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DESCRIPTION
In chromatography, detectors are essential for identifying and
quantifying the separated components of a mixture. They play a
critical role in converting the physical separation of analytes into
measurable signals, which can then be analyzed to determine the
composition and concentration of substances in a sample.
Different types of detectors are used depending on the
chromatographic technique (e.g., gas chromatography, liquid
chromatography) and the nature of the analytes. Measures the
absorbance of analytes at specific wavelengths of UV or visible
light [1-4].

The amount of light absorbed is proportional to the
concentration of the analyte. Suitable for organic compounds
with chromophores (e.g., aromatic rings, conjugated systems).
Simple, cost-effective, and widely applicable. Limited to
compounds that absorb UV or visible light. Detects the emission
of light from analytes that fluoresce after being excited by a
specific wavelength. The intensity of fluorescence is proportional
to the concentration of the analyte. Ideal for compounds that
are naturally fluorescent or can be derivative to be fluorescent.
Highly sensitive and selective, suitable for trace analysis. Limited
to fluorescent compounds, and requires specific conditions for
excitation and emission. Measures the mass-to-charge ratio of
ions to identify and quantify analytes. It provides detailed
molecular information and structural insights. Used for a wide
range of compounds, providing detailed analysis including
molecular weight and structure. High sensitivity and specificity,
capable of identifying unknown compounds [5-7].

Expensive, complex, and requires specialized knowledge.
Measures changes in the refractive index of the mobile phase as
analytes pass through the detector. The change in refractive
index is proportional to the concentration of the analyte.
Suitable for compounds that do not absorb UV light, such as
sugars and polymers. Non-destructive, suitable for a wide range
of compounds. Less sensitive than UV-Vis and fluorescence
detectors, affected by changes in mobile phase composition.
Measures changes in electrical properties (current or potential)
of analytes that are electroactive. This is based on redox
reactions occurring at the electrode surface. Ideal for compounds

that can undergo redox reactions, such as neurotransmitters and
some pharmaceuticals. Highly sensitive for electroactive
substances, allows for selective detection. Limited to electroactive
compounds, requires careful electrode maintenance. Measures
the electrical conductivity of the mobile phase as analytes with
ionic properties alter the conductivity. It is used mainly in ion
chromatography. Effective for ionic or polar compounds, such as
inorganic ions and organic acids. Useful for detecting ionic
species, non-destructive. Less effective for non-ionic compounds,
sensitive to changes in mobile phase conductivity. Detects ions
produced during the combustion of organic compounds in a
hydrogen flame. The amount of ionization is proportional to the
concentration of the analyte. Commonly used in gas
chromatography for hydrocarbons and volatile organic
compounds. Highly sensitive to organic compounds, especially
hydrocarbons. Requires a flame, which can be hazardous, and is
less effective for compounds that do not combust. Measures
changes in the thermal conductivity of the carrier gas as analytes
elute. It is used in gas chromatography. Suitable for detecting a
wide range of gases, including both organic and inorganic
species. Universal detector for gases, relatively simple. Less
sensitive than FID, and may have difficulty with low-
concentration analytes. The nature of the analytes (e.g., UV-
absorbing, electroactive) influences the choice of detector [8-10].

CONCLUSION
Detectors are a vital component in chromatography, providing
the means to identify and quantify separated compounds. Each
type of detector has its own principles, advantages, and
limitations, making it essential to select the most appropriate
one based on the specific analytical requirements. Advances in
detector technology continue to enhance the capabilities of
chromatography, offering greater sensitivity, specificity, and
versatility in various applications.
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