1 549 595

10

15

20

30

35

PATENT SPECIFICATION

(21) Application No. 7681/78
(31) Convention Application No. 7700162
33) Netherlands (NL)

(44) Complete Specification Published 1 Aug. 1979

(51} INT. CL.2 BU1D 19/00 19/02 //

B01T £/08 8720
(52} Index ut Accepiance
BIM 1 2 X
BIF Cz D2B

(32) Filed 27 Fcb. 1978

(11)

_(19)
(32) Tiled 1 Mar. 1977in  £3

{72) Inventors: MALCOLM WILLIAM McEWAN
MARIUS BASTIA AN TEEKENS,
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LIQUID, SLURRY REACTOR EQUIIPED WITH
THE APPARATUS AND SYNTHESIS PROCESS
USING THE STURRY REACTOR

(71) We, SHELL  INTERNA-
TIONALE RESEARCH MAATSCHAP-
PLI B.V., a company organised under the
laws of The Netherlands, of 30 Carel van
Bylandtlaan, The Hague, The Netherlands,
do hereby declare the invention, for which
we pray that a patent may be granted to us,
and the method by which it 1s to be per-
formed, to be particularly described m and
by the follewing stalement:—

The invention relates to an apparatus for
separating gas and liquid, comprising a cen-
tral upfiow tube which at the top opens, via
an over flow edge, into a separator hood fit-
ted over and around the top of the npflow
tube and having & gas ouflet above the over-
flow edge and a liquid outlet below the over-
flow edge, but outside the upflow tube.

The simplest embodiment of such an
apparatus is the one in which the upflow
tube is cvlindrical and the overflow fube is
formed by the upper edge of the upflow
tube. Such an embodiment has been de-
seribed for instance in Netherlands patent
apgllication No. 7.512.807.

ow, it has been found that the degree to
which a scparation beiween gas and liquid is
effected by means of the abave-mentioncd
apparatus depends on the combined effect
of a residence of the phases to be separated
in the separator hood and of the movement
of the phases over the overflow edge. In cet-
tain applications — {or instance in the synth-
esis of hydrocarbons from synthesis gas in a
slugry-type reactor in which the catalyst is
suspended in recycled liguid product or in a
circulating anxiliary liquid and in which the
liquid and catalyst. after having been sepa-
rated from nnconverted gas and gaseous by-
products at the top of the apflow reactor,
are cooled outside the reactor and recycled
to the bottom of the reactor — it has been

found, when using the above-mentioned
simplest embodiment of the separating de-
vice, that the effect of the circular overfiow
edge alone does not bring about an adequ-
ate sepatation., The separation then has o
be completed in the space of the separator
hood outside the upflow tube where below
the overflow edge a liquid level must be
maintained with a very large surface area.
"This calls for an outcr d)i}ameter of the separ-
ator hood many times larger than that of the
upflow tube — in this case the reactor —
which is found to be unacceptable in prac-
lice. o

The present invention aims af solving this
problem and therefore proposcs, instead of
entarging the liquid surface arca in the separ-
ator hood, to lengthen the overflow edge.

Thus, according to the invention, the over-
flow edge is formed by a system of partitions
which traverse the space directly above the
upllow iube and continue in the space next
to #t and which divide the space in the separ-
ator hood directly ahave the upflow tube
and the space next to it into twe kinds of
compartment - open at the top — each com-
partment extending in the space over the-
upflow tube and in the spacc next 10 it, one
kind of compartment consisting of riscrs
which have ne boitoms in the space over the
upflow tube and which do have bottoms in
the space next (¢ it, whereas the other kind
of compartment consists of downcomers
which do have Dottoms in the space over the
upflow tube and have mo bottems in the
space next to it, the design being such that a
riser and a downcomer are always side by
side and have one partition in commeon.
Thus, essentially the top edges of all the par-
titians together funclion as the overtlow
edge. The liguid ascends from the upflow
tube into a riser compartment between the
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two partitions forming the riser. The liquid
13 then present not only in the part of the
tiscr that is located in the space over the up-
flow tube — and has no bottom — but also in
the other part of the riser which is located in
the space next to the space over the upflow
tube and which does have a bottom,

