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       Dissolution experiments of Al-hydroxide (boehmite) in 
both abiotic and biotic systems were carried out to evaluate 
the effects of bacteria on the dissolution processes. Similar 
dissolution experiments using organic systems containing 
protein (egg albumin) were also carried to confirm the factors 
affecting the dissolution of boehmite in the biotic system. 
The dissolution experiments were performed using batch 
reactors containing 0.1 g of boehmite purchased from Nakalai 
Tesque Inc. and 100 ml of 1.0 mM NaCl solution at 25oC for 
up to 30 days. The abiotic systems contain no bacteria with 
various solution pH adjusted by HCl or NaOH. The biotic 
systems contain 105, 106, 107, 108, and 109 cells/ml of 
Pseudomonas fluorescens with no nutrients. Results of the 
experiments indicated that concentrations of Al ions in the 
abiotic systems remain almost constant for saturation with 
respect to gibbsite, suggesting the Al concentrations were 
controlled by solubility of gibbsite (log K=8.77). On the other 
hand, Al concentrations of the biotic systems were increased 
successively with increasing bacterial amounts from 105 to 
109 cells/ml. The saturation indices (log(IAP/K)) were also 
increased up to 2.1 with increasing bacterial amounts. For 
organic system containing protein, it was found that protein 
increased greatly Al concentrations and also saturation states 
similarly to the biotic systems. Chemical analyses of organic 
molecules in solutions of biotic systems revealed that 
significant amounts of protein was released from the bacterial 
cells with small amounts of polysaccharide. Thus, the higher 
saturation states of the biotic systems may be caused by 
interaction of bacterial protein with Al ions released from 
boehmite. It is well known that protein molecules have strong 
chelate effect on complexation with various metal ions 
including Al. 
 


