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- The separatlon of spent (i.e., used) cracking catalyst from gaseous and liquid cracked products and the
separation into various gaseous and liquid product fractions can be carried out by any conventlonal
50 separatlon means. The most desirable product fraction is gasoline (ASTM boiling range: 82-204° C (180-
400° F)). Non-limiting examples of such separation schemes are shown in "Petroleum Refining" by James
H. Gary and Glenn E. Handwerk, Marce! Dekker, Inc., 1975.

Generally the surface area (BET/N2 method) of. cracking catalysts (zeolite plus amorphous silica-
alumina binder matrix) is in the range of from 50 to 200 m?/g, and the pore volume generally ranges from
s5 0.2 to 1.0 cc/g. Since generally cracking catalysts are regenerated (preferably by steam stripping for
removal of adhered oil and subsequent oxidation so as to burn off carbon deposits) and then recycled (with
or without added fresh catalysts) to the cracking reactor, these recycled catalyst (called equilibrium

catalysts) generally contain small amounts of metal (Ni, V) deposited from heavy oil feeds.
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' . §5 Method B

The startmg material, LZ-Y82, was subjected to steam at atmospheric pressure Pertinent test con-
ditions and results are summarized in Table I
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Mol ecul [xeogé ﬁﬁlesoﬁ:t%n atlkout do2c Yidd" M) a6k 22 Pholits| Wdshihg, Ak akccatingidn Qes Kidlod12/ g, a

uni t CeA)l Pe?tinarﬁtﬁcogdlﬁ%ﬁéaﬂréshlksr&&é’&ﬁaﬁzz&|n5€blé\ﬂ (angst rom;)) total [err] .
content of 72.2 weight-9% total [err] content of 22.8 weight-% total Na20

content 35 of 0 2 weight-%and total [err] content of 4.0 weight-% The
[errf atomc ratio of the crystalline franework was 5.3, the total (bul k)
[err] atomic ratio was 2.7. Three nethods of deal um nating the LZ-Y82
faujasite-type zeolite were enployed. Method A (Not Preferred) 40 Sanples
of the starting material, LZ-Y82, were treated at about 90-100 C. with
hydrgphlorlc ‘acid having a pHin the range of 1.5 to 4, for a period of
0.5-2 hour with stirring. The m xture of zeolite and HCl sol ution was then
al'l oned to cool and was flltered The filter cake was thoroughly washed
mnth dei oni zed water,
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dri ed-overni ght at about 120-200 C, and cal ¢ined at about [err] . for abdW )
3 Hemrs. Evaluation of *the thus 45 treated zeolite sanples indicated that "3
at a pH of 3-4 of the HCl sol ution ER88585271BY no deal unmination occurred
‘(essentially no reduction in unit cell dinmension and thus essentially no
increase in [err] ratio was detected); whereas at a pH of 1.5-2 the unit
cell dinension did noticgbly decrease from about 2.456 (24.56) of the
Starting material to aboyf R-436 millimcron (24.36 angstrons), but also a
substantial reduction in|Suff&ce ,apqaaregwted (from 770 n2/g of the
startinggmaterial to 200- 800 {‘err]®g aftem aci d {re‘gt ment). This 50
substantial decrease in qUrfface area indicated that a substantial portion
of - the zeolite (faujasite)uframework was destroyed by the heat-treatnent at
a pH of 1.5-2. This destndcltign ofl'aa substantial portion of the zeolite
portion of the cracking ¢atjal yst '\Q@ulfql"."oﬁ\z oushy: he®e a detrinmental effect
on the cwacki ng activityl&gherefore, fed A is ndt a preferred

deal um nation nethod. 5% thod B The starting material, LZ-Y82, was

subj ected to steam at aft4Rgpheric pressure. Pertinent test con- ditions and
results are summari zed = fable |. 4 EP 0 256 527 Bl Tabte |

