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HPLC methods

• RP-HPLC
– Non-polar stationary phase

– Polar mobile phase

– Water/buffer + organic solvents

• NP-HPLC
– Polar stationary phase

– Non-polar organic solvents

– Silica gel stationary phase: Not use water!

– HILIC



Eluent strenght, selectivity
NP-HPLC RP-HPLC
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Requirement against solvents

• Purity
• Inertness
• Compatibility

– Column
– Detector
– Sample

• Viscosity
• Miscibility
• Content of dissolved oxygen 
• Toxicity
• Price
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Operation of autosampler



Stacionary phases in HPLC

• Packed columns
– Structure of particles

– Size of particles

– Distribution of particle size

– Pore size, pore volume

– Length, diameter

• Polymer columns
– Organic polymer

– Monolithic

Type of usage:

• Analytical

• Preparative 



Stacionary phases

• NP-HPLC
– Polar groups

– Silica gel 
(silanol groups)

– Modified silica gel

• RP-HPLC
– Non-polar groups

– Mosified silica gel
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NP-HPLC vs. RP-HPLC



Detectors



PDA detectors



hplcsimulatorapp

• Free software in English

• Requires Java software

• Components can be chosen free

• From real chromatographic datas

• All of the chromatographic parameters can be set up easily

• The results can be seen on the chromatogram immediately

• Installation set up and manual can be downloaded from e-
learning website

www.hplcsimulator.org



hplcsimulatorapp
Chromatogram

Separable components

Parameters



Parameters

• Parameters of column

– length

– internal diameter

– particle size

• Solvent fractions %

• flow rate

• injection volume

• Isocratic/gradient elution

• temperature

• theoratical plates

• HETP

• Retention time (tR)

• void time

• k prime (capacity factor) (k’)

• backpressure

• Resolution (R)

• Selectivity (α)

• Width (σ) (not baseline)
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Resolution





How can be changed theoretical plate (N)?

• Performance

• Descriptor parameter of width

• HEPT (H)

• How can be changed:

– Length of column

– Particle size

– Flow rate

– Injection volume

– Temperature

𝐻 =
𝐿
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Isocratic/gradient elution

• Similar/different 
components

• Increase of eluent 
strength under the 
measurement 

• Different gradient 
profiles

• Equilibration time



Practical exercise

• Put the separable components in order by polaritiy

• Calculations of parameters

• Examination of effect of main parameters
– Examination of eluent comosition

– Examination of flow rate

– Effect of change column parameters

– Effect of temperature

– Optimalization of gradient elution

• Summary

Lab manual: datas, pictures, explanations and summary!



Limit of parameters

1 < k < 10      (2 < k < 5)

R ≥ 1,5 

(R < 1,5 bad separation)

α > 1,05 

(α = 1  no separation)

N > 1000


