CIPO - Patent - 412174 Puge 1 of' 2

el ooy Coe Canada

,/q\ Stratcgis Index: e oS .
1RO ey L

strategis.ge.ca :

Canadian Patents Database
12/1772001 - 15:45:43
(12) Patent: {11y CA 412174

54y HYDROCARBON SYNTHESIS

(34} SYNTHLSE D'HYDROCARBURLES

(72y i (Country): FRANZ DUFTSCHMID (Not Available)
EDUARD LINCKH (Not Available)
FRITZ WINKLER (Not Available)

73y - (Country): FRANZ DUFTSCHMID
FRITZ WINKLER
EDUARD LINCKH

{713 i (Country):

{74)

45) ‘ Apr. 27, 1943

(22)

@3 e

52y + : 260/678.6

(51y s : N/A

No
a0y o e ) None

N/A

Unknown

#*% Note: Data on abstracts and claims is shown in the official language in which it was submitted.

View or Download Images :

™

R
Cover Page Image

Abstract Image

BN

Claims [mage

http:/patents | .ic.gc.cu/details?patent_number=412174&language~X 12/17/01



412173

07 10802 U.S.A./Can. , 3/scht.

Ll

The pragent invention relates to the syntheéia of hydro-
- carbons containing more ‘than one carbon atom in the molecuie
from carbon monoxide and hydrogen. -

It has alfeady been proposed to lead éway the heat evolved
in the reaction of carbon monoxide with hydrogen to form hydr: -
carboné having more than one carboh atom in the molgcule by:
means of a liquid meﬁium in which the reaction is carried out.
_Suéh liguid medium may be obtained in a prévious run of the
-reaction itself (so called proper 0il). Advaniageously a proper
~oil-antaining-conéiderable amounts of constituents which are
gaseous or vaporous under the temperature and pressure conditions
prevaiiing in the reaction, is used. These constituents are in
particular those boiling in the boiling range of benzine or even
lower, as, for example, down to 30° or 40°¢,

' ghe Tiquid medium may be led in the same direction as the
gynthesis gases or in counter-current thereto. When carrying out
the process on a large industrial scale, working in counter-
curfent offers the difficulty that especially when using a
liquid medium having low~boiling constituents for example a
proper 0il of this'type,the large amount of hot gases flowing
through the.liquid medium readily carries these low boiling
constituents away from the reaction vessel so that these are not
available for the reaction in the desired amount; the reaction
pfoceeds mach more slowly in the remaining higherwboiling |
fractions so that the yield per unit of space and time of the
desired products is considerably diminished.
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If the ligquid medium be ied in the same direction asg the
synthesis gases, the lew-boiling constituents are carried away
to a considerably smaller extent. In this case the maintenance
of a uniform temperature over the whole length of the reaction
chamber is, hoWeﬁer, rendered difficult, because by reason of
the exothermic nature of the reaction the prcducts.become

increasingly hotter during their passage through the catalyst

chamber so that towards the end of the reaction vessel the

lower-boiling constituents are vaporlsed to an unde31rab1y large
extent without it being possible to bring them back into the
reaction vessel, for example, by reflux cooling, against the

strong current of the gases.

We have now found that the said reaction in the presence

of a liquid medium, in particular an o0il, which contains

ansiderable amounts of constituents which are gaseous or
vaporous.uﬁder the temperature and pressure conditions
pre%ailing in the reaction, can be cgrried out in a very
advantégeous manner by first passing the 1iquid medium along the
catalyst chamber in indirect neat-exchange felation with the

reaction participants contained in said catalyst chamber and

then passing it through the catalyst chamber 'in the same

direction as the reaction participants.-Preferably, the liguid

medium is passed along the reaction chamber in counter—-current

to the reaction participents contained in the said chamber, SO

that while the liquid medium is at its lowest temperature, it
comes into contact with the hottest part of the eatalyst chamber
anduthus keeps the temperature of this chamber much more
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" pniform. An excessive rise in temperature at the end of the

catalyst chamber is thus evoided and conseguently the above=

mentioned drawback of a too strong vaporisation of part of the

- liquid medium towards the end of the catalyst chamber is

considerably mitigated or entirely avoided.

