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COMPLETE SPECIFICATION

Process for the Manufacture of Products inclhuding Oxygen-
containing Organic Compounds by the Hydrogenation
of Carbon Monoxide

We, RUHRCHEMIE AwTrENGESELL- example, alechols, esters, sldehydes and
somarr, of Oberhpusen-Holten, Nord. the like, when used in the hydrogenation
rhEin-Tt'estfalen, Germany. a German of carbon monoxide, Wall washed irom
Cowpany, dv_hereby Jeclare the mature catalysts show, in contrast to this, a 89
5 of this invention and ip whet manuner the marked decline in the formation of
garne 18 To be performed, to be parkieularly oxy en-vondaining compounds, whilst par-
JdeseTibed ang ascertained In and by the tially washed iron catalysis that 18 1o
following statement:— uy, iron catalysts from wltich the alkali-
The invention relates to a prooess for metal compounds have nut heen whatly 56
10 the manufacture of products ipcluding  removed, render possible the formation of
oxypen-containing arganic compounds bT - a relatively high proportion of oxygen-
the%.\ydrﬂg\enation of carbon monoxide. containing sompounds. '
Y ife of precipitated irom catalysts — Tf iron catalysls ore thoroughly
_used in the virooenativn of carhon  woshed out in aeccordance with present- 80
1§ mopoxide, perticulagly in the treatment day practice, it is not possible to impark
.of gases tich in carbon momexide (for to them through o subseguent addition of
example, water gas) mny, as is known, be alkali-metal compounds by ~Way of
increased to an extraordinary degrec if. impregnation, properties as eifective as
atter their precipitation from, for the kind which are vharacferistic of those 86
29 example, the appropriate nitrate golu- rcatalysts which still contan some of the
tions, the catalysts are carefully washed. alkali-metal compounds remaining from
Thig washing is for the purposg of remav- the stage of catalyst precipitation.
ing 8s far as possible the residue of the Tn the manufacture of the iron catalyst
alkali-metal compound (gencrally sodiam 1o be used according to the {nvention, the 19
45 carhonate) used in the precipitation, ov waching of the precipitoted catalyst
the alkali-metal aompounds {for cxample, mass 1B 0 reculated, that the final
godium mitrate) which result from ihe catalysis confain anch quautities of allkali-
decomposition of the iron salts, —If the metal compounds thet, when caloulated
allkali-metal compounds referred to, ox 88, otagsium monexide (K,0), their 70
30 even only one of them, remain in appreci-  weight ig from 8% to 20% of the weight
ahle amount in the eatalyst, if that s {0 of the iron preseny in the catalyst, the
say, the catalyst is Padly washed, not only 1ron being determined as metnllic iron.
is its reduetion made congiderably more 1t is parbeularly advantageous if, nsing
Jifioult, but also the worling of tho oata- this method of caleulafion, the X0 con- 80
85 lystg in the subssqueat syathesis, s tent of the fnished vcatalyst s
ungatistactory. . Their life, in comparison D%—105%. .
with well washed catalysis, is greatly Tn meny types of iron catalyst it s
reduced, advantegeocus fo - ineorporate, by suhaes
Tt has unow heen ovserved _that an queni impregnatiomn, further quontities 88
40 incompletely wasthed iron catalyst, the of alkali-metal éompounds, in B.gﬂ.iﬁon to-
allcali-metal conicni of which, caleulated the alkali-metal eompounds remaining
as potassium mounoxide (E.0), Les be- after the washing of the precipitated
tween 3% and 20%, preferably betwesn ratalyst wass. This impregnation can be
5% and 10%, of the weight of iron pre- cffected by means of polassium hydroxide, 90
48 pent in the catalyst, yields large quan- potassium earhonate, godium carbonste
tieg of products contoining oxygen, for or other compounds of elements of sub-
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group A (the allkali-metals) of Group T of
the periodie systein.
T+is advamtaseous to carry out the
process pecozding To the invenlion at n
8 gynthesis pressmre of -about - 10 alme-
spheres absolufe pressnre, A
ever, pussible, according to the inven-
tion, sven at mormal stmoOspheric pres-

sure, to obfain greater quantities of

10 pxygem-containing produnts in the svo-
thesis. The grestest vields of oxygen-
containing compounds axe obtuined when
the synthesls Is carried out above 20
stmospheres absolule pressure, L

16 Decause of the high alkali-metal con-
tent of the iron calalysts used the syn-
thesis results in & so-called bed con.
sumption ratio, in which the synthesis
gas, for example water-gas, iy convertad

20 with ayp increased coniumption of carbon
momoxide as compared with thot of the
hydrogen. To avoid this disudvantage,

it is advantegeons in the method accord-

ing to the invention, to mee a synthesis

RE gas which is particularly rick in earbox

monexide. In this menner, net ;{)E_ly is

Hhere cieated .o theorsfical possibility of

tnereased viel per cuble melre of Tenotion

a5 but also. in addifior’: an . increased
vrmation,

pounds_is gblained. -

30

The iron eal lvsi%"i;fﬁduc‘na__ ond wsed.

