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

2- Non ideal (real solution), deviates from Raoult’s law.

2-1 Propertiessofideal solution
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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 is equal to the chemical potential of
its condensed phase.
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Figure 2Error! No text of specified style in document.:2: The partial vapour pressures of the two components of an ideal
binary mixture are proportional to the mole fraction of the components.
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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 sotytions (Henry’s law)
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Figure 2:4: lllustrates the gas molecules (yelfoW.particles) dissolved in the liquid and in equilibrium will the liquid particles.
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The End Of 1st 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 dad.Henry’s laws

(2-1) dgutand! . W1 Sl I (50 donssss oSar GARS g3l 3556 (3eakad Ao (Scbe Aipme (23
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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

b3 ALl LU (28 (€ Bolall (pe A3LDY dasS IS (40 3lgall Hglaw e (3ya O Sy oDl Jliadl (30
S b 90 S5 ¢S50 096 oo Ll 81 @)l yglas dibolgll HSIAIN (3 Lol ccdgsly 093 (e L@alBI ol
Homework 1 $4ol Ae Jgsasdl G0 dolas pldseiwl oSe .(2-6)
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Figure 2:6: The experimental vapour pressure of a mixture of chloroform (trichleromethane) and acetone (propanone).

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 negativeldeviation from Raoult’s law
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Figure 2:7: lllustrates the vapour pressure of ideal and, positivé\and negative deviations from Raoult's law.
093 UM o ganmall (Gl Laruall Lylus 0550 Uskmall ()bl Jaiall Gl ddliall Al (§ Lol
OLS e (30 O9Sedl Ughonoll Ell3 Jlhaged 38y 9318 oye 8,203l sgbar Y JWLs ¢(psol = Pideal) o3l
U o 5581 90 ST lansd 0955 rasitad A& (3o y oWl O] o (o 42) Ol g (e 1)
Q950 o Ll (593 s A o 580 U o Jghowall ddad &) I3 § Capadly comgoll Bl
(S 5 gkalt 8 AST L sgall § 0950 O (§ (lall! 098l o § ohand oo Jglmal
Glysil e S 568 Zdl ghdizge 0555 Ledie (BH) @)l Sgimall 08 OF (2-2) dgaandl e Ja>d
(BH'= Zero) cu cgsh 036 I ded (§ s $lly Jbell Jgkmall e Jolonall i3

Table"2-2: Shows the difference between ideal and, positive and negative deviations from Raoult's law.

Deviations Pressure AHsolution Examples
Positive Psol. > Pideal Endo. (+) CH30H & C¢H14
Ideal Psol. = Pideal Zero CeHi4 & CsH12
Negative psol_ < pldeal EXO. (_) CH3OH & HZO
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2-6 Colligative properties
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1

The lowering of vapour pressure.

2- The elevation of boiling point.

3

The depression of freezing point.

q

Osmotic pressure.
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Pure
liquid

Solution

Freezing Boiiingé

Chemical potential, u

point point |
_depression elevation
e—— T il
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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 equdlto that of the solid solvent (the freezing point) is
lowered, and the temperature at which it is equal to the vapour (the beiling point) is raised. The lowering of the liquid’s
chemical potential has a greater effect on the freezing point thdn in the boiling point because of the angles at which the
lines intersect.
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2-6-1 The lowering of vapour pressure
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r QW JSadl dalaadl Jies OF gty «sallaiedl s aldedl A8Ls 1t Codoll (el Jaially

_Ap

P

(SLedl baisall (Blasid gl @20l Aolandl o adl Bylall iy

(06 J gl 2SIy x gy (L CBylall) Yol suas Ghiall s dsall sl g il (e
ng

XB =+ ng (2-14)

XB (2-13)

:‘396(2-14) ool ruas JUbyg pldedl (o Jogd cng OB Mp K Ny lde dds Ol LS o) loag

ng
XB —
ny

e Jramid gl Loy ldall Jgall Sl s gni9 (2-12) Aslaall ) g

(2-15)
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Np _Pa—Pa

ny Pa (2-16)
QW JSadl Uslaadl s oSy Wiy colial) 03200 )l e Jgmamed] oSy Y gall sde IS 0
Wp
Pa—Pa _ My
v — Wy (2-17)
M,

AW Aslaadl e oS (2-17) dslasdhcolys soleby

Pa—DPa _ wp M,

Py Mg w,

oSally (5l Jarall (olasiNl A8 pae sy Oldel) 4d gl ASJ) 5 e Y PAIRYREINENNEREL WR

(2-18)

Example 1: The vapour pressure of pure water at 25 °C is 23.76 torr. The vapour
pressure of a solution containing’5.40 g of a non-volatile solute in 90.0 g
water is 23.32 torr. Calculate/'the. molar mass of the solute.

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

Pa—Pa _ Wp My

Pa Mg w, (2-18)
23.76'terr -23.32 torr _ 5.40 g 18 gmol™’
23.76 torr Mg 90.0 g
0.01851 — 1.08 g mol™1
" - MB

_ 1.08 gmol™!

= 58.35 gmol™!

The End Of 2nd Lecture_Chapter_2
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