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Improvements in Carrying Oub Reactions with Hydrogen and
Apparatus therefor. '

I, Jaume Yare Jomxsox, o Dritish Bub.
ject, of 47, Lincoln’s Inn Fields, in the
County of London, Gentleman, do hereby
declare the mnature of this inveution
(which has bheen communicated to e
from abroad hy I. G, Farbenindustrie
Aktiongesellschaft, of Frankfort-on-Main,
Germany, a Joint Stock Company
organized under the Laws of Germony)
to he as follows -—

In the treatraent of coals, tars, mineral
oils and other carbonacecus maberials or
their distillation and conversion products
vr residucs in the presence of hydrogen,
especially under pressure, if is, as is well
Imown, difffcult to find suitable construc-
tional moaterials for the apparatus which
are sufficiently resistant chemically and
hysically and in particular agaipst
Eyd.rogen and any sulpﬁur present ab the
temperatores  and employed.
Thus for example ivon is decarbonised by
hydrogen and becomes brittle sfter nse
for & short time. The pressure buuring
jran walle especially are eazily destroyed
by hydrogen so that the wails must be
Lept ecold or recomwrse must bs made to
h.igﬁ:ly alloyed eteels in arder fo avoid the
igjurious influence of the hydrogen.
Moreover, there arc only very fow
materials, and these are expensive uncs,
which are stable to any extent ab elevated
temporatures against sulphur and sulphur
compounds, especially hydrogen sulphide.

My foreign corrcspondents bave now
fonnd that allpys of zine and copper, as
for example those having approximately
the ocomposition of Tbrass, consbifuto
materiale whioch are resistant in every
respeel, so lhat, aceording to the present
invention, at least those pdrts of the
apparatus used i the processes herein-
before described which come into éontact

with the hot reacting materials are whiolly -

or partially constructed of or coated with

the said allogs. The material In gquestion

is Impormesble to  hydrogen, which is

not the case with copper itseH, and i is
LPrice 1s.] .

also stable to hydrocarbons. Moreover,
contrasted with copper, ib is not atiacked
sulphur compounds.  For example
ere may be a concentration of hydrogen
gulphide ~of several per cent in the
reaction materfals or of several atmo-
spheres in the reaction gases without the
cccurrence  of appreciable afback by
hydrogen sulphide even after use for a
long time. The employment of the suwid
alloys is therefore of great importance in
the {restment of coals, fars, mineral oilz
and the lke with hydrogen under pres-
sare. . Another imporfent advanbage is
that the heat transfer with the said alloys
is vec? good, so’ that they may be cm-
ployed with advantage for example for
prehueaters - .end “hent-exchengers. It is
proferable  to employ  alloys containing
from 40 to 65 pér cent of copper and from
60 to 33 per ceat of zine. Other suitable
materials, especially. metals, may also be
added to the alloys; for example to in-
orense the strength, as for example
umnganese, nickel, "iron, cobalt, alwmi-
nipm, silver and the like. The com-
pounds, such ng ammonia, water vapour,
phenols and the Iike, set free for example
during the destruciive hydrogenation of
coals exert no injurious imflucnce on the
said construotional materials.

Tt hus boen further formd that the said
alloys ach favourably in o catalytic
manner in the {reatment with hydrogen
of coals, tars, mineral oils and other
carhonacepis materials under pressure, o
that they may he added as catalysts in
these reactions. .

