10

15

25

[" A {._.._-__::.- "_ I "_-' L} o, Ao onl

PATENT SPECIFICATION

Convention Date (United States of Amterica)s Aug. 9, 1944
~ Application Date (in United Kingdom): March 1, 1945.
Complete Specification Accepted: fon. I3, [948.

Lo E7 T - -
DR - -

CUOMPLETE SPECIFICATION

. Method of Carrying Out Reactions in the Presence of Solid
Contact Material

We, InrmemaTIowsrn OCarstyrc (o
PaocBssms CORPORATION, @ ocorporetion
organized and existing under the laws of
the Siate of Delaware, United States of
America, of 50 Wast 50th Streel, Cily
end State.of New York, United States of
America, do hereby declure the nature of
this invention, and in -what manner the
same i3 to he performed, {o be particularly
described snd ‘ascertained in and by ths
fullowing stabement-— -

This Lrvention relates fo an improved
method of carrying out reactiong in the
vapor snd gasecus phase in the presence
of catalytic or non-catalytic suhdivided
solid contact material which mnecds re-
peneration after the renction. There ave,
accordingly, two stops in the process, the
reuclion proper and the regenerafion of
fthe solid contaet material. A method has
heen, proposed in gpecification No. 558546
wherein the contact material of a particle
size of 20 or 30 mesh or smaller is cansad
to descend through a rencilon and super-
posed regeneratiom zome, hoth zones heing
provided with bofile means, the material
being transferred in a finidized state from
the reaction wone to the regeneration
zong, In the presenl invention due fo

30 the ahsence of haffle msans, tha contact

38

material pessea through the resetion and
generation zones as a compact bed.
According to the pressnt invention a
subdivided contact material as herein-
alter defined, is employed and the suid

- material is moved as a descending eom-
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pact bed through both the regenreraiion
and the reaction zones, and in & fluidized
state outside the reastion and regeneru-
tion. zones  whila elevabing the contact
matfarial from a lower t0 & higher level.
The invention will be described in the
fullowing specification when read in eon-
jumetion with the accompanying draw-
ill%s_, in which -
igure 1 is a diagrammatic side eleva-
tion, parily in seotion, of an appropriste
apparatus for the converslon of hydro-
-carbons in ths presence of a granular con-
tact material in which the regenmeration

[Price 11-]

chamber is loeated above the reaction
chamber;

Figura 2 iz a side olevation of the
prineipal parts of an apparatns for the
eonversion of hydrosarhone in which the
reaction and regenerativm chambers arve
located ab approzimately the same level;

Figure 3 1s a side elevetion of an appa-
ratns with -fwo Teaction chambers
located one akove the othes.
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The figures and the nnrmspond:?nlg pro- .

cesy steps will now be conjoind
seribad, - i
_Referring fo Figure 1, the hydrocarbon
oil such as gas oil from tho gforage tank 1
15 passed by ieans of pnmp 2 and ling §
through heat exchange zone 4 1o the heat-
ing tubes 5. The laiter are lacafed in
the furnace B, which may be heafed by
0il or hydrocsthen gas or coal. 'The
hydrocarbon oil is vaporized during its
Eassag’e through the heating fubes and
eated fo an approzimate reaction tem-
perature of say 900° . Tt will be under-
stood that the reaction temperature may
¢ within broad limits, say between
800—1150° P. or evem within broader
limits acoording to the type of the desired
reaction, produets, and the nature of the
catalyst or of the non-catalytic contaet
material. The heated hydrocarbon vapors

aze fed through transfer line 7 to the

bottom of the remction chamber 8 in
which they ascent wpwardly in eounter-
cwrrent to the descending bed of catalyst
or contaet material 9. :

