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ABSTRACT
Article Info: C [N The leachate from oil sludge compost into the environment, which is resistant to decom-
28Jul 2020 : position, causes several environmental problems. Therefore, it needs to be treated using efficient processes.
09 Feb 2021 This study aimed to investigate the efficiency of the modified Fenton process for treating these oil sludge
01 Aug 2021 leachates.

In this experimental study, leachate samples were collected, and then modified Fenton
solution was prepared by adding Fe, (SO,) 3 to H,0,. Then the effect of time parameters (15, 30, 60, 90, and
120 minutes), modified Fenton concentration of 20, 50, 100, and 200 mg/I with pH 3, 5, 9, and three initial
concentration of COD (500, 1000 and 1500 mg/l) was examined.

This study has been registered in Arak University of Medical Sciences with codes 2645

and 2765.
¢ [ The reduction of COD and TPH in the optimal time of 60 minutes, initial COD of 500 mg/I, pH of 3, and
Key words: Fenton concentration of 200 mg/| were 9.04 and 77.42%, respectively. The experiments showed that the re-
Total petroleum hy- moval efficiency of COD and TPH with increasing residence time and the concentration of modified Fenton are
drocarbons, Modified :  directly proportional and with decreasing, the initial concentration of COD and pH is inversely proportional.
Fenton, Qil sludge The use of modified Fenton is an efficient method for treating leachate from petroleum sludge
composting, Leachate compost.
posting [7], which produces contaminated leachate
[8-10]. Koolivand et al. results [11, 12] showed that
1. Introduction Hydrogen Peroxide and Fenton have good efficiency
in reducing Total Petroleum Hydrocarbons (TPH). One
he discharge of oil sludge into the en- of the advantages of the modified process is the ability
vironment poses significant risks to to operate in a wide range of pH [13]. Some studies
human health and the environment [1- [14, 15] have been conducted to treat municipal waste
4]. Proper treatment can prevent the leachate by Fenton. Other related studies have been
relevant contaminants [5, 6]. One of the most critical done by Hosseini et al. [16], Attarian and Mokhtara-
treatment processes is biodegradation, such as com- ni [17], Mahdad et al. [18], Hashemi et al. [19], and
Mokhtarani et al. [20]. This study aimed to evaluate the
PP ]
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efficiency of the modified Fenton process in leachate
treatment from petroleum sludge compost.

2. Materials and Methods

The leachate used in this study was obtained from the oil
sludge composting process by the Windrow method. First,
Fenton solution was prepared in the laboratory, and after
preparing the desired concentrations, it was added directly
to the reactors containing 200 ml of compost leachate. In
the Fenton solution, hydrogen peroxide to iron was set to
about 10: 1 [21]. Iron was supplied by the chemical sub-
stance ferric sulfate Fe,(SO,),. Independent variables in
this study included initial leachate concentration, modi-
fied Fenton concentration, reaction time, and pH. The pH
of the samples was adjusted at each stage using solutions
of sulfuric acid and sodium at 3, 5, and 9. After adding
the desired concentrations (20, 50, 100, and 200 mg / 1) of
modified Fenton solution to the test reactors, sampling was
performed at 15, 30, 60, 90, and 120 minutes and COD and
TPH of each sample were measured as dependent variables
of the study. The initial COD of the models used in the ex-
periments was about 500, 1000, and 1500 mg / 1. TNRCC
1005 and TNRCC 1006, provided by the Texas Department
of Natural Resources, measured TPH [22].

3. Results

Table 1 shows the effect of pH, initial leachate concentra-
tion, and the modified Fenton concentration on the COD
reduction efficiency. Table 2 shows the effect of pH and
the modified Fenton concentration on the TPH reduction
efficiency of the leachate. The results showed the lower the
pH of the leachate, the higher the COD removal efficiency.
Therefore, naturally, the highest COD removal efficiency is
obtained at pH=3. At this pH, the highest efficiency (more
than 90%) was obtained in 60 minutes with a concentration
of 200 mg/l Fenton. According to the results, COD removal
efficiency increased from 15 to 60 minutes, and no signifi-
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cant change in removal rate was observed for more than
60 minutes. Therefore, 60 minutes can be considered as the
optimum reaction time of the modified Fenton. Also, it was
found that the higher the concentration of modified Fenton,
the higher the removal efficiency. Therefore, naturally, the
highest COD reduction efficiency is related to the 200 mg/1
modified Fenton concentration.

The results also showed that the higher the initial con-
centration of COD, the lower the removal efficiency, so
the highest efficiency in COD was 500 mg/l. According
to Table 2, which shows the TPH reduction efficiency of
the leachate sample in 60 minutes, at modified Fenton con-
centrations in the range of 20-200 mg/l and pH=3, the TPH
removal efficiency is about 31-77%. Be. These cultivars
are in the range of 25-72 and 20-65% for pH=5 and pH=9,
respectively.

4. Discussion and Conclusion

At a very low pH, the formation of Fe(H,0) 2+, which
reacts very slowly with hydrogen peroxide, reduces the
number of hydroxyl radicals and thus the process efficien-
cy. The decrease in efficiency in alkaline conditions is due
to the conversion of Fe, + to Fe(OH), precipitate, which
causes decomposition of H,0O, and prevents the forma-
tion of OH radicals [23]. A similar study by Tengrui et
al. [23] found an optimum pH of 3 that is consistent with
the results of this study. The time required to complete the
Fenton reaction depends on several factors, such as the
concentration of Fenton used and the nature and concen-
tration of the contaminant [23].

In Fenton’s reaction, the removal efficiency does not
change much from time to time. There may even be a slight
decrease, which can be due to the production of some me-
tabolites and intermediate products due to the decomposi-
tion of the intended contaminant [23]. The results of Far-
rokhi et al. [14] showed in the Fenton process, the highest
amount of COD removal of waste leachate is obtained in

Table 1. COD reduction efficiency of leachate samples at different leachate concentrations at an optimum reaction time of 60 minutes

Modified Fenton Concen- CoRSAIT
el PH=3 PH=5 PH=9 PH=3 PH=5 PH=9
20 36.77 32.25 29.38 19.00 16.59 15.00
50 56.47 51.24 47.70 29.43 26.39 24.49
100 89.63 89.30 81.09 4801 4575 41.66
200 91.04 90.25 83.69 49.35 46.83 4318
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Table 2. Effect of modified pH and Fenton concentration on leachate TPH reduction efficiency at an optimum reaction time of 60 min

TPH= 170 mg/|
Modified Fenton Concentration (mg/1)
PH=3 PH=5 PH=9
20 31.27 25.89 20.20
50 46.50 40.70 34.46
100 73.66 68.24 60.67
200 77.42 72.14 65.50
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the pH range of 3.5-3, and the reaction time is 90 minutes,
which is consistent with the results of this study. Among the
important factors in the efficiency of the modified Fenton
process are the concentration of Fenton used and the initial
concentration of the contaminant [23].

The results of the oxidation study of Kerman city waste
leachate using the Fenton process carried out by Malakou-
tian et al. [15] showed the maximum COD removal effi-
ciency is obtained at a contact time of 75 minutes at pH=3
iron concentration of 1400 mg/l. Therefore, based on the
results, it can be said that the use of low concentrations of
modified Fenton has a slight effect on the removal of TPH,
which is consistent with the results of Watts’s study [24].
Overall, it can be concluded that the modified Fenton pro-
cess can effectively reduce the COD of leachate from petro-
leum sludge compost.
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