2. SOLUTION

2.36 100g of liquid A (molar mass 140 g mol+) was dissolved in 1000g of liquid B
(molar mass 180g mol+*). The vapour pressure of pure liquid B was found to be
500 torr. Calculate the vapour pressure of pure liquid A and its vapour pressure in
the solution if the total vapour pressure of the solution is 475 torr.

Solution:
100 5§
No. of moles of solute, n, = 120 = 7 mole
No. of moles of solvent, n, = %{L—O = é; mole
Mole fraction of solute, '
o o114

27 m+n,  5/7+50/9
Mole fraction of solvent, x, =(1-x,)=(1-0-114)
=(-886

According to Raoult’s law

P,=x, P, =0-114x P,
P, =x,P,°=0-886 x 500 =443 torr
Proa= Pyt Py

475 =0-114 P, +443

P ___1175 =443 oo
A~ 0114 /torr

< P,=0-114x 280.7=32torr.

2.37 Vapour pressures of pure acetone and chloroform at 328 K are 741.8 mm Hg
and 632.8 mm Hg respectively. Assuming that they form ideal solution over the
entire range of composition, plot Pia, Penirotorm @8N0 Pacetone @s @ function of Xacewone. The
experimental data observed for different compositions of mixtures is:

100 X %, une 0 118 234 360 508 82 645 721
P, on/mm Hg 0 549 1101 2024 3227 4059 4541 S521.1
P iorofors MM HE 632.8 548.1 469.4 359.7 2577 193.6 1612 1207

Plot this data also on the same graph paper. Indicate whether it has positive
deviation or negative deviation from the ideal solution.



Solution:

xﬂﬂﬂl]l'le 010 ﬂ'.-] ]3 {:'.234
P yecione/mm Hg 0 549 110,
IPi:]|I||:|rl:l'l'u;:ar||'|’l|l"""m Hg 6328 54&[ 4694
Pl - 6328 6030 5795
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As the plot for P, 'dips downwards, hence
the solution shows negative deviation from

the ideal behaviour.

0360 0508 058 0645 0721
2024 327 4059 4541  s210
3597 2517 1936 1612 1207
5621 5804 5995 6153 6418
Mole fraction of CsH,CH,,

77 T026 + 1087 314

According to Raoult’s Law,
Py =xy% Py =0486 x 50-71 =24-65mm
Pp =xpx B =0:514%3206= 1648 mm-

Mole fraction of C;H, in vapour phase

B 2465
Po+ P 2465+1648 OO0

2.38 Benzene and toluene form ideal solution over the entire range of
composition. The vapour pressure of pure benzene and toluene at 300 K are 50.71
mm Hg and 32.06 mm Hg respectively. Calculate the mole fraction of benzene in
vapour phase if 80g of benzene is mixed with 100g of toluene.

Solution:

Molar mass of C;H, = 78 g mol-!

Molar mass of C,;H,CH, = 92 gmol!

78

No. of moles nfCﬁHﬁ =

No. of moles of C(H,CH, = 192

‘Mole fraction ﬂfC,ng,

1026
#1026 + 1087

X = (-486

1026 mole

1-087 mole

2.39 The air is a mixture of a number of gases. The major components are oxygen
and nitrogen with approximate proportion of 20% is to 79% by volume at 298 K.
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The water is in equilibrium with air at a pressure of 10 atm. At 298 K if the Henry’s
law constants for oxygen and nitrogen are 3.30 x 107’ mm and 6.51 x 10’ mm
respectively, calculate the composition of these gases in water.

Solution:
Air containing 20% oxygen and 79% nitrogen
by volume means

Partial pressure of O, (PDE} = ?ﬁ% x10=2 atm
=2xT760mm=1520 mm
Partialipressure ofN,(Fy,) = EE(TIQ =79 atm
=79 x760mm=6004 mm '
According to Henry’s Law,
fo,~K, *o,
p .
' P‘Né = Ky *\,
A N, 6004
x”f};: T 6six 107 C922x10%

2.40 Determine the amount of CaCl, (i = 2.47) dissolved in 2.5 litre of water such
that its osmotic pressure is 0.75 atm at 27°C.
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Solution: "
Using relation, n = iCRT =i 7 RT

v 0-75 % 2:5
CiRT 247 x 0-0821 x 300
Molar mass of CaCl,=40+2 x 35.5=111 g mol!
~. Amount of CaCl, dissolved
=0-0308x111=342g.

n =0-0308 mole
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