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- Process and Apparatus for the Manufacture of Liguid Fuels by
Hydrogenation of Vaporous Substa.nces in_‘_the Presence of

Catalysts.

We, CompaGYIn INTRENATIONALD POUR
7A  FABRICATION DES WSSBNCES BT
Prrsoizs, of No. 1, Avenue de Villars,
Paris, France, n Bod corporate organ-
iged under the Laws of France, do hercby
declarc the nature of this invention and
in what manner the same it to be per-
formed, to be porticularfy deseribed and
ascertained in and by the following state.
nent :—. .

The present invention relates to s PTO-

" coss and apparates for the manufacture of

15

20 -

26

40

-3

liquid fuele by hydrogenation.af VEPOTODS
substances in the presence of nabelysta.

The treatment of vaperous substanaes
derived more particularly from the dis.
tillatlon or the gasification of eombus.
tibles of Tow value (Hgnites, shales, peats,
ete.) or from fars, comprises in Principle,
on issue from the gas generating ayppura-
tus, a catalytic purification designed #o
eliminate, as fully as poseible, the minarat
sulphur and the organio sulphur. The
vepours thus purified are led info APPLTE.
tuses whercin, in the presence of active
catalytio agents sueh ag mefals, mixtures
of metals or alloys or oxides thercof, they
ars reduced in density and in most caseR
senrivhed with hydrogen by the addftion,
in such apparatuses aof pure hydrogen op
of hydrogenating gases separately meanu.
factured for that Purpase, or maost - gener-
ally of water gas and residval sases fur.
nished by the final muterialy Hhemselves,

The Compagnie Tnternationals pour la
Febrioation des Bssences ot Petroles have
previously indicated how, whilss operat-
ing wb normal pressire, they have sue-
ceeded in cawying out in 8 eonlinuous
mammer, & very mearly complete purifica-
ton, by removing o the greatest extent
possible the organic sulphnr as well as the
mineral sulphur,

In the " specification of Patens No.
205,272, # has in particuler bhesn indi-
cated how, hy harnessing to the end of a
phuality of “batterias of purifiers alter.
nately in period of activity and in period
of regeneration, a protective purifier of

less capacity and of a much longer
period of ackivity, it is able sgl further
to extend the possible limits of purifica~
tion.

[Price 1s.]

—

Work recently carried out by Eugene
Houdry and the applicants, has demon-
strated that, in aperating a% suitable fiem-
perature, gaseous substances nob havi &
been subjeeted to an ideally perfect de-
sulphurisation, van be admitted to o cer.
tain extent with impunity, inte the hydro-
genation apparatuses in the presence of
catalytic agents, if care is taken %o pro-
ceed ju a continuous manney, with o re-
generation of such catalytic agents,

I, for exumple, purc mokel iy em.
Ployed as the catalyfic agent, such metal

i give rise 0 the formation of a sui-
phide with ail the stlphar not reteined by
the preification. Tt is apparent that in
principle i would suffice constantly to re-
duce thiz snlphide to the extent and
mueasure of ite formation, in urder to on.

surc, at every instant, in a eontjnuons

maxner, a regeneration of pure metal.

This regolt has heen partially obtained
by introducing constantly reduciog gases,
in the form of Lydrogen, waser gasg o
residual gas from a praseding operation,
into the varinug glements of the a poratus
wherein is effected the ontulysis in stages
of gases and vapours previously purified.

The applicants and M. Houdry have
precisely  established that the sdditional
gases play the double role of enriching
goses and of gages serving to maintain
permanent the catalytie sgent in  the
active state, There fs produced, in effect,
constantly, for example with a cabulyst of
niekel & reversible reaotion,

NiS + Hy o= Ni + Ho8

Consequently the vapours reduced in den.

sity by being suburated with hydrogen,
will necessarnly carry over & lille aul.
phuretted Liydrogen “at the outles from
the eatalytic apparatug,

The present invention provides a prac-
tieal utilisation of the solentific observe.
tion made by Mr. Hondry and ourselves,

The present invention” therefore com.
sists in 2 process for the hydrogeration,
ab normsl pressure and in the presence of
catalysts, of vaporoms substanees dermved
from the distillation or gasifieation of ear-
honaceous gubstanges, in which the apers.-
ton of reduetion jn, density and hydro.
genation in the' presence of catalysts,
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- -which comprises a constant addition of _
fresh hydrogenating gas, .ix inferposed be- -
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tween two purificelions, & tﬁ:ra]imina.ry
purifinatiot before eniry nto the catalytic
appurstuses and which reteins us far as

possible il the mineral snlphur and the -

major portion. of the organie sulphur, snd

s .gecond purification after leaving the

catalytic apparatuses whereby the en-
riched goses are freed from sulphur com-
tained in the sulpburetted hydrogen whish
through ihe- constant regenerstion of the
catalyst is vonstantly formed in. the said
catalytic apparatuses.

