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

60 zeolite. The amount of zeolite in the zeol lite/acid mixture should generally be from 5 to 60 percent by weight.
' The acid may be a mineral acid, that is an inorganic acid, or an organic acid. . Typical i inorganic acids
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68 \which may be used include formic acid, trichloroacetic acid, and trifluoroacetic acid.
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i the silicalal 't'} 5'"1” H'@f%ﬂ" the; ef‘t;r ssg “
i found thatzze ut:ﬁ é,% % egﬂfa £ ey aaepré,

5 in crystal éhwrwen tﬂﬁ:uéh g PRkiRE nﬂbl' GiateLARChA | tHer N Genbte® Td &h .s&lnareed
4. 0N, usual | yprbdico tioth thebee stepsy bdinge satdtyred bgabel hydrgganatioasishydfogbrdation component. The

~si l'i ca: al um nbydregenayopflehygregenatinn compenentis grefarablvynabie; metsl gpich 35@’%1‘#@@3@3'&?@ "G‘s °"
e

| tend to_ef Iﬁcf“i%‘ﬁm-r??ﬂ'@* Bng‘*"é'ﬁﬁé%ﬁ;%’aaﬁﬁﬁr. i l&&{'?ﬁm @ﬁ@ oGtk hith

acids. The de ith n- &bl ,péﬁu&ﬁ rest particularly with
| tenperatures huialsrﬁh&rdésycoeﬁlewakeadfaaﬁimeruafgbté.e&nm:yh sl forf éxampE!s,a13inGm-
i up to 100[er r1u€gstéﬁheladumamck@harwplathemema-amgste'n WI II affect the 10
i silica:al upd na (The metah may HEI"LS?’ erated inde V‘%e’a‘é?(?t roy S nethed sd‘ﬁb@dd‘éﬁﬂ“am:tr‘;
| However, becatﬂﬁ&,.méci F ﬁfﬁ%ﬁ"‘@ 3&2%%’5?’?‘@ na oA BLM 5 dxihadging
of, crystal | i NioiusAhto 96 zsohite] soMpiested hesthe%.eaae%r meRtunbstat® Rin® BRSusHRIN fBr

{ stabl e as t heingireghatingmétals rrecrrmaeudqhtéugher tenperatures and nore
concentr at ed ac |Tdts amennt pithe kydcpgeration-dehydragenating compqriget is suitahiviiegm 0.0higri0 percanhby

begi nni ng compone tealyt(t‘%f?gsd reent g\kw ight, ﬂgpeﬁ this I{ f FQurset |yary with the na Ieﬁqf the

the extracti ofgtd 64t ;‘s ac‘dﬁg{’b? metals, par lc\lll\}g \h% inkim,, requlred tha e less

preferably wt h Biséxnbda adrdgaman-démrbbenhm daﬁxbbmetsumahcdwt Q\Fckélaﬁolﬁbdﬁﬁdxm and
W thin the appngstenmascbe subgaedfo Hpre-ulfidingltieatrasny sAthlalsuifie-coreaihiograsi suerdas hydrogen
products oft aF%feE i "ieh@ ?ﬂ?t'?fbﬂ“-‘(??"d? H‘P@s|Qﬁm¢t@}ﬂoﬁbﬂ/@f§ﬁﬂ9§€'aﬂ1w'@ﬂ$ t he

0 r n t ure and

same crystall 9(8%1 tuon t‘rrﬁhegp% Ltggu:ﬁny% %T% cﬁ@ﬂ?ﬁtﬁ{ﬁ Ij?’%‘:{% nces as

| zeolite but ad 6 Qrﬁcsﬁ\ eﬁél SUcRl a8 ity siives & ﬁher naturally
deal um ni zed s&0dring 6r .beﬁaom bil gelabidue batipitdtsd, or @éls Bluaing) phikitudesSof l3ificd dhd nafthl XSxides.

