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Distillation&of&Binary&system
• Because&the&vapor&of&a&binary&mixture&is&
always&richer&in&the&more&volatile&
constituent,&the&process&of&distillation&can&
be&used&to&separate&the&more&volatile&from&
the&less&volatile&constituent.&
• Ideal&mixture
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• Azeotropic mixture?
!Positive&deviation:&maximum&pressure,&lowest&
BP&of&the&azeotropic and&pure&substance&will&remain&in&the&flask.
Ex:&ethanol&and&water&
!Negative&deviation:&minimum&pressure,&highest&BP
of&the&azeotropic (that&will&remain&in&the&flask)&and&the&pure&will&
distillate&of.&
Ex:&water&and&acetic&acid&
!Immiscible&solvents?&

Distillation)of)Binary)system
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Colligative)properties
•Why&it&is&called&colligative&?
•Conditions:
•Nonvolatile&&and&nonelectrolyte&solutes
•Volatile&solvents

•The&solute&reduces&the&escaping&tendency&of&
the&solvent&and,&on&the&basis&of&Raoult's&law,&the&
vapor&pressure&of&a&solution&containing&a&
nonvolatile&solute&is&lowered&proportional&to&the&
relative&number.& 18
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Vapor)pressure)lowering

Molar&&ratio

H.W//&Mathematically&explain&why,
ΔP&is&a&colligative&properties?
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Elevation of)boiling)point
• The&normal&boiling&point&is&the&
temperature&at&which&the&vapor&
pressure&of&the&liquid&becomes&
equal&to an&external&pressure.
• A&solution&will&boil&at&a&higher&
temperature&than&will&the&pure&
solvent.
• the&more&of&the&solute&that&is&
dissolved, the&greater&is&the&
effect.&
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Bp dep.&only&on&mole&fraction&of&solute

Kb (bp elevation3constant)3is3specific3 for3each3solvent
Ebullioscopic constant

In3dilute3solu.3X2 is3approximately3=3
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Depression)of)freezing)point
• The&normal&Tf of&a&pure&
compound&is&the&temperature&at&
which&the&solid&and&the&liquid&
phases&are&in&equilibrium&under&
a&pressure&of&1&atm.
• At&these&conditions&both&the&
liquid&and&the&solid&have&the&
same&escaping&tendency.&
• Triple&point:&is&the&point&at&which&
solid&,&liquid&and&vapor&are&in&
equilibrium.
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Depression)of)freezing)point
• If&a&solute&is&dissolved&in&the&liquid&at&
the&triple&point,&the&escaping&
tendency&of&the&liquid&solvent&is&
lowered&below&that&of&the&pure&solid&
solvent.&
• The&temperature&must&drop&to&
reestablish&equilibrium&between&the&
liquid&and&the&solid.&
• The&freezing&point&of&a&solution&is&
always&lower&than&that&of&the&pure&
solvent.&
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Osmotic pressure
•Diffusion:)
•Osmosis:)
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Thermodynamic3equation
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Thanks&for&your&attention&
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