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Evaluation of JP-10 Solubility Parameter Using Swelling Equilibrium Curve

M. R. Pourhosseini’, M. Razavizadeh, M. Ghaderi Darbagi
Maleke Ashtar University of Technology, Tehran
(Received: 9/21/2016, Accepted:2/22/2017)

Abstract

Jet propellant 10 (JP-10), is a synthetic liquid jet propellant and is a single molecular solvent with suitable properties
similar to Jet propellant 4. JP-10 operates on longer distance than JP4. This difference leads to more attention to JP-10 at
aerospace industries. There are several reports on its physical and chemical properties with no data about its solubility
parameter, (6). This study evaluates the solubility parameter of JP-10 by equilibrium swelling curve of nitrile rubber
network. The equilibrium swelling curve of nitrile rubber network is plotted based on the variation of the equilibrium
volume fraction of nitrile rubber in the network for different solvents against their solubility parameter. It maintains the
equilibrium swelling graph of nitrile rubber network for different solvents. Then, the solubility parameter of JP-10 is
evaluated based on the equilibrium swelling curve of nitrile rubber network and the equilibrium volume fraction of nitrile
rubber in JP-10. The results of this research show the number of 15.80 (MPs)"’ as solubility parameter of JP-10. The
validity of reported data is assessed due to solubility and equilibrium swelling of other rubber base in gum or cured state
with quiet close solubility parameter to JP-10 and reveals a simple non-polar solvent with no intra or intermolecular
interactions as hydrogen bonding, polar bonding and etc.

Keywords: Jet Propellant 10 (JP-10), Solubility Parameter, Equilibrium Swelling, Rubbery Network.
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- Molecular Dynamics Simulation
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11- Peak Solubility Technique

12- Equilibrium Swelling Curve
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