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conditioning zone (2) in dense fluidised bed upstream of an

feed and of the catalyst.

METHOD AND DEVICE FOR DESCENDING CATALYTIC CRACKING BY INJECTING FEED AT AN ADEQUATE ANGLE

A process is described for the catalytic cracking of a petroleum feed, wherein the catalyst coming from a regeneration zone (4) is caused to flow in a

injection zone (10), the fluidisation rate being between 0.1 and 30 cm/s. A catalyst flow

through a member with a constriction (11) is regulated in the injection zone (10), the hydrocarbon feed (12) below the member with the constriction is
injected counter-current to the direction of flow of the catalyst shaped and at a predetermined injection angle as a function of the linear momentum of the




US Pat.ent 4919898 describes the formation of a falling curtain of catalyst
fromrectangul ar openings comng froma,bed pressurised by steam This bed
therefore controls the pressure dlffereﬁce bet ween the vessel which

contains the pressurised bed and a chanber for m xing the catalyst and the

feed domstw% dohe bed. PCT/FR97/01630
Thi s paten SO describes the injection of the feed in the direction
of t he val ve which forns the curtain. Operatl ng a pressurisation system

on an industrial scale with a viewto re fl mel y
difficult becAPRO¢ESS AN APPARATUYFOR &gﬁfﬂyﬁfpwa very
smal | pressure variatio gﬁ@ﬁBe solid flow rate
whi ch can therefore be %m%@ﬂﬁ?’h se egﬁ vity of the desired
products. US Pat ent 5296 UNT@!ACONDOIONED CATAKYST d f | owi ng annul ar

catal yst curtain. The feed is injected downwardly at |east partly through a
radi al openi ng under the seat of a frustoconical plug valve which is placed
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mass equal bastom @wodppened. The aimof the invention is to overcone the
drawbacks of the prior art. It has been noted that by conditioning the
density of the catalyst by causing it to nove

One of the major problems encountered by the refiner is that of optimising the

production of gasoline along with increased production of light C; olefins.
Technological modifications to riser FCC units consist in reducing the residence time
of the feed in the catalytic zone in order to bring such values to less than 0.5 s,
essentially by increasing the circulation rate of the feed and catalyst. Combined with
an increase in the reaction temperature, such a reduction in the residence time
encourages primary cracking reactions which are to the detriment of consecutive
hydrogen transfer and secondary cracking reactions.

In a further technological modification along the same lines, the back-mixing
phenomenon which is characteristic of riser units is reduced by employing descending
co-current flow of the gas and catalyst. In this type of flow, the radial concentration
and flow rate profiles are “flatter”, and so approach “piston” flow which is well-

known in promoting gasoline selectivity and in reducing secondary cracking reactions.

The major problem with this type of reactor is concerned with the close contact

between the hot regenerated catalyst and the hydrocarbon feed.

US Patent 4919898 describes the formation of a falling curtain of catalyst from
rectangular openings coming from a bed pressurised by steam. This bed therefore
controls the pressure difference between the vessel which contains the pressurised bed

and a chamber for mixing the catalyst and the feed downstream of the bed.



i.n sui-tablie geonmetric forms and by optimsing the zone for injection of the
feed into the reaction zone, the selecthvity of the cracking reaction would
be substantially i-nproved. To be nore exact, the invention is concerned
with a process for the fluidised bed catalytic cracking of a petrol eumfeed
into |ight efhisgééeb!@diiédéseﬁﬁes%é fljddtion oFHRCTeed th #RMBreeRGI6T thevalve widalet | on
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The aim of the invention is to overcome the drawbacks of the prior art.

It has been noted that by conditioning the density of the catalyst by causing it to move
in suitable geometric forms and by optimising the zone for injection of the feed into
the reaction zone, the selectivity of the cracking reaction would be substantially

improved.

To be more exact, the invention is concerned with a process for the fluidised bed
éatalyﬁc cracking of a petroleum feed into lighter effluents in a catalytic cracking zone
comprising a reaction zone, or dropper, into an upper end of which, termed the
injection zone, regenerated catalyst coming from at least one regeneration zone is
introduced, the catalyst is shaped by means of a shaping member having a
constriction, the catalysf is contacted w1th the feed, a downward flowing mixture of
catalyst and feed is formed, at least the majority of the feed is vaporised in said

injection zone, s_aid feed is cracked in order to obtain lighter effluents, the effluents



bet ween 4 000 and 6 000 kg/nferr].s. Advant ageously, the feed can be
injected by means of a plurality of injgctors arranged all around the wall
of the injection zone at an angle which™is |less than or equal to 30 degrees
relative to the horizontal, and preferably at an angle of 5 to 25 degrees.
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particul arly advant ageous during start-up of the unit, which is an unsteady
st at e. dropper. : _

The flow of catalyst which moves by gravity towards the constriction with a variable
or constant cross-section of flow is usually between 200 and 20 000 kg/m?.s, and
preferably between 1 000 and 10 000 kg/m’.s, an excellent range of values being
between 4 000 and 6 000 kg/m’.s.

