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COMPLETE SPECIFICATION

Inproved Method of carrying out Catalytic Reactions

We,
Processis {orrukarioN, a Corporation
of the State of Delaware, ot 50, West 50tk

IvrEpyarionan Catanyrie O

Sireet, City and Stafe of New Yok,
Ualted States of Ameviea. o hereby
declave the pature of this invention, and
in what manner the sume is tu be per-
formed, to be particularly described and
ascerfained in and Ly the following: state-
ment : — ) ’

Thiz invention pelates to an improved
method of carrving out reactions 1 the
THDOr O QUsSPOUS phase il contaet with
patalytic op nen-eatalytic pranualar solids
in whieh the solid contact material neads
reconditioning after the venction. Thera
are accordingly two steps in  the preccss,
the repetion proper and the vecnndifioniug
of the solids, The iuvention is character-
ized by the fact that the solids are presant
in a diffevent form of distribution in the
two steps and that the two steps are ear-
vied oufin a ryele.

Tn order to show the noature of ile
invention in vxamples fwo provesses of
very different cluracler may be mentioned
in whirl the invention may he advan-
tageously employed.  They sre the cata-
lytic evacking of lhydrocarbons and the
marufacture of yectylene fram hxdrocar-
hou gases, .

There arte processes knowa in the refin-
ing of hxdrocarhons i which the hydro-
pathon vapors ure erncked in the presence
of o eranulur eutalyst, In such processes
e gratulor enialyst deseenids in the form
of a eomnpact bed in the reaction chamber
and the brdreewrbon vapors to be eracked
are passed vouvterenrrently in an upward
dirvection, The reaclion zone is maintained
at au appropriate temipreraiure and wsually
undep <liohtly uperalmospheric pressura
wlhezehr the desired erarking of the hydro-
carhous takes plare.  The cracked vapors
are then frmcliveated and the granular
cotalyst ix regensratel] In the form of a
compaet hed or Javer by hurnine off the
coke, after which [t 1= retursed to the bop
of the crucking chamber, Tn the presently
knuwn processes of suely naturs the trans-
pociating of the catalyst, sneh as its eleva-
tian fo the fop of the resetion elianber,
{s murrierd out by moeclunieal  ennvaror

fPriceif-]

which is ineonveniant. Furthermore, stirh

processes do not hove the desired flexi. -

Dbiliy,

The preseni invention eliminates the
inconvenient mechanical methnd of frans.
porting the eatalyst to higher levels and
s Furthermore characterized by great
fexibilily. In one methed of carrying cut
catalytic cracking processes according to
the present inveation the granular eata-
lyst descends through the reaction cham-
ber in the form of 2 compact bed or layer
auel the hydrocarbon wapors arve passed
countercarrently fo the catalyst or concur-
rently therewiil. The foulsd catalyst is
then regenerated in a regeneration zone
and simulianeousty elevated to the desired
leight by passing it to the bottom of the
rageneration chuwber with sufficient
oxygen-containing regeneration gos such
aa air to provide a so-called fluidize] state
of the catalysi in the regeneration cham-
ber.  The regencrated catalyst together
with the regeneration gases in whieh it is
distrihuted iz theu passed fo a ssparator
from which it is fed to the top of tho reac-
tion chamber.

There arc processes known for the
mannfarture of acetylene from hydrocar-
bon gases in which eolid particles ave
userl s leat careiers, Such a procesg may
be emrried out according to the present
invention as follows :-—

The highly heated granular heat carrier
is pussed as a romwpact bed in downward
dircction through the reaction chambar
countercirently tn or eoncurrently with
the hat hydrocarbon gnses, then removed
From the hottom of the reaction chamhber
and passed in Auidized condition fo the
Lottom of a vertienl reconditioning and
reltenting chamber with highly heuted
comthustion wazes, The latter should have
enaugh oxyeen to effect the combustion of
the carhon whiel deposited on the granu-
Inr cavrier dwring the veartion, The
remenerated contnet material in the fluid.
ized state is again pussed to a separator
and returned to the deseending bed of eon-
tact matmial at the top of the reactien
vliunler,

