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PROVISIONAL SPECIFICATIOH. .

Improvements in the Oarrying Out of Gas Reaciions.

Il
Bubjeet, of 47,
the County of London, Centleman, do
hershy detlare the nafure of this inven-
tion (which has been comrpunicated to me
from sbroad by I. G. Ferbenindustrie
Altiengenellschath, of Fraokfori-on-Main,

Jatgs Yarm JopwsoN, a DBribish
Lincoln’s Inn Fields, in

Germany, & Joint fHtoek Company
organized under the Taws of Germany)
to be as follows:—

When cairying-oub reactions with gases,
or with liqwids which are vapourised under

the working oonditions abt  elevated
tamperatures and in the  prescnce
0f hydrogen, earbon momoxide, QU

hydrogen sulphidle and the lke, there is
& sreet strain on the spparstue as regards
itz caprbility of resistance especially when
working under very great pressures. The
materal theelf too, of which the appa-
ratus iz made, may give rise to injuricus
bye reactions. The attack on bhe appa-
ratus by the said geses or other gascs may
be avoided by constructing thé apparatus
of expensive materialz, such es highly
alloved specisl sfeels and the like, or by
coating the apparatua with such materialy
or other substances which sre specially
resistent to chemical sebion. Such
materials, however, in addition fo being
very expensive may in some othex way be
disndvantageous i use.

My forcign correspondents hgve now
found that {he said drawbacks mey be
avoidad, and in particular that less ezpen-
give materisls may be employed for the
purpose required, by addiug bo the gaseous
or tnder the workdng sonditions, vaporous
substances, small quanbities of snbstances
which remain liquid under fhe working

" eonditions, and which are inert towards

$he materigls employed for constructing
the apparatus and especially substances
which have not too great a solubility as
rogards ihe injurious gases, In such a
mmanner that they form e liquid Alm over
the part gof the apparatus with which the
reacting stbstances eome into sontactk ab

. elevated femperatuves.

‘Hor example in the treatrent of middle

" nil, obtained from earbonaegous materials,

tare or lteavy mineral oils, I fhe form of
[Price 1f-]

wapour, with hydrogen under pressure, the
ho{ parts of the apparatus with which the
middle oil comes into contact, may be eon-
strusted of Iess expensive maberials, as for
example of the known and usuul slightly
alloyed steels, whila adding amall quanti-
ties of oils of high hoiling point which
remain liquid ueder the worldng condi
tions - and which form a thin filin on the
walls of the apparatus. This fakes place
for exawpls when the gas and the middle
oil to which s mon-volatile ofl has been
added, stream throvgh a eoil from the top
to the botiom.  The middle oil is
vapourised whilst the added oil eovers the
wells of the sppuraius with = film of
liguid, Conversely the produchs may be
eaused o gtroam through the coil from the
bottom to the top with a greater velocity
a0 that the non-volatile il is carvied along
with the etream and forms s film of liquid
on the walls of the appssatus. In larger
vessels, as fuor exsmple, high presswe
reaction vessels, the film may alsa ba pro-
duced by allowing cil to frickle round in
a thin layer. e '

'"ha result obtained acrording to this
invention i remerkuble, sinoe hydrogen
tor exernpla, under high pressure, say af
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200 afmosphores’ smd above 4009 Centi-

grada produces in so short a time such
marked changes in the sirosture of
ordinary sicel and the Iike to which only
very. small gusatities of alloy metals have
been added, that its use has hitherto been
found to be of mo sexvice. Ofls of high
boiliug poind such as anthracene oil and
the lka, -or mollen subsfances such as
parallin wax or the like, 1aay be employed
aceording to this invenfion.

The invention herein described may be
suscessfully applisd to other gas reactions
such ag ‘for -exaihple the synthesis of
methunol, the synthesis of highor aleohols
from oxzides of corbion and reducing gases,
and ofher general reaclions in which gases
conteining earbon monoxide sre made use

of, :

. The following ® Hxzample will further

ilatrate the nsture of the said invention

but the invention is nol limfted thereto.
- TE.

