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ABSTRACT The invention concerns _a process for inproving the

pour point of a feed conprising par affl’#ér_ENT containing nore than 10
carbon atons, in which process the feed to be treated is brought into
contact with a catal yst comINSTITYTNERANCAIS DUPEFROLE | east one

hydr o- dehydr ogenati ng el enent, ~at a tenperature which is in the range
170[err]C to 500[err]C, a pressure in the range 1 to 250 bar and an 15
hourly space velocity in the range 0.05 to 100 h[err], in the presence of
hydrogen in a proportion of 50 to 2000 1/1 of feed. The product from
heavy feeds is fractionated to produce at |east one cut I ncl udi ng at
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i ndex The NU-86 zeolite is preferably i nated. 20
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10 _ ABSTRACT
The invention concerns a process for improving the pour poirxt of a feed comprising paraffins
containing more than 10 carbon atoms, in which process the feed to be treated is broﬁght into
contact with a catalyst comprising NU-86 zeolite and at least one hydro-dehydrogenating element,
at a temperature which is in the range 170°C to 500°C, a pressure in the range 1 to 250 bar and an
15  hourly space velocity in the raﬁge 0.05 to 100 h™, in the presence of hydrogen in a proportion of 50
to 2000 111 of feed. The product from heavy feeds is fractionated to produce at least one cut
including at least one middle distillate with a reduced pour point, and a residue including oil bases
with a reduced pour point and a high viscosity index.
The NU-86 zeolite is preferably dealuminated.

20



CATALYST BASED ON NU- 86 ZEOLI TE The present invention concerns
a process for inproving the pour point of feeds containing | i near
and/or slightly branched, long (nore than 10 carbon atons) paraffins, to
convert feeds with 5 high pour points t®» at |east one cut with a reduced

pour point, with good yield This cut can be a m ddl e distil Iﬁ&e
and/ or an RROCESSFO! M THE PQUR POINIOF SARAFEINIC FEEDS U GA
. PRI OR ART H gh quality lubricants are fundanentally i nportant

for the proper operation o€CATAIYST BASEDONNG86 ZRQLERBbi | es and trucks.
| However, the quantity of paraffins originating directly from 10 untreated

' crude oi | W tihePpraRit nveitivh coiteristn Proicksstfof ithrovigethe Pogopéint uPfoeds vortaining

very low with respect to the increasing demand in th| S sector.

a1 rineaf 850007889 BrtcBbd dobe(fSee 35 10 Safbon kRS pebdlTn, o Robler 206 ot
el mivais St fo oo 4 A HERT o e el it e

t hen used, as 0|I 15 _bases_ or as, ker.osine p01 é& ]J;‘H
H gh nolreiddledistifiateand/erangil base, which thus has 2 higbJscosity AEX.s| i ght |y br anched
whi ch are present in the oils or kerosine or jet fuel result in high

pour points and thus to coagul ati on BRIODBRART t enper ature applications.
In order to reduce the pour points, such |inear paraffins which are not or

are only sl i gifighyqualiey itetbantsSire fendapiantatlyeinypontanp frt thel properl operativnedf madem

Thi s operation can be carrl ed out by extracting with solvents such as

pr opane 1111?%3“ Yito dtruci'se'[ PlofevirC tRE Qualititp ok Parafiihd) oFERREAE ditectly from
nmet hyl et etone However, such technlques are expensive,

o S q@%“ﬁ%%ﬁaﬁ%géﬁsﬁges L

g?g{)?:)rgqseﬁpv%é&tﬁegnomer oy agcll?nrthlv\éesle tk(l)t part of. Whl ch_ can be elim nat ed b%

Because of their formselectivity, zeolites are anong fhe cat aI ysts whi ch
are the nost Heawy. oil fractions containing large amounts of linear or slightly branched paraffins must be

treated in order to obtain good quality oil bases in the best possible yields, using an operation which
aims to eliminate the linear or slightly branched paraffins from feeds which are then used as oil

15  bases or as kerosine or as jet fuel.

High molecular weight paraffins which are linear or very slightly branched which are present
in the oils or kerosine or jet fuel result in high pour pointé and thus to coagulation for low
temperature applications. In ordér to reduce the pour points, such linear paraffins which are not dr
are only slightly branched mﬁst be completely or partially eliminated.

20 This operation can be carried out by extracting. with solvents such as propane or methyl ethyl
ketone, termed dewaxing with propane or methyl ethyl ketone (MEK). However, such techniques
are expensive, lengthy and not always easy to carry out. |

A further technique is selectivé cracking of the longest linear paraffin chains to form

compounds with a lower molecular weight, part of which can be eliminated by distillation.



The idea underlying their use is that zeolitic structures exist which have
pore openi ngs which all ow |l ong linear or very slightly branched
paraffins to enter their m cropores but which exclude branched

par af fi ns, napht henes and aronmati c conmpounds. This phenonenon | eads to

sel ective cracking of 5 linear or very slightly branched paraffins.

Zeol i t e base®ecausalof sheir farmiselactivityyeeolites arecamong the catalysts whiclr 8ie the metjusad.
ZSM 12, ZSM 22, ZSM 23, ZSM 35 and ZSM 38 have been descri bed for
their ugheiideasinderlying tksisase. is that zeolitic structui¥sxiss wiich hidve poso opendrigstwitcle allow
zeolites can produce oils by cracking feeds containing |ess t han 50%
by Wei 0linglindat &e@érygﬁ%ﬂﬂgrlﬁlﬁﬁ 1ol pififiinsSto! et teiPhRAGHAEs Bt valith Bxciu Ged

for feeds contai nfn g“her gquantities of these conmpounds, It has

becone r i ' ; ' :

For mat | SABCPEY upbiifingS Pl Sl SPhpRds, s phéddRiiof 16ids 15 SelePANE ok e
such_as _but ane, r%gﬂng, e ne and net hane, which considerably reduces the
yi el 8 ofinERIQOr vey slightly ﬂ“ﬁ’t&%ﬁ"?f %Bf'her zeolites (ZSM 22, for exanple),
encourage isonerisation of these conpounds and are_nore suitable for
hi gh yi el d pZeelitet based satalystsswith igtermediate paretizes s6hAsNESMrBIZSM-11,088Mr b
on devel opi ng an i nproved process for reducing the pour point using a
cat al ysZSh2207SM-23 )7381-35 ahd ZEM-38 ihavebeenaiescribed for their use inesavly progesses. can
produce both m ddle distillates with a reduced pour point and a

resi due incl pebdessesivsingaoffe of thoscizeohiscRst préice oils by Eﬁbglhﬁ/l&%@s%ﬁlmng less

Vi scosity i ndex.

pour  por it 2% oy weigh BF e 8 ikl O Yty Ry ARSI ET HRINGE fOF foods
h 10 b I 0. whi h d b . .
br odgne PAeRtReR i o Sel e, i b Tpcke dBrybir ECompking thein asipe

one hydro- . dehydrogenating el enent,  at tenperature which is_in the
range 1Hyseeeqlites lsadiothe formation ﬁb&ﬁm@vﬁ&%@ght produgts with lowmolocplan weights
and an hourly space velocity in the range 0.05 to 100 h[err], in the
pr esenc&udlyf as bﬁ%?dmm,iﬂhﬁ/mermﬂpmeﬂm which considenably nedecest theadeld afhdesired
treating a heavy feed, the product obtained

products. Other zeolites (ZSM-22, for example), encourage isomerisation of these compounds and

are more suitable for high yield producﬁon of oils.

