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Exercises – Serie 1 – Dissolved gas in liquids 
 
Exercise 1: 
Consider a vessel filled with 1	𝐿 of water in 𝐶𝑂! atmosphere at 2.5	𝑎𝑡𝑚. Calculate the mass of dissolved 
𝐶𝑂! when the temperature of the system is 25°𝐶. Henry's constant for carbon dioxide in water at 25°𝐶 
is   3.36	 ×	10"!	𝑚𝑜𝑙/(𝐿. 𝑎𝑡𝑚). The molar mass of 𝐶𝑂! is 44.009	𝑔/𝑚𝑜𝑙. 
	
Exercise 2: 
Knowing that the mass concentration 𝑐#,% of a generic gas in solution at partial pressure 𝑝%∗ =
150	𝑚𝑚𝐻𝑔 is 4.4	𝑔/𝐿, compute its mass concentration 𝑐#,!	in the same solution when its partial 
pressure  𝑝!∗ = 56	𝑚𝑚𝐻𝑔. The temperature is the same in both cases. 

 
Exercise 3: 
 

Table 1- Constants of equa1on 1 for different gases 

 
 
 
 

Table 2: Henry’s constant for air [H]=[atm-1] 

T [°C] 0 5 10 15 20 25 30 35 

10-4 x H 0,23 0,20 0,18 0,16 0,15 0,14 0,13 0,12 

T [°C] 40 45 50 60 70 80 90 100 

10-4 x H 0,11 0,11 0,11 0,10 0,10 0,09 0,09 0,09 
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1. Using Table 1 and equaLon 1 provided below, plot the evoluLon of the molar fracLon 
of the gases listed in the table, when dissolved in water as a funcLon of temperature. 

 
ln(𝑥) = 𝐴 + '

(
+ 𝐶𝑙𝑛(𝑇) + 𝐷𝑇                   (1) 

 
	

where 𝑇	is expressed in Kelvin and 𝑥	is the molar fraction of the solute dissolved in water 
when its partial pressure is 1	𝑎𝑡𝑚. 

 
2. Compute the Henry’s constant for all listed gases at 25°𝐶. 
 
3. Calculate the mass concentraLon (in g/L) of oxygen and nitrogen dissolved in water from 

air (assume air is made by 21% in volume of oxygen and 79% in volume of nitrogen) at 
25°𝐶          and atmospheric pressure. The molar masses of oxygen, nitrogen, and water are 
31.998	𝑔/𝑚𝑜𝑙, 28.013	𝑔/𝑚𝑜𝑙, and 18.02	𝑔/𝑚𝑜𝑙, respecLvely. 

 
4. Calculate the mass concentraLon of dissolved air in water at 25°𝐶 exploiLng the Henry’s 

constant for air mixtures provided in Table 2, where 𝐻 is given in 𝑎𝑡𝑚"%. The molar mass 
of gas mixtures is computed as follow: 

 

𝑀I =J𝑋*𝑀*

	

*

 

 
Where 𝑋* 	is the molar fraction of the 𝑖 − 𝑡ℎ gas within the mixture, and 𝑀*  its molar      
mass. Compare the result with the mass concentration deduced from question 3. 

 
5. Does the 𝑂2/𝑁2 raLo is conserved when air is dissolved in water? 
 


