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Abstract : This study is focused on the antimicrobial activity of cyanobacteria
Microcystis aeruginosa by the reduction and oxidation reaction of copper and zinc
alloy metal fiber filter. Cu/Zn ion 1is easily makes radicals with molecular
hydroperoxide. Especially, hydroperoxide radical shows strong toxicity to the
strains. Plasma membrane causes conformational change when hydroperoxide
radical binds to plasma membrane. Elution of copper ion from copper and zinc
alloy metal fiber is detected in the cyanobacteria solution as 0.5 ppm, and that of
zinc ion is O ppm respectively. Zinc ion is figured to form a hydroxide in the
cyanobacteria solution and precipitated to form a sludge. The concentration of
chlorophyll-a in the cyanobacteria solution was proved to be the index of
antimicrobial level of Microcystis aeruginosa.

Keywords : Microcystis aeruginosa, Cyanobacteria, Cu-Zn alloy metal fiber,
Antimicrobial.
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Cw/Zn = Cu*'/Zn* +2¢ ~(1-1)
2H,0+2 = 20H +H, (1-2)
Cu/Zn+H0 = Cu*'/Zn*+20H +Hs ---(1-3)
Cu”/Zn*" + RCOOH — Cu'/Zn" + RO" + OH
(1-4)

Table 1. Standard Electrode Potentials at

25°C[5]
Reaction Potential E° (Volts)
Cue = Cu® + 2 - 0.345

Ine = Zn> + 2e + 0.760
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Fig. 1. SEM images of Cu-Zn alloy metal
fiber.
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Fig. 2. Schematic diagram of an apparatus
for the continuous flow experiment.
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Fig. 3. Growth rate of Microcystis aeruginosa
at various cultural temperature.
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Fig. 4. Growth rate of Microcystis aeruginosa
at various pH of cultural solution.
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Fig. 5. Death rate of Microcystis aeruginosa
according to the wvarious amount of
Cu-Zn alloy metal fiber measured by
the concentration of chlorophyll-a.
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Fig. 6. pH charge of the solution according
to the various amount of Cu-Zn alloy
metal fiber.
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Fig. 7. Concentration charge of Microcystis
aeruginosa according to the various
amount of Cu-Zn alloy metal fiber.
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Fig. 8. Suspend solid variation according to
the wvarious amount of Cu-Zn alloy

metal fiber.
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Table 2. Composition of Sediment of Solution
Treated with Cu-Zn Alloy Metal
Fiber Analyzed by EDX

Felotd GAkel Ashgel v

fus

Element Weight (%) Atomic (%)
C 14.96 27.58
O 38.20 52.88
Si 0.72 0.57
P 7.80 5.58
Ca 1.31 0.72
Cu 13.24 461
7n 23.78 8.06
Total 100.00 100.00
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Fig. 9. Chlorophyll-a concentration charge of
the solution at various amount of

Cu-Zn alloy metal fiber.
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Fig. 10. Concentration of Cu
the treatment.
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Fig. 11. Concentration of Zn eluted through
the treatment.
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Fig. 12. Chlorophyll-a concentration charge of
the solution at various flow rate.

AL HFE F3te] FE-ord FEAF ZE
g 12A3 A= BHAZIE Microcystis
aeruginosa’t 712l 90% AlEst= AS #HES

A~
T A

—&— 0.05ml/s
—— 0.10 ml/s
—o— 0.20 mL/s

Cu concentration (ppm)
I
I

0 5 10 15 20 25 30

Time (hour)
Fig. 13. Cu Concentration charge of the
solution at various flow rate.
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Fig. 14. Zn Concentration charge of the
solution at various flow rate.
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