10

L&
Tig

B

40

&0

{Second Edition.]

PATENT SPECIFICATION

Application Date : Junc 5, 1829,
Complete Loft: Feh. 28, 1850,
Complete Acoepted: Oul. 6, 1930.

Mo, 17,244/29.

PROVISIONAT, SPECIFICATION. -

Improvements in or relating to the _Manufaetufe of Methanol,

I, Hexmy Deevrrs, a eitizen of the
Siwiss Nepublic, of Celunese House, 22 &
23, Hunover Square, London, W, 1, do
hergby declare $hie neture of this inven-
tion to be as follows:—

This invention relates fo the syniliesis
of methanel by the subjection of mixturss
of carben monoxide and hydrogen to the
action of catalysts under alevated tfem-
peratures and pressure.

practics it iz usual to perform the
synthesis of methanol by circulating the
reaction gases rupestedly over the satalyst
in & closed system, as a single passege
over the eatalyst resulis in very low con-
veraion yields, uswally éco low to he
eeonomieal, When, howsver, repeated
cirevlation  over the eatelysts iz per-
formed. ccrfuin diffieulties are liable o
arise, il being usually found, for instance,
thet an equilibrium in fthe renchion s
reachad at a stage when a considerable
quantity of the reaetion gas is still
unconverbed. Moreaver, undesirable side
reactions are liable to oeeur through the
repested contucts of the econversion pro-
duets with the eatalyst. I eeps ore
faken {o remove She conversion products
(e-g. by condensabion) prior to the recir-
culation aver the oatalysts, these disadvan-
tages are lessened o a certain degree, hut
il is found that the percentage conver-
gsion of the reaction gases is nol increased
to any lange extent and  that undesirabla
side renetions are still very Hable to oecnr
Iroin  repeated eivonlation of the small
quantities of conversion prodncts remain-
ing in the reaction gases.

According to the imvention, T have now
fond that  there  difficulties mav be

largely or entirely overcome by submit-

ting the renotion gaszes to resction by
raseing them successively throueh o num-
ber of reaction vessels arranged in series
as an open svefem {Le. mob &s & closed
eiveuit). Further. by these menns a sub-
stantinlly eomplete conversion of the reae-
tion guses may be readily effected.

In performing the invention. I mav
employ any cabalyst capable of promot-
ing the synthesis of methanal. The reac-
tion vessels mav each be charged with =
slinilse_catalved or catalysts or a different

+

catalyst or catalysts may be employod in
one or more of the reavtion vessels. In
cortain eeses it is advantageous to employ
dissimilur catalysts in one or more of the
reaction vessels, for instance in the pro-
duction of roethancl from reaetion gases
eoniaining industrial gases contaiuing CO
or CO and hydrvogen und where catalysts
sensitive fo poisoning by suolphur, (e.g.
eatalysts cornposed of or eomtaining copper
or eopper compounds) ave cruploved in
one or mora of the reaclion vesselz, i is
advantageons to pass the reaction paser
first through one or mors reaction vesscls
charged with a less sensitive eatalyst such
fur example as zine oxide

The process of the invention may he
perlormed under pressures  and temperas
tures  usually .or hitherfo employed for
the synthesis of methanol with the par-
teular calalysh or catalysts eraploved.

In its passafe from one reachion vessel
to the mext, the reaction vapours may be
treated to remove produets of the conver-
sion, as for imstance by eondensalion such
treatment may be -effecled bebween eaeh
pair of resetion vessels in the system.

The following example serves to _illns-
trate ono convenient method of prepaving
methanol in accordance with the inven-
tion; —

ExampLy.

A stream of waler gag (or other indus-
trial gag) containing bebween about 50
and 65% CO and 80 and 459, hydrogen
is passed under o pressure of bebween 50
and 150 atmospheres through s ehain of
reaction vessels arvanged in series. n
the firet renciion vessel or vessels of the
sories Is placed a catalyst relatively ingon-
sitive to_sulphur poiseming, c.g.  pure
sxin¢ oxide. Tn the romaining reaction
vessels of the mories s placed a methenol
cabalyst conbaining copper or manganese,
e.g. & mixture of eopper oxide and =zine
axide.,  The temperature of the reachion
in the vedeffon vessels is inaintained of
that cominonly employed with ihe par-
ticular “¢atalvet!” usnally such tempera-
tures are hetween 2000 ynd 540° €. and
partienlarly Gelween 800° and  4h0o (,
hefween cnch paly of reaction vessels the
reaction gases are treated +fo  remove
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methanol as far as possible dor iustunce
by coclivg andfor serubbing with water,
witer wluelr freatment the gases may, 1

" mesessury, bu egain mised to the treaction
temperaslive by any suitable means befora

passmg on to the next remetion vessel of
the series. If desived, a suffiviently large
numbsr of reagtion vessels may be
sniployed in the serfes to ensuve that sub-

gtunsigliy all the gas undergoes comver-
slon; rour or iive reastivn vessols are
usaully swiahie for this purpese.

Lated this 4th duy of June, 1829,
WHITEHEAD & STEPHENS,
Chozrtered Patent Agents,
Celunese House,

23 & 23, Hanover Bguure, London, W, 1.