The liquid may fow over the edge of one
af the two partitions that form the riser inio
a neighbouring downcomer compartment,
There are two possibilities kere, namely:

a) the liquid flows over the partition dire-
ctly above the upflow tube and then plunges
from the part of the riser over the upflow
tube into that part of a downcomer which is
likewise lecated over the upflow tube, and
whicl at that lacation has a bottom. where-
upon the liquid flows along this bottom in
the downcomer concerned to that part of
the downcomer which is located nexi to the
space over the upflow tube. which part has
110 bottom, whereupon the liquid flows into
the part of the separator hood next to the
upflow tube {i.e. below the partition), sub-
scquently leaving the scparator hood via the
liquid outlet; .

} the liquid flows over the partition next
to the space over the upflow tube and then
plunges [rom the part of the riser next to the

-space over the upllow tube into the part of a

downcomer which is located next to the
space over the upflow tubs, which down-
comer has ng bottom at that location, so
that the liquid can flow directly into the
space of the separator hood next to the up-
flow tube (i.e. Eclow the partitions). subse-

uently leaving the separator hood via the
liguid outlet.

With the apparatus according to the in-
vention the liquid at the top of the upflow
tube and in the risers will generally show
some foam formation and have a Jower spe-
cific gravity than that in the downcomier.
The liquid level in the riser will almost come
tothe upg;er edges of the partitions, whercas
the liquid level 1o that part of the downcom-
er which is located next to the space over the
upflow tube will in most cases have fallen to
below the partitions, i.e. remasin below the
top edge of the upflow tube. It will. howev-
er, be clear that the whole situation will also
depend on the surface arca of the passages
in riser and downcomer and on the rale of
discharge via the liquid outlet, as well as on
the levcl control, if any.

According to the invention the partitions
traverse the space directly above the upflow
tube and the space next to it. 'The risers have
hottoms in the space next to the spacc aver
the upllow fube and the downcomers have
bottoms in the space over the upflow tube.
The bottoms will therefore be fiited both to
the partitions and to the upflow tube. This
construction will prevent any liquid tlowing
from the upflow tube direct into a down-

.are prefera

comer and from a riser direct into the space
next 1o the upflow tube. Thus the liquid is
invariably forced to flow over the edge of a
partition, which edge thus actually ucquires
the function of an overflow edge.

By installating a greater number of parti-
tions, which also increases the number of
risers and downcomers, the overal} length of
the overflow edge is increased. It will be
clear that the overflow cdge can be made
many times longer than it is when the top of
the upfllow tube jtself is used as (circular)
overflow edge. The number of partitions is
limited Ly the consideration that, 1o have
some cifect in the separation of gas and Ii-
quid, the compariments must have a certain
minimum width,

According to a preferred embodiment of
the inventjon all the partitions have horizon-
tal top cdges and all these top cdges lie jn
one piane. This embodiment will usually be
chiosen because it is the simplest one to fab-
ricate and has the advantage that all parts of
the overflow edge are equally functional,
However, it is possible to depart from this
embodiment and yet to retain at least part of
the advantages of the invention.

According to the invention the partitions

Ely placed in a radial position.
This construction is preferred cspecially
when upflow tube and scparator hood have
a circular cross-section, which will ccrtaimi
be the case when an elcvated pressure fs
used in that upflow tube. A radial position
of the partitions has the advantage that all
the risers and/or downcomers can be iden-
tical and can be egually spaced around the
circumference of the upflow tube, so that
the riscrs and the downcomers, respectively,
are all equally loaded.

A disadvantage of the radial position of
the partitions is that the compariments will
not be equally wide everywhere. If is also
possible for instance te place the partitions
parallel, but then special measures have fo
be taken on two sides of the separator hood,
where the partitions cannot iraverse both
the space over the upflow tube and the
space next {o it.

