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utilizing a zeolite-based catalyst in conjunction with Pt
for the reduction of benzene by utilizing hydrogenation
and acid functionalities to hydrogenate/decyclize the

15 benzene has previously been disclosed in Published
International Application (PCT) Publication No. WO
93/08145. | : |

In accordance with the present invention, the
concept of reducing benzene is extended to the reduction

20 of polynuclear aromatics in process streams containing
high levels of polynuclear aromatics, e.g., light cycle
oils, and vacuum distillates. In doing so, Cetane Index
and number can be improved significantlj without
significant H, consumption and distillate yield loss.

25 i Although the hydrodecyclxzation of mono-rzng '
aromatics has been demonstrated previously in the above-
mentioned PCT
WO 93/08145, the extension of this approach to multi-
ring, distillate range feeds is not trivial. Boiling

30 poiht conversion (distillate yield) and H, consumption
must be weighed against improvements in product
properties.

Publications such as EP 512652 (May 5, 1992); EP
303332 (August 11, 1988); EP 247678 (May 15, 1987); U.S.
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(b) recov d&ggﬁl&@ﬂéiﬁ fhér@egt,gnof. - There is provided a
process u | zi'ng zeolite n conjunction_with a hydrogenation
compdifent , such( contagh %*4 li‘r?éﬁlﬁ?ga oncfeedang hydrggaire, and
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There is provided a process utilizing zeclite Beta
in conjunction with a hydrogenation component, such as
Group VIII metals as well as Mo, W, and Re, and
.c:ombinatibn_s of thé__se metals for the conversion of
20 undesirable polynuclear aromatics in distillate range
process streams. Particularly preferred process
chemistry includes hydrogenation, or hydrogenation
coupled with decyclization. The _
hydrogenation/decyc;ization of the polyriuélear aromatics
25 is accomplished viith_out éxtenSiire hydroqrécking, ‘and with
minimal-boiling point conversion. :As a result of the
c-.bnversion of the low Cetane Index polynuclear aromatics,
the Cetane Index of the resulting product is enhanced
relative to the | feed. In addition, a volume swell may be
30 realized. .
~ Data showing higher Cetane Index product formed over
Pt/steamed Beta than over Pt/unste_amed' Beta and NiwW/UsYy
suggest- that the novel structure of zeolite Beta,
especially when coupled with a higher $i0,/Al,0, ratio,
35 may havé advantages ‘over other catalysts for improving
Cetane Index. A relatively high sio,/ai,o-,. ratio for
zeolite Beta is .qbta'ined via steaming. .
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t he feedstmsk by400bageto abeulti ghraec Kyﬁnm&aﬂ@@nr to about 700°F), and
more preferably between about 176.7°C to about 371°C
(about 350°F and about 700°F), at atmospheric pressure.
For the purpose of the present invention, the term
"consisting essentially of" is defined as at least 95% of

20 the feedstock by volume. The lighter hydrocarbon
" components in the distillate product are generally more

profitably recovered as gasoline, and the presence of
these lower boiling materials in distillate fuels is

. often constrained by distillate fuel flash point

25 specifications. Heavier hydrocarbon components boiling
above 371.1°C (700°F) are generally more profitably (1)
processed into lubricants or (2) processed as FCC feed
and converted to gasoline. The presence of heavy
hydrocarbon components in distillate fuels is further

30 constrained by distillate fuel end point specifications.

The distillate fraction in the hydrocarbon feedstock
may have an initial boiling point of at least 204°C. The
distillate fraction in the hydrocarbon feedstock may
comprise at least 80% by volume of the hydrocarbon .

