[Second Edition.]
- PATENT SPECIFICATION

290,399

Application Date : Nav. 15, 1826, Mo, 28,689 /26'.
Complete Left: Aug. 12, 1997,
Gemplete Accepted : May 18, 1028,

I

PROVISIONAT, SPECIFICATION.

Tmprovements in Oatalysts for the Catalytic Production of
Methanol and other Oxygenated Organic Compounds ifrom
Oxides of Carbon and Hydrogen.

We, Sywraewro Awmionia & NITRATES
imrep, a British company, of Billing

The zinc carbonate may ealso be pre-
cipitated on a carrler such as asbestos or

ham, Stockton-on-Tees, in the County of pumice, by im ating same with the 55
Durham, and Boemwain Guored FRawx- solution of zine suiphate and fhen treating

% 1IN, a Dritish subieet, of the said com- with o soluble carhonate. The zine-
peny’s address, do heveby declare the carbonated corrier may then be treated
mabire of 4his invention to be as with chromic ecid solulion as before.
follows -— The proportion of chromic acid men. 60

Among numerous catalysts for the toned above represents “a considerable -
10 synthesis of methanol and other ovganic exness, since only about 20%, is fized by
componnds from  Lydrogen and carbon  the zino carbonate, The exoess, however,
monoxide it has been proposed to empley s nocessary in the method of preparation
compositions conteining zine and aceording to this example, as if smaller 65
chrominm oxides comtaiming varions ratios proportions are cmployed a  eorrespond-
15 of zinc and chiromimm, and it has been ingly smaller amount is fized by the zine .
proposed to prepare these in vexious ways. carbonate. -
We bhave now discovered that a wvery . Exswers 2.
good way lo prepare these cabulysts is to A solutien of 40 gms. of zine aulphate 70
employ 7ine carbomete or basic zine car- is added to a solution of 15 gms. of soda
20 bhonate as a basis for the preparation of ash wnd 11 gras. of sodivm hichromate,
zine-chrominm compositions. Such the total volume of solulion being about
catelysts are particularly eflcetive when 9—I10 litres.  Affer boiling for several
the molecular ratio of zine to chromiom minutes the precipitate is filtered off and 75
iz nine to one (Zn : Cr). waghed and dried. It is then smitable for
25  Thus according fo the present invention introduction into the na‘tagléie apparatus.

- in jts preferred form wino carbonate or The compogition of precipitate
besic zinc carbonate is flrested with varies with slight chenges in tho con-
chromic acid in agueous solution, the ditfons of preparation, wnd in meking ouwr 56
produet is dried and brought inlo s suit- preferred catalyst (baving a rabio Zn:Cr

30 able form e.g. pellets for introduction inte of @:1) it is mecessary %o test the final

a converier where it is exposed to = oduet to be sure that the desired ratio

gaseous mixbare containing carhon mon- a5 heen obtained and if not, the prepara-
oxide and hydrogen. After reduction of %ion must Lo repeated. The invention also 85

the catalysh, the syolhesis of methanol includes culetysts prepsred as above and

35 may be carried on in the usual manner. contuining more or less chrominm eg.

The following cxsmples illustrate our 29, by weight of the finished catalysh.

invention :— The preceutions advised in our eo-pend-
Examris 1, ing Application No. 12,228 /26 (Scrial No. 90

700 gms. of zinc sulphate, ZnS0,, TH,0, 275,345) with regard to the reduction of

40 are dissolved in 5 likres of water and » the oatalyst prior to its mise en marche

_ solution of 270 gmwe. of sode ash {N2,00,} proper must be ohserved also with catalysts

" ig added to the golution. The mixzture 18  prepared according to this invention, ie.
boiled for 10 minulcs and then the the reduction should be carried out as 95
precipitate is filtered off and washed until carefully as possible with siicb aveidance

45 ‘the washings are free from sodiwm sul-  of overheating.

_phate. The moist precipitate of bosio When the ecatalyst contains soluble
zinc carbonnte i then digested with o alkali salts as described in owr co-pending
solution of 98 gms. of ohromic acid (CrQ;) Application No. 12,228/26 (Serial No. 100

50

in 9 litzes of water. The precipitate is
filtered off, dried and formed into suitable

- granules or pellets for introduwetion imto

the catalytic apparatus,
I

275,845), and when the gas current is
slower und the tomperature somewhat
higher, higher alechols and cther organie
compounds are produced.

