CATALYST REGENERATI ON PROCESS FI ELD [ 0001] The
di scl osure relates to a catal yst regenerati on process
wh200006M3act i ng a coked hydrocarbon conversi on PCDUS288/082352
catalyst in two steps in the presence of controlled
anount of oxygen and controll ed anmount of water.
BACKGROUND [ 0002] Mol ecul ar si eves, especially,
zeolites, haveCRgNL VSEREGENERAPRONFROONSS ci al
processes. For~ exanpl es, the production of Xxylenes via
transal kyl ati on of C9+ aromatics with C6-C7 aromatics
FHEEDproduce xyl enes uses a zeolite based catal yst
—comprising at |east one of Mirdenite, ZSM 12, MCM 22
[00‘0&]“ |y T tdedclalre Rhdesatdya eaalysnabitatidiep@odss by contactlng a coked
ypi cal Iy nol ecul ar sieves | ose performance, such
hyereearb% 90nV§é‘J“§bP1‘|09¢S§ yatahfﬁamctavga%@p@yn ﬂterﬂf@‘iﬁ‘?ﬁﬁe 9%9(111&9&6(1 amount of
oxﬂ%: H%@&hﬁ%d . As the nol ecul ar sieve
C t yst or sor ent ages with increasing tinme on
strean1 nor e severe condi tions, such as, higher
BACGKDR@AUNDe and/ or | ow through-put, are normally
reqU|red to mai ntain conparable activity and/or

[0092) ect Malespy. ar\ﬂrf‘éﬁs,teﬁleecrﬁélm rokifgsebatedicen argsldn atnyntber ef commercial
prc{]cge geg%r %claﬁ‘lpe 3 tglg g ﬁﬁlcﬁétggigxr?g?ﬁae@g C?SttranﬁlkgﬂﬁQﬁ Bf“@ + aromatics with
C6{(ateabm8mqs tatprbdh&eeaydhmﬁ ubdssa msoditaibasked fcetalymyompIMn?g at kast one of

M AT TR i U5 b il oy

mdl&Res 'sfev@%a%s@%r%rﬁﬁﬁéet ke aﬁ) Aeabiy, %elegmgyagﬁ@édp%ﬁ% B¥rough various
havi ng a Cratio, and i's often ficult

degosivatian maqchangmrse gente andélorulamier wtaidar adsodyshegatwitnincreasing

condi tions. regenerati.on techni que
tinge et i e PR SR i hor PR oy By srough-put,
arc€ ABHAARTREuired UN ndntain cOmpAAYIGE RetivilQWeNE6s sbld€tivity. When the
oxi dative cal cination process normally needs to be
MagEAYN GE3cqr twnpwaw? isgticpched, %lpévémul@te%}m %éaiﬁg ©r pdsorbgat needs to
r
be ggél ue% 0% arte %n%%’a% Zeg?@?e’nlf C m? )églﬁé%d gfz \}g o3 f&l life rnay contain a

sighifichieaniine 6fibakic, Sft@VEceAT N Bﬁaﬁvt b&asd S@ﬁﬁﬂﬁes even as hlgh as 50 wt.%.
regeneratlon technique.is to rejuvenate a

The 0% Joposit may heaRaRhiic B Rt PHeRIZe8 By rhlaa@g Wawdé/&qraﬂo and is
oftER WRYiBEIt 1d ffe%&% &Lﬂ{n?h %&e‘ra?tl oﬁnJeF gﬁﬂ&aﬁﬂtr@gen@faﬁe rcla?gdltlons. One

aging rates during the secon cycl e can be“very
come®mulrtgangration acchewonds oytlre thedde fras tl&l‘molecuiSr $iegsin an oxidative
than 10% of the first cy%%g Ien%% Eg 03]
CIYIERREE AR AS CECHNPGIFES iR UEE Phex BVoFAISiation grocess nomally
ne@sh&Y b8 AddhtrbREE With Wbdlﬁ% | 8y ts'fbaﬂ?@itahﬁge Qb the molecular sieve
cal cining. For exanple, U.S. Pat . 5,093, 293
fragicsorio Sescramplustaot deiwaimtiar of 2ot mipichotem searrdvert ldemage to the

on}aninanti‘ {onlzeollte L. US. .Pat. No.
molecular sieve. nother 1888 “common regeneratlon technique is to rejuvenate a spent

catalyst in a reductive environment, such as hydrogen. However, if the catalyst is not
regenerated properly, aging rates during the second cycle can be very high resulting in a
second cycle length as short as less than 10% of the first cycle length.

[0003] Other regeneration techniques include the use of steam or other solutions in
combination with heating or calcining. For example, U.S. Pat. No. 5,093,293 discloses the
use of steam for removing coke and other contaminants from Zeolite L. U.S. Pat. No.
4,139,433 discloses that a hydrocracking catalyst containing a Group VIII metal is

regenerated by treating the spent catalyst with an ammonium hydroxide solution followed by
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4,139, 433 di scl oses that a hydrocracki ng catal yst
containing a Goup VIII netal is regenerated by

W0 e@aneT3gl t he spent catal yst with an anmoni um PG US20081€82352
solution foll owed bycal cination at 5000F to 9500F. It
is stated that the process redistributes the G oup
VIIl metals and renoves nono and dival ent netal

cal6mbiiON S 50090 QF9509F SIt iPatatedMRat the Proees3 PQistiBEOERGBup VIII metals
two-step heating process to renpve carbonaceous

andiegpassics g1ohp gnd divia tmtetaéaanong cat al yst U.S. Pat. No.

077 et Srkalt” o RR) (Bt By herh” alflnghetds o remove

car@meb@ agsbsith eroneat hﬁﬁb!ré@m@xéd’tﬁﬁtabtﬁs.nﬂ’dﬂ BBEM,550,009 discloses
onpounds with a liquid organic solvent. [0005] W

tre%&w HiPbatayH g\rlgh aosiEs el rdalitgs afkafipe carnmetg| ¢asigns or ammonia and
d
AR Sty D SR R

[00905t ces W hzln;e squﬁmgiﬁﬂscavdnahmat memhedllaiaicalﬁtjmi ofiviithr during the
m ni mal ste ge of the nol ecul ar sieve structure.
fe%eﬂeff"é%‘t CPR na |W§ r &t Hogd (CRBUreligle AIPRETAYTE dugp.y Sgn  successfully

reddBGLEAS %anr# RokDC LS8 ﬁdw\ﬁfﬁt BniSP S ed I deNGF the molecular sieve
regeneration. The ben flt of water additionm was

struntencp daotfect, dwdagnmwtataof/thedem@méd egttlystuddcngses with increased water

rati on of oth €0 at al st ens er
xR Rkrare R The e ey LR el A contrary to
its agtaict | @ting Re@@iatib®Nof \Wehdpay@ !t SeANOsedydtdial Wh&e hydrothermal
rate of coke renoval increases with increasing water

degssivaticn is prasesed é/lthtW?éqbrquiyht@ho An eddifign twiehavedliicoeered that the rate of
enerat i 000
col%eht%moalalslgfrgaSGP qut% 1Pcrt3asm% \821% r? 111 rgssyrenﬁlreléeg%g ﬁg?rée%nll%fhe required
reg@néatiéd Msk. conposi tion, wher e| n the cat al yst
conposition conprises a nol ecul ar sieve and at | east
10 wt. % coke having a G Hratio in the range of 0.26
_UMM'é_Khe process conpri si ng a . contacting the
aly conNposi tion W th first dtlve medi
[O@LI ng?() )?30/%18 o n0 1rnet%tse,r ﬁla Iclrog Te Cr(e)fr%llt tatl o PTG} Yap relgtaneratlng a

cathlgst étfri‘ijbcfsltfdn[ Sthefeg eresailed @alpakyish coappes 4 Imlﬂecular sieve and at
havi ng, ast 50 wt.% | ess coke than the cataly

leagiolfy /0t qO&sﬁ ha\aﬁa a{(HE ) ndBatangs oA 24t peihs pr%ewmpéﬁmg
of the f 0 [ h
sectgnd OXI élttnl{ %ﬁhﬁﬁ %ﬁ%ﬁglﬁ(y@g{rﬁ Zirh %g%i%% aﬁ@dlum having
wat er atoxygananid caneh &t Gns @utlftioas enffidiant ftor fora sefmmcbgenerated

regenerated catal yst. conposition h n | east

Wt % | es§atég1éte CORBFPEIPE TRVRg 4 iféhgﬁ LB derp oy than the catalys
conposi thRResinbe Al thdnhe cat aI yst conposition in step
(a) and the first regenerated catal yst conposition in

st ep. ( b)ohtavtengcaricat & pdrtmntaditid fisshroegancreted watabyist compdsgion with a

range of eél'ond oxidative medium having oxygen, and optionally water at second
conditions sufficient to form a second regenerated catalyst composition having
at least 50 wt% less coke than the first regenerated catalyst composition,
wherein the catalyst composition in step (a) and the first regenerated catalyst
composition in step (b) have contacted a total amount of water in the range of 1
to 50, alternatively in the range of 5 to 40, weight water per weight of the
second regenerated catalyst composition.

