Chpt_ two_Solutions PhysChem For 2" Y_UGS_2"_SE

2-6-1 The lowering of vapour pressure
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Example 1: The vapour pressure of pure water at 25 °C is 23.76 torr. The vapour
pressure of a solution containing5.40 g of a non-volatile substance in 90.0
g water is 23.32 torr. Calculate the molar mass of the solute.

Solution: p, = 23.76 torr, py =.23.32 torr,w, = 90.0gand wg = 5.40 g.

Pa—Pa _ Wp My

Py Mpw, (2-18)
23.76 torr -23.32 torr _ 5.40 g 18 gmol™!
23.76 torr - Mg 90.0 g
1.08 g mol™!
0.01851 =
Mpg

_ 1.08 gmol™!

= 58.35 g mol™!
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The End Of 2rd Lecture_Cha
2-6-2 The elevation of boiling point
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Figure Error! No text of specified style indocument.:9: The equilibrium involved in the calculation of the elevation of boiling
point A present as pure vapouriin the mixture, A being the solvent and B a non-volatile solute.

2-6-2-1 Deriving aniexpression for the elevation of the boiling point
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AT, = K, b, Boiling point elevation (Empirical relation) (2-31)
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Table Error! No text of specified style in document.-3: Boiling point K» and freezing point Ks for constants.

Kv/K kg mol™* Ki/K kg mol™
Benzene 2.53 5.12
Camphor - 40.00
Phenol 3.04 7.27
Water 0.51 -1.86
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2-6-3 The depression of freezing peint
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ATf = K xp,where K = Freezing point depression (2-33)

fus
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Figure Error! No text of specified style in document.:10: The equilibrium involved in the%ealculation of the lowering of
freezing point is between A present as pure solid and A in the mixture, A being theysolvent and B the solute that is
insoluble in solid A.
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AT, = K¢ b, Freezing point depression (Empirical relation) (2-34)
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Example 2: If you were to make 0.800 m aqueous solution of glucose, what would be
its boiling point and freezing point? (K, = 0.51 °C/m, and K¢ =—1.86 °C/m).

Solution:
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ATb = Kb b (2-31)
AT, = 0.51°C/m X 0.800 #:2 = 0.41°C

Tsolution - T*solvent =0.41°C = Tsolution = Tsolvent + 0.41°C
T, =100.00°C + 0.41°C = 100.41°C

AT;=-1.86 °CX0.800m =-1.49°C

ATf = Tsotution — T sotvent =— 1.49 °C = T 54144i0n—0.00°C =— 1.49 °C

T.otution = 0.00°C—1.49°C = —1.49°¢

2-6-4 Osmosis
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Figure Error! No text of specified style in document.:11: The equilibrium involved in the calculation of osmotic pressure,
1, is between pure solvent A at a pressure p on one side of the semipermeable membrane and A as a component of the
mixture on the other side of the membrane, where the pressure is p + I
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Figure)&fror! No text of specified style in document.:12: In a simple version of the osmotic pressure experiment, A is at
equilibrium on each side of the membrane
when enough has passed into the solution to cause a hydrostatic pressure difference.
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2-6-3-1 Deriving a relation between the osmotic pressure and molar concentration of

solute
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Uolaall 0dd pudy ((Ne/V) Hlaall UM (o oy Sl9 (B ldall (§)Ygall SN [B] Jind e

D cild dolaoy

Example: When 2.35 g of a nonelectrolyte solute is dissolved in water to make 755 mL
of solution at 22 °C, the solution exerts an osmotic pressure of 835.torr.

a) What is the molar concentration of the solution? b) How many moles of

solute are in the solution? c) What is the molar mass of the:solute?

g/mol?

Solution: wtg =2.35g,V=755mL,p=835torr=and T =22 °C + 273 =295 K.
1 atm =760 torr, so 835 torr = 1.10 atm.

oMel gudhignd B9 Cild dalas puseind

a) IT1 = RT[B],Van't Hof f equation (2-47)
1.10 atm = 0-082 2 —— 295 K [B]
[B] = 0.045 M

n
b) No.of moles = M XV = 0.045 I X 0.755 £ = 0.034 mol solute

. N o — wt ] _ 2.35g
0. OR?es = molar mass’ 04T MASS = 47034 mol
2.35¢g g
molar mass 0.034 mol 69 ol

Homework 5: 9 g of a nonelectrolyte solute was dissolved in enough water to produce

a 500 mL solution. The Osmotic pressure was measured to be 1871.1 torr

at 500 K. What is the molar mass of the solute?

The End Of 39 Lecture_Chapter 2
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