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The aim of the present study was to investigate how the hardness of groundwater affects in the alcohol fermentation. Ozone
plays an important role to enhance the water quality, resulting in 85% reduction of hardness, and 30% increase in total
glucose produced due to increased conductivity and biodegradability of water. After all, experiments using ozone are
presented for the improvement of alcohol productivity. Although initially increased slightly alcohol production, higher than
expected ethanol production was observed, with ozone treatment resulting in 20% higher production.
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Figure 1. Schematic diagram of experimental apparatus.
(1) Ozone generator, (2) Mixing tank, (3) Ozone contactor,
(4) Fermentor, (5) Controller, (6) pH control tank, (7) Agitator
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Table 1. Result of water analysis
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Figure 2. Variation of microorganism growth rate depending on
water-hardness in the Lineweaver-Burk plot.
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Figure 3. Variation of oxygen concentration, pH, conductivity and
hardness depending upon input time of ozone.
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Figure 5. Comparison of production of total glucose and pH depending
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gfhr, (V) input amount of ozone O g/hr).
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Figure 6. Experimental results to compare alcohol production, total acid
between ozone treatment and non-ozone treatment in fermentation.
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