- 1- STARTUP PROCEDURE FOR REFORM NG Thi's invention rel ates -toa??;lt(ér‘?uﬂ @
procedure for treating a netal-containing reform ng cat alyst, normally

. suFfur-sensitive under eonventional conditions of reforning operation. The
presént invention provides a process fp reform ng a hydrocarbon charge '
.upder reform ng conditions in the presence of a sulfur-sensitive reformng

catal yst containi ng pl ajrapeid 2RECEDURE | PR REFdRMRG @ﬁnﬁ%”' um-and iridium

in a reformng zone, Chl CONPTTSES pretreatt =l yst in an initial
or freshly regenerated state, prior to contact wth the hydrocar bon char ge,
by contact with a reformiseidventig selatekafs ansiarbap gsp 90 to 100,

an aromatics f 20.nol e_per.cent .a content of up
to 10 parts pere'?#qet?f'%ﬁr M%leb%\ﬁff Pga‘zﬁéi% mﬁiﬁ% from20
mnutes.to 3 hosulfuztsensibinecunder eoiventidifl tenditdeds EE00 to 750F).

Cat al yst's i nt engegl rﬁmg@@r tlohef orm ng processes wherein hydrocarbon
fractions, e.g., naphthaS or gasol I ne or mxtures thereof are converted to

i nprove the anti - knock ThRaprasent |1§V¢%@°nmwe%uaepme|58kfmm in the

pet r ol eum i nduségbrnidy Baf &eeatu&oae@swqm es@
getal -containin %g sts nQt abl y_t hdése caontal ni ng a tl num metal ,- fo

pronoting refor &L I%/ ‘Et’é%g%zﬂquW’éﬁa%%tzed by a
certain anount cdntadnitigt pla@nmtax&EGMﬂmfdirplmmﬁ} ahepiumVBh@h has been

®sed commerci al se naterial having platinum
netal i rrpregnati%'dﬁﬁlgr oé re%foflﬁn\gh% edl @’ Wéé?%ﬁg{g? | ng
contributed by d@mﬁlyahmhancﬂmhaabgenfneshby regeneated StaEepat aI yst. In

nore recentye Nty iconedcd! i &gfﬁgﬁ'
bimetallic cata ys?ll::s have corremtoﬁ ese ca%a'lytsg aIIy contaln
pl-at i num t oget HErthR t1eEEFRats, hawing aiy @Ftansnanthest GR40)sGom 98 to

- . _ 100, an aromatics’® content from 40 to 50 mole percent and

' a sulfur content of up to 10 parts per million by weight
(pplm), for a period of time from 20 minutes to 3 hours at
a temperature from 316 to 399°C (600 to 750°F).

o Catalysts intended for use in reformmg processes
wherein hydrocarbon fractions, e.g., naphthas or gasoline
or mixtures thereof are converted to improve the .
anti-knock characteristics thereof are well known in the
petroleum industry. | - |

It has heretofore been proposed to employ
metal—contammg catalysts, notably those conta:.n:.ng a
platinum metal, for promoting reforming. Such catalysts
are necessarily characterized by a certain amount of |
acidity. One type of reforming catalyst which has been
used comerc:.ally consists of an alumina base material
hav:.ng platinum metal mpregnated thereon, with the
_ac1dity character:.stlcs bemg contributed by a small
amount of halogen incorporated in the catalyst.

In more recent years, multimetallic reforming
'catalysts, for example, bimetallic catalysts, have come .
into use. These catalysts generally contain platinum
together with one or more additional metals such as
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‘gggbiunl germanium iridium palladium osmum ruthenium rhodium ‘copper,
WJAVer, tin or gold deposited on a refractory support which alse contains a
_specified amount of halogen. Representative of mul timetal lic reformng
catalysts are those contai ni ng pl ati nurgand rheni um such as described in

U S. Patent No. 3,415,737; those, containi | ati num and iridium such as r,_;
described in U, EhémiRe geriigniumy iridium,; pg ‘ﬁ-“@s?%ﬁ“raﬁﬁt#%% cont ai ni ng
platinum rhenthoaion, lcbpplemnssm,as:xdosogoJJdedepomtédSonPat ent No.

3,487, 009. Refor n I ni ssive, anmount of
|'i ght gases, e. &1 gﬁ@&aﬁ@ g m @dﬁﬁ'@% raé'ﬂ"%nt or
startup proceduoﬁsha&ogemtlmep:eslentﬁhew |0§mnﬂtt)1metnidn.bcrefgmm produced as a
resul t - of hlgh t r.aak] t ty of the
‘catal yst are parti cgi a ég&g%%ad T rll-guIH @gr%ﬁ%ﬁa@léﬁg t hey serve
" to decrease theailldéﬁglé’ﬁgpﬂbgu‘ét Papeny iNog 3416nBTgatASene range. It is
known that hydr gédas#ingd mumtavxacmdaemsilsﬂcm@@esambaeupetgl yst is

. .sul fided pri or to cont ac h ock e presu_lfld| ng can be

~acconpl i shed, 2% ?ja;]épagﬁgggcﬁ%% AR89 such as H2S _
' -through the catplaﬂhuﬂ[}edhemxheandmﬁdﬂm dudgasrdescnﬁm& mtu Isi.zi ng vari ous &
.other sulfur-c o) s are known fromprior art, such as U S.
“Patent No. 3, 4%%9 }ﬂ%\hgf@og@%ral |y any of the above- ment i oned

met al - cont ai ni ng refor Beﬁgrmagagqaallzyrenatﬁaéixepry’dm&%ened by the presence {
of an excess anpubksfife ?ddonfdt 1148ht 8! & gl ha Rl bnd 2thRRYY, those in.

yti ca?fl' cti gne

which iridiumis a cata corrp nt- are known to lbe extrenely

‘sénsitive to thelesERXRPEr (ﬂfeﬁiﬁﬂ'ﬁ“ PRUStAnHP REQCEEEeS &Rort ed, for
‘exanpl e, in U StiRagent He 13«;5@71?&86@:5&&@3%,0 edogdlayst s conpri sing

ngglt ?Lyigf?: L?/ aCtI!E%Q’W tzj.nrguraQ:%Qr(;th&ror ;!lgggls_cgg&rted on a porous
activity of ‘the @talyst are. part:.cularly to be avoided: _
durmg reformmg smce they serve to decrease the yield of
products bo:.l:.ng m the gasolme range. It is known that
hydroorack:.ng act:.v:.ty can be d:.m:.mshed if the catalyst
is suifided prior to oontact with ‘the charge stock. The
presu1f1d1ng can be accompl:.shed, for example, by passing
a sulfur-oontammg gas such as HS through the tztalyst
bed. Other presulf:.d:l.ng treatments utlllzmg varlous
other sulfur-contaming compounds are known from prior -
art, such as U.S. Patent No. .3,415 737.
Wh:.le generally ‘any of the above-mentioned
metal-containing reformmg catalysts are adversely
affected by the presence of an excess amount of sulfur,
i.e., greater than about 15 PpOW,. those in which 1r:|.d:|.um
is a oatalyt:oally active component are known to be
extremely sens:.t:.ve to the presence of sulfur. Thus, it
has been reported, for example, in U.S. patent'No._. : - V
3,507,781, that reforming @talysts comprising
catalytically act:.ve amounts of platmum and iridium
supported on a porous solid carrier, for example, alumina,
are extremely




