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Abstract

Zagros Petrochemical Company, as one of the largest methanol companies in Iran, faces the problem of

high levels of turbidity and sulfate and ammonia pollutants in its wastewater. So, it is required to
effectively purify this wastewater for reusing in steam production in the methanol unit; also, to bring the
amount of pollutants to the required environmental standards. The purpose of the present study is to
investigate the coagulation process and compare the effectiveness of six different coagulants, including
aluminum sulfate (alum), iron (II) sulfate, chloroferric, polyaluminum chloride and two types of cationic
and anionic polyelectrolytes, in reducing the existing amount of turbidity, sulfate and ammonia in the
wastewater of this company. During these experiments, the effects of effluent pH and coagulant
concentration parameters on the efficiency of reducing the turbidity and the mentioned pollutants has
been investigated. According to the results, and considering the long flocculation time, as well as low
formation of very small and non-quick precipitating suspended particles, the coagulants alum,
chloroferric and iron (II) sulfate do not have a significant effect on the removal of turbidity from the
target wastewater sample. Meanwhile, the coagulants PAC, cationic and anionic polyelectrolytes, with
low concentrations, are suitably effective, and, in combination with lime, can remove a significant
amount of the turbidity (about 99%) and the ammonia (about 60%) from the investigated wastewater.
Also, the highest amount of the sulfate reduction (about 45%) is attributed to the alum coagulant. Finally,
taking into account the costs, accessibility and compatibility of the wastewater treatment package of the
Zagros Petrochemical Company, the coagulant PAC in a concentration of 5 mg/L, in combination with
lime at a pH of 12, has been suggested and the mentioned problems were completely resolved.

Keywords: Petrochemical Wastewater Treatment, Flocculation, Alum, Chloroferric, Polyaluminum
Chloride, Polyelectrolyte.
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Table 1. Different characteristics studied related to primary wastewater sample

Ammonia (ppm)  Sulfate (ppm)

Turbidity(NTU) *

EC (us/em) pH

2996 13258

153 19550 7.4

*Nephelometric turbidity units

Fig. 2. Samples of 500 ml of wastewater before and after the Jar Test
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Table 2. Optimum pHs and their corresponding removal efficiency

Coagulant T Optimum pH i Rem(.)v?l percentage at optimum pH

urbidity  Sulfate Ammonia Turbidity Sulfate Ammonia
Poly-aluminum chloride 11.5 12 12 99 .0 20.8 61.9
Cationic polyelectrolyte 11.5 12 12 99.3 26.4 59.2
Anionic polyelectrolyte 11.5 12 12 99.2 25.4 58.3
Aluminium sulfate 11 12 12 72.8 34.9 53.8
Iron (11) sulfate 10.5 11.5 12 69.6 28.9 51.8
Ferric chloride 10 11.5 12 72.3 21.9 55.8

* The concentration of all coagulants is equal to constant 5 mg/L.
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Fig. 3. Effect of pH value on the reduction efficiency of turbidity, sulfate and ammonia (after aeration)
and sulfate at a constant concentration of 5 mg/L of studied coagulants
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Fig. 4. Reduction of turbidity by the coagulants studied in the pH range from 9 to 12
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Fig. 5. Reduction of sulfate by the coagulants studied in the pH range from 9 to 12
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Fig. 6. Reduction of ammonia by the coagulants studied in the pH range from 9 to 12
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