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Abstract

In this study, anaerobic digestion, electro—oxidation and electro—fenton oxidation processes were investigated to reduce oily
refinery sludge. Anaerobic digestion process was not suitable for oily activated sludge reduction because of characteristics itself
and, as experimental results revealed, reduction efficiency was low for electro—oxidation process. However, 40% total suspended
solid reduction of oily activated sludge was obtained by electro—fenton oxidation process, operating at pH=1, 0.5 A and Fe?*:
H.0, ratio = 1:30. In addition, higher reduction efficiency was obtained as reaction time was increased (30, 60, 90, 120 min)
despite of low H2O2 concentration. From the results, it has been investigated that electro—fenton oxidation is efficient process

for oily activated sludge reduction.
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Fig. 1. Schematic diagram of anaerobic digestion apparatus
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Fig. 2. Schematic diagram of electro—fenton oxidation apparatus
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AFE Fo17] A8l 239 Feje] S8 ARSIt &F  T-N, T-PE 243k, A3 231 wigle] we 3 o] 23}
So} Fhe) B2 20 mn fASION ofAUR Al TMSKEA BT MekE R1E] $18) B0y, Fe—T, Fe®
2 el RASOI 2 A9 WA 20 em’e] % 5 AL NH;-N, HoOz, FeT, Fe”'¢] &
om Sk} okl 370 kel F&E T = =4S 98] A= 3,000 rpmelA 30 & Bk AR
W) AE Aste] A AFw TS STl A 2l FASAE FE30] GIC LER Ae F 2Ask
=55 AMESE A At A7) Ao Ay FAs A A7) HAEZE YSI 30 Conductivity/Temperature
718k A58 AHgaksiTh /Salinity WE7]E AHg-ste] Sl 1 9] BE g5
£ Standard Methods (Clescerl, 1992) ol =3}o] =73}
223 Ay 9 3 BN ah= Ak
A7 w2 35T e ZAoA *4sk%lem, pHE
7.5 71F0E 1 fto] 743lelE Wl NaOHZ} AFe o= 223 MY g
FYUHEE DA A& T skrAEd 8713 28t & i 718S izt $ s EAlskal WA 714
A& 3U7F starvation Al71 & 7] SR e}k 712 <] H] 23ke] A8 7S ERlEiith v ® 7 71de A
&8 1:35& sfo] £sT. 7] 3kE A 48RS Agol sk s 58L vn
7] HE abkeke] 739 AFLS AR2ollA] o]Foj5 on shSith mixEke 2 7] AE Alsle] oA oJof 4 &
pH meter (Flsher scientific, AR15)E Eaf w2 A7k A& Ag3to] Bttt pH, Current, Fe @ HyOp B]&, 18
B2k G pH 22o] FABEA dRlelich pH 22 1 ARl njE Ego) WskE Gsith wa W A
1.0 M9] HzS048F NaOHE ©]-8-38F3ich vk 7oA €] AR Al Ay ksl A A gRelskgith
A& 93l 200rpme] £EE WRE AATFG oW AT
S48 T Foll A7) AE A8 2 A28 wlsh 3. Hmt W waE
o]
AT
A7) Akt AAE o] g3t AFAME EEAel < 31 &8X| A& BN
(NaCD) & 7}k 5 g—NaCl/L GHOF WHE Jof 5A Baw 2% 9] AARS Table 13} 2t} 8|28t = 1138
A RS S7EE W) Heks A Rgit E Tt E7sla 3 a1 Eo] AHshs HlE2 2
Aol EAlsh= 7’%%4 F71%E 5] WshE ghot Q) A7} AFE] Wk}, ek 7Re-3) A Ro] xpA|Eh=
ab7] 918 ©7] =X, pH, COD, TSS, VSS, NH;—N, H]Z oA] Le-S o} 4= 9Jolr), AMf|A o & A ao] n
Table 1. Characteristics of oily activated sludge and sewage activated sludge
[tem QOily activated sludge Sewage activated sludge
TSS (mg/L) 14,407 12,850
VSS (mg/L) 5,720 8,340
COD; (mg/L) 8,953 13,184
CODs (mg/L) 113 755
T-N (mg/L) 1,150 100
T-P (mg/L) 450 367
T-Fe (mg/L) 19 3.7
Cl (mg/L) 0.52 1.6
Conductivity (mS/cm) 9.8 35
pH 79 8.7
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Fig. 3. Anaerobic digestion of sewage activated sludge and oily activated sludge (@) TS, VS (%), (b) Gas Production
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