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Fig. 1. Effect of growth temperature on the chlori-
nation of Enterobacter cloacae by 1 mg/i of
sodium hypochlorite solution at pH 7.2 and
23°C
15°C (—m—); 25°C (—0—); 35°C (- *-).
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Fig. 2. Effect of nutrient concentrations of RA broth
medium on the chlorination of Enterobacter
cloacae by 1 mg/l of sodium hypochlorite
solution at pH 7.2 and 23°C
undiluted (~m—): 1/100 diluted (—
diluted (—*—).
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Fig. 4. Disinfection of particle-attached and suspended
bactera in raw water by 1 mg/l of sodiumn
hypochlorite solution at pH 7.4 and 25°C.
unmodified raw water (—B—). suspended
bacteria by ultrasonication (—L—); particle-
attached bacteria by filtration (—*—).
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Fig. 5. Temporal change of heterotrophic plate count
bacterial densities of biofilms, influent and
effluent of the biofilm formation reactor.
biofilm bacteria on slide glasses (.1): biofilm
bacteria on galvanized-iron coupons (#):
suspended  bacteria in influent (—8—);
suspended bacteria in effluent (—a—).
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ABSTRACT: Resistance of Biofilm Bacteria to Chlorination

Cho, Jae-Chang, Seong Joo Park and Sang-Jong Kim* (Department of
Microbiology. College of Natural Sciences, Seoul National University, Seoul
151-742, Korea)

The Enterobacter cloacae biofilms developed on slide glasses and galvanized-iron coupons
were applied to test the attached bacterial resistance to chlorination. The chlorine resistances
of biofilm bacteria grown on the slide glasses and galvanized-iron coupons were 14 and
480 times that of the suspended bacteria, respectively. The chlorine resistance of particle-
attached bacterial populations was 48 times that of suspended bacterial populations. The
biofilm bacterial densities developed on the slide glasses and galvanized-iron coupons which
were immersed in the flowing tap water for 75 days were 4.75X10* and 1.12X10° cfu/cm?
It is concluded that main mechanisms of enteric or HPC bacterial resistance to chlorination
in tap waters are bacterial attachment or.adsorption to particles or bacterial aggregations
and formation of biofilms on the inner wall of distribution systems by escaped bacteria
from chlorination in water treatment processes, which results in bacterial regrowth in water
distribution systems.



