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Introduction

Due to the limited water resources and the need for optimal use of them, the importance of using
treated wastewater in cases where lower water quality is required is determined.( Munoz and Guieysse,
2006) On the other hand, untreated wastewater can lead to many environmental issues.( Kalyuzhngi et
al,2005) The use of low-tech wastewater treatment systems and no energy consumption or low
energy consumption help to reduce economic costs and improve the environment. Since biological
processes are one of the most common and affordable methods in wastewater treatment and the main
purpose of biological treatment is to use microorganisms to convert organic matter into other
products, remove or reduce nutrients and other contaminants, so the purpose of this study is to reduce
TSS, total nitrogen and nitrate using the combined process of AO in the treatment of industrial
wastewater from metal industries.( Zhou and Lisng, 2008; Adam et al 2006).

Methodology

The experiments were carried out in the wastewater treatment plant (using the input wastewater of
metal industry) in Najafabad Industrial Zone, located 5th km of traffic police station. The pilot used
in this study consisted 5 reservoirs (balancing reservoir, anaerobic pond, aerobic pond, sludge
sedimentation and sludge return) in which water flows from the reservoir with higher height to the
adjacent reservoir using difference of elevation load. A balancing tank with a volume of 100 liters
which is located at the highest elevation compared to aerobic and anaerobic ponds, was used to
prevent organic loading, acidic or toxic shocks in most treatment systems. The media used in the
anaerobic part is PANPAK type which has a specific surface area of 300 square meters per cubic
meter which was used to create a suitable environment for the growth of microorganisms. This
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reservoir was used to prevent the shortcut flow, wastewater entry from below and close to the floor
and its output from a high altitude and near the water level were used. In the aeration tank, cube-
shaped media with a higher specific surface area are used than in the anaerobic tank (800 m2 / cubic
meter) to create better conditions for the growth of microorganisms. Sedimentation tank was used to
the sludge setting and separate the treated wastewater from the sludge. It should be noted that there
are control and drain valves in this pilot to adjust the discharge. The diameter of the pipes that
connect the tanks is approximately 1.25 cm. Figure (1) shows the pilot plan.
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Fig. 1- Schematic diagram of the pilot

Results and Discusspn

According to the experiments performed on the wastewater entering the pilot, interval of changes
on the studied parameters was determined. Table (1) shows the range of parameters studied in this
study.

Table 1- The interval of changes of the studied parameters in the incoming wastewater

Parameter The interval of changes measurement unit
Ph 5/8- 5/6 -

N 300-100 Milligram per liter

NO3 20-0 Milligram per liter

TSS 700-200 Milligram per liter

Figure (2) shows the rate of nitrogen removal in the combined aerobic anaerobic method. Figure
(3) compares the nitrate concentration of the output wastewater from the pilot using the Iranian
environmental standard to discharge to water courses. According to Figure (4), it can be seen that the
TSS in wastewater has been significantly reduced using this method. On the other hand, Figure (5)
presents the transparency of output wastewater from anaerobic and aerobic units compared to the
incoming wastewater.
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Conclusions

Anaerobic treatment is more effective to digest and remove organic matter due to the presence of
anaerobic bacteria. This causes the two purification phases to complement each other, so that the
anaerobic phase reduces the organic load to a permissible level for the aerobic phase and in the next
stage, it makes the aerobic phase to an acceptable organic load. This treatment method is
significantly effective in the removal of organic matter, TSS, nitrogen phosphate and produces much
less nitrate than the amount of Iranian environmental standard to discharge to water courses.
Anaerobic-aerobic (AO) method can be used as a reliable method for introduced wastewater
treatment of metal industries. It should be noted that in all stages of the experiments, the volume
index of sludge was in the range of 50 to 150 mg / I, which indicates the appropriate quality of
clarifying sludge sedimentation. Other advantages of this pilot include high resistance of the system
to hydraulic, organic and toxic shocks. The reason for this is the presence of anaerobic phase at the
beginning of the pilot. The results indicate that AO combined treatment method is a suitable option
for treatment of industrial wastewater with relatively high organic load. This method can be a good
alternative to conventional activated sludge method and anaerobic systems. Reaching concentrations
of organic matter below the standard limits to discharge to water courses, use in irrigation of green
space, agriculture and injection into groundwater sources, reveals the effective use of the pilot in the
treatment of industrial wastewater.
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Table 1-TSS, MLSS, MLVSS, nitrogen and nitrate test measuring devices

Devices used

Models and features

Chinese plant
Filter paper
Furnace

oven
Desiccator
Scales

NO3-N measuring vial
Nitrogen measuring vial stage one

Nitrogen measuring vial stage two

With a volume of 25 cc

Model Wattman 42 with a size of 125 mm

Model C.P.1.G

Model Feter electronic-U630

In order to protect plants and papers from moisture
ADAM digital scales with an accuracy of 0.001 g
Range of 0-30 mg / | Made by German Aqualtic
Company

Range of 0-25 mg / | Made by German Agqualtic
Company

Range of 0-25 mg / | Made by German Aqualtic
Company

bl olyen Szd i gy — Sk 0

mg
TSS () = R

(oo o550) w35 5 iy = 35l 29 550 5 903 i

MLSS =
Lged pasule po>
SSV 1000

mg
SV = —iss

5999 SN 43 Adllan 3590 S golyly O i 03b =T Jou=
Table 2- The interval of changes of the studied parameters in the incoming wastewater

Parameter The interval of changes measurement unit
pH 6/5- 8/5 -
N 100-300 (mg/L)
NO3 0-20 (mg/L)
TSS 200-700 (mg/L)
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Fig. 3- Trend of changes EC of the pilot output during the research
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