Interfacial polycondensation in liquid-liquid Couette-Taylor flow reactor 
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The flow in an annular space is known as Couette-Taylor flow as well as helical flow. This is a steady flow consisting of the axial Poiseuille flow and the rotating Couette flow, respectively, with axisymmetric Taylor vortices. The helical flow is a rare flow variation combining intense local mixing with a limited axial dispersion due to hydrodynamic flow instability (vortices) taking place in Couette-Taylor-Flow (CTF) reactor. This is a very advantageous feature of the CTF reactor [1]. Couette-Taylor Flow reactor is characterised by high values of the mass transfer parameters. Our previous mass transfer investigations have indicated high values of the volumetric mass transfer coefficients (of the order of 10-1 s-1) [2-3] and the specific interfacial area higher than those obtained in the stirred tanks (103 m2 m-3) [4]. Couette-Taylor flow reactor has successfully been tested for synthesis of polyarylates via interfacial polycondensation of bisphenol in the two-immiscible liquids with catalyst. The high conversion fraction (99%) of bisphenol was obtained compared to that for s stirred tank (ca. 70%), Fig.1. The effect of two-phase flow structure on molecular weight of polyarylates was observed. Optically nonlinear (NLO) properties of polyarylates make these polymeric materials very attractive for optoelectronic technologies.
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Fig.1 Comparison of the conversion of bisphenol in Couette-Taylor flow reactor (CTF) and in the batch system

Notation

(-conversion of bisphenol (monomer),-

t-time, minutes

n-rotational frequency of the inner cylinder, rpm 
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