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A study for Solubilization and Bioavailability of Sewage Sludge
Using the Complex Pre-treatment
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ABSTRACT

In this study, anaerobic biological decomposition were attempted after solubilization treatment of
sewage sludge with the complex pre—treatment (acid/base treatment with ultrasonic radiation).
Solubilization ratios were compared for ultrasonic treatment at acid or base condition.
Solubilization effect of the complex pre—treatment was more effective at higher pH. Biological
decomposition of complex pre—treated sludge was faster than non treated (raw) sludge, showing
10 times higher total gas production. Biological digestion of the sludge shows more biogas
production. B/A ratio. which indicates hydrogen production potential, was 50% higher with
complex pre—treated sludge than raw sludge but lactic acid or propionic acid were also detected

during anaerobic decomposition process.
Keywords : Sewage sludge, Ultrasonic treatment, Sludge solubilization, Acid/base treatment
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[Table 1] Characteristic of Sludges used in this Study

Composition Concentration (mg/L)
TCOD 27,879.75+1,213.08
SCOD 4,011.99+1,841.66
T-N 790.02+257.34

T-P 278.11+45.18

[Table 2] Sewage Sludge Composition Change Using Complex Pre—treatment

Bra— » Concentration (mg/L)
Composition
treatment pH 3 pH5 pH7 pH9 pH11 pH13
Ultrasonic TCOD 28,479.10 | 28,115.10 | 29,420.95 | 29,491.80 | 28,081.95 | 29,779.10
+
pH SCOD 4,540.58 | 5,300.85 | 11,720.25|16,271.25| 17,288.25 | 22,373.25
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[Fig. 2] Solubilization ratio of Sewage Sludge
using the complex pre—treatment.
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[Fig. 4] Effect of pre—treatment on substrate
degradation by a mixed anaerobic
microbial flora. Regression of
experimental data was performed by
Sigma Plot of SPSS Science Inc.
using pseudo—first order reactions
equation.(k=0.084 and 0.181,
r2=0.99, p—value= <0.0001)
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[Fig. 3] pH profiles of the sewage sludge with
acid and alkali addition. Regression of
experimental data was performed by
Sigma Plot of SPSS Science Inc. using
a nonlinear equation.

600

# Sludge
o Complex Pre-treatment
500

400

300

200 -

100

Cumulative total gas production (mL])

T T T T T
0 20 40 80 0 100 120
Duration (hr)

[Fig. 5] Gas production curve with microbial
digestion of the complex pre—treatment
of Sewage Sludge. Regression of
experimental data was performed by
Sigma Plot of SPSS Science Inc. using
the modified Gompertz equation.
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[Table 3] Parameter Values from Nonlinear Regression of Modified Gompartz Equation for gas

Production with Complex pre—treatment

Production potential

Method

Production rate

Pr(mL) p—value Rn(mL/hr) p—value
No 50.505 <0.0001 1.124 <0.0001 0.99
Total pre—treatment
as
¢ Complex 518.376 <0.0001 7.541 <0.0001 0.99
pre—treatment
No - - 0.606 <0.0001 0.99
Hydrogen | Pre—treatment
as
¢ Complex - - 0.768 <0.0001 0.9
pre—treatment

[Table 4] Material Balance with Complex Pre—treatment of Sewage Sludge (unit: %)
» VFAs remain
Initial - - - — -
Method cop lactic formic acetic propionic butyric e ©f  others  Ho recovery
acid acid acid acid acid substrate
Not

100 2.50 0.89 0.30 1.90

pre—treatment

Complex
pre—treatment

100 1.98 0.77 054 1.23

1.52 12.80 0.43 70.98 0.52 91.84

1.42 1417 0.30 72.32 2.05 94.79

Others : SCOD — ( VFA + soluble carbohydrate)
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