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WTO Target

A triple win outcome for trade,A triple win outcome for trade,A triple win outcome for trade, A triple win outcome for trade, 
environment and developmentenvironment and development

Identification of environmental goods:

Air poll tion control(APC): 13 entriesAir pollution control(APC): 13 entries---
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“Triple Win” is expected: Triple Win  is expected:
A win for trade---elimination of tariff and non-tariff 

barriers(NTBs)

A win for environment---improving access to high 

lit i t l dquality environmental goods

A win for development---liberalization of trade in p

environmental goods can stimulate

innovation and technology transfer

to de eloping co ntries
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to developing countries



What are the serious air pollutions right now?What are the serious air pollutions right now?

Phenomena Pollutants

 Acid rain

Phenomena Pollutants

 SOx (Sulphur Oxides)
 Photochemical smog
 Dust & Particulate Matters

( p )
 NOx (Nitrogen Oxides)
 Dust & Particulate 

 Ozone Layer
 Hazardous contaminants

Matters
 Destruction of Ozone 

**********************
 Greenhouse gases

f
 Mercury, etc.
********************g
 CO2, CH4, N2O, etc.

当資料に関するあらゆる著作物・知的財産は東京大学 生産技術研究所 金子研究室に帰属します。 4



Acid Rain
 ＜“Acid Rain”(pH＜5.0)is caused by high concentration 
of SOx (Sulphur Oxides) and NOx (Nitrogen Oxides).
Damage: 
・Death of forest.Death of forest.
・Death of fish in ponds
and lakesand lakes.
・Asthma

Countermeasure : 
SOx and NOx emissions from stationary and non‐

http://www.nationalgeographic.co.jp/environment/global-warming/acid-rain-overview.html

SOx and NOx emissions from stationary and non
stationary sources. Highly efficient DeSOx (Sulphur
Removal System) and DeNOx (NOx Removal System)
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Removal System) and DeNOx (NOx Removal System) 
are now available.



Photochemical Smog
“ h h l ” d b“Photochemical Smog” is caused by 
high concentration of NOx plus O3

with the acceleration by sunlight.

Damage : 

Damage to human body such as eye‐Damage to human body, such as eye
sore, disorder of aspirating organ.

Countermeasure : 

T d NO i i f t ti dTo reduce NOx emissions from stationary and non –
stationary sources. DeNOx System can effectively 
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reduce NOx emissions.



Dusts and Particulate Matters
 d l d fDusts and Particulate Matters are emitted from 
power stations, small furnaces and automobiles, 
mainly due to insufficient combustion.

Damage :Damage : 

Contamination of air and make 
the environment dirty. Health 
damage to human body, esp. g y, p
aspirating organ.

C tCountermeasure : 

Efficient Dust Removal Systems are available and can 
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y
reduce emissions.



DeSOx (Sulphur Removal) System
B ilB il SO3+Ca(OH)2 → CaSO4 2H2OBoilerBoiler

SOx
(SO2+SO3)

SO3+Ca(OH)2 → CaSO4・2H2O

Clean Gas

FuelFuel

( )

Fl G

Gypsum

Clean Gas

Flue Gas

http://ja.wikipedia.org/wiki/%E7%9F%B3%E8%86%8F

Gypsum Board

Coal Oil
Ca(OH)Ca(OH)22

for BuildingsSulphur
contained 
in the fuel

Pump

Li tLi t

http://21st-myhome.com/20kentiku/100board.html

for Buildings
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Removal Efficiency : ～95%LimestoneLimestone
CaCOCaCO33



Institute of Industrial Science
The University of Tokyo

NOX REDUCTION TECHNOLOGIES

DeNOx System:SCR
(Selective Catalytic Reduction)(Selective Catalytic Reduction)

Low NOx BurnersLow NOx Burners
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DeNOx (NOx Removal) System
l d

BoilerBoiler
Harmless N2 and H2O

Clean Gas

FuelFuel

NOx
４NO+4NH3+3O2

4N 6H OFuelFuel
Flue Gas

→ 4N2+6H2O

Natural GasCoal Oil NH3

Blower

Natural GasCoal Oil
Nitrogen 
contained 
in the fuel

Nitrogen 
gas in the 
air

NH3

Removal 
Efficiency :≧90%
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in the fuel air
Ammonia Tank

Efficiency : ≧90%



Dust Removal Systems
El t t tiMechanical Bag Filter Electrostatic 
Precipitator

C lC l Hi h V ltHi h V ltClean Gas
Clean Gas

CycloneCyclone
～～

High VoltageHigh Voltage

Bag FilterBag Filter
Dust

Cl G
Dust

Dust

Bag FilterBag Filter Clean Gas

Removal Efficiency
: ～ 90%

Removal Efficiency
: ～ 99%

Removal Efficiency
: ～ 99%
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I i i B i Ai P ll i C lIntrinsic Barriers to Air Pollution Control
A Private companies tend to be reluctant to adoptA. Private companies tend to be reluctant to adopt 

Air Pollution Control Equipments, because……..

① They don’t increase production…..
② Th d ’t k fit② They don’t make profits…….
③ They need money and manpower to operate
and maintain……..

B. Regulation is necessary to prevail
C. Efforts are necessary to encourage transfer
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C. Efforts are necessary to encourage transfer 
to required countries



Energy Efficient
Products

Air Pollution Control 
SystemsProducts Systems

（Consumer Products） （Equipments and Plants）

LED light
（http://www.xikit.com/store/index.php?main_page=product_info&products_id=2）

Products (Equipments)Products (Equipments)Products (Equipments)Products (Equipments)

LCD TV ECO-Cars

LED light Products (Equipments)Products (Equipments)Products (Equipments)Products (Equipments)

LCD TV ECO-Cars
Construction/InstallationConstruction/InstallationConstruction/InstallationConstruction/Installation

Four Four 
PhasesPhases

OperationOperationOperationOperation
PhasesPhases

PC

Maintenance-free After After -- CareCareAfter After -- CareCare
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Maintenance-free



It is important to discuss on the components, but…..
(Most of the present entries are components……)



Actual plant is very complicated!
Assembly of hundreds of components!

The plant must be operated as a whole system!The plant must be operated as a whole system!
Otherwise it will not function!



Operation Training is p g
Also very important!



Technology Package is Necessary
Equipments

Operation Training

Maintenance TechnologyMaintenance Technology

Spare Parts SupplySpare Parts Supply
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Special important considerationsSpecial important considerations
The separation of  services and goods in

environmental activity is difficult,
because they are often integrated!y g
---a parallel linkage between goods and 

services is necessaryservices is necessary.

Air pollution control equipments do not increaseAir pollution control equipments do not increase
production , do not increase profits, they even
increase operation and maintenance costsincrease operation and maintenance costs.
---for actual application, REGULATION is 

d fi i l d d
当資料に関するあらゆる著作物・知的財産は東京大学 生産技術研究所 金子研究室に帰属します。 18

necessary, and financial supports are  recommended.



Integrated approach is very important forIntegrated approach is very important for
Conclusion

Integrated approach is very important forIntegrated approach is very important for
successful technology transfer of air pollutionsuccessful technology transfer of air pollution
control……control……

ServicesServicesGoods

OperationOperationOperationOperationDesign & EngineeringDesign & Engineering

MaintenanceMaintenanceMaintenanceMaintenanceManufacturingManufacturing

Spare Spare PartsPartsSpare Spare PartsPartsConstructionConstruction
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Support in full package is important!



TThank you!
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The End


