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- ’ We havs found that by ths reduntion of sxids GE
carbon grganic sompounds containing or not snntaining DY 2emn

zre prodwvesd in & highly adventsgeons marmer when employing

catalyats which, in addition fo irem, niskel o vobalt, or oom-
pounds of the same, in any convenient form, comtuin codmium, o
‘thellimn, or their compomnds or mixbures of these wbstanoes.
Such catalyshs are sifectlve at comparatively low temperstures
%8 for szample ovem at frow 180" to 200° Censisrade,; but pre-
Torably the provess is carried owt between shout EVﬁO anad 350

H

Centigrads, though the catalyavs may also be umsed =t uamvexaturas

of agout 400° dentigrade, fgain the adeixture of caﬂmium or
$hallinm ox thedr campo1nds or mixturea conpletely prevents sy .:fn _izi;f
.ﬁapnsitiun of =ooh on the aatal;at even 1if the gas undnr Treat— )
ﬂant be Tich in ocarbon monoxid. The other elemsrds of the Sth
. group of the Dorlodie ;stem suck &z platinnm, pallaﬂlum gnd
the 1lkﬂ alao giva in combinavicn with cadmiam or thallium, a

' ;sim;%gr.actinn to that given by iron, nickel or cobalt, Tha

: .éctivify of the oatalyats 1g assiateﬂ by =blil Farther aﬂﬂltzonﬂ
'IDE suhstanaes such as= oopper, gold, =ilver, corium, zlrcunlum,
aluminlum, fa_adium aranium chromium, molybdennn, tungsten,
.'EEJQEH SHE, alkali matals erd iksline earth motals or sompormnds
o - eof the same . providad that mstal compoumds cuntainlng Lxyzen
| Whiﬂh are dinlcultly vsd.uui‘hle %0 The metal should not be Dre—
.Taant at all ar only In =n zmeimd nob exoesedinr 5 pox cenﬁ DrE—

;ferabl; less. than 1 per cemt of the catalytically achive material, ’-T_lf%

: L t;piaal catalyqt sultsble accordlng to the pressnt
“giuvanfmﬂn iz ohe ocnﬁalnlng iven, copper and oadmlum, smployed

'=ﬁ;?“?”eithar a2 wuch or with sH111 Further additions, especially of R

oxiﬂs or carﬁanates of the slkali metals in the ahuvementioned

lamounﬂa. Thus Lor irstance a catalyst comtairing more than
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S50 par cent of iron beuides coppsr znd cadminm end leds than
one yer ceat of an alksll msalial in any convenient Lowa iz par-—
tianlarty effectiva. The cabtalyads may be uied in & grest wvarl-
ety of forms, such fox exarple as alioys, and nay also be pre—
parad in a grest varichty of woys. For exanple, the oxids pre—
pared by ocarefully hesting the nitratsd, may be Nsed as indtial
materials or the componenis concervied may be precipitated joint—:;i-
1y, from solwbion, a8 bydieoxlds, in some casss In the presence .
of @ carrisr gash as pamlee, ashostos and the like, ox the Dxida.- 
or Lydroxids gnd the Tilke may be intimaﬁely wixed fugsther, aad
ther charged inlo thas reaction chamber ziter having been reduc-
ad. Fighly effeative cabalyats may slso e obliained by using
the corvegponding smlta of ferro- ox foryi—ayanic acid az initi—_i“
al subatanced. .

Tﬁe proogss may be ocarried ont at ordinary or elevatsd
presoure, B.E. Up Lo aboubt 200 atmospheres, though even vary
igh presgures up to 1000 simospheresz emd highsr may zl=p be
uasd.:._ Adoearding o the oconditions o woxking ez regards temper—
ature, pressure; corcpesition ofl the géses, sebslyats and the .
like, zolid, liguid or gaseosus lydrocerbons mey be rroduced, or
also prodnots coniglning oxygen ox mixtures of these. In zome
sazes the prodosts contmining oxyzen consist to a lafge axtent
of 2thyl alsohel ox of esbers, whioh beil betwaen 15{)u and BOO7
Gentigxade; zod are highly zmitabls as solvents and softening _; ”J?T_E;f
agaﬁﬁs for lacguersz and the like. Highly valnzhles féﬁs_an& . .
waxea méﬁ be recaversd fram the frastloms of high boiling poimm.:;h

e ligquid hydrocsrbons may be used as motor fusl, The gaseons

: fraiucts nay be sepératea; for exampla by strongly aonling, ad-~

- sorption with active garbom, extractics with washing olls and,

i7 deosired, may be aonvorted, by Prrther treatment, into aloo-
" hole, or slao into liguid hydrocarbens. They may also be employ—.. .

sd gz lizhting or heating Bfas- or the 1ike. The working olaera‘f:iuns._
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slready Iuown it $he catslytic production of compoumnds froa
zames, zapooislly from cerbon monesld and hydrogsn, anamely
nperafing.in a sortinusus cyocle, previeusly purlfying the
zases, separating the remction products by coeling and / or
by adsorpticn maases,'purifying the olrsulablog gases and 490
on, aat zlse the devices for omvrying off he heal of the re-
action and the Liks may'also be appliiesd, ir a suitalkle mammer,
to the present prosess.

