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1. Introduction
Wastewaters are considered to be the biggest polluters of waterways, AGENDA 21 (Rio de Janeiro - 1992). Starting from the fact that water is the most important strategic resource of XXI century, developed European countries pay great attention to water. Directive 91/271/EES sets the standards which member States of the European Union must comply. Belgrade does not have built facilities for wastewater treatment, so municipal waters collected by Belgrade sewer system (BSS) are discharged into recipients Danube and Sava rivers without any treatment. By examining the data obtained from laboratoriy PUC Water Supply and Sewage of Belgrade, the quality and quantity of municipal wastewater in all outflows into the rivers are quite consistent during the many years of monitoring. The content of organic substances, expressed as chemical oxygen demand (COD) and biochemical oxygen demand (BOD5), inserted into recipients are significantly larger than the regulated value. Also, nitrates, nitrites and phosphorus are above maximum permissible concentration (MPC).
The paper shows the results of research on the implementation process of chemical coagulation [1] on simultaneous reduction of total organic matter (expressed as COD), heavy metals and reduction of total phosphorus content as the main nutrient element in municipal wastewater of Belgrade. To our best knowledge this is first report on the treatment of Belgrade's municipal wastewater.
2. Methods and Materials
Municipal wastewater is obtained from PUC Belgrade. It is automatically sampled at location "Šest topola" near Belgrade Fair. The supernatant was taken for research purposes, and suspended substances are discarded. For chemical coagulation selected salts were used: FeCl3•6Н2О and Al2(SO4)3•12Н2О. The main physico-chemical parameters, which influence the efficiency of removal of COD and phosphate, that are tested/optimized are: pH and dosage of aluminum and iron salts.  Physico-chemical methods used in this paper are: redox volumetric titration (COD), spectrophotometry (ortho-PO43-), ICP-OES (total ammount of phosphorus, iron and aluminum) and turbidimetry (turbidity).
3. Results and discussion
According to obtained results of removal of total phosphorus and COD, at a salt concentration of 0.8 mmol/L, it can be seen that the optimum pH range for both salts is from 6 to 9, Fig.1. For the initial pH = 6, the optimal amount of iron salts and aluminum in the treated water are: 0.6-0.8  mmol/L and 0.4-1.5 mmol/L, respectively.  Total phospate at this optimum pH values and concentrations of metals is reduced from starting 11.7 mg/L to several times below maximum permitted concentration of 1 mg/L (Fig.2.). Also, at these optimal parameters, COD value is reduced. Obtained COD values are less than allowed (MPC = 125 mgO2/L), Fig.2. ortho-Phospate is effectively removed in a wider operating ranges compared to the total phosphate. The turbidity of the samples were reduced to 99% and under optimum conditions of coagulation obtained value were less than 1 NTU. Also, efficient removial of iron and aluminium in a wide range of conditions of tested coagulation is simultaneously confirmed. This demonstrates that the presented process optimized by selection of coagulation agents and concentration for pH range of municipal water, which is reality expected.
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Figure 1. The dependence of the concentration of phosphates and iron on pH (see text)
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Figure 2. Reduction of total organic matter (COD) with chemical coagulation

4. Conclusion
The paper proposes optimized a two-step method for the treatment of wastewater: gravitational deposition followed by chemical coagulation. Since the process is fast, efficient and inexpensive further investigations are reasonable, especially in combination with other chemical and / or biological methods.
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