1 [- M [ err] G2 1Nat@alf gce@Ping claySwhizh panie comm;rt!;i With the tatatyst in¢lede those pithd mortitposlionite
| ess than O. 5"""‘1'“ F'Sfa’at"e-"l é‘é@? °'1‘(§ 3" b‘f wgtate gs-peigingllygmiggrhorjpitially gubjected to
metal, prefer 555‘7 ol P & oA

| anm xture of silié&a Smca ! |l|d§fl‘h chBerl/ifa bi@ca\lﬁt a 4364028 tdrary Corhpbsi
range of 108: duch Oa &ﬁéaéla,lunmm’ tﬁorws umb&-yurﬁﬁﬁlznﬁ:oma Qﬁlﬁéa[h,mlrfaeﬂagﬁmnﬂne h'b@-nihgﬁsna-

nore. The X-ray diffraction pattern of the dealum nized zeolite will be

{ substantially the same as that of .the origisal zeolite, as set out in Table
1 above. Water of hydration may al so be present in 30 varying anounts. If
desired, the zeolite may be steaned prior to acid extraction so as to
increase the silica:alumna ratio and render the zeolite nore stable to the
~acid. The steanming may al so serve to increase the ease with which the

aI um numis rermved and to pronote the retention of crystallinity during

- .y .
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The zeol ite is associated with a hydrogenation-dehydrogenation conponent,
'regardless of- whet her 35 hydrogen I s added during the -isonerization
process since the isonerization is believed to proceed by defiydroge at\&
through an ol efinic internediate whi@H098 30&n dehydrogenated to the>

i someri zed QLA UGS mddBL Ray BERGS fofil f RRbGAIwhRHR! ik THY relalife proportions of zeolite

hydr ogenat icafipdhen A RGiaamé oxite gelhaad1REYivary Widely With tRERBIRE totentraming fRUCRWdeAN
coifponent i1so §8; eberaidlly 530 mbérepnmyt\edugrs utxhe aanolslat Tmmtatmpa#vl uadf mesacatalvtlc
anot her rremw‘geﬂfr g?'!?é'i(a" rlfétat’ ﬁEt 0 ! i ons of

retals stiol pgry ﬁte Wil wg?tﬁ gm il ﬁttt@
or plati nur,‘;tasé c on)r ﬁ& awn e th sWt ) eect.on

met al s, pakwhich u}eaﬁdagms pacadp&m\anéetaa d drdnédlaéﬁTﬂﬁperdﬁred’ﬁs hormaiyl frdnt 26080 thy

with netal somuq:lnefusbltem to 45mccknalt¢mnemmrds Cemv b@lttsemiou highiw gharaffinic
ol ybden'amfeeﬁ%svc P@v Pyse gem mnTh e ':Ef" rt'g isomerization
pl ati numm 9@%‘0%%‘1’ h 5&&5 e her i@%mﬁ’f
by any sui tdera wﬁhna‘%pteameeeeatakmnam KX ert.g&u@mmrta 4000t0

zeolite. The oma’aISpaﬂayoelbetylmmt 1 Qéritatigl from ot1he 10 BT imed ususihynt.? @S te". ifaddiionhal
or neut r#dl hs@rngﬂnes@rwohthasvdws(enmyseckaam isgenéraily fronc29atd 4008 o- 1df Y prhtegbwpfeto

will be fodd %6 ‘;/enl ent for, aﬁg gﬁ tals gnto t%la E_ £ gorw“ha
corpl exes syl AT IRl gﬁ%@m S Bt
- inpregnati E}Bféﬂat@ilﬁwb@ioqru;k Qhréﬁﬁ?na‘&ﬁ&na d 3P H Vl hﬂpresence of hydrogen. With

hydr ogenat isan- adefiguenion ain &t ¢f ongdenbleniepbrianse smmtdabioyobia'romaﬂrrﬂau bebeflkts) frp@r i@ Nt

by 50 wei qmntlon@;r'm#tp e@eagthn(ng f'p@!‘r ‘@GQMSt a5y relativejyn tow terhpdnaturg lsuchlas 30074 th B50° Q;f

course, var ’af QyFsa. rgjsediap t In OCgr g"'@ ‘at
nobl e et alc §rt :‘J o %a E;;e ;un ist rmnna ?rpefélg;ﬁmhtem;p&ﬁ Igg‘:%?tﬁg |§§|elg§rtbwe .

base netsl surnlAgSk aiftir dthe M%&ga:m&tdu@ng e rogenatlon corrponents such
cobal t, ni ckeThe presentvleesmpraceedst maglstbsnsqnwyizdnen SUihp eiaefing to forp rbearehddf dhdinng

treat ment \gﬁgganvgtm ttuléla m-ommwnhe{k %FS%SG “Espf e 'éno-w o@ulaf%gg%msemngg
order to-c

