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- This invention releles to & process and appa~
ralus for handling miztures of gases and par-
ticles and has for an objcel the provislon of
& method and apparatus for handling fuldized
solids in gas-solifs contaet systems. This in-
vention finds particular apnlication in processes
for the conversion of hydrocarbons by a fuld-
ized salulyst technigue,

In the operetlon of duidized calalyst processes
for the conversion of hydrooarons, particularly
cracking, it iy Lhe usual practice to operate the
catalyst regenerator at a somewhat higher pres-
sure than the hydrocarbon reaetor, This has
been found Lo be desirable sinee the efficiency
of burning in the regenerator is hrereased by
increasing the pressure of the rezeneration guges
and the efficiency of steam-stripping of eatalyst
withdrawn from the reactor is improved by low-
ering the pressure within the reactor. Thus in
commercial operations it has heen the yractice
to operate the regenerator at zbout 18 pounds
per yguare ineh gause and to operate the econ-
verler or reactor and the catalyst strippiing see-
tion ul about 9 pounds per square Inch gauge.
‘e vperation of the reactur al g different prese
aure then the econverter gives rise to' proh-
lems wilth Tespect to the neoeessary transfer of
spent ontulyst from the low prossure reactor to
the high presyure regenerator. Several schemes
have been ried which inelude mechanical serew
conveyors for effecting the franufer of the cat-
alyst from the low pressure zooe to the high
pressure gone, 'These mechanjcal deviess have
for the most part been abandoned becauze of
problems ineident to the erosion of mechanies]
equipment of this character. Aecordingly 1t hag
not hean feasible to constriet a catalytic oil con..
version plant utiliving a finidized cutalyst in
which the reactor and the regensrator ave placed
in side by slde relstionship. The problem of
transferring Mridized cutalyst from tie raneior o
the rescaerator has boen practiced for the most
bart by loceting the resctor above the regen-
£TaL0r g0 (hat the statie head devsloped by the
fluidized catalyst in the gystem will permif its
transier from the reactor maintained at low
pressire o the regenerpbor maintained ui z
higher pressurs,

The pasitioning of a laree rencior over a large
resunerator In e commereta] plant gives rise to
many problems of englnesving wnd construetion.
For exsmple, such stroctures are usually of the
avdar of apout 200 feet hivh and a greal deal of
expense 1S incirred in the suitable crection af
sueh 8 struscture including hecessary elevators
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end supports and foundations that will phort

hundreds of tons of equipment. A tall struacture

of this character also presents many enginesring
problems with respeet to cxpansion difficulties
resulfing from femperalures which will vary
from abmospheric to well over 1000° P, Ac-
cordinely it has heen recognized by the art that
it would be destrable to locale the regenerator
and the reactor at ground level if only means
eauld be devised for efficiently eyaling the cat-
alyst from the reactor to the regeneraloy,

A farther problem in conneection with the op-
eration of u hydrocarben eanversion provess em-
ploying & fuidized catalyet is the recovery of cat-
alyst and entalyst fnes that are entrained in
the gases or vapors passed from the remetor or
the regenerator. In the past it has been pro-
posed to employ various types of cvelone sep-
arators and eleclrostatic precipitators located
cither within or without the reactor or regen-
crator. Presently in use wre the So-called mulii-
clones or series huells. These deviees sye or-
dingrily positioned in the upper partions of the
reactor and/or regenerntor and serve to sep-
arate most of the catalyst particles and fines
from the gases escaping from these vessels, How-
ever, their structure is such that thep ean be
installed or replaced within the reactor or re-
generator Quly with some difficulty becausse of ex-
pensive and slow welding work vn internal hraces
and tube sheets and there exists a substantin]
item of repair or upkeep becnuse of thelr tela-
tive inaccessipility. '

Accordingly it is a further object of this Inven-
tlon to provide an afficient hydroearbon cof-
verston system employing s fluidized cafalyst i
which the reactor and regenerstor may be ap-.
erated at the desired prassures and may be po=
sitioned In side by side relationship ot eround
level. .

