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(71) We, UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY, London, a British 
Authority, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it 
is to be performed, to be particularly des-
cribed in and by the following statement: — 

This invention relates to apparatus for 
the solid to gaseous conversion of a material 
which on heating sublimes from the solid 
phase to the gaseous phase and is particu-
larly concerned with applications for the 
carrying out of such a conversion as a con-
tinuous automatically controlled process. 

A typical industrial process with which 
the apparatus of thi invention may be con-
cerned is the continuous conversion of 
uranium hexafluoride into uranium dioxide 
by reaction with steam and hydrogen in a 
gaseous phase reaction as described in the 
Specification of our copending Application 
No. 19664/70 (Serial No. 1,341,379). In 
such a process a continuous automatically 
controlled supply of gaseous phase uranium 
hexafluoride is required. Normally uran-
ium hexafluoride is supplied for such pro-
cesses in the solid state in transport con-
tainers. 

It is an object of the present invention 
to provide apparatus for converting the solid 
phase uranium hexafluoride contained in 
such containers into a gaseous phase uran-
ium hexafluoride supply for a process such 
as is described above. 

According to the invention apparatus for 
the solid to gaseous conversion of a ma-
terial which on heating sublimes from the 
solid phase to the gaseous phase comprises 
a container for the solid material, the con-
tainer having a gas outlet, and means for 
spraying hot water over the container to 
cause vaporisation of the material in the 
container, the rate of supply of hot water 
over the container and therefore the rate 
of vaporisation of the material being con-
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trolled in accordance with the pressure of 
gas in the container. 

In a preferred form of the invention the 
hot water spray is derived by the recircula-
tion of water gathered at the base of the 
container after spraying over the container, 
recirculation of the water being by a steam 
ejector which reheats the water, the supply 
of steam to the ejector and hence the rate 
of recirculation of the water being controlled 
in accordance with the pressure of gas in 
the container. 

Means for spraying cold water over the 
container may also be provided for cooling 
the container to terminate the conversion of 
the material from the solid to the gaseous 
phase. 

An apparatus according to the invention 
will now be described by way of example 
with reference to the drawing accompanying 
the provisional specification, which shows 
a sectional view of such apparatus. 

Referring to the drawing a vertically 
orientated tank 1 is shown having a remov-
able lid 2. Located in the tank 1 is a cylin-
drical transport container 3 containing solid 
phase uranium hexafluoride. Location for 
the container 3 in the tank 1 is provided by 
annular upstand 4 fitted in the base of the 
tank 1 and by locking bars 5 pivotably at-
tached to the walls of the tank 1 immedi-
ately below the lid 2 and bearing on the 
top of the container 3. The top of the 
container 3 is provided with a lifting attach-
ment 6 and a filler/outlet valve 7. The 
valve 7 is connected into a line 8 for 
supply of gaseous phase uranium hexafluor-
ide to process equipment. Located imme-
diately above the container 3 are two an-
nular pipes 9 and 10 the internal diameters 
of which allow the container 3 to be loaded 
into or removed from the tank 1 without 
difficulty. Both of the annular pipes 9 and 
10 have equidistantly spaced apertures in 
their inner surfaces which allow water sup-
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plied to the pipes to be sprayed onto the 
top of the container 3. The upper annular 
pipe 9 is connected to a cold water suppiy 
line 11 whilst the lower annular pipe 10 

5 is connected into a hot water supply line 12 
which extends down towards the base of the 
tank 1 where it connects into a steam ejector 
13. A pipe 14 connects the ejector 13 into 
the bottom of the tank 1. A line 15 sup-

10 plies steam to the ejector 13. The supply of 
steam to the ejector 13 is controlled by 
means of an air controlled valve located in 
the line 15 which is actuated by an air sig-
nal from a pressure transducer located in the 

15 line 8. Thus the steam supply to the ejec-
tor 13 is controlled by the pressure of gase-
ous phase uranium hexafluoride in the line 
8. When the valve 7 is in the open posi-
tion the pressure of gaseous phase uranium 

20 hexafluoride in the line 8 will be the same 
as in the cylinder 3. 

In operation a container 3 containing 
uranium hexafluoride in the solid phase is 
loaded into the tank 1 and located in posi-

25 tion by means of the upstand 4 and the 
locking bars 5. The line 8 is then con-
nected to the valve 7 which is then opened. 
Steam is supplied by the line 15 to the 
ejector 13 causing it to draw water 16 from 

30 the base of the tank 1 via the pipe 14 and 
pass it mixed with steam up the line 12 into 
the annular pipe 10 from which it emer-
ges as a hot water spray which is directed 
on to the top of the container 3. The water 

35 from the hot spray runs down the outside 
of the container 3 and collects in the base 
of the tank 1 where it is available for re-
circulation by the ejector 13. The hot water 
spray heats the walls of the container 3 and 

40 converts the solid phase uranium hexafluor-
ide contained therein, into the gaseous 
phase, which passes out of the cylinder 3 
via the valve 7 into the line 8. 

The pressure of the gaseous uranium hexa-
45 fluoride controls the amount of steam sup-

plied to the ejector 13 and hence controls 

the volume of hot water sprayed on to the 
top of the container 3 from the annular 
pipe 10. In this way the heat supply to the 
container 3 and thus the rate of conversion 50 
of the uranium hexafluoride from the solid 
to the gaseous phase is automatically con-
trolled. 

The cold water spray from the annular 
pipe 9 is used to cool down the container 3 55 
when it is required to stop the conversion 
of uranium hexafluoride from the solid to 
the gaseous phase. 

WHAT WE CLAIM IS:— 60 

1. Apparatus for the solid to gaseous 
conversion of a material which on heating 
sublimes from the solid phase to the gase-
ous phase comprising a container for the 65 
solid material, the container having a gas 
outlet, and means for spraying hot water 
over the container to cause vaporisation of 
the material in the container, the rate of 
supply of hot water over the container and 70 
therefore the rate of vaporisation of the 
material being controlled in accordance with 
the pressure of gas in the container. 

2. Apparatus as claimed in claim 1 
wherein the hot water spray is derived by 75 
the recirculation of water gathered at the 
base of the container after spraying over the 
container, recirculation of the water being 
by a steam ejector which reheats the water, 
the supply of steam to the ejector and hence 80 
the rate of recirculation of the water being 
controlled in accordance with the pressure 
of gas in the container. 

3. Apparatus for the solid to gaseous 
conversion of a material which sublimes on 85 
heating substantially as hereinbefore des-
cribed with reference to the drawing accom-
panying the provisional specification. 

J . Y . L E M A S U R I E R , 
Chartered Patent Agent, 

Agent for the Applicants. 
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