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boiling and freezing temperature of solutions
solution: solvent with solute
different properties than pure solvent
boiling point: temperature, where py. .. = 1,013 bar

Raoult's law: psolution < psolvent

boiling points of solutions are higher!
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Change of boiling and freezing temperature
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Ap depends on the mole fraction of the dissolved
particles, not on the properties of the particles!
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* Boiling point elevation
AT, = K;im
*+  Kg: Ebullioskopic constant

m : Molality (mol/kg)
+ Dissociation: more particles!

Solvent bp (pure) K, (°C/m)
water 100* 0.512
benzene 80.1 2.53
acetic acid 118.1 3.07
nitrobenzene 2109 5.24
phenol 182 3.56
camphor 207.4 5.61
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* Freezing point depression AT, =K,m
- Kg: Kryoskopic constant
(d: dissolved, s: solvent)
— n m
AT, =K, =K, L =K, —4—
M, m
s a’’"s
— KFmd Solvent fp (pure) K; (°C/m)
i =
AT M water 0* 1.86
benzene 53 542
acetic acid 16.6 3.90
nitrobenzene 5.7 7.00
phenol 43 7.40
camphor 178.4 40.0
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Properties of solutions

- Stability condition of phases
+ Acids and bases
- Redox-Reactions in solutions
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freezing point: where vapour pressure |
curves of liquid and solid intersect
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Stability of Phases

thought experiment: Liquid and solid are in
equilibrium with gas phase

after some time the phase
with higher vapour pressure

is gone
I l the phase with lower vapour
pressure is more stable
liquid solid
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