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about 600 3"&F% Tydﬁg?s"éi‘tﬁ‘[ pimpntcyhich PR bR PPePTRENBY Bt &Y fugdrogiaakingy It 1 usqit 1o

oi l's whi cP"BRVE® R ®ti al boiling points as |ow as 436 [err] F (260[err] ©).
Pr ef er abl vy, #1353 Y the feed will boil above
600 [eryg) I M FFBS L 2 JSI,%%;EA KR about 90% of the feed will
boi™t”_bet ween ad Q) idrh bdve, el pidosssl of ihb invénkioPEbhbMBOMEmehz SPhylaRkradking ahdPrdSndrisdiiba.

Q). These hRauily empioyed thd SrBcobd Kb alBIidRCAbPEneHEnd B hydrdyBilitis GmBoridAt! PHefakitie
and hi gh n@mpérénteompieSEH intbiniaBiats PED ke SifcodMnhibpRosbifeliRoldtuiRi v wRih i@ beschisegd
ring ConMPOH &S Patédt Nb.AGOE7 SRS Seri@nt diREIbdirel df @hiEHi6 Mborpdraldl afe By tréféréncand

napht heges aRnglofgaothdr fthdiors; theO piesant) hSention BI iaset ot Wy diseyvepNthatnthe usee di alcatalpar e
Si ze sil i covataiding 26 phampdiaé Poretdize ahdiatilarS siéve cand &t Gloys Villt raetar inl él ieydbcratking| aati e
range pr odsunegizatich maciet aihydracarbbracapts feedsdbilingaboyaabalt 81611CA6a00Apesaltsit snespect he
initial fesitydigholeldalotmiddiedietiigies and ihwbe pikbase stock hadngmacediént povs poinflokargstedsliess i s a
particul ar uffhd most peferredhintgimediatp anoeef $izensilicodlureithphdsohatey melegyla Isievay fon upe idthe

t he gress esrecesspfr thy dnventien [spSARSLY. Miher eombingd yith gbvdiogendtion Tlempener)r the SHPO-11

par af f i ni cheducegiad mideagrpldiauid pradustang adubg eikkasp Rlogkipbimproved iidssnd gatisfariery PRYERSINH e d
in the pro®ddscosiior exanpl e, when the par affinic content is great er than

bout 50% by SHRS-4h pomeises aslicealyminophosphate frateripl Naag, g thigslirensiansl iceppppts crystal
gb? :ut ned. "PE\SW?{F %ﬁ‘éﬁ’“’? iS kp&éﬁ@wfnﬁnﬂq' B ?H%

ur odrgl 10its, MBRTR Mt REOPKjFL fogayig gn an
i ndex. Br eT"YUBP I =¥e paraffinic content of the feed enployed is greater

t han aboutmgg’é?%dgeipglpt, nore preferably greater than about 40% by wei ght.

The nost pre: affinic content of the feed will be determ ned by

the vi SCOS‘Lﬁe}éﬂ 'rﬁj%rgsgl%lia I Urjiesor ictta'ﬁplé?iﬁ ﬁtt preslé in the uIJQ Jta*ﬂﬁg Brgglfs'?em;
enwoye%. | el rbﬁreé%ﬁtg%Sﬁol&{ofﬁ?pﬂkéﬁ%nfe?holerw%ﬁ il%ibz@ﬁdhi%ea vald Jo?f?&@ir& £ dbout
hydr of i ni ngs, ARCAPTand YEH GSHEIRA rb&pBctiely: HoTTRON Kackdhs 61 1IFBR, akifindh GRTBIRBINBRS, Riid
sone hydr ofélé &k, begi vitthinttis cbafoditiondl RRa Mo6E6d by P6IRS ASB, C, D and E on the ternary

SI LI COAL UNidgednt-62$14-1A bieprivfetabiWhitii_hé bred/Boufidbd Al ¥&tSa,20) c,Atsans @ on the tdriaryediagvam oft he
process ofFlehz Tha\sticdaludinoghospibate eleella rsiemd Basof cHaxackeistic A¢dyi pogrdaxdiffraction pattern

I somer i #z:at whinh. colaies etilbast et d-epaings\lesisynthesizad: apd calched) $ed forth rbelae il iTable brifenent
and a hydr $ARSxHLtis io thecsewsyntheszed. formhtm "audfetally hoe awdvecolfrorg 08B IGRSs an

I ntermedi ate pore size silicoal um nophosphate nol ecul ar sieve which is
described in U S. Patent No. 4,440, 871,TABHe! pertinent disclosure of which
is incorporated herein by reference. 25 . Anong ot her factors, the

present ® nvention is baspd on my discqvery thditnagiebm@np a catal yst

contai ning an intermned a Dl & ST ZE 1|0 steve_amd—a Goup VIII netal
I n a hydrocracking and ipo i tion regl - of hyd'? ocar ljonaceous feeds
boi | i ng above about 316 [e£1r' o1 (600 [1e£'

£ 2k

esul t%:i n ugexpect- edly high
yi el ds mddle distillptes ghd | ube Joj b, Dase stock havingg excel | ent pour

poi nt characteristics. 225-22.9 (doublet) m
23.15-23.35 3.84-3.81 m-s
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The nost preferred internediate pore size silicoal um nophosphate nol ecul ar

si eve for

product and a lube oil b

havi ng a 4Rh&fk
[err]tetra edral

poi nt and v
A|P&qaé Lélz&:ﬁ%%ff ShpSREh

UnItS

tHRO
ase stock of

s whlch b8t

lﬁong férI \JI
h the Sér)é?afné%

ose unit enpirica

produces a m dbarrel
I nproved yields and satisfactory pour

ch %ﬂ?@h\éﬁ'&ﬁﬁ%&ﬁﬁ% 'm\;eeﬂdeﬁ‘l

use in the 30 process of the invention is SAPO-1 1. Wen conbi ned
wi th a hydrogenation conmponent,

l'iquid

Sdidadct ure

orrmula on an 35 anhydrous

basis is: [err] wherein "R' represent $agk gl east one organic tenplating
agent present in the intracrystal line pore system 40 "ni' represents the
mol es of "R' present permoteof—ferritamdt—tas—3 "‘_6—";]“' f fromzero to
about 0.3, "x", "y" and [z rprﬁﬂpcpnf despert| \/'-IV, *ael ol e fractions of
silicon, alum num and ph)spbﬁ;&ms sai d |nolee-10.651¢t | 2342 bpi ng within the
conposi tional area boundpd 949¢f0i nts A| B41€17D|an®%8 oh the ternary
diagram of FIG 1 or prefet®abid34 within|t 8g6&6ka [bolted| by points a, b, c,
d and e on the ternary d|atf@th&8f FI G |2568/89si|l i 838 upi nophosphat e
nmol ecul ar sieve has a char B4 stic X{r &F7840ddr F¥frjction pattern 45
whi ch contains at |east H%"ﬁﬂ%aci ngs |( 4884fAt hesi¥®d hand cal ci ned) set
forth belowin Table I. O 11 i 4 i*P7BHL 4s- §§/‘?ﬂhesized form "ni
prefer8bly has a value o ?t% 02 to 0.4%3'4' BUE &0
d Rl G314 silt 9439 165 - 9.41-9. 17
(doutpr 3. ©55-60
m 20. 3- 20. 6 4.371 43 I Bader1|3 4.23-4.17
Vs 55 (g,oug 2. 85745 bo m
22,5-22.9 (doublet) 3, 9:- % '8 (Goubl 13§ 33245 ;149 | 3.84-3.81
m EP O 438 588 Bl (t%e as-sy;rﬁ;}ggsl lEd oAPG 11 conpositions for
whi ch X-ray powder diffr 10@33)@; glatoaiabif e sheansolt akped fo date have
patterns which are withih pdeogmgner al | 2eshopatoperin of Taple |11 bel ow. TABLE
1 5 29 d 29,0-29100 X[ err]]3.6v98058.|3 0-3 10. 98-10. 65
20-42 . 4-9. 65 294599851 7 3%0338.019 5-7
13.1-13. 4 6. 7p-36.4%31.7 12- 162.848-2824 4. 857-9 5.68-5.59
23-38 16.2-16.4 828R.6. 40 2.B0R.708.|95118t 2 4.68-4.62
5-6 20.3-20.6 1. 341-UB1 J62.6rP9-2667 79
21.0-21.3 4.2B-35.7130 100 27.2515248% | 03 4.02-3.99
47-59 ®2.5-22.9 (doubl et] 363-8815.3 92| 2456449 15343 b5
3.84-3.81 64- 74 24. 5} 237538 Q4deHbleB: )| 239893813 4B .10 20
26. 4-26. 8 (doubl et) 3 38‘!% 11- |2 $228794 3 23 3.28-3. 27
0-1 28.3-28.5 (shoulder)| 4395.3.13 11 1141_2%2 283: 5 3.121- 3. 094
29.0-29. 2 3.079{3,95%*  0-3 %113_2099 o
29. 45-29. 65 3. 0832326152 doublet)° | "2.023-2.006 35
45.9-46.1 1.977-1.969 02"
46.8-47.1 1.941-1.929 0-1
‘o 48.7-49.0 1.870-1.859 23
’ 50.5-50.8 1.807-1.797 34
54.6-54.8 1681-1675 | 23
55.4-55.7 1.658-1.650 0-2

Another intermediate pore size silicoaluminophosphate molecular sieve preferably employed in the
process of this invention is SAPO-31. SAPO-31 comprises a silicoaluminophosphate material having a
three-dimensional microporous crystal framework of [PO2], [AIO2] and [SiO2] tetrahedral units whose unit
empirical formula on an anhydrous basis is:

oo TMRSLALP,O:

wherein R represents at least one organic templating agent present in the intracrystalline pore system; "m"
represents the moles of "R" present per mole of {Si,AlyP;)O2 and has a value of from zero to 0.3, "x", "y"
and "z" represent respectively, the mole fractions of silicon, aluminum and phosphorus, said mole fractions

being within the compositional area bounded by poinis A, B, C, D and E on the ternary diagram of FIG. 1,
or preferably within the area bounded by points a, b, ¢, d and e on the ternary diagram of FIG. 2. The

silicoaluminophosphate has a characteristic X-ray powder diffraction pattern (as-synthesized and calcined)
which contains at least the d-spacings set forth below in Table I, When SAPO-31 is in the as-synthesized

form, "m" preferably has a value of from 0.02 to 0.3.

