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Extended Abstract

Several developing counties suffer from inadequate water and sanitation facilities in rural areas [1]. In addition, the
disposal of wastewater in these areas without treatment of water streams is one of the significant environmental problems,
where it causes eutrophication and affects public health [2]. Exploring cheap and simple treatment systems in these rural
areas has been one of the challenges in the last decades [3]. Many pollutants, such as heavy metals, are causing problems in
conventional wastewater treatment systems as the heavy metals have an inhibitory effect on the microorganism [4]. In
developing countries, discharge regulations for sewer systems are not restricted, which may result in shock loads of heavy
metals to local treatment facilities from surrounding local industries. The existence of such inhibitory pollutants in
wastewater can cause instability in the operation of biological treatment systems [2], [5]. Integrated Fixed Film Activated
Sludge system (IFAS) is a hybrid system, which is considered one of the solutions that can enable us to enhance conventional
wastewater treatment plants; at the same time, the operation and maintenance of IFAS is simple [6]. IFAS combines
suspended and attached growth in the same reactor, where attached bacteria are more tolerant to heavy metal shock loads in
these areas. In this study, to test the performance of IFAS system under shock loads of heavy metals, a pilot plant of IFAS
was subjected to a Cr+6 shock load of 10 mg/l concentration for seven continuous days. The pilot plant was operated under
ambient temperatures between 16 and 28 °C. FAB media with a specific surface area of 400 m2/m3 was used with a fill ratio
of 50% of the aeration tank volume. The pilot plant volume is 115 liters, the flow rate is (3.61 L/hr), the residence time is
around 6 hrs, and the pH is (6.2 - 7.8). The system is operated at a sludge age of 10 days by controlling the excess sludge
withdrawal. After applying the Cr+6 shock load, the organic removal decreased to 91% and 85% on the first and second
days, respectively. Then, the system was recovered on day 3, and organic removal efficiency was gradually increased until
it reached its full treatment capability after 7 days. In conclusion, IFAS showed stability under shock loads of chromium,
and the system recovered in a short period. Using IFAS could be a cost-effective option for upgrading existing activated
sludge systems and provide operational stability to the inhibitory effect of these pollutants.
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