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The various feed streams may require very different cracking conditions
due to very different molecular size/structure. As a result, a number of
modifications to the conventional FCC process have been developed in which
these streams are fed at different locations in the riser reactor. In general, the
lower boiling or lower molecular weight materials require more severe conditions
to crack, while higher boiling materials require less severe conditions. Materials
rich in aromatics are difficult to crack and form increased quantities of coke,
which reduces the effectiveness of the catalyst. These considerations need to be
taken into account in determining the best way to process the different streams.

U.S. Patent No. 4,051,013, issued September 27, 1977, is directed to a
fluid catalytic cracking process for simultaneously cracking a gas oil feed and
upgrading a gasoline-range feed to produce high quality motor fuel. According
to this patent, fhe lower boiling gasoline-range feed is contacted with freshly
regenerated catalyst in a portion of the riser reaction zone that is relatively
upstream from the portion of the riser reaction zone in which the higher boiling

gas oil feed is injected. However the lighter gasoline feed is injected at a single
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Therefore, it would be useful to develop a method for processing different
feeds in a single riser reactor of a FCC unit wherein the location as well as the
method of injection are designed so that the different feed streams can uniformly
and thoroughly contact the high activity catalyst at the catalyst temperature that
is best suited for maximum catalytic conversion of these individual streams, and
the contact time between the catalyst and the different feeds is optimized so that.
production of the desirable products is maximized.



Therefore, it would be useful to devel op a nethod for
processing different feeds in a single riser reactor
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fr amidtABr ®bject of the invention is to recycle a heavier fraction of the
product stream from a FCC unit back to the riser to increase conversion and/or
to return solid catalyst particles back to the reaction system.

Another object of the invention is to recycle a relatively lighter fraction of
the product stream from the FCC unit back to the riser to increase the yield of C3
and C; olefins.

Yet another object of the invention is to provide a method of reducing the
formation of coke and other low value products, €.g. compounds with two or
fewer carbon atoms, in a FCC process.

Other objects of thg invention will be in part obvious and in part pointed
out in more detail hereafter.

The invention in a preferred form is a fluid catalytic cracking process for
increasing yields of C; and C4 hydrocarbons, comprising the steps of injecting a
main feed comprising hydrocarbons with boiling points in the range of 400°F to
1150°F (when measured at atmospheric pressure) into a riser reactor of a FCC
apparatus through a set of main feed injectors, and injecting a light feed
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feedegpraprising hydrocarbons with boiling points in the range of 570°F to
1275°F (when measured at atmospheric pressure) through a set of injectors for
heavy feed. These injectors are usually located approximately at the same
elevation on the riser reactor as the main feed injectors. In other words the
heavier or difficult to vaporize/crack feed is separately injected through a
separate set of feed injectors that may be specially designed to take into account
the unique properties of this material, e.g. the presence of some solid particles.
The heavier/difficult to crack feed is generally recycle of the heavy fraction of the
products from the FCC unit. Typically, the mass flow rate of the heavy feed
through the heavy feed injectors is about 1-10 wt % of the mass flow rate of the
main feed through the main feed injectors, preferably 3-7 wt % and more
preferably about 5 wt %. In one embodiment, about 1 to 10 wt % of the main
feed is recycled and injected as heavy feed through the heavy feed injectors.
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the! ‘BA%E F%400°F to 1150°F (when measured at atmospheric pressure) into a
riser reactor of a fluid catalytic cracking apparatus through a set of main feed
injectors, and injecting a heavy feed comprising hydrocarbons with boiling points
in the range of 570°F to 1275°F (when measured at atmospheric pressurej
through a set of heavy feed injectors positioned at approximately the same
elevation on the riser reactor as the set of main feed injectors. Preferably, the
process further comprises the step of injecting a light feed comprising
hydrocarbons with boiling points of no more than about 440°F into the fluid
catalytic cracking apparatus through multiple injectors positioned upstream from
the main feed injectors. The light feed usually is injected into a conduit portion
of the riser reactor.

A further preferred form of the invention is a fluid catalytic cracking
apparatus comprising a catalyst regenerator and a riser reactor having a set of



hi gher than the yield of olefins in a process in which
the light feed is injected at one | ocation upstream
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the range of catal ysts usually enployed in a FCC
process and preferably is a zeolite. Another preferred
formof the invention is a §luid catal ytic cracking
process for increasing yields of C3, C4 and gasoline
range hydrocarbons, conprising injecting a main feed
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hydrocarbon feed injectors. The heavy feed injectors can be set up in a way as
to inject the feed countercurrent to the direction of the catalyst flow. The fluid
catalytic cracking apparatus preferably further comprises a plurality of light
hydrocarbon feed injectors positioned upstream from the main hydrocarbon feed
injectors.