. Y - .
geeording to the Invenlion may, m addi-

tion to the .msusl ackivators such as

85 copper, sine or caleinm, comfuin other

glements or compounds which favour the
farmalion of products containing oxygen.
Siuch further aetivators are preferably
compounds of ~vanadium, cerhum .and

40 tungsten, and alsy, other .clements or.
compounds of the fourth to sevenih.

groups of the periodic system.
UXATELE, . B
700 c.c, of o golution of the nitrabes of
45 iren, 1.25 gramsof copper and 2.6 grams
of paleium paleulsted as CaO, wore added
with intensive stirring lo 700 c.c. of a
beiline solution of sodinm carbonate con-
taining 95 grema of Na,CO;. 2.5 grems
60 of Iieselpuhr were added immediately
after the addition of the ircn-comtamining
golulion and after infensive afirring of
the mixture for 1 minute, the precipi-
tate wag filtared gff mnder suctlon. The
55 filter cake wag then washed until- the
guanbity of sedlum com&munde, rAmaininT

11

the cake corresponi

monoxide (K400, of 8 parts per 100 parts
60 of jron. The filber cake was then dried

and afferwardy reduccd at & temperature.

of 300° G

The catalyst so obtained wos uscd in

synthesis operated »f 2 temperaiure of
83 220° . and af an absolule pressurs of

Tt 1=, how-

of - oxveen-containing  com-

) od o an alkali-
metal content, calculaled a5 potassium.

10 atmospheres, water-gas being passed
over the catalyst at the rate of 100 Hires

er litre, of catalyst per hour. The pro-
Eu.cts obtained gontained 30% to 40% of
oxygen~vonteining compounds, which 7
compounds conelsted chiefly of alechols.

on the cabalyst in guesfion +was

washed substantially free from sodium
oompounds and was then used in & syn-
thesis operafion wonder the same syu- T
thesis conditions as deseribed zhove, the
alroho) content of the produets desregsad
and was about 3%—56%,

When the enfalyst cbtained upon sub-
gtaniial elimination of sodivm com- B
ponnds, was subsequently impregnated
with potassiwn earbonate to zn exbent to
give a K,0 content of sbout 8% relative
fo the content of iron and was afterwards
used in a synthesis aperation, the pro- 8
ducts of the synbhesis contained ahowd
10%—15% of oxygrn-containing com-
pounds. Tt will be poted thet even this !
visld of oxygen-coxtaining componnds s
far less than thal obtuinable with the use 9
of catolvats whick, aceording 1o the
inveostion. have not been completely. freed
from their ocontent of glkali - metal
compoands. . Co

Taving now particylarly deseribed and ¥
aseertained the nature of onr sald inven-
tion end in what manner the same is 1o

‘be performed, we deslare that what we.

claim 18:— : :

L. A progess for the menufacture of I
produnts  ineluding oxygen-containing
organic compounds by the hydrogenation
of earhon monoxide, in which the hydro-
genation is-effecied in the presence of an
1on eatalyst which has been obtained by 1
precipitation from_solution by an alkuli-
metal compound, the precipitated eatalyst
mass abtained having been incompletely
washed so that the catalyst containg na
alkali-mata] ‘content of from 4% to 209, 11
by weight of the iron present in the
oatalyst. the alkalizmeiu]l comtent heing
¢eleulated as potessium monoxide, the
11'0231 'héfmg &eferm_ipr;gi 88 Tetal. h

» A proeess eccording to elgim 1, in 11
which ﬂ?e alkali-metal cgtl)m'pouﬁd, c%:.‘leﬁ‘—
lated us potassimm mopexide. iz presen
to the extent of from 5% to 10% .

3. A progems aceording to claim T v
claim 2." in which “the incomplelely 12
wathed precipifate is impregnated with
an allsli-metgl compound,; )

4. A process according to claiw 8, in
Whmh‘tﬂe precipitate is impregnated with
potassium carbonate or sodinm earbonate. 15

. A process according to any gne of

present

a
- the preceding claims, in which the hydre.

genation is effecfed ut an sbsolute pres.

. sure within the range 1—20 atmospheres,

preferably af ghout 10 atmospheyes, 18
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6. A proress according fn any oue of
claims I to 4, in which the hydrogenation
iz affected af un absolute pressure greater
than 26 atmespheres.