When the partitions are pluced radially it
may be preferable not to have them extend
aver the upflow tizhe as far as the produced
cenire line of the upflow tube. If they do,
the compartments narrow down to a wedge
shape. There is not much space there for the
partitions and, moreover, the top of each
compartment near this point will contribute
only little to the separation of gus and Li-
quid: the two partitions of a compartment
come too close together there, so thet the
width of the compartment becomes too
smali there,

When, as iudicatcd hereinabove, the par-
titions de not extend as far as the produced
centre line of the upflow tube. then, accord-

70

s

85

95

100

105

1o

115

120

123

130



1,549,595

L

10

20

25

30

35

45

50

33

ing to the invention, each partition is prefer-
ably connected, over the upflow tube, with
the ends of the two neighbouring partitions
by a lateral partition. thus, there will be
sume measure of structural rigidity in the
compartments and, in the casc of the down-
comers, the lateral partition may function as
overflow edge for the liguid coming up
through the upflow tube. The lateral parti-
ticns of the downcomess will be attached
with their lower edges to the bottoms of the
downcomers; whilst the upper edges of these
Iateral partitions may be level with the up-
per edges of the radial partitions, Unless
this is undesirable for structural reasons, the
lateral partitions of the risers may be omit-
ted; they do not contribute fo the overall
length of the overfiow edge. _
In particular when the phases to be sepa-
rated also contain solids for instance in the
case of a slurry reactor for hydrocarbons,
where thie phasc to be separated from the
gas phase comprises the hydrocarbons
themselves or an auxiliary liquid with solid
catalyst particles, but also in other cases
where ne dead corners can be allowed in the
separator hood (in which corners the resi-
dence time of a phase may for instance be-
come unaccepta%ly long), each botiom,
according to the invention, preferably slopes
downwards in the direction of that part of
the upflow tube wall which is Ipcated nnder
the compartment belonging to that bottom.
For the bottom of the riser, which is located
in the space next to the space over the up-
flow tubc, this means that it slopes down in-
wards, and for the bottom of the downcom-
er, which is Iocated in the space over the up-
flow tube, that it slopes down outwards. Ob-
viously, to save material, the fower edges of
the partitions may, if desired, be adapted to
this particular construction of the bottoms.
Preferably — in particular when a rclative-

"1y large quantity of liquid has to be sepa-

rated from the gas — in the case of a radial
positien:. the two partitions forming a riser
wnclude an angle of less than 15° and the two
partitions forming a downcomer include an
angle of moze than 15°,

According to another cmbodiment of the
invention, which has advantages for inst-
ance when o relatively smail quantity of li-
quid hag to be scparated [rom a gas phase,
the two partitions forming a riser include an
angle of more than 15° and the two parti-
tions forming a downcomer include an angle
of less than 13°,

it will be clear that. when the partitions
are placed radially and riser and downcomer
have equal angles, the surface areas of the
passages iu riser and downcomer are deter-
mined by the diameters of the upflow tube
and the separator hood {Provided that the
partitions traverse both the space over the
upflow tube and the space next to it}, Now,

in order to keep the diameter of the separ-
ator hood as small as possible, it is advisable
to make the angle included by the partitions
forming a downcomer compartiment large
with respect to the angle included by the
partitions forming a riser compartment. On
the ather hand, the overall length of the
overflow edge decreases when the tofal
number of compariments decreases. In
addition, the ratio between the passage of
the riser and that of the downcomer must
not deviate too much from the value dic-
tated by the ratic between the quantities of
gas and liquid to bc separated, becaunse if it
does, space. will be lost. A total number of
twelve risers and twelve downcomers has
been found to be a good compromise; a riser
and a neighbouring downcomer will then
together occupy an angle of 30°,

According to an embodiment of the in-
vention the partitions extend as far as the
wall of the separator hood. In this way a
simple construction is obtained. The separ-
ator hood then forms the required back wall
of the riser compartments; whilst the parti-
tions and the bottoms can be attached to the
separator hood. However, it is pointed out
that more complicated embodiments are
possible. Thus, in each riscr according o the
ahove embodiment a strip of the hottom
adjacent to the separator hood may be omit-

‘ted. whilst at the location where the bottoms

da begin the partitions of sach riser are con-
pected by a lateral partition. In this way
additional downcomers are formed which
are entirely located next to the space over
the upflow tube, the overflow edge being
formed by these laleral parlitions.