Brief Description of the Drawings

Figure 1 is a side elevational view of a portion of a fluid catalytic cracking
unit including the connection between the riser reactor and the regenerated
catalyst standpipe;

Figure 2 is a sectional view taken along line 2-2 of Figure 1;

Figure 3 is a sectional view taken along line 3-3 of Figure 1;

Figure 4 is a sectional view taken along line 4-4 of Figure 1;



section is configured to change the direction of
catalyst flow Oten, the injectors are configured to
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direction in as the flow of the catalyst. Optionally,
the injectors for light feed can be positioned to
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injection so that conversion of these materials is maximized.

Generally stated, the heavier feed stream, which may be a recycle stream,
is injected at approximately the same location in the riser as the main feed, but
through different injectors, so that this feed can be quickly vaporized and the
coke production from the stream is minimized. The lighter feed, which also can
be recycled product from the FCC unit, is injected upstream of the main injection
point where cracking severity is very high in order that cracking of the lower
molecular weight hydrocarbon compounds is maximized.

The technique for injecting the light feed upstream from the main feed
injectors takes into consideration the catalyst flow pattern around the injection
points. The catalyst flow undergoes a change of direction as it flows from the
regenerated catalyst standpipe to the riser. As the catalyst changes direction, its
flow is not uniform across the cross section of the conduit. Thus, the way the
lighter feed is injected is important. According to the invention, the lighter feed
is injected at number of points downstream of the regenerated catalyst slide
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the catalyst temperature, adversely affectlng the performance of the FCC unit.
The conversion and the yield of lighter products will be reduced due to a reduced
catalyst circulation rate as a result of the increased regenerator temperature. If
the heavy feed is injected upstream from the main feed injection point, a larger
amount of coke is formed on the regenerated catalyst before it meets the main
feed. This reduces the catalyst activity and hence the conversion of the main
feed and the yield of valuable products.
Referring now to the drawings and first to Figures 1 and 2, a portion of a
FCC unit relevant to this invention is shown and is designated as 10. This
portion 10 includes a riser reactor 12 and a regénerated catalyst standpipe 14.
The lower portion of the riser reactor 12 is a Y-shaped conduit 16 which
connects the regenerated catalyst standpipe 14 to the main section 15 of the
riser reactor 12, which is above the main feed injectors. The riser reactor 12,
includipg the conduit 16, is filled with catalyst. The catalyst density profile is
such that the vertex portion 36 of the conduit 16 is a high catalyst density region

38, and the vertical portion 40 of the conduit downstream from the vertex



flowis not uniformacross the cross section of the
conduit. Thus, the way the lighter feed is injected is
wo peiorEimt . According to the invention, the |iPRti/@82005/046778
feed is injected at nunber of points downstream of the
regenerated catal yst slidevalve, keeping in viewthe
catal yst flow pattern. The feed is injected in a
di stributed way and not at one | ocation such that the
areas with greater. concentration of the catalyst
portid B6Gheladesh lawocRak/st densiyniegidn 1‘4@6<JICaﬂalys@t1Betr|ows from the
wor ds, the dispersed feed injection follows th
reg@lﬁﬁatqry(n@brshomn)ctb theeragenarajed cakalystestandpipet 14 ,Tihirgugh the

regdtira L EAREE 198 oRiue 37, WtS dneuechdi i 06 eaficut Jfto the main
secﬂtuﬂg '1? gﬁe GRa} "f‘éé t6F 1Eherﬁeeﬂ(?\g‘éi‘g%é‘of Bfe f é’éé?'{(%‘éﬂed éeft?lp{st into

|S|njecedat one Ion as |

the ¢izey egddtondl iprcontrelied tyetheategenetated foatdlystesigiesvalve 17 As
reduced as the feed contacts only a smaller nunber of

the eatalysidnoyes from the downwgrdly larsad postien ags@fsthaqcmumqm to

the VAL PP 5 . 6L A R e 5 spon of

the Vefrida? pRricNeID bEREEAUIE 16%s toRturpeimt - Tﬁgens because of the

unvapori zed liquid feed can result 1 n coke deposits on

momiatueg wiithmamichdiheneatalysiis flowinddlawroand stbmﬁomzé |t beerts on the
inth

ed and unconverted feed ends u
far W@Eaﬁa{% Qi AESEHOM: 1 OGIGF 0 AVE Virtloalbe Upward. Due to this,

