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5 ATL WHOM 1T MAY CONCERN =

Be it knoim that wa,-ﬂttp Behmidt and Johennes Ufer, Chemistnm,
of Iudwigehafen-on-Rhine, Gormery, having Jeintly invented g oortain
new spd uneful improvement in MANTFACTIRING METHARDL SYFTHETICALLY,

o hereby declave that the follewing i= a foll, clear and ezsot
deacription of the sanes

It haa not bean possible mo far to prnduce'gethyl aleohel
sucoeRsfully by the catalytie yeduction of carbon monexid, thomgh
several proposals bove besn made to this effest.

Wa heve now feund that?gethanol ean ba produved by the cataly-
tie rnductiun of corton oxida with very good ylelds and = good- spand
of the resction so that an indusirial wtilizgation of the pruennn iz
repdered posaldle, by employlng contact meeses which contain, benlden
one or deverkl catalytically acfing elumunt;,.alsu bitenfun, veondiem,
chromlwe or manganase or other slements of the feorin, Iifth, alxth
or seventh groups of the perlodile urateﬁ ralsted to the aforementisn-
#d onee,. or boron, or compennds of these tlements, or mers than ons
pf these alements or compounda thereof,. As lpstancan of mach siher
elements, corlwm, thorium, uresiom, molyddenwm or tungeizn may be
mentionsd, but other vognnte elementa of the wald groups mey also be
employedo .

Tt 1s of mdvantege to use gas nixturss of ssrbon monoxld or dl-
oxid, or beth znd hydrogen with guentitlies of the lattédr sxeeeding
by yolume the gquantltiss of fhe exide of carbon and praferably, 1n the
prapertions caleulated sccordlng te the formmlze @

60 3 ZH, B 08 . 0H end

B0z & 3 M, * oy o oH + Hb,
or with oven mere hydxogen. Such exceeding qusntitles of hydrogenm 8r
hydrecarbons misti be ussd wheh contant mmsses mre smployed conmlate
1tg of mixtarea of zine with dhe oxida pf aﬁthmtum. mnngnnaua,mniahﬁcm
aom, ¢titanlum or ceriwmi A high excess of Kydregen may bs preawnt
for example 1% of the calonlated volume or £ maltizle af the lrtier.
The paa mixivre masy alae contaln nitrogen, bydTooBrbons end the Like,

znd 1t may be purifiesd end drled,
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prior o the resstiom,

With the heforementioned cnnﬁifiuns,”a very pure methansl is
obtaired st compsraiively low tanperatuxes.

The contact masses may be prepared in any Juit&ble way and the
rroporilone of the components may be varled withln wide llmite.Inter
alila, the additions] 2lements menﬁioned.mhy be compommded,in the
form of $helr higher oxides with en aold character,wlih the cmptalytic—
glly acting elcments to fom e sslt, and such salts, for instance
vonadaten, chromabes, mangenetea, borates, mey be subjected to raduat-
ien. Miztwrez of guch goidg with the catalyiin slsments moy alao be
nged ang the contact nesss may be prepazred io eny other way. BDupporis
may sleso be employed end most various subatances may serve this
FUEDOGH.

In ordor Yo prodice a very pure meﬁhanol 1% hea proved ugefnl
to employ catelysta of the afureaaid kind Hhidh contadn as 11ttle
alkali as pos=idle snd accordingly teo puxify thuroughly thoze contact
moases which contain any slksli from tha%x_grapar&tian prior to thelr
use for the presemd proceds, or §o axeluda mny alkall compounds when
preparing the contoct wanses. Vhen Buppqits are srployed, smch nmaterie,
ghonld be used ag o met sive off an;,r slkali. Thereby the farmatiuis '
of oily prodeots is prevented or greatly dimirnishad.

