WD 99/57225 PCT/ US99/ 09111
PROCESS FOR vpGlolysibyELY PRODUCI NG C1 OLEFINS IN A FLUI D CATALYgbenGhifef NG
PROCESS FI ELD OF THE | NVENTI ON The present invention relates to a process
for selectively producing C3 olefins froma catalytically cracked or
thermal |y cracked naphtha stream The naphtha streamis introduced into a
process unit compRGetsd FORNVELECTIPREE Y PRODUCING LOLEFRS 2! yst
regeneration zong, a A FLO IR L) mis
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pressure from about 10 to 40 psia. Vapor products are coilected overhead and

the catalyst particles are passed through the stripping zone on the way to the
catalyst regeneration zone. Volatiles are stripped with steam in the stripping
zone and the catalyst particles are sent to the catalyst regeneration zone where
coke is burned from the catalyst, which is then recycled to the reaction zone.
Overhead products from the reaction zone are passed to a fractionation zone
where a stream of Cj's is recovered and a stream rich in C, and/or C; olefins is

recycled to the stripping zone.
BACKGROUND OF THE INVENTION

The need for low emissions fuels has created an increased demand
for light olefins for use in alkylation, oligomerization, MTBE and ETBE
synthesis processes. In addition, a low cost supply of light olefins, particularly
propylene, continues to be in demand to serve as feedstock for polyolefin,

particularly polypropylene production.

Fixed bed processes for light paraffin dehydrogenation have

recently attracted renewed interest for increasing olefin production. However.
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these typesyefoopppgesses typically require relatively large Cﬁ@f‘ﬁ)§§9/09111
i nvestments as well as high operating costs. It is therefore advantageous

to increase olefin yield using processes, which require relatively small
capital investnent. It would be particularly advantageous to increase

olefin yield in catalytic cracki rocesses. U.S. Patent, No. 4,6 830, 728
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means of maximizing production of the desired product is by using a specified

catalyst.

Also, U.S. Pat. No. 5,026,936 to Arco teaches a process for the
preparation of propylene from C,4 or higher feeds by a combination of cracking
and metathesis wherein the higher hydrocarbon is cracked to form ethylene and

propylene and at least a portion of the ethylene is metathesized to propylene. See
also, U.S. Pat. Nos. 5,026,935; 5,171,921 and 5.043.522.

U.S. Patent No. 5,069,776 teaches a process for the conversion of a
hydrocarbonaceous feedstock by contacting the feedstock with a moving bed of
a zeolitic catalyst comprising a zeolite with a pore diameter of 0.3 to 0.7 nm. at a
temperature above about 500°C and at a residence time less than about 10
seconds. Olefins are produced with relatively little saturated gaseous
hydrocarbons being formed. Also, U.S.Patent No. 3.928,172 to Mobil teaches a
process for converting hydrocarbonaceous feedstocks wherein olefins are

produced by reacting said feedstock in the presence of a ZSM-35 catalyst.
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SUMMARY OF THE INVENTION

In accordance with the present invention there is provided a
process for selectively producing C; olefins from a naphtha feedstream in a
process unit comprised of a reaction zone, a stripping zone, a catalyst
regeneration zone, and a fractionation zone. The naphtha stream is contacted in
the reaction zone that contains a bed of catalyst, preferably in the fluidized state.
The catalyst is comprised of a zeolite having an average pore diameter of less
than about 0.7 nm and wherein the reaction zone is operated at a temperature
from about 500° to 650°C, a hydrocarbon partial pressure of 10 to 40 psia, a
hydrocarbon residence time of 1 to 10 seconds, and a catalyst to feed ratio of
about 2 to 10, thereby producing a reaction product wherein no more than about
20 wt.% of paraffins are converted to olefins. The catalyst is passed from the
reaction zone through a stripping zone where volatiles are stripped by use of
steam, then passed to a catalyst regeneration zone where any coke deposits are
burned in the presence of an oxygen containing gas. The regenerated catalyst is
recycled to the reaction zone where it contacts fresh feed. The reaction product