6



31.45-31.7 2. 846- 2. 823 7-9 32.8-33.1 : 2.730-2.706
11-14 34.1-34.4 2. 629-2. 607 7-9 35.7-36.0 _ 2.515-2. 495
0-3 30 - 36ER 04838 588 B1 2. 475- 2. 449 3-4
37.5-38.0 (doubl et) 2.398-2.368 10-13 39.3-39.55 2.292-2.279

2-3 40.3 2.238 O-EB#%, 2-42. 4 2.141-2.132

0-2 35 42.8-4% 2.113-2.099 3-6
44.8-45.2 (doubl et) 2. 023—=2—006—13-5—45-046—1% 1.977-1.969

0-2 46.8-47.1 1.941- 126929 d0- 1 Slelptivedntepsity 1.870-1. 859
2-3 40 4 85-86°0 P0.4tPi1o3s ms L1.8p7-1.797 3-4
54.%-54. 8 1.681- 1| G62-203 | 24.40-&47. 44 55. 7 m 1.658-1. 650

0-2 Another internedi ate pprageeie] sibe-£02al Um noghpsphate nol ecul ar si eve
preferably enployed in the|®26pocess93d92t hf s i nvention]is SAPO 31. SAPO 31
conprises a silicoalum nopltcmpm.se 8232.81al | havi wep a t hf ee- di nensi onal

m cr oporoous crystal framework of [err] telranedral units whose unit

enpirical fo

represent sy 3tha
intracrystalline pore system

nole of [err] and has a value of from#gfHeno 0.3, "x",
represefft respectively, the nole fractions of silicon, aluni num and

%ﬁa &Qé%s%mgﬁd%iscomalfsiﬂﬁnsj for whﬁ:ﬂ )([’FBv &o@:ﬁér]dimn% hBle presently

HattedsQrhith Gre WART the \gbriarhii2Ad SRttert § 56 WV bbibw.!
"m" represents the nol es of

n Rl
and

present per
n le

y

onposi tional area
ramof FIG 1, or

d and e on the

has a characteristic

al ci ned) which

ble 1ll. Wien SAPO 31
lue of from0.02 to
Rel ative Intensity 5

m21.9-22.1

.7-31.8 2.823-2.814

for which X-ray

ave patterns which

TABLE 1V 15 20

7-14 13.2-13. 3*

phosphorus, said nole fractiforms bErTg— Wt T e
bounded by points A, B, C [ M§43 he n r!'\f;b’r‘lm‘h“
preferably within the area Hound#ad by|poit4ss a| bo-ic,
ternary diagramof FIG 2. The 8586 copl10A9-138Nh Esm@dﬁe
X- T powder diffraction patfter @ as-synthdlsi zed drid ¢
contains at |east the d-spacl n32188t {oP¥heeRel pw ilrt Ts
is in the as-synthesized for m”’-”n‘i“ﬁpr of 6PHBPY has 12 v4
0.3. 6 EP 0 438 588 Bl TABLE7ZPE 2p 56456 d1s8
8.5-8.65 10.40-10.28 . rr§7°52‘(g-.‘2- 0540519 4. 27
4.06-4.02 wm22.6-22.[7 18 -B. g% | 31
wm 10 Al of the as-synthesizg)cf: / O3'2:3)'%>o;it6_ S
powder diffraction data hav 1&Bit | BL1H0Y ai Ped
are within the generalized a%z: (43 70f Tg{Ef_ :va beglow.
d 180 x [err] 6.1 3.23.35" 3.818-5.8136' 0 "2.20
8.5-8. 6* 10. 40- 10. 28 T2 9 5% 7 ass 9.3ba
6. 71-6. 66 1-4 25.65-25.75 | 3.473-3.460 23
26.5* 3.363 1-4
o 279280 | 3.198-3.187 8-10
28.7" 3.110 0-2
29.7 3.008 45
: 31.7-31.8 | 2823-2814 15-18
i 329-33.0° | 2722-2.714 0-3
~ 35.1-35.2 | 2.557-2.560 58
36.0-36.1 2.495-2.488 1-2
37.2 2.417 1-2
379-38.1* | 2374-2362 2-4
39.3 2.292 23
- 43.0-43.1* | 2.103-2.100 1
448-452° | 2.023-2.006 1
46.6 1.949 1-2
47.4-475 1918 1
486-487 | 1.872-1870 | 2
" 50.7-50.8 | 1.801-1.797 1
516-51.7 | 1.771-1.768 2-3
55.4-555 | 1.658-1.656 1
* Possibly contains peak from a minor impurity.
56

SAPO-41, an intermediate pore size siliooaluminophosphate molecular sieve, also preferred for use in

the process of the invention, comprises a silicoaluminophosphate material having a three-dimensional
micropours crystal framework structure of [PO:], [AIOz] and [SiO2] teirahedral units whose unit empirical

formula on an anhydrous basis is:



14.7-14.8  6.03-5.99 1-2 15.7-15. 8* 5.64-5. 61 1-8 17.05-17.1
5. 20-5. 19 2-4 25 18.3-18. 4 4.85-4.82
2-3 20.2-20.3 4. 40- 4. 37 44 B0 438 §8B 81 ». 4.21 -4.19 6-28
21.9-22. 1* 4.06-4.02 32-38 22.6-22.7*1  3.93-3.92 100 30

23 3-23.35* 3.818-3.810 2-20 25.1* 3. 548 3-4 25.65-25.75
3.473-3. m(SixAly%’z)éz 26. 5* 3. 363 1-4 27.9-28.0 3.198-3. 187
8-10 35 28.7* 3. 110 0-2 29.7

3.008 whereift-—"R" Pobrefentslateast oné -ofdric fompikfing agerk Prebéht #th® mBtsborfetalline gord dydter; 714
0- 3 355 1-"%5 represents’th® méles2of TRO present gbr Mdle of (SiAl,P2)0, and has a value of from zero to B§."0% 36. 1
2. 495- 2. 488 and ¥z"Xrefdsent respectively, the2méid fractions of sllicdh, AiGmBurd &nd phosplidrus 7¢bid2maé 2
2-4 39. 3 fractions being withi@ $h@ compositional-dteadiduridied! By fddints A, B, COB aritl H Githe teinary diagram of

44. 8- 45. FG. 1, &, ps@aldy Wi the arda Ka@indgd by points a, b,1c, 948d o on the ténaPy didgram 4fFIG. 2,
1.918 said silicop@miBlopl@sphate havingld 2hatac®iiglic X-rgy H@wder diira@ion pattbrrg@<-synthgsized and 50
51. 6- 5. Talcined] wiigh contalng 3t leasp i@ dsfpacings BetSorth belowds Fable ¥.oWhen SAPORI dss injdheyas-

cont ai ns syeiberized feim. Smhpreferiably hgsarvelug of omMBG24903.9n | nt er medi at e pore size

si |l i coal um nophosphat e nol ecul ar sieve, also preferred for use in the
process of the invention, conprises a8F¥coal uni nophosphate nateri al

havi ng a three-di nensional_nmicropours crystal franework structure of [err]
tetrah®dral units whose urﬁt 28npi [ i call f of nediAiveintessiy dnhydr ous basis is: 7
EP 0 438 588 Bl nR [err] PSENt 5 AT Tegst one or gani c

tenpl ati ng agent present allipge pore|system 5 "ni
represents the noles of pl e of [ferr] Jand has a val ue of
fromzgro to 0.3; "x", "y',208038. bEPsesent rgspectilvely, the nole
fraetions of silicon, alu 1 s and PeRssEPrus, spid ngle fractions being
gb-a0 poi nt -, B, |C, D and E on the
ternary diagramof FIG 1) ms-280€ef augddas Wt hi w-hhe ajea bounded by points
a, b, ¢, d and e on the termary dragramol FG—2,Sar d

il | umi h havi h teristic X- wl Ltfracti

ot OB SR R b

- spaci ngs set T1or el'ow I'n""Tabl'e V" "Wen SAPO-4171's 'in the as-

synthesized form "nt preferably has pgyghpe of from0.02 to 0.3. TABLE V
20

15 Rel ative Intensity
13.6-1%8.8 6.51-6.42 T - -
\T' 2 d 100 x W,
6768 | 13.19-12.99 15-24
9.6-0.7 9.21-9.11 12-25
.5 136-13.8 | 6.51-6.42 10-28
18.2-183 | 4.87-4.85 8-10
205-206 | 4.33-4.31 10-32
21.1-213 |- 4.21-4.17 100
o 22.1-223 | 4.02-3.99 45-82
S “ 228230 | 3.90-387 43-58
23.1-234 | 8.82-3.80 20-30
252-255 | 3.53-3.49 8-20
255259 | 3.493-3.44 12-28
29.3-20.5 | 3.048-3.028 17-23
45 31.4-31.6 | 2.849-2.831 '5-10
33.1-33.3 | 2.706-2.690 57
37.6-37.9 | 2.392-2.374 10-15
38,1-38.3 | 2.362-2.350 7-10
39.6-39.8 | 2.276-2.265 25
5 428430 | 21132103 | 58
49.0-49.3 | 1.856-1.848 1-8
515 1.774 0-8

The above silicoaluminophosphates are generally synthesized by hydrothermal crystallization from a

55 reaction mixture comprising reactive sources of silicon, aluminum and phosphorus, and one or more organic
templating agents. Optionally, alkali metal(s) may be present in the reaction mixture. The reaction mixture is
placed in a sealed pressure vessel, preferably lined with an inert plastic material, such as poly-
tetrafluorosthylene, and heated, preferably under autogenous pressure at a temperature of at least about

8



20.5-20.6 4.33-4.31 wm2l1l.1-21.3 4.21-4.17 vs 20
22.1-22.3 4.02-3.99 ms 22.8-23.0  3.90-3.86 m 23.1-23. 4
3.82-3.80 Wwm25.5-25.9 3. 4FLQ439588BT \\, 1\, Al| of the as- synt hesi zed
SAPO- 41 conpositions for which X-ray povvder diffraction data have presently

been obt aiy B e{ﬁ% n%& ©hndbsd -V il yshalder 6 lihif oéaﬁ:kéﬁr &LgPJ
Tabl e VI gf% Jﬁl a\Beriotiof #8m two hours to lvvél weoks. While notﬁ'ﬁau af tolthd th séo"f Ié()
13.19-12. %Smposdqérs ha% ar9foan that $h goherd; dhifring or diKer Addekate Bgithtion B the Poastibh fnixthe

