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ly to upgrade poor-guality feeds and to produce gasol-

20 = ine-range materials. Over the years, much development
work has gone into finding improved hydrocracking condi~-
tions and catalyts. Tests have used catalysts contain-
ing only amorphous materials and catalysts containing
zeclites composited with amorphous materials.

25 Among the zeolites disclosed in the patent
literature are Y (U0.S. 3,130,007); decationized Y (U.S.
3,i30,006): ultrastable Z-14US (U.S. 3,293,192 and U.S. 3,449,070);
ultrastable Y (U.S. 3,536,605) and ultrahydrophobic Y (U.K.2,014,970
published September 5, 1979). Disclosures have appeared

39 Which relate to modifying zeolites. U.S. 3,367,884 dis-

closes reducing the activity of superactive zeolites by

a calcining, 1eéching procedure. The catalyst is dis~

closed as being especially useful for cracking gas oils

to gasoline. U.S. 3,506,400 and U.S5. 3,591,488 disclose
improving the stability of the crystalline lattice of
zeolites by a steaming and acid extraction process. The
product, a stabilized zeolite, may be used in hydro-
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cracking and is disclosed as having improved selectively
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zeolite Y to 15 ‘percent by volume boils above 300°F (149°C) and below
700°F (371°C), which comprises: '

" (a) contacting under hydrocracklng conditions a
hydrocarbonaceous feed b0111ng above 600°F (316°C) with
a catalyst comprising a hydrogenation component and an

20 expanded pore zeolite on a refréctpry-inorganib oxide
support, the zeolite being a faujaSitic zeolite which has
been steamed and then dealuminated; and

(b) recovering as effluent the desired middistillate -
product. ' )

25 We have dlscovered that faujasitic zeolites which
have been dealuminated after high-temperature steaming
havé’sﬁtprising stability-ahd acfivity for producing
‘middistillates from higher-boiling feeds. By faujasitic
zeolites'are meant crystalline aluminosilicates, syn-

30 thetic or natural, which have the crystallxne structure

" of the large-pore zeolite. faujasite. These zeolites
include faujasite, zeolite X, zeolite Y, and zeolites
derived from them. For example, there are numerous
‘processes known to the art for treating zeolite Y to

35 produce "decationized Y", "ultrastable Y", "214-US", and

' | othe:é; The preferred faujasitic zeolite is zeolite Y, .
as well as derivative zeolites having the crystal '
lattice characteristics of zeolite Y. The most prefer-
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more than 10 weight percent, more preferablljr greater
than 25 weight perceni.-- The most convenient way to
calcine the zeolite is to place the zeolite which has
20 under_gone agueous. ion exchange -into an -a_é_toclave and .
allow steaming to_ take place ‘under autogeﬁous pressure,
‘The temperatui"e.of the steaming step is normally above
1000°F (538°C), preferably above 1200°F (649°C), and
‘most preferably above 1400°F (760°C). . The time of the
' 25 steam calcining can range'from one-half hour to twenty-

four hours or more. _ _
' It zppears that the steam calcining causes

aluminum to be removed from the crystal igt;ice and
silicon to be volatilized to repair the holes left in the

30' laitice by the aluminum. rpué, the integrity of the
lattice is largely_maintained and total collapse is
avoided., Nevertheless, theré_is some'loss-of-crystal-
linity. The steaming also creates gross cracks and .
fissures in the érystalline particles, The aluminum

