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_TRigRnsvSKY,

o

‘e, Dinco-Lagar CoMPANE, - ineorpor-

atad under the laws of the State of Dela”

ware,- United States of America, -uf
Dayton, Ohid, United Btutes of Ameries,
Assignees . of Frawaty - BUSEELL
a. citizen of the TUnited
States of America, of 2004, P, Sheeet,
B.E., Washington, D.C., Uniied Btates
of America, %or.merljr‘ of 816, Rossiber
Avenve, Baltmors, Maryland, United
States of Ametica, do lireby declare the
nature of- this invention- end in  whab
manner the sams iz to be porformad; to
e partionlarly’ deseribed and sseerteined
in-and hy the following shaberend: —

© Mhis invenhion relates to the manufac-
ture and rocovery of methyl cther and in
ona of ils aspects has reference to the pro-
duskion of methyl gthor by passing methyl
alechal oven : dehydraling cafalysis. ub
temperatures of aboub 800 C.

- The preseut invenfion according to oue

of its aspects mmy be said to consist im
- produsing methyl efher by the. provess

above referred to under presgure. .
Tn fhe production”of mathyl wleahol it is
Tnown to combine oarbon monocxide with

_ hydrogen at elevaled bemperstures and

pressuve m - tha presemve . of -eorbein catu-
Iysts and accarding to a furthor ‘sspect thea

. present invention melndes the production

of methyl aleohsl in situ by $he said
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 eatelvst (A) and cabalyst (B),

-gnhgtanees or mixbures of

The single figure of the annexed druw--
ing shiws one forre: of appavstus suitable

for the prosess. . L _

© Wea have found that methyl ether eon
Le made very chesply by ‘passing earbon
monoxide and “hydrogen, gver o hydro.
‘genation. catalyss and a dehydrabing
fatalyst ab high temperatures and pres-
suvss.  The bwo seporabe eabalysts we tull
v The. first
of these (A) should Be a ‘hydrogenatien
eabalyst whidk does neb faver the forma-
“ton of mebhans. There are séveral such
subzbances
whioh ~ will give - sulisfacbory - resulfs,
among which may be mentioned zine oxitds
and reduced salts of cepper of chromium,
The second (B) is o dehydrating eatalyst,
gwh ae hydrous aluminium oxido pre-

~ pared by parfially dehydrafiog aluminiuny
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B Impfm*exﬁenﬁé- in. or relating. to. Methyl Ether.
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a00° C. or parlially dehydrated #tanivm
oxide, thorium oxide- or silica gel. The
carbor monoxide and hydrogen should be
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hydroxide af n temperafuve of -shout

on
h

bronght in comtach with the hydrogena- .

fion  catalysh at o bomperature of aboud
500° ¢, and under & -prassure of the order
of 126 atmospheres or raore, and should
he brought in contast with the dehydvat-
ing catalyss ab o temperature of eboud
2000 C. anda pressure of 25 atmospheres
oF THOrG. ) .

The progess may be parvied ouh as
follows: : _

A furnace. 10 is chavged or packed with
fhe oatalysh. - We may place the hydro-
genation ‘satalyst in the fromb part M of
the fwmacc end the dehydrating catalysh
in the vear parb 12,  Ths furnace is then
Lieated $o & high tempersturs, by which
we meon 500° C. or more.  We prefer to
heat the fronb porkion to a higher tempera-
ture than the back portion, namely, to
aboib 500% C.  In practice, fhis muy o6
accomplished  convenicntly merely I
heabing the fronmb portion to 500° G, by
any suitable sourcs of heat, convenbionally
indicated as & burner 13.

Cathon monoxide and bydrogen, in the
proporsion  of ftwo or mwre parbs by
volums of hydrogen to one of carhon
-monoxide svec pessed b the furnace ab
14 under high pressure. In this pal of
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‘the process, we mocan 125 atmospheres or )

_more, we find that 150 shmospheres is 2

posd opersting pressmre.
. Methy! ether wod water resuld drom the

eobalytic - action and come oft at 18, the

following reashion oceurring within ihe
furnace: - ' :
900 + 4E, = OH, 00H, + H,0

T is eesentinl $hub this proeesz be car-
ried out in the absemce of sron, otherwise
large guantities <of methane would be
tormed. - The firnace 10 would vrdin.
arily he eonstructed of gheel to withsband
the  operating pressures, bub is lined +with
‘say ~suitable inactive lining - maferial 15
‘which prevente sontact of the gases and
fhe iron.

. Methyl ather is soluble in water in large

guanbifies of high pressure, bub is only
.very slightly rolohle at low pressure,
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Accordingly, we maj ‘separabe the. mﬁethyl

gther. from bthe . sesulbing ‘mixbere as,

T foltowes: |

Tha nrixturs. comigg. fioid the Furnace

ab-16.is passed info the condenger 17 where

- .. 1k is wooled, the pressure being wsintained
" -8 25 avmogpheres more or less. The waber

i

15

« enfirely with eatalyst (B), in which case .

a0
55

60

or
v

65

" shout 300° C. - o
Cdirbumpétances, a8 for -

will condense and methyl ether will dis
solve fn §6:  If it should be found thab af
a porbloslar operating  pressure. sl of fhe
methyl ether docs nob dissolve in-the water
formed as the result of the reastion, addi-
tional water may be added, for. example,

may be separated from the resulting eclu-

- fion. by pasving the selelion inde a con-
fginer 19 where the- pressure is reduced, ©

fiberating the methyl etheras  gas, This
gas ecdan:phun be, pumpped.off ah 20 and used