Is sent to a fractionation zone wherein a C; fraction and a C, fraction are



reaction zone through a stripping zone where volatiles are stripped by use
of steam t 9Q§ﬁ§§d to a catalyst regeneration zone where agyrrfds6ooiis
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In a preferred enbodi nent of the present invention a C5 fraction rich in

olefins is also recyclneghothér grefdrtedrembbaimentaifahe edesenb idiontion the t he
present invention the feedstock contains about 10 to 30 w. % paraffins, and
from about lyst i3@ L8MS dyps catelyst.n yet anot her preferred embodi ment of
the present invention the reaction zone is operated at a tenperature from
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In yet another preferred embodiment of the present invention the

reaction zone is operated at a temperature from about 525°C to about 600°C.
DETAILED DESCRIPTION OF THE INVENTION

Feedstreams which are suitable for producing the relatively high
C,, C;, and C, olefin yields are those streams boiling in tﬁe naphtha range and
containing from about 5 wt.% to about 35 wt.%, preferably from about 10 wt.%
to about 30 wt.%, and more preferably from about 10 to 25 wt.% paraffins. and
from about 15 wt.%, preferably from about 20 wt.% to about 70 wt.% olefins.
The feed may also contain naphthenes and aromatics. Naphtha boiling range
streams are typically those having a boiling range from about 65°F to about
430°F, preferably from about 65°F to about 300°F. The naphtha can be a
thermally cracked or a catalytically cracked naphtha. Such streams can be
derived from any appropriate source, for example, they can be derived from the
fluid catalytic cracking (FCC) of gas oils and resids, or they can be derived from
delayed or fluid coking of resids. It is preferred that the naphtha streams used in
the practice of the present invention be derived from the fluid catalytic cracking

of gas oils and resids. Such naphthas are typically rich in olefins and/or
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cracked products are separated from the coked catalyst and sent to a fractionator.

The coked catalyst is passed through the stripping zone where volatiles are

stripped from the catalyst particles with steam. The stripping can be preformed

under low severity conditions in order to retain adsorbed hydrocarbons for heat

balance. The stripped catalyst is then passed to the regeneration zone where it is

regenerated by burning coke on the catalyst in the presence of an oxygen

containing gas, preferably air. Decoking restores catalyst activity and

simultaneously heats the ca_talyst to a temperature from about 650°C to about

750°C. The hot catalyst is then recycled to the reaction zone to react with fresh

naphtha feed. Flue gas formed by burning coke in the regenerator may be

treated for removal of particulates and for conversion of carbon monoxide, after

which the flue gas is normally discharged into the atmosphere. The cracked

products from the reaction zone are sent to a fractionation zone where various

products are recovered, particularly a C; fraction, a Cy4 fraction, and optionally a

Cs fraction. The C, fraction and the Cs fraction will typically be rich in olefins.

One or both of these fractions can be recycled to the reactor. They can be

recyvcled to either the main section of the reactor. or a riser section. or a stripping
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t is preferred th he crystalline zeolite be

said crystalline zeolite comprising from about 10 wt.% to about 50 wt.% of the
total fluidized catalyst composition. t is preferred that the crystalline zeolite be
selected from the family of medium pore size (< 0.7 nm) prystalline
aluminosilicates, otherwise referred to as zeolites. Of particular interest are the
medium pore zeolites with a silica to alumina molar ratio of less than about 75:1.
preferably less than about 50:1, and more preferably less than about 40:1. The
pore diameter also sometimes referred to as effective pore diameter can be
measured using standard adsorption techniques and hydrocarbonaceous
compounds of known minimum Kinetic diameters. See Breck, Zeolite Molecular
Sieves, 1974 and Anderson et al., J. Catalysis 58, 114 (1979), both of which are

incorporated herein by reference.

