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Introduction

Polycyclic aromatic hydrocarbons
(PAHs) are speculated to constitute 20%
of carbon in interstellar space. However,
the nature of how these molecules are
formed as well as their function in such
an environment remains part of an
ongoing area of research.

Results

A two channel system where there was either a loss of NO, or OH from the parent ion was
observed in all species with the exception of 9-nitroanthracene in which case there was only a
loss of OH. The dominating channel in the two-channel systems was the loss of OH from the
protonated species.

Table 1. Unimolecular reactions of nitro-substituted PAH molecules and
the associated thermodynamic parameters determined experimentally in
a collision induced dissociation
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of mtro_SUbStltUte.d HAln ) In the collision induced dissociation experiment, the ionized nitro-substituted PAH molecules were
molecules to elucidate their role . . _ found to dissociate at very low energies compared to non-substituted PAH molecules. lonized PAH
in the interstellar medium by molecules as small as benzene experience H-loss at a critical energy of 4.62 eV, compared to the
using atmospheric pressure highest activation energy observed in this experiment of 1.80 eV for the 3-nitrofluoranthene ion?.
chemical ionization (APCI) . The lower activation energy for these nitro-substituted PAH molecules suggests that the nitro
followed by a collision induced Reaction 1A: C,cHgNO,H? - C,cHgNO* + OH substituent destabll_lzes the molecule. As_a result, it is more favourab!e to lose the s.ubstltuent, or

: .. . parts of the substituent, at lower energies than to lose a hydrogen in a non-substituted PAHs.
dissociation on a triple Reaction 1B: C,;H,NO,H* = C;cH,,* + NO, Competing channels for the same ion were observed to have similar activation energies with small
quadrupole mass spectrometer. relative error (about 8% at most).
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Methodology

O to the transition state. Therefore, the channel with the higher ASt will be the most
e m/z231 ® entropically favoured reaction pathway. Because competing channels in all the reactions
e m/z 202

H have an approximately equal activation energy, the dominant channel will be highly
dependent upon the entropy of activation. It is therefore apparent from the experimental
data that the dominating channel (loss of hydroxyl radical) should have the highest
activation entropy and that was confirmed by the results in which the activation entropy of

0 - the channel with loss of OH was generally higher by about 5 J/(mol K) than the channel
0 0.5 1 1.5 2 2.5 3 with a loss of NO,. The loss of NO, was not observed in 9-nitroanthracene most likely due
to the fact that there is not an adjacent free carbon to the nitro group to promote this loss.

e Prepare PAH sample by making a\
dilute (~10-50 pug/mL) methanol
solution

e |onize sample using atmospheric
pressure chemical ionization (APCI)
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Figure 8. Breakdown diagrams of nitro-substituted polycyclic aromatic hydrocarbons. Data was
collected using a triple quadrupole mass spectrometer in a collision induced dissociation (CID),

Figure 6. Calculation of performed in a hexapole collision cell at a pressure of about 1.4 x 103 mbar, and ionized using | A k I d t
microcanonical rate constant C now e gE| l le n S

atmospheric pressure chemical ionization (APCl). The probe temperature was set to 400 K.
using RRKM theory
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