35  feedstock. The volume of the distillate fraction
recovered may be at least 80% of the volume of the
distillate fraction contained in the hydrocarbon
feedstock. '
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i n arasat i aromatics comtEnty of a combined hydrogenation facility :
feedstock will range from about 5% by weight to about 80%
by weight, more typically from about 10% by weight to
~about 70% by weight, and most typically from about 20% by
.weight to about 60% by weight. In particular, the
20 hydrocarbon feed may have an aromatics content of at
least 30 wt.%$. In a distillate hydrdgeﬁation“facility
with limited operating capacity, it is generally
profitable to process feedstocks in order of highest
aromaticity, since catalytic processes often proceed to
25 equilibrium product aromatics concentrations at-
sufficient space velocity. In this manner, maximum
distillate pool dearomatization is generally achieved.
The hydrocarbon feedstock sulfur concentration is
generally a function of the high and low sulfur crude
30 mix, the hydrogenation capacity of a refinery per barrel
of crude capacity, and the alternative dispositions of
distillate hydrogenation feedstock components. The
higher sulfur distillate feedstock components are
generally virgin distillates'derivedwfrdm'high'sulfur
35 crude, coker distillate, and catalytic cycle oils from
fluid catalytic cracking units processing relatively
higher sulfur feedstocks. These feedstock components can
range as high as 2% by weight elemental sulfur but
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about 100 pgm t ¢nabidtadiy¥fc cycle oils. These feedstock components can
have total nitrogen concentrations ranging as high as
2,000 ppm, but generally range from about 5 ppm to about
900 ppm.
Where the particular hydrogenation facility is a
20 two-stage process, the first stage is often designed to |
desulfurize and denitrogenate, and the second stage is
designed to dearomatize. In these operations, the
feedstocks entering the dearomatization stage are
substantially lower in nitrogen and sulfur content and
25 can be lower in aromatics content than the feedstocks
entering the hydrogenation facility.

The present hydrogenation process generally begins
with a distillate feedstock preheating step. The
feedstock is preheated in feed/effluent heat exchangers

30 prior to entering a furnace for final preheating to a
targeted reaction zone inlet temperature. The feedstock
can be contacted with a hydrogen stream prior to, during,
and/or after preheating. The hydroqen-contéining'stream
can also be added in the hydrogenation reaction zone of a

35 single-stage hydrogenation process or in either the first
or second stage of a two-stage hydrogenation process.

The hydrogen stream can be pure hydrogen or can be
in admixture with diluents such as hydrocarbon, carbon
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same or different catalysts. Where the catalysts are
different in a multi-bed, fixed-bed reactor, the initial
bed or beds are generally for desulfurization and
denitrogenation, and subsequent beds are for -

20 'dearomatization. . :

' Since the hydrogenation reaction is generally
exothermic,'interstage cooling, cons1sting of heat
transfer devices between fixed-bed reactors or between
catalyst beds in the same reactor shell, can be employed.

25 At least a portion of the ‘heat generated from the
hydrogenation process can often be profitably-recovered
for use in the hydrogenation process. Where this heat
recovery option is not available, cooling may be
performed through cooling utilities such as cooling water

30 or air, or through use of a hydrogen_guench stream
injected directly into the reactors;”srwc-stage.processes
can provide reduced temperature exotherm per reactor
shell .and better hydrogenation reactor. temperature
vontrol. ' L _

35 The reaction zone effluent is generally cooled and
the effluent stream is directed to a separator device to
remove the hydrogen. Some of“the recovered hydrogen can
be recycled back to the process while some of the
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process. Were this h at ve I s not_avail able, cooling
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erperaturc. oxoPREFRFR.ARFASAe A 3Veihan restioH Bont deiffifure of
react or. t ekper aforom abOUtl;omQOd‘IF (394°C) to EhouteIHA°‘Fh BAEQff | uent is
general |y coole ol TalpdRid 43&%@23"@% I g bdut FEPEarat or

device to gm)ve t ydrogen. Sone of the recover ed _ydro en can
be recycl ed bacl(39§ Cle ﬂ%@?%ﬂ#%%ﬁ% about 550 8°C) to

