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Biofouling in industrid water sysems is commonly controlled by the use of biocides, which are,
generdly, chemicd subgances that kill the microorganisms responsble for biofilm growth or at
leest reduce their activity[1]. The use of biocides demands the previous knowledge of the factors
that could affect its efficiency such as the optima vaues of pH and temperature of the system, the
auitable biocide dosing programme and its agpplication frequency, the environmentd risks that the
resdua biocide can give rise to when the wade water is discharged. Because legidation is
becoming ever more redrictive, this last factor has acquired such importance tha it became a
decisve factor in the choice of a certain biocide or combination of biocides. There are essentidly
two ways of minimisng the environmental impact of biocides i) the use of the so cdled
“environmentd friendly” biocides, that easily bresk down to harmless products after its gpplication
and ii) the implementation of a treatment scheme in a way to reduce the amount of biocide
necessary to control the biologicdl activity.

Two biocides (gluataraldehyde and carbamate) were tested with P. fluorescens suspended cultures
in order to know the mechanism of each biocide action and to compare both performances. Hence,
in order to determine the optimum conditions to properly apply these two chemicds, assays were
carried out at severd pH, applying different concentrations of each biocide, respectively 100, 200
and 300 g/L of carbamate and 50 and 100 g/L of glutaraldehyde and exposing the bacterid cultures
to the biocides at different contact times. The effect of each biocide a the bacterid surface charge
was determined by zeta potentid measurements. The effect on the bacterid suspenson was
evauated in terms of oxygen uptake rates, as a measure of bacteria activity. These respirometric
assays were fulfilled in a biologicd oxygen monitor (BOM) and the procedure used was described
elsawherg2].

The results clearly indicate that, contrary to the glutaraldehyde, the carbamate shifts the surface
electricd charge of the P. fluorescens from negative to neutrd or postive vaues, depending on the
pH vaue and the biocide concentration. Thus, this biocide may promote cell aggregation when
electrogatic repulson between cels becomes low or nontexigent. The changes in the surface
properties and in the compostion of the medium, caused by the carbamate, may lead to a reduction
in aproduction of extra-cdlular polymers, thereby reducing biofilm formation.

The results dso show that carbamate causes a small decrease on the P. fluorescens activity, its
action being more dgnificant for higher concentrations and longer contact times. Oppogtely,
gluatarddehyde has a faster and stronger killing effect, because the bacterid activity decreases
down to vaue close to zero, independently of the pH and the biocide concentration agpplied. The
results stress that gluataraldehyde is more effective as a biocide than carbamate. However, it can
dso have a negative effect on the operation of the tretment systems when wadtewater is
discharged, enhancing the environmenta risks. On the contrary, carbamate is consdered amost an
“environmenta friendly” biocide, snce its decomposition occurs rather quickly and does not affect
the biologica processes in treatment systems.
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