Tha Sempergiures of the reactlon may be ralsed to above 500 do-
ETeesy Gentiéiada,hut in general they nesd not oxceed 300 degress Cen—
tigrads and in asany uaaaacnnsidarahlf lq#a; temparatuarea sro guffi-

olent which are in favor of ihe fnrmﬁﬁién oY pure methenul,Tha

Eresgire may ne radsed to any ﬂagréagLéﬁs'aﬂtive contant masses Ie-

fuire very high presf¥ires snd rather high tenperoinrea in erder fo
glve gupla gields.
In g1l cases 1% iz important that tion or nicitel is not preosent

or only in comparatlvely small amounts &and only tosether with other

catalytically aciing metels,ss ctherwise methane,or other hydrocar—

!
L

bong @may be formed .
The procsza 1s farther explained by the follewing examplem, but
wo wish i% to be understood thet the inventlon la in no way restrict-

iﬁ tudyhasa sxsnrles.The parts sre by weight where no other statamant
g made .
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_Example_ 1,

Freypare & cabalyat by'inﬁrnduﬂing'sﬂ arts of egbestoz wool inte
g solution of 26 parts of copper nitrete snd from O %o 10 paxds of
vhromiue gostebe, heat Yo boiling, precipitate with: godium carboneia,
flliprywesk well snd dry. Then locger the agbeshes wool end reduce it
at beiween lQQ-qurees to 200 degrees Centigrade by mesng of hydro-
gen. Over the comtbact mess thus prepared & pes mixture oconisining
20 parts,by volume,of hydrogen,for each one part of carbon monoxid
is paesed st g temperature of from 220 degrees to 830 degrees Centd
grade snd at 8 preszzsure of about 100 étm&apheres. Megthaol iz formed
with an exoellent yield , basldes swall emounty of olly mabter,in-
poluhle in weler,and a 11ti3E methane may sometimee be formed .

Mxturas of carhon dioxid and hy@rogan mey =tzo be employad
wﬁuh way coniein carbon monexid,nitrogen,hydrocerbong =mmd other

BEDED.

Ersple 8,
Introduce 80 parts of pobeghos inte a dliute polulion of 556 parke

of potesgium dichremaoke then add 70 parts of copper nitrate whaveby
copper chromabe is precipitated on the mebesbos fibre, Then waeh,
dry,looaen the ssbestvs and reduce in an etmoepheres of hydrosen atb
gwont 200 degrees Centigrads, With the gld of thisg contact mazs,
wmethenoel 1z produced already at R2ED degraés Centigrede with excellant
¥vigld., Very good ylelds are also abtﬁinﬂﬁﬁwith the chromates of ail-
ver,or off Riliver and copper, or with the molybdates or tungatases
of gilver,or oopver or octher catalytically acting mefalﬂ,or with
other selis of mixtures irncluding those with more than one catslytic-
ally acling metels or more then one additlone? slement .

Expurle §.

Diecplve ln water 25 parts of neutral_ccpper acetote and 21.3
rarts of sllver nitrate, then odd BQ parts of asbssboes wool,hent 4o
bpolling,add 28 parte of chromic acid,sveporats whille mixing st inEter
rpls,dry,lecssn the mass and reluce in a.currenﬁ of nydrogen a%t
about 400 degzeen Contlgrade and 25 atmgsphﬁres. Yihen g mixtuye of
carbon mongxid and bydrogen(with ahﬂut:i;vqluma of the former %o

each & volume= of the letter) is peesed over thiz conbtact meso o
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about 230 degrees Centigrade and 120 atmospherss, methanol is form-—
el wWith good ydisld.

A combeot masy prepared by decomposing potassium chromate
with copper acetate smd lead nitrzte In the presence of sebestos
wool cen be enployed in a sximilay mernnez.