about 650°F (343°C) for best results. Reaction
temperatures below these ranges can result in less .
20 effective hydrogenation. Excessively high temperature
can cause the process to reach a thermodynamic aromatic
reduction limit, hydrocracking, catalyst deactivation,
and increased energy costs. Desulfurization, in
accordance with the process of the present invention, can
25 be less affected by reaction zone temperature than prior
art processes, especially at feed sulfur levels below 500
ppm, such as in the second-stage dearomatization zone of
a two-stage process.
The process generally operates at reaction zone
30 pressures ranging from about 1,480.3 kPa to about
17,338.3 kPa (about 200 psig to about 2,500 psig),-mere
preferably from about 2,859.3 kPa to'about-17,338.3 kPa
(about 400 psig to about 2,500 psig), and most preferably
from about 4,238.2 kPa to about 10,443.5 KkPa (about 600
35 psig to about 1,500 psig) for best results. Hydrogen
circulation rates generally range from about 89 n.1l.1.-?
to about 3,560 n.l1.1.”! (about 500 SCF/Bbl to about 20,000
SCF/Bbl), preferably from about 267 n.l.l.”' to about
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about 15 48Q:e°sﬁ<Rébétﬂ.@é)OUtExcessNeﬁﬁ&afgﬂiPQpiééWélQQQtPééQwinabOUt 2,500
psig), nDr%esultriéafgé%cgh é&%%éi%“hyg}gggnétkgﬁ.to about 17, 338.3 kPa
Dearomatization performance is generally'measured by
the'percentage of aromatics saturated, oalcuiated as the
weight percentage of aromatics in the hydrogenation

20  process product subtracted from the Weiéht percentage of
aromatics in the feedstock divided by the welght
percentage of aromatlcs 1n the feedstock. The present
hydrogenation process can generally atteln ‘and sustain
aromatics saturation levels of greater than 20%, greater

25 than 50%, and as high as or higher than 80%. This high
level of aromatics saturation provides for a = '
hydrogenation process that can operate at less severe and
costly operating conditions, prolonging catalyst life.

The present hydrogenation process provides

30 outstanding desulfurization and denitrogenation
performance. The hydrogenation proceSSICan generally
attaln product sulfur levels below 100 ppm, below 90 ppm,
and below 50 ppm. The hydrogenation process can
generally attain product nitrogen levels below 5 ppm,

35 ©below 3 ppm, and as law as 1 ppm. This level of =
desulfurization and denitrogenation can result in a
reduction in first-stage hydrorefining catalyst
requirements, increase the attractiveness of using



(about 400 psig to about 2,500 psig), and nost preferably f rom about
4,238.2 kPa to about 10, 443 5 kPa (about 600 35 psig to about 1 500 ﬁflg)

for best reﬁﬂﬂ*ﬁW“”Fydrogen circulation rates generally R

about 89 n.l.|l. [err] to about 3,560 nlL [err] (about 500 SCF/BbI to
about 20,000 SCF/ Bbl), preferably fromabout 267 n. 1. 1 [err] to
about . / 3530
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2,314 n. 1. [eréitfﬂéﬁﬂﬁeﬁeﬁﬁooSCEéBBhthcathtc&%c&ﬁﬂg desul@uril¥ed f or
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dearomati zati ong uﬁ%ﬁﬁﬁgiXE'Xn%h&?séeigthﬁEt&E&%%%n§§oduct (o g?@??nﬁﬂﬁﬁﬂy

and equi pnent costs an rovi I m ni shing I nal ben

The process gendighey Sbgidt§§t§1Y§lpl&Eﬁ&khbgrﬁﬁver tys page resuddied) in
(LHSV) of fr0”1ﬁééualgtilhéﬁérEko&ﬁc&hohhviﬁgolower teltdhel nuiibehrdy,abl y

from about 0.2 hr HPPEPFPLPSrkPS"%é?F’VégEP%QRrEferablﬁ from

“about 0.5 hr[er? BgaﬁﬁﬁFagnO
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in the hydrogenampnqvemenpsooﬁsgvproaunumbsUSuaoveu ﬁronmbbcsmaqyi as
~percentage of haégnﬁb'ﬁﬁﬁbafghe iﬁgg&%ﬂﬁkc@t&h@e?rﬁﬁuEQﬁcﬁpo enatlon

