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Ionization Fractions of Monoprotic Acid 

α0, α1 are called 
“distribution 
coefficient” 

 



 

Ionization Fractions of Diprotic Acid 
α0, α1 and α2 are 
called “distribution 
coefficient” 

 



 

Ionization Fractions of Diprotic Acid 
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Ionization Fractions of Diprotic Acid 



Dissolved CO2 – Carbonate System 
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Dissolved CO2 – the Carbonate System 

Environmental Significance 



Dissolved CO2 – the Carbonate System 

Sources and Sink of CO2 



Dissolved Carbonate Equilibria – Open & Closed System 
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Dissolved Carbonate Equilibria – Closed System 
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Dissolved Carbonate Equilibria – Closed System 
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Dissolved Carbonate Equilibria – Closed System 



Dissolved Carbonate Equilibria – Closed System 



Closed Carbonate System : Log C – pH diagram 
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Dissolved Carbonate Equilibria – Closed System 



• The species in the CO2-H2O system: H2CO3*, HCO3
-, 

CO3
2-, H+, and OH-. 

 

• At each pK value, conjugate acid-base pairs have 

equal concentrations. 

 

• At pH < pK1, H2CO3* is predominant, and accounts for 

nearly 100% of total carbonate. 

 

• At pK1 < pH < pK2, HCO3
- is predominant, and 

accounts for nearly 100% of total carbonate. 

 

• At pH > pK2, CO3
2- is predominant. 

Dissolved Carbonate Equilibria – Closed System 



PRL for Carbonate System 
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Dissolution of CO2 – Open System 
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Dissolution of CO2 – Open System 



Dissolution of CO2– Open System 

Therefore, 0
)log(

32 
dpH

COHd
for entire pH range 

Hence, (H2CO3) is independent of pH. 

Draw a horizontal line through the value of log(kH. PCO2) 

in Log C scale of the Log C vs pH graph. 

The line indicates the plot for concentration of H2CO3.  



• The concentration of HCO3
- as a function of pH is 

next calculated from K1: 

 

 

 

 but we have already calculated (H2CO3*) 
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• The concentration of CO3
2- as a function of pH is 

next calculated from K2: 

 

 

 

 but we have already calculated HCO3
- so: 
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• The total concentration of carbonate CT is obtained 

by summing: 
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Dissolution of CO2– Open System 



• Take a normal graph paper. Mark abscissa (pH) from 0 

to 14. Mark ordinate (Log C) from 0 to -10. 

 

• Draw a horizontal line representing the value of log(kH. 

PCO2). 

 

• Locate a point on this horizontal line at pH = pK1(6.3). 

This point is called system point1. 

 

 

• Draw a 45° line sloping left (positive slope) of the 

system point1. 

 

 

 

 

• For CO3
2- Plotting: 

 

Plotting Log C vs pH for Open carbonate System 



• Locate a point on this 45° line at pH = pK2(10.3). This 

point is called system point2. 

 

• Draw a line with +2 slope regarding the system point2. 

 

Plotting Log C vs pH for Open carbonate System 



Log C vs pH Diagram for Open Carbonate System 

System Point1 

pH = pK1 

System Point2 

pH = pK2 
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Log C – pH diagram of  open-system conditions for 

carbonate system with a fixed pCO2
 = 10-3.5 atm. 
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Log C – pH diagram of  open-system conditions for 

carbonate system with a fixed pCO2
 = 10-2.0 atm. 