The concenkration of hydrogen is pre-
ferably regulated nccording to the amount
of sulphur in the initisl matorinls, sa that
for ‘example with initial materials
having a high contens of sulphur a
higher eoncentration of hydrogen is em-
ployed than with initial materials poor in,
or free from, sulphur, -

Tt hug been sl further fornd that the
said alloys are also: emivently suitahle for
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the consiruetion or coating of the parfs of
apparatus for other reactions. than those
desceribed in whish hydrogen under pres-
sure is employed, as for example in the
synthesls of ammonia er. the catalytic
reduetion of the oxides of carbon. ile
when copper is  employed hydrogen
diffases through, alloys of copper und
zine do not have this drawback., Neither
ure they attacked by cmbon menoxide.
Farther they have the advantage that they
do not adversely
are usually carricd out with hydrogen ;

thus for exumple in the synihesis * of

mebbanol and similar reactions between

carbon monoxide and. hydrogen they do .

not eause the deposition of carbon or the
formation of methane, as is readily the
ecase with for example iron,

The following Examples will further
lustrate the nature this  invention,
but the invention is not restricted to these
Examples. o

ExawrLe 1.

Mexfoan Ponuco oil containing 4.5 per
cent of sulphur is freated with hydrogen
under a pressure of 200 atmospheres at a
temperature of 450° Centigrade in the
presence of a  cotalyst  comprising
molyhdie ecid and wine oxide. The parts
of the apparatus which come into contact
with the hot substances end the hot
vapours thersof are coated with an alloy
consisting of 61.7 per cent of copper nud
#8.3 per cent of zine, After use for a
long period of .time.the bright muterisl

of the appsratus becomes slightly dull,

" but otherwize it shews no change.

40

Examery 2. .

Brown coal low temperature distillation

tar containing 1.9 per cent of sulphur is
treated with hydrogen at 200 aimo-
spheres Prossure and at 490° Cenbigrade.
The paris of the high pressure apparatus
which come into eontact with the hob
materials are coated with an alloy of 51
per cent of copper, 42 per cent of zine
and 7 per cent of nickel. After wse for
a long period of time the material shews
ne sign. of attack, _ :
EXAMPLE §, | :

A mixture of 735 -per cent of hydrogen

und 23 per cent of E;grogen % alowed ta

uifect reactions “whicdy,.

“Lipart  of alumina.
- aleohiols are formed us well as methanol.

flow at from 5060° to #50° Centigrade
under a pressurc of 200 atmospheres over
an activated iron catalyst in s high pres-
sure  vessel coated with' bouss. " The
offlucnt gases, which carry with them the
sammonia - formed, ave lod through a heat
exchanger consisting of a bundle of hrass
tubes before the ammonia is removed by
absorption. The parts of brass employed
shew no signs of attack even aficr use for
@ long time. A complefe protection
uguinst attack by hydrogen is effected hy
comting the pressure bearing walls with
brass; ‘the. tubes of the heat exchanges

- have: o smuller tendency to permesbility

and short cireuitiug than iron {ubes,
Smeller or greater pressures as for
example 50 atmospheres or 1000 atmo-
spheres or more may be employed instead
of 200 atmospheres,

Essurir 4.

A gos mixture consisting of 80 per cent
of carbon monozide and 70 per cent of
hydrogen ie passed wh 350° Centigrade
under a pressure of 200 atmospheres over
a eatalyst of zino oxide and echromimm
oxide in an apparatus which is lined with
an aulloy of 41 per cent of copper, 49 per
cent of zine and 10 per cent of nickel
Methanol is obtained in good yields. Xo
attack of the muterinl can he detected
even after use for a long period of time.

. ExaMern 5,

A gas mixture of 20 per cent of earbon
menoxide and 80 per cent of hydrogen is
passed at 380° Contigrade under a pres.
sure. of 200 atmospheres over & catalyst
consisting of 2 parts of bismuth oxide and
High malecular

The .parts of the apparatns which come
into contact with the hot gases orc cumted
with- an- alloy of 57 per cent of copper,

.42 per cent of Zine and 1 por eent of

menggznese. There & uno change in the
material even after use for a long period
of time. .

.Dated this 30th day of October, 1929,
J. ¥, & G. W. JOENSOXN,
47, 1incoln’s Ton Fields,
London, W.C. 2,
Agents.

' PROVISIONA1L, SPECIFICATION.
No. 13401, AD, I930.

