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Abstract

In this research, the production of xanthan biopolymer in two substrates Received: 25 January 2023
of olive mill wastewater (OMW) and pre-treated OMW by Accepted: 15 March 2023
coagulation -flocculation methods was investigated. Aluminum, iron ions, Page Number: 126-139

and lime have been used as coagulants . The use of 4 g/L FeCI3 has
caused the highest removal efficiency of COD and PPH about 24 and
31% respectively. Considering the reasonable price of lime and its effect
in creating alkalinity the combination of various coagulants with lime
was also investigated. The results show that the combination increases
the pollutant removal efficiency by two folds and also reduces the amount
of coagulant consumption. For example, the combination of 4 g/L of lime
with 3 g/L of FeCl3 removes 48 and 65 percent of COD and PPH,
respectively. In order to investigate the effect of reducing
the concentration of PPH on the xanthan production , the growth of
the microorganism Xanthomonas campestris and the production of
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xanthan in different concentrations of raw OMW and pre-treated OMW Keywords:
were investigated. The results show that the pre-treatment process Olive Wastewater,
increases the xanthan production. So that the maximum amount of Xanthan,
xanthan produced in raw OMW at the concentration of 40% is equal to 4 Pretreatment,
g/L, and this much in pre-treated OMW is 13 g/L at a concentration of Xanthomonas Campestris
70%. Therefore, the use of pre-treatment methods and the reduction of Soaslfn and '
toxic biological compounds in OMW, in addition to the significant .

Flocculation

increase in the amount of xanthan produced, also leads to a decrease in
the dilution of the wastewater.
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Figure 1. Steps of olive oil extraction[2].

1. Batch
4. Chemical Oxygen Demand (COD)
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2. Olive Mill Wastewater
5. Polyphenolic (PPH)

3. Biological Oxygen Demand (BOD)
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Table 1. Concentration and type of coagulant used in different tested samples.

Test NO. Coagulant NO. 1
NO. (1) FeSO4
NO. (2) FeSO4
NO. (3) FeSO4
NO. (4) FeSO4
NO. (5) FeSO4
NO. (6) FeCls
NO. (7) FeCls
NO. (8) FeCls
NO. (9) FeCls
NO. (10) FeCls
NO. (11) Al2(S04)3
NO. (12) Al(SO4)3
NO. (13) Al(SO4)3
NO. (14) Al2(SO4)3
NO. (15) Al(SO4)3
NO. (16) Lime
NO. (17) Lime
NO. (18) Lime

Dose (g/L) Coagulant NO. 2 Dose (g/L)
2 —
4 -
1 Lime 4
2 Lime 4
3 Lime 4
2 -
4 _
1 Lime 4
2 Lime 4
3 Lime 4
2 —
4 -
1 Lime 4
2 Lime 4
3 Lime 4
2 —
4 _
10 -
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Figure 2. Removal efficiency of various coagulants at concentration of 2 g/L. for COD, PPH, TS and pH values
after seperation of OMW sample.
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Figure 3. Removal efficiency of various coagulants at concentration of 4 g/L. for COD, PPH, TS and pH values
after seperation of OMW sample.
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Figure4. Removal efficiency of combined use of 4 g/L. lime with various coagulants at concentration of 1 g/L for COD,
PPH, TS and pH values after seperation of OMW sample.
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FigureS. Removal efficiency of combined use of 4 g/L lime with various coagulants at concentration of 2 g/L for COD,
PPH,TS and pH values after seperation of OMW sample.
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Figure6. Removal efficiency of combined use of 4 g/L lime with various coagulants at concentration of 3 g/L for COD,
PPH, TS and pH values after seperation of OMW sample.
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Figure 7. Effect of OMW concentration on (a) xanthan production, (b) biomass growth.
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Table 2. Characteristics of raw wastewater and pre-treated wastewater used as a substrate for xanthan production.

Descriotion Raw Pre-treated wastewater with Pre-treated wastewater with
P wastewater 1g/LFe () +4g/L Lime 29/L Fe (1) +4g/L Lime
COD 11563 7126.3 6848.8 mg/I
PPH 895 400.15 340.82 mg/I
14 FeCl3 1g/1 + lime 4 g/l FeCl3 2g/1 + lime 4 g/l OMW
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Figure 8. Xanthan production in pretreated OMW with various concentration of FeCl3 and raw OMW.
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Figure 9. Biomass growth in pretreated OMW with various concentration of FeCl; and raw OMW.
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