Medium pore size zeolites that can be used in the practice of the
present invention are described in “Atlas of Zeolite Structure Types™. eds. W. H.
Meier and D.H. Olson, Butterworth-Heineman, Third Edition. 1992. which is
hereby incorporated by reference. The medium pore sizezeolites generally have
a pore size from about 5A, to about 7A and include for example. MFI. MFS.
MEL. MTW, EUO, MTT, HEU. FER. and TON structure type zeolites (IUPAC

Commission of Zeolite Nomenclature). Non-limiting examples of such medium
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such as TASO-45 described in EP-A No. 229,295; boron silicates, described in

U.S. Patent No. 4,254,297, titanium aluminophosphates (TAPO). such as TAPO-

11 described in U.S. Patent No. 4,500,651; and iron aluminosilicates. In one

embodiment of the present invention the Si/Al ratio of said zeolites is greater

than about 40.

The medium pore size zeolites can include “crystalline
admixtures™ which are thought to be the result of faults occurring within the
crystal or crystalline area during the synthesis of the zeolites. Examples of
crystalline admixtures of ZSM-5 and ZSM-11 are disclosed in U.S. Patent No.
4,229,424 which is incorporated herein by reference. The crytalline admixtures
are themselves medium pore size zeolites and are not to be confused with
physical admixtures of zeolites in which distinct crystals of crystallites of
different zeolites are physically present in the same catalyst composite or

hydrothermal reaction mixtures.

The catalysts of the present invention are held together with an
inorganic oxide matrix component. The inorganic oxide matrix component binds
the catalyst components together so that the catalyst product is hard enough to

survive interparticle and reactor wall collisions. The inorganic oxide matrix can be



SAPO-1 1 which is described in U.S. Patent No. 4,440,871: chronosilicates;
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(TASO), such as TASO 45 described in EP-@f_No. 229,295; boron silicates,
described in U S. Patent No. 4,254,297; titanium al um nophosphates (TAPO).

such as TAPO; | described in U S. Patent No. 4,50Q, 65];. and jron
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preferred Preferred process conditions include temperatures from about
- 500°C to about 650°C, preferably from about 500°C to 600°C; hydrocarbon

partial pressures from about 10 to 40 psia, preferably from about 20 to 35 psia;
and a catalyst to naphtha (wt/wt) ratio from about 3 to 12, preferably from about
4 to 10, where catalyst weight is total weight of the catalyst composite. It is also
preferred that steam be concurrently introduced with the naphtha stream into the
reaction zone, with the steam comprising up to about 50 wt.% of the
hydrocarbon feed. Also, it is preferred that the naphtha residence time in the
reaction zone be less than about 10 seconds, for example from about 1 to 10
seconds. The above conditions will be such that at least about 60 wt.% of the
Cs+ olefins in the naphtha stream are converted to C4- products and less than
about 25 wt.%, preferably less than about 20 wt.% of the paraffins are converted
to C4- products, and that propylene comprises at least about 90 mol %,
preferably greater than about 95 mol % of the total C; reaction products with the
weight ratio of propylene/total C,- products greater than about 3.5. It is also
preferred that ethylene comprises at least about 90 mol % of the C, products.
with the weight ratio of propylene:ethylene being greater than about 4. and that
the “full range™ Cs+ naphtha product is enhanced in both motor and research

octanes relative to the naphtha feed. It is within the scope of this invention that



that separate al um na phases be incorporated into the inorganic oxide
mat ri x. Speowve@9y/sfzsl um num oxyhydr oxi des- g-al um na, boehm t e, pEf/850R0F1
and transitional alum nas such as a-alum na, b-alum na, g-alum na,
d-alum na, e- alumna, k-alumna, and r-abum na can be enpl oyed.
Preferably, the alum na species is an alum numtrihydroxi de such as

31 5o cont ai Hepmfit PSRNk oThiRBLEaR Br oEitidehto Rk PrordRY
condi tions ﬂh@CsElé‘éﬁviteﬁB?Jgg%#[léﬁé. friemRPRithid G ddpealiallls RRenfron Rh& Y abl y

from about 500[err]Cto err] C, hydrocarbon partial pressures from about
10 to 40 pseffectivectmeoutt! of singleraigaronicsdesfedtsithe reaction zodatoyslsot o
naphtha (wt/wt) ratio fromabqQut 3 to 12, preferably from about 4 to 10,
wher e cat al yaproyeitimselpetivity af pranydene vy ethiyleneat B¢ gromatigosiapee from an al so
preferred that steam be gﬁncurr ntl.é I nt roduced V\éhltﬁh t he nagltsh{ hghstream
into the reHEETGhSPYGE SUGR AR AREOTOPAE Procsis MLk ofothgy maY SBBSt 8bhedvYos of