Advantageously, the feed can be injected by means of a plurality of injectors arranged
all around the wall of the injection zone at an angle which is less than or equal to 30
degrees relative to the horizontal, and preferably at an angle of 5 to 25 degrees.

Usually, the injection aﬁgle B is determined in such a way that the resultant of the
vectors standing for the linear momentum of the feed and. the linear momentum of the
catalyst is substantially horizontal, e.g. at about 10 degrees to the horizontal. To be
more exact, the ratio of the catalyst by weight to the feed in the injection zone can be
between 5 and 20, preferably between 10 and 18. The rate of catalyst flowing by
gravity through the constriction can be between 0.1 and 20 m/s, and advantageously
between 0.5 and 5 m/s, whereas the rate of the atomised feed droplets is usually
between 50 and 100 m/s, and preferably between 70 and 90 m/s.

A curtain of catalyst can be formed in two ways:



- in‘accoridance with a second variant, the curtain of catalyst can be
formed by a shaping nmenber which conpri ges a fixed central portion which
co-operates with the wall of the injection zone or with a fixed portion
attached to said wall. The central, fixed or novable, portion according
to the variant is advantageously conical or frustoconical in shape, and,
together with the wall which is usually cylindrical, defines a constriction
Wi th a const damaceardanse iwith  ficst vasiantea tshaping mefribencdmbe used fon saidyourtain,
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The central, fixed or movable, portion according to the variant is advantageously
conical or frustoconical in shape, and, together with the wall which is usually

cylindrical, defines a constriction with a constant or variable cross-section of flow for

the catalyst, depending on the case, and preferably annular. Of course, the central
portion which is fixed or movable could be cylindrical, spherical or ovoid in shape.
Members of this kind for shaping the catalyst are described in the Applicant’s Patent
(FR 2631857) which is incorporated herein by reference and which also teaches about
injecting a feed perpendicularly to the direction of flow of the catalyst.

- in accordance with a third variant, the catalyst can pass through a constriction in
said shaping member which has a substantially constant but circular cross-section of

flow.

It is possible to adjust the flow rate of catalyst in the injection zone using a valve with |
variable opening which can be that in accordance with the first variant, or a valve with
variable opening which is placed in the line for introducing hot regenerated catalyst
from the regenerator to the conditioﬁing zone. This valve is also controlled by a

temperature sensor at the dropper outlet.



zone using a pressure equalisation |ine which connects the disengaging zone
to -the upper part of the regeneration zgne. Under these conditions, the

hei ghts of the dense fl uidised beds in tthe conditioning zone and in the
rregeneration zone are substantially the sane. Since gas can easily be

di sengaged fromthe catalyst in a sufficiently large volunme in the

di sengagi ng zone, there are substantially no bubbles of fluidisation gas
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hydr ocarbon feedis introduced in such a way that fine droplets are forned
whi ch are dhesandut ed honogeneously in the introduction zone. An auxiliary
fluid, called atom sing fluid, which pronotes the production of fine
droplets can also be introduced with the hydrocarbon feed. This auxiliary

fluid is ussiabd gasafl@asiBUsddisengab@PFomGhe Batdlst Mhi GUffidientiyeladld vothie i Ch i n
hydrogen or in hydrogenated conmpounds coming fromother units in the
refinery. the disengaging zone, there are substantially no bubbles of fluidisation gas riging up dmt i on
usually t aktﬁg c&@gtesugﬂtﬁl‘ng%owneg 51 ér%rg]el%e?'aqgf, and therefore the course of solids

is not disturbed.

The size of the injection chamber of the reaction zone is usually such as to enable it to
receive a given mass of catalyst, so that the residence time in that zone is usually

between 0.02 s and 0.5 s, and preferably between 0.03 s and 0.1 s.

The catalyst can be one of those known to the skilled person, e.g. those cited in
US Patent 5296131.
The means for introducing the hydrocarbon feed can be any means known to the
skilled person which permits the introduction of a hydrocarbon feed, preferably in the
form of droplets which preferably have a mean diameter of less than
5x10* metres (m), and advantageously of less than 1x10™* (m). It is preferable if the
| hydrocarbon feed is introduced in such a way that fine droplets are formed which are
distributed homogeneously in the introduction zone. An auxiliary fluid, called
atomising fluid, which promotes the production of fine droplets can also be introduced
with the hydrocarbon feed. This auxiliary fluid is usually a gas such as steam, or a gas
which is relatively rich in hydrogen or in hydrogenated compounds coming from other
units in the refinery.:



Usual ty, t:he ends of conventional type injectors open into the inside of
the injection zone. The jet of droplets_of feed which is substantially
equal in size to that of the particles gnd which is at an injection angle
according to the invention breaks the falling curtain, or falling stream
of catal yst : ' hp(glf( r s ‘*ﬁw Ldach at the periphery of the
I nj ection z%tﬁ)glldaﬁgglfh@ e c%tpgﬁso? S ap%ng rrééﬂ;lbﬁg{ri,' and their ends are

| ocated in at | east one plane which is substantially perpendicular to the
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between 0.5 and 1 tjnmes_the diameter of the injection zone. By optim sing
this di stan@lingryrteieor falling stisamaofgatalyt. t he counter-current feed as wel |
as the flow of catalyst flow ng through the constriction, it is possible to
significantly inprove gasoline selectivity. The invention is also
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catalytically cracking a hydrocarbon feed in the presence of a cracking
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with an injection chanber at the upper portion of the dropper and which
contacts the feed with the shaped catal yst, a vessel for separating the
ef fl uents fThmdistaoce of these injedtors: startingHeor dhe: thepreticalapoints qfhmpdmo;i%be, and
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point of the catalyst shaping member is at the most equal to twice the diameter of the

injection zone.

Preferably, this distance can be between 0.5 and 1 times the diameter of the injection

zone.

By optimising this distance and the injection angle of the counter-current feed as well
as the flow of catalyst flowing through the constriction, it is possible to significantly
improve gasoline selectivity.

The invention is also concerned with a catalytic cracking unit comprising a dropper
reactor for catalytically cracking a hydrocarbon feed in the presence of a cracking
catalyst and for producing an effluent of light products and of coked cracking catalyst.
The unit comprises a member having a constriction for shaping catalyst upstream of
the dropper, a feed supply which communicates with an injection chamber at the
upper portion of the dropper and which contacts the feed with the shaped catalyst, a
vessel for separating the effluents from the coked catalyst in the lower portion of the
dropper, and at least one chamber for regenerating coked cafalyst and communicating
with the separation vessel, and a line for supplying regenerated catalyst which



7 connects the regeneration vessel to the catal yst shapi ng nenber, said
uni't being characterised in that it congrises a vessel for conditioning the
regenerated catalyst into a dense fluidised bed connected between the
regenerator and the catal yst shapi ng nenber, said vessel conprising
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catal yst (approx. 780[err]C). The effluents are separated fromthe catal yst
in a per se known stripper 14, are renoved via a line 15, whilst the
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into the second regenerator 4 by neans of a |lift 25 where it undergoes a

According to Figure 1, a per se kﬁown entrained fluidised bed catalytic cracking
apparatus 1 essentially comprises a dropper (descending reactor) 13, the upper portion
of which is supplied with catalyst which has been conditioned in a conditioning
chamber 2. That chamber is supplied with catalyst via an inclined line 3 originating
from a regeneration zone containing in this particular case two fluidised bed

regenerators 4 and 17 in superposed relationship.

The upper portion of the dropper is supplied.w_ith a feed which is introduced by
injectors 12 and which is vaporised in contabt with the hot regenerated catalyst
(approx. 780°C). The effluents are separated from the catalyst in a per se known
stripper 14, are removgd via a line 15, whilst the cafalyst, once stripped using steam,
for example, and containing coke, is recycled to the first regenerator 17 by a recycle
line 16. The partially regenerated catalyst, in the presence of a gas containing oxygen,
rises up into the second regenerator 4 by means of a lift 25 where it undergoes a
second combustion step in the presence of a gas containing oxygen. The presence of

cyclones or fluidisation means in the separator or regenerators which are well-known



second: conbustion step in the presence of a gas containing oxygen. The
presence of cyclones or fluidisation megns in the separator or regenerators
whi ch are wel | -knoewn 8 to
the skilled person will not be discussed here, and, for the sake of

si npli ci ty, soteheukifled eﬂ&n%&in\ﬂat be disofssdd RubeNand, for e JaRe BPERplERG! they Ne hot
regener at ed cat al yst com ng fromthe second dense fl ui di sed phase

r egener at i care potshown in thedrdwingd. by gravity through inclined line 3 into the
conditioning chanber 2 as a dense fluidised phase upstream of the dropper
13. A fluidisation ring 5 supplies a fluidisation gas 5a which can be

steamt o thforh ke B0k, thﬁ&eéeﬁ@rafeﬁtcﬁial% cc?‘ﬁiﬂ?'ﬁdxﬂﬂie%@cdﬂ&%éﬁé’é fldlised r at e

of 10 cm's ensity of the catalyst efore between 550 and 800
kg/ nferr], phase eegenpdation aode Uymtnn!ubgd bgQavity thireugh| inclindchdine i ¥ éntofthe he

cat al yst COI‘ldIIjO[‘lIn hthat inits e ortion it has a
zone 8 for Pnditiogus ‘g‘ﬁméﬁg})f‘sr% qeém}:g;eugs’gea&{lggm;b{gg&e( inlet to
line 3, and at a height which is betvveen one third and a quarter of the
total height of the conditioning chanber. A pressure equalising line 9
connect s t h& fllidisatipmormge 6 tsupplies d fluitlizationp gas Sppohichorandie stéen $@ denidwer
regener at or. Under these copditions, the level 7 of the fluidised bed in

the second Pestiemef the satalysh conslitiening ghambez at p ratg a6 d 0098 d'he densiw) qfethe by an

