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Improvements relating fo the. Lining of Apparatus for Use when
Reacting Carbon Monoxide with Hydrogen at .h:_‘.lgva_ted Tempera=

‘ture and TUnder Pregsure.

I, Jamee Yarr Jomwsox, o British Sub-
jeet, of 47, Lincoln’s Inn Fields, in tha
Crmniy of London, Centlemen, do here-
by declare the natmre of this invention
{which has been communieated to me from
ahroad by 1. G. Farbenindusirie "Aktien-
gesellschaft, of Frankfort-on-Main, Cer-

- meny, & Joint Stock Company crganized
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- fusion.

under the Taws of Qermany) to be os
8 . :
- T bas abeady been proposed when
working with gases -containing sarben
monozide under prossure at  elovated
temperatare, for example fur the produc-
tion of methanol, to Ine the internal
parts ‘of the -apparatus with metals, such
ag- chromium, menganese, molybdenon,
timgsten, uranium and ¢opper, :
My foreign correspondents have now
found that coatings which see  very
stabls in the said trestment can elso be
obtoined when employing metals. which
are more readily aceessibie by providing
the parts of the surface, which come into
contach- while -hot with- carbon monoxida
with a costing Of a wine alioy or prefer-
ably a cadmimm alloy produced by dif-

. Tn order to prepsre the toatings, the
surfaces which may consist, for example,
of jtun or iron alloys. and which are to
withstand pressure and to come nto con-
tact with the gas containing carbon mom-
ozide may be embodded example in
dne powder or prefersbly .in cadminm
powder (the latter preferably in admix-

. tore with an inert substance, such as sand

- or alumina) or speayed with or dipped

into liguid' zin¢ or cadmime, and then-

heated, if desired in the presemee of non.
oxidising . gases, snch as bydrogen, vilzo-
gen or carbon dioxide, fo such high tem-
peratures, usually above 500° and prefer-

COMPLTE

ably between 700° mod 900° Centigrade
that diffusion tukes place and an alloy
comyposed of the applied mefal and the
metallic smbstratum ig formed in the smr
face of the mefal. Tt is especially advan-
tageons to expose the parts of the appu-
ratus comverned to an atmosphers con-
taintng wine or cadmimn vapour, while
excluding oxygen, for lomg peciods, for
exaan:ﬁ:le for from 12 to 36 hours end
usuelly for about 24 hours 46 teruperatuces
above the melting point of zine or o
minm but preferably below 900° Centi-

grade.

The following Example will further
llusirate the nature of this invention bub
the Invention is mot restricted to this
Bxsmple. ) ]

... ExaMPLE, -

- Tn an appsarstus intended for the pre-
paration of Ioethanol from carbom mon-
oxide ahd~ hydrogen and consisting of
chromitm-gtesl;, tHe ot parts coming into
contact with free carbon monoxide, are
treated ab abows 800° Centigrade -with
cadminm vepour while ocarefully exzeclud.
ing oxygen. The duration of the freat-
mént depends on the  thicdkness of the
desired. protective layer and may amound
to from several hours to » fow days. A
layer of & cadminm sailoy is thus obtained
which is in intimate combinwtion with
the base metal. Tt iz entirely inert and
stable to the gas mixture comprising car-
bon monoxids wnd hydrogen during the
operstion carried oub et elevated tempera-
ture . and pressure =0 that injwvious side
reactions of any kind are avoided.

© Dated this 20L day of March, 1935.

: J Y. & G W, JOHNSON,
47, Lincoln’s Inn Fields, London, 'W.C.2,
- -~ Agents,

SPECIFICATION.

" Improvements relating fo the Lining of Apparatus for Use when
Reaciing Carbon Monoxide with Hydrogeit at Elevated Tempera-

tare and Under Pressure.

We, Courrs & Company, » Company
with ~ uplimited Habiliby, incorporated
atnder the Compenics’ Acl, of 440, Strand,
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in the Connty':df TLondon, and FrREDRERICK
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Victoria Drive, Itasthourne, in the
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" of thase msfals.

Ooﬁn‘oy of Suasex_, legal representatives of
Yare Jouwsow, decsased, late of
47, Lincoln’s Ion Fields,. in the  Counfy

“of Tondon, do hersby déclare the nature

of this invention (which las been com-.