4 further cbjeet ol this inveniion is the pro-
vision of a method and apparatus for transter-
ring solid partieles in a solid-gas contact system
from 2 zove of jowur pressure to s zone of higher
bressure witbout using various mechanical de-
vices such as serew conveyors snd the like.

A urther object of this invention is to provide -
a method and apparatus for disengaging gaees
from particles simply ang efleiently.

A st further object of this invention is the
provision of a gas-particle disemgnging process
utilizing apparutus which may be readily in-
stalled and reinoved from a vesctor or regenars-
tor vessel,

A stlll further objeet of this invention is the
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provision of a fluidized catalyst conversion sys-
tem employing an efficient gas-solid catalyst dig-
engasing mesny and a substantially foolproect
catalyst transfer means for conducting fuidized
catalyst from a reactor at low temperature to a
regenerator 2t hizher temperature.

Further and addifional obiects will abpesx
from from the following description, the accom-
panying drawing and the appended claim.

in accordance with one emboediment of this
invention, solid finely divided particles of 2 type
that may be fluidized are transferred from a first
zone of lower pressure to a second sone of hizsher
presgure by the steps of Sowing the particles
{rom the first zone to 8 transier chamber, pass-
mg & gas into the transfer chamber ab & pres-
sure hizher than the pressure in the seeond zone,

4

flow is reversed, and then through a plurality
of annuiar passageways In which a swirl is Im-
parted to the gas, whereby the particles are sep-
arated since thelr inertia causes them to collect
on the side walls of the device whereafier they
fall te the boutum thereof and are dizcharsed
back info the reactor or regenerator. The sev-
eral shells within the housing are arrsnsed in
eopxind nesking and spaced relationship in order
t0 make optimuan uose of the avallable space as
will e apparent as (he description proceeds.
For g more complete underslanding of Lhis

- invention, reierence will now be made (o the

venting the ges from the transfer chamber while -

partiele flow inte it continues, then discontin-
uing the venfing unon the aceumilation of & pre-
determined amount of parbieles within the cham-
ber and then pressurc-discharzing the the solid
particies {from the transfcr chamber to the sec-
ond zene of higher pressure,

As will ke sppsrent as the description proceads,
this mefhod of transferting solid particles has
particular applivation in a hydrocarbon conver-
giom proeess involving the wse of a fAuidized cat-
alyst. In a proccss of this type the transfer
chamber employed serves nol only as megns for
pressurizing ¢atalyst to the regenerator but alse
serves ng means for simultaneously stripping the
eatalyst withdrawn from the reactor. I desired,
a plurality of transfer zones may be associated
with each reastor so thag ane transfer chamber
is always receiving catalyst from the reactor
while another transier chamber is being diz-
charged under pressure.

In another embodiment of this invention a
method and apparatus have beep provided for
dizcngaging particles from & gas-pavticle sus-
pension which comprises mepns for passing o
gaseous sireem eontbaining the particles througlh
a plurality of zones in which it is subjected to a
serles of successive veverse fows. and spiral
switls. This treatment, by reason ef the inertis
of the pzriicles and the centrifugal action, canses
the particles to separafs from the suspension.
In each successive zone there is preferably an
arca of ioercased cross section resulling o a
diminyfion of the rate of Jow of gas, therehy
tending o eause ovarticles to settle out of fhe
straam as the stream passes through the several
zones. In one embodimens the apparatus for sar-
rying out the contemplated msthod comprizes a
housing which is capable of heing suspended
through an opening n the upper end of a reactor
or regenzrator vessel. The housing has provided
therein a pluraliby of coaxial shells nested with-
in the housing and within each ofher In spaced
relation, each shell having « lower open end and
having an epper end termingting in an open-
cndied extensicn of reduced gross section. In-
verted cap members or domes having closed up-
per ends and depending side walls are positioned
over each cxicnsion and i spaced relationship
thereto and to an adjazent shell, thue providing
gas-receiving chamhbers and annular gas passage~
ways. Within the annular passageway are pro-
vided a plurelity of baiffle elemehis lor impart-
ing 5 spiral swir! €0 & gag passing downwardly
therethrough from a corresponding gas-receiving
chambper. Thus = gas gontaining partielos is
passed successively throush a plurality ol gas-
receiving chambers in which the dirsctlon of
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drawing which is o schermatic view talen par-
tially in section of an apparafus for cracking
hydrocarbon olis in the vapor sfate by means
of g Tluidized catalyst. Only the reaeting andg
regenerating sections of the devipe are shown,
it being apparent that additionz]l and auxiliary
eguipment, not here pertinent, may be employed
in cominerecial practice.

