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Fenton Oxidation of Landfill Leachate by Fe°, Fe*", Fe** | H:0, Systems

Sung-Ho Park - Ihnsup Han'

Department of Environmental Engineering, The University of Seoul

ABSTRACT : This investigation aimed at selecting the optimum catalyst and reaction conditions used in Fenton oxidation for landfill leachate
treatment and was carried out at ambient temperature using a lab-scale experiment. The investigation led to the following results: 1) The
optimum pH and dose for each iron catalyst were as follows: Fe?"=1,200 mg/L, H0,=1,200 mg/L, initial pH=73.0; Fe’* =1,200 mg/L,
H,0; = 1,500 mg/L, initial pH=4.5; Fe’=1,200 mg/L, H0,=900 mg/L, initial pH=4.0, respectively. 2) The progress of Fenton oxidation
could be instrumentally monitored by measuring redox potential evolution during leachate oxidation, thus, indicating the possibility of an
on-line process monitoring. 3) A simple acid-base titration of Fenton-treated leachate proved that a relevant fraction of by- products formed
during the treatment was made of acidic compounds in the optimum reaction condition for each catalyst used, thus demonstrating that the
higher the extent of Fenton oxidation the greater was the amount of acids formed. 4) With the aim of selecting the optimum catalyst
among Fe', Fe&" and Fe", removal efficiency of cach parameter in the optimum reaction conditions was considered. Although Fe** was higher
than other catalysts (Feo, Fez+) in removal efficiency, Fe” was a optimum catalyst with a view of cost effectivencss.
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Table 1. Water quality of the landfill leachate used

Concentration / Value

Parameter
Range Average
pH 7.7~7.9 7.8
CODcr(mg/L) 450~705 5775
BOD(mg/L) 7~8 7
SS(mg/L) 50~63 56
T-N(mg/L) 153~190 170
NH,"-N(mg/L) 35 4
NO»-N(mg/L) 0 0
NO3-N(mg/L) 4~140 97
Alkalinity(mg/L) 762~882 824
Cl(mg/L) 3,722 3,722
TOC(mg/L) 156~180 168
22, MEWY
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1200 mg/L2 ABHAYS. HHAFQFAN IF TOC(%)=
55.7%, CODc(%)= 60%, UVasi%)E 132%2 ety

S gt ox

1200/300 1200/600 1200/900 120071200 1200/1500 1200/ 1800
H,0,/Fe?" added(mg/L)
~4— V254 g CQDCr —4—TOC
Fig. 1. Effect of Fe* dosage on leachate treatment. All the
experiments were carried out in batch reactors at
initial pH=3.0 for 2 hr.

remaining(%)

1500/300 1500/600 1500/900 1500/1200 1500/ 150 1500/ 1800
H202/Fe®" added(ma/L)
~#— V254 ~@— CODcr ~&—TOC
Fig. 2. Effect of Fe’" dosage on leachate treatment. All the
experiments were carried out in batch reactors at
initial pH=4.5 for 2hr.
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900/300 900/600 900/90C 900/ 1200 900/1500 900/1800
H,02/Fe® added(mg/L)
4 UV 254 -t CODcr ~&—TOC
Fig. 3. Effect of Fe’ dosage on leachate treatment. All the
experiments were carried out in batch reactors at
initial pH=4.0 for 2 hr.
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A Aok 27 pHE tEA 2Fsid ’&@r‘?}%
71 % AHY$E 500 mL AHE 1 N-NaOH=Z FF st

Fig. 49 27@4 HAzNA w9k & NaOHi z3hat
=6 2839 FIAAY F& JEAAT. 271 pH 2.0904
pH 7.687}A %i}é}htﬂ NaOH 36 meq/L7} 4285 %3,
%7] pH 39 Z% pH 7357kA F3helev] 428 meq/L,
%7] pH 4¢] 73-‘?— pH 7.5774A F3sh=d 22 meq/LY
FaA7E A8 EHATh ¥ A pH 3904 4 22 =384

mal dosage 7F 28HQemg 713 22 249 A5l RAEe] A
> t Catalyst HU{IL 271l did] AR wexHeF 433 pH 3.00
arameter
Fe' Fe** Fe' Fenton AF3h#r&9 FHIARLL 7IAE FFRAYL 9
TOC (%) 443 56.4 56.4 Say.
COD¢; (%) 40 5135 43.4 Fig. 55 37189 HHRPNA w8 & ZIAE %3}
UVass (%) 86.8 82.9 86.3 A pH WHelE FET HFITHoln) 37129 FHF pHE=
12 r
10 F . 4 .0 ® wws
. »
8
8 . . .
56 4 ° ¢ #
A * # ¢ pH2
4 N * . E . #pH3
2“553‘&5***“" " A pH4
1
0 10 20 30 40 50 60

NaOH added{mea/L)
Fig. 4. Titration curves of leachates treated by Fe/H,0, at different initial pH conditions. Experimental conditions: H,O, =

1200 mg/L, Fe*" = 1200 mg/L, contact time = 2 hr.
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- A * %
10 . .”a
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56 A o
A ¢
4 AAAAAAAAAAAA g " e pH3.5
AL swumnesessens B8 ¥ pH4.5
? ApHB.5
0 1 ,
0 10 20 30 40 50 60

NaOH added(meqg/L)
Fig. 5. Titration curves of leachates treated by Fe’'/HLO, at different initial pH conditions. Experimental conditions: H,O, =

1500 mg/L, Fe*' = 1200 mg/L, reaction time = 2 hr.
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NaOH added{mea/L)
Fig. 6. Titration curves of leachates treated by Fe/H,O, at different initial pH conditions. Experimental conditions: HO, = 900

mg/L, Fe’ = 1,200 mg/L, reaction time = 2 hr.
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Fig. 7. Change of redox potential as a function of reaction time for Fenton oxidation. (catalyst; Fe*', Fe’" and Feo)
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