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ABSTRACT

In this study, electrochemical treatment of a synthetic solution containing 2,000mg/L of
polyacrylamide (PAM) was studied using a three-dimensional electrode reactor, which
received granular activated carbon (GAC) as particle electrodes. Air and ferrous salt were
introduced into the system to electrogenerate hydrogen peroxide and Fenton’s reactions. The
effect of operating conditions such as solution pH, current density, ferrous concentration and
GAC amount on the efficacy of the process was investigated. The experimental results
showed that the effluent with a satisfied chemical oxygen demand removal efficiency (84%)
was obtained after 60min of electrolysis when the initial pH was 3.0, current density was
40mA/cm2, air flow=1.5 L/min, pH=3, [Fe2+] = 1.5mM, and temperature = 28˚C. The analy-
ses of five-day biochemical oxygen demand and Microtox� toxicity indicated that the opti-
mum electrolysis duration was 30min, at which satisfied biodegradability of wastewater was
achieved. The three-dimensional electrode method can be selected as an effective alternative
to PAM wastewater pretreatment before subjected to the biological process.
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1. Introduction

Polyacrylamide (PAM) is widely used as soil condi-
tioning agents, water purification flocculants, in crude
oil production, etc. In China, PAM is widely used to
enhance oil recovery; therefore, a large quantity of
wastewater containing PAM is produced every year [1].

Due to the high viscosity and high oil content, some
conventional treatments cannot give good results for
oilfield wastewater containing PAM. Hence, effective
treatment of wastewater containing PAM becomes a
bottleneck in production and development in oilfields.

Presently, advanced oxidation processes (AOPs) are
usually used to degrade PAM and/or reduce the mole-
cule weight of PAM so as to increase the bioavailability
of pollutants. EL-Mamouni et al. [2] oxidized PAMwith
ultraviolet ray, finding that the treated PAM still has
low characteristics of biologically chemical reactivity
upto 17–29%. Lu et al. [1] compared the degradation
efficiency of PAM by eight AOPs and found that the
UV/Fenton with the addition of sodium tartrate was
the optimum process for chemical oxygen demand
(COD) removal in PAM solution. Moreover, the addi-
tion of NaCl in PAM solution has an adverse effect on
the COD removal, but to a varying degree depending
on the salt used. A zerovalent iron/EDTA/air system*Corresponding author.
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