a of A, ¥tlounE B et HIoTE M Kol Rt freSpprend of the
' verllxreg?bdi‘tl@ﬁ 36 alherther ediott shown lasts3 éﬁél#?l%@s@\uﬁmbﬁn@of catalyst

ced catalyst circulation rate as a result of
movescalong étie regionett tn viewrpethis gatalystfdensity ipcafilg, tl'@bght feed

s inReled! SEvasoubpolte A, %QS@&M@?M g B conautt to take

R R

coniey satalysefflonbecsrnes Leifdrm rab ithﬁokug the veaticdPartion of
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themqg@ugslﬁ anplupality gfongirofeegsinjectors 18 are connected to the riser
reactor 12 at the downstream end of the conduit 16, where the catalyst flow is

usually uniform. In the embodiment shown in the figures, the injectors 18 are
slanted upwardly to direct the main feed generally in the direction of catalyst
flow. However, these injectors could be slanted downwardly. At the same
vertical height as the main feed injectors 18, a plurality of injectors 20 for
heavier feed also can be disposed. The heavy feed injectors 20 also are slanted
upwardly to direct the heavy feed generally in the direction of catalyst flow.
However these could also be positioned to inject the feed downwardly. The
heavier hydrocarbons are more difficult to vaporize or crack than the
hydrocarbons in the main feed. It is advantageous for the heavy feed to be
injected separately from the main feed instead of blending it with the main feed
and feeding it through the same injectors. The inventors have found that by
injecting the heavy feed separately, the larger/heavier molecules see or meet the



FCC unit relevant to this invention is shown and is
desi gnated as 10. This portion 10 includes a riser
w0 e@eor772 and a regenerated catal yst standpi PET/182005/046778
The [ ower portion of the riser reactor 12 is a
Y- shaped conduit 16 which connects the regenerated
catal yst standpipe 14 to theomain section 15 of the
riser reactor 12, which is above the main feed
. injectors. The riser reactor 12, including the conduit
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thetmainufged: h'éhusgmme hicaviee at\@ilemslés ghay oy @bp&@nﬂg Ty Reads to
the conduit 16, and up into the main section 15 of th
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the conduit 16 to the vertex port
slateer SudnsituaﬂqnsanenIulretspedmh o tdiffevenbidesigmeoft this mjectors for the

ec ve[tl ortlon 40 of the conduit 16
f%’«d uﬁ{: ftfiﬁ% ﬁ?ea?’?ﬁrs A6QlKISoIN dthis Fi%echtwibh \thenhinjectors
I
S e i o8 58l BE R Rl partices

andtréennit perfortaned ilcdéteyiovstear d. Due to this, a
greater anount of catal yst noves al ong the far wall at

t heAsipped herginothe freaingiieedX hasra boiting ointoingthehmnge of 400°F

to &33@%?2%’9%@%(1?85 HihophSic Hesier tmﬁ{%cmsfeégﬁm 430°F to
1100°FSidnd ﬂr@ferblﬁl?t heEFE- 105, | STH J"ﬁ%e Con "Vflé"t; Whoiling

poi ht's al ong the veftex portion 36 0

pom’akfd'lemuaeasuyed odt atmobplgric aredsyse ipotwenangti oh 570-1275°F
h denS|t area. The catal yst fl ow becones

tvpu;allv Estq ﬂZE%\Fesaraqa nore peaferably 656°Fiton1350%he The "light
feeggﬁﬁg C% é@ﬁ%ﬁpﬁbar% Hhé)ﬂ tHE Raih®Rd ShE %&rcg"ylﬁagrae boiling
point when measured at atmospheric pressure of 440°F or less, more preferably
430°F or less and most preferably 400°F or less.

Conventional FCC catalysts can be used in accordance with the invention,
including but not limited to those with a crystalline tetrahedral framework oxide
component. Preferably, the catalyst is selected from the group consisting of
catalysts based on zeolite crystalline structure. More preferably, the catalyst is
based on an Ultra stable Y (USY) Zeolite with a high Silica to Alumina ratio. This
FCC catalyst may be used either alone or in combination with a shape selective
pentasil zeolite catalyst structure like ZSM-5 that converts larger linear
hydrocarbon compounds, such as olefins, to smaller olefins.