_maunicated from abroad by I. G. Farben-
. indugttie  Alktengesellschafs,
. fort-on-Main,

of Frank-
QGermany, 4 Joint Stock
Uompany. organized - under the Laws of

‘Germany) and in whal maenner the same

is to be performed, to be pariieularly
deseribed and ascertained in and by the

following statement :—

Tt hos alteady heen proposed when
reacting varbon monoxide with hydrogen
under pressure snd ob- elevated tempera-

fure, for example- for the- production of

gxygen confaining compoands, ta
line the fmfernal parts of the opparabus
withs metals, such as chromium, men-
ganese, molybdenum, tungsten, - uraninm,
eapper, -calim and zine or wwith: alloys

- Our foreign

ydrogen ob devated tem-
peraturs and under pressurs are obtained
when providing those parts of the surface
of. the apparatus employed which coms
into conlsct whila hot with the carbon
monoxide with & coating” of a zine alloy
or preferably u cadprivm plloy produced
by diffmsion. - - -

~"In order to prepare the coatings, the

surlaces -which may consst, for exmmple,
of irug -or iron alloys and which are te
wikhstand - pressare and to come ino con-
taci-Twith gé gos conteining esrben mon-
nxide may be embedded for emample in
wiws powder or preferably in cadminm
powdor (the. latter %refera;bly in- admix-
timwe with an inert substance, such as sapd

- or - alumiva) or eprayed with or- dipped

into liguid zine or cadminm, and faen

" heated, if desived in-the ence of non-
" pxidising - gases, _auqh 88

ogen, uifre-
gen. or varbon diozide, to suoh high tems
eraturesy, usually.

that dlﬂ'ualml ‘fakes place and an-alloy
composed of the applied metal and the

. metalitc substratwm is formed in the sur-

face of the metal. I i especlally
sdvantageous to expeze the parts of the

" apparstus concerned. to an atmosphere
- containing zino

or padmium  vapour,
while excluding vxygen, for long periods;
for'examigie for from 12 to 36 hours and
usually for abomt 24 hours at lempera-

) . oorrespondenis ha&vo now. .
. found -that coatings which are particn-
“larly- stable in-the reackion of “carben

© nonoxide with

above 600° snd pre- . b
- forably between 700° and -D00° Centigrade

tures above the melting point of zine or -
cadmiwm bui preferably below $00°
Centigrade, : L

The following Example will further
itlustrate how the- said invention may be 65
carried out in practice but.the ipvention
is not restricted to this Example.

In an a%;pamlms_ infended for the pre-
paration of methapel fromr darhon: mon- 70
oxide and hydregen und consisting  of
chromium-stes!, the hot parts voming inio
contuct with free carbon monoxide, are
trowted ab abomt B00° Centigrade with:
cadmium vapour while ecarefully ezciud-- 75
ing oxygen. The duration of the tfweab-: -

ment depends on the fhicloress of -the . - -

desired protective layer and may amouwk -
to from several hours to & fow d :

3 - 'A
leer of a cadminm alloy is thus gb'stainecl 80 -

which -is in intimate. combination with

the, hase.metel. It js entively inert and -

stabla to_the gus mixlure comprising ear- .
bon, ‘monoxide and hydrogen duting. the
operation.oarried. oub at elevated fompera- 85
ture and- pressure o that injurious sids
reactiopsof eny kind are avoided. co
If instead of the oadmium vapour zine
vapour be employed a layer of the carres

sponding alloy is. obtuined which is-alsn. 80

ontirely- inert to the hot gas mixtuve,
Huving- now particularly describod: and
aseertained -the natore of onr said. inven-
tion and in whet manmer the sams iz fo,
he - performed, -we deolare that whad we 95
olaim fg 7 —  * - w

1, In the resotion: of carhon - monoxide .

with hydrogen at- elevated - wmperatuzo.:
gnd wnder pressure the use of an .appa-
ratns in which the surfaces coming into 100
contaot while hot with carbon menoxide
are coated by diffusion with an alloy-of -
zine or of cadwrivm.. - - P
_.2. An’apparatus for the resction of car-

bon .monexide with hydrogen b elevatod 105

tomperature and under -pressure in which
wifaces ooming inte - eonbach while -3
th carbon memoxide. are coated by
diffhsion with an alloy--of .zine: or -of
cadndum. o o .
8. The reaction -of. carbon monoxids
wi’f-h_'_lﬁxogan st elevated - temperaturs - |
and- nsder pressure substantially as here- -
inbefore: deseribed and ascertained. --

" Tated this 2lst duy of Jemusry, 1936. ~
- J. ¥. & & W. JOHNEON, :

47, Lingoln's Ton Fields, Lond(_}n, WCE, . o

© Agents.
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