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SPECIFICATTON.

¥mprovements in or relating to the Manufacture of Acetic Acid.

I, Hexzy Deoyros, of 8. Waterloo.
Place, Londom, SW. 1, u citizen of the
Swize Repnblic, do hereby declare the
nwbure  of this  mvention to be as
fotlowe :—

This. inveniibn relates to. the produc
tion of aestic @eid from mixtures of or
conteiming. bydrogen and carbon mon-
oxide.

i bas heen lnown sinca 19131014
(Badische” Anilin & Boda Fahrilds Speci-
fnation Ne. 20,488 of IM3) that when
miztures of carbor  monoxide  and
hydrogen, wsually” mixéures in which the
carbon monoxide I8 prepordersub  ur
lmtgoly preponderant, arve submitted o
high'~ temperstura and high poessure
hydrocarbons togeiher withy a series of
oxygenated  adiphatic  products  are
obtained. In s process & Jarge nmm-
ber of preducts sre produced together,
gach i relstively smoell amounts,. and
the industrial Tecovery aud. scparation of
these products Is a matter of extreme
difftenlty amd -even. impessibility. 4
pumber of processes have since leen- pro-
posed, sccording to- which, by the selec-
ton. of particulsr proportions of carbon
quonoside  and  hydregen,  paztienlar
clissos of cafalysts, and paciiculer con.
ditions- of worldng,. it has: been attempted
to madity the rewction se &3 fto prodnee
larger quantities of perticnlar organie
cempounds. -

My Specifieation  Ne.  15302/25
(262,404) ooncerns especially flie pro-
-duction of methyl alnohal from miwtures

. of or conteiming hydrogen znd carbon
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moroxide in certain relative proportioms
under the sotion of head and pressure,
with the wid of zine ozids as catalyst,
the forrastion of metbyl alechol: taking
plaice, s s helieved vin intermediste
formation of formsldchyde which. i con-
verbed inte- methyl aleohol: by splitting
off carbon- mopoxide.

[Prica 1s.]

Jbetwean about 206 - snd 300° C.

Now I have found thai by employing
tha catalysts hereinalter refexred 1o,
while employing the bydeogen. wand
carbon monoxide in suitahle relative pro-
portiony in. the gag or gaseoms. mixture
taken, nemely in a praportion of about
one molecule of hydregen. to. ore molecule
of carbon monoxide, 3 s possihle to
obtain acetic avid under the action of
heat and pressure.. . ' '

The catalysis: employed for this pur-
posc comprise as essential element- sub-
stances which: are; or ave capable of form~
ing, acetates whichk decompese with the
formation of acetie acid at temperaiumes
under ghount 406—450° C. and preferably
These

262,832
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substances may be used alone or in com- -

bination with other osfalysis or contact
materials smeh as ave cupsble of indtiat-
mg or efiecting the cambination of the
said geses. If the substaness are them-

“selves: eapamble of effecting. the cbmbima-

tion of. carbon: monoxide end. hydvogen,
they mmy be used alene: T however
they are mou eapahle: of. comlining: carbon
mmoxide and ‘hydrogen;, thoy must De
gombined or be associhted with. cetelysts
or contact muteritls. capable of effecting
the ocombination “of tﬁes:a gases. By
cmploying mwoh catalysts: or catedyst mix-
tures the  gasts ean ber emmbinsd end
sostic aeid be split- off or evolved con-
timaensly, with.' regemerstion. of  the
cabalysts.

It s possible that formaldehyde may
be formed istermedistely whivh is trass
formed into acetic acid: :

Catalysts which fawour the produstion
of methane or more than traces of
mcthene are to be avoided.

Some of the catalystx which mey. be
employed sre copper oside, tin. oxide,
lead oxidy;. ocopper. acefste, sluminimm
methylate, tin methylats and like
metlrglates, or- miztures of two or more
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of any of the foregoing with each other,
or mixtures of amy of them with more
basic materinls sumch ag potassium acetate
or sodinm amoetats. Bapeeially useful are
mistures of or containing ons or morc of
the foreguing--snd especially the aid
metel methylates—with one or more
alkali methylate sush a8 potassiam
methylate or sodium methylute.