15 We have concentrated our research on developing an improved process for reducing the pour
point using a catalyst based on NU-86 zeolite. This process, applied to heavy cuts, can produce both
middle distillates with a reduced pour point and a residue including oil bases with a reduced pour
point and high viscosity index. |

| | | AIM OF THE INVENTION

20  The invention provides a process for improving the pour point of a paraffinic feed
comprising paraffins containing more than 10 carbon atoms, in which process the feed to be treated
is brought into contact with a camiyst comprising NU-86 zeolite and at least one hydro-
dehydrogenating element, at a temperature which is in the range 170°C to 500°C, a pressure in the
range 1 to 250 bar and an hourly space velocity in the range 0.05 to 100 h™, in the presence of

25 hydrogen in a proportion of 50 to 2000 I/1 of feed. When treating a heavy feed, the product obtained



4 Is fractionated so as to obtain at |east one cut including at |east
one mddle distillate with a reduced pour point and a residue
including oil bases with a reduced pour point and a high viscosity index.
Eur opean patent EP-A2-0 463 768 descri bes4aNU-86 zeolite in its hydrogen
form - desi gnat ed H NU- 86, obtai ned by cal ci ni ng and/or .i gn exghangi ng
as synt tie fiactahabdd DG toobtiin at least ope ouldneluding af leastene; migdla distillate with asigduced
describes its synthesis process. This NU-86 zeolite is characterized by the
fol | owi ngbuXpbiny ant 4 fesitiut imtudih®gil bases with a reduced pour point and a high viscosity idexay
diffraction diagramfor H NU-86 zeolite dlerr] (A

I/1]err] pé’a% -A2-0 463 768 describes NU-86 zeolit&in its hydré xﬂfbthdéﬁgnated
wto m} (1) Bulrd 8”%%6]3{ yr’r}ée

0. 15 - 2 f
wom  H-NU-§6cobtained by calcining and/o¥ ion exchingifig 9 Q}Ql\l,;\%ecs)lgfd {‘13 86, used i in t}lg PLocess o
wto 3.93 .0.08 w . . .. .3.85 .

s to S\r/r}s the invention,) Ibalso describes its synthesis process. This NU-:#? zeolitejs gﬁf@f@ﬁ% @éthe
w 3.10 0.06 w 2.070.04

w 10 following X ray diffractionsliagman: t he rel atlve intensities of the peaks,
graduated on the follow ng scal e: w = weak (I/1[err] in the
range 0 to 20); m = medium (I/1[err] in the range 20 to 40);

S = strong (I/1[err] in the range 40 to 60; VS = very

strong (|/|[err] inthe ry (ﬁﬁriammﬁi rani for HNU.86Geolitecs t hat the peak

I s broad ; ] certaln nunber of peaks,] the
| ar gest |- 3 t em berng—tthose IUL,ol!. [:Eu rterpt arar SpaCI mgs i[er_r] of
11. 80, = nd10-60- (2) Heh-eates—that—the pcar\ +s—consti tut ed
by a dopubl- B9 =Qelder t hol ess__in Qnmm&@wLm— not be
resol ved10.60 £#0el5di ffract ogram and agWtomdlt it apnears as a silngl e,
unr esol v&60 pdalks w

424 +0.10 : wtom

416+0.10 wtom } (2)

4.10+0.10 wtom }

3.93+0.08 Vs

3.85+0.08 sto vs

3.73+0.08 ' m

3.54+0.06 W

3.10+£0.06 ol

2.07 £ 0.04 W

10 I/I, represents the relative intensities of the peaks, graduated on the following scale:

W = weak (I, in the range 0 to 20);

m = medium (I, in the range 20 to 40);

s = strong (I/, in the range 40 to 60;

Vs = very strong (Il in the range 60 to 100).

15 (1) indicates that the peak is broad and asymmetrical, containing a certain number of peaks, the

largest among them being those located at interplanar spacings dua of 11.80, 11.10 and 10.60.

(2) indicates that the peak is constituted by a doublet. Nevertheless, in some cases the doublet may

not be resolved in the diffractogram and as a result it appears as a single, unresolved peak.



5 The structural type of this zeolite has not yet been
officially attributed by the synthesis comm ssion of the | ZA
(I'nternational Zeolite Association). However, follow ng the work published
at the 9[err] International Zeolite Confesence by J. L Casci, P. A Box and

M D. Shannon ("Proceedings of .the 9[err] International Zeolite )
Conf er ence” . Therstruetiral1igpe of tltis #Roliteohasbaet yes dxenoffigially atiribyigd by the synthesis
But t er wort h) it appears that: . NU-86 zeolite has a

t hr ee- dicommsissiorof e SZATtauationad Zeolite Association).nHoweverpfollowing thervedrk published
m croporous systemis constituted by straight channels with a pore opening

whi ch i | g Iﬁémpﬁ onal ZedHto ' Bonfencd\lby FALAMEsdiCP. Al Boxghid QVameShannon
whi ch a?gqg{etge“} nat e d%l I m te(?yby openings with 10 and with 12 T

R

open| ngs 0, 11 12 tetrahedral atom; ("™ nmeans pores constituted
W‘b&%l% %gpearstﬁlaq Further, the term"NU 86 zeolite"

q

used in this text rreans NU- 86 zeolites conprising silicon and at
| east ore NillSGezeolif heeh duce-diniensionalwicgopotusisystami by Al, Fe, Ga and B,
preferably 15 alum nium . The NU- 86 used |s preferably

deal um RatRsithRse-dRichsionilnistdpsrous systends censtitutéd Iynstaiight ichamels with a poie épeaing
been extracted, and it thus has a global Si/T atomc ratio which is

advant agequgby {8 %1& T atdh0s, AP, Gﬁmq staight Ehdtin€lsaWhith @Xé hRrhawely
fromthe zeolitic tranme

net wor K) by at east one heat
treat nent, al I r OWRL
| east one %8 """8% 1@3%'61 &g%[ﬁa'gl dkgmus I ng g%rﬁ*eiesast g%e%lso

solution of a ral organl C The global Si/T atom c
ratil® of t%‘@?&'& lgnq I"Vﬁ‘rrﬂ)rg‘dt‘ﬂ%l%gcﬂﬁ?mﬁG and

advant ageousl y about 20, preferabl m)re than about 22 and nore preferabl)%
in the range TEhsderm Spore openingsowith 30 1130102 tetrahedml atoms(T)” means pores constituted by

10, 11 or 12 sides. |
Further, the term “NU-86 zeolite” used in this text means NU-86 zeolites comprising silicon
and at least one element T selected from the group formed by Al, Fe, Ga and B, preferably
15  aluminium.
The NU-86 used is preferably dealuminated or more generally, at least a portion of element
T has been extracted, and it thus has a global Si/T atomic ratio which is advantageously more than
about 20. Element T is preferably extracted from the zeolitic ﬁ'amev;rork (or network) by at least
one heat treatment, optionally carried out in the presence of steam, followed by at least one acid
20 attack or by direct acid attack, using at least one solution of a mineral or organic acid.
The global Si/T atomic ratio of the zeolite is preferably more than about 16 and
advantageously about 20, preferably more than about 22 and more preferably in the range about 22

to about 300, or about 250.



