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2-6-2 The elevation of boiling point
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Figure2:9: The equilibrium involved nytheXealculation of the elevation of boiling point A present as pure vapour in the
mixture, A being the solvent and B'aynonsvolatile solute.
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AT, = K, b, Boiling point elevation (Empirical relation) (2-31)

16 | Page Prepared by Dr. Abduljabbar I. R. Rushdi For-educational use

Ref. of PhysChem: Atkins_(12 ed)_2023, Levine_(8" ed.)_2020 & Zumdahl_(11%" ed.)_2020


mailto:dr.abduljabbar@uomustansiriyah.edu.iq

Uni. Of Mustansiriyah 2" SEM-2026_Bologna_Process

College of Science Thermodynamics of Liquids
Dep. Of Chemistry dr.abduljabbar@uomustansirivah.edu.iq

Chpt_ two_Solutions PhysChem For 2" Y_UGS_2"_SE

(K6) ol 05 (50 ane s (2-3) il ookl (o) (ol DAL mgs ol Ko (5 o
Sy Oldall dsyud

Table 2-3: Boiling point K» and freezing point K5 for constants.

Ks/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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oo ST (2 ol Oe damys ol Olg <0.051 K ey slodl OWE 4245 a8y (§ e <(0.10 mol kg™?)

10.25 K yldes cpiid! Qe d2yd 28y (§ o 4518 dille 2,53 K kg Mol lddiayg elol!
Homework 3
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2-6-3 The depression of freezing peint
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Freezing point depression (2-33)

ATf = K xp,where K =

fus
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Figure2 :10: The equilibrium involved in the calculation of the lowering of freezing paiftyis betweenh A present as pure
solid and A in the mixture, A being the solvent and B the solute that is insoluble in solid\A.
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= K¢ b,Freezing point depression (Empirical relation) (2-34)
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(2-3) 9l &zly 4.0 K laies 0550 slazsdl damyy (olasadl Gl8 <ldug 40 K kg mol™
Homework 4

oldadl ddY g0 O Cu (2-3) Joa=d! [FRES S ccpradly Jginal) slazdl domyds (olassd) Hlude WT
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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:
AT, =Ky, b (2-31)
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0.41°C

AT, = 0.51°C/m X 0.800

i ure solvent i ure solvent
ATb — T.ls;olutwn _ Tz = T.}S;olutwn — TI; + ATb

T3°MEon = 100.00 °C + 0.41°C = 100.41°C

AT;=Ksb (2-34)

AT; = 1.86 °C kg mol== X 0.800 mol kg=—-= 1.49°C

ure solvent i i uresolvent
p _ TSolutwn = T.S‘olutwn — TP _ ATf

ATy =T, f f f

T7M1" = 0.00°C - 1.49°C = —-1749°C

2-6-4 Osmosis
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Figure 2:11: The equilibrium involved in the calculation of osmotic pressure, [, 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 + 1
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Figurey2i12: 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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College of Science

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 Ngudhodd B9 Cild dalao puseind

a) IT1 = RT[B],Van't Hof f equation (2-47)
L
1.1 =0 295 K |B
0 atm = 0082 7 —— 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 e — wt ! _ 2.35g
o.of moles = molar mass’ 0 MASS = 457034 mol
2.35g g
molar mass = m = .12 M

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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