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ABSTRACT

The research into the treatment of wastewater containing oils and fats (O&F) was carried out
with a biological technique under aerobic conditions. Four laboratory installations were used:
(1) activated sludge tank equipped with a secondary settling tank (AS-ST), (2) AS-ST and an
ultrafiltration (UF) membrane module (AS-ST-UF), (3) membrane bioreactor (MBR) and (4)
MBR with a nanofiltration (NF) membrane module (MBR-NF). AS-ST produced different
wastewater treatment results from 46.1 to 91.5% (COD), 79.3% on average and from 85 to
92.5% (BOD5), 91.2% on average. The application of additional treatment of wastewater with
membrane techniques (AS-ST-UF) enables an increase in the effectiveness of the entire pro-
cess up to 86% (COD). However, the formation of concentrates is its disadvantage. MBR
yielded high and stable effectiveness of wastewater treatment containing O&F from 91.5 to
92.8% (COD), 92.2% on average and from 89.1 to 92.4% (BOD5), 91.1% on average. In order
to produce a very high effectiveness (100% COD), MBR can be facilitated by an additional
step using a NF module. The wastewater treated in the MBR is transferred to the NF module
where the wastewater is concentrated and the concentrate is gradually returned to the MBR,
thereby increasing the reaction rate in the MBR.
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1. Introduction

Oils and fats (O&F) present in wastewater are
troublesome contaminants. Such wastewater is treated
with mechanical, physical, and chemical [1,2] as well
as biological techniques [3–5] and mix systems. The
use of the last technique poses special problems that
have originated from the properties of O&F and the
fact that they are biodegraded employing living
organisms. One-step biological treatment of wastewa-
ter containing O&F, e.g. municipal or industrial
wastewater, is insufficient and must be preceded by

preliminary treatment usually carried out by physical,
chemical, and biological techniques. In the case of
industrial wastewater, the pretreatment can be con-
ducted using fat traps, tilted-plate separators, and dis-
solved flotation units [6].

O&F may adversely affect the operation of both
municipal and industrial, mechanical and biological
wastewater treatment plants. In the mechanical section
of the wastewater treatment the covering of screens,
channels, and walls of particular devices is observed.
O&F stick to the walls causing odor formation. Acids
induce corrosion of concrete and metal canals [7].
During biodegradation under aerobic conditions, the
proper aeration of activated sludge wastewater

*Corresponding author.

Desalination and Water Treatment
www.deswater.com

1944-3994/1944-3986 � 2012 Desalination Publications. All rights reserved
doi: 10.1080/19443994.2012.677451

46 (2012) 32–37

August




