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1. Introduction 
 
 Ion Chromatography is a relatively new method for analyzing anions, cations and 
polar substances and is based on the equilibration of solute ions between the solvent, 
acting as the Mobile Phase and charged ion-exchange sites on a solid surface acting as 
the Stationary Phase. The technique is being used extensively in the modern chemical 
analysis laboratories. The development of new detection methods and advances in 
separation materials continues to expand the application of ion chromatography. It can be 
used to reliably quantify substances throughout a wide range of concentrations. A whole 
variety of ions can be analyzed in a single determination. Complete automation of ion 
chromatography is easy and help save time and reduce costs. Due to its reliability and 
robustness, ion chromatography is used in many different fields of application. 
 
2. Structural Definitions 
             
 The Mobile Phase is usually an aqueous solution of salts of weak or strong 
Bronstead acids and bases. 
             
 The Stationary Phase is usually a “bed” of either organic plastic beads or 
inorganic particles. In both cases, the surfaces of the Solid Phase carry fixed charged 
functional groups of weak or strong Bronstead acids or bases.  
             
 The organic plastic Stationary Phase, often called a “resin bed”, consists of 
small, amorphous non-crystalline particles of styrene and divinylbenzene (1%-16%) 
copolymers. This material can be used over a pH range 2-12, for small atomic or 
molecular ions (M.W.<500) which can penetrate the small pores of the resin. The resin 
can be made with “dissociable functional groups” fixed to the surface. These groups can 
be designed to act as either Bronstead acids or bases and react with water to give either 
negatively or positively charged groups respectively. 
             
 The inorganic particulate Stationary Phase usually consists of small, 
amorphous non-crystalline particles of “silica gel” or “alumina”.  Silica gel is chemically 
acidic and acts as a cation exchange medium over a pH range pH 2-8.  Alumina is 
chemically basic and acts primarily as an anion exchange medium over the pH range 6 to 
11. Alumino-silicate materials called “zeolites” can be used over almost the full pH range 
and exchange cations or anions as needed. 
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4.1 Dilution of the Sample 
 
 Dilution of the sample is performed when the concentration of the analytes of 
interest either exceed the working capacity of the separation column chosen, or there are 
sample matrix effects that can often be minimized by a dilution usually with water but 
eluent can also be used. 
 
4.2 Filtration of the Sample 
 
 It is recommended to filter all samples prior to injection with 0.45mm filters to 
ensure that any particulate material from the samples don’t make their way onto the 
injection valve or the analytical column where they can cause blockages and considerably 
reduce the lifetime of the column(s). 
 
4.3 Solid Phase Extraction Cartridges 
 
 Passage of the sample through one or more solid phase extraction cartridges prior 
to injection will often retain selectively certain species within the homogeneous sample. 
Quite often the retained species are substances that would interfere with the 
chromatography had they not been previously removed. There are a number of different 
cartridges whose suitability depends upon the type of chemistry undertaken. 
 
 For anion analysis, the sample can be treated with a cation exchanger in the H+ 
form that removes divalent cations that can mask any fast eluting anions. This type of 
exchange cartridge removes carbonate/bicarbonate and is also useful for the removal of 
cations from samples being determined by ion exclusion chromatography. Another option 
is the use of a cation exchanger in the Ag+ form for the removal of any halides present in 
the sample. 
 
 Similarly for cation analysis, one can employ an anion exchanger in the OH- form 
to remove any interfering anions present in the sample. Another common type is the non-
polar exchange cartridge (reversed phase) that often utilizes C18 groups to remove 
organic substances that would otherwise interfere with the chromatography. 
 
4.4 Digestion of the Sample 
 
 If digestion techniques are to be employed then analyte content should be changed 
as little as possible and any organic matter present should ideally be destroyed 
completely. One can obtain analytical inaccuracies due to an exaggerated blank value as a 
result of the chemicals used during the digestion. Different types of digestion include 
wet, microwave and UV, the suitability of each depends on both the sample matrix and 
the analytes of interest being determined. 
 
4.5 Instrumental Sample Preparation Modules 
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