As is shown in Figures 1, 3 and 4, light feed is injected upstream from the
main feed injectors through a number of light feed injectors 22, 24 and 26. Light



reactor 12 at the downstream end of the conduit 16,

where the catalyst flowis usually uniform In the
weedvoti7rrent shown in the figures, the injectorBCLBSENE046778

slanted upwardly to direct the main feed generally in

the direction of catalyst flow However, these

i njectors could be slanted downwardly. At the sane

vertical height as the main feed injectors 18, a

plurality of injectors 20 for heavier feed al so can be

feedlirjeapes 22The pestionddeed thaj vestical swald ofilthe vertexspativad6 of
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catalysteftov ehroughatimet iser it rcoliek Bei diﬁ:—tceed:l hofizdntalhgi lon gioana rdly.
wth the main feed and feeding it through the s

Injeckgre Adomre posiidonesalither kot © ftban/@rhewanorbgwn.aﬁ ol indect light

feed [Pt SR PSR BhL i GHF esRBRIZ4 Be disopsed on the

upsBebhi 8h&ofYRBaferteX Yortiop y@fonvaféomre@%alwoﬁ ‘thé coﬁaukhﬂs and
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on, 25055 1P 5 KRB0 Sl TP e i B o
mafermigiat Qﬁéﬁre@l@hfﬁﬂ bﬁhlgﬁh@i‘ cAedlpst @élﬁiﬂyoih \?értéxnsoﬁﬁﬁ 36 gets a

unit performance. | n addition, the heavier feed
hnglsemfé;ow i $he feachthancregionsswith lowet catatyst denma/s

if it con

hedoreked fracarpansc AN bRy, i) GartaBaised enctor 12 and
areﬁeFHthE&%‘f hé %HHrd? tﬁ@?}“slef"bggﬁeﬁg {)ﬁé %ﬁﬁd Q'/Séblggeeﬁdrafigﬁ device

njectors or t he heavy eavl

(noBOBhdwn) nthdt icould xlee i tdycloméc | oF eah orlrserdaﬂ%m\m;} fseparator.
main feed, the injectors will be eroded t he
Alt&,raaav%tthgatsﬁr Maysbe figsigned tai disgharge ithe sekd wapor mixture in a

lardiSUELSP [t shown) for gravity separation of the solids and the vapor. The
separated catalyst, known as spent catalyst, is then sent to a stripping zone
where hydrocarbons entrained with the catalyst are removed. The spent catalyst
then flows to a catalyst regenerator where the co‘ke on the catalyst is burned off
to regain catalyst activity. The regenerated catalyst is then conducted through
the regenerated catalyst standpipe 14 and along conduit 16 where it comes into
contact with light hydrocarbon feed in the manner described above.

One of the important advantages of providing separate feed injectors for
the main, heavy and light feeds is that the apparatus and method of the present
invention can be used for cracking feeds of various boiling ranges in a single FCC
unit and achieve high performance by producing high value products.

The conduit portion of the riser reactor can have any of a variety of
different configurations. Several additional non-limiting examples are shown in



As used herein, the "main feed" has a boiling point in
the range of 4000F to 11500F if neasured at

w@reosptier i c pressure, nore preferably 4300F tPCWUSDOF)46778
and nost preferably 460F-1050F. The "heavy feed" has a
boi li ng point when neasured at atnospheric pressure in
the range of 570-1275 OF tyigically 6000F to 125Q0F
and nore preferably 65Q0F to 12500F. The "light feed"
has a | ower boiling point than the main feed and

Figurgpbdal 8.y Figures Hand inghgeiantondudt portisrun 6 with a first portion
at nospheri c pressure of 44Q0F or |ess, nore preferab
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conmponent. Preferably, the catalyst is selecte
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riser” gt i IGHer Fiq 136 QLENE SBCqEppriiatii s s bilow the point of
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plurakityesftlight feedirgadtors €22 férenaxhbnltiie tside welt ti26¢ ahd 'eplurality of
ZSM 5 that converts larger |inear hydrocarbon

light; fegsbinigstors U frmadepnidhie towvarnend evalbil@Bi nfigusss iZsand 8
i n.Fi 1, 3.and, 4, |ight .S _I.njected .