‘ .//“"—‘*x\



290,398

10

15

25

30

38

45

The invention includes the novel
catalysts, and their method of production
and the synthesis of methanol or other
organic eompounds by their ald.

Dated this 13th. day of November, 1926,
W. P. THOMPEOX & Co,
12, Church Street, Liverpool,
Chartered and Registered Patent Agents.

COMPLETE SPECIFICATION.

Improvements innﬁatalsrsi’:s' for the Catalytic Prodoclion of
Methanol and ofher @xygem’nad Orzenie (omponnds from
Orddes of Corlon and Hydrogem. .

We, Sywramize AwrvoxTs & NIYRATES
LavaTED, a British company, of Billing-
Yiwan, Stopkton-on-Tees, in the Counfy of
Durhem, and Reerxanp GuoreE FRARE-
Li¥, a Buitish snhject, of the said com-
pany’s addeess, do hereby declare the
natire of this invention and in what
marner the same ja to be performed, to
be particularly deseribed wnd ascerteined
in and by the following statement :—

Among oumerous cafelysts for  the
gynthesis of methanol and other organie
compounds from hydrogen and carbon
monoxide it has been propesed to employ
compositions coniaining or eomprising zinc
and chromium oxides containing wvarious
ratins of zine and chromium {ecompare for
example Specifications Nuvs. 237,147 and
275,345}, and it bas been propused o pre-
pare thesc in varfous ways. Oz the othor
hand it has been proposed to make
oatalysts confaining zine hy heating pre-
cipitated zine carbonatc.

o have now found that & very gond
way to prepare such catalysts contmning
zinc and chromivm, is o heat a mixture
comprising zine carhomate or basie zive
carhonate and o chromium compound
which may be zine chromate or hasic zine
chromate. When zine chromates are
employed the hesting should be dome in
presenca of the reaction geses or hydrogen.

Thus aceording to the present invention
in its preferred form zine curbunatc or
bagic zine oarhonate is treated with
chromic acid in aquecus golution, the
preduct is dried and brought into a suit-
able form e.p. pellets for iniroduction infio
& converter where it iz expoged 1o o
hol gascous mixture confaining carbon
monoxide end hiydrogen.  Adfter reduction
of the catulyst, the thesis of methanol
may be carried on in the uskal manner.

(Our preferred catalyst has a ratio
Un:Cr of 9:1 bubt the invention also
includes catalysts containing more or less
chrominm e.g. 2% by weight of the
finished estalyst. -

The #following examples llustrate our
invention :

. Fxavere 1.
700 gms. of gino sulphate, Z80,, THLO,
are dissolved in 5 lifres of water and a

solution of 270 gms. of soda ash (Nu,COy)
iz added fo the sclution. The mixiure is
boiled for 10 minutes and then the
precipitate is filtered off and washed wntil
the washingz are free from scdiom  sol-
phate. Fhe moist precipitate ol basie
zine carbomate s then digested with a
solution of 95 gms. of chramie aecid (Cr,)

60

65

Jgn 8 litrezs of water. The preecipitate is

filteréd' off, dried-and fvrmed into suitable
granles or pellets for inTodweiion- mto.
thae catalytic apparatus.

The zine earbomate may alse Ik pre- 70
cipitated on a earrier such as asbesios or

" pumics, by impregnating same with the

solution of zine sulphate and then treating
with w soluble carbonate. The zine-
carbonated carrier may then he freated
with chromic acil sulution es hefore,

The proportion of chromic seid men-
tioned ‘sbove represents--a _ considerablc
execss, sinee only about 209, is fixed by
the zine cerbonate. 'The excess, however,
is mecessary In the method of preparation
aecording to this czample, as i emaller
proportions are employed & corcegpond-
ingly smaller amount iz fized by the zine
carhonate.

