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Many aromatic molecules have strong absorption bands in the UV which are rather broad at room tempera-
ture; the ionization potentials for many such polyatomics are also often less than 9 eV. Therefore, they can
be ionized with high efficiency by resonance enhanced two-photon ionization (R2PI) using the frequency-
quadrupled output of the Nd:YAG laser at 266 nm (4.7 eV). Ionization selectivity for polyatomics is
necessarily limited when fixed-wavelength R2PI is used, however. Although improvements in ionization
selectivity can be achieved through the use of tunable UV laser radiation, limitations exist on the optical
selectivity of tunable R2PI attainable at room temperature due to the thermal population of excited
rovibronic states. Moreover, in some situations such as rapid screening of complex mixtures for compound
class, it may be advantageous to use a relatively nonselective ionization method in conjunction with another
technique which enhances the analytical specificity. Because the degree of fragmentation a'ccc-mpanying
R2PI is a function of laser power, mass spectrometric analysis of such fragments also can often improve the
specificity of the overall analysis. However, in the case of organic mixture analysis, the complexity of
R2PI/fragmentation mass spectra may compromise compound identification. MS/MS can also enhance the
specificity of analysis over that provided by a single stage of mass spectrometry. Although
R2PI/fragmentation and MS/MS can yield complementary data, situations may often occur in which the
spectra reveal no unique structural information. Nevertheless, the combination of R2PI and MS/MS can
still provide an advantage over the use of R2PI alone.
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ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise docs run necessarily constitute or imply its endorsement, recom-
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R2PI/fruginemation muss spectra obtained in the ITMS tor elhylbenzene, propylbenzene, N,N-
dimethvjaniline, and N-ethylaniline are shown in Figures 1-4, respectively. The R2PI-MS/MS spectra for
each of the sample compounds contain major product ions corresponding to those major fragment ions seen
in the R2Pl/fragmentation spectra. On the basis of the above results, combining MS/MS with R2PI appears
to provide little advantage over the use of R2PI alone for the analysis of pure compounds. However, the
effect; 'eness of R2P1-MS/MS compared with R2PI/fraginentation for mixture analysis can be demonstrated
using a mixture of the above compounds.
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The molecular ion signals at m/z values 106 and 120 in Figure 5a, obtained using unfocused laser radiation,
indicate the presence of ethylbenzene and propylbenzene, respectively. However, the m/z 121 ion signal
could be due to either N,N-dimethylaniline, N-ethylaniline, or both compounds. Although the increase in
the m/z 120 signal in Figure 5b, acquired using focused laser radiation, suggests that N,N-dimethylaniline
is present, such an effect could be attributed to propylbenzene.' In any case, the presence of N-ethylaniline
cannot be confirmed because its major fragment ion at m/z 106 coincides with the molecular ion of
ethylbenzene. Therefore, the origin of the ion signal at m/z 121 can not be confirmed. Thus, despite the
fact that individual R2PI/fragmentation mass spectra for the components comprising a sample are unique,
mixture analysis can be problematic when fragment ions are ii distinguishable from molecular ions.
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Tandem mass spectrometry in conjunction with R2PI can enhance specificity in such circumstances. An
MS/MS spectrum (Figure 6) of the m/z 121 molecular ion from the same mixture was obtained using
unfocused laser radiation and the same CID parameters previously used for pure component spectra. As
seen in the spectrum, the major product ions are at m/z values 106 and 120. Comparison with pure
component MS/MS spectra reveals that the m/z 106 and 120 product ions correspond to the N-ethylaniline
(M-CH3)

+ and N,N-dimethylaniline (M-H)+ ions, respectively. Given this MS/MS structural information and
the molecular ion data obtained from the low power R2PI mass spectrum (Figure 5a), it can then be
deduced that the sample is comprised of all four components. Given any combination of mixtures generated
from the same suite of compounds, similar reasoning could be used to deduce the composition.


