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Increase of the Treatment Efficiency of a Pharmaceutical Wastewater
and a Paperboard Wastewater by the Addition of Bacteria
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Some bacterial strains isolated from activated sludges and media and type cultures were cultivated in a pharmaceutical
wastewater and a paperboard wastewater and added during batch treatment of those wastewaters in order for these
strains to increase the treatment efficiency. A Bacillus sp.(PC-3) isolated from the charcoal media of the pharmaceutical
wastewater plant grew remarkably over other strains in that wastewater and the viable cell count after 24hr cultivation
was 1.1 x10%mL. Bacillus subtilis KCTC 1028, a type strain, grew best in the paperboard wastewater and the viable
cell count after 24hr cultivaton was 1.1x107/mL. Additon of PC-3 in a batch treatment of the pharmaceutical
wastewater increased COD removal by 18% after 8 day. And addition of Bacillus subtilis KCTC 1028 in a batch
treatment of the paperboard wastewater increased COD removal by 14% only after 24hr. Bacillus subtilis KCTC 1028
was thougt to be able to be produced economically using alcohol distillery wastewaters from starch material.
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Table 1. Medium for the cultivation of bacteria used for batch treatment.

Component Concentration
Glucose 20 g/L
Yeast extract 4 g/l
(NH4)2SO4 2 g/L
Na,HPO, 7 g/L
KH,PO, 1 gL
MgSO4 + TH20 0.1 g/L
FeSOs - THO 10 mg/L
CaCl; » TH,0O 20 mg/L
ZnS04 - TH0 200 mg/L
MnCl - 4H;0 60 mg/L
H;BO, 600 mg/L
CoCl, + 6H;0 400 mg/L
NiCl, - 6H,0 40 mg/L
CuSO; + 4H,0 20 mg/L
NaMoO, + 2H,0 60 mg/L
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Figure 1. Cultivation of isolated strains in a pharmaceutical wastewater
(temperature: 37, agitation speed: 160 rpm, PC-1 & PC-2: Bacillus sp.
isolated from activated sludge, PC-3: Bacillus sp. from charcoal media, and
PC-4: gram-negative strain from charcoal media).
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Figure 2. Comparison of initial COD and COD after 24hr in the
cultivation of PC-3 in a pharmaceutical wastewater.
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Figore 3. Cultivation of isolated strains and type cultures in a
pape.rboard wastewater (temperature: 37C, agitation speed: 160 rpm,
PP-1: Bacillus sp. isolated from activated sludge, PP-2: gram-negative
strain from activated sludge, PP-3: Bacillus sp. from polyurethane
media, BS-1028: Bacillus subtilis KCTC 1028, and BC-1662: Bacillus
circulans KCTC 1662).
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Figure 4. Batch treatment of a pharmaceutical wastewater by adding
PC-3 (Cell paste of PC-3 was added by 0.5 g per day.)
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Figure 5. Batch treatment of a paperboard wastewater by adding
Bacillus Subrilis KCTC 1028 (BS-1028) (Cell paste of 0.5 g was added
one time in the beginning).
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Figare 6. Cultivation of PC-3 in three wastewater media (The
dilution rates of a beet molasses solution and a Korean paper
digestion wastewater were 20 and 7.5, respectively).
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Figure 7. Cultivation of BS-1028 in three wastewater media.
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