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{DESCRIPTION} 

{Title of Invention} 

WATER TREATMENT DEVICE 

{Technical Field} 

{0001} 

The present invention relates to a water treatment device 

for performing a purification treatment on industrial waste 

water or water taken from a river, 	etc. 

{Background Art} 

{0002} 

Industrial waste water from a plant or domestic waste 

water contains a large amount of Organic matters, 	such as oils 

in the form of oil droplets or an emulsion and organic matters 

that are present in water in the form of ions or molecules. 

Industrial waste water containing organic matters is subjected 

to a purification treatment, 	such as the separation of oils 

and the decomposition and removal of organic matters by 

microorganisms. 	The treated water that has been subjected to 

a purification treatment is subjected to a demineralization 

treatment that removes ions contained in the waste water, and 

the treated water is reused as industrial water. 	In addition, 

organic matters are also contained in water in nature, 	such as 

rivers and lakes. 	Water taken from nature is also subjected 

to a purification treatment. 

{0003} 
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As demineralization treatment devices, 	reverse osmosis 

membrane demineralizers, capacitive de-ionization treatment 

devices 	(e.g., 	Patent Literature 1), 	and the like are known. 

{0004} 

A reverse osmosis membrane demineralizer has a reverse 

osmosis membrane 	(RO membrane) 	inside. 	When water containing 

ions flows into a reverse osmosis membrane demineralizer 

flows, the reverse osmosis membrane 	(RO membrane) 	allows only 

water to permeate therethrough. 	The water that has permeated 

through the reverse osmosis membrane 	(treated water) 	is reused 

as industrial water, 	etc. 	On the upstream side of the reverse 

osmosis membrane, 	ions that were not allowed to pass through 

the reverse osmosis membrane are accumulated, and thus there 

is a concentrated water having concentrated ions. 	The 

concentrated water is discharged from the reverse osmosis 

membrane demineralizer, and thus discharged out of the system 

of the water treatment device 1. 

{0005} 

In the case of a reverse osmosis membrane demineralizer, 

when the proportion of the treated water relative to the water 

flowing into the demineralizer is increased, the scale 

component concentration of the concentrated water becomes 

equal to or higher than the saturation solubility, 	resulting 

in the deposition of crystalline solids 	(scale). 	As 

substances that deposit as scale, 	calcium carbonate 	(CaCO3), 
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gypsum 	(CaSO4), 	calcium fluoride 	(CaF2), 	and the like are 

known. 	For example, when the concentration of calcium 

carbonate in water is 275 mg/1 at pH 7.3, this exceeds the 

saturation solubility, 	and thus scale is deposited. 	However, 

scale deposition does not occur within a short period of time, 

such as 10 minutes, 	after the saturation solubility is 

exceeded, and scale deposition occurs after standing for a 

long period of time, 	such as one day. 	In a reverse osmosis 

membrane demineralizer, 	ion components are continuously 

removed by the membrane. 	Therefore, during operation with 

high water recovery, the ion concentration on the concentrated 

water side is constantly high, and a concentration equal to or 

higher than the saturation solubility is maintained for a long 

period of time 	(one day or more). 	Accordingly, 	scale is 

deposited on the concentrated water side in the reverse 

osmosis membrane demineralizer. 

{0006} 

Figs. 	4(a) 	to 4(c) 	are schematic diagrams of a capacitive 

de-ionization treatment device. 	The capacitive de-ionization 

treatment device 100 is configured to include a positive 

electrode 101 and a negative electrode 102, which are a pair 

of opposed porous electrodes, 	and a flow path 103 that allows 

water to flow between the electrodes. 	An anion exchange 

membrane 104 is installed on the flow-path-side surface of the 

positive electrode 101, 	and a cation exchange membrane 105 is 
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installed on the flow-path-side surface of the negative 

electrode 102. 

00071 

A demineralization treatment by the capacitive de- 

ionization treatment device 100 is performed by the following 

steps. 