[0007] In some aspects of this disclosure, the molecular sieve comprises at least one of a

M41S family molecular sieve, a MCM-22 family molecular sieve, ETS-10, ETAS-10, ETGS-
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to 50, alternatively in the range of 5 to 40, weight
wat er per wei ght of the second regenerated catal yst
W@ 09p06i3si on. [ 0007] In sonme aspects of this PCT/US2008/082352
di scl osure, the nol ecul ar sieve conprises at |east one
of a MA1S famly nol ecular sieve, a MCM22 famly
nol ecul ar sieve, ETS-10, ETAS-10, ETGS10, and a
10 des tofculat 6% RAMhHE 280176 Fahict okt BFRWBHIHrkM B! least one of ABW,
conprising at |east one of ABW AET, AFG AFIl, AFX,
AERNAFASTEL, ASK. /3T, ASBEASVBECT. BBKA. BHS,, BHFHBMREBPH, BRE, CAN,

c@{'\i’mg@?l, % c%; -c%?,coggﬁx%gﬂ)%@%{ Egﬁ? %@Q?E%,EDL EMT,

GOBAIERHFR, LAY IME/1SY} BE. JTRHTWGRVR, BYY. IWAY, 1B, KFL LAU, LEV,

LI@ITK@E‘S %@g %L%&TWAWZ% m 1\%%\] M@MFI MEFS,

MORNM I OKNSM SEOBIS OCOVMAF, OBON, KM, MPARM WA, NARBI NAT, NES, NON,

NN B Y QB TP T - R R,

1§ T T¢ ) TG , :

STFORDBSTITh SBRhEERaIPEL IO L.t THeNcBkE, Had, HEC/ BFL, 4104 WS, UTL, VET,
"Iilh f o 1.5 and wherein the catal yst
ogﬁgérééiig)\ﬁ aP%Y_E{(;%'p (a) and the first regenerated
[0008] @l Y$h ofhleReLts] BB coRe BieP (M )ratitpiethe @idg_cdrars tP1 8land wherein
amount of water in the range of 1 to 10 weight water
thepeaital yiis icgpogifion Hestgléé@rﬁ@drtgfg Brré regcaeratedtcatalst composition in step (b)
cCONposi tion. 009]. | t..Qther pec t ke has.
ha SRR B s iOpHS Aoy @ e B BREH g BAf By Rlene o e

scddal adgeatrardrpasist campdsitiont ep (a) and the first
enerated catal yst conpasition in step (b) have

re
[0Q98Et acliegct athar asesisnthcofokralasra (AHRHO ria b ryrec1ef {8 to 3.3 and
WA : i f e
ot QRSP 90 pd O SSCROERRETRSAAbmpoicon i
stepliyddhivoreotacttd ®td anmiuysef wanpiaghd ranpe oHhptol Hegeight-witer per weight
Wt . % coke and the catal yst .conposition conprises at
of [ SE4OnG G SRR oL T PRBPSFON | ve havi ng a zeolite

[O(ﬁq)! uct g & pkafBfe LEmMIMRAS &t &'ﬂaliﬁ %oﬁlgbﬁ{ioﬂ\@é)rﬁﬁﬁisegfmtﬂ)em.% coke
catal yst conposition wthout coke. [0011] In another
an thefaatratyst cemperdtiomeermprisheatdaasabQ sit.% ofrp owiledubar sieve having a zeolite

C rise to,10 ,wt. % of . ast. one of a.netal
st RS ST bised B 15 o) Sreish af G SRR Figou coke.
[00Rd] | T In ahsthdrepreRASE AndBdinkiat,tthE Bhtalysi @mhpdftichh®mprises 0.01 to 10
catal yst conposition without coke. [0012] In sone

wtdmpbdi leevioae of engtpl demens odiGrovpsO-d Bripefesebly at least one of Pt, Pd, I,

e T O o

[001R¢ r amgeomd efdbddiments, the first conditions comprise a temperature in the range of

250 to 425°C, a pressure in the range of 100 to 2070 kPa-a, a gas flowrate in the range of 0.1
to 10 Nm’/hr/kg catalyst composition, and a water partial pressure in the range of 7 to 207
kPa-a. Preferably, the first conditions further comprise a regeneration time sufficient to
reduce the amount of the coke on the catalyst composition by at least 80 wt.%.

[0013] In other embodiments, the second conditions comprise a temperature in the range
of 350 to 500°C, a pressure in the range of 100 to 2070 kPa-a, a gas flowrate in the range of

0.1 to 10 Nm’/hr/kg catalyst composition, and a water partial pressure in the range of 3 to 35



to 10 NnB/ hr/kg catal yst conposition, and a water
partial pressure in the range of 7 to 207 kPa-a.
wee@boembl y, the first conditions further conpPCBHESH08/082352
regeneration tinme sufficient to reduce the anount of
the coke on the catal yst conposition by at |east 80
wt.% [0013] In other enbodinents, the second
kPEANdtfcPibly, GREOBEIORE BndiBBRERAMNF Bompridch® ré@R&ati&f tidRGufficient to
to 5000C, a pressure in the range of 100 to 2070
redupg the, araoggg)ffth@\@p]m enjthe firsé regongratadf cagalysttcomposifgm by at least 80
Chr/kg catal yst conposition, and a water partial
pressure in the range of 3 to 35kPa-a. Preferably, the
[008@¢ ond ¢ ongdihdri @bodithehtide theC @mmlhldsﬁgandral@ Nk st Gddnipolition has a
sufficient to reduce the amount of the coke on the

trapsafkgtlationg agtbiityt B thatanapsef dBmpdei 1306h quccaf%p@%@g drgsh catalyst
ol S U YA SRR ALY, & bt 85 ilrpiping g omerion
of abt and Gy ianorhite hyahgearbém? ﬁﬁ/ddrotréli&@l‘kiylaﬁng alondsipos dmﬁg C6 and C;

fresh catalyst c osition erein
ar%aéﬁgafdﬁ%a PomVAEE @Fttgﬂn?@ fﬁ@%% e 1B?/nsd’é]€]éﬁdﬁ1 igperature in the
raﬂg@%f%vt%rﬁjo@@, ﬁ@rfessg?e ﬁf‘ﬂleQaﬁ AbPT8H0 &kPAY A BHH BAPAS,, WHSV in the
under transal kyl ati ng condltlons with C and C aromatic
ranigy of 8 ¢@2®omd o Hathl( stiohe tharangadikloalth ng condi ti ons

.nclude a tenpe ature, i the r e of 375 to 5000C, ..
104130 by RELPAHSE o thd 556 RPd SR TAS G ph g position has a
traRY 1dtidnt Hifn &%emoﬂlezrah 30 6@nsl t@ 1Y HEE katrbPohding Meesh catalyst
range of ?ﬁt% 10. [OOlSagin ot her enbod|nent§® theg Y
CORS PR, r\@@f@fﬁl@r tecldansaliclaion agongp e tis arcaersd by determining rate of
nﬁgnosfa er%tt cf realgrelgig 0r 1‘3}1t nt nq %totI]lgtaI[ltaQ R e%1on6gf/° d 0 1(11810 aromatic
correspondrng'tresh catalys onposi YEron,
hydxbearbmmmilek Mh@falk@ﬁtmglcﬁgdlﬁaﬁﬁwitﬁ (yead ld]7ea§ﬂorbaft1c hydrocarbons where

determ ning rate of change of tenperature reqylred t
thefgimplky HIiBS RN BT L 1CareHTIEON S ea00 bt Briged/8°C. pressure in

thehﬁéggéjéﬁ (berch add! efO [ %S l\%’ﬁISQ?’t V\i;]lntgecf 'otf 1203S| OV\Antdrh ﬁz:HC ratio in
ar omati ¢ rocar bons, ere e
thet ramgesa] kipl&at i ng condltlons i ncl ude a tenperature in

100180 cBE5n Srgodise b B THES Rt Fflgy Gostign forde by th

reg%ﬁ&aﬁorﬂ?m'c‘&sroﬂm@dﬂsﬂo&ﬁg range of 1 to 8. [0016] In an
enbodi ment, this disclosure relates to a catal yst

conp05|t|on made by the regeneration process of this
DEF AHLEKR MECRHTNOEIDEWEMIBOEIMENTE EVMBODI MENTS
n thi.s eC|f|cat|p the te
lﬂ‘{lg?anemr%e 11 9t Bg P theh BT UMK Y Biacisi o i the sonse

descﬁ%@ﬁl fat “Kﬁﬁ’s! d)ftZ‘eo'ﬁE@lﬁiﬁﬂfé%rkTTﬁ%% 7"208901. [0018] As
used herein, the numbering schene for the Periodic

[0011§b| e @sougthfrrslnu‘éledlua@ermg Shemicdat thaRdrigthgiTiablerGmagps is used as in
Chermcal and’gﬁ glheenng CWS, 253(5) 27 (1985).

[0019] The term “wppm” as used herein is defined as parts per million by weight.

[0020] The term “aromatic” as used herein is to be understood in accordance with its art-
recognized scope which includes alkyl substituted and unsubstituted mono- and polynuclear
compounds. The term “non-aromatic” or “non-aromatics” as used herein means hydrocarbon
or hydrocarbons containing no aromatic ring.