?lortL;;)wa{e%%gsttol{ %{%L{edli)%bggsdw]gm?he c)c()(%nst’::%?\rng §S%I?djq%@ Sltlr)éam

of the concli(mlkymhg vessel 2, the apparatus conprises an injection

The size of the catalyst condition.ing' chamber 2 is such that in its upper portion it has
a zone 8 for disengaging gas from the catalyst, located above the inlet to line 3, and at
a height which is between one third and a quarter of the total height of the
conditioning chamber. A pressure equalising line 9 connects the disengagement zone

to the upper portion of the second regenerator.

Under these conditions, the level 7 of the fluidised bed in the second regenerator
controlled by a level gauge 23 and controlled by an air flow regulator 24 for lifting the
catalyst, corresponds substantially to that at 6 for the fluidised bed in the conditioning

vessel.

Downstream of the conditioning vessel 2, the apparatus comprises an injection
chamber 10 whose diameter is at least equal to that of the dropper, at the inlet to
which a flow regulation valve, or valve for shaping a falling curtain of catalyst, allows
a flow of catalyst of approx. 800 kg/mZ.s through its annular opening or constriction.

This valve can have a central fixed portion, or insert, which, together with the wall of
the injection zone, determines the cross-section of flow of the catalyst which is
determined in combination with another flow rate regulation valve 19 in the catalyst

admission line 3.



chanbber 10 whose dianeter is at |east equal to that of the dropper, at the
intet to which a flow regulation valve, gor valve for shaping a falling
curtain of catalyst, allows a flow of catalyst of approx. 800 kg/nferr].s
through its annul ar opening or constriction. Thi s val ve can have a
central fixed portion, or insert, which, together with the wall of the
injection zone, determnes the cross-section of flow of the catalyst which
is determi nAdcqrdlngdqtannﬂJler variagits rotzshowne thef ¢ustain shapingevalvecamgomptiseal19 i n

h | |
g ° e if: go)r/ Zﬂt’%'%a{n ’6‘°‘o’1 nﬂ%ﬁlt‘gg 3&1“%‘5 coppsetediig frfod ageording R FR Eei 03182 ve can

conprise a el %L:fé &t By laSs1€eq B REaRihd # fldsHiRg! asaCSéidd' ng
to FR Patent 263185 I's rod bei ng}%ro?eact ed fromthée cat al ygt

sl eeve contaantmlmoaaﬁld: pettion @f thesval ®adnd itseseatr deitermineadn mmlartcmsnscnhonw& val ve

and its seaj, deter.n ne, nnul, ar osssctlon of .fl |ch|ss |table

for a gi venllpWathichiss abq% ré‘ig}gﬂtnti‘l}'[bfﬂt?g catalyst supRlis, &&Yz}g‘m 1’9 and

thus determjdgy &&Eﬁﬁn&%é"ﬁﬁb e dianeter of the inj ectlon chanber is
e

usual ly greater than t constr| ction (the maxi mum di aneter of the
annul ar curtain of catalyst formed), so that the ends of the feed injectors

do not |ntercept t he curtal n of cat After havin een at om sed
out si de t heThp@ametes o ﬂmuqc@ea cﬁ@m&mlé@s@alww%mﬁa?e? the eqpstsicti

i njectors @ﬂ“ﬁl uftaid SO ¥e! Y

per pendi culéh {nﬁﬁ s ot tthg%l%agper aolr}\if {ﬁ Y‘fﬂrﬁﬁ%}ﬁ%?%hg?l’éts o%ﬂff eed
of whi ch i stheiféeddhjectotdedictinterdept the cartaih oficatalpgl e of inclination of close

to 25 degrees beneath valve 11, counter-current to the falling curtain of
catalyst, so that it breaks it up.

After having been atomised outside the apparatus, the feed is injected through a

plurality of injectors 12 placed at the periphery, in a plane which is substantially
perpendicular to the axis of the dropper, and the jet of droplets of feed of which is
directed towards said axis at an angle of inclination of close to 25 degrees beneath

valve 11, counter-current to the falling curtain of catalyst, so that it breaks it up.

The distance of the injectors, starting from the theoretical points of impact of the jets
of feed on the axis of the injection chamber (or dropper), to the lowest point of the
catalyst curtain shaping member is at the most equal to twice the diameter of the
injection chamber, and is preferably between 0.5 and 1 times that diameter.

