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High Performance Liquid Chromatography 
(HPLC)
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Klassische SC und HPLC
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Proben-Injektion in der HPLC 
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Adsorption
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Stationäre Phasen
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Stationäre Phasen
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Macroporous spherical silica particle. 
[K.K.Unger, Porous silica, Elsevier, 1979]

Pore size defines an ability of the analyte molecules to penetrate inside the 
particle and interact with its inner surface

The ratio of the outer particle surface to its inner one is about 1:1000

The surface molecular interaction mainly occurs on the inner particle 
surface.

RP-HPLC
Pore size, shape and distribution
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RP-HPLC
Pore size, shape and distribution

Molecules must enter pores to interact with bonded-phase.
Molecules must freely enter and exit pores to maximize efficiency.
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MOBILE PHASE
TYPE OF MODIFIER (MeOH, ACN)
SOLVENT STRENGTH (% modifier)
pH
TYPE OF BUFFER (phosphate, acetate)
IONIC STRENGTH (Salts, buffer concentration)
ION-PAIRING REAGENTS (TFA, alkyl-amines, -sulfonates)

RP-HPLC

RP-HPLC separates molecules based on differences in 
hydrophobicity. 

In RP-HPLC the polarity of the stationary phase is less than 
that of the mobile phase.

The bonded phase is an extremely hydrophobic or non-polar 
surface.

The mobile phase is polar, usually water.

OPTIMIZATION
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OPTIMIZATION: CHOICE OF SOLVENTS

RP-HPLC

Water-miscible

Low viscosity

Low-UV detection

Good solubilization

Chemically unreactive

Mobile phase
preconditions
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Antibiotics

RP-HPLC



HPLC Gradientensystem 
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Solvent A

Solvent B

Pumpe A

Pumpe B

Mixer Detektor
Säule

Injektor

Gradientenprofil

Gradientenelution

Isokratisce Elution
zeit

100% B

100% A
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Gradient effects

k* (retention)
a* (selectivity)
N (column conditions)
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RP-HPLC Separation
of Lincomycin and Clindamycin



Detektoren in der Flüssigkeitschromatographie
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100pg – 1ng
1-10 pg
10pg – 1ng
100ng – 1µg
500pg – 1ng
100pg – 1ng

UV/Vis- Absorption
Fluoreszenz
Elektrochemisch
Refraktions-index
Leitfähigkeit
Massenspektrometrie

NachweisgrenzeDetektoren
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HPLC Detektoren 
UV/Vis- Absorption

Single Wavelength UV 
Detector

Detector Optical Bench
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UV Detection of AccQ-Tag Amino Acid Derivatives

HPLC Detektoren
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HPLC Detektoren
Fluoreszenz

Detector Optical BenchFluorescence Detectors

Short pass - transmits all wavelengths below a specified cutoff
Long pass - transmits all wavelengths above a specified cutoff
Band pass - blocks all wavelengths outside a specified band



Analytical Chemistry, Department of Chemistry, University of Konstanz

HPLC Detektoren
Fluoreszenz
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HPLC Detektoren
Refraktions-Index
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ESI-LC-MS

LC-MS preconditions
Analyzed substances ESI compatible, soluble

Mobile phase ESI ESI compatible (water, MeOH, Acetonitril)

Flow rate ESI compatible (best 2-10 µL/min)

Mobile phase modifiers TFA, Formic acid, NH4OH, Et3N, NH4OAc

Column materials Stable at the separating conditions

To MS
Spray

Desolvation

SkimmerFrom LC 
Column
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HPLC Detektoren

3-4 kV