The couversion of the hydrocarbon
takes place in.the reaction schamber in the
Eresenca of the nomiact materinl which

ecomes fouled . through deposition of
carbon. thereon. The cracked vapors
leave the resction chawber through over-
head Hne 10 and are passed into tho frac-
tlonating fower 11, The latter is of con-
ventional design, Gthe above-mentioned
heat transfer.soils 4 being placed in its
upper part for.the purposes of reflaxing,
The eracked . hydrocarbons may be frae-
flonated in ‘the fractionating gone inta
three fractions, namely, a Tesidue which
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is removed through botlum line 12, a
heavy naphtha fraction which is eollacted
in pan 13, and removed therefrom

" through line 14, and vapors comprising

5 hight naphtha and ]J.ygruca,rbo.u gases
which pass over the hea} exchange coils 4
through the overhead line 15 into the
eondenser 168. The condensed light
naphiha and the hydrovarbon pases are

10 then discharged info the separator 17, the
light naphtha leaving the separator
through line 18 and the hydrocarbon
gases throngh overhead line 19, These
gases will contain a considerable amount

150f Hght but condensibla hydrocarbons
such as penlanes, pentenes, butanes,
butenes, which are rtemoved by comven-
tional methods, such as for example, in
an absorption tower.

20  The bottom pari nf the reaeiion cham-
ber ends iz & long drew off line 20 of
enlarged cross section which serves as a
siripping zone. The fouled ratalyst or
contact material contuins a considershie

25 amount of adsorbed hydrocarbuns which
are preferably vemoved before regenera-
tion, The stripping is ecarricd out hy
megns of en appropriate inerh gas suech
as steam. The steipping gas is introdncad

30 through Iine 21 aud is vemoved through
Iing 32 for tho recovery of hydrocarbons
therafrom.

The stripped catalyst is passed from the
stripping gone 20 into the line of enlurged

3% cross section 23 through the slide valva
or star feeder 24. A sufficient amoant of
air or of an inert gas smeh as nitrogen or
carhon dioxide is introduced from line 23
to fluidize the granular catalyst passing

40 thzough the transfer line 23 dnd to irans-
port the catalyst to the fop of fhere-
goneration cthamber. In order fo keep
the catalyst in the fluidized state,air ov

- inert gas may be admifted al several

45 points into 28, In the drawing wa have
ghown introducticn of sir by means of
three valved lines 28, 27 and 28 Iccuted
ab dillerent heights, all three being con-
nected to the air line 25. The catalyst

50 discharged into the regeneration chamber
20 descends therethrough in a downward
direction and is regenerated during is
passage by means of air or other free
oxygen—eon{;ainin& gas admitied into the

55 hottom. part of the regeneraior through
ling 80 connected to the air line 25. A
distributor (not skown) may be provided
to evenly distribute the air through the
whole cross seetion of the regemsration

g0 zone. 'The regeneration gus such as aly
may also he admitted at other levels info
the regeneration chamber such as at 31,
The rageneration gases and those used for
transporting the catalyst through line 23

85 are removed through line 42 into a cyelona

sepazator 83 from which the separated
catalysi is refurned into the regeneration
zone 29 through ling 34 while the gases
leave the separator through line 35. The
eyclone separatur is o conventional type TU
of apparatus for separating salid particlas
from gases or vapors by means of centri-
fugal forve. The gases from line 36 may,

if desirved, be led through ancther eyclone
separator or into some obher culalyst 76
recovery system or into a waste heat
boiler. The conical bottom section of
the repeneration echamber ends in a
drowofi line 36 which maey serve os a
purging zone. Steam or ather inert gas 80
sueh s carbon, dioxide, nitrogen, i intro-
duced through line 37 and removed
through line 38 for the purpose of purging
the regenerated catulyst of the adsorbed
regeneration gas. The latter eomfains 85
free oxygen which should noi be intro-
duced 1mte the reaction zone 8 for obvicus
reasons. The regenevated and purged
eatalyst or contact material Is econ-
Houensly discharged into the reaction 90
zong'8 by meaus of the slide valve or star
feeder 39, If desired, 1he contach
material may be maintained in the
fuidized staie during its passage through
thie enlarged line 88. It will be under- 95
stood that a ecatalyst hopper may be
interposed between the regenceaiivn and
crecilon cliunbers in order to provide an
adequate and even supply the
regenerated ecatalyst o the reaetion
chamber.

