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Knudsen effusion cells are generally used to determine 
equilibrium pressures. Motzfeld1 showed in 1955 that a 
Knudsen effusion cell could work with non equilibrium 
conditions when the rate of evaporation becomes smaller 
than the effusion one. From a description (fig. 1) of the 
different steady-state flows which are occurring in an 
effusion cell, and from the measured difference between 
the equilibrium and the real flows, he deduced the so-
called “net evaporation coefficient”. 
Few years later, Chatillon et al.2 have proposed a new 
description of the system by introducing gross 
coefficients of evaporation and condensation3 occurring at 
the same surface. This new method permits determining 
the two different coefficients in the same experiment 
when using the twin or multiple Knudsen cell method4. 
Hoch et al.5 also proposed a method based on isotopic 
exchange to determine condensation coefficients. The 
main limitation of their method when compared with 
our’s is that the gaseous specie must be present in the 
vapour phase in form of a dimer or more complex 
molecules. 
We propose a new description (fig. 2) of the Knudsen 
effusion cell flows in the case of two surface samples of 
different material reacting by the intermediate of the gas 
phase. We study the various possible geometries of the 
cells and samples. For example, if we study the 
interaction between two surfaces, one of C and the other 
of Al2O3, the major species in the gas phase determined 
by thermodynamic calculations are Al, Al2O and CO. The 
behaviour of each gaseous specie on each surface are 
described by evaporation and condensation coefficients; 
for example, the evaporation coefficient of Al is different 
for the Al2O3 surface and for the C surface. Guidelines for 
mass spectrometric interpretation are presented. 
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Fig. 1: Stationary state of molecular 
flows: s, effusion orifice cross 
section; C, Clausing coefficient of 
the orifice; S, cell cross section; W; 
Clausing coefficient of cell; u and d 
are respectively the upward and 
downward flows. 

 

 
 

Fig. 2: Stationary state of molecular 
flows: s, effusion orifice cross 
section; C, Clausing coefficient of 
the orifice; S, cell cross section; W; 
Clausing coefficient of cell; u and d 
are respectively the upward and 
downward flows. S1 and S2 are the 
surfaces of the two different 
samples. 
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