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Equation (1) proposed by Krisnangkura et. al. (J. Chromatogr. Sci. 1997, 35, 329-332)
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and the linear free energy of solution (AG) relationship (AG = AG, + z0G) for compounds of different
carbon atoms (z) in the same homologous series are expanded and modified to cover compounds with
two different hydrocarbon side chains. The expanded equation is successfully used to predict the
retention times (Z,) of standard esters of long chain alcohol and fatty acids of different chain lengths in
both isothermal and temperature-programmed GC (TPGC). About 90% of the 125 predicted fp values
have the difference less than 1.00% and the highest difference is 1.26%. Two different temperature
gradients in TPGC are tested. The expanded equation can be used to forecast the ¢, (TPGC) with good
accuracy. The highest difference is T 1.40% and T 1.00% for the temperature gradients of 2°C and
4°C/min, respectively. However, the increments in free energy per carbon atoms (6G) of thé alcohol
and acid are approximately equal but have slightly different in temperature sensitivities. Therefore, it is

very difficult to separate esters of different acid and alcohol chain length but having the same

total carbon numbers. Furthermore, the different in temperature sensitivities for the acid and alcohol

side chains render them to be inversely eluted at different temperature.

Equation (1) has been used successfully to predict gas chromatographic retention time of any solutes in
a homologous series. It is extended, in this study, to estimate the mathematical hold up times of a two
serially connected column. The estimated hold up times are then used to predict the retention times of
fatty acid methyl esters and #n-alkanes at various iso-temperatures and carrier gas flow rates. The

calculated retention times (z,,, ) are in good agreement with those of the experimental #, (#, ) values.

R{cxp)
The greatest differences of #, for the fatty acid methyl ester is 1.11% (at 225°C, 200kPa) and 1.22%
(190°C, ZOOkPa) for the n-alkane. This study confirms the using of serially coupled capillary columns

without internal standards and any other gas chromatographic modification.