St eam Tr eat nent Rroperties of Faujdhsite 5

Temp. [€fr Time (Hou aE Swano( [&aR§R Unit Tell Size
np. [ efr] ( ﬁwzﬁsaﬁgﬁﬂmﬁwgm el

mllimcron (A [err] M] & @< <ok Y e :

2. 456 (24.56) &7 33431\,3‘:,% Eigé’,i " 745

2.442 (24.42) | 1 FrEa8se 26 s Kby &7

2. 442 (22?. 42) (1340) E| N&STEeY Yy BIN Y = 2. 442

.(24. 42) “10 " (434 - DN NG N N43 - |

2. 440 (24.40) (1340)~ a&t=| 16 619 = 2. 441

(24.41) 118 72 1330) 3 6@9

12. 445 (24.45) 760 (. 00)}2 -3 651 ] 2.439

(. 24. 39) 816 (1500) 8 i3o~omunuosao 6@manam = 2.435 (24.35)

‘ferr] material. Data in [fabl &% JSBWWINR Dt 18R RWE of theS auj asite-type
eolite with steamresulltefl in a noticeable reduction in uait cell size and
n .a noticeable increasgd h [err] ratio (i.e., the atonic r“iatio fo S to A
n-the 20 crystalli.ne friggwork). However, prol onged steanmeng at 727-[err]

1340-[efr]), -did not rd@ufe the unit cell size bel ow 2.438 mllimcron
24.35 angstrons) and alsojresulted in an undesirably high8reduction in
-surface area (about 20% Befuction). The total [err] atomi c®atio (as.
defined in Example 1) W& pbog 2.9 of the sgeamtreated f&ujasite (vs. 2.7
for the untreated LZ- YRufpuj BRARY: "ThES eYemtchaugh _thgod Bis a

h . ] i i
-f easi-bl & deal um nzati o= fel hod? 9T hAL Séhe P PPrati ons ang is presently
:considered a less prefenred 5 nethod. . @
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Data in Table Il clearly show: .
65 (a) the unit cell size could be reduced from 2.456 millimicron (24.56 A) to a low value of about 2.420
millimicron (24.20 A); . '
'(b) the atomic ratio of the crystalline portion, (Si/Al)..could be reduced from about 5.3 to as low as about
100;




P C c U gear T TOU 0 a 9 VE ou- b !

a d I\/B.tzhod A steamtreatnent at 760 816 C (1400- [err]) for 2 3 hours,

f IIovved by acid extracti.on of the steamtreated faujasite material with an

afueous HCA sol ution at about for 2-2.5 hours, washing,

d 'yi ng and cal ci nation (see I\/Et%gzé\ﬁlgélietl nent test conditions and _
fsults are summarized in Table I1. 35 40 45 50 55 5 EP 0 256 527 B1

[ err] (#Eﬁegur%@arwas Bénekay ndt Signiftbitl; afeBred bE Roalitont MsiRAICAl | Y not
skani fi cadytdelotalatontd @b &)si td Ao EHNaING tritfhofie: pis Ghn-érfERllihe beHionR (SMRCwasat | 0 oOf
F to Al akd Rereddsd/ Mbliddtihg BEching 1R B the Pdulasite'd@B z6dlitgst al | i ne portion), [err],

Hs al SO Metbodens &, préfen@il mathod\@f deshaaratingsingd it Afordssaitabtabrefuatijnasirites!t sipe
4 ol ist eand Iviatistantidl icroase tirh S/, aétier stetl aeplablyl lovf efidetah Loffaca ieadt ®ibelipged thataf f or ds |
qtibst ardtdam trepteneintdthe drst step) stabitizes the|zedlitezso that tha dulsedusit aeit itredtmént ésreffaddive inn [ err ]
riat i o, reroving Abfooetn eriptaliing Banevbikedoubdestaing bce area. It is believed that ;
teamtreat ment (the first step) stabilizes the zeolite so that the N
ubseq@ﬂﬂ%ﬂl d treatment is effectlve in renoving Al fromthe crystal l'ine

fir am#wor k_wi t hout dest r oyi ng mpl e |1 I Th| s cont rol exanp '
ifl | ustra BES‘P §"af"B'P "E'?tg?ﬁ f?‘i CF?QSt’Qrﬂéhe ' af%pf 280l Rdlites
descri Ba % °p f"ap°'z & ) t E’ §°£
g;/g! ;ilnl.@ J&qdlLWl:f:ll 8 T{%j I ms% aﬁuTaSI ] er ; Sforg gtg ﬁ 3 éed bed ‘:
| i

