PROCESS FOR PRODUCI NG OLEFI NS FI ELD OF THE | NVENTI ON
The present invention relates to a process for
produci ng ol efins from petrol eum sat ur at ed _
hydrocarbons. In particular, the present invention
relates to a process for producing | ower olefins,
especially ethyl ene and propyl ene, by using a Uirture
of saturated - hydr ocarbons as raw materi al .
BACKGROUND @%ﬁ%ﬁ/@hﬁ BRODUCING QUEEIYShet hod i s
nost popul arly used for producing | ower ol efins such

as eth Iene pr opyl ene, butadi ene and so forth from
FIELD: QRITH ENTION| hydrocar bons. About 99% of

Th eﬁr@ééh?ﬁ‘l% ﬂ @s foPron r(198¥1 S irds Hrdrll e saturated
hyg Qrbeﬁéj eg) :ﬁg t {cﬁgfgt \96 rre a eﬁ é%%?ss E;d pro:illrlglcmgg loweer

ol rggﬁ’eem iy 8 i ia g %ﬂ% ‘EfF”ée( Ca-Cs
hyd‘for%r P%\%ﬁ(rla}’(gm?ﬁ?ﬂace can reach 1125C, and the b_uI k

resi dence tine of feedstocks in the radi ant section

tube can be 0. Zs or shorter. In the neantine, since
BACKGROUND INVENEIONt s contai n hydrogen, al kanes,

Steat i&%ﬁﬁm fﬂeﬁf(‘)ﬂslsa Léfg ?ﬁ Eh%é(f‘ fo»tjorﬂ (#(RIC %%R)Rwegocglgﬁ%s such as

ethyfde ylehd! t dhdn om . ons. About
99941 ‘1%3%%18{151 1%};)6 C? 85& sgﬁgmg d by this

melfgE) T 88?%?8 08 1@9@% q OW% S e ngent for
cxag aﬂ‘ﬁtm%?ﬂmé}fn tube q%@éempﬁramr@ﬂ M‘T) tofjthe ﬁa&l‘%g ifmace can reach
112578 n gnds thedwll eesidsnce tiae af feadsiocks ip thsradient sevkion whe tambe 0.2s or
shortsy. b ther meansintes chincei the Istedinn gracking | produstsc cantiin rtrydrogen, alkanes,
alkenss, denés/andcayenssihaging fuprte 4h an enora patbpiis) i partigulaodRiut DSmol% of
hydrogenn andt nietangashet bteamg Bradking apiducts "mif i Kvet 0€be subjected to

comPrisibiy, (dofphic#6d hedd eREHaALE SedtiHcatibh AR dowRPerature cryogenic
sepaPathiaf & -1 pet rol eum sat urated hydrocarbons can be

performed at a relatively | ow cracking tenperature to
In viempeighis sithatiane masy iattemptsdfave heendmade tocbrpdusguewer dlefirs by other
methydsf inelyding¢atahytic cratldhg,aokidativf canglimgt oD msethahleg and producing
olefime tfromal matui-al cgas athiough muethadol,nig whichahe uma’@fﬂibt&@dl@ﬁh methods for
prodayingdoaeb oRginsEyorh @eft6lcher saerated hyBREOarbéns Scah " Bédtthed at a
relativekeldwiEtclend el dtureté i‘ﬁﬂn‘&% IR REBvity bftng 'dés%%dliﬁy uct (lower

lefind) aldhhsCeatdhdLlot Bffatt s and so forth. Curren
oe §)é flui dlazed bed cétﬂgf’ytl c cracking methods (FCC

The ﬂl%}lﬂﬁ’é log ggtplytic eraskingepetioleunpsrtiretbdthydiveatbpneiray begerformed in
many evays archidingfixeddhedsatmbytivadrackingnaethiods fiidizedwid catalytic cracking
methodd ramdasd dosh. ( Cairadtly, athenfhiidized) bed OgYAIPHE kradking methods (FCC
techiiylpgy)cive bﬁm(aﬁgeap}ﬂleﬂ 1o h@&‘@%l’s&%@enera chﬁlg %}nalﬂ\’ﬁfdd%ct and

lowér h§dfocBend@shifR! hwe ér{w EB%}B 02129551;
83199%9 ]? Gvrllill e} edﬁ%ﬁ h:scrﬁ y 1@% &F iei o light
feedgt acss c'hngsegg%l" tfe? in 3/}1? h%tl i a?rg: 10 ing conditions for

Se=t

m
crac %%'ﬁ \2" petMicktearhite 2t 3 F@ftfysreé ceﬁ wﬁnle&’ew@a of the
desug% thy g P@HW@%&@% Flexayd. ohhe catalyfigraaekingigchnologies
that Suf lflp é‘oq:p gacent years puimagly; pegtginetor xed bed
catalyti ﬁtaﬁlﬁnaﬁ@ha@l@glegm ¢-8 h2955d 2 CN 13808684;IGN200510028797;
CN%é‘Hléﬁh It i Heliewell thetisuchafixedyedocatal gk énacking céuetibm giagsincrease
the yiskdeof thegdesir@iNgRddiRE51y séhl IRBYAN k2 Aol B6526a88 the cracking
reactid¥Dteiharhafly to $0meé extl(tettBA@ tb Madt Patkihg led@dnP9fowever, the solid
catal§&t184del isf tHe'ra4dtioN JuBelsy tRBe TRWehGS 8RREt distribution in the reactor,
and the coking of petroleum saturated hydrocarbons at high temperature may result in the
decrease of activity or deactivation of catalyst, so that besides a component for inhibiting
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the yield of the desired products to sonme extent, and

may al so decrease the cracking reaction tenperature

to some extent (relative to heat cracking reaction).

However, the solid catalyst |oaded in the reaction

tube may cause unevenness of heat distribution in the

reactqr, d the coki ng of petrol eum sat ur at ed
cokipg, gay s&hge atldad, e araonns of ther dilution steagymust be inggeased, which
lead 4@ éheeé%em of efficiancy. Ipradditign; theascplernpodf tha fixed satalytig cracking
techuglggies anayd also chaye reomeeproblents. iInvestingrit napsts- for dniliding asoatalytic
crackiag efutmico gs acuedablyhieigberothat tbét ohe slédnutcravkirgt fanace with an
equinaledt dapaditycDeasethis pdintc the fixedbetl @atatigic dekigectablogy is still at
a levef fah-(ﬁloﬁﬂﬁ,lﬁusﬂ-lﬁh@ddnt ion, the scale-up of the fixed

catalytic cracking te hnoI 0gi es may al so have sone
MOI’ERV&EII% geuventopal ﬁmtcr@%ﬂgsteflmo logies and rgtalyticaragkjng technologies,
energy geneupgtion dudrs sqparatiepds kigh Isipcp thyramount gfismalhmolgeutes such as
hydregersandometbinerig thmraek;reg piodhcta s rehqucl\yar@m (ahoap bimcbl%)

EP llg‘fghé’/afktl tHlss‘clkgs%l; ?.Ig FP g 'fc%(rﬁcd gﬁ g ‘siar a r}% oCcrarabons "4 which the
satugal % E%frP ﬂfgﬁf’go 9 e foydragaghans, whercby
propyle ﬁBI 8 hggerg 18 whigh ?t exchanger (7) can
optiqng Mn@%}ssscrac ﬁér gspmﬁeme@% r@né@ru dehydogenationopatalysts or
compfisgh noj rvetelyshe Thabo decuments deks masl @ivel @8y s athier ateachings about
dehydyageoatém rgactiomet hane in the crackl ng products is

US 6 gé@ﬁé@’ Ell ydl&lioss %#agboau(t)qulc? %p &gfeéla 35% of propylene

g % "I{‘ﬁ 1 5?&9&%}0&0% ngatgrial by
usm% rfa SP"HPB‘“@E‘*@ trstnglogw Lo 3R s meppRnse pyteedstock
contgipigy butanes ehaiaerd fgpy glbvdmgemhtlme 3 p@mf%ms;] &yt daesl nph give any