t he hydroc%iﬂh@hé?&gc@ﬁﬁud frﬁh‘?th@riﬁgtﬁﬁfgfbctegét t he napht ha resi dence tine

in the reacti'on zon ' ess than about 10 seconds, fer exanple from about
1 to 10 seconds. The above conditions will be such that at |east about 60
wt. % of the C5+ ol ef i The followingexumhias ate prosented fooiNestiativd purgésegr oduct s
and | ess than about 25 wt.% preferably | ess than about 20 wt. % of the
paraf fi ns aPmY@8ehase petita be tkengsdimiing themresenttingentign émany ovay: i ses at

| east about 90 nol % preferably greater than about 95 nol % of the total

C3 reactio t ith the weight ratio of propylene/total C2- products
"ER QDI 1

greater th It is also preferred that ethylene conprises at
| east about 90 mol % of the C2 products. with the weight ratio of

PLoPY o ot Y ene, DTG oamiy clhplopiiod G R e

to t he naphepesatingcdonditions for maintaining chepicabigrads prapylend parityt with
samples of cat naphtha cracked over ZCAT-40 (a catalyst that contains ZSM-5)
which had been steamed at 1500°F for 16 hrs to simulate commercial
equilibrium. Comparison of Examples 1 and 2 show that increasing Cat/Oil
ratio improves propylene yield, but sacrifices propylene purity. Comparison of
Examples 3 and 4 and 5 and 6 shows reducing oil partial pressure greatly
improves propylene purity without compromising propylene yield. Comparison
of Examples 7 and 8 and 9 and 10 shows increasing temperature improves both
propylene yield and purity. Comparison of Examples 11 and 12 shows
decreasing cat residence time improves propylene vield and purity. Example 13
shows an example where both high propylene yield and purity are obtained at a

reactor temperature and cat/oil ratio that can be achieved using a conventional

FCC reactor/regenerator design for the second stage.



9- the catalysts be precoked prior to introduction of feed in order to
further inpwowssskdre selectivity to propylene. It is also wt m&,&@gogﬁqpe
of this invention that an effective amount of single ring aromatics be fed
to the reaction zone to also inprove thqgsel ectivity- of propylene vs

et hyl ene, The aromatics may be from an external source such as a reformng
process unit or they may consi st of heavy naphtha recycle product fromthe
i nstant process. The foll ow ng exanples are presented for illustrative
purposes only and are not to be taken as limting the present invention in
any way. Exanples 1-12 The foll ow ngrgpamies illustrate the criticality of
process operating conditions for maintalning chem cal grade propyl ene
purity with sanples of cat naphtha cracked over ZCAT-40 (a catal yst that

contains ZSM 5) ch had been stearred at . OO[err for hr S
comer ci al  equy | }y\/n# ? ']TF Jdg H,’_ggv t ha }I)I’ICI’ r%?s ,"p
Cat / G X398 o Eher prepyl en -purlféi%;,—

Comparisqgn of EX Ies and 6 hows r4e_pu0| n 9I| patti al
pressure _greatl y IJp rove; pro ene url ty 98i t hout Lonpr sing;’ ropylsgri
yi el d. chrrparl sof of Ex | es and and 9. and 108 hovvs .ncr ea bng 76.8%
t enper at yre inpr Ves bot pro ene | eI d 6d pur i r| o) 944,;
Exanpl es :11 and sho ecr i ng re 'bdence oves ropyI t}’g}"
vield and puri ty - anp! 8 exa e wher & bot h gh PE yI e )
yi el d ang purity,dre obt ned act or terrper re angd, cat/ ratgl %
t hat can Jbe achi ed using a cggnven onaI %SSC reac é)r/re%enerat g deswéré%’
for the gfcond S;zavge 607 9.2 6.0 10.4 22 82.5%
1 222 576 18.0 32 1 .0 9.0 9.6 4.0 70.6%
12 22.2 574 18.3 32 1.0 24 10.1 1.9 84.2%
13 38.6 606 8.5 22 1.0 7.4 15.0 0.7 95.5%

