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Abstract:

A large volume of water is used for refining crude oil in the petroleum refineries, producing a great amount
of wastewater. The composition of these wastewaters differs and depends on the crude oil and purification
processes. Petroleum is one of the most important compounds that have a less biodegradability than other
organic compounds and if discharged to the open waters, it will caused environmental pollutions.
Wastewaters from petroleum compounds may also contain Methyl Tertiary Butyl Ether (MTBE), which
came from different oil industry sectors such as oil-producing regions, refineries and transporting lines, gas
storage tanks and pipelines and can cause serious environmental pollutions in underground waters. The aim
of this study was evaluating the ability of SBAR system in quick produce of granules and achieving high removal of
petroleum and MTBE in a short time. For this purpose, two similar SBAR systems with circular cross-section were
used. Outer cylinder's diameter and length were 8 cm and 110 and the internal riser's diameter and length were 4 cm
and 90 cm, respectively. In the first system (R;) petroleum was treated in 6 hours and in the second system (Ry)
MTBE wastewater was treated in 4 hours. Since two reactors were aerobic, ratio of carbon, nitrogen and phosphorus
were fixed to C:N:P=100:5:1. In COD equivalent to 600 mg/L, the removal efficiency of R; and R, were equal to
81.1 and 84.2 percent. These values were 82.8 and 90 percent in COD equivalent 500 mg/L, respectively. Consider
to granules changes, optimal COD was equivalent to 600 and 500 mg/L in R; and R,, respectively. By reducing
retention time to 5 and 3 hours in R; and R,, removal efficiency of pollutants in optimal COD of each system were
77.8 and 83.4 percent, respectively. Reducing the retention time caused reducing in consumption of the energy and
also operation costs. Since the removal efficiency does not reduced significantly, therefore 5 and 3 hours cycles,
were selected as optimum period for R; and R,, respectively. By increasing the concentration of pollutants up to
2000 and 2400 mg/L during one cycle in R; and Ry, the effects of organic loading shock on the performance of the
bioreactors were investigated. The results showed that removal efficiency of R; and R, reached the steady state of 81
and 83.4 percent after 45 cycles. The first granules were observed in the seventh day of operating system. During this
period, the size of the granules increased to 1.3 and 0.6 mm in R; and R,. Density and velocity of the granules were
in the range of 0.0252-1.1998 gr/mL and 3.02-3.32 cm/s in R; and 0.05-0.06502 gr/mL and 0.4-0.9 cm/s in R,.
Increasing in the density leads to dramatic reduction in settling velocity and settling duration of the bio-granules.
This will also increase the technical and economic advantages of this technology. During operation time, due to
suitable adaptation of sludge to the input pollutants, the initial value of SVlg, decreased from 277 mL/g to 65-42
mL/g. pH and DO were also kept in the range of 6.8-7.2 and 2-6 mg/L in order to keep ORP more than 100 mV.

Keywords: COD, Aerobic granule, petroleum Pollutant, Methyl Tertiary Butyl Ether
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