35 removed from the lattice appears to form amorphous alumina
deposits in the lattice pores and:channels._'These_
amorphous deposits are remqved by the dealuminationr'
procedure. Dealumination typically involves_;eaching the

the crystal lattice charasieristics of zeolite Y. The m: ,
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4 renpve them _The alkali netal content (calculated as oxide).i s _



li’nity. The steaming also creates gross cracks and fissures in the :
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wi Il also havaca highee g$grface area than the starting material. The

st eam ng/ cal ci ning treatment surprisingly also inproves 20 the catal ytic :
characteristics of ultrastabfeeyfipagli zeelitige Profinesh wild Haye fa steddent

of the steamed/| eagppdeipulactibe 288! ht B3gherVelit ilcaWalumidactholie Hakio
starting materials theY retalnlgurgélsLn activit nddthg%mgaln g 1
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for zeolites used 1 n hydroprocessing and can inclade alum na, sSrlica,
magnesi a, greater than apqut 10:1, and most preferably greater than.
about 20:1. The final dealuminated product will also have
a higher surface area than the starting material. The
steaming/calcining treatment surprisingly alsd improves
20 the catalytic characteristics of ultrastable Y zeolites,.
Even though the alumina content of the steamed/leached
faujasitic zeoiiyes is very low compared to the Starting_
materials, they retain surprising activity and they gain
significant selectivity for the valuable middistillates.

The final catalyst composite includes both the

25

faujasitic zeoliteland a refractory inorganic oxide matrix. Inor-
ganic oxides are standard supports for zeolites used in
hydroprocessing and can include'alhmina, silica, magnesia,
titania, and combinations thereof. The preferred support
is alumina. A_éide variety of procedures can be used to
combine the zeolite with the refractory oxide. .For
example, the zeolite can be mulled with a bydrogel of the
oxide followed by_partial.drying'if required and extruding
or pelletizing to form particles of the desired shape.

- Alternatively, the refractory oxide can be precipitated in
the presence of the zeclite. This is accdmplishea by
increasing the pH of the solution of a refractory oxide
precursor such as sodium aluminate or sodium silicate. As

30
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OXI es and Preferred ngomtlons contain _nore. than 5 wei ght
percent, preferabl3ps fpad ‘G\EFQH’( 5CORRPEARE HﬁF}HGSﬁuﬁ\toﬂelaﬁﬁgsten or
both, artheathydrasijenation component. The hydrogenation component

is typically a transition or Group IV-A metal, and is
usually a Group VI-B . or VIII metal or conbmatlon of

20 metals or their oxides or sulfldes. }

The hydrogenation components preferably are
molybdenum, tungsten, nickel and cobalt metals, oxides and
sulfides. Preferred compositions contain more than
S weight percent, preferably 5 to 40 weight

25 percent molybdenum or tungsten or both, and at least
0.5, and generally 1 to 15 weight percent of
nickel or cobalt or both, determined as the corresponding
oxides. The catalysts are coften presulfided before use as
- sulfide form of these metals tends to have h1gher
30 actxvity, selectivity and actlvzty retention. _ _
- The hydrogenation components can be added by any
one of numerous procedures. They can be added either to
the zeclite or the support or a combination of both. Id
the alternatfva, the Group VIII components can be added to
35 the zeolite by comulling, impregnatzon, or ion exchange_.
and the Group VI components, i.e., molybdenum and
tungsten, can be combined with the refractory oxxde by
impregnation, comulling or co-precxpxtatxon.
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600F [err], generally above Jerr]. , at .l east about 90 percent of
the feed will boi FORPONBES &FoRTEVISIRF«] and about [err]. Feedstocks

having these charact eri qiHe hyd¥dddibditcdduss fekdeUugefagnothiseCpiotegses
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700°F (371°C). Preferably, at least about 90 percent of
the feed will boil between about 700°F (371°C} and about
1200% (649°C). Feedstocks having these characteristics include
gas oils, vacuum gas oils, coker gas oils, deasphalted
- 20 residua and catalytic crackingtcyqle stocks. The7feed.to..
the hydrocrackihg zone generally contains at least about
S prm and usually between about 10 ppm'and“o.l weight
percent nitrogen as organonitrogen compounds. It can also
contain substantial amounts of mono- or polynuclear
25 aromatic compounds cortespohdingrto at least about 5, and
generally about 5 to abouﬁ 40 volume percent aromatigs.
Although the catalysts used in these methods
exhibit superior stability, activity and midbarrel selec~
tivity,'reaction ccnditions must nevertheless be
30 correlated to provide the desired conversion rates while

0:5, and generally 1 to 15 wei ght 'per'cént .'df ni ckel or cobalt or both, @
er~"

‘minimizing conversion to less desired lower-boiling
products. The conditions‘réquired to meet these objec-
tives will depend on catalyst activity and selectivity and
feedstéck charactéristics such as boiling'rahge, as well
ag organonitrogen and aromatic content and structure.

