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Non-Ideal Solutions

Ideal solutions:

Raoult’s Law and Dalton’s Law can be applied.

𝒚𝒊 =
𝒙𝒊𝑷𝒊

∘

𝑷𝑻

Non-Ideal solutions:

Raoult’s Law and Dalton’s Law can not be applied.

𝒚𝒊 = 𝑲𝒊𝒙𝒊

𝑲𝒊 : An experimentally determined constant known as the equilibrium constant.

In the case of an ideal solution the value of 𝑲𝒊 is a function of temperature and pressure and is
equal to the vapor pressure of the pure component divided by the total pressure.



Non-Ideal Solutions

𝑲𝒊 =
𝒚𝒊
𝒙𝒊

𝐾𝑖 : is a function of pressure,     

temperature and composition



Non-Ideal Solutions



Non-Ideal Solutions

Solution:



Non-Ideal Solutions

Solution:



Non-Ideal Solutions



For two-components systems:

𝑲𝒊 =
𝑷𝒊
∘

𝑷𝑻

𝒙𝟏 =
𝑷𝑻 − 𝑷𝟐

∘

𝑷𝟏
∘ − 𝑷𝟐

∘

Divide by 𝑃𝑇

𝒙𝟏 =

𝑷𝑻
𝑷𝑻
−
𝑷𝟐
∘

𝑷𝑻
𝑷𝟏
∘

𝑷𝑻
−
𝑷𝟐
∘

𝑷𝑻

=
𝟏−𝑲𝟐

𝑲𝟏−𝑲𝟐
𝒙𝟐 = 𝟏 − 𝒙𝟏 = 𝟏 −

𝟏−𝑲𝟐

𝑲𝟏−𝑲𝟐
=

𝟏−𝑲𝟏

𝑲𝟐−𝑲𝟏

𝒚𝟏 = 𝑲𝟏𝒙𝟏 𝒚𝟐 = 𝟏 − 𝒚𝟏 = 𝑲𝟐𝒙𝟐
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Solution:

From charts the K values can be obtained.
𝑲𝑪𝟒𝑯𝟏𝟎 = 𝟏. 𝟓𝟎 , 𝑲𝑪𝟓𝑯𝟏𝟐 = 𝟎. 𝟔𝟐

𝒙𝑪𝟒𝑯𝟏𝟎 =
𝟏 −𝑲𝑪𝟓𝑯𝟏𝟐

𝑲𝑪𝟒𝑯𝟏𝟎 −𝑲𝑪𝟓𝑯𝟏𝟐
=

𝟏 − 𝟎. 𝟔𝟐

𝟏. 𝟓𝟎 − 𝟎. 𝟔𝟐
= 𝟎. 𝟒𝟑𝟏

𝒙𝑪𝟓𝑯𝟏𝟐 = 𝟏 − 𝒙𝑪𝟒𝑯𝟏𝟎 = 𝟏 − 𝟎. 𝟒𝟑𝟏 = 𝟎. 𝟓𝟔𝟗

𝒚𝑪𝟒𝑯𝟏𝟎 = 𝑲𝑪𝟒𝑯𝟏𝟎𝒙𝑪𝟒𝑯𝟏𝟎 = 𝟏. 𝟓𝟎 × 𝟎. 𝟒𝟑𝟏 = 𝟎. 𝟔𝟒𝟕

𝒚𝑪𝟓𝑯𝟏𝟐 = 𝟏 − 𝒚𝑪𝟒𝑯𝟏𝟎 = 𝟏 − 𝟎. 𝟔𝟒𝟕 = 𝟎. 𝟑𝟓𝟑
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For multi-components systems:

Ideal solution:

 𝒙𝒊 =  
𝒛𝒊𝒏

𝒏𝒍+
𝑷𝒊
∘

𝑷𝑻
𝒏𝒗

= 𝟏,                          𝒚𝒊 =  
𝒛𝒊𝒏

𝒏𝒗+
𝑷𝑻
𝑷𝒊
∘𝒏𝒍
= 𝟏

Non-ideal solution:

 𝒙𝒊 =  
𝒛𝒊𝒏

𝒏𝒍+𝑲𝒊𝒏𝒗
= 𝟏,                           𝒚𝒊 =  

𝒛𝒊𝒏

𝒏𝒗+
𝒏𝒍
𝑲𝒊

= 𝟏
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Solution:
For n = 1, assume nl = 0.77, nv = 0.23

Non-Ideal Solutions