%8 5 fﬁk&a& con iﬁc mp Ma%ﬁn@ tr e Q:l |xtg|re %S-Qgec%ncfsaﬂieas' te |
Ze@v‘ Qea&%}&a Gerattt {visSRb Lﬁ‘ O(P"c whsnan§1 95 Qdi%ﬁro . one of the ]

et hods . desirbit Hadmbirs B G geth Gatd b &m s1 . k2RBAnd QR/ 200

mesh)  Quihdigs of Rexi, pe.agraracattalfgepdafmﬁfaﬁE@@&mmma.ew*eaﬁ alyst and of the
hexase- ni trogen feed mixture of 0.5-9 seconds. The reactor tenperature was |}

about [err]. The product was anal yzegielly gas chromat ography. Pertinent
par aneters regardl ng the errpl oyed zeolites and the rate of conversion of

n- hexa 1T, ES, Of T '
summar.j z eh allgljleg&{ ACEZT(S&?&b & %,5) (%:L ”muu ]i::% %%1' (si?ﬁ{ FQB oo ,a,o?? ept ed ]
Sur-f&c pJ-I-&—z-e—{-eL-r-]-——l g
P 1 " No . - No 770 2.456 (24.56) 53 | 323 ]
: 2 No Yes 733 2.450 (24.50) 7.2 ' 317 - _
3 Yes 1 . Yes 728 ' | 2.438(24.38) 17.5 192 ‘
. 4 Yes Yes 777 2,435 (24.35) - 129 |

s | 5 Yes " Yes | 782 2.432 (24.32) 21.2 69

' 6 Yes Yes . 633 2.425 (24.25) 100 6

Tmicromoles of n-hexane converted per grams catalyst per minute.

. 5 Data in Table Iii clearly show that the hexane cracking activity of the zeolite cracking catalyst was

. \f’ highest for unireated LZ-Y82 (Run 1) and that dealumination signified by smaller unit cell size and higher
Si:Al ratio in the crystalline zeolite framework, (Si/Al),, had a detrimental effect on the activity of the
faujasite-type zeolite material for cracking n-hexane (a representative component of naphtha streams). -

40 Example v

: . o
This example illustrates the cracking of a gas oil {provided by Phillips Petroleum Company, Bartle_sville‘.
. OK under the designation KC Gas Oil J2543) m accordance with the microactivity test (MAT) procedure of
ASTM D 3907-80 (reactor tomperature; 482° C (900" F); catalyst to oil weight ratio 3:1). The catalyst
45 employed in the MAT tests was a mixture of 0.35 grams of one of the faujasite-type zeolites (untreated or
partially dealuminated; See Example !l) and about 4.65 gm of 0.07-0.15mm (100/200 mesh) quartz chips.-
The gas oil feed had API gravity (at 16° C (60" F)) of 30.2, Ramsbottom carbon residue (ASTM D 524) of
0.23, sulfur content of 0.20 weight-%; nitrogen content of 0.08 weight-%, nickel content of 0.25 ppm (parts
. per million by welght) vanadlum content of 9 ppm, molecular weight of 328, pour point of 38 C (100 F)
50 viscosity at 99°C (210°F) of 39.3 SUS, an |n|t|al ‘boiling pomt (ASTM D 1160) of about 288° C (550" F),
and 90% of its ‘volume boiling at 288-543° C (550-1010 F) (at ASTM D 1160 condition). Pertinent.test
results are summanzed in Table V).
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.25 - | ST (neig)

mllimcron (AN

r.Conyersion 1 "+ No - _ No 770 2.456 (24.56) @ W
5.3 323 2 . . No - 733 2. 450 =
" (24. 50) 7.2 a1y 3 EPOREsABI Yes 728

