDA World Congress-Atlantis, The Palm-Dubai, UAE November 7-12, 2009, PEE:
IDAWC/DB09-033 SUMMARY OF THE INVENTION PROBLEM TO BE SOLVED BY THE
INVENTION 



[0016]        An object of the present invention is to provide a water
producing system of utilizing composite water treatment technologies in
which a plurality of membrane units using a semi-permeable membrane is
arranged to produce freshwater from plural kinds of raw water, the water
producing system being  capable of ensuring a necessary water production
quantity and coping with a size increase of the system while responding to
change in a. water intake quantity of raw water, and an operation method
therefor. SOLUTIONS TO THE PROBLEMS [0017]        In order to achieve the
above object, the water producing system and the operation method therefor,
in the present invention have any of the following configurations. 



[0018]         (1) A water producing system, at least including a
semi-permeable membrane treatment process A, a semi-permeable membrane
treatment process B, and a semi-permeable membrane treatment process C,
wherein the semi-permeable membrane treatment process A includes a
semi-permeable membrane treatment step A for subjecting treatment target
water A to semi-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 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 membrane
treatment to produce membrane permeate B and  concentrate B, and a first
treatment target water B delivery means for delivering one of the treatment
target water B branched by the treatment target water B branching means to
the semi-permeable membrane treatment step B as treatment target water, and
the semi-permeable membrane treatment process C includes a semi-permeable
membrane treatment step C for subjecting treatment target water 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
with at least part of the concentrate A produced in the semi-permeable
membrane treatment step A, a mixed water delivery means for delivering the
mixed water by the first water mixing means to the semi-permeable membrane
treatment step C as treatment target water, and a second treatment target
water B del ivery means for delivering the other treatment target water B
branched by the treatment target water B branching means to the first water
mixing means as treatment target water. [0019] 



(2) The water producing system according to (1), wherein the semi-permeable
membrane treatment step B and the semi-permeable membrane treatment step C
are respectively provided with one or more semi-permeable membrane
treatment device, at least one semi-permeable membrane treatment device
selected from a group of the semi-permeablemembrane treatment devices of
the semi-permeable membrane treatment step B and the semi-permeable
membrane treatment step C is a semi-permeable membrane treatment device X
for subjecting both the treatment target water B and the mixed water to the
semi-permeable membrane treatment, and the water producing system includes
a treatment target water switching means for switching the treatment target
water to be delivered to the semi-permeable membrane treatment device X in
such a manner that both the treatment target water B and the mixed water
are deliverable to the semi-permeable membrane treatment device X. [0020]
(3) The water producing system according to (2), 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. [00211 



(4) The water producing system according to (2) or (3), wherein the
semi-permeable membrane treatment device X communicates with both the
delivery means of the first treatment target water B delivery  means and
the mixed water delivery means. [0022]         (5) The water producing
system according to any of (2) to (4) , wherein at least one delivery means
selected from a group  consisting of the first treatment target water B
delivery means and the mixed water delivery means is a delivery means Y
capable of delivering both the treatment target water B and the mixed
water. [0023]          (6) The water producing system according to (5),
wherein the delivery means Y delivers one of the treatment target water B
and the mixed water at one time. 



[0024]          (7) The water producing system according to any of (1) to
(6), including a second water mixing means for mixing the treatment target
water 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. [0025]
(8) The water producing system according to (7), wherein the first water
mixing means and the second water mixing means are the same water mixing
means. [0026]          (9) The water producing system according to any of
(1) to (8), including a biological treatment device for subjecting organic
component contained water to biological treatment to obtain biological
treatment water, and a membrane treatment device A for subjecting the
biological treatment water to  



treatment with a microfiltration membrane or an ultra filtration membrane
to obtain membrane treatment water A, wherein the membrane treatment water
A serves as the treatment target water A. [00271         (10) The water
producing system according to any of (1) to (9) , including a water intake
means for taking in salt contained water, and a membrane treatment device B
for subjecting the salt contained water taken in by the water intake means
to the treatment with the microf ilt ration membrane or the ultrafiltration
membrane to obtain membrane treatment water B, wherein the membrane
treatment water B serves as the treatment target water B. [0028]
(11) The water producing system according to (10) , including a membrane
treatment water B storage reservoir that stores the membrane treatment
water B, a first membrane treatment water B delivery means for delivering
the membrane treatment water B to the membrane treatment water B storage
reservoir, a mixed water storage reservoir that stores the rr..xed water, a
second membrane treatment water B delivery means for delivering the
membrane treatment water B of the membrane treatment water B storage
reservoir to the mixed water storage reservoir, and a concentrate A
delivery means for delivering the concentrate A to the mixed water storage
reservoir, wherein  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 reservoir 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. 



[0029]         (12) An operation method for a water producing system,
wherein in the water producing system according to any of (2) to (11)
including a first flow rate measuring means for measuring a flow rate of
the treatment target water A or the concentrate A, the treatment target
water of one or more semi-permeable membrane treatment device X is switched
by the treatment target water switching means based on a measured value of
the first flow rate measuring means. [0030]         (13) An operation
method for a water producing system, wherein in the water producing system
according to any of (2) to (11), based on a predetermined value of an
accumulated 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. [0031]          (14) An operation method for a water
producing system, wherein in the water producing system according to any of
(7) to (11) including a second flow rate measuring means for measuring a
flow rate of the treatment target water A delivered by the treatment target
water A bypass delivery means, the treatment target water or 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 flow
rate measuring means. 



[0032]         (15) A water producing system, including 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 producing system includes a treatment target water switching means
for switching the treatment target water to be delivered to a
semi-permeable membrane treatment device X in such 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. [0033]         (16)
The water producing system according to (15), wherein the 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] 



(17) The water producing system according to (15) or (16), wherein the
semi-permeable membrane treatment device X communicates with a plurality of
treatment target water delivery means. [0035]         (18) The water
producing system 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 delivering plural kinds of treatment target water to the
semi-permeable membrane treatment device X by switching the kind of the
treatment target water to be delivered by the treatment target water
switching means. [0036]         (19) An operation method for a water
producing system, wherein in the water producing system according to any of
(15)  to (18) 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 or more system of the semi-permeable membrane
treatment device X is switched based on a measured value of the flow rate
measuring means. 



