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~ PROVISIONAL SPECIFICATION.

Improvements in and Apparatns for the Manufacture and
Production of Gageous and Readily Volatile Olefines from
Hydrogen and Oxides of Carbon.

I, James Yarm Jomwsow, & British Sub-
jeok, of 47, Limeoln's Inn Fields, in. the
Connty of Londod, Gentleman, do hereby
declare the mnature of this invention
{which has been - communicated fo me
from sbroad by I G. Farbenindustrie
Aletiengesellschaft, of Frankfort-on-Main,
Germany, & Jolnt BStock Company
organized tmder the Laws of CGemmany)
to be as follows i — )

The production of gaseous and readily

mixtures of oxides of carbon with hydro-
gen, at an elevated tempersbure and in

" the presenve of eatalysts, is aitended, in

practice, with conmderable  difficulties,
jnasmuch & the catalysts which ab [irsh
[urnish good yields, soon lose their

" efficiency, more parlicularly owing to the
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deposition of loose, floculent varbon.
My foreign - comrespondents have now

found that these diffienlties are obviated

and. good regular yields of -olefines, such

- as ethylene, obtained it care be faken to
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maintain the eatalysts as far as possibls
at uniform temperatuze.

-~ $his invention, this is accomplished by

* bringing the catalysts imto conjunction .

30°

with a flowing medium, in a manner

facilitat heat conduction, the said
medium being capsble of supplying or
. removing heat. ~ According to  this

- manver of working the heat developed in

the ecatalysts, by the reaction, is imme-
diately carzied away thersfrom and

* injurious local guperheating is svoided.

The catalysts may for example he dis- -

posed in & thin layer on a bedding of

" materials which readily conduet heat,
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" surface of which is in contact with flow- .
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such as copper, ar an alioy of manganese
and copper and like minerals, the opposite

ing kot gases, hot liquids, or with seline

-or metallic melts and the like. - Uss may
eopper -
ecopper  tubes, or.

be made, for ezample, of
tnhes, manganese

copper Llocks, provided with bores for

the aceommodation of the cotalyst, and .
-. peased npwerd through the coils, in which

bores for veceiving the flowing medium, ox

pieces of manganese copper provided with

ills and bores, may alio be used. The
[Price 1/

According to . ;
- superheatad steam, the furnace can be -

catalysts chiefly coming under considera-
tion comprise finely divided or gramutar
eopper, silver, %ﬂ]ﬂ, iron and the like or
mixtures thereof.

The present invention has the great
adventage that any sudden rise in tem-
perature is prevented. If the catalyst
becomes too hot ‘at any one pluce, Ii paris
iwith s hest $# the bedding, and the
mediom  fowing  through the Iatter
abzorbs sueh heat and carries it away.

T will deseribe two HExamples of appa-
ratus according to this invenbion which

- further explain the nabare of the inven-
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tion, reference heing made tu the accom-

panying drawing in which :—

Figure 1 shews in verticul section &
high-pressnre  furnage  with  insarfed
manganese-copper  tubs wunit.  Arriving

* from the supsrhester A, superheabed

stesn cubers the fube unit at B, flows
straight wp as far as C, und then flows
downward through the several eoiled
tubes D on which is disposed & thin layer
of a granular Catalyst consisting of iron
and wraninm oxmide. By moeans of the

maintained 26 from 360 to 370 degrees
Centigrade. A gas containing 2 per cenf
of carbon dioxzide 23 per cent of carbon
monoxide, 71 per cent of hydrogen and
4 per cent of nitrogen is pagsed through
the furnace, from the fop, wnder a pres-
gnre of about 120 atmospheres. The

‘final gas contains uniformly 3 to 4 per

. cent of ethylene, propylene, butylene and

amylene, with smadl amounts of ethane
and propane. Water and a litile oil are
also formed. At the end of three weeks,

" no deposition of carhon can he dsfiected

on the catalyss.

