
JET FUELS JP-4 AND JP-7 63

3. CHEMICAL AND PHYSICAL INFORMATION

3.1 CHEMICAL IDENTITY

The composition of aviation fuels has been established by the U.S. Air Force (Air Force 1977, 1981g,

1982d, 1988a, 1989c, 1990) using specifications that are based primarily on the characteristics that

give the maximum performance of the aircraft for which the fuel is used (CRC 1984). JP-4 and JP-7

were developed for use by the U.S. Air Force. JP-4 is called a wide-cut fuel because it is produced

from a broad distillation temperature range and contains a wide array of carbon chain-lengths, from

4 to 16 carbons long. It was initially developed for broad availability in times of need. The

composition of JP-4 is approximately 13% (v/v) aromatic hydrocarbons, 1.0% olefin hydrocarbons,

and 86% saturated hydrocarbons (ITC 1985). It has a distillation temperature range of 60 to 270 °C

(MacNaughton and Uddin 1984). JP-7 was developed for use in advanced supersonic aircraft because

of its thermal stability and high flashpoint (CRC 1984; Dukek 1978). It has a distillation temperature

range of 182 to 288 °C and contains a maximum of 5% (by volume) aromatic compounds (see

Table 3-7).

Aviation fuels consist primarily of hydrocarbon compounds (paraffins, cycloparaffins or naphthenes,

aromatics, and olefins) and contains additives that are determined by the specific uses of the fuel

(CRC 1984; Dukek 1978; IARC 1989). Paraffins and cycloparaffins are the major components.

Paraffins have a high hydrogen-to-carbon ratio, with a high heat release per unit of weight and a

cleaner burn than other hydrocarbons. Cycloparaffins have a lower hydrogen-to-carbon ratio, which

results in less heat released per unit of weight but increases the fuel’s density. These components

reduce the freezing point of the fuel. Aromatic hydrocarbons are a good energy source but produce

smoke when burned; therefore, the maximum levels are restricted (20-25% by volume in JP-4, 5% by

volume in JP-7). Finally, olefins are similar to the paraffins but are unsaturated with lower

hydrogento- carbon ratios. They are the most reactive of the hydrocarbons and are permitted at only

5% by volume in JP-4 (CRC 1984). Benzene, present in wide-cut fuels such as JP-4, is an ineffectual

contaminant usually present below 0.5% (CONCAWE 1985; IARC 1989). Nonhydrocarbon

compounds such as sulfur and sulfur compounds are also found. Additives such as antioxidants, metal

deactivators, fuel system icing inhibitors, corrosion inhibitors, and static dissipator additives are all

present in limited quantities in jet fuels in order to improve performance (CRC 1984).
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3. CHEMICAL AND PHYSICAL INFORMATION

Information regarding the chemical identity of JP-4 and JP-7 is located in Tables 3-l and 3-2,

respectively.

3.2 PHYSICAL AND CHEMICAL PROPERTIES

Information regarding the physical and chemical properties of JP-4 and JP-7 is located in Tables 3-3

and 3-4, respectively. Information regarding the major components of JP-4 derived from petroleum

and shale oil is presented in Table 3-5. Depending on the origin of the crude and the production

method, there could be considerable compositional variability between fuel oils of the same grade (Air

Force 1988b). This variation is reflected in the allowed military specifications (mil spec) for JP-4 and

JP-7 fuel oils as shown in Tables 3-6 and 3-7, respectively, and in the compositional variability of

JP-4 fuels as shown in Tables 3-5 and 3-8.






















