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Oral Presentation at 12th International Conference on Harmful Algae, Copenhagen, 4-8 September 2006.



Ian R. Jenkinson and Tim Wyatt



Lengthscale: a new concept in biorheology of HAB-modified water



We all have intimate experience of exopolymeric secretions (EPSs), and other mixtures of biomaterials, like faeces or food. Such materials are neither solids nor liquids, and their study is called Rheology. Some HABs use EPSs to gel the water and engineer their environment at lengthscales (LSs) ≤1µm to ~1m, trapping bubbles, producing "jelly" colonies, etc. Marine snow (LSs ~1mm) and Adriatic aggregates (LS ~1m) are also gels. The viscosity η of such structures is many times higher than that of pure water at the shear rates concerned, but it changes with shear rate, γ. η is (usually) positively related to chlorophyll a concentration (chl), confirming its algal origin. Homeowners know that for a given head of water and concentration of the biomixture, sewage, narrow sewer pipes clog more readily than wide ones. Yet only recently have general models been validated, that incorporate LS in flows of heterogeneous materials. In sewage sludge flowing in tubes, η gets bigger with smaller tube diameter (and smaller γ). We will present the basis of Rheology, and also new insights into how to treat Rheology as a function of lengthscale [f(LS)] in heterogeneous materials. Next we will show how f(LS) can help show how bioengineering affects flow and diffusion in HABs, particularly at small scales.
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