In" the .sevond purifier, containing for
example copper, the HyS desomposes and
the hydrogen set at Iii)erty will ha able
to be taken bael in part to the eatalytie
apparabus,

To sum up, the new process comprises
5 hydrogenation in the presence of cate-
lyst, interposed betwecn two purifications.
The . preliminary purificution is echarged
with Tetwining the mineral sulphur, and,
to all the extent possible, the orgenie sul-
hur, In the course of the hydrogenation
in the presence uf oatalysts the remaiming.
sulphur derived principelly from the very
stoble - thiophenes, ‘forms ~with -the fresh.
enriclunent gases, HS which, in the pre-

. genee of the metal catalyst, decomposes,.

produccs & eulphide, which is in turn im-
mediately decomposed by the mewly sup-
Tied fresh reduchqi gases, The remain-
ing H,8 escapes with the synthetic hydro-
carbons, and the sulphur which i con-
tuins finds itself retained in the outlet
purifier, iho hydrogen set at liberfy being

able to be taken back in parb to the eata-.

Iytio apparatuses.

Diagrams showing two examples of
plants . for ecarrying ~oub. the above
deseribed process are shown by the figures
of the ageompanying drawing. . .

In the cxample shown in Fig. 1, the
paseous’ gubstanses produced in an appa-
ratns A pass, in a eoniinuons munncr, mto.
batteries of puvifiers B, ecapable of being

- regenerated by a reversed flow of gas. Al

a0

the ouflet from euch battery of purifiers,
whercin ore retained, fo the full exient
possible, the mineral sulphur and the
organie sulphur, the gases and vapours
pass through n oheclk purifier € which
Tetains the traces of sulphur not retained.
iz B. The whole B and O have prefer.
mbly “the form described and shown in
detai! in the specification of the above
mentioned previous palent - lllaplication.
On leaving the check purifiers, the gosecus

" substances pess info eatalytie apperntuses,

Di D2, DA disposed to receive, by pipes

T, 4% @ an addition of fresh hydrogenat-

ing gas, which may be oconstituted, wholly

; _or in part, by residnal gas from a pre-

with the

ceding operation. -

‘Aegording to the invention, the smi-
phurcited hydrogen, reformed in the cata-
Iybic sppevoluses, passes into an ouilet
purifier, which, in the first example, ia
disposed immediately ot the emd of the
catalytie apparatuses. This outlet puri-
fier may ecomprise batteries of purifiers
E fulloived, like the hatteries of pweifiers
B, by check purifiers 1. At the outlet
from these check purifiers, the gugeous
substances, formed then in the major perl
of eondensible enrivhed hydrosarhons and
of a eertain quantity of non.-eondensible
light hydrocarbons, are led, in the known
wanner, into an apparabus G, from whenee
the non-condensible vapours pass inte 2
retaining spperatus H, cherged with an
absorbent such &3 netive charenal or wush-
ing oil. The remisining gases, after pas-

sage through an apparatus I wherein they.
are dispossessed of the carbonie acid with

which they nve charged, pass intv o gaso-

- meter J. A pezl of thess gases can be led.

off hy a pipe K and be taken back to the

_inlet element D' of tho eataiytic appure-

tus, affer padsage through a heater L

which raises them to the temperature snit-
.able for #he reaction in the said element.

In the modification shown in Fig. 2,
the outlet purifice apparatus E, ingtead of
being -placed immenfi&tely to follow the
catalytic apparatus DL—D?—D°%--D?, is
disposed at the end of the group G—H—1.
The sulphwretted hydrogen refarmed in
the oatolytic apparatus is here oaptured
only ef Lthe ::mtgat from this groap. As
in the jweceding example, the remaining
hydrogen, at the outlet from the purifier
E, is led to the major extent into a guso-
meter J, the remainder being taken back
juto the cirevit affer passage throngh a
heater L. :

It is vbvious that the purifying appa-
ratuses ab the inlet B—O like the purify-

ing apparatuses at the cutlet E or E--F.

may be of any koown type, that is to say
they need not necessarily be in accordunce
. artienlar purifices forming the
subject of the previous petents of the
appligants. }

