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Lecture 38
Tutorial problem - Part 1
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Q A cylinder contains 70 g of Oxygen and 300 g of
Helium. The volume of the cylinder is 10 L.
Calculate the partial pressure and volume of each
gas and the total pressure in the cylinder at 25 °C.
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Figure 1.
Solution of the problem given in Fig. 1:
mp, =70 g =0.07 kg,my, =03 kg,V=10L =10 x 107*m? T = 298 K

Partial pressure of gases, po, = Xo,Pmix AN Pye = XpePmix Where X and pmix represent the

mole fraction and mixture pressure. Also, Vy, = x0,V and Vg, = xpg,V.

We can find mole fraction using molecular weight of the mixture which in turn needs mass

fractions.

Yo: T mo, + mye  0.07+0.03 »YHe = 27 Yo, = U

Molecular weight of the mixture, M,,;,, = Zyil/ = 352 1yHe _ ﬁi& _ 474 kg kemol
Mi Mo, My, 3z 4

Now, xo, = %Mmix = % X 4.74 = 0.026 and xy, = 1 — x,, = 0.974
2

Hence, Vy, = x4,V =0.026x 10 = 0.26 L and Vi, = xy.V = 0.974 X 10 = 9.74 L.



To calculate partial pressures, we need mixture pressure.

Assume that both the gases are ideal gases. Hence, the mixture is also an ideal gas.

3 R 831452
Now, Mpyix = 0.37 kg, Thix = 298 K, Vi = 107°m>, Rypiy = = e =
Mmix 4.74 *mol

1754.1 =L,
kg'K

Hence, PmixVmix = MmixRmixTmix =  Pmix = 193 bar

Hence, Po, = X0,Pmix = 5bar, Pye = XpePmix = 187.2 bar
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