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Solutions and Their Concentrations 

Solution: is a homogeneous mixture of two or more substances. A minor 

species in a solution is called solute and the major 

species is the solvent. 

Solute (minor species) + Solvent (major species) Solution 
 
 

 

There are four fundamental ways of expressing solution concentration 

a) Molar concentration. 

It is defined as the number of moles of that species that is contained in 1 

liter of the solution (not 1 L of the solvent). 
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There are two ways of expressing molar concentration: 

a)  Molar   analytical   concentration   (Analytical    concentration).    

A solution gives the total number of moles of a solute in 1 liter of the 

solution   (or   the   total   number   of    millimoles    in    1    mL).    

Note 

In the above example, the molar concentration that we calculated is also 

the molar analytical concentration (cC2H5OH = 0.0143 M) because the 

solute ethanol molecules are intact following the solution process. 

b)  Molar equilibrium concentration (Equilibrium concentration). 

Refers to the molar concentration of a particular species in a solution at 

equilibrium. 
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To specify the molar equilibrium concentration of a species, it is 

necessary to know how the solute behaves when it is dissolved in a 

solvent. Equilibrium molar concentrations are usually symbolized by 

placing square brackets around the chemical formula for the species. For 

example: 

Solution of H2SO4 with an analytical concentration of (cH2SO4 = 1.0 M), 

we write 
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b) Percent concentration. 

Three common methods are used to express a percent concentration. 
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Parts per Million and Parts per Billion. 

For very dilute solutions, parts per million (ppm) and Parts per Billion (ppb) are 

convenient ways to express concentration: 
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c) Solution-Diluent Volume Ratios. 

The composition of a dilute solution is sometimes specified in terms of the volume 

of a more concentrated solution and the volume of solvent used in diluting it. The 

volume of the former is separated from that of the latter by a colon. 
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d) p-Functions. 

The concentration of a species frequently express in terms of p-function, p- 

value. The p-value is the negative logarithm (to the base 10) of the molar 

concentration of that species. Thus, for the species X, Density and Specific Gravity 

of  Solutions  Density  of  a  substance  is  its  mass   per   unit   volume,   unit 

(kg/L or g/mL). 
 

�� = − log [�] 
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