The temperaturs in the regeneration
gone is usually maintained below about
1100°~-1200° F. in order fo prevend
deterioration of the ecatalyst although
hightr temperatures may be employed in
certain cases. Tf desived the regeneration
chamber may he provided with heat
trumsfer means which will absurb the
harmful surplus of the heat enpendered
]c:lyﬁ the: exothermie reaction of regenera-
20M. |

~Bgferring to Figmre 2, the heated oil
vapors from line 7 mentioned in connec-
tion with the description of Figure 1 are 115
discharged inte the reaction chamber 40
through whick they pasy upwardly and
countercarrently to the descending bed of
catalyst ur contach mabeial, The oil
vapnrs undergn the desired eonversion
during their passage through the reaction
zone and are discharged through line 10
intp the fractionating tower as deseribed
in connectiop with Figure 1, The conical
bottom of the reaction chamber i1s con- 125
tinved in o {ransfer kine 41 of enlarged
cross seetion which serves as a shripping
zone, Steam, nifrogen, earbon dioxide or
other inert gas is intradneed for this pur-
puse through line 42 and removed throngh 130
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line 43 for recovery of oil therefrom. The
fouled catalyst is then discharged through
glids valva or star feeder 44 1nto the frans-
fer line 45 of enlexped cross seclion.
6 Inert gas, spent regemeration gas, or air

from live 46 is admitted into the transfer '

lina at-several lavels as shown at 47, 43
and 49 in ozder to keep the catalyst in the
fluidized state and slevale bhe same to the
10 top of the regeneration chamber 50. The
fouled cafalyst is regenerated during its
descent throupgh the regemeration cham-
ber in the form of o compaet layer and is
then -purged in the purging zone 51 by
16 modns of steam or other inert gas intro-
duced af 62 and removed af 58. The
regenerated and purged catalyst or'‘eom-
tach materia) is discharged through slide
valve or star feeder 54 into the transfer
20 line of enlarged cross section 53 in which
it is fuidized ond kept in s fuidized
slate by means of air or inert mas intro-
duced at several levals shown at 56, &7
and -§58. The {ransfer line discharges the
26 fluidized catalyst or contact material into
the cyclone separator 59 whick ends in o
stripping =onc 60 in which Ghe re-
generated catalyst 1s freed of air by
means-of steath or other inert gas intro-
30 duced af 61 and removed at 62, A star
feeder or slide valve 63 then discharges
the regenérdted eatalyst or contach
material either directly to the top of the
reaction chamber ‘or to a hopper (nof
.35 shown)} which in furn fecds the reackon
chamber with catalyst. - .
Air is admitted thrbiugh lines 68 and
69 preferably through  distributors (mct
shown) in order to e%ect the turning off
4o of the carben daposit npen the fouled
contact material. A high pressmre steam
eoll (not shown) may be provided within
the regenerator for purposes of coolicg
the comtast moeterial. Regeneration gases
45 leave ihe Tegeneration ohamber 50
threugh ling 70 to be introduced into the
oyclone separabor 71 from which the
separated catalyst is returned to the re-
generation geme through leg 72. The
-6 Tegeneration gases leave the eyolone
sepurator throngh line 73 and may he
mtradnced into ancther cyclone separator
ox somiy ¢hher means of recovering catalyst
gtill-present in the gases. i
56 Beferring to Figure 3, hested crude oil
is introduced through tine 74 inlo the
fractionating tower 756 in which it is
fractionated info gasoline removed
{hrough overhead line 76, a residue
60 Temoved through boltom ling 77; 2 hen
naphtha fraction collected in pan 78 a:ﬁ
removed therefrom through line 79 and
o gas:o0il fraction- collected in pam B0
and removed therefrom tlivough line S1.
. 86 The. heavy.naphtha fraction is passed by

meany of pump 82 through the hesting
{ubes 83 located in the fornace 84 W’E‘;