are extrenel y - 3- sen5|t|ve to sulfur concentrations exceedi ng about 2 gj%?
ppm__At sich concentrations, the increase in catalyst tenperature necessar

to yrakntai n conversion of t he charge stock to a constant octane nunber
gadenne product increases very substantially. During the startup period of
Areforming unit when the netal catal yst?=e.g. a platinumiridium .
containing catalyst, is initially or imediately after regeneration

cont act ed -wittr;hydr 6gen and, napht ha at formn |t|ons the catalyst
causes excEEERAE NGNS ISHIE ) GRRSeN FERELERA PAPREALNG, DS YL

c_onseguenceuto&u&hcImdmcwmﬁm:lrmw,cktmg ﬁﬁttué‘su iancex:@awtve terrperature
rise or &% front travels througl_e t he ﬁ alyst as naphth ﬁhé |t|aIIy
contacted WFPReFREUTS D&RRSIIFY °pT%§% BaNoFORYEFSIEN &
cond|t|onsstoékthoughdﬂmstxnnnactqneem@mbarugesuﬂiaeopbpdwubts in the
initial ont htha feed, such could be the cause of
a tenperat Sbggﬁ%ﬁg F&y agﬂc%%%%agﬁ ¥efor i ng plant.. The tenperatures in
t he bed may |ncreas@u&;ﬂggﬁheﬁstam@umjpannddedfdagmeésrmh@meuﬂni
Lemperatur gngh the RN aidiecd 40 4 N61LERRLNOT SA0AE CDVI ous Y, such

# severe tenperature 1ncrease he reactor catalyst and is

‘to be striéenyadndngedatadystetindinitiably opri Agmendakgdvo@tdsd ng

activity obehBReRladliightBdri¥ictidd Ll Ry a8 eﬁasahyﬁfagh%h@ at? p' atinumin
@onbi nation Wth iridium.and/or rheniumcata be to add a

quantity oFegﬂFW&PQtGQHQ§?¥RRFxhﬁn?mF@FﬁﬂtﬁﬁrFﬁﬂsﬁérFé&essﬁdﬁbver such
cat al yst, RgdirBdiraakdhgaheviah lh?as/erse/erseﬂérmeue"hydtragewoqs/@i%e' of g4l fur

ar_].d _Ot her gegg%sggu%%%ter%f’ hsebv gq{qw grgcgggﬂing gcs:lVlty, an
_exce531ve_temperature rise or heat front travels through
the catalyst as naphtha is initially-contactéd with the
catalyst in the presence of hydrogen at'refofming
conditions. _Aithough the occurring temperature rise .only
exists in the initial period of contact with the naphtha
feed, such could be-the~céuse-of'a'temperature runaway in .
a commercial reforming plant. The temperatures in the bed
may increase as high as several hundred degrees above the
'temperature of the nabhtha introduced to the reaction'
zone. Obviously, such a severe temperature increase can
damage the reactor and/or catalyst and is to be strictly
avoided..

One method of controlling the hydrdcracking
activity of the platinum-containing reforming catalyst,
e.g., a platinum in combination with iridium and/or
rhenium catalyst, would be to add a quantity of sulfur to
‘the- feed during the startup period.. However, such
catalyst, as. indicated above, is very sensitive to the
presence of sulfur and other means of control have
accordingly been sought.

One alternative suggested method is that
described in U.S. Patent No. 3,507,781 wherein a reforming
process using a catalyst containing platinum and iridium
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| ternative suggested nethod is that described in. U. S Pat ent No.
, 781 wherein a reformng process using a catalyst cont ai ni ng platinum
-4- on a porous solid carrier is started up by contacting

th the catalyst in the guesence of an inert gas, for exanple,
i zing such technique, it has been indicated that the pressuress

out err)

[ urrc acrd-component uch | or rq%geste
(le:qmﬁsi h@#beth@d:atﬁm ghcﬁ/éﬁ%%@é'eéﬁ’c#téfqgf

gt dxtremel y
| vod {md /v8 Bimd) oG ithérdagt &, thé temBéRAGire! £ t he net hod

%&%ség%ﬂdbﬁgﬁ%slé&tww R0 0ccitndbizanthd he catal yst

naphtha i s first contacted with the

the’ catalpsh, dn1 the, PERSENGS| Fn@PniRBLt PR eafter,
fo%Céea@zé trﬁt@égeat. [wyinkomgy sack t3cheiduepeit adswhil e

engays @q@ﬁ%%fpégsg#gg& ggggen Anot her nethod i s

8r ocracking or

t he

he Iatter atent the u f corrosivée chemcals. In
HCR E‘Er?i"’ﬁ’?nﬁ@ﬁt?dﬁsogﬁ) RBEE [Fedms OMRPSEHSE -t enper at ure

%-\when the netal - cont ai ni ng reformng catal yst during .
initial use or in a frasdtherrmetbodria desenibed insUcdniPatesktiNon a prelininary

- step, pri or to&(i%'a,% %&giﬁ@cggg{‘gc%&g&ggaweoﬁtock, with a reformate

- hydrogenolysis of a sulfur sensitive reforming catalyst is

 suppressed by incorporating within the reforming catalyst

at the'time-'of its preparation a sulfurous acid or

- sulfuric acid component.

Such prior suggested alternatlve techmques ‘have
had the disadvantage of requiring extremely careful
control of treating conditions or with respect to the
method descnbed m the latter patent the use of corros:Lve
chemczls. o : )

In accordance w1th the present invent1on, it has
been found that temperature runaways in. the catalytic
reforming unit and overcrackmg of the charge stock, i. e. ’
hydrogenolysis, can be very substantially reduced or even
completely eliminated when the metal-containing reforming
catalyst during initial use or in a freshly regenerated
state is contacted in a prel:.minary step r pr:.or to contact
with the hydrocarbon charge stock, with a reformate hav:.ng
an octane nunber (R+0) from 90 to 100, an aromat:.s
content from 40_ to 50 mole percent and a sulfur_ content of
up to 10 ppnw for a period of time from 20 minutes to 3
hours at a temperature from 316 to 399°C (600 to 750°F)
and preferably from 343 to 371°C (650 to 700°F).

