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The separation of nitrogen isotopes by gas chromatography 
. . 

Gas-solid chromatography has been successfully used to separate isotopic 
mixtures of permanent gases, such as oxygen and methane isotopesi12. A calculation 
of the separation factor for nitrogen isotopes from unresolved peaks has been reported 
by SIDEMAN AND GILADL 3. In this note we report the results obtained in an attempt 
to separate nitrogen isotopes. 

A mixture of l*N, and ltN, was prepared by alkaline fusion of 16NH,N03 and 
successive oxidation of the resulting ammonia. The gas chromatograph consisted of 
an etched glass capillary column (175 m, 0.28 mm I.D.), cooled ,in a Dewar with 
liquid nitrogen and a thermal conductivity microcell (Gow Mac JDC 301). The prepa- 
ration of the column has been previously described 1. The carrier gas was a mixture 
of ss”jO He and 45% CO. This was necessary for deactivating the column surface 
with a suitable layer of adsorbed molecules. 

Previous experiments have shown that carbon monoxide gives the best results 
here. 

Attempts were made to use oxygen and methane as deactivants, but tailed 
peaks were always obtained with these two gases. Carbon monoxide is ‘a more polar 
molecule and its deactivating power is stronger. 

When the temperature of the above mixture is 77”I<, the value of P/P, for CO 
(P = partial pressure, P, = vapour pressure at liquid nitrogen temperature) is about 
I ; therefore, we can assume that all the active centers in the silica layer are covered 
with a multi-layer of CO molecules. Under these conditions the chromatographic 
peaks of nitrogen are fully symmetrical. 
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Fig, I. Separation of a mixture of l;N, and lGNO in an etched glass capillary column (I 75 m, 0.28 mm 
1,D.). Carrier gas: He-CO (4576); pressure, 13 cm Hg; tempcraturc, 77 “Ii; flow mto, o.G ml/mine 

The separation of 14N2- lhNz is shown in Fig. I. Unfortunately, under such 
conditions the capacity ratio is too small (175 min is the retention time including the 
dead time of the column of 77 min, then the capacity ratio is 1.25) and consequently, 
the maximum resolving power of the column cannot be completely realised. 

The separation factor is 1.006, while the ratio of the vapour pressures taken 
from the literature4 is r,ooS. 
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LOO NOTES 

At a lower temperature, where higher capacity ratios can be obtained, a better 
separation is expected, because the column, operates at the maximum efficiency. 

These results do show that gas chromatography can be employed,to separate 
nitrogen isotopes. 

This research has been supported by a grant of the National Research Council 
(C.N,R;) of Italy. 

Istitwto di Chimica Analitica, I CT. I?. CARTONI 
Universitd di Roma (Italy) M. POSSANZINI 

I W. BOCOLA, F.BTZUNER AND G. I?. CARTONI,NQ~UYE, zog (1966) zoo.' 
2 F, BRUNER AND /s.l?. CARTONI, J. CJzromak~g., 18 (1965) 390. 
3 S.SIDEMANANDJ.GILADI,~~M. VAN SWAAY (Editor),GasCl~rornalogra~~~tyrgGz,BuLtcrworths, 

London, rgG2, p. 260. 
4 I<, CLusIus AND K. ScHLl%IcH, Second UwYted Naliogzs Confvence on tlrc ,Peaccfd Uses of 

Alomic Enet’gy, rg58, Paper 15/P/255. 

Received October rgth, 1968 

J. CJwpm@o~., 3g (1969) gg-roe 


