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Netherldnds, do’ hereby declare the invention, deposition of matter from impurities carried 50
for which we ! pray that.a patent may be in the fluid state with the fliid stream. It has
granted to us, and the method by which it is  gjgo been sought to provide screening means in
to be performed, to: be particularly described the form of a layer of céramic balls or other
in and by the following - statement : — discrete bodies of ipert solid material, and of
The invention relates to apparatus for a size several times greater. than that of the 55
effecting . contact between ‘a bed of granular particles of the bed, -but in this case also
. solids and a; fluid which :may be a liquid, 2 it js found that the finer ‘particles of entrained
. vapour or .gas, wherein . the fluid Passes  material :pass through the screening layer and
. through - both: the bed -and- screening means gpe deposited in the solids bed itself, leading
A to a high pressure drop and consequent shut- 60
It is the object of the invention to provide _
an improved apparatus for contacting a fluid |
with a bed: of subdivided solids wherein the
‘on-stream time is extended. S
. b ntain ) la According to the present invention, an
.+ catalyst to convert the. sislph apparatus for effecting contact between fluid
. hydrogen sulphide. Pt .' and granular solids comprises ‘a tank; a bed
! ' In such apparatus i is often necessary to of granular .solids in a_ portion of said tank
. Tmount a screen withinthe essel near the bed constituting a solids chamber; screening means 70
- of solids,.either on the’ upstream side thereof engaging the upper horizontal surface of said
; i 0 ' i . bed and dividing the intetior of said tank into
- Tied ‘into the 1 1a/or on the solids chamber and an ‘ante-chamber, said
30 . side to retain the solids.It. has been found in screening ‘means offering substantially no re-
- practice that Such screens. become fouled in  sistance to fluid flow through the tank. and 75
' time, leading to. reduced fluid flow rates which maintaining the surface of said bed in an ex-
- become 55 low_that the -unit must be shut  tended form with an area st least about three
- downfor..cleaning, anc attempts have been times greater than the cross sectional area of |
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“vide __fm__f_'-_a_.-.;q_tal screen ase*greater than the antechamber . and the other with said solids
-Cross -sectional area of ¢ vessel, as by giving chamber for the flow of a fluid successively
the screen a conical shape. However, it was through said chambers -and - thiough. said
further found that clogging. .occurs also at screening means and bed -of granular solids, o
.the-surface of the bed. For example, it is not By this means the surface ares of the bed of 85
feasible, without incurring.;_at ‘excessively high granular: solids (specifically, for example, a
pressure drop,-to use a sufficiently fine 'screen ] at which the fluid enters the body
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. nozzle 16.
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~-a plate 18."
- The tank
partmon 19 which divides the tank intd -a
jower solids-chamber -20; containing’ the afore-
mentioned ‘bed of sohds, and an antechamber -
21; The partition. 19 ‘consists of a metallic"
deck. screen 24 formed of woven® wires and-
stiffened by a framcwork of structural angle .
* bars 22, whick are “supported by a ring 23
welded to the inside’ of ‘the tank, the frame- -
work 22 being secured to’ the screen 24- by
bolns ‘and washers 25.
"A plurality of

- deck screen 24 to ‘each of which is fastened
-a-pendant;- cylindrical -screen 26. As is shown
in” Figures 3-and 4, each ‘screen 26 has a-
cylindrical side 27- carrying a flat bottom: 28
‘and a Tim’29, all: ‘made of metallic- woven -
" wireé screen, and joined -to one another by
soldering or ~ brazing. The . baskets ‘extend
down through the openings in the deck screen -
with the rims 29 resting on
and secured thereto by bolts and washers 30.
 Tr will be noted from' Figure 1 that the:
ipper level ‘of the bed 14 is spaced beneath
the partition by a short distance which is less
than the heights of the pendant screens, and ..
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hirtyni as " shown in
ﬁlcé%? % d@?@?ﬁ&ﬁ geep ‘and 5-7/8

s in diam de of like screen
stock, the onstream time between cleamng was
prolonged to 18 months.

Figure 5 shows a modxﬁcatmn wherein the
screens 26a are conical in shape.

Figures 6 and 7 show an intérmediate and
final stage in the setting up of an apparatus
employing a layer of ceramic. balls as the
screening means. In Figure 6 the tank 10 has
its dome 11 removed and is part-filled with a
bed of loose granular material 14. Into the
surface of the bed are inserted a number of

. tubes 31 which are then filled .with ceramic

balls 32. The tank 10 is then filled with fur-
ther granular material up to the level 33 indi-
cated by a dotted line. Thereafter the tubes
are withdrawn, leaving the balls.32 in posi-
tion as shown in Figure 7, and a further layer
of balls 34 is added before the dome 11 is
replaced. Alternatively, the tubes may be with-
drawn after addition of the layer: of balls 32.

