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The European Water Framework Directive demands of the EU member states that surface water (including lakes) 
should be restored to a “good ecological quality” in 2015. For lakes in Denmark, Holland, and Northern Germany 
this means that lake water TP should not exceed 12-25 µg P L-1, a target which is very difficult to reach in 
watersheds with intensive agriculture and for lakes that have previously received high P-loading from point 
sources.   To reach the target it will often be necessary to combat both external and internal P-loading and in that 
context the use of Aluminum (Al) to immobilize P in the sediment has gained increased interest in Europe. 
Meanwhile, there is much skepticism against Al in several European countries, including Denmark. 
   
Since 2001 we have conducted 6 applications of Al to Danish lakes and in our research group we have supervised 3 
of the projects and followed the lakes closely. We have also conducted different laboratory experiments to test 
adsorption of phosphate on Al(OH)3 during ageing of the Al-floc, competitive interactions by humic acids, silicate, 
etc., mobility of a freshly formed Al-floc, re-dissolution of the Al-floc at increasing pH, and toxicity of dissolved 
Al (aluminate) at pH >8.5.   Results from the last two lines of experiments and from a buffered (Al-chloride/Na-
aluminate) Al-treatment of a soft-water lake will be discussed. We conclude that aluminum should probably not be 
used when lake water alkalinity is below 0.5 meqv L-1. Also for lakes prone to sediment resuspension Al-treatment 
needs careful considerations: Is it possible to keep pH below 8 in month (or years) after the application?  
Besides from uncovering these problems our research show that aluminum works very well in binding excess P in 
the sediment. 
 
For additional details about Dr. Jensen’s visit, please contact K. Ramesh Reddy at Krr@ufl.edu  
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