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ABSTRACT

The removal and transformation of dissolved organic matter (DOM) in different units of a
full-scale A/O wastewater treatment plant (Harbin, China) were investigated both in sum-
mer and winter. DOM in the raw wastewater (RW) and the effluents of the grit chamber, pri-
mary sedimentation tank, anaerobic tank, oxidation tank (OT), and secondary sedimentation
tank (SST) were fractionated and characterized. Hydrophilic fraction (HPI) was the predomi-
nant component in RW, followed by acidic fractions. The results also showed that 89.7% of
the bulk dissolved organic carbon (DOC), 52.5% of UV-254, as well as 86.4% of trihalome-
thanes (THMs) precursors were removed by wastewater treatment plants in summer, while
the removal efficiency of DOC and THMs formation potential decreased in winter. A/O
facilities were more effective in removing HPI related organics than other units, particularly
in summer. Structural changes of organic fractions in different units were also characterized
via spectrum analysis. All of the findings were beneficial to optimization of the operation of
wastewater treatment plant and reclamation of the secondary effluent.
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1. Introduction

Reusing secondary effluent of the wastewater treat-
ment plants (WWTP) for nonpotable and potable pur-
poses is rapidly becoming a necessity for many
municipalities throughout the world [1,2]. The princi-
pal issues associated with secondary effluent reclama-
tion are pathogens and residual organic constituents,
which are of potential health concern [3]. Meanwhile,
the dissolved organic matter (DOM) has been highly
concerned, because it could be converted to carcino-
genic disinfection by-products during the chlorination
of reclaimed water [4]. In the past decades, the

development of a tertiary treatment process (granular
activated carbon, ultrafiltration, reverse osmosis treat-
ment, etc.) to remove DOM in WWTP effluent attracted
great interest [5,6]. However, less information is avail-
able on DOM removal within the WWTP itself. To the
author’s knowledge, more than 2,800 WWTPs have
been built and operated in China. To meet the stricter
criteria of “Discharge Standard of Pollutants for Muni-
cipal Wastewater Treatment Plant (GB18918-2002),”
more than half of those WWTPs need to be optimized
for preventing the deterioration of receiving water and
reducing the relevant environmental risks. Thus,
studying the removal and transformation of DOM
within the WWTPs is practically urgent for optimizing
the operational performance of WWTP.*Corresponding author.
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