An HPLC-based System for the Rapid Measurement of Residence-timedistribution Curves for Commercially Available Static-mixers
An intrinsic limitation encountered in flow-chemistry development is the lack of
convective transport (active mixing) that occurs under the flow rates typically used
during process development and subsequent scale-up. Many solutions to this issue
have been applied with perhaps the simplest being the addition of a static-mixer directly
in the flow path. Static-mixers are commercially available and available in many shapes
and sizes. Characterization of these mixers provides the ability to choose the correct
mixer for the application. More importantly, characterization is essential to model and
predict scale-up conditions. Residence-time-distribution studies are a classical and
powerful way to gain insight into the extent to which a static-mixer is able to improve
mass transport. In this presentation, the use of a liquid chromatographic system to
rapidly measure residence-time-distributions of static-mixers of varying diameter and
configuration are discussed. In addition, the effect solvent viscosity has on the ability of
the static-mixer to improve mass transport is assessed. The conclusions drawn from
these studies provide an important piece of data in designing flow-chemistry systems
that are productive, robust, and readily scalable.
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