per cent age of ar tICS I n eeds
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of greaterighanin8feagecpirenidh (highnceCineyndistillaiteaproduitddsy than
80% This hlghcapacity.
| The present hydrogenation process may provide
substantial distillate volume expansion. Distillate
volume expansion is generally measured by the reduction |
20 in specific gravity across the hydrogenation process and
is calculated as the specific gravity of the
'~ hydrogenation process product subtracted from the
specific gravity of the feedstock divided by the specific
. gravity of the feedstock. The hydrogenation process can
25 expand the volume of the distillate feedstock by more
than 2.4%, more than 3.0%, and more than 4.4%. Volume
expansion across a distillate hydrogenation process can
permit petroleum refiners to meet customer distillate
demands at incrementally lower crude run.
30 . The catalyst used in the present process comprises
' zeolite Beta and a hydrogenating component. Zeolite Beta
is a known zeolite which is described in U.S. Patent Nos.
3,308,069 and Re. 28,341, to which reference is made for
further details of this zeolite, its preparation, and |
35 properties.
The calcined H-form zeolite can be subjected to base
exchange, the sodium may be replaced by another cation to
give a zeolite containing any metal, preferably a metal
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performance. The hydrogenati on process can generally . attain product
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attractiveness- of catal ytically cracking desul furized distillates. 5
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nunbers, over nunb 107hu oved cet ane

productlcn1Q¥QF°gen f@ﬁmc@atobﬁl?aéethﬁeamnﬁnévvrGKGDBDGFefPQQGWEShents and
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jgleug;eggg AS8EN 3! b ole PLRCRRRg i hab' BY' Serried SUE° 1 tha manner ©
15 dlsclosed in U.s. Patent Nos. 3,308,069 and Re. 28,341.

The preferred forms of zeolite Beta for use in the
present precess are the high silica forms, having a
silica: alumina molar ratio of at least 30:1. Zeolite

~ Beta may be prepared with.silica:elumina molar ratios
20 above the 100:1 maximum specified in U.S. Patent Nos.
3,308,069 and Re. 38,341; and it is believed that these
forms'of the zeolite provide the best performance in the
preeent process. Ratios of at least 50:1 and preferably
. at least 100:1 or even higher, e.g., 250:1, 500:1, may be
25 used in order to maximize the aromatics conversion |
reactions at the expense of the cracking reactions.

The silica:alumina retiOS referred~to in this
specification are the structural or framework ratios,
that is, the ratio of the Si0O, to the Al0, tetrahedra

30 which together constitute the structure of which the

' zeolite is composed. It should be understood that this
ratio may vary from the silica:alumina ratio determined
by various physical and chemical methods. For example, a
gross chemical analysis may include aluminum which is

- 35 present in the form of catlons associated with the acldlc
sites on the zeolite, thereby giving a low silica:alumina
ratio. Similarly, if the ratlo is determined by the
TGA/NH; adsorption method, a low ammonia titration may be
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15 definite limits in the maximum obtainable silica:alumina
ratio of the zeolite may be observed. For zeolite Beta
this limit is about 100:1; and for ratios above this
value, other methods are usually necessary for preparing
the desired high silica zeolite. One such method

20 comprises dealumination by extraction with acid.

Briefly, the acid extraction method may comprise
contacting the zeolite with an acid, preferably a mineral
acid such as hydrochloric acid. The dealuminization
proceeds readily at ambient and mildly elevated

25 temperatures and occurs with minimal losses in
crystallinity to form high silica forms of zeolite Beta
with silicatalumina ratios of at least 100:1 with ratios
of 200:1 or even higher being readily attainable.