10- 28 35 andlor seeding of the reaction mixture with s c%vsia% & eithér- Bd SAPES0 be proddicetOor a
20. 5- 205 6 topotdgice? sitnilar lcomposhion, Jatilitites thelcrystallizatién grbcediurd./The pkétdctds rebovérdd By any
4. 02- 3. 99 converiént MethdsuBh ZceRtrifugaBorPd filfratfdy. 43-58 40

23.1-23. 4 AteBelystalibtion the SABO Bldy Bbisdlatekband washdd with watet And dried Bi-ait OAsZreduit 36th®
3. 493- 3. 44ydrothéral 2By sifizationk Shebas-syntbebed3 SARD contdlns-viaBin 3t . ivtraB¥stélline DodHstem GB 1
5-10 45 least one form of the template employed in itsI&Matic® IGeherally, H@denaplad®® a molecBlar/species,
37. 6- 37709 bubit is possiblegstatic consleratipng permittg, timt atleagicemg olii@templatd islilessy ag a Skarge-
2. 276- 2. 2dslancing zatipn./Gengrallygthe) template {stoplargg tp move feely hgugh the intracrystalline pore system
49. 0- 49, 3 of the gqgngedlsgﬁ)gand may e 8en5>xed5by a post-treatent piocess, such agbsgcalpw@g MNeRARO at

si |l i coal ur‘“ti Spteengbaut 200G and) ahout Pﬂ’l?eiﬁ asdp the rigipplate, or by
crystal| i zeéﬁp|° ’B‘§“F°€ ’p ""h"’rf F"?F °et8'E’E' 0'2818;3682
silicon™ 6ﬁ°'ﬂ § dATseot

agent s. 6 Y °°mp ES(:E °’ﬂﬁ§a'b8° B‘F"B’g%ﬁ't" cpwgmpg ?‘WPH "%‘t Ur e.

ures Su aX are cam u
The r eact i Oyl o wm.ﬁasrs i RS no%uﬁi. car.on
ined wit Pl 'rt?a“ %"? " he Do o tngbr?po’ﬁ&f.roah Ditw i

%g gsﬁ‘u r%rﬁ fdfmuif‘ 10&%9% ProSontS Waktio Lmifurbs; TRaGf Pl 'tlloithg % Ik
| eaSt a ou;tom sition 475 1 C, and pref erably bet ween 100 [err]

and 250[err] C, unti F crystal s of the si | i coal um nophosphat e product are

obt ai ned, dmsotgiayP.jobHA period of fromtwo hours to two weeks. Wiile not
essential to the synt hesi s of SAPO conpositions, it has been found that in
gener al 25 Stheilelhi "RY isGirteraildie "aThael @ valiiecgreat bioagh toraorts{itutta lae effeetive icor@antiaiiontoti TR and
and/ or sedsiwithip bé rangecof fromgrdadnthan 2eraio @bout 8;'bS bascth aluy ot irdmszead to DQ; e, "yt"leed
SAPO t 0 bezhreprdseotitie mple fradiionst wgmblively.of silicon, piutnienm @uhphosphtruowherdine i land zvack
the cryst dieyd & valiech atjeast @i Tee rezttien pixtyrhie preferbly damedpycedmibiping Bt leasbm pertioneh t
met hod sudhe eesctive gluminimred RhpsPhorus paurcesiin e supgtantigl absepen off thp sliednospuich BGAPO
may be $0sdhesqaier cambining, thp easuliing: rractipn; raixturg eemerising ¢hej alymiflup a"¢\§h9§P'P°§‘§t§P't’°06f”'“ﬂ he
hydr ot her n‘ﬂﬁ s"E’P 8quEge YVE%i‘tth‘bﬁAqurPée syathesized |y dhis, mephadAheryalug of dT‘ né gﬂﬁ‘eﬁql’ Abqve s

i ntracryst P‘f ore stem at Ieast one formo% thhe tenpl ate Io ed in

its formati xtur 'g- it ’ﬂgé Bt ?"éafes'[':{&p rads o %ﬂth %?iem " rc t
S pOSSI bIE %‘t FialE':t genoe s S oon s oced l’e av % %ﬂ%l’ ?rﬁs sc}urcﬁ,po i e
rom

tenplate i r
i's too | arge reaaax,re iy S e rrrare orgfR! S biating

) agents (lemplates) which can be most any of those heretofore proposed for use in the synthesis of
M aluminosilicates. The template preferably contains at least one slement of Group VA of the Periodic Table,
40 more preferably nitrogen or phosphorus and most preferably niirogen. The template contains at least one
alkyl, aryl, araalkyl, or alkylaryl group. The template preferably contains from 1 to 8 carbon atoms, although
more than eight carbon atoms may be present in the template. Nitrogen-containing templates are preferred,
including amines and quaternary ammonium compounds, the latter being represented generally by the
formula R, N+ wherein each R' is an alkyl, aryl, alkylaryl, or araalkyl group; wherein R' preferably contains

45 from 1 to 8 carbon atoms or higher when R’ is alkyl and greater than 6 carbon atoms when R' is otherwise.
Polymeric quaternary ammonium salts such as [(G14Hs2N2){OH)2]x wherein "x" has a value of at least 2
may also be employed. The mono-, di- and tri-amines, including mixed amines, may also be esmployed as
templates either alone or in combination with a quaternary ammonium compound or another template.

Representative templates, phosphorus, aluminum and silicon sources as well as detailed process

50 conditions are more fully described in U.S. Patent No. 4,440,871, which is incorporated herein by reference.

The process of the invention may also be carried out by using a catalyst comprising an intermediate
pore size nonzeolitic molecular sieve containing AlO; and PO: tetrahedral oxide units, and at least one
Group Vill metal. Exemplary suitable intermediate pore size nonzeolitic molecular sieves are set forth in
European Patent Application No. 1568,977.

55 The intermediate pore size molecular sieve is used in admixture with at least one Group VIll metal.
Preferably, the Group VIil metal is selected from the group consisting of at least one of platinum and
palladium, and optionally, other catalytically active metals such as molybdenum, nickel, vanadium, cobailt,
tungsten, zinc, and mixtures thereof. More preferably, the Group VIl metal is selected from the group
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that at Lomsd. pakeh .A%’amdaramf @é@,bégdyhyakgénmﬁ Trne&b(ittﬁesu'f_ée%oﬁ?:oﬂlé”l@row Aflwfetalsi S i N

the mddle distillate range, preferably bel ow from about 357[err] C
(675[err] F) to about 385 ferr] C (72§4err] F) and above about 149[err] C
(300[err] F). The process can



45 mgintain conversion levels in excess of about 50% at selectivities in
excess of 60%t g m ddl e distillate |products boiling between 300[err] F (149
C) and about 675[err] F (343 O tF l‘ia)szl?ﬂerr] F (385[err] O.
Preferably, the hydrocarbonaceous effl uent contains greater than about 40%

by vol ure ¢ YifbaBBO Whetal diddie &s(,f%% e.ﬁFéist?i b \estéug @mgwsed%ﬁhs
[err] C (6 lbn%s 3¢k o oo o g S e P

poi Nt bel oW aGigh viskabit) RS 1t A QLEHbah th v (FBoEs SR S5 .M,eheh Uk PR as 29
[err] C (‘b?eleh_ﬁ eomBhﬁani 16h@1se0hé vibdoSIURRK oPlibd 618 15 AR S, TheRbOEN is ipBrr&mhy ON
has a | ew st 1) @bdds, a Bléhding ¥cHdheht wikba RVt s a Highviscadily ntiex, faNckamplB, gidater
Vi §60Si ty thandex,Sinke yiekd xacrses wihrimasitpuiscoSt iridex nlpans: hidrirackiiEor RHIGHE RENIKEN
be oper at aith ws otangitiaigh visdosityail lyickrezss the eisEitydnden in@rovéd yikan al so be t he
second st ageThef in@ntionowils ba dethérydarifiet by khie rfgllosiodn @ramples, wiichcdre tiltandéd toshe pdrelge
renoves niexenpdpenofdrednventioh.ur from t he feedstock -before contact with the

m ddl e ®i still ate-producing catal yst. 55 EP 0 438 588 Bl N TROGEN
CONTENT OExgrmBHSTOCKS Whi l e t he process herei n can be practiced with

utility when_ the feed contai ns or an| cCnitro (nitrogen-_containi ng

i mpurities), SARQ11oas Ppared: as figs 9'%9'&'3?"“ qqd‘ﬁ%ﬁ’?d’y 3t diffraetion ﬁﬁ'ﬂ'yls?oW’b
wei ght of SB? 'P"c 1 6 gn‘?ftsf% ﬁo‘ ‘”?’elagdﬁ.‘)‘rt HZ ﬁ?ﬁ °°P ?a(t,h ﬂPt“F% ?\
cont ent ®ofS¥ ‘? 4%801 E" "
ppmw. Part Ii)? | |-n- ro Iamme westfl c a‘:ne : I il
cat al yst Y frie s a'i‘ﬁooQF pe, 0B At
first regenef tah%)oustﬂﬂ@rcg d%lu&? con alns [ess an 10 ppnmw
of, orgagic nitrogen I'S surp r|S|n |n V|ewof the art (see for

ex‘aﬁpl e, WYssiofRigolNo. 3,894, 938) 10 SULFUR CONTENT FEEDSTOCKS The
presence of organic sulfur (sulfur-containing inpurities) in the feedstock
does not apprsidv® was bsind Iviith 36%YCatdohi® Clurriinacandl aldé b ASrid QI Rifidh) Brudte. TG
feed, for extumaelwas diidd ih @i 18 4Guraat 1211 € Y250 1K), Béd Glcingd 2 Ihbdre at 282+ C (450 fRGhHJ 2
hydr odessulHours iazE38r © 111006 * F). I The bamdate vasOtheraimpigsatdditiyrihe Sord-till hathogewith D5t wide Pd
si gni f i cansing emaqueous sbiutiod at Pd(Nis): (N@xve Vier catalylstowas @gied foi 2)bour avdttC @6d°F), then
usual | y corlcigedin ait fof tvadiburs alrgS2 1Gh(460 °§) anddywahoutshat 482t (34909 * B St wasitiees gtushed fo 24-
inter- redémesn of hydrogen sulfide and ol efinic hydrocarbons in the

ef f |l uent product stream Thus, it may be desirable in some instances that
the feel @PRe20 use in the process here| n by hydrofi ned or hydr ot r eat ed

for at |east subst ant | al rem)val of organl c sul fu

ni t r ogen- cgﬂ PWP E4 gpd to hy’i’)gédra dF’B‘E‘% %“P '6 Eﬁﬂ‘c {Tghle ¥l ot pe
i d 3 y cld

e or ool ot '3ug§' i m@v y%‘aij@ﬁi L&%s@ PFe ﬁS?d’P'(?EIEﬁ? PSR

reactor™i s used, it may be desirable to renove, e.g., flash, Ilght gaseous

products such o ] ' r§ ul ar

Si eve- cont ai nﬁ&é&%& , SRS Wy 1%he sane
actor, the nol ecul ar si evey‘@%t%ﬁ ' $ In one or nore