After such pretreatment of the catalyst, the

- charge stock, i.e., naphtha, may be admitted to the unit

as in a normal startup. It has been found that the




an octane nunber (R+O) from 90.to 100, an aromatics content from40 to 50@

nol e _percent and .a sul fur content of up to 10 ppnw for a period of tine :

_from 20 minutes to 3 hours at a tenperature from316 to [err] (600 to 750F)
and preferably from 343.to [err] Aft es5such pretreatnent of the catalyst,

{he charge stock, i.e., naphtha, nay be admttegtothe unit-as in a nornal

Ustartup. It haspﬁm%tﬂfd gnyﬂglon serves, to- diffiite LEROLREES nyent i on
_serves to |intihereasesttor tndignithans levelssigenefaldigniot dredeesgeneral |y

ot evcess, oL g Lo o) b A s

fal yst i ncreaaemmmmrﬁesqec(:eviﬂy.t oIIV@Oﬁtldse; r hei helnpuatnneuoé when

}Qi_fnornal C6- 166C g ﬁﬁ@aﬁ&?r ?e_;@aéal yst.. It is
. cont enpl at ed that i cont ar n| n catalysts normally sensr tive
“to sul fur may bd630 FBe‘H-'eﬂpé )ebft @&emﬁé “hehrRRFFar ocedure of this

i nvention. ThUSCg”!UG"’G @3093D°‘!‘|)| M@E'W'm&%ﬂ%&ew m ng
cat al ysts, e.g., plat Lnum on alum na, nmay be advantageously treated
utiti zi ng the sf& %IUE procedure described herein, this procedure is

. ﬁart icularly applicabl egtf @8 mdpmaédcﬂhaﬁm;éuaimhumgcat al ysts; eg.-,

bart] T " - Bedtihd WAL, wiEafy ReBLLOVE CIBOIE b BT
\ﬁre known to- bebenqﬁacwlluvyaﬁacrudrb%the) s:l;atttupr prodedure fofr thiwy cat al yst
Thventt on accor SEAioE ME6, ?ﬁ%mr.‘%e A %Eﬂt% ral
“conponent, not aBeSPIAIRd [ ALAIYSES e rSe nt IR remnpa qwgnaxm 1to 3 percent
‘based on the V\Baa%tﬁéedubiycﬁtbaté@htmzim the startup procedure
described herein, this procedure is particularly '
‘applicable for treatment of mlt1-meta1.11c catalysts,

. @:.g., platinum-rhenium, platinum-iridium and
platinum—rhenium—iridiﬁm,- particularly fresh or -
regenerated reactisiated catalysts of such'type- which are
known to be especially sensitive to sulfur. =

' - The reforming catalyst undergoing treatment in
accordance with the startup procedure of this invention

. accordingly generally comprises a Group VIII noble metal
component, notably platinum in concentration ranging from
0.01 to 3 percent based on the weight of the catalyst, a
component comprised of iridium or rhenium, or both, in
concentration ranging from 0.01 to 3 percent based on the
weight of the catalyst and a halogen coniponent in
concentration ranging ‘from 0.1 to 3 percent based on the

e : weight. of the catalyst. | -

¢ ' ~ Reforming,. utilizing the descrlbed catalyst, is
- conducted in the presence of hydrogen under reforming
conditions. The latter include a temperature of from 371
to 593°C (700 to 1100°F) and, more usually from 427 to
583°C(800 to 1000°F); a pressure of from 450 to 7000 kPa
(50 to 1000 psig) and, preferably, from 800 to 5000 kPa-

- - -

(100 to 700 psig) and a liquid hourly space velocity of
from 0.1




ahging fromO0.01 to 3 percent based on the weight of the catalyst and a
gl_ogen conponent in cencentration ranging fromO| to 3 percent ‘based on
e wei ght of the catalyst. Ref orm ngegut il i zing the described catal yst, is

rrpohent conprised of iridiumor rhenium or both, in concentration
4

conducted in- the presence of hydrogen under reform ng conditions. The »d
latter include @tIQnMaamf@IGb Eﬂ&'@@ﬂﬁt@ Rer rheapelarnmatdoyefial |y from '
427 to [err]; rtS Ghdrde 780 GekB105 betred? ¥5Pesd 9) and,
preferably, from80 Pa 100to 700 psig) and a liquid hourly

space vel oci ty 631&"’ :b?r'eferabl y, from0.5 to 4. The
nol'ar ratio of hydroqerrhetstahﬁw edlihigne ci thes iinvestionaisy between 0.5 to

- .2 and preferab en The. st artup _techni gue .of .this
i nvention is p éﬁ'ﬁff Q#?gg?%% m%ﬁﬁghﬁé]é'ﬂ%@?uﬁ%mys in the
reformng unit ﬁm:efmmngicﬂmngp.r@f ovemadaﬁfgeoﬁthhekdﬁrlghomocbayi ng a
penalty in irr gétya] S dis
econonical ly af‘%lrac{l \%Ygﬁd es ltgtﬁler#g?vle%l?geﬂdéé%ﬁﬁ%oi#%t roduction into
t he catal yst orThee b5 econemicahly atkrachizeand:.fees cals. The
new startup prqsafiuﬁ@aﬂraméhsérwaeﬁﬁasm%s Bfeo! Hfe catAlystlot o reformite. ' 3

ol Towsd by r oiferOERLTR Sypcenof ALHRAL GxtrRnecs; Gt ha & P eterably .
increnental reptec Oﬁrdch&meewm enwlkreslenpbm of ﬂm)unt s of charge %
achieved and ¢ hete%% eI L et
startup is capaif99Cof606r te FSOPRY foni a lpeniad Oﬁnmeofolimﬂ)lm presul fiding,
i'n a’convent '-Orlaéplgééﬁﬁ&_ of the reformate with charge naphtha,
preferably. incremental - repiaceme‘nt' of the reformate with
' increasing amounts: of charge naphtha until all the
reformate has been replaced. Once this has been achieved
and the bed temperatures of the reactors have -
equilibrated, " the etartup is capable of proceeding, with
avoidance of catalyst presulf:.dmg, in a conventional
manner.

Figure- 1 depicts a -catalytic reforming unit'
wherein a portion of the reformate produced is recycled.
for preconditioning the catalyst during startup.

- Figures 2 and 3 dep:.ct data showing companson
of startup methods utilizing the technique of the present
invention with prev:.ously employed conwenl::.onal
presulf:.ding ‘

Charge stocks undergoing reforming in accordance
with the process described herein, are contemplated as
those conventionally employed. These include virgin
naphtha, cracked naphtha, gasoline, mcludmg FCC gasoline ‘/
or mixtures thereof boiling within the approximate range
of 21 to 260°C (70 to 500°F) and, preferably within the -
range of 49 to 232°C (120 to 450°F). The charge should be
essentially free of 'sulf_ur:: that is, the feed should
contain less than about 10 ppw sulfur and preferably less.
than 5 pprw and still more




Figure | depicts a catalytic reforming unit wherein a portion of the @
ref ormat e produced is recycled for preconditioning the catalyst during :
'é"tup Figures 2 and 3 depict data show ng conparison of startup nethods
_ ut\ i zi ng the techni que ,of the present <ifAavention with previously enpl oyed
gonventional presulfiding. Charge stocks undergoing reformng, in
accordance wt hptéﬁerabl}céess dhar 11 ppnh.herhe’ presencecof tsaifiratind as t hose

~conventionally :9%, él%?@eé VGO I0R @3, sk napht ha,
gasoline, inclu asol 1 ne or tu% ml%ﬁg’gg\nlthln t he
appr oxi nat e rang@@ta@ﬂlﬁ [err] (70 to [err]) and preferably within the

