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The present invention refers to a process of catalytic

f1ydrogenation of hydrocarbons or hydrocarbon fractjons
in the presence of hydrogen, in using sulfwm’ resistint
catalysts. Such hydrovarbons or hydrocarbors fraciions
wre e.g. obtained from coking, low temperature distilfa-

tiom, or the gasification of eosl, Hgnite, oil shala or olher’

solid fuels, or efse In the refining of Hquid fels such ny
tninera] oil, taz, tar off, or lhe like. The herein described
process s e.g. svited for lreating such hydracarbons as
benzol, gasoline, grs ofl, middle ofls, or fractions of the
. same and other hydrocarbons, preferably such which are
boiling within a range of Hip to-360 or alse 400° C. By
means of celalyiic hydrogenation, organic sulfur, nitre-
sen, and’ oxygen compoands, resin formers snd simdlar

- th:orugh the hydrocarbons

...
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to be refined, whilc the sama
arc. completely or partly vaporized, it being st the same
time possible to add some- gas which was recycled through
catalytic refiaing, - 'The mixtore of hydrocarbons fo be
refiiied and lrydrogen conta fuing gag will then flow throyeh
the heal exchungers and heaters into the reactor amd
frond there inte the devices provided for sepatatiay the
refined hydrocarbons .from the .gms, which latier MEY
then be used for refining—apprapriately in-branching off
a partiad flow from the process. . :

" By -preparing the hydrogsen cenlaining gas in accord-
ance with the present invention, it is possible to effec:
tively prevent a disturbance ‘of hydrogenating ‘Tefining
by the formution of deposits in the vaporizers and leal
exchangers ov on the catalyst itself und in the connecting
lines. ‘The gas treated agcording io the-present invention
may be introduced fute the hydrogenating treatment of

- the hydrocarbons -at various points, For sxample, it is

possible not only ta pass the gas scpavately or mixed with

- 1ecycled gag through the vaporizer for the hydrocarbons,

‘It alse to add it only before the reactor is-entered.
- Working temperatures are nomnally sbout between 30°
C..and the reaction temperatre of (he subsequent cata-
Iytie refining, ey (he process is aperated at femperatnres
between 160 and 240° C. Apnropriniely, the tempera-
ture of the catalyzer is chosen in such u way that 2 con-

" version of carbon exide into methane will nut take place
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impurilics are eliminated from, the hydrocarbons. Tt iz .

the object ‘of the invention to tse for such catalytic hy-

«drogenation hydrogew-containing gases such as town gas, -

coke oven gas, low temperature distillation gas, water
283, gases obtained from refining or reforming. mineral

oils and ofher liquid fuels, synthesis final or recycled

gay, or similar gases conlaining as cssential compounds,
‘besides hydrogen, carbon oxide, methane, or other. Jow-
boiling, particvlarly gaseous hydrocarbons, and, in some
easey, carbon dioxids, vitcogen, water vapor, or two.or
weveral Of these substances, und to effect the catalytic

Irydrogenation in such 2 way as to. climinate or af 1east -

vastly reduce the ‘hitherto. unavoidable formation of
deposits and incrustations in the used: vapnrizers, heat

-exchungers, heaters, lines, und other equipments; as well
s on the catalysts, ' T
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Moreover, the present invention aims at operating the

‘prevess in such a way as (o impart to the used catalysly
‘a long seryvice fife of many months, A further object of
the invention s to impurt to the gases wsed for cutalyiic
hydregenation, by means of a treatment effected prior to
refining, such propertics which ‘will make those gases
:specially suitdhle for refining,. A farther object of the

-present invention is-tu produce in the Process proper, by

-conversion of carbon’ exide contained in the ‘hydrogen-
‘coniuining gas, patt of the hydrogen required {or cuta-

.85

-and 1 hour.

