N. Ouerfelli et al., J Pet Environ Biotechnol 2016, 7:6 (Suppl)

con'erenceseries com http://dx.doi.org/10.4172/2157-7463.C1.026
5" World Congress on

Petrochemistry and Chemical Engineering

December 05-07, 2016 Phoenix, USA

Correlation between the Arrhenius viscosity parameters and the boiling temperature of some engineering
fluids

N. Overfelli ***, A.A. Al-Zahrani ¢, T.A. Al-Jabran °, W.T. Azzoni ¢, A.M. Al-Amari ¢, W.H. Al-Ghamdi °.
“University of Dammam, Saudi Arabia
University of Tunis El Manar, Tunisia.

nowledge and estimation of transport properties of fluids are necessary for mass flow and heat transfer. Viscosity is one of the

main properties which are sensitive to temperature and pressure variation. In the present work, based on the use of statistical
techniques for regression analysis and correlation tests, we propose an original equation modeling the relationship between the two
parameters of viscosity Arrhenius-type equation Ia = 1= + £4/51 Empirical validation using 90 data set of fluids provided from the
literature and studied at different temperature ranges gives excellent statistical results which allow us to redefine the Arrhenius-type
equation using a single parameter instead of two ones % =4 #+i-=4.1"% More, causal correlation between these parameters and the
normal boiling temperature (Tb) of the corresponding fluids leads us to propose two predictive empirical equations one with the
activation energy === | one with the logarithm of pre-exponential factor =+ We conclude that the boiling
temperature is in causal correlation with the two Arrhenius parameters, but with other physical and chemical properties implicitly for
which there are some ones are common for the two Arrhenius parameters while others are in relationship only for a single parameter
(InAs) or (Ea). To correct this observation, we will try to suggest in future works, an expression both explicit, the two viscosity
Arrhenius parameters Tb(Ea,InAs) alternatively in the numerator and in the denominator. Note that this equation is tested to some
heavy oils with reliable agreement for which we can conclude that it can be useful for petroleum chemistry.
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Figure 1 : Correlation between the ratios and Arrhenius activation energy-boiling point (Ea/Tb ) and the Arrhenius temperature-boiling point (TA
/Tb) for some pure solvents.

Where TA / (K) is the Arrhenius temperature for each pure solvents defined by the following equation:
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