Aalborg Universitet

AALBORG
UNIVERSITY

Studies of UV techniques for treatment of the aqueous phase from dredging
operations of tributyltin contaminated sediment

Muff, Jens; Simonsen, Morten Enggrob; Sggaard, Erik Gydesen

Publication date:
2013

Document Version
Early version, also known as pre-print

Link to publication from Aalborg University

Citation for published version (APA):

Muff, J., Simonsen, M. E., & Sggaard, E. G. (2013). Studies of UV techniques for treatment of the aqueous
phase from dredging operations of tributyltin contaminated sediment. Abstract from 7th Annual Meeting of the
Danish Water Research and Innovation Platform (DWRIP), Lyngby, Denmark.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

- Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
- You may not further distribute the material or use it for any profit-making activity or commercial gain
- You may freely distribute the URL identifying the publication in the public portal -

Take down policy
If you believe that this document breaches copyright please contact us at von@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: May 02, 2026


https://vbn.aau.dk/en/publications/5817a59f-fba3-40d0-b023-1e5d6486e68c

Studies of UV techniques for treatment of the aqueous phase from dredging
operations of tributyltin contaminated sediment

J. Muff*, M.E. Simonsen, E.G. Sggaard, Section of Chemical Engineering, Aalborg University

Abstract

The extensive use of organotin pesticides as anti-fouling agent in ship paints has led to a massive pollution of
the sediment and to a lesser extent the water of industrial harbours worldwide. From the beginning of the
1960’s and up until it was banned in 2003 by the International Marine Organization (IMO), tributyltin (TBT)
was considered the most effective active ingredient in anti-fouling paints. The prevention of biological
settlement on ship hulls decreases fuel consumption, biological corrosion rates, and frequency of dry-
docking, and in 2004, it was estimated that TBT-self-polishing copolymer paints covered more than 70-80%
of the world’s fleet. However, the cost of the success is paid by the coastal marine environment and in
particular the marine species inhabiting sediment and water of ports, harbours and shipyards, where high
concentrations of TBT exceeding acute and toxic levels is found.

The concentration of TBT in sea water is typically very low (on the level of nanogram per liter), but due to
its strong accumulation in sediment it constitutes a challenge of concern, when sediment is dredged from
ports, harbours and channels to maintain sail routes, extent dock areas etc. During sediment dredging and
subsequent disposal at upland sites, sea water is used as a carrier medium, and discharge of the drained water
and run off to the marine recipient is authoritatively regulated. Large shallow areas for sediment disposal
with good sunlight penetration are needed for the natural TBT degradation to be sufficient to maintain
discharge limits. In order to save valuable land in areas of typically high industrial activity, artificial
treatment of the water drained from the upland sites can be economically beneficially.

This study presents results from photolytic and photocatalytic treatment experiments conducted in
cooperation with the Port of Esbjerg where the influence of the sea water matrix, different types of high and
low pressure ultraviolet (UV) lamps and different reactor design have been examined. The investigation
showed that the photolytic rate of degradation in sea water was reduced by 41% compared to the degradation
in dist. water. Moreover, the photocatalytic TiO, surface was inactivated by the relatively high salinity of the
water. With the same type of lamp, the rate of removal was dependent only on the specific amount of UV
energy supplied to the water regardless of the specific power used. The high energy medium pressure Hg
lamp (L1) was found to be the most efficient compared to the four low pressure lamps used, and the energy
consumptions were estimated to be in the 7-8 Wh L™ range per log reduction. This study has demonstrated a
feasible method for abatement of TBT in this specific sea water matrix.
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