In carrying out the process one may
employ sitoiler conditions of temyeraturc
and pressure to those indieated for the
peoduetion of methyl aleohol in my said
nther specification, for exsmple tempera-

tares helow sbout 350° to 400° or 450° C. 15
and preferably between aboul 200° and
300° ., snd pressures which may be u]p
to 200 uwimospheres or TMOTE, variable
according to the catalysts used, bub
generally prossures of about 50 to 150
apmospheres.

Dated this 13th dey of Jume, 1825,
T. L. WHITEHEAD,

Chartcred Patent Agent,
Paent Department, British Celanese 25
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&d.,
8, Waterloo Place, London, BW. L

OMPLETE SPECIFTCATION.
Improvements in or relating to the Manufacture of Acetic Acid.

T, Herar Drevrus, of 8, Waterloo
Plage, Tamdon, S.W. 1, o citizen of the
Swiss Bopublic, do hereby declare the
nature of this invention and in whab
anner the same is to be performed, to
be particularly deseribed and ascertained
in and hy the following statement . —

Thiz invention relastes to the produe-
tion of acelic acid from mixtures of or
containing hydrogen and carbon mon-
uxide. -
Tt hws heen. known sinee 1913—1914
{Badische Anilin & Hoda Fabril's Speci-
feation, No. 20,488 of 1813) that when
wiztures of ecarbon monoxide emd
hydrogen, nsually mixtures in which the
carbon monoxide Js preponderant or
largely prepondersal, are submitted to
Ligh = temperature and high pressuze,

‘hydrocerbons fogether with a series of

oxygenated  aliphstic  products  ava
obtsined. In this proccss a large num-
ber of products, including sectie acid,
are produced fogether, each in relatively
gmall amounts, snd the industrial
recovery and separation of these products
is a mabber of exfreme djﬁcuﬂ.y and
even impossibility. A number of pro-
cusses have since been proposed, ascords
ing._to which, by the selection of par-
ticular proportions of earbon monoxide
ond lhydropen, particular classes of
catalysts, * and _particular conditions  of
working, it king been attempted to modify
the reaction so. as to jproduce larger

quantities of - partieular organie
nompounds. ) .
My  Specifieation No. 15,802/1925

(262,_4:94) concerns especially the pro-
duction. of methyl aleohol from mistures

of or containing hydrogen and ecarbon. .

monoxide in eertain relative .proportions
ur_lder- {the p:etion of heat and pressmre,
with the aid of zine oxzide as catalyst,

‘may

the formation of methyl alechol taking

e, as is helicved via intexmediate
formation of formaldehiyde which is con-
verted into methyl alcohol by splitting
off varhon monoxide.

Now I have found that by employing
the ecatalysts heveinafter reforved  fo,
while cmploying the hydrogen and
carbon monoxide in suitable relative pro- 80
portions in the gas or gaseous mizture
taken, namely in & proportion of aboub
orie molecule of hydrogen fo one molecule
of carbon mouoxide, it is possible 1o
obtuin, acetic azcid under the sction of
heat and pressure. .

The catalysts or catalyst —mixbures
cmployed for this purpose eomprise as
essentiml element substonces which are,
ar are cepable of forming, acclates
wiich decompose with the formation of
acclic aaid at tvmperatures under aboub
400—450° (. and preferably between
about 200 snd 300° C. These substances
he used slone or in combination
with other catalysts or contactk materials.
T the substances are themselves capable
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‘of ¢ffecting combination of carbon mon.

oxide and hydrogen, they may be aed
aloné. If, however, they are nat capable
of combining carbon monoxide and
hydrogen, they must be combined or
associgbed with catalysts  or cuataer
moterials of the kind employed for com-
Dbining these. gsses to produce methyl
algohol or other oxygemated organiv com-
pounds. By cmploymg such, catalysts ar
eatalyst mixtures the gases cai he com-
bined and scetic acid be split off or
evolved continuougly, with regeneration
of the ostalysts.

It is possible that formaldehyde may
be formed iutermediately which ig trans-
formed into avetie acid.

