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55 wherein pPwater is the partial pressure of water and Pchiorine is the partial pressure of chiorine for a period of
time sufficient to effect redispersion of the noble metal. Contact time should be long enough to radisperse
the agglomerated metal, preferably 1 to 10 hours, ideally 2 to 5 hours. Following redispersion the catalyst is
purged with an inert gas such as nitrogen to remove residual oxygen (if present) and chlorine, and the
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T 40 Example 2 - Rejuvenation of Pt/Beta in the Presence of H20, Chiorine and Oxygen

15 grams of 0.6% platmum/zeollte beta prepared as in Example 1, was placed in a quartz reactor and
heated to 450  C at 10° C per minute in a flow of nitrogen. Next, water, chiorine and oxygen were added
into the inert gas stream for four hours at partial pressures of 18.6 (14), 16 (12), and 53 3 (40) mbar (Torr),

45 respectively. After purging with Nz, the catalyst was reduced in flowing Hz at 450°C for 1 hour. H;
chemisoption was measured before and after treatment. As shown in Table 1 the platinum dispersion
increased from 6 percent to 28 percent. :

{Comparison) Example 3 - Rejuvenation of Pt/Beta in the Absence of HzO

50
The procedure of Example 2 is repeated except under moisture free conditions and in a steel reactor.
~ Moisture free conditions are achieved by pre-drying the N2 and Oz with § angstrom molecular sieve driers.
H2 chemisorption shows in Table 1, that platinum dispersion increases in the absence of H.0. Moisture-free
‘rejuvenation can leach iron, in the form of gaseous iron chioride, from the walls of the reactor offsetting the
s5 advantage of increased platinum dispersion. Iron is a poison for the zeolite catalysts.
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N\ o : TABLE 2
40 Iron Loss (as Chloride)
Re juvenating Conditions

S wmbao wbax o Sample Weight
& Bun__Cl,{ford 0, {forn Hzo,éory' Minutes * Loss, mg - .
0 0

1 a.2(6.9) 60 162.42
2 42169 4293(97 0 60 95.42
L 2 q289) 0 53(4) 60 0.58
& 9.2.6.9) 121.397) 5_3(4/ &0 -2.73

Runs 1 and 2 are comparison tests, i.e., the conditions are not within the scope of the invention. Runs 3

55 and 4 were run at conditions suitable for use in the invention.
The absence of water (Runs 1 and 2) caused much weight loss with the presence of oxygen (Run 2)
having only limited mitigating effect. However, when water was present, sample weight loss was negligible
(Run 3) or, in the presence of oxygen (Run 4), even increased slightly, probably due to formation of iron
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Too much water was used to rejuvenate Sample A. The excess water aggravates the agglomeration of
platinum.

45 Example §

. A 65/35 zeolite beta/alumina catalyst containing 0.58 wt % Pt c:ontacted feed for 21 days. The coked
catalyst was given an oxygen burnoff treatment at 454 C (850 F) resulting in agglomeration of the
platinum. The H/Pt and XRD values were measured after burnoff and after rejuvenation as follows:

50

55




platiqum 45 Exanple 6 A 65/35 zeolite beta/alum na catalyst containing
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oxygen -burnoff treatment at 454 C (850 F) resulting in aggloneration of thd

platin . The H Pt -and XRD val ues were measured after burnoff and after
rejuvenation as foll ows: ?,?F@S 5 EP 0 283 603@& ’}-l/ Pt
XRD, % Rej uvenati on Af ter Af t er TN After Af ter
Condi tion Rejuvenatdgmof f Aftelej uveHderon Bur ASter AftezJuvenati on
[ERR] 0. 38ondition 0.568noff gg%%ééﬁ% 1 Reli&iRat i6h

4 hf5~I5 The w

Burnoff
t e penefi ci on
pressure of water within the range

nitrogeh at~TERK] .
carrying out pegMygnation with a parti al

of .the invepl i @@ T npl s 33-9 20 The ¥RD val ues @f the folloying catal yst
sanpl es wer sited as foll ows: Exanple W % Pt