They will alsc depend on the most judicious compromise of
overall activity. i.e,, conversion per pass and selec-
tivity, For example, these systems can be operated at

35
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relatlvekxlg 89 ggnver on rates on the order of 70, 80 or even 90 percent
er-p

conver s¥ ver, higher conversion rates generally result in
| ower selectlV|tyReEb&apnauempauxﬁuresngtnémhl&pmexbeédeen conversion and
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Obj ectives I's e ordi nar e ar ac’t I on terrper at ures
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400, and are”usual betmee ﬁ d. 1 rd cubic feet per
barrel . aF&aEFPBﬁlﬂr sdyees &e Q aIP? ex&ée oosﬁéP af 3.7 bar) and are
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to 3000 psig (32.4 to 207 bar). Liquid hourly’ space
velocities are generally less than 15, preferably between
about 0,2 and about 10. _ '

_ Tbe overall conversion rate is przmarxly
'controlled by reaction temperature and IIGUIG hourly space

20 éelocity. However, selectlvzty is generally 1nverse1y

proportional to reaction temperature. It is not ‘as
severely affected by reduced space veloc;tzes at otherwise

constant conversion._ Conversely, select1v1ty is usually
' improved at higher pressures and hydrogen addition rates.
25 Thus, the most des;rable conditions for the conversxon of
a specific feed to a predeternzned product can be best
obtained by converting the feed at several different
temperatures, pressure, space velocxties and hydrogen
addxtlon rates, correlat1ng the effect of each of these
30 varzables and selecting the best compromise of overall
conversion and selectlvity. '

The cond1tzons should be chosen so that the
overall conversion rate will. correspond to the product;on
of at least 40 percent, ‘and preferably at least 50 percent
of products b0111ng above 300 F (149 C) and below 700°F

(371°C) per pass, i.e. in the middistillate range.
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tenperature. It is not as severely affected by reduced space velociti

ot herwi se constant conversion. , Conversely, selectivity is usually inpre ed ~
at- hi gher pressures and hydrogen addition_gates. 25 Thus, -the nost -
desirabl e conditions for the conversion of a specific feed to a~. = -
predet er mi negyipr othet peotebs baat malinaiaied donvearsdant ileyelw freeckcrss of
several different tenperatures; pressure ace velocities and drggen
addhti on rates, c8PrBPAFPRY PRE g’f‘?%c?to#egg‘%"‘fﬁtﬁises’en_ﬁ?/easrsi rzazt%‘ideégﬂand

sel ecting the. bespeteceptokpswidf istdddiate @rastudten boid irg katwaeny . 40hF

condi tions shoul d¢bgschPSERaSGpbRRt (3Hg «@eral |l conversion rate will
correspond to the(produgtion.o? at #eassg?o percent, and preferagbly at

| east 50 per@nt of producT8eBFPESSalsdfe heanetatebhahf M &siT5388 |
pass, i.e. .in thehpdcopsdbcbbating’ 2ope. It FarDhlsthdeprtheesecmd nstiageaiof

