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The purpose of this study is to search the optimal solubilization technology which could be applied to sewage sludge, and is
to find the characteristics of biological hydrogen production when the sludge treated by optimal method was used as a sole
substrate. As a result of the test, treatment technology mixed with alkali and ultrasonic treatment was very powerful tool for
treating sewage sludge with high solubilization, and its ratio and elution rate of organic material was 0.9 and 0.076 min”,
respectively. When the sludge treated by above optimal technology was used, 4.4 ml Hzg VSS of hydrogen was produced.
Finally, When the sludge ftreated by above optimal technology was used, 13.4 ml Hyg VSS of hydrogen was produced

under optimum pH.
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=43} 11, Ho9} VFAst gas chromatography (o] 3}
GO)Z Z2A39t. GCE Acme6000S AMgsigon, 1
Z7A-& Table 19 RSt}

Table 1. Analysis conditions for biogas and VFAs

Conditions
Biogas VFAs
Detector TCD FID
Column Carboxen 1000 Innowax 19091N-133
Carrier gas Ar He
Injection 1 mL 1 ¢L
Oven 35T tc: 21(?°C 100°C,. 2min Dto 290°C,
Temp. at 20C/min 2min at 8 C/min
Injector 220C 220C
Detector 220C 240C

*TCD: Thermal Conductivity Detector
FID: Flame Ionization Detector
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o 7]A], SCODx. Ax)7] T SCOD 4 (mg/L), TCOD::
A3 59 total COD 4:%] (mg/L)

Table 2. Various conditions for pretreatment tests to sewage sludge

. TSy Ak Ac H  UAK  AKU
Operation
pH  control - 2 2 - 12 12
C A C A C A
. w0
Ultrasonic condition 5 100 0 140 0 140
140
7
Temp. control (C) - - - 120 - -
Treatment Time (min) 120 (sampling time: each 30min intervals)
Concentrations of sludge 6,460-20,940

Analysis items TCOD, SCOD, MLSS, VSS, H;, VFAs
*U: ultrasonic, Ak: alkali, Ac: acid, H: heating,
UAk: ultrasonic+alkali, AKU: alkali+ultrasonic treatment

**C: cycle, A: amplitude
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Figure 1. Effect of various solubilization technologies on
solubilization of sewage sludge.
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Figure 2. Effect of mixed treatment with alkali and ultrasonic on
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solubilization and VSS reduction of sewage sludge.
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Figure 3. Elution rate under various solubilization technologies
applied to sewage sludge.
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Figure 4. Biological hydrogen production with sewage sludge treated
by various solubilization technologies.
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Figure 5. Characteristics of VFAs production with various
solubilization technologies for biological hydrogen production.
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