Improvemsnts in Carrying Out Reactions with Hydrogen and
"7+ Apparatus therefor. '

1, James Yars Jomyson, a British Sub- -
ject, of 47, Tincoln’s Tnn Ficlds in the

Cotinty ‘of London, Centleman,

: do herehy
del

“the  natare of ¢his invention
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(which has been communicated to me
from eobroad by I. G. Farbenindustrie
Alctiengescllsohaft, of Frankfort-on-Main,
Germany, u Joint Stock Compaony
organized under the Laws of Germany)
to be ag follows :—

Proeesses for the working up of earbon-
aceous inatenials, smch as ooals, tars,
mincrul oils, their distillation and eonver-
sion products, and residucy snd the like ab
elevated temperatures in the presence of
hydrogen, in perlicular under pressure,
and for the carrying out of other reactions
in which hydrogen is used under pressure
are described in the speeification No.
32,958 A.D. 1929 according to which the
parte of the spparatus which come into
conteet with the hot reaction muaterials
are constrncted or coated wholly or in pard
of or with alloys of copper and zine.

My foreign correspondents bave mow
found that in the said processes zinc ailoys
heving a melting point above 500° Centi-
grade i which the copper is wholly or
partly replaced by other metals may be
employed with advanlege as materials
for constructing or coating the parts of
the apparatus which come into oonfact
with the hot reastion materials, For
example aloys such as fron and zino;
nickel and mine: iron, nickel and zine;
copper, iron and zine; and the like are
especially  suitable,  Slightly alloyed
gtocls which are not stabls to sulphur may
also be provided with an addition of zine
whereby their resistance io porrosion by
hydrogen under pressure es well 28 by
hydrogen sulphide and. carbon monoxide
is, contrary to expectation, considerably
increased, Tb iy preferable to melt these
alloys under presswre. It has been found
thst these materinls are stable to hydro-
gen and carbon monoxide even under
ressuves. Bven if a sulphur com.
pound sush as hydrogen suiphide is
present and its partial pressure in the
reaction gascs amounts to several afmo-
spheres, no appreciable attack hy sulphur
tukes place even after use for long periods
of time, The said metal alloys have alzo
been found to ba favoursble as catalysts
for the desiruotive hydrogenation
carbonaceous materials, such as ecal of all

varieties, tars, minersl ofis and the like, .

especially .when the concertralion of
hydrogen is so adapted to the amount of
sulphur contained in the initial materials
that when there is a high comtent of sul.
phur in the initisl materials the concen-
tralinn of hydrogen is ako high.

The following Ezamples will farther
illugtrate the mnature of this invention,
but the invention is ol restrieted to these
Examples.

Toxamere 1.
. An Amerivan heating oil containing 1.8
per cent of sulphur is treated with hydro-
gen i a high pressure reaction vesscl ab
£30° Centigrade under -a pressure of 200
atmospheres in the presence of a catulyst
prepaved from: tungitic - acid and zinc
The parts of the. spparatus coming info
coplact with the hobreaction materiels
are coated with a liniig: consisting of an
alloy composed of 50 per cent of nickel
and 50 per cent of .zine. Even after
operation for long periods of time there
i mo appreciable attack on the material.

Examprn 2.

A crude oil having a sulphur content of
3 per cent is treated with hydrogen at
450° Centigeade under o pressure of
atmospheres in a high pressure reartion
vessel which is provided with a lining
consisting of an aﬁoy composed. of 15 per
cont of zine and 85 per cent of iron. The

material shews o {,hm}ge pven alier
operation for long periods of time.
ﬁmmm 3.
A paseous mixture consisting of 4

volumes of hydrogen and 1 volume of
nitro, is passed at a temperuture of
between about 500° and 3509 Centigrade
and under a pressure of shout 2 atmo-
spheres over an activated iron catalyst
comtained in a. reaction vossel which is
lined with an allgy consisiing of 88 pex
cent of iron wnd 12 per eent of zine.
high yield of wmmonia is thus obleined.
TI%& material of .the dpparatns shews no
change in strocture -even after heing cm-
ployed for a very long $ime.

