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Figure 1: Interface-Tracking simula-
tion of single rising bubble under in-
fluence of surfactant.

In various industrial applications based on dispersed
two-phase systems, e.g. in spray towers or bubble
columns as used in chemical process industries, detailed
knowledge of the two-phase hydrodynamics is of cen-
tral importance for reactor design. In addition, a thor-
ough understanding of the complex interplay of two-
phase hydrodynamics and interfacial mass transfer is re-
quired. However, the presence of surface active agents
(surfactants) can severely change the two-phase flow pat-
terns, which in turn significantly influences the reactor
performance. Due to the complexity in the two-phase
multi-component transport system, process design re-
quires fundamental understanding based on detailed and
local information. Direct Numerical Simulations (DNS)
can help to gain detailed insights.

While in other work we have addressed droplet formation under the influence of surfac-
tant [1–3], this work is devoted to DNS of interfacial mass transfer (physi- and chemisorp-
tion) under the influence of surfactant for single rising bubbles [4] (cf. Fig. 1). The talk will
briefly detail on the theoretical basics and capabilities of the Interface-Tracking Method
and the Finite Area Method as implemented in the FOAM C++ library [5, 6], before
our new developments are highlighted, which have extended the method framework to
cope with interfacial multiphysics such as coupled interfacial transport in multicompo-
nent surfactant mixtures and mass transfer across the fluid interface with and without
enhancement due to chemical reaction. We will further show quantitatively how the local
influence of surfactant on mass transfer is modeled.
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