ﬁlrthﬁhtqgﬁnag Ha addisienhthe §adispropostienatiop réastion Hisclosednini tha document
is differautkfirory theliatayiponackiog staction, and thus isiedtysditale fimtthotreatment of
petradaim kytatateddrydravarhons, sﬁndomsﬁioad 1y§ztpph&"zttﬁin docunent does

oSN bl B o B e

1mprey Ayt orack! eetealkanss, by that progesenthe rawdmatgnigls being
treateg werqa W%ﬁavlgn&ﬁpamel@mr alkares-inspasticutarofged pils for catalytic
crackiagy whishehavei never dsemalebydragenated. (ddiendehyd®genated lower alkanes
merelly sgiraspuompers hind thusdbd nadversjon fiaof theiruehydrogémation is only up
to 16v8wt% oAddisiohaid atmadtopazows 2doliteneatdlyétasnitable Foatmacking alknes is
usedde edéragengste® TH ExaaipMsl dfitBat da,uﬁmeﬁeﬁere@tremé/ﬁ Y n-pentane,

and ffrh N@hidheae héaﬁg be! Roundd 'tﬁdtoeemfvé 1th the 31tuat10n where no

dehyd ﬁj{Fﬁrfs hh@@ ift8eht O8hyiksis £ AWl g B o not

signi Eusi | Srﬁf 9?188&"" &/ gﬁ%l(gctﬁ/r %? thyferel n alene For
e

ex rding 2 ydrogenation conversion
rate g% lﬁcé? 8}5‘ 9 ﬁﬂag%ha%ﬁgéﬁsé ehydreg e%}gtgatrgf:o%verswn rate (e.g.,
atﬁ>ofﬁs b By eeivalentamprevengné of selegtivdty b ethylene and
propylﬁm e, &hh deregrtaseisi93Zindixample Gfand Svdsrin Zixemplsd). | n
Thust h }(Logﬁsol‘hgtslﬁes &?ol&ﬁhv s%fa%d 0&%(1?'% as k4w ﬁ{a‘?é}lam’s sttilfl in need,
upgn llye g?rc glg c%nsu;}pﬁgﬁlaﬁegre%}(%q%y reduced,
an tﬁﬁé”ee(ﬁ gyeheE m“ﬁ%‘lﬂgﬁﬁ te‘J’rhe dehydr ogenat ed
| oner al kanes nmnerely act as pronoters, and thus the
onversion rate of their dehydrogenation is only up

SU onal |l y, a rracroporous zeolite
The Glﬂtaéilo\f e ﬁr@ée‘n@mv‘éntﬁ&f is % gtf) r§du &eﬁi’s ESRcially
lowei:[) gi%ﬁée Elt&g‘ca% Eé?lgle-h %E?ﬂﬂ& éne bg gs gg)tetr dﬁ:i& Ycarbons as

found that conparing wth the S|tuat|on V\,here no



dehydrogenation is perforned, different conversion
rates of the dehydrogenation do not significantly

i nfluence the inprovenent of selectivity of ethylene
and propyl ene. For exanple, according to the Exanples
of that docunent, higher dehydrogenati on conversion
rate (e.g., 14.8 wt % of Exarrple 6) and | owner

v BB SPGB OIS O B e ity ©
The pﬁioesst fioy ptdﬂuol‘ﬁlge)ﬂéﬁds&i‘tﬁn @a\ﬂole@hQﬁmhﬂétfhf(ﬁo@rboﬁshﬁcordmg to the

presaﬁﬁﬁmhageompn&s% follokif@épe: 6, and 9.26 in Exanple
5). Thus, a process t hat uses petrol eum saturated

gy Borkreheateds patiolem o patyrateds | hydrogarhomg d feedsiosky with a
deh genalioreeainlyst dn g Wepydrogenation reagiiomzanciadia reastivnsystemrio obtain
a petrpleumdrydrdcatiion streatn ceultainizgehsatueatyd bydtocdrbérovempounds, in which
the dmydinogenatlsn seagtiod hawatdnyesionateast at BabdORY OF
2) ¢ Wg} t g{?ﬁg{ﬁ?{ﬂ’g L -l esentt@pir%\ét nté;g%n rak qt gydrocarbon
com r@B ﬂ@?gg A8 stepdp vath tag HXﬂfggﬁ etagkige seighpt wran q&yﬁla §liaﬁ1§ng zone
Of ﬂlﬁé@#cape systerate phiaie PPdReSHews sentaining olefinywithtageduged number

agherc#tomsocess is different from steam cracking

‘g%ﬁgl%ﬁlnum Sa%ﬁ%ﬂ%%gfuéfgéds cggslﬂfaic grfgl g nr‘Z)cf SOF the present

inventio { 5 saturated
hyd & érhg I}h‘ € ggg rgﬁ-ﬁgcg]gt agg({t C6- >0 Saturated

hydiRgPRSar bons feedstock with a dehydrogenation
Pref&@bi] %5 ktep nl)a tite ¥t?d’19|ﬂﬁ NAhired ' f&chﬂ)@n Q&Qisf%fck Rogether with a

dllué'n? % FdaORome i @ng fr\ peacﬁodxpﬁ l{cf FRGRL B drogenation
cataﬁltr 'Hleﬁ Qig ﬁdrg Zone, r tﬁar on CO%O%H ﬁ'ydrocarbon
compayndsy I’ ey %9 &r ?s EfHHt%?E’farl jge, the unsaurated
hydr eatfbeﬂ eawpﬂ &e&% nW§E’rae tHeEbit

nqn{f%m %leﬁn cracking reaction
Zon%?s%&%twéﬁl drlelém crskingcastabn i $he pletinr@acking seasfion yone to
obtaixj qlefinseitlpp egduaed rumbgtiofigatbanatopsst in an ol efin

The il §: 9&1 ﬂﬁrodﬁée Hﬁ?o ?1? Q&J f&?nﬁ {Hne}l Qnﬁ)&gl%@ 1 o the reaction

zonelgr 8 %n g:}re Contcfl Sﬂé {r} ot %magg? Z80esy Preferably, the
PS5 csff}er‘f‘ ‘P’Ee‘ﬁ%tFroE dé°3e8rga§h@‘° %E’@s@ the nopimited
emb imentsiof thepresant yye enkin shy, qgegqtlon reaction zone has
a dilgting stigrEaiosofswater tocel Y ofdhtoc2t, mg@“e@élme 4@ &0 or, in addition, in the
oleﬁnmf:bmrrbmﬁlgn zpnazthas adilyting ratig ofip ¢o bH, pty:&raida Oions

7OO§|I$ o éu%}? Q %?H)I? I}]sa {ls%% 1}1 6%%%? il bon rature of 300 to
s g ﬂ%‘?‘

e o%ef Hrgfef by 0 to
300 Riale B %aa oS éﬂ@ﬂ@ hgy maamacwe ﬂcﬁy of
0.5 tpj@h d»em r-l catal yst in the dehydrogenation

In t@ﬁqstﬂhere ﬁ@&ﬁ ﬁqtﬂp Pash 3¢ t4g Sp el HOREPDE 9 least 20%,
prei’& S ‘Woﬁﬁ)a ?‘Iaﬁfé Raly UL ‘?Ff Ee%gél){ o equaiatso 65%,

prefe% L1 :11&1 i{? n| e/gt, Anare @‘Fffgréﬁ ]]elIL %taO{ Fﬂlgl fcth%, including
the cg oﬁﬁ‘ Vlﬂéﬁ?ﬁqson zone to contact with the