1 C{
ST vene, ARG st Pt b R oo SRR o

mat eri al reéhbﬁ‘&na,r‘theytﬁa{i beranwbaawﬂeuan ot her conditions enployed I'n't
process. SuchTheeselesticityrefttior ¢aﬁl\st fonisbroetization i lesst marked with aheirealiersuils Yith feeistocls
wel | as i n6PyRiRrg arﬁégtt'é?“(f@tﬂ rpeertigpsofth hesct::r"i"ts otﬂsts@?*atwe'v atormac&esw':lm
'St ter gy SAE I e e oo B DA e e T I
preci pit at ¢siattb td)6thar addCibds eQi%dnﬂe ibis€S O P2 and’ 0X| B
Nat ural | y occargrélifgnagy aydsotvdatirgnstem ito b@n@emnaﬂ;bﬁ add \suikda atnbao csatué&eys:tomaml tgde
those of t imephineswithiolt hsterdialhedling sapke poniversiph wilisusualiy dmerow catalystererfolrancesand
inther ‘%wpgt"at'gfvea WT"‘Q‘I’??&'P'?*W $ARFRglogies; 'ﬁY"?’lpﬁsfﬁe%fﬂ"&ﬂa@éﬁs%‘hts&l%‘ldﬁﬁt‘?'Gn
aci d treat RERCEN khani W ihradBB) b ol ExaFion RN S coBttadis SRR Gless
wth a POT @WeSconBAry i staiBd.er | a such as um na, silica-a
silica- rrag@e%&e ySilica-zirconia, silica-thoria, silica-beryli a
silica-tjtani fhisexawple dedsribbE ihddrdpafaBEPOEhiGh Silida zebiRe Bbta.N as
si | i ca- af’umi na-sste iotizeotits Ibedn &t EsTbynthesizatiCom and tsiving @avilied: sininina -rarOet 3911 ayas
and si | i ca<pigi Bf‘%tﬁ"%mtrogeo atEpg’'Cier 3 hours,fejlovad byrdica tm&tsiim%eh"a 3‘1959 P hoHes- Ther m

of a_ cogel dealumlmzzé jhtrér,;e;?%ne beta%:ﬂvmﬁj%h%ﬁ%q&hfgg 1}3&% E%gt

and i.nor ar}ctysfa e‘éﬁ‘ﬁté[al o to'el

rangi-ng rcumhbetpmue nas od fmaaeruﬁwy @e&&uaeaﬁmuomma\mm tais,

t he corrposNtoevl TI9e-2801 19661, walyhlqhttstet*c @sn@ggorclatml details ro ert | es,

general ly o of w%'éﬂ"@”ﬁ&?‘tg@é"gs "'°af°"“ﬂf 'fi%% s 'B;Pae’ g 6‘f:‘°?'ﬁ
Prventon PR TR Jaipr ol YR e nprmic

hydr ogen®at™ el &Hﬂ@%&&kweét&ﬂdarﬁh 8N aﬁ%fuhicﬂ i@dsolution at 90°C

pref er abl y refamdarGinadur folidwea b tHeseREHaRgeOM mgaﬂurbahlbndeaoruaduaeomaéfabcyatan

agi ng and theup anmnewahetrgdte infonthe hetalaseﬁémrzﬂamhm bvetm:qxp*vngwf thé, tegrpmmine

thought t o PP §d° PQE"'F‘H m mg‘f“ xchanged
nor mal | yed r%ﬁ eﬁ% Je%@ta% f gm.%m Ao rrughe ém.zeb‘)ta’to %

tenperaturesOQ&nhom/as 20 used y parafflnlc_
feedstocksih§§ﬂ§92_$ly pure parafflns The use of Iomer t enperatures tends
to favor the miseérekdnighds ifdtrste A ddWasing PRIess 1Ging Léitel gy, r €act i ons and