[0037]         (20) An operation method for a water producing system,
wherein in the water producing system according to any of (15) to (19),
based on a predetermined value of an accumulated membrane permeate quantity
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. EFFECTS
OF THE INVENTION [0038] Effects obtained by the present invention are as
follows. [0039]        The invention of claim 1 includes the semi-permeable
membrane treatment process A for subjecting the treatment target water A to
the semi-permeable membrane treatment, the semi-permeable membrane
treatment process B for subjecting the 



treatment target water B to the semi-permeable membrane treatment, and the
semi-permeable membrane treatment process C for subjecting the mixed water
in which part of the concentrate A and part of the treatment target water B
are mixed to the semi-permeable membrane treatment. Thus, for example, in a
case where the treatment target water A is sewage/drainage and the
treatment target water B is salt contained water such as brackish water and
seawater, the semi-permeable membrane treatment step B for performing
seawater desalination is designed to treat an insufficient amount of a
necessary product water quantity for the entire system, the amount not
covered by a total treatment water quantity produced from the
semi-permeable membrane treatment step A and the semi-permeable membrane
treatment step C, or an amount assumed to be insufficient. By increasing
and decreasing a treatment water quantity of the semi-permeable membrane
treatment step B in response to change in a sewage/drainage intake
quantity, the necessary product water quantity can be ensured. At 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 the 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 performing the seawater desalination is
designed to be large, so that the system becomes  a 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 seawater semi-permeable
membrane treatment process. Therefore, the sewage/drainage semi-permeable
membrane treatment process is desirably operated at as a high collection
rate as possible. 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
quantity is large, a necessary quantity of mixed water is produced by
mixing a lot of seawater with the concentrate, and the mixed water is
subjected to semi-permeable membrane treatment, so that the product water
quantity is obtained. Dirty components such as organic matters are
condensed in concentrate derived from sewage/drainage. Thus, membrane
clogging and biofouling are generated more often in the mixed water than
seawater, so that there is a possibility that agent cleaning has to be
frequently performed. In the water producing system of the present
invention, the concentrate and seawater are mixed within a range that an
energy-saving effect due to a dilution effect i generated, the mixed water
is subjected to the semi-permeable  



membrane treatment in the semi-permeable membrane treatment step C, and the
remaining seawater is subjected to the semi-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
conventional water producing system, and the number of performing the agent
cleaning against the membrane clogging and the biofouling is reduced for an
amount of seawater supplied to the semi-permeable membrane treatment step
B. Further, in a case where the necessary product water quantity is
decreased, by decreasing the treatment water quantity of the semi-permeable
membrane treatment step B for performing the seawater desalination, the
step requiring large power for a booster pump, the product water quantity
can be adjusted. [0041]        In the inventions of claims 2 to 6, the
plural systems of semi-permeable membrane treatment devices arranged side
by side are provided, and the treatment target water B and the mixed water
can be appropriately selected or mixed by the treatment target water
switching moans and subjected to the semi-permeable membrane treatment.
Therefore, for example, in a case where the treatment target water A is
sewage/drainage and the treatment target water B is salt contained water
such as brackish water or seawater, and in a case where a water quantity of
the treatment target water A is large and a water  quantity of the
concentrate A is large, the mixed water is increased. Thus, by the
treatment target water switching means, a treatment water quantity in an
energy-saving mixed water semi-permeable membrane treatment process is more
increased, so that the seawater semi-permeable membrane treatment process
requiring a lot of energy can be reduced. In a case where the water
quantity of the treatment target water A is small, the mixed water is
reduced. Thus, by increasing a water intake quantity of the treatment
target water B, and increasing the treatment water quantity of the
treatment target water B by the treatment target water switching means,
that is, increasing the seawater semi-permeable membrane treatment process,
the necessary product water quantity can be ensured. Even in a case where
the necessary product water quantity is unchanged or the water quantity of
the treatment target water A is hardly changed, by regularly switching a
treatment ratio of the treatment target water B and the mixed water by the
treatment target water switching means, a load applied to a semi-permeable
membrane due to differences between the treatment target water B and the
mixed water in terms of water qualities such as a salt concentration and a
membrane contaminant concentration is uniformized, contributing to
extension of the life of the membrane and simplification of maintenance
such as membrane replacement and agent cleaning. Thus, treatment cost and
treatment energy are reduced.  



[0042]         In the inventions 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 a case where a problem is generated in
the semi-permeable membrane treatment device A and hence the semi-permeable
membrane treatment cannot be performed, or in a case where a flow rate of
the treatment target water A is increased, by mixing the 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 supplying the treatment target water A, pressure of the
booster pump is reduced, so that energy is saved. [0043]         In the
invention of claim 9, 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 NP/OF membrane after the
biological treatment, an influence of organic components over the
semi-permeable membrane is reduced, so that a stable operation can be
performed. [0044]         In the invention of claim 10, in a case where the
treatment target water B is water generated from salt contained water, 



and when the treatment target water is subjected to 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 fora
semi-permeable membrane at the later stage. [00451        In the invention
of claim 11, the membrane treatment water B storage reservoir and the mixed
water storage reservoir 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/EF membrane, the membrane treatment water B
stored in the membrane treatment water B storage reservoir can always be
delivered to the mixed water storage reservoir and the semi-permeable
membrane treatment device B. Even in a case where steps on the upstream
side of the mixed water storage reservoir such as the semi-permeable
membrane treatment device A is stopped, or the like, and hence the
concentrate A cannot be obtained temporarily, the mixed water can be
supplied to the semi-permeable membrane treatment step C. A mixing ratio of
the treatment target water B and the concentrate A can be precisely
adjusted. [0046]        In the inventions of claims 12 to 14, by measuring
the flow rate of the treatment target water A or the concentrate A, or the
accumulated membrane permeate quantity or the  



treatment time of the semi-permeable membrane treatment device X, and
automatically switching the treatment target water to be delivered to the
semi-permeable membrane treatment device X by the measured value, the life
of the semi-permeable membrane treatment device can be reasonably extended,
and operation management can be easily performed. [0047]        In the
invention of claim 15, the plural systems of semi-permeable membrane
treatment devices arranged side by side are provided, and the treatment
target water A and the treatment target water B can be appropriately
selected or mixed by the treatment target water switching means and
subjected to the semi-permeable membrane treatment. Since sewage/drainage
has lower osmotic pressure than seawater, the sewage/drainage
semi-permeable membrane treatment process can be operated with lower energy
than the seawater semi-permeable membrane treatment process. Thus, for
example, in a case where the treatment target water A is sewage/drainage
and the treatment target water B is salt contained water such as brackish
water or seawater, and in a case where the water quantity of the treatment
target water A is large, the treatment water 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-permeable membrane treatment process requiring a lot of energy can be
reduced. In a case where the water quantity of the treatment target water A
is small, by increasing the water intake quantity of the treatment target
water B, and increasing the treatment water quantity of the treatment
target water B by the treatment target water switching means, that is,
increasing the seawater semi-permeable membrane treatment process, the
necessary product water quantity can be ensured. Even in a case where the
necessary product water quantity is unchanged or the water quantity of the
treatment target water A is hardly changed, by regularly switching a
treatment ratio of the treatment target water 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 qualities such
as a salt concentration and a membrane contaminant concentration is
uniformized, contributing to extension of the life of the membrane and
simplification of maintenance such as membrane replacement and agent
cleaning. Thus, treatment cost and treatment energy are reduced. 



