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1- Ideal solution (follows Raoult’s law).

2- Non ideal (real solution), deviates from Raoult’s law.
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2-2 Ideal solutions (Raoult’s law)
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Figure 2:1: AT equilibrium, the chemical potential of gaseous form of a substance A istequal to the chemical potential of
its condensed phase.
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Figure 2Error! No text of specified style in document.:2: The partialvapour pressures of the two components of an ideal
binary mixture are proportional to the mole fraction of theycomponents.

Jbedl Jghomadb Lo gd)y 095 paso U9 B 9 A el (s 9Sedl e 098l Jgleall
Gl arsall O] e ((2-3) SSadl § upgadly dpi Jekag ool 5o 098l sl s Lo de Jlio
s e 25 torr g (Al opid! JedisyBelldaially (75 torr g8 20 °C &)y dzys die (Bl i)
Lassall Sl8 aude 0.5 I (s9luns (B (cped o) cppidl Usios () cpidl oo JSU J gl SO 8yl Ay
.93l Aalae (e ol oS il day 0986 S (3321 LA

Pa=XaPa (2-6)

Pbenzene = E x75torr = 37.5 torr

1
Pmethylbenzene = 2 x 25 torr = 12.5 torr

U dolasdl w9 (151 SEM_Chpt_One) whladl Juad

pr = Z p;,Dalton’ law (1-6)

4|Page Dr. Abduljabbar I. R. Rushdi 2024-2025



Chpt_two_Solutions PhysChem For 2" Y _UGS_2"° SE

PT = Phenzene T Ptotuene = 12.5 torr + 37.5torr = 50.0 torr
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Figure 2:3: Two similar liquids, in this case benzene and methylbenzene (toluene) behave almost ideally
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2-3 Ideal diluted solutions (Henry’s law)
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- - Gas - -

Liquid

Henry's Law

Figure 2:4: lllustrates the gas molecules (yellow particles) dissolved in the liquid and in equiliBriun will the liquid particles.
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The End Of 1%t Lecture_Chapter 2
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Figure 2:5: In a dilute solution, the solvent molecules (the blue spheres), and the solute particles (the red spheres)

2-4 Investigating the validity of Raoult’s dadilHenry’s laws
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Table 2-1: Shows the values of vapour pressure of.the'mixture of propanone (C), and Chloroform A.

Xc 0 0.20 0.40 0.60 0.80 1
pc/kPa 0 4.7 11 18.9 26.7 36.4
pa/kPa | 46.3 33.3 23.3 12.3 4.9 0

25 A1 SN (96 ¢ Boladl po A8LSYT dusS NS (0 Slgadl Hghaw (e (350 O (5Sg oDeT JUill (10
Sl b 90 1S5 s Ad 0938 (1o Lgal B ol el dsbolgll HSLAUN 3 Lol ccdgsly 0938y gl Bl ol
Homework 1 Sl e Jgaml a0 dolas pluseiwl Ses .(2-6)
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Figure 2:6: The experimental vapour pressure of a mixture of chloroform (téichloromethane) and acetone (propanone).

=C
3

Homework 2: The vapour pressure of chloromethane at various mole fractions in a
mixture at 25°C was found to be as follows: Calculate the Henry’s
constant.

X 0.005 0.009 0.019 0.024

p/kPa 27.3 48.4 101 126

2-5 Positive and negeativeeviation from Raoult’s law
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Figure 2:7: lllustrates the vapour pressure of ideal and, positive'and negative deviations from Raoult's law.
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Table'2:2: Shows the difference between ideal and, positive and negative deviations from Raoult's law.

Deviations Pressure AHgo1ution Examples
Positive Psol. > Pideal Endo. (+) CH30OH & C¢Hy4
Ideal Psol. = Pideal Zero CsH1s & CsHy»
Negative Psol. < Pideal Exo. (-) CH3;OH & H,0
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2-6 Colligative properties
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The lowering of vapour pressure.

2

The elevation of boiling point.

3

The depression of freezing point.

q

Osmotic pressure.
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Figure 2:8: The chemical potential of the liquid solvent in a solution is lower than that of pure liquid. As a result, the
temperature at which the chemical potential of the solvent is equdkto that of the solid solvent (the freezing point) is
lowered, and the temperature at which it is equal to the vapour (the boiling point) is raised. The lowering of the liquid’s
chemical potential has a greater effect on the freezing point than in the boiling point because of the angles at which the
lines intersect.
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