RS RobiT 238 i P Lo HeSBind G Sk 30! RoE% i porton

2309éxtbh@§“veﬁﬁ%‘ﬂg'dbvﬂ%&*d.sfraﬁ1 a%g@ﬁ@r&?c@d éﬁ'd@r\'iafl\?(f%nd a second
injectors 22 are positioned on~the vertical wall of

porlfdre ZB:arisestarpindtmmﬁamm/ ﬁ}‘omdxh?ltﬁrtst bﬁr@dn tangpisoacirﬂ%tt%d Ago the

w58 vl St H b B34S & ot o e
. . 6 . _ he

maift Bait OFegbetedtioh, FGb 10RRIAISYS ier Be PORARFORE at the

vertek bepivabi the fikstpdriior 280 dritethiel skbnllPorien 282be

directed horizontally or downwardly. 'Injectors 24 are
poRagasdiess «f the: configuration, t the \peincipal poadis of &i6is aimyention

remplfsnite sadley fjceans 150 e I Bysded hstedan Of the main feed
injection point and in a dispersed way such that the higher catalyst density
regions get a greater amount of this lighter feed, and the contact time of the
lighter feed with the catalyst before this mixture meets the main feed injectors is
optimized. The heavy feed is injected at approximately the same location as the
main feed but through separate injectors.

The invention typically results in an increase in conversion of the lighter
hydrocarbon feed by at least 15% as compared to conventional methods of
injection or processing of this feed. This conversion increase in turn results in an
increase in yields of Cz and C4 hydrocarbons by at least 11%, and often as much
as 18%. In addition, the injection of the heavier recycle stream as described in
this invention results in a conversion increase of the main feed by about 2%.
Gasoline plus C; and C, yield increases by at least 5% and often by 8% as
compared to the conventional processes.



upstream end of the vertex portion 36 on the | ower
wall of the conduit 16 and are angled slightly
waeloaamzar’dl y rel ative to a horizontal directi onPCBESH05/046778

result of the nmultiple feed injector configuration
provided by light feed injectors 22, 24 and 26, the

light feed is distributed ajong the path of catal yst
flowin such a manner that the region 38 of higher

catal yst density in vertex portion 36 gets a higher

f 1 pMe ofolloind eethrhpies &egi ipakidetit o | iletrateat further  important
density. Cracked hydrocarbons and the catal yst flow up

features andskenefiésof the tweatian by aregrtdodie eanstivedeardlingiting.
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-——ngyJinr1n§n1p$§§Qro di scharge the solid vapor mxture
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regenerat ed cat t standpi pe 14 and al ong conduit 16
slateys p\gniheﬁq@ﬁ%?aglﬁyf): contact with |ight hydrocarbon

feed in the manner descri ?)ove. One of the
i mportant advantages of providing separate feed

injectors|{for the miggudteavy and || ghyygtesds |s that
the apparatus and nethod of the prelsent invention can

be used fpMethamski ng feeds of various bdi.0i ng fanges
i n a single-FCc—unrt-t—and—achi-eve—high—pertoermance by
produci ng| BtRANSal ue products. The condut P portion of
the riser t cam trave any of a varrghky of
di fferent ggﬁ%%rations. Several apditidnal

non-limtipg, les are shown inFfguresgb to}8.
Figures 5/and 6 show a conduit portjon 116 with a

first por{Peopyl&fe extending vertically db@nward froma
r egener at ¢d-catalyst-slidevalve 117

i-Butane ~ 4.0
n-Butane 1.5
Butenes 8.2
Total LPG (C35+C4S) 22.7
Gasoline (Cs to 430°F) 52.1
Light Cycle Oil (430 to 670°F) 10.2
Frac. Bottoms (670°F+) 6.7

The remaining 5 wt % is coke that deposits on the catalyst and is burned off in
the regenerator.



which is bel ow a regenerated catal yst standpi pe 114, a
second portion 132 slanted upwardly relative to the
wo peos7porti on 130, and a vertical third portiPeI/lS2005/046778
whi ch connects the upper end of the second portion 132
to the main part of the riser reactor. The | ower end
136 of the second portion 432 is bel ow the point of
connection between the first portion 130 and the
second portion 132 and has a plurality of light feed
Examiplciors 122 fornmed on the side wall 126, and a
pfuralrity of light feed injectors 124 formed on the
| olhe pracessadfl Caraparakive Exampte risl répettpd avittathwexzaption that

the f ﬁ%ﬁgetaﬁ ?mé@tgﬂlséaﬁ%faggﬁ 3&%3}% %é@llgwl?@l{t&gﬁd destors 22,
24 &4 \ﬁﬁ' o lFsﬁ.f a3y v eﬁﬁé‘?n&e por?ylaﬁ éf gé‘hé%gmpﬁnents as

slan upmard romt iTS

con‘tpar’édi‘td ik procebe of CoripaeativecExamplert isciilirhmatizé@MiTable 2.
third portion 234, which is connected to the nain part
of the riser reactor. Miultiple injectors 226 enter the
conduit 216 at the verteé.gﬁtgfen the first portion
230 and the second porti il A Regar dl ess of the
“configuration, the principal basis of this invention
remains the sane, i.e. the lighter feed is injected
upstream pf t heProdwctiseed i njectiWt Popint apd in a
di spersediway-such that thelhigher catalyst!density
regi ons g=Me§1@”r€éater amoun{ of thl-&.lllghte’ feed, and
the contag re—of—the—tghter .cc wHH—the cat al yst
before th Et NG ure neets the mair qged injectors is