This distance of the injectors from the valve 11 prevents erosion of the valve, on the
one hand, and avoids re-circulation zones above the injectors of the catalyst and/or the
feed, on the other hand.

~ The feed is in this way vaporised in contact with the hot catalyst, and the mixture can
then flow towards the bottom of the dropper 13 where the cracking reaction takes
place. The diameter of this dropper can be less than that of the injection chamber.



The di:stance of the injectors, starting fromthe theoretical points:of
i'npact of the jets of feed on the axis ?6 the injection chanber (or
dropper), to the |l owest point of the catal yst curtain shaping nmenber is at
t-he nost equal to twice the dianmeter of the injection chanber, and is
preferably Rhd Rsed tiallindi HeChtdst t he

I njectors fromtﬁ&n€ @ve 1f}ep1tregvent sﬁgrhggllg%f?gtﬁ%sﬁlp&gjh%% thetdcl)’%se hand,
and avoi ds iseeaycledd thei first regevemtabldve t he i nj ectors of the catal yst and/ or
the feed, on the other hand. The feed is in this way vaporised in contact
with the hot catalyst, and the m xture can then flow towards the bottom of
t he dropper ?ﬁfa! AipBta of
this droppe}-ﬂ%alr‘l\abeél eglg t anhj'g g? 1(% t lg%f)%?glgeﬂ@négﬁgﬁ% e Blire

10  The crmedsuragnent R0 iredicatedbyca semson2dr indhe/losver emdoflthe dfdpper. st eam
stripping, and the catalyst is recycled to the first regenerator 17. The
flowrate regulating valve 19 is usually controlled by a line 22 to a

t enper at ur Egl%ralép t of the
dr opper. e um%a 'S ner aﬁ ﬁf')‘ a?lpgeﬁ gl}%‘? %gu%&o%lﬂgd\}%gbﬁﬂgyl ux
constri cti oglosidg a@bniwedl@awhg:hamnm% mahe/exawmgsrands;vlﬁdt mafp derpliced t he
drawi ngs and which nmay be placed under the nenber for exanpl.e, when

this I atterumgthf meRbEr ébrﬁOF&FatBB]Ft waen e %r@ré\aw@se ccaipLpdtion and
Cross-secti &mﬂ m sa(yxnfsigﬁt érpg s%g%&l &3% r‘liﬂggaqalgger ations enabl e _the

catal yst conditioning vesse to a surtable level by virtue of
the flow rate val ve 19 and the pressure equalisation line 9.

These operations enable the catalyst conditioning vessel to be filled to a suitable level
by virtue of the flow rate valve 19 and the pressure equalisation line 9.

The portion of the catalyst shaping member facing the injected feed can be concave in
form, and, in this way, can define a confinement zone for vaporisation of the feed and

improve the selectivity of the cracking reaction.

Example
A petroleum feed with a density of d)’ =095and a 50% distillation temperature

Tso=510°C is introduced into a dropper catalytic cracker under the following
operating conditions according to the invention:

Catalyst: type Octa 4 from Grace Davidson

Grain density: 1280 kg/m?

Mean diameter: 75 micrometres

Flow rate of catalyst: 1 t/h |

Catalyst/feed (c/0) weight ratio: = 17
'Fluidisation rate in the conditioning zone: 15 cm/s corresponding to a density of
580 kg/m’.

Flow of catalyst through the annular cross-section of flow: 980 kg/m>.s

Speed of droplets of atomised feed: 70 m/s



The portien of the catal yst shaping nenber facing the injected feed can be

concave in form and, in this way, can fefine a confinenent zone for

vaporisation of the feed and i nprove thé selectivity of the cracking

Feacti on. Exanple A petroleumfeed with a density of [err] = 0.95 and a

0% di stil | ﬂmﬁ&aﬁ&fm Bt fidin (i Qb6 TeRdUAE ddiial b fofipEEL Beitoatilyat

dr opper cata I ¢ cracker under the foll ow ng operating conditions .

accordi ng teconditieningwene: 789°C Cat al yst: type Octa 4 from Grace Davi dson Grain

density: 1280 kg/nferr] Mean di. ter: 75 mcronetres Flow rate of

catal yst: 1 ?‘?Wg@'{e t Wﬁ%ﬂpef'?/g@)émi ght ratio: = 17 Fluidisation rate in

the conditioning zone: 15 cm's corresponding to a density of 580 kg/nferr].

Fl ow of catal yst through the annul ar cross-section of flow 980 kg/nferr].s

Speed of drTe distncd alahgrthe eslisfafcttie f#@l injectors with respentyiortbe insertalowrst | et

fromthe secqnd.r ner gt of, equal .to.t.enperature of the catal yst

condi ti oni rﬂj’"?gﬁe&g fgl?er‘i‘@n ﬁflu?‘g}%&tc a'f“rBf)rper outlet: 550[err]C.