In large {wneces it is advisable fo
arranga the hot sfeam conduit as u self
comiained cirenit angd to cireulate the
sheam thromgh ths furnace and super-
heater by means of a blower. In #his
case, very liftle heat need he supplied to

70

76

&0

8B

95

the superheater. The steam may also be .

case the heab of reaction origiunting in
the lower layers of catalyst will be carried
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up by the steam and given off fo the cold
frest gas throngh the upper colls I. The
upper coils D may olso be msed gsolely for
heating up, the layer of catalyst being
omibted there in such case.

ionres 2 and 3 (being vertical sec-
tions at wight angles to cach other) shew
a high-pressure furnace divided Into Jour
compartments one abuve the other, with
gilled shelves of manganese copper A dis-
posed between them: The cotelyst B is
Placed hetween the gills. C are hoves in
the said schelves of mangunesc coPer A,
through +whith superhented sbeam

ture of 300° Centigrade. A gaseous miz-

- ture of the kind specified in the preceding

example is passed throngh the furnace by

om.
the saperheater D is passed at o tempeza-:

means of the openingg B under a pressure
of about 120 atmospheres. The fempera-
$ure can be mainpained tegulaly ab abonut
360° Centigrade and the yield of ethylene
and ihe like is the seme a8 in Example 1.
There is no deposition of carbon on the
catalyst. The several compariments oan
also be provided with their uwn separate
steam supply and removal pipes, so that'
the temperafure in each eompaziment can
be.controlled separately.

Dated this 6th day of February 15928.

. JOHNSONS & WILLCOX.
47, Lincolr’s Inn Ficlds, London
w.C 2,
Agents.

COMPLETE SPECIFICATION.

Improyements

in and Apparatus for the WManntacture and

Production of Gaseons -and Readily Volatile Olefines from
Hydrogen and Oxides of Carbon.

T, Janews YATE JOHNEOR, & British Sub-

- jeet, of 4T, Tincoln’s Ton Fislds, in fhe
- County of London, Gentleman, do hereby

declare the natnre of his invention
(which has besn communicated to me

from abrosd by T. @. Farbenindnstrie

Aktiengesallschaft, of Frankfort-on-Main,
Germany, a Joint _Siock  Corpany
orpanized vnder .the Laws of Glermany)
and in what menner the same iy e be
performed, o be particularly deseribed
and ascertained .in and

. phatement —

The production of gaseous and readily
volatile olefines, especiaily

gen, at an elevated temperature and in
the presence of catalysts, ds atberded, in
praclice, with congiderable  difficulties,
inasmuch as the catalysts which at finsh
fnrnish  good ~yields,” soon lose their

- efficiency, more purticularly ewing to the

depasition of loose, foceulent oarbom.

y foreign correspondemts have now
found that these diffienlties are obreiated.
and good regular yields of olefines, such
as athylene, obtained if care be falen to
maintuin the catalysts as fex as possible
gt tmiform temperature. According to
this mvention, this is accomplished by
bringing the catalysts into conjunetion
with = Qowing wmedium, in a manmer
facilitating heab conduction, the ssid
medium Deing capablé™ of removing sir-
plus heat and mnot being in contact with
the reacting gases.
munner of working the heat developed in
the catalysts, by the reaction, s irarge-

by the following

ethylene, from -
mixbures of oxides of carbon with hydro- -

According to this

diatcly carried away therefrom and

. injurious locul superheating is avoided.

The eatolysts may for example be dis-
posed in 2 thin layer on a bedding of
2 maberial which readily conducts heat,
such as copper, or an alloy of mungonese
and copper and Jike materials, the opposite
‘surface of which is in contact with flow-
ing es, liguids, or with saline or
smetallic melts and the like the tempera-

“ture of whick is lower than fhe rcaction

Tse may be made, for
eopper tubes, manganese-
copper tubes, or copper blooks, provided
with bores for the uccommodation of the
catalyst, and bores for veceiving the flow-
ing medium, or peices of manganese cop-
per provided with gills and bores, mey
also be used. The catalysts chiefly com-
ing uuder consideration comprise finely
divided or granular metals, for -example,
copper, silver, gold, iron and the like oF

temperature.
example, of

! puixtures thereof.

The teaction is usnally carded oub ab
between about 200° and 500° Centi-
a and preferably Tbetween 360°
and  400° Centigrade, and as @
rule under elevated pressure, say ab
about 100 stmospberes, but higher pres-
sures, for example 180, 200 or even more
atmospheres or lower pecssures, for
exgmple 50 or 20 aimospheres may also be
pged,  Also etmospheric pressure e0mes
irifo gquestion.
- The aforesaidl flowing medix may also
be employed for preheating the gaseous
mnizkumes to be subjected to the Teuclion.
- The present invention has the gread
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advantage that any sudden Tise in tem-
perattire is prevented. If the catalyst
becomes too hot at uny one place, it parts
with ifs hest to the hedding, and the
medimm  flowing through the latter
absorbs snch heat and cewcies i away.

