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Be 1t knowm thet we, Alwin lttsech, Mathies Pior and Carl
Kdller, Chemlata, the first of Ludwigshéfen&ﬂn-ﬂhins, Tke ageoond
of Heldelberg end the third of Mamnhedm, Germany, having Jolnily
.inventad a certaln new and wasfal improvement dn the MANUPAOTULE
UF QELEGEEAPED ORGANIC COMPOUNDSE, do herwmby declare that the
Tollowing 1y a full, clear =d axsct deseription of ths sems,

Az ig known carbon monoxid or dlerid or mixtures of both
can be reduced by means of hydrogen or hydrocerbans ~zkeh dn
hydrogen at ineremsed pressurs =na temperature snd andsr thae
ection of certain catalyats 4o furm’liquiﬂ hydrocarbons emad,
ordinarily, certzln smommts of aoryrenaved oygario Froducts suoh
a5 aleoncls, eldehydes, acids snd the like .

We heave now found that the valuable oxygensted componnds,
in particular metheanel, which up to the Iresent time conld only
be obbained by charring wood,can be produced with good yielids as
the sole or chiaf products, by the reduction of carbon monoxid,
0T diowld,provided zay mizturss be employed, on fhe one hand,
contedining bydrogen or hydrecarbons in qrantifiley exceeding
thoze of the carbon oxtds,i.e.more thar one wolns of.thm Tomey
o each one wolume ofthe letter, prefergbly even in quantities
corresponding to,or exceeding those calouiated scoording to the

Tormulae

0o + 2 Ho # OHe + OH ang

S0p + 3 Hg = CHz + OB + HpO,
fnd employing st the g=mue vime, on the other hand, zontact masass
confaining metal oxide Aen~reducikle under the conditions of
working or compounds thereof, The non~rednelble oxidg ray be
employed alore or mixed or compounded togetherbr with other sub-
atances, elther imert or azstiing catslyticslly, such ma engily re-
deible metallic cxdds ow the corresponding motals or wlth me—

taly of the non-redacible oxids. As ingionces oFf contact mayges
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for the purpoze aof tixig invéntimn the oxida, hydrorids or carbon—
ates of the sdkali, emrth ulkeli or earth metals, or mixtures or
compounds of magnesia, alunina =md the like with the oxida of
iead, bismith, thellium, gine, cadolum, copper, tin, smtimony, silicon,
bokon, Litsrlum sre wentiovned. Matals of the lrgn group, howsver,
sapeeilally irem,nlckel, cobalt, should ho prasent, 1f mny, only

1n emall amounts or in conjunction with other mebals, as they

may lead to the formstion of methane or other hydrocarbona.

The contacy masses may be put Into ths contaes Turnece with-
out eny previouns further irestment. 4s @ rils they will be unsed
in ths sghspe ﬁf Eraima or lemps and 1f mixed catalysty are employs
ed intimate mixtures may be prepmred in any smaibtable marmer, for
exanple by olmalteneons precipitation ag Taglom, or by Intimately
stirring one of ths components with the golntion, o welt, ofthe
other and supports,such ap msbestos Cay =lse be employed.

Ihe gar mixturs sorvirg for Yae reackion may contsin a high
excesz of hpdrogen (or hydrocarbor) for ergimpla ong énd g half
times the calculsted guantity by the above formulse or & mnttiple
thereof and beeldes, it may be purified and dried. privr 4o the
Tesotion,

ke deglred reactlon wil] ordinarldy be sarried out betwesn
ahort Z00 degreen sud 800 degrees Centigrade,bus in $he eags of
singularly active mazsez tenpersturcs even helow 300 degraos
mey be ussd. The pressure will proferably be kept abowvs 50 ot —
nodpheras and may be roised to any dealred degres, In generél,
Drezmirve ard tewpeorsturs shounld be adapted to the kind of the
oontact mass setualy uged; In certain cages very high préssuraa
a1d,/or  relatively high Temperatures sve ravomended, The opera—
$ion can be omrried out 1n & zivoulatlog system zpnd with Tecovery
of the heat,by which memns the mupply of hoat cm: be ragtricied
or even be dlzpomssd wlth. The eriginal compositlion of the Clr—
cilating pure gas iz weints ned by proper addition of fresh gadss.
If Geslred, working may be dome without clreulating, for exsmple

by cmploylng sevarml gpparates Iin gerieg pr by ueing a slngle
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appraratus with a hot per, cohtaining the cataiyat,and a cela
part without o catalyst,in which latter the liguid reaction
Iroducts condsngs,

The soparation of thc methamolgnd other Iicuid compolnds 1s
beat effected without releasing the Ireasures by cooling,which
may be aszlizted by uming arrongesents Iurthering the condemsptlon
sech for inatsance as towers illaed with Bpachig ringe or other
bodies,or the like,or washing with water or other saitable ligmidg
may he mployed.

