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Introduction

Produced water is called to a wastewater which
comes out while oil and gas are being extracted. Daily
amount of produced water in 1999 was about 210
million barrel [1-3]. Most researchers have focused on
treatment of produced water as well as its recycling to
oil reservoirs for years. Different physical, chemical
and biochemical methods have been used for produced
water treatment.

The chloride content of this wastewater is about
130 ppm. The management of produced water is
a key task, because of its large volume and its high
maintenance cost. Electrochemical, photocatalysis
and photoelectrocatalysis which degrade organic
pollutants from produced water are preferable to the
physical methods which concentrate pollutants from
one phase to another. Nanomaterial semiconductors
are used in photoelectrocatalysis; in addition, boron
carbon nitride (BCN) nanomaterials have been used in
this study.

Materials and Methods

For preparation of experimental set-up, anode and
cathode were made from copper wire (250 pum
diameter). BCN nanomaterials were coated on the

Accepted: July/29/2020

anode electrode after it had been produced in a
CVD reactor. Anode and cathode were put inside
a plexiglas tube to make the microreactor. Different
parts of experimental set-up is shown in Fig. 1 which
contains (1) syringe pump, syringe, (2) UV lamp,
(3) microreactor, (4) bottle for collecting of treated
wastewater and (5) DC power supply.

Results and Discussion

Different parameters effects on COD removal from
the wastewater were studied in this research. More-
over, pH, electrical conductivity and potential differ-
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ence between anode and cathode were the parameters
that considered as effective parameters. The effects of
these parameters were shown in Fig. 2, Fig. 3 and Fig.
4 respectively.
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Conclusions

The results show that considered process in this study could
treat produced water suitably. The method contained two
processes (evaporation and photoelectrocatalysis), (1) first,
for decreasing TDS which could decrease electrical conduc-
tivity from 6300 puS/cm to 1100 puS/cm, and (2) during this
process, COD decreased from 9500 mg/L to 1100 mg/L. As
1100 mg/L was not a proper COD for the wastewater to be
used for agriculture irrigation, so photoelectrocatalysis used
as second treatment decreased the COD to about 150 mg/L.
In this study, instead of common semiconductors (TiO2),
BCN was used as photocatalyst, and the obtained results
showed that its energy consumption was about 1/10 of com-
mon nanomaterials.

Nomenclatures
BCN: Boron carbon nitride
COD: Chemical oxygen demand
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