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Reversed Phase High Performance Thin Layer Chromatographic Behaviour
of Polycyclic Aromatic Hydrocarbons and Coal Tar Pitch

Hiromasa NOMURA and Toshio KOIKE

Synopsis :

The Rf and Rm values of polycyclic aromatic hydrocarbons (PAH) have been measured in reversed phase
high performance thin layer chromatography (RPHPTLC) using an octadecyl-bonded silica gel precoated
plate and ten different solvents.

The Rf and Rm values are correlated with the van der waals volumes ( Vy) of PAH and the polarity of
solvents. The linear relationships between the Rm values and Vy of PAH were observed. These rela-
tionships were well explained by introducing a partition concept with the solubility parameter theory.
Same linear relationship was also observed for the Rm values of PAH in coal tar pitch and their molecular
weight (MW ).

The RPHPTLC method is useful for analysing coal tar pitch, because it provides MW and Vy by a
simple and rapid procedure.

Key words : thin layer chromatography; reversed-phase system; coal tar pitch; polycyclic aromatic

hydrocarbon ; van der Waals volume ; measurement of molecular weight.
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Table 1. Ratio of flow, Rf, values of polycyclic aromatic hydrocarbons on an octadecyl-bonded silica gel

precoated plate, C18, with different solvents.

Rf*?
Model compound vy* CH30H CoHsOH  CH3CN CS;  (CH3)2CO Tetrahy- 2-Buta- Tolu- Heptane  Hex

3 drofuran none ene ane

(0%3=14.3)  (12.9) (11.8)  (9.97)  (9.77) (9.52)  (9.27) (8.91)  (7.52)  (7.94)

Naphthalene 73.97 0.636 0.729 0.729 1.00 0.910 0.991 0.959 1.00 0.833 0.829
Anthracene 99.56 0.509 0.584 0.624 1.00 0.878 0.973 0.949 1.00 0.707 0'707
Phenanthrene 99.56 0.518 0.606 0.629 1.00 0.869 0.968 0.953 1.00 0.716 ().7()7
Pyrene 109.0 0.405 0.484 0556  1.00 0842  0.968  0.946  1.00  0.667 0 49
Chrysene 125.2 0.336 0.443 0.448 1.00 0.842 0.973 0.956 1.00 0.559 ().53]
3.4 Benzpyrene 134.6 0.214 0.303  0.402 1.00 0.797  0.973  0.932 1.00 0.500 0 146
Perylene 134.6 0.218 0.321 0.402 1.00 0.820 0.977 0.942 1.00 0.495 0-445
Benzo Lghiil-perylene | 144.1 0.145 0.231  0.312 1.00 0.748  0.968  0.909 1.00 0.432 0 369

* van der Waals volume (cm’mol ~!), data from reference 4
*2 The relative standard deviation in each instance is less than 3%.
*3 Solubility parameter (cal2em™32), data from reference 5

Rf

0.0 ! i | |
7.0 9.0 11.0 13.0 15.0

& / cal I/Zcm~3/2

Stationary phase : HPTLC precoated plate C18.

Symbols : O Naphthalene, 4 Anthracene, [0 Phenanthrene
@ Pyrene, A Chrysene, [® 3, 4—Benzpyrene
B Peryiene, @ Benzol(g,h, i) perylene

Fig. 1. Correlation between Rf values and solubil-
ity parameter, &, of the mobile phase.
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Fig. 2. Correlation between capacity factor, Rm,
model compounds.
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Fig. 3.

m/z
Mobile phase : CH3CN

Stationary phase : HPTLC precoated plate C 18
Chromatogram of the coal tar pitch and mass spectra of the separated fractions.
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Table 2. Values fitted for p, ¢ in equation (8)
and regression coefficient (7).

Solvent P q 7
CH30H 0.0145 —1.41 0.978
C,HsOH 0.0133 —1.46 0.984
CH3CN 0.0109 —1.28 0.992
n-C7His 0.0119 —1.59 0.999
n-CgHig 0.0132 —1.69 0.999
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Fig. 4. Correlation between Rm values and
molecular weight, m/z, of each fraction separated

from the coal tar pitch by HPTLC.
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