I g?'érs gownstream of an active hydrodenit rogenat ilon 25 catalyst. The

si ngl e react mspettdas! bl thp r3as €a-aidsy Fp roaiidds ale Efiverl Tl TabId Y Mbgetiths BE the Al ¢+ ons

suf f i ci ent(7450F # £ prdduetstdre giesngaTalsle 1, sliowihg Mhi© bil toltavd Bittvdnd higld) Vp@awe T low p6Ls

bef ore t heofneed encounters the nol ecul ar sieve- containing |ayer. The

vol une of hydCambenlivertxgepat i on catal yst relative to nolecul ar

si eve- cent ai ni Thg hgdrodehiyified \aauvmyges wil of EableYllvwae dydreeragleed overcasuliidedf qogatiech hicket
0.1to 1 tot“zgs'@“cﬁlhia'a'g"@fm opnigiping &3 wt.%Ni 3"41941\'“&%1&’ Wﬁﬁr@ngw werg jpcotalyst

| east 0.5 t &mperatprecof 32d°C46798 ﬁ&ﬁ“%rmﬁs‘&m?fﬁ56a49&r?ﬁ'@?$§“’a§22° )taiguid bepni ¢
ni trogen cofPashyelesty Q-USY)WéWe@Hé‘t%‘?ﬂ{“‘mm#hW’Pﬂ?“ a1 PI S H$rm? "is%‘ﬁ SEFigb)).
hydr ocr acki RBe SAaversignibelew 35k G0 * )yees 56 Wik +Warepeicens sonweysionds defiped as ang (c)

t he degi®e of overall hydrocracking desired. The upstream hydrotreating
catal ysts can be \AN0) g gpvent i gnal alyst |

hydr odeni t r ogen LY - e‘,o%. S.
Pat ent No. 3,401, 125 |ncorporat“6 e Gt retkffe . I'n general, such
hydrotrgating catal ysts are porous conposites or inorganic nmatrix 35

oxi des such asmgligid Bfeaucﬁhés'd;s%ned%ﬁ&'frm&%&hr@,m WO rdibwifg ¥ gRb: s ARG O E?fb“
hydr ogenat i oRo4QVRBORSMeS - K\ HuD-256> ! BNs0* )0B50%76 P ibSieasPA Eﬁdcﬁ’i'oaéjl-% sement s
of Group VI Bings @il Mbiiie @bcibraSars BbdeOilindne aga@ 140250 1S (2B1- 3R B sha 2bREVARO

of Chem stry and Physics, 45th Ed., Chem cal bber Conpany. The G oup VI B

and/or Goup VIIl or ot her tran5|t|on e1l enents can be present as netals,
oxi des, or sulfides. The hydrotreating Bat al yst can al so contain pronoters
such as phosphorus, titaniumand other materials known




40 in the art, present as netals, oxides or sulfides. The upstream

hydrot reating cat al yst need not contain a silicoal um nophosphate conponent.
Typi cal upstream hydrogenati on c &k a?&'é“ﬁﬁ tabl e for use herein contain 10
to 30 wt. % anor phous silica, 20 to 40 wt . % anor phous alumna, 15 to 30 w. %

Goup VIB Xirideyiel & 98 Fl) Gradtiong’bre Y G P GV%l%J&muf DEibLE
such as Ni Eé@)a g gg]‘ ({E 0P£6 W g‘i&&ﬁtmﬂ&%ﬂﬁe diesbA i Tabl hﬁ)elow
hydr ot r eat gﬂggm%agajrygﬁtos 3 gye an average pore size ' At he range of
about 30 4p, ¢ aé\aﬁsérmeedﬁde@ewrat@wam&m stdh B3IX-raf aifidaction ialysid. Mbre
squar es et giesifiqaly, 1056 of $59 HPQ, Werel daed 8 8D Qok AAKITBGNIS WEID sIBWIP laddel @04.2 g of

si hicoal unhinipd Bpfiadde ([CHsRCNGEAI) dnd enbt datl Gordbigeieohd. 81g@f Bstwérb glided o 40 g | ng
product s asfcLus@as-30t @0k fsilicaradubds Isolpandahd mixBmcsionyosidedty ol atiovd Witht miging udtit | S
of t en desi hanivigenebis. 45Begoftdi-e-propydnie wessthensioplyladited with Imtking yagrio getih Bdmogeneous.
referred t 8yntesih ywas cafriechow n aitefierdooltienpr aupcied ah 150 Bdor Srdeysuce a nore stabl e
oi | . Hgdr of i The érihydyoussnolay eampasitiop otthechlnined devgtwas enper at ures rangi ng from
about 190[err]C to about so 340 C, at pressures fromabout 2.8 to 21 MPa
over pr essuP-2SiPalieD:ifa Py to about 3000 psig), at space veI ocities (LHSV) from
about 0.1 to about 20, an e rec cIe rat es o rom about

267? [err] 3 ﬁ' *?;:; ro rg and20
el oytd ® r 9
di ol ef i ns " zi:g ” °“ HS) ln’ggf ka% ?waas rﬁo&i 0 v;t\‘;[:o';:

reduce the

ed n
pfepa“ ng é.t]sh%%eal shS nﬂhf bobs rttﬂ hoft bove -c (750 F)
tgéogéana hIMBavabobsdurs (2306 loblgie1.6 rwsrtdm Stk Hddgh He
| ySt's, toPgivd uf W A" bohverdidn BaicwiiBr1Ve! adbehap&aaa rdasar&ehalatea tB't efor the

pal | adi um aofpiia BRMPl cidifst T FRl $ sRwiRg iNePIs0RVd -t @EE66H 19 idREel Widd o B! 7 WeET S
such as bakigher.erhe dHspttions of thb ieSsh ciil @be, giveh lin Table2X béldwnshowiAgR PBirtpdfmt of 43 C (-
crystallineo-@.um nosilicate zeolites. Palladiumis a particularly preferred

hydr ogsnat CoThergatalybt. of Ekanipasts wesdalsorromatr8odi G (769 3 [1.3\HSV 5t2MPs oilePpressur& 2200 438
588 Bl canpdéig, arsictiax’sin®/mis ywHodmbd SCF/MIX erice-twaugie $2 0o, give |47 | wiss camersitre beloved.
Sui t abl e ca85aC\(E5sF)atherel)i indasinge diesehyidll othBat1ewtt%. Mespite Bie BigRer 20T point, thédFoup 94
3,904, 513 agitt was SillIx4BTingli low (146 ) (-850 *ED.oBhwetinspéctions of the idiesedicut aper givbn drefrbigyX t he
process of beleve present invention can be used as a bl endi ng conponent to
rai se ¥he vi scosrty i ndex of lube oils to a higher value. The lube oil is
particul &¢Ple? syjtable for use as a bl endi ng conponent when the | ube oi |
has a hi gh cosrt i ndex, for e ater 130.

decr eases N 45 "tﬂ%‘&é’ﬁ? nﬁﬁﬁe&%?‘eﬂdh‘iﬁnﬁm(ﬂ? Bieh i&%’ﬁ‘bX%?“°"

sol vent ragﬁ"fsﬁ a"'fy fou3 ugar gpmegsitoy) ¢ g CAPIRY WL Bsity oi | to increase the

Vi scosrt)b bq)g% oves yield. The invention will be further clarified by
the foll ow &xarfples, which are |ntended to be purely exenplary of the
i nventi on. E%S@ &mlde%ﬁ’rps M) RErARE InfptboRsted W 08 WASE PO Sh@VUGHRE in the

@t i fi %g.n@aaaup thY cakelysP Ednpld ﬁ?trh?l?atﬁ}% ¥Sthen: usM%%y&B@&:k oGae Yacuuh ©. 6
8@ %0gh€bil ht ¥ LAS\VAAE2MPA Bversressurd (22bt Bsig)Ndhd GIORY BShardEtholss ét;ﬁum) onda-this
vver e 15 &rhr&)yhylzaddwm B), the @bnvarsiiTbélow1385 SO 261 WasIs rfnf% I'The productiyideshrsint i |
honogene@jiven inIrakle 1. Ve dotr point sttesa885ed (482-730 Fdiesbl cubkas Q-8 *Ic[(en8{F).M 5 si l i ca
and the m xture added to the above with m xing until honogeneous. 45.6 g of
di - n- pr oExkreple e were then slowy added with m xing, again until
honogeseous. Synthesis was carried out in a Teflon bottle in an autocl ave
at 200 [ errTo @rihasrshey theyuniquariess ofnPARD-Uuin hydrberacking iqsdew pounmiddie dibtellates.| thé ned
si eve wadollpging E'YO atalyple worecipeiedaior deysiingl a it 381 C IBIP0CH) W&Pg@r'v e qil| (klen¥l) dod
made i nt 01 b %r‘rﬁ? P%P?'ﬁ@h] '-§§‘{ r"éraa'tpé overpiesswR (320Q eniad ang 3-+dPTSeYm’@ thepsand or 4

hours at SF& 250 en cal cined 2 hours at 232 [err] C

(450[e§"r] %S ' 4:’ 3 % ‘IE’P' The extrudate was

t hen |rrpre ow ::g'i’? "a §° ? 't’ ot 337 il %Pd usr @711 eous

soI ution g km 0 s APl 11 aﬁég}i %‘%250
then (y\@ d&bﬁ réhhe.2 [erT

hours err r] ? t vva then crushed to 24 42 rresh 30

Exanpl e 2 The catal yst of Exarrpl e 1 was used to hydrocrack a
hydrodenitrified vacuumgas oil (Table VII1) at