The zeolite is conveniently used in the hydrogen

30 form for the dealuminization process although other
cationic forms may also be employed, for example, the
sodium form. If these other forms are used, sufficient
acid should be employed to allow for the replacement by
protons of the original cations in the zeolite. The

35 amount of zeolite in the ieolite/acid mixture should
generally be from 5% to 90% by weight.

‘The acid may be a mineral acid, i.e., an inorganic
acid or an organic acid. Typical inorganic acids which
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undue loss in crystallinity; but, as a general guide, the
acid will be from 0.1 N to 4.0 N, usually 1 to 2 N.
These values hold good regardless of the silica:alumina

20 ratio of the zeolite Beta starting material. Stronger

: acids tend to effect a relatively greater degree of
aluminum removal than weaker acids. -

The dealuminization reaction proceeds readily at

ambient temperatures, but mildly elevated-temperatures

25 may be employed, e;g.,'upvto 100°C. The duration of the
extraction will affect the ;ilica:alumina'retio of the

- product since extraction is time dependent. However,

because the zeolite becomes more stable as the aluminum
is removed, higher temperatures and more concentrated

30 acids may be used towards the end of the treatment than
at the beginning without the attendant risk of losing

crystallinity. - o L
- After the extraction treatment, the: product is water

washed free of impurities, preferably with distilled

35 water, until the effluent wash water-has- a pH within the
approximate range of 5 to 8. : -

The crystalline dealuminized products obtained by

the method of this invention have substantially the same
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crystallinity tcf% %hla)q%' Silica orms %Hﬂc&etae ‘me is
silica: al u¥na rmsdo#ndt o prompke Fhﬂ metention of cxystaidtiniky even
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I the hyarogen 48, o b e Gt s froaSa gl der
t hese ot her forabaaum1MG¢dpnsuff|C|ent aci d shoul d be enpl oyed to aIIow
The 35 anpunt of zedit #oite0 b, dadedfiated Wity S iRdghdfof 0 Fy
be from 5%60 9cvmppnentghwhich may beTiae nekile metade such &g platinum,
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'as rhodium. Combinations of noble metals such as
platinum-rhenium, platinum-palladium, platinum-iridium,
or platinum-iridium-rhenium together with combinations

20 with non-noble metals, particularly of Groups VIA and
VIIIA are of interest, particularly with metals such as
cobalt, nickel, vanadium,ltungsten, titanium, and
molybdenum, for example, platinum-tungsten, platinum-
nickel, or platinum-nickel-tungsten.

25 The metal may be incorporated into the catalyst by
any suitable method such as impregnation or exchange onto
the zeolite. The metal may be incorporated in the form
of a cationic, anionic, or neutral complex such as
Pt(NH,),** and cationic complexes of this type will be

30 found convenient for exchanging metals onto the zeolite.
Anionic complexes such as the vanadate or metatungstate
ions are useful for impregnating metals ‘into the
Zeolites.

The amount of the hydrogenation-dehydrogenation

35 ' component is suitably from 0.01 to 10% by weight,
normally 0.1 to 5% by weight, although this will, of
course, vary with the nature of the component, less of
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clays can be used in the raw state as prlglnally mined or
initially subjected to calcination, acidftreatment, or

20 chemical modification. . |

-The catalyst may be composited with a porous matrix

material, such as alumina, silica-alumina; silica~
magnesia, silica-zirconia, silica-thbria; silica-berylia,
silica-titania, as well as ternary comppéitidns;-such as

25 _silica-alumina—thqria,;silicé-alumina—zircbnia,'silica—
alumina?magnesia, and silica-magnesia@zitconia. The
matrix may be in the form of a cogel with the zeolite.
The relative proportions of zeolite component and
inorganic oxide gel matrix may vary widely with the