[0048i         In the invention of claim 16, the semi-permeable membrane
treatment device X can subject only one kind of treatment target water
selected from the plurality of different kinds of treatment target water to
the semi-permeable membrane treatment at one time. Thus, for example, in a
case where one treatment  target water is not supplied due to failure or
maintenance of a pre-treatment device, exhaustion of a raw water source, or
the like, by subjecting only other treatment target water to the
semi-permeable membrane treatment, the necessary product water quantity can
be surely obtained. [0049]        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 of the treatment target water, the
treatment target water can be easily switched to the respective
semi-permeable membrane treatment devices. [0050] 



In the invention of claim 18, the treatment target water delivery means for
supplying the treatment target water to the respective semi-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 is switched by the treatment target water switching means.
Since the treatment target water delivery means does not communicate with
other semi-permeable membranes or semi-permeable membrane units, a flow
rate, a collection rate, and pressure suitable for the respective
semi-permeable membrane or the semi-permeable membrane unit can be easily
controlled by the treatment target water delivery means. In  a case where
the system is stopped due to maintenance or the system is stopped at the
abnormal time, the system can be easily stopped by stopping the treatment
target water delivery means. [0051]         In the invention of claim 19,
for example, the flow rate of the treatment target water having low osmotic
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 osmotic pressure to the semi-permeable membrane treatment device
X by the treatment target water switching means, and reducing delivery of
other treatment target water having high osmotic pressure, treatment energy
is more reduced. [0052]         In the invention of claim 20, when the kind
of the treatment target water to be delivered to the semi-permeable
membrane treatment device X is switched by the treatment target water
switching means based on the predetermined value of the accumulated
membrane permeate quantity or the predetermined value of the treatment time
of the semi-permeable membrane treatment device X, the treatment ratio of
the treatment target water A and the treatment target water B is regularly
switched. Thus, the load , Pr led to the semi-permeable membrane due to
differences between the treatment target water A and the  



treatment target water B in terms of water qualities such as a salt
concentration and a membrane contaminant concentration is uniformized,
contributing to extension of the life of the membrane and simplification of
maintenance such as membrane replacement and agent cleaning. Therefore,
treatment cost and treatment energy are reduced. BRIEF DESCRIPTION OF THE
DRAWINGS [0053]        Fig. 1 is a flow diagram of one embodiment of a
water producing system of the present invention.        Fig. 2 is a flow
diagram of another embodiment of the water producing system of the present
invention.        Fig. 3 is a flow diagram of still another embodiment of
the water producing system of the present invention.        Fig. 4 is a
flow diagram of yet another embodiment of the water producing system of the
present invention. 



Fig. 5 is a flow diagram of yet another embodiment of the water producing
system of the present invention.        Fig. 6 is a flow diagram of yet
another embodiment of the water producing system of the present invention.
Fig. 7 is a flow diagram of yet another embodiment of the water producing
system of the present invention.        Fig. 8 is a flow diagram of yet
another embodiment of the water producing system of the present invention.
Fig. 9 is a flow diagram of yet another embodiment of the  water producing
system of the present invention. 



Fig. 10 is a flow diagram of yet another embodiment of the water producing
system of the present invention.        Fig. 11 is a flow diagram of yet
another embodiment of the water producing system of the present invention.
12 is a flow diagram of yet another embodiment of the water producing
system of the present invention. MODES FOR CARRYING OUT THE INVENTION
[00541        In the following, with reference to the drawings, a
description will be given of desirable embodiments of the present
invention. It is to be noted that, the scope of the present invention is
not limited thereto. [0055] 



Fig. 1 is a flow diagram of one embodiment of a water producing system to
which the present invention is applied. The water producing system is
provided with a semi-permeable membrane treatment process A100 for
subjecting treatment target water Al to semi-permeable membrane treatment
in a semi-permeable membrane treatment device A101, a semi-permeable
membrane treatment process 5200 for subjecting treatment target water B2 to
the semi-permeable membrane treatment in a semi-permeable membrane
treatment device 5201, and a semi-permeable membrane treatment process 0300
for subjecting mixed water to the semi -permeable membrane treatment  in a
semi-permeable membrane treatment device C301. [0056]        The
semi-permeable membrane treatment process A100 includes a treatment target
water A reservoir 21 accommodating the treatment target water Al, a
treatment target water A delivery pipe la for supplying the treatment
target water Al to the semi-permeable membrane treatment device A101, a
booster pump 11 installed in the treatment target water A delivery pipe la,
the booster pump for supplying the treatment target water Al from the
treatment target water A reservoir 21 to the semi-permeable membrane
treatment device A101, and the semi-permeable membrane treatment device
A101 for subjecting the treatment target water Al to the semi-permeable
membrane treatment. [0057]        The semi-permeable membrane treatment
process B200 includes a treatment target water B reservoir 22 accommodating
the treatment target water B2, a treatment target water B delivery pipe 2a
for supplying the treatment target water B2 to the semi-permeable membrane
treatment device 0201, a booster pump 12 installed in the treatment target
water B delivery pipe 2a, the booster pump for supplying the treatment
target water 02 to the semi-permeable membrane treatment device 0201, the
semi-permeable membrane treatment device 0201 for subjecting the treatment
target water 02 to the semi-permeable membrane  



treatment, a treatment target water B delivery pipe 2b for supplying the
treatment target water B2 from the treatment target water B reservoir 22 to
a mixed water reservoir 23, and a pump 15 installed in the treatment target
water B delivery pipe 2b, the pump being for supplying the treatment target
water B2 to the mixed water reservoir 23. [0058]        The semi-permeable
membrane treatment process C300 includes a concentrate A delivery pipe 4a
communicating with the primary side (side of the treatment target water) of
the semi-permeable membrane treatment device A101 for supplying concentrate
A of the semi-permeable membrane treatment device A101 to the mixed water
reservoir 23, the mixed water reservoir 23 communicating with the treatment
target water B delivery pipe 2b and the concentrate A delivery pipe 4a for
making the mixed water in hich the treatment target water B2 and the
concentrate A are mixed, a mixed water delivery pipe 9 for supplying the
mixed water to the semi-permeable membrane treatment device C301, a booster
pump 13 installed in the mixed water delivery pipe 9, the booster pump
being for supplying the mixed water to the semi-permeable membrane
treatment device C301, and the semi-permeable membrane treatment device
0301 for subjecting the mixed water to the sepermeable membrane treatment.
[0059] Obtained membrane permeate A3, membrane permeate B5, and  membrane
permeate C7 can be accommodated in a membrane permeate reservoir, and then
discharged out of the system or reclaimed for industrial water, landscaping
water, agricultural water, or the like. 