“when carbon oxide cunizining gases: are treatcd, The
lreatment of the-fresh gas uccording to the present imves-.
tien is -effected with the modification that the ircated
gas, w7hen passed through e sulferic acid formaldehyde
solutivn. {30 parts by volume 66° enlfuric acid om. 1
purt. by . volume 405 formuldehivde) for a period of
several minntes will produce only a weak brown coloring.
The working temperature, freating period, and guaniity
of catalyzer may easily be fixcd by. tests,

-..dn ihis conrection, it will not be necessary to work
nmder pressure.  The process will pass.off satisfactorily
also ®t normal pressure or; . if -necessary, at reduced
‘Pressure, Thus, # is possible in aceordamce  with the
Ppresent invention fo ireat the gaz also prior to CORIprEs-
sion, and o compress it subsequently to the pressure
nsed for catalytic refining, which is usnally above atmos-
phegic pressure, e.g. at 20--100 qf. : o

. The process acéording io. (he present invention offers
the further advantage that (he catalyzer can be operated

with rather varying decrees of cificiency.. The load may

be reduced down to 10N m@ gas per 1 m3 catalyzer .
On the ofhier hand, it may alse be main-
tained -substantially higher, e.g. at-op to 1000 N m3
a5 and abave per m.* catalyzer an hour, -

- The catalyrer is e.g applied in- extended cylindrial

.chambers into. whick the necessary heai ‘may e.g he

introduced . from . cutside.  [{ is .for example profitzhle

-0 operate the procesy in such.a way. as to:heat the

" catalyzer, and fo fntroduce the ‘gas inter the same at a.

. Iytic refining, nsing for the conversion appropriately the <~

-same catalyst used for catalytic refining, and CATTYIRE. out -

#he conversion and catalytic refining. simullgncously, -
Tn accordunce with the présent inventiom, town, gas;
woke oven gas, low temperature distillatfon gas, water
;gas, gases cbtaiped from réfining or reformimg mineral
-otls or other liquid foels, Anu} or recycled gases Tfrom

:syntheses using hydrogen, e.g. from- the Fiscber-Tropsch |

tsynthesis, or another hydivgen-containing gas, is passed

-over or throngh o catalyst at a suitable temperature be-
~twoen 30 and 420° C., appropriately 200-400°* C., before -

- being brought inte contaet wilh the hydrocarbons to be
.refined. Only alter such pre-treatment, the respéctive gas

temperature lower than reaction: teraperature, so that

".the gas is brought te reaclion. temperature whon pass-
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iis introduced, into the refining proceus proper. For ex- 70

-ng.the catalyzer. Tn. this case, the necessary heat sop-

Ply to the catalyzer may. be cifected by -heal. crchange |
between the entry gas and the exit gas, if necessury, with
addirional heat itpnt, it being possihle to use for ihe
heating : lhut heat which is produced- by the snbsequent

" catalytic réfluing. . Ofher metheds of heating may ‘also,
-be adopted, e.g.. o pre-heating and . thas 4 heating of the -

g8y may- be effected by feeding oxygen: info ‘the fresh

- gas.at the. catalyzer. - To achieve this, the process  may
. alsé'be operated with

a catalyzer in the form of a finid-
ized bed or suspension..- Ti.is also possible {0 add. the
fresh gas lo the hydrocarbon vepor$ emanating from, the

_vapatizer or, ay ihe case may be, ip thejr mixtire with -

-ample, .the gas, after .such prestréatment, is. passed

‘reéeyeled: gas,. :md ‘o pass the thus obiained: riixinre -
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irough the catelyzer, which effects the treatment of the
fresh pas in accordance with the present inventinn, pro-
vided that ihe tempernture of the mixture should be kept
suliiciently helow the temperalure of the hydrogenating
refining, e.g. at abt, 180-200° C. Ip this cese, the cata-
yzor- is indirectly heated by means of the pas Ieaving
the reactor oF the hydrogenaling rcfining, whereby the
Kas vaper mixmre flowing inte the reacior iz simulta-
ucousty -heated. There is another imethod of utilizing
lic heat produced by catalvtic refiping for the process
accordivg to the present invention, e.2. in ench a way as
1o pass the fresh gas separately -or mixed with recyclad
gas through a catalycer working by heat exchange with
vapors emnnating from the reactor of the catalytic re-
fining, conducting uch gus from the catalyzer into the
vaporizer for the hydrocarbans,

The process according to the present invenlion is
e.z. operatzd in ‘sach a way as 10 compressing the hy-
drogenons gos reguired for the refining hydrogenation Lo
working pressure and io pass the gas over the conlact
masses, profitably without cooling after compression, ie.
- at elevated tempersture, appropriately after a second
heating. . o ’