the gas oil frection is passcd by means of
pump 85 through the heating fuhes 86
located in furnase 87. The vaporized 70
and heated heavy naphtha is then dis-
charged inta reaction chamber 88 to he
passed either conewrrenfly or counter-
currently to the bed ef catalyst descending

in tho seme, The cracked naphtha is then 75 -
discharged through line 89 to 2 fraction-
ating tower (nof shown). The cotalyst
affer its passage through the rveaetion
zone 88 is admitted by means of alide
valve 90 info a second rezetlon chamber 80
91 located helow tho first one and the
heated and vaporized ges oil is also dis-
charged info the reaction chamber 51
into contact -with the deseending bed of
ontalyst therein. The cracked gas oil is 85
ramoved from this reaction chamber by
megns of ling 92 inte % frachonating
tower (not shown). Tt will he understood

that lines 89 and 92 may discharge their
contents into the same or into iwo 90
separale fractionating towers. The fouled
catalysy is then removed from reastion
chamber 81 through the siripping zune

98 of enlarged cross ssction in whish it

is stripped of adsorbed hydroesrboms by gx
meana of sleam or other inert gas intro-
ducad through line 94 and removed
through ling. .95, The siripped fouled
calalyst is then admitted throngh slide
valve 96 into. the transfor line 97 of
enlorgod eross scelion tu be passed in the
fluidized condition to the top of the
regeneration, phamber, Inlef lines 98, 99
and 100 ere shown at difierent levels
throngh which air or nevt gas is admitted
into tho tredsfer line 97 in sufficient
guantity to fuldize and transport ths
fouled cafalyst, The regeneration of the
catalyst imkes place in the regeneration
chamber 1l hy mesns of air admitted
through lines 102 and 103. Regeneration
gases leave the regenerafion chamber
through line 104 to be introduced indu
tho eyclone wseparator 106 from which
separated eatalyst is refurned to the - 115
generation chamber through lina 108.
The regeneraiion gases leaving the
cyclong separator through line 107 may,
if so desired, be introduced Into a furiher
cubalyst Tecovery system.

The entalysf descemds through the ze.
generation chamber 101 in the state of
a anmpact bed or layer and leaves 101 in
& regeperaled condifion passing Airst
throngh stripping zone 108 then through
the transfer lHre 109. " In the siripping
zone the catalyst i8 freed of adsorbed re-
genération gases by meens of steam or
other inezt gas intrnduced through line
110 dnd removed through line 111, The 130
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slripping zone 108 aund the transfer line
Y are separated from each other by
mesus of the slide valve 112 o regulate
the amount of ecatalyst passing there-
through. Jinert gas is admitted into the
{ransfer lins 109 at 318, 114 and 115 in
suffivient amount to Jreep the rezemerated
catalyst in the Huidized econdifion and

simultuneously effect ils upward transfer.
The catalyst in the fluidized state is then -
dischurged inio the cyclone separaior.

114, the eafalyst passing into the reaction
chamber 88 through the leg 117 and ihe
inert gas leaving tha cycTona separator
through line 118 to bh¢ preferably intro-
duced into another eyclone separator or
Cnttrell precipitator for the complete
recovery of the eafalyst and the zeturn
thereof into the reaction chamber 83.

Tn most cases it will be advantageous
to maintsin u higher cracking tempera-
ture in the veaction zone 88 for the heavy
uaphthe than in the reastion zone 81 for
the gas oil.

Figure 3, however, only yeprasents =
purticular excmplifieation of the method
of eracking two oil fractions simul-
tungously aceording to the present inven-
tion. A first mndifieation may be neces-
sury  whenever the deposition of the
curbon in zreaction zone 33 is not light.
Tn that case part of the parily spent
catalyst moy be Dled off during its passage

from reaction zone 88 {o 91 and sub- -
mitted to repeneration whils part of the

vegenerated catalyst may be discharged
lnto the upper parh of tie regetion zZone
9.