(Demineralization Step) 

First, electrodes are energized so that the positive 

electrode 101 is positively charged and the negative electrode 

102 is negatively charged. 	That is, voltages having 

polarities opposite to each other are applied to the positive 

electrode 101 and the negative electrode 102, 	respectively. 

When water flows through the flow path 103 between the 

energized electrodes, negative ions in water permeate through 

the anion exchange membrane 104 and are adsorbed to a porous 

portion 101a of the positive electrode 101, while positive 

ions permeate through the cation exchange membrane 105 and are 

adsorbed to a porous portion 102a of the negative electrode 

102 	(Fig. 	4(a)). 	The water from which ions have been removed 

is, 	as a treated water, provided for recycling, 	etc. 

{0008} 

(Reproduction Step) 

After the elapse of a predetermined period of time, the 

electrodes are energized so that the positive electrode 101 is 

negatively charged and the negative electrode 102 is 
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positively charged. 	That is, voltages that are reverse to the 

voltages at the time of the adsorption of ions to the 

electrodes are applied to the positive electrode 101 and the 

negative electrode 102. 	As a result, 	the adsorbed ions are 

released from the positive electrode 101 and the negative 

electrode 102 and return to the flow path 103 	(Fig. 	4(b)). 

{0009} 

After the released ions are sufficiently accumulated in 

the flow path 103 or at the same time as the release of ions, 

water is supplied to the flow path 103. 	Accordingly, water 

containing ions is discharged from the flow path 103, and the 

positive electrode 101 and the negative electrode 102 are 

regenerated to the state where no ions are adsorbed 	(Fig. 

4(c)). 	The discharged water is recovered as a concentrated 

water. 

{0010} 

Even if the saturation solubility is exceeded in the 

above regeneration step, when the regeneration step is 

performed within a short period of time, 	such as 10 minutes or 

less, 	the demineralization step starts before scale 

deposition, and the concentration becomes lower than the 

saturation solubility, whereby scale deposition is prevented. 

Because of this characteristic, 	a capacitive de-ionization 

treatment device can achieve higher water recovery (recovery 

of recyclable water) 	than a reverse osmosis membrane 
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demineralizer and thus is more advantageous. 

{0011} 

In order to increase the amount of ions adsorbed to 

electrodes in a capacitive de-ionization treatment device, 

larger electrode surfaces are more desirable. 	Therefore, 	a 

porous material made mainly of carbon having a large surface 

area per volume, 	such as activated carbon, is used for the 

electrodes. 

{Citation List} 

{Patent Literature} 

{0012} 

{PTL 	1} 

Japanese Unexamined Patent Application, 	Publication No. 

2001-70947 	(paragraphs 	{0002} 	and 	{0011} 	and Fig. 	1) 

{Summary of Invention} 	. 

{Technical Problem} 

{0013} 

As mentioned above, it has been revealed that in the case 

where water that has been subjected to oil separation or a 

treatment with microorganisms is treated in a capacitive de-

ionization treatment device, the demineralization performance 

is rapidly degraded with time. 	Such degradation is hardly 

seen in a reverse osmosis membrane demineralizer. 

{0014} 

An object of the present invention is to provide a water 
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treatment device that suppresses the degradation of electrodes 

in a capacitive de-ionization treatment device and is capable 

of maintaining high water treatment capability. 

{Solution to Problem} 

{0015} 

The present inventors have thought that the cause of the 

degradation of demineralization performance is as follows: 

even with the water quality that can be achieved by ordinary 

oil separation and microorganism treatments, the removal of 

organic matters is insufficient for application to a 

capacitive de-ionization treatment. 

Of organic matters remaining in water, some are present 

in the form of ions and others in the form of molecules. 	For 

examples, water contains electrolytic organic matters such as 

acetic acid and formic acid, non-electrolytic organic matters 

such as phenol and benzene, 	and the like. 	In addition, water 

in nature contains humic acid and the like. 	As shown in Fig. 

