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Sludge Solubilization by Thermophilic Enzyme
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A thermophilic bacteria named SPT2—1 which actively produces a sludge solubilizing enzyme
was isolated from our laboscale thermophilic reactor. It secreted the enzyme by using a
supernatant of heated sludge taken from sewage treatment plant.

In the new process named S—TE which consists of enzyme producing reactor

where a

thermophilic bacter secretes special enzyme, and a sludge solubilizing reactor. About 40 % of
VSS was solubilized even in a short period such as 2 days. Zero discharge process applied S—

TE process to a conventional activated sludge process was proporsed.
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Table1l Biological waste water treatment process minimizing sludge yield

Gopventional atvated. | Total oxdasin | Fixd b | pngerchi digsion
BOD volumetric loading (kg-BOD/ m'/d) 0.3~0.8 0.09~0.2 5 10
Sludge yield coefficient (kg-SS/kg-BOD) 0.4~0.6 0.3 ~0.4 0.25~0.3 0.05
} l
- Amino acid
R—CO—NH—FR ) NH
Enzyme R< ’
[Protease] COOH
- Griserol + Fatty acid —  CO2 + H:O + NHs + Ash + Energy
R — COOCH> T HOCH: R — COOH
- | ’
R’ Enzyme R
> [Lipase]
Carbohydrate - Monosaccharide
Cu(H:0), f Ca(H20
Enzyme
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Solubilization Gasification
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Fig. 1 Biological digestion of organic sludge
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Hyperthermophilic [Anaerobic, Acidophilic]

Strictly thermophilic
[No growth at the temperature under 37 °C ]

Facultative thermophilic
[Alive at the temperature under 37 °C]

[>90°C]
Thermophilic Extreme thermophilic
[>55°C] [75 ~ 90°C]
Bacteria Normal Moderate thermophilic
[30 ~ 55°C] [55 ~ 75°C]
Psychrophilic
[<30°C]

% 2 TR D54
Fig. 2 Classified figure of thermophilic bacteria
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Table2 In-vitro enzyme prodused by Bacillus sp

Strain In-vitro enzyme

B.subtilis Amylase, Protease, Unclease, Lysozyme, Hemicellulase
B.cereus Penicillinase, Protease

B.pumilus Protease, Amylase

B.megaterium Protease

B.licheniformis Protease, Amylase
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Table3 Characteristic of thermophilic bacteria forming typical colonies on agar plates

Appearances Enzyme Sludge solubilizing | Number of colony
Color Size Protease activity | Amylase activity | 8bility forming units
White (light) Large +++ + ++ 2
White (light) +++ + ++ 2
White Large + ++ 2
White Small + 1
White Large + 1
White Large 9
White (light) 9
White (bluish) Small 5
Very light Small 9

+++ : Large activity, ++ : Moderate activity, + : Small activity, No symbol : No activity
Temperature : 70 C, Cultivating period : 24 hours.
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Table4 Morphology and physiology of SPT2-1
Morphology Physiology
Shape Rod-shaped | Utilization of inorganic nitrogen +
Movement + Oxidase +
Spore + Catalase +
Gram stain + Behavior for oxygen Aerobic or facultative anaerobic
Growth temperature 55~ 75T
Growth pH 5.5~8.5

Thermophilic
bacteria

Methophilic
bacteria

1 1 1
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Radius  [mm]

. Colony forming
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Fig. 3 Solubilization of sludge agar plate by thermophilic bacteria
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Fig. 4 Schematic drawing of S—TE process
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Photo.2 Sludge treatment by S—TE process
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Fig. 8 Zero discharge system with S—TE process
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