As catalyzers for prepuring the fresh gas for hydro-
genating refining in accordunce with the present inven-
ion, it is possible v.g. to use metal oxides and/or sul-
fides of the wmelzls of the 6th and 8th groups of the pe-
rindic system. . Well suitable are in particolar the known
hydrvogenating catalysts which contain as basc materials

tungsten, molybdenum, vanadinm, cobalt, chrozme, nickel, *

of iron, und whichk may furthermore contain zinc, mag-
nesiom, or similer gxide compounds and be deposited
on soch carriér substances as activiled carbon, silica-
_gely or alumina These caislyzers may 2lso confain fwo
or several of the said mctals.
It has proved specially profitable to vse thuse sul-
phur resistant catalvzers which are applied for the crack-
ing..or hydrogenating rctining of hydrocarhons vnder
pressure,  Bul also wilh alkalized iron catalyzers such
a3 have hitherto been used for the catalytie conversion
of organic silfirr compounds in synthesis gases, usefol
Tesults conld be achieved,
~ For example, molybdic zcid on alumina s used. as
catalyzer, mofybdic 2eid concentradons of abt, 10% be-
ing applied, Avother highly active catalyzer for the
‘treatment of the fresh gas according to the present in-
vention can e.g. be oblained in such a manner as to in-
timately mix 70 parts by weight of a commereial alu-
minum oxide hydrate with buyerite structere, which es-

sentially, in the catalyrer serves gz 5 carrer, with 18 #

“patis by weight molybdic acihil, 8 parts by weight cobalt
hydroxide, and 4 parts hy weight graphite. This mix-
ture is pressed Into the form of simall cylinders, The
catalyzers may be introduced into the process in the form
of thelr oxidés. Under the action of the present hydro-
gen sulfide and of the hydrogeu solfidc formed by the
cracking of organic sulfur. compounds respectively, as

4
case the additional advautege of
priced catalyst,

It is possitle to nse for the process zecording to the
present invention statting gases with different hydrogzen
und carbon oxide contents. A hydrogen partial pres-
sureof under 25 at. and a hydrogen and carbon oxide
pariiz] pressure of up to 40 at. have proved specially
profitables, the carbon oxide partial pressure being ap-
propriately between 0.1 and 15 at, .

It is profitable to use as hydrogen containing pas thass
gages which emanate from the chambers of coks ovens

using a specially Jow-

of conventional structure lowards the end of the car-

20

bonizing period.  Such gaues may £till be improved by
passing methane or metbanc-containing pases, town Eas,
or natural gas, through the glowing coke during the last
part of the carbonizing period.

A saving of hydrogen Tequired for hydrogenution can
be realized by passing water vapor throngh the catalyzer
being used for the catalylic refining of the hydrocadbomps.
Surprisingly, the presecce of water vapor will not inter-

_ fere with, but frequently favor lbe refining. Weither wil]
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well as of hydrogen, the metal oxides will in the course -

of the process pradually chanpe over info g partly sul-
fiidic and partly metallic form. However, the catalysts
can without difficully be sulfurized or teduced in the
known manner before being applied and used in fhe proe-
s iin their sulfidic and/or ‘mefallic form.
Also precipitating catulyzers have proved to be use-
), produced s.p. -in such a way that aluminum salts

and one of ihe salis of the said inelals Or mixinres ‘of

. such mgtal salis are presipitated juintly, e.g. in the pres-
ence of » carriér, or that alimina or another carrier
substance fs impregnated with one or several of such
netd] salts, converting ihe salts into their uxide form,
‘¢.g. by heating, S

Also the catelyzer nsed up in lydrogenating refining
may sdvantagedusly be used for the process according
‘to: the present invention. 'which process offers ip this

a0
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urly damages to the contact eceur, the sulphur resistant
contact belng normally used for refining. The present
invention - ollers the great advantage {hut depositions of
carbon om (he contact are éiiminated, even i the refinine
takes place at rclatively high temperatures.of e.g. over
400 lo up te 560° -C. Moreover, 4l is possible ta avoid
a reduction of the octane numpber in hydrogenating re-
fiming. [n some cases; even an improvement of the octaas

