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Complete Left: Sept. 23,1927,
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W Yot PROVISIONAL SPECTFICATION.

Improvements in the Production of Bﬁeighanol and other
Aleohole and Preparation of Uafalysts therefor.

We, Sywreerro Auumoxa & NITRATES
Tawrerep, = British company, of Billing-
ham, Btockton-on-Tees, in the County of
Durham, and  ROGoan  (GHORGE
Frawrrnt, a British subject, of the
gaid company’s address, do hurchy declare
the mature of this invention to be ms
Tollows ~—

Tt iz known thet compositions contain.
ing »inc and chromium oxides are goud
catelysts for the produciion of methanol,
etc., from carbon monoxide and hydrogen
nnder pressure, and a variety of catalysts
embodying - these elements has been sug-
gested. We have now found thab such
comypositions  are tﬁ:ﬁu-ticu'laﬂy effective
when they contain chromium and zine
in the form of basic carbonates.

This use of basic carbonates i believed
to be browdly novel. In referming to these
compositions s compounds, we do 50 for
brevity ; the fnvention dees not depend on
their existence as frne compounds but on
the nature of the ingredients snd in some
cases, on the proportion of such
ingredjents and the method of prepara-
tion. dJoint alkaline precipitalion is an
smportant but nok the invariable feature
of our imvention. 'The invention also in-
oludes the novel methnds of preparing
oatalysts as hercafter deseribed.

Componnds such es

8ZnQ,2C05 45,0 ;
ZnC0;.7Zn0.2H,0;
ZnC0,. 3200.2H,0 ;
InC0,.27n0.2H,0 ;
7m0, Zn0 H,0

and the like are very suitahle as & soures of

the zine part of the cafalyst, while basic

chromium earbonates sueh ss
40r,0,.C0, 2.0 ;
9Cir,0,.00..6H,0 :
10Cr,0,.700,8H,0 ;

may supply the chromium part (scc

Meilor's " A comprehensive Treatize on

Tnorganie and 'Theoretical Chemistry ”,
1928, wvol. 4, pp. g45—646; Triends
“Tuxtbook of Inorgamic Chemistry ¥,

1926, vol, 7, part 3, p. 85},

Acoording +o ounr invemfion we prepare
a cotolyst containing both zine amd
chromium esubstantislly all i the basic
earhonate state, ‘Thiz composition roay

[Py T ———

then be used as such in the oatalytie
apparatus.

Our invendion further includes the pro-
cess of preparing our improved catalysis
as loHows:—A strung solution of sodinm
Pichromate or chromate is mixed with sul-
phuric scid or other strong acid wnd the
Tojxture is treated with granulated zine
metal. Reduction of the bichromate fekes
place with the produetion of chyomium
sulphate. When the reduction is finished,
ar slightly before, & solution of sods ash
is added. 'The precipitate thrown down
consists of a mizture of basic zine and
chromium carbonates and is separated,
washed and deied. Tt i8 then made into

ellats or other suiteble form snd intro-

need i the catalytic apparatus. In this
preparation the exact composition of the
precipitate as. regards the basicity of the
carbonstes depends upon meny factors,
sueh as copcentration of solutions, tem-
erature and mmomt of soda ash added.
%Ve prefer to proportion the zinc and
chromium #£0 that the precipitate conbains
70—80 atoms of zinc to 80—20 atoms of
chromiwm., Al the ziuy and chromium
are precipitated from solution. The soh-
tion may be boiled together with the pre-
oipitate so as lo free it as much us possible
from ahsorbed alkali salts.

Other methods or preparation than the
sbove may be employed. Ior instauce,
chromium oxide may be dissolved in sul-
phuric acid and the solution mixed with &
solution of zine sulphate, precipitation
with sodw ash following as belore.

