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Reduction of Carbon Monoxide with Hydzogen

‘I, Hamorn Fowix Porrs, {Thuriered
Patent Agent, of 12, Church Street,
Liverpool, in the County of Tancaster,
Subject of the King of (reat Britain, do

b hereby declare the matime of this imven-
tion, which has boen communisated o me
by N, Y. IdTEeNATONALE KoonwiTeas-

TOFFEN SYNTHESE MaarscHarmy (Ixrsr-
L0 e R B B O

raxy}, of 34, Rasmweg, The Hagne, Hal-

land, a Ihich Company, and in -what

manner the saxes is to be performed, fo be

particnlarly described asoerfained in

and by the following stateneni
15 The present invention velates {o & pro-
cesg and apparafue for ihs produciion of
hydrocarbons with more than ose oarbon
atom in fhe molecule by rednction of care
bon monoxide with hydrogen,

In kuown eage mﬁppamﬁua of
thista :ﬁ, tl_}e- mitial n;er
& cai _for example arranged in tubes,
st elevaisd femperatures and if is advan-
tagoous fo maintain the temperature with.
in narrow limits. Yo the indusirial opere.
tion of fhe process the heai by
the reaction is v removed from the
reaction space throngh metal walls having
a good heat sonduotiwity, by iodireef heat
exchange with water boiling under 5 wait-
abin elevated pressure.

1 has now been found that ihe saad
process can be carried put in an advan-
© .. ageous manner when employing reaction

30 tubes having o lengih of more than §
- meters, preferably a lenyth of between 6
and 10 metres surrounded by & boiling
cooling medivm, and espeviolly in fubes in
which there is & verfical distonece of af
40 least 5 meires between inlet and outlet,

‘When compared with -the method of
working in shortpr tnhes at squal specific
throughput, i.e. at egual) time of coniact
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of the reasclion gages, the presenijinvention

45 enables the gases fo be passed through the
catelyst tubes at a higher linear velocity.
tharsby effecting a hetfer tranmmlssion of
tha reaction heat fo the cooling wall. The

procgss according fo the preseny inveniion

50 also has a beneficial effect on the lifetime
imei the production eapacity of the cats-

yat. - * .
The apporstus mey be constructed in

[Prive@|-} '

various mantsrs and the presenf invention
is oot limited to sny particular type of
sppazatas. Preferably 2 plurelity of tubes
are eombined in one apparatus Imine
in the sams cocling medium. Each tube
may also be surrounded by » separajoe eeol-
ing space_or comiain an intersal cocling
&m ai ifa duner side, for sxample, in
og fut the ceoking medtgm larving
DpENIDE D L:) manrom saving

o catalyst: spsce as an annular. eolemin
beﬂvqen rgimtlub?ﬂ fagaons k

1t i particnlarly advani 16 WOor.
in tubes :&m&?- Lﬂ?ﬁh heen veﬁiﬂﬂly
ALT: E 1 g8 ihe gas to be eon-
vﬁgﬂ dMWP:i‘ ﬂu'eeﬁgn h, $he
fubea. In fhis eaze the hoiling soolin
medium will show a smell and gradu
increase in ke femperaiure in the diree-
tiom af flow of the gas o be converted.
This incrense in temperature is opused by
the faol that the cooling medium in the
lower port of the cooli )
higher pressure na & result of the pressure
exeiviced by the column of lignid. This
increase in . femaperature eempemsates for
fthe decresse .in rencfion velovily eaused
by the dilution of the sases to be converted
with the desired final producls as well as
with water vapour, meikane and carbon
dioxids. .. . .

When employing, for example, water ag
the cooling medizm and mainfaining a
presoure of D admwspheres in the vapour
space. of the cooling chamber, then the
ternperalure of the hoiling -water al the
upper exd of “the calslyst space will he
174.40 Centigrads if the wator loyal in the
cooling space ia nof sﬂbutanﬁally there-
abeve, ‘When workiag in a reaction fube
of & vertieal height of 5 mefres the pres-
sure af the Jower end of the cooling space
will be 9.6 atmospheres and the temypera-
ture 1{6.?" Cenﬁgraﬂ?l. thus 2.3':1 Ceﬁti-
grade higher than at the upper end. Y
reastion {ube of a vertical height of 10
meotres is
ntmospheres -in the vapour space of the
coolm.% medinm, the temperature at the
exit of the reaction tube will be 178.9°
Uentig:a%i;,' i.0. 4.5" 0, higher than st the

upper -end. i
Tastend ‘WE water 'sleo diphenyl, glye.
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space is uvndera _ -
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used, Then at a pressure of 9 100



