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 1976-1977 - Politecnico di Milano, Italy, Institute of Quantum Electronics, 
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 1999-Present - Università di Pisa, Italy, Department of Civil and Industrial 
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Main Scientific Interests 
 

a) Modeling of multiphase flows and phase transition processes at the meso-scale. A 

wide program has been developed to provide a fundamental understanding of 

phenomena occurring within distances that are comparable to the thickness of the 

interfacial region, such as drop coalescence and break up. Using the so called phase 

field, or diffuse interface, model, we find that convective effects are induced by the 

Korteweg force, that is proportional to the chemical potential gradient. Accordingly, 

this force is null at thermodynamic equilibrium, while it becomes dominant out of 



 2 

equilibrium, such as during phase transition processes. Results from numerical 

simulations based on this model are in excellent agreement with experimental data. 

 

b) Study of macroscale effective properties of multiphase systems. In this research, 

we study the transport of mass, energy and momentum in systems that are multiphase 

at a microscopic level, although they are macroscopically homogeneous. From a 

theoretical point of view, the objective of this research is to determine effective 

parameters that can describe the systems macroscopically, even when the exact 

microscopic morphology is unknown. Using methods of statistical analysis, the 

following quantities have been determined: effective viscosity od suspensions; 

effective diffusivity and reactivity of a solute flowing in a pipe or through a porous 

material; thermal diffusion of bubbles; shear-induced diffusion in suspensions. In its 

experimental part, this research effort uses LDA techniques to determine the 

stochastic fluctuations of suspension morphology. In addition, effects such as viscous 

resuspension and accelerated sedimentation are studied, where shear-induced 

diffusion is used to solve industrial problems. 

 

c) Developing a liquid-liquid extraction process using phase transition of liquid 

mixtures. In this research, we study the phase transition of liquid mixtures, induced by 

changes of temperature or composition. The research, both theoretical/numerical and 

experimental, led to the discovery that the separation following a phase transition is 

very rapid, even when the presence of surface active compounds could cause the 

formation of stable emulsions. This indicates that, contrary to common belief, phase 

segregation is not necessarily due to nucleation, with nuclei growing due to diffusion, 

but instead it can be driven by convection. This phenomenon was applied to develop 

two extraction processes, one to extract active compounds from fermentation broths, 

the other to extract metal ions from contaminated soils. Both applications have been 

patented in the U.S.A. 

 

Teaching Experience 

 

Instructor for the following courses: 

 

 Chemical Engineering Thermodynamics 

 Transport Phenomena 

 Advanced Mass Transport (graduate) 

 Nonequilibrium Thermodynamics in Complex Fluids (graduate) 

 

Awards 
 

 1984 - Landau Prize, Tel Aviv. 

 1991 - Visiting Assistant Professor, Caltech, Pasadena, CA. 

 1997 - Visiting Professor, University of Milano. 

 1998 - The National Science Foundation included research on phase transition 

among activities of Primary National Interests in the U.S.A. 

 2009 - Visiting Professor, City University of New York. 
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Prof. Lorenzo G. Gibilaro, University of l’Aquila.    Amount of the Pisa research unit:   
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4. Co-Principal Investigator (together with Prof. R. Shinnar at the City College 

of CUNY, New York) of the project: Accelerated Coalescence in Phase Separation of 

Partially Miscible Solvents. U.S.A. National Science Foundation.  
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6. Co-Principal Investigator (together with Prof. A. Acrivos at the City College 
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Spectrometer, National Science Foundation, Engineering Research Equipment Grant. 
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Phys. 121, 134302 (2017). 

17. C. Galletti, E. Brunazzi, and R. Mauri, Unsteady mixing of binary liquid 
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viscosity of liquids on the performance of micro-mixers. Chem. Eng. Trans. 

43, 1645-1650 (2015). 

26. T. Andreussi, C. Galletti, R. Mauri, S. Camarri, and M.V. Salvetti, Flow 
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