30 zeolite content ranging from between 1 to-99;'more _
usually 5 to 80, percent by weight of the composite. The
matrix may itself possess catalytic properties, generally
of an acidic nature.
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pl ati num ni ckel -tungsten. 25 The net al may be incorporated into the
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15 Aromatics 38 wt.%
Cetane Index (400°F') 47.5
Distillation, % Temperature, °C (°F)
IBP ' . 139.5 (283) .
20 ) 217,8 (415)
20 40 238.3 (461)
" 60 263.9 (507)
80 297.2 (567)

End Point 389.4 (733)
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the form of gelatlnous precipitates or gels including 15 m xtures of
silica andpemsftyoxi des. Naturally occumrieng/ec clays which can be

conposited with the catal yst include those of the nontnorillonite and
kaolin famlies. These clays can be used in the raw state as
originally mned or initially subjected to calcination, acid

treatment, or 20n thenevaluatdpn of: Pbfsteamed BetaTh@hﬁﬂ:ﬁ@pﬁOnnwfbe q
conposi tedwé\stapéraeéauatrrs&éséures E&tt%bﬁl 1,548,325 kPal Enf |
silica-alumna, silij I,I'i ca- Z|rcon|a silica-thoria,
siliche ber&?f%?o 9 kPa (200 ang 2000 psig), temperatures between
171°C and 371°C (340 F and 700°F), H, co~feed rates
between 302.6 n.1.1.”! and 2,047 n.1.1."! (1700 and 11,500
scfb), and feed rates of 0.5 to 5 1HSV. After the
catalyst was loaded 1nto the reactor, the catalyst was
15 reduced in H, at 200°C. After this reduction step, the
catalyst was sulfided using a mixture of 2 vol.% H,S in
H,. A maximum sulfiding temperature of 315°C was
utilized. Following the completion of catalyst
sulfiding, the feed was introduced.

. 20 The results of the conversion of the hydrotreated
feed are shown in Table 4. At 204°C' (400°F') conversion
levels between 5 and 10%, Cetane Index improvements
relative to the feed of 6 numbers (53 versus 47) were
obtained with greater than 80 wt.% distillate yield.

25 Table 4 shows that at similar 204°C' (400°F*) conversion
levels (distillate yield), the Cetane Index improvement
relative to the feed obtained over Pt/steamed Beta is 3-4
numbers greater than that obtained over NiW/USY, a
commercial hydrocracking catalyst (Criterion Z753), and

30 4=-5 numbers greater than over Pt/unsteamed Beta.



sifica-titania, as well as ternary conposi tions, such as 25

silica-alum oria, silica-alumna-zirconia, silica-

al um na- nagﬁ& [ Z&Qﬂd silica-magnesi a-zi fzaeni a. The natr?gqﬂ%%Q%FQH
the formof a cogel with the zeolite. The rel ative proportions of
zeol ite conponent andp =o' gani ¢ oxi de gel matrix may-vary wdely with

the 300 zeolite cont nt,:anging frombetween 1 to 99, nore usual ly 5
to 80, percent by wei _5e conposite. The ~matrix may itself
possess catal ytic prg ge_nqrcal | y =~ 0 wof ~am adici di ¢ nat ure. WO

95/ 28459 sew  oao ek US95/ 03530
--15-- wwn - EERBLEY YW A fi xed-bed
react or was ut ~tiht e Pt/ st eanmed Beta for the conversion of
a hydrotreated egy Ltrean1(70@6|ight cycle oil, 30% straight run
5 gas oil). of jhe feed are listed in Table 2, and
.properties of ~arf 1isted |r3°TabI e 3. TABLE 1
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Cet ane | ndex (400[err]F[err] . 47.5 " Distillation, %

Tenperature, [err]C ([err]F) | BP 139.5
(283) WO09528459 20 217,8 (415) 20 PCT/US9SI3830
238.3 (461) 60 ——18em 263.9 (507) - 80
297.2 (567) End Poi nt 389.4 (733) VO