14



371 [err

] C(700 [err]F), 15.2 MPa overpressure (2200 psig), 1.3 LHSV, and
1.4x[err]
(

(8 thousand SCF/ bbl) once throug%HZ at a conversi on bel ow 385

[err] C (725[err] F) of 60 w. Bht conversion is defined as 35

.% 385[err] C+ (725[err] F+) (feed) Wt . %’r3850+ (725[ err] F+) (product X 100
vvt.%385[err]C+ (725[err]F+) (feed) 4 i{Brp_ggﬁctlons of the 385 [err] C
(725[err] F-) products are given in Ta | nspections of the 385 [err]
C + (725[err] F+) products pfre—gtver—t+a—Fabte—t>c—shewrg this oil to have
both very high VI and very| | ow gydiodesnsiifigd VacuurrSagit at i vé Exanpl e 45
The hydgodenitrified vacuupegaigy, oAl of Tabl ag¥l | was hydlrocracked over a
sukfi ded cogel | ed ni ckel - | whigetromt, SC{-FCd- alipim@a4)cat al yst containing 7.7
wt.% N and 19.4 wt.% W Theufugpptht i ons reta catal yst |[tenperature of
354[err] C (670[err] F), a| Neaginoppmpr essfire 68 15.2 MPa|overpressure (2200
psig), a liquid hourly spa:éouVEbimc'rftng(L W¥p2(3f128). 3, angl a once-t hrough
hydroger rate of 1.4x[err] 14 r.ﬁ%‘d b@l(),;) The cony ersi on bel ow 371
[err] C (700 [err] F) was Al eofvet$i on i s defined as
50 wt. % 371 [err] C+ (700[e 700[ err] F+)
(product) X 100 wt.% 371[ e The |iquid product
was distilled into fractio anges: C5-1 10 C
(Cs-230"F)- ,110-140[err]Q C (284-482 [err]F),
250-370[err] C (482-598 F) the mddl e
distillate fractions are those with the ranges 140-250 [err]C
(284-482[err]F) and 250-370 [err]C 13 EP 0 438 588 Bl (482-898[err] F).
The yiebds of the 370 [err] C (698[erBLEV fractions are shown in FIG 3
wht<h shows a_diesel (250-370 [err] C (482-698 [err] F)) vield of 36 wt.

The i nspect i onsgctidnbi6r 386 G5 flos GUY P frBin G Brodrikbkig RY Fod¥niifddomeuumEoR Y a
pour point of| - 1avel PEAPCA 1(at 571 [ € (70D * F )15.2MPa cvéipiebsiire 12208 Bsig) M 1€HIMSO @ S
descri bed bel bw and identified ﬁWSM(ﬂIﬁo%ﬁ&ﬁFﬂblﬂractl on anal ysis| Mre
5 specific I3 W F20—Jo this
were slowy aiﬁéﬁwﬁ&wnmm £ OXi (1
honogeneous. B Ryodoét Se@@iviyeWb%added t o 60. 2 g of Ludox AS- 30 (30% silfca
aqueous sol) pnd_ m xture sTow'y added to the glgove wth mxing uptil
honobgeneous. 45;5§1.g(cg_f23dilpy n-propyl anine were thenggl oWy added with i Xxing,
again uftil hprpgepeassss-pyNthesis wag carried oufgain a Teflon bottle in a
autocl ave at {L5@o-bsd(ogl-4d3-Fpr S5 days. 10 Thepanhydr ous nol ar
conposition of Hhgsspsb-rasied sieve was |[err] The siggve was bound with|35%
catapal al um pasam!s ogam7asmk0 2. 5nm (1/ 10-i nch) extrudate. The 15
extrudage was| droureRdint, nCeiFy for 4 hourd at 121 [erq8-65C (250 F), then

cal ci ned 2 hourﬁﬂﬁaqmnzgé[%uc(rﬂ(abu—[ err] F) and Z hours at b38 [erf] C

(1000 [err] F —pr-eghat-ed—by—t-he—pere—i-H—pret hod
vvith 0.5 wt.% MI/Asi ng an aqueous sol ytion of [AWR72.A4E52At al yst wa$ dried

0\22 hours af 39’2‘1 [err] (250[err] F),| then cal cPl96885-9(72419 for two hours
at™332 Lerr] £70880 F) and two hours 4t 482 [er#- @ﬁ*@@ﬂ@{eﬁ)r] F). It|{was

t hen crushed 24-42 nmesh and used t vdr ocr ac®78{82% eed of the abbve
exanple at 399 [err] C (750 F), 20 15. 2MPa over pressure (2200 psig), 1.0
LHSV and [err] (8 thousand SCF/ bbl) once-through H2 to give 44 w. %
conversion below 371 [err]C (700[err] F). Product yields are conpared to
those fex the Conparative Exanple catalyst in FIG 3 showi ng the 250-370
[err] C (482-698[err] F) diesel yield to be 7 wt. higher. The inspections
of the diesel cut are given in Table X bel ow showi ng a pour point of -40 C
(- 40[err]F). 25 C. The catalyst of Exanple B was also run at 399[err] C
(750[err] F), 1.3 LHSV, 15.2MPa overpressure (2200 psig), and 1.4x[err](8

t housan® SCF/ bbl) once-through [err] to give 47 wt. % conversion bel ow 385
[err] C (725 [err] F), thereby increasing diesel yield another 11 wt.%
Despite the higher end point, the pour :

55
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poi nt was still exceedingly low (-46[err]C (-50[err]F)). The inspections of
the diesel cut are given in Tabl ?@@‘?@l%\ﬁ/ 30 Exanple 4 SAPO- 5 was grown
f

diffraction analysis. The anhydrous nolar conposition of the cal cined sieve
was 35 [err] The sieve was extruded WakfE 5% Cat apal al um na, inpregnated
Exanpl e 3B. i g '3 A
gas oil at ﬁ R0 %

&ﬁﬁﬂiﬁﬁg deAh e o %éf%fs o
coRver si on He {bbl)te and §0% Coryersion <3 tNields are
given in Talle Xl . Po‘ﬁhleoumcm( Fp10| nt of| the 250- 38#34-8mr] C (482- 725 [err] F)
t he uni quengss of @PEW.IStUOP@ hydr odqr acki ng f or25176w pour mi ddl e
di stal®Pates| the f¥r®wi ng two catallysts were t&I¥2d for dewaxi ng
30[err] F) pour posintiated DistindtiofY vl 5c(2ZFVPa over pressure (2200 psig), and
1.4x[err] (8] '
1 bourdd with 35% pal alum na. FI|G 4 sho .sr iy & ZSM 5 cat | yst
dewaxed the |feed, JqgoProduced essentfially no -54 C (350- B0OO F)
7‘7’%&

according to U.S. Patent No. 4,4 i dentified as such by X-ray
with 0.5 wt.%Pd, and calcined in the same nanner as the catal yst of
t housand SCH/
di esel cut Was + 8CIud[Roint, FCCF + 48 [lerr] F). Ex&@®dde 5 45 To furthey show
+38[err] C (+100[er¥Y1 F) pour point | Ube oil (TaM¥e Xi1) to -1.1 [err| C(+

: T '__T‘OW NPT egnated
HZSM 5 bound with o Cat apal alumna; b. 1.\(/)\23&1{%%?5 rﬁ egnated o SAPOl

l'i quid, maki ng no [err]. The SARO 11 cata ot her han(d,

produced maitpty— i‘;u.v BetHH-rg m4““4774-‘r27£?z?5r8? H\, %35& Soeter++ F)

reg;ge.zoSS 14 EP 0 438 588 B1 TABLE VII Hydrodenitrified VacuumGs Ol 5
ity, *API 38.2 Aniline Point, [err] C([err] F) 119.1

(246.4) Sul fur, ppm 1.0 Nitrogen, ppm 1.8 Pour Point,

[err] C( F) +52(+125) 10 Distillation, ASTM

D1160, [err]C ( [err]F) ST/5 364. 4/ 388. 9( 688/ 732) 10/ 30

399. 4/2416. 7( 751/ 782) 50 435 (815) 15

70/ 90 457. 8/ 497. 8( 856/ 928) " 95/ 'EP- :

518.9/551.1(966/1024) TABLE VII11 20 Inspections of 385 [err] C (725 [err]
F-) Product from Hydrocracing Hydrodenitrified Vacuum Gas Q| over
Pd/ SAPO-1 1 at 371 [err] C (700[err] F 15.2MPa overpressure (2200 psig),

1.3 LW, and 1.4x[err](8 thousand SCF/ bbl)H2 25 Conversion <385 * C
(<725 [err] F), W. % 60 Product Selectivity, W.%[err]
. 10.6 [err] 14.0
35
N
40
45

50

65
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30, 110- 140( 230- 284 F) 6.2

140- 250( 284- 482 [err] F) 22. 4 250- 385(482- 725
[err] F) EP QA 588 B335 [eorr] C(482-725 [err] F)
Pour Point, [err] C([err] F) -48(-55) 35

Distillation, D86, LV% [err]C( F) ST/10
241.7/272.2(467/522) 30/50

300/ 325. 6(572/618) 40 70/ 9¢>

341. 1/ 356. 1( 646/ 673) EP %

(712) 45 50 55 15 EP O 438 588531 TABLE | X I nspection
+R_Product from Hydrocracking Hydh‘édenl trified Vacuum Ga

1/526)

3649335@ ) g?a/azs)

377.8
85 C + (725 F
er

:QT‘”SSE 2 (847/666)