6 The "deal um nated” NU-86 zeolite is at |east partially, or

practically conpletely, inits acid form i.e., in its hydrogen
(Herr]) form The Na/T atomic ratio is generally less than 0.7%
preferably | ess than 0.6% and nore preferably |ess than 0.4%

The process can advantageously convert a feed with a high pour point tQ a .
product with Ehe ‘aiealwmateﬁ’omf-/%mqh.te istatdeast partiallyy; of grec completely, in 1ty;acid
a reduced pour point (for exanple gas oils) and/or an oil base with a
reduced foamyi.@oinrits laddogen {HG forins CPhei Wa/Ti atokmic. ratio is generally lessTthan 0.3%] preferably
conposed, anong others, of |inear and/or slightly branched paraffins

cont ai Niagk than 0.6%%nd Bafkipréferably leeythah 048, preferably 15 to 20 carbon
atons, and advantageously 15 to 40 carbon atons. 10 One

advant age of ﬁg%@%ﬁggn%g?%{a%@gﬁgxgowﬁ 904 ﬁftglﬁf‘ﬁlgg Z’?ﬁ‘ﬁ ;si?t {02 prdduct @R a

not result in t oo many

T unetd oHoWeE POy dt b o S Uindlieicud Wi ReBGSE MR rRAR Bk Bl gos iy

one group VIt netal or conpound and at |east one,k group VI netal or
conpoundandirenoilbase withjaggduced paps paipt anda gy viscosifydndsXons which will be
15 descri bed bel ow Using the NU-86 zeolite in accordance

with the inveThs feed imcampaskd, among athers,sofilinieatand/on slightly branchedbparaifing ¢onteining
can produce products with a | ow pour point and products with a high

Vi scosi tat least 10 daftstdX¥atoms, C%@Mahljl d5d8.20 carbon atoms, and advantageously 15 tOE0Atdrbdn
DESCRI PTI ON F THE | NVENTI 20 The NU-86 zeolite has an Si/ T atom ¢

rati o ( pseferred) in the range 8 to 1000, in particular in the
range 8.5 to 16 for zeolites obtained by synthesis, and a Si/T atomc ratio

2t THhst o poPhe Rivabfbes BENTHRNEF Rifabnlifh S0-88 iPeolarioy 8 vk del bl vl

deal um n@tﬁ d NU-86 _zeolite.qf the jnvention, in the preferred case where T
is Al, ctheformation of taosmanylight prodigtsnet hods from as synt hesi sed NU-86

zeol ite containing an organic structuring ) )
urther, the catalyst comprises at least one hydro-dehydrogenating function, for example a

group VIII metal or a combination of at least one group VIII metal or compound and at least one
group VI metal or compound, and the reaction is carried out under conditions which will be
15  described below.

Using the NU-86 zeolite in accordance with the invention under the conditions which will be
described below can produce products with a low pour point and products with a high viscosity
index, in good yields.

DETAILED DESCRIPTION F THE INVENTION
20 The NU-86 .zeoli.te has an Si/T atomic ratio (Al prefefred) in the range 8 to 1000, in
particular in the range 8.5 to 16 for zeolites obtained by synthesis, and a Si/T atomic ratio of more
than 16, advantageously more than 20, for zeolites in which at least a portion of element T has been
extracted. | |
The dealuminated NU-86 zeolite of the inventiqn, in the preferred case where T is Al, can be

25 prepared by two methods from as synthesised NU-86 zeolite containing an organic structuring



7 ' agent. These nethods are described bel ow. However, any other nethod
which is known to the skill ed person can al so be used, also any

sui tabl e nmethod when T is other than Al. The first nethod,
direct acid attack, conprises a first cafcining step carried out in dry
air, at a tenperature which is generally in. the ra e 4 3&@#§
550[ er agent. \WFhese methodsrase described beloani Howsvers any, other imggh

the m cropores of the zeolite, followed by a step in mhlch the Zeolite is
treat e@kmeﬂbesmamlﬂwbeaauuﬂs@mmmbb\mhmmmmmwhﬁﬁanwluq err] or Hd
or an organic acid such as CHerr]CJerr]H This latter step can be

repeat ed as iR FistirhétRed, FrebtSacRPARRE domprideO® fifst Baltiringhtey ¢atded out in diegit, ot a
of deal um nation. Between these two steps, one or nore ion exchange steps

can be %@% gmaajéfy One! figt ARECNI 85690 Auich] efilindies Othe bigadic

| east st “conpletely Imnate th

al kal i ne catlon n_part.i Iar sodlu Si mJ.ar C
261 8 aSHUERng m‘% 5 RlisrSB0rEs of gﬂsleterﬁlg"'%{t%ﬁﬁ“ fhs ﬁ&sftﬁ!‘ﬁaﬁégﬁé B
steps can bhe carried out using at |east. one solution to

el i m nateated ithiamaqueoussoluion-of 4 mineral; acid,sich;as FNGs fcﬁﬁ A an organic acid suchag
order to obtain the desired Si/Al ratio, the operating conditions nust be
cor r ectCHsCOuE c This; latter step chm barepeatad as mahy pimesrastis mecgssary Hp obtain the desired
the tenperature of the treatnent with the aqueous 15 acid solution, the
concentdegiee OF dehluinitution! Betwed:d theseotwyy steps| bae oRdriore hmtmmgts&'.pqtcambetcmrmﬂ

aci d solution and the mass of the treated zeolite, the treatnent
period o%t'cbﬁfn Cat AR Sne NI, KR 2, to at leaSPpartigly Qnll - preferably almost comipléely
second rret heat treatmen in particular using steam by steaning) +.

e Bt Sy o S st of o S

the organjc structurin ent ded | the mcr res .0 e .zeqQ

The * Healupipation sigtions ot ert# xR o AT P AT A iGE ALl e
| east one NH[err]NJ err] solution, elim nate at -l east a portion,
pr ef er AHNQy sodutiondtolcjiminate @IWMIW@“S@H%M" ?‘rﬁoﬂﬁl‘ﬁ-i cul ar sodi um
present in the cationic position of the zeolite. The zeolite obtained then
under goes atInlosdestto obtain the desifed-Si#Aloatio, thebperating donditiops mustbegorrestly gelected;
| east one heat treatnent which is optionally and 25 preferably carried

OUt T N thé) Sndf BFEH Pafinebdrs HIthi resPedteud D teirastiiecd the t@amndlvith the ddaeous
range

15  acid solution, the concentration of the latter, its nature, the ratio between the quantity of acid

solution and the mass of the treated zeolite, the treatment period and the number of treatments
carried out. | | |

The second method, heat treatment (in particular using steam, by steaming) + acid attack,

comprises firstly calcining in dry air at a temperature which is generally in the range 450°C to

20 550°C, to eliminate the organic strtu:’tming agent occluded in the micropores of the zeolite. The

solid obtained then undergoes oné'or more ion exchanges using at least one NH;NO; solution, to

eliminate at least a portion, preferably practically all of the alkaline cation, in particular sodium,

present in the cationic position of the zeolite. The zeolite obtained then undergoes at least one

framework dealumination cycle compxiéing at least one heat treatment which is optionally and

25  preferably carried out in the presence of steam, at a temperature which is generally in the range