conversion levels_Ip excess_ o Q _per. ' per_.pass .at | ect Vi tds |
excess of 60 per c%_n?w??)s #ai g??Fnglg%gﬁ%E:;&%ieﬁ I:L?"ng;ie‘?i"\s/\éetlel”r'le k‘[:i;[ tj'[getr‘-"rgie
and [err]. 05 removes fhérpgeneandcsmlifary . ddheafegdsitag :
hydroprocessing zoggeact! §eh 2hao m3aalike 190G YR iRy desayEitade The
hydr ocracki ng schene I n WHIC ihe'%krst s&g e renovesQQtro n.and sul fur
fromthe feeddt ocRFPEDF cCBBNEAEP REt AP ITAATEES °0F & FURSGHE
catal yst. The 10hy@roceasking skhemes tIIn foperiaticagasofthe ildstststage,
hydr ocr acki ng sch s an fjr S ' P :
m ddi sti |l ate-pr 0%%%3%%@?%%33%@%?{5&@ ng, =3=tr?g@ %?%S’l Ff??‘ﬁz’_‘e’s;:gﬁes a“i
f eedst ock; in adodesehfurizes| the fredsdosks dragddisigmor dite atdoars the
efficiently so thalcgmsesdagebddbpbirhlal Gidrar @ f¥iQdusad yo W dhlat! hftd N
ot her process configurations. This nmethod of operating with the '

15 middistillates are produced overall han in other process

configurations. This method of operating with the
‘middistillate-producing step first, followed by at least
one further hydrocracking step is especially preferred

for increasing middistillate production.
20 . In the accompanying drawings,

controlled by reaction tenperature and liquid hourly space 20 velocity.
However, selectivity is generally inversely. proportional to reaction

FIG. 1 illustrates the difference in fouling
rate énd activity between a standard amorphous catalyst
used to produce middistillates and_the;catalet used in the
invention. o | '

25 * FIG. 2 illustrates the effect of the amount of
acid used in the leaching solution on the silica:alumina
mele ratio of the zeolite. o

‘ FIG. 3 illustrates the effect of the amount of
acid used in the leaéhing sclution on the crystallinity of

30 the product zeolite as compared to the reactant steamed
zeolite, | N |

FIGS. 4, 5, and 6 illustrate the superiority of
the invention in producing middistillate, ICatalysts con-
-taining steamed/leached, steamed, and unt:eatéd ultra-

35 stable Y zeolites were contrasted. 'FIG. 4 illustrates the
higher middistillate diesel yields of the steamed/leached
catalyst; FIG. 5 illustrates the lower heavy naphtha
yields of the steamed/leached catalyst; and FIG. 6



m ddi stillate-producing step first, followed by at |east one further
va‘ocrackrng step is especially preferred for increasing mddistillate

% ction. 20 In the acconpanying drawings, FIG 1 -

‘trates the difference in feubing rate and activity between a standard

anDrphemaue%&ahﬁ%ttuaedomerpemamatﬂaskbdﬁuédfudf;ﬁﬂ&imi&aiswalyst used in-”
the in )ustrat s t.he effect_,of the anpbunt of

acid ugégiﬁ & R5°Fé‘§8ﬁ| rt?g é:&euﬁ%(ﬁ?%# t]heeacstﬁ &P Eil Iy r’qn‘)rf ratio of the.
zeol i t gieks. agei pPlotttedt againstefdortengfiamaeamiaw G764 d used in the -,
Ieachr g s3ekytion on the crystallinity of 30 the product zeolite as st
conpared to fhe- react ant steaned zeolite. "FIGS. 4, 5, and 6 illustrate the

sup&riority of tEdGenJefOnsrast Spr"&!h(i’f‘?’lijE B irs disteibutionef \A&ts con-
t ai ni ngtghﬁaaedﬁaeaeaaﬁeayneamd nGedliitent ed ultra- 35 stable y zeolites

of the st canciprefehEiving, Eyappies 1 S AL, BRCERREM BT heavy nipht na

yi el ds of the steamed/| eached cgml;g_gnd FIG 6 -9- illustrates the
| ower aromatics Cﬂ”&?ﬂ&l?&ttESnEEQHhﬁ E&b&ﬁhﬁ PIRAHRd WY Jd ite
st eaned/ | eached cat a re pl ot ed a al nst-conversion to

beléw [¥2$ |CPmPayed 5t° a nicke FPGSS‘FeBGnPP&@F9 ditdcpSatadivsE di stri bution
of a St@Qﬂﬁﬂcaﬁdlﬁﬁﬁﬁﬁ?dihﬂﬁibedo¥eleﬁbbb§ uERd frel peipagebXady es