By way of example, a reactor 5.3 feet in
diameter, employed for the purpose and with
a catalyst as described above, can be set i by
the use of 28 tubes each about 3 feet long. and
3 inches in diameter, the ceramic’ balls .ém-
ployed being of the same size and ‘about .}
inch in diameter. By this means, the on-stréam
time between cleaning was prolonged from six
months (in a reactor having a screen consist-
ing only of a 33 inch layer of ceramic balls)
to eighteen months. T desired, -the ceramic
balls could have been of the same ‘size and
about 1 inch in diameter.

WHAT WE CLAIM 1IS:—

1. Apparatus for effecting contact between
fluid and granular solids, ccmpnsmg 4 tank; a
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extendm
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close enough for the cylindrical screens to ex—
tend over the grcater part of their length into
said bed.

4. Apparatus according to claim 2 or 3,
comprising a supporting frame for the parti-
tion, said partition- being formed of screen
material.

5. Apparatus aocordmg to claim 1, com-
prising, as the screening means, a layer of dis-
crete particles of inert material, part of which
layer extends into deep depressmns formed in
the upper surface of the bed of granular solids
so as to maintain said depressions in being in
the configuration of said surface, said depres-
sions being of such dimensions that the surface
area of the bed is at least about three times
greater than the cross-sectional area of the
tank, and the depth of the depressions below
the upper surface of :the bed forms the greater
part of the toral depth of particles of inert
material.

6. Apparatus accordmg to claim 5, wherein
the particles of inert material are of an average
size at least about three times greater than the
particles of granular solid.

7. Apparatus according to claim 6, wherein
the particles of m :material are ceramic
spheres. ;

8. Apparatus accordmg to any one of the
preceding clalms, wherein the screening means
are disposed in the upper part of the tank,
dividing the interior. thereof into a larger and
lower solids chamber and a smaller and upper
antechamber. '

9. Apparatus accord1ng to any of the pre-
ceding claims, whetein’ the granular solids are

catalyst particles,
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prising inserting into the upper surface of a as described with reference
to F| gures 1-4, bed of granul ar soI ids contained in a tank a Figure
ot FagateT ol —th panyt: y of pipes, filling said

'plpes vvlth""dls- dravm ngs : crete partlcles of inert material, f||||ng
'said 13. Apparatus for effecting contact between 20 t ank around said
pipes with further granular a fluid and gr anul ar solids, substantiall y--as
solids. @nd then w thdraw ng sai d9M4,19s, and, descri bed. bef ore. or

after withdraw ng said_pr pes, adding 10 a Iayer of the discrete artlcles

0. A method of se rm Apparal ﬂﬁg
ggm):jgt ?l ding to claim 6 or ‘%gﬁg& EI I\S.%g& 23 “Eole anu?a hi lam.ﬁ%ar at ggapg:, ar
prising msertmg mto the ib

ence t

effecti n&d(‘dﬂ Eds\osthined in a thiked | Flg@Bls 65 F BE panylng a~f | ui d=and
gr anulhrpb@hwdémeﬁﬂmxpsaid ipel wvith dis- drawmgs Agent s for the pli canl_ﬁle/
met hod cg%r?é’a‘dﬁ‘ndcw s ;ithﬁlhns said ol %@%ggﬂ% ;contacy ?ﬁ@&lf%&’r
er, jbstanti

MBj esty' Sngt: Lo ol el
Publ i shebkfday orldiker d pipes, addihg Sout harrpt on Buil di ngs London, WC 2
f r om Whi &Hayer Of,-the'dlscrete Pamcles completely WILLENS & ROABENS,nay be gbt ai’ ned _

covenng said further granular solids. _ Chartered Patent Agents, &

. 11, Apparatus for effecting contact between Shell Centre, London, S.E.1. M
a fluid and granular solids, set ‘up by the _ Agents for the Applicants.

meuhod clalmed in claim 10

Lenmmzton Spa: Printed for Her Majesty’s Statlonery Office; by the Courier Press.—1962.
: Pubhshcd by The Patent Oﬂicc, 25, Southampton Buildings, London, W.C.2, from which
copies may be obtained. o

U ¢ L M [ * o ’ .




