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» CCS clusters will mean multiple amine scrubbing plants are closely located

» This will result in tighter emission limits for fugitive amine emissions due to cumulative impact
« Atechnology solution is needed to achieve these emission limits that has minimal pressure drop
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Filtration mechanisms

* Aerosol filtration is similar to
particulate filtration

« Capture mechanisms in flue gases
must limit pressure drop

Options

 Activated carbon / sorbent bed
Water wash
Chemical scrubbing

Better operation of capture system?

Electrostatic precipitation of aerosols
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m=y) Fugitive amine emissions

How bad is the issue?
EA limit on amine emissions = 100 pg/m3
EA limit on NDMA emissions = 0.2 ng/m?3

Data from Mongstad, Norway
Emission levels = 490 pug/m3

Data from Fortum Oslo Varme WtE, Norway
Emission levels = 16 pug/m?3

Data from Piperazine literature
Emission levels = 3.9x10° pg/m3
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Gas without CO,
and amines
Gas without CO, but CO, to
with fugitive amines storage
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https://www.gov.uk/government/consultations/environmental-assessment-levels-eals-used-in-air-

emissions-risk-assessments/public-feedback/consultation-response-document-new-eals-for-emissions-to-air



https://www.gov.uk/government/consultations/environmental-assessment-levels-eals-used-in-air-emissions-risk-assessments/public-feedback/consultation-response-document-new-eals-for-emissions-to-air
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Electrically charged
metal plate

(potentially with Key advantag es
surface coating) .
- Minimal pressure drop
Molecul . . . .
towards attractive - High collection efficiency
R ering o - Manageable energy demands
- No replenishment resource demands

Clean
flue gas

dipole moment

Flue gas with Key disadvantages
flue gas with Y
ki - Costs
- Complexity in design
- Need to avoid re-entrainment

Molecules without dipole
moment and with low
relative permittivity aren’t

affected by electric fields
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Collection of amine-containing aerosols using
dipole interactions in an non-uniform electric field
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DFT modelling to determine dipoles of different
amines and their degradation products

T

6+ side

Red: high electron density (-) Blue: low electron density (+)

Aerosols act as one big dipole — all poles align

+ve

When exposed to an electric field a rotational
force is applied
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Collection of amine-containing aerosols using
dipole interactions in an non-uniform electric field
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DFT modelling to determine dipoles of different
amines and their degradation products
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Red: high electron density (-) Blue: low electron density (+)

If the field is non-uniform the aerosol will collect a
tV€  charge and move to the opposite electrode

If the aerosol impacts a surface it can be captured
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« Pressure drop in single digit mBar
« Strength of dipole / charge determines

The equation of motion for the droplet is

du —
me - = 6 Ra(w — )+ qE speed of capture

« Aerosol particle sizes: 0.1-10 pm

number of particles captured . .« Consideration given to re-entrainment and

capture ef ficiency(%) =

total number of particles “bounce off” potential
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Next steps

Design and build a prototype to:

« Demonstrate amine capture efficacy

 Investigate effect of operating parameters — electric field strength,
distance, temperature, concentration, dimensions

 Validate modelling and theory

Development of a modelling suite for the amine ESP
* Requires a database of amines and degradation products
« Modelling platform for rapid screening of design options
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