Tigure 1 attuched to the Specification i«
a vertical elevation partly i section of an

60

70

80

100

105

’ﬁ',-“i s,
i



19

L6

20

2§

40

50

55

g0

69

32,190

apprepriate apparatus for catalytic hydro-
earhou renctions such as ecatalytic crack-
ing uecording to one methol of cnrryine
out ihe present invention, The eatalyst 15
wresent ju the fortn of a compaet bed in
ilie repeiion zone aml in the Auidized form
in the regoneration zoue,

Tigura 2 is a vertical elevation of the
prinsipel parts of an apparatus for earry-
tng omt the eatalytie cracking of hydre-
epvhons aecording to thet modifieation of
the invention in whicl the catalpst is
preseut in the finidized form in the reae-
tion zone aud in the form of a descending
bl or Iayer in the regeneration zone,

The apparatuses and the process steps
will vow be conjolatly deserihed.

TReferring to Fignve 1, the hydeoearhon
oil, such o8 oas oil from the storage fank
1. i passad by means of pump 2 in line 3
through heat exchanger zones 4 and 5 to
the heating coils 6. The latter ave located
in the furnace 7 whickh may be heated by
ments of gaseous, Hauid or solid fuel. The
hwdroerarbou il 1s vaporized during its
passage throngh the leating coils and
beated o an appropriate reaction tem-
perature of sax 250°T, Tt will he under-
stond that the reaction temperature may
vary within broad limits =ay hatween
A0N—-1150°F. or even within hronder
limits necording to the type of producis
amt the nature of the enfalyst, The heatad
hrdrorarhon vapors ave then fed throush
fransfor line 8 ta the hottow of reaction
rhamber 8 g which they aseend upwardly
amd countereurrently fo the descending
hed of eranular catalyst 10, The eracking
of the hydrocarbons takes plare in the
reaction chiamber in contact with the eata-
Test whiel heeuvmes fouled thrangh depnsi-
ting uf carbon thereon, The craclked vapors
leuve the reartion chamber through over-
head Hue 11 and are passed into the frace-
fionating ¢olumn 12, The Iatter is of con-
ventional desigm, the above mentinmed
heat trausfer eoil 4 heing pleced in its
upper part Loy purpeses of refluxing, The
tracked ivdrocarhons way be fraciionated
in the fractionating zone, nsually called
huble tower, inte three fractions, namely
a ve<itlte whieh is remnved through hot-
tny Hne 17, a heavy mnaphtha fraetion
which s enllected in pon T4 and removed
thevefrom threugh Hne I8 and  vapors
comprising lighi naphtha and hydrecas-
Ion grnses which pass over the heat trans-
fer eoils 4 #hrough the overhead line 16
intn the condenser 17. The condensed
fight maphtha aud the hydroearbon guses
are {(hen dischusgred 1nde the separalor 18,
the lipht naphtha leaving the separator
through line 19 and the hydrocarhon gasey
tiiroueh overiead Tine 20, These guses wil)
contain o eousiderable amount of light

Tt cowdensible hrdroearbons suel as pen-
tanes, pentanes, Lutanes, lmtenes, pro-
nane, propeue, which are recoversd iy
eonvertiong]  methods such  as.  for
exnmple, in an absorption tower,

Turniug our attention te the reaction
chamber, the lottom part thereof ends in
a long drawoft Tine 21 of enlarged eross
seetion whish serves as u purging zonc.
The fouled catalvst contuins o consider-
able smount of wilsorbal hydroearhons
whieh are preferably removed hefore
vegeneration, The purging is emaried out
by meatts of an appropriafe incrt gas suel
ax sleam, The purging pas 1= intraduced
through line 22 and i remored throngh
line 23,

