
Gas Scrubbing in Novel
Multi-Chamber-Box Scrubbers

This product was developed to 
produce a gas scrubber that 

could be installed in a
compact space

1st You can reduce the 
height of your column

by reducing the 
packed bed height to 

this or this

Fig. 1 Key advantages of the  Multi-Chamber-Box Scrubber concept.

or this…

2nd You can also increase scrubbing efficiency → by 
increasing the driving force with fresh liquid feed.

There are 2 big advantages!



Multi-Chamber-Box Scrubbers
In these rectangular chambers a novel 
form of packing known as Dixon Rings has 
been used.

Fig. 2  Dixon rings 1/8” (3 mm).

Application 1 – With an Open Base
A schematic of the unit when installed with 
an Open Base is illustrated in Fig. 3. In this 
example, the gas and the liquid flows in a 
counter-current direction to one another. 
The base of this unit is inserted into a tank, 
which has an overflow at a fixed height, and 
this tank acts as a sump providing the 
necessary liquid seal for the scrubber to 
operate.

The unit can be used to illustrate how: 
• a chamber is packed with Dixon Rings, 
• packing is supported and retained in 

position, 
• water is distributed across the packing 

and flows down to the base of the 
packing, 

• the water seal at the base of the column 
is maintained, 

• the column may be flooded (to wet the 
packing) prior to use, which is important 
for increasing scrubbing efficiency.

• Different forms of packing could be 
inserted into the chamber, and the flow of 
the liquid over the packing observed.

The gas scrubbing efficiency of this unit may 
be assessed by passing a gas of known 
concentration through the unit, and then 
measuring its concentration in the exit 
stream. These types of experiments can be 
performed at different gas/liquid ratios and 
flowrates.
Example Trial (Fig.4)
Total packed bed height = 210 mm
CO2 gas inlet = 4 vol% in air
Mains water supply (Bath, UK)
Temperature = 15 ᵒC
Ambient Pressure = 1.01 bar
External Dimensions of Box-Scrubber:

Height = 420 mm
Width = 500 mm
Depth = 500 mm Fig. 4 Experiments on a  3-Chamber-Box Scrubber.

Fig. 3 The 3-Chamber-Box Scrubber (a) side-
view (b) top-view.



Features of the Multi-Chamber-Box design

Fig. 5 Filling the chambers with Dixon Rings.  

Fig. 6 The supply of water via 9 nozzles.

Fig. 8 The supply of water via 6 nozzles.

Fig. 9 Testing a  6-Chamber unit.

The 3 Chamber Unit

The 6 Chamber Unit

This 6-Chamber Demonstration 
Unit is compact and at ground 

level - the equivalent packed bed 
height of a column would be:

210 x 6 = 1260 mm

Fig. 7 The 6-Chamber unit  filled with Dixon Rings.  



MCB-50-3D and MCB-50-6D MCB-50-3D MCB-50-6D
An external Perspex structure 

Height
Cross-sectional area of each chamber

3 chambers
420 mm

133 mm x 484 mm

6 chambers
420 mm

133 mm x 238 mm

Number of liquid feed nozzles 3 per chamber
9 in total

1 per chamber
6 in total

Spare O-ring seals 2 2
Spare screw fixtures to fasten top cover plate 10 10
Stainless steel mesh that supports the packing 

in the chamber 1 Set 1 Set

1/8” inch Dixon Rings, which act as packing in 
the chamber

packing depth: ~170 mm

35 litres
(~33 litre required)

35 litres
(~33 litre required)

1/4” inch Dixon Rings, to be positioned at top 
(~15 mm layer) and at base over the mesh 

support (~20 mm layer)

9 litres
(~8 litre required)

9 litres
(~8 litre required)

Approximate weight of demonstration unit 
(without Dixon Rings) 30 Kg 30 Kg

Assembly & operating instructions
Optional Extras

Plastic tubing & rotameters to connect with 
central water supply manifold

9 sections of tubing
9 rotameters

1 manifold

6 sections of tubing
6 rotameters

1 manifold

‘Custom Built’ Designs
Other variations may also be ‘custom 
built’ to match the particular needs for 
the application of interest, including the 
inclusion of an enclosed base.
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Quotations for the MCB-50-3D and MCB-50-6D demonstration units may be 
obtained from:

S&C Thermofluids Ltd, The Old Tannery,  Kelston,  Bath, BA1 9AN, UK
www.thermofluids.co.uk email: tony.smith@thermofluids.co.uk

Table 1 Specifications of the 3- and 6-Chamber Box Scrubbers.

Additional equipment that needs to be provided by the customer:
• Sump tank   • Water pump • Supply of gas for the trials • Supply of liquid for the trials

Fig. 10 Single-
Chamber-Box 

Scrubber.  

Side view.

Top view.

A Single-Chamber-Box Scrubber (SCB-
10D) is also available (Fig.10), with a 
cross-sectional area: 100 mm x 100 mm, 
and is more portable. 

This can be used to illustrate some of the key fluid-dynamic 
operating principles of the Multi-Chamber-Box Scrubber. Details are 
provided in a separate leaflet.