[0060]         The treatment target water Al indicates feed water to be
supplied to the semi-permeable membrane treatment device A101. Properties
and components of the treatment target water Al are not particularly
limited. For example, sewage, plant drainage, seawater, brackishwater, lake
water, river water, groundwater, and the like are used. Alternatively, the
raw water described above may be subjected to biological and/or physical
and/or chemical pre-treatment such as activated sludge treatment,
prefiltering, microfiltration membrane treatment, ultrafiltr tion membrane
treatment, activated carbon treatment, ozonat on, and ultraviolet
irradiation treatment, to serve as the treatment target water Al, so that
fouling generated in the semi-permeable membrane treatment device A101 is
reduced. [00611         The same is applied to properties and components of
the treatment target water B2 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  "(osmotic pressure of concentrate 'A) <
(osmotic pressure of treatment target water B)", osmotic pressure of the
mixed water serving as feed water to be supplied to the semi-permeable
membrane treatment device 0301 is lowered more than the treatment target
water B2 in a semi-permeable membrane treatment step C, so that a booster
level of the water to be supplied to the semi-permeable membrane treatment
device 0301 can be suppressed more than the treatment 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 Al, the treatment target water
B2, and the mixed water saves more energy and cost due to a decrease in a
water production quantity with the treatment target water B2. 



[0062]        The osmotic pressure indicates pressure to be applied to the
solution side to stop incoming of a solvent from the solvent side to the
solution side when the solvent and a solution are brought into contact with
each other with a semi-permeable membrane interposed therebetween. In the
present invention, a different between the osmotic pressure of the
concentrate A and the osmotic pressure of the treatment target water B is
important. Thus, by bringing the concentrate A and the treatment target
water B into contact with each other with the semi-permeable membrane
interposed therebetween, it can be  determined that the osmotic pressure on
the side where the pressure is applied to stop the incoming of the solvent
is higher. [00631 



In order to obtain such a relationship of the osmotic pressure, raw water
having lower osmotic pressure is used as the treatment target water Al, and
raw water having higher osmotic pressure is used as the treatment target
water B2. Preferably, water having a lower salt concentration is used as
the raw water having lower osmotic pressure, and water having a higher salt
concentration is used as the raw water having higher osmotic pressure. The
water having a lower salt concentration generally includes sewage,
industrial drainage, river water, or treatment water obtained by subjecting
the water described above to the pre-treatment. The water having a higher
salt concentration generally includes seawater, salt lake water, and
brackish water. Specifically, an example includes a combination of
secondary treatment water obtained by subjecting sewage/drainage to
treatment with a membrane bioreactor as the treatment target water Al, and
seawater as the treatment target water B. [0064]        In the middle of
the various pipes described above, biological and/or physical and/or
chemical treatment such as activated sludge treatment, prefiltering,
microfiltration  membrane treatment, ultrafiltration membrane treatment,
activated carbon treatment, ozonation, ultraviolet irradiation treatment,
and chemical liquid injection, an intermediate tank, or the like may be
provided. [0065]        As long as the semi-permeable membrane treatment
device A101, the semi-permeable membrane treatment device B201, and the
semi-permeable membrane treatment device 0301 have a function of separating
into permeate and concentrate by a semi-permeable membrane provided in the
device, shapes and materials thereof are not particularly limited. In a
case where the raw water is water containing a lot of fouling substances
such as sewage and industrial drainage, a low-fouling semi-permeable
membrane is preferably used. 



[0066]        The semi-permeable membrane is 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 semi-permeable
membrane 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 water treatment technologies includes an NF membrane and
an RO membrane. The NP membrane or the RO membrane is required to possess
the performance of being capable of reducing the concentration of the
solute contained in the  treatment target water to the level at which the
solute can be used as reclaimed water. Specifically, it is required to
possess the performance of blocking various ions such as salt, mineral
components and the like, e.g., divalent ions such as calcium ions,
magnesium ions, and sulfate ions, the monovalent ions such as sodium ions,
potassium ions, and chlorine ions, and dissoluble organic substances such
as humic acid (molecular weight Mw 100,000), fulvic acid (molecular weight
Mw - 100 to 1,000), alcohol, ether, and sugars. The NF membrane is defined
as an SO membrane whose operation pressure is equal to or smaller than 1.5
MPa, and whose molecular weight cutoff ranges from 200 to 1,000, and sodium
chloride blocking rate is equal to or smaller than 90%. Amembrane whose
molecular weight cutoff is smaller than that and which possesses high
blocking performance is referred to as the SO membrane. Further, of the SO
membranes, one close to the NF membrane is referred also to as the loose SO
membrane. [0067j        The NF membrane and the SO membrane can take forms
of a hollow fiber membrane and a flat sheet membrane, to both of which the
present invention can be applied. Further, in order to achieve easier
handling, a fluid separation device (element) can he used, in which the
hollow fiber membrane or the flat sheet membrane is stored in a casing.
Preferably, the fluid 



separation device has the following structure in a case where  the flat
sheet membrane is used as the NE membrane or the RO membrane: a membrane
unit, including the permeate flow channel member made up of the NE'
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 multitude of pores are bored, which is then entirely stored in a
cylindrical casing. It is also preferable to connect a plurality of fluid
separation devices in series or in parallel so as to form a separation
membrane module. In this fluid separation device, the feed water is
supplied from one end into the unit, and before the feed water reaches the
other end, the permeate permeating through the NF membrane or the RO
membrane flows into 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 NE membrane or the RC membrane is taken out as the concentrate
at the other end. [0068]        As the membrane material for the NE
membrane or the RO membrane, polymer materials such as cellulose acetate,
cellulose-base polymer, polyamide, and vinyl polymer can be used.
Representative NE/R0 membranes may be a cellulose acetate-base or
polyamide-base asymmetric membrane, and a composite membrane having a
polyamIde-base or polyurea-base active layer. [0069] 



