9 v

PATENT SPECIFICATION .
~ Convention Date (Germany): Oct. 5, 1936. 496,?18 -

Application Date (in United Kingdom): June I, 1937.  No. 15157 /:37& co
Complete Specification Accepted: Dec. I, 1938.

(Under Section 91, subsections (2) and (4) (a) of the Patents and Designs
Acts, 1907 to 1932, a single Complete Specification was left in respect
of this Application and of Application No. 15156/37 and was laid open to

25

inspection on Dec. 11, 1937).

COMPLETE SPECIFICATION )
Improvements relating to the Catalytic Production of Hydrocarbons

We, RUBRCHEMIE AKTIENGESELLSCHAFT,
of Oberhausen-Holten, Germany, a Body
Corporate organized and existing under
the Laws of the German State, do hereby

below another and extending through the
metal sheets at right angles. To ecarry
off the reaction heat developed during the
conyersion of the mixture of carbon mon-
oxide and hydrogen, a cooling medium
such as water under pressure is passed
through the tubes. By this means a good
cooling effect is secured, but it is not
altogether impossible for small fluctua-

The common chests may be replaced by
systems or groups of water chests.

According to the most important fea-
ture of the invention, the cooling water

smaller, so that a catalytic effect is not
produced to the necessary extent. Since
according to the invention the flow of
cooling water through each tube is auto-

5 declare the nature of this invention and enters the cooling tubes only to the extent 55
in what manner the same is to be per- that the water heated in the tubes by
formed, to be particularly described and absorption of reaction heat can ascend to
ascertained in and by the following state- the steam boiler. The water cannot, how-
ment: — ever, return to the steam boiler until it has

10 Itis known that the synthesis of hydro- reached a temperature which is higher 60
: carbons by the reduction of oxides of car- than the temperature in the steam boiler.
bon with hydrogen is a reaction which is The great advantage of .this becomes
extremely sensitive to heat, so that to apparent on the apparatus being put into
effect such synthesis special heag exchang- operation. As the contact mass may not

15 ing apparatus is needed. Thus heat- pe equally effective at all temperafures, 65
exchanging apparatus may be employed it would not, while the heat is being with-
which consist of a reaction chambgr con- drawn continuously by means of a circu-
taining a system of metal plates disposed lated cooling liquid, be heated to the
parallel to one another at short intervals, necessary reaction temperature at posi-

20 and juxtaposed parallel tubes placed one tions where the generation of heat is 70

matically regulated by the amount of re- 75

action heat evolved locally, the heat pro-
duced is stored at the colder positions
until these too have reached the reaction
temperature. Harmful overcooling such

80 tions of temperature to occur within the as could arise under certain conditions on 80
apparatus, because heat is carried off by the passage of a determined constant
the circulated cooling liquid not only at quantity of water through each tube is
the hotter bug also at the cooler portions thus quite impossible. The more desirable
of the reaction chamber, smaller quanti- temperature constant within the whole re- -

85 ties of heat being released at these cooler action furnace, obtained by the automatic 85
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portions, for example; in consequence of
the lower efficiency of the catalyst.
According to the invention circulation
of the cooling water or other llguld, is
effected by thermo syphomic action, for
which purpose the ends of the cooling
tubes extend into water chests common to
all the tubes, and the cooling water from
a steam boiler enters one of the water
chests and after passing through the cool-
ing tubes leaves the water chest that is
mounted at the other end of the eool}ng'
tubes and returns to the steam boiler
which is mounted im 2 position higher

than the apparatus.

regulation of the quantity of water flow-
ing through, has, it will be understood, a
favourable effect on the yield, so that there
is an_appreciable rise in output from the

reaction chamber. Important simplifica- 90

tion of the heat exchanging apparatus
employed for cartying out the process of
the invention forms a further advantage
in so far as a special mechanical device
for pumping the cooling medium can be
entirely dispensed with.

The invention is hereinafter described
with reference to the accompanying draw-
ing.
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Referring to the drawing, A (Figure 1) 100



496,718

-is a reaction chamber, through which
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extend a large number of tubes B, only a
few being shown in the drawing for the
sake of clearness.  The tubes B are at
their ends welded into common end plates
C. and C,. Connected to the end plates
C, and C: are collecting chests D, and D,
respectively for receiving and discharging
the cooling medium, which flows from the
steam boiler E through the pipe ¥ to the
collecting chest D, and returns from the
collecting chest D, to the steam boiler E
by way of the pipe G. S .
Instead of a single collecting chest for

the eooling medium, into which -extend -

all the tubes B, it is possible, as shown in

Figure 2, to employ a system of cooling

medium ~receiving boxes H formed for
example of tubes of square cross-section,

only certain of the tubes B extending to.
each receiving box H, while the receiving -

boxes H are connected to the collecting
chests K, and K. by means of short dis-
tributor pipes J, the collecting chesty K,

and K, being in turn connected to the:

pipes ¥ and G which lead to the steam
boiler E. - i

The heat eschanging apparatus accord-
ing to the invention as illustrated in

Figure 1 of the accompanying drawing -

operates as follows: The cooling medium
employed, water by way of example,
enters the water chest D,
flows through the cooling water tubes B
and enters the second common water chest
D, provided at the ends of the tubes: it
leaves the water chest D, at the upper end
and enters a pipe G leading to a steam.
boiler . The contaect mass is provided

40, between the tubes B. ~The water under
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pressure is heated in the tubes B to a de-
gree-corresponding to the amount of heat
produced locally in the contact mass; it
rises in the water cliest D.and in the pipe
G leading to the steam boiler E owing to
the smallerspecific gravity of the hotter
water; it evaporates in the steam boiler E
to an extent corresponding to the amount
of heat absorbed and the constant steam
pressure. -Fresh water is injected into the
steam boiler E at L, the quantity corres-

ponding to the "quantity of water con- '

verted into steam. By automatically ad-

justing the pressure in' the steam -boiler -
E, the water which is not evaporated is -
always maintained at a constant tempera-

ture corresponding to the required conver-

sion temperature in the reaction:chamber.’
The water in the steam. boiler, which, is -

cooler than the water which risés to the
steam boiler, flows back to the reaction
cliamber A by way of a second pipe F and
again enters the first water chest D, from

below. By this means the water is main- *

tained sautomatiedlly in “circulation by

from below,

simple thermo~syphonic action.

