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Description 
Amine solvents, such as mono ethanol amine (MEA), are used extensively in the natural gas sweetening 
process to remove acid gas from produced sour gas. Amine-based solvents are also considered the most 
suitable medium for the CO2-capture process using the best-available current technology.  These two 
processes are major sources of amine emissions. In the natural gas sweetening process, the most 
common losses of amines are entrainment loss, vaporization loss, and degradation loss. In the amine-
based CO2 capture process, most amine losses occur through vaporization and degradation and release 
amines directly to the atmosphere.  However, amine emissions from sour gas sweetening and from CO2 
capture can be minimized by following identified best practices for each application. 

Natural Gas Sweetening Process 
Loss due to… Minimization strategies 
Entrainment  
(from foaming, emulsions, etc.) 

Ensure proper operation and proper sizing of the equipment 
Add a three or four tray water-wash section at the top of the 
contactor column to recover entrained amine from the gas leaving the 
contactor. 
Install a demister pad on the vapour outlet to limit entrainment of 
amine from the contactor 

Vaporization 
(due to exothermic absorption 
reaction in the contactor) 

Reduce contactor operating temperatures as much as practicable 
Install a water wash section to recover vaporized amine from the gas 
leaving the contactor 

Degradation  
(occur in the regenerator, 
especially in the bottom of the 
regenerator where reboiler skin 
temperature is high) 

Avoid excessive temperature of the regenerator reboiler. Refer to 
GPSA for recommended temperature range. Use low- or medium-
temperature heat instead of high temperature heat with medium or 
direct firing.  
Limit the concentration of free oxygen in the feed gas 
Use reclaiming technologies such as a thermal reclaimer, ion 
exchange, or vacuum distillation.  

Tank Emissions Use a blanket gas, like nitrogen or fuel gas, to preserve the quality of 
amine and reduce losses.  However, tank emissions of amines are 
quite low. 

CO2 Capture Process 
Loss due to… Minimization strategies 
Entrainment and Vaporization Reduce contactor operating temperatures as much as practicable 

Reduce MEA concentration, which can also reduce the loss of MEA 
Install a water wash at the top of the absorber, and an acid wash in 
the final water-washing section 
Install high-efficiency demisters 

Oxidative Degradation Limit the concentration of free oxygen in the flue gas 
Limit concentration of NOx in the flue gas1 
Reduce operating temperature of the contactor 

1 NH3, an oxidative degradation product of amines, increases with increasing NOx concentration 
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Formation of nitrosamines and 
nitramines 

 Limit concentration of NOx in the flue gas2 
 Reduce operating temperature of the contactor 

Thermal degradation  Avoid excessive temperature of the regenerator reboiler. Refer to 
GPSA for recommended temperature range. Use low- or medium-
temperature heat instead of high temperature heat with medium or 
direct firing 

Technology Group 
Dehydration Units and Gas Treatment – Recommended Practices 

Site Applicability 
Sites engaged in amine-based CO2 capture process and/or natural gas sweetening process  

Emissions Reduction and Energy Efficiency 
In natural gas sweetening and in CO2 capture, amines are used to capture CO2 and other acid gases with 
the intention of preventing them from entering the atmosphere. The specific scope of this 
recommended practice is prevention of amine emissions into the atmosphere. Amine emissions impact 
air quality, but may or may not have an impact on climate change. 

Economic Analysis 
This recommended practice provides several recommendations regarding the optimization of 
operations to minimize amine emissions into the atmosphere. In general, adoption of these operating 
recommendations has minimal impact on costs. However, implementing some recommendations, such 
as the addition of a wash section or blanket gas, will result in additional capital and operating costs that 
must be analyzed on a case-by-case basis. 

Reliability 
Implementation of this recommended practice will not negatively affect process reliability and, in some 
cases, may improve reliability. 

Safety 
The recommended mitigation measures do not pose additional health or safety risks beyond those 
already in place for the natural gas sweetening process and the CO2 capture process.    

Regulatory 
Operators must obtain and demonstrate compliance with relevant facilities codes and regulations. 
However, due to insufficient data, no regulations are yet established with regards to amine and amine-
degradation product emissions for the CO2 capture process.  

Service Provider/More Information on This Practice 
Additional information about this recommended practice can be found 
at http://auprf.ptac.org/air/literature-review-use-environmental-impact-of-amines-2/ 

2 The formation of nitrosamine and nitramines cannot be completely avoided in the presence of NOx 
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