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Fig. 8. Metal plates mounted on a typical exposure rack made of wood, facing south at the

northern hemisphere, or north at the southern hemisphere, at an angle of 45º to the

horizontal. The plates are fastened to the rack with stainless steel screws using plastic

insulators.
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3.2 Comparison of HNO3 effects on copper, zinc and carbon

steel (Paper IV)

This section will present a comparison of the corrosion effects of HNO3 after briefly

summarising the results on corrosion of zinc and carbon steel exposed to HNO3.

XRD confirmed the presence of the basic zinc nitrate Zn5(NO3)2(OH)8 × 2H2O on

laboratory exposed zinc. The same compound was identified by Oesch and Faller (1997)�70,

who exposed zinc to ppm levels of NO2 and 90 % RH, and suggested the uptake of NO2 to be

attributed to the adsorption of HNO3 formed in the gas phase (see section �1.3).

The corrosion effect of laboratory exposed carbon steel was higher than that of copper or

zinc. Clearly visible rust islands were observed after less than one day of exposure to 390 μg m-3

HNO3 at 65 % RH, 25 ºC and 0.03 cm s-1. In Fig. 13 a representative part of a sample exposed

for two weeks is shown. XRD analysis of samples taken from laboratory exposed carbon steel

did not show any occurrence of nitrates. However, as nitrate was identified on the same

samples by FT-IR analysis, the formed iron nitrate was most likely amorphous.

Fig. 13. Nitrate salts formed on a carbon steel sample exposed for two weeks to sub-ppm

levels of HNO3 at 65 % RH, 25 ºC and 0.03 cm s-1.

The air velocity is highest at the edges of the sample. Since the corrosion is mainly mass

transport dependent on laboratory exposed carbon steel (Fig. 13), zinc and copper (cover

figure), the largest amount of corrosion products were formed at the edges of each sample.
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