It is surprising that it should be
possible to cause water to circulate with-
out the use of pumps notwithstanding the
small difference of temperature that must
exist beiween the water in the steam
boiler and the cooling water in the tubes,
in view of the uniform temperature regu-
lation in the reaction chamber. The sim-
plification of apparatus hereinbefore re-
ferved to consists principally in that the
tubes extend directly into the water chests

--and are not connected outside the chamber

by bends to produce a system of coiled
tubing in order to conduect the water to and
fro through the reaction chamber in the
tubes that are disposed at the same verti-
cal height.
further advantage that for each apparatus
only one supply -pipe and one discharge

pipe for the cooling water is necessary,-
whereas in the known construetion, dis--

tributor pipes to the various coils are
necessary.
the apparatus according to the invention
become leaky, everv single tube is acces-
sible by opening the water chests and can
be made watertight again by the intro-
duction of a tubular lining. whereas in
the known construction all the hends of
one coil have to be cut off to enable the
individual tubes to be tested for leaki-
ness. This simplification of apparatus
provides simpler and more effective work-
ing of the apparatus.

It has been found particularly advan-
tageous to dispose the reaction chamber in
an inclined position so that the cooling
medium which is being heated in the tubes
can. ascend to the collecting box which is
mounted at the outlet end of the tubes.
This assists the thermo-syphonic action
and at the same time prevents the form-
ation in the tubes of steam pockets which
would cause a reduction in the reaction
heat given up to the cooling medium, for
the reason thaf the resulting steam
bubbles ascend, by reason of the sloping
position of the tubes, directly to the col-
lecting box mounted at the outlet end of
the tubes.

It is further of advantage to connect a
number of reaction chambers to a common
steam boiler, as shown in Figure 3. More-
over, where a number of steam boilers are
employed, they may be connected together
for the purpose of equalising the pressure.
The great advantage of this method of
cooling, over that hitherto emploved. is
that all the reaction chambers are main-
tained at the same reaction temperature
irrespective of the heat developed in anv
one reaction chamber. The greater uni-
formity in reaction temperature thus
obtained has a very favourable effect on

The present method has the:

Further, when the pipes in-
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the yield of liguid hydrocarbons which is
adversely affected by small changes of
temperature during the reaction, which is
known to be extremely sensitive to tem-
perature change.

The system of connections according to
the invention employed for the cooling
systems of the reaction chambers has the
added advantage that during synthesis a
reaction chamber whose catalyst is re-
duced in efficiency or is to be regenerated
before a harmful reduction in yield has
set in can be regenerated at synthesis tem-
perature without any necessity for addi-
tional heat being supplied, since the re-
action heat developed in the other reaction
chambers suffices fully to bring to syn-
thesis temperature the chamber whose
catalyst is to be regenerated. As the cool-
ing systems of the reaction chambers are
connected up to one and the same steam
boiler and the respective steam boilers
belonging to separate reaction chamber
batteries may be linked together and the
steam pressure can be regulated at a
central position, it is not necessary
specially to regulate the supply of water
under pressure in the case of the chamber
the catalyst in which is to be regenerated.
The great advantage of this is that the
operation of the plant is very much sim-
plified.

Having now particularly described and
ascertained the nature of our said inven-
tion, and in what manner the same is to
be performed, we declare that what we
claim is:—

1. A method of effecting benzine syn-
thesis from carbon monoxide and hydro-

gen by the use of a solid catalyst and suit-
able heat exchanging apparatus which
comprises a gag-ticht reaction chamber
and traversed by a system of tubes in
which is contained a cooling medium,
such as water, consisting in producing a
thermo-syphonic circulation of the cooling
medium through the tubes by providing
at one end of the tubes a water chest or
system of water chests having a supply
conduit and at the other end of the tubes
a water chest or system of water chests
having a discharge conduit and connect-

a steam boiler to the supply and dis--

in

eﬁg,rge conduits in such manner that the
cooling medium coming from the steam
boiler is supplied to one of the water
chests or system of water chests and the
cooling medium is returned to the steam
boiler from the other water chest or system
of water chests, the boiler being at a
greater elevation than the reaction
chamber.

2. A method aceording to claim. 1, char-
acterised in that the tubes in the reaction
chambers are disposed in an inelined
position.

3. A method according to claim 1 or
claim 2, characterised in that the cooling
systems of two or more reaction chambers
are connected to a common steam boiler.

4. A method according to claim 1, 2 or
3, characterised in that two or more
boilers are connected together for the pui-
pose of the equalization of pressure.

Dated this 29th day of May, 1937.

EDWARD EVANS & CO.,
40—43, Chancery Lane, London, W.C.2,
Agents for the Applicants.

Leamington Spa: Printed for His Majesty’s Stationery Office, by the Courier Press.-—~1938.
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[ ThisDrawing is a reproduction of the Oréiginal on a.reduced scale)]
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