In sedpefl),n e dblaidd 9athﬂl=:u&ﬁt hidrotd¥BorP | sBleht €6RE#MiAYI the unsaturated
hydrb&@6dr e8mpARAs uSualRPEH: s@l‘» SthirBsted Ezﬂux%teﬁer%?@ﬁr IbBYdrogen
and 2§mAPAAGE A BYBrocdBEnhdviti i gr ﬁ@@ca?ﬁoﬂ %ﬂ{n&g G %lé ﬁ)g@natlon
reaction 2bnd OF & Prlint § Htiblji] he }%leqro eun satur &d hy%rocar ons mainly

undergo dehydrogenation reaction, but rarely carbon-carbon cleavage reaction. Thus, the
obtained unsaturated hydrocarbon compounds and the petroleum saturated hydrocarbons of
the feedstock have substantially the same number of carbon atoms.
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zones; or can be directly m xed and introduced into

the reaction zones. Preferably, the diluents are

sel ected from wat er steam and hydrogen gas. Accordi ng

to the non-limted enbodinents of the present

invention, the diluent in the dehydrogenation reaction

zone has . a diluting ratiq (ratio of water to oi]l) of
Befoge, t’?@?‘“ﬁ%e r_&’ﬁh%%ﬁmt Y%EP,C UHon  sfreamy o FntyAng ﬁh‘% Hansaturated
hydrgearpp, cempeyndsdniooe lefin SI3pEng Feastian @pneyspidgstieam; i§ Rueferably
subjectedytor a ggs—bg@dép%pt}orglq Hlvgneq 19 sepagte1qut theye4 or less components
and hgdrpge gentained in theapest-dehydsogenation streaar. florthe theantime, the liquid
petrolewpelnyairogacbark S8Gamt contFQHE, ther efsetuadied o carboh 0@Mpounds is
intraaadedainfiy the oilsfm cr:rﬁcl@ng ma&tﬁkﬁﬂiﬁﬁa(t@))erf@lheﬂeroaairy c@c]tjﬁg reaction of
step2)0kPa(G . The petrol eum saturated hydrocarbons

eedst ock y have a space velocity of A 0.5 to 10h"1

Preffﬁ‘ia lryeﬁsﬂﬁalz{n?crﬁ 188, reactiqnofsten )5 peiforancdqit ¢ dempaatuFael 2400°C,
preferaply °6f preferablynsefl06ge more drefetebly I5HECata pressire of 0.05 to
0.5MBa((), nyeferablnBiof ta 0. IMRa(6);280ha sparevelpefeofab0 yo 30h™, preferably
1.5 foe2di’, 8@¥4dings thel dombliesions b thecaboee] walges. S5 %¥action temperature is
prefanblfyeS00RC Yo 5663C, tthareactiorepressurd 3 fr&eablptiear p6 8b&t afd the space

velobi®p B préferabby 3 BYu@R ht'o 50% including the combinations
In step 1), the obtained

0 he .above ranpges.
The ;95& Mathe FRrueet AnmBber aficathom alome sithbeigne premore of C;-Cs olefins,
preferablytone of B9re elGr-6elebd®n conpounds usual 'y conpri ses

Whét'th Ei@ﬁfe‘aj)rﬁéﬁ# ﬁEfo r I&Y%@,ﬁl%@ %Zéflﬁr cﬁégfég gei%@tsi’%@%gtrog%%ave larger
olefiy Riayirt'at Chadh gt S RIS Prget QiR hasiog o st p)

The prazsssndccordigntol the préshet ipe¢ntioheurtharadouipdiseda step 3): separating the
stredity domramir00s-Oyedlefing obtiidled GO sep)d WIgRNAdsired preaedts @Rh in C,
oleflalt; biRfif ¥nd-@) Hlefing; Ak KRN a8 pRANRESicheAR €] gg) Cs, y&hd/&f@g olefins

can@ebé hiagd Jgpsat ur at ed hydrocarbon conpounds and the
pete?ol eum sat urat ed hydrocarbons of the feedstock

In stepdd the lsepasationadtény magisonpnise aompressior, reetifivationmandrsxtracgion. In
som@efootlanitett embodimegtst b thee presérs uinw éntidng dlar desiredt preducts can be
obtaimed byipet fogningextractivny reatificationyodso varih aepaapaLaharduit depends
on tlic@nPosition afidl PEdPortdbr faké blefin pedtRictsS ThélsalédiiBASTOF Such separation

are oS nYyalbsé sklediif Hetfk, bkl fus 8 ot Attt AERABES inAUbtdiR.
advance to separate out the C4 or |ess conponents and

Accordingdgemeceshodiment dfithe peeserysnvensiandinotiem 3k it steeane gontaining
Co-Uarlefins isreepardtedeto elitain |aj stughani righeinr@-@uotefipdarsba stoeans containing
C, os hemaen @orioacnts nghérbley obtaming etheldndéy\yaopdard) butene and butadiene,
etc.,eappaivells is introduced into the olefin cracking
reaction zone to performthe ol efin cracking reaction

. of step 2). Preferably, the olefin cracking reaction
BRIBF DHSERIZIION GreTHEHRAWANGS t enper ature of >400C,

] Er_ eferably >500C, preferably 5600C, nore preferably
Fig. kaspeshemaie Howidiegram of apsmbedingens ageardiyg tothe prasensligvention.

: t A S Y [ 0
Fig % 50" @ACabAPIE i B155r i lechfd o the presen

conbi nati ons of 't he above ranges. The reaction
tenperature is preferably 500C to 550C, the reaction

re i rably | bar to 3bar, and the space
DE@31“§§%§S¢§ P:@.&gr abl z 3 h-" to 8 h-1. The ol e1|‘oi ns
For Wet Purposec 90 ¢lsl presire spplicaticil, RAN naBB &PhesBifig Oifowdts, reaction
condY8 a8d s&Forfiusel & tH&%escrﬁfti%ﬁ @h@Bla¥m& WA1eR¥ il B atnglls or otherwise
specified holl €d fiiterstood as modifiable by the term “about”. Thus, unless otherwise

specified, the numerical parameters in the description and claims are approximations,

4-



Wien the desired product is lower olefins, the olefin
cracking reaction is to cleave |arger ol efins (having
>4 carbon atons) to formsmaller ol efins (having <4
carbon atonms). The process according to the present
invention further conprises a step 3): separating the
strean1conta|ning C2-C9 olefins obtained in step 2).
en deS|red uc s rich in C2 C3 ol efins
Whlﬂ\ﬁhn Vefscquding 40 b desitcd, agd Ppsied g diFripFmRses @f the present
m"eé'?on Wcé@% frshoulde qoastsugdandiehy OﬁﬁtleaSF the number of
repogied ﬁl%)ﬁcaﬁh@gg%ﬁ@r it anphyisg GMVOWMB ﬁeglgu@msp r es si on,

Notwifdthddif@t N 2fRemEdndg t bR eﬁgﬁe ameters are

g 58 mfi l?és PERE Ex pefs gﬁ’r‘r? ¥ Rrect h’ as possible.
Ho“%vqgﬁﬁgzgf E*@?@]gs}ueé ERBCty B Lo Ff%ﬁ%ﬁ%@@g ard deviations
1nevg AP FESINg i 1R destBE BT UFDRNtENd proportion of the

