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Improvements in or relating to Exothermic Synthesm Under
Pressure,

We, Compagyie pE Brrurye, of Bully
les Mines, Pas de Calais, France, a body
corporate organized under the laws of

France, do hereby declare the nature of

this invention and in what manner the
same is to be performed, to be particularly
described and ascertained in and by the
following statement: —

This  invention has
exothermic synthesis
pressures.

One of the principal difficulties in con-
nection. with exothermic svnthesm (with
of volume) from  gaseous
bodies under very high pressure, consists
in the elimination of the calories freed by
the reaction.

In order to operate under several
hundreds of atmospheres, it -is essential
to give the walls of the reaction tubes
such thickness that even when employing
a mebal which is a good conductor of
heat, the quantity of calories radiated
during & given time will usually be less

reference to
under very high

than that W‘thh the reaction releases. If -
- ‘the ~ reaction takes place at a high tem-
- perature it will also be necessary " for the
_preservation. of the" reaction tubes not to

have @& too sharp temperature drop

between the internal and external walls, -

thus maeking it necessary to jacket the
insulating jacket
obviously reduces loss of heat by
radiation. :

However, if the oalomes set up by the
dissipated or
absorbed, the temperabure of the gaseous
mixture rises abnormally in the appara-
tus where the reaction occurs. It affects
the output and often deteriorates the
catalysing apparatus employed as well as
the ca;balytic’ ‘material. -

These rises in temperature are one of .

the reasons for whieh it is often necessary
to 1educe, reluctantly, the pressure at
which it is necessary to work; at the same
time the rate of combination of the bedies
produced is reduced, and one is obliged
to maintain the temperature at a suitable
figure, to the detwiment of the output.
More particularly the synthesis of
methyl alechol from carbon monoxide

[Price 1/-].

and hydrogen or from: gaseous mixtures
containing CO and H, requires the range
of temperatures {o be kept as low as
possible.  Any rise in temperature has
not only the objection of reducing the
rate of combination into aleohol between
CO and H, (according to the laws of dis-
placement of equilibrium) but also the
objection of orientating the action towards
the formation of other valueless products
such as carbonic acid or methane.

- If one compares this synthesis with that
of ammonia, it is seen that the former
releases 27.2 calories per gramme-mole-
cula of CH,OH, that is to say, for 8 mole-
cular volumes of reaction gases (1 CO and

2H,), whilst the latter only releases 24.2-

calories per 2 gramme-molecules of NH,,
that is to say for 4 molecular volumes of
reaction gases (1N, and 8H,).

The synthesis of methyl alcohol vela-
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tively to the volume of - reaction gases,. .

27.2 x4-

S 5%3 =1.5 f{imes

therefore releases

more heat.

If one attempts to effect the synthesis
of nyvebhyl aleohol by employing very
high pressures similar o certain pro-
cesses of ammonia synthesis, one will soon
be stopped by the enormous heat disen-
gaged, for with very high pressures, the

_ rate of combination is - partlculaﬂy high.-
From what precedes, it is clear that

the realisation of the synthesrs of methyl
alcohol at high pressure is practically
impossible,” or at least one wannot get
from it all the results sought unless one
cools by some mreans the zone of reaction.

For the wreasons explained above one
cannot -count on, 1adla‘r10n to get rid of the
ca,lones :

" The present
object to cool the reaction zone in the
catalytic synthesis of methyl aleohol
under pressure starting from CO and H,
by a'bsorbmg the d1senga.ged calories pro-
portionally in the interior of the zone of
reaction. To this end the process accord-
ing to the invention consists essentially
in injecting into the reaction zone a
liquid whose presence is harmiless to the
synthesis of the alcohol, and in propor-