Table 1 Continued

Ratio of C;° Ratio of C;~

Cy" = CHy4 + CH4 + CoHg

Example Wt%C;" Wi%Cr 1t0Cy 10 Cy Wt.% Cy”
1 2.35 2.73 4.9 4.2 11.4
2 3.02 3.58 4.2 3.6 12.8
3 232 2.53 3.5 32 8.2
4 2.16 2.46 2.9 2.6 6.3
5 6.97 9.95 2.4 1.7 16.7
6 6.21 8.71 2.7 1.9 16.8
7 1.03 1.64 5.8 3.7 6.0
8 148 2.02 4.9 36 73
9 2.16 2.46 2.9 2.6 3
10 521 6.74 2.0 L5 10.4
11 4.99 6.67 1.9 14 . 9.6
12 4.43 6.27 2.3 1.6 10.1
13 4.45 5.76 3.3 2.6 15.0

The above examples (1,2.7 and 8) show that C;7/C,” > 4 and

C;3/Cy" > 3.5 can be achieved by selection of suitable reactor conditions.



- 10 - TABLE 1 Feed Tenp. Ol Res. Cat Res.
W . % W . Wo 99/5P20py | ene Exanpl e Aefins. wt% oC Cat p@rtusobAdint
38.6

Psia Tinme, sec Tinme, sec G = G Purity. %1

566 4.2 36 0.5 -4313 11. 4 0.5 95. 8%
2 38. 6 569 8.4 32 0.6 4.7

12. 8 (ﬁ 8 les 149_4!.}% 3 22.2 510 8.8 18

1.2 . T2 1.1 88. 2% 4 22.2 511
9.3 38 5.6 6.3 1.9 76.8% 5

38.6 632 1'ﬁhé5crackm&Q)t olefins ané p?lrafﬁns corffaified in napﬂaﬁla7streams 1.0
94. 4% 6 38. 16. 13 1. 7.5

16."8 Qe @ FCC na@ﬁﬁﬁ%cﬁker naphtha) Q\z:rzmall or meiﬂnm pore Eo&htes such2as

0.4 586

0
5 1 27 ZSM—S cap pgoduce sxgmﬁga@t amounts o;f9 q;hylene q;xldzpropylenegfﬁg% 9
%é é% 10 sefé%:givit%ég f?hyolene or é%f:ylene argi %el%ctivit\yg.?f p?ogyleni t% pr@peﬁle 6.0 1.9

10. 4 Zrafies as a fuRéio ot datalyst and pedeeds o(?eratin%Z@nditions.l@t Ras been32

1.0 9.0 9.6 4.0 70.6% 1 22.2 574
18. 3 3Zound that pioﬁylene yield 2ad be increasdd) b¥ co- feedin@steam alofig. with tat

38.6 606 22 15.0 0.7

95. 5% Tabl &aphthso; thgéqaqim i bheeatahyst reay be &SMSS ex&ﬂﬁrémqll o5 gediumy | % C -

El.OZC - ppye Ze%l%es. Tab? %E\c/\low 1lﬁlst1;§.t%58the mcreasghnz propy2lene yglg when §

12.8 3 wt ‘%- sggam is co-fsa with an FCC n§%§tha containér?’%g&S wt.% olé‘br%. 4

2.16 9. 95
2.4 Allht?ugh propylenb@xildﬁncreased &h’é bropylene ;ﬂxrﬂi is d1m1msl£ed7 Thus,
1.9
6.0 8 otller4qperatmg cgndmons may nee.sﬂ 0 be adJustedgtoamamtam the‘,ta(geted
propylene selectivity.
TABLE 2
Steam Temp. Oil Res.  Cat Res. Wt% Wt% Propylene
Example Co-feed C  CavOil Oil psia Time, sec Time, sec Propylene Propane Purity, %
14 No 630 8.7 18 0.8 8.0 11.7 0.3 97.5%
15 Yes 631 8.8 22 1.2 6.0 13.9 0.6 95.9%
16 No 631 8.7 18 0.8 7.8 13.6 0.4 97.1%
17 Yes 632 8.4 22 1.1 6.1 14.6 0.8 94.8%