- In order to be able to pass the liquid redium first along
the catalyst chasmber, the catalyst is arranged in one or more
separate spaces, so-called cells. These catalyst cells may be
of different shapes, as, for example, tubular, annular oOX
'pockeﬁ—shaped. mhe catalyst is introduced into the cells in a
guitable form, as, for example, in pieces, the cells being
pathed by the liquid medium, which is preferably preheated to a
suitable temperature, before it enters the cells, Toe temperature
of the liquid medium gupplied to the reaction chamber 1s
generally regulated so that after heat-exchange with the catalyst
cells it has abont the temperature at which the reaction takes
place. The liquid medium or a part thereof mnay, ﬁowever, also
be branched off after the heat-exchange and subjected to a
preheating before introduction into the catalyst cells.

The liquid medium is preferably a product® of the reaction
itself, namely an oil obtained from carbon monoxide and hydrogen
in an earlier run of the synthesis (so called propexr oil).

The nature of the invention will be further deseribed
with :efernnce to the accompanying drawings in which are shown
diasgrammatically a number of apparatus in which the process
aécording to this invention may be carried out, but the invention
is not restricted to the particular apparatus shovwm.
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" In the said drawings L indicates the cabalys® cells, ©

condﬁits for the introduction of iiquid medium in indirect heat--

exchange relationship with the content of gaid cells, N ‘the heans‘

for introducing synthesis gas and O meana for removing reaction
products from the cell.

Figures 1 and la show a longitudinal and a cross section
of a reaction vessel in which the catalyst cell is congtructed
as a single cyllnder % through which the gynthesis gas, which is
introduced from below at N, is passed together with oil passed
along the catalyst cell in indirect heat-exchange reiationship
therewith through the intermediate space 3. P.esh oil is 5uppiied
at L. The reaction products together with the accomzanying oil
are withdrawn at O. ' '

Figures 2 and 2a show an apparatus in which the catalyst
ig situated in an annular cell K. The liquid medium flows through
condult N in the centre of the veasel. AS regards the supply of
gas and withdrawal of the products, the arrangement 13‘51m11ar
to that in Figures 1 and la.

pccording to Hgures 3 and.3a the catalyst is gituated in
a number of separate tubular cells along which the 1liquid medium
flows. '

Figure 4 shows 2 complete plant for carryihg out the said
process and iag described in greater detail hereafter in the
Example.

The synthesis gas may also be admixed to the 1ligquid
medium before this is introduced into the apparatus. In
cage the gas is directly introduced into the catalyst
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gchamber, it is preferably preheated 1in some way.

The temperature and pressure conditions as also the
catalysts are those usual for the gaid reasction; it is prefarable
to work at temperatures between 170 and 420° ¢ and at pressures
of more than 2 atmospheres, as for example 20 to 700 atmospheres
or more, say 70 to 200 or 300 atmospheres. Lower pressuras down
to atmospherlc or sometimes below may, however, also .be used.

The relative proportions of the initial gases may be varied
within wide limits; the ratio of the amounts of carben monoxide
to hydiogen usnally lies betwcen about 4 : 1 and 1 : 4 (measured
volumetrically), say between about 2 : 1 to 1 ¢ 3, for example
gbout 1 ; 1 %0 1 : 2. It:is often advantageous to.work with

an excess of carbon monoxide. Diluent gases, such as carbon
dioxide, nitrogen and/dr mgthane may also be present. The liquid
medium is usually added inlan amount of about 0.5 to 5 parts by

volume to 100 parts by volume of initial gases (measured at

prdinary pressure and room temperature) .

As the fTinal products of the reaction there are
obtained mainly liquid hydrocarbons, in addition to gaseous
and solid hydrocarbons contingently with some products containing
oxygen. The amount of the singlé products (banzine; middle oil,
lubricating oil, paraffin wax) in the total product varies ‘
according to the reaction conditions used.

The following Exanple, giveh with reference to Figure
4, will further illustrate how the present invention may

be carried out in practice, but it should be understood
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that the invention is not limited to the said Example.

Example.
A is a high pressure chamber, 5,8 mebers high and 200

millimeters in internal diameter in which is arranged a tube
of 150 millimeters internal diameter which is open at the boitom,
the arrangement being such that beiween the outer tube. and the
inserted tube there is an annular space M.

