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Toxic chemicals produced from atmospheric reactions
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ABSTRACT:

Atmospheric nitrated polycyclic aromatic hydrocarbons (NPAHSs) have been shown to have toxic effects. They
are formed not only from fossil fuel combustion but also through nitration reactions of their parent polycyclic
aromatic hydrocarbons (PAHS) in the atmosphere. However, little is known about heterogeneous nitration of PAHs
by gaseous NO; on natural mineral particulates, such as desert dust aerosols. Mineral dust aerosols are known to
adversely affect our health. Toxic chemicals associated with the dust are considered possible health factors. Here,
we show that chemical reactions on mineral dust produce considerable amounts of NPAHs, a major class of toxic

chemicals.
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Fig. 1 Chemical structures of pyrene and nitropyrenes
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Fig.2 Daily variations in concentration of Asian dust and
[1-NP])/[BKF] ratio in Beijing.
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Fig.3 Daily variations in concentration of Asian dust and
[1-NP]/[BkF] ratio in Wajima.
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Fig. 4 Concentrations of Py and nitropyrenes (1-NP and
DNPs) on quartz (a) and CDD (b) after exposure to 3 ppmv
NO; for the indicated times: circles, Py; squares, 1-NP;
diamonds, DNPs.
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Fig. 5 Relative formation rate of 1-NP on the substrates
examined in this study.
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Fig. 6 Proposed mechanisms for the nitration of aromatic

compounds (ArH) on the acidic surface of mineral dust. (a)

Schematic illustration of the heterogeneous nitration. (b)

Chemical reaction scheme of the nitroaromatic compound

(ArNOy) formation on Lewis acid sites of the dust surface

(DSY).
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Fig. 7 Direct mutagenicity (AF-2 equivalent) of soluble
organic fractions of ambient airborne particles collected in
Beijing (a) and Wajima (b).
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