The di stance along the axis of the feed injectors with respect to the

insert (lowest point) is 0.5 tinmes the dianeter of the injection chanber.
The following comparative table shows the influence of the injection angle of the

feed, the other operating parameters remaining constant:

Yield in weight % Co-current Counter-current Crossed current
injection injection injection

B =-10 degrees p=35 p=22
degrees  degrees | P =0 degrees

LPG + dry gases 22.5 26 24 23
C5 gasoline — 210°C | 39.0 41 41 40
LCO 210°C-380°C | 18.5 17 17.6 18.5
Sturry 380°C* 12.0 8 9.6 11
Coke 8 | 8 7.8 7.5

The example shows the advantage of injecting the feed counter-current to the catalyst
(B = 22 degrees) in comparison with co-current injection or counter-current injection
but at an angle of more than 30 degrees, combined with the introduction into the
injection chamber of a catalyst, in the form of a curtain, of suitable density and
throughput.

In this way, conversion of heavy products is promoted, which is to the advantage of
light feeds which are more readily upgraded (gasoline and LPG) due to better contact
of the hot catalyst and droplets of feed.



The fwal | owi ng conparative table shows the influence of the injection angle

of- the feed, the other operating paranmejgrs remaining constant: Yield in
wei ght % Co-current Count er - current Crossed current

-nj ection i njection '% . [err] =
-10 degreesyo of/gt3dp =35  [err] = 22 PCT/FR97/01630

oo St tne oot AN
8 9 6*

40 LCO 210C.- [err]C  18.5 17.6  18.5 Slurry
380 err] cmﬁx?@ 0 11 Coke
8 8

7.8 7.5 The exanpl e shows the

advantage of injecting the feed counter-current to the catalyst (Jerr] = 22
degr ees) i nl.cAnpmcéssdor thetfluidised-bedr eatalytingracking of apetrolgnmefeed inte dighter

|t oduct i oA B Gatafie rar e AR EPEIOYAELE e aon S0 U O SFPBFHieY
UL o U SR TR oo 08 gy cagpRicge
are nore r efoknlay leasgordegderegaiionl Zone (4)id intR@ucell)dhe catalysttie shaped byaneapt t he
Egt C%agé/sé_fﬁ@gpi%rgﬁélgﬁe? (H) Ja%%%'a constriction, the catalyst is contactséd with-the feeds 5
CLAI M5 a downward flowing mixture of catalyst and feed is formed, at least the majority of the
feed is vaporised in said injection zone, said feed is cracked in order to obtain lighter
effluents, the effluents are separated from the spent catalyst in a separation zone (14)
at lthe lower end, the effluents are recovered, and the spent catalyst is recycled to the
regeneration zone, the process being characterised in that the regenerated catalyst
coming from the regeneration zone (4) is caused to flow into a zone (2) for
conditioning the dense fluidised bed catalyst upstream of the injection zone
comprising a zone (8) for disengaging gas, the fluidisation rate by a fluidisation gas
being between 0.1 and 30 cm/s, the flow of catalyst flowing by gravity into the
injection zone is regulated, the feed is injected into the injection zone below the
catalyst shaping member, counter-current to the direction of flow of the catalyst and at
an injection angle which is predetermined as a function of the linear momentum of the

feed and of the linear momentum of the catalyst, and the mixture containing the

vaporised feed is caused to flow in the reaction zone.

2. A process according to claim 1, wherein the catalyst/feed (c/0) weight ratio in the
injection zone is between 5 and 20, and preferably between 10 and 18.

3. A process according to claim 1 or claim 2, wherein the rate of the catalyst in the
injection zone is between 0.1 and 20 m/s, and preferably 0.5 to 5 m/s, and the rate of
the atomised feed is between 50 and 100 m/s, and preferably between 70 and 90 m/s.



1. Aqprocess for the fluidised bed catalytic cracmnmml”m um f eed
into lighter effluents in a catalytic cg;acki ng zohd "m ﬁeaction
zone (13), or dropper, into an upper end of which, tefne'd thesi nrection
zone (10), regenerated catalyst comng fromat |east one regeneration zone
(4) 11 ntrp04GhRGeesd BiRoffth @ SHe drtlsHABNTH 3DNMIRA Poaifof iilystes RibE! (11)
having a corstriction, the catalyst is contacted with the feed, a downward
flowi ng m xbyuneass oftthe aatadyst alwpiigemember whichesdmpxises e fixed tpoctionajvbichtiy of
the feed is,  vaporised in said i,njection zo said fe i s cracked in order
to obtain | Wigh am@ﬂ 9#31"@"@?‘?4 ﬁ‘ét?‘?t%n%:‘f ge 5?”8(?@8 BoFien YVEJ(? Pent
catalyst in iRt #ibf)inVrdde'® 08 saB CbnstidBo® With'8 Vafiakis ©
recovered, (g%aﬁ?ﬁgﬁ@pggirﬂ]ﬁg%‘g?yst .llns recyc%red tso t he regeneration zone, the
process bei eigsssdeatiacoPflowed in that the regenerated catal yst com ng from

