
LECTURE # 3 

Instrumentation of HPLC 

The basic HPLC instrumentation consists of  

 Solvent reservoir, 

 pump(s),  

 injector (manual or automatic injection,  

 column(s),  

 detectors, 

  data handling device. 

 



The pump(s) deliver solvents (mobile phase) within a given flow range, 

related to the size of the columns and choice of the detector. 

The sample is introduced at the inlet of the column oftem by an auto-

injection, the components are separated in the column and eluted by a 

connecting tubing into the detector , and signals are transferred from 

detector ta a PC where the data handling take pace. With the proper 

software, all the steps can be completely controlled by the PC. If one 

column is not sufficient, another can be added. The first column can 

also be a short guard column protecting the analytical column. 

Solvent reservoir: 

An HPLC system begins with the solvent reservoir, which contains the 

solvent used to carry the sample through the system, the solvent 

should be filtered with an inlet solvent filter to remove any particles 

that could potentially damage the system’s sensitive components. 

Chromatographic dependent methods: 

These are  

 Elution method of development 

 Gradient elution method of development 

 Frontal method of development 

 Displacement method 



In HPLC, according to the mode of elution , we use isocratic 

separation or gradient separation. 

 

Solvent Gradient elution:  

           



The most commonly used programming technique in LC is solvent-

gradient elution, where the composition of the mobile phase changes 

during the run by mixing two or more components. In solvent gradient 

elution, a weaker mobile phase is used in the initial part of the elution 

to provide adequate retention of weakly retained compounds, while 

the elution strength increases and consequently the retention of 

analytes gradually decreases during the gradient run, which results in 

improved resolution of weakly retained compounds and shorter 

retention times of the strongly retained one.  

PUMPS in HPLC: 

Pressure pump consist of  

 Inlet pressure pump 

 Outlet pressure pump 

                               

Pump head 



Both type of pressure pump in HPLC have both system of inlet and 

outlet pressure system. 

 They are made up of stainless steel. 

 Length is usually 10-50 cm. 

 Diameter is 5-10 mm. 

 The inner lying of pump is coated with acid-base salt resistance 

material. 

 750 psi pressure is given and can overcome back pressure and 

enhanced forward flow. 

 Back pressure occurs due to the particle small size. 

Mainly three types of pumps are used in HPLC 

 Constant flow reciprocating pump 

 Syringe type pump 

 Pneumatic pump 



 



 



 

Syringe or displacement type of pump: 

 Consists of large syringe like chamber 

 Suitable for small bore column 

 

 

 

 

 

 



Sample introduction: 

 

 



Columns: 

It is the heart of chromatography 

Column length: varies from 5 cm to 30 cm, 

Column diameter: ranges from 2 mm to 50 mm. 

Particle size: from 1µ to 20µ. 

Particle nature: spherical, uniform sized, porous materials are used. 

 

Material of construction for the tubing: 

 Stainless steel (the most popular, gives high pressure capabilities.  

 Glass (mostly for biomolecules). 



 PEEK (poly ether ethyl ketone) polymer  (biocompatibility and 

chemical inert to most solvent ). 

Packing material:  

 Packing material is prepared from silica particle, alumina particle 

and ion-exchange resin. 

 Porous plug of stainless steel or Teflon are used in the end of the 

columns to retain the packing material. 

 

 


