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Abstract

Biofilm is an aggregate of bacteria which has the ability to purify water. We conducted
experiments to find a method to mass produce biofilm by changing the environment of the
bacteria.
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2. Method

Biofilm

First, we got water from the river near our school and put
them in the tanks. Six liters of water were in each tank.
Second, we floated slide glasses in the water by using
Styrofoam. Third, we left it for a week. Fourth, we took the
glasses out of the tanks. Then, we measured how much mass
had changed between before and after the experiment. We

slide glass defined this change as the mass of the biofilm.

3. Result and discussion
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non-sterilized tap water, we found little difference in biofilm mass. This implies tap water is
originally disinfected and our sterilized treatment hardly effected it. When we compared
sterilized river water with non-sterilized river water, we found a significant difference in
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biofilm mass. This shows the number of bacteria in the water has great influence on the
biofilm mass. From the above, we concluded bacteria in the water mainly makes biofilm.

Experiment2-1

We put two tanks by the window and covered
one of them with a cardboard case. Graph 2
shows standard deviation. We found the place
in the sun has more influence on increasing the
amount of biofilm than in the shade.

We thought of two reasons. First,
photosynthetic bacteria reacted to the sunlight.
Second, the water temperature rose because of
the sunlight, so bacteria tended to proliferate in
the environment.

Experiment2-2

In a darkroom, we put two tanks which
were illuminated by fluorescent light and
covered one of them with blackout curtains.
We tried not to change the water temperature.
The water temperature in sun was 16°C, and in
shade it was 16.5°C. Graph 3 shows that
existence of light did not have an influence on
the formation of biofilm.

Experiment2-3

We used a yogurt maker to maintain the
temperature (Graph 4). The best condition
of water temperature for biofilm production
was 20~40°C.
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Experiment3-1

We changed the type of sugar. Because Rilationship betwein Kinds of Suse an
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monosaccharide, sucrose is a disaccharide
and starch is a polysaccharide. The result of
our experiment is illustrated in Graph 5. It
shows that the amount of biofilm is greatly
influenced by sugar.
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When we used the water which contained sucrose, we were able to get the most amount
of biofilm.  We expected that a monosaccharide has the optimum influenced on the amount
of biofilm because bacteria can use it easily. However, the result was different from our
expectation.

Experiment3-2
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We used water whose concentration of was Concentration of Sucrose and

0%, 0.1%, 0.3%, 1.0%, 3.0% and 10% Amount of Biofilm

sucrose.  The result of the experiment . 0.30 094 025 027
illustrated in Graph5? We were able to get % 0.25 0.22

the most amount of biofilm when we used the g 0.20 014
water with a sucrose concentration of 1.0%. S 0-15 0.09

We concluded when we used the water with a § 8'32 I
sucrose concentration of 3.0% and 10%, g 0.00 I

bacteria have difficulty reproducing in high 0.0% 0.1% 0.3% 1.0% 3.0% 10.0%
osmotic pressure. On the other hand, when Concentration of Sucrose
we used water with a low sugar concentration, Graph 6

such as 0.1% and 0.3%, it did not have an effect on the amount of biofilm.

Experiment4
We researched what substances are
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through the experiment with a water analysis Kit.

When we used tap water, which had
few bacteria, concentrations of NH4*and
NOs - did not change, however, the
concentration of PO4° had decreased a
lot. (Graph 7) This shows that PO4°® -
decreased if we put it in water in the sun
regardless of the existence of biofilm.
On the other hand, NHs * and NOs -
decreased when we used river
water.(Graph 8) This shows that biofilm
affects NH4"and NOs ™.
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From the above, we concluded that biofilm have an ability to clean up NHs"and NOs~in

water.

4 . Conclusion

The optimum condition for producing biofilm is using river water, in the sun, at about

40°C, and using water with a sucrose concentration of 1.0%.

has ability to clean up water.
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