optim zed{g jEpavy teed 1% |njeq;@§ ar_approxi mately
the sane |ocdtion as the mailn feed DUt through
separate phﬂﬁﬁ@gs. The invention @@ callylresults in
an increage in conversion oft the lighter hydrocarbon
feed by af Hﬂﬂﬂﬁnﬂ5@6as conpared t-1.fonvent { onal

met hods o Aectt+oehi—ot pf 04655+ 83°) of—thi-s eed. This
conver si on 'p se in turn resulttdﬁ% an increase in

yi el ds of |3 [ C hydrocartpons by feast]11% and
often as Thﬁﬂﬂﬁﬂe +0.1

Butenes +0.8
Total LPG (C35+Cs5) +2.6

The increase in production of light components is due to the increase in
conversion of the lighter feed.

Exampie 2

The process of Comparative Example 1 is repeated with the exceptibn that
the heavier feed (the heaviest fraction of the product from the first pass
conversion) that is recycled from the same FCC unit is injécted through mulitiple
injectors at the same height as the main feed, but through separate injectors.
The conversion of the main feed is improved over the conversion rate of
Comparative Example 1. Improvements in yield of Cs, C4, and gasoline range



as 18% In addition, the injection of the heavier

recycle streamas described in this invention results
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Gasoline plus C3 and C4 yield increases by at | east 5%

and often by 8% as conpared to the conventi onal
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illustrate further inportant features and benefits of
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These yield improvements are achieved even in the case when light feed is not
injected in the FCC unit.

Example 3

The processes of Examples 1 and 2 are combined such that the heavy
feed is injected at the same height as the main feed but through different
injectors, and the light feed is injected through light feed injectors 22, 24 and 26.
Improvements in yield of G, C4, and gasoline range hydrocarbons as compared
to the results of Comparative Example 1 are shown in Table 4 below:
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Is clained 1s:

Thus, it can be seen that by injecting lighter feed upstream of the main
feed injection point and through multiple injectors at locations surrounding the
area over which the change in direction of catalyst flow occurs, the conversion
and vield of C3 and C4 hydrocarbons in a FCC process can be improved. In
addition it can be seen that by injecting the heavier feed at approximately the
same elevation as the main feed injection point but through separate injectors,
the yields of C;, C4 and gasoline ‘range hydrocarbons can be markedly improved.
The advantages 6f both the above operations are additive when these are

carried out at the same time.



1. Afluid catalytic cracking process for increasing
yields of C3 and C4 hydrocarbons, conprising: (a)

w0 pjoeotiTng a mai n feed conprising hydrocar bonsP@i/UR2005/046778
boiling points in the range of 4000F to 11500F into a
riser reactor of a fluid catal ytic cracking apparatus
through a set of main feed injectors, and (b)
injecting a light feed conprising hydrocarbons with
boi ling points of no nore than about 4400F into said

Whéﬂ idicthigidabyti ¢ cracking apparatus through a plurality
of light feed injectors disposed upstream from sal d

L. Carh B A SRpIRECPHEESF ol lcrsiind cudlds“r ¢ ana

hydP6ERbohd) Tohbrisirg:m 1, wherein said light feed is
i nj ect ed into a condwt portion of said riser reactor.

3. (3) pr dnjesin@cc g’ramn rfged cn:oaiprlsmt_lrg hyulttg:aelnamsswnttﬂ\ boiling
conduyi t t1on tal yst ensi t 1 on
o POl IR AGE eI, 400%0 ?%Hioa" foR riser rRagiob cbediuid

R AR el Rl S?t St 1B, Rt o,

A @Emecess accord| ng to claim 3 vvhere| n a |arger
portion of said |light feed is injected into said
hi dbér dajestipgta dight fegd cogipsisingaydracacbens withoheifing

Ef‘ina 3 of iy eyt Ao ‘ﬁ‘bodt%HE{% 33 Tl et retiing
p0| S |t§'1l§teﬁ1 rhsgpgg%d %?é%dmtﬁ%ug# g%qsegf

heapsticaad Fromesaldr mairY . feddp 85 peoKntteglotatiehRian
6, wherein said set of heavy teed injectors is
which catalyst flow changes direction.

