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(54) Gas cleaning apparatus 

(57) Apparatus for removing radioac-
tive constituents from a gas f low com-
prises a cartridge 5 containing iodine 
absorber 14 and movable from the 
left-hand position into which it is in-
serted past door 16 to the right-hand 
position where a jacking mechanism 6 
lifts it into f low communication with gas 
inlet and outlet ducts 1,2. Double lid 
systems 9 , 1 0 each comprise one lid 
closing the cartridge port 7 or 8 and 
another closing the corresponding port 
leading to duct 1 or 2. The lids are 
engaged and lifted by means 11,12 
when the cartridge is in place, to open 
the f low paths, and subsequently lo-
wered and disengaged when the car-
tridge is to be replaced. 
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SPECIFICATION 

Gas cleaning apparatus 

5 The present invention concerns apparatus for clean-
ing a gas flow by the removal of an undesirable 
constituent or constituents from the flow. 

The invention has particular application in the 
reprocessing of nuclear fuel. In a reprocessing plant 

10 involving gas flows it is necessary to clean the gas 
flows by removing radioactive and toxic constituents 
from the flows prior to discharge from the plant. One 
such constituent is radioactive iodine. Suitable 
absorbers are known and available but the handling 

15 and disposal of such absorbers can present prob-
lems in a reprocessing plant involving radioactive 
and toxic materials. Accordingly, the aim of the 
invention is to provide apparatus which facilitates 
the handling and disposal of absorbers and other 

20 filter means which through use become contamin-
ated with radioactive and toxic materials. 

According to the present invention apparatus for 
cleaning a gas flow by the removal of a particular 
constituent or constituents from the gas flow com-

25 prises a container having inlet and outlet ports 
engageable with corresponding ports in the gas flow 
path, closure means operable as a unit to open and 
close the respective ports such that the faces of the 
closure means which are subject to exposure to an 

30 environment outside the gas flow path are at all 
times isolated from the gas flow, a gas permeable 
support within the container and sub-dividing the 
interior of the container into first and second com-
partments, means in the first compartment to retain 

35 the particular constituent of constituents in the gas 
glow, the inlet port communicating with the first 
compartment and the outlet port communicating 
with the second compartment and means for mov-
ing the container into and out of operative engage-

40 ment with the ports in the gas flow path. 
The means in the first compartment to retain the 

constituent of interest can, for example, be an 
absorber material or a filter element. 

The invention will be described, by way of exam-
45 pie, with reference to the accompanying drawing 

which is a diagrammatic sectional elevation of an 
apparatus for cleaning a gas flow. 

Ductwork for a gas f low in a nuclearfuel reproces-
sing plant is denoted by reference numerals 1 and 2. 

50 Ducts 1 and 2 are arranged side-by-side and a supply 
flow along the duct 1 passes into a container 5, in 
which the flow is cleansed, before entry into the 
return flow duct 2. The ducts 1 and 2 are located in 
the roof of a chamber 3, the walls and roof of the 

55 chamber being radiation and thermal shielding 
material. 

A trolley 4 supporting the container 5 is movable 
on rails arranged nearthe roof of the chamber 
whereby the container can be moved between the 

60 full and chain-dotted positions shown in the draw-
ing. As an alternative to the illustrated embodiment, 
a trolley system running on the floor of the chamber 
can be provided for the movement of the container. 

In the full line position, the container 5 is lifted by a 
65 jacking mechanism 6 such that ports 7 and 8 in the 

upper end of the container sealingly engage corres-
ponding ports in the bottom of the respective ducts 1 
and 2. The ports 7 and 8 and the corresponding ports 
in the ducts 1 and 2 are normally closed by separate 

70 interengageable lids - a so-called double lid system. 
Double lid systems are well known and can take a 
number of different forms, and an example is shown 
in UK Patent Specification No 2000049. One purpose 
of a double lid system is to isolate the surface of the 

75 lids which, in use, are exposed to the environment 
from the gas flow to thereby prevent contamination 
of these surfaces with radioactivity. Respective dou-
ble lid systems for the ports 7 and 8 are denoted by 
reference numerals 9 and 10. Each double lid system 

