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Introduction

Nitrated polycyclic aromatic hydrocarbons (NPAHs), most of which have strong mutagenicity, are
detected in the atmosphere. Nevertheless, the formation process of NPAHs is still uncertain. In our
previous study, reactions between atmospheric radicals (i.e. OH and NO;) and polycyclic aromatic
hydrocarbons (PAHSs) in the gas phase have been investigated with an assumption that some of the
NPAHs could be yielded through an atmospheric reaction of parent PAHs. However, whole list of the
NPAHSs observed in ambient air was not covered on the products of the experiments. In this study,
heterogeneous reactions between radicals and PAHs on the particle were studied as another production
process of NPAHs in the ambient air.

Perylene (PE) has been found on the particle in ambient air. PE has 1 2
very low volatility, and thus it could be rational to assume that

homogeneous reaction of PE with atmospheric radicals can be neglected. 0.0 3

From this point of view, PE was selected as an objective substance in this O O

study.
Figure 1 perylene

Experimental

The flow reaction was conducted on the glass vessel camber (5 cm i.d. x 18 cm). PE/benzene
solution (1 mM, 5 ml) was put on the glass vessel chamber, and evaporated with N, gas. Then, PE was
exposed by HNO, gas under the UV light irradiation, HNO, gas played the role of the source of OH
radicals ( HNO, + hv (354 nm) — NO + OH)).
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Figure 2 the flow reaction with glass vessel chamber
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HNO, was generated by the reaction of sodium nitrite with gaseous hydrochloric acid, ”
(NaNO, + HC1 — NaCl + HNO,).

HNO, concentration thus generated was ca. 1.5 ppmv, and ca. 100 ppbv of NO, co-existed as
a byproduct from the HNO, generation reaction. Therefore, another addition of NO, into the reaction
system was not needed to form nitoperylene (NPE).

Reactants were extracted with 10 ml of benzene/ethanol (3/1, v/v) and analyzed by electron
impact (El) gas chromatography — mass spectrometry (GC-MS, Hewlett-Packard). An HP-1MS
column [0.25 mm i.d. x 15 m, 0.25 pm film thickness] was employed with a temperature program as
follows: initial temperature at 50 °C, then temperature-programmed to 300 °C at 20 °C min™.

Results and Discussion

NPE has three isomers such as 1-NPE, 2-NPE, and 3-NPE. If PE reacted with OH radicals on
the glass vessel chamber, the reactants should be 2-NPE. The formation process of NPE from the OH
radical-initiate reaction can be thought as follows; at first an OH radical should attack the position 3
because PE has the highest electron density in there. Subsequently, a NO, attacks the position 2,
finally the OH radical desorbs. 2-nitrofluoranthene, one of the famous NPAHs, is formed through the
same scheme. ?
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Figure 3 the formation process of 2-nitroperylene

The reduction of PE concentrations was confirmed, and the results that suggest the appearance
of NPE were obtained, but it has not identified yet through lack of the 2-NPE standard substances.

We will show more minute results from the analysis with the standard substances of 1-NPE
and 3-NPE in the symposium.
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