
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 23, 2023

Carbonic Anhydrase Enhanced Carbon Capture: Kinetic Measurements and Pilot Plant
Trials

Gladis, Arne; Deslauriers, Maria Gundersen; Fosbøl, Philip Loldrup; Woodley, John; von Solms, Nicolas

Publication date:
2016

Document Version
Peer reviewed version

Link back to DTU Orbit

Citation (APA):
Gladis, A., Deslauriers, M. G., Fosbøl, P. L., Woodley, J., & von Solms, N. (2016). Carbonic Anhydrase
Enhanced Carbon Capture: Kinetic Measurements and Pilot Plant Trials. Abstract from 2016 AIChE Annual
Meeting, San Francisco, CA, United States.

https://orbit.dtu.dk/en/publications/7edbdf35-27b8-4989-8800-f863a859ac2d


466434 Carbonic Anhydrase Enhanced Carbon Capture: 

Kinetic Measurements and Pilot Plant  Trials 

Wednesday, November 16, 2016: 5:09 PM 

Union Square 13 (Hilton San Francisco Union Square) 

Arne Gladis
1
, Maria T. Gundersen

2
, Philip L. Fosbøl

2
, John M. Woodley

3
 and Nicolas von Solms

4
, 

(1)Chemical Engineering, Technical University of Denmark, Kgs. Lyngby, Denmark, (2)Chemical 

Engineering, Technical University of Denmark, Kongens Lyngby, Denmark, (3)Department of 

Chemical and Biochemical Engineering, Technical University of Denmark, DK-2800 Lyngby, 

Denmark, (4)CERE, Deparment of Chemical and Biochemical Engineering, Technical University 

of Denmark (DTU), Kgs. Lyngby, Denmark  

 

Carbonic Anhydrase Enhanced Carbon Capture: Kinetic Measurements and Pilot Plant  Trials  

Arne Gladis
1*

, Maria T Gundersen
2
, Philip L Fosbøl

1
, John M Woodley

2
, Nicolas von Solms

1
 

1)                              Center for Energy Resources Engineering, Department of Chemical and 

Biochemical Engineering, Technical University Denmark, Kgs. Lynby 2800 

2)                              CAPEC-PROCESS Center, Department of Chemical and Biochemical 

Engineering, Technical University Denmark, Kgs. Lyngby 2800  

Keywords:  

Wetted wall column, carbonic anhydrase, carbon capture, enzyme kinetics, amine, carbonate, 

absorption, carbon dioxide  

Abstract: 

In this study the effect of carbonic anhydrase addition on the absorption of CO2 was investigated in 

a wetted wall column apparatus. Four different solvents: MEA (a primary amine), AMP (a sterically 

hindered primary amine), MDEA (a tertiary amine) and K2CO3 a carbonate salt solution were tested 

in concentrations from 5 to 50 wt%. Necessary mass transfer parameters such as liquid side mass 

transfer coefficient and solvent and enzyme reaction rates were determined in a temperature range 

from 298 to 328 K and benchmarked to a 30 wt% MEA solution.  

The study reveals that the addition of the enzyme carbonic anhydrase (CA) dramatically increases 

the liquid side mass transfer coefficient for 30 wt% MDEA and 15 wt% K2CO3. 30 wt% AMP has a 

moderate increase whereas 30 wt% MEA was unchanged. The results confirm that bicarbonate 

forming solvent which do not produce carbamate benefit from CA. The results reveal the impact of 

temperature in relation to CA. A temperature increase resulted in lower liquid side mass transfer 

rate for 30 wt% MDEA and 15 wt% K2CO3 but in higher rate for 30 wt% AMP. The overall first 

order enzyme reaction rate (s
-1

) was linearly dependent on enzyme concentration for 30 wt% 

MDEA and 15 wt% K2CO3 at 313 K. The derived enzymatic reaction rate constant kenz (m
3
 kg

-1
 s

-1
) 

for 15 wt% K2CO3 at 313 K was about 9 times higher than for 30 wt% MDEA and 10 times higher 

than for 30 wt% AMP. Temperature and concentration did not observably influence the enzymatic 



rate constant in the concentration range of 5 to 15 wt% K2CO3. The higher solvent concentration 

only led to a slightly higher reaction rate. A solution with 20 wt% K2CO3 had almost 3 times higher 

enzyme reaction rate compared to 15 wt% at 298 K and increased with temperature to almost 5 

times faster at 328 K. The enzymatic reaction rate for MDEA decreased with both temperature and 

solvent concentration from 15 to 30 wt%. An increase to 50 wt% resulted in a decrease in reaction 

rate due to less water present.  

Pilot plant campaigns were carried out for different solvents and conditions and the results were 

successfully modelled using intrinsic data obtained from the wetted-wall column experiments  

 