80 comprises a closure lid for the respective port in the 
container and a closure lid for the corresponding 
opening in the duct. The lids are releasably interen-
gageable and are moved into and out of engage-
ment with the ports as a unit by actuating means 11 

85 and 12 respectively. To open the ports to provide 
communication between the ducts and the container 
the lids are engaged and withdrawn into the ducts to 
the positions shown in the drawing. The outermost 
faces of the lids which, upon removal of the 

90 container from the ducts can be exposed to the 

environment, are in close abutting relationship when 
the lids are engaged as a unit and withdrawn into the 
ducts with a peripheral seal at their edges. The faces 
are thereby isolated from the gas f low and are not 

95 contaminated with radioactivity. 
The container is divided internally into two com-

partments separated by a gas permeable membrane 
such as a perforated plate 13 positioned nearthe 
lower end of the container 5. The upper end larger 

100 compartment above the plate is filled with an iodine 
absorber 14. The lower compartment is empty and 
communicates with a conduit 15 which passes 
through the larger compartment and is an extension 
of the port 8. Consequently, with the container in 

105 position and the ports open gas can f low from the 
duct 1 through the absorber 14 to pass into the lower 
compartment and return along the conduit 15 to the 
return f low duct 2. Radioactive iodine in the flow is 
retained by the absorber material in the upper 

110 compartment and the flow returning to the duct 2 is 
substantially free of radioactive iodine. 

To remove and replace a used container the 
double lid systems are actuated to close the respec-
tive ports and to disengage the releasable couplings 

115 between the lids. The container is lowered by means 
of the jacking mechanism 6 and is transferred on the 
trolley 4 to a position beneath a movable gate 16 in 
the roof of the chamber 3. The gate 16 is opened to 
allow the container to be lifted out of the compart-

120 ment and transported to a store. A replacement 
container having fresh absorber material is located 
in position by reversing the procedure for removal. 

In practice, the ducts 1 and 2 can extend across a 
plurality of chambers disposed side-by-side and the 

125 containers in the chambers can be replaced and 
renewed sequentially. 

The contaminated absorber remains within its 
container during and after removal of the container 
from the chamber. Consequently, it is not necessary 

130 to handlethe absorber itself with resultant improve-
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ments in health and safety standards for the oper-
ators of the plant. 

It wil l be appreciated that the containers can be 
filled with appropriate absorber materials or filter 

5 elements to remove other constituents, either 
gaseous or particulate, f rom a gas f low and that the 
apparatus is not confined to use for the removal of 
iodine. 

10 CLAIMS 

1. Apparatus for cleaning a gas f low by the 
removal of a particular constituent or constituents 
f rom the f low comprising a container having inlet 

15 and outlet ports engageable with corresponding 
ports in the gas f low path, closure means operable 
as a unit to open and close the respective ports such 
that the faces of the closure means which are subject 
to exposure to an environment outside the gas f low 

20 path are at all t imes isolated f rom the gas f low, a 
gas-permeable support within the container and 
sub-dividing the interior of the container into first 
and second compartments, means in the first com-
partment to retain the particular constituent or 

25 constituents in the gas f low, the inlet port communi-
cating with the first compartment and the outlet port 
communicating with the second compartment and 
means for moving the container into and out of 
operative engagement wi th the ports in the gas f low 

30 path. 
2. Apparatus as claimed in claim 1 in which the 

closure means comprises a closure lid for a respec-
tive port in the container and a closure lid for the 
corresponding port in the gas f low path. 

35 3. Apparatus as claimed in claim 1 or 2 including 
a jacking mechanism for moving the container into 
and out of operative engagement with the ports in 
the gas f low path and transfer means for displacing 
the container between said ports and a handling 

40 station. 
4. Apparatus for cleaning a gas f low by the 

removal of a particular constituent or constituents 
f rom the f low substantially as herein described with 
reference to and as illustrated in the accompanying 

45 drawings. 
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