4(a), 	organic matter ions permeate through ion exchange 

membranes and are adsorbed to electrode surfaces when passing 

between the energized electrodes. 	In addition, organic 

matters in the form of molecules permeate through the ion 

exchange membranes by diffusion and adhere to the electrode 

surfaces through intermolecular forces. 	An electrode made 

mainly of carbon as mentioned above has similar 

characteristics to activated carbon for water treatment, 	and 
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adsorbs organic matters irreversibly. 	That is, 	these organic 

matters are hardly released from the electrodes even when 

reverse voltages are applied in the step of Fig. 	4(b), 	and 

mostly remain in the electrodes. 	The portion having organic 

matters adhering thereto cannot adsorb ions at the time of 

capacitive de-ionization, 	leading to a decrease in the 

effective area of the electrode. 

{0016} 

In light of the above, a water treatment device according 

to one aspect of the present invention includes: 

an activated carbon treatment section that receives an 

inflow of water having a total organic carbon concentration of 

100 mg/1 or less and adsorbs and removes organic matters 

contained in the water; and, 

on the downstream side of the activated carbon treatment 

section, 	a capacitive de-ionization treatment section 

including a pair of electrodes to which voltages having 

polarities opposite to each other are applied, a flow path 

that is located between the electrodes and allows the water to 

flow therethrough, and an ion exchange membrane that is 

installed on the flow path side of each of the electrodes, 

wherein when the water flows between the electrodes with 

voltages applied thereto, 	ions contained in the water are 

adsorbed to the electrodes and removed from the water, and 

voltages reverse to the voltages at the time of the adsorption 
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of ions are applied to the electrodes to release the ions from 

the electrodes, whereby the electrodes are regenerated. 

{0017} 

Water quality is generally controlled with biochemical 

oxygen demand 	(BOD) 	or chemical oxygen demand 	(COD). 	However, 

because the sensitivity differs depending on the kind of 

organic matter, BOD or COD is not necessarily proportional to 

the absolute value of organic matters in water. 	Meanwhile, 	in 

the present invention, water quality is controlled with the 

total organic carbon concentration 	(TOC). 	The total organic 

carbon concentration is an index that shows the total amount 

of oxidizable organic matters in water expressed as the amount 

of carbon, 	and exhibits an excellent correlation with the 

amount of organic matters contained in water. 	By using TOC as 

an index, the treatment can be performed according to the 

amount of organic matters in the water to be treated. 

{0018} 

In actual industrial waste water, the organic matter 

concentration after a treatment, 	such as a biological 

treatment, varies depending on the quality of raw water. 	In 

the case of industrial waste water, 	it is expected that water 

quality may decrease to about TOC 1,500 mg/l. 	Like this, when 

water having a high concentration of organic matters is 

treated by an ordinary biological treatment, 	the resulting 

water quality is TOC 50 to 100 mg/1 at the highest. 
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In the water treatment device of the present invention, 

an activated carbon treatment section is installed upstream of 

a capacitive de-ionization treatment section. 	Water having an 

organic matter content controlled to a total organic carbon 

concentration of 100 mg/1 or less flows into the activated 

carbon treatment section. 	In the activated carbon treatment 

section, organic matters contained in water are adsorbed to 

activated carbon and thus removed from water. 	By the 

treatment in the activated carbon treatment section, 

regardless of the quality of water inserted into the activated 

carbon treatment section, the organic matter content of water 

after the treatment can be stably reduced to an extremely low 

value. 	Accordingly, when the water that has been treated in 

the activated carbon treatment section is treated in the 

capacitive de-ionization treatment section, the amount of 

organic matters adhering to electrodes can be significantly 

reduced, and a decrease in the ion adsorption areas of the 

electrodes can be suppressed. 	As a result, the electrode life 

in the capacitive de-ionization treatment section can be 

prolonged, 	and excellent demineralization treatment 

performance can be maintained for a long period of time. 

{0019} 

Water taken from nature has a smaller amount of organic 

matters as compared with industrial waste water, but it is 

concerned that the performance of the capacitive de-ionization 
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treatment section may be degraded in the long run. 	As 

mentioned above, the water treatment device of the present 

invention can stably reduce the amount of organic matters in 

water to an extremely low value. 	Thus, even in the case where 

water taken from nature is treated, high treatment performance 

can be maintained for a long period of time. 