I will describe two Exumples of appa-
ratus according to this invention which
further explain how the said invention
may be carried info practicel effech, refer-
ence heing made to tha drawings accom-
punying the Provisional specification in
which » —

Figure 1 ghews in vertical section a high-
pressuve reaction furnace with inserbed
manganese-copper  tube umik.  Arrivin
from the superheater A, supesheate
sboam cnbors the tube unit at B, flows
straight wp as far as €, and then flows
downwurd through the several coiled
tubes D on which is disposed a thin layer
of z granular catalyst consisting of iron
and wanjum oxide. By means of the
soperheated steam, the reaction furnuce
can be maintained at from 360° to 3T0°
Centigrade. A gus vonteining 2 per conb
of carbon dioxide 23 per cent of carbon
monoxide, 71 par cent of hydrogen and
4 per cent. of nitrogem is passed through
the farnace, from the top, uvnder a pres-
sure of about 120 atmospheres, The
final gas containe eniformly 3 to 4 per
eant, of ethylene, propylehe, butylene and
amylene, with small smounts of ethane
snd propane. Water and s little oil are
also formed. At the end of three weeks,
no deposibion of earbon can be detected
on the catalyst.

In lorge furnaces. it s advisable %o
arrange the hot steam conduit ws a self-
combuined  circuit and to  dreulate the
stearn gh the reaction vessel and
saperheater by means of a blower. In this
eage, very liftle heat need be supplied to
the superheater. The steam may also be
passed upword through the coils, in which
cage the heat reaction originading in
the lower lavers of catalyst will be carried
up by the steam snd given off to the cold
frech gas through the upper eoile D. The
upper coils I may also be msed solely for
heating up the mixture to be subjected to
the reachion, the laver of catalyst being
omited there in such case.

Fipures 2 and 3 (being verbicsl sec-
tions ab right engles to each other) shew
a hgh-pressure reaction vessel divided
into  four compartments one above
the other, with gilled shelves of
manganese copper A disposed  hetwecn
The ecatalyst B 18  placed
between the gills,. € aze bores in
the said shelves of manganess copper A,
fhrough which superheated steam from
the superheater D is passed abt a tempera-~

tare of 360° Centigrade, A gascous mix-

ture of the kmd specified in  the
preceding example iz passed throngh
the reaction vwvessel by imeans of
the openings B  onder a  pressure

of sbout 120 atmospheres. The tempera-
ture can be maintained regnlarly at ahout
860° Cenfigrade und the yeild of ethylene
and the like i= the same as deseribed with
refercnoe fo Figare 1. There is no depog-
tiom of carbon om the catalyst. The
several compartments can alse be provided
with thelr own separate sbeam supply and
removal pipes, so that the temperature in
each compartinent can be controlled
separately.
ving now particularly described and

asgertained the natwre of my said inven-
tion and in -what marmer the same is
to be performed,. I declare that what I
claim ig ;- T

1. A process for the manufactare and
production of gascous end readily volutile
olefines from mixtures of oxides of car-
hon and hydrogen at an elevated tempera-
ture wnd in fhe presence of catalysts,
which consists in hringing the catalysts
into conjunction , with flowing medium
in a» menver Inciiteting heat condue-
tion, the said medium heing capable of
rernvving surplus heat snd not being in
eentact with the réacting fﬂses. :

2. The specific method of carrying out
the process according o claim 1, which
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congigts in disposing the catalyst in thin 100

layers on & bedding of a maberial which
readily econduets heat, the opposite sur-

face of which Is’ in canbuct with the
medivm  eapable of removing surplus
heat.

3. The modificotion of the processes
claimed in claiims 1 and 2, which consists
in employing. thé said medis capable of
removing surplus héat alse for preheating

100

the gasecus mixiurez to be subjected to 110

the reaction. - '

4. The process for the manufacture and
production of gasevuy and readily volatile
olefines  substantially as  hereinbefore

deseribed and illogtrated with reference to 115

the wppazatus deseribed in the avcom-
panying drawings. - ‘

5. Gaseous and readily volstile olefines
when obtained according to the processes
of the preceding cluiming clsuses.

6. Apparatus for the production of
gaseous and readily volatile olefines sub-
stantislly as hereinbefore deseribed and
iBmstrated in the zccompanying drawing.

Dated this 5th day of November, 1928,
JOHNBONE & WILCOX,
47, Lincoln’s Tun Fields, Lxmdon,
) w.C. 2,
. Agents.

Abingdon s Privted for Hin Majesby’s Slationery Ofia, Ty Fus

g e Bom,
Wi, sra—izsf10/1924.]
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[This Drawing is @ reproduction of the Original ona reduced scale]
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