The proportion of chromic acid men-
tioned “above, I& found to produse s
catalyst of the preferred composition, If
a sample of the precipitate however is
found to contain toc lifile chromivm, the
digestion of the zinc carbomate must be
repented with a somewhat stronger solu-
tion of chromie acid, since the stronger
tke clwomic acid the mere chromium 3
taken up by the precipitate.

1# the precipitate contsins {ue muck
chrominm after digestion, a weaker solu-
fion of chromic acid must be used, or
alternulively the excess acid iz removed
by carcful washing.

L Eximere 2.

A solution of 40 gms, of zine sulphate
is added to & solution of 15 gme. of soda
ash end 11 gma, of sodium bichromate,

=1
I

(2]
|31

S0

136

. the total volame of solulion being about 105

9 ~10 litres. ~After boiling for scveral
minutes the preeipitete 3= fltered off and
washed ‘and dried. Tt is then suitable for
introduction inte the eatalytic apparatus.

Tu making our preferred catalyst by this 110
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method the precipitatc at first contains too
much chrominm and it i washed by
decantation mmdil the chrominm hes fallen
to the oorrest awount. In the washing,
ving and chromiwn ure removed im
spprozimabely egual proporbions hut ag
the precipitate contains an excess of zine
the correct ratio of 9:1 can always be
obtained. -

The prevautions advised in' our Specifi-
oabion No. 275,345 with regard fo the
reduction of the catalyst prior to ity mise
en march proper must De observed also
with such oatalysts as ere prepared by
reduction sccording to this invention, i.e.
the reduciion should be carried out as
corefully as possible with striet avoidance
of overheating. ]

When: the catalyst  ocontaing  soluble
alkali salts as deseribed in our Speciiva-
ton Neo. 275,345 and whon, the gas curzent
1s slower and the temperature somewhat
higher, higher alaohols and other organio
comipounds are produced.

The inveation includes fthe
oatolysts, and thelr rmethod of production
and the synthosis of methwnol or other
organic compounds by their aid.

Having now partientarly deserihed and
ascerfained the mature of our said Inven-
tion and in what manner the same iy to
be performed, we declare that what we
clajm ig :-—

1. Process of prepuring o catelyst con-
taining zine and mium sunitable for
the produeion of oxygenated organie
compmmds  parbievlarly  methenol, from
carbon monoxide aund hydrogen, which
includes the step of heating a mixture
comprising zine cerbonate or busic =zine
sarbonate and a chromium compennd.

2. Process of preparing a catalyst con-
taining zine and chrominm suitable for
the production of oxygenated ovrgenic

aovel

compounds partiowlarly mcthanol, from
carbon monuxide and hydrogsn, which
consists in heating a wixture comprising
zine carbonate or hasic 2ine corbomate and
zine chromate or basie zine chromate in,
the presence of the reaction guses or
hydrogen.

3. Method of preparin
claimed in CGlaims 1 and 2 which includes
the step of ocemsing a wsoluble aeidic
chromimm compound 4o react with wing
earbonete or basie zine earbonate, substan-
tiully as described.

4. Method of "preparing & cstalyst as
elaimed in Claim ), which includes the
step of precipitating a soluble zine salt
with a ]T;iclrcommte, ‘chromic acid or a
chromate, in . presence solulle
earbonate. e

5. Method as claimed in (laim 2 in
which freshly precipitated zinc curbonate
or hasic &ine carbonate is ireated with
an exoess of chromic acid in  dilute
solution.

8. Method as claimed in Clsim 4 in
which a soluble zine salt is precipitated
with sodium bichromate and soda ash.

7. Catalysts whenever prepared by the
methods eclaimed in uny of the preceding
elaima.

8. Cutalyst whenever prepared aceord.
ing to any of the preceding cleims in

a catelyst as

of a

which the atomie ratio of zine to
chrominm is 8 4o 1.
9. Process of preparing oxygenated

zi%lam compeunds from carbon monoxide
nd hydrogen in which the gases are
passed over a catalyst prepared as described
in any of the preceding claima.

Dated this 11th day of Augusi, 1927,
W. P. THOMPSON & Co.,
12, Church Streeb, Liverpool,
Chartered and Registersd Patent Agents,

Abingdon : Printed for His Majesty’s Stationsry Office, by Burgess & fon.
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