Vo

-srine; parsifin-oil and fricresy! phosphate
moy be used as cooling znedinm, In this
way if ia possibla to obtain a te:;lﬁeratqm
gradient which (eonsidering . other

5 gfera.thg- conditions as prassure; nature of
oa }7

e , _velooity, heat franefer
through the tube walls, efe.) in spite of
ingreasing poncentration pf the fnerh mats-
rial is most favourshle. for the mainten.
ance of & constant conversion, The beil-
ing péink of diphenyl woder ordinery pres-
sure Is 2565‘ Ge:Pt]ll 3, under a
‘pressure of 6 atmospheres 340° Qentigrade,
An increase in pressure of 5 atmospheres
18 therefore correspords to an incresge inm
boiling temperature of 85°C. so that when
employing a resction fmbe of o vertical
keight of, for instance, 10 motres, & dif-
ference M0 tempersture exists between the
20 'n?per and lower end of .the renstion vessel
o

10

about 20°0. The difference in tempers~ ..
* in the tubes in whish
0wt are so arranged that
“tance between the inlet and outlet open-

fure Belween inlet and exif of the reac-
tion space can thus he varied by the chaice:
of a suitable cooling medium.

The tempersiures at which the: redue-
tion of carbon manoxide with hydrogen is
carried oot He in genexal belween 1
znd 220° Centigrade, preferable betwesn
176° amd 200° ., however, slso higher
30 tentperatures up to 350°0. or thervabove
may be employed. Preferably pressures
above b atmns%hgres and up to 20" atmoes-
pheres are employed, although also higher
or lower pressures may be employed. =~ .

‘The following BExample will further
iltustrate how the invention is carrigd out
in practice bui it should be understood
that the invention is nof limited to the
0 said Example.

When paming o mixture of carbon
monnxide and hydrogen st a rate of 100
cubic metres per hour per cubic metre of
cotalyst space and at-a femperature of

45 195°C. {hrough a iube having o length
of 2 metres, the yield drops from an
infial value of 93 graws of Hguid hydro-
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carbons per cubie metre of fresh gas to.

80 grams after 80 days.: _ .

50 ‘When working on the other hand in 2
tube having s length of 10 mefres under
otherwiee similar conditions then the vield

which a} the beginning is also 95 j

~- 2. Proeess as olaimed m claim 1 where-

extent and emounts of 85 pramw. of Jighid 6§
hydrocarbone per cubie metre-of fresh

alter 30 days. ¥u hoth cnses a mmf’;?
containing 46 per cent of cobnli, 8 pz-cent
of thorfum oxide and 46 per cent of
Kieselguhr is employed. ]

- Having now parficularly described-sun -
aseertoined the nature of the said inven-
tion and in what nrennper the game is to
be performed. ws communiented Yo-me by
,mlylr-‘!om correspondents, X declare that
what I claim is:— . )

1: Process for the production of hydro-
carbons with more than one carbon atom
in the malscule h&mﬂmﬁm of carbon
monoxide with hydrogen in the presence
of catelyste contaaned in tubes which are
surrounded by a boiling cooling medium
in which the tubea have = length of more
ihen § metres.
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75
the procesy is carmied
o veritcal dis-

ings is af least five metres and the geses

{0 be :eonverted are passed in -downward

60 direction through the tubes.

- A provess ag claimed in claim 2 where.
in the iubes are disposed verfically and
have & dength of more than Sve metres.

4..Trocess-as claimed in claims 1 end
2, in.which tuhes are employed having a
Tength-of between 8 and 10 metres.’

-8, Prooess &8 claimed in claims 1 end 2
in which béiling wateris employed as'eool-
ing mediim. _

6, A@j;:}ratmi for. the produetion of
hydrocarbons with more then oue esrbon
atom in the moleciile comprising tubes #o
contain eatalyats and provided with means
to gurround them by &’ hailing  ecoling
wedium iz which the tubes have a length
of mere-than 5 metres 83 padtionlerly de-
geribed,

7. Hydrooarhons with more than ona
earbon - atom. in the molecule when 10D

g5
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. ¢blgined in @ process in accordance with

aay of xlaime 1 o 4,

* Dated this 6tk dey of May, 1941
= bW H. THOMPSON & 0O,
Chartered Patent Agents,

y Ohnreh Sireet, Liverpool, 1.

of liquid hydrocarbons decreases to a Eesaer

By M.M,P. Lt 1550,
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