"The purged catalyst is passed from the
purging zone 21 into the line of enlurped
eross section 24 througl the slide valve or
star feeder 25, A sufficient amount of air
ot of an inert gas sueh us nifrogen is
intraduced {hrovgh line 26 to fnidize the
grannlar eatalsst passing  throuph e
transefer line M4 and to transport the rata.
fyat fa the hottom of the regenerniion
chamber 27, The regeneration gas such as
gir is admifled inty the boltom of the
regeneration ehamber throngh line 28 and
the distrilmtor (not shown), It will he
understood that the regencrution gas way
be admitted inly the regeneralion cham-
ber af several levels. The amount of air
admixed with the granaolar ecatnlest s
regulated so as to maintain the lotter in
the so-called fluidized condition through-
out the regeneraiiou znpe,

The fluidized coundition ix o plvsical
atale of o mixture of gazes or Tapors nud
solid particles in which the solid partieles
are distrihuted throughont the gas ov
vapor angd carried by it so that the mix-
ture of gas and solid particles acts (o
mawy ways like a fAuwid. T+ has. for
example, a dafinite hydrastatic pressure
fepending on the amonnt of sold par-
tieles in uait volume of gus, T is usual (o
differentiate belween fwo {vpes of fuid-
ized slate, the dewse pliase and the dilnt:
phange. In the deuse phase there i= a ron-
siderable amount of slippage Letweon th.
solid partieles and the gay due to wlich
the gnllir] poavticles accnmulate in the zoue
and are Ty o velemeutly agiluled condi-
Uon. In the dilute phase there ix less s1ip-
puge hetween the solid paréicles and the
gus and the salid p:n‘tit:lles are present in
a considerably lower density in the zone.
By the proper selection of mas o vapor
velocities through {lhe regeaeration xoup
it is possible to attain that the solid pur-
ticles are present hoth in the dense phase
angd in the dilute phase in the zone aud
the leight to which the donse  jlmse
reaelles I the regeneration zoae can alzo
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be regulated. The thorough agitation in
the depse phase equalizes any local tem-
perature differences which may arise due
to the burning of the coke,

o

the height at which the dense and dilute
phase are in cunfact with each other, The
regenerntion gases together with the sus-
pended ecatalyst loave ihe regeneration
10 zone through overhead line 30 discharg-
ing into the cyclone separator 31. The
temperatnre in_the regenerufion zone is
nsually maintained below ahout 1100~—
1200°T, beeause o ‘higher yegeneration
15 lemperature may vesull in a deferioration
and deactivation of most cutalysts, For
the purpese of tempeorature regulation the
regenerator may be equipped with a]glprm
priate cireulating lines {(not shown) lead-

20 ing through heat exchangers wherein the

ratalyal is cooled. :
The cyclone separaior is & eonventional

apparatus for separating golidg from gases

or vapors, the separation being aided by

95 o tangential introduction of the solid con-

tainine gases which produces a cenirie
‘tugal forec, Inert gas such as stepm, nitro.-
gen or earbon diexide, is introduced into
the hottem. part of the eyclone separator
80 or into the leg 32 thereof hy means of line
a1 in order to strip the adsorbed regenera-
tion was from the eatalyst. The regenera-
tion gas still contains some OEygen and
fhe iptreduction of any substantial
85 amount of oxygen with the catulyst infe
the reartion zone would be injurivus as it
is easily understgod, The stripped granu-
Tar catalyst partieles are then discharged
through leg #2 2nd the siide valve 84 {0
40 the top of the reaction zone, A distribu-
for 35 may be provided in the upper part
of the reaction chamber for the Ineoming
granular catalyst, & hopper {not shown)
may be provided between the crelone

45 separator and the renclion chamber T0

insure an even and adequate supply of the
eatalyst tn the reactor, The level of the
«nlid bed of catalyst in the reaction cham-
her is shuwn at 36,

50 The gases leaving the cyelome geparator
through line 87 have heen {reed of most
of the solid particles but thev still _con-
toin some catalyet, aapecinlly fines, which
huve heen produred by atirition hoth in

5 the reartion and T the pegeneralion zones,
Such catalyst fines are sometimes allowed
o beonme 1ost with {he off gages but uniler
ather ronditions it may be important to
recover them in erder bo avoid an mmdue