~range of 49 to 2320C ( kROifdtafi6éd Wherel RBe WWAFE ss;agglfg Q@tessent lally free

| ..g;‘dsg:;?rera}orst# S, dyﬁgﬂf ged iE ul d cont ai n I ess tha ou; %Ogggn}/vhzlrjll zur
-'-’ppm/vl The . pr esFmogénaa;uhcjb hel dfhdrbe stoak gin depfaﬁeaaxmﬁeﬁm Ivity Ic<)f t he
catal yst as we $ | |ln, inst en e .char ock is not
al ready | ow i n b?%% %}?ﬁ bﬁtgq‘ J{% éﬂﬁw %H‘g ﬁ?nagbqnogenatl ng
‘the charge stoc@atadystpilmcheatmistmeovmﬂfet Ipot:l.Benmgarg?e stock is
ontacted with ttﬁ:l%; d%ga gﬂ;c sul fur
ém soning. A su% g%ﬁ:([a %ge#&s@t t?"’gr %g (?QB esu uri zati eEQ brocess, is,’
~for exanple, aniSd &aF raﬁhliﬂ-&'@@pﬁ@mﬁl&w BUBPSRSr apd GHBERGTON of
‘ol ybdenum oxi dge i@ mbaftmg um oxige ggﬁdm&u&w@,zmn is ordinarily

acconpl i shed at l.to er.r% 70Q-[er 500 o 14000 (200 to 2000
psig) and at a Ry t %ﬂ}%‘?ﬁ;‘l (-,3%58#9 ur cont ai ned

in the charge s4548°% momwm)taﬂ 1500 itpduoglankmll(ﬂﬂdezo/\:ﬁﬂmpsm be renoved
by suitable congenti ol iF RS yPEie b1dEEY'IF 1%0 5. The -
sulfur contained in the charge stock is converted to
" hydrogen sulfide which can be removed by suitable
convent:.onal methods prior to reformng.

' In a preferred aspect of the process, hydrogen
production and hydrogen purity are maximized while
locahzed hydrocracking and methane production are . _
m::.nmuzed by inclusion in the reformate of a small amount,
not exceeding about 10 ppmw, of sulfur and maintaining =
contact between the catalyst and such sulfur-containing
reformate until the bed temperatures line out. Charge
naphtha, which is thereafter substituted for the
reformate, preferably contains from 2 to 10 ppmw of sulfur -
and particularly preferred from 4 to 8 ppmw of sulfur.
Charge naphtha with such sulfur level or with sulfur
additives to this level is preferably employed while the

 inlet temperatures are gradually increased to operating
- conditions. The time during which the catalyst is exposed
to the above treatment is generally in the approximate
range of 5 to 24 hours.
After such exposure time, the sulfur can either
be withdrawn completely or reduced to a lower level, not
exceeding about 2 ppmw. This method of streaming a



catal ysts

) preferred aspect of the process, hydrogen productlon and hydr ogen
yty are maximzed while |ocalized hydrocracking and met hane production
ninized by inclusion in the reformate of a snall anmount, not

~exceédi ng abodt 10 ppmw, of sul fur and maintai ning contact between the

catalyst and such sul fur-containing reg=mate until the bed tenperatures 4
| ine out. Charge naphtha, which is thereafter' substituted for the i
reformate;-preferably contains from2 to 10 ppaw of sulfur and particularly
g;efe;;edﬂ%ﬁgmﬁiﬁfiﬁ @@ﬁ@thbrsbbfpmefﬁﬁdd@dngnimnﬁemithiSUEthumﬂ@B | eve

W sul fur itives to | f he
inlet temi@Ureteare ?a‘dﬁ?ﬂ?ﬁgakg\é?‘eai eg ﬁ%?lﬁ?ggﬁg?t}e@%Q&
tine durlﬁ@\urxﬁgim@ caf atysami g ez&@&m§ﬁ(y#ﬁhaQﬁﬁNeODti@HWnent is

general |y r éfb UK S f chnexposure
time, the as"ﬂilf‘(ﬁ:f yﬁé{,ﬁ‘géﬁgeﬁ%g d%m{;ci et el ya%é\ égﬁﬁggdh{’oég | ower
| evel , nous@mahihrgp@bneprgdppwwleTmaﬂﬁﬁﬁrumlof stream ng a - 8-

catalyst S super|0fh OLRPESHA db@Q§yﬁ§¥glém Fo haﬁargoﬁgbm tliat@ed The
utilization of the aﬂ%vgg ?gcehgre results lneﬁiizﬁng on streagla catal yst

Wi th near asptheins atheset GroypeNdIZ nA RIS WRtiBnSand purity in a .

reliable fﬁn[.);ﬁ)dUEéEJarygegn%rmmqyr aferigd tve atal yalSuenphdeed are

cont enpl at

| t G 1] o
Cat Bl yot £ aRndis 1onacRar ROESFRY 4 e Ao vt DR REBIRR e T

;31(;'0: Toggtmoﬂlﬂim?ﬁﬁllﬁulag:thlymlgﬁ iooettdIningatml gddstiont &oning in

by convemﬂtékikﬁﬁfrlﬁigaHmrgbﬁR &ﬁé?%ﬁium;(ﬂ1§%ﬁh ?Egbﬁgkgoﬁgﬁﬁgpagzde

deposi t ed wade Y ngbevenitiabad meflladrorwn stgponiquassdn weiehnithe

é“?éf asgnents are dep031ted on a single sultable

refractory support. Also, reforming catalysts may be used

- wherein a minor proportlon of plat;num is deposited on one
support and a'minor proportion'of another metal, such as
iridlum, is deposrted on. a separate support. -

‘When the reforming catalyst is made up of
separatelparticles containlng.platinum or platinum-rhenium
and.those,containing_a-second.metal,:e.g., iridium,. the
relative weight“ratio'of the separate particles is
generally between 10:1 and 1:10. The dimensions of the
separate particles may range from powder size, e.g.,.0.01

" micron up to particles of substantial size, e.g., 3000
microns. Preferably, the particle size is between 1 and
100 microns. : '
The: refractory support is contemplated as belng
an inorganic oxide and usually alumina, of the gamma or
eta variety. Halogen may be chlorine, bromine or
fluorine, with particular preference being accorded ~i{
chlorine. _ '
| Generally, the refractory support of the catalyst
is a porous-adsorptive material having a surface area
exceeding 20 square meters per gram and preferably greater
than 100 square meters per gram. Refractory inorganic



wherein .aminor proportion of platinumis deposited on one support and a

m'nor proportion of another netal, such as iridium is deposited on a
sepafate support. \Wen the refornlng catal yst is nade up of separate

partickes containing platinumor platinumrheniumand those containing a

sgocond netal, e.g., iridium the relatiw@-weight ratio of the separate
particles is.generally between 10:1 and 1:10. The di mensions of the

separate partlcles may range from powder size, @3 :0.01 mcronup to
particles @mm;latmumeeeneed eugpprseoonamrl@ arlm eflarmsing orx he
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-SpeCI fication an eren ase desighation is
‘that gener gengraddiyoyeaployedelunthedUsibeds S&ndteﬁe@m esqribed in

"The Alumina Industry: Aluminum and its Production“ by
Edwards, Frary and Jeffrles, publlshed by McGraw~Hlll
(1930). . .
Halogen may be added to the support preferably
. -alumina, in a form which will readily react therewith in
o order to obtain the desired results. One feasible method
of adding the halogen is in the form of an acid suech as
hydrdgen_fluoride, hydrogen bromide, hydrogen'ch;dride”
and/dr-hydrogen:iodide;~ Other suitable sources of halogen
include salts such as ammonium fluoride or ammonium.
- chloride. When such salts are used, the-ammonium ions
will be: removed during subsequent heating of the
catalyst. Halogen may also be added as fluorine,
chlorine, bromine or iodine or by treatment in gaseous
hydrogen halide. The halogen, preferably chlorine or
fluorine, may be incorpdrated into the catalyst at any
suitable stage in the catalyst manufacture. Thus, halogen'
may be added before, after or during incorporation of the
platinum or platinum-rhenium and iridium on the refractory
support. Halogen is conveniently incorpdrated into the
catalyst when impregnating the support with
halogen-contaiding metal compounds such as chloroplatinic
acid and chloroiridic acid. Additional amounts of halogen
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i es,- published by MG awHill (1930). Hal ogen may be added to the