{0020} 

In the above invention, 	it is preferable that water 

having a total organic carbon concentration of 20 mg/1 or less 

is discharged from the activated carbon treatment section. 

This is because, 	in such a case, 	the amount of organic matters 

fed to the capacitive de-ionization treatment section becomes 

extremely small, and the degradation of demineralization 

treatment performance can be even more suppressed. 

{0021} 

In the above invention, 	it is preferable that the water 

treatment device includes, on the upstream side of the 

activated carbon treatment section, 	at least one of a 

biological treatment section where the organic matters in the 

water are decomposed and removed by microorganisms and an 

oxidization treatment section where the organic matters in the 

water are subjected to an oxidization treatment. 

00221 

Particularly in the case where waste water from a plant 

or domestic waste water is treated, 	the raw water contains a 
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large amount of organic matters. 	Therefore, 	it is preferable 

that the biological treatment section and the oxidization 

treatment section are installed upstream of the activated 

carbon treatment section, and pretreatments are performed to 

achieve a total organic carbon concentration of 100 mg/l or 

less. 

{Advantageous Effects of Invention} 

{0023} 

In the water treatment device of the present invention, 

an activated carbon treatment section is arranged upstream of 

a capacitive de-ionization treatment section, and water having 

a reduced total organic carbon concentration is supplied to 

the capacitive de-ionization treatment section. 	Accordingly, 

the amount of organic matters adhering to electrodes in the 

demineralization treatment section can be significantly 

reduced. 	As a result, 	a decrease in the ion adsorption areas 

of the electrodes can be suppressed, 	and the degradation of 

demineralization performance can be suppressed. 

{Brief Description of Drawings} 

{0024} 

{Fig. 	1} 

Fig. 	1 is a block diagram of an example of a water 

treatment device. 

{Fig. 	2} 

Fig. 2 is a schematic diagram explaining an example of a 
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demineralization section of a water treatment device. 

{Fig. 	3} 

Fig. 	3 is a graph showing time-dependent changes in the 

effective capacity of an electrode when waters having 

different organic matter contents are subjected to a 

capacitive de-ionization treatment. 

{Fig. 	4} 

Fig. 	4(a) 	to 4(c) 	are schematic diagrams of a capacitive 

de-ionization treatment device. 

{Description of Embodiments} 

{0025} 

Fig. 	1 is a block diagram of an example of a water 

treatment device. 	The water treatment device 1 includes, 	from 

the upstream side, a pretreatment section 2 and a 

demineralization section 3. 	The pretreatment section 2 is a 

biological treatment section that decomposes organic matters 

by a biological treatment, an oxidization treatment section 

that decomposes organic matters by an oxidation treatment, or 

a combination thereof. 

In the case where waste water from a plant or domestic 

waste water is treated, 	the pretreatment section 2 includes an 

oil separator that separates oils from waste water and a 

separation section that causes the aggregation and 

sedimentation of heavy metals or suspended particles. 	The oil 

separator and the separation section are installed on the 
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upstream side of the biological treatment section. 	In the 

case where water taken from nature, 	such as a river, 	is 

treated, the oil separator and the separation section may be 

omitted. 

{0026} 

The biological treatment section subjects organic matters 

in water to a decomposition treatment by microorganisms. 	The 

biological treatment section is configured as a combination of 

a treatment device using a membrane-separation activated 

sludge process 	(MBR: Membrane Bio-Reactor), 	a treatment device 

using a biofilm process 	(BFR: Bio-Film Reactor), 	an aeration 

tank, and a sedimentation tank. 	The biological treatment 

section may also be configured as a combination of MBR and 

BFR. 	In the case of configuration having a combination of an 

aeration tank and an sedimentation tank, 	in order to prevent 

clogging in a demineralizer in the demineralization section 3, 

a filtration device, 	such as a filter, 	is provided downstream 

of the sedimentation tank. 