[0021] The M41S family mesoporous molecular sieve is described in J. Amer. Chem.
Soc., 1992, 114, 10834. Members of the M41S family mesoporous molecular sieve include
MCM-41, MCM-48 and MCM-50. A member of this class is MCM-41 whose preparation is
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[0019] The term "wppni as used herein is defined as
parts per mllion by weight. [0020] The term
WO 2000/08138C" as used herein is to be under st 00dPETIUS2008/082352
accordance with its artrecogni zed scope whi ch incl udes
al kyl substituted and unsubstituted nono- and
pol ynucl ear conpounds. The term "non-aromatic" or
desciBBd & QBL PES NAS5, 05esR 4N e NeC WI-4E &N ShdW e 9%l BPMRa@he a hexagonal
hydr ocar bons contalnlng no aromatic ring. [00Z1] The
Stﬂl\mllls Wléhﬁi uypidiraensgrmebusangsmenioizrores kaving & cbdiemictse grdater than 13
An’%ﬁtf%% an h[ed]hr?%swa§ st.cmcu]irgeggﬁ l\/i!é' 411958§ﬁe a,'vgtrlm (ﬁ eof or?El%f 1\_)vt Eewherem the

SOpor ous ecul ar sieve 1 nc

opdahd 48 tlﬁflﬁrd\J@Mtﬁ@celAdmﬁm& o0fthd bd)l‘és)Cttaﬁgés fr6m|\43|\/to4100 Angstroms.
whose preparatlon I sdescribed jn U S
MGMedfg hesga cufienymmetey atﬁarSa@qSéﬂbeﬂe@rwawalﬁ WgUeS Pat. No. 5,198,203.

@1?%?(99&%!1 EHGE I‘a{fn%ll%{\“ sttlglcﬁll‘é'lyd(pll ’&E&?ﬂb@&‘ﬂl %@%&%@46 689.

ores V| ng a ce aneter greater t
[0tmgst r @i .terith éMﬂMQ%ﬁhnB't mutetial’eoof mlti@lbﬂaﬂdzf tle Middd-22 family” or

ndle of s in the o ng of the straws
mefq% E8fYe O t&ﬁﬁ%&@%‘% 5 aapgf‘éirherf‘aﬁdgglutts&%eféntoae of:
(i) 200 YIS QB s R ﬂ&n@%nﬁn&ry%s@ d%ﬁtﬁllﬁ@ @uﬂémg block unit cell,

descri bed for exanple in U'S
MCVwiichh aigit acelllaﬂnes ethle dYIW‘é(rrétahawoslt rtojecdlogye @Pndmlts cell is a spatial

O STl PR oF ek 4 159 T R e ee B the erystal

f amsﬂrﬂctur@r Suwal &fﬂ#il%ﬁru@tu@é’sear@fdlgcti@seﬂ/(ﬁli/tﬂ?ez“f\ﬂﬁg &8/ Zdolit@¥Framework
used herein, udes one or nore of: (i) nolecul ar

S|e@é@eiﬁﬁ%ﬂhﬁﬂﬁﬁmaz@ﬁﬁnon first degree crystalline
(11)]?:ngrrpgoi}\%r E(a?ls ecvléf l'r'r?a'tdte 1%%11 d cvwr?tlrnCh ye@éﬁda(ag%re? b%ﬁdltn eblgml\!fv being a 2-

ar r dirgarntl thn@t Ofﬂssu‘éﬁl M’WW ﬁrarh@ﬁloﬂkn topology unit cells, forming a
t hr ee- dj nensji onal . space descri bes the crysta
st r (RAIGRCT CRDR LBiySH Hiiclaichy praipiably e cmt%tﬁ&é%@kmqss

(1112 Bd%c%ﬁ& sféfve h HSn EHRYR K B{Qi% ree batlliih n_g{‘)o%’dk"s' Og layers of

ar sl eves nm ma co n secon
degoee obmlotedthaxy ohd: ooik celbdiickaess, Menhmrﬂnstayma)tf nidré thag one unit cell

of such MAW fr wor k t opol o unit.cells, formng a
ron&ligpEss BrmasfeiroRistockii PRTknSc9E inding lggeL by TBplayers of onc
C- URhf c6@lthickdNsE KTRS Stackihk lof sﬁ&t %Hh@ﬁeé&@%ﬁﬁdlﬁg@focks can be in a
from comon second degree building b bei n

| ay eessilaffaghnen, an imegdat frahioone random tehibn.t ori @an@,lnatlon thereof;
wherein the |ayer of nore than one unit cell thickness
i s fhde from stacki ng, packing, or binding at |east

(ivh WO nfdirRl a2 Ysehes Ghaden®y Wiy tre@BAr ot Rindkmessimdfi®nal or 3-dimensional
stacki ng of such second degree buil ding bl ocks can be

i n sombigatien of wshieds hawng thorMyUWalramersdrk depolegy: andom
[062%?2'08;1"2? %g(;@%% ‘I}aﬁrﬁa‘% ﬂ%ttérgﬁk }nh %Elgli(?lgt’reﬂ%%&jb)( hX‘)lIrl# an X-ray diffraction
paterfli 1Iﬁ’ellilatn<gnaispz£ding3-ntiiixﬂﬁﬁlSdtOl’]B#iO 25, 3.57+0.07 and 3.42+0.07 Angstroms
(cither calcined or as-synthesized). The MCM-22 family materials may also be characterized
by having an X-ray diffraction pattern including d-spacing maxima at 12.4+0.25, 6.9+0.15,
3.57£0.07 and 3.42+0.07 Angstroms (either calcined or as-synthesized). The X-ray
diffraction data used to characterize the molecular sieve are obtained by standard techniques
using the K-alpha doublet of copper as the incident radiation and a diffractometer equipped

with a scintillation counter and associated computer as the collection system. Materials

belong to the MCM-22 family include MCM-22 (described in U.S. Pat. No. 4,954,325 and



conbi nation of unit cells having the MAW franmewor k

topol ogy. [0023] The MCM 22 fam |y nmaterials are
Ww@b@pacter i zed by having an X-ray diffracti on PEr/uUs20n8/082352

i ncludi ng d-spacing maxi ma at 12.40.25, 3.570.07 and

3.420.07 Angstrons (either calcined or

as-synt hesi zed). The MCM 22 famly materials may al so

U.ber£hapaiedaibn 284 1@)58281 FYDNPSE3 Xddsabed inf 1 CPhOMNo. 4,439,409), SSZ-
pattern including d-sp acmg@naxma at 12.40. 25,

25 6(d9@31‘1b§d 8. §8. W ared B8AROD7 E&@ét@@m‘lb@élmh&mpean Patent No.
3% rﬁg)d?tr(desc o 1nh8% %’efj %I%e A é ég% QIH {/ e(s:ct:ribeg in International

aracterlze e are

Pa@bﬁ Bllllﬂﬁdtl&y Not &n0ien/t729%g, HH@&@deSSﬂlm 1hhﬁteﬁta@bﬂzﬂa3atent Publication
| et of copper as the jncident radiatiaon

NOd W@?‘Hlétl brtetoerMEdlndpgaesciibeching) Se Pafe Not 5125%7%)@ MHEMr49 (described

i 308, 52002594 TP 0. £3,L0EH P ! 001 431 0. vt

(descrétsdrinbded. Pat. NOSS ,JA169TNEMA]-96P, Q2&crivad ih $I.S PRdt. Application No.

RCERER A onﬁg&\”@)( Seihif ﬁﬁi;ﬁ?é OB IGHUG: SNOpal 11424742 and

11)@!979% 26 667), ERB-1 (described in European Patent
0293032), ITQ | (described in U S. Pat. No. 6,077,
[0&298) [Tt b@ dpecinted dhé MAMt28r faatiiyonalecPart senes described above are

i ORI R P isal B b PP P BIY S RGO a4 g mordenite in
thaliid MO M -de sedtérngend l@-r&l\%ﬁﬁface g@cke% whieh 46 fibt cddeMudRate with the
(described in U S. Pat 6, 575), UZM 8

10{ripageiermsbnore sy ters of e molkeulaigsiq®s, 030) . MOM 56

e ——
arcandltiEdMdrdd nlacteaBri el hive Mo@or?@tstenﬁmﬂsirfg&tdrﬂ Iﬂl’ld\iﬁﬁse’nce of both 10

11/.824, 742 and 11/ 827, 953) [0024] It is to be
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[0027] The MCM-22 family molecular sieves including MCM-22, MCM-49, and MCM-
56 have various applications in hydrocarbon conversion processes. Unfortunately, industrial
applications of zeolite catalysts have been hindered due to some major disadvantages

associated with the current synthesis techniques that make large scale production of these
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[0030] In some embodiments of this disclosure, the regeneration process is useful for
regenerating a catalyst composition having a molecular sieve, wherein the molecular sieve

comprises at least one of a M41S family molecular sieve, a MCM-22 family molecular sieve,

ETS-10, ETAS-10, ETGS-10, and a molecular sieve having a zeolite framework type



aton(s) per nolecule. The term"Cn aromatic

feedst ock”, wherein nis a positive integer, e.g., 1,
wQ@2008/068315, 6, 7, 8, 9, 10, 11, 12, as used herCBHUN008/082352

means that the Cn aromatic feedstock conprises greater

than 50 wt. % of aromatic hydrocarbons having n nunber

of carbon aton(s) per nolecule. The term"Cn+ aronatic

corﬁlﬁﬁgﬁg <af: keast YRESEABW, ASTA AFTSI AFN ARt £HAL ASF,0ASVIBCT, *BEA,
5, 6, 7, 8, 9, 10, 11, 12, as used herein,

