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Reaction of dissolved NO2 with amines  
during post-combustion CO2 capture might 
lead to the formation of nitrosamines.  
One of the possible ways to reduce the 
concentration these undesirable products  
is the irradiation of the liquid streams of the 
capture plant with UV light. Experiments  
have been conducted using a batch and a 
continuous set-up to study UV degradation  
of nitrosamines (e.g. NDELA and MNPZ) in 
different solvent matrices. A qualitative study  
has been conducted on the effect of UV light 
on the degradation of amine solvents (MEA 
and piperazine).

Figure 2.  UV light degradation of NDELA dissolved in 
different solvents matrices. Batch experiments.

SolventS uSed
– Water: deionised water.
– Clean MEA: aqueous 30 wt% MEA 

solution (laboratory grade).
– Pilot MEA: aqueous MEA solution that  

was used at TNO’s pilot plant for CO2 
capture. This pilot plant is connected to  
E.ON’s power plant at the Maasvlakte  
(the Netherlands). This solvent had been 
used for few weeks at the pilot plant,  
had an MEA content of approximately  
20 wt% and was amber coloured. 

– Wash water: water taken from absorber’s 
washing section at TNO’s pilot plant.

– Piperazine: aqueous 40 wt% piperazine.

Main concluSionS
– UV light degrades nitrosamines present in 

amine solvents, but the degradation rate 
is highly influenced by the solvent matrix.

– Dissolved metals and/or amine degradation 
products decrease the UV light degradation 
rate of nitrosamines by absorbing part of 
the light and reducing its availability.

– UV light appears to accelerate solvent 
degradation.

– If UV treatment is to be implemented in  
a full-scale post-combustion CO2 capture 
plant, recommended locations would be 
the absorber’s washing section water loop 
and/or the stripper’s condensate. In this 
locations, less solvent is present that 
might be degraded and less degradation 
products are present that might interfere 
with nitrosamine degradation.

Figure 1.  Batch set-up for UV light nitrosamine degradation studies.

Figure 3.  Formation and UV degradation of 
nitrosamines in a continuous set-up.

Figure 4.  HPLC chromatogram of 2 MEA solvents  
after 3 weeks of oxidative degradation with and  
without UV light.

Figure 5.  Continuous CO2 capture set-up with a UV light 
chamber for nitrosamine degradation.


