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COMPLIETE SPECIFICATION.

| Process of Obiaining Aromatic Hydrecarbons.

I, Armxaxnre BypxEY Ramace, of 7644,
Woodward  Avenue, Detroit,

Hvely to the hydeogen and earbon mon.

Mickignn, oxide is such that the iron is meintained 55
United Stules ol America, a citizen of the in an active condition and to this end »
United States of Ameriea, do hereby proportion ol - unsatwrated hydroearbon
5 declare the natura of this fmvention and gas in exeesy of that vequived for the
In, what manner the same is to be per- lennetion of .argmatie hydrovarbons  is
formed, to be parlicularly described and maintained in $he guscous mixture. 60
uscortained in and by the following state- Ireferably, i uceordance with the
menk: —- invention, the unsaturated hydrovarbons
10 This invention relstes to the production  wnployed are hydroearbons of the olefine
ol aromatic hydrocarbons. series which may be dedived from any
Numerous proposals have been made in  suitable source, fur instunce, by dehydro- 65
connection with the treatment of mixtures genating light weather produets ~ and
of water gas or the component gases casing head gasoline vapours over ferric
15 thereoi in associntion with open ehain  oxide or eupric oxide,
olefinie, acetylenie and other unsaturated The mixtore of lhydrogen and earbon
hydroeavbons by contaeting the mixture monoxide may be obkeined, for instance. T8
at atmospherie or super atmospherie pres-  from a standard water gos producer, or
sure and at raised lemperstures, for the mixture may be propared  from
20 inslanee, n tempersture of 500° €. with  hydrogen and earbon monoxide abtainerd
o eatalyst, for example, iren which may from any otlier source.
be in pulverulent or other suitable form The reactions taking place in the pro. 73
the ubjeet being to obtuin heavier, aro- cess ave eomplicated and pot fully known
matic or other hydrocarhoms from lighter but the issuing gdses contain Targe quan-
2% hydracarbons, ttles of the hydresarhony of the arematic
Tn a process for the menufacture of series including benzel, toluol. xylol, ete.,
liguid fuels having the general properties srhich can be condensed and washed out 80
of petrols and benzols, gases rich in  of the gasés by any of the standard
hydroearbons, partieularly of the acety- methods. The :gas from the wash oil
40 lene sevies, are added lo waler was izsulng  scrubbers after ¢the cxtrnctivnm of the aro-
from a producer. and the complex @as matic hydrocarbons is of very high heal
lixture thus cbtained is passed over a  value runniiy ‘Feperally aver 1000 B.D.U. 85
hydrogenating catalyst, then over o deby- and can be utiliced for mixing with gases
drogenating eatalyst, and -finally over n ol low heat value to casburet them.
95 third catalyst consisting, for instanee. in  The reactions may be as follows:—
pomice stone charged with iron in order The metallic iron presnmably rets as a
fo ffeet polvmerisubion of the nacetvlene catalyst in transfering the oxygen of the 90
hedrocarbons, sarbon monoxide fo  the unsaturnted
The process scocording te the present hydrocarbens which, es stated above, must
40y invention compriscs contacking a mixture Dbe in sueh quantity as to keep the iron in
conlnining unsaturated hvdrocarbens and  the aetive condition.
a gas ennsisking essentially of  Thedrogen The reduced metallie iron in the tubes 95
and earbon monexide, for Instapve, water  ordinazily rvequives no allention. but may,
gas with metallie iron ot a temperature if for any reason it becomes oxidised or
A5 of Irewn 0000 F, to sbout 1506° F. at  econtaminated with fmpuritics, be renewsod
substintinlle atmospheric pressure. hv  suituble treatrent  wih reducing
Thus. the wmixture may be passed  gases or replaced by fresh wmaterial, 100
thremeh o series of tubcs  containing Thn msaturated hydrocarbon gases and
metallic jron in the form, for example. vaponrs subjecled to this trestment should
A of tumings or i 4 finely divided reduced he nearly or. quite free from paraffin
stale. hydrocarboas. ns. if these are rresent in
Furthermore. the proportion of any considernble-amount, oracking results 105

unsaturvated hvdraenrbons cmploved rela-
[ Prire 1/-]

and  the - agzdmpanying  deposition of
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carbon tends to plug up the exib [ubes or
othierwise o interfere with the operation.

In order to ensure the substantial
absence of any paraffin hydrocarbons, b
may aven be desirable to subject the gases
tp o preliminary freatment by passing
them at a suitable temperature over ferric
oxide or cuopric oxide by whielh such
paraffin  hydroearbons will be eomverted
into uusaburated hydrocarbon guses.

The aecompanying c'[mglammatm drat-
ing illustrates a plant for earrying out
the proecss when cmploying hydroeavbons
of the olefine geries.

