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The migration behavior of solutes in a gas chromatographic column can be described either
by the kinetic or thermodynamic principle. Because of its simplicity and high accuracy, the
thermodynamic approach is chosen. This study is part of our effort to develop gas
chromatographic method of identification for lipids (through their equivalent chain length,

ECL) and other general organic compounds (through their retention index, 1) without a

standard reference. The identification method bases on the mathematical equation:
d
Ink =a +bz+—_?_—+~z?— where T is absolute temperature, a, b, ¢ and d are thermodynami-

cally related constants, z is ECL or | and k is retention factor.

The column length does not affect the numerical values of the four constants (a, b,
¢ and d), but the column inside diameter or column phase ratio affects the constant, a. If
the column phase ratio is known, the numerical value of a can be calculated accordingly.
Because carrier gas velocity has minimal effect on the retention factor, k, the above
equation can be used for identification of organic solute at any carrier gas flow rate.

The above equation can be rearranged or modified: (1) to determine the gas hold-
up time for routine analysis and the flow rate of the carrier gas can be conveniently
calculated from the hold-up time. (2) to characterize the R- and S- 2-hydroxy fatty acids.
When the hydroxy acids are converted into diasteriomeric esters with an optically active
alcohol, the diasteriomers are physically different and can be separated and characterized
on an achiral column. (3) to forecast the retention times of organic solutes in one or multi-
step temperature-programmed gas chromatography (TPGC). (4) to tentatively identify fatty
acid methyl esters in one or multi-step TPGC.

By introducing the hold-up width (wy), adjusted plate number (N') and width factor

(p'), peak width at any temperature can be accurately forecasted according to:
Inp'—inY + Ink
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where Iny = —— and In k can be expanded to the above equation.
Wy VN

Therefore, retention time, peak width and resolution of any pair of organic solutes
can be predicted prior to the real analysis.