Dated this 1st day of May, 1930.
J. Y. & G W. JOHXSON,
4%, Lineoln’s T Fields,
London, W.C. 2,

Agenis.

COMPLETE SPECIFICATION,

Improvements in Carrying Oui Reactions with Hydrogen and
Apparatus therefor,

T, .Ln-ms Varn Jomnsow, a British Sub-
jest, of 47, Linocin’s Inn Fields, in ihe

103 County of London, Gentleman, do hereby

declare the nature of - this invention

{which has heen communicated to me
from abroad by I. G. Farbenindustrie
¥raokfort-on-Muin,
Htovk  Company

Aktiengesellschatt, of
Joint

Germany, &
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synthesis of “ammonia or the catalytic

i -

4
orgenized under the Laws of Germany} and the like +with hydrogen under pros.
and in what manner the same is to be per-  sure. Another imporiunt advantage is
formed, to be particularly deseribed and that the heat transfer with the said
ascertained in and by the following state. alloys ix very pgood, so that they

3 ment;— may ‘be emploved = with advautuge 70

Tn reaotions carried out with hydrogen, for example for preheaters and  heat-
such as the {reatment of eoals, tars, exchangers, It 7a preferable to cmploy
mineral oils and other carbonacesus alloys containing from 40 to 63 per cend
materials or their distillation and eonver. - of copper and from 60 to 33 pov cent of

10 sion products, or residues, in the bresence  zine. Other nuituble materiels, especially <5
of bydrogen, especinilly under presaure, it metals, may also be added Lo the alioys,
is, as is well known, diffenlt to find snis. for example to inerease the strength, us
able econstructional materials for the for exumple mangsuese, niekel, iren,
appatatus which are sufficiently resistant cobals, aluminium, silver and the like.

15 ehewicully and physically and in partieu-  Thus wlloys having the composition 63 per gg

- lar against hydrogen snd any sulphur’ “¢ent of capper, 25 per cent of zine, 4 per
present, at the temperstures and pressures - gent of nickel, 2 per eent of cohalt and 4
employerd. — Difficultles ave also  en- " per cent of alumintum, or the composition
countered in the synthesls of ammonia, 5% per eont of copper, 35 per eent of zine;

20 Thus for exemple iron is decarbonised by " 3 per vent of aluminium and 2 per eent of g5

- bydvogen and “hecomes brittle after use mauganese may he empioyed,
for a short time. The pressure bearing . ‘Alloys of ivon and zine ; mnickel and
iron walls especially are easily destroyed  fic ; iron, nickel and zine : eopper, iron
by hydrogen so that the walls must be and zine:; and the like are alzo very auit-

25 kept cold or recourse’ must be made to  able, Slightly alloyed steels which are 0o
h;gPh]y alloyed steels in order to avoid the nol stable to sulphur may also be pro-
injurions influence of the hydrogen. vided with an addition o zine whereby
Moreover, there are only very few their resistance o eorrosion by hydrogen
materials, and these are expensive, which under pressure as well us by hydrogen sul-

30 are stable to any extent at elevated tam. phide and carbon monoxide is, contrary g3
perature against sulphur and sulphuwr o expeotution, considerably inereased. It
componnds, cspecially against hydrogen.  is preferable to melt these alloys under
sulphide, - Preggure. The compounds, such as

My foreign ecorrespondends have now “ammonia, water vapour, phenols and the

35 found that in reactions earried owt with Iike seb free for “example during the 1pp
hydrogen, zine salioys having a melting  destructive hydrogenation of coals exert
point above 500° Centigrade may be em- no injurious influvenec on the said con.
ployed with adventage as materisls for siruetional materials, Foven ¥ o sulphur
constructing or coating those parts of the compound snch 2y hydrogen sulphide be

4¢ apparatus which come into contacs with. present and itg partial pressmre in the 1p3
the hot reaction materialy, Alloys of© Tésclion geses amount {0 several
zing and copper, as for example those atmospheres appreciable attack by sul.
having approximately the composition of phur takes place even after nse for long
bross, consfitute materials which arce resist:  periods of (ime.