(Gases 1 of the olefine series mixed witix
water gas 2 or its components are passed
througg a ** converfer ' 3 which eom-
priges # series of bubes vontuining metallic

iron, heated by bnrner 4 to the tempera- .

tures above deseribed. Products of com-
hustion leave the converter frmace by
way-pl the flue 16. The vepours [rom
the converter are passed through a con-
densey 5 and separator 6 for the removal
of any pondensable aromatics. The cocled
gus from fthe separator 0 is delivered by
pump 7 to the tower 8 whers it is serubbed
by contact with a suitable wash-oil infro-
duced ut the top of the tower by the
pump, 9. The absorbent wash-oil is then
delivered by pump 10, preferably through
a heat exehanger 11, to a still 12 in which
the urometics and ofher volatile ingre-
dients are driven off and condensed by
eomdenger 13, The residual oil from the
gHIl 12 passes throngh tha heat-axchanger
11 (o the top of the serubbing tower 8,
from which the serubbed gas 14 gues bo
a holder or place of use.

The ennrensaba from &the wash-oil is
preferably mizmed iIn receptacle 15 with
the coudensate from the separator 6. The

mixed comdensate may be used for blend--
ing with gascline o praduce a high-com--

pmgsmn motar fuel or it ean be refined
in the well-known tnunser for the produe-
tian of pure benzol, toluol, xylol efc.

I prefer to usa 3 inch tnbes 1) feet long
set in manifolds, the manifolds sed prefer-
ably i groups of tlree. The gnses enter
the lower manifold then puss through the
middle manifelds and finally through the
upper manifold so that they pass through
80 feet of tube filled with metallie iron.
The manifolds are seb in the usual way
in a combustion chamber, the heating
gases preferably passing downward over
the upper manifold first and Issring belaw
this way the
upper manifold naturally is lotler than
the [ower. A suitable mixtnra of gases
per tithe haur is 600 eun. i of water zas
and 400 en, £#. of olefinin  Thwdroearbon
gases of the average commnosition repre-
senied by the fovmula CH,. With {his

winount per hour per tube the botul lengeh
of the tubes preferably is, as staved above,
about 30 feat and the temperatare in the
lowesh or enlry wunifold is in the neigh-
bourhaod of 1000° F., for instonee 11007
T. and in the upper or issuing maunifold
about 1200° ¥. If the {emperatures are
inereased to 1400° F. and 1300 Y. respec-
tively, tha amount of gas passed through
each tube must be inereased to about 1500 75
eu, L6, per hour. If {he olefinic guses are
of lower melscular weight, the proportion
thereof to water gas In the mixfure must
be neressed aceordingly bearing in mind
that the regulating festure is that the 20
iron must be maintained always in the
arﬁv‘e momdition.

.The gas jssuing from the mmmolds is
characterised by the substantial absenes

=1
L

-of. €0, nsually less than 1 per eent. which 35

faet seems to show that fron which may
have heen oxidized is not reduced by CO,
hot -the oxygen is trunsferred toc  the
bydrocarbon present in the gas mixtura,

In order to keep the fvon In the metadlie 90
and active stafe an exeess of guscous ole-
fing: hydepcurbons eguivalent preferably
to ab least & per cent. af the resultant
hydrocarhons issning from  the serubbing
tower must be maintained in the mixtoe, 95

Having now particularly deseribed and
asearfained the nature of my sald inven-
fion and in what manner the same i3
to be performed, I declare thai wlal I
claim J9;— 100

1. A process for the produetion of aro-
matie hrdrocarhons which ecomprizes eon-
taeting a micture eoutaining anseburated
hydrocerbons and & gus consisting essen-
fially of lyydrogen and carben mencxide, 103
for-instanes, water gas with metallic ron
at-in:temperature of from 1000° F. o
about: 1500° F. at substantially atmo.
spheris ipressure.

“Hr-Aoproeess as elaimed In Claim 1 in 110
whieh the mixture Is passed through a
serfes of tubes confuining metallic iron in
the forzu, for example, of tuimings or in
a finely-divided radusced state.

8. A pracess as claimed In either of the 115
meceding claims In whieh the proportion
of un_safmated hydveenrbons  emnployed
relulively to the hwdrogen and carhon
monoxide is sueh that the iron is main-
tained iz an active conthtmn 120

4. 4 process as clajimed in any of e
preeeding claims in which the unsaturated
hwdrocarbons employed are hwdroearbons
of the olefine serfes. :

5. 'The process for the produclion of 123
argmatic  hydrocarbons  substantially  as
I'1&1'f:inbe£u1'e deseribad.

afefl this #rd dav of Septernber, 7929.
; MARKS & CLERE.
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