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Japan’s Challenges for Recycling of Water, Resources, and Energy
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Water for toilet flushing in West-
Shinjuku and Nakano Sakaue areas, 
etc.�about 9,300m3/day

before

Environmental Use Environmental Use 
after

Water source for revival of Meguro 
River, etc. �about 68,000m3/day

Industrial UseIndustrial Use
Cleaning water for train systems, 
YURIKAMOME�about 1,800m3/year

before after
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The example in Yokohama:
Planned pipe replacement: 100km/year
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Recycling of resource and energy from Sewerage
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Troubles caused by aging sewerage stocks
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Trenchless pipe construction technology of Japan
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NEDO
Activities of NEDO

NEDO
(New Energy and Industrial Technology Development Organization)

1 Overview of NEDO1. Overview of NEDO

2. NEDO’s Activity for Water Technologies

Feb.16th 2012

0http://www.nedo.go.jp

Overview of NEDO
Ministry of Economy, Trade

d I d t (METI)

Council for Science

d T h l P liand Industry (METI) and Technology Policy

Foundation: 1980
Coordination with policy making 

authorities
Budget� ¥151.2 billion (FY2011)

US$ 1.9 billion  (1US$ � ¥ 78)
Number of personnel: Approx.1,000

Promotion of R&D projects

�Advanced R&D project management

Combined efforts of industry, 
t d d i

Advanced R&D project management
�R&D activities with flexible and agile project management

Industry Universities Public research institutes

government, and academia

Industry Universities Public research institutes

1



Overview of NEDO
Electronics & IT Aircraft & Space Fuel cells & Hydrogen

Machinery systems Chemical sub. management

Energy & Environment

Biotechnology & Medicine

©Toray

2

NEDO’s Activity for Water TechnologiesNEDO s Activity for Water Technologies
Project on Water-saving Recycling Systems

�Developing advanced water treatment technology and testing

��Period:2009�2013�
(Budget: about ¥7 billion�US$ 0.1billion)

Developing advanced water treatment technology and testing
water resource management systems in Japan and overseas

Objectives

Contributing to the resolution of global water resource problemsContributing to the resolution of global water resource problems

j

1 Development for advanced technologies1. Development for advanced technologies
2. Test-bedding for dissemination of newly developed systems

3



Activity for Water Technologies

Project on Water-saving Recycling Systems

y g

1. Development for advanced technologies 
RO NF MBR Metal recovery AOP etc

Theme

RO, NF, MBR, Metal recovery, AOP, etc

2. Test-bedding for dissemination of newly developed systems
©TorayAOP: Advanced oxidation process

g y p y
7 countries (Australia, Japan, UAE, China, 

Vietnam, Singapore,Oman)
Activity in foreign countriesActivity in foreign countries

JJ

8 projects (SWRO, MBR, Reuse, 
Rainwater harvesting etc.)

KK
L

M
N

O

J

P

Test beddingTest-bedding

M

Q

4

Test-beddingg

Project on Water-saving Recycling Systems
1 Development for advanced technologies1. Development for advanced technologies

Tap Water,  Recycled Wastewater

R Desalination S
TInnovative Reverse 

Osmosis Membrane 

Seawater Product Water

R Advanced Treatment S

Seawater Product Water

R Wastewater  Treatment S
TEnergy- saving Membrane Bioreactor

Separation and Recovery Technology for
Valuable Metals and Harmful Substances

TDecomposition  Technology for  Persistent
Substances

Sewage

Urban area

TInnovative Nanofiltration
Membrane  etc.

Treated Water
Substances

Industrial Wastewater

Industrial Water, Recycled Wastewater

River Water

Water, Recycled WastewaterIndustrial WWIndustrial Water, Recycled WastewaterIndustrial Water,  Recycled Wastewater

Industrial park
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Project on Water-saving Recycling Systems
1 Development for advanced technologies1. Development for advanced technologies
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� A chlorine resistive high-performance membrane developed
by fine molecular design of advanced material
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Project on Water-saving Recycling Systems
1 Development for advanced technologies1. Development for advanced technologies
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� A newly developed high flux NF element achieved the interim 
target of a 20% energy-saving rate
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Project on Water-saving Recycling Systems
1 Development for advanced technologies1. Development for advanced technologies
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� Reduce MBR system energy consumption by 40% by developing
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Project on Water-saving Recycling Systems
1 Development for advanced technologies1. Development for advanced technologies
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(Metal recovery technology by use of new extraction apparatus)
� High phase-separation performance, 3 to 15 times faster 

processing speed Ni recovery cost reduced by 1/5processing speed, Ni recovery cost reduced by 1/5
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Project on Water-saving Recycling Systems
1 Development for advanced technologies1. Development for advanced technologies
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� Development of a new treatment system can reduce energy use by
93% compared to conventional ozone treatment alone.
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Project on Water-saving Recycling Systems
1 Development for advanced technologies1. Development for advanced technologies
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�Energy for aeration reduced to 50% with an autotrophic denitrification 
process using novel anammox bacteria under low temperatures
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NO3

NO2Influent
N2Methanol

EffluentNH4

Excess sludgeNitrification DenitrificationDenitrification
Air

N2

/� �������
NH4
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EffluentEffluentNO2

N2

NH4

NH4

Influent
NO2

Air
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Project on Water-saving Recycling Systems
2 T t b ddi f di i ti f l d l d t
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2. Test-bedding for dissemination of newly developed systems 
Water Plaza Kitakyushu and Water Plaza Kitakyushu and ShunanShunan, Japan, Japan
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Project on Water-saving Recycling Systems
W t Pl Kit k h dW t Pl Kit k h d ShSh JJ

Project on Water-saving Recycling Systems
2 T b ddi f di i i f l d l dWater Plaza Kitakyushu and Water Plaza Kitakyushu and ShunanShunan, Japan, Japan2. Test-bedding for dissemination of newly developed systems 

Water Plaza Kitakyushu and Water Plaza Kitakyushu and ShunanShunan, Japan, Japan
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Excess Sludge
100m3/d

1000m /d

400m3/d

400m3/d 400m3/d800m3/d

400m3/d
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Project on Water-saving Recycling Systems
2 T t b ddi f Di i ti f N l D l d S t2. Test-bedding for Dissemination of Newly Developed Systems
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TOutline of Technology
�Wastewater reclamation system with 

�

���

Dammam 1

�Energy saving with wastewater reuse by approximately 
25% compared to using only a seawater desalination 
plant.

�

Industrial water

Dammam 1

TProject Objectives
�To disseminate the system to other industrial estates inside

d t id f th KSA th h d t ti j t

Wastewater

MBR*1

Low Pressure RO*2

Wastewater reclamation plant
Treated water

JAPAN KSA

and outside of the KSA through a demonstration project.
�To contribute to resolution of an energy and water demand

increase in the KSA by broad dissemination of the system. 

9k� MBR� Membrane bioreactor
9l� RO� Reverse osmosisEntrustment

JAPAN KSA
Treated water 
�Disposal�

Cooperation
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