{0027} 

In the case of MBR, 	a membrane having pores of about 0.1 

pm is immersed in water in the biological reactor. 

Microorganisms are present in water in the biological reactor, 

and the microorganisms decompose organic matters in water. 

The size of microorganisms useful for the sludge treatment in 

the biological reactor is about 0.25 pm at the minimum. 
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Accordingly, water in the biological reactor is solid-liquid 

separated through the membrane into water and microorganisms, 

and only water is discharged from MBR. 

{0028} 

In the case of BFR, 	a support having a film of 

microorganisms formed on the surface thereof is installed 

inside. 	When microorganisms on the support surface come into 

contact with water containing organic matters, the 

microorganisms decompose the organic matters in water. 

100291 

In the case of configuration having a combination of MBR 

and BFR, the operation of MBR and BFR is controlled according 

to the amount of organic matters in water 	(COD). 	For example, 

in the case where COD in water is low, 	only MBR is operated. 

In the case where COD greatly varies, BFR is operated in 

parallel with MBR. 

100301 

The oxidization treatment section removes organic matters 

from water by oxidation and decomposition. 	In the water 

treatment device of this embodiment, 	an ozone treatment, 	an 

ultraviolet treatment, a sodium hypochlorite treatment, 	and a 

hydrogen peroxide treatment are employed as oxidation 

treatment methods. 	The above treatment may be performed 

alone, 	or it is also possible to perform a plurality of 

treatments in combination. 
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{0031} 

The oxidization treatment section is installed on the 

upstream side of the activated carbon treatment section 10. 

In the case of an ozone treatment, ozone generated by an 

ozone generator is supplied to the oxidization treatment 

section. 	Organic matters in water passing through the 

oxidization treatment section are oxidized and decomposed by 

ozone. 

{0032} 

In the case of an ultraviolet treatment, 	an ultraviolet 

lamp is installed in the oxidization treatment section. 	Water 

passing through the oxidization treatment section is 

irradiated with ultraviolet light, and organic matters are 

oxidized and decomposed by ultraviolet light. 

{0033} 

In the case of a sodium hypochlorite treatment, sodium 

hypochlorite is supplied to the oxidization treatment section. 

Organic matters in water passing through the oxidization 

treatment section are oxidized and decomposed by sodium 

hypochlorite. 

{0034} 

In the case of a hydrogen peroxide treatment, hydrogen 

peroxide is supplied to the oxidization treatment section. 

Organic matters passing through the oxidization treatment 

section are oxidized and decomposed by hydrogen peroxide. 
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{0035} 

Fig. 2 is a schematic diagram explaining an embodiment of 

the demineralization section 3 of the water treatment device. 

The demineralization section 3 includes an activated 

carbon treatment section 10 and a capacitive de-ionization 

treatment section 100. 	The demineralization section 3 may 

further have a reverse osmosis membrane demineralizer. 

{0036} 

The activated carbon treatment section 10 houses a filled 

tank 11 that is filled with activated carbon inside. 	The 

activated carbon used in this embodiment is activated carbon 

for water treatment. 	Water fed from the biological treatment 

section is supplied into the activated carbon treatment 

section 10 from the top, permeates through the filled tank 11, 

and is discharged from the bottom of the activated carbon 

treatment section 10. 

{0037} 

In this embodiment, the capacitive de-ionization 

treatment section 100 has the same configuration as the 

capacitive de-ionization treatment device of Fig. 	4. 	One or 

more capacitive de-ionization treatment sections 100 are 

installed downstream of the activated carbon treatment section 

10. 	As shown in Fig. 	2, 	in many cases, 	a plurality of 

capacitive de-ionization treatment sections 100 are arranged 

parallel to the flow of water. 	However, 	it is also possible 
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that a plurality of capacitive de-ionization treatment 

sections 100 are disposed in series. 	Alternatively, 	a 

combination of series and parallel arrangements is also 

possible. 