- mumber is obtained. The quaniitics of water vapor se-

quired in accordanes with the present invention amouat
to about S-50% by voluros, calculated on the gas freshiy
entering the provess. About 13-35% by volome are
prafitably used. When working with. recycled gas, some-
what-larger quunlities of water vapor, caleulaled: on the
fresh gas, ure recommendabie, ’

The water vaper may be introduced into (b process at
various poluts. It may be added ta the gas flowing into
the reactor in which the catalytic refining of the hydro-
carbons takes place. it is also possibie ta Introdues the
water vapor info the rcactor separately from the gas.
It wifl he approprinle in many cases to admix (he water
vapor alveady to (e hydrogenous gas freshly entering
the-process, so ilial the water vapor will pass loggther
with the pas the pre-treatroent of the zas. Also o this
case, the presence of waler vapor will be advantageous;
in particutar, the waier vapor will. protect the entalyzer
of the pre-treatment againgl & promature depletion, which

‘may oeclr in the cowrse of lime ¢.g. by depasits of car-

ben black or incrustations on the. catalyzer. Moreover,
lhe addition of water vapor ju the Pre-contacting will

ke the gas better smited for the subseguent catalytic

refining. In’ addition, the conversion of purt of the water
vapor will eflect a certain increase of the hiydrogen con-
tont of e gas. After the pre-contacting of the gas fresh-
Iy enteriag 1he process, a cooling of the gas which might

yesult in a sepuralion of water vapor will, of course, be

avoided, Ta the case of a two or multiple stage pre-
contacting of the pas freshiy entering the process, the
water vapor may be sdded either before the ficst stzge

.ot onily hefore one of the subsequent stages,
" For exdmple, it is possible to use for the process aa

appafatus’ as diagremnnulivally set vp and exempliled
in the drawing,

The hydrocarbion fraction to be refined, e.g. benzols,
tlows from the collector lank I through the line 2 10
‘the pump '3, from which it is pumped through ihe line 4,
the pre-henter 5, and the line 6 1o the befwole vaporizar
7, which laiter is muintained at the desired vaporizing
lemperature by meaus of the-hedter system 8. The vapors
‘Ieave the. vaporizer 7 thiongh the. pipe 9:and are heated
+4e e reaction temperature in the heat exchangers 16
and 11.. At this temperature, the vapors How through .
the pipe 18 iuto-the reactor 14 -.used for the hydrogenat-
ing refining, in which ithe catalyst 15 is arranged op a
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gas-permeable bottom 16, " The Vapors leave: (he reactor™

through the pipé 17, hafgérs §]
. and 10 2ud leave the latter through the pipe 18, entering
the. condénser .19, in which
densed and -from which it
28 into the scparator 21 -
charped from-the line 22. .. B R
- A small portion of the benwle or ‘the ¥ke is passed

he. refined product is dis-

from the vaporizer 7 through the line 23 and the codler:

24 to the ling 25, throngh which it may be conducied
&£ to a far digtillation or olher distiliation plants,. in

which the higher-boiling substances . of: the said_.pcrtioni
may be retorned, if desired, 1o the refining, e.g. b_enzolle.

refiming, . 0 . _ - - LT
“The hydrogen contsining sas required. for .the. cata-

Iytic refining may be admixed: to the benzole or the like.

flowing through the line 4 by passuge from the Tine 2,

e.g. throngh linc 27, This gas in mixtare: with the ben-
zole_into the vaporizer thvavgh: the. heat exchanger. 3.

Tt may also be led—mixed with .the recycled gas, if .de-.
sived-—through the line 28 immedialcly into the vaporizer.
7. The gas which is recycled flows. from the sepsrator-
21 through the pre-heater 29 and. the line 30 into the

pass through. the hieat cxchaigers 11

the:refined produot -is ‘con-:
Dasses by meani of the' pipe’

9;@01_‘,42,3;;_
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» and to ensure that ocenrriig corrgsions, if any,

vaporizer. A portion of therecyeled gas s branched off

from the process at 31 in order to maintain the composi-

- tof of the zeeycled. gas constant.