8 550[err]C to 900[err]C, and optionally foll owed by at |east one acid
attack using an aqueous solution of a m neral or organic acid. The
conditions for calcining in the presence of steam (tenperature, steam
pressure and treatnment period), also thespost-calcining acid attack
conditions (attack period, - concentration of acid, nature of acid used
and t heS505G te 999PGeand eptionelly followerl bytas least enexanid etieckruising an gqueges salufion ofa
are adapted so as to obtain the desired | evel of dealum nation. For the
sanme r eadgeral driveganic acidn 0 eonditiotsefur chlcimngranthe presencendfl stedm (tgmipermature, stéam
vari ed. In the preferred case when T is A, the framework

deal umi ?&Eélﬁé‘ and CtréatmeRIMpeiod)N Alsd thee Post-calcining el aGiadk chﬁﬁhﬂﬁi‘(at@dcﬁppenod,

optionally and preferably carried out in the presence of steam and

lzggisltte gg‘r‘\&g@ repea %@eﬁﬁw%@%&@% Eﬁ“ d\%dgtﬁcmass
ol 1 bui AOHE) S Z?%ﬁ" 510 Oblt i el L %f@e?@ﬁ%tﬁ%&'ﬁéﬁ e el renorfhe

presence of stea nunmber of successive aci.d attacks can be carried

out u5|ﬂ'§‘nb¢fqué‘ﬁﬂﬁfeaﬁé¢lﬂ'%¢lémﬂﬁk§)ﬁ@ be varied. In a variation .of

this second cal cining nmethod, heat treatnent of the NU- 86 zeolite

cont ai ni ng t hetherpyeferred saseuwhen T nsjAl ghe frameworle dealumination oyclet comprising at least

tenperature which is generally in the 15 range 550[err]C to 850[err]C,

Opt | onabhey/he trepiniehe step) optionallyrendpreferilsly cafricdtott i therpredence ofisteam| iwd attleqss
calcining the organic structuring agent and deal um nati on of the

f r AMEWOgHe SR éﬁﬂed)Hﬁt in an acic S £ Y- 86TARIiES hh bE rélieafeﬁedé often as is

optlonally tre d W|th at | east one aqueous solution of a mneral

?:Ial[err]&ﬁee% I'na Iy %W§6%ﬂéq%w§% Idg%%édgg}a%y unl(imar1
20 1o chafoing & fet e EBv“qah??waaq Ry agied DRI P Bldacs e,

sodium present in the cationic osition in the zeoli te
The si etembeyofgucoessiys acid MMWWM optysingdiffergnt acigheoncentrations.
hydr o- dehydr ogenati ng el enent, for exanple at |east one group VIl

el enent, pr eImuaabﬁxjatimnoﬁlthisnmbemd caltirring apethod;| heat ctreatnent 6f dhe NU-86 tzéulite
group forrred by Pt or Pd, which is introduced into the nolecul ar sieve by

i SR okt g ote o s mmpll A s

15 - range 550°C to 850°C, optionally and preferably in the presence of steam. In this case, the steps of

calcining the organic structuring agent and dealumination ‘of the framework are carried out

simultaneously. The zeolite is then optionally treated with at least one aqueous solution of a mineral

acid (for example HNO; or HCI) or an organic acid (for example CH;CO,H). Finally, the solid

obtained can optionally undergo at least one ion exchange step using at least one NH,NO; solution,

20 to eliminate practically all of the alkaline catidns, m particular sodium, present in the cationic
position in the zeolite.

The sieve (NU-86 zeolite) generally contains at least one hydro-dehydrogenating element,

for example at least one group VIII element, preferably a noble metal, advantagebusly selected from

the group formed by Pt or Pd, which is introduced into the molecular sieve by dry impregnation, or

25 ion exchange, for example, or by any other method which is known to the skilled person.



9 The anount of metal thus introduced, expressed as weight %

wWth respect to the mass of nol ecul ar sieve engaged, is generally
| ess than 5% preferably |less than 3% and generally of the order of
0.5%to 1% by wei ght When tpeating a real feed, the nol ecul ar

sieve of the jnvention js first forped., In a first 5 wvariation, the

mol ecul ar si eke amaum afametal thug datroduced; rexpressad as weight % withstespact & thet mass of
preferably selected fromthe group forned by platinumand pal | adi um
and can meletulansievergngagyd,tis gemdrallye less than §%4j preférablyriessnthiun 394 and lgehdrally of the
person. In particular, it can be mxed wwth a matrix, which is

gener al Iqtda{m%ms;[%‘@rwepgﬂ(rpl e a noist alum na gel powder. The m xture is
then forned, for exarrpl e by extrusion through a die. The anount of

mol ecul ar si eWfes Qﬂé %di&gyr evégq% Weihh% id ﬁr%trﬁ?nﬁﬁ‘gﬁl Q-thef

to 99.9% advant ageous y |n t rang

I I I h '
L enainl NiTipHOE B ihelbdin ReG a4 %@iaﬁ?ﬁs@%m et dengsitesk oF &6 sferpbly
+ matrix ure. Fornming can be carried out with
matri cessemgrﬁ‘flﬁéﬁe groug; fesmed; by. platipumsanc g sbe fogmed by any technique

silica-alum nas, natural clays (kaolin, bentom te, sepiolite, attapulgite),
si lica, whichrs knownitocthe killed person. dipdeticuldry itocanabe aised mmmmhm is

titani um phosphates, zirconium phosphates, charcoal and m xt ur es

t her eof geaesally tanmplnmb,efortelxmpm mﬁst@hnnmu@el gﬁ wi€rl | The AfiktufisOthe® $med, for
granul ation, can be used. e group VIII hydrogenating

net al , kaﬁing by ¥xtrisich) tHrod %}PQ i€ AThe| sHoudf of PRSI M‘ﬂw;ﬁ%ﬁé%

usi ng any process mhlch I's known to the skilled person wh

o r t a
Teed® orkehbiily in the FRlGE T4 1o SR aOURBLINY o SR s 395 15,966% fE e, wit
conpetition rat 0 _bein ast about .20 and advant ageously about 30 to
200. WhdfsPectto %ﬁ"g&?ﬁ‘?ﬁ Eﬁmﬁﬁ Q -used, a platinumtetranine conpl ex
or a palladiumtetram ne conpl ex IS normalléeused: these latter are

al most conpl dndhs rerasiping text, B¢ term “supnost]|is used to,describe thecmoleowlar sieve + matrix

mixture.
Forming can be carried out with matrices other than alumina, such as magnesia, amorphous
15  silica-aluminas, natural clays (kaolin, bentonite, sepiolite, attapulgite), silica, titanium oxide, boron
oxide, zirconia, aluminium phosphates, titanium phosphates, zirconium phosphates, charcoal and
mixtures thereof. Techniques other than extrusion, such as pelletization or bowl granulation, can be

used.

