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Abstract 

In this study, the results of chemical concentrations inside and outside of a Lisbon (Portugal) 
traffic tunnel were compared, during one week. They were obtained by Instrumental Neutron 
Activation Analysis (INAA). The tunnel values largely exceed the Air Ambient legislated values 
and the Pearson Correlations Coefficients point out to soil re-suspension/dispersed road dust 
(As, Ce, Eu, Hf, Fe, Mo, Sc, Zn), traffic-markers (Ba, Cr), tire wear (Cr, Zn), break wear (Fe, Zn, 
Ba, Cu, Sb), exhaust and motor oil (Zn) and sea-spray (Br, Na). On all days these elements 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Repositório Científico do Instituto Politécnico de Lisboa

https://core.ac.uk/display/47130599?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://www.sciencedirect.com/science/journal/09698043
http://www.sciencedirect.com/science/journal/09698043/69/11
http://dx.doi.org/10.1016/j.apradiso.2011.01.014
http://www.sciencedirect.com/science/help/doi.htm
http://www.sciencedirect.com/science/help/doi.htm
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=936&_eid=1-s2.0-S0969804311000285&_pii=S0969804311000285&_origin=article&_zone=art_page&_targetURL=https%3A%2F%2Fs100.copyright.com%2FAppDispatchServlet%3FpublisherName%3DELS%26contentID%3DS0969804311000285%26orderBeanReset%3Dtrue&_acct=C000057412&_version=1&_userid=2460310&md5=d14a4ddfcd7f775e2b43518037c93226
http://www.sciencedirect.com/science/article/pii/S0969804311000285
mailto:cfreitas@itn.pt


inside the tunnel were more enriched than outside; significant statistical differences were 
found for Co (p=0.005), Br (p=0.008), Zn (p=0.01) and Sb (p=0.005), while enrichment factors of 
As and Sc are statistically identical. The highest values were found for As, Br, Zn and Sb, for 
both inside and outside the tunnel. 
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