Ei-d
[

If the hyirogen containing zas WUuld.bé introdnced

into the catulylic refining. immediately through the line: .
26, coke-like deposits would form on the heat exchangers:

18 and 17 at the temperature of abont 180-240° C.  As

40

a.resuit thereof, the difference pressuve.in the plant cansed .

by the flow resistance, which is 0.5 at. when starting
the un, will rise to 2.5 ut. and higher within a Iew days,

Afler about a wesk of cach run, the heat exchangers:
An

vonsisting of nests’ of boiler tuybes Tying. within -the. said
range of tamperatore will be clogged with coks-like de-

‘tems are suppressed.

-sture hearing jacket.

. Js closed at the

: 6 _

* The gas treated in accordance with the ‘present inven-
tion iz then adwnixed, appropriately without cooling, to-
the recycled gas prior to-its entrance inte the vaporizer,
or introduced already intn'the hydrocarbens to be vapor-
ized infronl of the pre-Heater 5, ' T

.+ After Temoving the iﬁjl’in'oi_is'(_:umpohm_ﬁs of the fresh

gas in actordunce with fHe present inventioh, both the
separation of ¢lémental silfur nd the formation of resin
and coke doposits in -the vuporizer and Jheater  sys-
Bven when, the refinfug is efivcted in e liquid phase,
or wher a wixture of Ninid and vaporons hydioearbons
it réfined, ull the injutious deposits and " incrustations
are eliminated By the process of the iavention, -
The reactor to be used may advuntageously consist of
@ constritcticn being essentially composed of a pressure
bearing outer jucket and an inner jacket in which the
catalyst is arranged in snch' & way 43 to rest op o pLr-
forated bottom. The interior jacket is desigped for pro-
tecting the pressure hearing jacket in order fo withhold
overlieating {emperatures from the pressure bearing jacket’
will only.
‘The space hetween the prese
and the inlérior space is commected
with the gas chumbar of the reaclor;, so that the inforior
Jacket ds essentially not subjected io pressure and may
be designed wdth a very thin wall thickness. The reactor-
iop by a Hd. On this lid, a gis heatcr
@ arraaged which is filled with Dielnllic bodiss snch as
Raschig rings, iron balls or the Jike. Around the said
heater, am inductive healing is arranged, which is switched
an, if mecessary, and will then effeat a heuting, - The gas
vapor-mixture enterfng. into reaction is introdeced throngh

arise in the interior jacket,

© 4 comneclion piece into ihe contact aven und 45 heated

to reaction temperature at the filing bodies by the sction

© of the induction and eddy currents. - will then flow.

posits, so that the plant will bave to be shut down: Also -

in 1he vaporizer such 'us comstructed and operated ¢.g.
in accordance with the. Girman Patents’ 930,224 and

930,225, depasits will be [ound which reduce the pussage

of the charge 0 ba vaporized and interfere with the vapor-

Tzation.

10

In accordance with the prcscnt__im'chtinn, the 'f;re'sh_ gas.

is.compressed and first of all passed through a pre-heaior
32, from which it flaws throngh the line 33 into the fres-
sure-resistant container 34, which is featable it.a known
manner. -For 100-m.# fresh ges per hour, about 109 1.
catalysi arc cmployed in 34 at o pressure. of e.fr: 35 at,
The fresh gas-is heated: by mesus of indirect heating ta

that, temperature which is the: optimum for this catalysl. 4
The. cutalyst consisting of o mixture of malyldic aeid,
coball hydroxide, almmina, .and graphile is opemied, ac-

cording to the composition of the fresh gas, within & lemn-
‘peralurc range of ahont 100-400° C,, appropriately 180-
350° €., e.g at ahowt 2002 C.. - -

The . gas Ieaving the catalyst has ez _the_-followiﬁg

cop position:

CO,4-1H,8 vol. pergent.. 2.0
CnHm : i m cmmiendOonl 0.5
02 L - ot : o .ﬂ” Q-
Q0 L el oo 124
H i S et ~doo___ 558
CHy e Ldooooo 247
N e da 4.8

80

The gas coatains abt. 0.1 p. hydrogen sulfide per nor-. .
mul pubfe meter, Il 4y freo from all other substances -

which -might react with the resin formers: contained  in
‘the hydrocarbons 1o be refined. © Whils th untreated coke

70

" coven gas cruses u black ‘coloration in'a formaldehyds/ .

sulfiric acld solution in 4 few.seconds, ihe gas ireated,

in sccordance witl the prescnt invention. will only. color
sucl.a - solution Aight. brwn' after. being passed. ihere-

throtigh for' soveral minniés, .