95/ 28459 EHAI_I§_QLAIHED_I§ PCT/U895//03530

--16-- TABLE 2

Cat al yst Proper fires ApPrgcess. for s%&ﬁﬁ#%??#!m&ﬂ?EF351ng the Cetanegs . o

Bi nder Index of a distillatﬁ[h?dﬂd&dﬁbdn fﬁhcti%ﬁjfﬁiifwea

385 De
508 oree alstillatd nyfitditnon frackion heing soRtAMRA 1012 | ot sity.

was oper at hgdrbcarbesy rmdo dtonesaidl ,pm:&ieés X ih cprocess comprising
the steps of:

(a) contactlng said hydrocarbon feed and hydrogen
with a catalyst under reaction conditions sufficient to
increase the Cetane Index of said dlstillate hydrocarbon
fraction, wherein said catalyst comprises steamed zeolite
Beta and at least one hydrogenation conponent, and

(b) recovering said distillate fraction.

2. A process accordlng to claim 1, whereln said ‘
distillate fraction has an 1n1tia1 bolling point of
204°C. ;

3. A process according to claim 1, wherein said
distillate fraction comprises at 1east 80% by volume of
said hydrocarbon feed. '

4. A process according to claim 3, whereln the
volume of said distillate fraction- recovered in step (b)
is at least 80% of the volume of said distillate fraction
contained in the hydrocarbon feed to step (a).

5. A process-accordinq,to claim 1, wherein said
reaction conditions in step”(a) include a pressure of
from about 1,480.3 kPa to about 17,338.2 kPa (about 200
psig to about 2,500 psig), a temperature of from about
232°C to about 343°C, a hydroéen'coneed rate of from
about 89 n.1.1.”! to about 3,560 n.l. 1.t (about 500
SCF/Bbl to ‘about 20,000 SCF/Bbl), and a hydrocarbon feed
rate of from about 0.1 LHSV to about 2 0 LHSV.

6. A process according to claim 1, wherein said
hydrogenation component comprises at 1east one metal
selected from the group con51sting of Group VIII metals,
.rare earth metals, Mo, and W..

7. A process accordlng to c1a1m 1, wherexn said
hydrogenation component comprises Pt. '_ o

8. A process according to claim 1, wherein said
hydrocarbon feed is selected from the group consisting of

-




10 13,890.9 kPa (200 and 2000 psig),. tenperatures between 171[err] C

and 371[err]C (340[err]F and 700[err]F),-H2 co-feed rates bet ween
302.6 n. .| WaAY2B4588nd 2,047 n.l.l.[err] (1700 and 11,500 PCTA1S85/03530, ¢
feed rates of 0.5 to 5 LHSV. After t he atalyst was | oaded into the

reactor, the catalyst was 15 reduced in F2’at 200[err]C. After this
reductlon step a st S fi i f.g2 vol . %
2S i n [Hghe cycl LT gl olih, SEEuHR B9 THARMES, Bhar
utilized. Folldmiﬁgutﬁé efnpheseofieedscat al yst * sul fiding, the feed was

:cnt ;loducedh 20 . %l.Th& pﬁtsabgg a&cbbal n*ger elaimOB, { GhePBdnOERSA! fd |
eed are shown abl e er conversi on evel s
bet ween 5 and 1539r25?ﬁhgnlﬁﬁﬁ P%ﬁ g?éﬂeﬁygrLg L?éflatlve to the feed of 6
nunbers (53 versus 4Id.weAeprocessbaecordingt togctatimr 9, hwheeint s¥id
distillate yiel I S h ' [ eter
(400[err]F[err]ﬁygéﬁnggsgnfeéd ﬁ?é@%#sg%aﬁéF§F$;F§5§§gﬁd§? P%Liéé%gngo

| ndex i nprovenewt.%. relative to the feed obtained over Pt/steaned Beta

is 3-4 nunber s EieatSr?Eaéaskhabcegaihaeﬂooﬁiﬁlm'!yLﬁﬁéréin the

conmer ci al hydrocrac i iterion - nunbers
greater than ov¥Plume,q tﬁﬁﬁeﬂ gtijlate fracpEpg5 egoyered is greater