The following examples will =erve 4o further illusﬁrate our
levention and the mamer in whioh 4 mey be earried into effect,
tat the inventlon is rnot limited 4o thesg exémplea a2 tie contant
mapges, gazx wirxbures, temperature,pressure mid olher conditioms
mEy be varied without depariing Trom the aeope of the Invention.

Hxomole 1.

4 mixtere of 3 parts,by volume,of bydrogen =nd 1 rart, by
voluze, of carbon monorld iz passed, st & pressurs betwsen sbout
800 and 1000 atmosphxeres mnd mt = temperztore of zbout 550 de—
gTees Centlgyede over o contact massz conslating of pobash lime or
of g mixture of egudl parts of coustis potash snd aluming,%When
the ges miviure,aftar the trestment,1a cooled mmder Brossure,a
1lguid condenses consistinzg of Dethyl alcohol, which may be mixed
wlth other alcohels snd somsdimes & litils water,but no sebatantizl
smount of substances of an atly nadure.The remaining gag,may be
used ggain directly or after suitshle Teplarlsiment, for instanne,
it mey be pasged through mother contact vessel. The preportions
of the gas nixturs mary pe ¢ifferent, Shough the hydrogen should,
1n any avent,excesd the natbon rmonoxid. Ingtead of, or besiden
carbon monextd, carbon dloxid may be ugsd, snd baaiﬁas hydrogen,

& bydrocarbon rich in hydribgen, such aa methane, nay b pressm,
Inert gases, for exmuple nttrogen, nay also be Frasent,
Bxzmpls 2,

4 zas mlxture coumposed of abeut 22 per cent, by volums , of
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saTon monoxi.d, 3 pex cen$ of carbon dloxid, 71 per cent of hy Az ges
g oand 4 per cent of nitroger, is conveyed at & prewsure of
ahuut_}aﬁ atmusphg¥es_and 8% a tampordﬁurn of B20 (Qegrees Oontl-
grade uver.ﬁﬂgugﬁ%ﬁ%:nhxﬁmgta;~ﬁn caciiﬁg The rooetlon gas under
présﬂuggtﬁalédhsié;rhiéfly methanol ﬂdﬁdénaa in xivh guentity.

4 E?Hnulatad mixturas ol lead chromate with alumina,to which &

_11$tle cangbic potash may be added, is aleo muitable as a catalysh,

. fl Rxgmple 3

f . A gaa mixture,dry and parifled, oomet abing, by volume, of abont

;éﬂ For cent of carbom monoxid, 5 per cend of carbon dioxid, 4 per

'fuent of methmne sgnd otheme, 7O per cent of hydrogen snd 3 per oent

of nltrogen im peazed ob & pressure of BOO abttozphersa and at a
tempergture of bhatwesn 350 dégrees and 400 degress Centigrade
over o ominet mass, conslsting of ma.gnesium,or einc,oxid amd
votasaium, or rubidiem,kydroxid or carbonate. Tha llguld resction
produst consdists chlefly of methanol,

Expnple 4,

Copper oxid i3 intimately mixed with powdered sluminium end
the mmas is ignited at the alr,or 1n en atmesphere of sn insrt
ges. An Intimate mixture of copper and aluming vregiiltes which on
Pagging over It s mixturas of 9 paris, by volume,of hydrogen,and
1 par¥, by volume,of carban menaxid, flTes rige to exnellant Fields
od methenel .

There mey also be wused mixtures of potazsivm, caesium, or
Tubldlum, compounds with oxide af, for exenple, uranium, aluminium,
ohromlum, mengsnese,or with rare parth, such as cerium,} snthenog,
thorinm, =zizcordum,or yttrium oxidy, o mixtures or compoundy of
gine oxid with gluming, barien oxid, rave earthe, or wlth oxrids of
Ghromium,Gopper,magnesium,mnlyhﬁenum=manganesa,tantalum,titanium,
tungsten, or nlng oxid with vamadic acid,or sobimony oxid with
gluclninm oxid, or tungsben threads vontalning thozia, or metalide

malybdenuwn, or thalliug comtaining aluming may ba employed.
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A very erficient catslyst is obtained by m=l4ing 00 parhs
by weight of potessimn dichromsate ana introdiucing, while stirriﬁg,
100 parts of zine oxid which proportions may be waried. On con-
Pinuing heating, thqmass iz getding stiff and iz then poured on
7 mo%al slieet and broken whsn cool. It may ve put into the con—
taet furtace sither directly or after lerchking ont the allkali
galt with weter, or after a reduciion. Ingtesd of zinm oxld,
oxtés of other mefals, for exanple nenganess, thallinnm, carium,
wraniug, thorium, sirconium, oxr miztures of them may be introducsad

lnte the wel% of potessiue df chrooste,

ton .
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1) The proceag of pfoducing crygenated orgamic compoundsz by
hydrezenating csxbon vxids under presanre and st looropged ten—
rerature which consists in passing dpixture of one volume of a
corbon oxld wiih wore than ope volume uf hydrogen over s contact
masa contaimxing a metel oxld non-reduelbls under the conditions
of working .

