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ABSTRACT

The present study deals with the gas-liquid distribution offered by various liquid distributors
operating under different operating conditions in co-current downflow monolith reactors. Gas-
liquid distribution, both at a reactor level and at a channel scale, is a very crucial element and one
of the key parameters in determining the performance of monolith reactors in three phase
applications. It has been argued that a poor distribution can severely mask the inherent efficiency
of a three-phase monolith reactor, no matter how much catalytic activity the monolith is designed
for. Further, even if one has a good global gas-liquid distribution (reactor scale), there are no
guarantees whether such a “good” distribution would also translate to an effective local irrigation

within the channels. Both these aspects are addressed in this work.

Different laboratory scale distributors have been evaluated in monolith reactor using
gravimetric collection method to measure and evaluate the global (i.e. monolith) scale distribution.
The assessment is done using a Distribution Index, which is assessed for a variety of flow
conditions. For selected distributors, further investigation has been performed by changing the
liquid phase properties. The study has been conducted for different monolith geometries. To
investigate hydrodynamics inside channels of the monolith, an optical probe technique has been
used. The optical probes have been positioned at pre-selected channel positions for distributors
selected from the above “macro-scale distribution study.” This study provides insights into the
local flow pattern inside channel, which is in turn dependent on the macro-scale gas-liquid

distributor.
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