In e preenPrifGdiftion; HOFoROVRAG! tedfls RiveStehfoIBRAS Ith&hings, unless

theffRe KPR dtem@dskllle in the art, and thus are
© notefllsﬁr%t hear“y/descn bed in details. Accordl ng to one

enbodi ment of the present invention, in step 3), the

YA " I fins is separated to
itr%% SR H Ao Fed ol efins gnd a stream
The qetrdbeum sejurated loydréeashons rfeed:smkrwithble fohelieepyocess of the present
inventibrintyn@neprivg| £atxtufy OPKYdEarbdist @MRtclNFoUEAML £RRIrocarbons,
prefé@ably. a fRARRCHT NyRirdoartidiRs BEleBle@ ERIn T ), Hydbidabbiéd) troleum
satufatédl hydrb&arBor CREIRSdkCmby BW diiz'n@g& HOnP ?Qoﬁ\%%ghe{feﬂ} cesses. For
exarAPIEOhe 'f&g Ectﬂ?bé)f)ﬁes@ﬂ :?ﬁn% T,

x &hg fa’%g P ano HFI gnorrnal
alkafl 15 Serctc, bhe Prsopt 1Ryepin i PripcplaTy v%% G producing
1°W?r?§'¥di9&?g’8 %PSIP%Ea ae*ﬁf’“’dﬁ‘ﬁ?ﬁ‘%at ion, all nunbers

expressi ng anounts, reaction conditions and so forth
ssg i n the descri pti on and clainms, unless in Exanples
Low, rwi se specified, should be understood as
In tﬁ@ﬁfefsérﬁ é@ll@é‘udnh e‘lJ\ﬁerrrBIeﬁps@Uﬁlaml v Bters t‘dn 18fifis ALNG Vl’bs%ethan 5
carbilﬁ udf ﬂﬂﬂﬁ'iﬁlft@d rﬁgﬁaet ﬁfj{ﬁ)é(}]eﬂe ?en ea%ﬁrblu T8,

alnrs roxma
accordlng to the deS|red and expect ed perfornances of

vent ion. Each nunerical paraneter
DehydiGecHaf fﬁtatal rued in li ght of at | easltO t he nunber of
The teemdidebytireggiation catalystdiig b icataBidalby e Bubivy iaf@uhOr8Rts to catalysts
capablRudi baally2inln it Qehyd¥eiaMalibe t Redi0 dfehe saturated hydrocarbon
compéiigTand | (B CanbR A theldoels! edficlcAN 967 ARMAX HE Rhion. The
dehyﬁf'(fgen R %lﬁtchﬁﬂéa bienfiBig! d e Fdrx afon cit ]Vs]feknown in the art.
Acc qﬁe ﬁ{n? lﬂr f%?he \(/i ﬁ’ﬁerﬁg Sf; R > eefl?}glld%ogenanon

RIESenD im
catalf SomprizeS A, it CRRATERS RIS et A aptigneladditive
comrtaqun‘{.estl ng measurements. In the present invention,

The &diRvefcBpBHeriSs prefei@blPd6ctéd Romahs BMup Q:oﬁﬁﬁﬁi t, Pb chromium

oxidd N5t S: corlthelivh Sersgreci fical 'y deScri bed. ol'e
Sat ur at ed Hydr ocar bons Feedstock The petrol eum

e additiyegompangutris preférably stlecidd fiookths greuphdonsiftimg of8n, alkali metal,
alkalpnrecraeth snesdl drlaecombémtion thereof.

The carrier is preferably selected from the group consisting of alumina, molecular sieves,
kaolin, diatomite, silica or a combination thereof,

4 _)
(Dcn:

o

OCD

%i‘"
(@]

The molecular sieves suitable for the dehydrogenation step of the present invention may
comprise any natural or synthetic molecular sieves. The examples of these molecular
sieves comprise small pore molecular sieves, mesopore molecular sieves and large pore
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I nvention may conprise a m xture of hydrocarbons

sel ected from C4- C35 hydrocarbons, preferably a

m xture of hydrocarbons sel ected from C6- C20

hydr ocar bons. The petrol eum saturated hydrocarbons

feedstock may be deri ved from any conventi onal

I ocCesses. For exanp ti?he f eedst ock can be one

molgcylas sipvet- | Thease éir?éneé? mal pore melseular sieyes mheﬂt 3t0 5.0
angsioREn s luding, fomesample @Hér I-, TRY- gnéddic sttaeturalitye zeolites.
Theexapalesiaf tha smpllspore anolecular siprasdociude ZK-6n@K-5, ZK-14, ZK-20,
ZK-Al,dZEe22, boBM-Dy zenlite gA napdlith dl,abydraxylmasteslite) eridmiteerchabazite,
gmelihid, i elimobtilolitey SAROSH SHROBSASAPO-42 | pdeALDO=T. MBypically, the
mesdfre molécafae sieveOhleaS pate diaivdterdofl 96t § BAN ahgstoMsh Aitluding, for
exarBpleRELL NOFOU BN DYEROAEDL WEEJ MPI-eMPSL QAET-, MTW- and TON-
strudtfi@R @%@ht é‘ltﬁlg%}(anlhle Hf afdl Iﬁ&% ore oA é@g iflude MCM-22,

Mcﬁaié‘ ARGt ka2, Zsm-23,

= zw A, ?ﬁ%zﬁd DR e
"l‘@ angsinepmy

BO 1’1 sh?lﬁa é\flé%p MBF %&)%’r \FrandngFl- éa“éﬁmfﬂlrtypm%eohtes

The £ ecmrguy@,lpag@fnﬂg@esam@ © dnedzigp.a piiretite, zeolite L,

zeole maigéh’a&zqﬂlt@,aoaeqlgc, o0 BTS-A8, BFGS-10AMOVIER, S PO-37,
ZSM-3, Z9M- ﬁdeSM—ZQed errbodl ments of the present

Molgc&.l\tfarrv gleg% % genatl ?ﬁiﬁlcité}l ﬁ%:ﬁ ;(1) rlﬁ ﬁtgsf; "uch as

alunaﬁxaﬁlleqa\pé an gﬁl'lé es q;eh‘ge swves such as metal
alu ‘é?hQF%hﬁ‘F Qe Fltuamqnhes (ééﬁ@st&lh@abﬂnlmphosphates
(SAPR) andynefa] alpmingphasphosilicaies @/I%mfghat i on thereof. The

Acc&}‘aﬂi to/@ GOTRRARAL eth ocﬂﬁfé l;r ?b&u\! g%eﬁf: ki ﬁ?&i{lftlf)ﬂ Meg gx le, the
deh}gﬁc? Bat?oqpéz{tglé n’g%f ?fE gmzxg?x}y & use% whose main

Com Er 8B ‘iﬁ £t H8 a8 OB Qﬁ active additive.
use gﬁls r gg? ?(@l %%t andr;gs reaqtiony P%ﬁs?m? i50.1 &0 P;30YPa. The

BYﬁ)?"Vﬁ%Wdﬁ desceibedin Joraal i ldeening Chewicel Industry, 5, 1992:
pagesJior kb Thatrdgeumpgt igtepehosajechbereinrbysefepense. t he present
invention may conprise any natural or synthetic
mol ecul ar _sieves. The exanples of these nol ecul ar
"‘:‘u‘h"ﬂ Rpadtion Zoma| | pore nmol ecul ar si eves, nesopore

Thef% B A AAE B B oo U et
Og%la Olb reaé:]tf gtl 3 re Z%ga e one or
Seve ectwmnt © S3me Teapigr, @mm@ ¢ rgagtoR (a+e» deh r@&f@pﬁl@re@actor)

The Iﬁ&l@éﬂ% (ﬁjt hele ﬁ}gﬁo%ﬂﬁi idn fé%t?ogrg%n%%ktgﬁle sfbleffl@ resent invention
canf% ﬁ/iﬁ% &geo’l |%hé1 ,e %)eol Ite Qlyzn% ddr’é)x 8 &tr doraﬂu1d1zed

erlonlte chabazite, gnellnlte cllnoptllollte

The frdid@ets8 i dchiR(0g8hationAPE0tibR zansltyplcRIDy have thy follvadihy distrit@ition:
nmesopor e nol ecul ar sieves have a pore dianmeter of
about 5 to 7 angstrons, including, for exanple, AEL-,
AFO-, EUO, FER-, HEU-, MEL-, MFI-, MFS-, MIT-, MIW
and TON- structural -type zeolites. The exanples of the
nmesopor e nol ecul ar sieves include MCM 22, MM 36,
MCM 49, MCM 56, MCM 68, ZSM 5, ZSM I 1, ZSM 12, ZSM 22,
ZSM 23,