“invention has - for its-
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_tions such that its heating and above all
its vaporisation in the middle. of the

still more rapidly.
The quantity of water to inject is mdx-

. reaction zone absorbs the excess of reac- cated by observation of the temperatures, 60
" tion calories. the rate of the reaction, the analysis. of
5 If the lquid produet haq a high latent the gases, ete. It is always very small.
heat of vaporisation- its passage from The mtmductlon of water into the cata-
liquid to vapour or gas will require a_ lytic apparatus can be effected in any
large quantity of calories- which will be - convenient manner. 65
furnished by the exothermic reaction By way of example, the means indi-
10 itself and so will prevent any undue rise cated in the annexed drawing may be
: in temperature. At the outlet to the - acopted In this drawing:
" catalytic apparatus  the liquid element 1 is the catalysing tube, and 2 the
will be re-condensed by cooling of the cartridge containing the catalyst. The 70
gases, and be separated along with the gases, carbon monoxide and hydrogen,
o15 - distillation of the alcohol produced by  for the synthesis of the alcohol enter by
-~ “the reaction. This liquid produet, it is 8, cireulate by tube 1 and cartridge 2 and
important to remark, . operates by the traverse the “latber from top to botfom,
‘hecst  noeessary “ton s vap ousatlon it - being cooled at the outlet of the tube in 75
© .- . should not be in any manner considered the 1ef1'1rreubor or condenser 4, which
.20 " as a dilutant added to the gases to limit may lead ‘into a collector 5.
T the release of calories by diminution of - The cooling wdter is injected into the
" the rate of reaetion. On the contrary, as  upper part of the tube by a pump or any
" it will only be necessary to inject a rela-  other suitable means so that it-is brought -80
© Hvely small quantity of -a liquid having info effective contact with the gases and
.25 a hich Iatent heat of vaporisation, the = the catalyst. Any other suitable means,
“- - oceurrence of dilution will be megligible however, might alternatively be adopted.
“relatively to the amocunt. of the loweuncr  Having now particularly described and
* of the temperature of the action, which in  aseertained the nature of our said inven- 85
* jtself augments the output. . tion -and in what manner the same is to
-380 .- Amongst the liquids that it is posclble be pexformed we declare that what we
* o choose, water is that which gives the  eclaim is:—
" best results. . Ifs heat of vaporisation is 1. A process fm the qxntheals of methyl
high. - Tt is also found on.the one hand “aleohol under high pressure. starting with ‘90
'.ﬂnt the addition of wabter is not harmful ‘gaseous inixtures  cdontaining = carbon
. 85 to the operation of lhe reaction. and on _ m(_)l_loxide and - hydrogen, in which the
%~ the other hand -that if it diminishes-by undue sise of temperature is prevented
an amount which in any ease is quite by m]echon into the reaction zone, of a
_ small, the rate of 1eac‘c10n that it would liquid whose presence does not harm the 95
" have been possible to reach under the svnthesis and which- is emploved in the
40 same pressure and temperature without proportion necessary to obtain the desired
. T-water injection. it auvgments in fact the temperature and which becornes vaporised
effective output, for without: it the tem- - by absorbing pait of the heat released by
_ peratute could not have been kept so Tow - the reaction, substantially as deseribed. 100
- ‘in the peaction zone that the combination ~ - 2. In the “synthesis of méthyl aléohol
45 rate will fetain a sufficient  walue. - the tse of iwater as the injected liquid for
.. - Finally, water presents this advantage the cooling of the reaction zome, substan-
: -that once in the gaseous state. it cheeks tially as descnbed
" the - reaction - of the formation i the 8. An appaiatus for synthesis mder 105
- pasgous - mixture _ of me’ch.me* - ﬂ_ius pressure. according to Claim 1, said
50 €0+ 8H,=CH, +H;0:" - S apparatus being constiueted and arfanged
o = Phise ndlaclhc veaction is very ObJG(’- - substadfially ds c'lesmubed mth lefelence
= * tonable- bemu@e_falxmg pliace ih a - zone o the drawing. =
.7 of temperature hardly any - higher than..  Dated this 1()fh day of January, 1928. =
: that corresponding to the synthesis of the - C. '_BkR\TAPD BURDON
55 - alechol,- it reléases siill: Hicie hedt than Agent for the Applicants,
_. - the reaction of the synthiesis end: ecnse- - 201—6. Bank Chainbers,
}qnon‘tlv tends to raise the ’tempema’cme B 3"9 HIoh Holbom London, W.C. 1. B
; ) ihmadon Prmte& for His Ma.]esty’sStatlonerV Oﬂ'iee, by Burgess&Son e
- B . L. _ - [VVt 80128.—5 076/1931 i
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