'2.438 (24.38) 17.5 192 4 Yes Yes 777
2.435 (24.35) - ' 129 30 5 Yes Yes :
782 2.432 (24.32) . 21.81 ocmcmocnklobn oo ~voYes Yes

633 - . 2.425 (24.25) 10 <7 m< O ery jaofr nahexane converted per
‘grans catal yst per mnute. 35 Data in Table IIl clearly show that the

hexane eracking activity of|g g ze@ btfa ™ AGKNY$C@tah kst was hi ghest for
‘uhtreated LZ-Y82 (Run 1) anid ENate dedldislichéitd ans sigididied by smaller unit
cell size and higher Si:A [PaPilo i.m The crystalTine zeolite franmework,
i[err], had a detrinental efffect] op.jhie Q& LV [Vm &fat he faujasite-type
zeolite material for crackingsn- Bgde 88 EPBSEBats, Be conponent of
-napht ha'%streans). 40 Exanigkle |V Tdiscexdipbas bld dsérates the cracking of a
-'gas oil (provided by Phil IJ:ps_‘Fet rol eum Conpany, Bartlesville, OK under the
‘designation KC Gas O J25 =iln accordance with the mcroactivity test
(MAT) procedure of ASTM D %7-8mﬁeamﬁawt°emm&rfeﬁ 482 C (900 F);
catal yst, to oi | weight ratg/@3:(1)s ITHE TR AIYSN 292 JP@ oyed in the MAT
tests was a mxture of 0.3% ogfdns of one of the faujasite-type zeolites
.(untreated or partially dedl ungijnated; See Exanple Il) and about 4.65 gm of
20.,07-0. 15mm (100/ 200 nesh) (QUart Ze Ghi BSe 1836 B35 AL bk &8ed had APl gravity
*(atr’16 C (60 F)) of 30.2, ot Qe A6 DA & 85d ue N ASTM D 524) of 0. 23,
sul fur gontent of 0.20 weidg@3% TNFLYOHRA TOhT'ER B D08 wei ght- % ni ckel
~content of 0.25 ppm.(parts pevi' mllion by weight), vanadium content of 9
“ppm nol ecul ar wei ght & 328, ,dour point of 38 C (100 F), 50 viscosity at
Terr] of 39.3 SUS, an igfi tijal.gQoi¥ g PoichT X BTN DeII60) of about 288 C
(550 F), and 90% of i vl UBY RRRRRRIPBIIR’IRISHO-[err]) (at ASTMD
21160 coedition). Pertimént te‘gt results are sunmarized in Table V). 55 7 -
tEP-0 266 527 Bl [err] 25 Data ijn Table 1V clearly show that, unexpectedly,
:gas oil. conversion and gasol iRq yield were highest 55 when the unit cell
si-ze of the faujasite cr a&kiigg catal yst conponent was in the range of from
. 428 t0°2.448 nillimcrons .[28~ o~ A 4B NG SH BOA®)0 ~and better at 2.431

B0 B 4B )@

40 2,442 (24.31 to 24.42 apgsérlonpls £see PEPoF G A The {err] ratio in
*the-crystalline zeolite pg§¥n for éhe ugr?f‘t ‘33?&9 ze range of 2.431-2.442
Jmillimicron (24.31-24.42 A)®gag 8:1 to 21:1. 8 -
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Data in Table IV clearly show that, unexpectedly, gas oil conversion and gasoline yield were highest
when the unit cell size of the faujasite cracking catalyst component was in the range of from 2.428 to 2.448
millimicron (24.28 to 24.48 angstroms), and better at 2.431 to 2.442 (24.31 to 24.42 angstroms) (see also
Figure 1). The (Si/Al). ratio in the crystalline zeolite portion for the unit cell size range of 2.431-2.442
millimicron (24.31-24.42 A) was 8:1 to 21:1.