.s\pport, preferably alumina, in a formwhich will readily react therewith

|n\order to obtain-the desired result One feasi bl e net hod
hal'ogen is in the formof an acid such as hydrogen fluoride,
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during the
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Generally, it is feasible to mix particles of support with
a platinum compound such as chloroplatinic acid, platinum
tetrachloride, bromoplatinic acid, or the ammonium salt of

chloroplatinic or bromoplatinic acid.
The irldium metal may be dep051ted on the
. support, desirably alumina, by contacting with an

appropriate iridium compound such as the ammonium chloride
double salt, trib:omide, tetrachloride or chloroiridic
~acid. Iridium amine complexes. may also suitably be

employed. _ . : L
The impregnated particles may then be dried

in

air at an elevated temperature, generally not_exceeding

250°C prior to introduction of the catalyst. into the

reforming unit. 'Optionally; the catalyst may be exposed
te a hydrogen atmosphere to reduce a substantlal portlon

of the platinum component to the elemental state.
It is to be noted that the catalyst of the

present'invention'may contain in addition to platincm,
iridium and/or rhenium one of several additional catalytic

components such as silve:,_osmium, copper, gold,

palladium, rhodium, gallium, germanium or tin or compounds
thereof. The amounts of the added catalytic components



‘overal | catalyst is fromO0.1 to'5 weight percent. - The platinum netal rr'ay‘
be deposited on the support, desirably alumna, in any suitable manner. '
Geherally, it is feasible to mix particles of support with a platinum
conpound such as chloroplatinic acid, -ptaati numtetrachloride, bronoplatinic
@cid, or the ammonium salt of chloroplatinic or bronoplatinic acid. The
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particles may then be dried iqr}?%r at,_an eJe\{_‘s%edte erature, generally
n

not exceedi ng 2 eBrWePB '@&gﬁﬁ ofi Bt S5t 8135 565 the

reform ng unit. forjl hersinaboved,hwitdnthe rreferredbauppepodedngo a hydr ogen

at nosphere to rg a substantial portion of the platinumconponent to the
elenmental state. 'S to be noted that the catal yst of the present

i nvention may contain i adtypicah commencial mefprmingdpraeessd/ or rheni um one

of several addi pigutabn Ompbidtiute ARAGRALS] AEThP thé doviBle RSERAIM COppeEr,
‘ggl d, palladium rhodium gallium age_r mani um or ‘tin or conpounds thereof.
he anounts of F¥R EQJFRINtaIR A Frretapt FEQAUSH ectaneleveda i n t he approxi nate

-range of from OrfdreaSing \Whé HtacERinC Edliperftirechedtings ridcessaryl to 1. 0 wei ght
gercent. The platinu con%gft r.heniu m co egt t:i.r i"gi m content and hal ogen
content of cataPyEE e R B E’é}?ﬂ A S ?‘*‘ll her ei nabove, with
the preferred sGemrallyneithy ractionatenperaturgpcanmot cexceeddbautr ef or ni ng
e o oot 1 SESEIR Nache ABLE BB GULL A0 o Gt (1
o - is enoountered.p Accordingly, as the reaction temperature
. - S approachés about 538°C (1000°F), it is usually necessary
| to regenerate the catalyst. Regeneration is accomplished
by burning the coke deposit from the catalyét and then
treating with chlorine, HCl-oxygen mixtures or organic
-chloride-oxygen mixtures to rejuvenate the catalyst and
thereby restore its activity and selectivity.
It is contemplatéd that the catalyst described
hereinabove may be employed in any of the conventional
types of processing equipment. Thus, the catalyst may be
‘used in the form of pills, pellets, extrudates, spheres,
~granules, broken fragments or various other shapes
dispersed as a fixed bed within a reaction 2zone. The
charge stock may be passed through the catalyst bed as a
liquid, vapor or mixed phase in either upward or downward
£low. The catalyst may also be used in a form suitable

e - for moving beds. In such instances, the charge stock and
catalyst are contacted in a reforming zone wherein the
'; : charge stock may be passed in concurrent or countercurrent

flow to the catalyst. Alternatively, a suspensoid-type
process may be employed in which the catalyst is slurried
in the charge stock and the resulting mixture conveyed to
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sing the reaction tenperature becomes necessary since the’ ‘catal yst is

jnuousi'y deactivated. Generally, the reaction tenperature cannot exceed

o [err]([err]) before rapid deactivation of the catalyst is

enccuntered Accordingly, as the reactlg tenperature -

approaches about [err], it is usually AeéEssary to regenerate the catal yst.
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~ adsorbed during the reforming reactions whlch reauires the
stream to be reheated in the first and second: interpass
heaters. Upon exiting the last reactor, the effluent is
cooled, then split in a fresh separator after which some
of the recycled gas is returned to the unit. The product
is stabilized to the desired vapor pressure and the
reformate obtained as part of the motor gasoline or
ayiaticn-fuel pcci. The vapor_effluent from the last
reactor of the series is a gas rich in hydrcgen, which
usually contains small amounts of gaseous hydrocarbcns and
is separated from the C5 liquxd product and recycled to
the process to minimize coke productlon, whlch forms and
deposits on the catalyst during the reaction.

‘In one embodiment of the present 1nvent10n, a
stream of reformate produced is recycled in the overall
catalytic reforming system shown in Figure 1, thrcugh
lines .10, 11 and 12 to the first reforming reactor, where
it serves, in accordance with the desired startup
procedure to pre-condition the catalyst preliminary to
further contact with reformer charge stock. It will be
understood that the reformate'recycle stream is controlled

M &% r efnsg%lfgrﬁﬁgg grﬁﬂl%essa]ﬂ% é)%rg?E%leest ore its

-



'various desired conponents are obt ained by fractionation. A typical D '
catalytic reform.ng unit: is shown in Figure 1. Referring nore particular

to'This Figure, refornmer feed, constituting desulfurized naphtha is
conmbi ned wi th hydrogen recyle gas, hegged and reformed over catal yst
gontained in the three reactors. Heat is adsorbed during the reformng

reacti ons which ;regu h | e first and second
i nt er pass heat erlé. Qﬁb‘%ﬁs&e‘% ﬁ%at Ee cﬁgggt&rg%%{%?,ée%%%%l uent is cool ed,
then split in aYPReRIRing SxPAEeRt forep. Jaaicnd ReKLoQOL: hilne BE\RERBE gas i s
returned t odt Pﬁoﬂ%?itaﬂi? valwf)&@@ﬁtn?sstmh?i zz;b@lt E@p’ohtes @S| refl_ vapor
pressure an e.ref.or . obt ai ned, Q e notor _gasol,ine or

avi ati on fuel pgblf'p?llﬂg‘?'\/gﬁ%? %ﬂl%ﬁéﬁ%mt% n?eaégﬁ r &F the series
I's a gas rich i wihydeogreierstdod hhats dat ing thetperbed ofal | . anounts of gaseous
hydrocarbons and LS. r r | 3l r c nd recycled to
the process to g\rni miggﬁggli'?p?rko%chgg%l?&v% %ﬁhg%#ngg%néh%eposi ts on the
cat al yst duri ngrefermaseiecyele shreams theh fdownaft reformae ghaegent i nvention,

a stream of ref geo@d §s HiRHRSHuEd HoPEle 1Rt 141N rbFSmINE 'RhbrorC By al YUi C
Qef orm ng system shown in.Fi Eu_re 1, through lines 10,711 and 12 to the .