The apperatus showit in the drawing comprises
a reactor il and a rogenerator 12 in which
former a desired hydrcearbon eracking process
is oarried out in the prescnee of a fdukdized cal-
alyst, and in which latley the cetelyst is regen-
erabed by buning in the presence of a combus-
tiom-supporting egas. Repenereted cotelyst is
sirculated from the regeherator 12 to the reactor
i0 fthrough o conduit [4 and o vonduif (6. A
fresh ocharge of hydrocarbons iosether with Te-
oycle stock angd slurry from o slurry settler (not
showmy is introdueed into the system throueh a
conduit 18 in admixture with injection steam
introduced fhrough conduit 26, The hydrocar-
bens are vaporized by the injection steam and
the hot cabalyst from conduit (5 and the re-
sulting miziure of hydrocarbon vapors, injection
steam and regeneraied catalyst is passed io-
gether through condult (€ o a lower porvbion of
the reactor 13, The cafalyst in {he reactor 10
iz cycled to a lowcy pertion of the regenerator
i2 threugh a suitable downcomer 22, a pair of
transier chambers 26 and 26 and a conduit 23
In the conduit 28 the catglyst iz mixed with a
stream of an oxidizipg egss Mtroduced through
condult 23 abt about 20 pounds per square inech
gonge . and passed to the bottom of the regener-
atoy 12 . sccordance with the usyal practiee.
Vapors and gaces ineluding conversion products
pre withdrawn irom the reactor i8¢ throuzh an
outlet 33 from which they are passed o suilgble
fractionating equipment and other treating apn-
paratus (not shown). The sases of combustion
are withdrawn from the regenerator 12 through
an oublet mipe 32 passing through 2 steam gen-
cralor 34 and the pressure of the combustion
egoses in the regenerator s determined by a sci-
ting of & valve 36 controiled by a differcniial
pressurs-regulating nstrument 38 which is ad-
justed in accordance with thie pressure difieren-
tial desired between the reactor [0 and the re-
generator 12, In commercial operetions for the
cabalytie eracking of hydrocarhons this pressure
difterential iz about & pounds per sguare inch,
the regetor operating at about & pounds per
square inch gawvge and the regeneralor operating
at about 18 pounds por square inch gauge.

In order to irsnsfer the Auidized eatalyst from
the low pressure reactor {8 te the hish pressure
tegenerator 2 and in order ko strip the eafalyst
of volatile hydrocarbon matevials, the catalyst is
withdrawn from the reactor §0 through tite dowii-
comter 22, s slide valve 40 and a conduil 42 which
is divided into two legs 29 and 46 in the manner
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indieated in the drawing. The conduits compris-
ing the fwo legs 44 ang 45 discherge respectively
inta npper portions of the iwo transfer chasmbery
24 and 28 and this discharge is controlled by
weightéd fAapper vaives 43 and 5. The slide
vaive 40 is cuntrolled hy a resctor level control
strument 62 which may be adjusted so that any
desired level of Auldized catalyst may be main-
tained within the resctor | g,

The transter chamber 24 is vented av its upper
portion through s conduit 34 amd a snap valve 5§
o an upper section of the reactor 10, Nikewisc
transfer chamber 25 iz vented af its upper par-
ton through a conduit $8 and snap valva 60 to
an. upper portion of the reactor (9. The Vet
ing shap valves 56 and 60 are respectively con-
trolled by difersntial pressure type Ievel con-
troller devices 62 and @4 which latier are ad-
Justed so that the valves 66 and &0 are normally
opcn but snap shut whei g4 predetermined quan-
Hiy of fluidized catalyst has haen discharged
into elther clusmber 24 or £§ through legs 44
or 4%, as hereinafier described.

