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Ferrybridge pilot 100+ Peterhead FEED Keadby 3/Peterhead 2

• 100 tonne CO2/day

• The first of its size, integrated into a live 

power plant in the UK

• A 2 year test programme

• Two type of solvents: MEA/Proprietary

• 1,000,000 tonnes of CO2 per annum

• World first commercial, £1bn capital

• Over a period of 10 to 15 years

• Cansolv solvent technology

• Key Knowledge Deliverables (KKDs)

• Natural gas is set to play a central role

• Full scale CCGT+CCS (>800MW)

• Up to 2 million tonnes of CO2 per annum

• World largest commercial plant

• Propriety solvent



Air emissions studies

• Over 2,000 operation hours

• More than 250 start-up and shutdown

• Emission measurement methods, 

instrumentation and sampling 

equipment.

• Amine and degradation product 

atmospheric emissions monitoring

• Ammonia emission level

• Causes of emission spike 

• Emission abatement

• Lessons learned

Ferrybridge Pilot100+

• Planning process

• Environment Impact Assessment on 

gaseous emissions

• NOx, amines and nitrosamines 

emission evaluation and impact 

assessment

• Existing 170m stack

Peterhead FEED

• Lessons learned

• Engaging with research and test 

centres: e.g TCM.

• Commissioned studies: solvent 

degradation, emission reduction and 

abatement technology

• Commissioned a week test 

campaign at TCM: emissions from 

the absorber stack

• Started planning process with 

AECOM, to deliver a final DCO 

submission

• Working with supply chain

Keadby 3



Learning

Emissions prevention and reduction

 Solvent selection: MEA vs. Proprietary solvent

 Solvent degradation: Good solvent health management /reclaiming regime

 Plant operation, start up sequence

Emissions abatement system

 Water wash 

 Demister 

 Acid wash 

 Stack emission monitoring, online measurement instrumentation



Absorber emissions

Volatiles can leave with flue gas

• Solvent amines (vapor/droplet)

• Amine degradation products:

• Amines react with oxygen to form ammonia
(<5mg/m3) and Heat Stable Salts.

• Amines react with NO2 to form 
Nitrosamines/Nitramines which are carcinogenic

• Other degradation products: Alkylamines, aldehydes etc

Atmospheric reaction 

• Amine emissions to form Nitrosamines/ Nitramines
Atmospheric reaction



Emissions of Ammonia

Issue for the UK due to historic widespread fertiliser use.

• Impacts of ammonia releases from the Absorber measured against two standards:

• Critical Levels - direct impacts arising due to increases in atmospheric pollutant concentrations.

• Critical Loads - indirect impacts arising through deposition of nutrient nitrogen to the ground surface.

• Where background concentrations are already exceeding these standards, need to demonstrate 
impacts from the Absorber are “Insignificant” (<1% of the standard).

• To ensure impacts of ammonia are “Insignificant” at all these sites additional measures required:

• Acid wash to reduce ammonia emission to <1mg/m3 (cross-media effects: reduced efficiency, hazardous 
waste); and/ or

• Reheat for the Absorber stack to improve dispersion.



Nitrosamines/ Nitramines

Challenges to the assessment of atmospheric processes:

• ADMS Model has an Amines Chemistry Module to predict the impacts

• Specific reaction rate constants are required for each amine to be assessed 
– data available for MEA, MMA and DMA:

• Proprietary solvents moving away from these amine species – limited 
data available;

• Rate constants for same species vary between sources and can result in 
impacts that differ by over 400% - large uncertainty in the model results.

• Solvents may include numerous amine species, but only one can be 
included in the model at once:

• No interaction between different amine radicals present.

• No consideration of photolysis.

• No consideration of slower night-time reactions.



Research needs

• Cross media effects of acid wash:
• Sulphuric acid typically used – could a “better” acid be employed to reduce cross-

media effects.

• The life cycle analysis of sulphuric acid from production, application (CCS plant) 
and disposal.

• Nitrosamines:
• Longevity in the Environment

• Primary amines do not form stable nitrosamines in the atmosphere – true in all cases?

• What about in the water environment?

• Very little information on tertiary and cyclic amines.

• Limited information on the toxicity of nitramines compares to nitrosamines
• Some sources suggest up to 6 times less toxic, others 15 times less.