The teduction of the sodinm biehromate
by means of sing in the presence of sul-
phuric acid may also be offeoted. electro.
chemically by making the ziac metal ohe
electrode ol a cell having an inert material
guch as carbon Jor the other elevhrode and
o solution of bichromete and salphuric ecid
o8 eleatrolyte.. .. By tajdng current from
this cell the -bichromuie is reduced and
the spent electrolyte eventmally contains
the requisite ainemnt of zine and chiromium
sulphate for the precipitation with roda
ash, 'This method of preparation has the
advantage that the free energy of the
reactenis s made to manifost liself as use-
ful cleoirioal enerpy instead of as head
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.The. zing elecirode may also be amalga.
mated fo prevent direct attack by the acid,
as in an ordinary bichromate cell. ;

Catolysts prepared ascording %o this m-
vention ere chazaclerised by yielding high
yields of methenol of very high purity.
Tf alkali salts are allowed fo remain in
the catalysts, or if sepsvate additions of
such are made, they hecome snitable for
the production of bhigher alechols.  When

COMPLETE

through poisoming these ocatalysts hecome
lesy efficlonk $hoy may be regenersied by
- dissolving up in sulphurie acid wnd repre
cipitating the complex carbonates with
sodz ash.

Dated this 220d day of Desember, 1926,

W. P. THOMPION & Co.,
: 12, Church Street, Liverpool,
Charterad & Registered Patent Agents.

SPECIFICATION.

Tmprovements in the Prodaction of Fiethanmol and otuer
.7 Rleckels acd Preparation of Oatelysts thorelor.

We, SywrarTl; Amaosia & NITRATES
Loarsd, a Brifish company,” of Billing-
ham, Stocktor-via-Tees, i the County of
Duorham, - and  Rugikain  GEorcE
Frawwraw, @ British sobject, of the
said eompany's address, do hereby declare
the nwbute of this-inveation and-in what
manner the same i3 40 be performed, £6
ba pevticularly described and ascsrtained

- in‘and by the following staiement -—

This invention relates to the production

of catolysts svitable for the hydrogenation

of curboiz monoxide te imetkanol and other
slechols. Awong numerous catalysts for
this purpose it hias been proposad to em-
ploy “compusitions of zine and chromium
with various ratios of zinc and chromhm
{compare for example Speviftcations Nos,
297,147 and 275,345) and it has been pro-

- posed to prepave thess i various ways.

On the other hand it has been proposed to
make catalysts conleining zins by heat-
ing precipitated zinccarbonade.

© Aecoording to the sent invention we
adopt- & method. for the production of the
above catalysts which fnelides the step of
heating & mixture containing zine and
chromium esach in the form of basic car-
bopate. Mixturés of oxides prepared as
ch ‘do nob eome within the seops of the
jnveniion. T =
“The basle carhonates cmployed are
roferred 0 28 fompounds for the seke uf
Trevity, as the invention -dogs mot depend
upor bheid ~bxisténoe” as trué compounds
but " upor the mnfure of - $he - starting
risterial “for ‘their préparation, upon 'the
Proportions” of the mpgredieqts and upon
Ena%méﬁhodomrerm@ﬁoaﬂe S

npounds sychag -~ - -

- H5Zn0,200, 4H.0 ;
ZnC0, 7200210 ;
51(0; 3Z00.2H,0 ;
Zn00587n0 28,0 ;
AnCOLZm0. 5,0 |

and the like are very' suitable ds a souwce

of the zine part of the mixed catalyst,
while basic chromium cerbonates such ag
- - - 4&203.C02.H90 H
; ECIQOR.COQ.GHEO -
ST 100r,0,.7C0,.8,0 ;
may sipply the chrominm part (see Mellor
* A Cumprehensive Treatise on Inor%amu- i
and: Theoretical Chemistey 7, 1028, vol. 4
gp. + Bi6—ad6; Friend: © Textbock of
vorganic Chemistry **, 1828, vol 7, patt
3, paga3). S
Apcording to the invention basie vine
curbogatc may he mized with hasle
chromium carbonate, or the bagie carbon-
ates may be co-precipitsted. The com-
position of matier conleiming basie car.
bonates iz then subjected to hewt and is
{keroby converted into the improved cata-
Lyst. %-Ve wge the term catafyst as refer-
ring eifher 1o Ghe freshly made hasie car-
bonaie mixbuve or the mixture of oxides
-obtained therefrom by heating. -
The eompounds are prepared by precipi-
fation, the pracipitates being well washed
aud dried snd preferably peileted before
introduction intg the catalytic apparatus.
The following emamples illustrate - the
method of preparation of owr Improved

catalysts.
: Ezsawrpir 1.