Examples 18 - 21

ZCAT-40 was used to crack cat cracker naphtha as described for
the above examples. The coked catalyst was then used to crack a C, stream
composed of 6 wt.% n-butane, 9 wt.% i-butane, 47 wt.% 1-butene, and 38 wt.%
i-butene in a reactor at the temperatures and space velocities indicated in the
table below. As can be seen from the results in the table below. a significant

fraction of the feed stream was converted to propylene.



9 216 2. 46 2.9 2.6 6.3 10 5. 21
6. 74 . 1.5 10. 4 11 4. 99 ,@1@@599,09,,,
1.9 W%S'g’ims 9.6 12 4.43 6. 27

1.6 10.1 13 4. 45 5..76 . 3.3 26

15.0 [err] The above exanples (1,2.7 and 8) show that [err] > 4 and [err] >
3.5 can be achi eved by sel ection of me reactor conditions.

Exanpl es 14 - 17 The cracking of ol d paraffins contained i n naphtha
streanms (@u@v, HFCC naphtha. coker naphtha) wver dfall o6 nmedi um pore

zeol ites gugliragse °6SM 5 can produce sizgni fi csmst arf@sints 5 et hyl ene and
propyl ene. The selectivity to ethylene or propylene and selectivity of
propyl eneththe:ﬁH@pman/ﬁes as a function of catalyst and process operating -

condi ti ongrod n found that propyl eng yield can ?g i ncreased by
co-feedin ths'@@am al ong with cat naph ﬂa e rej%gcgt or. ‘pe catal yst may be
ZSM 5 or Rd¢"€sal | or medi um pore ol i te 2 b" Pw il lustrates the

i ncrease BH lﬁ | ene yield when 5 V\}f "% ste@m | s 1@Q-fed7')/\bth an FCC napht ha
cont ai ni n@ 5@‘2 éfmryeol efins. Althou propyd.ene Higel d pngreased, the
propyl ene burl ty i s di mnished. Thus, other operating conditions may need
to be adjusted to maintain the targeted propyl ene selectivity. TABLE 2

Steam  Tenp. Ol Res. Cat Res. W % W % Propyl ene
Exanpl e Co-feed C Cat/G1l Gl psia Tinme, sec Tine, sec Propyl ene

Pr opane Purity, % 14 No 630 8.7 18 0.8 8.0
11.7 0.3 97. 5% :



15 Yes 631 8.8 22 1.2 6.0 13.9

95.9% 16  wdaleg/s7225 631 8.7 18 0.8 7.8 EQ:T/US99%9§1

97. 1% 17 " Yes 632 8.4 22 1.1 6.1 14. 6

94. 8% Exanpl es 18 - 21 ZCAT-40 was used I30- crack cat cracker naphtha as
described for the above exanples. The coked cata E"Mﬂ'“ﬂ d to crack
a C4 stregn gsed of 6 wt, % n-butane, 9 w. o 1- but ene.

and 38 wt.% 7 -butene in a reactor at the terrperatures and spéce vel ocities
indicated in the table below. As can be seen fromthe results in the table
bel ow. a sl.gni fAgantessriac seleotivélytprediciag Gi dileﬁmilsvﬂﬁ@m@m/;ﬁﬁhsqfeéd%tream

pr opyl ene. WO 99/ 57225

PCT/ US99/ 091 11in.a processrapit comppissy ofigrrepction zone., a stripping zone a catalysB5

18 fg ? eratu %f 575
575 575 BJF§F ?{8 188 708p < 3106h 3 frachioprtion 2pnes ‘é‘hkfé’ P“\%e% ‘E?rﬁml%%