BEI?B&HK Bﬁlﬁ E‘Rﬂx BINE, GADREIAS GIEQJEF b EI0S 6ifbhi €83, CON, DAC, DDR,

L R, Por B, BT PSSR 8RR P, P

FER@FR]A, GIS, @MWEC(}RBg@(DOQHEUé\JDEReIIHéWDIQME Ig\/p(IﬂSEtIII\H;‘ ITW, IWR,
I nteger, e.d. 4, 5 7 1 11
1wl 1588 IR i, b D, chE &S, 0V eh T4 FEbbTIaMAR, MAZ,
s W%ﬁ e h 5 e
Mlﬁyg}?%]léa ons a\/lﬂ/lr% g%shg/g(\g&f ?%qﬁn%uﬁbelﬁﬁbm car%grli’ MIN, MIT,
MEWo iv{'®)W pls A Byt AEUNES, TNOOB0JPO,nNSh 1B WiyliH, 10,50 0fE, -PAR, PAU,

pel Sk ER CBI D R SR REko BT HERRA R gSEE. S 576, sem
SFND’SPOUSGIT SIEVSODWIOR E5 3y | SiEr MPEGHT 718 Ve, mop*rbie?ON TSC,
| east one of a MA1S tam |y nol ecul ar 'sieve,

TUW;I\:UEE YBhi IIJQZmﬁJSéc UWTar, %E@V&NIET@YLO—WENABHQ@( UG In a preferred

TGS- 10, nol.ecul at. ,si Vi zeol i
erp o Pyl BR RSt 3t LSS P Rg R one of Mordenice
ZSM:(I—:Q - ﬁF%mlggﬁateﬁng,ZS?@-\é 7M. ll BER- 2§EESMBij(,zeohte beta, and
BOG BPH, BRE N, CAS CDO, CFI CGS CHA

zeadion,Y - Dﬂ:@e ODROSIHPT of[ptyq dlmg;urmy ﬁggher mrpnsg@qbn@pq In further

en@éﬂne@@f t@’lscﬁgg’e, F‘élﬁbml%é\g\}loﬁ'f @Ethlﬁ'zég\}lo%:u?éma?fﬁo ﬁ%lse at least
ond WBtal kM¥cted WA GBOHs KHI7, preAddabll 3 foupd 12, tabrk, prefbly Groups 6-10,

LOy, LTA LT, LTN NAR NAZ, MEI, MEL, MEP, MER NI,
of feerighq Taptorof BlgwentysE. VSO, MIE, MIN. MIT, MW MAW

0845, M 0B 5 T P P e o

siliRTaluRNR, RAY mlsiﬁEas fhleFeof. SFSpecﬁFRb—l ex%ﬁ[ﬂles SﬁOplaﬁG'ﬁnclfﬂﬂé\/ attapulglte
ben%gé’te -Sp%’oh‘[sqé alqu);Fce a?jélzkaoag}te e ze\g t]e 1nd%:r;%/'m 1Ié]élombmed in

variENati@nshe ¥4allylthe BinBESE BFds&f ﬁ%@?ﬁ)‘?@ kg vt %4 Hfthe catalyst composition.
nol ecul ar sievé useful 1n this disclosure conprises at

[0033hst dhe wfalyvbrademposidion Z8W UL forlBi @O fvardusy shapes by means well

mat eri.al . ZSM 5, .. ZSM | ZSM 22 23, zeolite .
kn%‘%‘? n gt §8’P?r?lé~‘/ 3‘ “i‘ﬂf&c%l%%%ﬁ #idb ﬁ ¥ 4R icgm%med along with water
andl ggﬁd)rfaﬂyfcﬁe MRYMbreldbRK e € QRIS Gom SIthERI- aidd) dﬁs‘fbéﬁsl’&ralds porosity

odiments of this disclosure, the conp05|t|on of

qutﬁegs,one@élmg \gentagtcal Bxaenlapef shesatadilisyst asnearhetyancthyleellulose

ol b3 { ol
(ex?rlglr @ﬁpﬁg e%ogging s%:ﬂ 5t pol Z%HE eaTC%t L%ésrgf g]?(@, 0 thyle;rne (porosity
modl fsrE mitric [a@ﬂi?@)}:pt Eﬁ@ @dﬁde IEhewholedular stewts @dtet Bnd optional additive are
preparing the catal yst conpositions include clays,
homogeneously mixed by mulling, kneading, etc. Once a homogeneous mixture is obtained
it is formed into shapes such as extrudates, pellets, pills, beads, etc., by means well known in
the art. These shaped catalyst compositions will possess the physical and chemical properties
necessary for the intended use. For example, crush strength, attrition resistance, surface area,
adsorption capacity, etc.

[0033] These catalyst compositions are used in various hydrocarbon conversion

processes, such as toluene disproportionation, transalkylation, alkylation, catalytic cracking,
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[0036] The regenerated catalyst composition is useful as a catalyst composition in a wide
range of processes, including separation processes and hydrocarbon conversion processes.

Specific examples of hydrocarbon conversion processes which are effectively catalyzed by

the crystalline molecular sieve(s) of this disclosure by itself or in combination with one or
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(vi)  conversion of light paraffins to olefins and aromatics with reaction conditions
including, individually or in any combination, a temperature of from 425°C to 760°C
and a pressure of from 170 to 15000 kPa-a;

(vil) conversion of light olefins to gasoline, distillate and lube range hydrocarbons with

reaction conditions including, individually or in any combination, a temperature of from

175°C to 375°C and a pressure of from 800 to 15000 kPa-a;
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hydr ocr.acki ng for upgradi ng hydrocarbon streans havi.ng

()i ni f9atiomef pleehplpwithiodeling 49 eroptnniied cicEnicuim the reaction of methanol

di stj:dl: ' A }

1 T S e Ry et PR PR AGY S N TBE prdior Lamyl
t hi methyd cdtisu€(RAMD eolrzionadrsion aintittioas GnadupmgBirdividually or in any
metal as a catalyst conpositi w th effluent

t heF@p %%%@%@%?&rﬁgﬁ from é%g%&%ﬁao & dgbeturmge flom 200 0 20000
zeokp} g Bei@svabsth-bRAAYIPhHA dr2R-2b 1) 8f FHAUPS h8' &2200 hr! and an
netal, as a catal yst conposition, the reaction

condicohdrig olafigl raelantged ratgi ofifbua P11yl or Silp any

.conmbi.nation, a tenperature of from 3400C t.o A4550C . ..
o3f7 oBUiFs PorPaIBoD” PERI6000 VRIS, “a hyGriogan foedtion conditions

Ci 1 gdditing Mindd¥idhis18Ndlif Gind QoMbAtibh, taeembbiaBire 8Nflo 315°C to 595°C, a

liquid hourly space velocity (LHSV) of fromO0.1 to 10

h 1pressuty of fioshbd ntet T2 IRack: achaleadendydesasbongnale setessef from 0 (no
A S
(xiDat ptapatation of the pharmaceutically-active compound 2-(4-isobutylphenyl) propionic
acid, i.e. ibuprofen, by reacting isobutyl benzene with propylene oxide to provide the
intermediumte 2-(4-isobutylphenyl) propanol followed by oxidation of the alcohol to
the corresponding carboxylic acid;
(xiii) use as an acid-binding agent in the reaction of amines with heterocyclic fiber-reactive

components in preparation of dyes to prepare practically salt-free reactive dye-

containing solution, as in German Patent No. DE 3,625,693,
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conposition, or a m xture of such catal yst conposition
and zeolite Beta, wth reaction conditions including,

WO pwoweT8ERI |y or in any conbination, a tenper aRCr/ESwWH8/082352
from 3500C to 4000C, a pressure of from 10000 to 11000
kPa-a, an LHSV of fromO0.4 to 0.6 and a hydrogen
circulation of from528 to 880 liter/liter; (X)

(xm}e agd ﬂférhb@érbé\ﬁtcf@h Kparatini i, @t&ﬁén@&ilﬁs@cymﬁaw(@le TOXbm isomers if TDI
et hers, 8’ the reaction of nmethanol with isobutene

andAgin UsS) MNe. 280V wbern’ex h;ftedt mbﬁmrylcommémg 2,6-TDI and 2,4-

( Mr%@l anC%él acteg w1t theme%ers] nt Uﬂ}?rZZ( I\{gr 0mo eFular 51eve which has been
conversion condil t1ons I ng, y or In

any cgyrbéxeainged, with Kemae I’c@hbt(o@b @ﬁe 2 6@2@1@\&@1 BPRGvering the 2,6-
a pressure of from 200 to 20000 kPa-a, a WHSV
(gr éfﬂﬁl&lyéiﬁﬁﬁrp’é?n w&bfiemﬂa%l PG| GYMPHSIRG WML hr 1 to

(x 00a§‘ o ?&?gﬂgpﬁ‘%@?ﬁ? e ?b‘ffffogﬁl i BmelER%n @E' PatONo. 4,721,806,

r om uene sSproportiona
Wi t h/hé‘g:byazr fH&‘dtl’hi(Xﬁll‘as:OInpﬂﬁlﬁgCQ TN andal6TdN is aodiati afith the present

i nc i vidually or conbi nati on,
M‘M& éaf@? Y PR 5yt Wﬂggn%aé begh faHeR GRehageed pth Na, Ca Li