i rst reforni ngSKrEEECO &PRSserves, in accordance with the desired
-startup procedure to preheCestiohisd HxBfpleat 2l andt 6 pighbeRatar shed 0 furt her
gontact with reformer chapge éto : Lé wil Re <%.Jff%erstood that the
reformate recyclBVE*&%m REroPpdP are ingluded 1Op GPALAFING| nt ai ns
contact with thpurpdsesyanid Exaplesihgnd redilwstraterthe peparatdioperi od of tine
by means of suit ] ye s, which, for purposes of sinplicity,

g b’%e?(?%@trﬁe %r a&ng%g'.

have been omtte Also, it will be understood that
during the period of pre-conditioning of the catalyst by contact with the

EXAMPLE 1

One hundred (100) grams of gamma-alumina beads
were impregnated by soaking overnight in 145 ml of agueous
hexachloroplatinic acid solution containing 0.6 gram: of
platinum. By the following day, the support had adsorbed
the aqueous solution, including the platinum. The
catalyst was then dried overnight at 110°C in air,
Similarly, the iridium component was made by impregnating
62.2 grams of gamma-alumina beads with 90 ml of a solution
containing 1 gram of HyIrClg +6H70 (37.3 weight percent
Ir); Following adsorption of this solution by the
support, the iridium containing component was dried at
110°C overnight in air. Finally, the catalyst consisting
of 0.3 wt. % platinum and 0.3 wt. % iridium was made by

g'. ) ' mixing equal amounts of the 0.6 wt. $ platinum and 0.6 wt.
$ iridium catalyst.

EXAMPLE 2
The catalyst of Example 1 was presulfided with

hydrogen containing 400 ppmw of hydrogen sulfide. The
catalyst was apportioned as follows: 12 grams - first



te recycle stream the flow of refornmer charge stock is discontinued
initial reform ng reactor by suitable control means. The foll ow ng
Xatfples 3 and 6 illustrate the invention. Exanples 2 and 5 are included
fOF conparative purposes and Exanpl el and 4 illustrate the preparation of ..
.reform ng catal ysts. EXAMPLE 1 One hundred (100) grans of ganma-al um na v
'Eeadsh}/\/ere : W}(“%&ﬂbﬁﬂé%’g&%“—'@c@ﬁf@&dﬁﬁr afid 265grameOt Eefr@ous 5 .h
exachl oroplatinic,acid_s on .containi t he
fol | owi ng day, Y%&tg{rppg?'&%‘ ¥%‘é&tt% gq&e%haﬁ% W?#?H QWN uéi ng the
plhatl nu(rjn The oatial yaid ths ﬁekcycleiraltem 19vetanidghd st pferojri (6 air. Similarly,
the iridiumco amma- al um na
beads with 90 Wﬁ% %ﬁl ion t%‘t%ﬁq% é‘% g?%%ﬁg dﬁ%agf 9%793 wei ght

- percent Ir). Fautointy thestirsti oh three Wﬁ@cwb‘um ser igs £he Qn?pport t he

i ri di um cont ai ¢9/0B9HBLY. 0055 it 812t FrABRGNGH eBhhod N ai T
Flnally t he catayst conmshggas& . % t|n mand 0.3 w. %

i ridiumwas madietsgted afker 458 rr’t')%ﬁﬁtgrof Fp 18, 0603981 num and 0.6
W'tih%hl :‘jl di um qggpm;u&twas%wal:‘aﬁ ﬂ?aw@ wst—_hqlfnfﬁx,&mteoﬂ ].wasI presul fided . -
W ydr ogen cont ai nin my o [ ogen | al yst was
'~ apportioned as ¥ I‘('J'@%t 1%85’?3 zot i@j gﬁsdrhﬁlezgggrgrm - ‘-
.'second. react or soldtn gfavert. —blttylldchmwe)masWhm replaced wikBtaat [err], e
1480 kPa (err], SRR, er hour (6 L 1
“f&t percgﬁour th% resul ]aZxd 3¢ £ P ( ' :

standard cubic I'ng gas was put into the first

‘of three react otegt»rbl&taﬂl@slorwednenmm(a@dosw é’ﬁﬁl.@toﬁoéu ft.).
Br eakt hrough vvaétr@g;n

. EXAMPLE 3

. The catalyst of Example 1 was pretreated at =~ .
343°C, 791 kPa (650°F, 100 psig) and recycle of 0.28
standard m3 per hour (10 standard cubic feet per hour) .
with 98 R+O reformate. The catalyst was loaded with 9
grams in the first reactor, 17 grams in the second reactor
and 19 grams in the third reactor. . Im.t:.ally, 76 ml/hr of
promoter I, composed of 1 gram tert.-butyl chloride in 130
grams of 98 R0 reformate, was pumped for 20 minutes.
This was then replaced with promoter II, composed of 1
gram tert.-butyl chloride in 1300 grams of reformate, also
pumped at 76 ml/hr. Simultaneously with this charge, 10
ml/hr of charge naphtha was begun and the rate was
increased 15 ml/hr at 20 minute intervals to 100. ml/hr.
After this was attained, the rate of promoter II was
decreased to 7.5 ml/hr and the charge naphtha was ,h
increased to 145 ml/hr. Following this adjustment, ' -
promoter II was replaced with a solution containing 1500
cc of naphtha and 30 cc of 1% tert.-butyl chloride in
néphtha. The catalyst was then on stream and subsequently
adjusted to operating conditions.



detect ed after the last reactor. Followi ng this, charge naphtha was pu %?
at ,.190 m /hour - with 10 m'/ hour of. 1% tert.-butyl chloride in naphtha fofs* ¢
200 i nutes. ‘The 1% sol ution of tert.-butyl chloride was then replaced Wi
a solution containing 1500 cc of naphtha and 30 cc of 1%tert.-butyl
chloride in naphtha and the catal yst wagson stream EXAMPLE 3 The catal yst
of Exanple 1 was pretreated at 3430C, 791 kPa ([err], 100 psig) and recycle
of 0.28 standard [err] per hour (10 standard cubic: f eet per hour) with 98
R+tO reformate. The catal yst- was | oaBE¥PLEt4 9 grams in the first reactor,
17 granms in the second reactor and 19 grans. in the third reactor.
Initially, 76 m/hr of pro , corr of . 1 ram ert utyI chl ori de
in 130 grans of 98 R+OArE"I“in?rDl¥ﬁ{; ﬁ%gﬁ pi% %hls was t hen
replaced with psyoweight bf, Umnplaﬁdmmfana @mmtmu:n-d:nntainmgl bré de in 1300
grans of refor I th this
charge, 10 MIWE’V%};?%@J%% m‘w%’sar%éég%sn an ke ragé Q\£‘/a\§4‘1| ncreased 15
m/hr at 20 m mne@alhtqgmp@sls:w@ of00.38 phatingmiand ﬂhl% igagdium.t ai ned, the
rate of pronot l’?’}?’%e‘é@f q"é’hﬁ%?d% Chéd e napht ha was
ncreased to 14 é?*ﬁ‘lg&g dj u nt pp%r?mer I 1" was repl aced
ith a sol uti orﬁ%nm%Pﬁgaz?&%(% BaIrcae HOltigns. sdThec PRt or t . - butyl
cgl orltdg Itn napkytadyst Was @iy sdr bﬁérbhteratoa.}l@‘tg e:asu?'r)dustab.eequentlyd o
justed to ope C0 cat a prepared by
?}1 Xi ng - equal rﬁl%:#gg ag'fnb Q%TYSE w5 lrﬁlqEﬁ?ﬁn é’ﬁ%’ty@{: jﬁg?um cont ai ni ng
1.6.-mm (1/16 |nt521))3°g)irilmnmm|gena beads. Th| s resulted in an overall