Q? 527 Bl The-test data in Table IV als6 showed that the surface area
auj asite-type zeoliites errpl ogyed was _700-800 n2/g in all runs with
ception of run 20. Thus, the Eroaﬁ,Sﬁl% Blesults are essentiall y

ons of the degree of deal um natlon of the zeolite, i.e., unit cell

nd [er rT]1e te;mﬁ £doRGH L85 t [sQtacd@sa Ritle BfaSiterpacEAitk biipioyed was
S' NG 70806 %ﬂtn%s with %:ch sSthd f&&an heSuitd Qe osd3M Exﬁcﬂ&

Iy ggabgwd a%ﬁ%&um @&Heaz'émeefe \RIB cdTRIzE aff (BRI, THRe LRk A6dsks¥Br gas onl

ne t g Rsdebihily SarpfshglRtHusSddtatin TERGRERmMe T 678 nBriiRl hat partialy aeam.&.atbme
NGs Ofaujasithe/whis Glofesibenith ih CRtKHg Wekdid than\@irestdaliaiasied af t er hydr ot r eat nent
#of an atnospheric resid in a comercial catalytic desul furization unit
“Phi || Epgnpléet r ol eum Conpany refinery. The hydrotreated resid had [err]
‘ty of 22.7,” Ransbottom carbon residue of 3.1, sulfur content of 0.31
$ht-% ni tThlegmpbdhstates the feraBking2of wéydydtteated reidt@mﬁ(pﬁmvm obleinpd af@ghygrptrpatment
Fdi ure apfdanaatmpsphsis iresid inta Smm@rcjad ¢galyty deuliwrigatign gRif %ﬂr'%sy@ﬁmﬁﬂkpﬁfﬁ@gy and
§ test cufiesnt Merydipeated casiddag ARIT| gjevibingd 22 2 Remeletion epshon Redie of3d ceuify centelfp| e
$Perti nefrﬁ3‘d!i’@B‘I’°'§-s’t'tf°g%{‘r ORIt SF 15 priont-Fs { °rpe'§ mCE%L garpem SHRAHP 29%Y VRS | e
15 20 288 $o2H5FIAH 143 SUP) Ugiglye) mixturpsang MATdest S ["@lP opsen ﬁ"ﬁ\ﬂﬁga"@a‘isé"ﬁsﬁ |
il e V. shEtieiordinSxamele Voiedinend CWE@'WWWBF é°S‘| '?F S EHRPETE S 8P dasol i ne
gl d cdhversion were higher for a unit cell size range of 2.446 to 2.43
glimcron (24.46 Ato 24.3 A) (m dway between runs 27 and 28), thus at a
{r] range of 8 to 21. The graphic plot of conversion data in Tables 55
yand V showed that MAT conversion data for gas oil (Table I'V) and
/firotregted resid (Table V) are represent ed by essentially the same graph
(sge Fl gure 1). Exanple VI 10
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Thi's-exanple illustrates the effect of the sodi um content on the gas oi
créekwng activity 'of a'partially dealumnated LZ-Y82 faujasite having a
[err] ratio.of about 20,. prepared reat nent of LZ-Y82
'substantially in accordance with é{%gége%‘?z% Exanple Il. This partially
deal um nat ed LZ-Y82 faujasite having a sodiumcontent of |ess than 0.2
wei ght-% Na was then ion-exchanged by treatnent with an aqueous NaC
solutjon (concentration, about 1 Ieglt)ms%% vig®ttain about 1.1 weight-
Nai.n the partially deal uni nat ed z¢ol8ft e~nuwe? P < MAT conversi on and

gasol ine yield were nmeasured in MAT tests using Kansas City gas oil (see
Exanples|V) as feed. Pertinent tes.,’r_gsu‘f“t%”.d‘?t? T¥marized in Table VI.