101aﬁc9017 299 #Ra-18: alRolty WoeNThY drQEATI0B ”Rk@ve"rfﬁg' the 2,4-TDI by
of fromO (no added hydrogen) to 10 and a V\HSV of “from

0. 1 dbvorpitiqnov B d¢wortient rieiipl @mepsimgt tobenef t he

armaceutically-acti.ve conpound 2- I.SOQHt e .
B o B g o BG4 BRERS ichLiates A PaRaGayldms fraction
bengpfamcw ﬁr&n%@%&ka@ﬁfb @éﬁh%@sl&rp oP'RMh&R] tthexasoline which comprises
i ntermedi unte 2-(4-isobutyl ghenyl ). propanol foll owed

by esitatingoticodurercaiitéinigl battonish &aetimy sdthohxflragen over a catalyst
Car ?ﬁmg?sgg% a|8£ %eoﬁr)élselnlt )Meﬁ/f“‘ 2? Sfalﬁ Y%r%lgc):/u?ilri %Ie\pegw?[geanhydrogenation

f i beﬂ’e’caﬂ e@cdondRiod® MORERE, Sndllmdﬁlﬁﬁj@af at b cehbidymsn, tadtemperature of
prepare !or actl cal ly salt-free react i ve_dyecaont ai ni ng

sol i 2 EctiterPresstiesrl i 4pEtoz2 2998 kBaas (xi v)
S0 A g R S e s v
Pat elidylanon, #]13Rdd 89 Tornwitien el yheanlkydbehzanxhytreperoxide and cleavage of
ri -TDl and TDl i.s nt act ed th the
pr o o B Bone P&%PPVO%&@F & PPl jaad &olRRF chenBensRe And propylene
cat kPBh&¥ERaNAedoMd, tHnkercOngl @P of%ﬁﬁ? F[(b ph&?ol %n8-nldhyl cthyl ketone,
fol lowed by recovering the 2, 6- by desorption with

deseundbents nthose | desccibrgr ifei ngxanmlclen@, Igteudatiamalt higpplication  No.

abS%@@%@@f%?ﬁ% %&25]3 4§%HT§W8%§739 ggnm%&ez%ioqig%%gﬁgnd acctone to

COMBlsiftchdl-R. 4 d&dcripad iR, 16tehRkiohs! Appliceibn Wb hPEMEEP2005/008554,
present MCM 22 fami |y nol ecul ar sieve which has been

cat Perrees thalirgebang qmlqhaxa@ae,mr bgpgmerangigthydms te phenol and methyl

absg{hgrl t E oge 4- a-sl— Dlde%pfrl% Id &%{I{Q \ﬁerfn?egnétnﬁalz ﬁpgl%atlon No.
| ofi W't h"desor bent ma
t oI B@T%EP2005/008551,
(xviii) in a process of benzene alkylation reactions where selectivity to the
monoalkylbenzene is required, e.g., selectively sec-butylbenzene from benzene and
C4 olefin feeds that are rich in linear butenes, as described in International
Application No. PCT/EP2005/008557, preferably, this conversion is carried out by
co-feeding benzene and the C,4 olefin feed with the catalyst composition of the present

invention, at a temperature of 60°C to 260°C, for example of 100°C to 200°C, a

pressure of 7000 kPa-a or less, and a feed weight hourly space velocity (WHSV)
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(xvi) in a process for decreasing the durene content
of a 90-200C+ bottons fraction obtained fromthe
W@ 210al0§138c conver si on of methanol to gasol i ne REf/OR2008/082352
conpri ses contacting the durene-containing bottons
fraction with hydrogen over a catal yst conposition of
the present MCM 22 fam |y nol ecular sieve with a
hy dbe@aatd ok el agcdt o£268N 0.1 @S0 hPGh#dii@ar ratio of benzene to C,
i ndividual ly or in any conbination, a tenperature of
f r ordkaBODCagent 4RBOCtand aadpr essure of from 457 to
§F By SRR ot bt PLBE5S B S I v ot
al kit @&ot@bond ahd avrdndyuntienr mahia0tylffont Facabik }ohéifidganavith a first
hydr oper oxi de and cl eavage of the al kyl benzene )
hy d EEPEBOSATEROSIINCOBMEINEE acfr@litedtayHig @ eonytraing Bydes panging from 0.5
and I -
ol ot SR EEEShO) P ARES B 2B ipoR B ERA ARyt resulting from
t hosle fies contheohgfsoap BxhAepPLantadied nithransdcomhadtalyst composition which
Appl i catii on No,. PCT/ EP2005/ 008557, whi.ch _can_be
f ol PORBESDY OHiFIaingn® SPISTREN Srdexfangiee figAk 3 e 12, such as ZSM-5,
bi s 2PNt MagSbdasardebsidicl Hed BE & RBhlaRNRlactOP Hont Aid Gt catalyst
No. PCT/ EP2005/ 008554, benzene to phenol and
cyckahposimane, pedubenzemealbyldtiat hyaceore ptasiupheoroprismgl benzene and
neth¥k et hyl ketone, as described for exanple in
| nt &/ 178%i onal Application No. PCT/ EP2005/008551;
[003%Y1 i i )Tht Rrafs A RERSSpRLeRaRZL S Bt | @t ABMEEACET BB feeds to the
where selectivity to the nonoal kyl benzene is required,
unig tgyprodyeq eceropatigs. sBie buty fasd Aoehatsebiylatien pegressmdy contain up to
95 dubit DB odfiy LBkl ey 1 BaBpg NG, St chain parafrins to
nafdidneR200SCHO8 Shdam iy @heradlb lpyocebdad $n 60 BMELcibO Onit $o remove the non-
carried out by co-feeding benzene and the C4 olefin . )
aromadigs Riiphtorhedigcused 1 a frapshipdaian Wit Jn spRs cpscssdpextraction unit can

oYM O 1 b TR, R BOASSH RISy o ion i
Tht essxtraated &G-Cefedd waiyghhtanofromyl Ostp @Gevtel Qaidnyaromatics and/or from 6

(%HS ased on C al kyl ating nt of from0.1 tp 50 h .

o SRve PaP-SFRelS of BNz 8hdnt doE-uPRIfiGY Ty Bgdnmoved in the

trahda@PlakiodhOumi®:vidMeacdkibhE)subl 8@ RRAGES o Fi¥hter olefins, and subsequently
transal kyl ati ons, such as, contacting a feed

satgitqelr jos | allgyl@ed wirtbnattother hsrerios atob b dnavieromederailasnder purged in
transal kyl ati on reaction, condi.tions wth, a fjrst .

doph PG e i SRtbf o s g 87 SRS arblon tsPrihi iging type of species.

Strﬁ%ﬂﬁ it Phrafdexill Mgy Raict AR adily thad naphhbn@S BRMinreacted non-
12, and a hydrogenati on conponent and the effl uent

aronesigh 111 g Goremicedavill e seoyelsAratt evigeser pTheeforiesome buildup of the
amp I c?f.cr{o?lgarx\fnaﬁcsainstﬁé: ﬁo‘?eﬁ. 1‘?@5@%&8 Yo ?r%%g(ftbl,l fSOQQ&Q&F IElnd such amount

conprises a zeolite having a constraint indé rangl ng
dependsrod tHetty J&d, of sioalar@sateSM the fresh Cy-C feed.

Example 1 (Comparative)

[0038] A spent catalyst composition having 50 wt.% coke with C/H = 3.3, 65 wt.%
ZSM-12, and 35 wt.% alumina binder. The spent catalyst composition was loaded into a
fixed bed reactor located in an isothermal furnace. The regeneration conditions used during
the main burn were as follows:

Average Reactor Temperature 396°C

Reactor Pressure 448 kPa-a
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and which may be in a separate bed or a separate

reactor fromthe first catal yst conposition to produce
w@2apaersal kyl ati on reacti on product conpri si ngPGEOZWAK082352

and xyl ene. [0037] The transal kyl ati on process uses

C6-C7 and CO9+ aromatics as fresh feeds to the unit to

produce Cg aromatics. The C -C feed for a

transal kyjJagFl@n process may cont apk MR hekPsatwt . % of

non-aromatics, which may vary in type from straight

chai n pal@Eef@neonasnisafght henes. Th&8.8¢%C7 streamis

gener al | roc IL.N, &N _extracti nit to renove

t he nona?r{%lfgrta %‘Sglgz%ﬁ??%lﬁl frgs hel ng u?g)(}(#éﬁaa

transal kyluaitiodn unit. In sone case§dajhe extraction

unit can_be bypassed such that an unextracted C -C7
portion T84 ARICIHMOEHFY to the tPdnseiBRlAl | wpighhratalyst
un r - - ee Y& -
0030 L AL SR T, WY D0 L o, s wsing a
oxygun-anyzat | When Seneonetrsidneofrixygar dropped belomyl bet.%, a clean-up burn

renmoved in the transal kyl ati.on unit via reactians such ..
Wag UsQq iQERPAYE 1 1o H‘t‘léPE%FeéIFa}l%‘g og i %%383@%&9@@9?19011- Yhic'conditions
of fRIWALDHD R waldal Bfi&ds:Wi th another species to form

heavi er nol ecul es, or purged in downstream recovery

sect i on. AvkmgeRieector d¢mpdratuconver 4801 depends on t he

type of gpecies. Straight chain par ins wll likely

react nor& ¥ Radi Pyt han napht henegf‘ﬁfk%aunr eact ed

nonar onaigag¥ldw t he C6-C7 feed W ble N’ hegryeited unti |

extinction. Therefore, sone buildup of the anount of

non- ar omdtlpic@: Fenachatiast al | i qui d7f0%d to the reactor

IS expec h nt_ depe n the types of

non- ar on%q?fc%%rﬂgzéﬁéﬂ??g%gw&- C7 pg)zkc;%'aExan'pl e 1

( Conpar aDuv&jon[ 0038] A spent cat abystirsconposi ti on

having 50 w.% coke with CGH= 3.3, 65 w.%ZSM 12, . o
[00494 35 Fatlowing) weaensaatingbthe spfalyshepmpesiiq). ytle catalytic activity for