T. A procezy wccording to any one of
the preceding claims, in which & syn-
thesis gos coniaining more carbon mon-
oxide than Iiydrogen, is used.

8. A procsss according to amy One of

rageding elaims in which fhe iron
cataﬂrst contains copper amndfor zine
and for calcium as activatozs, .

9. A fﬂwcss according to claim 8, in
which the iron calalyst also contalns as
aotivators, elaments of the fourth fo the
seventh Groups of the pericdic agystewn,
preferally sanadium, cerinm or tuna-
slen, or compoundg of guch elements.

10. A process for the mannfaclure of
vrganic compounds by the hydrogenation
aof carbon monoxide in the presence of an
iron catalyst containing an alkgli~metal
componndl, ' substantiaily as herelnhefore
deseribed with reference {o the example.

11. A process for the manufacture of
products  including oxygen-confaining
organie compounds %)y the hydrogenation
of carbon monoxide substantially as here-
inhefore described.

Dated this 158th Jday of August, 1940,

EDWARD EVANS & CO.,
1418, High Iolborn. T.ondon, W.C.1,
Agents for the Applicants,
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Pro
: ERRATA
™

we, R SPECIFICATION No. 668,419, 13:3_11(1
SCHAFT, . itio
rﬁf{?l.we;{ Page 1, live 39, for °“ ovserved 7 road iro}l::-
Company. ¢ gbsetved: » s, a8d
of this inve Page 2, line 17, for + bed * read * bad v of
game isto b Page 2, line 43, wfter ©* iron '’ iaserd par-
deseribed o 7 copper sud caleinm containing 28 5 ta
following st grams of iron Lali-

The inve hoily BB
the manufe  Tne Parest QFFICE, an of
orygeu-conl 12¢h Auwgust, 1002, raen-
the hydroge

The life 1ghly
used i the - ssent- 60

monoxide, particularly in the treatment
of mases rich in earbon momexide (for
example, water gas) may, as is known, be
jnereased 10 2 exirrordinary dearee if,
after  their precipitation _from, {or
exumple, the appropriate nitrate g0lu-
tions, the catalysts are carvefully washed.
This wasling 1s for the ]l.‘rlurposg af remov-
ing as far as possible the retidue of the
alkali-metal eompound (geneyally sodium
carhonatel wsed In the precipiiatiom, Ov
the alknli-meta] compounds (for example,
sodium  nitrate) which result from the
Jecompusition of the irom salts.  If the
allali-metal r.-mnﬁound’s referred fo. or
even only vue of them, emain I appreci-
able ameunt in {he vatalwst. if thaet is 0
say. the catalyst s hadly washed, not onlv
is"its reduction made considerably more
Aifficult, but alzo the woTking of the cata-
lysts in the subsequent syuthesis s
nusatisfactory. Theiy 1ife, in compariEon
with wel} washed catalysts, is greafly
reduced,

Tt has now heen ovserved that on
incompletely washed iron eqtalyst, the
nlkali-metal content of which, valculated
as potassinm monoxide (K.0), les be-
tween 9% and 205, , preferably between
£% and 10%, of the weight of irgn nve-
sent in the catalyst, vields large quan-
Hes of products containing vxygen, for

e

&a'sr f:faé-t"iée: “it is not possible %o'_i:_nnar’ﬁ
to them through a subseguent addition of

alkali-metal compounds by way of

impregnalion, properties as effective a8
ihe kimd which are characteristic of those i)
cutalysts which still contaln sone of the
alcali-metal compounds remaining from
tlie stape of catalyst precipitation.

Tn fhe manufacture of the ipan catalyst
to he nsed according to the invention, the %
sashing  of the precipitated catalyst
mass is sa  reguiated, that fhe final
ca-l;alfsfs contain snch guantities of gilkali-
metal compounds that. when caleulated
as _ petassium monoxide (K.(), fheir 75
weight is frnm 8% to 20% of the weight
ot the iron present in the catalyst, the
iron being determined as metallic iron.

Tt is particularly advantagesus it, using
this method of ealeulation, the E,0 con- 80
tent of the fnished catalyst is
3%-—10%.

Tn many types of iren catalyst it s
advantageous fo _ingorporate, by subse~
quent impregnailon, further quantities 83
of alkali-inetal compounds, in aﬁaitiﬁﬂ i
the alkali-metal compounds remaining
after the wushing of the precipitated
catalyst mass, This impregnation can be
offected by means of potassium hydroxide, 90
potagsinm covlmnate, soditm carbonate
or other compounds of elementis of sub-