A great vardety of gaseouns mizftures may be emplogysd
auch @z wategr gés, coXe-oven gas, coml gas, producex gas, or
mixtures e the same, with or without the additien of carbom
m_unﬁxid end other gafed. Moreower, comls oT hg:lruaar‘mﬁns such
ag neatural gas and the kike, or tar oils arnd ithe like, moy be
ineompletzly turned with oxyeen, or mixtuves of oxygen and
. steam , the reoulfing gases being employed afver puxification
and, 1f necessary, after ocalalytlc sonveralon of & portlon of
the carbor monexid by mesns of steﬁm into carbon dlexid égd
hydrogert.

Neg ﬁyﬁrugan neaded for #he reactlen may also be geneX.
atsd by the aid of the catalyst itself, Ly wholly ox paitiaily
raplacing thﬂ hfdrogen in the initial sas=es hy-steam, 1ight
hyﬁﬁacarbnns such az methane, of mixtufes ol ths sams.

Such parts of the zpparatne as grow hot and ars exposed

to the eontact with the reaction gases, are sreferebly oonatruoi- -

:eﬁ, with & view Lo pravcﬁt the ﬂepnsiﬁiun of caxrbon, in place
Tof iran, of silver, soppar, mangznese bronze, chropivm-nickel,
aluminimm, lron alloys, such as chromium—, tungsten—; or manga—
nago atéels, ferresilicon or the llke, or the said paftg mnay
e provided with a suitseble costing. |

e following cxamples will furthsr lllustrate the

neiare of the sxid inventlon which howaver is not limited there—

to. The parts are by wolght.

_..3 -
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Exgmnele 3.

A solutbion centalning 12 parts of divon, 2 parts of
cadmiwn and 3 pawrts of sowper, in the form of nltrates, 1a
procipltated with potassiun carbeonate, end the resulting preci-
pitate 1=z thoroughly washed and dried., Over the resulting catsa-
~1yst placed iz a copper-lined ocontact fuke, water gas, freed
Trow carbon dloxid and sulfor compounds in fhe usual mEAner i
paéseﬂ at & rate of 50 litres per each 8 cubin contimetras of
the oatalyst, yer Rour, at from ;00 *o EBG Gentigrade and at
100 simostheres presguirz. From the ssparatoer, which is cocled

to the crdinary tempexaturs, but walntained vnder proasurs, a

liguid 1z drawnm off comoosed pf two Layers, tEa WpEer one ooh—
sleting asinty of hydrocarbons, hicher aleohols sad ezbsrs, While
the lower une comsiste mainly of water witk about 40 per cenmt

of lower zlochols, gzupecielly ethyl alcolel and organis acids. :
The 2atzlyst may he Zept in d=s for a lcng nerio& w1thout lnsirg :

1t5 efficieﬁay.

Ry attaching a vessel, charged with sotive carbun; I - ;i :}f ﬁbi.
Tear of the sepsrator, benzinee and hydwocarboems boiling below i

20" Centigrade, may: slao be recovered.

Examplo 2.
Water ass is paaqsd at tha rate of flow described iw
uxample 1, at Zyom 250° to EDD entigrads and at from 50 4o
:10& aumﬂspheres prasaure ovTer nadmiumrcopper—ferrncyanide PrE—
'pareﬂ bj.pxacipitatiﬁg 2 ablutioh of potassidim ferrocyanide
with a anlution of cadmium and copper galta.  Tha yield iz st111

f *ha overation he conducted Bt oxdinary yressure,

considerably largey quantitiea of catalysts wust be employsd

., in order to obiain the sams yield.

— 4~
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Exampls 5.

A.solutiﬂn of 2 molecular proportions of lron nitrate
and 1 moleoular proportion of thellou= nitratz end copuer ai-
Srats the carbonases of the metal are preciplivated with sodivm
carbonate, the depoalt is worked and dried. Under the conditioms
o working zpecilfied iwm BEwample 1 ampls gquantitics of hydrocsr-
bone and organle compouwnds containing cxymen are obtained with
the above uatalyét whick does not grafually ioge i%s effeptivye-
ness by depositlon of earbon as 1% i= muétly the case when em-—
ploying iren oatslyets fres from cadwium ox thalliuﬁ.