[ - - r

traf Rl oo AR b1 4 TR 86 oiEREREL The reactor pressure
wag @9 tkiPerasandstad HiuHCngtiv veasriai .n Tharfocdvar theasadtot tantaned 85 wt.%

Aver age.React qr Tenperature 396C Reactor Pressure 448. .
heapepr %CS@H@W%%%E@%WWI@&P G148 e aa i 568 s shown in
TaPe84 Phd &Y st Bmpbbifbialat ﬁrﬁ{ialg%ﬁﬁwdQnQIygr&ggﬁ"a@427°C then sulfided

Duration 18 days Total Water posure 0.0 wei ght H2O /
withel glotar cquiaklpsts of (DS Ppr Moeée eiqylgtaning gmive e thetinedugtion héfeed. The
rea%‘g(olrtter(r)l{)ertaltlgl?e ()v%g%tetotro maintain ralllntoovre?a?l 852181%] C%IrllVel‘SiOIl of ~57.51£0.5 wt.%.
The total feed flowrate, expressed as grams feed per gram catalyst composition per hour
(WHSV) was 3 hr'. The product was analyzed using on-line GC-FID. The aging rate,
expressed as the rate of increase in temperature required to maintain constant Co+Cig

conversion, for the catalyst composition regenerated under dry conditions was 73°C/month.

Table 1
Component Composition (wt.%)
Benzene 8.6
Toluene 6.4
Xylene 0.25
Propyl benzene 3.1
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oxygen anal yzer. When the conversion of oxygen dropped
bel ow 10 wt. % a cl ean-up burn was used to renpbve any

WO e®dMerBl coke remmi ni ng on the catal yst conpoRGCT/USI908/082352
The conditions of the clean-up burn were as foll ows:
Aver age Reactor Tenperature 4300C Reactor Pressure 448
kPa-a Gas Flow 0.6 NnB7/hr/kg cat Inlet Q2
Concentration ]Z: 0 tO/ I nlet Gas [H2O Parzkl al Pregsure 0.0
kPa-a Duratioh 313'918%\9%6[00401 Fol | owi*dd r egener at i on
of the catal ystr.; ﬂg,%celn' Lan, tlhe cat Ic actiivity
for transal ky%&é%@n&ﬂi%ted in a
fixed-bed m crowahé. The react/or press0re was |2529
kPa-a and t heH2HErat+owas 12—t —Thefeed—+t9 the
react or cont aj RewyBslugne % heavly aromed-ilcs and |15 wt. %
benzene + tol Ggne detailTed [analysis,of thelfeed is
shown in Tabl e ie.thyllﬁgmg%? al yst cormosf'tli on was
initially redu j drogen |at 427G, 4 hen sul fided
with 7 n%l ar =gﬁg,\1/)l Ilepdr%l}le (']gH 2S per crir%l4p of pliati num

prior to the | metradstaylibenzcat fleed. Theoreact or
t enper at ur e was—set—to—fantahr—an—overa-—€9+Cl10
conversi on of | Cb7ABANRESW . % [The tot@# feed f|l ow ate,
expressed as grans feed per grjam cataj yst composition
per hour (V\Hsvg\l%%(’%atrﬁs 1 . The prodtﬁt was gnal yzed
using on-line GC-FID. The aging rate, expressed as the
_ra%ﬁs_gf increase in tenperature required to maintain
Ex nt C9+Cl0 conversion, for the catalyst
0RATPOSIAL it CRIGBEEGRD A tAARK It Y0 GANGY EAIRNRItNRTH = 3.3, 65 wt. %
[ 7?>Epm)nt h&ﬁTabIg@tﬁExaI%%I e 2 [Vor%;fl] A spent catal yst °
ZStbnpomid 3owtheavalngimobder. 98 Tookenivcathlysl/ ¢dnpdBit®n 8% loaded into a

% ZSM 12, and 35 . % al um na_bi nder. The spent .
ﬁX\é&PS‘{{F&FtOE i?fﬁ{f?, 1pagAs f‘g'fqa% ﬁggébcei 21;115 rgg?qe%@nggagl%ons used during
th 1BRAG HAM Wekakeslidvk:an i sot hermal furnace. The

regeneration conditions used duri gg@the mai n burn were

as fol | ovgeragg Ecager ReaparaiurcTenpePd? up20°885 - 396C
React or %ggtgrulgrgsﬁ'@ kPa-a Gas Fl Mggg NnB7/ hr/ kg cat

Inlet O ConcCentration 0.84 %Inlet 20 Parti al
Pressur e Gas BbvkPa- a 0.6 Nm®/hr/kg cat
Inlet O, Concentration 0.84 %
Inlet Gas H,O Partial Pressure 6.24 kPa-a
Duration 15 days
Total Water Exposure 2.0 weight H,0 / weight catalyst
[0042] The oxygen concentration at the exit of the reactor was monitored using an

oxygen analyzer. When the conversion of oxygen dropped below 10 wt.%, a clean-up burn
was used to remove any residual coke remaining on the catalyst composition. The conditions

of the clean-up burn were as follows:

Average Reactor Temperature 430°C

Reactor Pressure 448 kPa-a

Gas Flow 0.6 Nm’/hr/kg cat
Inlet O, Concentration 7.0 wt.%

Inlet Gas H,O Partial Pressure 0.0 kPa-a

Duration 6 hours

-15-



Duration 15 days Total Water Exposure 2.0 wei ght H20 /

wei ght catal yst [0042] The oxygen concentration at the
W@2000/06133t he reactor was nonitored using an oxXBQGENS2008/082352

anal yzer. \Wen the conversion of oxygen dropped bel ow

10 wt. % a clean-up burn was used to renove any

resi dual coke remaining on the catal yst conposition.
[0043¢ CORdilbWRBSre@bndrteonCbe A 'é@tagfshf RoMB6ftids thelda@iic activity for

Average Reactor Tenperature 4300C Reactor Pressure 448
trapfaikydat@aibicavy gogaNpBvhy feckigd eme fikpd-bed microunit using the same testing
plrogO cd)‘f%g; gct:rl eH 17|]£o)xr%1ng)l?{ocl)hpglfet 6%%? E% 10 F)E "J}’Estsle("il Ias tfle raste of increase in
tenﬁ@@ﬁﬁ&rﬁqm@é’d &f miahigait abadtyat Cﬁ*ﬁ]’fp@ﬁmtelr@dih fbh €he catalyst composition

catal ytic activity for trans)eil@g}/l ation of heavy

reggpeyaigHi wisengenditians e 6.3 kP3-p pEdalnPErEh mzm% fhggmain burn was

3 1‘%@%0§1WEAE %ﬁﬁéa@&l aho 8 ﬁé tﬂﬁ g?gsé&%%f ' ansn@ﬂam&ﬁlt %f water during
aging rate, e presse as t ate of 1ncrease in

thet mamebmh ucducee qhe agldgtra)tertﬁyl atfadtor @bﬁsﬂamﬂdmﬁ@lﬁ presence of water
cony ion, for th Eal yst co t| on regener at ed

rediRErLinC UFAME SHAITER 15 DATRPLUD BE O SAY] al pr essur o
EXQH{EP@Q the main burn was 31C/ m)nth. As indicated by
| xanmpl e, the presence of a small anmount of water
[00ddt i ng At bieentretalyisticompesiuge Hatihg SQgwhtp p(dteewbiy @H = 3.3, 65 wt%

or 2. . n addi resen

ZSME bt sh & Sh U Bk PP EE TGS RarHoy TP ip logded into a
fix6@yed rda¥Rim@ted ih AQ44dthAmsp ﬁﬁhad’éatﬁieﬁégetﬁ%ﬁ%ﬁ%hdlﬁﬁm used during

having 50 w.% coke with CH = 3.3, 65 wt.%ZSM 12,
thegpein $8rvesaaifeliwsa bi nder. The spent cat al yst

composi t 'A%grawgﬁeaaﬁ ?gm er%t%re fi X%g%b%i °r actor

| ocated N an i sother na hace e “regeneration

condi t i oRgacticERrethukd Ng t he mai n bunsikpese as fol | ows:

Aver age Reactor Tenperature 385 - 396C,React or

Pressure #a8l®¥Pa-a Gas Flow 0.6 NMONW/REkEstt 1 nlet o2

Concentr%lbtqu @01§cgnt{tcm et Gas H2@8I8a,yt| al Pressure

34.7 kPa-a Duration days
Inlet Gas H,O Partlal Pressure 34.7 kPa-a
Duration 14 days
Total Water Exposure 12.6 weight H,O / weight catalyst
[0045] The oxygen concentration at the exit of the reactor was monitored using an

oxygen analyzer. When the conversion of oxygen dropped below 10 wt.%, a clean-up burn
was used to remove any residual coke remaining on the catalyst composition. The conditions

of the clean-up burn were as follows:

Average Reactor Temperature 430°C
Reactor Pressure 448 kPa-a
Gas Flow 0.6 Nm’/hr/kg cat
Inlet O, Concentration 7.0 wt.%
Inlet Gas H,O Partial Pressure 34.7 kPa-a
Duration 6 hours
Total Water Exposure 0.2 weight H,O / weight catalyst
[0046] Following regeneration of the catalyst composition, the catalytic activity for

transalkylation of heavy aromatics was tested in a fixed-bed microunit using the same testing
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Total Water Exposure 12.6 weight H20 / wei ght catal yst
[ 0045] The oxygen concentration at the exit of the
WO 2@e0eB33as nonitored usi ng an oxygen anal yzePCT/V§29n8/082352
t he conversi on of oxygen dropped below 10 w.% a
cl ean-up burn was used to renove any residual coke
remai ni ng on the catalyst conposition. The conditions
prédbeol hE deb@ARdUR BURIpINET ETRS afial [0S ex NGRS tiRe &Gt OF increase in
Tenper ature 4300C Reactor Pressure 448 kPa-a Gas Fl ow
tengpegatNieByCRwIF ¢y toc Braintain @pnmntﬁms?em Watermn 7op thet cafglyst composition
Ra-a Duratio

re erqlcraelged.l.m%der c\c%)giﬁ) %rOItll %k 3Fé"r7e§{§ur e \3\/e pgah al'_EFBSS}JI‘e was h{h %/rnonth As

ours posure

indi@ltétl sthid &Q4G]Le, Eo\l\/ilt@if/\pzﬁgalrlﬁ@@ﬁﬁf @334071 szﬁ atré'tﬁlcé@ﬂfﬂ Mg rate by a
nposi tion, the catalytlc activity

facmraﬁ sl by P%dltl@th thy dyatenofihe maty lagnmé Sh@éﬁtr &y angdditional day.
t
odfrt o BSLRGR PHGhRS, WREE SRR LERK HEREEL 0F s hreuses

ratt bécolatremolali therabgssortemib@thpergingration e, rlachddion, the perforrnance
Ofgglntaln constant C9+C10 converS|on for the catal

PGBt oTPIROSKIOET HRRIGY e D BRI icBris gngdates Srgsing with
1nc'r'&a@ed3@/ra{e'r %&pd%ﬁ?es&ﬁﬁ% NBShetAon oA A furfifer 'b@géfﬁa{h%qlsgﬁf water during

his exanple, a water partial pressure of 34,7 kPa-a
regeectau@d fatCltietatag ithegrenmtvel b@/scanef amttmmnahts~6g blmloadcﬂ tfioonthe catalyst

t he . dur f the urn shorter . an .
corien Tl OGS ecuBuIIe e alEr ol e bing Pt spryice
[0(15stan %16 patehe, Eﬁt@ﬁteﬁﬁlﬁlc@ﬁoﬂ@tt@it pro€ddeAsepribhe daéendits, articles,
e renoval , er eby shortenlng t he regeneration
publiqgtiony, ﬁIl?él@l@IlﬁI q‘trtﬁinoth@m@oogmeﬂtsmm derayt archiatlly anegryerated by reference
for ?lnHP ?dlétlo S 1n %Vmeléh 1nco ora%t%%?s ]gerﬁxt%elde aging rates
Xxposure during

[00’499 e n e Wﬁdnqmme%alalof)v@f Ilfi‘ﬁtﬁ abé neiktical upperusitOire Waicdrherein, ranges
during regeneration facilitates the renoval of sone
froputyd vRRinY to anyyuppek [1gH§ e sontemplifadne cat al yst

[O(E:‘S‘g OSWﬁlfbnt ghﬂhst}a%f@g etr(?ooﬂﬁﬁémy lo?ttl?e F{éﬁﬁ%ﬁ Rﬁ;ealbé’e?lt described with

osition uring regular service.
pappigtilaritys it pdt batundgpdobd altdt orsipud ethtr proddedtiomeswill be apparent to and

ag(r&:ﬁ%%%c{\érm%(% ntgmess Hdlelglt}%‘z?rée/ t lglll ¢ etp!&q?q?lé from Hle sp1r1t and scope of

thd {AGAHRAT AL&AdRYLY /Ii€hEMARNAQ! thad fhelsktd C}Jesdjﬂtﬁé LIS éﬂf)ended hereto be
whi ch such incGrporation is permtte 49]

Imm@deum thal claowdes hidridessriptidng sﬂehr&lahemmpbut tatlmrt @aaﬂw claims be

Cmt?ﬁlbls gf h‘?ﬁrol%l)glﬁsélrl%a gﬁ?}z%%%g{rn el W\frgltg V{(tﬁgﬁ?é/side in the present
inviehtists tih e ﬁnm%raﬁ mlﬁclpfwohtw bl MARKT ANcdaVRegRereof by those

descri bed wth
skilled in the art to which the invention pertains.
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particularity, it will be understood that various

ot her nodifications wll be apparent to and may be
wo eadiobp3nade by those skilled in the art w t hBCE/US2008/082352

departing fromthe spirit and scope of the invention.

Accordingly, it is not intended that the scope of the

cl ai ns appended hereto be limted to the exanples and
cigepgsi ptions set forth herein but rather that the
—clarms be construed as enconpassing all the features
Whﬁ‘tlép@{llewﬂabl e novelty which reside in the present

! trear 09%5s R G Rr AR paF Rt EnlR Pibiveregmpositon

art co@pmbus @lhn@lh@laﬂ’b\{@&talndl’at Rastt 1ai wis%Got M/iMhaiC/HSatio in the range
clained is: process for regenerating a catal yst
conﬂgglzélt‘bﬁ SWP%‘?Sﬁ CQMPHSIBSL al yst conposi ti on

conpri Se%%?:’a_if[mge&% %EtaEJﬁ?%S 6‘&1@# v%ﬁlggtﬁrl'p Wiat0C BlEBium having

having a tiro in the ra sal d
process oRygehi &idng/ated at ﬁl@iﬂb(ﬁ!ﬂlﬂl(ﬁg sﬁﬁdematoafqmt a first regenerated

conposition with a firs QX|dat|ve hav

oxygen aftfalat EPmBRsIHIry b b i R0 ST Ioh G pen said catalyst
forma figshodifdERRN #lgd catal yst conpositi on havi ng

at least 50 wt.% | ess coke than said catal yst

conposi t caractangot drehna bortionof sad ifing regenkméslt cagalyrd coinpesition with

of said first re er al.yst conposition with a

Second ot Batd S TG i 8, biallk iy at second
wat er, atomReORGueRIsttd Ritm Sikbh®ic@bherited tABRXEcomposition having
second regenerated catal yst conposition having at

| east 50 akkeest 158 96" clgksecoki dlrpnsigiddfinst jegenoragd palaste@mposition,
cat alh\éfc' gﬁp&ﬁat Istog mI))os?t 31 n %%ng SS n%l Y34 first {eégnerated catalyst

conposli |on Ins regenera

cat abyipbsitieMmpassipt (rb¢ RavdcotRped( blothianounoof Refeeth the range of 1 to 50
total S amount of water_ in the range of 1 to 50 wei

wat dcighé waigspgihv cight efapiyl sseeusiigeensidebraituy coppasi glil
2. Conﬁﬂé'ptrb&ge of clalid®l PER&GER S @(f n{dl@éumr]snevﬁh&)rrﬁl%gss% fhast one of a

nol ecul eve conprises at |east one o
f amM4/ Snfohnglyuhalecidaresieye, @ MM Z22fatralyl thylcodhregereaETS-10, ETAS-10,

sie TS- ETAS- 10,  ETGS-10, and nmol ecul ar si eve
hav?éﬁgié @@88.%@91&%% hawjfiged 2o rampyo typea%mpﬂsmg at least
Oneoﬁé oé@,\ﬁwA@ET AEﬁ}BéEh AﬁﬁXAWAS'?‘gKSCVE‘%yC%E@EA BEC, BIK,

CGSBCEF-JABPH CBRE CON, CBACCDODR FIDEGS, 084, -O8N, CBRBPAC, DDR, DFT,

EDI P

C0t oS Ehpr . B3, T ES R, I, A, pau

| SVFERTERA, TS, IGIY, MR, AW, GOWVHEBWFKHHWLAVF, L&Y, 1TE, ITH,

LIO -LIT, LOS, LOV, LTA, LTL,
ITW, IWR, IWV, IWW, JBW, KFI, LAU, LEV, LIO, -LIT, LOS, LOV, LTA, LTL,
LTN, MAR, MAZ, MEI, MEL, MEP, MER, MFI, MES, MON, MOR, MOZ, MSE,
MSO, MTFE, MTN, MTT, MTW, MWW, NAB, NAT, NES, NON, NPO, NSI, OBW,
OFF, 0SO, OWE, -PAR, PAU, PHI, PON, RHO, -RON, RRO, RSN, RTE, RTH,
RUT, RWR, RWY, SFE, SFF, SFG, SFH, SFN, SFO, SGT, SIV, SOD, SOS, SSY,
STF, STL, STT, SZR, TER, THO, TOL, TON, TSC, TUN, UEIL, UFI, UOZ, USI, UTL,
VET, VNI, VSV, -WEN, and YUG.

