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ABSTRACT

The objective of this study is to develop effective and economical treatment pro-
cesses for the removal of non-biodegradable organics by reusing the sludge generated
from Fenton's Oxidation Process.

It was found that about 50% of coagulants and 50% of catalyst can be reduced by
reusing the sludge generated from Fenton's Oxidation Process. It was also found that
the amount of sludge generation can be reduced in coagulation process and Fenton's
Oxidation Process.

From the results of bench-scale test, it was found that the average removal
efficiency increased to 8.5% and the amount of sludge generation was reduced up to
35% by reusing the sludge as coagulant. The average organic removal efficiency
increased to 5.3% and the amount of sludge generation was reduced up to 14% by
reusing the sludge as catalyst in Fenton's Oxidation.

It can be concluded that the reuse of sludge generated from Fenton's Oxidation
Process would be reduced cost of chemical consumption and Fenton's sludge treatment.

Key Words : Non-biodegradable Organic, Coagulant, Catalyst of Fenton's Oxidation,
The Reuse of Sludge
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Table 1. Experimental condition of coagula-
tion and flocculation

Treatment Condition

Sample Lagoon effluent
Coagulant FeCls
Reaction pH 505
Rapid mixing 150 rpm, 5 min
Flocculation 20 rpm, 20 min
Settling time 1 hr
Factor Coagulant dosage.

Sludge recycle ratio

Table 2. Experimental condition of Fenton's
oxidation

Treatment Condition

Sample Coagulation effluent

Oxidant H202
Oxidation Catalyst FeSQq4 - TH20
Reaction pH 305
Reaction time 1 hr
Rapid mixing | 150 rpm, 5 min

Coagulation&| Flocculation 20 rpm, 20 min
Flocculation | Reaction pH above 8
Settling time 1hr

Catalyst dosage,

Factor .
Sludge recycle ratio
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Table 3. Experimental conditions of conti-
nuous treatment process

Unit Process Experimental Conditions
Flow-rate +120 L/day
«pH adjust 1 5.5%0.5
pH Adjustment « Mixing Speed : 200 rpm
« Retention Time: 30 min
* FeCls Dosage ' variation
*Reaction pH : 5%0.5
* Rapid Mixing
Coagulation and Retention Time: 5 min
Flocculation Mixing * 150 rpm
* Flocculation
Retention Time: 20 min
Mixing Speed : 15~30 rpm
Sedimentation * Settling Time : 90 min
*Influent pH @ 5305
* H202 Dosage : variation
Oxidation Fe’* Dosage : variation
» Mixing Speed : 200 rpm
. « Retention Time: 60 min
Fentons
Oxidation * pH adjust ¢ above 8
pH adjustment|* Mixing Speed :@ 200 rpm
* Retention Time: 30 min
Al lati » Mixing Speed : 15~30 rpm
occutation |, Retention Time: 20 min
Sedimentation * Settling Time '@ 90 min
Fenton | Recycle % 50%
sludge Injecti it Coagulation and Fenton's
recycle |‘niection poin Oxidation
Chemical Coagulation & Flocculation Fenton's Oxidation Process
H,50, FeCl, H,0, Fes0, NaOH "'é":;'ur
| €0
WI Port
200 rpm.
[
o | do

Exyuallzation &
pH Ajustment

Fenton‘s Oidatlon |-H Ajul--u

L B J»Jm«L |

Flecculation

}

Fig.

it

1. Schematic diagram of continuous-

flow system for leachate treament.

7214 gt F&52) Zeta potential 2 -61.4

g
§
g
8
S
o8 T
O° 08 T \'\M\'___,
0
g 04 +
0
Ol
e w0 s wm e e i
Dosage (mg/L)
Fig. 2. Comparison of zeta potential and

CODc¢r removal efficiencies on vari-
ous dosage of FeClz (CODy: aerated
lagoon process effluent).
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Fig. 3. Change of removal efficiencies of
organic compounds by H20: dosage
(after coagulation by aerated lagoon
effluents).
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Fig. 4. Change of COD¢r removal efficien-

cies by sludge recycle ratio.
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Fig. 5. Change of zeta potential by sludge
recycle ratio (FeCls = 400 mg/L).
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Fig. 6. Change of CODcr removal efficien-
cies by sludge recycle ratio.

Table 4. Various injection methods of H20z,
FeSQa4 « 7H20, sludge

First Stage Second Stage
Injection
Method H0z | Catalyst | H20: |Catalyst
1 Once |Fe?', Sludge| - -
2 1/2 Fe?* 1/2 | Sludge
3 1/2 Sludge /2 | Fe?
4 Once Fe?* - Sludge
5 Once Sludge - Fe?*
6 2/3 Fe?* 1/3 | Sludge
7 2/3 Sludge 1/3 | Fe**
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Fig. 7. Comparison of CODcr removal efficien-
cies by different injection methods.
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Table 5. Comparison of treatment efficien-
cies and sludge production with
and without sludge recycle(bench-
scale)

without with
sludge | sludge
recycle | recycle

Influent CODcy 1,486 1,474
Removal(%) 38.8 46.3
Sludge Prodution(%)| 12.9 8.4

Influent CODcr 909 792

Coagulation

Fenton's

Oxidation Removal(%) 41.6 46.9
Sludge Production(%) 30 25.7
Overall Removal (%) 64 71
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