. ar shoxad in any suibihla nyaapey,
© 7 TIh praciice, wi find thal the gotalysts

{4} ‘ond (B)..nead not -be.placed jn the
furnave ns indisated ebove. ~Instesd of

heing sepacabed ss two cathlysts; the two:

substances may be intimately mired so 28
to' fdrmi; pragiizally, a - single substongse,
or lhey muay be coarzely mixed, and the
_mistire digtributed throughont she entire
fornace. - Hven when:go.mixed, we prefer
I kewt the frond pert’ of the-fnrnucy o
ghout 500° 0. and the resr park to about
200° O, L

. W4 dso find theb, while & prossews of
126, atmosphaves or mors s preferable in

the front part of the furnace, the presgure’
~need: met be mminteined ab. this valie

throughout the furnees. Ik mmy, in feef,
drop o 2 atrhospheres ab the roey -end
of “the furnace and still give’ =atisfactary

pesulfs.. If b3 .desifed fo operghe With
4his pressure; . the conformabion . of the -

funace andjor the disiribution of the

satidyst mag bé sndh as to oppose bonsider:

. alble Tosistanee o the passege of gas. ~This
‘will then reduce the pressurs in' the back
"part of the finmace, —_— -
‘Wg may aven dizpense enbirely with
cibalyst {A) - and - cherge . the fwrace

e usé methyl -aloobol s raw niatérial
inghéad- of earbon monoxids and hydrogen.
In- this Sfant tlie pressure throughoub the.
entirg” furmace mby be, ‘for- ezample, of
the order of 25 simagphicves, bub wa prefer
-a higher - opemling: pi#esure, such as 100
-fgrospheres because we find. thet tHe sata-

st W-move offective  at-higher piossure
© afid heibe the yisld of the process is

grenter  fhan af low  prefsomed:. The
temperature In this- vese . iy preferably

Tnder -~ somé
-exgmple: whore alechol iy used  as raw
material az just desctibed, Wwd fbay * mix
some inert gas as a pawying agont with

SRt

- frora: the sondenser are passad.
gups Iy mainfained at o sufficiest valug o
'petuin the methyl ather i solubion,

thvpugh. an injector 18, The methyl sther -

the material passed inte the hungee. Tor
ingtance, ~we may introduce-’ .carbon
dioxide or _any- gas which does xiob affest
fie resabion ond which iz net wtled upon
by he catelyst. The inevh gas is with-

gther has beeome Qigsolved in the watar.
When such * fnerh gas iz used we eniploy.
an additional fank or container ¥1 fhrough
which_ the mebbyl other sohution and gas
The pras-

The
méthyl ether solution may be drawn off
indo the danlk 19 through the oubles B2 and
the ges.dravwn off through the inleh 923
aud returned to the furnace by the cireu-
lating pumip. 24. . '
- he use of an fnert cewrying agenb has
variohs sdvantepes. Ibs presence in the
systorn allows the pressure.in the fumuce
o be “coumbrolled ‘morve readily and’ fhus
tacilitates the contrel of the vpeed of the
PrOCEEs: . o C
- Faving now parbienlarty deseriied and
sgcertmncd the nature of pur said inven-
fioh. -and in whet manner the same ix fo
be perlormeed, we declars thel whot wa
cladmy d9:— - o

: 1 & provess of meking methyl ather
whizh,  ‘pomprises  bringing  eatbom

w0
- drgwn. from the apparetus atber the methyl .

75

monoxide and hydrogen in ¢onbeck wibh ;

‘hiydrogenation catalyst erd a dehydret-

ing ‘cefalyst ab- high. tormoperstors - and
pressnre. . g : . .
‘2, A _process of making methyl eiher
which eomprises bringing mmethyl-alechol
i conbach with & dehydrating cabalyst at
high temperaturs sud presgure. . °
.- 8 & proepss acpording Yo cledm, 1oor 2
gompising- - disselving  the
methyl epther i wafer whilst under
Pressurg, - 0, 7 L .
4. A ‘process usccording to olaim 8
whepein the methyl ether which has becn
lisstlved: under pransure in'wafer i3 subse-

- quenlly separated from the solufioh by
reduging the presswe "ol {he solntion o

libernte the methyl €ther.

B, - & proecess,secordink o -aleim:l or 2
'--gamﬂ'-isjj;g aooling $ha.resaliing produet

ab - high--prossure te- disgolve the methyl
‘stheér and veducing {he pressurc to gepamats
#hey mathyl ether. - - o

- B, & prioess actording to claim |

resulbing ;.
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swlierein tho-temipsvatore of the hydrogena- -

fion pubulyst -is maibbeined eonsiderably
-abiove the femperature” of the dehydrating
cabedys, . - -0 o T -7 o
7. A procesy ascordling to zlaim 2 dn
a8 the dehydrating estulyst, ™ -

8. “Bhe improved progess of making

. wcthyl ebher-substantislly ‘ag herainbetore

deserrbed end illugirabed.. *.° 7 -
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which Bydrous - shuminiumn ~oxide- is- used
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Dated the' 98rd day of September, 1027,

Por DELCO-TIGHT COMPANY,
VWhite, Lungner, Stevens & Pucry,
Chartered Patent Agents,

Jessel Chambers, 3540, Chanesry Lane,
Lnndan., W.C. 2, and
17, Jobkn BSfreet, New York, U.E.A.

Ahmgdan. Printed for His questy 3 Btatlonory (}}I'me, -Burgsss & Son.

(W, }.23.& —50/12/1851.]
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