The transfer chambers 24 and 26 have open-
ings 66 and 88 adjucent the hottom ends thereot,
said openings being controlled by Aapper valves
10 apd T2. These openings Gischarge into a hop-
wer 14 which communieates through a spoul 16
to the condui; 28 so that, ally cabalyst dischorged
info the hopper 74 will be picked up by the re-
generation gases Introdused through the cone
duib 28 and passed to the regenerator | 2 in the
usugl manney. '

The lower purtlons of the (ransfer chambers
24 and 2§ are provided with verforated plates 86
which may take the shape of funnels whereby sny
catalyst is dircuted toward the obenites 86 and
68. A steam Iine &8 sUpplyinig 2 manifold 8 iz
provided whereby to infroduce steam ab whowut 40
bounds per sguare meh gauge Into the transfer
champers 24 and 25 at o plurzlity of points be-
neath the perforated plates 85 o that the steam
Will pass up through the perforationg in the plates
86 and maintain any calulys: that mey be present

in the fransier chambers 24 or 26 in the {uidized

condition.

Clroulation of the eatalyst from the regener-
ator 12 through a downcomer 78 and the condult
14 1s controlled by a valve 80 which in turn is
regulated by a femperature conirol device 82 and
& differential pressure control device B4, a8 will he
wnderstood by thuse skilled in the arf, - :

The operaiion of the apparatus thus far de-
scribed 1s as follows: Injestion steam, hydrocar-
bon ofl vapors and regencrated catalysl are
passed through condutt {6 into the bottom of the
feactor 10 in which is maintained a Auidized bed
of catalyst particles, The cabalyst may eomprise
the usual type that is employed for operating a
fluidized process, such as silica~-alumine, silica-
magnesia, activated clays, cie, which may he
activated or prometed with other metal pxides as
is'well known in the ark, Generally speaking, the
Teve] dividing the dense bPhase and the dispursed
phase of catalysi in the reaetor iz controiled so
that it is normally podgitioned just below the
lowermost portlon ot & conauit 94 positloned
the vpper portisn of the resctor. the strueture
and operztion of which will he more fully ex-
blained hereinafber. Tikewise the level of cata.-
Igst in the repenerator is normally maintained
Jjust below the lowermost portion of a condnit 92.
Inasmtich as the pressure in the regenerator 12 is
higher than that in the reactor I8, there iz no
broblem in obtaining the How of catalysh into the
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reacfor-10, Conversion temperstures for erack-
ng in the reactor 18 ara usually within the range
of about 800° and-1050° I, and regeneration fem~
peratures within the regenerstor are usually
within the range of ghout (000 angd 1240° P,
Spent catalyst is continuously withdrawn from
the reacior 10 throush the downcomer 22 and
slide valve 40, the discharee through the valve 40
being controlled by tha reactor level control in-
strument $2 so as to maintain the desired leva]
of catalyst in the reactor ap all times, Catalyst
passing through valve 40 is dischareed into con-
duit 42 and Hows into leg 44, the lower end of
which is normally held vlosed by a fapper valve
48. It will he noted that the conduit 42 and the
legs 44 and 46 are so constructed that the cata~
Lyst will preferentially flow into leg 44 angd cannot
Tlow Into leg 46 unless leg 44 is tuil of eatalyst.
‘When o predetermined head of catalyst has
heen built up in the leg 4, then fapper valve A8
will apen o discharge the catalyst inte the irans-
fer chamber 24, In the meantime steam is in-
troduced into both of transfer chambers 24 and
26 under a pressure whieh is significanfly higher
than the pressure obtaining either in the reactor
10 or the regencrator 14, e, g, abont 40 Dounds par
fuuare Insh. The steam passes upwardly through
the perforations in plates 8§ serving to fHuidiza
and strip volafile hydrocarbons irom any eatalyst
lizat s introduced iuto either of these {ransfer
chambers. Steam from tromsfer chamber 24 iz
vented through conduit 84 and valve 56 into an
wpper portton of the reactor I above the normal
Ievel of the dense phase of the flwidized catalyst.
"The flapper valve T8 at the hottom of the trans-
fer chamber 24 is weighted 50 that it will not
oven solely by the hydrostatic head of the fluid-
lzed ‘ catalyst maintained within the ‘transfer
chamber 24, Thus catalyst flows by gravity into
the transter chamber 24 until 3 predetermined
amount has accumulated thorein as determined
by the differential pressure type level comirol de-
viee 82 and durintg this time the steam continy-
ously strips the catalys introduced “into the
charmber., When the predetermined amount of
catalyst, as determined by the device 62, has en-
tered the transfer ehamber 24, then the device 62
aperates fo snap the valve 56 Lo & closed position.
When this happens, the pack Dressure now caused
hy the steam introdurced into the {ransfer cham-
her 24 eauses the Aapper valve 48 o closs, thus
preventing the introduction of more catalyst into
the transfer chamber. At the same time or upon
the acotmudation of additional pressurs within
reason of the stcam contimg-
wusly introduced, the weishied fapper valve 70 is
foreed open, thus ‘eausing the ealulyst in the
¢hamber 24 to distharge through the opening &6