ZSM 34, ZSM 35, ZSM 38, ZSM 48, ZSM 50 and ZSM 57.
Typically, the large pore nolecular sieves have a
pore di ameter of above about 7 angstrom and conprises
*BEA-, BOG, EMI-, FAU-, LTL-, MAZ-, MElI-, MOR-, OFF-
and VFI- structural -type zeolites. The exanpl es of
the | arge pore nol ecul ar sieves incIuFe mazzite,

of fr e ite L zeo| zeolite Y,

£3 »clalca: E§Ebiich ptine ppduct n demaroasnatiorcissatipn zone
M&ducgﬂﬁ%b%ﬁon(@&&ﬁ%) ZSM 4 and ZSWFZ0. Nolrecular
sileves such as zeolites may conprise silicates, netal
si|lcPERPBNtS ych as  al @nﬁmsﬁlﬂgﬁ%at es arpieferable ranges

cll [ CAl €S, as V\kl AEPGbase tHar—st+eves
guc*ggginetal aIun1noBﬁ§Z%hates ( MeA t 60
alwhﬁhsphosphates (AlEG&oéslIlcoalun1nmpbgsphates

( PAPO—ahd—ret-al—al-uiinephosphositi r\a,t_ggé_b@ADQﬂ\
Ac@&?é?ng to a non-1iR®dl enbodi ment| 4 & he pr esent

| Nwedks on, Tor exanplie ,fhe dehydroggngtdon catalysts
ofL DEH _series from WOP Conpany can be used, whose

mai n  conponents include alumna as carrier, Pt as

omﬁ‘&stél\égldﬁg@%@ {, Sn/Li as active additive. The

ture is 450 to 500C, and the reaction
Theptenn stolefiissciaclling ccatltdViia.a datalytically effedthe &BOMB” used in the
spedifi¢atioy stfersstod@satystd espable Midﬁ@im?}fhe%@&f&nﬂﬁ SRR L Msaturated
hydioagbsh c¥mpdunds Ihd the RAGES tA&edBs i‘ﬂ%fenfjﬁ)? @%g&ldgsthe reaction.
|ncorpor ted herein by reference. hydr ogen

’%Z@r?étahﬁés are predifipdioy anegd rfmdumﬂecr aci¢vereatatists:
Sulthﬁ@ %&%Elﬁ!nn sfefELla be MokONG Qﬁkf ¥a \Hﬁ§ Sle diameter of 4 to 7
angs‘l?l%'h{so G g&h g&%ggg gA%?) gézi‘%g égl@%s%es C{lﬁ Sedes ﬁnd so forth
havipf iReelifyg e@rPOf%?mgleg% G & cPREagpn frerso.
Usefiid hmdlfgggmiémems taebd oi¢ of alkeineRagh fnhéfa1§ Qa8 Qfthth&als and solid

supeil @B ERGaR Friod Nif GacdontiinARReh& oL abl e for the present
entlon can be a fixed bed, a fluidized bed or a

ACC?FQW igjted @FMIVG@ afithepreps insientior, lasattilyst Having silica as

carrigp &S ﬁeang as activa campgukntrieraerits suohermdvlo,0Ni, £andg, Ce, P, Re

and Pi/pg additiye isa:sed tthe rdactidroteimpgratirs toah bat400no 5503C, Babltke reaction

presgure darsbe DAubilahM¥a. The apoveciaeal wstd dre deseribed §eIarlrn@lof Petroleum

Chemezat Tndudtry, v, 34F8),00003: pakes 8152819, 0d( WAt of Brdustrial Catalyszs

vol. KXIDOTGASBer PDOPET phARISS. PIREET @RlRchRNGES in b
refefgégo e | DAGS 35 PSS [REUAARCES inBlpk RGP ntfin by

O 4to6 arenes 2to 10 4 to 6 Oefins Cracking
Catalysts The term "ol efins cracking catalysts in a

o1eﬁ},aéﬁlc¥i}1%§5&yone£{n%ct ive amount" used in the

s to catal ysts capabl e of

The ¢ertmal‘glefingradking seactioropored’ wed diciang refosafous abee mainly used for
crackiyig blefias Dothe ¢eavEHon Sytem aTHE Z0Re caiBé!Bhe b RY&ERS secfons in the same
reactotfl &r a1 ile fredctératial,Yoleifl dridkifg 3Edctd?))- According to a non-limited
embodiment of the present invention, the dehydrogenation reaction zone and the olefin
cracking reaction zone are in the same reactor. According to another non-limited
embodiment, the dehydrogenation reaction zone and the olefin cracking reaction zone are
in different reactors.

The specific form of the olefin cracking reaction zone suitable for the present invention can
be a fixed bed, a fluidized bed or a moving bed, preferably a fixed bed or a fluidized bed.

The products in olefin cracking zone according to the process of the present invention
typically have the following distribution:



The ol efins cracking catalysts are
unnodi fi ed nol ecul ar si eve catal yst

nodi fi ed or
S. Sui t abl e

nol ecul ar sieves can be nol ecul ar sieves having a pore

di aneter of 4 to 7
SAPO seri es,

havi ng thg af

conbi nat

angstrons,
ZSM seri es,
orenentloned

such as one or
MCM series and so forth
pore di aneters,

hdistegption gthg mrq%laﬁsm plﬁén@rm@ne an be

nor e of

or a

rare

Or}ero@ﬁct Al K ultioR ( g@f/ oy N Netars,
solid _super_aci such as Zr or

Ni .

garth metarsand
or _a conbi nati on

t |eormpohentac cor di ng to a non-Ilinitec

| rergeodi nent of the

's-us&d,—t—ltpe_peacl—l_grn_t_empepalllrn ¢

present—nventtom—a catatyst hav.. sH+ea—as
darfier, ZSM5 and ZRP as active con‘s nent, el enents
sucH, as Mo, Ni, Ca, My, Ce, P, Re |an@d Pt as additive

an.be 400 t o 550C,

arfeeH4he reaction pressure can be

) 101d50 0 MPa. The

JR@yfg catalysts are described in 3
em cal I ndustry,. vol.34(6), 2005]

—of—PetToleom
“pages 315-319, and

Jdeatzal of Industrial Catalysis,

d51d2Q10), Oct ober

NN A.. Bt | iy 4 Theorca Aaptirnaont o

%? pPaycs o= T, MOoSe——CaoturehtS—at
3418

e

n by reference. Aefin Cracki

tion Zone

19 Rkt ron 2o

h
Tre,=term "ol efi n cracking reaction
zone nmainly used for

3 3oused herern

rarklnn olefins in

t

refers to-a
Hes alleanes i on system The zone can b@ootﬁé5(9r sever al

T ons i n the same Teactor,

S
5
(liie., olefin cracking reactor).

or(

AC

qlo§ T eactor
COF ing to a

1 dhs—dlkames ed

enbodi nent of the pr es>9r5tto|2n§/ent|

on,

r ﬁf‘l/

t he

In An—raapt it A oA A A
LUI UQCIIGLI Ul T"cactTtT Ul Z20rmrc—arrg

riedcti on zone are in the sane react

o
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T UAUTIN

ng to

ordi

(KRR

arwgdmeg[neglon [ITmted enbodinent, t

rreaction zone and the olefin rrarm

g, 1dgfyglr ogenat 1 on

ng reaction zaone

arfe™ in different reactors.

The speéx)ftpé G orm of the

[T aCKIﬂg reactionzone surta tte plebcnl
iné{/%edrllltnain%% can be a fixed bed, a fl} Blgl zéd bed or a
ntﬁ‘/g|=ng bed, preferably a fixed bed| o ta3fd ui di zed bed.
TH rodtet-s—-r—otefin eracking—zohre—accordi-ng—tothe
ar ®®f the present invention 19ﬂ| edi] y have t he
flag=om ng di stribution: -7 Tabl'e Bjogdiyghrg bution of
tthe products in olefin cracking zonhe Product
diGotalkangs i on (W% conponents rang=§5t9120<5 0 CH QO
¢ 5o 0 C2HE <2 0—C3H6 Lglbu 30—E3HE—16
tlo 5. O to 30.0
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The process according to the present invention is of applicability in producing a broad
spectrum of olefins, and can be adjusted flexibly according to the desired products.