Zeol i t e/ Bi na&f} .?r ! . Oiginal XRD 25 7 0. 66

65/ 35 (%l unﬂgﬁﬁo Tor); 0 8 0. 58 65/ 35

(alum na)  aitrogen at 09 0. 50 _ 80/ 20 (silirca)

0 30 The XRD vapues of these zeolites following treatnment(s) to aggl onerate
pl at i num wef80°&sfeRI4 BF%: XRD, % Fol | owi ng 35 Exanpl e '

Aggl cnejzat i ng. Tr eat ment Aggl oneration 7 Air sintering
at 5300C f or Trede diHtsSshow the beneficial effect on carrying out rejuvenationnith & partial pressure dEofater within
bur nof f the range of the invention. _ 9 40 9 Real Feed Test (21
days) : 42 foll owed by coke burnoff and a repeat of these
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Example Wt % Pt Zeolite/Binder Ratio Original XRD .
% 7 0.66 65/35 (alumina) 1]
8 0.58 - 65/35 (alumina) 0
9 0.50

80/20 (silica) 0

30 _ .
The XRD values of these zeolites following treatment(s) to agglomerate platinum were as follows:

XRD,% Following

3 Example Agglomerating Treatment Acglomeration
7 Air sintering at 530°C

40

45

50

55

for 24 hrs
Coke burnoff
Real Feed Test (21 cdays)
followed by coke burnoff
and a repeat of these
- operations

Rejuvenation was carried out on the agglomerated zeolites (with

samples, 7A and 7B) and their XRD values were measured as follows:

27
9
42

Example 7 being divided in two
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- : . for & hrs B - e t ' 2
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- o a E6“1‘;‘9‘1' . _ ~ water exceeding
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| B _ : 2, 88 Tor:), - _ increases
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' 40 for 2 hrs -
-9 f‘lﬂg ’;9‘1'9 _ 42 31 Significant
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2‘; 80 Tory; ' - . platinum
n_itrogen gt 450°C : observed.
~- for 4 hrs -

50 . :
In Example 7A above, the rejuvenation treatment restored a catalyst with a 27% XRD Pt to a 7% XRD,
" indicating substantial redispersion of platinum.
In Example 9, the 31% XRD after treatment seems high but it is an improvement over the 42% XRD of
. the starting catalyst.
65
Claims

1. A process for rejuvenating a deactivated zeolite catalyst having a framework silica to alumina ratio of at

7
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Tor -; itrogen at 450°C wat er exceeding [err] '
maxi mun? evel incréaséshrs trogen at [err] -
aggl omer ati on. 40 : for 2 hrs 9 [err] 42
31 $Ptfant 45 [err _
redi sper si of? of [ér »31% 27 30 - plhgglomemratianr ogen at
[err] 0 Torr " observed.: for 4 hrs 50 A above,
tihe rej Uvenation t §é§ );restored a catalyst with a 2%@5‘%@&?% a 7%
XRD, indicating su ti 59 redi spersion of platinum | yatsdinpertisl the 31%

RD after treat nemltsmamtgm%ut it is an inprovenent peyggurértﬁv 2% XRD of
tiesstarting catalpsgty mipe G ainms 1. A process for rej uv?gatl ng a 2
dé¥ctivated zeolite catalyst haV| ng a frarrevvork silica Hm na rati o of

at .
8 Fi éé: Condition5° 9 40 _ HCl increases
Ci, 2 Torz), ' . agglomeration.
25 . HZCB@7 Tan)' )
C, 685 Torp;
~itrcgen at 450°C
. o
» for 2 brs
8 <econd Conditlons. 9 S8 Partial pressure of.'
%“1;2‘1:17 ' _ water exceeding
35 9 Tord; . _ - maximum level
A . V.., 88 Tory; _ increases
1A itrocen at 450°6¢ . aoglomeration.
%0 fer 2 hrs
. 7.3 mba,
9 C .Lx.‘g ’org ' 42 31 Significant
w Hzr:%@t Mqr:), _ - redispersion of
0,880 Tory; _ platinum
nitrogen at 450°C observed.
for 4 hrs