corrp05| tion of 0.3%platinumand 0.1%iri d| um The conponent S were. prepared
by inpregnati ng the beads

EXAHPLES-

| The catalyst of Example 4 was presulfided at
.399°C (750°F) with gas containing 400 ppmw of hydrogen )
sulfide in hydrogen. The catalyst was distributed as
follows: 12 grams in the first reactor, 22 grams in the
second reactor and 25 grams in the last reactor. . The
presulfiding gas was first introduced into the top of the
last reactor at 0.057 standard m3 per hour (2 standard
cubic feet per hour). Addition was continued until the
breakthrough of HyS was detected after the last reactor.
when breakthrough occurred, H,S addition was stopped and
the amount of gas was noted (0.064 m3-2.269 cu. ft.). The
first and second reactor were similarly presulfided in
series. - Two standard cubic feet per hour of presulfiding
gas were introduced into the first reactor while
breakthrough was monitored between the second and last
; - reactor. When breakthrough occurred (0.043 m3-1.547 cu.
Ca ft.), the presulfiding gas adition was stopped. The
' catalyst was then streamed with 33.3 ml of a solution
-containing charge naphtha with 1% tert.—butyl chloride.
This was followed by charge naphtha along with a solution
containing 1500 cc of naphtha and 30 cc.of 1% tert.-butyl
chloride in naphtha resulting in 1-10 ppnw chloride being
added.




thy aqueous [err] or [err]solutions. “The platinun1catalyst was dried for
our at 5100C (err) in air and the iridiumcatalyst was dri-ed for one

at 3710C (err) in nitrogen. EXAMPLE 5 The catal yst of Exanmpi e 4 was

~predul fided at [err] with gas containing 400 ppw of hydrogen sulfide in —
hydrogen. The catal yst was distributed_ follows: 12 grans in the first sN5
reactor, 22 grans in the second reactor and 25 grans in the last reactor.
The presul fiding gas was first introduced into the top of the |ast reactor:
at 0.057 standard [err] per hour (2EXAMPRBa6d cubic feet per hour). Addition
was continued until the breakthrough of H2S was detected after the |ast
reactor. \Wien breakthrough occurred, B2S addition was stggped and the

anount of gas was not é'a‘e(GaWsﬁinzmléu" Wag pretrgated @kt and second
reactor were sg3dcgror RbgSE5HPH L A0D Npsi g:lms aTr&ﬁlﬁrtﬁﬁndZ&Ubl c feet per
e

hour of presulfijdi mere I n oduc flrst reactor while
_br eakt hr ough wﬁEarﬁﬁﬁfig? go‘ﬁ’g’l StaBEE MU o . when .
breakt hr ough owith Bectz-l(d)réﬁdhraﬁel 5‘1&6’ catalyst yas tloaded dwupldaaingg gas :
adition was stopp e.cat t h .3 mM of a

sol-ution cont a?g %%"%h rgt"fé‘!;1 %%?hrae\é?\né ?&%‘Eﬂ?a{%qpyl éaﬁ ‘oride.. This was &
fol |l owed by chzeagtonagid RS mauaglmthq J@ssoteﬂctgn. cFhe fakARYStI500 cc of |
‘napht ha and 30 ﬁ&t%éﬁ’lk%fetr@é‘ﬁéd fgplzgr Wl%iiﬂ% B8S3mri ng in 1-10

ppmw chl orlde Ing a cata st of Ex npl e 4 was

pretreated at Pﬁr%FO japiop peempesed @0@%9!‘3‘5‘5 ghoreformate @Bd ok 0. 28 standard
[err]per hour %bﬁﬂd%héypl&lérif&et B WIEb1IiWeld BB tBE0 ref or mate. The

- catalyst was | ogged BV PLACINNidE Bhamet 1) Sodidet §£35067 22 9ram in
. ' grams of r_:eformate and 1 gram-of tert.-butyl chloride -
charged at 100 ml/hr. ‘Similtaneously,: the addition of 10
ml/hr of chargenaphthawasbegunandtheratewas _
increased 15 ml/hr at 20 minute intervals to a final rate
of 100 ml/hr. - After this was attained, the rate of
addition of Promoter II was decreased to 10 ml/hr and the
rate of charge naphtha was increased to 190 ml/hr. '
Promoter II, containing reformate, was then replaced by a
solution containing 1500 cc of naphtha and 30 cc of 1%
tert. -butyl chloride in naphtha and the catalyst was on
stream. -

Reforming of c6-156°c"(c5-330°r) Arab Light
Naphtha was accomplished in a adiabatic pre-reactor system.
at-a pressure of 1480 kPa (200 psig), a recycle mole ratio
of hydrogen to charge of 5 and a we:.ght hourly space
velocity of 2.5. . : _ _

| ‘The results obtained are shown graphlcally in - S
Figures 2 and 3 where inlet temperature necessary to
obtain a product having an octane number of 98 R+O is
plotted against time on stream. Comparative results
obtained using the catalyst of Example 1 with a
presulfided start up and a reformate start up are shown in
Figure 2. After the start up, both the presulfided and
reformate treated catalyst were run identically. It will




reactor and 25'grans in the last reactor. The catalyst was initially U
pr;_t\r eated for -20. mi nutes by adding 33.3-m of a solution conposed of 130-
grians of reformate and 1 gramtert.-butyl chloride. This was followed by

the addition of a solution (Pronoter L?j.-corrposed of 1300 grans of

neformate and 1 gramof tert.-butyl chloride charged at 100 m/hr.

