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Effect of electrode coating and applied voltage of pulsed electric fields
(PEF) on sludge solubilization
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Abstract  Alternative technologies for sludge treatment and disposal need to be developed urgently because the
amount of produced production has increased continuously. In this study, Pulsed Electric Fields (PEF) technique was
applied for sludge solubilization and the performance was evaluated. The PEF equipped with electrodes coated by
epoxy resin and teflon was inducted to the activated sludge suspension, and the effect of the coating materials on
the solubilization was determined. In addition, the effect of the applied voltage on the solubilization yield was
investigated as the applied voltage was increased from 6 to 12 and 15 kV. Sludge solubilization was not observed
when the epoxy-coated electrode was used for PEF induction regardless of the applied voltage. However, sludge
solubilization occurred when 12 and 15 kV were applied to the teflon-coated electrodes. The MLSS decreased to 9%,
and the soluble-COD increased to 496% when the applied voltage was 15 kV. But sludge solubilization did not
happen under 6 kV condition. The corona discharge was observed at applied voltages of 12 and 15 kV, (Ed- sorry
but I cannot understand the following highlight) but if 6 kV, strongly indicating that the corona discharge make the
sludge solubilized, which suggests that the critical voltage for sludge solubilization lies between 6 and 12 kV.
Consequently, proper selection of electrode-coating materials and the applied voltage of PEF could lead to sludge
solubilization by corona discharge.
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Nt AR SSAA ARt &
A 4= Glucose 2,000 mg/L, Peptone 300 mg/L,
Yeast extract 800 mg/L, (NH4),SO4 100 mg/L, KH,PO4
25 mg/L, MgSOs7H,0 35 mg/L, MnSOy4~5H;0 7.5
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Table 1. Specification and the operating conditions of

the bio-reactor for the acclimation of
activated sludge
Parameters Values
Reactor Working Volume (L) 6
MLSS (mg/L) 6,500 + 500
F/M ratio (g-COD/g-MLSS-day) 0.25 - 0.30
HRT (Hydraulic Retention Time) (hr) 12
SRT (Solids Retention Time) (day) 10
pH 75+ 02
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Fig. 1. Schematic of the PEF system and the reactor.

Table 2. Specifications of the output pulses from the
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Table 3. Operating conditions of the sludge
Parameters Values e . .
solubilization using the PEF system
Pulse voltage (kV) 0-30
Parameters Values
Pulse width (us) 4-40 =
Electrode coating Epoxy Teflon
Pulse frequency (Hz) 100-300 Sample volume (L) 1
Electrode size (mm) 35
Electric fields (kV/em 5 7.5 3 6 7.5
222 ®32 3 (eviem)
- [— 15 7] Voltage (kV) 10 15 6 12 15
i A X FLo 2 E o] 43 %
7] HToﬂ ] e ] 35 mme| % A Electrode gap (mm) 20
o 3 \ 1=
%E & o (plate- tO-Plate) G o= wiAskt A Contact time (min) 90 | 600 | 45
9] AAL SUS3040lt). A= IR A H| & 7188} Pulse width (um) 4
SE Hwsty] s ZHzb o EFA (epoxy)gl— HEZ= Pulse frequency (Hz) 100
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Fig. 4. Effect of the applied voltage on the MLSS and
the MLVSS concentration of the activated
sludge: epoxy coated electrodes.
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Fig. 5. Changes in the soluble COD concentration
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Fig. 8. Change in the MLSS and MLVSS concentration
according to the applied voltage using the
teflon coated electrode.
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