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Summary

l. Title

"The study on the development of non—-degradable wastewater treatment process
utilizing specialized microorganism immobilization technology"

Il. Objectives and Necessities of the study

The complete degradation of non—degradable dye industry wastewater was
required to prevent contamination of water environment. However it was difficult to
treat the dye industry wastewater because of non—-biodegradable components in
the wastewater. Also biofilm reactor takes long time to treat dye wastewater due to
natural microorganism's delayed acclimation.

Thus, this study examined all of the possibilities by utilizing capable
microorganisms through the immobilization into targeting media from the first.

[ll. Contents and Scopes of the study

1) Contents
o Review of current status of non—degradable wastewater treatment

0 Secure and isolation of microorganism culture
o Development of treatment process through application test
o Development of treatment process through field test

2) Scopes
o Cultivation and isolation of microorganism capable of cotaminants degradation

in the wastewater
o Development of treatment process through application test

o Application of biofilm process with immobilization in the nation



IV. The results of the study

1. Secure and isolation of microorganism culture

Dye industrial wastewater from S corporation was used to screen microorganism
cultures which show the degradation capability. To confirm the degradation
capablility of the selected cultures, batch reactors containing dye wastewater in the
tube were tested by seeding of the selected cultures. The distinguished 6 of those
tested cultures were isolated according to degradable capability.
2. Analysis of dye industrial wastewater and capability measure of degradability of
selected culture

Batch reactors composed of 250ml flasks with 150ml dye industry wastewater
were injected with 3ml nutrient broth and were shaked for 1day in the incubator.
CODcr was measured to identify the degradability and average degradation rate
showed 30%.
3. Immobilization of isolated cultures in the media

IPM(Immobilized Packing Media) was manufactured by the following process:

o Cellulose triacetate and methylene chloride was mixed with isolated and
cultured sludge.

o Toluene was included to solidify and resulted slurry was poured into molding
frame to make media

o After enough drying in the shade, cut it into adequate sizes
4. Test of treatment process and effectiveness

0 Process

o ) [ Aot [P&] carrier packing
Wiastew —> [ —’.':I'-””‘-' _> ‘_> clarifier

aler regcor er for TezLclon
J (% \A

suspended prowth _> e
clarifier

TeELclor

<Process flow chart>

_1.|i_



o Test of treatment effectiveness
<Table> Comparison of treatment efficiency for suspended growth and IPM

carrier reators

item BODs CODc¢; T-N SS Color
reactor (kg/m®/day)|(kg/m®/day)|(kg/m3/day)|(kg/m®/day)| (unit/m3/day)

Suspended

growth 0.48 0.79 0.004 0.034 0.03
capability
IPM carrier

. 1.54 1.75 0.017 0.127 0.098
capability

ratio 3.2 2.2 4.25 3.7 3.3

<Table> shows the range of treatment effectiveness as 2.2~4.25 times higher
in IPM carrier reactor. Accordingly, IPM carrier reactor shows better capability of
degradation than suspended reactor even though the treatment effectiveness can

be differentiated as parameters are modified.

V. After study and the conjugation plan of project results
o Secure of culture capable for degradation of dye industry wastewater

o The new process development for dye industry wastewater treatment.
o The immobilization technology application in the nation.

o The new environmental technology development for dye industry wastewater.
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