Pd/ SAPO-1 1 at 371 [err] C(700 [e@] O, 15.2 verp 200 psiQ),
1.3 LHSV, 5 [e®] (8 thousand BCF/ be) glnd 60%
Conversion <385 [err] C(<725[ r] ) wour i n% 8%C([er
-34.4(480) doud Point, [err] (&8 (0)
Viscosity, St, 40 [err] C . 25. 76 10
100[err]C - - 5172 VI
135 Simul ated Distillation, LV% C([err] F) ST/5 .
381.1/389.4 (718/733) 15 - 10/ 30 g,,'g‘
396.1/447.8 (745/784) 50 |y w N G138 9 (822)
70/ 90 =] 466. 7/ 517. 2 (872/% 25/ 99.
541. 7/ 585 (1007/1085) 20 25 30.-35’$0 45 50 55 16 EP O 88 B1 0 5
_~~~C * mCy 10 I5 =~ wn=s
o w o "%
V\(../’ 20 S ~ & gga"
~ Ll
ﬁ g 0 < &“ gdgq
g d ¢ T8 3858
N E S,
D0 O W
= © 853
o g 8 R
] 5 5.';59
% § b Zv; — TNG ~
o § —~ ]
g ¢ g2 ga3t
: w. ™~ Io'-h. .d = e
. 48 3 %55 gy
Vot
40
5
R ﬁ:g
R Eg.tbs
45 : ® og LoSf
3 FE o°
c § 3% 9€8
S - j 7] -‘é'.._
5 B £ £o gﬁé
- g ¢ 8 88 533 5 288
3 8 8 85 £38 h8Rh
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C—~~~ I LU 20 33 It ! 200
20~~~ Ov ~= [N~~~ cva
O~ 35 Xa €0 446 sas i slicos- 40 - ~~~~~~~ 45
50 55 17 EP 0 438 588 Bl TABLE XI Diesel Cut from Hydrocracking
Hydrodenitrified Vacuum Gas O | overyfBdeAPO-5 at 51 % <385 - (<725 [err]
F) Selectivity, W.% 47.0 Pour Point, [err] C ( F)
+8. 9( +48) d opd—Poirnt 3

Cal cul ated Cek & gse‘ %gggﬁ Hydr&craclkuﬂlg Hyd}odémtn F?;z\;i":)i'b Gas Oil over PdISAPOEaét i |1 ation,
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1. A process for preparing low pour middle distillate hydrocarbons and lube oil, comprising:
{a) contacting under hydrocracking conditions a hydrocarbonaceous feed wherein at least 90% of
said feed has a boiling point greater than 316°C (600°F), with a catalyst comprising (i) an
45 intermediate pore size silicoaluminophosphate molecular sieve and (i} at least one hydrogenation
component, wherein the intermediate pore size silicoaluminophosphate molecular sieve is either (1)
a microporous crystalline silicoaluminophosphate the pores of which are uniform and have nominal
diameters of greater than about 3 Angstroms and whose essential empirical chemical composition in
the as-synthesized and anhydrous form is
50 :

MRY(SHALP,0,

wherein "R" represents at least one organic templating agent present in the intracrystaliine pore

system; "m" has a value of from 0.02 to 0.3; "m" represents the moles of "R" present per mole of

65 (SixAlLP;)0O2; "x", "y" and "z" represent the mole fractions of silicon, aluminum and phosphorus
respectively, present as tetrahedral oxides, said mole fractions being such that they are within the

pentagonal compositional area defined by points ABCD and E of the ternary diagram which is FIG. 1

of the drawings, or (2) a crystalline molecular sieve having a three-dimensional microporous
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1.

A process for preparing low pour middle distillate hydrocarbons and lube oil, comprising:

(a) contacting under hydrocracking conditions a hydrocarbonaceous feed wherein at least 90% of
said feed has a boiling point greater than 316°C (600°F), with a catalyst comprising (i) an

intermediate pore size silicoaluminophosphate molecular sieve and (ii) at least one hydrogenation

component, wherein the intermediate pore size silicoaluminophosphate molecular sieve is sither (1)
. a microporous crystalline silicoaluminophosphate the pores of which are uniform and have nominal
diameters of greater than about 3 Angstroms and whose essential empirical chemical composition in
the as-synthesized and anhydrous form is

50
MR:(SixAlP )02

wherein "R" represents at least one organic templating agent present in the intracrystalline pore
system; "m" has a value of from 0.02 to 0.3; "m" represents the moles of "R" present per mole of

55 (SixAl,P;)02; "x",

"y" and "z" represent the mole fractions of silicon, aluminum and phosphorus

respectively, present as tetrahedral oxides, said mole fractions being such that they are within the
pentagonal compositional area defined by points ABCD and E of the ternary diagram which is FIG. 1
"of the drawings, or (2) a crystalline molecular sieve having a three-dimensional microporous
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conprises an inorganic oxide matrix. 8. A process accarding to claim?7
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A process according to any of claims 1 to 8 wherein said hydrocarbon feed is selected from petroleum

distillates, solvent deasphalted residua, and shale oils.

50
13. A process according to any of claims 1 to 12 wherein greater than 50% by weight of converted product
boils above 149°C (300°F) and below 385°C (725°F).

14. A process according to any of claims 1 to 13 wherein said catalyst is disposed downsiream of a
55 reaction zone in which a hydrocarbon feed is contacted under hydroprocessing conditions with an
active hydrodenitrogenation catalyst.
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Q%deel nkbel ten mmR: @m,p\gnsz)(g[rpl ri schen chem schen Zusammenset zung auf ei ner
wasserfrei en Basis ausgedrilckt durch die Fornel.: 40 R

(MAl yP2) @2, wobeanobéi RR"nmindis®be i epanischiogaini dsni) drdrakristallirebe nPoréniytsteank Korkinddnks, nen
Por ensyst em vorTeapletemidia darseliip T\t reindeistend eind Blerpént vdnt jedet fidr Kiassed:c tEisers urell Titan;

El enent von j edand &dfoball, Magnesium, Mangiingiach Zinkdarsélit; 2t 0, tirader2? isk Sinabing pro Mol von
Magnesi #m  MangdMxARd0A0rikndgng melarp Menge'vart "R’ darstpiitagid pinenWeértyon Nulh{0) ki etwa P8 o
Mol von 45 hat, "x7, A upsb, Dziiey Melrisilgcysa NS} AYueniniuen gaw. Bespher, awesencs plst
und ei nen Wert Jelaeddsehe Qxidy. darstelian; wakeirlieMelanfeile degart sindy daB sig dnnerhalb ger pentagona-

Mol ant ei | e von "4 Z”sﬂf"BPﬁsﬂFlﬁ'ﬂfﬂﬁ‘f\ﬂ/ defipiess Auret die RS dn @ S O pnck F v rfds Sneer

IIB
Qi de, dar stel Jb)ggéwmnen ginesq?(oﬁenl\vcgs!sg'rstoﬁwalugendﬁgt?brn;[s ﬁgbgidrﬁehnd gl 40S Vo? "} rJlre]seers lstrttjzom(s:ler

pent agotfa- oberhalb von 149 *C (300 *F) und unterhalb von 385 *C (725 *F) kocht und einen Stockpunkt
unterhalb von -18 *C (0 °F) hat; und
{c) Destillieren des kohlenwasserstoffhaltigen Abstroms, um sine erste Fraktion, die Mitteldestillatpro-
dukio mit sinem Kochpunkt unterhalb von 385 * C (725 °F) enthéilt, und eine zweite Fraktion, die ein
65 Schmierd! mit einem Kochpunkt oberhalb von 371 *C (700 *F) enthélt, herzustelien.

2. Verfahren nach Anspruch 1, wobei die kohlenwasserstofthaltige Beschickung einen Paraffingehalt von
mindestens 20 Gew.-% hat.

21



| en Zysamrenset zungsfl ache definiert durch die Punk

Fig. 5 der Zeichnungen |iegen, 50 (b) Gew nnen e| nes l“ l ll ri
kohl enwasser st of f hal ti gen AbstrorfP 043He#8 Behr als 40 Vol . l | ‘ ‘ l““llll | |‘
Abstrons oberhalb von 149 *C (300 | F) und unterhal b von 385 " C (725 IF)
kocht un%. e{le pre ngq?ierllJ nr‘fxgh qnt Iwo vcc)igs Sili aluhnm%r‘hgsphﬁ)Mopeﬁulérsm%n mtlt( mr)tlerer

Destilliere umerne ers
Frakti on, d*lger %( stl I IS%t pro- He&ﬂ? ?ﬁ‘nem Kochpunkt unterhal b von

385 * C (4.7266riahr5|) ndeh biéth ber Mgﬂkcﬁé 'i‘ﬁs %WbBIQiSF ftibes Qbesgﬁdfell‘%rpmﬁéestens emem

Schni eg 81 Mygn PR SENaIR WoHbKEN, RI2Rd, VahddiubORobat, Wollra vhel Sk dusgolafif i
hekzustel l en. 2. Verfahren nach Anspruch 1, wobei

kohl enwasss everarrén hezh RhspRictBE sobsi a&mmeajneswstﬁakﬂlfslmmlﬁammm aldganisrtsens 20
Gew. - % hat. 21 EP 0 438 588 Bi 11'111 111 HE 11111 |
i1l 3. \ger Vafahrem nach ®merArdspAnspilictb 10695, wWobeivish elydridaiBgsbestandteil in einer Menge von

Si |i koal um a0 disploss,-bhivgakaut das Gewiohtibs Molbikulatsebs vorfidodanrtgyr 8Be aus SAPO- 1 1,
SAPC- 31 und SAPO 41 ausgewAhlt ist. 4. Verfahren nach einem der Ansprfche 1
bis 3, wibelVertdyen hach ieinem WagAriserdcharichied.| wobe denKatalsatoroweifercdingcviatrix aus anorgapin

Pl atin, Pal scheih @ig uplBlybdan, N ckel, Vanadi um Kobalt, Wl fram und Zink
ausgeWAhI t ist. 5. Verfahren nach Ans ruch 4, wobei der

Hydr i etsurflys Metebrampach Apsprigh 7. pobsi F'ﬂ M?H'ESAPQI“I“QGI"%I?I ausgevvhl It ist. 6.

Ver f ah d

Hstrjr?e;ﬁ gsg@&'g%%EF'Pgé Hergf’%éq’ PI'EJQ' "(?gﬂ d'f(?esclg'c!“@g 8% G5Bk 10 % bezogen

auf das qpo. rg er(1:I %gch'Vet?ne?n:%eral[nSI Ec l\nllor ha deg chlczun eler1|;a]c erlé?tnann %psto?fi- nem
Al

sor oot F I g

Matri x A'ﬁ”VéIIahIQPXécﬁ Ah&;uch 9@ W\JGJI fd@ egﬂﬂlcm%lam%ag&gﬁ g?éhcm%ﬁﬁﬂﬁdeﬂr Vglluﬁrel
ering6y

wobei di e Bggmgbd &fﬂne%@sﬁ%&&# hitSteicher Rwigch einem der AnsprUche
1 bis 9, wobei di e Beschickung ei nen Gehalt an 1 ckstoff- 20

ent hal dse e Gerdren Rech bl dSHIREPrIcAE | B¢ B WedbeictieSKohlehviakésuksfolitbescitidkiing 408 E/abigéstil-
geringer al miehAssunGIMitteFéntasphaltionén Hestbr ¢hd SomeTbrs 1 bisgewamist. 10, wobei di e

Beschi ckung einen Gehalt an Stickstoff-enthaltenden Verunrei- ni gungen,

ber echnet13avefaiien abcht @fidm déraAnspriselechéis 12 wotiel) etehradls 50 Beppvdes imgewdndelid? .