- 17 - ‘than the volume ofCGEh&SA3s€333ate fraction in the [err]
' hydrocarbon feed. '
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WO' 95/ 2459 PCT/ US95/ 035 A
--18-- WHAT_I S CLAIMED | S “A.process for select ‘{“LT‘F
i ngreasing the PCAe I ndmmmm PERTEORGANIZATION bon fr ab@Ee¥n, sai d

o d pr ol CRNABORAT Let S8R HOR ol ?ﬂ\ﬁfﬁ&ﬁ& Arfyr cobkERRTBY Tl FY sy

contab@l)wwm“f eed and hydr(ugmmﬁonwﬁmosmeust ugwo 95/284€/V
react | on cxodssspassguf ficient to Andrease the Cetane |Index of Said

disti|late hydrocarbon fraction, Wwher|éf3)internationgl Publicarion Dates rr 36Qsteber; 1985341995

zeol i {€ Beta and af Teast one hydrog c(sll)on cowbsonent and (D)

r ecov eDinsernationsl Application) Npmberf | o L FGIHISIS! patent (AT,
e Fkbﬁl?da;%'é’*i i

cl ai m [ [ on C, NL,
o:‘ éaﬁ%?{t?@‘mﬁ&ﬂw 3 %Mhm or dihng tgg cl al@‘]ﬁz tchid

disti|late fraction conprises at |east 80(ob)é vol une of roc bon

f eed. [ (30) Priorj caLging t Puli V\/nerel n t vol ume of
said i st Mef‘y%ﬂguuggprgc 3?%% in s?%p (b) g eé'(flst”"’g’()% of the
volung of said distillate fraction = confained i n the hydr ocarbon feed to
st ep (@Y Applicant: MOBE, OnACpRmeNalﬂwsl to claim1, wherein said

react [ on c &AM RehEeisten, A BPT@S: | netfde a|pressure of ~ from about 1,480.3

kPa t prs) iveticors: 7pE3 386581, KRaeu, ts BaORur cowrl$i1 g t O about 2,500 psi g) a

t enpef at ur &oadbury, NOOROHIUS)! J about 343[err]C, a hydrogen
co-fepd ra QS@PMTPWMY”&%%{% ?fg%i% r] to about 3,560pMMte kgf],\.l
(about 500 %’;g B8 P ABTF275% Bbl ), and a hydrotarbon feed
rat e of froma out 0.1 LHSV to about 2.0 LHSV. 6. A process

accor g9 ggdnts: SINNOTH. stMareeulrM@aloﬂCmpomyml ogenati on conponent conprises at
| east| one ﬁ?f&ﬂ‘”“%if%é’d‘wams?he grou> consisting of Goup VIIl netals,
rare parth nmetals, Mb, and W A process according to claiml,

wherej n said '

(54) Title: }I{OCESS FOR CETANE IMPROVEMENT OF DISTILLATE FRACTIONS
(57) Abstract
There is provided a process for increasing the Cetane Index of a distillate fraction by reacting the fraction with hydrogen over a

catalyst comprising a hydrogenation component, such as platinum, and steamed zeolite Beta. The process results in the selective ring
opening of cyclic compounds, such as aromatics, with a minimum of cracking of paraffinic hydrocarbons.




hydr ogenati.on conponent conprises Pt. 8. A process according to

claim1, wherein said hydr ocarbon feed is selected fromthe group

consi sting of WO 95/ 28459

PCT/ US95/ 03530 - _ --19-- ||ght cycle 0|Is
gas oils, vacuumdistillates, and " mixtures of these feeds. 9.
A process according to claim8, wherein said hydr ocar bon feed has been
hydr ot r eat ed. 10. A process according to claim9, wherein said -
hydr ocarbon feed has an aromatics content of at |east 30 w. %

11. A process according to claim1, wherein the vol ume of the dlstlllate
fraction recovered is greater - than the volune of the distillate fraction
“in the hydr ocar bon feed.
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