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Abstract
 
J. Willard Gibbs in his pioneering work on the influence of surfaces discontinuity upon the equilibrium of heterogene-
ous masses suggested for the measurement of the quantities of a system a geometrical surface dividing the interfacial 
layer. Surface excess is the difference between the amount of a component actually present in the system, and that 
which would be present in a reference system if the bulk concentration in the adjoining phases were maintained up to 
the arbitrary chosen but precisely determined in position dividing surface.  
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Adsorption of a component at the phase boundary of a system 
results to a different concentration in the interfacial layer than 
that in the adjoining bulk phases. The adsorbate density and 
composition profiles within that layer cannot be measured by 
today’s technology; the actual amounts adsorbed are not mean-
ingful experimental variables. To resolve this problem Gibbs 
[1] suggested that: “…it will be convenient to be able to refer 
to a geometrical surface, which shall be sensibly coincident 
with the physical surface of discontinuity, but shall have a 
precisely determined position. For this end, let us take some 
point in or very near to the physical surface of discontinuity, 
and imagine a geometrical surface to pass through this point 
and all other points which are similar situated with respect to 
the condition of the adjacent matter. Let this geometrical sur-
face be called the dividing surface.”  
 Surface excess [2] is the difference between the amount of 
a component actually present in the system, and that which 
would be present in a reference system if the bulk concentra-
tion in the adjoining phases were maintained up to a chosen 
geometrical dividing surface [3]; i.e. as though the interface 
had no effect. Schematically: 
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σ is the surface excess amount [4] of compo-
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real system [5], respectively. More formally: 
 

 
Figure 1. Concentration profiles of a binary system as a function of dis-
tance normal to the phase boundary. Bold curved lines, in both frames, are 
the concentration profiles of the solute and the solvent in the real system, 
respectively, and again vertical broken lines are the concentrations in the 
reference system (being actually the extend of the bulk concentrations up 
to the dividing surface). Chain dotted lines indicate the boundaries of the 
interfacial layer. Bold horizontal line is the dividing surface and dotted 
horizontal line is another choice for the location of the dividing surface. 
The surface excess is the sum of the shaded areas above and under the 
dividing surface. Notice that in the case of the solvent by choosing the 
upper dividing surface (a suitable one) the resulted surface excess is zero, 
whereas by choosing the lower one surface excess is not zero.  
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If As is the area of the interface [6], the areal surface excess 
concentration Γi

σ is defined as: 
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 In a binary system, where (1) is e.g. the solvent and (2) is 
the solute and by (΄) is denoted a second choice for the divid-
ing surface (see Fig.1), can be easily shown that:  
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Since the location of the dividing surface was arbitrary chosen, 
the above equation can only be true if each side separately 
equals a constant [7]; that is, the relative adsorption of compo-
nent (2) with respect to component (1): Γ2

1. Obviously, a 
symmetric definition of Γ1

2 exists too [8]. One way to deter-
mine experimentally Γ2

1 is to locate the dividing surface at a 
position where Γ1

σ=0; i.e. the reference system contains the 
same amount of component (1) as the real one. In this case 
eq.(4) reduces to Γ2

1=Γ2
σ. If however is not clear where to lo-

cate the dividing surface, Γ2
1 may still be calculated by rear-

ranging eq.(4) such as: 
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The quantities on the right hand side of eq.(5) are all directly 
measurable, provided that As is known.  

 A fundamental equation for surfaces of discontinuity be-
tween fluid masses at constant temperature is given by Gibbs 
having, in the case of a binary system, the form: 
 

221 μμσ σ
ι

σ ddd Γ−Γ−= .       (6) 
 
where σ is the surface tension, and μ1 and μ2 are the chemical 
potentials of the adjacent phases. By deciding to choose a di-
viding surface such as Γ1

σ=0, eq.(6) takes the form: 
 

2
1
2 μσ dd Γ−= .        (7) 

 
According to this equation [9] for a system involving a solvent 
and a solute, there is an excess surface concentration of solute 
if the solute decreases the surface tension and a deficient sur-
face concentration of solute if the solute increases the surface 
tension.  
 Direct measurements of surface excess quantities were 
carried out by several investigators. McBain [10] constructed a 
microtome device consisted of a sharp blade, Salley et al. [11] 
developed a tracer method where the solute is labeled with a 
radioisotope, and Smith [12] studied the ellipticity of light 
reflection from the thickness of an adsorbed film on mercury. 
Application of Gibbs adsorption isotherm on electrolyte solu-
tion was introduced by Wagner [13].   
 In this note an elementary review on the concept of sur-
face excess was given. It must pointed out, however, that even 
in the frame of formal surface thermodynamics the characteris-
tic quantities involved need further specification in order to 
became operational and again need different specification for 
each different type of interface (e.g. sold/gas [14], etc).    
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