‘t her ef or & t he Twewe rof tlenjpetalaéxdrapgedizedlitp befacdatafyst. wire @Egddr vith 2 @l B 0136 @N0.5 mm

at nospheric up to 25,000 kPa and al t hough the higher pressures are
preferred, practical considerations genegally limt the pressure to a

maxi mum of 15, 000 kPa, nore usually in the range 4,000 to 10,000 kPa. Space
velocity (LHSV) is generally fromO0.1 to 10 hr-1 nore usually 0.2 to 5
hr-1. 1f additional 15 hydrogen is present, the hydrogen:feedstock ratio
is generally from200 to 4,000 n.1.1-1, preferably 600 to 2,000 n.1.11. The
process may be carrled out mnth the catalyst |n a statlonary bed a fixed

o o [



t‘,e'nperzi“t..ure such as 300[err]Cto 350[err]C. This tenperature is, of cours
rarsed ‘as ithe catal yst ages, in order bo ggi g@@l n catalytic activity. In
.general , for lube oil base stocks the U303 i nated at an end-of -run
tenperat ure etid-absnel qddfl|chips {"Geoet] andithéhhoddedPitd 1R RALUGsHiRless S04l fB8ctar. The catalyst
‘regener at ed M4ps cegheeddn hygdrogeh @t/460%Cdort avtper attatmesphric iprdssides. @Pgéermo §RSntrdddtion of the
laxanpl e, or t‘j?“'% gsuﬁhgifgg"r H’a%lPies%gz?dtWi@rhYéggem@erﬂ@s_iﬁeﬁiprﬁggtgas. The . - .
sent prgcess Brgdd&ed usRdivae gn AP0 g as piLbaving thedpliowing analysis By mpssepectsoscamyn
bg.anched chain products, with but a -m noryggeuynt of cracking and the
ptoducts will contain only a rel madsvspbdtrat srmlysis oF Ga0gdsi @ of gas and | i ght
ehds up to Cs. Because of this, there is less need for removing the |ight
fids whi ch,coul d have an H¥YBfEONdYR%ect - on t he A'Paais faglieni(e points of the
foduct, as compared to pP{RFBSERs S0 USI NG other catabysts’ However, since
ome of these volatile materials will usually be-present. from cracking-
gactions, they may be rehamomatichy di-still.ation. The ae@ ectivity of the -
tat al yst f._,osr i sonerization is | ess marked with the heavier oils. Wth
f.eedst ocks'‘cont ai ni ng a r'P2M&eE y hi gher proportion®® the higher boiling
materials relatively nmorergiagkida® Wl take place agg, it may therefore be
desirable to vary the reaction conditions accordingly, depending both upon
35 the paraffinic contentBeoiothidppedeeedst ock. and upon 2.0 boiling range, in
order to rMdxi m ze isonmerization relative to other and_| ess desired
“reactions. A prelinnary HRRIFBHeRNERESg step to remov®hitrogen and sul fur
and to saturate aromati CydomnéiaBizEepes W t hout subsggntial boiling range

',i_'nv__e,ntion toinitiate the reaction with fresh catalyst at a relatively Io%

conversion will usually inprove catalyst perfornmance and permit |ower
t enper at ur#ds, hi gher spadiinapbthersberize®s | ower pressur®® or conbi nations of-
these conditions to 40 be enployed. The invention is jillustrated. by the

fol | owi ng Exanples, in which all percentages aPEBTUGETYHN *binl ess the
contrary is stated. Exanamffhs Thi s Exanpl e descri besgighe preparati on of
hilgh silic® zeolite beta. A sanple of zeolite beta in its as synthesized
form and having a silica:laRingrinerithengsi 0 of 30: 1 was cti&ined in flow ng
nitrogen at 500[err] C for é hourh followed by air at_ the same tenperature
for 5 hours. The cal ci ned 8%} i’feﬂﬁs' then refluxed it h 2N hydrochl oric
acid at 95kerr] C for one 3RiHg nightRh&duce a deal um ni zgd, high silica form
of zeolite beta having a silica:alumna ratio of 280:1, an al pha val ue of
20 and a crystallinity of4 ®og paahthenes rel ative to the & iginal, assuned to
be 100 percent crystalli NG The_significance of the aalzoha val ue and a

met hod foredetermning it o;’;{'r(_’aem &%ribed in U S Patent 4,016, 218 and J.

talysis, Vol PdtcombaBsodfife aWYaSdil wishyivbirsdied dver 2ToMEEh AISD, TREaGst [HIL40b) W05 C, 2
etails. For Ld¥®3s30 iParin ther peea® of M2 gh.15] ofi lveroger.m of zeolite ZSM 20 was
repared by a cOfirpatienal e raw eadrvdiptesated (BT aas @ilsaere ghawn belew irofablet dps

