Treatment of wastewater from offshore oil and gas industry by using nanotechnologies
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INTRODUCTION

nanomaterials to treat PW from offshore oil and gas industry. The specific

Water treatment is quickly emerging as one of the most significant

objectives are (1) to review the best available technologies for offshore PW

challenges facing the offshore oil/gas industry. With large volumes of

treatment, (2) to identify, synthesise and characterise potential nanomaterial

water used in the oil/gas production process, water is increasingly moving

for PW treatment and (3) to evaluate the efficiency and cost effectiveness of

from an operational issue to one of strategic significance. Water produced

these nanomaterial

during oil and gas extraction operations, referred as produced water (PW),
constitutes the industry’s most important waste stream on the basis of
volume. The EU Water Framework Directive (WFD) is committed to ‘zero
discharge’ in response to the need for a more protective system to tackle
aquatic pollution (Directive 2000/60/EC, 2000). Most oil and gas
companies around the world are now working towards the implementation
of ‘zero-discharge’ of contaminants in PW (Pollestad, 2005).
Nanomaterial, with relative large surface areas and extremely high
surface reactivity, could be an inexpensive and effective solution to treat
PW and facilitate the achievement of “a zero environmental harmful

MATERIALS, METHODS AND PRELIMINARY
RESULTS
Potential nanomaterials will be chosen for the project based on the following:
(1) have high sorption capacity of heavy metals, oil and other organic
matters; (2) can be easily collected from water after wastewater treatment;
and (3) can be easily cleaned for re-used. The porous boron nitride (BN)
nanosheets have bee reported to have great potential for effective cleaning
of oil mixed wastewater (Lei et al., 2013). A number of nanomaterials
fabricated in CRANN at TCD may have potential to be used for treatment of
PW. The chosen nanomaterials will then be used to treat synthetic PW

discharge” goal in oil/gas industries.

using batch experiments. The removal efficiencies and the impact of
The overall objective of this project is to study the feasibility of using

parameters such as pH and temperatures on the efficiencies will then be
assessed. Nanomaterials re-use after treatment will also be investigated.

The compositions of PW varies from site to site. In this project, the
synthetic PW will be made based on Table 1 (Ekins et al., 2005), which
shows the typical material composition of PW discharged from oil fields in
the Norwegian sector of the North Sea. Figures 1 and 2 show the
scanning electro microscopy of the potential nanomaterials and XRD
patterns of the nanostructures of potential nanomaterials, respectively.

Table 1
Typical material
composition of
produced water
discharged from
oil fields in the
Norwegian sector
of the North Sea
(Ekins et al., 2005)

Figure 1
Scanning electron microscopy (SEM)
images of the milled MnO2 (a, b), SnO2
(c, d) and rutile TiO2 (e, f) after the
hydrothermal treatment in 2 M NaOH
aqueous solution at 120 °C for 4 h

Figure 2
XRD patterns for the resulting
nanostructures of potential
nanomaterials
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