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Low-energy Hydraulic Fracturing Wastewater Treatment

via AC Powered Electrocoagulation with Biochar
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3.3. Future work is needed for system optimization and
integration

Despite the excellent energy savings and suspended solids
removal capability, the EC systems used in this study showed
limited removal for COD and TDS (Fig. 2). While this is consis-
tent with general findings that EC is not effective for COD or TDS
removal, the combination of EC with other technologies has been
reported for more advanced produced water treatment, including
softening with EC [21], or EC combined with reverse osmosis [22].
Membrane based organic removal and desalination processes have
been reported as EC post-treatment options, but they are energy
intensive, consuming 10-600 kWh/m3, depending on the technol-
ogy used [23]. In this context, new technologies such as microbial
capacitive deionization (MCD) could have a good synergistic rela-
tionship with an EC process [24]. This is the result of MCDs ability to
remove COD and TDS, while generating electricity that can be used
to power EC reactor, thus providing a pre-treatment step prior to
MCD [25]. Though current MCDs have a low power output, recent
developments in system scale-up and DC-AC converter shows the
feasibility of system integration [26]. Other systems such as for-
ward osmosis and membrane distillation may also be coupled with
EC for the complete treatment and reuse of produced water, and
more studies are needed to characterize and optimize these possi-
ble system integrations.
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