tion t .contai ning steaned, |eached

| | ust
' seol 191Ft Fabed OBt CPunare Refi ity And, R 1A RARsRY | G al vt
(sili catexblrntm/catahystcogatabaeé) lﬁswélghtppermreatmzdoldrtsetr | lates to

conpar & aclhidd Lye gy §oF! té'Sz‘éSGEor Ihﬁour and washed with 1 N
15 hydrochlorlc acid. The zeolite was mulled with alumina
and had a final metals content of 3.9 weight percent
nickel and 20.5 weight percent tung_st_en. The feed was a
straight-run Arabian Heavy gas oil having the following

- characteristics:
20 - _
| ' °API | | 21.8
Aniline Pt. ~  173°F (78°C)
'S, We. ¢ | 2.62
| N, ppm - . 846
25 pistillation (D-1160), |
°C: . _
st/s 332 / 388
10/30 | 401 / 436
- 50 - 451 .
30 70/90 ‘ 468/ 499
" '95/EP 514 / 540
Reaction conditions in¢luded an LHSV of 0.75; 1400 psig
as (96.5 bar); and 5000 SCF H /bbl feed. The results are

shown in FIG. 1. ‘rhe zeolxtic catalyst is significantly -
more active with a sxgn1ficant1y lower foulmg rate than
~ the nonzeolitlc catalyst.



Zeolitic catal yst contained 15 weight percent zeolite steanmed at [err] fqg
1 hour and washed wi:th 1 N 15 hydrochloric aci.d. The zeolite was null ed
with alum na and had a final netals content of 3.9 weight percent nickel i
dnd 20.5 wei ght percent tungsten. The feed was a.straight-run Arabi an Heavy

gas oil having the follow ng characterlstlc 0 20 [err]

21.8 Aniline Pt. ; [err] : 2.62

N, ppm " 846 25 D@ﬂm&pn (D-1160), [err] St/5

gg% [~ 388 1?6?0 A series dfPlexpérimdnfsSlas performed to exafhihe
-yl

514 /540 Rea&%l%rﬁfc%ﬁfbﬁt‘?%rf%c’r‘?]c‘t’irﬁ*éh"%n°ﬂ%*/?bf—'abaggmlﬁﬂoﬁ%sl JatéB. 5
bar); and 5000 SGEd&Uﬁﬂddﬁaiﬁheoﬂitare%yétslhinlthomnThe Btarting mhtéerial

zeolitic catal nificantly nore.active,_ w nific ly | ower
fouling rate '{%s %?1%& MY RE %aﬁ%‘fﬁ'ﬂ conten{ioo? Eﬁgﬁtha i\ §8FF5§tof
experinents was pdﬂﬁbﬁnﬁikkﬁ&ﬁ@%ﬂﬂiﬂarmpk#f€%t1@f°§c5dlm&sh|Wgeoﬁe°11te was
silica:al um na ”Dlseté'aeﬂéd) £8W Prashietagepdoie Sﬁd’sﬁﬁéﬁ' Qéid waBBedl ar £hay

mat eri al was NH4 a odi um cont ent of ent d

SI|IC; alun1na ioﬂ?%&ﬁqggﬁﬁié;ﬁgﬁéLH?EFzgﬁﬁ??ﬁsﬁmgnngﬁﬁEﬂsfgr g HBﬁﬁgﬁﬁaof

[err] and then acmwnnzﬁunhtéauhyﬂtﬂnhmpsn¢uacbmspeergr@mepﬂreﬂaonebhétg

basi s of volynpes gfy o Qﬁ(d?é £¥ SHELr i é‘ﬁéds%icﬂiéﬁég}i&hﬁméﬁﬂk' be
oncentrated IS t

