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ABSTRACT

Biofilms are aggregate of microorganisms in which cells that are frequently
embedded within a self-produced matrix of extracellular polymeric substance (EPS)
adhere to each other and/or to a surface (IUPAC). A number of factors could affect
biofilms, such as light intensity, nutrients, hydrodynamics, temperature, and sediment
properties etc. (Gerbersdorf et al., 2014; Stoodley et al., 1999; Fanga et al., 2002; Tian et
al., 2009; Wolfstein et al., 2002; Zhao, 2012). This paper aims to carry out an extensive
detailed investigation on the biofilms with different grain size sediments in order to
analyze physical and chemical properties of biofilms and to provide a comprehensive
overview on the role of sediment grain sizes to biofilms formation, growth and

biostabilization.

This study cultivated biofilms in the same environment (constant discharge, stable
light resource, room temperature, and natural water medium etc.) but with different
sediments: artificial sediments (glass beads) with grain size 0.1 — 0.45 mm, natural
sediments from the Neckar River with grain size 0.1 — 0.2 mm, < 0.63 mm and < 0.25
mm. As an indicator of the abundance of photosynthetic organisms in the biofilms,
protein, carbohydrate and chlorophyll a pigments are measured by spectrophotometry
(Frolund et al., 1996; Raunkiaer et al., 1994; Dubois et al., 1956; BMEPC, 1988; Nusch,
1980 and Wasmund 1984). The vertical adhesiveness of biofilms surface was measured
by an economically viable, easily constructed, easy-to-use tool which is called MagPI
technique; horizontal bed shear stress of biofilms surface was measured by the SETEG

technique.

The laboratory results indicated that biofilms form and grow easier and more stable
on natural sediments than on artificial sediments. Moreover, it proved that biofilms
growth and biostabilization are influenced by the grain sizes. The natural sediments with
grain size smaller than 0.63 mm represented the highest overall values and increasing
trends of all measurements. The smaller sediments grain sizes are, the slower biofilms

grow.
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