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Colligative Properties Formula Sheet: 
Useful Notes: 
 

∆𝑇 = 𝑇𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 − 𝑇𝑠𝑜𝑙𝑣𝑒𝑛𝑡 
 
𝑇𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 → 𝐹𝑃 𝑜𝑟 𝐵𝑃 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
𝑇𝑠𝑜𝑙𝑣𝑒𝑛𝑡 → 𝐹𝑃 𝑜𝑟 𝐵𝑃 𝑜𝑓 𝑠𝑜𝑙𝑣𝑒𝑛𝑡 
 
Adding Salt to Water: 
 

𝑆𝑎𝑙𝑡 ↑   →  𝐵𝑃 ↑   𝜋 ↑   𝑉𝑃 ↓   𝐹𝑃 ↓ 

Boiling Point (BP) Elevation: 
 

∆𝑇 = 𝐾𝑏 ∙ 𝒎 ∙ 𝑖 
 
Freezing Point (FP) Depression: 
 

∆𝑇 = 𝐾𝑓 ∙ 𝒎 ∙ 𝑖 
 
For H2O:    𝐾𝑏 = 0.51 ℃ 𝑚⁄       𝐾𝑓 = −1.86 ℃ 𝑚⁄  
 

Molarity: 
 

𝑴 =
𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒

𝐿𝑖𝑡𝑒𝑟𝑠 𝑜𝑓 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛
          𝑴 =

𝑛

𝑉
 

 
Molality: 

𝒎 =
𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒

𝐾𝑔 𝑜𝑓 𝑆𝑜𝑙𝑣𝑒𝑛𝑡
 

 

Osmotic Pressure: 
 

𝜋 = 𝑴𝑅𝑇𝑖 
 

𝑹 = 0.08206 
𝐿 ∗ 𝑎𝑡𝑚

𝑚𝑜𝑙 ∗ 𝐾
 

 
𝑇𝐾 = 𝑇𝐶 + 273.15 

 

 
Substance: Van’t Hoff Factor: 

𝐶6𝐻12𝑂6 𝑖 = 1 

𝑁𝑎𝐶𝑙 𝑖 = 2 
𝑀𝑔𝐵𝑟2 𝑖 = 3 
𝐴𝑙𝐶𝑙3 𝑖 = 4 

𝐴𝑙2(𝑆𝑂4)3 𝑖 = 5 
 

Van’t Hoff Factor: 
 

𝑖 =
𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠 𝑖𝑛 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛

𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒 𝑑𝑖𝑠𝑠𝑜𝑙𝑣𝑒𝑑
 

 
Ion Pairing:          𝑖𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑 < 𝑖𝑖𝑑𝑒𝑎𝑙 
 
Note:     𝒎 ↑   𝑖𝑜𝑛 𝑝𝑎𝑖𝑟𝑖𝑛𝑔 ↑ 
 

Mole Fraction for Solutions: 
 

𝑋𝐴 =
𝑛𝐴

𝑛𝑇
          𝑛𝑇 = 𝑛𝐴 + 𝑛𝐵 + 𝑛𝐶+. .. 

Vapor Pressure of a Solution:  
 

𝑃𝑠𝑜𝑙𝑛 = 𝑋𝑠𝑜𝑙𝑣𝑒𝑛𝑡 ∙ 𝑃𝑠𝑜𝑙𝑣𝑒𝑛𝑡 
 

Mole Fraction of Gases in the Vapor Phase: 
 

𝑋𝐴 =
𝑃𝐴

𝑃𝑇
          𝑃𝑇 = 𝑃𝐴 + 𝑃𝐵 + 𝑃𝐶+. .. 

Solution Vapor Pressure: (2 Volatile Components) 
 

𝑃𝑠𝑜𝑙𝑛 = 𝑃𝐴 + 𝑃𝐵 
 

𝑃𝑠𝑜𝑙𝑛 = 𝑋𝐴𝑃𝐴
𝑜 + 𝑋𝐴𝑃𝐵

𝑜 
 

𝑷𝑨 → 𝑃𝑎𝑟𝑡𝑖𝑎𝑙 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 𝑜𝑓 𝐺𝑎𝑠 𝐴 
𝑷𝑨

𝒐 → 𝑉𝑎𝑝𝑜𝑟 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 𝑜𝑓 𝐺𝑎𝑠 𝐴 
𝑷𝒔𝒐𝒍𝒏 → 𝑉𝑎𝑝𝑜𝑟 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 𝑜𝑓 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
𝑷𝒔𝒐𝒍𝒗𝒆𝒏𝒕 → 𝑉𝑎𝑝𝑜𝑟 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 𝑜𝑓 𝑆𝑜𝑙𝑣𝑒𝑛𝑡 

Partial Pressure: 
 

𝑃𝐴 = 𝑋𝐴𝑃𝐴
𝑜                 𝑃𝐵 = 𝑋𝐵𝑃𝐵

𝑜 
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Vapor Pressure: 
 

𝑷𝟐 = 𝑃1𝑒
− 

∆𝐻𝑉𝑎𝑝
𝑅

[
1
𝑇2

 − 
1
𝑇1

]
 

 
Note:   
𝑃𝐻2𝑂 = 23.76 𝑡𝑜𝑟𝑟 𝑎𝑡 25 ℃ 
𝑃𝐻2𝑂 = 17.5 𝑡𝑜𝑟 𝑎𝑡 20 ℃ 
 

Clausius -Clapeyron Equation: 
 

ln (
𝑃2

𝑃1
) = −

∆𝐻𝑉𝑎𝑝
[

𝑹

1

𝑇2
−

1

𝑇1
] 

 
Note: 
∆𝐻𝑉𝑎𝑝 = 43.9 𝑘𝐽 𝑚𝑜𝑙⁄  𝑎𝑡 25 ℃ 
∆𝐻𝑉𝑎𝑝 = 40.7 𝑘𝐽 𝑚𝑜𝑙⁄  𝑎𝑡 100 ℃ 
𝑹 = 8.3145 𝐽 𝑚𝑜𝑙 ∗ 𝐾⁄  
 

Temperature: 
 

𝑻𝟐 = [
1

𝑇1
−

𝑅 ln (
𝑃2

𝑃1
)

∆𝐻𝑉𝑎𝑝
]

−1

 

Enthalpy of Vaporization: 
 

∆𝑯𝒗𝒂𝒑 =
−𝑅 ln (

𝑃2

𝑃1
) 

[
1
𝑇2

−
1
𝑇1

]
 

 

Graph:  ln(𝑃𝑉𝑎𝑝)  𝑣𝑠 (
1

𝑇
) 

 

 

Slope-Intercept Form: 
 

ln(𝑃𝑉𝑎𝑝) = −
∆𝐻𝑉𝑎𝑝

𝑅
(

1

𝑇
) + 𝐶 

 
𝑦 = 𝑚𝑥 + 𝑏 

 

Slope of Straight-Line Plot:  ln(𝑃𝑉𝑎𝑝)  𝑣𝑠 (
1

𝑇
) 

 

𝑚 =  −
∆𝐻𝑉𝑎𝑝

𝑅
 

 
 


