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H = (Ck + Cm2)u + 1/(1/A +1/ΣCm1u)

Giddings’ equation

u linear velocity of the mobile phase
A eddy diffusion
Ck mass transfer resistance resulting 
from sorption-desorption kinetics
Cm1 mass transfer resistance in the 
mobile phase
Cm2 mass transfer resistance in the 
mobile phase deposited in the 
particles of the packing material
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Source:
Peter E. Walls Thin-layer chromatography. A modern practical approach RSC, Cambridge, 2005; page 47.



Modified from: Eike Reich, Anne Blatter and Beat Meier; “TLC for the Analysis of Herbal Drugs A Critical Review 
of the Status and Proposal for Improvement of Monographs”; Camag Scientific Note available online through 
Camag WebPages.
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Adapted from: 
P. K. Zarzycki. “Simple chamber for temperature-controlled planar chromatography” J.  Chromatogr. A, 971 (2002) 193-197.











Adapted from: P.K. Zarzycki, M. Wierzbowska, H. Lamparczyk; „Retention and separation studies of cholesterol and bile 
acids using thermostated thin-layer chromatography”, J. Chromatogr. A, 857 (1999) 255-262. 
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Adapted from P. K. Zarzycki, K. M. Kulhanek, R. Smith, M. A. Bartoszuk, H. Lamparczyk, “Planar Chromatography Versus 
Column Chromatography: A Performance Comparison”; LCGC North America 23 (2005) 286-300. 
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Adapted from:
T. Welsh, T. Zakar, S. Mesiano, P. K. Zarzycki; "Separation of Bioactive Prostaglandins and their Metabolites by Reversed-
Phase Thin-Layer Chromatography", J. Planar Chromatogr., 16 (2003) 95-101.
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Adapted from:
P. K. Zarzycki, J. Nowakowska, A. Chmielewska, M. Wierzbowska, H. Lamparczyk, ”Thermodynamic study of retention of 
selected macrocycles using RP-HPTLC plates and methanol/water mobile phases”, J. Chromatogr A., 787 (1997) 227-233. 





Adapted from P.K. Zarzycki, M. Wierzbowska, J. Nowakowska, A. Chmielewska, H. Lamparczyk; „Interactions between 
native cyclodextrins and n-alcohols studied using thermostated thin-layer chromatography”, J. Chromatogr. A, 839 (1999) 
149-156.
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10 ng2000 ng TLC Spot Mass Range

SCANNING MODE
(RGB Channels)

8 bits                   16 bits

levels available theoretically

28=256               216=65536

levels available in reality

159 2817 (≈211)                 



Common applications of the phosphomolybdic acid as the main component 
of the detection mixtures in planar chromatography. 
 

Class of compounds Ref. PMA concentration Temperature  Stationary phase 
Lipids [19] 5% in methanol 115oC for 15 min Silica HPTLC 

Neutral lipids and 

cholesterol 

[20] 5% in ethanol 110-120oC for 5-10 min Silica HPTLC 

Cholesterol esters [21] 10% in ethanol 100oC for 2 min Silica HPTLC 

Bile acids and cholesterol [22] 10% in 2-propanol 120oC for 5-10 min. HPTLC RP18W 

Conjugated bile acids [23] 3.5% in ethanol 70-80oC for 10 min. Silica HPTLC 

Saponins [24] 5% in ethanol 110oC Silica TLC 

Prostaglandins [24] 10% in ethanol 110oC for 3-6 min. HPTLC RP18W 

Peroxides and ketodienes 

from linoleic acid 

[26] 5% in ethanol 110oC Silica TLC 

Olive oil components [27] 20% in water 175oC for 60 min. AgNO3 impregnated 

silica TLC 

Mammalian feces [28] 5% in ethanol 120oC for 20 min. Silica TLC 

Aminophospholipids [29] 5% in ethanol 60oC for 5 min. Silica TLC 

Triacylglycerols and 

phospholipids 

[30] 5% in ethanol 110oC for 10 min. Silica HPTLC 

Terpenes [31] 20% in ethanol 105oC for 15 min. Silica TLC 

Sesquiterpene lactones [32] 10% in ethanol 100oC for 2 min Silica OPTLC 

Common sterols [33] 10% in methanol or 

ethanol 

110oC for 10 min. Whatman No1 filter 

paper 
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Adapted from P.K. Zarzycki, M. A. Bartoszuk, A. I. Radziwon, „Optimization of TLC Detection by Phosphomolybdic Acid 
Staining for Robust Quantification of Cholesterol and Bile Acids", J. Planar Chromatogr., 19 (2006) 52-57.
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Taurodeoxycholic Acid RP18
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CONCLUSION

For particular applications temperature-

controlled planar chromatography shows 

potential to kick it’s column counterpart out 

of the lime light.



www.wbiis.tu.koszalin.pl/labtox Berlin 2006

APPLICATION OF SUBAMBIENT AND ELEVATED TEMPERATURES 

FOR TLC SEPARATION AND DETECTION PROTOCOLS

Paweł K. Zarzycki

Laboratory of Toxicology, Department  of Environmental Biology

Technical University  of Koszalin, Śniadeckich 2, 75-453 Koszalin, Poland





O O

O

O

O

O
O

O

OOO

O

OH

OH

OH

HO

HO

OH
OH

OH

OH
OH

OH

OH OH

HO

HO
HO

HO

OH

α-CYCLODEXTRIN

OH

OH

OH HO

HOH2C

H2C CH2

CH2

CH2

CH3
CH3C

CH3

CH3 CH3

C

CH3

CH3
CH3

C
CH3

H3C
H3C

C

H3C

CH3H3C
CH3C

4-tert-BUTYLOKALIX[5]ARENE

Solvents:          

Water,  DMSO                                   Methanol, Ethanol, THF             

Polar region

Non-polar area



SYSTEM I    (tR CD ≈ t0)
Macrocyclic modifier:

Cyclodextrin

Mobile Phase: 30% CH3CN/H2O

SYSTEM II (tR CD > t0)
Macrocyclic Modifier:

Cyclodextrin

Mobile Phase: < 5% CH3CN/H2O 

Stationary Phase: C-18

CCD, System I >>> CCD, System II
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Adapted from:
P. K. Zarzycki, J. Nowakowska, A. Chmielewska, M. Wierzbowska, H. Lamparczyk, ”Thermodynamic study of retention of 
selected macrocycles using RP-HPTLC plates and methanol/water mobile phases”, J. Chromatogr A., 787 (1997) 227-233. 
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TLC 46%HPLC 41%

CE 1%GC 12%

Contribution of separation techniques                      
for quantification, impurity tests and substance identification 

protocols used in European Pharmacopoeia monographs


