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INTRODUffiON The modem world is awash with "green" initiatives in nearly every aspect of life. Politicians, businesses, celebri­ties, scientists, and the general public are supporting such diverse green developments as hybrid cars, wind en­ergy, solar energy, ethanol production, the production of black lists of dangerous chemicals, and sponsoring prod­ucts and processes claiming to be green. There is no ar­gument against reasonable actions being used to avoid environmental pollution. However, taking the complex­ity of air quality issues as an example, it is unclear where, or by whom, priorities for emissions reduction should be set and where resources should be allocated. Far less than 1 % of man-made emissions in California are coming from architectural coatings, while transporta­tion contributes the major part. There is no disagree­ment about the need to develop technologies to reduce the impact of human activities on the environment, but there is a general disconnect with regards to priorities, the relative magnitudes of different environmental prob­lems, and a concept of cost/benefit analysis in deciding what issues should be considered first. While at first air quality programs focused on exterior issues (as well as exposure in the workplace), today, inte­rior air quality is considered among the highest priori­ties. Part of this is a reflection of how much the general environment has improved over the last 30 years; part of this is a matter of what is the popular target of the mo­ment. 
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VOCs are emitted into indoor air from building ma­terials, furnishings, cleaning compounds, office equip­ment, personal care products, air fresheners, people, food, and unvented combustion processes such as to­bacco smoking or cooking with gas stoves. In general, the concentration of pollutants in indoor air can be re­duced most rapidly by air exchange with outdoor air, provided the pollutant is actually being emitted by in­door sources. In this context, the extension of the VOC definition to include all organic molecules having a sufficient va­por pressure to become airborne in sufficient amounts to provoke a concern for human well being (i.e., is measurable) is often used. Also, it is important to un­derstand that volatile organic compounds can be gen­e.rated by the reaction of coating ingredients with air oxygen and not just by the ingredients. Well-known ex­amples are oxidative drying systems, which emit low molecular weight aldehydes for long periods of time­long after all solvents are completely evaporated. Although VOC reduction in architectural coatings should be considered as a positive step, a more holistic approach to careful consumption of energy and re­sources and to reduce emissions over the entire life cy­cle of a product should guide the next steps. Functionalities imparted by adding antimicrobial substances to paints assist with, and have a positive im­pact on, waste reduction and the reduction of emis­sions. One example is that cleaner exterior surfaces over longer periods of time and the subsequent exten­sion of renovation cycles reduces pollution overall. Antimicrobials provide the secmity to avoid moldy sur­faces in damp rooms, and this has a positive impact far beyond any savings of VOC gained by choosing a low­VOC antimicrobial. Effective antimicrobial additives al­low for the reduction of coalescents and the use of raw materials from renewable resources in paint produc­tion. However, doing so makes the coating more sus­ceptible to microbial degradation than the full syn­thetic counterparts. 
www.coatingstech.org 

!Technology TodayPreservatives are integral components of modern coatings. Advances in binder technology and the intro­duction of new performance additives have provided formulators with the tools to develop low-VOC paint formulations without sacrificing coating performance. While the new binders optimize physical and perform­ance properties, their influence on the microbiology of paint preservation is frequently not evaluated or con­sidered. U.S. regulation of microbiocides differs significantly from Europe, which is in a transition period with the Biocidal Product Directive (BPD-1998/08/EC). Con­solidation within the world's paint industry and the ne­cessity of extensive eco-toxicity and toxicity data gener­ation in Europe has triggered the search for optimized paint film microbiocides applicable in different coating systems and climate zones in Asia, Europe, and the Americas. This article describes some opportunities for further VOC reduction in the coatings industry by proper selec­tion and use of preservatives. The following principles will be discussed with examples from practice: 1. Replace organic solvents in preservative formula­tions.2. Reduce emissions when the preservative is pro-duced, stored, and transported.3. Reduction of waste in coatings production.4. Further reduction of VOC of paints.5. Reduced emissions from the coatings in service.
REPLACE ORGANIC SOLVENTS IN PRESERVATIVE 
FORMULATIONS Recent developmental work has focused on coatings preservatives that provide no contribution to VOC. Solventbome formulations of film preservatives, which needed to be very low water-soluble by design, like Polyphase P20T, were replaced by water-based suspen­sion concentrates. While the first generation of suspen­sion concentrates still contained some minor quantities of VOC,1 most recent formulations have eliminated even the minor VOC contribution of surfactants and additives used to formulate the preservatives. Today, a complete range of zero-VOC in-can and film preserva­tives is offered. 
REDUCE EMISSIONS WHILE PRESERVATIVES ARE 
PRODUCED, STORED, AND TRANSPORTED The example of recent l,2-benzisothiazolin-3-one (BIT) formulation technology development demon­strates the efforts to reduce the VOC contribution of this important and ubiquitous preservative. While the 
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