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polar substrates. On the other 
hand, various simple plots of similar 
values obtained from unsaturated 
fatty acid esters with polar sub
strates, correlating chain length or 
number of double bonds, yield sur
prisingly little information1-•. In 
the course of gas-liquid chromato
graphic examination of the methyl 
esters of the fatty acids of marine 
oils the retention-time data of a 
number of identified unsaturated 
fatty acids examined by different 
workera1,•- •, all using polyester sub-
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l!'lg. 2. Behaviour of zinc oxide catalysts. Ethyl alcohol feed, 0·204 ml./min. catalyst , 
zinc oxide type A, 0·4 gm. 20-28 mesh. · I ( 0 ), Normal catalyst; II ( x ), radioactive, 

20 mc./gm.; III ( + ), rttdloactlve , 62·4 mc./gm. 

hydrogen/ethylene ratio in the reaction products, 
which is a function of the radioactivity of the catalyst. 
Work is in progress to investigate the catalytic 
behaviour of different catalysts (p-type semiconduc
tors) to see if it is possible by irradiation to introduce 
any Fermi-level shifting which may increase the 
dehydration reaction under similar reaction con
ditions. 
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pH Effects in the Radiolysis of Aquo-Organk 
Systems 

'l'HE experimental data given in our recent com
munication1 on this subject refer to the systems (I) 
0·l M HCOONa-0·01 M Na.1•CO3 ; (II) 0·l M 
H 14COONa,-0·0l M Na2CO3 • The solutions were pre
pared with NaHCO 3 and were adjusted to pH 11 
with sodium hydroxide prior to irradiation. 
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CHEMISTRY 

Structure and Retention Time in the 
Gas-liquid Chromatography of Unsatur

ated Fatty Acids on Polyester Substrates 
IT is generally accepted that plots of log10 retention 

time in the gas-liquid chromatography of the longer 
chain normal saturated fatty acid methyl esters 
against the number of carbon atoms in the fatty acid 
chain give a straight line wit,h both non-polar and 

strates, were plotted on semilog 
paper against the number of carbon atoms in the fatty 
acid chain. Despite the fact that a number of differ
ing polyester substrates were used, the resulting 
plots showed a surprising overall similarity. This 
suggested that the key to the relation of the plotted 
points lay in the structural position of the methylene
interrupted double bond systems in the fatty acid 
chains in the case of the polyethylenic fatty acids, and 
in the position of the isolated double bonds in the 
monoethylenic fatty acids, rather than in the type of 
polyester. 

The following hypothesis is therefore advanced. 
In plots of log10 retention time of ethylenically 
unsaturated fatty acids versus number of carbon 
atoms, where polyester phases are used, parallel 
straight lines can be drawn between those points 
corresponding to fatty acids of the same number of 
methylene-interrupted double bonds, or of single 
double bonds, when the number of carbon atoms 
beyond the double bond farthest removed from the 
carboxyl group, including the terminal methyl group , 
is the same. 

A corollary to this hypothesis is that the lines are 
parallel to that derived from certain of the commonly 
occurring monoethylenic fatty acids, namely, octadec-
9-enoic, eicos-11-enoic, and docos-13-enoic, and not 
necessarily parallel to the plot of the saturated fatty 
acids. Since two or more of these are normally 
present in most natural lipids, the basis for plotting 
other materials is readily available. The general 
observation may also be made that the precise nature 
of the polyester is relatively unimportant (cf. ref. 6), 
facilitating comparison of data from various authors. 
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F ig. 1. Point plot of relative retention time data from Table 1, 
wlth parallel lines oorrelatln11 fatty acid structure 
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