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It has been known for a long time 
that bacteria can alter the properties of 
the clay minerals.

In an ongoing study we have ana-
lyzed the influence of Pseudomonas 
fluorescens strain CHA0 on the 
chemical, mineralogical and me-
chanical properties of the clay mineral 
vermiculite affected by microbial ac-
tivity. These interactions include the 
changes in chemical (e. g. minor and 
trace element content), mineralogical 
(X-ray diffraction pattern, water con-
tent, grain size distribution, intrac-
ristalline swelling, cation exchange 
capacity, layer charge, exchangeable 
cations, specific surface) and me-
chanical parameters (soil mechanical 
behavior, e g. swelling, rheology, 
compressibility, plasticity and shear 
strength) of the clay mineral vermicu-
lite. Mechanisms of the interactions 

will be determined by using genetic 
derivatives of strain CHA0, deriva-
tives modified in the production of 
metabolites.

So far, determination of the major, 
minor and trace element content, wa-
ter content, grain size, X-Ray diffrac-
tion pattern, intracristalline swelling 
with glycerine, layer charge, CEC, 
exchangeable cations, BET surface 
and rheology provided the necessary 
information about the differences 
between pure vermiculite, vermiculite 
suspensions containing the nutrient 
medium and vermiculite suspensions 
containing the nutrient medium and 
the bacterium Pseudomonas fluores-
cens strain CHA0.

We found that the aerobic bac-
terium Pseudomonas fluorescens 
strain CHA0 causes changes in trace 
element composition, grain size, ag-

glomeration of vermiculite grains as 
evidenced by smaller BET surfaces, 
beginning dissolution as shown by 
SEM and ESEM studies and enhanced 
viscosity of the bacteria containing 
slurries. Vermiculite in contact with 
bacteria contained significantly less 
Zn and V, but the same amount of e. 
g. Fe and Cu, compared to vermiculite 
from bacteria free slurries after two 
weeks of experiment run time. The 
bacteria therefore seem to take up the 
trace elements Zn and V.

Layer charge, intracristalline 
swelling and CEC were not affected 
by the microbial activity, nor did the 
bacteria count for the exchange of 
potassium against sodium in the ver-
miculite. The microbes inhibited the 
last process during the first stage of 
the experiments, however increasing 
run time favors this exchange as well.
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