Hydrogen together with 1 Ikilogram of
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tnjddle oil, of & hoiling point rangs of
from 300° to 825° Centiprade, per eubis
mefre and containing 3 per eant. of s
~ - parafim: of high boiling point are passed
5 through a high prossure ¢oil of Sierens

Martin sbeel at 470° Centiprade and af

300 atmospheses pressure in such & way
thet the il Sows slirough' the cofl from™ the

top fo the bettom. A rnicro-photograph
of the stecl shews no chanpe in its strae- 10
ture afber use. ]

Dated this ¥9h day of August, 1028,

JOTTRSONS & WILLCUX,

47, Lincoln’s Inn Flelds, london,

S W.C. 2,
A gents,

COMPLET SPECIFICATION:

Improvements in the Carrying But of Gas Beaclions, *

- I, Jsaume Yare Jemweow; » Britlsh
Subject, ‘of 47, Rincoln’s Inn Fields, in
the Couuty of London, Gentleman, do
15 liereby declars the natwee of this inven-
i - tlon (which has been vomnuniedted to me
froma abrond by I. G, Farbsnindustrie
Alticugesellschatt; of Frankfort-on-Majn,
Germany, a . Joint  Btoeck Compuny
20 organized under the Laws of Germany)
7 and iz whut manner the same iz to hoe
pucformed, fo be parfiendarly  desceibed
and ascevidined in and by ‘rie Iohowing
shatement: — ° .
25 - When ecurrying out resctions in the
© gesemus- phase, namely reastions with
gases, or with Lquids whieh are vapourized
under the working conditions ub elevated
temperatives and patticularly in ths pre-

80 sdneé of gases which atback the material-
v~ of thy apparatus, sueh as hydrogen, car

bon monoxide, or hydrogen sulphide and
tha like, thers i3 @ great strain on the
appeiatus  ag regavds its  eapability of
85 resistance, especially when warking under
very high phessures. The msiterial ifgelf
oo, of which the apparatus is ‘mads, may
give rise to, injurious hyé renctions. - The
stfack on the niateidel of which the shys
20 faces of the apparstus ate congtructed by
o the sall guses or other gesds thuf be
averded by constiveting the apparatus of
expensive materiels, such as highly
alloyed gpecial ubeels and the ke, or by
45 codiing the apparatus with- such materiuls
£ or obhter substences which wre specidily
vezsisband 4o  chomical - action. . - Suefy
foatebials, ‘However, th addition to -heing
very expensive muy in porhe other way -he
60 diswdvauntagéous fa-vige; - - : - ¢
I: . My doredgn dovrvespondents - Have now
tound that the sajd drawbacks con be
aveided; and ‘H particvlar thot less expen:

sive materidls dan be ‘employed " for the
05 purposé fequited By operating in the pre-

{  senee’ of- small quantities 'of sulistunces

which remain liquid under the working |

eoidition, " and ~ which are ipdt towaids
thé matérials ediployed fur -chusteusting
60 the apparatus; snd -espechilly - substimces
.. which have no grend solfbilify as regards

-like fromi the boltorr to the top with a 9

the injurious gases, in sueh o wanner that
they form a Houid film on the parts of the
appwatus with which the reacting sub-
ghances come into contact at elevated temn- &3
peratyres.  This may be effeeted, for
example, by adding the said substances
relgining Hanid to the gaseous or, under
the working conditiony,: vaporous snb-
stances under lreatment. 70
Thuy in the. destruetive hydrogcnation
of carbonaesons materials, fn ihe gascous
phass, for example, in the freatment of
middle oii, obtuined from earbonaceous
materialy, tars or heavy mineral wily, in
the form of vapour, with hydvugen under
pressure, the hot purts of the apparatus
with which the middle cil comes fta cone
tact, may bo vonstructed of less expensive
wmtetinls, as, for example, of the huown 80
and -usnal slichtly  elloyed steels, while
adding srizall quantities of oiis of high
Loiling point whieh remain Hyuid under
the ' warking sonditions and which form a
thin “film ou the walls of the appavatus. &
This' takes place, for evample, when the
gas ind the wmiddle ofl w which non-
Tolatile oil hos been added, stream through
the appsvatus, such as a ¢oil fram the top :
to -+ the beftorn. The middle ol iz 90
vapourised whilst the added oil eovers the
walls of the upparatus with a film of
liguit, Conversely the products may be
gansed to stream through the coil or the
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greater véocity so that the nen-volatile
cil is carried nlong with the siremm and
forme o flm of Hould on the walls of the
apparatus. o Jurger. vessels, as, for
exardply, Ligh presmure vésction vessels, 100
the film may also be produced by allowing
aofl to trickle along (e wall in a thin
Tayer. ' The protective liquid is prefer-
ably sdiniited at the top &f the spparatug,