(lsilica:alggmna ratio 250: 1, al pha val ue g sPeal um ni zed nordenite with a
s!i licatalumina ratio of 100:1 was @bsdnfseH akb 1RRi Shsoft raction of

dehydroxyl ated nordenite. Al the zeolites were exchanged to the amoni um
formwith 1 N anmoni um chl oride solution at B®&f eitr] CHP&fQilux for an hour

foll owed Ry the exchange w EQlinlN gaigg(gsi umWn at 90[err]C
reflux for an hour. Platinum was Ifit roduced 1At Ot he*Be and ZSM 20
zeolites by ion-exchange of stige %etramrm ne corpg ex at gpggom tenperature
il e palladiumwas used for the nordenite catalyst. The netal exchanged
aterial s yere thoroughly wéiSteest #ap@ oven drieéd fol l owkd by air cal cination
# 350[err]C for 2 hours. Tp& rf iom s,@ed cat al ygt(ljos, .whi c_q cont ai ned 0.6% Pt
2% Pd by weight, were peﬂepted, crushed and sized 18 0.35 to 0.5 mm
\npl-es. 2- 3 THrhe eawEand MDY 6ifs werd dédvaxedluRddr B colRIMRINE SHOWR bAGLMT bl 4 18Qivé 8RprddBets
a. 66 shpwo intheghble. [Tbe fiwtidiindeges Inenugeas wereablldcted e toaamctampdratsde ane benosphedel
$h 2 ni %df pgssyre and the sombiged gag apd Hauid Tecayeny 9ava hoarerdpl Apiance @hioyrs 9%\ycor ")
W then loaded into a 10 mmID stainless steel reactor. The catal yst was
tluced i n hydrogen at 450C for an hour at atnospheric pressure. Prior to
introduction of the liquid feed, the reactor was pressurized with
&rogen t® the desired pressure. The liquid feed used was an Arab |ight
J&& oi | having the follow ng analysis, by mass spectroscopy: 5 TABLE 2 Mass
s@ectral analysis of raw gas oil Hydrocarkon type Aromati c
&ction (% 10




- ALkyl henzenes 7.88 Diaromatics

- 7.45 15 - ' Triaromatics ' _ 0.75 _
Téfraaromat i cs - 0. 12 Benzot h| ophenes * :

~ 2.02 20 Di benzot hi ophenes _ 0095 303 0.74 Napht henebenzenes @

- 3.65°25 - D napht henebenzeges 5% (7)330 ;

aromatic fraction (9

_ NO“Igrg napht henes ( /‘)lsfr#e(n‘gitlon o Ilgll'g ggs er Ileer zeohthﬁt?%shes |
5.4 35 ' 3 Ring napht henes Example 2 Example 3 1.4 4 R ng
napht hénes ' : anoar ormat feats HDT feed

0.2 40 For conparison, the raw Wa‘s—%g'd'mt-r'ea't-ed—w-er-a Co- Mo on
A1203 catal yst (HT- 468519 p??ﬁ'{%?éic 2 LHS®%63550 kPF%®n the presence of
712 n.1.1-1 of hydr oge,p.pe,g'thp, goperties of e raw angyghydrotreated (HDT)
gas oi ks are shown below in Table 3. 45 .

TABLE 3 Properties of akHf¥ |ight gas oil RaW oil ~ HDT G| 50 L o8
"~ Boiling range, [err] 215- 380 215-380 Sul fur, % .

0. 006 Nitrogen, ppm Cp'gducts percentis3 55 Pour ,Boi Nt , [err] C

-10 15 -10 The raw and HDT oils were déwaxed under the conditions

shown bel ow i n Tabl e 40688 ve t he  product siehown in td® table. The liquid
and gas products were col |l ected at room tenperature and atnospheric 60

pressure and the conbi ﬁ‘é&"‘gas and liquid reBW®ery gav8A material bal ance
of ovegs 95% 65 7, ﬂz&%.&%ﬂ&B'—E 4 lsonerization of light gas oil over

zeolite catal yst Exarrp epeur poing¢gnple 3 5 _s3 : —65

raw f eed HDT feed Reaction pressure, kPa 6996 3550
Tenperature, [err]C  165°C+, Pour point, °C 402 -42 315 590 LHSV :
1P Od%c ts, Tlp Ls%ﬁs in Tab?liéhowthai pour point kerosine pgod d in a yield ofover80
C5- 165C percent and with the production of 5 mall prop;i_rtion Ff{% g)c tsl{;ﬁgL heg lvuty|5 rquulds wla,ﬁ
81.6 slightly I&Uer?vtEQhe raw oil. ota I'quira pro et