According to a particular embodiment of
the invention, which 15 pre-eminently suit-
able for use in slurry reaciors, the bottoms
make an angle with the horizonlal plane.
This embodiment hag special advantages
when the liguid contains solid particles. such
as a catalyst. .

The invention also relates o a slurry reac-
tor comprising a reactor vessel constructed
an an upflow tube as well as a separator
hood on the reacior vessel into which the
reactor vessel opens via an overflow edge,
which separator hood has a gas outlet above
the overflow edge and a liquid outlet below
the overflow edge, but outside the reactor
vessel, which liquid outlet is connected via a
cooling device placed outside the reactor
vessel to the bottom of the teactor vesscl,
which bottom is also fitted with a gas inlet.
The construction of the separator hood with
averflow edge is in accordance with one of
the above-menticned embodiments of the
invention. Such & slurry reactor is sudtable
for synthesizing a product that is liquid
under the synthesis coaditions by catalytic
conversion of a pas in the presence of 4 reey-
cled praduct containing a catalyst. The Teey-
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cled liquid with the catalyst, together with
the gas, is passed npwards through the rcace
tor; in the separator hood the unconverted

as, together with gaseous reaction products
1s separated from the liquid containing the
catalyst, which liquid is cooled ontsidc the
reactor and subsequently recycled to the
botlom of the reactor. Part of the liquid is
carried off as a product.

Ancther application of the skurry reactor
is the one in which from a gas a gaseous pro-
duct is synthesized with the aid of a catalyst
suspended in a recireulating axuniliary lEquid.
The gases are then separated from the au-
xiliary liquid. Alternatives to the twa above-
mentioned applications of the slurry reactor
are, for instance, those in which the external
cooling of the liguid separated from the gas
is omitted, in which the separated iquid is
not recycled or in which during the separa-
tion the catalyst is left in the reactor.

The liguid discharge facitities in the separ-
ator hood preferably comprise at least four
discharge lines cqually spaced around the
circumference of the separator hood, each
connected to the bottom of the reacior via »
scparate heat exchanger. This embodiment
is pre-eminently suitable for use in the
synihesis of one or more hydrocarbons from
a gas conlaining bydrogen and carbon
monoxide. In this “Fischer-Tropsch™ synth-
esis a considerable amount of heat is gencr-
ated in the reactor, which heat can be effi-
ciently removed in the way indicated above,

The invention will now be further eluci-
dated with reference to the accompanying
drawing.

In the drawing, Fig. 1 is a schematic longi-
tudinai section through a slurry reactor with
separator hood in accordance with an embo-
diment of the invention.

Fig. 2 is a cross-section, on a larger scale,
accarding fo line I-I in Fig. 1.

Fig. 3 shows a schematic perspective of
part of ihe intcrior of the separator hood
according to Figs, 1 and 2.

Fig. 4 shows a schematic perspective part
of (he puri of the interior of a separator
hood without corresponding to that of Fig. 3
according to another cmbodiment of the in-
vention.

With reference to Fig. 1, a first short de-
scription will be given of the principle of the
slurry reacior according to an embodiment
of the invention.

The shirry reactor, 1, is constructed as an
upflow tube, i.e. in the vertical reactor ves-
sel 1 a liguid phase - containing catalyst par-
ticles —and a gascous phasc flow upwards.
The upper edge, 2, of the reactor vessel 1
has been cut off straight, so the upper edge,
2, is circular and lies in a horizontal plane.

