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SUMMARY

A procedure is described for filling a discharge tube, permanently attached to a vacuum
line, with ammonia in the pressure range 1.5-5 Torr, without any carrier gas. The 15N :
14N isotope ratio is determined from the N 2 spectrum emitted when the tube is excited
by a 2450-MHz microwave source. Cooling one end of the discharge tube to -60°C
enables the N2 (1,0) bandheads at 316 nm to be used for 15N contents down to about
0.04 atom-%. Unidentified interfering bands and emission from NH, OH, H2 and Hare
discussed. Samples containing 1-30 mg of nitrogen can be analysed with an accuracy
and precision suitable for most soil-plant studies employing 15N as a tracer.

The molecular emission spectrum of nitrogen, in particular the (2,0) band
head of the Second Positive N2 system at 298 nm, is widely used for the
determination of 15N : 14N isotope ratios. Three factors that have led to the
increasing use of optical emission spectrometry (o.e.s.) for 15N determination
are the ease with which this N 2 system can be excited in discharge tubes, the
isotopic wavelength shifts which are large enough for bandheads to be
resolved by spectrometers having only a moderate dispersing power, and the
ability to determine isotope ratios using only a few micrograms of nitrogen.
Discharge tubes containing nitrogen gas are generally prepared by conversion
of ammonium salts using the Dumas or Rittenberg reactions [1,2].

These reactions are not convenient for o.e.s., however, when the samples
used contain milligram amounts of nitrogen, as may arise in soil-plant
studies. In a previous report [3] it was shown that such large amounts of
nitrogen can readily be analysed by using discharge tubes containing
ammonia and argon; omitting the conventional prior conversion to nitrogen
gas. Further investigations have now established conditions under which
discharge tubes filled with ammonia alone are stable and suitable for the
determination of the nitrogen isotope ratio. Some of the properties of these
discharge tubes, filled after separating sample ammonia from potentially
contaminating atmospheric nitrogen by liquid-nitrogen cooling, are described.

Elimination of the argon flow and rare-gas purifier and the introduction
of 'on-line' collection of ammonia, have simplified the apparatus and allow
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