Gases mixture density calculation with known mass fraction and densities of pure gases
Let us assume that:


[bookmark: _GoBack]*molar masses
Temperature and pressure are the same for pure gases and for the mixture.

Let’s impose the notation: 
As the gas molar volume is constant, let’s define the volume fractions through the amounts of substance:


At the same time mass fraction is:


Hence:


Let's modify the relation:


So we get the system of N linear equations with N unknowns which can be written as


Matrix notation of the system:

    (1)
The equations set has only trivial solution if the system matrix has nonzero determinant or (1) has infinitely many solutions if the system matrix has zero determinant. This result is unacceptable for us. So we should remove one equation from (1) and complete the system with the volume fractions relationship:


Eventually we get a nonhomogeneous system of N linear equations with N unknowns: 

(2)

It has a single unique non-trivial solution  — volume fractions calculated from mass fractions. The solution requires inversion of the matrix of system (2).
As the gas molar volume (22.4 l) is constant, we have the density of the mixture of gases:
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