45 ans in every respect, so that, ascording to.. - It has been further found that the eon- 139
the present invention, at least those paris'.” centration of hydrogen is preferably regu-
of the apparabus used in the processes-i- lated neeording to the amownt of sulphor
. herembefore zefurred to which come intg - in- the init-iﬁ materials, so that™ for
contact with the hot reneting materials example with inftial meicrisls ‘having «

30 zre wholly or partially constrninted of or high content of sulphur a higher cun- 133
conted with the said slloys. The material centration of hydrogen is erapioyed than
in guestion i3 impermeable to hydmgen, with inifial megieiis poor i, or dree
which is net the case with copper itsolf, from, sulphur, The eoncentration of
snd i iz elso stable fo Lydroearbons, kydrogen is g0 adjusted that in the

53 Moreover, in contrast to copper, it is nod vaporous phase containing the tydrogen 120
attacked by sulphur . compounds, For end the vaporouws hydrocarbans not more

. example there may be a.concentration of than from 2 to § per cent by volume of
hydrogen snlphide. of several per eent in sulphur compounds are preeent. .
the reaction inuterials or of sevelnl ﬁ: haa- been further found thut the sajd

60 ‘wtmospheres in the reaction gases withons alloys are also eminently suitable for the 125
the OCOUTINGE 6L any appreciable attack consiruction or eoating of the parts of
by hydrogen sulphidle- even sfter use for - apparatus for other reactions than those -
.a long time. The employment of {he said deseribed: in which hydrogen under pres-

. alloys iz therefore of grewt importance o swe s employed, as for example in the

63 the trestment of conly, tars, muneral oils 130
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" vedugtion of the oxides of cathon, ‘When

gopper  is  employed  hydrogen  diffuses
throngh, while alloys of eopper and zine
de not have this objection, Neither are
they ettacked hy carbon monoxide. More-
over they have the advantage that ihey do
not adversely affect teactions whick are
usually caried owt with hydrogen; thus
for example in the synthesis of methanol
and similar resctions between earbon
monazide and hydrogen they do not cause
the depesition of carbon or the formation
of methane, as is yeadily the case with for
example iron. .

Tho process sccording to the present
invention is particularly adapted for
operuling under pressure, as fox example
at pressures of 14 or 20 atmospheres, ond
the advaniuges Dbecome particnlurly
apparent at pressuges of &0, 100, 200,
1600 or moere atmospheres.

The apparatus is advantageous for re-
actions with hydrogen earried out at all
temperatures below the melting poing of
the zinc slloy employed. The advauteges
become particularly apparent when work-
fug ot temperatures ubove sbout B300°
Centigrade, and in particular ebove 380°
or $00° Centigrade.

In the eccompanying drawing an
apparatus is shewn partly in section for
carrying ont the process according to the
present invention. The invention iz nok,
however, restrinted to the appuratus ilfus-
tratod, as it may be vamictf al will in
accordance with the conditions of work-

m%%eferﬁ:ng to the deawing in defall, A
denvics o feed pipe from suy convenient
gotrce of vaw material and of hydrogen.
(+ iz a preheating coil, capable of beiug
heated by hewting geses imtroduced at I
into the vessel E, The pressure bearing
material of the said coil comsists of 6 per
cont ehromium stesl. H is o pipe leading
from 1he onil (+ to the high pressure
reaction vesssl B the pressire bearing
wall of which is constructed of irom, C is
the outlet for the reaction produots from
the said vessel B, which asre passed by the
pipe M to o condenser D, Into which 2
cooling medivm s introdunced at K and
remuvved at L. The said apparatus is pro-
vided throughout with & lining & con-
sisting of an alloy of 617 per ocent of
copper and 38.3 per cent of zine.
he following Examples will further
illustrate how the zaid mvention may be
carricd out in practice, but the inven-
tion is not restricted to these Examples.
Fxample 1 is with referance te the
agcompanying drawing.
Examrie 1. .
Referving to  the drawing, Mexican
Panuce ol -containing 4.5 per cent of