. larger, quantities, are converted

duction of the hydrogen consumption,

_Easoline sre obtained as

throngh tho contact layer, in which -

be decomposition
of the sulfur, nitrosen and OXVEen. ¢

counponnds takes

-place;  The teraperature of lhe gas is thereby increased

by abt. 10-50" C., and the a8 leaves-the cutalyst cham-

- ber in ‘a- purified condition., The veactor -is snrrounded

with a heat insulaiing coat. When operating tlie process
according {o’the Present invention with addifion of water -
vapar, fhe laticr may alveady be added ta the hydrogenous
gas freshly entering the process,” and will {hen be en- -
trained by ttie said gas throungh ‘the caialytic pre-contact-
g for hydrocerbon refining, Iz the Ppre-contucting and
Telining stages, the ‘water vapor cffects a subsiantial re-
Morcover, it
results io an advantageous’ equalization . of demperature
in the catalyzer, which specially aceurs duiing the hydro-

_genating catalytic. refining ol the hydrncm:b-:ms.-

EAE E:r_qrﬁpfe

. When-gdsifying a slighsly waking long flame gas coal
by means of oxygen and WRICT Vapor al a pressure of
20 at. for producing long distance £A8, lur, tar oil, and
byproducts.. The substances
ure obiained in & known manner fram the. gag produced -

by the gasification and subjected to: pressure, which is -

In the case-of gusoline achisved-¢.g. by treating the ghs
with wwash oil. ‘Uar and tar oil-are jointly subjected to
a distillation, during which a fraction extending from the

alia take off separatoly.

boiling. point fo" & wmperatre of -zt 2100 . is inter

‘This Iight ofl ‘fraction’ contain-
ing abt. 25% hy volume of phenols may be deplienolizeqd .
In a known manner; ep. by cxiraction with hot deplienols |
ized water -or- with alkali sulution,

phenalization iy not-absolutely neecssary, as he phenols;
even if they ‘ave vontained dn the starting maicrial dn
=N “inle hydrocarbons dus
ing the hydrogemating. refining, - The gasoline and  tha

- equally. dephenolized teht oil: fracton are combined -und

¥4

subjected o caralytic. refining for. the purpose.sofipras . .-

“However, such. des . -
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ductog & satisfactory motor fuel
&.g. the following composition:
Density at 20° ¢
Suifur percent by weight
Arid ofis percent by volums
Iniiiul boiling point
595 Dby volume :
5% by volumc
Finul ‘boiling point _.
Boilig luss

The réfining of the oivde gusoline is offected at 4 pres-.
sure: which shonld adventageously be somewhat above the
pressure of the long distance gas, So c.g. the pressure
of the refining plant is maintaiged. al 25 wt in the case

The mixture shows

percent .

el a long distance. gas pressure of 20 4l Through the

lme, L,000 nermal cubic meters fresh gy per fiour are
conducied to the compressor, which fresh gas is heated
up to, & temperaturs of 170 1830° C. in the hcat ex-

chunger, which is supplemented. by an additionul heat-

ing-equipment, if necessary. To-this gas, 250 kilos per
Thour ¢f water vapor being available at g piessure of 36
at. are added through the line 8. The hvdrogen com-
taining pas enters the viporizer together with the water
vapor, which vaporizer Is maintained at a femperalure
of 190.220° C. by msans of the heater system. 1,000
kitos orude gasoline per hour are introdnced imto dhe
vaporizer throvgh the line, From the Iine, 15 kilos

vaparizing residues peg hour arc drawn off, which may be’

transferred back iuto the far obtained in gas production,
£.g. prior to the distillation of the former. - 1,000 nor-
mal cubic meters gus, 250 kilos water vapor and 985
kilos gaseline vapor per hour, which are jointly healed
" up to a temperature neardy reuching reaction tempera-.
turc by means of the heat exchupgers as wel as the
hiéuler, arc lzaving the vaporizer through the line.
-~ The: refining . tuss amoynts to 39 kilos per 1,000 kilos
crida gasoline, The refined product shows the follow-
ing composition:

Density at 26° C X - 0735
Suwlfur perasnt by weight; s o D034
Acid oils pertent by volome - 4
Initial hoiling pohn A a2 61
3% hy volume L 74
Final boiling poii LS (T
Doiling loss..._ nercent... 3.2