The group VIII hydrogenating metal, preferably Pt and/or Pd, can also be deposited on the
20  support using any process which is known to the skilled person which can deposit metal on the
molecular sieve. Competitive cation exchange can be used, with ammonium nitrate as the preferred
~ competitor, the competition ratio being at least about 20 and advantageously about 30 to 200. When
platinum or palladium is used, a platinum tetramine complei or a palladium tetramine complex is

normally used: these latter are almost completely deposited on the molecular sieve. This cation



10 exchange techni que can al so be used to deposit the nmetal directly

on powdered nol ecul ar sieve before mxing it with any matri x.
Deposition of the group VIIl netal (s) is generally followed by calcining in
air or .oxygen, usual |y between 300[terr] C and 600[err]C for 0.5 to 10
hours, preferably between 350[err]C and 550[err]C for 1 to 5 4 hours.
Reduct i @nchanghmiegm cga ralsohbe toodepogit rthe metal directly anpwdered molgeulan sieye
in the range 300[err]C to 600[err]C for 1 to 10 hours, preferably in
t he randefoiétiging itGvitlvaimybibieixc | C for 2 to 5 hours. The

pl ati num and/ or pal |l adium can al so be deposited not directly on the

ol ecul ar si ?)@osiﬁkiﬁ of the grodp Vﬂlﬁnﬁﬁlﬁ? Is fctetiilly ' RIIBWEE 8§ )calRlifl n Qir 6t dx8ken,
form ng, by anion exchangée wth hexac aci d,

oroplatinic

hexachl ﬁﬁﬁl | b | agli el q]dm% o
gorrpe_tit_t%%vet %ggﬂ%@ﬁréﬁgfgca%@ylm@ﬁ% ct ailgi : _nwbsg?ggieiiﬁsg{)t%ﬁ”m
eposi ti e,plati num and/ or pal,l a e st IS dgneral Ly
cal chned Hoish REfitien 17 15fpeR 58h ted oliei exerpifish pistmperitore whiot?ls 1 g rnge
hydr o-dehxgr ogenating el enent can also be a conbination of at |east one
group VPBOO°Cto 643ECpr bio tQhpwsraclerably i thepmee AP YheSINN: dor 2 phows)  and
at |l east one group VIII netal or conpound (for exanple nickel or

cobal t). The Thetpidtinnomaretionpeiladinmodancalsohe déposited mpt dirgctlyi dnl the hioleculdarasieve, but
expressed as the netal oxides with respect to the support, is generally in

the rangs th¢miatrix (alumindBindey) B&foft br, afitk Forading| by dnior BEhangOwith Hekachidtplatinic

wei ght. The weight ratio (expressed as the netal lic oxides) of group
pr ef or oty PaacHioR RN JEERRr paBhuf iletas 1 O egRirth Rimbdtidhe Reelln i
cat By s Ryt aRRoS sl ol defbrky os ki e Batipum ape{od AR, B oyt i
gl LRI R LT ST Rt B
support Feeds which can be treated using the process of the
i nvention ar &hgdwysdr-dehvduegepating: alément can also b¢ ahcondhinationeofyathlieast omggroup VI
poi nts which are to be reduced.
metal or compound (for example molybdenum or tungsten) and at least one group VIII metal or
compound (for example nickel or cobalt). The total concentration of group VI and group VIII

15 metals, expressed as the metal oxides with respect to the support, is generally in the range 5% to
40% by weight, preferably in the range 7% to 30% by weight. The weight ratio (expressed as the
metallic oxides) of group VIII metals to group VI metals is preferably in the range 0.05 to 0.8: more
preferably in the range 0.13 to 0.5.

The above preparation methods can be used to deposit these metals.

20 This type of catalyst can advantageously contain phosphorous, the content of which is
generally less than 15% by weight, preférahly less than 10% by weight, expressed as phosphorous
oxide P,Os with respect to the support. | |

Feeds which can be treated using the process of the invention are advantageously fractions

with relatively high pour points which are to be reduced.



The process of the invention can be used to treat a variety of feeds from
relatively |ight fractions, such as kerosines and jet fuels, to feeds
wi th higher boiling points such.as mddle distillates, vacuum

resi dues or gas oils. The fernd to be treated is for the nost
part, a Cferr] cut with an initial bqQiling point of nore t han gbout .
175[err] C, pr'hl ceprosesp of thatinvantinn oan bei used) to fesat argrigty; of e@fisﬁt"n? gtgve&yhght
280[err]C. For oil production, heavy feeds are used, i.e., those

whi ch arfeaction$,esch &0keroyinew andrgetcfiels; ito Ueeds w;thchghe:ubmihng\momts such as middle
boiling points of at least 350[err]C, preferably 350-580[err]C, and

advant aggeifies, facuufAebiddsidredas bils. The process of the invention is
particularly suitable for the treat ment of paraffl n| c distillates such as
tnhceidlt reeglt ?r:alnlt'h?% va%tll}rgnrire re5| uegagﬁ%tﬁigh;ﬁ aa%??gﬂ?o\}m antpic))ftjirimre
el i e @9@2&3@}, bl G e ﬁﬁﬁ@@lﬁp@%&%@f fhlesst 289 ‘3*6{'-' oiffrodition,
o ocess Ry e%%%ﬁﬂeeﬁow ctbase:whichiae BElea 80 rf'sﬁy“m?@%eﬁ&ﬁsﬁeat SomPEKa it

aromati cs and heterocycles and have a hi 8h proportion of high m)l ecul ar
wei ght nboiling poimts of &t least350°C cpreferably (35055807 Gnandadvantageoushs at leagio38°Chi The
nol ecul ar wei ght. Typi cal feeds which can advant ageously be

treated prscésscofithe imration i$ particalardy suitable doetiv! trsatment of paraffinic distitlateoisnth as
of nore than O[err]C. The products resulting fromtreatnent in accordance

with th middle sﬁﬂ%@ WhidPdfoRfPdss ;éﬁ%' dilsS kérosings and it Fusls Gor Rhe trestadeny ob Ghdtitm

about err armunts of n-paraffins cont a| ni ng nore

tsrﬁgmloyl%gﬁdg%qﬂl%% fins coa’t‘ ai'n mre@han@@%‘?@gﬁﬂﬁ ons, ds(‘_-? satls
Tore | naspeggRRgns, dncluding, i e 30/16‘?“' fudtle ' stiiass, g cREET @02 r@ﬁ@iﬁaﬂd

this: prottl)ortlonls at | east 60% by weight. Non limting
exanpl eshysrocracking residyes. whi ch can be treat ed in accordance with the .
I nvention

Feeds which can be treated using the process of the invention can contain paraffins, olefins,

naphthenes, aromatics and heterocycles and have a high proportion of high molecular weight n-
15  paraffins and very slightly branched parafﬁns, also of high molecular weight.
Typical feeds which can advantageously be treated by the process of the invention generally
have a pour point of more than 0°C. The products resulting from treatment in accordance with the
 process have pour points of below 0°C, preferably below about -10°C. .
The amounts of n-paraffins containing more than 10 carbon atoms, with high molecular
20 weight, and only very slightly. branched paraffins containing more than 10 carbon atoms, also with
high molecular weight, is over 30% and up to about 90%, and in some cases more than 90% by
weight. The process is of particular interest when this proportion is at least 60% by weight.
Non limiting examples of other feeds which can be treated in accordance with the invention
are bases for lubricating oils, synthesised paraffins from the Fischer-Tropsch process, high pour

25  point polyalphaolefins, synthesised oils, etc....The process can also be applied to other compounds



are bases for lubricating oils, synthesised paraffins fromthe

Fi scher-Tropsch process, high pour 25 point polyal phaol efins, synthesised
oils, etc... The process can also be applied to other conpounds _

12 ~containing an n-al kane chai n suchi2zas t hose defined above, for

exanpl e n-al kyl cycl oal kanes, or contai ning at | east one aromatic
group. containing an n-alkane chaincsuch assthesa definedoahovesn &y example sralkylpyeloalkanes, or
operating conditions: . the reaction tenperature is in the range

170[ er r | éontaifii@ aElcastOne provbaticgpdyp.i n t he range 180[err]C to 470[err]C, 5
advant ageously 190[err]C to 450[err] C . the pressure is inthe range

1 to 250 bar, TR Sés%@é%rﬁ&l&ﬁ@ﬁ&%ef&ldvﬂnﬁ@?erb&ig’cqndjﬁonsz- the hourly
space velocity (HSV expressed as the volunme of feed injected per unit

