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ABSTRACT 

Although the luminescence from sulfur compounds in the flame photometric detector (FPD) is dominated by the S, main-system 
bands (of about quadratic response), it contains as well a linear emitter whose “spectrum” could be recorded in the 600 to 850 nm 
region. In this region sulfur chemiluminescence is a first-order process and varies, if at all, by a factor of less than two in elemental 
response (sulfur equivalency) among several structurally diverse compounds. The single-channel selectivity of linear sulfur against other 
FPD-active elements -B, C and H, Sn, Pb, N, P, As, Se, Cr, Mn, Fe, Ru and OS- was measured for a band at ca. 750 nm (as well as for 
a wider 600 to 850 nm range), and was compared with the selectivity of S, for its commonly monitored band at 394 nm (as well as for the 

total 300-850 nm photomultiplier range). The IUPAC detection limit (s/e = 3) of linear sulfur is 2 lo- i3 mol S/s and its linear range 
spans four orders of magnitude. Overall, the new linear mode seems preferable to the conventional quadratic one; and it appears 
competitive with other methodologies of organosulfur detection. A speculative discussion of inter-element selectivity, mainly as it 
relates to spectral features, is appended, at the reviewer’s request. 

INTRODUCTION 

During a study of response ratios in a dual-chan- 
nel flame photometric detector (FPD) we chanced 
upon a linear sulfur emitter [l]. Since it attracted 
some interest, a more detailed assessment of its 
spectral and analytical properties appears warrant- 
ed. 

Such an assessment poses a few experimental 
questions: What is the spectrum of the linear emis- 
sion? Can it be attributed to one or more of the 
many known sulfur systems? And -given that the 
search for the linear spectrum is successful- can 
that knowledge be used to improve selectivity v&h- 
vis other elements that luminesce in the FPD? In- 
deed, what are the interelemental selectivities at 
some well-chosen and typical conditions? How do 
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they compare with similar selectivities for Sz? Do 
structurally different compounds produce dzjkent 
responses per gram of sulfur? If so, how large is the 
effect in the linear as compared to the conventional 
(quadratic) mode? Finally, when most of the above 
questions have been answered, which analytical 
mode is likely to emerge as the “better” one for the 
flame photometry of sulfur compounds? And if that 
is to be the linear mode, how would it compare with 
other methods of linear sulfur detection in chro- 
matographic effluents? 

The first question -as any first question about a 
newly recognized emitter- must obviously be di- 
rected at its spectrum and, subsequently, its chem- 
ical nature. Two aspects make the quest for the lin- 
ear sulfur spectrum particularly difficult. 

On one hand -and common to all elements re- 
sponding in the FPD- the spectrum of the emitter 
has to be determined under typical operating condi- 
tions. Otherwise, analytical relevance may be lost 
[2,3]. That means making do with the low spectral 
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Fig. 7. Typical peak of 2 ng thianaphthene in the linear mode near the detection limit, and least-squares Gaussian fit of the baseline 
fluctuation. 
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