Tand allowed to flow downvrards over the 103

sirrfaces thereof,

o &he result obimined accordinmg to this
o ks remarkable, sinee hydrogen .|
fog ” Lidiple, voder bigh pressure, say ut
200" utmospleres and above 400° Coenti- 110
grade ‘produces in so short a firue such
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marked changes in the structure of
ordinary stesl and the like to which only
very small quantities of alluy meftals Lave
heen added, that the use of these steels
hag kitherto been found to be of no ser-
vice. Oils of high boiling point, suck as
anthracene oil and the Tike, or molten
substances, such as paraffin wax or the
Like, meay be employed =aecording fo this
invention. The process according to the
present invention wmay be carvied outb
under eny desived pressure, for example,
reduccd, stmospheric or vlevated pressure.

The invention herein descrihed may be
sucessstully applied to other reactions
earried oub in the gaseous phase, zs for
examyle the synthesis of methanol, the
synthesis of higher aleohols and other
oxygen-confpining organic  ecmpounds
from oxides ol eerban and reducing gases,
gnd other reactions in which gases oon-
tuining earhon monoxide ars made use of,
Tn $hese cages oxygen-containing organio
compounds of high-molecular weight may,
for example, be employsd as the protec-
five liguid.

The {ullowing Example will further
illnstrate how the said invention may be
eamicd out in practiee, but the invention
iz nob limited thereto,

ExAMPLE.

Hydrogen together with 1 kilogram, per
robic metre, of middle oil, of & boiling
point range of from 2007 to 5250 Centi-
grade and coutaining 5 per cent. of para-
fin wox of high boiling poink, is passed
through a hiph pressure coil of Siemens-
Martin steel at about 470° Centigrade and
at nbout 200 atmospheres presswre in such

a way that the oil flowa through the eoil

from the top to the botborn. A Inicro-
photogruph of the steel shews no changs
iz ihe strushure after use.

If thu reaction be carvicd out withoub
the said oddition of paraffin wax, a change
in the sbrnebure of the muberials of the
walls is observed resulting in a decrease
in thelr solidity.

Having now partienlarly deseribed end
ascertained the maturc of my said Inven-
tion and in what manner the same Is
to be perfprmed, I declare that what I
elaim is:— ’

1, In resctions earried oub In the
guseous phase at elevated temperatures
and particularly in the presence of gares
which attack the material of the appa-
ratus, such a8 hydrogen, carbon menoxide
or hydreeen splphide and the lilce, the
step of operating in the presence of sraall
quanbities of substanccs which remain
liquid under the working conditions, and
which are inert fowurds the materials
employed for sonstrocting the apparatns,
in such g manner that they form a liguid
#lm on the parts of the mpperatus with
which the reacking substances come inta
gontaet ab elevated temperatures.

9. The progess for enrrying oub remc-
tions in 1be gaseous phase substantially as
Jeseribed in the foregoing Example.

8. The products from reactions corried
ot in. the yasecus phase when obtained in
aceordance with the preceding ctaiming
clauses.

Dated thia 15th day of Apri, 1929,

J. Y. & 6. W. JOHNSON,
47, Lipcoln’s Trn Fields, Lemdon,
WG 2,

" Agents.

Abiagdon : Printed for His Majesty's Stationery Offtce, by Burgess & san.
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