3. The process of claim 2, wherein said molecular sieve comprises at least one of a

molecular sieve having a zeolite framework type comprising at least one of *BEA,
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LTN, MAR, MAZ, MEl, MEL, MEP, MER, MFI, MFS, MON, MOR,

MOZ, MSE, MSO, MIF, MIN, MIT, MW MAN NAB, NAT, NES,
WOBNY/OKBE, NSI, OBW OFF, OSSO, OWE, -PAR, PAU, PEHIUS2008/082352

PON, RHO, -RON, RRO, RSN, RTE, RTH, RUT, RWR RWY,

SFE, SFF, SFG SFH, SFN, SFO SGI, SIV, SOD, SOCS, SSY,

STF, STI, STT, SZR TER THO TOL, TON, TSC, TUN, UEl,

UFI BO@ZCANSGHAJT CONEEMTVNUO, Sy, FMENLEaNd TAJG. TB; MAR, MAZ,

The process of claim2, wherein said mol ecul ar si eve
conphEls ¥ IatMFle A4S, M@ROMEWnM\H&UIPeHOsteaWaWNg a

4. ¢ Zeo %&BTCE%A angi:ﬁﬁ\éc\é%&l%?%%wwﬁ ﬁ% saat'gkf? a?_nté Qﬁﬁ%gtl‘ﬂﬁsfhe range of
LTLO SMBQ aﬂdﬁvhef&l salﬂ/Eb,talyNFbomMr_sﬁaoﬂ\mwMé)VanMMVd ROregencrated
SOD, and TON. 4, The process of an(i}{ tr ecedi cI aim

A

whe E#RySispastioa ik a@p Ab)drape cantpgied A totpleamepmngef watep msthe range of
to % t@ﬁg Wa&r%@f \@e §fl S)éﬁit S€ géﬁe'rﬁ@d %ﬂalﬁgtﬁ‘ﬁm%ﬁgltlon.

and said f| ener cata 0S|
5. st effh¢ Ipyochssve angpractad canmotvhbreammmtol«afhawat(éH ratio irhthe range of

range of t 0 wei t ter er. wei. of s
sec r?dtor%% éﬂ%?’éﬁ‘@&l %ago? 8‘1‘ siiop;t %ﬁtep £2) aﬁﬁesald first regenerated

pr 0e288sQfonBXitidh gk Sdh 19) IPdIV@ o Bhta¥BE 5 %th éﬁ(‘)tglt 6Pk 8teP @Bthe range of
a CGHratio'in the range of 1.5 to 3.3 and wherein

sai d0¢@ab@ivgwht weteppsi weight ofmasltsewt(dar):gfal@nht@mamhlf’st Icemposition.
regener at ed ca talp\4st conp osition.in.

b) h ) )
6. oo REPREES dgtd e RrRER. Wuflit i bR bEogSfiog gomprises 20-

to 50 wieh gblke Maitard &@dlyéﬁ@bﬂbbm%n &cthpstisee a0kt 50 wt.% of a molecular
regenerated catal yst conposition. 6. The process

f
any sigFededingce epelitstpplareipesel YWt baspd tonc Bepiosil tweight of said

co ve liﬁ and said catal yst
o%%tgl StlscoorrlnpOSé%nWﬁ Ougé) %east 50 wt. % of a nol ecul ar

7. si eTc iRy ofl ang Prededingt sluiel, Uk Berbinpsrid fcathY baapekitddh comprises
t he total wei ght of said cataléit co osition w thout

cok8:0170 Whut-refeé dssioomehs pe é’&mﬁ’ ef Granps fhidk gsgd on the total
Sa' Qveg@*t B ¥4 ¢ o@ﬁg&%@oﬁﬁpﬁ%ﬁ%mﬁ% 0 01 to 10 wt. % of

one enent o &roups 6- 10 based
8. on tThe ptaatssl ofwidigtit, wdieres@badd uwteélejmnentnsrmdmsttommf Pt, Re Ir, and Pd.
erein.said

9. g’ Utprégfggto ng?per'a%g&%eg gn,ofw aelnrln F@éld Fst SoRflitgys comprise a

9 e ARG hOfan SO P0R6d5RY acﬂr@és{ﬁ]e Wy I%hge S to 2070 kPa-a,
first conditions conprise a tel’rperat ure in the range

of 258s flowaasdCthearapgeetid goill Xim&/hr/eg gatalkyt ddgposision, and a water

2070 kP, e range of 0.1 to 10
Nnﬁpﬁqlﬂﬁﬁre%sgfealﬂaﬁ? ra@éﬁﬁ@i% #(27 Shd a water parti al

10PT T8 peodels $th@aihad g@h&&ﬂsa&@ﬁ%@@ofﬁﬁ@otﬁ fufkRer cbgprise a regeneration
process of claim9, wherein said first conditions

f ur timsrsuglbipntite ée(glcp dbe papwti ofrpaid coke on said catalyst composition by at
least 80 wt%.

11.  The process of any preceding claim, wherein said second conditions comprise a
temperature in the range of 350 to 500°C, a pressure in the range of 100 to 2070 kPa-a,
a gas flowrate in the range of 0.1 to 10 Nm’/hr/kg catalyst composition, and a water
partial pressure in the range of 3 to 35 kPa-a.

12. The process of claim 11, wherein said second conditions further comprise a
regeneration time sufficient to reduce the amount of said coke on said first

regenerated catalyst composition by at least 80 wt%.
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time sufficient to reduce the anmount of said coke on
sai d catal yst conposition by at |least 80 wt% 11. The
wee@eees3nf any preceding claim wherein sai d BEDUSH08/082352
conditions conprise a tenperature in the range of 350
to 5000C, a pressure in the range of 100 to 2070
kPa-a, a gas flowate in the range of 0.1 to 10
13 NTB/TRE /pksteSRbRENBE 5C MKBRE] §di@RecoRl Fe@enbrut&lr ca@ﬁyrtlc@hlposmon has a
pressure in the range of 3 to 35 kPa-a. 12. The
pr otfeswlioflationaictivitn In thia exngiervf S8V dtosi@Odmel fcmrdfrsmmhlsg fresh catalyst
further COI’HJI‘I Se a re(generﬁ(glé%n tine.sufficient

(e dﬁ%%lp?sntéo L nvt%llljeﬁ%lnosfal kelocr)lnacst;lgllta 13 nrleatsured by determining the

r egesrcadiedoCed aldySt, aﬁ‘diﬁ@@ﬁ&iyﬁtd@ﬁrﬂ@ﬁs aﬁddr ﬁ@.ﬁiaﬂ&@atlng conditions with
W % 13. The process of claimb5, in said seco

r eg@né‘ﬂﬁtcecﬁf%faﬁt&r psdroe%rﬁs@swﬂlpr@ﬁywasl taarrsrlgﬁ@gnwmmw include a
act 'te\fﬁ e¥at R ih 1raﬁ 5 b0t I_[%rgsglﬁ)eqfl it rapge of 1500 kP -a to 3500
corre pon ing res yst cdarposi tion, Wher & i d

t r akBalakWHSV unthacrzingwotf )2 to 20 ard s b, ddC b@tlodettlear mlge oﬂgl to 10.

t he_conver si o nd. Cl0_aromatic dr ocar bons
14undd; etpr%rﬁssr Sgg%esﬁararri SFFONGITESE aéﬁridcae X¥ SrEppgition has a

hyd'ﬁ‘aﬁs%ﬂlg@aﬁﬁm élﬁiﬁ% ‘%at%%ﬁ'tﬁ@'raﬁgeaé?is abdyloat g cﬁoa[‘%ltrbs%eﬁdmg fresh
include a tenperature in the Tange of 375 to 50

pr esstalyst |cnnmbstlolange16m‘in 1500 tkPaallyltaporB5QHnk Fiatea is measured by
V\HStlnIhe %:Zt 20andaH2:ngatito.inthe :
ran 8618?“1!1?% mp‘?ﬁ urﬁﬁ%?f%@& TEqUTE P magtaipcoplfy conversion
sai df egapnd,J zﬁ@ﬁlﬁﬁé By @dcaBER Mdler EANRRSatin@RoAd@o with Cs and C;
transal kyl ation aging rate in the range of 60%to 110%

of ar%réﬂtmeéwdmﬁaﬂ@nﬁ,r eshereattatigalt t bglptingncongiiégnsi rinclude  a
3a| ge e?aﬂsﬁ%l ip Illea}angg oIa?'}Sn @ 4{7@36 préc'ss%e}fci WS9n é’ of 2000 k a-a to 3000
et 7 M NI ng th tenperature i‘ner eases
t 0 RRa-A! WHE Nt aige @bV N 6 iafd a ¢f,: 1O rafmdn@l@raag@am tecs.
hydr ocar bons under transalkylatlng condltlons wth C
15 and Accoamrastitonanad dydbapiosess of whe peecedipg elam.
transal kyl ati ng conditions include a tenperature in
the range of 375 to 4750C, pressure in the range of
2000 kPa-a to 3000 kPa-a, WHSV in the range of 2 to 10
and a H2: HC ratio in the range of 1 to 8. 15. A
conposition made by the process of any precedi ng
cl ai m
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