On top of and around the upper part of
rcactor vessel 1 a separator hood has been
fitted, the diameter of the separator hood

being larger than that of the reactor vessel 1.
The top of hood 3 is closed by 2 cover, 4,
with a central gas outlet 5. The underside of
hood 3 is located beside upper edge 1 of ves-

sel 1 and is consteucted as a bottom, 6, stop- -

ing down inwards. this bottom 6 has outlets
to four liguid discharge pipes 7, two of
which are visible in the drawings.

In the space directly above the upflow
tube 1 and in the space next to it, hood 3 has
a system of pariitions — to be further de-
seribed hereinafter with reference to Figs, 2
and 3 — which together generate a system of
overflow edges lying in the horizontal plane
8 through the upper edges of the vertical
partitions 9, which upper edges themselves
are also overflow cdges. The liquid and the
gas flow from vessel 1 between certain pairs
of vertical partitions 9 upwards to plane 8,
where the liquid plunges over the overflow
edges and flows between other pairs of ver-
tical partitions downwards into annular
space 10 under plane £ next to the space di-
rectly above the reactor 1. From annular
space 10 the liguid flows down through the
dk:scharge pipes 7 to heat exchangers 11 and
from there to the bottom 12 of reactor 1 via
pipes 13.

The gas phase which is separated from the
lignid during averflow of the liquid in hood
3 collects in space 14 above plane 8 and is

removed from it via cutlet 5. At the battom
12 of reactor I fresh gas is supplied via inlet
tube 15.

With this slurry reactor it is possible to
synthesize, for instance, a hydrocarbon
from synthesis gas containing H» and CO
supplied via tube 15, bfl passing Iicauid pro-
duct in which the catalyst required for the
synthesis is suspended, topether with the
gas, upwards throngh reactor 1., by separat-
mg the unconverted gas and the gaseous
reaction products in hood 3 from the ligquid
“containing catalyst and discharging it via
tube 5, by recycling product and catalyst via
tube 7, heat exchanger 11 and tube 13 to the
bottom 12 of the reactor — meanwhile cool-
ing product and calalyst in exchanger 11 —
and by discharging excess product and any
catalyst to be regenerated via discharge noz-
zle 16 from hood 3. In the synthesis of hyd-
tocarbons external cooling is often desirable
because of the highly exotheymic character
of the reactions.

With reference to Figs. 2 and 3 a further
description will now be given of the con-
struction of the system of partitions in hood
3 of the apparatus according to Fi:g. 1.

As is seen from the top view of iﬁ. 2, the
vertical partitions 9 have been placed radiai-
ly in hood 3 in a particular manner, They
gxtend in plane § from the wall of hood 3 to
a cylindrical opening 17 which iy the centre
of hood 3. Partitions ¢ form neighbouring
pairs including a smaller and a larger angle,
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respectivety (10° and 20°, respectively).
Upper edges 18 of partitions 9 in plane 8
form vverflow edges (see Fig. 3). Between
two neighbouring partitions 9 making an
angle of 10” 4 bottom 19 is present between

the wall of hood 3 and upper edpe 2 of up-

tiow tube 1. which bottom slopes down in-
wards because it adjoins the wall of hood 3
at the leve] of planc 8, i.e. at the level of
upper cdges ‘18 ot vertical partitions 9,
whereas it adjoins upper cdge of upflow
tebe 1 some distunce below this plane 8.
Bottom 19 ands at cdge 2, i.e., between the
vertical partitions referred to there is no
bottom in the space over tithe 1,

Betiveen two neighbouring partitions 9
making an angle of 20° a bottom 20 is pre-
sent in the space over tube 1, which botlom
extends apwatds from upper edge 2 of tube
1 to cylinder 17, The bottom hegins at the
level of upper edge 2 and ends at cylinder
17, some distance befow planc 8, in an edge
21. From edge 21 a lateral partition 22 rises
vertically to plane R, L.e. to the icvel of the
upper edges (8 of partilions 9. Bottoms 20
are located in the space over upflow tube 1,
so they do not extend into the space next to
it. Bottoms 19 and 20 as well us partitions 22
have Deen welded in place between parti-
tions 9.

