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Over the past few decades, TBTs, (tributyltins) have been extensively used
worldwide in antifouling paints that are highly effective but unfortunately
have a deleterious effect on aquatic life. In response to increasing scientific evi-
dence on their toxicity and persistence in the environment, restrictions have
been imposed on the use of paints containing TBT. Thus, there is a pressing
need for effective alternative antifoulants. Fouling is an undesirable growth of a
variety of marine organisms on submerged structures. On ship hulls, it results
in increased hydrodynamic drag, increased fuel consumption, and decreased
ship speed. It may also lead to an increase in greenhouse gases, resulting in
global warming and climate change. An ideal antifouling agent must prevent
fouling by a wide range of fouling organisms over varied environmental
conditions but should have no effect on non-target organisms. This paper
reviews the existing antifoulants that can be used as an alternative to TBT.

Introduction

Fouling is an undesirable growth of organisms, such as bacteria, larvae, algae,
mussels, barnacles, and invertebrates, on the submerged surfaces. Fouling of
ships and underwater constructions by these organisms has enormous eco-
nomic consequences, such as increased energy use and greenhouse gas emissions.
Five per cent fouling increases fuel consumption by 17%, which translates into
additional 22 million tonnes of carbon dioxide emissions from the global ship-
ping fleet. The need for effective antifoulants, which would prevent the settling
and growth of marine organisms on submerged structures, is being recognized
universally (Evans, Birchenough, and Brancto 2000; Boxall, Comber, Conrad,
et al. 2000). The main active ingredients used in paint formulations are organotin
compounds such as TBT (tributyltin) and TPT (triphenyltin). TBT-based
antifoulants were widely used in the mid-1970s in SPC (self-polishing copoly-
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