{0038} 

The demineralization section 3 may also have, on the 

upstream side of the activated carbon treatment section 10, a 

tank (not shown) 	that temporarily stores water from the 

biological treatment section and feeds a predetermined amount 

of water to the capacitive de-ionization treatment section 

100. 

{0039} 

On the upstream side of the activated carbon treatment 

section 10 in the demineralization section 3 and between the 

activated carbon treatment section 10 and the capacitive de-

ionization treatment section 100, organic matter content 

measurement sections 12 and 13 for measuring the total organic 

carbon concentration 	(TOC) 	in water are installed, 

respectively. 

{0040} 

The process of a water treatment using the above water 

treatment device will be described hereinafter. 	The following 

will describe, 	as an example, 	the case where the water 

treatment device includes an oil separator and a separation 

section and treats industrial waste water. 
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The pretreatment section 2 receives raw water 	(waste 

water). 	In the case of waste water from a plant or domestic 

waste water, the water contains, 	as organic components, 	oils 

in the form of oil droplets or an emulsion, as well as organic 

matters that are present in water in the form of molecules or 

ions 	(acetic acid, 	formic acid, 	phenol, 	etc.). 

{0041} 

The oil separator removes oils form the raw water. 	The 

separation section adds a chelating agent to waste water to 

chelate heavy metals and insolubilize them. 	The separation 

section adds an aggregating agent to waste water to cause the 

aggregation of heavy metal chelates, 	suspended particles, 

etc., 	followed by sedimentation, thereby removing heavy metals 

and suspended particles from the waste water. 

{0042} 

In the case of configuration having a biological 

treatment section, the waste water from which oils, heavy 

metals, and suspended particles have been removed is fed to 

the biological treatment section. 	In the biological treatment 

section, 	organic matters, 	such as acetic acid, 	formic acid, 

humic acid, and phenol as mentioned above, 	are decomposed. 

100431 

In the case of configuration having an oxidization 

treatment section, 	the waste water is irradiated with 

ultraviolet light. 	Alternatively, 	ozone-containing water, 	a 
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sodium hypochlorite solution, and a hydrogen peroxide solution 

are supplied into the waste water. 	As a result, 	organic 

matters, 	such as acetic acid, 	formic acid, humic acid, 	and 

phenol as mentioned above, are oxidized and decomposed. 

{0044} 

The organic matter content measurement section 12 

measures the TOC of waste water before the treatment in the 

activated carbon treatment section 10. 	TOC may be measured by 

an online meter or may also be sampled and analyzed. 	In this 

embodiment, as a result of pretreatments such as the 

biological treatment, water before flowing into the activated 

carbon treatment section 10 has a TOC of 100 mg/1 or less. 

{0045} 

The waste water treatment having a TOC of 100 mg/1 or 

less flows into the activated carbon treatment section 10 in 

the demineralization section 3. 	While the waste water passes 

through the filled tank 11 of the activated carbon treatment 

section 10, 	organic matters remaining in the waste water, 	such 

as acetic acid, 	formic acid, humic acid, 	and phenol as 

mentioned above, are adsorbed to the activated carbon surface 

and thus removed. 	The TOC of the water after the treatment in 

the activated carbon treatment section 10 is reduced to about 

1/3 to 1/5 of the TOC before the treatment. 

The organic matter content measurement section 13 

measures the total organic carbon concentration of the waste 
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water after the treatment in the activated carbon treatment 

section 10. 	In this embodiment, 	the TOC of water after the 

treatment in the activated carbon treatment section 10 is 20 

mg/1 or less, more preferably 10 mg/1 or less. 

100461 

The waste water discharged from the activated carbon 

treatment section 10 is fed to the capacitive de-ionization 

treatment section 100. 	In the capacitive de-ionization 

treatment section 100, the demineralization treatment 

described in Fig. 	4 is performed. 	By the demineralization 

treatment, the water stored in the flow path 105 is discharged 

from the capacitive de-ionization treatment section 100 and 

recovered as a concentrated water having a high concentration 

of ions. 	The positive electrode 101 and the negative 

electrode 102 are regenerated to the state where no ions are 

adsorbed. 

