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Why this topic?

Chromatography:

Method based on different interactions of the chromatographed 
solutes with stationary phase surface and components of the 
mobile phase

The different interactions are caused by different propreties of e d e e e c o s e c used by d e e p op e es o
the solutes
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physical – GPC/SEC

h i lchemical

structure presence of functional groups acid/base 
istructure presence of functional groups properties

interactions
•hydrophilic (HILIC)y p ( )
•hydrophobic (HIC)
•electrostatic – (ICC) 
•witch metal cations - chiral chromatography,argentation chromatography
•with stationary phase - NP, RP chromatography
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magnetic propertieselectric properties

Magnetic susceptibilitypolarizability
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MF
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Chromatography in electric and magnetic field

analytical Fundamental research

do elctric or magnetic fields

y

do elctric or magnetic fieldsdo elctric or magnetic fields 
influence the solute retention 
and efficiency of 
h t hi t ?

do elctric or magnetic fields 
influence the interphacial 
phenomena?

chromatographic systems?

do elctric or magnetic fields 
separation results?

g
influence properies of solutes?
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Chromatography in electric field

voltage gradient – 1.75 kV/cm
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Amino acids in electric filed

Stationary phase SiO2

96% ethanol : water (7:3) (v/v)
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amino acids in electric field

 methanol : chloroform (3:7) (v/v)

0 25

methanol : chloroform (3:7) (v/v)
H

0 1

0,15

0,2

0,25

RF
0,0004

0,0005

0,0006

0,0007

0,0008

0

0,05

0,1

Ala Asp Glx Trp Val Ile Met Cys 0

0,0001

0,0002

0,0003

0,0004

Ala Asp Glx Trp Val Ile Met Cys

without EF cathode side anode side

Ala Asp Glx Trp Val Ile Met Cys

without EF cathode side anode side

HPTLC 2011 BASEL 6-8.07 11



96% ethanol : water (7:3) (v/v) 96% ethanol : water (7:3) (v/v)
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biogenic amines in electric field

ethanol:chloroform:ammonia (7:1:1) (v:v:v)
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conclusions

Elctric field can change retenion of solutes and efficiency of 
chromatographic systems

the changes depend on:g p

•solute structure,

•kind of mobile phase,

•in the case of charged molecules on migration direction of 
mobile phase in elctric field.
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Chromatography in magnetic fieldChromatography in magnetic field
sources of magnetic field

neodymium magnet superconducting 
magnetmagnet

B: 0.5-7.0 T

B= 0.48 T
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amino acids in magnetic field

ethanol-water-ammonia (7:3:1)
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Amino acids in strong magnetic fileld

1
Ethanol-water-ammonia (7:3:1)
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biogenic amines in magnetic field

ethanol:chloroform:ammonia (7:1:1) (v:v:v) ethanol:chloroform:ammonia (7:1:1) (v:v:v)
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MLC of biogenic amines in magnetic field

BRIJ 35 buffer pH=7,4/methanol 4/1 (v/v)RM
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MLC of biogenic amines in magnetic field

Foley’s equation
y = 18,156x + 0,4706

2,5

1/
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conclusions

Magnetic field can influence on retention of chromatographic solutes

The influence depends on B of magnetic field, direction of magnetic 
field lines in relation of mobile phase migration direction.

In micellar systems magnetic field influence on hydrophobicity and 
i t ti f h t hi l t ith i llinteractions of chromatographic solutes with micelles.
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