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Solid catalyzed gas-liquid reactions have long been an important part of the Chemical Process 
Industries. Trickle beds, slurry, slurry bubble column etc. are typical examples of conventional reactors 
in which such multiphase reactions are carried out. In the last couple of decades, researchers have 
looked to alternative configurations to overcome some of the shortcomings of the existing conventional 
reactors. Monolith structured packing reactor has been proposed as one of the new configurations for 
multiphase catalyzed reactors (Boger et al, 2003). Even though significant progress has been made in the 
field of gas-liquid catalytic monolith reactor, there are still challenging issues associated with these 
investigations, most importantly the flow distribution across monoliths. Most researchers have assumed 
completely uniform gas and liquid distribution at the top of the monolith. However, experimental 
evidence to support such claims is rare. On the contrary, several researchers have shown (Mewes et al., 
1999; Gladden et al., 2003; Heibel et al., 2003) that depending on the type of liquid distributor and gas 
and liquid superficial velocities, there could be significant maldistribution of phases leading to 
underutilization of catalytic channels. Therefore, to extract maximum productivity from a catalytic 
monolith reactor, proper investigation of flow distribution, and the factors affecting the distribution, is 
essential. Such study will tell us the optimum flow conditions and the distributor type which will 
maximize the reactor productivity. The present study investigates the factors affecting flow distribution 
across a 400 cpsi monolith having three different solid fractions, operating in gas-liquid cocurrent 
downflow mode. Specifically, a computed tomograph is used to determine the liquid saturation in each 
monolith channel at a range of gas and liquid superficial velocities within the slug flow regime. Gas and 
liquid superficial velocities range from 10 to 50 cm/s and 2.5 to 50 cm/s respectively. Three different 
liquid distributors, viz. Nozzle, showerhead and foam are evaluated for their effectiveness in achieving 
uniform distribution across the monolith. For each liquid velocities, an optimum distributor height from 
the monolith top is determined which gives closest to uniform phase distribution. In all measurements, 
the uniformity of phase distributor is measured using a newly developed statistical method and 
expressed as uniformity factor (Shaibal et al., 2004). The results show that within the range of gas and 
liquid superficial velocities investigated, there exists a window of operating conditions (intermediate gas 
and liquid velocities) which corresponds to a close to uniform phase distribution. Within this window of 
flow conditions, a liquid saturation correlation based on drift-flux model with the distribution parameter 
proposed by Ishii (1977) fitted well with the experimental values of liquid saturation.  
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