According to a non-limited embodiment of the present invention, the gas-liquid separation
is performed after the dehydrogenation step. The separated hydrogen gas and some gaseous
streams with a lower carbon number can be used as a source of heat.

Additionally, the liquid stream from which C4 or lower components and hydrogen are
separated out can be further separated to obtain a stream rich in saturated hydrocarbons and
a stream rich in unsaturated hydrocarbons, in which the stream rich in unsaturated
hydrocarbons obtained by separation can be introduced into the olefin cracking reaction
zone for olefin transformation; or, in addition, the stream rich in saturated hydrocarbons
obtained by separation can be preferably fed back as raw material and introduced together

with the petroleum saturated hydrocarbons feedstock into the dehydrogenation reaction




C4 alkanes 2.0 to 15.0 C5= 3.0 to 10.0 G5 al kanes
0.5to0 2.5 C6=0.5to0 5.5 C6 alkanes 0.1 to 0.8 Cr=
2.0to 5.0 C7 alkanes 0.1 to 1.0 C8=0.11to 3.0 C8
al kanes 0.1 to 1.0 C9= 0.1 to 3.0 C9 alkanes 0.5 to
3.0 other conponents <1.0 The process according to
the present invention is of applicability in producing
a broad spectrumof olefins, and can be adjusted
o8¢ exi bly according to the desired products. Accordi ng

AltérfativeR0Acddriink e #i3RRE I PRdHirRint tdTahe rp?e?s%Htt 1dv@1‘{t?d}1t IR unreacted
satubA36d BRfotdrBtl] SrsRanetd 4R e{réleﬂl‘?lrsf 1oCArbd eed tock after
af19f By it bég ectc:l,- tﬁg Qﬁf tﬁ) 9%@ %%g}le S the olefin

dehgﬂfrh%
e gegl%g%l edggurhg 50 gﬁ‘é ere%g’tﬁ)fltzl B?‘Ial I Y, the l'iquid

Accetdigin £ s@riimited bmG4diatent ofthe peeRARGEItDNAMChEMEWARLRAM of the
oleffiy &rackifPaéarii6l z68E, aCROANG sepurhtie zGRPBIBHRY doPRRE@KY separate

the@btémé&mafﬂs&n rikiAE #C@Bﬁe@i ydrocar bons and a stream
rich in unsaturat ed hydrocarbons, in which the stream

Accprding i aupreferied agrabbdiinpul; gdenbbesdesiediiprasticbys lower olefins, the
sepasgipd higheoelefinncandei find badkutoable dlefin ctavking| reddtion zoae kind gubjected
to theachtabyiic zvavkidgortogdthén rwith athef deldrogematedr peirbleum saturated
hydmdalibbh stteant. FheSep@ativn t4lbe ﬁrﬁﬁh@d al gt dondediohab@Bsner, such as

butﬁxﬂnmlwadownﬁe@ag-aqma@e e preferably fed back as
material” and intro ced together wth the

So éiv%[rﬂé? enhediments of &he mymwpmarﬁ destzibed Rbove: dsthase skilled in
the a6 kg resgdyi anderatand dbesecmbodfinergs ean bacombinad iand Inyqdified, unless
Otheamsgsphq@edto anot her enbodi nent of the present

i nvention, the unreacted saturated hydrocarbon

conmpounds in the petrol eum saturated hydrocarbons

BenéfetefsdonoBf Thid Preserd @hye@sogenat i on may not be subj ected
to the se aration, ut used as a diluent of the olefin

1. A&F%féﬁgrf@ a@PF%rP fithe P@a%én‘m@%dlar« fRgnpeRatirseior dglxdregenating
petrglgpra saptpated diydepcabons aaé 107 lefing tansformation: arefsigmicantly lower
thanghesecrftthe eenventiensl sieamtdreckingranst atalyticoérackieg teshudlpgies. Thus, a
great amokinhgf erergy ican teoseyed;atherwdueft high femnpératute zquigmieats can be
reduted d)lfmfk)idedmheieby deducmg&harrﬁréﬂmehfmldﬁbilﬁt'eﬁ@ite%ﬁtg am

conpti sing C2- C9 fins. According tq a fe

2. Achiine ta the pragsss ﬂﬁ ths orssent 1&?/6*&19& after iz, deh r%sqnﬁgon step,
hydrogen gasand, methans, caps sepptedaut fom the qther siweares by usiig a simple
gas-tquid isppasatical Imeddibers tin die szsgmt Oh:ﬁ@s stagkiagtstap, favoor heehydrogen
and getheng aregenerated. ﬂ@lus,d@etsmatwntdf lower clrbyrdnumberadteedms such as
hydmpgen alhda wretheat Uram ébk desired lower olefin product could be reduced, and the
absence of separation between alkanes and olefins having same number of carbon atoms
can significantly reduce the energy consumption involved in separation.

o)

3. The process of the present invention can be readily and flexibly adjusted according to
the desired products.

EXAMPLES

The below examples illustrate the present invention. It should be understood that the scope
of the present invention is not limited to these Examples. Those skilled in the art can
envisage any variations and changes without departing from the spirit of the present
invention. The protection scope of the present invention is defined by the claims. Unless
specified otherwise, the percentages and parts in the description and the Examples are
based on weight, the temperature is based on degree Celsius, and the pressure is based on
absolute pressure.



hydrocarbon stream The separation can be perfornmed in
any conventional manner, such as but not limted to
sinple gas-liquid separation. Sone of the enbodi nents
of the present invention are described above. As those
skilled in the art can readily understand, these
enbodi nents can be conbi ned_and nodified, unless
In the deloyy Sxamplesi fdegomparalivq Expmples 8 loght Tigphtbe cafethe following
comppgesis used. According to the process of the present
i nvention, the tenperature for dehydrogenating
petroleun1saturated hydr ocar bons and for ol efins
Cartiomamsfber mat i onAlkagessi gnOfefiosint | €ydloalkanest han Aremse of Total

technol ogi es. Thus, a great anmount of energy can be
saved; the use of high ¢.epperatgre equi pnmentsgcan be 202
reduced or avoj ded, thereby reducing the investnent

and i nt enanc¥ Costs. @3 Accor@hg to the précess of 33.58

4
5

6 the present imeepiion, @hger thesgehydrogenaty oy stepzgog
. hydrogen gas and methane can be separated out fromthe
8
9

ot her st rearrs BpOsi ng &13i npl e4.13as-1iquid 2.37 19.57
separati on. ?gdltloq) in the 1. §8quent oleflilé9 10.4
cracki ng step, ew or no hydrogen and nmet hané are ’
generated. Thuk62the sdparation0.0f | ower car b@f2 nunbes.45
streans such hydr ogen and thane fromthe desire

10 | ower ol efin 3i%duct c%ﬁld be reduced, and tﬁz &7

11 absence of sepmration hetween ahkanes and ol efi ns 0
havi ng sane nunber of carbon atons can significantly

12 reduce the enét gy consuﬂrptl on i%vol ved in sepQ;\r ation.0

TotaB- 1h€ Procesx Qfg the Ry eFent i{ygnti on can besfeadiTyg og
and flexibly adjusted according to the desired

products. EXAMPLES The bel ow exanples illustrate the
Exalfp3e The ¢ PRIBI OPThe bescifl Ml Under stood that the
present 1nvention is not limted to

