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EXAMPLE
The mass percentage composition of dry air at sea level is approximately N2: 75.5; O2: 23.2; Ar: 1.3. What is the partial pressure of each component when the total pressure is 1.00 atm?
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Q2. A vessel of volume 22.4 dm3 contains 1.5 mol H2 and 2.5 mol N2 at 273.15 K. Calculate 
(a) the mole fractions of each component,
(b) their partial pressures, and
(c) their total pressure
ANSWER 2
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Hint: Relative humidity is the prevailing partial pressure of water vapour expressed as a percentage of the vapour pressure of water vapour at the same temperature (in this case, 35.6 mbar).
Partial pressure of water vapor = 0.6(60%) of 35.6 m bar = 0.6 * 0.0356 = 0.02136 atm
[image: Answered: Calculate the mass of water vapour… | bartleby]
[image: Answered: Calculate the mass of water vapour… | bartleby]
346.89 = m/18
m=6244,02 g =6.24 kg









a) Could 25 g of argon gas in a vessel of volume 1.5 dm3 exert a
pressure of 2.0 bar at 30°C if it behaved as a perfect gas? If not, what pressure
would it exert? (b) What pressure would it exert if it behaved as a van der
Waals gas?
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Perfect gas undergoes isothermal compression, which reduces its volume by 1.80 dm3. The final pressure and volume of the gas are 1.97 bar and 2.14 dm3, respectively. Calculate the original pressure of the gas in (a) bar, (b) Torr.
[image: ]

PV(nT) = R = PV/nT
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Answer The amounts of each type of molecule present in 100 g of air, in which the
masses of N,, 0,, and Ar are 75.5 g, 23.2 g, and 1.3 g, respectively, are

75.5 75 5
Ny =——28
28.02 g mol~ 28.( 02
23.2 232
noy)=——==f 2
32.00 gmol~!  32.00
13 13
n(An = £

39.95gmol-  39.95

These three amounts work outas 2.69 mol, 0.725 mol, and 0.033 mol, respectively,

for a total of 3.45 mol.
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The mole fractions are obtained by dividing each of the above amounts

by 3.45 mol and the partial pressures are then obtained by multi-
plying the mole fraction by the total pressure (1.00 atm):
N, o, Ar
Mole fraction: 0780 0210  0.009%
Partial pressure/atm: ~ 0.780 0210  0.0096

‘We have not had to assume that the gases are perfect: partial pressures are defined
as py=x;p for any kind of gas.
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(@) Mole fractions are.

o _25mol
= o @5+ 15)mol

Similarly, xy

(b) According to the perfect gas law

P
Mot RT
v
(4.0mol) x (0.08206 dim’ atm mol~' K= x (273.15K)
24dm

50 Proat

(©) The partial pressures are.

P = pin = (0.63) x (4.0am) =

and pys = (037) x (@0aum) =
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Given,

Volume = 400 m* = 4x10°L.

Temperature =27 °C + 273.15K = 300.15K

Partial pressure of the water vapor is calculated as follows,

Relative humidity = 60% (or) 0.6

Equilibrium pressure = 35.6 mbar (or) 0.0356 atm

Partial pressure of the water vapor = Relative humidity x Equilibrium pressure
Partial pressure of the water vapor = 0.6 x 0.0356

Partial pressure of the water vapor = 0.02136
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‘The ideal gas is equation is given below,
PV=nRT
Mass is calculated as follow,

PV=1RT
.
RT
B (0.02136atm )x(4x10°L)

" (008206 L. atmmol "X ) x(300.15 K)
1=346.89mol
o Mass

Molarmass
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Given that 3.50 moles of NH; occupy 5.20 L at 47°C, calculate the pressure of the gas
(in atm) using (a) the ideal gas equation and (b) the van der Waals equation.
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Solution (a) We have the following data:

V=520L
T=(47 +273)K = 320K
n = 3.50 mol

R=0.0821 L atm/K - mol

Substituting these values in the ideal gas equation, we write

_nRT
v

_ (3:50 mol)(0.0821 L - atav/K - mol)(320 K)
- 520L

P

=177 atm
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(b) We need Equation (5.18). It is convenient to first calculate the correction terms in
Equation (5.18) separately. From Table 5.3, we have

a =417 atm - Lmol®
5= 00371 Limol

50 that the correction terms for pressure and volume are

(4.17 atm - L¥mo!?)(3.50 mol)*
”? (520L)*
b = (3.50 mol)(0.0371 Limol) = 0.130 L

=189 atm

Finally, substituting these values in the van der Waals equation, we have

(P+189atm)(520L — 0.130 L) = (3.50 mol)(0.0821 L -atm/K - mol)(320 K)
P—162am




