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Colligative Properties

Colligative properties are properties that depend only on
the number of solute particles in solution and not on the

nature of the solute particles.

A There are foucolligativeproperties of solutions :

1-Vapor pressure lowering
2-Boliling point elevation

3- Freezing point depression
4-Osmotic pressure



Colligative Properties of Nonelectrolyte Solutions

Vapor-Pressure Lowering  P;=X; P}
Boiling-Point Elevation DT, = K, m
Freezing-Point Depression DT;=K:m

Osmotic Pressure (p) p=MRT
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M , is the molar mass of the solvent and

Mg the molality of the solute in mol/kg



Boiling point elevation
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Freezing Point Depression

K_&RTI\/I

(}% DH fus

'I'OiOOZ



QD
AJ
i
N
<
>

@EB ‘C.BQJo
.

A R=8.31 i/k.mol
AT,=37315 Kk k,=0.52 K/mol
A KH, = 40656 j/mol

A M,=0.018 kg / mol

AkH,_ =6008 j/mol K=1.86 K/mol



TABLE 12.2

Molal Boiling-Point Elevation and Freezing-Point Depression Constants of

Several Common Liquids

* Measured at | atm.

Normal Freezing Ki  Normal Boiling K
Solvent Point (°C)* (°C/m) Point (°C)* (°C/m)
Water 0 .86 100 0.52
Benzene 5.9 5.12 80.1 2.53
Ethanol —117.3 199 784 [.22
Acetic acid 16.6 3.90 [17.9 2.93
Cyclohexane 6.0 20.0 80,7 2.19



Boiling-Point Elevation
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Freezing-Point Depression
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Colligative Properties of Electrolyte Solutions
Boiling-Point Elevation DT, =1 K, m

Freezing-Point Depression DT;=1K;m

Osmotic Pressure (p) p=1IMRT
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