
904,703                                    .3               chamber 21 and
passes through  the deck    bed of granular  solids in a portion of said
screen 24 and the several pendant screens 26  tank  constituting a solids
chamber;"screening               into the bed 14. The converted vaporous
mix-  means engaging the upper horizontal surface               ture of
hydrorbons and hydrogen sulphide  of said bed and dividing the interior of
said           5  is discharged through  the  nozzle. 16.  The  tank into
the solids chamber and an ante-  70           screens intercept most of
the  scale and other   chamber, said screening means offering sub-
foregn bodies which would otherwise foul the    stantially no resistance to
fluid flow through               bed. By arranging the screens  as shown
much    the tank and maintaining the surface of said               of the
scale is able to collect at the bottoms  bed in an extended form with an
area at least        -'.10  of -the !pen'dan~t screens,' leaving the sides
tin-- 'about -three times greater than the cross sec-: 75     clogged.
However, the action of  the  screens is  tional area of said tank; and
inlet and outlet          imperfect and small solids are carried  through
means  for  said tank,  one of which communi-     the screens into the
bed. By engaging the  cates with said  antechamber and the  other
pendant screens in the  bed these entrained   with said solids chamber for
the flow of a:          15  solids are distributed over a greater boundary
fluid successively through said chambers and. 80              area of the
bed, and the bed can be  operated  through said screening means and bed of 



for an extended period without shut-down for  granular solids.
cleaning.               By way of example a reactor 6.5  feet in  prising
as the screening means a  partition       20  diameter  applied to the
service and with the   and  a plurality of cylindrical screens  con-  85
catalyst described in the  preceding paragraph   nected at  one end to
openings in said parti              had to be cleaned on an   average of
about  tion and being closed at the other end with              every three
months when provided with a deck     screen material, having the closed
ends thereof              screen of stainless steel, square mesh,  8 meshes
extending into the bed of solids.         25  per inch, but without the
pendant screens.        3. Apparatus  according to claim 2, wherein  90
When  the  reactor was modified  to  provide   the partition is so spaced
from the surface of              thirtynine  pendant  screens, as  shown
in  the bed as to allow passage of fluid between              Figures 1-4 ,
each 16 inches  deep and 5-7/8     the partition and the  surface of the
bed but is              inches  in diameter and made of like.screen   close
enough for the cylindrical screens to ex-         30  stock the onstream
time  between cleaning was    tend over  the greater part of their length
into:  95    prolonged to 18  months                             said bed.
Figure  5 shows a modification wherein the       4. Apparatus according to
claim  2 or 3,             screens 26a are conical in shape.
comprising a supporting frame for the part-     Figures 6  and 7 show an
intermediate and  tion,  said  partition being formed of screen         35
final stage in the setting up of  an  apparatus     material.
100     employing  a  layer of ceramic balls as the  5. Apparatus according
to claim. 1, com - 



screening means.  In Figure   6   the tank 10 has     prising, as the
screening means, a  layer of dis-             its dome 11 removed and is
part-filled with a  crete particles of inert material, part of which
bed of loose granular material 14. Into the  layer extends into deep
depressions formed in     40  surface of the bed are inserted  a number of
: the upper surface of the bed of granular solids  105        tubes 31
which are then filled with ceramic   so as  to maintain said depressions in
being in   balls 32. The tank 10 is then filled with fur -  the
configuration of said surface, said depres-             ther granular
material up to  the level 33 indi-   sions being of such  dimensions that
the surface             cated  by a dotted line. Thereafter the  tubes
area  of the bed is at least about: three times        45  are withdrawn,
leaving the  balls 32 in posi-    greater than  the  cross-sectional area
of the  110        tion as shown in :Figure 7, and a further layer   tank,
and the depth of the depressions  below        of balls 34 is added before
the dome 11 is  the upper surface of the bed forms the greater
replaced.Alternatively  the tubes may be  with-  part of the total depth of
particles of  inert            drawn after addition of the layer  of balls
32.   material.        50  By way of  example, a  reactor  5.3    feet in
6. Apparatus according to claim 5,  wherein diameter, employed for the
purpose and with   the particles of inert material are of anaverage
a  catalyst as described above, can be set up by   size at least about
three times greater than the     the use of 28 tubes each about 3 feet long
and   particles of granular solid.            3 inches in diameter, the
ceramic balls em-      7. Apparatus according to claim 6, wherein
ployed being of the same size and  about [err]  the particles of inert
material are ceramic  120            inch in diameter. By this means, the
on-stream       spheres 



time between  cleaning was  prolonged from six     8. Apparatus according
to any one of the            months (in a reactor having a screen
.consist-.  preceding claims, wherein the screening means            ing
only of a 33.inch  layer of ceramic balls)  are disposed in the upper part
of the tank       60  to eighteen months. If desired, the  ceramic
dividing the interior thereof into a larger and  125         balls could
have been of the same size and  lower solids chamber  and a smaller and
upper       about 1 inch in diameter.                   antechamber.
WHAT WE CLAIM IS:-                       9.  Apparatus according to any of
the pre-              1. Apparatus for effecting contact between    ceding
claims. wherein the granular solids are       65  fuild and granular
solids, comprising a tank; a   catalyst particles.             4
904,703       10. A method of setting up an apparatus       12. Apparatus
for effecting contact be-  15      according to claim 6 or 7, said method
com-  tween a fluid and granular solids substantially 



prising inserting into the upper surface of a  as described with reference
to Figures 1-4,      bed of 'granular solids contained in a tank a  Figure
5 or Figure 7 of the accompanying 5   plurality of pipes, filling said
pipes with dis-  drawings.     crete particles of inert material, filling
said  13. Apparatus for effecting contact between  20     tank around said
pipes with further granular  a fluid and granular solids, substantially as
solids. and then withdrawing said pipes, and,  described.     before.or
after withdrawing said pipes, adding 10  a layer of the discrete particles
completely            WILLENS & ROBBINS,     covering said further granular
solids.                  Chartered Patent Agents,       11. Apparatus for
effecting contact between      Shell Centre, London, S.E.1.     a fluid and
granular solids, set up by the              Agents for the Applicants.
method claimed in claim 10.            Leamington Spa: Printed for Her
Majesty's Stationery Office, by the Courier Press.-1962.
Published by The Patent Office, 25, Southampton Buildings, London, W.C.2,
from which                                        copies may be obtained.