Table VI 10 Faujasite Zeolite erSiDES SR Product (W-% (W - % of

Feed) Run . [err] W - % Na Gasol i ne Coke 15
29 [err] -. <0.2 - " él 3.8 30 [err]
1.1 49. 6 37.1 -lgt Tabl e VI clearly show

that a Mi gher sodiumcontent in a aﬁ| é’c aﬁrg nated faujasite had 20
detrimental effects on gas oil con'erS|on gasol i ne yield and coke
formation. Thus, for higher gas of c:ackl ng activity, the partially

deal um nat ed fauj asite shoul d haveg alRR Mo YI® content ‘of |ess than
about 0 5 weight-%alkali netal, Zpge] pr¥fPRHR2I$ss than about 0.2

wei ght -% al kal-i- metal, in parti cuT" odium Cainms 25 1. A cracking
process conprising the step of coffadt'ing a hydrocarbon-containing feed
‘st\team having an initial boiling pimé, determined in accor- dance with
ASTM D 1160, of at |east about 204 6:3 408 rFyr, 0 lparti cul ar wherein said
‘hydr ocagbon- containing feed sifea gs -avbwehmgaange of fromf[err] to-

Jerr] ([err] to [err]), with at @ t 3 conmposi tion conprising a
rzeolite selected fromthe gro copsiFiing of partially deal um nated

3natural faujasite, partially |l ufi nat ed nordenite, partially deal unm nated
‘synt hetic faujasites and partial ly|defl UBHhL'LE |yt hetic nordenites, :
swher ei nessai d zeolite has a unit cell §i ZQIRFFFded in accordance with '
“ASTM D 3942-80, in the range of 2.431gjto 2.442 millimcrons (24.31 to 24.42 4
;_?angstroms) an atomic ratio of Si to“Al in the crystalline 35 framework % -

i[lerr] in the range of 8:1 to 21:1, a~gurface area, determined by the
sBET/[err] nethod, in the range of 5 (ﬁ to 1000 n2/g and wherein said zeolite
as an ¥l kali metal content, ingp@r ul e sgoqwontent of less than
bout 0.2 wei ght' percent and |s§sgb§ N e iron ions, under such
.r_'ackl ng conditions as to obtaid FzLgast one nor mally l'i quid hydr ocar bon
rgont ai ni ng product stream having % P r initial boiling point and higher
_e'rr] gravity than said hydroca,gbon- ntaining feed stream 40 2. A process

n accordance with-claim1, vvhe?cet.n%:u d hydrocarbon-contai ning feed stream

i Sgelected fromthe group cons§sis @'of‘@@mma‘;m | s, heavy gas oils,
Evacuum gas oils, cycle oils, topp&S ud‘ég“’r"éﬁ‘a@h hydr ot r eat ed topped
‘crudes, hydrotreated residua, coa® AL WA "géducts fromextraction of
oal, p#goducts fromliquifaction S c@:alv’ % afromtar sands, shale
ils and heavy fractions of shal egtﬁﬁ * I 3;‘&5‘:&
ajL~
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Test data in Table V show the same trend as those of Table IV: conversion and gasoline yield
conversion were higher for a unit cell size range of 2.446 to 2.43 millimicron (24.46 A fo 24.3 A) (midway

. between runs 27 and 28), thus at a (Si/Al); range of 8 to 21. The graphic plot of conversion data in Tables

55 IV and V showed that MAT conversion data for gas oil (Table IV) and hydrotreated resid (Table V) are
represented by essentially the same graph (see Figure 1.

