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DESCRIPTION
Tandem chromatography is a powerful analytical technique used 
in chemical and biological research to separate and identify 
complex mixtures of compounds. It involves the use of two or 
more chromatographic methods in series to achieve higher 
resolution and sensitivity compared to individual techniques. 
The principles of tandem chromatography are based on the use 
of two or more chromatographic techniques in series. The first 
step usually involves a separation method that is chosen based on 
the physicochemical properties of the sample components. For 
example, in Liquid Chromatography (LC), the separation is 
based on differences in polarity, size, and charge of the analytes, 
while in Gas Chromatography (GC), separation is based on 
differences in volatility and chemical structure.

The separated compounds are then transferred to a second 
chromatographic column using a suitable interface, where they 
are further separated based on different properties. The interface 
may be a simple splitter or a more complex switching valve, 
depending on the specific application.

The two most commonly used types of tandem chromatography 
are LC-LC and LC-MS. LC-LC involves the use of two or more 
different types of LC columns in series, while LC-MS involves 
coupling of LC with Mass Spectrometry (MS). In LC-LC, the first 
column is usually a high-resolution column such as a reversed-
phase column or an ion-exchange column, which provides high-
resolution separation of complex mixtures. The second column 
may be a less resolving column, such as a normal-phase column, 
which provides additional separation based on different 
properties. The use of multiple columns allows for greater 
resolution and separation of complex mixtures, and can also be 
used to target specific compounds of interest. LC-MS is a highly 
sensitive and selective technique that combines the separation 
power of LC with the detection power of MS. It involves the use 
of an LC system to separate the sample components, followed by 

ionization and mass analysis of the separated ions in the mass 
spectrometer. LC-MS can provide highly sensitive and selective 
analysis of complex mixtures, including detection of trace levels 
of impurities and metabolites. It is widely used in drug discovery, 
metabolomics, proteomics, and environmental analysis, among 
other fields.

Another type of tandem chromatography is GC-MS, which 
combines the separation power of GC with the detection power 
of MS. GC separates volatile compounds based on their boiling 
points, and the separated compounds are then ionized and 
analyzed by MS. GC-MS is widely used in environmental analysis, 
forensic science, and drug discovery, among other fields. Tandem 
chromatography has several advantages over individual 
techniques. The combination of multiple chromatographic 
techniques in series provides higher resolution and sensitivity 
compared to individual methods, which can be especially 
important for the analysis of complex mixtures. Tandem 
chromatography can also provide more specific and selective 
analysis, as the combination of multiple methods can target 
specific compounds or classes of compounds.

CONCLUSION
One of the main challenges in tandem chromatography is 
choosing the appropriate separation method for each step. The 
choice of separation method depends on the physicochemical 
properties of the sample components and the specific analytical 
question. For example, reversed-phase LC is often used for the 
first step of LC-LC, as it can provide high-resolution separation 
of hydrophobic compounds, while ion-exchange LC is often used 
for the second step to separate charged compounds. The choice 
of MS method also depends on the specific analytical question, 
as different ionization methods and mass analyzers have different 
strengths and limitations. In conclusion, tandem 
chromatography is a powerful analytical technique that combines 
the separation power of multiple.
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