golphur is mixed with hydrogen under a
pressurc of 200 atmospheres and beated to

2 temperature of 400° Centigrade in a
goil &. It is then treated in the reastion
vossel B in the presence of a catalyst ecom- 70
prising molybdie acid and mimc oxide.
The reaction produet is gondensed at I
After use for & long period of time the
bri%lht material of the appsratns becomes
slightly duli, bus otherwise it shews no 75
change,

ExamprE 2.

Browr coal low temperature distillation
ter contaiming 1.9 por cent of sulphur is
treated with bhydrogen af 200 atmo-
spheres pressure snd ab 480° Centigeade.
The pwris of the high pressure appsrzatus
whieh come into eontact with the hut
materials are coated with an slloy of 31
per oenb of capper, 42 per cont of wine
and 7 per cent of nickel. Aftec use for
a long peried of time the malerinl shews
no sign of attack.

- Exawmpir L

A mixture of 75 per cent of hydrogen
and 25 per cert of mitrogen is altowed. o
flow ot from 5B00° . .to 550° Centigrade
under a pressure of 200 atmosphiercs over
an activated irom. eatatyst in a high pres-
sure vessel voated with brass, The
efftuent gases, which carry with them the
gmmonia formed, are led through a heat
exchanger consisting of a bundle of brass
tubes beforc the ammonia is removed by
ahsorption, The parte of brass esployed
shew no sign of attack even after use for
a long time. A complete protection
against attack by hydrogen is efiveted by
eoaing tho pressurs bearing walls with
brass; the tubes of the beat exchanger
have a smalier temdcney to pexmeability
and, short efreuiting than iren tubes.

Smaller or greater pressures as for
vxample 50 atmospheres or 100D atmo-
spheres or more may be employed instead 110
of 200 atmosphexres.

Exanrra 4.

A gas mizture consisting of 30 per cent
of varbon monoxide and 70 per cent
hydrogen is passed at 330° Centigrade 113
under a pressurc of 200 atmospheres over
a catelyst of ‘zine oside and chromium
oxide in an. appuratys which is lined with
an afloy of 41 per cunt of copper, 42 per
cent of zine, and 10 per ecnf of niekel. 120
Bicthanol is obiafned in good yicdlds. No
gttack of the miterial can be detected
even after use for & long period of time,

ExayprE 4.

A gas mixbure of 20 per cent of carbon 125
monoxide and 80 per cent of hydrogen is
passed ot 880° Centigrade under » pres-
sure of 200 atmospheres over a catalyst
consisting of 2 parts of bismuth oxide and
1 part alumina, High molecular 130
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aleonols are formed as well as methanol. corroded gven affer the plant has heen iy
The parts of the apparatus which coma ~operation for a long period of time. I
inty contact with the hot gases are coated o middle oil containing less sulphur is
with an alloy of 57 per cemt of copper, treated, for example & tar middle of

3 42 par cent of zing and 1 per cent of - comtaiui about 0.8 to I per cent 70
manganese.  There is mo change in the of ‘sulphur under the same condi-
material even after use for a long period +tions  the mixtare passed over the
of time, ' vatalyst consists of only 2 to 8 cubie

_ Exawrre 6. metres of hydrogen for each kilogram of

10 An American heating ofl eonteining 1.8 oil vapour. T8
Per cent of sulphur iz treated with hydro- ving now particularly described and
gen i a high pressire remction veesel mib ascertained the nature of my said inven.
480° Centigrade under u pressure of 200 Hon and in what manver the same is to he
atmospheres in the presemce of o catalysh performed, I declare that what I olajm

13 grepm-ed from tungstic aeid and zine, Ise— 80

he parts of the apparatus coming into 1. In veaotions carried owt with hydro.
contact with the hot reaction materials gen, and in particular when earried out
are coated with & Hning consisting of en under presswe, employing zine allays
alloy composed of 50 per cent of nickel having & melting point shove 300° Centi.