I f . tal.yst. S 0o
o0, pr cf e gpaytian ibegeRiRis s Rl (PG, '700°€, bRRAAEL T e dhnde 180 CRRA 0 C,
the catalyst are brou BL intgooant act-in the presence of hydrogen. The .
amourt 1 VaB‘Pg?%&o% rCtR AN Gxpressed in litres of hydrogen per litre of

feed, is in the range 50 to about 200 litres of hydrogen per litre of
feed, preftheprdsyureis inthe ranggd ta 250 bar, pefaably in the rangeito2§barier l1itre of
f eed. The quantity of nitrogen conpounds in the feed to be

treated i&he%hﬂ?a'yphoe Yéleéityl (1AV aixprtssed as theX¥thuipe oftfgedvitjediéd pepusit volume of
preferably | ess than 100 ppm by wei ght The sul phur content is below 15

1000 ppm bé'ataayg'gtg,t@} hou ﬁfiﬁyﬁégkgﬁé Sovt 6,03 %0 abkhe 1000 profefaBLPABRLED 32b Mbs RSB Hhan

200 ppm by we antity of netals i n the feed, such as Ni or
V, is extrene oW, .. . l.ess t Q. .pp . ' r '
ess "t han 10 BUSSR0 ant atal i S Nghtdp0 e inbe oA e Rk o d8s kmount
Wien a heavy feed is treated to produge an oil, base, the, product abtained
i £ 010 ¢ 1 GERsdapgenied, cxprostReLm reBcal irogeh er NS 88 oedf iiih s ocpbgst 200
is fractionated into at least one cut including at 20 |east one mddle
di sti | | alizessfillydeogen perlitie pbfeed preferablyincthe range 400 ¢e i 3{blitrescofihydragen per litre of
bases with a reduced pour point and a high viscosity index.
The m ddfeeddi stillate can be a kerosine (the cut generally has boiling
poi nts of 150[err]C - |ess '
The quantity of nitrogen compounds in the feed to be treated is preferably less than about
200 ppm by weight, more preferably less than 100 ppm by weight. The sulphur content is below
15 1000 ppm by weight, preferably less than 500 ppm, more preferably less than 200 ppm by weight.
The quantity of metals in the feéd, such as Ni or V, is extremely low, i.., less than 50 ppm by
weight, preferably less than 10 ppm by weight and more preferably less than 2 ppm by weight.
When a heavy feed is treated to produce an oil base, the product obtained after treating the
heavy feed with the NU-86 zeolite based catalyst is fractionated into at least one cut including at
20 least one middle distillate with a reduced pour point, and into a residue including oil bases with a
reduced pour point and a high viscosity index.
The middle distillate can be a kerosine (the cut generally'has boiling points of 150°C - less

than 250°C), a gas oil (heavier cut than kerosine, generally at least 250°C to less than 400°C, or less



than 250[err]C), a gas oil (heavier cut than kerosine, generally at |east
250[err]C to less than 400[err]C, or |ess .

13 than 380[err]C). The oil is thus in the 380+ or 400+ residue, the
cut points can vary to sone extent 1ldependi ng on operative
constraints. The followi ng exanples illustrate the invention
wi t hout tham38Q0°RY The aikisghus in the 380+ or 400+ residue, the cut points can vary to some extent
EXAVPLE 1 5 The starting material was a NU-86 zeolite prepared

i n accordépeiing o bperativetoastzaints. EP- A2-0 463 768 with a global Si/Al
atomc ratio of 10.2, and a Na/Al atom c ratio of O0.25. ' Thi s
NU- 86 zeol i t erHeifoRéwing@RAMBIRS ilftisitate Th&invbatibnawitiowe liflifinditd stope.St ream of dry
air for 9 hours. The sol i d obtai ned underwent four ion exchange steps
in a solution of 10 N NHANG3 at abouty C for 4 hours for each
exchange step. The solid obtained was designated as NH err]-NU-86/1 and bad

an 0 Si/ ratio of 10.4 and [Al.ratio of 0.013., The r. I ni
hysfoo- chen sl Sesideqop@RAl pat e B8 Zeotite Rt imrapspidages” wifl Expplé 2 of
val ues were determ ned as follows: . For__each sanple, the total
sur f ace Ei-A2-0:463; 768 weitly global JifAlatomicatia of 10.2gand pNy/Ad ptamic satimefd) 25

I's measured fromthe X ray diffraction diagrans, then for the sane zone,
the surface dhisNUF86 replite first paddrwentsdry icelcmimgatr 550°C jn b strearh of dey ait for/@ baurs

sec_ond recording with a step size of 0.02[err] (20) was : nmeasured. The
rati o ofTHel36k& obtaihed A& wentiouf RAcex gfepp aok sdlimidreof FUNMNEANGS £abois100°C
characteristic of the quantity of crystalline material 1 n the sanple.

Thi s 1 atg,04 Rburs E’Sﬁ%cﬁ akdHan %é h g&ﬁp&gﬁq ; t&?&mﬁﬁ- 861
peak r atf?o g{)urg reference a?crtg]}'e?\%l ch 1s a?%iwta? gﬁsllﬁ/a consi emg?}gn%@ Hadsn
co et gl 09 i ne. . th e f ystalblinity | n . o
expr oo SiPALEAE g 1A ¥4 B Nel roti B 083 D8 vofhat i slerhiaf ifagrarisippare
carefully sel eﬁt eid as the relative intensity of the peaks varies
dependi ﬁéo%“% @ledi ure, the proportion and position of the different atons
in the structure unit, in particular the cations and the structuring
agent . Hde values seeadstermingd asfollowsisent description, the ref erence
selected is the formof NU 86 which had been calcined in dry air and
exchanged t hiRee each sample, the total surface area of the signal over an angular range (26) of 6° to 40°
* is measured from the X ray diffraction diagrams, then for the same zone, the surface area of the
15 peaks as the number of pulses for a stepwise 3 second recording with a step size of 0.02° (26) was
measured. The ratio of these two values, surface area of peaks/total surface area, is characteristic of
the quantity of crystalline material in the sample. This ratio or “peak ratio” is then compared for
each sample with the peak ratio of a reference sample which is arbitrarily considered to be
completely (100%) crystalline. The degree of crystallinity is then expressed as a percentage with
20 respect to a reference, which must be carefully selected, as the relative intensity of the peaks varies
depending on the nature, the proportion and position of the different atoms in the structure unit, in
particular the cations and the structuring agent. For the examples of the present description, the
reference selected is the form of NU-86 which had been calcined in dry air and exchanged three

times in succession with an ammonium nitrate solution.



times in succession with an amoniumnitrate sol ution.