B0 Tpss of catalyst. Thiy recovery may he

afiacled either by use of ope or more
cvelone sepatators follawed, if necessory,
by o Cottrell precipitotor o by any other
means known to the arb. 1n the drawlng

65 there is shown s method of recovering

[y

Tn the drawing the meniscus 39 shows

catalyst fines in water. To attain this pur-

pose the gases from Hue 37 are fivst covled

by passing {he same nver the previously

mentioned heat exchange coils 5 loeated

in heat exchanger 38, They are then dis- 70

charged through line 39 inta the tower 40

_in which. they are brought in coufact with
water admitfed inte the lop of the tower
through spray 41. The regeneration gases
leave the tower throngh line 42 while the 73
dlurry of water and ecatalyst fimes 18
removed through line 43. The catalyst
fines arc separated from the slurey by
fltration or by some other means such as
Darr thickeners, then arve submitfed to 80
ugglomeration or otherwise worked up
juto coarse cafalyst to be reused iz the
prACEss,

In cotalytic eracking processes the reac-
tivn and the regeneration zomes May be B5
maintsined between a pressure of 1—2
atrmospheres,

- Referving to Figure 2, the heated oil
vapors from ling 8 showh in Figure 1 are
discharged through line 44 tngether wilh g0
the fiwidized catalyst into 1he reaction
chamber 45, The catalyst Is present in the
dense finidized state in the oreater part of
the regction chamber up to the level shown
at 46. The eracked vapors with catalyst 95
fines-in suspenzion are dischurged through
the vapor line 47 into the eyclone separa-

Loy 48 where the catalyst is saparated from

fhe oil vapors and returned thromgh leg

49 into ihe reaction chamber. Tine H0 100
scrves for the infroduction of a sufficient
amouni of an inert-gas to keep the eato-
lyst in log 49 in the fuidized eondition,
The cracked oil vapors ave led through
transeler line 11 into the fractionating 105
tower 12, both menticned in the descrip-
tinn of Higure 1.

The bull of the catalyst is zemoved
through the bottowm of the reaction cham-
ber through the stripping section A1 and 110
legr 52 into the catalyst transfer live 53 of
enlarged cross section, An inert gus snrh
as gteam is intreduced inte H2 by means
of line 54, passed through leg 52 and
stripping section 31, and s then removed 115
through line 55.  Lhis inert gus has the

_double purpose of stripping ihe hydro-
carbon vapors from the catalyst and of
simultaneously keeping the latter in the
fuidized state, the main purpese of the 120
Tine 53 is to allow tha transport of the
catalyst in the fluidized stafe {from the
Tottom of the reaction chamber to ke top
of the regeneration chamber. In ordey to
facilitate this, air ig—odmitied from the 125
compressed air line 56 inbo 33 af geveral
Jevols os shown in Figure 2. The £amled
vatalyst may he dischuroegd from the {rans-
fer Line 53 diveetly info the top part of
the remeneration chamher 57. Clatalyst 130

LTI T
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fines from the lafter may be passed
threeph Iine 58 inio tke cyelone separator
8% and hence through leg 60 back into the
regeneration chamber 57, Any catslyst
fines whick are not separated Irom the
regeneration gases in eyclone separator 59
may, be passed through line 8% into the
catalyst recovery system 38, 40 previowsly
deseribed in ecomnection with Figmee 1,
The regeneration chamber 37 nay eon-
sist of one or more sectiong, In the ‘Araw-
ing we have shown if as having sections
lefined by fhe perforated plates 61 and
62 over which the eatalyst deseends in the
form of a compact layer. Adr is indro.
duced below the perforated plates at
points 63 and 64 through distributors (not
shown) from the air line 56 in order {o
burn the carbonaceons depositz off the
descending catalyst., The distributors 85
and 0 servs fo direct the catalyst to the
uppermost periphery of the perforated
plates,  They ave shown to bc provided
with high pressure steamn coils for the
rurposs of cooling the eatalyst hetween
the Tegeneration “sections, The steam
is introdueed from steam line 67 and
removeil through another line (20t showa),
The mte of regensration in any section
may be further controlled by Tecircula-
tion of nearly spent and cooled regeneva-
lion pus, e.g. from line 42 of 1*1‘11119 1.

