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In the past 30 years, there has been a growing concern regarding the health risks of exposure to asbestos-containing materials (ACMs) and naturally occurring asbestos (NOA). Nowadays, harmful asbestos minerals that are regulated by law (in Europe and in several countries worldwide) include fibrous forms of the minerals chrysotile, crocidolite, amosite, tremolite, actinolite and anthophyllite. Asbestos has been classified as a Group 1 carcinogenic material by the International Agency for Research on Cancer. Therefore, many countries have banned its production and use [1]. In the past, more than 3000 types of asbestos-containing materials (ACMs) were used for making a wide variety of products for cinemas, schools, hospitals and army equipment, as well as in many industrial applications [1], because of their thermal insulation properties. However, the mining and use of tremolite asbestos, actinolite asbestos and anthophyllite asbestos was reduced compared to more commercially available types of asbestos such as chrysotile, crocidolite and amosite. Commercial asbestos fibres remain a serious problem both in previous installation in manufactured goods and in those countries where asbestos is still used. In the countries that banned the use of asbestos minerals and where remediation policies are encouraged, many studies and patents have dealt with the possible disposal and re-use of ACMs. The proposed inertization/recycling methods include thermal treatment, mechanical treatments, chemical, biological and biochemical treatments [2,3]. The preference for recycling compared to landfill disposal is specified in the European Directive [4], since recycling is the best solution, as it reduces environmental impact and the consumption of primary raw materials.



Although cases of disease due to exposure to ACMs may be decreasing in many countries of the world, there are newly recognized sources that pose a serious public health problem. These are unanimously called “naturally occurring asbestos” (NOA) [5], a term used to describe natural sources that trigger risk for a population due to weathering or human activities that produce dust consisting of fibrous minerals that may or may not fit the regulatory definitions of asbestos. In this regard, it is worth mentioning that non-regulated fibres (asbestiform) such as erionite, ferrierite and fluoro-edenite, are considered to be positive carcinogenic minerals sometimes more dangerous than the six regulated asbestos fibres [6,7,8]. Indeed, the US National Institute for Occupational Safety and Health (NIOSH) has recently proposed to extend the definition of asbestos to all of the elongated mineral particles (EMP). In many geological formations and outcrops, asbestos and EMP usually occur together [9] and these minerals must be discriminated correctly from a morphological point of view. In this regard, NIOSH highlights the difficulty in ascertaining the source of exposure in the case of mixed exposures for some mining operations.



NOA detection and quantification actions are important for providing the administrative agencies useful knowledge in order to carry out protocols for exposure control during construction such as highways, civil constructions and retaining walls. Many communities worldwide are potentially exposed to NOA, e.g., [10,11,12,13,14,15,16,17,18], and consciousness is increasing. In fact, health effects caused by NOA exposure continue to be of great public interest since the increasing risk of health problems for people who live close to NOA deposits worldwide has been widely demonstrated. In the last few years, excessive incidences of lung cancer and malignant mesothelioma have been reported as a consequence of the presence of NOA in Italy, Turkey, Greece, Corsica, New Caledonia, USA and China [19]. A crucial theme of interest related to environmental pollution is the enhanced mobilization of asbestos or asbestiform minerals affecting soils and rocks, due to human activities (e.g., road construction, excavation, mining) in comparison with natural weathering processes. Moreover, when natural causes or anthropic factors affect rocks which host asbestos, some naturally occurring harmful elements (e.g., Cr, Ni, Co, V) may be disseminated in the environment, resulting in the contamination of soil, water and air.



In summary, this Special Issue entitled “Mineral Fibers” depicts the state of the art about NOA as a source of possible environmental risks for populations, due to the adverse health effects associated with exposure. Case studies from various geological contexts are presented together with contributions presenting novel and classical approaches for asbestos inertization and recycling, together with possible solutions for reducing asbestos exposure.






Conflicts of Interest


The authors declare no conflict of interest.




References


	



Gualtieri, A.F. Mineral Fibers: Crystalchemistry, Chemical-Physical Properties, Biological Interaction and Toxicity; European Mineralogical Union and Mineralogical Society of Great Britain and Ireland: London, UK, 2017; p. 533. [Google Scholar]

	



Spasiano, D.; Pirozzi, F. Treatments of asbestos containing wastes. J. Environ. Manag. 2017, 204, 82–91. [Google Scholar] [CrossRef] [PubMed]

	



Bloise, A.; Kusiorowski, R.; Lassinantti Gualtieri, M.; Gualtieri, A.F. Thermal behaviour of mineral fibers. In Mineral Fibers: Crystal Chemistry, Chemical-Physical Properties, Biological Interaction and Toxicity; Gualtieri, A.F., Ed.; European Mineralogical Union: London, UK, 2017; Volume 18, pp. 215–252. [Google Scholar]

	



The European Parliament and the Council of the European Union. Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on waste and repealing certain Directives (Text with EEA relevance). Off. J. Eur. Union 2008, L312, 3–30. [Google Scholar]

	



Harper, M. 10th Anniversary critical review: Naturally occurring asbestos. J. Environ. Monit. 2008, 10, 1394–1408. [Google Scholar] [CrossRef] [PubMed]