. into the hopper 18 from whenes it ig picked up by

<]
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regeneration gases and discharged inio the re-
venerator §2, )

As the wansfer chamiter 24 is heing discharsed
in the manoer Indicated, that is, while fapper
valve 43 is closed, catalyst will build up within the
leg 44 and after that leg has beeome full it will
spill over into leg 46. The weight of the catalyst
acemnnlating in the leg 46 win cause the lapper
valve %6 to open and the coialyst will be dis-
charged inio the transfer chamber 26, the opera-
ton of which iy the same ag the operatiem of
transfer chamber 24. Thus transier chamber 26
provides means so thai the withdrywal of catg-
Iyst froin the reaction chamber can be suhstan-

. uially uninterrupted during operation. It will be

75

neted that Sapper valves 48 and 5p rl'e weighted
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50 0s to reguire & predetermined head of catalyab
t0 be huilt up within legs 44 and 43 befere either
can open. This requires the steam to vent from
the frensfer chambers 24 and 26 through the can-
duils 54 and 58, respectively. ]

Tt will Be noted that although the stripping
steam introduced intuv the transfer charsbers 24
and 26 is ot & relatively high pressure, perhaps 48
pounds per sguare inch, the volume ia relatively
smull so that the steamn which is vented fo the
rezetor throurh the econduits 63 and 58 while
valves 56 and 8§ are still open is so small that
it will not appreciably affect the pressure within
the reactor. Likewise the volume of stearn passed
to the regenerabor (2 while the transfer chamhers
ara discharging is o smali that it will not ad-
versely affeet the regeneration of the catalyst.

Thus it will be seen that an eficient method
has been devised for transferring cafalyst parti-
cles from a low prassure remctor fo a highqr
pressure regenerator withoud employing mechani-
cal devices such as screw conveyors and the like.
The device is exeeadingly simple in operation and
reguires little care or adjustment, An imporéant
fenture of the device is that the {ranster eham-
hers als0 serve as stripping zenes for the cataiyst
and the stripping steam provides the pressure for
automatieally discharging catalyst from the
transfer chambers.

As previously indiesbed, one feature oi his in-
vention relaies to means and methods for dis-
engaging particles {rom the gases withdrawn from
the reactor or the regenerator. In the drawing
a device contemplabed by this invention is shown.
assoclated wikh the upper ends of cach of {he
rasctor and the regenerator, However, inasmuch
55 the essenbiel operation of hoth of these devices
is the same, only the one coniained within the
_ reactor {8 will be specifically described.

The particle-disengaging means comprises a
eylindrieal honsing 86 which may be remavably
secured thraugh an upper ¢pening in the top of
the reaector (0. The housing 5% communicaies
with the effuent passazeway 30 and s provided
with a Jower extension 9% having & reduced cross
sention with an opening in the bottom thereof
controlled by a weighted Aapper valve 180. The
extension 88 and the fapper valve I0D serve to
discharge back to the reaction zone any catalyst
coliected within Ghe housing 96 as hereinafter
deseribed.