Le regenerated eatalyst is sivipped
from air 1n the stripping sertion 63 ani
the standpipe of exlarged cross section 69
by means of steam or other inert gas
111[1'uc1ut,ul' {romi Tine 70, The stripping
gas i3 removed through Iive 71. The
eatalyst is kept in o fuidized form in the
st‘lﬂdptpt, 69 anr is discharged after strip-

- ping into the transfer line 14 {0 be intro-

45

Uyt

- approprmte cntalvsha for crackiong hvdro-..

60-

its]

duced inke lthe reaction echamber 45
together. with -the heated hydrecarbon
wapor.s

The catelyst in the catalyiie eracking
of ]J.‘ydIDLJ.IhOTL oils gy deseriberl in eon-
nection with Figures 1 und 2 may be any
of the usual eatalysts empleved In cata~
crarking.  Activated Thenronites,
montmoritlonite, synthetie impregnated
or plural gels, cie, may be mentioned as

earhon oils. Catalyst depﬂmed oI %
granular carrier may also he used.

The following exa‘m}ﬂe will fllpstrate
ille Invention in lfh application tg the rata-
Iytic eracking of hydroearbon oils us car-
ried ont according to the mudifieation
shown in Fignre 2, |

Eost Texas - gas ol of aravity 31.2°
AP.T. and soiline point 184°F. with an
initial hoiling point of 286°F, und 50%
off ot 675°T, was sulmitled to calalylic
rrarking in the dense phase under the fol.
lowing ‘tonditions i —

Averaé{e‘ tcmpemtlu'e in the reaction
zons, 91

Averages nauge pressurc on the reaction
Lhambm 8.2 pounds per syuare inch;

Catalvst to il ratio by weight, 3; 10
A.ppromm.;te contuct time, 10 seconds;
Nature of catalyst: acid treated r:lmr‘.
Size of catalysi: passing betweon 6 und

8 meshes of (he standard sereen seale;

Lincar vupor velocity: alout 4 feet per 75
secoud ;

The f’nllowm_; vields wore obfained on
the gas oil feed: 400°F. cnd »olnl gaso-
line of 10 Ib. R.V.P, 43 0% by volume;

Excess l!lliwiﬂ&‘a 5.5% by volume; 50

Gas ol 51.2% hy 'mlume

DNry gas of 28 average molcealar w olghi
—i, B,n by weight;

Coke—8.1% by Wewht-

Inspection of the ﬂ‘a,mhne — B

Aniline point, 86°F, ;

Octane number, 80 CFRM;

It vontained 5.7% by volume of (,
bivdroearbons, .

Tnepaction of the gas oil gbtained in the g0
eracking ;-—

erl‘ty 30" API.;

Imilial bullm,q pcmt "476° F.;

Y, off at 580°F.

Aniline point 158°F. 95

Carbon on fouled catnlyst, 1.53%
weight;

Carbon on regenerated catalyst, (L5%-
by weight, )
The ]ireseni' Invention may be advan- 100

tageously employed in the cotalytic eracke

by

ing. isoforming, reforndag, hydroform-

mi arcmtizatios, pul'ﬂnerwafm‘l
ydrogenntion, hvdmn'ena‘rmn andd
treatment of hvrlromrbr-n oils for the 105
removal  of sulphur vompounds  or
unsnluraies, alen in the s0- mlfed Tischer-
Tropsch procezs for the production of
I;Ydmcar}mnﬁ from carhon momoxide wnd
aydrogen in the presemee of a culnlyst.