Bqmmple d, '

84 parte of corper nitzate mad 10 perts of wrandwm nitrate sre
diszolved in waier and 50 ports of agbeptos woeol mre introduced.
Tha mixtore iz then heated $0 hoelling, precipitated with caustio
potagh Iye,Tilsered thorcughly, washed,dried and locsensd.lhe mass
produces metharol st 220 degrees Centligrade wlth very good yield

and at great opead.
Brpmple 5,

A mixture of esarbon momoxid and hydrogen,in the proportions
of sbont 1 o 1O is passed.at gbout 260 degroes Centgrads snd at
g pressura of 100 atmospheres aver m controt ﬁass containing 63.6
rarta of coprer, ll.4 parts of vrerdum and 3.9 pazts of nangsness
deposited ap hydroxids or cerbonetes on & caxrler. Un oooling the
repotion pas methemol condenzes with aﬁ pxcoellent yiélﬂ,Tha per-
centoge of alther uranlum or memgenese ot both may slsoe he higher.

Brpmpls B,

Pess o wixture of 10 paris,by volume,of carhon menoxid md
50 parts,by volums, of hydrogen at sbout 220 degress Centipgrade
snd a pressure of 100 stmospheres over a catalyst consisting of
asbestos with an latimete mixture of 50 parte of wmamesness diﬂiid,
30 parts of copper oxld, 15 pavris of cobalt oxld end 5 pards of =il
ver 0zid precipiteted thoeraon which hoe beon reduced btelorshend
nt 2 tamperaturs of ghout 200 dezrees Centigreds in & current .of
hydrpgen, The remotlon gas lepvling the catalyst will depomit,on
esoling,a Miguld chlafly cansisting of methanol.

Very pooed rasulise sre slmo obtained when employing =slts of
the nodid highar oxdida of the elements of the F1fth or geventh
grours With c&ﬁalyﬁically poting clements.For exomple the xeﬁgctinn
produnts ol copper or ellver vanedate,corper or silver manganate

or the like may be uwsed ,
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Mamlve s0 mbch of cc:j;:-pe:f nilkrsis ae correm onds e 21.8 parts
of copper snd 10 paris of thorinm nltrete in waeter, add#l:r varte of
asbegtos, heatl to boiling,precipitate.with gn excess of cemgiic potssh
iye,fllter off,weeh thoroughly, dry,locsen the asbestos snd redncs
ln a current of hydrogen gt & temperature of zbout 200 degrees Cen~
tlegrede.

When g dry mixturo of earbon monoxdid snd hydrogen 1ln the propor—
tlone of about 1 %o 7 iz vaszed over this mpss st o temperstures of
sbout EEQ degress Centigrade end a pressure of M0 atuwosphereg,methe-
nzl iz prodenced with geod yleld,

Bxagmnle 8 ,

INzgolve so much of oopper nltrabe 2 corresponds do 21.8 perbs
of sopper,l0 parte oif wranyl nitrate snd & perte of thorium rpitrate
in weber,add 50 perts of sshegtus wool,kesat $o bolling, precipltate
with en sxcowuss of cousile pobash lye, filbter oiff, wash thoroughly,

dry,leosen enf reduce et = tesmperature of sboutbt 200 Gegrees Jen¥lgrade
in a ourrent af hydrogen, When g 3ried mi}_:‘turs of carbor momoxid and
hydrogsn in the proporflons of sbout L to 5 i3 passed over ihis
aatalyat e} o temporature of sbont 280 degress Centlgrade, reaction

tekes place at shout 30 stoospherss snd a 1igeid is obitelned with good
yields chiefly censleting of methancl. Other orgendc sompotinds
gapeclelly olly substancey ere either not at all obiained or only in
very empll smounta,

If dnetead of A mixture of hydrogen snd corbon monerld,a mixe
tiare of hydreogen and carbor dloxid, for szapple in the rroyortion of
5 %0 1, is paepsad over the ewld cetalyat st =& Yooperatuvrs of aboud
220 deprecs ngtigrads and e prespurs of about 100 atmoaphereﬁihe
roactlion gaoes on cooling, glive off a lignid which ia composed of
wakter mnd cidlely methnnol.