This means that two kinds of compart-
ment have been formed between partitions
9. viz.:

— riser compartinents beiween partitions 9
which include an angle of 10°, which riser
compartments are open at the bottom in the
space over upflow tubc 1 and closed at the
bottom in the space next to it (bottoms 196.
— dawncomer compartments between parti-
tions 9 which include an angle of 20°, which
downcomer compartments are closed at the
hottom in the space over upflow tube 1 (bot-
toms 20) and open at the hottom in the
space next fa it. Moreover, in the space over
upflow tube 1 the downcomer compart-
meats, when viewed in a radial direction,
are closed st the inside (lateral partitions
22).

The operation of the system of partitions
and bottoms described and depicted is as
follows:

In Fig. 3 three compartments are shown
in perspective, of which the foremost is a tis-
er compartment, the middle one a down-
comer compdartment and the hindmost 4 ris-
er compartment again.

The liquid phase and the gas phase flow
from reactor | between partitions % of the ris-
er compartments and in the space inside the
circle of lateral partitions 22 upwards to
overflow edges 18 and 23. As the phases
flow over thesc cdges a separation takes
place, the gas being removed in an upward
direction while the liquid flows down in the
downcomer compartments belween parti-

tions 9 and 22, eventually arriving in space
10 beside reactor 1 and flowing.downwards
from there.

Owing to the spccial shape of the riser
compartinents — which widen upwards — an
cxpanding mass of foam in hood 3 can be
coped with; whilst owing to the sloping posi-
Lion of bottoms 19 and 20 there arc no dead
corners in which catalyst particles can stay
behind.

Fig. 4 shows a grealy simplificd cmbodi-
ment of the construction according to Fig. 3,
Two riser compartments are visible, which
are bounded by radial partitions 24 and 25
and by radial partitions 26 and 27, respec-
tively. Between partitions 25 and 26 there is
a downcomer compartment.

Wall 28 of the reactor ends at the topin a
horizontal circular edge 29 to which bottoms
30, 31 and 32, of & riser, a downcomer and a
riser, respectively, have been connected by
welding.  The hottoms are all in one plane,
the plane through edge 29 and through the
lower edges of partitions 24 up to and in-
cluding 27,

Bottoms 31 tapers off 2 point in the centre
where ths partifions meet. Bottoms 3¢ and
32 extend from edge 29 to wall 33 of the
separator hood,

he top edges of partitions 24 up to and
inciuding 27 lic in one horizontal plane and
form overflow edges. above this plane, in-
side wall 33, is the gas-collecting space, be-
low the plane hetween walls 28 and 33 is the
liguid discharge space.

HAT WE CLAIM IS:-

1. An apparatus for separating gas and
liquid, comprising a central upflow tube
which at the top opens, via an overflow
edge, into a.separator hood fitted over and

. around the top of the upflow tube and hav-

ing a gas outlet above the overflow edge and
a liquid outlet below the overflow edge, but
outside the upflow tube, churacterized in
that the overflow edge is formed by a system
of partitions which traverse the space direct-
ly above the upflow tube and continue in the
space next to it and which divide the space
in the separator hood directly above the up-
flow tube and the space next to it into two
kinds of compartment — open at the top —
each compartment extending i the space
over the upllow tube and in the space next
ta it, one kind of compartment consisting of
risers which have no bottoms in the space
over the upflow tebe and which do have bot-
loms in the space next to it, whereas the
other kind of compartmenis consisis of
downcomers which Jo have bottoms in the
space over the overflow tube and have no
bottoms in the space next to it, the design
being such that a riser and a downcomer are
glways side by side and have one partition in
camimon.

2. An apparatus according to claim 1.
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characterized in that all the partitions have
horizontal upper edges and that all these up-
per edges lie in one plane.