TLe inveation way also_ be used in
virious organie and inorganie reactions in
which the reactauts arc gases or vopors
and the reaction takes plaee’ i the
prescace of o contact material whether vz 115
not of the calalytic nature and which con-
tack mxterml needs rpmnﬂltmmnﬂ‘ atter
the renetion,

The expression *‘ granular catalyst ™’
in the Specification and rlaims Is sneant 190
io designate u course enlalyst whick will
not pass through a 10 mesh sereem.
(P.2489, 27th Td, (19437 Wandbook of
Chemisiry and Physies, Chemienl f2ubber
Publishing Ce,, 2310, Superior Awv.,
N.E, Cleveland, Oldc). Swch ‘eatalyst
partlr'le'; have a minimum diameter af
ahont 2 mm. Tt is fownd thai gronular
catalyst which does not pass through a 10
mesgh screen and has partiele sizes between 130

1
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9 and 13 wm, is essentinlly advantuyeous
for carrying oat the present inveniton

heranve it 1s appropriate for hondling

both in the form of a descending ecinpart
column or layer and in the fuldized form.
The expression  yranular catulyst ' or
“ contact material 7 iz meant o designate
a grunular catalyst or contact material of
the abovelefined size whether of irregulay
or of rogular geometrie shape, guch as
spheres, petlets, etc,

The linear gas or vapour velocilies
through the reaction and rageneration
roites respectively will be amung the mozt
important  [actors contributing to the
mainteunnce of the catalyst or contact
material in the form of a moving compact
column or in fluidized fom. Ruughly

spenking, the veloeity of gases or vapors

must ineronse approximately in direct
proportion with the square roct of the dia-
meter of the solid Pm*ticles in ovdar o
mainlain the same in the fluidized state.
The preveguisits for Lhis regularity is that
the gnses or TpOTs ave presenl in the tur-

Tlenr condifion of flow whiel iy easily’

raalizod ot the reaction or regeneration
femperaturcs involved, Thus, for sxample,
i% i1 is fouwd thot o 8 wm. diameler cota-
Lyst vequires g Jinear vapor velucity of
about four fect per secund for the muin-
fangnes of a dense phase In o zome the
lineur velocity must be increased fo about
pight leet per second if cafalyst of
approximately 12 mm. diameter is to

somnain m fhe dense phase in ihe same’

zone when other factors such as tempera-
ture, pressure, naturc of the cafalyat, ele.
peinail mnchanged. The pecesSury Iinear
vapop valorilies will also depend wmong
otier things, on the shape of the catalyst,
on the viscosity of the gases and vapors,
on the relative density of the solid to the
gases 0T vapors, and ou the size distribu-
Tion of the solid particles. The necessor
v}u]].auit-y is best £etermined experimen
ally.

It i= evvident that lower gas or vapor
velecitios are to he maintained in the zone
s which the vatalyst is present in the
forn of a descending compect coluun. or
layer. In such a zode the guascs or vapors
(Lvmselves are present in the TIscony con-
dition of How,

The expression ‘¢ compact hed of con-
{uob material or catalyst ' is meant lo
designate in the following claimg the
noncfhuidized state of cutalyst whether it
21l out the whole cross section of the

renction or regeneration zoae or is presend.

i the form of 5 descending compact layer
in the zome or in a series of zones,

Tn the process described in connection
with Fignre 1 the regeneration may have
heen carried oub in the demse phase with

catalytic eracking,

downlow in the regeneration zone aind in
that described in congeetion with Figure
9 the reaction may have been earvied out
in ile dense phase with downflow in the
reartion sone: The modifieations necessary
for this purpese will be obvious to those
slkilled in the ait, )
Having now particularly described and
aseertained the nature of eur znid inven-
fion and in what manner the same iz o be
_performed, we declare thal what we claim

1 Tha methad of carrying oul reactions
in the gaseuus oy Tapor phase in n reaction
zone b the presence of o granular coutact
materinl #5 hereinhefore defined which
peeds reconditioning after the veaction
by meuns of gases in & reconditioning
sone which comprises movitg the enntact
malerial ot a descending compact Dbed
through one of said zones and in the Anid-
ized state through the vthex of said zones,
and effscting the elevation of the conlaet
malerial from a lower to a higher level u
the fluidiged state for transfer from one
sone to the other.

9 The method aceording to claim 1 in
which the conlaci material is of catalylic
nature and either the reartion produets or
hoth the reacting vupors and the reeetion
producls are-. predominantly hydro-
eatrbons, .