Ver f ahr en nBotukisicherhalen 140 G (302 ME) uhd itgrhal vond8ket C (TR% °F) kocht.

Kohl enssasser st of f beschi ckung aus Erd6l destil- | aten,

L6sungs i ¥t ¥eriabran pach einbm den AnspiliqRe 4 thisi SywebeiSieh Ketaleseiol strgmakydivis ¢iner Rpaldionszo3

Ver f ahr en nBe Anoeerdnstristidir doxping rkehlenyassersisffaeschickungister Bedingunagn &r <ip hadijorend des
urrgewandel téﬂraw'waawtegle@mmwwwogwmsmwkowyw%wmh nterhal b von 385

* C( 30 14 Verfahr nach ei.nem der Ansprache 1 bis 13,
wober 1oy ialvas hech B e o e RgS RO sk BB e el |
der eine Kolff Phll vsttprsageoidretistng unt er Bedi ngungen fOr die hydri er ende

Behand| ung rI S' ”gﬁeﬁn“ér%'d‘érgﬁs%ﬁ{aqci &5 ”%QBJ‘ ErI% 33 38! Yerbiahr JERBERKE T er ¢

d. 35 1 i qm?a bis 3 ig) einer Flﬁs |gk its-
At odgni ¢ r e coi DR o0t Sh s ags% e ?3@&': o6 713 e By Sem
Kat al ysat or naage@behe 50b§gc,=,gb§ ausySriifrBlifgen nach einem nsprac e
15, wobel das Verfahren be! einer Tenperatur von 260 * C bis 482 | C e| nem

Druck vomnzlvérahves nath dbPenssienel Ui 6, Wb dissss Greittr RydriRhinSdes BchnfidriS imfast.

Fl Ussi gkei ts- 40 raum Geschwi ndi gkeit von 0,1 hrl bis 20 hrl und einer
Vasser &t ofsf Vettahlen hachi Anspsuch 12, wobsi déd Hyddrdginishiigooe0 eihdrTempergtwrGon 10d0S° A 6iOBE °C
SCF/ bbl ) auswdirerDruckivord2,6 6iF 21 MBa lzernek (400 pslg bis 8000psigiraulgetint @irddi s 16, wobel
di eses wel ter Hydrofinishing des Schmerols unfa~t. 45 1& Verfahren nach
Anspr uch 187 Verigtyie InachaAnspiyehr BT oder 48i webeilxias Hydrofinishing: inpénwaseanheitveines Tallis@ebi s
340 *C und Hydrielyngskatalysatorg quspefBhripbingd. 21 MPa Uber druck (400 psig bis 3000
psi g) ®us ef Uhrt wird, 19. Verfahren nach Anspruch 17 odor 18, wobei das
Hydr of i ni 'Ie'h "?SEH\II@?@ (RAngPragha d Dis gy "éﬂbP'I"@E:I’I’éﬁ'I rI%fP’bPﬂ%%ﬁE*ﬁ'!%W@'&?%I’ s
ausgef | hrt W lenwagsesgolt WPIGQFHPWY?QE’H“'@'ﬁ'érﬂsd'&(O UClkd? *Flhat19  wobei

der durcI‘b S Verfa ren Ite ttelg? I 'Een Esgrsto&‘f
1 reh d ah{e q
ei nen ét OCkaﬁE sk\é E 55 r}l 50 un emens pun vcén e?(30
hat.
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21. Vexfahren nach el nem der Ansprfche 1 bis 20, wobei das d '
Ver f ahren hergestellte Schm erdl 55 ei nen Vi skositltsi ndimuﬂaﬂgulﬂﬂﬂ””m
150 und ei nen Stockpunkt von -1 * CFQ%G”‘W%S -57 1 C (-70 *F)chat. s
22. Verfahren nach Anspruch 1 zum Herstellen von

M ttel dest ish| @atfo hERVRRD ) | | { d Schm.erol,
unf assend: ( agio Edgsamfiﬁﬁﬁg‘g B’%’%ﬁ%gﬁ'ﬁ‘@"ﬂ@ﬁ%ﬁs £3C H“?c'ﬂél?ﬁ%em
unt er Hydr ocr aqi§hemiakigién SR, kokBrNasserStoltkRigbE Bssci®uriy lﬂteﬁméroéﬁééﬁ&hinﬁllﬂﬂé}.? whief1eN
Kochpunkt hohermisdestord1dd % Wiebd Basdhickunf dinen RachpuRkthBhEr Gis 316 *C (G060 FRhH A Shem
der ein i cht - xamlysddyj de bir aichtzbaithistiat MoRkulaiidb i iktloRF PérergrRIas BEthAERI AIO,- und
ent\bal t end ALOZRO:tetrdedREPe tOxidsintmidn GnalRindsteebif IGRIphE VIINSRITnf4BE ShoBél Sial nfdht-

G uppe Vi | - Vet abdlithisplfecMdlekulasible mit oiatitlereri RokiingriZeceh Mblbkulesivb mibrietisisl Borsrigaide, Wid
mttlerer PorersgindAnepredhr! defitietdstlistr sieb nmit mttlerer Porengroie, wie es in
Anspruch 1 def i(piEshalten ejnes kphianwasserjtoffheRigeintAbsirogisiesbeikrodhi als o Sslevesdiasb$ Nastrorhg en
Abst rons’® wobeiotoriai} voR| 48 £ GA E)ound jupiesalb Aprs 88501 (729 °F) kocht upt) @inbra Blockpankt
149 * C (300 * K tehalhveni®iG@ W) h8ndgs + C (725 *F) kocht und einen

St ockpunkt unt &9 Pertijierep qes koleawassersofihatigen Apstroms, gm (ainp ersteskralion enthaitend ditielde-
kohl snwasser st i Qﬂ@gﬂ °}Q§‘t Keshrunkt, ynterhal voR (385 o C{72 t* Flo ingt Ring Zivelienkraktion
Mttel dgg sti | PEPEPHLRAILSLmIRG mieRemKReRyIt Arhalb M h AL 700 S ) hegsstelien. 725

| F), und ei | t i,0on, ent hal tend sin Schimerol mt . ei hem Kochpunkt
ober hal b vgﬁe%iﬁg E%f&:%@?’fhsm* ?&fayséﬁfg@ o ﬁg}%‘.ﬁt PSP epthaltandan Xerumeiuch
22, wobei die BeSchickung el nen cEhalt an> XA"CKE of f - ent hal t enden Ver unr ei -
ni gUNgen, BENRABIAGE nadh AnsolubiF 5 Watf : - ]
Vo' ahr a5 naciy i Rrop i el i HOLRECHY ok bnalen HEof Fipangiton varur
StIckst of f - ent hal t enden Verunrei- 20 ni gungen, berechnet als

Sti ckst of f 26.NkfeHdMA hith VémbmL QerD RBPHIBRL 22 Ble. 24Y&obél Ndié KoléHwRssBrsiBR Bbschl@dung aus
AnsprUche 22 thdtidegsliatenybsingsthiitisl-dralophameran Bestién uall Bl aIbH &igenBniBsts

Erddl destil | aten, L6sungsmittel-entasphaltierten Resten und Schieferol en
ausgewdizs t 26.VerfalP@ ns2f einkfe rdea Anspriiciien 2 bie | 252 WOLBE Mol e 50 GBR.-92 e ufgevRndonEH e
mehr als 50 @sqdukis/ohbdwiblyom 49100800 B uer untbthalb Soro3B5 It ds “Fpkoctdd * C (300 *
F) und unterhalb von 385 * C (725 * F) kocht. 27. Verfahrsn nach ei nem der
Ansprache 2% Vsrighengachginee dey Anspidghec32\bis26 orobeitdeiatdivsatertsorasbmints dReaRdakipnea0-
ne angeor dnetn®jaggeordngt igiclp dey eike KehlenwasqasiaiicBoschiskung Bater Padingungen fiin tlie tydrierende
Bedi ngurifien fR8handiupg mi siramaktiven dtydyodenitrogepianyagsciiatalygptorkentaidianavidak t i ven

Hydr odeni tégq&aiﬂ'erun s- Kat I%sato,r kontaktiert wird, 2& Verfahren nach
Anspruch 27 ”m%jf' o) a Y eﬁf%gg'réﬂ?‘@ﬁﬂﬁg@ﬂﬁ%!?%"ﬁ%{fw in gineg) pjgaginen Reak-

ei nzel nen Reak-"t GroTKpaUIL B19RHEBY ysat or angeordnet ist. 35 29.