2.4 4.7 8.8 Propyl ene 20.5

% é 28-18. , a& ] é}eﬁr:%% Yllxscgit? tpg stream in the reaction zope %ontanﬁr?%é 5 ig g
22.0 C5+ Hiuidizedsbed of catalyst compnsed of a zeolitt%haVing an adRrdbe pordQifmeter 22. 6
of less than about 0.7 nm and wherein the reaction zone is operated at a
temperature from about 500° to 650°C, a hydrocarbon partial pressure of 10 to 40
psia, a hydrocarbon residence time of 1 to 10 seconds, and a catalyst to feed ratio
of about 2 to 10, thereby producing a reaction product wherein no more than

about 20 wt.% of paraffins are converted to olefins;

b) passing the catalyst through a stripping zone where volatiles are

stripped by use of a stripping medium;

c) passing the stripped catalyst from the stripping zone to a catalyst
regeneration zone where any coke deposits are burned in the presence of an

oxygen containing gas;

d) recycling the regenerated catalyst to the reaction zone where it

contacts fresh feed;

e) fractionating the vapor product stream to produce a C; fraction. a

C4 fraction rich in olefins, and optionally a C;s fraction rich in olefins; and

) passing the C, fraction to the reaction zone or the stripping zone,
or both.
2, The process of claim 1 wherein the crystalline zeolite is selected from the
ZSM series.

3. The process of claim 2 wherein the crystalline zeolite is ZSM-3.



1. A pr‘ocess for s I ||| |i ng C3 ol efins froma napht ha
f eedstream wb@,gg,ggce; iwl Eﬁ ﬁ'ﬁuf Bi of a reaction zone. a Styi,04y
zone. a catalyst rege i 3 d a fractionation zone,lsé\xmjgﬁldg?gcess

conprises: a) reacting the naphtha stideamin the reaction zone
containing a fluidized bed of catalyst conprised of a zeolite having an

average poge di JHELRLcAL of eI ARCAR? e Rarh ABRILMICL SHiBirkNBomeact | on

zone i s operate a tenperature froma 500 to 650TC, a hydrocarbon

partial pressurgbh@it 100t0t30 W% paraffiss dlabewr bto Tesitdéradefihs.ne of 1 to 10
seconds, and a catalyst to feed ratio of about 2 to 10, thereby producing a
reaction product wherein no nore than about 20 w.% of paraffins are
converted $o ol Fhempsocesy of clapmdswheraimtheeaagtipnitemperaivre 15 semiahouhg zone

where vol atiles_ stri use of a stripping nmedium c) passi ng
the stripped caP&éiEO?q(B&%ﬁﬂ@'stri ppi ng zone to a catal yst regeneration
zone where any coke deposits are burned in the presence of an oxygen

cont ai ni ngggas; THE procésSere al gxéﬁ&@%r&%&%@&% @'t.%bgme the sRAERLI ON

zone where it contacts fres e fractionating the vapor product
stream to produprethe feddstreant iswonvertéd td Cacprariucts amd iess dhaf about 2ind
optionally a C5 fraction rich in olefins, and f) passing the C4 fraction
to the reacti onwi8hefdhe pareffinsarpsonyertethto Cor prswstusts. 2. The process of
claiml wherein the crystalline zeolite is selected fromthe ZSM series. 3.

The procesd: of dPRFRESTATREIR & WEeR R FRE bfRric T ol Rafrdbategn mbt

% of the total C; products.

&. The process of claim 7 wherein the weight ratio of propylene to total C,-

products is greater than about 3.5.

9. The process of claim 1 wherein a C; fraction rich is olefins is also

produced and is recycled to the reaction zone, the stripping zone, or both.
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(57) Abstract

from about 10 to 40 psia.

(54) Title: PROCESS FOR SELECTIVELY PRODUCING C; OLEFINS IN A FLUID CATALYTIC CRACKING PROCESS

A process for selectively producing olefins contammg 3 carbons from a catalytically cracked or thermally cracked naphtha stream.
The process involves reacting the cracked naphtha in the presence of a catalyst containing from about 10 to 50 wt.% of a crystalline
zeolite having an average pore diameter less than about 0.7 nanometers, stripping the catalyst, regenerating the catalyst and fractionating the
reaction products. Process conditions include temperatures ranging from about S00-650 degrees celsius and a hydrocarbon partial pressure




