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• Investigate the feasibility of chemical oxidation as a pretreatment of PW to

be placed at offshore platform;

• Improve matrix biodegradability, and remove toxicity to bacteria used for

further biological treatment.
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PROBLEM STATMENT

• Produced water (PW) is the highest-volume byproduct of oil and gas production, and

represents the largest volume waste stream into the marine environment worldwide1;

• Both the increasing amount of PW and its complex composition are raising new concerns and

leading to new investigations of PW treatment and discharge2;

• The EU Water Framework Directive adopted in 2000 (Directive, 2000/60/EC) is committed to

protect the aquatic ecosystems against pollution. Due to the emerging environmental

concern, many countries have also implemented new directives and more strict regulatory

standards

• Suitable cost-efficient treatment at offshore oil and gas platforms is one of the main

technological challenges with regard to the management of the effluent to achieve zero

harmful discharge into the sea.

METHODOLOGY

• Three chemical oxidation technologies were selected and tested at

lab scale with real offshore PW from the North sea;

• Common dose among the three methods was defined:

5% and 10% eq. COD reduction for comparison purposes;
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Representation of an offshore platform of oil production in the North sea. @LEGOland, Denmark (2021) 
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CONCLUSIONS and FUTURE PERSPECTIVES

• Electrochemical oxidation showed to be an efficient method for

COD reduction in terms of partial conversion;

• Heat-activated persulfate was time consuming and dependent of

oxidant dose;

• Ozonation showed to be a promising method to improve PW

biodegradability and remove toxicity at low cost (energy

consumption of 0.12 kWh/m3 for 8 g O3/m
3 );

• Effect of oxidation on the removal of individual chemicals &

reaction by-products from PW is on going;

• The correct chloride robust COD analysis and developed BOD test

showed to be good tools to characterize treatment efficiency.
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RESULTS

Can chemical oxidation treatment improve PW biodegradability for further 

biological treatment? 

- Independent of electrode material.

- Controlled by current density.

- Active chlorine mediated oxidation is 

dominating removal mechanism.

O3

Parameters analyzed: 

Chemical oxygen 

demand (COD)
analysis for high 

chloride containing 

water.

Biological oxygen 

demand (BOD)
adapted procedure was 

developed with K1 

AnoxKaldnes™ carriers.

Eco-toxicity
biotox-luminescence test 

(MicroTox®) with the 

bacteria Vibrio fischeri as 

test organisms.

* BOD5 test was affected by possible oxidant left in the sample and/or oxidation by-products

*

- Oxidant consumption was

highly dependent on the

temperature.

- More than 70%

toxicity reduction.

• Electrochemical oxidation and heat

activated persulfate did not improve PW

biodegradability. Possible presence of

oxidation by-products.

• Potential for ozonation to improve PW

biodegradability.
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