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Outline of the

[Novel Nitrogen Circulation System]
Current System

f Atmosphere/Hydrosphere

Huge energy consumption Energy recovery
Hazardous Nitrogen Production of resource-ammonia from Nitrogen
components in exhaust gas and wastewater
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R&D Items
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[1. NOx to ammonia]

®concentration of NOx-NH; in gas phase
@catalyst for NOx—NH; at low temperature
Qcatalyst even with O2 coexistence
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50% conversion for
complete purification of
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[2-2. ammonia recovery in water]

(1) new membrane/adsorption separation

(2) Construction of ultra energy-saving

separation and concentration process
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(12-1. conversion to NH, in wastewater]
Efficient NH,* conversion bioprocess for various
conditions

® microaerobic conversion to NH,*

Sludge circulation (e.g., breakup)
Facilitating
conversion to NH,*

*Low NH,* loss
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® anaerobic membrane bioreactor (AnMBR) for high-NH,*
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QTheme 3. Process and evaluation]

1) Process design of actual equipment and
pilots 2) economic and environmental impact
assessment.

Process simulation
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A more detailed overview will be given at 14:35 in Room 1.



Outline of The

» Evaluation of the effects our technologies
 Clarification the issues in the practical application of nitrogen cycle technologies.

Optimal combination of each elemental
technology and constructed a practical system.
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([Required technologies]

1) Management of R&D data and models

2) Estimation of various environmental impacts
3) Risk estimation of nitrogen compounds

1. Process design of practical equipment

Process simulation
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[Method] Construction of a frame for the
comprehensive evaluation of the R&D

@®Managing R&D data and models for nitrogen

cycle technologies
OAUWELZ [MERIEAZ

@Unique nitrogen inventory data, and
development of a regional atmospheric
chemical transport model applicable to local
and urban scales
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Achievement (3) Environme

Assessment of Nitrogen Cyc

« Conduct life cycle assessment of NOx recovery, compare with existing NOx detoxification.
« The results indicated the effect that NOx recovery can reduce the environmental impacts.

Existing Technology vs New Industrial Technology

Existing technology New industrial technology
NOx denitration (SNCR/SCR*) NOx recovery (ReNOXx)

NOXx N NOXx ; NH
) Emission High value-added
NH; | Reducing agent products
*SNCR : selective non-catalytic reduction
SCR : selective catalytic reduction Catalyst production
Life cycle assessment Driving factor & NOx emission are

Damages (LIME2. 4 categories) Integration (LIME2) analysis for ReNOXx critical for ReNOX.

= Electricity for conversion (1) = Nature gas for heating (2)

= CO2 emission (3) = NOx emission (4)

= Methane production (5) = Catalyst production (6)

= Electricity for recovery (7) = Adsorption material production (8)

= Transportantion for raw materials (9)  Waste treatment service (10)
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Xue et al., Sustainability, 13(14), 7826 (2021). 7
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[Background]

 Release of nitrogen compounds into the environment is one of the biggest
challenges in the planetary boundary — In terms of recoverability, it is a greater
risk than climate change, etc.In order to solve this issue, it is necessary to reduce
emissions from industry and daily life by 100 million tons.

[ Objective of the research and development ]
Development of technology to reduce emissions of nitrogen compounds by 100
million tons in 2050.

[ Development items ]

 Technology to convert NOx in exhaust gas into ammonia for detoxification and
conversion to resources

« Technology to convert nitrogen compounds in wastewater into ammonia and
convert them into resources

« Evaluation of the effectiveness of the developed technology.

[ Results (Theme 3) ]

Conduct life cycle assessment of NOx recovery, compare with existing NOXx
detoxification.

The results indicated the effect that NOx recovery can reduce the environmental
impacts.

A more detailed overview will be given at 14:35 in Room 1. ;