A strong solubion of sodivun bLichromate
or chromate is mized with sulpburic aeid
and ' the, hot mixture (90° C.) is heated
~with gtanulated zine metal to effect redug-
ton -of fhe bichromate to chramium sul-
phate, When- the reduction is finjshed o
solution wof “soda ash (5—10 per eent.
excess) i§ added ; ‘the precipitebe $hrown
down” consists of a mizture of basic zine
antl chromium parhbonates; which is separ.
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ated, washed well with- hot water anid .

dried. It is then made into pellets and
infrbduced -into the eatalytic apparatus,
In this preparation exact composition
_of the precipifate as regards the basicity
of ‘the cerbonhtes depomds wpon many

s



19

15

20

2b

30

35

40

45

293,056

factors, such as concentration of sclutions,
temperature and omount of soda ash
added. We prefer to proportion the zine
and chrowmium so that the precipitate con-
teing T0—80 atoms of zine to 8020 atoms
of chromium, In some vases the amownh
of zine mmuy not be sufficient to offcet
rednotion of all the chrominm and addi-
tional reducing agents mey then be used
e.g. 80,
Examwns 2.

A solution of sodium Thichremwic I
agueous sulphuric seid is .placed. as elec-
trolyte in a cell having a zine negative
pole and a earbon positive pole. By talz.
g current from the cell the bichromate
ju reduced and the spent elcclrolyte
eventually contains the requisite sanountd
of zine and echromimm sulphate for the
procipitation with seds ash, which follows
wa before. This mcthod of preparation
has the advantage that the free energy of
the reactants iz made to meinfest ifself as
useful clectrical energy instead of as heat.
The ziuc cleotrode may also be amalga-
mated 0 prevent direct attack by the acid.

Exawrrx 8,

Rasic chroms ligquor of commerces, which
consists of = solution of chromiom sul-

ate made by reduction of chromates by

0, or by molasses, is nsed as a source of
chrominm. A suitable amount of zine
sulphate is added to the lquer and the
mixed basie carbonates precipitated as
hefore.

Catalysts prepared according to #his
invenfion awe capabls of yielding direct
methano! of a high degree of purity. If
alkali salts are allowed to Temain in the
catalyst, or it separate additions of such
ave made, they become suitable for the
prodnction of higher alooholy. When,
through poisoning, these catalysts become
less efficicn$, they may ho regensrated by
dissolving up n sulphurio acid and repre-
cipitating the complex ecarbonates with.
snda ash.

We do nob, in the presenb application

claim apything claimed in our co-pending
Applieation No. 28,689 /28, which claims
{(infer alia) the 1use of mixfures of nmormal
or besic zine carbonste with a chromium
compound.

Having now parlicularly described and
agoertained the mature of our paid inven-
{ion and i what marmer the same is to
be performed, we declare that what we
elaim is -

1. Method of meking catalysis for the
production of alevhols  particularly
methanol from ecarbon monexide
hydrogen which eonsists in heating a miz-
ture of basie zine carhonate and basic
chromium carbonate.

2, Mathod of meking catalysie for the
prodection - of - alcohols, particularly
methanol, from . carbun monoxide and

hydrogen which includes the step of pre-

cipitatmi basie  7ine and chromium car-
bonates from a mized solution of zine and
chromium salts. -

3. Mothod ag claimed in Clabm 2 in
which the chromium salb is ebtained by
roduction of sodium bichromate, in the
Preseace of an acid.

* 4. Method as claimed in Claim 3 in
which zine is uscd as the reducing agent.

5. Method as clsimed in Claim 4 in
which the zine forms the negative pole of
& bichromate cell.

8, Methad as claimed in Claims 1—8& n
which the eatalystz contains 70—80 afoms
of zine to 30—20 atoms of chromium.

7. Catalysts whenever prepared by the
methods claimed in Claims 1--6.

8, Methods of preparing catalysts sub-
stantially as described.

9. Process of preparing aleohols from
carbon monoxide and hydrogen, in which
the Ig;:ss.arpi led over oatalysfs prepared
ag claimed in- the preceding elaims,

Dated this 22nd day of Scptember, 1927,

W. D THOMPEON & Co.,

12, Church Street, Liverpool, _
Chartercd & Tegistered Puatent Agenta.
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Page 3, line 50, after *28,689/267 insert ®(290,399)”
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