14 The m croporous volune can also be estimted fromthe
guantity of nitrogen adsorbed at 77 K for a partial pressure P/P[err]
of 0.19, for exanple. 14

TABLE 1 Sampl e X ray diffraction . .. Adsorption
Cryst al | i ni t yT@snicroporous wjlame fan also ﬁvemted fipapthe gpantity of nitrogen adsorbed at 77
(mMerr]/g) m liquid Nerr]/g NH[ err] - NU- 86/ 1 100

423 K for Dpakfidl pressure P/P; of 0.19 for éanfple.zeol ite crystallites were in the
formof crystals with a size of 0.4 [errlmto 2 [err]m The

NH err]-NU-86/1 zeolite was m xed with SB3 type alum na from Condea. The

m xed paste was extruded through a 1.2 mmdie. The extrudates were
then calcined at 500[err]C for 2 hours-lim;ﬁﬁ' then dry inpregnated

W t h a gergt+ea—ofyprattgumtetranre—chrprradetP Itz term™h Jerr],
and fi nE;L-L&ELc-a! Gi ngd'a“ﬁ@ U ool brel g 'A@oﬁi’gg{gwtent in the
final clatalyst d was O. WIWEYG%) and | he \SBZET z¢ol'Y't e cor? gnt
expressied with respect to the ensenble of |t he(t/al yqmbligud Na/g 12006 by

wei ght .| NH,-NU-86/1 EXANIBLE 2: Eval {iati o#23of cdtal $sk62C1 with a
hydr gcr acki ng resi due Catal yst Cl1 was evaluated by treating a

hydr ocr acki NngTRENUISE zdoli eriistiifitds\were irbthe b 6f crystals with a size of 114 pheRD
the follow ng characteristics: 15 Sul phur content (ppm by wei ght

10 NIt T OBRONEORTG B/ 1AM Was 5l With S53 type altitiha BOI Cofdea! ThEkmixed paste

+40 Initira I'1'Tng poi
345 50%

470 wghmtthmugh a 1.2 mm die. The extrudates were thé'lgigalcined a? 506°C for 2&0,{ IS i):/lsatir
Cl, the preparation of whjch was, desg¢ribed in Exanple 1, ed to
prepar e tgn dry impgsgnated cwith aosalution Pgé’i? ﬁ“ﬂ@é“gﬁb‘?@d‘e Wﬁh& and finally

10  calcined in air at 550°C. The platinum content in the final catalyst C1 was 0.7% by weight and the

zeolite content expressed with respect to the ensemble of the catalyst niass was 20% by weight.
EXAMPLE 2: Evaluation of catalyst C1 with a hydrocracking residue
Catalyst C1 was evaluated by treating a hydrocracking residue from a vacuum distillate.

The feed had the following characteristics:

15 :

Sulphur content (ppm by weight) 10
Nitrogen content (ppm by weight) 1
Pour point (°C) +40
Initial boiling point 281
10% : 345
50% 412
90% 470
End point 543

Catalyst C1, the preparation of which was described in Example 1, was used to prepare an
oil base from the feed described above.



15 The catal yst had been reduced, in situ in the reactor, in
hydr ogen at 450[err] C before the catalytic test. This reduction was
carried out in stages. It consisted of a stage at 150[err]C for 2 hours,
then an increase of the tenperature to 458[err]C at a rate of 10[err]C/ mn,

then a stage of 2 hours at 450[err]C During this reduction
procedur e, t Ehehgedalysschnds besn iB sitgoio lhﬁtﬂe%‘goﬁ;fml-lydmgeﬂlﬂt‘}@ G before the
catal yst The reaction was carried out at 265[err]C, at a

total preagiytictest| This actionrwasatried oy dir stages. It consisted afia stage2attS07C Forahbouss,
hydrogen flow rate of 1000 litres of H2 per litre of feed. Fractionating

the  thefhd iRale 5 e WafipdiaRl do 430°€ at @ e of TeOMEn Atona slgt of D oars m4S0°Q
m ddl e st te cut W|thab0| i ng poi nt of 150-400[err]C

the not Durid s {ifitio ffocsyily B IMIERT AoNRHE W%"%ﬁ HEEFERY) R 1A Ul cetapie

| ess than 400[err] C) was 25% by wei ght and the oi | base yield was 75%

by wei ght. The .ch Ch £loj~St L CS | t e

h et of | ovPtfgreagtipn, was cartied” ok ARG bt el r@?s?“% b 12'WEPA %t Bpfgf'sfad
Pour poi nt -12 ht

75" P Sty of 2 1k ped pddrogsn flovpale Eﬁléé{ghm of i perre of f%ﬁe Haérioriting the
Thi s exanpl e denonstrates the inportance of using a cat aI i n accordance
wi t h t hesffluent allowed enwildrase thbe recovered agiagesiduee aggarmwdlen stiflate put with gjbeiling
feed, in this case a hydrocracking residue, while preserving a high
Vi scosi tpbmtfbi@so@ﬂbﬁ’c (400°C excluded) and light products. Under these operating conditions, the net
EXAMPLE 3 The zeolite of Exanple 1 was used. 20 Thi s

NU- 86 z e&;nlﬁ ohldfs,bo%ﬁ?ﬁdﬁﬁaﬁ (Witta Béilifis Poitd offesShiRh 4009C) was 25% by wwighefand the

cair for ours
10  oil base yield was 75% by weight.

The characteristics of the oil obtained are given in the following table.

Viscosity index VI 132
Pour point -12°C
Oil yield (weight %) 75

The pour point of the gas oﬂ was -33°C.

15 This example demonstrates the importance of using a catalyst in accordance with the
invention, which can reduce the pour point of the initial feed, in this case a hydrocracking residue,
while preserving a high viscosity index (VI).

EXAMPLE 3
The zeolite of Example 1 was used.
20 This NU-86 zeolite first underwent dry calcining at 550°C in a stream of dry air for 9 hours.

The solid obtained underwent four ion exchange steps in a solution of 10 N NH4NO; at about 100°C



The solid obtained underwent four ion exchange steps in a solution of 10 N
NH err]NOJ err] at about 100[err]C : ' '

16 for 4 hours for each exchange step. The solid obtained was
designated as NH err]-NU-86 and had an- 16 Si/A ratio of 10.4 and an
Na/Al ratio of 0.013. The remai ni ng physi cq-chem cal characteristics are

shown i dorrd bpwrs for qach exchange stepy | The solid pbiainrd was designagad asNHyNU8§ agd had an

nitric acid solution at about 100[err]C for 5 hours. The voI'uma_ V of
t he ni t Si/Al saticdofS1).41and an dassl ratio ofiD)013.q The rerdainingtphysico-chemicl chagicfgristioy are
the NU-86 zeolite used (VW= 10). Fol |l owi ng these treatnents,

t he zeolshéwn @bTablect] The Ni-86 gaslite dthét unddrwest] trédtiméift/with ht6N) aiirie acid solution at
global Si/Al atomc ratio of 34, and a Na/Al atomic ratio of 0.005. These

Cryst al LBGiAPC f6KShours. TheARMBY 66 hRfie 64i8'sbRkibi Sscl (o MY Ufbalél T ihnEs the

bel ow.

Sanpl.e . I i ffr.acti _ Adsor ption

Cr ysfal IWtyv()&}ﬁeﬁﬁ'éygegngwW/(% err]=0.19) (mMerr]/og) m
liquid Nerr ) NH[ err]-NU 86/ 2 _. ) 99

458 Foflgwing et westhents, the zeolifs obiainsd was deriEnpiodas NE USRS, ypbad a
al umina from Condea. The mi xed paste was extruded through a 1.2 nm

di e. Thglabal Si/ddmtomigaatio of 34, and @ Nahlators@oratioraf.00Y. Thesa erystaHogmaphic rasd
dry i npregnated with a solution of platinumtetram ne chloride

[ Pt ( NH[ edsdrpliexr cHakdctdristicd are showih imTably 2bslosv.ned in air at 550[err]C
The platinumcontent in the final catalyst was 0.7% by wei ght and the
zeolite content 15 expressed with reageg2to the ensenbl e of the

cat al y;_t Tamplees pU70 b Aifraction ~ Adsorption
EXAMPLE# e ?..c Viohy TS gvar ugt eu Dy T RE

hydr ocfacki ng resi Hue erFXS? Va ,"Lﬁﬂ-di stifl | at 8%3‘" _ I"% ?E|a oil base.
The feed-had-the fbll| ow ng characteristids. (m 85) ml hqm Z/g

NH,-NU-86/2 99 458 0.180

10
The zeolite was mixed with SB3 type alumina from Condéa. The mixed paste was extruded
through a 1.2 mm die. The extrudates were then calcined at 500°C for 2 hours in air then dry
impregnated with a solution of platinum tetramine chloride [Pt(NH3)4]Cl,, and finally calcined in air
at 550°C. The platinum content in the final catalyst was 0.7% by weight and the zeolite content
15 expre_ssed with respect to the ensemble of the catalyst mass was 30% by weight.
EXAMPLE 4 _
The catalyst was evaluated -by treating a hydrocraicking residue from a vacuum distillate to
prepare a oil base.