As long 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 2b, the concentrate A delivery pipe 4a, and the mixed water
delivery pipe 9 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 to be moved, properties of
agents to be charged, and pressure to be applied. [0070]        The booster
pump 11, the booster pump 12, and the booster pump 13 are pumps having a
booster function for respectively applying the pressure to the treatment
target water Al, the treatment target water B2, and the mixed water to
respectively supply and separate the liquids to and in the semi-permeable
membrane treatment device A101, the semi-permeable membrane treatment
device 2201, and the semi-permeable membrane treatment device 0301. 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 send-permeable membrane
treatment step A, a first treatment target 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  semi-permeable membrane treatment step C. The means are not
limited to the mode of the booster pump. Preferably, in a case where the
osmotic pressure of the target water is low, a feed pump 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 booster 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. [0071]        As long as a first water mixing means has a
function of mixing the treatment target water B and the concentrate A, a
method and a form thereof are not particularly limited. An example includes
the method with the mixed water reservoir 23 described above, a method with
a line mixer, and a method of utilizing a delivery pump. As long as the
treatment target water A reservoir 21, the treatment target water B
reservoir 22, and the mixed water reservoir 23 can store the mixed water
and have resistance against deterioration due to a chemical liquid such as
a disinfection agent and a neutralization agent, the reservoirs are not
particularly limited and a concrete reservoir, a glass fiber reinforced
plastic reservoir, a plastic reservoir, or the like is used. An agitator
for agitation in the reservoir may be provided.  [0072]        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 mixed
water reservoir 23 has a function of moving the treatment target water B
from the treatment target water B reservoir 22 to the mixed water reservoir
23, a method and a form thereof are not particularly limited. An example
includes the method with the pump 15 described above, a method using a head
difference, and a method utilizing overflow. 



[0073]        In a case where water containing a lot of impurities is used
as the raw water, as shown in Fig. 2, pre-treatment water obtained by
removing the impurities in a pre-treatment plant is preferably used as the
treatment target water A and the treatment target water B. In particular,
as the pre-treatment plant, an activated sludge treatment plant, a two-step
treatment plant of the activated sludge treatment and the
microfiltration/ultrafiltrat on membrane (MF/UF membrane) or the sand
filtration, a membrane bioreactor (MBR) plant, an MF/UF membrane filtration
treatment plant, a sand filtration treatment plant, or the like can be
used. [0074]        In Fig. 2, as the pre-treatment plant, the
semi-permeable membrane treatment process A100 .i..ncludes a biological
treatment  reservoir 102 for subjecting the treatment target water Al to
biological treatment, a biological treatment water deliver pipe lb for
supplying the biological treatment water subjected to the biological
treatment in the biological treatment reservoir 102 to a separation
membrane device 103, the separation membrane device 103 communicating with
the biological treatment water deliver pipe n3, a membrane 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 biological treatment water to the separation
membrane device 103, and the semi-permeable 



membrane treatment process B200 includes a pump 14 for supplying the
treatment target water B2 to a separation membrane device 202, the
separation membrane device 202 for subjecting the treatment target water B2
to separation treatment, and a membrane treatment water B delivery pipe 2c
communicating with the secondary side (side of the membrane permeate) of
the separation membrane device 202. It should be noted that a reservoir for
adjusting a flow rate may be provided at the former stage of the separation
membrane device 103 and the separation membrane device 202. [0075]
The treatment target water Al is a liquid contai ning substances serving as
substrates of microorganisms in a liguid  inside the biological treatment
reservoir 102. For example, the treatment target water Al includes organic
drainage such as household drainage, urban sewage, and plant drainage. A
means for supplying the treatment target water Al to the biological
treatment reservoir 102 may be a suction means for supplying the treatment
target water from a treatment 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 treatment target water Al and a
liquid surface of the biological treatment reservoir. The separation
membrane device 103 may be immersed in the liquid of the biological
treatment reservoir 102 or installed out of the reservoir. A membrane
separation method includes an immersed membrane method, an external
membrane separation method, and a rotation flat sheet membrane method, and
not particularly limited. 



[0076]         The treatment target water 82 is water containing organic
matters to an extent that the biological treatment is not required but
containing substances causing fouling on the semi-permeable membrane such
as suspended matters and impurities. For example, the treatment target
water includes water such as seawater, brackish water, and plant drainage.
The suspended matters and the like are separated by the separation membrane
device 202, so that fouling of the semi-permeable  membrane treatment
device 201 can be suppressed. Thus, the separation membrane device is
preferably installed at the former stage of the semi-permeable membrane
treatment device. [0077]        A membrane structure of the separation
membrane device includes a porous membrane, and a composite membrane
obtained by combining the porous membrane with a functional layer, but not
particularly limited. A specific example of the membrane includes a porous
membrane such as a polyacrylonitrile porous membrane, a polyimide porous
membrane, a polyethersulfone porous membrane, a polyphenylene sulfide
sulfone porous membrane, a polytetrafluoroethylene porous membrane, a
polyvinylidene fluoride porous membrane, a polypropylene porous membrane,
and a polyethylene porous membrane. However, the polyvinylidene fluoride
porous membrane and the polytetrafluoroethylene porous membrane are
particularly preferable due to high chemical resistance thereof. Further,
the membrane structure includes a composite membrane obtained by combining
the porous membrane described above with rubber copolymer such as
cross-linked silicone, polybutadiene, polyacrylonitrile-butadiene,
ethylene-propylene rubber, and neoprene rubber as the functional layer.
[0078] 



Membrane pore size of the separation membrane device is preferably pore
size with which an activated sludge and  suspended matter contained water
can be separated into a solid component and a solution component. With
large membrane pore size, although membrane permeability is improved, a
possibility that the solid component is contained in the membrane treatment
water tends to be high. Meanwhile, with small membrane pore size, although
the possibility that the solid component is contained in the membrane
treatment water is reduced, the membrane permeability tends to be lowered.
Specifically, the pore size is preferably equal to or greater than 0.01 jim
and equal to or smaller than 0.5 gm, and further preferably equal to or
greater than 0.05 p.m and equal to or smaller than 0.5 [0079]        A mode
of the separation membrane device includes a hollow fiber membrane, a
tubular membrane, and a flat sheet membrane. However, any mode of membrane
can be used in the present invention. The hollow fiber membrane is a
circular tube separation membrane having an outer diameter which is less
than 2 mm, and the tubular membrane 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, the hollow fiber membrane is bundled into a 0 shape or an I shape
and accommodated in a case so as to be made into a hollow fiber membrane
element. In a case of the tubular membrane, the membrane is made into a
tubular element. In a case of the flat sheet membrane, the  