3 The method of cazrying out the con-
version of hydrocarhon vapors eOmMpLising

isnforming, refolin-
ing, hydroforming, dshydrogenation,
aromalization and treating hycfroca-rbon
oils for the removal of sulphur compo unds
or unsaburated compounds, whieh com-
prises passing the Lydrocarbon vapors
theough & reartion zone in contact with a
grannlar catalyst as hereinhefore defined
maintained in the form of a descending
colrpact column, removing the hydrocar-
hon vapors after the desired conversion
has taken place from the reaction zone,
removing the eatalyst from the reaction
zone and stripping the same from hydvo-
carhon vepors, Auidizing the catalyst by
means uf o 2as and passing it in the luld-
ized state
together with an pxywen-eontaining
vegeneration gas, removing the regencra.
tiow gus from the regereration zome,

throwgh a regenmeration zune .

70

=1
it

BO

85

100

105

110

115

remuving the regeneraterf cotalyst from fhe 120

1'e_geﬂeratiml zone, separating and styip-
plog it from repeneration gas in a separet-
ing and stripping zoue, and returning the
stripped regencrated catalysi to the npper
part of the reaction zone, _
4 The method uceording to elaim 3 in
which the remeneration gas removed from
the separeting zose iz free of catalyst

3

fines in a vatelyst recovery zonh.

125

5. The wethod acoording fo claim 3 in 180
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which the cotalyst is maintuived in the
dense phase in alb least part of the
regeneration zona.

6. The methaod of cracking hydrocarbon
vapors aceonding to elaim 3 in which the
reaction zone is maintained al a tvmpera-
ture between 900—1130°F, and at an
absolutc pressure of between 1 and 2
aimosplieres,

7. 1he method of earrying out conver-
sion_of hydvoearbon vapors eomprising
eatalytic cracking, isoforming, reform-
ing, hydroforming, dehydrogenation,
aromatization and treating kydrocuilbon
oils for the removal of sul 'ﬁur compounds
or unsafuraled compounds, which com-
prizes passing the hydroearbon vapors
throwgh a reaction zone in eontact with g
granndar cafalyst as hereinabove defined
and maintpined in the fuldized state,
removing the hydrocarbon vapors from the
reaction zone afiter the desived conversion
has taken ploce, removing the fuidized
catalyst from $he reaction zone and strip-
ping it from hydrocarben wapors, trans-
farring the stripped ecatalyst in the fluid-
ized stata fo the upper part of a regenera-
tion zone, passing the eslulyst down-
wuldlv threugh the regeneration sone in
the form of a compact bed or layer, pass-
ing an_ oxFgen-containing regeneration
gas  throungh the deseendmng had
of catalyst, removing the regeneration

gas from the regeneration gone, removing
the regeneraled catalyst from  the
regeneration zone and stripping it from
the regeneration gas, flnidizing the
siripped regenerated eatalyst end iuvlro-
dneing it into the reaction sone.

8, The method secording fo claim 7 in
which the removed regeneration gay con-
taining rafalyst particles in the Huidized
state 78 passed into wu sepsration zone,
seporated cntalyst is refurned io the
regeneralion zone and further amnunt of
vatalyst is renovered from the regenera-
tion gas leaving the separation zone in a
catalyst recovery zone,

9. The method according to nlaim 7 in
which the regeneration zome iz sub-
divided inte a plurality of sub-zones and
the eatalyst is cooled during i{s pussage
from one sub-zone o the nexi.

10. The method according ta elaim 7 in
which the catalyst is maintained in the
danse phase 1n at least part of {the reaction
ZONE, :

11, The method of cracking hydrocar.
bon vapors according to elaim 7 in which
the raaction zone is maintained uf o ftom-
perature hetween S00°- -1150°F, and an
absslute pressure of befweoen .1 and 2
atmosplieres, ’

Dated this 2nd day of Tanuary, 1943
MARES & CLERK.

The Palent Ofice, 25, Southampion Bulldings, London, W.C.2, from which copies,
price 1s. 0d. each (inland) 1s 14 "(abraad) may be obiained
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