Another modification of the same pro-
coss relates tn the relative position of the
two reaction chambers 58 and B1. Tt is
not necessary that reaction chember 88
he placed above reaction chamber 91 but
they may be placed on epproximately the
same level. Tn this case it will be neces-
sary to transfer the partially spent cata-
Twvst from the bottom of the reaction
chamher 88 to the top nf reaction chamhber
01 threugh o fransfer line of enlarged
cross section 1n which Ghe catalyst is
maintained in the flnidized state.

The "contaet maberial wmay be of a
cutalytic ur non-catalylic nature. If Is
sometimes advantageous fo rarry out

5 thermal cracking in the presence of a

nen-catalytic contact materizl upon
which deposits the eoke formed during

1lie cracking. In other vases the conver-

sion of hydrocarbons is earried out in the
presence of a solid subdivided catalyst
which hag a definite catalyiie action upon
the conversion reaotions, Any of the
catalysts employed 1n the art of ealuiytic
canversion of hydroearbons may be wsed
in  the present nrogess, Activated

 hydronaThon

Lentonites, moatworillonites, synthetic
impregnated or plural gels may be men-
tioned as examples. The catalysb may also
be depusited upon a carrier. Sometimes
it iz advantageous fo employ a shaped
catalyst in the form of pellets or spheres
of a few mm. diameter. Such catalysts
nsually. show a lower rate of atirition
than eatalysts of uncven skape.

The present invention may be advan-
tageously employed in the conversion of
hydrocarbons carried out in the presence
of a catalyiic or non-eatalylic contach

Jnaterial such as catalytic cracking, iso-

forming,  reforming, hydroforming,
aeromatization, polyvmerization, dehydrn-
genation, hydrogenation, freatment of
hydroearbons fov the removal of sulphmr
cempounds or unsaturates. By the ferm
** hydrocarbon reactions * it is meant fo
designate mot only conversion of hydro-
carbons but also  the so-ealled Fischer
Tropseh preecess in which hydrocarbong
are formed from » mixiure of carhom
monoexide and hydrogen in the presence
of a catalyst,

The synthesis of hydroearbons from
carbon monoxide and hydrogen Is wsually
carried out at an approximate tempera-
ture of say 390° P, in the presence uf a
catalyst. The latler may be a metal of
the iron group such as cobalt deposited
on kieselzubhr earrier. A small amount
of thorium or magnesium aetivatnr is in
most. cuses present with the iron group
catalyst, In seech & process there iz
nsually no deposition of carbon upon the

- vatalyst so that it will net he necessary

to burn it off. However, it is desirable to

70

E

85

H1H

96

regenerate the calalyst by freeing the 105

same’ from wax and heavy hydroearbons
depasited thereon by means of gaseous or
light hydruearbons. In the synthesis pro-
eess carried out aceording to fhe present
invention the regeneration is effected in
the repeneration chamhber, The catalyst is
present in the form of o descending com-
pact bed In both the reaction and re-
generation chamhers and the travsfer of
the patalyst from n lower level to an upper
level takes place in the fwidized state.
The necassary modifieations of the appa-
ratus and EEI‘UBESS steps from that de-
seribed in Figure 1, for example, will he
obvious to thosy skilled in the arf. Thus,
for example, it will be desirable 1o use a
xe gas or vaporized light
hydrocarbons for the transfer of the eata-
Lyst f7om the bottom of the resetion cham-
ber 9 to the top of the regeneration cham-
ber 20 through the transfer line 23 of
enlarged cross section,

The invention may also bs used in
various organic and Inorganic reactions
in which’ the reactonts are frateg OT vapors
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and the reschion flekes place in the
presenco of a contact material whether or
not of the eatalytic nature and which con-
tacl malerizl of more or less uniform

5 the reaction,

The expressions ‘° subdivided contact
materinl ** and ‘7 gubdivided catalyst ™’
in the specification and claims are meant
{v designale conlact material or & catalyst