Si nul t aneousl vy, M) R % egun and
the rate was i n%ér teggglg&qﬁ % géf.s‘iahlqs%t( %ﬁ%"e%@?@gﬁg%gﬁ g‘ﬁ?lé n22| rate of
100 m/hr. Aftefhaththe amaunt ofisrtdvithsaingdedee teathe irefoRter onoter 11 was

decreased to 10stdrthip 388 ddpokBlaRe®y 19PEr @@epppht ha was increased to 190
m/hr. Pronoter |1, containing reforpate

was .t hen replaced by a sol ution
cont ai ni ng 1500 cc of mlﬁée§@§c°bﬁa@%t%-% Wtq(iﬂf’%ri de in

Eapﬂt hﬁlaaﬂdht heofc @katplet 4 WA aOpr sl £Eded Eﬁ:@rﬁ@.@dom @réfuznatd err) Arab
i ght pht ha was _acco [ in i gbatj e prie-reactor systemat a
pressure of 143%215%5‘&1 gg% %‘g?e'g)l," g%@%y?l’ eﬁ%?gﬁ%gtrﬁ%eof hydr ogen to charge

" of 5 and a wei gierthoular}y stonthe weisults presented. graphicaddyl ins thdt ai ned are

shown gr aphi cal ' [ e d %Qﬁr i.N 5@@& I essary to
btain a pr oduci[éeﬁggliﬂr%gggén' 3’55%1%2’ ﬁ% er‘g}altg{éﬁéR%el. _pf%%cgd&%gai nst time
n stream ConRpcatwlfidedsst unalieato dgcovernyithdhe aicidjum levekxanple 1
W Lor the St ar 0-B4.5] Pudl 8Bl Ls phiasly A Lo e, atalyet
Wter e star p,. bo e presul fided and refor e {reated catalys
were run i dent i alCPEAG anﬁl}ﬁ giatmﬁ_s%gsseghefqagzﬁ.ﬁ%w W88 presented
graphical ly in dtagted up withi réformate Lireatiientston ithy aphendsandjie to the
~reformate start S Loat el | tive ults obtained
| tBollE e BBR VSR Thiled Bt IbeckLP 267 Lo/ 81625 .

“using the catal _ ) _
. " (945-950°F). Such"level of activity is presumed due to

‘the iridium concentration of 0.1s.




. of. nple 4 in a presulfided start up.and in a reformate start' up are

S/Q in Figure 3. Referring nmore particularly to the results presented

r i cal |y Blgure, it will be seen that the catal yst which '
was pre-sul H“Imimmau“lmnho recover with the iridiumlevel at 0.1% Such.-
result is presufabty ™ué t& the rapi d1Bate of coking on the platinum sites. v/
The catalyst which was started up with reformate treatnent, on the other
- hand, without presulfiding, I'ined out between 507 to 5100C (945-[err]).
- Such level ofLadMS:vity is presuned due to the iridiumconcentration of
0.1% . . CLAIMS: 1. A process for reform ng a hydrocarbon charge under
reformng conditions in the presence_of .a sulfur-sensitjve.reformng
cat al yst cont ai ni nglpl &t PFRESSENEPLi FEEATTAG A Y%qcﬁﬁﬂ?n Fh%?ﬁ%t’ﬁ"g?ﬁj i ridium
in a reforn pergaifg cvRECHicRENT ithespresehce ot | agullfer-cahaltyise tefamihgiti al
or freshly regenerated, state, pri.or_to.cont ] hy, char ge,
by cont act \/\,FgT‘Fr}KS e?%ﬁh?’é"ghggﬁ%ﬁugna%gc %r@%u%é?a‘%%%& %@%&égﬁ%@o 100,
an aromati csicohiumnin @f réfaming zopebOWhich ecopprisast peetireatng the content of
up. to 10 par 1 LL.On. 4 ' r | atlal Merifd-0p3 20 M nut es
to 3 hours a {éﬁ&étr:r}r)qe'{ra uhﬁg?x\ﬁrg%%sﬁgt%éaigﬁa]gézséé}gel'g%lggsggccordi ng to ®
Caim1, whercentactheldathe hWAreearbeR <S¢ a Y neARtaRE ertgd?'lﬁﬂfegﬁﬁfﬁ ted on a ¢
refract ory 'syppoigt an dctin®RGBES (RECPIbADE €0 A0, "ad @omstRisncdatenBerein - -
t he catal yst co%;&s p%ﬁti um i n cgnbi nat i gg with rr&en' um %nd éri ditum &
deposi ted on®h ¥ {48y %Eﬁo??r.ceﬂ. apd 3 SRS gOphy ﬁlg:'lfpo B4 RS
- wherein the pat ahigdion bypweighs, ot & rpemidé wds timel foom 20 simeesoty Support

A 1 o RS Bk AR RPE G B BABY o Soct RESFRSP0 HEGOEAL 10 | O

Claim1, whe ; St conprrses pl ati numa nium deposi ted on a
refractory support and iridium deposited on a separate support. -
: 2. A process according to Claim 1, wherein the catalyst

_comprises platinum and iridium deposited on a refractory support.

_ 3. A process according to Claim 1 or Claim 2, wherein the
catalyst comprises platinum in combination with rhenium and iridium
deposited on a refractory support.

4. A process according to Claim 1, wherein the catalyst’
cbmprises platinum deposited on a refractory support and iridium
deposited on a separate support.

5. A process according to Claim 1, wherein the catalyst
comprises platinum and rhenium deposited on a refractory support and
iridium deposited on a separate support. '

6. A process according to any one of Claims 2 to 5, wherein
the support is alumina. ' '

7. A process according to any one of Claims 1 to 6, wherein
the catalyst includes a halogen component.

8. A process according to Claim 7, wherein the halogen
component is chlorine.




+ . . ] . \
6. ‘A process according to any one of ‘ainms 2 to 5, wherein the support is @
al yumna. 7. A process according-to any one of O ai mﬂnmﬂu"ﬂ]mmﬂl t he
catal yst includes a hal ogen conmponent. 8. A proces im?7,

wherein the hal ogen conponent is chloriqe. C L:M S*-19%- 9. * A
process according to any one of Claims 1 to 8, wheréin the hydrocarbon
charge initially contains from2 to 10 parts per mllion by weight of

sul fur and the catalysf is ex(%osed thereto for a period of time fromb5 to

24 hours fol | owi ng treat menPrGeER AGFREFiNgoEday ene of QUalms } e Bamvhierein i s
cont agt ed wi tg ahé ycocerbon @h&g@ﬁn@hél@.geéo&ﬁiﬁsﬂfréﬁrﬁ QBlt 10 HrtH et OCfeSS
according to rocarban ¢ e initia contalns rom
4 to 8 parts pe?&ﬂll%r‘m%ﬁ w%g,&%e gh?ﬁ% gaﬂ’ﬁtp?'%c?égg RFEFPNEPT o
Claim9 or d ai# periefcofetime rfeomﬁ:lrtocm hour:s:lfallm:m@ &Mer&uwiw th@nt ent
contains 2 part gefimatid!d cﬂ"eﬁgﬁh Iy X t he
specification hgg beegér gg?%c}m[ed E%tgtlgcigé')%l c%n lééélapﬁr’? hﬁaﬁ‘%’% (S:Pf Thal
typescript. |t ChRRgecohtlgWer Sulsur &ﬁéﬁﬁ!ﬂcent s which are difficult to read.

The original typescript cont a| ning these amendnments may be inspected on the

rem ses of the Pateni Ofic
0. A process according to Claim 9 wherein the hydroca:bon

charge 1n1t1a11y contains from 4 to 8 parts per million by weight of
sulfur.

11. a procéss according to Claim 9 or Claim 10 wherein the
hydrocarbén charge of lower sulfur content conta:.ns 2 parts per
million by weight or less of sulfur.

The text of the specificatiom has been reproduced by photocopying the applicanta original -
typescript.  I% may contain a few amendments which are difficult to read. The original
typesoript containing these amendments may be inspected on the premises of the Patent Office




