
Andrew G. Dickson 
Scripps Institution of Oceanography, UC San Diego

COMMERCIALLY AVAILABLE 
INSTRUMENTATION FOR CO2 

ANALYSES



TWO PRIMARY CLASSES OF INSTRUMENT EXIST

For laboratory measurements 
• Primarily discrete samples 

(some flow-through) 
• Usually, aim to achieve low 

uncertainty for the results 
• QA/QC strategies exist

For in situ measurements 
• Autonomous systems 
• Often, uncertainty is not 

well known 
• QA/QC still needs work



USUAL PARAMETERS MEASURED

• Total dissolved inorganic carbon 

• Total hydrogen ion concentration (pH) 

• Partial pressure of CO2 (in air in equilibrium with sea water) 

• Total alkalinity 

CT =[CO2]+[HCO3
–]+[CO3

2–]

pH=−lg [H+]

p(CO2)= x(CO2) p=[CO2]/K0

AT =[HCO3
–]+2[CO3

2–]+[B(OH)4–]+[OH–]−[H+]

On occasion [CO3
2–] is estimated from its

effect on the spectrum of lead in seawater



Advantages Disadvantages

CT
T, p independent 

Unambiguous 
interpretation of changes

Needs care with  
sample handling 
No autonomous  
system available

pH
Autonomous systems 

available 
Master variable?

Function of T, p  
Needs care with  
sample handling 

Interpretation problems

p(CO2) Autonomous systems 
available

Function of T, p 
Changes not easy 

to interpret

AT
T, p independent 
Often possible to 
interpret changes

No autonomous  
system available 

Harder to interpret in 
some systems



KEY QUESTIONS 
1. What is the overall uncertainty of the measured value? 

2. Does it provide the quality I need? 

3. What does the method cost to use? 

4. How does the method work? 

5. Can I maintain the system? 

6. How is it calibrated? 

7. How does one achieve effective QA/QC?



http://www.ioccp.org/instruments-and-sensors

http://www.ioccp.org/instruments-and-sensors




Commercial lab 
systems

Commercial in 
situ systems

CT
Marianda VINDTA (3D, 3C, 4)

Marianda Airica
Apollo Scitech AS-C3

–

pH Sunburst Sensors AFT-pH 
(for flowing stream)

Sea-Bird SeaFET / SeapHOX
Sunburst Sensors SAMI-pH

p(CO2)
Sunburst Sensors Super-CO2

Apollo Scitech AS-P2
+ others 

(for flowing stream)

Battelle Seaology pCO2 
Monitoring System

Sunburst Sensors SAMI-CO2

+ others 

AT

Marianda VINDTA (3S, 3C)
Apollo Scitech AS-ALK2

Scripps TA titration system
Contros Hydro FIA-TA analyzer 

–



KEY QUESTIONS 
1. What is the overall uncertainty of the measured value? 

2. Does it provide the quality I need? 

3. What does the method cost to use? 

4. How does the method work? 

5. Can I maintain the system? 

6. How is it calibrated? 

7. How does one achieve effective QA/QC?



WE SHALL DISCUSS THIS MORE IN THE NEXT 
PRESENTATION



“We are stuck with technology when what 
  we really want is just stuff that works.” 

Douglas Adams, The Salmon of Doubt 