A3 the refined product still vontzins hydrogen sulide

as well as ammonda, it is washed with caustic solution

. und water and then dried, In most cases, a further treat-
ineni of the refined product may be omitted.  In the case

of difiicult hydrocarbons, parfivularly gasolines, it may

sometimes occur that the refined produst Is not absolutely

stable to light. Hoewever; it 1s possible without difficulty
to aclieve ihe desired absoluts stabilily o light by means
of a sliphi afler-freatment e.e. by washing with diluted
sulforie acid wnd/or treating with bleaching carth, ajn-

- mina, silica, gel, activated carhon, or simitar substamoes
in the liquid phase at normal or elevated {emperatures or
in'the ‘gas phase, if necessary, under pressure. Such
treatment, which may be effected subsequenlly to.refining

. by means of the svlfur resistznt catalysi, may appropriate-
Iy be effected in the presence of the hydrogen econtaining
gas and/ox the water vapor. :

Tostead of the said after-treatroent, a fractioning of
the refined hydrocarbons or hydrcarbon Fractions may
take place. For it was found that when such fructicning
is carried out a distilate slable to light passes over head,
whilst those substances which cause the decoleration, re-
main in ibe distillation residwe. The laller may be kept
comparatively smali, c.g. only at abt, 1-15% of the frac-
tionation feed. It will be appropriate o reovele the dis-
lillation residue 4o the hydrocarbons or hydrocarbon frac-
tions to be refined. In specially difficult cases, sneh frae-
tloning a5 well as the after-treatment wmay be applied-—by
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i toatc within the limits of abi, 2-20.

8
mgang. of difnted sulfuric: acid, bleaching earth, or the-
likc—ome. after the other, in any desired sequence, _
The height- of the catalyst bed may be measvred =t

abuul between 3 and: [5.m.. In most cases, it will beap-.

propriate to divide the catalyst bed: into. two or several.
layers, as the mechanical resistance of the. eatalyst is.
sumetimes insufficient, if the sume is atranged in one-siggle
high fayer. Moreover, it is. advantagcous to. work with
compuruiively high flow: velocitics of e.g. 2 or 3 m. per .
sueond, The main. effect of such flow velocity coasists in
that tke catalyst is uniformiy Jowa through angd heated:
50 a3 lo avoid overheating in places, even if the catalyst
cross section is, measirred comparatively large, ez, if the.
catalyst iz without any crosy section division arranged: in;
ashalt furnace. Alsa a horfzontal division of the catalyst
bed info two or several layers will alleviate the dariger of
over-heating. v

It is possible fo introduce some of the vapors or goses:
being in the process. according to the prasent invention, )
e.8 recycled gas or fresh gas or hydrogen contalning
gases, beiween two layers. at ong or several places:of the.
catalysl bed. The temperature of the introdiced. LAsas.
and/or vapors may be ahove or below the reaction. tem..
peratire at which the treated. gas/vapor mixzture enters
the spave beiween two layers. In thp first case, the in-
traduced gases or vapors are thos used for inttoducing
heat into the reaction, whilst in the second case they wili
reduce e reaction temperatnse sl which. the treated
Eas/vapor mixture enters the nexi layer Besides this
iermneratute control, it 4¢ possible to avhieve, e.g. by in-
troducing {resh gas betwaen the catalyst layers, an ime
provement of the reaction by lncreasing the hydrogen andy”
or cirbon dioxide concentration, Similar effects may be
obtained by introducing water vapor belween the layers.
at ofe or several places of the catalyst bed resulting fn
a converslon of water vapor and carhon dioxide into
hydrogen, -

As already obseived, the Teaction temperamires may:
Buctnate within comparalively wide a range; they wor-
mally are between abt. 3U0 and 500° . - Swch reaction.
teniperaturas may be adjusted by heat exchange with the
gus/vapor mixtre flowing from the readtion and, if nec-
essary, by additional Leuting. In case that the gas/vagor
mixiure leaves the catalysi with comparatively high igm-

5 peratures and that 4 cemparatively high temperature 1ive

of e.g. 100° C. takey place in the catalvst hed, it i posstble
also with.a heat exchznge belween the gas/vapor mix-
ture entering the reavior and flowing from the resctor,
to easily adjust the desired temperature in such s way