" A similar actlon is projused by catalysts srepared by

precipitating the heavy metal components fTom selntionz or their

gslts by meens of-the ecalowiated smount of ammonia, intimetely

mizing the precipitatgs and impragnéting them, atter drying,

with sual prall snounts of sodiom, potasslum, or Iithdow carbnn;;:'f.”.

feorably not sxoeed 1 perT cent caloulatod as metal.

©gte, thet the alkall carbonste content of the cataljst doea pr3w§f
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That we cladp ia:

1) The preocssse of producing organiec compounds which

conslzds In exroziag at a temperatuxe bebtween gbout 1BD dnd -»

aop® Centigrade a gas ndxture comprising or oxld of carbon a:nd -

hydrogen to the aotion of & catalyst comprising o compomend

ssleoted from the group of metals of the 8th gwroup of fthe veri- o

odic system, bheir ceompounds ra::l.lti mlxtures sherecf, and a compo-—

aont seleeted from the group of cadmlum and 'thalii"l.m, fhelr com-— T

pounds and mixtures theveof, but emmtaining at 'hh.a'mgs‘t 5 pex _. B

cent of a metel compounrd comtoining omygen dlfficulily ;‘édw:sible
. to the metal. ' o

2) The process of producing oranic compounis witich _
oomelets in exposing ot m temperaturs betwesn sbout 180 amd .. o !
4'_:1'30 Gemtigrads a gad mizture donprising B:n oxid of carbon .
ﬁnd_hyﬂrugan to ‘ahe ackion of n oabalyst comprizing a compman‘b--’-.
selected frem the group of metsls of the iron ELTOUR, tﬁeir c_mm—. .

.pnum'ls and mixbures theraof, and & component selsoted from the

gronp of cadminm snd 'l:ha_'l.lium; Eheir sompounds and miziavas

thereot, I}ut._containing af the moat 5 per oent of & metal com—

pa'm:;d conteining cxygen Aifficultly reducible to tha métal?. .

3} The wrocess of proimcd ng orgniic compaunﬂs whicl

atnslists in expusing at temperatnresn hetweern 130 and 4007 Centi~ oo g

.. - grat‘ie a g8s mixture comprising an oxid of carhon &md hydrogen
mder = prasaure wp o .sbout IDDD atmospheres ta 'I:he acbisn
of.a Bla.‘tﬂ:,rst bnﬂprisi'ng s componsnt 3slected from ths group et e

: of metels of ‘-ha ireon growp, their compounds and mixtiures t‘.he,-ra—

Df snd a Gﬂmpnnen‘b gelected from the group of cadmium scr:zd.
'thal-l:mm,‘ their compounds zpd mizturses tha:reuf, but soptaining
at '-'.tha maat 5 fer cent of g mebal compound cnn‘bﬁining oXyzen

aiPficultly weducible to the metal,
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4% The proosas of producing orgenlae sompounds which
consists in expoming at tempsraturas belwasn 250 and 3507 Jemtie
grade a gas mixture comtalning an orid of carbon =nd bydrogen ':ﬁ PR
wnder & pressure sp o abowt 200 atmospheres to the aation of .
& catalyst contalning ixon, copper and cadmium in the elemnar-
tory form a2nd less than 1 per cent of an alksli nmetal dn the
form of an oxygen containing compound, not more tham B par sent
of metel compewrds aonbsinlng oxyzen difficunltly redaclble Leling

prossnt in Fotal.

5% The prousss of producing orgenic compounds whleh

sonsists in exvesings at temperatures between 250 and 550" Gent1-3fjﬁgf{_v5.?

grade a ga® nixzture comfainlng an pxid of carbon and hydzagen
mmder & okesaure up to sbout 200 gtmpapheres To the aotien of
a catalyst conststing of at least 50 per cent of iron, soppex
gnd codmium snd leSs than 1 peT cent of sn glkall metal in the

form of on oxygen cantalning sempound.

€) Thke procssaz of prodneing ofganic pompoinds which
coneiats in exposipg at & temporaturs between sbovt 180 =md
a00° Gentigrade a gas mirturs comprising an oxld of carbon and
hydrogen to the action of a catalyst comsriging a oomponent
- gelected from the group of wetals of the Bth group of the peri-
naic syetem, their cﬁmpuunﬂs and nixtwras thereof,:anﬂ a oompe-
nent selectel Irom the group of cadpium and thallinm; thalr

compornds and mixtures theraof, bnt contelning et the most

5par cent of 2 metal compound contalning oxygen dirfienltly

Teduritle to the metal, the catalyst being deposlied or a

cérriar.