100471 

Fig. 3 is a graph showing time-dependent changes in the 

effective capacity of an electrode when waters having 

different organic matter contents were subjected to capacitive 

de-ionization treatments under the same conditions. 	In the 

figure, the abscissa is the number of elapsed days and the 

ordinate is effective capacity. 	Effective capacity is defined 

by the proportion of ions that can be adsorbed to the 

electrode, 	taking the effective capacity of the electrode 
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before use as 100%. 

In Fig. 3, the organic matter amount A represents the 

case where the TOC of water flowing into the capacitive de-

ionization treatment section is 10 mg/1, and the organic 

matter amount B represents the case where TOC is 20 mg/l. 	The 

organic matter amounts C and D each represent the case where 

TOC exceeds 20 mg/1, 	and TOC is higher in the organic matter 

amount D than in the organic matter amount C. 

{0048} 

As shown in Fig. 	3, 	the effective capacity rapidly 

decreases in the case of the organic matter amount C or D, 	and 

it can be understood that the demineralization treatment 

capability is reduced within a short period of time. 	That is, 

in the case where water flowing into the capacitive de-

ionization treatment section contains a large amount of 

organic matters, 	short-cycle electrode maintenance, 	for 

example, 	is required to maintain high treatment performance, 

resulting in a decrease in treatment efficiency. 

Meanwhile, 	in the case of the organic matter amount A or 

B, 	the effective capacity decreases slowly. 	From these 

results, 	it can be understood that when an activated carbon 

treatment section is provided on the upstream side of the 

capacitive de-ionization treatment section, and the TOC of 

water is reduced to 20 mg/1 or less by a treatment in the 

activated carbon treatment section prior to performing a 
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capacitive de-ionization treatment, a decrease in the 

effective ion adsorption areas of electrodes in the capacitive 

de-ionization treatment section is suppressed, and high water 

treatment capability can be maintained for a long period 

time. 

of 

{Reference Signs List} 

{0049} 

1 	Water treatment device 

2 	Pretreatment section 

3 	Demineralization section 

10 	Activated carbon treatment section 

11 	Filled layer 

12, 13 	Organic matter content measurement section 

100 	Capacitive de-ionization treatment section 

101 	Positive electrode 

102 	Negative electrode 

103 	Flow path 

104 	Anion exchange membrane 

105 	Cation exchange membrane 



Claim 1 

A water treatment device comprising: 

an activated carbon treatment section that receives an 

inflow of water having a total organic carbon concentration of 

100 mg/l or less and adsorbs and removes non-electrolytic 5 

organic matters contained in the water; 

on the downstream side of the activated carbon treatment 

section, a capacitive de-ionization treatment section 

including a pair of electrodes to which voltages having 

polarities opposite to each other are applied, a flow path 10 

that is located between the electrodes and allows the water to 

flow therethrough, and an ion exchange membrane that is 

installed on the flow path side of each of the electrodes, 

wherein when the water flows between the electrodes with 

voltages applied thereto, ions contained in the water are 15 

adsorbed to the electrodes and removed from the water, and 

voltages reverse to the voltages at the time of the adsorption 

of ions are applied to the electrodes to release the ions from 

the electrodes, whereby the electrodes are regenerated; and, 

 an organic matter content measurement sections that is 20 

installed on the upstream side of the activated carbon 

treatment section and between the activated carbon treatment 

section and the capacitive de-ionization treatment section, 

and that measures the total organic carbon concentration in 

the water; and 25 

24



on the upstream side of the activated carbon treatment 

section, a biological treatment section where organic matters 

in the water are decomposed and removed by microorganisms, or 

the biological treatment section and an oxidization treatment 5 

section where organic matters in the water are subjected to an 

oxidization treatment. 

{Claim 2} 

The water treatment device according to claim 1, wherein 10 

water having a total organic carbon concentration of 20 mg/l 

or less is discharged from the activated carbon treatment 

section. 

15 
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