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Introduction

Dalton’s Law and Gibbs – Dalton Law
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Analysis of Air

Approximate Analysis for Air
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Example 1

Solution

Gas Constsnt Rgas =  
universial gas constant

M𝑜𝑢𝑙𝑒𝑐𝑜𝑙𝑎𝑟 𝑚𝑎𝑠𝑠
=  

Ro

M

PV = m Rgas T = m 
Ro

M
T

P  = 
m Ro T
M V

For a constituent

Pi = 
mi Ro T
Mi V
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Volumetric Analysis of Gas Mixture
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Referring to the fig. b

mA = 
PVA

RA T

PVA

RA T
= 
PAV
RA T

PVA = PAV or   VA = 
PA

p
V

In general 

Vi = 
Pi

p
V

ƩVi = 
ƩPi

p
V

But ƩPi = P, thus 

ƩVi = V
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nA + nB + nC +….. = n or Ʃni = n

ƩVi = V or VA +VB + VC +….. = V

The Molar Mass and Specific Heat Gas Constant

Pi V = ni Ro T  

Ʃ ( Pi V ) = Ʃ ( ni Ro T ) 

V ƩPi = Ro T Ʃni
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But ƩPi = P, and  Ʃni = n thus 

PV = n Ro T 

PV = m R T and                Pi V = mi Ri T 

Ʃ Pi V = Ʃ mi Ri T      then         V Ʃ Pi = T Ʃ mi Ri

But ƩPi = P,     therefore   P V = T Ʃ mi Ri

Then       P V = m R T = T Ʃ mi Ri

m R T = T Ʃ mi Ri ,       m R = Ʃ mi Ri

R =  Ʃ 
mi

m
Ri

Where  
mi

m
is the mass fraction of constituent 
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Example 2

Solution

From Equation R =
Ro

M
, therfore

R =  Ʃ 
mi

m
Ri
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From Equation Mair =
Ro

Rair
, therefore

From Equations   Pi V = ni Ro T , and PV = n Ro T  

Pi V
P V

= 
ni Ro T
n Ro T

Pi

P = 
ni

n

Combined with equation  Vi = 
Pi

p
V

Pi

P = 
ni

n
= 

Vi

V
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From Equation m = Ʃmi , therefore

P V
R T

= Ʃ
Pi V
Ri T

P
R

= Ʃ
Pi

Ri

From Equation R = 
Ro

M

M P
Ro = Ʃ

Mi Pi

Ro

P M = Ʃ Pi Mi

M = Ʃ
Pi

P
Mi

From Equation   
Pi

P = 
ni

n
= 

Vi

V
, obtained

M = Ʃ
Pi

P
Mi = Ʃ

ni

n
Mi = Ʃ

Vi

V
Mi
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Example 3

Solution
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Example 4
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Solution
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Example 5

Solution
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Example 6

Solution
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Specific Heat Capacities of Gas Mixture
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Example 7

Solution
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Example 9

Solution
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Adiabatic Mixing of Perfect Gases 
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Example 10

Solution
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