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A Study on the Production of VFAs from Sewage Sludge by Fenton’s Oxidation

Kum-Seok Han - Young-Woo Nam'

Department of Chemical and Environmental Engineering, SoongSil University

ABSTRACT : A new VFAs production process from sewage sludge using Fenton's oxidation was investigated. Optlmum concentrations
of H;0; and Fe’* as well as optimum reaction temperature for VFAs production were studied. In the presence of F&’' as catalyst, the
VFAs formation rate increased about 4 times compared to H,O, oxidation process without Fe'. Optimum concentrations of H;O, and
Fe'* were 0.62 M and 0.007 M, respectively. VFAs formation reaction proceeded rapidly within 1 min and VFAs formed degraded partly
to acetic acid and CO», which exhibited series reaction characteristics. Based on the economic aspect, reaction temperature of 25C and
10 min of reaction time were thought to be proper reaction conditions. The effect of initial pH in the range of 3~6.3 on the VFAs

formation was not observed.

Key Words : Fenton's Oxidation, Sewage Sludge, VFAs, H-O; Oxidation, OH Radical
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Fig. 1. Reaction path for degradation of organic compounds.
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Fig. 2. Schematic experimental setup for Fenton's oxidation.
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Table 1. Characteristics of primary sludge

Items Concentration
TCODo 32,000 mg/L
Acetic acid 13-20 mg/L
Propionic acid 5-10 mg/L
Butyric acid 5-10 mg/L
pH 6.3-6.8
VSS/TSS, 63%
moisture constant 97-98%
SCOD 900-1,300 mg/L
Table 2. Analysis conditions of GC
Column HP-INNOWAX,
025 mm LD.X30 mx0.25 pm F.T.
Detector FID
Carrier flow rate 1.8 mL/min(Helium)
Make up flow rate 30 mL/min
Injection volumn 1 pL
H, flow rate 33 mL/min
Air flow rate 330 mL/min
Injector temperature 250C
Detector temperature 300°C
Oven temperature 120 C (isothermal)
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Fig. 3. Effect of H;O, concentration on VFAs production
with reaction time(0.007M Fe*', 25C).
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Fig. 4. Effect of Fe’* concentration on VFAs production with

reaction time(0.62 M H,O,, 25TC).
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Fig. 5. Composition change of VFAs with reaction time
(0.62 M H,O,, 0.007 M Fe*', 25C).
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Table 3. Effect of H,O, concentration on removal of VSS

H>0: concentration Removal of VSS (%)
208 M 63
1.04 M 56
0.62 M 47
021 M 44
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Fig. 8. Effect of initial pH on VFAs production with reac-
tion time (0.62 M H,0,, 0.007 M Fe™*, 25C).
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Table 4. Comparison of VFAs production processesz’s)

Processes |Sludge type Reacti:)n Reaction Re:.;lction mg VFAs/| SCOD/
temp.(C )ipress.(atm), time mg TCODo TCODo(%)
FermentationConcentrated| 35 1 36 hr | 0.039 6
WAO Concentrated| 140 15 15 min| 0.004 14
Dewatered | 230 33 {10 min| 0.024 46
H,0, |Concentrated 80 1 10 min| 0.015 85
oxidation | Dewatered | 90 1 |Smin| 0052 80
;ﬁgﬁi‘; Primary | 40 | 1 |10 min| 004 | 12
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