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Ideal Solutions

Multi-component system:

Bubble point for two-components.

𝐵𝑃𝑃 = 𝑥1𝑃1
∘ + 𝑥2𝑃2

∘

Raoult’s Law can be expanded for multi-components system,

𝐵𝑃𝑃 =  𝑥𝑖𝑃𝑖
∘

𝑦𝑖 =
𝑃𝑖
𝑃𝑇
=
𝑥𝑖𝑃𝑖
∘

𝐵𝐵𝑃



Ideal Solutions

Multi-component system:

If:

𝑛 = total number of moles in the system

𝑛𝑙 = total number of moles in the liquid

𝑛𝑣 = total number of moles in the vapor

𝑧𝑖 = mole fraction of ith component in the overall system

𝑥𝑖 = mole fraction of ith component in the liquid

𝑦𝑖 = mole fraction of ith component in the vapor

Then:

𝑧𝑖𝑛 = moles of ith component in the system

𝑥𝑖𝑛𝑙 = moles of ith component in the liquid

𝑦𝑖𝑛𝑣 = moles of ith component in the vapor



Ideal Solutions

Multi-component system:

Material balance of the ith component:

𝑧𝑖𝑛 = 𝑥𝑖𝑛𝑙 + 𝑦𝑖𝑛𝑣

Applying Raoult’s Law and Dalton’s Law to of the ith component:

𝑦𝑖 =
𝑃𝑖
𝑃𝑇
=
𝑥𝑖𝑃𝑖
∘

𝑃𝑇

Elimination of 𝑦𝑖 and solving for 𝑥𝑖:

𝑧𝑖𝑛 = 𝑥𝑖𝑛𝑙 +
𝑃𝑖
∘

𝑃𝑇
𝑥𝑖𝑛𝑣

𝑥𝑖 =
𝑧𝑖𝑛

𝑛𝑙 +
𝑃𝑖
∘

𝑃𝑇
𝑛𝑣



Ideal Solutions

Multi-component system:

Material balance of the ith component:

Since  𝑥𝑖 = 1 :

 𝑥𝑖 = 
𝑧𝑖𝑛

𝑛𝑙 +
𝑃𝑖
∘

𝑃𝑇
𝑛𝑣

= 1

Elimination of 𝑥𝑖 and solving for 𝑥𝑖:

 𝑦𝑖 = 
𝑧𝑖𝑛

𝑛𝑣 +
𝑃𝑇
𝑃𝑖
∘ 𝑛𝑙

= 1
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Ideal Solutions

Multi-component system:

Solution:


