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Vaisala’s expertise in 
carbon capture, 
utilization and s torage

Vais ala’s  real- tim e m onitoring helps  to im prove 
decarbonization ef f ic iency, em is s ions  m itigation, 
and to verif y and report the actual am ount of  C O2
that is  captured in your C C US  s ys tem s .



Vaisala expertise in carbon capture, 
utilization and s torage (C C US )
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• Integrating data f or proc es s  im provem ent
• B alanc ing c os t, ef f ic ienc y, and environm ental im pac t
• Driving innovation in c arbon c apture res earc h and developm ent

Com m on benef its  of  
Vais ala’s  m onitoring 
tec hnology:



Applications in 
point s ource 
carbon capture

R eal tim e, in- s itu m onitoring ens ures  operational 
ef f ic iency, high perf orm ance, and s uperior 
reliability of  m eas urem ent



Typical applications in point source 
carbon capture

E m is s ion 
s ourc e

P re- s crubber

C O2 lean f lue gas C aptured C O2

Abs orption 
unit

Des orption
unit

Main heat
exchanger

R eboiler

F lue Gas

C O2

Am ine S olvent

Vais ala 
m eas urem ent 
points

Mem brane s eparation

S olid s orbents

Liquid s olvents

Monitoring C O2 concentration in liquid 
s olvent- bas ed capture proces s :

• E valuating abs orption rates
• Monitoring s olvent ef f ic iency
• Guiding s olvent regeneration cyc les
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Typical applications in point source 
carbon capture

Monitoring CO2 in s olid s orbents  ads orption proc es s :

• Ens ures  that the s orbent m aterial ef f ec tively c aptures  the 
des ired am ount of  CO2

• P rovides  f eedbac k f or prec is e c ontrol of  the ads orption 
• Helps  determ ine the s aturation point of  the s orbent, preventing 

overloading
• Early detec tion of  any is s ues  with the s orbent or the ads orption 

proc es s

Mem brane s eparation

S olid s orbents

Liquid s olvents
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Monitoring tem perature (T) , pres s ure (p) , and m ois ture (R H) in 
the regeneration proc es s :

• Cruc ial f or releas ing c aptured CO2 f rom  the s orbent
• Tem perature and pres s ure m onitoring helps  optim ize energy c ons um ption
• Helps  prevent exc es s ive tem peratures  or pres s ures  that c ould lead to s orbent 

degradation
• M onitoring m ois ture c ontent prevents  s orbent hydrolys is  or unwanted s ide 

reac tions
• Helps  s orbent lif ec yc le m anagem ent and regeneration c yc les



Typical applications in point source 
carbon capture
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Monitoring CO2 c onc entration in 
m em brane- bas ed c apture proc es s :

 Optim al C O2 concentration is  key to 
higher m em brane perm eability, 
capture s electivity, and overall 
ef f ic iency

 P roces s  can be optim ized by 
adjus ting pres s ure, tem perature, and 
m em brane characteris tics  bas ed on 
inlet C O2 concentrations  

 Helps  prevent the s aturation of  the 
m em brane with C O2

 E arly detection of  m em brane dam age 
or leaks

CO2 | RH | T



Applications in 
direct air carbon 
capture (DAC )

R eal tim e m onitoring enables  DAC  developers  
and operators  to reduce carbon f ootprints , 
track and optim ize C O2 trans f orm ation 
proces s es , and credibly report em is s ions



Typical applications in 
direct air carbon capture (DAC )
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CO2 | RH | T• Accurately measuring low CO 2 concentrations, humidity and 
temperature enable sorbent performance optimization and life 
cycle management 

• Adsorption and desorption cycle time optimization

• Measuring concentrated CO 2 in real time ensures that it meets 
purity standards for utilization and storage and helps detect 
process abnormalities

• Know the weather impact on your DAC plant performance by 
measuring wind speed & direction, humidity, temperature, 
atmospheric pressure and rainfall 



Applications in 
carbon s torage 
and utilization

R eal tim e m onitoring enables  C C US  
developers  and operators  to reduce carbon 
f ootprints , track and optim ize C O2
trans f orm ation proces s es , and credibly report 
em is s ions



Applications in methanation

• Vais ala’s  technology enables  accurate and 
reliable m eas urem ent in the convers ion proces s  
of  C O2 into s ynthetic  m ethane:

• W ith real- tim e m ethane and CO2 m onitoring the 
proces s  ef f ic iency can be m aintained

• Monitoring hum idity helps  m aintain optim al 
conditions  during the chem ical reactions , ens uring 
cons is tent and reliable output

• Monitoring pres s ure (third party)  and tem perature 
in real- tim e on proces s  conditions  is  es s ential f or 
m aintaining the s tability and s af ety of  the 
m ethanation proces s

• S uitable f or S abatier, bio- m ethanation and S OE C 
co- electrolys is  plants

CH4 | CO2 

MGP  m eas urem ent 
points



Case exam ple:  Japan

S ource:  INP EX

• INP E X Nagaoka tes t s ite

• C O2 s eparated f rom  natural gas  is  converted to 
s ynthetic  m ethane with H 2 produced on- s ite

• S abatier technology, high pres s ure and tem p

• Online C H 4, C O2 and H 2 m eas urem ent

• Des ulf urization bef ore m ethanation to protect 
catalys t m aterial

ME THANATION

DE S ULF UR IZATION

P E M H2

GAS  TR E ATME NT

https://www.inpex.com/english/business/renewable/vtour_en/index_nossi.html


Transforming concrete 
into a carbon s torage
• M onitoring C O2 in concrete carbonation 
proces s  in precas t concrete plants :
• Conc rete m anuf ac turers  c an vas tly reduc e c em ent 

c ons um ption and dec reas e the c arbon f ootprint of  their 
produc ts  by m ineralizing CO2 into c onc rete

• Monitoring CO2 at the c uring c ham ber inlet and outlet 
helps  in c ontrolling the proc es s  and unders tanding how 
m uc h CO2 is  being utilized and s tored by the c onc rete

• Ac c urately m eas uring hum idity, tem perature and 
pres s ure m akes  it pos s ible to m aintain ideal c onditions  
f or c uring

• R eliable ppm  level CO2 m eas urem ents  in the f ac tory hall 
helps  ens ure s taf f  s af ety

CO2 | RH | T |p (amb )
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