The conduit 94 having an upper open end 102
is sepmred to the housing 86 by any suitabie
means. The conduit 94 is provided with a reverse
bend 104 edjacent the boitom thereof and com-
munieates with the interlor of the housing
through en upwardly extending portion 108. Be-
low the reversse hend 188 of the conduit 94 Is an
open-ended extension 108 controlled by s weightsad
flapper valve |10 which permils the eatalyst col-
lecting in the leg 188 Lo be discharged back o
the reaction zone. Normally the level of the
dense phase of the Auidized catalyst is maintained
iust below the dapper valves 100 and 111,

Within the heusing §68 there is provided a plu-
rality of inverted shells (12, 114 and [{6. These
shells are coaxially arrenced in nested spaced
relationship to themeelves and to the side walls
of the housing, Each of the shells £12, 114 and
{16 has open lower end portions which termi-
nate adizcent the botiom portion of the hous-
ing 96, ach of the shells is provided with open-
ended extensions of raduced cross-sectlonal ares
adjacant the upper portions thereol and these
open-ended extensions exiend respeetively into
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mverted caps or domes 118, 120 and 122, The
caps have elosed end portions and side walls de-
pending over the respective exiensions and in
spaced relationship thereto to provide gas dis-
churee chamhers (24, 126 and 128 of increased
cross-sectional arer in which the flow of gases
passing through the device Is reversed In diree-
tion, The upwardly cxtending extensions ars
speeed from the side walls of the caps [18, 120
ahg 122 to provide annular passagcways 119, 121
and 123 and the caps are also spaced from the
shell next above likewise to provide annuisr pas-
sageways [25, 127 and 29 for the flow of gas.
The anmmiar passagewsys (1%, 121 and 123 are
provided with a piurality of inclined stationary
bafie elemenis 130 which serve to impart a switl-
ing motion to the gases which pass through these
annpular passegeways.

The operation of the gas-particle disengaging
device described immediately above is as follows:
Ciases and vapors resulfing from the conversion
of hydroesrbons in the reactor, as well as the
injection steam and stripping gases Introduced
through concdhrits 54 and 58, pass to the fop of the
reactor i¢ and into the conduit 94 through the
upper opehing i02. Even though the upper por-
tion of the reactar chamber contains catalyst only
in dispersed phase, there is siill a considerable
guantity of catalyst and eatalyst files contained
within thess vapors. The gaseous suspension
deseends through the conduit 34 to Lhe refurn
bend (04 at which location some of the catalysh
is thrown cut of the gas by is inertia. The cad~
alyst which is thrown outb collects in the leg (08
and 1z discharged back to bhe reaction sone
throvgh the fapper valve 110 only after it has
built up to & predetormined smount within the
leg 108. Becsuse of the fast that there is alwars
& predetermined amount of catalyst within the
leg 108, no gases can escape through it hack to
the reactor. The poses stifl contaiing catalyst
and calalyst fines then pass upwardly through
the eonduit {06 into & pipe 132 and into the upper
extension of shell 116. 'The gases are axially In-
jected nto the chamber [28 where they are
reversed in direction and passed downwardly
through the annular nassageway 123 hefween the
eap 122 and the upper extension of the shell 1 (6.
While the gases are being passed through the
annular pasageway 23, they are subjected to 2
swirling aetion by the fixed haffles 130, Any cat-
alyst or cafalyst fines that are separated from
the gas at this stage of the operation drop down
inte the shnular space between the lower por-
tions of shell fi4 and the shell {16. It is impoar-
tant to note that the fapper valve 180 in the bot-
tom of the housing 86 15 adjusted to remain closed
untkil sueh time as the catalyst level within the
housing extends somewhat above the lower open
ends of the shells 112, 114 and 118, Thus cat-
alyst falls downwardly below the cap 122 and
colleets in the holiom of the housing. The gases,
partially freed of catalyst, cannot follow the
downward course since their path is blocked by
surplis catalyst confained within the housing
ahove the lower ends of the shells., Therefore the
gases sl coniaining some catalyst and fines
reverge their direction of Sow angd travel upward-
1y in the annuler spece 129 and fhrough the uppar
extension of the shell 114 fo the next suesessive
chamber 126 wharein the direction ot flow is again
reversed to a downward direction. Thereafier
the gas iy swirlcd lhrough snnular passageway
{21 and passes in a similar manmer throuch pas-
sageway (27, chamber 124 and passageways {18
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gnd 125 and finally out through eonduif 30. The
zag Is thereby substantislly freed of particles
which are eollected in the bottom nf e housing
8¢ irom which they are reintroduced inte the
reactor.