20 and 50 per cent of zive. Fven after grade fur constructing or coating those &3
operation for long periods of time there is partz of the apparatus which come into
lo appreciable attack on the material, coutact with the hot reacting materials.

' Bxamerr 7. 2. In the process as elaimed in Claim 1,
A erude oil having 2 sulphur content of employing wloys of =zine and capper

25 3 psr oent is treafed with hydrogen wt having a melting point above 500° Centi- 10
450° Centigrade wnder & pressure of 200 ade..
afmospheres in & high pressure reaction 3..In the process as claimed in Claims 1
vessel whith i5 provided with n lining . -and ‘2 employing brass for the apparatus
consisting of an alloy eomposed of [5 per as.aforesaid. -

30 cent of sine and 85 per sent of iron. The: 4. In the process as clafmed in Claims 95
materiel shews no change even wfter 1.%0 3, employing zine alloys having o
operation for Ioné periods of time, meliing point zhove 500° {Centigrade and

: EAMFLE 8. _ conbaining an admixture of substances in-
M gaseous mixbure oconsisting of 4 . creaging the strength, smch as manganese,

35 volumes of bhydrogen and 1 volume of nickel, .iron, echalt, alumimium or gilver, 100 -
nitrogen is passed abt a temperature of 3. The application of the Process ay
between about 300° and 550° Centigrade claimed in Claims 1 to 4 fo the destruc-
and under a pressure of sbout 200 atmo. tive hydrogemation of  earbonaceous
spheres over “am - activated fron entalyst  materials,

4G contaived in a reuction vessel which is 8. In the process as claimed iu Claim 105
lined with an alloy consisting of B8 par b5, regulating the concentration of hydro-
cenb of iron and 12 per cent of zing, A gen according to the amount of sulphkur in
high yield of ammonia is thus obtained. the initial materials so that with initial
The material of the appamtus shews ug materials having a high content of

45 change in structure even affer being em-  sulphur o higher oonceniration of hydro- 118
ployed fur a very long time. gen iz employed than with intial

Exiwere 9. materials poor in or free from sniphu,
A middle oif containing 4 per cent of 7. The ocess  far  carrying  ont
sulphur 5s passed in g vaporous state resctions with hydrogen substantially as

30 together with hydrogen under a Pressure  deseribed i each of the foregoing 115
of about 200 atmospheres and at a tem. Examples.
perature of about 45 ® Centigrade over a. 8. Apparatus for carrying out reactions
catalyst prepared from molybdic acid and . ®ith hydrogen, substantially as herein-
ciromium oxide. About § cubic metres., hefyre. deseribed aud shewn in the necom.

33 of hydrogen are present for each kilogram  panying drawing. 120
of vaporised widdle ofl. Approximately 0. Produets of reactions with hydrogen
95 per ceut of the sulphur contained in when obtained in accordance with the
the initial materials are thus removed in Drecading  first to  seventh clatming
the form of bydrogen solphide. Those alaiiges. |

80 parts of the apparatus which come into e -
contact with the hot gases and vapouwrs ave Dated this 20th day of June, 1630,
lived with an elloy consisting of 48 per Cd. Y. & G, W, JOHNSON,
cent of copper, 28 per cent of zine, 12 per 41, Liacoln’s Ton Fields,
cent of uickel and 2 per cent  of London, W.C. 2,

03 manganese, These materials are nob Agents,

Abingdon v Printed for His Majesty's Stutionery Offfes, by Burgess & Sor.
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