10 of 2 mize retained on & seresn having a

15 tageous for ecarryin,

80
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hundred mesh per .inoh and a screen
aperture of 0.149 millimeter but having
particles not larger than ahout 15 mm. in
diameter. These are especially advan-

ing out ths present
invendlon because bhey can Dbe pussed
throvgh the resetion and regensration
sones in the stabe of & compact layer or
lLed and on the other hand they are com-
paratively easily fluidimed for transfer
vulside -the zeaction and regeneraiion
zones. It is advantageous to nse a con-
tuch material of more or less uniform
particle size,

The finidized condition is a physidal
stadn of & mixture of ﬁlasca or vapors and
solid particles in whick the solid par-
Heles ave distributed throughout the gas
or vapor and carried by it so that the
mixture of gas and solid particles acts in
many ways like o fiwid, It has, for
exampla, a definite hydrvusbaiic pressure
depending on ths amount of solid par-
ticles per unit voluie. . .

The linear gas or vapor velocities will
be amung the most important factors con-
tritmting to the maintenance of tho cata-
iyst or contact material in the form of a
moving compact ecolumn or ip flwidized
form, Ranghly speaking, the velocity of
gnses or vapors must increass approxi-
mately in direct proportion with the
sgunre root of the diameter of fhe sulid
pariicles in order to maintain the same
in the finidized state. The prerequisste
for this regulerity is that the pases or
vapors are present in the twrbulent com-
ditien of flow in the zone in which the
fruidized siate is mainbteined, Thus, for
example, if it i& found that a 8 wm,
diameter catalyst requires a linear vapor
velocity of about 6 feet per sceond for the
maintenanes of the desired fuidized state
in a iransfer zone, the linear velacity
must bhe inersased o about 12 fect per
second with eatalyst or contact materinl
nf approxzimately 12 mu, diameter. The
ncoessary velpcity is hest debermined
experimentally sinee it is inflnenced by
other factors smch as the shape of the
catalyst, the relative density of the solid
to the vapors, and fhe size distribution of
fthe sulid particles.

It is evident that lower gas or vapar
velocities must be maintained in the

reaction and regeneration zomes in which
the eatalyst is' preseut in the.form of a
descending compact column wor layer
according to the present invention. In
such o gonas the gases or vepors themselves
are present in the viscous eondition of
flow.

The following example will illusirate
the present process in its applieation do
the cracking of hydrocarbon cils:

A mixzed refinery gas oil of gravity

10

18

26.7° A.P.1. 4nd aniline point 188° ¥, °

waa used as feed stock, Iis initial boiling
poing was 260°“F. when distilled under
10 mm. shsolute pressure with H0% off at
495° T and B0% off af 628° I, The final
boiling point was 694° F. The feed stock
was stbmitted . to catalytic cracking in
the apparatus illustrated in Tguve 1
wader following conditions:

Average iemperature in ihe Teaction
rona—844° B, 1 :

Gouge pressure on Ghe reaclion zome—
5 1ba. per sq. in.

Space veloeity—31.60 vjvfhr.

Nature of the catalyst: Avid fzeated
clay

Average size of the catalysf: 3 mm. in

80

85

a0

digmeter
The following yields were obtained on 935
the gas oil feed:
400° 7. end poind
gasoline of
10 Ih. R.V.P. - 37.2% by volume
Bxcess butane, - 8.5% by wlume 100
Glas Qil . . & - B4.8% g volume
Dry gas 2 - 44% weight
Cokag Lo =~  3.b% by weight
Inspection of the gasoline:
Gravity—62:6° A.L.1. 105
Anjlins polnt—9L° ¥,
Acid hpat—4g?
iromine number—5&3
Oclane asumber—80 A.8.T. M,
Distillation :, 269% off ot 168° B, 509% 110
off at 212° I, .
Inspeclion of the ggs oil obtained in the
cracking:
Gravily—24.3° A.P.L.
Anilins point—id8® B, 115
Initial boiling point—485* ¥.
509 off at 6337" F.
762, off at 700° T.
Composition of the dry gas:
Hydrogen - - 30% 120
Methape -~ - - 119
0, hydrocarbons - 179%
C; hydrocarbons - 429%

The expre_ésg}o_]:_t_ ““ eompact bed of con-
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taot material or catalyst ™ iﬂ meant to
degignate in tha fellowing claims the
non-fluidized state of celalyst whether it
fills et the whole cross seetion of the
reactmn or regensration zone or is presens
in the form of a descending compuut
layer in the zone or in a series of zones.