10 (0.8 m e stolchionetric anoun _ _
: acid required to raise the SiO,/Al,03 mole ratio from 5:1

to 30:1), the measured acid was then diluted to about 1.1
M or 8.5 M and the zeolite was washed with the resulting
solution. The silica:alumina mole ratio was determined by
15 neutron activation analysis; percént crystallinity was
measured as percent X-ray diffraction intensity relative
to Na-Y. As can be seen from FIGS. 2 and 3, Sioz/A1203
mole ratio and percent crystallinity appear to vary
- linearly and unexpectedly with the amount of acid used to
20 prepare the washing solution rather than with the st;eﬁgth
of the washing solution. It is preferred to retain at
least 50 percent crystallinity measured as percent X-ray
diffraction intensity relative to Na-Y in the product as
compared to'the starting material. |
25 Example 3
A series of expetiments was performed to compare
the products obtained with different zeolitic hydrocrack-
ing catalysts. Catalysts A and B were steamed for 1 hour
at 800°C and Catalyst B was leached with 1 N hydrochloric
30 acid to remove the alumina debris. The zeolites were '
composited with alumina by comulling and then extruded.
The extrudate was impregnated with the hydrogénatipn
metals using standard. procedures. The catalysts had the

following characteristics:
35 .



cld required to raise the [err] nole ratio fromb5:1 to 30:1), the. neasured ‘
A was then diluted to about 1.1 Mor 8.5 Mand the zeolite was washed
the resulting solution. The silica:alumna nole ratio was determ ned
S ~neutron activation analysis; percent crystallinity was neasured as -
percent X-ray diffraction.intensity relative to Na-Y. As can be 'seen from
FIGS. 2 and 3, Si 2/ A1203 nole ratip and percent crystallinity appear to
vary linearly and unexpectedly with the anmount of acid used to 20 prepare.
t he Wash:lal’{ﬁl guti on rather than avith the strength of the wasging sol Uth*I:l?
I's re rredtoretaln at | ast percgpt_crystallinit asured as
percenlto ZROLHF&i ffraction int "S?W‘?el au%g {é Yinth geﬁauct as -
conpared to the starting matertktra®5 Dealuminated-: stable YExanple 3
A series of experiments was pel to cl?frg@%_e the products obtained with’
diffgrent zeolitic hydrocrackgé%m;g% alys talysts A and B were :
steamed for 1 hour at 800C and Catal yst B SkaPlea¥hed with 1 N hydrochl oric
30 acig.tq ZaEaiee he alunmina debris.  The zpglites were cpgposited with
al um na by comyl l'ing and t hen exté.r%ied The ext4 &ate was |rrpregnat ed with
t s

x

the hyd¥&gedati®on netal s using st@mtiard- procedu The catal ¥sts had the
foI | owi wg.cRawacteristics: 35 17.21 - Catal y31.0 - - 20.0

i t%e ' St eane - St eaned '
UI tI;- BPtltlaC°ngt%%%éaIAUm nat ed 24. %1{ able Y st‘gal‘f)T %6 ul tré‘l’g? able Y W.
% Zeol | 660,:A1,03 15 53115 29:1 15 W. % Ne:1
6.9 f4 3.4 W. %W : 17,2

21.0 20.0 10 Cell Constant, A 24.44 24. 36
24.58 'l‘he catalysts were tested in a one-step hydrocracking

process using a straight-run Arabian Light vacuum gas oil
feed having the following characteristics:

15
°APT . - - ha.s
Aniline Pt., °F (°C) 177.5 (81°C)
_ . S, weight _percent '_ 2,715
20 N, ppm o | " 877
Distillation (D-IJ.SO),
ogs |
st/5 .~ 339/ 374
10/30 : B 381 /413
25 : 50 = . 448
70/90 - 467 / 503
95/EP e 511 / 536

o Reactzon conditions included an LHSV of 1.2; 1470 psig H,
30 (101 bar); and 5000 SCF/bbl feed recycle gas.
. The hlghly desirable product characteristics pro-
&&ﬁdlarthe;zcceﬂsoftms:hnmmtnxlamailhntnﬂxd in FIGS. 4, 5, and
6. The steamed/leached zeolite produces significantly
more middistillate (FIG. 4) of lower aromatics content
35 (FIG. 6) than the steamed and untreated Y zeolite.
Additionally, cracking of the feed to naphtha-range
materials 6¢cdrs to a significantly lowér extent (FIG. 5)
with the steamed/dealuminated zeolite catalyst.