The initial gas, preheated in a gas preheater T to

‘about 240° ¢, is led in under & pressure of 120 atmospheres

through a supply pipe W which projects inte the 1nter10r of the

inserted tube. The cireculating oil which is a produet formed

by the reaction in a previous run is pumped by a circulating pump

¥ from a separator B into a preheater H and after being heated
thereln 4o 260° ¢ enters at L into the annular space M, in which
it flows downwards until at the bottom it enters the catalyst
chamber XK.

During each hour there are supplied 83.3 cubic meters
of ges having the gcomposition:—

5.8 per cent of 002

0.7 n n t anQn
42_6 n t -0
42.0 n n . n H2

3.9 n st n CnHZn + 2
5.0 n n "-N2

and about 0.75 cubic meter of oil.

A feirly uniform temperature of from o75° to 285° C is
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maintained over practically the whole length of the catalyst
chamber by working in the said manner; this temperature'may

be maintained by suitable regulation of the amount of oil
circulated and the degree of the preheating of the gas and oil.
The inner space of the inserﬁed tuke is filled with_piecas of
fyom 8 to 10 millimeters in size of a catalyst obtained by
fusing or sintering iron powder with small additioné of titanium

oxide, manganous oxide and potassium hydroxide in & current of

oxygen and treatment for 48 hours with hydrogen at 650° ©.

By one passage through the catalyst chatber, about
56 per cent of the carbon monoxide and hydrogen introduceg
enter into reaction. ‘ .

The oirculating 0il, the residual gas and the products
formed leave the chamber at O, pass through a cooler 3 and enter
the separator B at a temperature of from 700 to 80° C. The major
portion of the water formed sepa;ates with the oil in the

separator B..Of the oil separated, the following amounts in per

cent by volume boil at the temperatures giveni-

up to 150° ¢ 24.0
from 150° to 300° C 48.0
gbove 300° O 28.0.

The excess of oil formed and the water (which contains 2
small amount of compounds containing oxygeﬁ formed, such
as methyl alcohol, ethyl aleohol and highexr alcohols, dissolived
therein) are removed at D. The remzining oil is withdrawn at E

and returned through the 0il circulating pamp -
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The gases not condensed in the cooler S flow through
another cooler R and separate further amounts of light benzine
formed in a sepasrator C; these are removed at F. 4 further

residue of low-boiling benzine hydrocerbons formed is seperated

from the gas (at G) by vil washing; The finel gas, obtained

in an amount of 49.2 cubic meters pex hour, has the following

composition:-

19.2 per cent of 002

2.6 " v " CHy,
32.4 M n w00
30.5 1] n n H2
?_3' n n 1 anzn + 2
B‘O 1] n n N2'

It is recycled to the roaction chambexr after geparating
the carbon dioxide and methane and admixture of fresh carbon
monoxide and hydrogen.

Tﬁe-yields ﬁer hour are =as follow:-

%.9 kilograms of benzine and oil,

0.9 " t paraffin-waxes,
0.3 " " alcohols and
1.2 " v pydrocarbons having more than one

carbon atom in the molecule and
boiling below thé boiling range
of benzine, such as propane,

butane, ethylané, propylene and

butylene.
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What we claim is:-

1. A process for the catelytic conversion of carbon
monoxide and hydrogén into hydrocarbons contalning moxe than
one carbon atom in the molecule in a liquid médium which
comprises passing the liguid medium along the caﬁalyst.chambér
in indiieot heat exchange relation with the reécfion pérticipants
containaed in the catalyst chamber and thersupon through the
catalyst chamber in the same direction as the reaction parti-
cipants.

2. In the process according to ¢laim 1 passing *he liguid
medium aleong the catalyst chamﬁer in counter-current to the
resotion participants conteined in the said catalyst chanber.

%. A process es claimed in elaim 1, in which ag ligquid
medium an oil is employed which contains considerable amounts

of constituents which are gasQlus or vapoIrous under the

temperature and pressure conditions prevailing ia the resction.

4. A process as claimed in ¢laim 1, in which the

liguid oedium k& a proauct formed in the reectien in & prev1ous

ruan.

5. In the process as claimed in glaim 1, cerrying out

the conversion at 200° to 420° Q.

.6. In the process as claimed in glezia 1 cerrying out the
conversion under pressures of 2 to 300 etmospherss.

7. In the process as cleimed in claim 1 working with

synthesis gases in which the ratio of carbon monoxide to hydrogen

lies between about 2 : 1 and 1 3 3.
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