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• Website (Slides, Excercises):

• http://www.chemie.uni-siegen.de/pc/lehre/nanoscitec/

Login Data for slides: 

User: Ludwig   

Password: Boltzmann

Properties of pure liquids and solutions

• Phase diagrams

• Liquid Crystals

• Vapour pressure of pure liquids

• Solubility of solids

• Solubility of gases

• Vapour pressure of solutions

• Distillation

• Elevation of boiling point

• Freezing point depression

• Stability of phases
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triple points and critical points of some substances
triple point critical pointsubstance
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There is more than solid, liquid, gas: Liquid Crystals
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light
grooved ITO electrodes

polarising filter

electrical voltage
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Forces in solutions
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hydrogen bonds
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vapour pressure of liquids
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gas           

critical
point

triple point

solid 

liquid 



17.11.2022

7

measuring the vapour pressure
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air

vapour

cooling
water

vapour
+ air

measuring device for vapour pressure
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vapour pressure as f(T)
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making the vapour pressure curve linear
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important equation:
determine ΔHV,  if p = f (T ) is known
determine p for anyT, if ΔHV is known
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boiling point
(def. bp:  vapour pressure = ambient pressure)

Substance boiling point
He 4K
H2O 373K
W ≈6000K

Lars Birlenbach birlenbach@chemie.uni-siegen.de 18

Big differences!

Reason: Forces between particles

London, Dipol-Dipol, Coulomb, 
hydrogen bonds, metallic bond

noble gas He Ne Ar Kr Xe Rn
TS / K 4 27 87 120 166 208

another difference: molar mass

Alkane CH4 C2H6 C3H8 C4H10 C5H12 C6H14

TS / K 112 184 231 273 309 342
Why?
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kT heavy particles are slower

Intermolecular forces between heavy (big) particles are stronger
stronger forces: higher boiling point

relation between boiling point and boiling enthalpy?

Pictet-Trouton‘s rule const.V

S
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T


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Diethyl ether Chloroform Benzene Water

TS [K] 308 335 353 373

ΔHV [kJ mol-1] 26,0 29,4 30,8 40,7

ΔHV /TS   [J mol-1K-1 ] 85 88 87 109



17.11.2022

10

Lars Birlenbach birlenbach@chemie.uni-siegen.de 20

Melting or Freezing point

gas           

critical
point

triple point

solid 

liquid 

Melting or Freezing point
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same here: strong forces -> high melting point

• type of lattice Fp
• Molecular lattice low
• Ionic lattice medium
• 3-dim Molecular crystal high

• molcular structur of particles
• rigid– flexible
• symmetric - unsymmetric

Anthracen
Smp: 217 ºC
see Diesel:
C14- Molecules

start to freeze
at 0 ºCBenzene Toluene

5 ºC -95 ºC