the regeneration zone (4) is caused to flowinto a zone (2) for
conditioning the dense fluidised bed catal yst upstreamof the injection

zone conprigin . oS glgg}g 3%, whaBinf el fbwads atig by a
fluidisati ogr;f g'gsﬁgée?%%%@\?gg‘% .elsgn %gc% S, Wt emf P%w o‘? cat a st1

fl owi ng by ggalatedyfor atgivénhflownntecihi the irfectioni zone dyyuvaryiag the bress-seetion ©f

I njected into the injection, zone bel ow the catal yst shapi.n nber,,

count er - cur Hewt betweqr thegfixed: ppriongnd ﬂGV\P’BT’atﬁ?lém P §§da‘%6°q§?§ sgﬁpmg

i njection aﬂlg}nge}/\hi ch is predetermned as a function of the |inear nonentum
of the feed and of the Iinear nmonentum of the catalyst, and the m xture

containing the vaporised feed is caused to flow in the reaction zone. 2.

A process according to claim11, wherein the catal yst/feed, (c/o0)_ wejght
ratio in the Aripreesss gecording to eng ek dlaims toghwheten thecatalyst ds eapssd tockoWen 10

and 18. A r.di | el aj . e, ate of
the cat al yoby RV dtief 1P St sfhofied rflubel Wiich bl atid°tdharfioh
preferably ®ith atconstariticiossaBétionluf floss.e of the atomi sed feed is between 50

and 100 m's, and preferably between 70 and 90 m's.
13 4. A process according to one of clains 1 to 3, wherein a curtain of

catalyst | S7.f grlgr%gess according to one of claims 1 to 6, wherein a flow of catalyst of between
| 200 and 20 000 kg/m?s, and preferably of between 1 000 and 10 000 kg/m’.s, is

caused to flow through the flow cross-section.

8. A process according to one of claims 1 to 7, wherein the residence time in the feed

injection zone is between 0.02 s and 0.5 s.

9. A process according to one of claims 1 to 8, wherein the catalyst conditioning zone
comprises the zone (8) for disengaging gas above the fluidised bed at a level which is
established at substantially that of the fluidised bed in the regeneration zone and at a
height between one quafter and one half of the total height of the catalyst conditioning
zone, and in which the pressures in the conditioning zone and in the regeneration zone
are equalised by means of an equalisation line (9) which connects the disengaging

zone to the upper part of the regeneration zone.



by neans of the catal yst shapi ng nenber which co rtion
\}\/(]-i'Ch Is integral with the wall. of the 'y ecti onMﬁwﬂm”ﬂﬂmm novabl e
portion which co- .operates with said flLed portion'irf ofdeM td cteate said
constriction with a variable cross-section of flow. 5. A process
according t{ o | 4 i

regul at ed f%hr él%r?‘%gﬁﬁx%:ogﬁ&vn%g ‘(Sahei (nft s?lnﬁbe%?;ﬂ%e%élg‘gﬁén%@%@?giﬁéﬁ et'sfegd
crozs sect |1@mnja°cteﬂl mvﬂebetthﬂemrtdqaa]f i 80 degredsprexalndinghzerovdegides, pod tis on of
sai d catal yst shapj ng nmepb A process according to one of clains 1
to 3, wher &8 %ME%TW&P‘%P“Q‘%SQE@E% to flow by gravi tgy t hr ough t he

cat al yst shapi ng nenber which conprises said constriction with a constant
cross-section of flow. 7. A process according to one of clains 1 to 6,
wher ei n a fllwAfprembsslayirdiag tbedneednclaﬁﬂs dnd PO WhéreingthePdismeten®f the
preferably of hetween 1 000 and 10 Eaerr] s, is caused to flow

t hrough t heinjecton aensds greater thag or eq ?%%F?ﬂeng to one of clains 1
to 7, wherein the residence tine in the feed injection zone is between 0.02
S and 0.5 s. 9. A process according to one of clainms 1 to 8, wherein the
catal yst corgii Al prokédg accurdingaoonefldine 1ztonkl, (vleréinrthel diseangeof de fsad above

the fluidised bed at a | evel which is_established at stantially hat of
the fl uidi siigctassifiom thectheergtical painty af %P@&ﬁ@lealetsa"%&g %@Wéé?f

quarter and t [ zone,
and i n whi c]nl e{&ﬁOQQHées %rr%fs]ﬁllenrg%ﬁi congﬁl gII‘?I fr?%s e’ﬁ{aﬁicsi&llen&&ﬁ sg%an ration
zone are eqméﬂnbﬁﬁdab&eﬁﬁ%ﬁéq&ltmmaldimmdm_ibc(laﬂzm ch connects the
di sengagi ng zone to the upper part of the regeneration zone. 14