Exonple 9 .
4 oontset meas 1s prepmred from £1.8 parte of copper in formm of
the nitreste, 10 perte of urenyl nitrats,d parts of cerium nitrats snd

%
L0 paris of ashestus wool subatantid 1y az desoribed in the foregodng
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exmmple, srd a mixture of-l volure of carbon memeoxid snd 10 paxrts
of hydrogen 4is pasced over thia nass A% 2 presoure of gbont 150
atmogphersag or subatantiaily le=ew an:Lf;L at s tedperebure of about
220 degress Centigrads. Methanol 1z recovered from the reactliom
ge=es by cocling.

whe preszhire snd propordions of carbon monopld or dioxid
to bhydrogen may be varied within s wide range, bt the hydrogen
shoutd best be prezant in sn excesding quantity in all ca=es.
The greater the pressure the greater the yield and the guentity of

gadez undargoing the reection.



WHAT WH CLADLI AZ (UH THVENTION T2:

ia Ths process of manufacturing methanocl by tha
cﬁtalytin reduction of carbon monexid, or ddexid, or both,
with bydrogen and in ths aboence or pressnes of hydroocarbons
or #lfregen which vonrlete in passing the gasp mixture at

sn elerated pressurs and temperdsture over & safalyat
contnining sne or moTe hydragilnating gatalytle elomenie

and one or mora ulqm&nts eelonied from the zroups of
titanium, vapned ium, chronium and manganess and aognate
.nle:qauta. or boron, and removing methanol from the reaction

gasse prefersbly by eveling without relsaming $he prasaurs,

2, . The within demgribed provess of manufacinring

me thannl, charasterized by the smploymont of a gam mixturs
containing hydrogen in a volumebrins pryporticn u:_r.u'aea:l.ng_
the volwms of carbon monoxid, or dfoxid, or both, and L
ploying & presaure of at least 30 atmospheres miid & Lewmp-
araturs of 200 degreas Cantigrads or highepf

3 . The procera of manufa.oturing methancl by the
eatalybia reduotion of carbon mongxld, or diexld, or botk,
with a greater velumetris proportion of hydrogen than of

ks carbon oxids at & prepeurd of af lsswt 30 atmoapkezes
and a temparature of about 200 degream Uentigrads or higher,
which oonatets in ypasaing the gas mixture over a ontalytis
mapa containing one or mora hydrogenating elemente and one
or more slsments salecied from the groups of titu.nilm!;

vanad jum, chromium and manganage snd sognats olemanip, or
boret, but free from fron and niskel,

1. The prosess of manufacturing methansl by the
eatalytle raduetion of tarben monoxld, or dioxid, or hoth,
with & granter volomelria proportion of Lhydrogwn than of

the varbon oxide, &% a prepsurs of A% leant 10 simozphgren

and & ftomperature of ahout 200 degroea Bantigrada, or ﬁ!ghur,
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whish ﬂunsisisxxn pasaing tha éaa mirturs ocver z Badalyhié-,
mans nnntaining.ﬁﬂppﬁr and one or WOTe alamanta_uuluutu&l
from the groups of bi$aniur, venadium, ohrdwium, and mangs
anewsn ant ocognate slemente, or horon, btut free from lrum

egnd nlakels

9 The process of manufaciuring methanol by the
satalytia redustlon of curbon menmoxid, or dlexid, or both,
wlth & greater volumetris proportiod of hydrogsn than of

the oxids of oarhon, at & pressurs of at laast 30 atmosphoras
and a tsmperature of about 200 degress Cantiprads, or highep,
which gonsiets In pasping ths gap mixzture over a csdslykla
maed sonfaining ons or mors hydrogsasbing e;&mantu_lnd v or
more elamente sslected from the groups of titmnium, vapadium,
aheowinm, and mangansss and coghagis slamsnis, or bo;un.fhut
fram frem irvon and nicksl end from alkall aompounds, re-
moving mathannl from the reaction gapes by cooling withonk

_raleaping ths pressure and convsying tha rasnidusl gen

again over a gonbazt mawm of the nhﬁxﬁﬂtar aforesdaneribad.