- that only part of the gas flowing from the reacior i passed:

throwigh the heat exchange, the heat of the other part being
used for other purposes mnside or outside the process,

The number of Iayers into which the catalyst bed is
divided in aceordance with tiw present favention may fluc-
‘This number is in.
each scparate case chosen with the modification that the
mechanical properties of the catalyst should not be ower-
stressed, and that snitable reaction conditions, especialiy
tomperature and flow. conditions, should be provided, 13
is also possible to consider the gas quanlitics to.be nsed in
cach case, &.g- in such a way as to choosc a greater num-
bor of catalyst lavers when larger quantiies of gas are
cyaled. . A

When introducing cold gas between the layers, it will
be appropriate to fntrodice more gus for smalier amounts
of cycled pas and Iess gas for highcr amounts of cycled
Bag,

For example, it will be appropriate, for increasing the
gas velochy, to work with quantities of abt. 500-2,000
normal cubic. meters of gzas per {om of starting material
put through. . _

I lurge nmounts of heat are freed during (e reuciion:
it miay. be appropristc to-cool the catalyst. For example;
the catalysl may be arranged in verbical tubes which
are sprinkied from the outside by a bofling cooling agent.
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" The vﬁpors of the coolﬂig agent arising thereby are with-

drawn from the couling agent chamber and -¢condenscd
by utilizing the heat involved, whercupon the condensate
can be refransferred Info the cobling agent chamber.
-When arrangivg the catalyst in (he said mbes or in &
vlosed eoalnnun, this arrangement may also he wtilived for
ke’eping"rhe_cmalyst at coustaat {emperatuge, Ig ihis

e

case, the tubes of the cainlyst chamber subdjvided in

‘the borfzoniu! plane are siwrounded with

liquid, ez phecnyl oxfde..

. 8 heat equalizetion between the Jifforent parts of the
catalyst, if such parts will adop! unegital temperatures

due to different ratés of reaction. :

We claim; :

This phase will hen effect

1. In the pmcéss for the catalytic hydrepenaiing refin- 3

ing of hydrocarbons in which & hydrocarban ranging from
z-normally liguid ‘o solid hydrocarbon iz contacied with

" . hydrogea-contuining hydrogesation gas in the presence |

of a sulfur-resistunt hydrogenation catalyst wnder condis
tions of elevaiad {empetainre and pressure, the Imyprove-
ment which comprises offecting said centacting in’ the
additional presesce of 5509 by volume of weler vapor
based om fhe hydrogenation RS, :

<. Improvement aceording Lo claim 1 in which suid con- -

tacting Is sffcted in the présence of abowt 15-35 %. by
volume of water vapor based on said hydrogenalion Bas.
3. Improvemmeni according Lo claim 1 in which said

hydrogenation gns is 2 hydrozea containing gas selected

a high-beiling.

contacling is effected st

. : 10 :

4, - Improvement aceerding te olaim 1 in which said )

{ a temperature of hetween 200°

and 400° C. . < o

3. kmpravement according to claim 1 in which said
cosluciing is effected by passing said hydrocarbon and
said hydrogenation gus through a bed of said catalysi and
whick inclndes re-cycling the hydrogenation gas after suid
contacting and inlzoducing fresh hydrogenation gag at

an iniérmediate point in said catalyst bed.

6. Improvement uccording to claim 1 in which said

*. bydsogonation gas is w member selecied from the group

20

consisting of MNuminating ‘gas; coke oven gas, low tem-

perature distilation gas, and similar hydrogen-contain-
ing

gases in which includes passing sajd hydrogenation
2y in contact with suid hydrogenation catalyst at a temn-
peraiure between about 50°=400° C. prior to contact with -

"« sald hydrogenation gas,

7. Improveineat aceording to claim 1 in which said
sulfur-resistant catalyst is a member sclected from the
group cofisisting of oxides, snifides, and mixtores thercof.

' having 2 base metul sclected from the group consisting

25

Irom the group consisting of Iluminating eas, coke oven .

E08, low tempemiore distllation

g5, and similar hydro-
gen-containing gus0s. : s -

36

-of metals of the 614 and 8th grean

' 2.037.789

ol the periodic system.
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