50 :
In Example 7A above, the rejuvenation treatment restored a catalyst with a 27% XRD Pt to a 7% XRD,

indicating substantial redispersion of platinum.
In Example 9, the 31% XRD after treatment seems high but it is an improvement over the 42% XRD of
the starting catalyst. ’
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| Claims

1. A process for rejuvenating a deactivated zeolite catalyst having a framework silica to alumina ratio of at
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gaz i nert ez.COrmb @rasss of bnyClidcedify BlineGrhoncHaractarisel @ fatQissSriatnof Pafet phal presbareGo a
15 Torr et denhibrifegidstiallpessudgiponto de | a 30 pression partielle d eau a la
pression partielle du chlore 6tant de 0,01 a 2, a une. tenperature dl evee
pour di speRewndicgtionet al nobl e, | e catal yseur est purge avec un gaz inerte,
et ensuize |e catal yseur est reduit avec de |'hydrogbne anhydre dans des
condi t i ons1.deUnr proagdd o rédéndseri upueatalyseur déeactyd gt Base dsuacolitdont fe yésapu Riisente bon - =
1, caract eri gérge dpistiee % pupipe gige moins 28 gheanienant en Métar paglerpselemsré flapssyn macteur

de 150 a 450'entemnt duofep, (CaaRErise of) | PAvP 19 Satplpunept BoeResTavee uﬂéf’%{é’t‘éel%aﬂ ingge ==
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pr essi on pé‘r tLe |rclc deCLmQM gb&@no?c%ﬁonqecajrg%n?é égq:%s-gﬂ 5 que4§teﬁ\perktﬁre Ql[e %Qﬁ’e‘?atlon est
sui vant 3L gue des revendi catl ons precedentes, caracterlse

pl us en ce que a preSS|on partielle de chl ore pendant Ia regeneratlon est

de 8 a 12 JOri.probsaslBivi QQ@\Qﬁhte%HénVﬁBEraéterHé‘Se BIUEET S Gl Ao 185986 ¥aPls6R dbiRNS

\r‘?edent es, anrna,g,{gﬁdagdafggérmau& en ce que le so rapport de | a pression
lelle d eau a |la pression partielle de chlore est de 0,1 a 1.

Pat ent angpa. Uala@rocédé suivant la revendication 3, caractérisé de plus en ce que la pression partielle d'oxygéne est
de 50 & 500 Torr. .

oo st
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5. Le procédé suivant la revendication 4, caractérisé de plus en ce que Ia pression partielle d'oxygéne est
de 100 a 400 Torr.

6. Le procédé suivant F'une quelconque des revendications précédentes, caractérisé de plus en ce que la
pression partielle de chlore pendant la régénération est de 8 4 12 Torr.

7. Le procédé suivant I'une quelconque des revendications précédentes, caractérisé de plus en ce que le
50 rapport de la pression partielle d'eau 2 la pression partielle de chlore est de 0,1 2 1.

Patentanspriiche

1. Verfahren 2u Regenerierung eines deaktivierten Zeolithkatalysators mit einem

55 Silicumdioxid/Aluminiumoxid-Gitterverhéltnis von mindestens 20, der agglomeriertes Edeimetall enthiit,
in einer Eisen enthaltenden Vorrichtung, gekennzeichnet durch Regenerierung des Katalysators mit

einem Inertgasstrom, der molekulares Chlor enthdlt bei einem Partialdruck von 6 bis 15 Torr und mit
Wasser, wobei das Verhiltnis des Partialdrucks des Wassers zum Partialdruck des Chilors 0.01 bis 2
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