membrane is made into a spiral element or a plate-and-frame element.
Preferably, the single element is used or the plurality of elements is
combined and modularized. [00801        In a case where a problem is
generated in the semi-permeable membrane treatment device A101 and hence
the semi-permeable membrane treatment cannot be performed, the treatment
target water Al is preferably mixed with the raw waterof the semi-permeable
membrane treatment process B200 or the semi-permeable membrane treatment
process C300 to lower the salt concentration and supplied to the
semi-permeable membrane treatment device B201 or the semi-permeable
membrane treatment device 0301. A method and a form of a means for moving
and mixing the treatment target water Al with the concentrate A or the
treatment target water 82 or the mixed water are not particularly limited.
However, the treatment target water is only required to be mixed on the
upstream of the semi-permeable membrane treatment device B201 or the
semi-permeable membrane treatment device 0301. As in Fig. 3, a treatment
target water A bypass delivery pipe 30 is preferably provided so as to
communicate with the treatment target water A reservoir 21 and the
concentrate A delivery pipe, or to communicate with the treatment target
wat.er A reservoi 21 and the mixed water reservoir 23, or to communicate
with the treatment target water A reservoir 21 and the membrane treatment
water B delivery pipe  2c, or to communicate with the treatment target
water A reservoir 21 and the treatment target water B reservoir 22, or to
communicate with the treatment target water A reservoir 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 is provided in the treatment target
water A bypass delivery pipe 30, and the valve is closed at the time of a
normal operation and the valve is opened in a case where a problem is
generated in the semi-permeable membrane treatment device A101 .
Preferably, automatic open/close control of the valve is control based on a
concentrate A flow rate of the semi-permeable membrane treatment device
A101 or control based on a signal at the time of stopping the
semi-permeable membrane treatment device A101. An example of a means for
delivering the treatment target water Al from the treatment target water A
reservoir 21 through the treatment target water A bypass delivery pipe 30
includes a method of installing an underwater pump in the treatment target
water A reservoir 21, a method using a head difference, and a method
utilizing overflow. [0081]        Here, the first water mixing means and a
second water mixing means are the same, that is, the treatment target water
A bypass delivery pipe 30 is provided so as to communicate with the
treatment target water A reservoir 21 and the mixed water 



reservoir 23. This is preferable because the salt concentration supplied to
the semi-permeable membrane treatment device B201 is not largely 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 a case of communicating with the pipe.
[0082]         Figs. 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 treatment target water B and the mixed water can be
appropriately selected or mixed by valves 40 and subjected to the
semi-permeable membrane treatment. [0083]         In the embodiments shown
in Figs. 4, 5, a pipe 31 is provided so as to communicate with the
treatment target water B delivery pipe 2a 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 delivery pipe 9 or the treatment target water B delivery
pipe 2a or both the pipes of the mixed water delivery pipe 9 and the
treatment target water B delivery pipe 2a through the pipe 31, so that the
mixed water or the treatment target water B2 can be selectively subjected
to the semi-permeable membrane treatment.  [0084] 



In a case where a mixed water quantity is decreased by a decrease in the
treatment target water Al, stoppage of the semi-permeable membrane
treatment device A101, a decrease in the concentrate A due to agent
cleaning, or the like, by reducing the number of the semi-permeable
membrane treatment devices for subjecting the mixed water to the
semi-permeable membrane treatment or 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 quantity can be ensured without decreasing to a large extent.
Alternatively, by slightly or entirely opening the valves 40 serving as
borders between the mixed water and the treatment target water B2, the
treatment target water B2 to which higher pressure is applied due to higher
osmotic pressure flows into the mixed water. 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 40, so that a necessary
feed water quantity can 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 quantity becomes zero, by
stopping the booster pump 13 and controlling the valves 40 in such a manner
that the treatment target water B2 is delivered  to all the semi-permeable
membrane treatment devices X401, the semi-permeable membrane treatment
devices X401 are operated as the semi-permeable membrane treatment devices
B. Thus, the product water quantity can be ensured without decreasing to a
large extent. [0086] 



In a case where the mixed water quantity is increased, by stopping the
booster pump 12 and controlling the valves 40 in such a manner that all the
semi-permeable membrane treatment devices X401 communicate with the mixed
water delivery pipe 9, or by adjusting the booster pump 12 and controlling
the valves 40 in such a manner that the semi-permeable membrane treatment
devices X401 communicating with the mixed water delivery pipe 9 are
increased, a treatment water quantity of the mixed water with which the
semi-permeable membrane treatment can be performed at lower pressure than
the treatment target water B2 is increased. Thus, energy and cost are
saved. [0087]        Here, the semi-permeable membrane treatment devices
X401 subject only one of the treatment target water B and the mixed water
to the treatment at one time, that is, the valves 40 are controlled and
operated in such a manner that the treatment target water B and the mixed
water C are not mixed. This is preferable because liquid movement from the
booster pump side where the supply pressure is higher to the side where the
pressure is lower is reduced, so that an operation with stable osmotic
pressure can be performed. [0088] 



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
9, and delivery pipes are installed so as to communicate with the
respective semi-permeable membrane treatment devices from the pipe 31. This
is preferable because the number of pipes and valves can be reduced more
than a case where delivery pipes are installed so as to communicate with
the respective semi-permeable membrane treatment devices from the treatment
target water B delivery pipe 2a or the mixed water delivery pipe 9. [0089]
As in embodiments shown in Figs. 6, 7, the semi-permeable membrane
treatment devices B and the semi-permeable membrane treatment devices C are
installed so as to subject minimum water intake quantities of the treatment
target water B and the mixed water to the semi-permeable membrane
treatment. This is preferable because the number of valves is reduced.
L00901        Ina case where there are a large number of semi-permeable
membrane treatment devices in a. large plant, as in embodiments shown in
Figs. 8, 9, the booster pump is installed for each of the semi-permeable
membrane treatment device units or the  



sem.i-permeabiemembranetreatment devices. This is preferable because the
pressure of each of the semi-permeable membrane treatment devices can be
surely boosted, and the flow rate is easily adjusted. [0091]         The
mixed water has a lower salt concentration than the treatment target water
B. Thus, the delivery pipes of the mixed water 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 pipes and valves on the
side of the mixed water delivery pipe. [0092]         As in Fig. 9, the
treatment target water is switched on the upstream side of the booster
pumps, so that the number of pipes on the downstream side of the booster
pumps is reduced. This is preferable because a region for high-pressure
pipes on the downstream of the booster pumps can be reduced. [0093] 