Sfo[err] 5:1 29:1 /5:1 The catal ysts were
tested i'n a one-step-hydrocracki ng process using a straight-run Arabian
Li ght vacuum gas oil feed having the follow ng characteristics: API

22°9 Aniline Pt., Jferr] 177.5 [err] S, wei ght percent

2;15 20 ‘N, ppm , ' ‘gL Dstillation (D-1160), [err]
St/5 339 / 374 10/3 e 4 381 / 413
25_ - ' 50 467 /
503 95/ EP sliteamed 5367Ré§at 746°6dndi zesdd tendaydey én

LHSW-of 1.2; 1470%P§i8ale&Qinélﬁéléai—huéndf5@QQ §CWal%b|wafsQﬁ@ RWERYCl#n gas.
The highly desr ra roduct _characteristics . pro duc ed theeg_rgg_:e%ﬁdofmﬂ;lryag

invention are il I%BPF%’L‘&’BaFﬂJ-FI &M HClgsolpgign (?hg tc ameds
zeolite produbes ﬁeami:erant t'uerﬂbéacﬁeddpsbahlc&t ta@FlaGsid)icaf: dlumdma mole

T e GF bt BBhOHIS BAIGL Yealide

Addi tionally a- ran%g materials occurs

significantly | ovmtexiehs (Eetatiyevnpornet Nolumea #¥dddd Hognidlad&d azeﬁﬂqcctem“
catal yst. - Eé?gp egpgd kel rYgiedlite having a
silica:al um na rm e ratro o?"ﬂgéil?i %gg ﬁgﬁégg“ I'an gr%r oximately 1 M HC1

solution (0.74 cc concentrated HCl/g 5 zeolite). The | eached product had
a silica:alulkdna nole ratio of 9.6:1. The pore size distributions for both
materials (relative pore volume dv/d (log d) as a function of pore

di aneter) are contrasted in FIG 7. 10

15 .



3- A process for selectively producing a mddist- illate

roc {“ﬁhlch nmor et han 40-percent by vol une beils above
m I“ﬂm“‘ﬁ err], which process conprises: (a) contacting under _
ocrae I ng codi t5i ofis a hydrocarbonaceous feed boiling above [err] with
acatal yst conprising a hydrogenatgen conponent  and an expanded “pore ;
zeolite on a refractory inorganic oxide 10 support, the zeolite being a
faujodsi craimsel ite which has: been steaned and'theh dealun1nated t he

contacting be carried out nder g xns sug gguce the desired~.
ni ddi sti | | at pré‘dBEP“eSﬁd PE) SF Svareng BEC P‘Ff-ﬁ% ‘gh Hekired N7

m ddi st dilate h&dppodubbn ﬁroduAtppﬁcwhscacmordlhgano40}aen¢dntmhere|n said
fauj asi B?a?réigk\bt BolilsdaBotOL0bOT §149-8)PaRECES1GECT0FIFY L0 Daim 2

mher in aujasitic zeolite is an ultrastable 'Y zeolite having a 20
sodlun1ééﬁieﬁﬂ'oPhFEESPFﬁ&ﬁsé SOMPTrisLBas Na20). 4. A process according

to daim I2 Okai’) cWaeaetmnaaud?expnydegcﬁaenlmgobbhelhﬂsne @ubl c celtl
const an ess n an SI e rati o
greaterhyﬁﬁﬂ Tﬁ gnaggous £ gé oAt 908 é@grh ﬁgigqbgl 4, wherein