Catelysts which favour the production 113

100

110



262,882

10

20

40

45

of methane or more than fraces of
methane erc Lo be avoided.

Sorme of the catalysts which may be
cmployéd for the manvfacture of acebic
acid are copper oxide, Gin oxide, load
oxide,  copper  acetate,
methylate, tin methylate and like
methylotes, or mixtures of two or more
of any of the foregoing wilh each other,
or mixtures of any of them with more
basic materials such as potassinm acetate
or sodinm. aopiate. Mixtures of or con-
taining ome or more of the forcgoing,
for instenee, the said metal methylates,
with one or more slkeli methylates such
a8 poassiuom  methylate or sodium
mefhylate, may slso he used.

Zine oxide however is nob uscd as
catalyst for the produetion of acetic acid
in accordance with this invention, sinoe
in the presence of zine oxide methyl
aleohol is formed as main or sole pro-

doet as explained in my Bpccification

No. 15,382/25 (262,404).

In earrying out the process ome wmay
employ temperaturcs below about 350°
to 400° or 450° . and preluably
between, about 200° and 300° (., and
pressures which may be uwp to 200 atmo-
spheres or more, varisble uccording to
the ocatalyste wused, but gemerally pres-
sures of about 50 to 150 straospheres.

The following cxasmple is given by way
of illustration but as will be understood
the invention is ecapable of being per.
formed in meny other ways.

HxaMPry.

A mixture containing approximately
egual volumos of carbon wmonoxide and
hggrogen iz passed under a pressurc of
about 80—120 atmospheres through a
chamber flled with granules of tin oxide,
and mainisived at a temperature of
shouwt 250-—300° (. The produets are
separzied by condensation and the zecetic
aoid is purified by distillation i nocees-
gary. The uncondensed gases wre
recirculated  through the system for
fuether reachion.

Having now purbiculsely desoribed and
mucertained the nature of my said inven-
tion and in whet manner the same is
to be performed, I declsre that whai T
claim is - :

1. Provess for the produstiom of aeetic

aslpminiom

acid characterised in that goscous mix-
tures comtaining about one molecule of
Lydrogen fo one molecule of earbon mon-
oxide, sre subjected to the uction of head
and pressure in presence of certain
catulysts, nemely substances (vther than
zinc oxide and ostalysts which favour
the production of methane or more than
traces of ieethone) which are, or aze
capable of forming, scetates which
decompose with the formstion of acetic
acid - ab temperatures under about 400°
to 450° O. und preferably between 200°
amd 300° C., and which either are a% the
same time themselves capable of com-
hining said gases or coafain or are asso-
cisted with addifional eatalytic or con-
taeh substances of the kind employed for
combining said gases to produce methyl
aloohol or other oxygenated ergauic
gompounds,

2. Process according to Clsim 1,
characterised by the employment of the
following = as catulysts —Copper oxide,
tin oxide, lead oxide, copper acetate,
ahuminium mctlylate, #in methylwte and
like methylates, or mixtures of two or
more of any of the foregoing with each
other, or mizburss of any two of them
with more busic materials such 28 pobas-
gium acetate or sodium acclate.

8. Process according to Claim 1 or 2,
chazacterized in that the resctiom ia per-
formend at temperatures below about 350°
to 400° or 480° G and preferably
betwesn about 200° and. 300° C.

4. Process according to Claim 1, 2 or
3, oharacterized in that the reactiom is
performed under pressures of up to 200
atmospheres or more uud espeoially under
pressures of from 50 to 130 stmospheres.

5. Provess for the prodnetion of acelie
soid from gases containing carhon mon-
oxide and hydrogen substantislly as
described.

G Acetic acid when prepered and pro-
duced by the processes hersin deseribed
and claitaod. - '

Dated this 12th day of April, 1926.

T. L. WHITEAEAD,
Chortored Patent Agent,
Patent Departmend, British Celanese
Limited,

8, Wutecloo Place, London, S.W. 1.

L.8re1oT

Prmted for Kie Majerty’s Sistionery Office. by The Herefurd Times L

td.
(W, 87a—1245/3/1927.)
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