	



Baumann, F.; Ambrosi, J.-P.; Carbone, M. Asbestos is not just asbestos: An unrecognised health hazard. Lancet Oncol. 2013, 14, 576–578. [Google Scholar] [CrossRef]

	



Ballirano, P.; Bloise, A.; Gualtieri, A.F.; Lezzerini, M.; Pacella, A.; Perchiazzi, N.; Dogan, M.; Dogan, A.U. The crystal structure of mineral fibers. In Mineral Fibers: Crystal Chemistry, Chemical-Physical Properties, Biological Interaction and Toxicity; Gualtieri, A.F., Ed.; European Mineralogical Union: London, UK, 2017; Volume 18, pp. 17–53. [Google Scholar]

	



Gualtieri, A.F.; Gandolfi, N.B.; Passaglia, E.; Pollastri, S.; Mattioli, M.; Giordani, M.; Ottaviani, M.F.; Cangiotti, M.; Bloise, A.; Barca, D.; et al. Is fibrous ferrierite a potential health hazard? Characterization and comparison with fibrous erionite. Am. Miner. 2018, 103, 1044–1055. [Google Scholar] [CrossRef]

	



Belluso, E.; Cavallo, A.; Halterman, D. Crystal habit of mineral fibres. In Mineral Fibres: Crystal Chemistry, Chemical-Physical Properties, Biological Interaction and Toxicity; Gualtieri, A.F., Ed.; European Mineralogical Union: London, UK, 2017; Volume 18, pp. 65–109. [Google Scholar]

	



Bloise, A.; Punturo, R.; Catalano, M.; Miriello, D.; Cirrincione, R. Naturally occurring asbestos (NOA) in rock and soil and relation with human activities: The monitoring example of selected sites in Calabria (southern Italy). Ital. J. Geosci. 2016, 135, 268–279. [Google Scholar] [CrossRef]

	



Bloise, A.; Belluso, E.; Critelli, T.; Catalano, M.; Apollaro, C.; Miriello, D.; Barrese, E. Amphibole asbestos and other fibrous minerals in the meta-basalt of the Gimigliano-Mount Reventino Unit (Calabria, south-Italy). Rend. Online Soc. Geol. It. 2012, 21, 847–848. [Google Scholar]

	



Petriglieri, J.R.; Laporte-Magoni, C.; Gunkel-Grillon, P.; Tribaudino, M.; Bersani, D.; Sala, O.; Salvioli-Mariani, E. Mineral fibres and environmental monitoring: A comparison of different analytical strategies in New Caledonia. Geosci. Front. 2019, in press. [Google Scholar] [CrossRef]

	



Dichicco, M.C.; Paternoster, M.; Rizzo, G.; Sinisi, R. Mineralogical asbestos assessment in the Southern Apennines (Italy): A Review. Fibers 2019, 7, 24. [Google Scholar] [CrossRef]

	



Bloise, A.; Catalano, M.; Critelli, T.; Apollaro, C.; Miriello, D. Naturally occurring asbestos: Potential for human exposure, San Severino Lucano (Basilicata, Southern Italy). Environ. Earth Sci. 2017, 76, 648. [Google Scholar] [CrossRef]

	



Bloise, A.; Ricchiuti, C.; Giorno, E.; Fuoco, I.; Zumpano, P.; Miriello, D.; Apollaro, C.; Crispini, A.; De Rosa, R.; Punturo, R. Assessment of naturally occurring asbestos in the area of Episcopia (Lucania, Southern Italy). Fibers 2019, 7, 45. [Google Scholar] [CrossRef]

	



Buck, B.J.; Goossens, D.; Metcalf, R.V.; McLaurin, B.; Ren, M.; Freudenberger, F. Naturally occurring asbestos: Potential for human exposure, Southern Nevada, USA. Soil Sci. Soc. Am. J. 2013, 77, 2192–2204. [Google Scholar] [CrossRef]

	



Punturo, R.; Bloise, A.; Critelli, T.; Catalano, M.; Fazio, E.; Apollaro, C. Environmental implications related to natural asbestos occurrences in the ophiolites of the Gimigliano-Mount Reventino Unit (Calabria, southern Italy). Int. J. Environ. Res. 2015, 9, 405–418. [Google Scholar]

	



Rivero Crespo, M.A.; Pereira Gómez, D.; Villa García, M.V.; Gallardo Amores, J.M.; Sánchez Escribano, V. Characterization of serpentines from different regions by transmission electron microscopy, X-ray diffraction, BET specific surface area and vibrational and electronic spectroscopy. Fibers 2019, 7, 47. [Google Scholar] [CrossRef]

	



Case, B.W.; Marinaccio, A. Epidemiological approaches to health effects of mineral fibres: Development of knowledge and current practice. In Mineral Fibers: Crystal Chemistry, Chemical-Physical Properties, Biological Interaction and Toxicity; Gualtier, A.F., Ed.; European Mineralogical Union: London, UK, 2017; Volume 18, pp. 376–406. [Google Scholar]







© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  fibers-07-00054


  
    		
      fibers-07-00054
    


  




  





media/file0.png





