Lorsqu’on parle de 78% de N2 dans l’air il s’agit de YN2 (fraction molaire de gaz) = 0,78.
Lorsqu’on parle de ppm il s’agit le plus souvant de ppm V .

Ainsi pour transposer de % (1/100) au ppm (1/106) il y a un écart de 104.

1 % = 10 000 ppm.

0,0001 % = 1ppm
Attention avec la fraction molaire il y a un écart de 106 (application à Hysys)
Application :

1- Soit un mélange de 99% d’argon et 1% d’air.

On a dans l’air 78 % de N2 soit 780 000 ppm x 0,01 = 7800 ppm dans le mélange.

 2- On considère du N50 : 99,9990 (le reste étant de de l’air)
Il y 0,001 % d’air soit 0,00078 de N2 soit 7,8 ppm de N2 dans du N50.

Approximations fréquentes :

Pour les substances contenues dans l’eau on considère 1 ppmMassique = 1 mg / L

Car 1L = 1kg .

Pour les substances contenues dans l’air doit considérer la masse molaire de l’impureté.

Dans  les CNTP on aura :

1 ppmMassique =  1 (mg / m3 ) x(22,4/MW)
Exemple :  1 mg d’eau dans 1m3 d’azote sous 15 bars abs.

ppmV : (ppm molaire)

1mg d’eau : nH2O = m/M = 0,001/18 mol.

Pour un Nm3 d’azote : nN2 = V/Vm = 1000/22,4 mol

Sous 15 bars abs : nN2 = V/Vm = 1000/(22,4/15) mol

ppmV = 8,29*10^-8 = 0,829 ppmV
ppmMassique : 

le plus simple est d’exprimer en masse la quantité d’azote :

1 m3 d’azote représente : mN2 = nN2*MN2 = nN2 * 28 =  1000/(22,4/15) * 28 = 18750 g 
D’où 0,001/18750 = 5,33*10^-8 = 0,533 ppmM
Parts per Million by Volume (or mole) in Air

In air pollution literature ppm applied to a gas, always means parts per million by volume or by mole. These are identical for an ideal gas, and practically identical for most gases of air pollution interest at 1 atm. Another way of expressing this value is ppmv. [1]
One part per million (by volume) is equal to a volume of a given gas mixed in a million volumes of air:


A micro liter volume of gas in one liter of air would therefore be equal to 1 ppm:
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Today's more and more there is an interest to express gas concentrations in metric units, i.e. μg/m3. Although expressing gaseous concentrations in μg/m3 units, has the advantage of metric expression, it has the disadvantage of being greatly influenced by changes in temperature and pressure. Additionally, because of difference in molecular weight, comparisons of concentrations of different gases are difficult. [2]
To convert ppmv to a metric expression like μg/m3, the density of the concerning gas is needed. The density of gas can be calculated by the Law of Avogadro's, which says: equal volumes of gases, at the same temperature and pressure, contain the same number of molecules. This law implies that 1 mole of gas at STP a volume of 22.71108 liters (dm3) enfolds, also mentioned as the molar volume of ideal gas. Standard Temperature and Pressure (STP) is defined as a condition of 100.00 kPa (1 bar) and 273.15 K (0°C), which is a standard of IUPAC. [3] The amount of moles of the concerning gas can be calculated with the molecular weight.

[image: image2.jpg]Vi 14993s
1ppm = Yn 143035
pe M 1L air




Where: 

	Vm =
	standard molar volume of ideal gas (at 1 bar and 273.15 K) [3]
	[22.71108 L/mol]

	M =
	molecular weight of gas
	[g/mol]


For converting ppm by mole, the same equation can be used. This can be made clear by the following notation:
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By checking the dimensions of the most right part of the equation, there will be found a dimensionless value, like the concentration in ppm is.

To calculate the concentration in metric dimensions, with other temperature and pressure conditions the Ideal Gas Law comes in handy. The volume (V) divided by the number of molecules (n) represents the molar volume (Vn) of the gas with a temperature (T) and pressure (P).
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Where: 

	Vn =
	specific molar volume of ideal gas (at pressure P and temperature T)
	[L/mol]

	V =
	volume of the gas
	[m3]

	n =
	amount of molecules
	[mol]

	R =
	universal gas law constant [3]
	[8.314510 J K-1 mol-1] or [m3 Pa K-1 mol-1]

	T =
	temperature
	[K]

	P =
	pressure
	[Pa]


With this equation it comes clear that the percentage notation by ppm is much more useful, because the independency of the temperature and pressure.

Parts per Million by Weight in Water
The concentration in ppm of gas in water is meanly meant by weight. To express this concentration with metric units the density of water is needed. 
The density of pure water has to be by definition 1000.0000 kg/m3 at a temperature of 3.98˚C and standard atmospheric pressure, till 1969. Till then this was mean definition for the kilogram. Today's the kilo is defined as being equal to the mass of the international prototype of the kilogram [4]. Water with a high purity (VSMOW) at a temperature of 4˚C (IPTS-68) and standard atmospheric pressure has a density of 999.9750 kg/m3.  [5]
The density of water is effected by the temperature, pressure and impurities, i.e. dissolved gasses or the salinity of the water. Even the concerning concentration of gas dissolved in the water is affecting the density of the solution. By nature there's a chance that water contains a certain concentration of Deuterium which influences the density of the water. This concentration is also called the isotopic composition [6]. 
Accurate calculations on these conversions are only possible when the density of the water is measured.  In practice the density of water is therefore set to 1.0 ·103 kg/m3. When calculating the conversion with this value you gets:
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Where: 

	ρw =
	density of water
	[1.0 ·103 kg/m3]


  

 

