VOC DEFINITION IN EUROPE

According to EC Directive 1999/13/EC (Solvent Emissions Directive), Volatile Organic Compounds (VOCs) are functionally defined as organic compounds having at 293.15 K (i.e., 20°C) a vapour pressure of 0.01 kPa or more, or having a corresponding volatility under particular conditions of use. An organic compound is defined as any compound containing at least the element carbon and one or more of hydrogen, halogens (e.g., chlorine, fluorine or bromine), oxygen, sulphur, phosphorus, silicon, or nitrogen, with the exception of carbon oxides and inorganic carbonates and bicarbonates. Methane, ethane, CO, CO2, organometallic compounds and organic acids are excluded from this definition. For hydrocarbon solvents, a vapour pressure of 0.01 kPa at 20ºC grossly corresponds to a boiling point or initial boiling point in the range 215-220ºC. The VOC definition of the Solvent Emissions Directive is the most usual VOC definition in Europe (in the context of solvents). 

However, other definitions of VOCs applicable to specific sectors or countries exist in Europe. 
For example, the EU "Paint Directive" 2004/42/EC defines a VOC as an organic compound having an initial boiling point lower than or equal to 250 ºC at an atmospheric pressure of 101.3 kPa. Similarly, the European Eco-Labelling scheme (2002/739/EC amending 1999/10/EC) for paints and varnishes defines a VOC as an organic compound with a boiling point (or initial boiling point) lower than or equal to 250ºC. 

Austria calls for a maximum boiling point of 200ºC in its "1995 Solvents Ordinance" limiting organic solvents in a number of applications whereas Switzerland in their "VOC Ordinance" have implemented a tax scheme where VOCs refer to organic compounds with a maximum boiling point of 240ºC. 
An even wider definition is used in the EU National Emissions Ceilings Directive 2001/81/EC, where a VOC is any organic compound of anthropogenic nature, other than methane, that is capable of producing photochemical oxidants by reaction with nitrogen oxides in the presence of sunlight. 
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Difficulties may arise in the case of complex mixtures like most hydrocarbon solvents, i.e. when the substance consists of a mixture of many different compounds (usually obtained as such from petroleum distillation and refining), each with a different set of chemical properties. For such products, product-specific properties are often presented as a range of values. The measurement of vapour pressures in the order of 10 Pa and below is tedious (in particular in the case of complex hydrocarbon mixtures) and highly sensitive to interferences by e.g. traces of contaminants like water. Such an experimental measurement typically takes several weeks. Therefore, solvent producers have developed their own calculation tools. 

To determine a mixture-specific value of vapour pressure, the European Solvents Industry Group has developed a computer model (called VPTool), which uses information on the detailed chemical composition of the product, density and/or distillation range. This tool applies only to hydrocarbon solvents at 20oC. It can be downloaded from www.esig.org. 