2) The prosess of producing methanol which consiets in rass—
ing,at & pressuze of et lsmsl 50 atmospheres and at & temperature
el at least sbout BO0 degrees Genbigrede, = mizxture of at leagh
2 volumgs of hydrogen for sach one volumo of carbon monoxdid and
at least 3 volumes of hydrogen for smch tme volume of ecarbon
dloxid over = conbtsct mags containing s metsl oxid non—raducible
nnder the conditloms of working.

5) The proosss of producing meihancl which consigts in
pasging, a8t an elevated prosoure and temperaturs, s nixture of
onw Tolume of carbon oxlds with more then opes volume of hydrogen
over a pontact wams containing meversl metal oxdlds,non-redocible
vnder the condlfisns of working .

4} The proesse af prodvucing methonol which consiots ir pamas-
ing, at an slevated preossure md femperature, a8 mixtnre of one
volumz of carbon oxdds with more then ome volume of mhyirogen over
a contact nags cmtaining & wetsl uxiﬂ,nnﬁ—re&ﬁcible mnder the
conditions of working, im conjumction with s metal,

§) Ihe procesg of woducing wethanol which cenelots in paoa-
ing, et en slevated fempsrature and presre, & mixture of one
volume of carbon oxtds with more than one volume of hydragsn ovexr
g catalyet comtalinirg am oxld of & metal of the Firet three groups
pf the periodic syetem.

5} Tke process of rrodéucing oxyzennted vrgenic compoundp
it ch conglsts in pussing at a Treaenre of gt least 5O phnosphores
snd at A temperature of ok lesst 200 degresy Oem$igrads, 2 mixturs
ol one volume of carbon oxlds nd more than two volumes of hydrogen

baxtly combined with cerbon, oveY @ catalyst contedning n nem—
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reduclble cxid,

T The process of vroducing oxymengted organic oompourdsa

which conmdi=sts in peosing, st o preavure of ot lemst 50 atmos -
Dhercs ani st 8 temperstire of at lepst 200 degress Centigrade,
a mixture of ome volume of carbon owbds and marathen twoe vTolimes
ef hydregen,partly coanbileed with carbon, over = catelget contain~
ing & non-reduclble oxdd and subjacting ’Ghﬁ-%ui:-:ture,aftex treats
nent ,to copling without releasing the pressurs.

8} The process of;prndﬁuing oxygenated organic compounds
which.nansista in passing, at s pressure of at least 50 atuog-
Phorey and ot & tsmpersture of af loazt 200 degrees Centigrade,

a mixturs of ome volwms of carvon oxids =nd gbout twe volumes
of hydrogen over o catalyst containing s non-redueibls oxig and
gubjecting the nixtuve, afier tregiment, $¢ cooling without ze w
leapirg the pressure, and conveylng Yhe resldnal gas agein covar
a contect mass of the ohevacter sforedeseribed.

8} The process of produclrg oxyeenatcd crganlo compoonds 'ﬁhi?
conelsts in pasging,at a pressure of al least 50 mbucstheres snd
at a temperature of at lezat 200 degreen Gantigradg, a mixturg
of one volume af carbon ozl ls, substantislly cerbon monoxld, with
ebout 2 volumes of hydrogen, over a catelyat contalning potasziug
hydroxid emd another metal oxld,non-reducinle under the eonditions
of working .

10} The vrocess of prodmeing oxygenated orgenic conpounds
which congists in passlng, 2t a pressure of mibetantially more
than 50 atmogrheores =nd at a temperature of at Ieast 200 degrees
ﬂentigr&ds,a nixture of one volume of omrbonm oxids mmd mora than
two volumes of hydregen aver a catalyst containing & moun-reduc-
ible oxid and not eontaining dren znd nickal.

11) The presess of producirg oxyeenagted orzanic Colnpoindg

which consiate in paasing, st 8 pressurs of at least 50 atmo enheres
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omd 2t & tempsramx‘e.af 2% least 200 degrees CUentigrade,s mixture
of ane volums of carbon oxids, substentially carbon menorid,

with about two volumoaz of hydrogen, over a catslyet® vontaining
petasgian hydrozid snd enather metel oxid pon-reduclible voder

the conditlons of working and it the absence of aubstmntial

gmountz of irer snd nicksl .

7 4 & /
dlgned atd Imdwigshefen—on- wfi@,@- ;ﬁ%’f@% /
Lhlhe, Gemany, by the aaid

Alwin Nittasch and Carl Willer _ - o

thizg 8th day of Qoctober 1923, M@; ﬁ?’f"
- nogt
fxﬁn‘“ﬁ _/i/(u LA

Signgd Bt Merassburg
Gormeny, by the gald

athiey Flor, thds 12thday of
Ootobar 14235.

the— oy of-Doateher—I088
Signed in the presence of
A E s  Volitrein

] . i -,
Fiutin Aaoirdi Torltlompet