The feed had the following characteristics:



17 Sul phur content (ppm by wei ght) 10 Ni trogen content (ppm

by weight) 1 Pour point (O +40 Initial boiling
poi nt ' 281 10% 345
50% 412 90%

470 End poi nt 543 The

catal yst_had been reduced. in Sltu in the reactor. in hydrogen at 450[err] C

bef ore tSulphurcontenta(pph;tyl ﬂ}t Thi B0 r educti on was carried out|in stages.
It congmNg atveidh®) err][qQ for 2 hours, _ t hen an}i ncrease of
the ter 7 ' al a Tpfg of I mn, Then a stage f 2 hours
at 450[[R/IT G a: o Ty this—TEduT mprocedure, thetydrogem|fl ow rate
was 10QgHrt+ Fer+—petr—Htr suata+yot The reaction
was cal hour |y
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yield was 73% by wel ght 10 The characteristics of the oil obtained
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5  During this reduction procedure, the hydrogen flow rate was 1000 litres of H; per litre of catalyst.

The reaction was carried out at 300°C, at a total pressure of 12 MPa, an hourly space
velocity of 1.8 h” and a hydrogen flow rate of 1000 litres of H, per litre of feed. Under these

operating conditions, the net conversion of 400" compounds was 27% by weight and the oil base

yield was 73% by weight.
10 The characteristics of the oil obtained are given in the following table.
‘Viscosity index VI 134
Pour point (°C) | - -16
Oil yield (weight %) 73

This example demonstrates the importance of using a catalyst in accordance with the
invention, which can reduce the poﬁr point of the initial feed, in the case of a hydrocracking residue,

15  while preserving a high viscosity index (VI).



 CLAIMB 1, A
processWhe\pour point of a feed conprising paraffins

cont ai n| 10 carbon atons, in which process the
feed to M!)ught into contast with a cat al yst
corrprl si ng NU- 26 %ed | and at | east one h¥dro-dehydrogenati ng el ement, at
a tenperature which is in ge 170[err]Cto 500[err]C, a
pressure in the range | to 250 bar and at an hourly space

vel oci tly i n A peocessfoe ifipdvingdthd pourpoint df a feadbhmpnsmgpmﬂinsfcdnym]mngmorem
proportion of 50 to 2000 1/1 of feed. . A process according to
claim 1, in pghedibor Bfonedlimwith | fié fed Wb%ﬁxéa@éa ist&oﬁgmht&b&ﬁact with a

silicon and at |east oné elenent T select ed fromthe group forned
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VI, A process, according to cla n.whi ch the

hydr o- dehydr’égm spgce Felogity iinjthe zanges0.05 3 loocewﬂnﬁa@.msew of hydregen ima
group VI netal or corrpound and -at | east one group VIII netal or

conpound.  proporton of 508oZ2080ilfl of feedor di ng to any one of claims 1 to 3, in
which elenent T is alum nium 6. A zeolite according to any one of
cl ai ms 21 t 0 Alprdcessiticotdinigwo chim1,ninlvetiich tHel catalyst ibased bANU-86 zeolite compridihg
20 7. A zeolite according to any one of clains 1 to 5, in which the
Si/T molar rsflidoR dndl atNlehstCorc™lefent T selected fromzﬁlet Soay $ormed by afuminiuni) iron,
process according to any one of claims 1 to 6, in Wwhich the zeollte 'S

[
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t1tanl um oxi

3. A process according to claim 1, in which the hydro-dehydrogenating element is in group
VIIL
4, A process according to claim 1, in which the hydro-dehydrogenating element is a
15 combination of at least one group VI metal or compound and at least one group VIII metal or
compound.
5. A zeolite according to any one of claims 1 to 3, in which element T is aluminium.
6. A zeolite according to any one of claims 1 to 4, in which the Si/T molar ratio is more than
22.
20 7. A zeolite according to any one of claims 1 to 5, in which the Si/T molar ratio is in the range
22 to0 300.
8. A process according to any one of claims 1 to 6, in which the zeolite is partially in its acid
form. .
9. A proceés according to claim 1, in which .the camlysi contains at least one matrix selected

25 from elements of the group formed by clays, maghesia, alumina, silica, titanium oxide, boron



e

i rconia, alum nium phosphates, titani um phosphat es,
ZI rconi H!‘MEEB memml I ca- al um nas, and charcoal .

S accerding to any one of the precedi ng clains, in which the
cat al yst has a zeolite convent which is in the range 0.5%to
99. 9% by wei ght . 5 A process accordi ng to any one of the
precedi ng cloxides ZITPWWWW@ phesphatgs, Htaniym phsphgtesozirconium phosphates, siljea-
feed is nore than 175[err]C 12. A process according to any one of
t he precedi raluminas,and charcedli ch the initial boiling point of
the feed is at I|east 280[err]C 13. A process according to any one

of the 10r ecedpRiesy AicoRling 1o ayi cie oftthé PRREAIRE Kidins il wiiith die catdlyst has a zeblite
feed is constituted by corrpounds with a b0| | Tng point of at |east

350[err]C. ﬁﬁhmuﬁh@ ggwﬁpgygi%qg,‘;,agg@y one of the preceding
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hydroc r,bon eed selectedfromth eSS ..: 18l fue

gas s cHON AR md%teemwa?f B ol i o B8 il ol o
fromthe Fi sch opsctﬂ gi%c synt hesi sed oils, FCC

m ddl e di st |ﬂl‘F 4 mgq L&C. and pol yal phaol efins. 15 15. A process

according to cl al m 13, in whi ch the product obtained, after treating the
heavy flded A process accordingfiotamy one ofitheqseceding elaimsaewhichithe initial bioiling point of

fractionated into at | east one cut including at | east one
m ddl e di st ithé feed isnatiléase280°@uced pour point, and into a residue including
oil bases with a reduced pour point and a high viscosity

i ndex. 13, 20 process according to any one of the preceding claims, in which at least 80% by volume of
10 the feed is constituted by compounds with a boiling point of at least 350°C.

4. A process acéording to any one of the preceding claims, in which the compound to be treated
is present in a hydrocarbon feed selected from the group formed by kerosines, jet fuels, gas
oils, vacuum residues, hydrocracking residues, paraffins from the Fischer-Tropsch process,
synthesised oils, FCC middle distillates, oil bases, and polyalphaolefins.

15 15. A process according to claim 13, in which the product obtained, after treating the heavy feed
with the NU-86 zeolite based catalyst, is fractionated into at least one cut including at least
one middle distillate with a reduced pour point, and into a residue including oil bases with a

reduced pour point and a high viscosity index.
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