Types of the membranes of the semi-permeable membrane treatment devices X
are the same. This is preferable because more flow rate changes can be
responded, and alternatively, by switching the treatment target water,
chemical fouling, biofouling, and the like due to differences of the salt
concentration, pH, and the like can be suppressed. [0094]          Fig. 10
is a diagram showing a flow of yet another embodiment of the water
producing system to which the present invention is applied. The water
producing system includes the treatment target water A reservoir 21
accommodating the treatment target water Al, the treatment target water A
delivery 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
reservoir 21 to the semi-permeable membrane treatment devices, the
treatment target water B reservoir 22 accommodating the treatment target
water B2, the treatment target water B delivery pipe 2a for supplying the
treatment target water 82 to the semi-permeable membrane treatment devices,
the booster pump 12 for supplying the treatment target water 82 from the
treatment target water B reservoir 22 to the semi-permeable membrane
treatment devices, the pipe 31 providing communication between the
treatment target water A delivery pipe la and the treatment target water B
delivery pipe 2a 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 to be supplied to the
semi-permeable membrane treatment devices, the semi-permeable membrane
treatment devices A101 for subjecting the treatment target water Al to the
semi-permeable membrane treatment, the semi-permeable membrane treatment
device 8201  for subjecting the treatment target water B2 to the
semi-permeable membrane treatment, and the semi-permeable membrane
treatment devices X401 for subjecting the treatment target water Al or the
treatment target water B2 or the mixed water of the treatment target water
Al and the treatment target water B2 to the semi-permeable membrane
treatment. [0095] 



By opening/closing the valves 40, the semi-permeable membrane treatment
devices X401 communicate with the treatment target water A delivery pipe la
or the treatment target water B delivery pipe 2a or both the pipes of the
treatment target water A delivery pipe la and the treatment target water B
delivery pipe 2a through the pipe 31, so that the treatment target water Al
or the treatment target water B2 or the mixed water of the treatment target
water Al and the treatment target water B2 can be selectively subjected to
the semi-permeable membrane treatment. [0096]       Ina case where the
treatment target water Al is decreased, by reducing the number of the
semi-permeable membrane treatment devi..ces for subjecting the treatment
target water Al to the semi-permeable membrane treatment or the number of
the 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, the product water quantity can be  ensured without decreasing to a
large extent. Alternatively, by slightly or entirely opening the valves 40
serving as borders between the treatment target water Al and the treatment
target water 32, the treatment target water B2 to which higher pressure is
applied due to higher osmotic pressure flows into the treatment target
water Al. Then, the treatment target water 32 is supplied to the treatment
target water Al while adjusting the pressure and the flow rate by the
degree of opening/closing of the valves 40, so that the necessary feed
water quantity can be supplied to the semi-permeable membrane treatment
devices communicating with the treatment target water A delivery pipe la. 



[0097]         In a case where a treatment target water Al quantity becomes
zero, by stopping the booster pump 11 and controlling the valves 40 in such
a manner that the treatment target water B2 is delivered to all the
semi-permeable membrane treatment devices, all the semi-permeable membrane
treatment devices are operated as the semi-permeable membrane treatment
devices B. Thus, the product water quantity can be ensured without
decreasing to a large extent. [0098]        In a case where the treatment
target water Al is increased, by stopping the booster pump 12 and
controlling the valves 40 in such a manner that all the semi-permeable
membrane treatment  devices communicate with the treatment target water A
delivery pipe la, or by adjusting the booster pump 12 and controlling the
valves 40 in such a manner that the semi-permeable membrane treatment
devices communicating with the treatment target water A delivery pipe la
are increased, the treatment water quantity of the treatment target water
Al with which the semi-permeable membrane treatment can be performed at
lower pressure than the treatment target water B2 is increased. Thus, the
energy and the cost are saved. [0099] 



Here, the semi-permeable membrane treatment devices subject only one of the
treatment target water Al and the treatment target water B2 to the
treatment at one time, that is, the valves 40 are controlled and operated
in such a manner that the treatment target water Al and the treatment
target water B2 are not mixed. This is preferable because the liquid
movement from the booster pump side where the supply pressure is higher to
the side where the pressure is lower is reduced, so that the operation with
stable osmotic pressure can be performed. [0100]        The pipe 31 is
provided so as to communicate with the treatment target water A delivery
pipe la and the treatment target water B del very pipe 2a, and delivery
pipes are installed so as to communicate with the respective
semi-permeable membrane treatment devices from the pipe 31. This is
preferable because the number of pipes and valves can be reduced more than
a case where delivery pipes are installed so as to communicate with the
respective semi-permeable membrane treatment devices from the treatment
target water A delivery pipe la or the treatment target water B delivery
pipe 2a. [0101]        The semi-permeable membrane treatment devices A101
and the semi-permeable membrane treatment device B201 are installed so as
to subject minimum water intake quantities of the treatment target water Al
and the treatment target water B2 to the semi-permeable membrane treatment.
This is preferable because the number of valves is reduced. 



[0102] Ina case where there are a large number of sepermeable 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 is preferable because the pressure of each of the semi-permeable
membrane treatment devices can be surely boosted, and the flow rate is
easily adjusted. [0103] The treatment target water Al has a lower salt
concentration than the treatment target water B2. Thus, the delivery pipes
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 for
providing highly corrosion-resistant pipes and valves on the side of the
treatment target water A delivery pipe. 



[0104]        As in Fig. 12, the treatment target water is switched on the
upstream side of the booster pumps, so that the number of pipes on the
downstream side of the booster pumps is reduced. This is preferable because
a region for high-pressure pipes on the downstream of the booster pumps can
be reduced. [0105]        Types of the membranes of the semi-permeable
membrane treatment devices X are the same. This is preferable because more
flow rate changes can be responded, and alternatively, by , switching the
treatment target water, chemical fouling, biofouling, and the like due to
differences of the salt concentration, pH, and the like can be suppressed.
INDUSTRIAL APPLICABILITY [0106]        The present invention is the water
producing system using composite water treatment technologies in which a
plurality of membrane units using a semi-permeable membrane is arranged,
and an operation method th ,refor. A plurality of treatment target  



water A, B having different osmotic pressure such as sewage and seawater
serves as raw water. The present invention can be favorably applied to a
case where fresh water is produced by fresh water conversion technologies.
In more detail, the present invention can be applied as a water producing
device in the field of water clarification treatment in waterworks, the
field of industrial-use water production such as industrial water, food and
medical process water, and semiconductor-related component cleaning water,
and fresh water can be produced in an energy saving and efficient manner.
DESCRIPTION OF REFERENCE CHARACTERS [0107] 1:treatment target water A
la:treatment target water A delivery pipe lb:biological treatment water
deliver pipe lc:membrane treatment water A delivery pipe 2:treatment target
water B 