_The outlet purifieation E muy he even-
tually effected in the ecold, the residual

: %ases__being, in this ocase, macessarily Te-

ented hefore their admission into the
catalytic apparatus, as shown in Figs. 1
and 2,

The following is
ample —

{demite iy freated in 2 refort al & maxi-
mum tempersture of 500° C and the mix-
fare of gases sud vapours leavig the re
tort are led through an inlet purifier
charged with a suitable lmown purifying
mass (o metal or metallic oxide én an

given 8§ an  ex-
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inert porous varrier) end taintained at
& temperature of about 400° O,

leaving the inlct pirifier,  fhe
yaporous mass, to whick hag heen sdded
hydrogen or a gag containing hydrogen
(for example waler gas or residua]
free from ‘sulphur and derjved from pre.
viously treatad V4pOUT}, passes through s
reaction apparatus charged with metal-
He catalyst, such as nickel for example,
capable of furming with the sulphur car-
vied by the vapours, an easily refinoed sgl.
hide.
® The vaponr mizture enters such reac.
tion apparatus, which is maintained a4 a
temperature  varying between 300 and
860° O, whilst stil] confaining to a slight
degree very stable organic sulphur com.
pounds, such as thiophencs which become
desowposed by the metaliie oatalyzin
dgent. By the union of the labter wit
the sulphur, o sulphide ig formed, mnicke]
sWphide in the ease of a nicleel catalysth,
which devomposes i #he prasence of
hydrogen or of a gas which readily vields
hydrogen. TS is thereby formed, the
metallic agent hocomes regenerated as and
to the extent that it hpg Just fized +he
orgumic suiphur. This action ocours pro-
gressively as the vaporons mixture ﬂgws
through ~ the apparatus, Finally, gases
and vapours which have tuken up hydro-
gen leave the catalytio reaction appara.-
tus., At the same timo g small guantity
of H8 derived as above explained algo
issues therefroms. The whole then tra-
Verses an  outleb  purifier preferably
charged with o purifying mass coraprisin
2 metallios agent sueh ae Gopper whieﬁ
forms a relatively atable compound with
the sulphar, AT the Previouwsly remain-
ing solphur is retsined in this outlet
purifier which is maintajned af a tem-
peratwre of about 250° (1,

Having now partienlarly deseribed and
ascertained the mature of our said inven-
Hon end in what manner the same is to
be performed, we deelure tha what we
claim s - —

1. Process for the hydrogenation, a

——— e

normal pressure and in the Presence of
catulysts, of vaporous substances derived
from the distillation or gasification of car-
bonaceous snbstunces, in which the Opera.
tion of reduction in density and hydpo-
geuation in the presence of oa yrate,
which oomprises & constant addition of
fresh hydrogenating gas, is interposed be.
tween two purifications, « prelivinary
purification befors entry iuto the catalytio
apperatnses and which retains as far 0
possible all the mineral sulphur and the
mujor portion of the organie sulphur, and
o second purification after leaving the
na,talgtia appazatuses whereby the an.
riched gases axe freed from sulphur com-
tained in  the eulphuretted hydrogen
which through the constant regenevation,
of the oalalyst is constantty igormed in
the said catalytic apparatuses.

2. A mode of oarrying out the Process
a3 set forth in. olaim 1; i which parh
of the Lydrogen set at liberty o the owut-
let purifier is brought back into the eyale,
preferably st the inlet to the ca yiie

ogenation apparatuses.

3. A mode of oarrying out the process
a8 get forth in elaim T or 2, In which the
autlet purifier follows mmediately the
eatalytic hydrogenation apparatiuses.

£ A mode of eartying out {he process
&8 set forth in claim 1 or 2, in which the
outlet purifier is placed afier an appera-
e for condepsation of +the enriched
hydrovarbons followed by an apparatus
for the retention - of non-condensible light
hydrocarhon vapours, the fraction of The
hydrogenating gases taken AwWay On escape
from the outflet purifier being taken bagl
to the catalyscrs,, affer Passage through a
heater which brings them to the tempera-
ture of reaclion in the said apparatus,
whilst the purification i effeoted in fhe
cold.

Dated this 5th day of December, 1928,
PHILLIPS & TEIGH,
14715, Sonthampton Buildings, Chancery
Lane, London, W,C. 2,
Agents for the Applicants,

Ahingdon ;

Printed for Fis Majesty’s Btationery Oifice, by Burgess & Yo,
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(This Drawing is & reproduction.of the Original on a reduced scale]
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