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Abstract

It have been investigated how algal and bacterial symbiotic reaction influences on removal
of organic carbon in river ecosystem. And artificial experimentation apparatus was made for
algae’ and bacteia’ culture as lab scale. Investigating and researching minutely the change of
concentration of organic carbon substrate and the change of population density of algae’ and
of bacteria’ with this artificial experimentation apparatus, the next results could be obtained.

1. Successful decrease of DOC(dissolved organic carbon) could not be expected unless algal
and Dbacterial biomass floc was not formed effectively and unless biosorption was not
proceeded effectively in the very culture system in which artificial synthetic wastewater was
supplied continuously at constant rate.

2. In conditions of culture liquid of 1335 glucose mg/L(type 1) and of 267 glucose
mg/L(type 2), the algal dominant species was always Chlorella vulgaris in both types in
which artificial synthetic wastewater were supplied continuously at constant rate and algae
population density was around maximum 107 cells/mL.

3. It was around 108 ~ 107 cells/mL that the population density of heterotrophic bacterium.
In culture medium systems type 1 and type 2 in which artificial wastewater were supplied
continuously at constant rate, the same density appeared initially when using the population
density of Escherichia coli w 3110 as indirect indicator. And this density decreased rapidly
till the culturing date 35 days were passed away, while this density increased with gentle
slope after same date and then the trend of change at type 2 was more severe than one at
type 1.

4. When seeing such a change of population density of Escherichia coi w 3110, the growth
of heterotrophic bacterium appeared as survival instinct pattern of broader requirement of
nutrient at condition of low concentration of organic carbon substrate than condition of high
concentration of samr substrate.
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Fig. 1. Symbiotic cycle between algae and
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Fig. 2. Diagram of water purification concept by algae and aquatic plant in river ecosystem
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Fig. 3. Erlenmeyer flask for experiment
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Table 1. Composition of synthetic wastewater

used in study
Component Concentration (mg/L) Remarks

CeHi2Os 133% Type 1 Experimentation
267 Type 2 Experimentation

(NH:COs 102.9(30 mg NHz-N/L)

NaHPO4 41.409 mg POs~P/L)

MgSOy « THO 250

CaClz - 2H0 1547

Fex(S04)s 4.06

NaHCOs 167. 97

NaEDTA 488

MnSOs + 5H0 141x10°

ZnSQ4 + THO 02

CuS0;s « SHAO 0.08

HiBOs 3.13x10°

(NH)eMorO4 - 4H0 0.13

CoClz - 6H:0 0.4
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Table 2. Condition of culture

Items Operational Condition
Experimetal Micobial Communities
- Bacterium Seeding with Eschenchia coli w3110

- Bacterjum and Algae Seeding with Escherichia coli w3110

And Chloreila vulgaris

Culture Volume 200mL
Temperature 25T
Tlumination 300 LUX

Table 3. Condition of experimental runs

Seeding M/Os Glucose Concentration(meg/L)  Tvpe
Escherichia coliform W3110 133 1
Escherichia Coliform W3110 21 2
Escherichia Coliform W3110 133% 1

and Chiorella vurgaris
Escherichia Coliform W3110 267 2
and Chlorella vurgari

Table 4. Analysis method for the density of
E coli w 3110 and C. wvulgars
population
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Fig. 4. Changes of the density of E. coli
population on the culture using agar
plate
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Fig. 5. Changes of the density of C. vulgaris
population in two membered culture
of C. vulgaris and E. coli
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Fig. 6. Changes in concentration of the
dissolved total organic
carbon{mg/L.), abbreviated DOC,
in the culture of C. vulgaris and
E. coli in synthetic waste water
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