Example !I
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A TR momRm o R R e

*process in accordance with claim?2, whérein said

gcar bon-cont ai rii ng feed stream has one or nore of the follow ng

pr op rtres a) the feedstreamhas an [err] gravity in the range of fromb5

; 50 b) the feedstream R0 8&%R7IBIng range of from[err] to-
to [err]) and an [err] gravity in the range of from 10 to 35; c)

-'eedstrearﬂ‘ onta 0/R botomc rb Qn restdue
oxam ) iu gas, oil.eracking activ
V\ﬁl tght Iatt&' Z-%& %5‘ vin '} ﬁs?t:an?)}o abo repa g 8 a j? F%é%
L - u

eam
sthWr yl off I Tl‘i’i’sC j@

3, viherein faing s0L@A &merﬁ'aﬂe% ?bef ﬂame des il

S. 4 Pr 0GE'S gqubdiis NaCIRLAIRA Géonddntr o& laBdul® rag(bo s to/fiaih Bbddt $@l~dig|¥t9/9 A neché Partially
parti al |y desalubiated iz6dke YmaisHal. IMAT- cohversion Ghsclind yiold 'werl mbSbufed OX MAT Rsts using
i 11 dstrat eskdnbds Gty becdi (26 ExdiipleaPis WBd FRRinGt tesOBsulth fre G@madibdd if TaAIWVING
actitvity of a partially dealum nated LZ-Y82 faujasite having a [err] ratio
of a&bout 20, prepared by steamtreatmentTak WZ- Y82 substantially in

acccprdanele with Method B of Exanpl e | I This partially deal um nated LZ-Y82
faur asite having a dJodiu ;]]Eaﬁthe 5S Ehilsioh 2 [Velpidhct (W.9ap Jas t hen

i on; exchanged by trgatne bSof sol ut on (congentrati on,
about 1 nole/l) so gs—tetattah abowtt—dY. 1 wei ght - Y% Na—+A—the—parfi al | y

deaj umi nated zeolitd Rt er@éle MAYE%daver si on and ca@i‘fﬂ'“ﬁe yPeed [were
ured™i n MAT testfs2eis{ ngikankas<o@ t Y] gas eisl (sde &m Iesls\/) as feed.

eLfli nent test resulltsoafe 'smrmari 2ad ijn Tabks VI. |Tadte #8 Fquj asite
eefi t e Conver sion foct— (W =9 (W=90of Feed) Run = Jerr}
% Na Data in Tab|e Vlg?e%‘ﬂ) 4%0 Izra?gl?#gharss?ru content in a %r? dealummatedlgurasue had
. 20 detrimental ects on gas oi rsion as in yg and coke atron Thus, Jfor higher gas oil
crackiRg adkivity, the partiilf dddinfihated falfaBiteSshitlia Kv&ar bildai SRAednRAL of Fosb ah Sout

sodli um contoesmergnfa%aamamﬁrathra&. r¥ pfdfRetbly B &af Bboufod WSidht-9 dNafiméll, inPaikicdidrasdiva.
effects on gas oil conversion, gasoline yield and coke formati on. Thus, for

hi gher gas @aimscr acki ng activity, the partially deal um nated faujasite
shoul d have an al kali netal content of |ess than about 0.5 weight-% al kal i
met al , nor el. pAstagkiegirgcessavwprisingthecsepf 0. 2 wei.ght - % al kali metal, in

parti cul ar so@ontastingQ bydresarbdb-contaiing: fead lktream aviog s initigloheiing 9¢'Mgd€t!¢1@ms<! mpacodr-
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- range of 500 to 1000 m?g and wherein said zeolite has an alkali metal content, in particular sodium
content, of less than about 0.2 weight percent and is substantially free of iron ions, under such cracking
conditions as to obtain at least one normally liquid hydrocarbon containing product stream having a
lower initial boiling point and higher APlsq gravity than said hydrocarbon-containing feed stream.

e

2. A process in accordance with claim 1, wherein said hydrocarbon-containing feed stream is selected
from the group consisting of light gas oils, heavy gas oils, vacuum gas oils, cycle oils, topped crudes,
residua, hydrotreated topped crudes, hydrotreated residua, coal pyrolyrates, products from extraction of
coal, products from liquifaction of coal, products from tar sands, shale oils and heavy fractions of shale

45 oils.