sai d sublcatamyatunpmarmahagrathwdreggneanen tbmpoaént. agd anA process

28ﬁ§é?h§9 5§§@?K§8*§O%Q§Qgt% BTk pheLLensg) dodkpapietoagie Jeolite |

pr ocessSHPPOF&in§heo 28R lﬁ?eééépﬁgacﬁépﬂﬁsﬁﬁéﬁeFﬁO%aFG f@ﬂ}%%ltlc zeolite

i s one ﬂEbCBeEﬁssE@QﬁedeahanhﬁéhedealuﬁQﬂhﬁéalnﬂhéheoﬁﬁééﬂEﬂgfaUJaSitiC

ze0l Lol L, 20,80, 0 el cbiates biE shen®as 6 BESSER BSEOT 91 N0 to any

desired middistillate product; and
(b) recovering as effluent the desired middistillate

15 product. _ o

2. A process accordlng to c1a1m 1 wherein said
fau3351t1c zeolite is a Y zeolite.

3. A process, accordlng to Claim 2 wherein said

, faujasitic zeolite is an ultrastable Y zeollte havxng a

20 sodium content of less than 0.5 wt. % (as Na,0).

4. A process according to Clalm 2 or 3 whereln
said expanded pore zeolite has a cubic cell constant less:
than 24.40 Angstroms and a szllca to alumlna mole ratio
greater than 10:1. _ B

o 25 5. A process accordlng to Clalm 4, 'MMﬂEln said
'silica to alumina mole ratio is greater than 20:1.

6. A process accordlng to any p:ecedlng claim,
wherein said expandedrbere zeolite contains less than
200 ppm by weight of alkall metal oxide.

30 7. A process accardlng to any precedlng claim,
wherein said faujasltlc zeolite is one Wh1Ch has been
dealuminated by contactlng the steamed fauja51t1c zeolite
with an acid at a pH 1ess ‘than 2. a

8. A process accordlng to any precedlng claim,
wherein said fauyasxtic zeolite is one whlch has been
steamed at a temperature above 1000°F (538°C)

35




é% wherein said faujasitic zeolite is one which has ‘been steaned at a

t'enperature above [err] (538C). I

* C

A process according to any preceding claim _vvr.rer'el n se“llm "mrmﬂmmm ’

effected with stagnant water.
claim wherein said hydrogenation conponep#
mol ybdenum or tungsten or*an oxide or sul

t hereof . 11. 01

A progess
refractory i norgani ¢ “oxi d

10.

ccordlng

PR LS

A process according té§
1s nickel,
Ide thereof

edln
©13nY.

afy Pbreteding
cobalt, 05
or nixtures

cl ai mher in the =
S LIL R L

anyapr ecedi ng cl aiberelit said steaming thaafﬁécpedcemthbgtagmmme'Qﬁtsard

effluent boils bet

according to any precedlng

process accordrnghFGe&ﬁysﬁ#écéaﬂﬁggenétﬁpan8°ma°nﬁﬁFthérné%H%$rs?

| east one fuﬂﬁhe&mhwﬁﬁ@@mapkb&gt%h@ﬁtaﬁSor ah PK0EESSri SubEL@E demeredf | h

% §C|ng m ddi still ate hydrocarbons
n

‘e of the foregoing Exanpl es.

Claim1l for
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sel ect -
substantially as dé§Efﬁ

wggn 40QF

erern s

ket

f§°

- 11, A process according to

F%QégkwﬁggoZQQEg g&anﬁlﬁreceéiﬁﬁqgfé

A
?Eﬁ%ﬁr

20 25 30
any preceding claim,

wherein the refractory inorganic oxide support is alumina.

12.
wherein more than 60 percent by

A process according to

" boils between 400°F (204°C) and

13.
wherein said feed is a gas oil.
14.
further comprising at least one

A process according to
A process according to

step.
15.

any preceding claim,
volume of said effluent
700°F (371°C). _

any preceding claim,

ahy preceding claim and
further hydrocracking

‘A process in accordance with Claim 1 for select-

ively producing middistillate hydrocarbops substantially

as described in any one of the foregoing Examples.