Tumntgste Fig alnphesabo%hglet sdphthaeftedstodkn€CsaC 1) after desnifusizgon and
dearsemyzatiati ivaisi pperhediad bg halnges (B} kow terigatutd 6104713, 300 tahe 580°C;
subs8diently, fod iktbe d¥h§&@BEnation tedttdrqB2) TheondcPhes biedsurs 0PA 5MPa
(G) Ritht DExBd BEERF PirBed19f 1badedesd MBFhikY cdBier %m a catalytic
dehydRd deRstio fé%&!l(fﬂ &0t aféﬁj%ﬁ‘ &Rﬁﬁ: Qt%a‘ﬁ? i)a%)‘?ﬁ’al H}ﬂf&g%n gas,
unreh&e Sa"}ldlcﬁ ﬁl%nw?ﬂ]

f th f dstock; th
(s %P% 3 f?En b & e q;%%% tp{, '5“% ;& LG, Sf;’fmooé
Pl

S0 a% sqpaya p5s8 g&ﬁ&n IOHCRERT 0) from a
liquidphase sfregm (hofrthe pBIGRFE ad b@ sukaving @arsa@ﬁ carbon
numpgrnefethe Aﬁa@aﬁéiequwpknﬂle k avae gniaed wath apeverheateddiluting
stear0 . (O and heated 20 55042 the CStIGaIﬁ (58 obta®dIy the Mikin® was F&d into an
olefif .chatkihg2@a@6r BF) arid LaAntdbted afl 2 pheshite 2f B SMPHWith a fixed bed of a
catalyst having ZSM-5 as carrier and an alkaline earth metal as active component.

The obtained product has a composition shown in Table 1.

Comparative Example 1: Catalytic Cracking Technology

The same naphtha feedstock (Cs-Cjg) was pre-heated in a convection section to 600°C, fed
into a catalytic cracking reactor, contacted at 700, 750, 800°C with a fixed bed catalyst
having a P-La catalyst supported on a ZSM-5 molecular sieve to perform the catalytic
reaction.

The obtained product has a composition shown in Table 1.
-10-



8 6.59 0 1.72 2.09 10.4 9 2.62 0 0.11 0.72 3.45 10
0.70000.7 11 00000 1200000 Total 81.69
0.73 10.1 7.47 99.98 Exanple 1. The Process O The
Present Invention Turning to Fig. 1, the above I|ight
napht ha feedstock (C5-Cl10) after desulfurization and
dear seni zati on was pre-heated by a heater (Bl) to a
tenperature of 475, 520 and 580C, subsequently, fed
into a dehydrogenat| on reactor (B2) to contact at a
ﬁmCrz(dB)ng/WQChndogyxed bed of Pt-Sn
Thecsat aI ﬁhtha 9e§§§tg%lg {)b a#%léqin 31% pﬁ eél %rlﬁ aco \e/écftl?)érpe%{on to 580°C, fed
1ntorﬁ s(eF Fg%\g ré:g gfion, in 3 {‘.h outlet
tem%?fﬁ%}ff‘e%f Eﬁsﬂd&}t Sﬁ%ﬁ%‘tﬂw %3|9e €3 on number of the
The'oBBiftddProd R HES PE&dmpdsitfon shbwR3ATEBE 1Was i ntroduced
into a heat exchange separator (B3) to cool the stream
to 100C so as to separate out hydrogen gas and a
| ower carbon nunber (<C4) stream (10) from a
i qui d- phase stream (4) of the unreacted al kanes and
the ol efins having the sanme carbon nunber of the
reacti on feedstock; the stream (4) was mxed with an
overheated diluting steam (9) and heated to 550C; the
stream (5) obtained by the mxing was fed into an
ol efin cracking reactor (B5) and contacted at a
pressure of 0.15MPa with a fixed bed of a catalyst
having ZSM5 as carrier and an al kaline earth netal as
active conponent. The obtained product has a
conmposition shown in Table 1. Conparative Exanple 1:
Catal ytic Cracking Technol ogy The sane napht ha
feedstock (C5-Cl10) was pre-heated in a convection
section to 600C, fed into a catalytic cracking
reactor, contacted at 700, 750, 800C with a fixed bed
catal yst having a P-La catal yst supported on a ZSM 5
nol ecul ar sieve to performthe catalytic reaction.
The obtai ned product has a conposition shown in Table
1. -10 Conparative Exanple 2: Steam Cracking
Technol ogy The sane naphtha feedstock (C5-C 0) was
pre-heated in a convection section to 580C, fed into
a radiation section for performng a thermal cracking
reaction, in which the outlet tenperature of the
radi ati on section was 830C and 850C. The obt ai ned
product has a conposition shown in Table 1. -11 p e N
h NOO "t ON.--~NNhOONM OOO00 1- NOO OL OM
WNO O~n O
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09" o ULauxWwdaaaaE- "nglt can be seen

fromTable 1 that as conpared to the catalytic

cracki ng technol ogy and the thermal cracking

technol ogy, the present invention has a |ower reaction

t enper at ur e significantly | ower contents of
It cap o 558 o Tl thirngoipacss 1B crtmE g ceplime technology and the
thermal, eackigg teghmol ogiyg thef p@muyvqngggd@sem reaction temperature, a
signifisaniiyrpswes nonuentstotﬁ bygogoregas anfl médibangs ssthat the presattiiovention can
s1gnvﬁdahtlyt@ucmmeeggsmmﬁm;i‘eb1ydrogenat| on conversion rate,

In |eI remat hanent di d )
e L

rate, ‘FIQ%Q

eth YE*?HSr?am,rawlyne A?§Pft° eprgnylpn% increpsed feamgticallya fAs those skilled in

the ayhepsrunderstand; in theprogessdesprofiesing eibpileos aud propylean foarpktroleum

Satumteﬂoilyénearbomn gvet ral auprovemtutr af scvdrsidpercentiggessis £ \sigmificant

progressi nprovenent of several percentages is a significant
progress. Exanple 2: Process O The Present Invention
Turning now to Fig. 2, the above |ight naphtha

Exain@RA Pesdesd OEThePtgéntdwentibnr i zat i on and

dear seni zation was pre-heated by a heat exchanger

Turpipg goveiRpdgatyuthe Bovedight naphibes &Redatrel ¢11)fadier |dﬁ$16ﬁﬁlzat)10n and
deargrsyigation guas proheatesh by o hemgpxehengesntBidttoat temperetigeiod 550°C;
subsgquentl antovai dehydrofgenativnireattarf (B8) tSnoadt al g pressaacdd.15MPa
withon ftednberh of dttrSre cathlysp dvakded roma aluaiiad Wairier to perform a catalytic
dehydietgetia@eraticnse eaat obRinSH mstuieOstfdai(13) dofthdhing Bydrogen gas,
unredéte@ alkahds3aAndCAIBER With @hé“%@%ﬁoxgﬂ&nber%ﬁtﬁ@%a@ﬂon feedstock the
streadh KB) Ss fi’rﬁ%cﬁk@é inﬂ?’a l%att I@xéﬂ}ﬁ «?’ (ﬁ?j t(ﬁéHgPﬂ{ s h§ 100°C
so ab & ﬁon siﬁ s used as a

%

fuel If l; g‘ealqﬁé Q'Qzﬂlg 1 tolré gq og olg}néxt pfuﬁ(ed with
;a arsi §§ { atg fu? tg ng nopalé al}(%}}es which