Verfahrgp Eéf’.‘%rf é&‘i@:hd emAﬁ? ce Zg%isly S 8i’dj V\Qb Shedgese'vgé'gaggrﬁ)g lgr? :'esoe-'cner
Temperatur VoL 490 ¢ f 56’&60 1.4 szﬁ\,,pﬁbyg_ iogdoioringie o}g i, el iokal-o
Cosr druck (qumﬂ':‘%h&\wﬁhiﬁke Phi-Ois 20°Hr™nd binér As%}{%?ﬁll-zﬁﬂcu ig aevég(r?b ‘ﬁl@ el t
von 0,1 hrl WnmdQa08'i 19608 SSEBE au RWwRgOf T-Zirkul'atronsrate von'™ th 7 s
2670 NnB/ nB (400 bis 15000 SCH/ bbl’) ausgefahrt wird. ; 40 30. Verfahren

nach ei BE 17806] MeridWvsn Haat BiRery derinSpridhe 20/BREDS, HbHRS SiSsolabitef ‘-Iy&?k‘tﬂfsﬂft QAssébhHBra%?S
Schm erdls urdntdst . 31. Verfahren nach Anspruch 30, wobel das drof 1 ni shi ng
bei einer Tenperatur von 190 *C bis 340 *C und ei nem Druck von 2,6 bis 21
MPa Qber dr 8t Reffah@d nech nshiuch B0 @Gbepdds Hydradinistiag 06l retnenTentperathbvoa 290 YEHisadan oi¢
nach Anspr uchn@enesiBruck3®n 28biset Miba $bérgrdeka#dorpisig Ibisr3000 psigPausgiBRvdt Si nes
nmetal | i $€hen Hydri erungs-Kat al ysators ausgefUhrt wird. 33. Verfahren nach
ei nem der Fhofsrarancnacty Apspricin 29 ogast8i wehe dasuhivdrefinishing \ie Ahedserdmit ipesgmstalidchdne
M ttel de- 50 Hydrierungs-Katalysatprs pysgefiislnddr st of f ei nen St ockpunkt von weniger als

-18 * C (O3 é): bis -7 * C ‘-20 * F% hat. Revend| oatlons 1. Proc~dd de

product i on>Y st‘;ﬁjhlgginlaﬁ’ha‘f"? & "ﬁ%ﬁj 20Ri%; P9y yARe derduigh des Yasfahrehhergestgiite Mitiglde-has

points 55 d oL SUTETRETTT enen RISFARYhYon (warioey ! 8<” Cffli” FXid “&1(@A " F) hat.
Revendications

1. Procédé de production de distillats moyens hydrocarbonés et d'huile lubrifiante de bas points
56 d'écoulement, comprenant les étapes qui consistent :

(a) a faire entrer en contact, dans des conditions d'hydrocraquage, une charge hydrocarbonée dont
au moins 90 % ont un point d'ébullition supérieur & 316 °C (600 *F) avec un catalyseur comprenant
(i) un tamis moléculaire du type d'un silicoaluminophosphate 4 pores de diamétre intermédiaire et
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(@) agfaire entrer en contact, dans des conditions d'h drocraquage une
charge hydrocarbonee dont au noins 90 % ont un point d' 6bul Ilmumulﬂlmmlt"ml :
a 316 * C (600- F) avec un catal FPAMESH/lenant (i) un tani

du type d'un silicoal um nophosphate a pores de d| arrbtre i nt er'mddi atre”et® 23
EP O 438 58?’%? lnL L\é L4 14 ydnlo éna’aon Ie ta is molécu lre snhcgalummophos&%te

conposant d b fpg%g@éé:i%sdm diai an§1 A Ift p§ gialI%gncﬁf oroy dont les

silicoalumn

silicoal unin hiinidue! eﬂpﬁlhd&smﬁlﬁ%@gﬁq&? etélera.%a us P& symnésﬁor mes

ot ontg des digght 4 BForM@&1 NAUX superieurs a envi ron 3 angstrons et

com905| tion chimaque enpirique essentielle, sous |la forns anhydre teI I e

qu' obt enue pair:(SyAPHbse, s répond a la fornmule: nR (Si Al P)02 dans

| aquel l e "R' represente au noins un agent organique d orientation

structural e pr-deasibquaB™R" képrésente au rhainsay afjdriergahiue doridatalion istridicirédehtidass, " ni'

a une wal eur lesys®méde poré idlyactistdling £ "csuda vaeur de 0,0219 0.8 ; the" wpdshtedendniBie de

present es pamodes do (R" (rientés pat) e de "(RxAlPAY:' ; &t", " etr"e} repsieentenh tes |frastions

fracti ons nolmelairessrespestivescdei sulelsmdéallsnmumMPheprnrwmésmmééétatd@xmqaﬁpﬁm-e

prdsentes & lauep eas figctions, melaires dtant:felles iqu'elige) se; situent slarfs Talee paniggonais [da iceranpsitianant

tflles qu' el 9@t pariles points ABGR <t Fdu diegrarpres fesngimatll eongiituedls figiis ] feseriesdngl eui t ~e

par | €8 poi ntd Wgemisgmolfculgie %’l's&g'f‘ rptsatyiga, migropieusy, iridimersiennellg Jonmge fdempetifs 1

des dessins, diigues d'oxydep 0z 9 £0psionicla| SaMPRsiticn PRIPgLe PRPIHAUES 8LH (DFF%

m croporeuseaP'}yFrai??E?i‘BT"B??rP 'Fg’"f“ﬂ?hﬁe de notifs tetra6driques d' oxydes MO
A102 et PO2 m 61 corrp05|t|on chi m que enpirique, sur base anhydre, est

o"rﬂu nR: (MKAI yP. )02 20 dans laquelle "R' reprdsents au

e par
”D{'"ﬁs un agent Qroghle fh er‘PJs :ﬁé‘é@%éw%rhn S GrhiiqRb Boldh c@lﬁéﬂé Cgés%nt%&ﬁst brre
de pores intragkh %L b8 intracristaliing € PA™ %%f g;% dﬁb@ﬁ éfém 'd HFaB.Sne s asg@wne
des cl asses %&m&ﬁﬁlar\ ie fdr)et eehtafnaf etﬁht) 1el cBbdit! IB%Snésnurﬁ le fhngakesé 8108 kihe ; nea la
magnesi um | QaIgR093AASS; GR" roftésbhtd Gho quantitmblare\a| "B préSbnto-phr AbHe-dd (M.AlLFH0,
reprtsgnte U'%Eaﬁlé&rﬂlbnhﬂd@zé?@k@h"eﬂnrdﬁoé Rx», Pyt et repréveiitorii a6 Radi6ns( nlm}éyd%z"

et a une val Ql!t[uniiﬁmiﬁrrespé&)/er&newpﬁo@ﬁhoﬁ prissentés A 'étdt’ d'GlydesZdtradrgudss ee"stfﬁai I es
fracti ons noligismdairdestadyichoisibs als Wihitie LyNeliis sb SRLBAIGIaNS/IRIIE Pdntagéhale lve Sphigsition
present es a |dékmitdé pal'les pyidie A, B,&), DacHé ligwe 5 dessdebsirec- t i ons nol ai res et ant
choi si es de riwniresueiliqun efflubm hydyacabpriéLdonttplus ale 40 P6' enivpleme bovillerg @wrddseusdie 149°C
conpos®ti on diOF Fyiet aedepseps decdB5 o {78% °F) & onBin point d¥ceulenientinférieyr 3 11§06 @ °F) idbs
dessins; (b) (@ ¥ digtiller; Yeffiugent hydrechibpngcpour diire eine Bromidreimetionrsiontgnagides proguitsh

vol unme bow | Ifsmant up -distilat; meyencayant gin -pgintsdiébullition inféringa 3§§ Ce251) elcupe Fa%PndRe 385
* C (725 * F)ffaGS'P" W"ﬂﬁ"’ﬁdﬁ“h’ﬂ'“’?ﬂ"‘@@oﬂ!ﬂﬁﬂ%%ﬂtﬁﬁ? {ionqyrdegsus 437 G (0B*FIr) et

(c) &dlstlller ‘effluent hydrocarbone oduire une prem bre fraction
cont erfan: d’ergcsﬁio 'i‘tt'%'e’l’el?f"ﬁaéfﬁ'f 1. dpsdrauelila ¢h ‘Fé‘?e H’E&'P@Fr bongs A t’“‘i}PrPe’Bb?"rPP’afme d'au
d' dbul I'iti oR™% PLPP9%,y 3850 C (725 F) et une seconde fract | on cont enant

une huII | & A I Nan O & sitdabiumins. (700
s Qigdéguagm A ‘%kn%ff“ .a.g bl ?‘H?L%ﬁ qSALL ﬁérgg

h}tfroc rbon e a un teneur en ara |ne au Ao NS 2

Pr ocdde AU pradabs k@aﬁﬁyse.@wnaaeéubm i3 %ngleq.ﬂﬂe%mhﬁdaae Agenaft.&mss amb.ﬁi&uﬂ aire
du type d' umétaichdig emtteUsbiatite, 1 PARESlIE MBIyt B ritRel b aag&.m 16 Biberk, Iidhgehe est
choisi entr&lesiO-1 1, SAPO-31 et SAPO-41. 40 4. Proced6 suivant |es

revendi cations 1 a 3. dans | equel |e conposant d' hydrogenation est au noins
un netsal 5chPrbcSdé suivaritda leeonditatibn 4) danslieué dd domflbsantid hiydrogénatipip ekt oiejsi éntre feiptdtisd , | e
vanadi um |elecmbeagium, | e tungstbne et le zinc. 45 & Proced6 suivant |a
revendi cation 4, dans |squel |e conposant d'hydrogenation est choisi entre
l e plati@e %“pcéuéswmllanh quakcorgue @as seventlication$ ¥ 419t ddns leawel lqisenpasant dbydiegénation
revendi cat i esheréspnipniine guanité deQdic 10 % serdmpase sneoidg du jaiygeléreleieon est  pr 6sent

en unéoquant itd de 0,01 a 10 % sur |a base du poids du tam s nol ecul aire.
50 Procédé suivant I'une quelconque des revendications 1 2 8, dans lequel de catalyseur comprend en

ouire une matrice d'oxyde inorganique.

8. Procédé suivant la revendication 7, dans lequel la matrice est formée d'alumine.
55
8. Procédé suivant 'une quelconque des revendications 1 & 8, dans lequel la charge consiste en un gas-
oil. '
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\
7;: Procdd6 suivant |'une quel conque des revendi cations | e ueI
de catal yseur conprend on outre ung 3;&4{ Pa oxyde |nor im
8
g |5§8 t

suivant |la revendication 7, dans | rice est fornee
9. Procede suivant |une quelconque des revendications 1 2 8, dans quuel Ia

char ge congg, Hresd subbnt ¥8% qusichnque? des reveIngIcatug)rIsolcf dedandl o4 a tnatdB S (HY nsRHAUE

des revendi Campuiiss cbnidnalh do¥aidfe, &xpAithl enlafotd; ihitiife £50/PéRies Bathilion&R phiBR U et €s
contenant de 'azote, exprinmee en azote, infdrieure & 50 parties par mllion

en poi ds. 11l.Prdesdécsivent 34l revéndication 10,c0465 Bipdblai chdtgel & undl@Rsur b® invpatetés RoMénantaR a
une teneur erfaiotspexperhéesonaind, dnféninire &l @0 parties par nhiflidhzentpBids.eXpri nee en azot e,
inf\erieure a 10 parties par nillion en poids. 12. Procede suivant |'une
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