Many modifieptions of the imvention
will be obvious o those skilled in the art.
Thus, for example, the reacting hydro-
carbon vapors or the regenmeraizon gases

may he passed econcurrently with the
condact material {hrough {he reaction and
regeneration Zones, respectively.

The invention is not to be limited by
thoss specific data which have been given
merely for purpose of illastration but
only by the following eluims.

aving now particularly deseribed a.ml

aseertained the nature of our said inwven-.
tion end in what manner the same is to be’

performed, we declars that what we claim
18 me
1. The methoed of Baﬂymg .ouh reacions

25 in the gasecus or vapor phase in a veac-

fion, zoue in the presence of a subdivided

contact material which needsregeneration
after therenotion by contact means of gases
in a regeneralion zoue, whick comprises

a0 em; %]oymg 8. subdivided contaet material

36

40

erginbefore defined and moving the
Ba:ﬂ waterial as a descending' compach
bed through both fhe regemeration amd
the reaction zones and in the fluidized
state outside the reaction and regeneration
zones whila elevating the contact material
from a lower to a high level.

2, The methed according to clajim 1 zs
apphed 1o hydrocarbon  reactions in
which the eontaet materinl is of eatalylic
nglure. -

3. The method aocording to elaim 1 or
2 in which hydrocarbon vapors are sub-
witied to conversion at an elsvated tem-

perature in eonfact with a subdivided

catalyst as hereinhefors defined.

Tuerization,

-l ’lhe method ac-}ordmg to ola,lm 3 in

which, whila the calalyst is maintained
inthe state of & descending compact bed
in ihe regenersion zune, an uvxygen-
confuining regenerzticn gas iz passed
over the catalyst.

9. The method according to claims 3
and 4 in which the regenerated patalyst
g returned to the npper part of the reac-
tion zone outsida both zomes in the
fluidized state.

6. Method according to claim 8 in
which, the reaction zane is maintained at
a ftemperaturs between 800—1150° .

7. Metbed according to claim 2 in
whiek hydrocarhén vapors are converted
by eatnlytic crmeking, isoforming, poly-
refurming, hydroforming,
dehydragenation, bydrogenation, aromat-
ization or treated for the pemaval of sul-
plur eomponnds and unsaturates.

8, Method aceording to elaim 2 in
whlch heated naphtha vapors ave pas&ed
thrnuah a first reaction zone and, after

. seperation of the cracked vapors from the

catalyst, at least part of the latter is
passed in the form of a descending com-
pact bed through a second reaction zone
ito.which heated gas oil va.purs are intro-
duced, theveafter separati t&i the eracled
gas ail vapors from the catalyst and pass-
ing the Auidized catalyst to the top of a
regeneration zons from which the
regenerafed eatalyst after separafion fromi
the oxypen containing regeneratwn gas
iz returnad to the first reaction zone.

8. Method according to claim 8 in
whieh the second reacilon zone is lower
than the first.

10, Methed of carrying out gas or
vapor reactions in the presence of a sub-
divideéd conteet maberial substantiaily as
rmacnhed and ascertained.

Dated this 1st day of March, 1945,
C . MARKS & CLERE.

Ieamingfon Spa: Printed for His Majesty’s S‘taﬁcﬂmcrﬁ' QOffice, hy the Courier Press.—I1B48.
Published at The Potent Office, 25, Southampion Buildings, Tondon, W.C.2, from which
copies, pries ls. 0d. each (inland) 1e. 1d. (ahroad) may he obtained.
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