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 Knowledge 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 (Eq. 1). Empirical validation using 70 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 (Eq. 2). 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 (Eq. 3) and one with the logarithm of pre-exponential factor 

(Eq. 4). 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 (lnAs) 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,lnAs) 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 : This plot shows how to determine graphically 

(Ea/R), (lnAs) and (TA). We have proceeded by 

extrapolation to reach these two parameters… 

Figure 2 : Correlation between the 

Arrhenius activation energy Ea / (kJ•mol-1), 

and the logarithm of the entropic factor of 

Arrhenius – R•ln(As/Pa•s) / (J•K-1•mol-1) for 

some pure solvents. 

Figure 3 : Correlation between the 

Arrhenius activation energy Ea / (kJ•mol-1), 

and the Arrhenius temperature TA / (K) for 

some pure solvents. 

Figure 6 : Correlation between the ratio 

Arrhenius temperature / boiling point TA 

/Tb and the logarithm of the entropic 

factor of Arrhenius –R•ln(As/ Pa•s)/(J•K-

1•mol-1) for some pure solvents 

Figure 5 : Correlation between the 

boiling point Tb / (K), and the 

Arrhenius temperature TA / (K) for 

some pure solvents. 

Figure 8 : Correlation between the 

ratios and Arrhenius activation 

energy-boiling point (Ea/Tb ) and the 

Arrhenius temperature-boiling point 

(TA /Tb) for some pure solvents. 

Figure 7 : Correlation between the 

quantity Ea.(1/TA +1/Tb) and the 

Arrhenius activation energy Ea / 

(kJ•mol-1), for some pure solvents. 

Figure 4 : Correlation between the 

logarithm of the entropic factor of 

Arrhenius – R•ln(As/Pa•s) / (J•K-1•mol-1) 

and the Arrhenius temperature TA / (K) for 

some pure solvents. 

International Conference on Industrial Chemistry, New Orleans, 

Louisiana, USA, June 27-28, 2016. 

Arrhenius-Type Equation 

Correlation between Arrhenius parameters and boiling temperature 

Mutual correlations between Arrhenius parameters and Hajkacem-Ouerfelli equations 

Reference  [1]  R. Ben Haj-Kacem, N. Ouerfelli. J.V. Herráez, M. Guettari, H. Hamda, M. Dallel. “Contribution to modeling the viscosity Arrhenius type-equation for some solvents by statistical 

correlation analysis.” Fluid Phase Equilibria, Volume 383, pp 11-20. doi: 10.1016/j.fluid.2014.09.023.  

ln(Ea/R) = a1 + a2.lnTA 
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Figure 9 : Correlation between the experimental boiling 

temperature Tb,exp / K and the calculated boiling 

temperature (Tb,cal) / K for some pure liquids studied at 

previous work [1]; (●): from Eq. 3 and (○): from Eq. 4). 

(––): around the first bisector (Y = +X and Y = 

(1±9%)×X) in the present axis system. 
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Prediction of boiling point via 

viscosity Arrhenius parameters 
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