3. A process in accordance with clarm 2, wherein said hydrocarbon-contammg feed stream has one or
more of the following properties:
a) the feedstream has an APl gravity in the range of from 5 to 40;
50 b) the feedstream has a boiling range of from 260°C to 593°C (500°F to 1100°F) and an APlgo
gravity in the range of from 10 to 35;
c) the feedstream contains 0.1 to 20 weight-% Ramsbottom carbon residus, 0.1 to 5 weight-% sulfur,
0.05 to 2.0 weight-% nitrogen, 0.05 to 30 ppm nickel and 0.1 to 50 ppm vanadium.

55 4. A process in accordance with claim 2 or 3, wherern said group consists of heavy gas oils and
hydrotreated residua.

5. A process in accordance with claims 1 to 4, wherein said zeclite is partially dealuminated Y-zeolite.
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hydrotreated residua. 5. A process in accordance with clains 1 to 4,

in saidasmkite is partially dealum nated Y-zeolite. 11 EP 0 256
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40
2. A process in accordance wnth claim 1, wherein said hydrocarbon-containing feed stream is selected
from the group consisting of light gas oils, heavy gas oils, vacuum gas ails, cycle oils, topped crudes,
residua, hydrotreated topped crudes, hydrotreated residua, coal pyrolyrates, products from extraction of
coal, products from liquifaction of coal, products from tar sands, shale oils and heavy fractions of shale
. 45 oils.

3 A process in accordance with claim 2, wherem said hydrocarbon- contammg feed stream has one or
more of the following properties:
. a) the feedstream has an APlgo gravity in the range of from 5 to 40;
50 b) the feedstream has a- boiling range of from 260 Cto593°C (500 F to 1100° F) and an APlso
gravity in the range of from 10 to 35; )
- ¢) the feedstream contains 0.1 to 20 weight-% Ramsbottom:carbon residue, 0.1 to 5 weight-% sulfur,
0.05 to 2.0 weight-% nitrogen, 0.05 to 30 ppm nickel and 0.1 to 50 ppm vanadium.

55 4. A process in accordance with claim 2 or 3, wherein said group consists of heavy gas oils and
hydrotreated residua.

5. A process in accordance with claims 1 to 4, wherein said zeolite is partially dealuminated Y-zeolite.
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C- L H s * EP 0 256 527 1 704 bis 816 C (1300 bis 1500 F) far 0,5
bis_5 Stunden durchgefihrt wrd, wobei dieses Desal um nie- rungsverfahren
i'nsbesonder e- nach der Danpf behandl ung eine Behandlung mt einer wassrigen
Saur-e-20l 6sung unfasst; wobei insbesondere die wassrige Saurel 6sung eine
Normal itat von 10-3 bIS 5 Aquivalente pro Liter aufweist; wobei die
Behandl ung i nsbesondere mit einer w-ssrigen Slurel 6sung 1 5 bis 10
Stunden bei 82 bis 99 C (180 bis 210 F) durchgef~hrt wird. 7. Verfahren -
nach Anspruch 1, wobei di e Katal ysatorzusanmenset zung zusat zl i ch m ndest ens
gin arférga- ni sches feuerfestes Material enthalt, wobei dieses mindestens
'_e--anorganl sche; feuerfest e Material aus der Gruppe Siliciundioxid,
Al uni ni unoxi d, Sil.iciundi oxi d- Al umi ni unoxi d und Ton ausgewAhlt ist, 10
wobei . i nsbesonder e’ das Gew chtsverhal tnis des Zeoliths zum anor gani schen,
everfesten Material imBereich von 1:20 bis 1:1 liegt. 8. Verfahren nach
% 30 )
nspruch 1, wobei das Kontaktieren in ei nem
pel schicht kat al ysat or - Kr ackr eakt or dur chgef ahrt - erd wobei das
-taktl eren |nsbesondere in Gegenwart von Danpf durchgef| hrt w rd 20 55
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