Wasrﬁﬂ E auSF%(ﬁ‘Eﬁ e§t"Y‘ (%!”S‘}“ﬁg’s

%Seraaqtlﬁ»p deegdstock, and a mixture

streag, h L) At} QJefinsowasrheate cqkehanget fp bt ﬁep"éé andymixed with a
diluting gteamt @2} ethem af@de n@n da-nob finrcracking eeactor IB)12) and aonfantgd at a
pressige wh 0. lsMRmwithvenfixdd bedaef 4 eatalysichavingiHESdHSs B§bE-Band ZRP as
acn\wdotnmhmtst r eam ( 11) as reaction feedstock, and a

e ol efi ns heated in a hea
A Pf8§lgjj§ﬁ g@géyeﬁnifpnﬁ%m} 9 Of?tava |ar18‘EVP’h ehin product
streagy mns cthylenea 35Wt6r pinpropylens 3gd r2oxtYeopf mixture
butapes; and %lﬁraeaebﬁ’tlééw@nmg Gs orprighss alefingftrage ablimmes andtanenes.
. fixed bed of a catalyst having HZSM5, ZSM5 and ZRP
as
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active conponents. A product stream (19) was separated
by a separator (B 13) to obtain a |ower ol efin product
stream (20) containing 6wm % of ethyl ene, 35wt % of
propyl ene and 25wt % of m xture butanes, and a stream
(21) containing C5 or higher olefins, trace al kanes
and arenes. -13 W Claim 1. A process for producing
Wegfliﬂ"i ns from petrol eum saturated hydrocarbons,
;oﬁg%gf B o e O RO R soft T AEL DS compriing the
drogenati on cat aI yst in a dehydrogenatl on
a)r s@otammng zandeaditoek r efictheorpetrpluam taturatetiaihgdrogarbons with a
dehydedgenhtinncatal ybt o adbloyiregenation Rattid 7n8 @f U Retioh 8Yéh to obtain
a peftyldiira &3 dRQErbOA RFEAR dontainth g\iHsGfiratéd Ry HEYSUOGRRRuh 84) i 1r)1 which

the deBPdrb&atiBR FeabtiGPRME! SInVersionirte U ableadt 8864 an®%0 and
contacting the obtained petrol eum hydrocar bon stream

b)cenntasting ribe Ph@lrlﬂdsmtmlm dydtpgarbon stisam camtgining dbe winsdturated
hydrgearbdre¢dmpamds kiithgancelefin gecking carlyst af amolefimclickipgzone of the
reactpdn system t@abtaima psydice stréam obtainingrolefingd with #ted@edd number of
carbeabmisni ng ol efins with a reduced nunber of chqzar bon

atons. 2. ces cording tqQ claim1, erein
2 TH it Psqogﬁﬁg ?fy?} 8 L Wit P Afreln By iosiybon pecam conaining
the ynsatyratpdhydrrgsthensomnegndsis spbigeiad to 8 gesrhifeid iseppratipnato separate
out gaar lesy emap@@atsr and; laydregensisprarthe postedehydogeratipe stream, prior to
bemguﬁmdn@ﬁtlatoahdo}cﬁdm@kmg‘mmmnmn@ost dehydr ogenat| on

L RN R el oo
1 t Hn
hydrpeatbans, petg 'r.asggxtarqnoit Iprdzocss q1i‘§d$€‘t1f<9§idb a1 et Gt safurated

hy rf’?aébﬁ“@él C35 saturated hydrocarbons, preferabl y a

H(Feﬁs Akcdrifi Oﬁ)aléﬂﬂﬁ% SGhecie thd Q{R)l Qurﬁf%‘iiuﬁﬁfr&garbons
feed rﬁﬁ %0951 &fsfroél t}r gro%é %§§ %%?y g"flanren o1l, naphtha, a

Oclicsf’ °é81“86“1r"r eP e group conS| stl ng of
5. Theoppesds ad:dordlp)gtti claien 0] wherdiaphé Gehydeogefihtidnikegetidh JTRdT®ED a) is
perfatinka@nes terfiperatuf ¥f 30Rtd NOUCED breferablMRORDb POOSES; a pressure of 0 to
1000898 Y beiB1y} Ot VP land WS PoY %16&@, &%’g%f ek fe?aﬁ)1¥ 1 to 5h,

reaction of the step a at a tenperature
6. Thst proerys tageording, to iaemeh ameyem 0h.>e tlehydomenatipnpreaetsur af thé step a)
has agconyersiv0 @Rtk PA at lpm 26Va prefer@blyait BROKIAYH, mord paefezpht;eat least 45%,
prefovatily bis¢ thaofor 6q1511 t 7St preforablyciessthyn dr éqmaﬁtb 55%.

7 T}g'?he gfisocess‘ill ]gl. nt I’t cl. a| m ]lgifué e eall rqc}ggedanumber of carbon
atomg &, QAC/ AL Pgéé":g efins, g abiif)%‘e ?Tr@?rél(é&w ghing. east

8. THROMocd¥® bcobdifif &6 Blln 7abvhl31%ﬁ§¥he4§e4ln crEEISBEE' lidn bEBR step b) is
perfotn'ﬁ@@ aPh tEfPAhnEO of 9 B°@to B5 &e e¥s ?38?1 atB V\;ﬁ;ar a%iajpspace

The process accor
velo ﬁ, %I/%f%rﬁg}\lmth a reduced nurrber of carbon atons is

9. Thneravessracerdifig G2- d8inp|lefwhesein phefedidtdnt seivetedr fromr the group
consi€@ngbfohgirogen gHs, Wakr piteeess aceshbinigor GhezbeH 19 Gsed in the
dehyid@E®ition rbetioh OF ki fEREKANAbtRA IR TaRyticN@adkifPreAdtidrSof the
step b).

10. The process according to claim 1 further comprising step c), wherein the product
stream containing an olefin with a reduced number of carbon atoms obtained in the step b)
is separated to obtain a product rich in C, olefin, C; olefins and/or C4 olefins, and a product
rich in Cs, Cg, C;, Cg and/or Cy olefins.
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performed at a tenperature. of 500C to 550C, a
pressure of | bar to 3bar, and a space velocity of 3
h-* to 8 h"'. 9. The process according to claiml1,
wherein the a diluent selected fromthe group

consi sting of hydrogen gas, water steamor a

conbi nation thereof is used in the dehydrogenation

11. ﬁﬁ@%&dc%gk Qgcofd?r? & 8? n?)l @ﬂg{eﬂ{ t I'H%h?; t18§tcgﬁaéfs{ Sompnses ar

act1 X 5|r St §egect? ﬁ{nlthF lﬁ?‘ﬁ’? b c (0 ox1des Ni anc
co F &ﬁgg‘fer sg tgg% ??:m 3 olecular
sievgs, 691% ﬂfegwér sycac ap cmn&)cneﬂs@na t;i‘%l‘ieﬂ dag aflh%m&né additive
comppnentsseleaiod fiara dhe grayptcenpisting pbdncalkali aretals, afkaline earth metals
and@b@bumﬂomﬂMQWQflns and/ or C4 olefins, and a product

1 in%:h rdc@ss%cor(&gl 188 avﬂgér lfl t oﬁhﬁf&i&émg c]afhl}Js} isa H1%d1ﬁed o1

tsmeés ZSM series, MCM

'D

o g 595 ?m@a SIOMS offS
serigs, m%téqnééhgao Fg Bap SE¥shaYE 4 RPre digspeter of 4 to 7
ang;tg)m%hr om um oxi des, corrbl nations thereof on a

13. GRE Pr&dess 8LBRdiRE td Eﬁﬁhtlh %vlﬂ:Eé?H Rhe QES)dRSdengtic re@!:tiUH #¥he and/on
(ﬂ%%é& h@in (ﬁﬁdr{%\’ﬁé in ?l?eo é’l‘—’% f opoi;@dts fﬁﬁﬁk{tﬁb@dg preferably fixec

13d§ i nati1 ohs thereo trona

conponent selected fromthe group consisting of Sn,
al kali nmetals, alkaline earth netal and conbi nat i ons
thereof. 12. The process according to claim1, wherein
the olefin cracking catalyst is a nodified of
unnodi fi ed nol ecul ar sieves selected fromthe groups
of SAPO series, ZSM series, MCM series and
conbi nati ons thereof, and the nol ecul ar sieves have a
pore dianmeter of 4 to angstrons. 13. The process
according to claiml1l, wherein the dehydrogenation
reaction zone and/or the olefin cracking zone are in
the formof fixed beds or fluidized beds, preferably
fixes beds. -15
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