COMPLETE SPECIFICATION.
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I, Hexey Dregrrs, o eitizen of the
Bwss Hepublic, of Celanese House, 32 &
23 Hanover Squswe, London, W. 1, do
hereby declare the mnature of this inven-
tion snd in what manner the same is o
be performed, to be purticuiarly deseribed
und asoertained in and by the following
stubement: — :

Thiz invenlicn relates o the synthesis
of methanol by tire subjection of mixtaves
of carbon moenovide and hiydrogen to the
action’ of vubelysts under elevated {em-
peratures and pressurc,

Numerous  substarees, particulazly
catalvsts compwising  copper, mangancsc
ar théir ctmpwumds, ave very active in pro-
moting the synthesls of methanol, bus
their use on an indusirial seale has Yem
diffieult or impossible owing to thefr sensi-
tivity to sulpbur poisoning. For this
veagon the industrial manufacture nf
methansl s usually performed in pre-

sence of zinc uxide or zine oxide amd

chromivm axide.

The present invention provides a  pro-

cess whereby the ocatalysts sensifive fo
gniphur poisening, dnd - pavticularly
catalysts comprising copper or manganese
{or compounds of copper or munganesa)
¢ty be successfully applied to the jndus-
frinl manuofacture of methanol. '
- According to the Invention methanol
is preparéd by passing the reaction gascs
under the reguisite vonditions of tem-
pierature and pressure for the formation of
methanol first over one or more vatalyst
masses’ composed of zine’ oxide ot . gine
oidle and chromium oxide and thereafter
gvér-onc or mére methanol catalysts sensi-
1w to sulphur poisoning and purdicularly
cafalysts compising eopper. manganese
of dompaunds of ¢opper or manganese.

In poforming the reaetion -the reaction

. ‘fases inay be passed; successively throngh

A ‘Humber of reaclion vessels arranged in
geriés gs an ofien systern (i.5. pob as o
dlosed circuif). By, these “means a sub-
stantially cowplete eonversion of the reac
tion gases or vapburs Imay be rewdily

Improvements in or relating to the Manufacture of Methanol,

effected.

The: process of the invenlion may be
performed under pressuves and temperas
tures usually or bitherte  employed tor
the eynthesis of ipethanol with the por-
tieuluy entelyst or catalysts employed.

In their passage from one reackion
vassel to the next, the reaclion vapours ava
treated to remove products of the con-
version, as for instance by condeusation.

The *following example serves fo illus-
trate one convenient method of prepar-
ing methanol in aecordanece with the
invention: —

ExampLE.

A ptream of water gas (or olbier Indus-
trial guas) combaining between about 50
and 65% CO and 80 end 45% hydrogen
is pasged under 2 pressure of between 50
apd. 1i0 atmospheres throngh a chain of
reaction vessels arranged in saries. In
the first reaction vessel or vessels of the
gericsi ig placed 2 catalyst composed of
puie ziic oxide. In the remaining reac-
tioni “vessels of the series is placed a
mectlianel eatalyét containing copper or
meiganise, e.g. A mixture of eopper
oxide dgud zine oxids. The temperafore
of the'renction in the resetion vessels is
maintained at that commonly emplored
with the particelar eatalyst, usuully suck
temperatures are befween 200° and 540°
. and partieularly between 800° and
4500 .  DBetween each pair of reaclion
vessels -the reaetion gases are treated to
remove methanel as Inr ne posfible for
ingtance Ry cooling andfor serubbing
with water, after which treatment the
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gases miny, if necessary, he again raized 100

fa tha reaction temperatuve by any suit-
uble means hefove passing on' to the next
reaction vessel of the series. Tf desited. a
sufficiently large number of redetion

sansels may beé employeld in the series to 103

ensure that substantiaily all the gas under-
goey ~gonversion; four ar ~ five reaction
vessels are usudlly suifable for this pur-
poges i T ' o

(vlng now pmticularly desdribed and 110
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ascertained the nature of my said inven- suecessively through & zumber of reae- 20
tion and in what manoper the same i tion vesscls arranged in series as an open
to be performed, I declare that what I  clain (l.e. nof as closed civewit). )
claim is1— 3. Prosceds deeording to eclaim I or 2

] 1. Process for the manufaciure of churacterised in that the goses are caused
methanol from mixtures of hydrogen and v pass successively through a mumber of 25
curbon monoxide  characterised in that  reaction vessels which number is sufll-
the reaction yeses are passed under the ciently large -to ensure that  substantiaily
vequisite sonditions of temperuture and all the guses undergo eonvarsion,

10 pressure [op the formation of methancl 4. Process for the manpfacture of
first over oume or more catalyst masses methancl substantially as deseribed in the 30
- somposed of zinc oxide or zine oxide and example.
elvomium oxide, and thereafter over one 5. Pocess for the synflisgis of methanol
or mors methanol eatalysts sensifive o substantially as hereinbelore deseribad.

15 sulphuwr poisoning, particularly eatalysts Dated this 25th day of February, 1980.

comprising copper, manganese, or
pounds of copper or manganese.
9

2, Progess aceording to claim 1 and
wherein the teaction gases nrc passed

goI-

WHITEHEAD & STEPHEXS,
Chartered Patent Agents,
Celanese Houss,

92 & 28, Hanover Square, London, W. 1.
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