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Figure 3. FESEM photomicrograph of Terra Rossa (submicron-sized fraction) after removal of iron oxides. A significant 
part of submicron-sized fraction appear in nanosized range. 
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Mineral particles play a major role in biogeochemical processes in nature, particularly in binding, 

transport and deposition of different organic and inorganic compounds. Among them, the colloidal mineral 
phases, particles in the submicron- and the nanosized range represent the most reactive mineral surfaces in the 
environment (HOCHELLA et al., 2008; TANG et al., 2009; PLATHE et al., 2013). Through complex 
physico-chemical processes associated with their surfaces, these solids affect bioavailability, toxicity and the 
fate of the associated inorganic and organic compounds. Their unique surface reactivity is a consequence of 
their size-related structural and surface physico-chemical properties.  

In marine sediments, the colloidal mineral fraction mostly consists of clay minerals, metal oxides and 
oxyhydroxides, sulphides, and, sporadically, carbonates (PERRET et al., 1994). Carbonate minerals are rarely 
found in the nanosized range and mostly occur as lithogenic and biogenic fragments in coarser fractions 
(BUFFLE et al., 1998). The results obtained in this study show the mineral composition, occurrence, 
distribution and the surface physico-chemical properties; specific surface area (SSA) and cation exchange 
capacity (CEC) of different size fractions collected in various sedimentological environments in the Adriatic 
Sea. The influence of organic and inorganic surface coatings on the reactivity of mineral surfaces was 
investigated. A detailed mineralogical investigation revealed significant changes in the composition of mineral 
particles in the clay fraction. The obtained results revealed presence of nanosized particles mainly in the form 
of microaggregates in strong associations with organic matter, difficult to disrupt even despite of chemical 
treatments. The authigenic precipitation seems to be the main mechanism leading to a more significant share 
of carbonates in the colloidal size range. In sediments where weathering of carbonates is the main source of 
their origin, their occurrence was limited to coarser size fractions and clay minerals were the dominant 
mineral phase in the colloidal size range. These changes in the mineralogical composition were reflected in 
the surface physico-chemical parameters. As a result, size fractions with predominance of submicron-sized 
clay minerals showed a significant increase in SSA and CEC with particle size lowering.  
 
Acknowledgment 
This work has been fully supported by Croatian Science Foundation under the project 2504 (NanoMin). 
 
References: 
BUFFLE, J., WILKINSON, K.J., STOLL, S., FILELLA, M. & ZHANG, J. (1998): A generalized description of aquatic 
colloidal interactions: the three-colloidal component approach.- Environmental Science & Technology, 32, 2887-2899. 
HOCHELLA, M.F., LOWER, S.K., MAURICE, P.A., PENN, R.L., SAHAI, N., SPARKS, D.L. & TWINING, B.S. 
(2008): Nanominerals, mineral nanoparticles, and Earth systems.- Science, 319, 1631-1634.  
PERRET, D., NEWMAN, M.E., NÈGRE, J.-C., CHEN, Y. & BUFFLE, J. (1994): Submicron particles in the Rhine 
River - I. physico-chemical characterization.- Water Research, 28, 91-106. 
PLATHE, K.L., VON DER KAMMER, F., HASSELLÖV, M., MOORE, J.N., MURAYAMA, M., HOFMANN, T. & 
HOCHELLA, M.F.Jr. (2013): The role of nanominerals and mineral nanoparticles in the transport of toxic trace metals: 
Field-flow fractionation and analytical TEM analyses after nanoparticle isolation and density separation.- Geochimica et 
Cosmochimica Acta, 102, 213-225. 
TANG, Z., WU, L., LUO, Y. & CHRISTIE, P. (2009): Size fractionation and characterization of nanocolloidal particles 
in soils.- Environmental Geochemistry & Health, 31, 1-10. 
 
 
 
 
  

Abstracts Book • NanoMin Workshop 