3. 0 apparatos according to claim 1 or
2, characterized in that the partitions are
placed in a radial position,

4, An agparatus according fo claim 3,
characterized in that over the upflow tube
the partitions do not extend as far as the
produced centre line of the upflow tube.

5. An apparatus according to claim 4,
characterized in that the end of cach parti-
tion is connected over the upflow tube with
the ends of the two neighbouring partitions
by a lateral partition.

6. An apparatus according to any one or
more of claims 1-5. characterized in that
each bottom slopes downwards in the direc-
tion of that part of the upflow tube wall
which is located under the compartment be-
longing to that bottom.

7. An epparatus according to claim 3,
characterized in that the two partiions
forming a riser include an angle of less than
15° and that the two partitions [orming a
downcomer include an angle of more than
157

8. An apparatus accarding to claim 3,
characterized in that the two partitions
forming a riser include an angle of more
than 15° and that the two partitions forming
a downcomer include an angle of less than
E5%, :

9, An apparatus according to any ore or
more of preceding claims 1-8, characterized
in that the partitions extend as far as the wall
of the separator hood, o

10. An apparatus according to claim 6,
characterized in that the bottoms make an
angle with the horizontal plane,

11. A slurry reactor comprising a reac-
tor vessel constructed as an upflow tube as

well as a separator hood on the reactor ves-
sel into which the reactor vessel opens via an
overflow edge, which separator hood has a
gas outlet above the overflow edge and a li-
quid outlet below the overflow cdge, but
outside the reactor vessel, which liquid ont-
let is connected, via a cooling device placed
oiitside the reactor vessel, to the bottorn of
the reactor vesscl, which bottom is also fit-
ted with a gas inlet, characterized in that the
construction of the separator hood with
averflow cdge is in accordance with any one
or more of preceding claims 1-10.

12, A slurry rcactor according to claim
11, characterized in that the Hquid discharpe.
facilities comprise at least four discharge
lines equally spasced arcund the circumfer-
ence of the separator hnod, each connected
to the bottom of the reactor via a separate
hcat exchanger.

13. A process for synthesizing a rasecus’
or liquid product by catalytic conversion of a,
gas in the presence of a catalyst in liquid:
product or an auxiliary liquid,
m that use is made of a slurry reactor
accarding to claim 11 or 12,

14, A process for synthesizing a product
that 18 liquid under the synthesis conditions
by catalytic conversion of a gas in the pre-
sence of a recycled product containing a
cafalyst, characierized in that use is made of
a slurry reactor according to claim 11 or 12,

15. A process according to claim 14,
characterized in that onc or more hydrocar-
hons are synthesized from a gas containing
hydrogen and carbon monoxide. .

R. C. ROGERS,
Chartered Patent Agent,
Shell Centre,
London, SE1 7NA.
Agent for the Applicants.

Prmted fnr Her Majemy's Starinnery Office, by Croydon Printing Company Lindied, Croydon, Surrey, 1914,
Pubkished by The Palent Office, 25 Southampon Buildings, London, WC2A LAY, from
which copies may be obisinesd,

aracterized %

70

75



1549585  COMPLETE SPECIFICATION
4 SHEETS This drewing is a repraduction of

kIt

13

2

the Original on a reduced scole

Sheet 1

16
9
i0
-
4
-~ 1
i3
12

15



COMPLETE SPECIFICATION

4 SHEETS This drawing is o reproduction of

1548595

the Original on a reduced scale
Sheet 2

FIG.2



1549595

4 SHEETS
3
2
8
18
9
19 D
\
Dy pn
18 AN
Pess
* f’j -
pY - -
‘)p’-"" 20
4 9
g
2
1
10

FlG.3

COMPLETE SPECIFICATION

This drowing is a reproduction of
the Original an a reduced scale

Sheet 3

23

22
21



Fi6.4

1549695 CCMPLETE SPECIFICATION

This drawing is @ repreduction of
4 SHEETS the Original on o reduced scole
Sheet 4