2. A process according to claim 1, wherein said light feed is injected into a
conduit portion of said riser reactor.

3. A process according to claim 2, wherein said conduit portion has a lower
catalyst density region and a higher catalyst density region.

4. A process according to claim 3, wherein said light feed is injected into said
higher catalyst density region.

5. A prdcess according to claim 3, wherein a larger portion of said light feed
is injected into said higher catalyst density region than into said lower catalyst
density region.

6. A prdcess according to claim 1, further comprising the step of:



positioned at approximtely the sane el evation on said

riser reactor as said set of main feed injectors. 8. A
w@er@eds7according to claimb5b, further conpri sPEUSINEs5/046778

step of: (c) injecting a heavy feed conpri sing

hydr ocarbons with boiling points of in the range of

57Q0F to 12750F through a st of heavy feed injectors.

9. A process according to claim8, wherein said set of

heavy feed injectors is positioned at approxi mtely

t héc) injecting\eahieany deed acainprisiey Myeietarboas with dsikig

of main feed injectors. 10, %ﬁprocess according to

cl ®oiAty in Werande ofb(A°Fita 275 Rikhrowgh asset of eawy ffeed

isgggé?éﬁ%ed and injected in step (c). 11. A process
ac ' to claim7, wherein the mass flow rate of

sai d heavy feed through said heavy feed injectors is
about 1 to 10 wt% of the nass flow rate of said main

7. f eddptocessigtcosding toedlaini 6 whengincaid set dehea‘Vgpf?e@cieiﬁjEctors is
according to claim?2, wherein said light feed is i
positigned &t ARPEOK S atel Hhe e elayatips| o saiderisassieactonas said set

ofngﬁﬁwggfnﬁéﬁgngatalyst regenerator and said conduit

portron sdard riser reactor. 13. A process according
to claim 12, wherein said control valve is a
re%gnerated catal yst slide valve.14. A process

8. acdopificass accosdingrtoaimhby Rirthericemprising tife stepaofd C4

oY dEbe e IMECng AR et SrapiihE i Birsarecis witdskoling
. : . ook | .

LpRTsSEh fh WhRand e SRl oA At £ bE Psrv

t ofeetldnjectorswherein the yield of propylene is at |east

2% hi gher than the yield of propylene in a process in
which said light feed is

9. A process according to claim 8, wherein said set of heavy feed injectors is
positioned at approximately the same elevation on said riser reactor as said set
of main feed injectors. '

10. A process according to claim 7, wherein about 1 to 10 wt % of said main
feed is recycled and injected in step (c).

11. A process according to claim 7, wherein the mass flow rate of said heavy
feed through said heavy feed injectors is about 1 to 10 wt% of the mass flow rate
of said main feed through said main feed injectors.

12. A process according to claim 2, wherein said light feed is injected
downstream from a control valve positioned between said catalyst regenerator
and said conduit portion of said riser reactor.

13. A process according to claim 12, wherein said control valve is a
regenerated catalyst slide valve.



injected at one | ocation upstreamfromsaid main feed.
16. A process according to claiml1l, wherein said
we@awalysriis a zeolite. 17. A fluid catal yti c PCHUKI00§046778

process for increasing yields of C3, C and gasoline

range hydrocarbons, conprising: (a) injecting a main

feed conprising hydrocarbong with boiling points in

the range of 400 OF to 115Q0F into a riser reactor of

a fluid catalytic cracking apparatus through a set of

14. maip freeess niceskdmig, tandai®) 1) nvBsleim ot ReaMY ofeed and C,
conpri sing hydrocarbons wth boi I'i ng points in the

hydregagieons frompssick Buid2catelyticreradgng sproeessols inaproyed dndat least

ectors positioned. .at i.mat.e
2%,6ef & PiskeB s WA Faidl Gt Srege i Byected AL fe Bcasian upstream
rs. 18. A process according to claim17,
fro@ur%@?@?ﬁgrl sing the step of: (c) injecting a |ight
feed conprising hydrocarbons with boiling points of no
nore than about 44Q0F into said fluid catalytic

15. cr deRIOFgS2PpErraingsta plabugh whereinpthe waécotfmr@pylene is at least
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injebRfrat nd l@cﬁﬁér‘?@l bﬂéé’nﬁfr@ﬂ"%\rﬂ hdf?ﬁ’rfé @n of said riser

reactor. 20. cess according to a| m 19, wherein
said conduit portl on has a | ower _cat al yst density

on and a higher catalyst densit ion, and a
16.] o ABIOCEEF AFEHUG DAairs Ly Hheras gl catalst (s SPalte.
sai d higher catalyst density region than into said

| oner catal yst density region. 21. A fluid catalytic

17.cracidluld edtaRtiat orackingmprocdss Ofor( Micr@ashiy afidlels of Cs, C. and
regener at or

gasoline range hydrocarbons, comprising:

(a) injecting a main feed comprising hydrocarbons with boiling
points in the range of 400°F to 1150°F into a riser reactor of a fluid
catalytic cracking apparatus through a set of main feed injectors,
and

(b) injecting a heavy feed comprising hydrocarbons with boiling
points in the range of 570°F to 1275°F through a set of heavy feed
injectors positioned at approximately the same elevation on said
riser reactor as said set of main feed injectors.

18. A process according to claim 17, further comprising the step of:
(c) injecting a light feed comprising hydrocarbons with boiling
points of no more than about 440°F into said fluid catalytic cracking

apparatus through multiple injectors positioned upstream from said
main feed injectors.

19. A process according to claim 18, wherein said light feed is injected into a
conduit portion of said riser reactor.



(b) a riser reactor having a set of main hydrocarbon

feed injectors connected thereto and including a
weomwdort77portion fluidly connected to said cat BETEE2005/046778

regenerator for receiving regenerated catal yst, said

conduit portion including an angled section | ocated

upstream from sai d set of mgin hydrocarbon feed

injectors, and (c) a plurality of l|ight hydrocarbon

feed injectors formed on said angled section of said

20. CoﬂdeoEeﬁoéédo?d'inP%-clé’irﬁ h9! dheadialsald EodE kbRfbn has a lower
appar atus according to claim 21, wherein sald angl ed
catatyst tdensity tregian cainchoa dhigherpataly sindeérssityoreigiany raedl a darger portion -
change the direction of catalyst flow 23. Afluid . .
of selgﬂm%we%f isriniacted '@B&é?cgﬁlﬁlgegéé‘@ﬂ\éﬁt Sgnsisy Eegiomthan into said
ising: (d) a set of heavy hydrocarbon
Iowélgéagg&%ﬁ @%s gg)%.' A fluid catal ytic cracking

apparatus according to claim 23, wherein said set of
heavy hydrocarbon feed injectors is positioned at
21. ap v uidreatalytic craskingrapparatuss compdsingai d ri ser reactor
of mai n hydrocarbon feed injectors. 25. A

id
?Islggﬁl cé’ts‘%tt?lb’%rqgeé‘@i%ﬂb apparatus, conprising: (a) a
o (BL 55, BEE BRI pbitha ol SEF of, PR hydHBtaflibe” fpEd

andlrg' oors dbnoected ctherath drad trichudifd W dbivdwio poedore dluidly
sai d catal yst regenerator for receiving regenerated
catcanpegtedaled spigh catabst regenemigr Fgrdreciving nragesgdrated

i njectors positioned at. appr,oxi mat el he sane
el o n s sandlif okfiof BAEEINEAT Ahaled s2BiEn desated
hy i RERERPRONESSd IsBE BF RIS hydrocarbon feed injectors, and
(c) a plurality of light hydrocarbon feed injectors formed on said
angled section of said conduit portion.

22, A fluid catalytic cracking apparatus according to claim 21, wherein said
angled section of said conduit portion is configured to change the direction of
catalyst flow.

23. A fluid catalytic cracking apparatus according to claim 21, further
comprising:
(d) aset of heavy hydrocarbon feed injectors.

24. A fluid catalytic cracking apparatus according to claim 23, wherein said set
of heavy hydrocarbon feed injectors is positioned at approximately the same
elevation on said riser reactor as said set of main hydrocarbon feed injectors.

25. A fluid catalytic cracking apparatus, comprising:
(a) a catalyst regenerator,



26. A fluid catalytic cracking apparatus according to
claim25, further conprising: (d) a plurality of I|ight

why@socearbon feed injectors positioned upstreaPCT/UOIM5/046778
said mai n hydrocarbon feed injectors.
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(b) a riser reactor having a set of main hydrocarbon feed
injectors connected thereto and including a conduit portion fluidly
connected to said catalyst regenerator for receiving regenerated
catalyst, and

(c) a set of heavy hydrocarbon feed injectors positioned at
approximately the same elevation on said riser reactor as said set
of main hydrocarbon feed injectors.

26. A fluid catalytic cracking apparatus according to claim 25, further
comprising:
(d) a plurality of light hydrocarbon feed injectors positioned
upstream from said main hydrocarbon feed injectors.



