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Human exposure to vapour and aerosols produced during processing of hot bitumen in an experimental chamber were performed to comment the question of possible absorption of these emissions through skin. 

Commercial bitumen B 65 was used to generate the bitumen emissions in a specially made evaporator at 200 °C in an exposure chamber of about 17 m³. The system used for air sampling and analysis permitted the separate evaluation of aerosols and vapours as well as the polycyclic aromatic hydrocarbon (PAH) content in each of this matter. In each case 10 male nonsmokers were exposed for 8 h with and in addition two of them without a blower-supported breath mask. 4 h after starting the exposure was interrupted by a pause of 45 min when the proband stood outside of the chamber. Quantification of the percutaneous and combined inhaled as percutaneous absorption, respectively, was related to the biological monitoring of the PAH metabolites of hydroxy-pyrene, -chrysene, and -phenanthrene in urine. 

The bitumen emissions were determined to be on the average at 20.4 mg/m3. The proportion of aerosols compared with vapour amounted to 1.0 and 7.2. The PAH concentrations measured in this fractions showed a similar trend. The PAH with high molecular weight are existent in the aerosols whereas the volatile PAH remained in the vapour phase.

The maximum of PAH excretion in urine could be observed about 8 to 14h after start of the exposure. On the average the concentrations ranged from the factor 1.4 to 3.7 higher compared with the reference values in urine measured before starting the experiment. The two subjects stressed by inhalation and percutaneous contact with bitumen showed PAH absorption values through skin of approximately 57% for pyrene and chrysene and about 50% for phenanthrene.

The measurement procedure for bitumen emissions in workplaces has to take into account the different state of aggregation of the bitumen emissions. In the case of PAH at the workplace the absorption through the skin can make a significant contribution to the internal exposure to the employee so that the individual exposures can be determined and evaluated only by biological monitoring.
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