13. A catalytic cracking unit comprising a dropper (13) for catalytically cracking a
hydrocarbon feed in the presence of a cracking catalyst and for producing an effluent
of light products and of coked cracking catalyst, a member (11) having a constriction
for shaping catalyst upstream of the dropper, a feed supply communicating with an
injection chamber (10) at the upper portion of the dropper and for contacting the feed
with the shaped catalyst, a vessel (14) for separating the effluents from the coked
catalyst in the lower portion of the dropper, and at least one vessel (4) for
regenerating coked catalyst and communicating with the separation vessel, and a line
(3) for supplying regenerated catalyst which connects the regeneration vessel to the
catalyst shaping member, said unit being characterised in that it comprises a vessel (2)
for conditioning the regenerated catalyst into a dense fluidised bed connected between
the regenerator and the catalyst shaping member, said vessel comprising fluidisation
means (5) and having a zone (8) for disengaging catalyst from gas, of suitable volume,
in the upper portion of said vessel, which communicates with the upper portion of the
regeneration vessel via a line (9) for equalising pressures, and in that the feed injection
chamber (10) comprises a plurality of injectors (12) which introduce the feed counter-
current to the flow of catalyst, below the catalyst shaping member, towards the axis of
said chamber at an angle which is less than or equal to 30 degrees relative to the

horizontal.



10. A.process according to one of clains 1 to 9, wh ll mL whi ch
the feed is injected is | ess than or qusal to 30 deam nmmnlﬂm“ﬂ firero
degrees, and is preferably between 5 and” 25 degrees. * ZF1. A Protess
according to one of clainms 1 to 10, wherein the diameter of the injection
zone is grepfe IIIRITB& du?% laihﬂﬁ,hﬁﬁg&htﬁ@%aé@@@ﬂa ZR&Rber cotnprisés P OCESS
accordi ng S%Ed%e 0 gﬁél ﬁﬁgto 17, erein the dis a%ce of the feed
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the injecti } racking unit conprising a dropper
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(13) for ca acking a ocarbon feed in the presence of a
cracking catal yst and for producing an effluent of |ight products and of

coked crackjng,catal yst, a nbe 1) .havi.n cqnstri.ctipn for shaping
cat al yst upkY rédm“(ﬁcc?lﬁlglgdpgg%@r 1,’3’ &VJ}Fé"éH saig] ﬁ%ﬁ@'ﬁ&%}?ﬁm& Ieamg??gcmnrﬁe%
injection c . € i of the dropper and for
contacting %ﬁé@%%&taﬁoﬁ%&sﬂ%&c@%%ﬂ a vessel (14) for separating

the effluents fromthe coked catalyst in the | ower portion of the dropper,

and at | east one vessel (4) for regenerating_coked, cgtalyst an

conmuni cat i Hy ¥ Uit pReordwg e Aneef 3&‘&@913 tfaﬂa, &’hPlieH’e‘{i\eS‘}‘s%?e eﬂmﬂ feedg
regenerate i o) I tal yst
shapi ng rre%&?{(ﬂsgﬁagl %.‘Pg%rgﬁér%‘g?’gﬁ‘}r g@?‘é‘éﬁ%gggﬁ? shgféﬁ%go%%fgggtg@vessel
(2) for condjectionizoge (drcofl thy @eatioh @dne)ata theslowest poiat of tirecatdlyst dhasidg bed
connected between_ the regenerator and the catal yst ,shapi ng nmenber, said
vessel conphembergisat thegnastenva tobsice thezliameter pithe mjectiongqae.(g) f or

di sengagi ng catal yst fromgas, of suitable volunme, in the upper portion of
sai d vessel, which communicates with the upper portion of the regeneration
vessel via a line (9) for equalising pressures, and in that the feed

i njection chanber (10) conprises a plurality of injectors (12) which

i ntroduce the feed counter- current to the flow of catalyst, below the

cat al yst shapi ng nenber, towards the axis of said chanber at an angle which
is less than or equal to 30 degrees relative to the horizontal.



15 14. A unit according to claim13, wherein the catalyst shapi ng menber

conprises a fixed portion which is integral with the wall of t

peTiMbvOteaON

zone and a ceWO W12 abl e portion which co-operates with said fixed
portion so as to create said constriction and forma curtain of catalyst.
15. ‘A unit according to claim 13, mhereihfbaid cat al'yst shapi ng nenber
conprises a constriction wwth a constant cross-section of flow
unit according to one of clains 13 to 15, wherein the distance of the feed
ot s of feed on the
of the readgtion zone), toflhe | owest point

' t he di aneter

injectors fromthe theoretica
axis of the injection zone (o

of the catal yst shapi ng nenbe

of the injection zone.
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