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ABSTRACT

The influence of transient changes in influent organic loading rate (OLR) on process stability
of up-flow anaerobic sludge blanket reactor (UASB) reactor treating personnel care products
(PCPs) wastewater was investigated at constant hydraulic retention time (HRT) of 24 h. The
OLR of the reactor was increased stepwise from 1.49 to 4.0 kgCODm�3 d�1. The chemical
oxygen demand (COD) removal efficiency and methanogenesis process was increased from
40 to 68.7% and from 52.6 to 54.7% with increasing OLR from 1.49 to 2.9 kgCODm�3 d�1,
respectively. Nevertheless, increasing the imposed OLR from 2.9 to 4.0 kgCODm�3 d�1

caused a considerable reduction in the COD removal efficiency (45%) and methanogenesis
process (38%) implying that the UASB reactor was overloaded. In a subsequent experiment;
the UASB reactor was operated at optimum OLR of 2.5 kgCODm�3 d�1 and a HRT of 24 h
for a period of 156 days. The UASB reactor achieved a removal efficiency of 65% for CODtotal;
60% for CODsoluble; 71.2% for TSS and 57.3% for oil and grease. Moreover, 0.339 l
CH4 gCODdepleted�1 d�1 was produced. Accordingly, it is recommended to apply such a
system at an OLR not exceeding 2.5 kgCODm�3 d�1 and a HRT of 24 h.
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1. Introduction

Personal care products (PCPs) industry usually
involves complex manufacturing processes that con-
sume large amount of organic and inorganic materi-
als and generate highly polluted and fluctuated
wastewater. This wastewater normally consist of
mainly soluble organics, suspended solids, detergent,
anionic surfactants (ASs), oil and grease, and refrac-
tural substances [1]. In Egypt, PCPs wastewater

industry is discharged into sewerage network with-
out any treatment which deteriorates the efficiency of
the sewage treatment plants (STPs). Moreover; the
presence of surfactants is responsible for causing
foam in effluents of treatment plants [2]. The treat-
ment of PCPs wastewater industry prior entering the
sewerage network is required. Several conventional
methods have been carried out for treatment of
wastewater rich in detergents such as the coagula-
tion–flotation process [3] and advanced oxidation
process [4–7]. Although these methods have been
widely applied, they have some disadvantages, i.e.*Corresponding author.
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