2a: treatment target water B delivery pipe 2b: treatment target water B
delivery pipe 2c: membrane treatment water B delivery pipe 3:membrane
permeate A 4:concentrate A 4a:concentrate A delivery pipe 5:membrane
permeate B 



6:concentrate B  7: membrane permeate C 8: concentrate C 9: mixed water
delivery pipe 11: booster pump 12: booster pump 



13: booster pump 14: pump pump 16:pump 21: treatment target water A
reservoir 22: treatment target water B reservoir 23: mixed water reservoir
30: treatment target water A bypass delivery pipe 



31: pipe 32: pipe 33: pipe 40:valve 100: semi-permeable membrane treatment
process A 101: semi-permeable membrane treatment device A 102: biological
treatment reservoir 



103: separation membrane device 200: semi-permeable membrane treatment
process B 201: semi-permeable membrane treatment device B 202: separation
membrane device  300: semi-permeable membrane treatment process C  301:
semipermeable membrane treatment device C 



401: semi-permeable membrane treatment device X  CLAIMS        A water
producing system, at least comprising: a semi-permeable membrane treatment
process A; a semi-permeable membrane treatment process B; and a
semi-permeable membrane treatment process C, wherein        the
semi-permeable membrane treatment process A includes a semi-permeable
membrane treatment step A for subjecting treatment target water A to
semi-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 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 membrane treatment to
produce membrane permeate B and concentrate B, and a first treatment target
water B delivery means for delivering one of the treatment target water B
branched by the treatment target water B branching means to the
semi-permeable membrane treatment step B as treatment target water, and
the semi-permeable membrane treatment process C includes a semi-permeable
membrane treatment step C for subjecting treatment target water 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 with at least part of the
concentrate A produced in the semi-permeable membrane treatment step A, a
mixed water delivery means for delivering the mixed water by the first
water mixing means to the semi-permeable membrane treatment step C as
treatment target water, and a second treatment target water 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 as
treatment target water. 2.The water producing system according to claim 1,
wherein the semi-permeable membrane treatment step B and the semi-permeable
membrane treatment step C are respectively provided with one or more
semi-permeable membrane treatment device, at least one semi-permeable
membrane treatment device selected from a group of the semi-permeable
membrane treatment devices of the semi-permeable membrane treatment step B
and the semi-permeable membrane treatment step C is a semi-permeable
membrane treatment device X for subjecting both the treatment target water
B and the mixed water to the semi-permeable membrane treatment, and the
water producing system comprises a treatment target water switching means
for switching the treatment target water to be delivered to the
semi-permeable membrane treatment device X in such a manner that both the
treatment target water B and the mixed water are deliverable  to the
semi-permeable membrane treatment device X.  3. The water producing system
according to claim 2, 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.  4. The water producing
system according to claim 2 or 3, wherein the semi-permeable membrane
treatment device X communica es with both the delivery means of the first
treatment target water B delivery means and the mixed water delivery means.



5. The water producing system according to any of claims 2 to 4, wherein at
least one delivery means selected from a group consisting of the first
treatment target water B delivery means and the mixed water delivery means
is a delivery means Y capable of delivering both the treatment target water
B and the mixed water.  6. The water producing system according to claim 5,
wherein the delivery means Y delivers one of the treatment target water B
and the mixed water at one time.  7. The water producing system according
to any of claims 1 to 6, comprising: a second water mixing means for mixing
the 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.  8.The water producing system according to claim 7, wherein
the first water mixing means and the second water mixing means are the same
water mixing means. 9.The water producing system according to any of claims
1 



to 8, comprising: a biological treatment device for subjecting organic
component contained water to biological treatment to obtain biological
treatment water; and a membrane treatment device A for subjecting the
biological treatment water to treatment witha microfiltrat onmembrane or an
ultrafiltration membrane to obtain membrane treatment water A, wherein the
membrane treatment water A serves as the treatment target water A. 10.The
water producing system according to any of claims 1 to 9, comprising: a
water intake means for taking in salt contained water; and a membrane
treatment device B for subjecting the salt contained water taken in by the
water intake means to the treatment with the m crofiltration membrane or
the ultrafiltration membrane to obtain membrane treatment water B, wherein
the membrane treatment water B serves as the treatment target water B.
11.The water producing system according to claim 10, comprising:         a
membrane treatment water B storage reservoi that stores the membrane
treatment water B; 



a first membrane treatment water B delivery means for  delivering the
membrane treatment water B to the membrane treatment water B storage
reservoir; 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 membrane treatment water B storage
reservoir to the mixed water storage reservoir; and         a concentrate A
delivery means for delivering the concentrate A to the mixed water storage
reservoir, wherein 



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 reservoir 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. 12. An operation method for a
water producing system, wherein in the water producing system according to
any of claims 2 to 11 including a first flow rate measuring means for
measuring a flow rate of the treatment target water A or the concentrate A,
the treatment target water of one or more semi-permeable membrane treatment
device X is switched by the treatment target water switching means based on
a measured value of the first flcw rate measuring means.   13. An operation
method for a water producing system, wherein in the water producing system
according to any of claims 2 to 11, based on a predetermined value of an
accumulated 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.  14. An operation method for a water producing system,
wherein in the water producing system according to any of claims 7 to 11
including a second flow rate measuring means for measuring a flow rate of
the treatment target water A delivered by the treatment target water A
bypass delivery means, the treatment 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 flow
rate measuring means.  15. A water producing system, 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 producing system comprises a treatment target water switching
means for switching the treatment target water to be delivered to a
semi-permeable membrane treatment device X in such 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.  16. The water
producing system according to claim 15, wherein the semi-permeable membrane
treatment device X subjects only one kind of treatment target water
selected from the plurality of different kinds of treatment target water to
the semi-permeable membrane treatment at one time.  17. The water producing
system according to claim 15 or 16, wherein the semi-permeable membrane
treatment device X communicates with a plurality of treatment target water
delivery means.  18. The water producing system according to any of claims
15 to 17, wherein one or more treatment target water delivery means serves
as a treatment target water 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 a get water to be delivered by the
treatment target  



water switching means. 19.An operation method for a water producing system,
wherein in the water producing system according to any of claims 15 to 18
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 or more system of the semi-permeable membrane treatment
device X is switched based on a measured value of the flow rate measuring
means. 20.An operation method for a water producing system, wherein in the
water producing system according to any of claims 15 to 19, based on a
predetermined value of an accumulated membrane permeate quantity 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. 