It will be noted that the device ags depicted in
the drawings subjects the gas in a short period
of iime to seven successive reversals including
three swirls, wherehy substantially all the catalyst
and fines are rempoved therefrom before being
dischiarged from the reactor. Also the veloelty
of the stream in the Sluccessive annular pagssage-
Ways continuously diminishes bhocaiss of the in-
creased cross-sectional aress fhiereof thereby
facilitating the soparation of the partieles. While
bafle clements {20 ars embloyed ta impert the
desired swirling in the annular passageways 119,
121 and 123, they way bs elimingted In somne gr
all of these Diossageways., However, generally
Speaking, their pregsence is desired if maximum
effleieney s to be achieved,

Thus it will be apparent that an cificient method
128 been provided for disengaging gases and
partleles. The device ig comperatively simple in
cheration having no moving parts and may be
readily mstalled in and removed irom & resctor
or regencrator when required.

The invention has been deseribed in the fore-
Eoing with partinular reference to a eatalytic hy-
drocarbon cracking operation. The invention also
has applieation in other hydrocarbon conversion
DPracesses amploying a solid particulate eatalys
and vaporoys reactants, such ag reforming, aro-
matization, lsomerization, desnifurization, alkylg-
tion, ete. It is also useful in other processes in-
volving steps of contaciing materials n the gas
and solid slate, such as the Fischer~Tropsch syn-
thesis and the ke, as will be readily apparent {o
olie skilled in the art. i

While a particular embodiment of this inven-
tion is shown abnve, it wil]
eourse, that the invention is nob to be limited
thereto, since many modifications may be made,
and it is contemplatad, therefore, by the appemied
claim, to cover any such madifications ag fel]
within the true splrit and seope of thig inver-
tion. :

I cluim:

A brocess for the conversion of hydrocarhons
employing a solid catalyst it the fiuidized state
eireulated hetween a conversion zone of lower
Bressure and & regeneration zone of higher pres-
sure which comprises maintaining s dense bhase
of eatalyst in (he Huidized condition in 5 lower
bortion of the conversion zone, gravity-flowing p
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stream of catalyst from said lowar portion fo a
first transfor chamher, passing a strivping gas
inte a lower portion of said Arst transfer cham-
ber and into a lower poriion of & second trans-
for chamber et 5 pressure higher than said higher
pressure, venting said stripping gas from upper
portions of both of said transfer chigwmbers nto
saif eonversion zone while catalyst fow into said
first transfer chamber continues, discohtimying
the venting from said first transfer chamber ypen
the aceumulation of a predetermivned amount of
catalyst within said first transfer chamber, then
diverting the flow of catalyst to said sceond trang.
fer chamber, Prasfure-discharging said .catalyst
itom gaid first transfer chamber by stripping zas
vressure built up therewithin while the flow of
catalyst {o sald second transfer chamher com-
tinuss, discontinuing venting of stripping gases
from said second transfer champber upon the
accumulstion of a predetermineg amoumt of et~
alyst therein, rediverting the fdow of eatalyst to
sald first fransfar chamber, nressure-discharging
said catelyst from said sacond (ransfer chambar
by stripping gas pressure built up therewlthin
while the flow of catalyst {0 said fivsy btransfer
chamber continues, transferring catalyst dig-
charged from said first and scvond transier chnry-
bers to saiq regeneration zone in g siream of
Tegenerating gas, cyeling regenerateg catalyss
with & vaporous ehargs stock Irom said regenera~
tion zone to g Iower bortion of said conversinn
2one, withdrawing & siream of 4 mixture of
Siripping gas and Yaporous hydrocarbon eon.
version products from an upper portion of saig
tonversion zone, and subjecting said stream fo
& plurality of surcessive reverse flows and spiral
swirls whereby to disengage catulyst from the
mixture, and returning the disengaged eatolvss
to.the conversion zone,
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