[err] -65 165[err] C+, Pour . point, err]C

Examples_E-g dg The rtEsutljt st in Tab(lde gtghow that I ow pour por nt
ker osi e pr "’P&Z’f ‘%e R acaRages fap 'B e inggny
the produssed A hrarinl.rxe StaNIR| descbi 'e‘f’aiat i, Fém.oﬁﬁfﬁ £§'°§?§. tﬂ@ ty

~for i quradas cmmes-bﬁoghtd shobuamn'ams elode raw ol

.35 . , ' TABLE 5
Isomerization of HDT light gas oil
Example No. 4 5 6 7 _
{Pt/beta) (Pt/ZSM-20) (PYZSM-20) {Pd/mordenite)
40 -
"Reaction pressure, kPa 3550 5272 _10443 : 3550
Temperature, °C 315 370 350 315
45 LHSV _ o1 1 1 : 0.5
Products, percent:
Ci-s 1.8 4.6 1.4 _ 6.8
so Cs—165°C : 16.5 24.8 17.0 53.3
165°C+ ' 81.7 706 81.6 399

Total liquid product, . '
55 Pour point, °C -65 -39 -22¢ - 42

The above results show that at the same yreld for 165°C+ products, the ZSM-20 showed much lower
selectivity for isomerization than the zeolite beta and that the mordenite catalyst was even worse.

66 Examples 8—10

These Examples illustrate the advantage of zeolite beta in comparison to zeolite ZSM-5.

The procedure of Examples 2—3 was repeated, using the raw light gas oil as the feedstock. The catalyst
used was the Pt/Beta (Example 8)-or Ni/ZSM-5 containing about 1 percent nickel (Example 9). The results
are shown in Table 6 below, including for comparison the results from a sequential catalytic

65 dewaxing/hydrotreating process carried out over ZnIPdIZSM-S (Example 10)

e




30 These Exanpl es denonstrate the advantages of zeolite beta in the
.process of the invention. The procedure of Exanples 2-3 was repeated, using

. ke hydrotreated (HDT) light. gas oil as t he feedstock and the three
catal yst's described in Exanple 1.gT@gsr3ggti on conditions and produg
quantities and characteristics are shown In Table 5 bel ow. 35

4

TABLE.5 | sonerization of HDT | _
Sin’ 6 SJ"’?&%} ﬂb txh'gwgsm 20)  (Pt/ZSM 20)

(Pd/ nor deni t e) 4@xdigRchb.ON pressure, g 3550 . 10 5272
10443° 3550 Tenperature,. [(Blbetp[: (N/ZSM-5)  (Zn/Pd/ZSNG5) 370
350 LD 4D CHSV™ - _ ) 1
1 - RN HrEHRtE? percent 1.4 5272 6g8 . 1.8
4.6 T:B erature, °C 6.8 50 40206 165[ ggar ] C 385
"16.5 % +17.0 _ - 53.3 165[err] C+ :
- 81.7 70 GHSV - .81l.6- 1+ 39.9 Total liq&did product 55
Pour point, [rf‘; -39 -22- : =42

r 65
The above resU§ ‘E“E”SH%W"{ hat at the sampgyield fgg 165C+ prgglucts, the
ZSM 28 showed ntch | ower sel ecti vi ty for | sonmeri zation than the zeolite
"beta and that ¢ha6990rdenite catal yst was everi whase. 60 Exa8pl es '8-10 These
- Exanples illustrate the advantage of zeolite beta in conmparjson to zeolite -
ZSM 5. The prot®8&dre of Exanples 2-3 #48 repeat’®d, using fh2 raw Iight gas
oil a8 the feegg)qgkd pm,gc,cat al yst used was the Pt/Beta (Exanple 8) or

Ni / ZSM 5 cont al Nipeg g, 1 percent rsgkel (Exagple 9). Tse results are

shown in Table 6 bel ow |ncI udi n for corrparl son the results froma
 sequent i al Thesetraguifs ?L@“Gﬁatmuch hl Vg"?&weeﬁmé@"rzﬁ&ﬁ oAy sheme

o S e A 8 T B R m’ga’ ght

( Pt/ bet Ba)amples(‘lNI-/IZSM 5) (Zn/ Pd/ ZSM 5) Reacti on pressure, kPa
6996 - A distijgtg Puel oil obtained by TB@'@@foTﬁngjmmigg (TF§r tra)ifig the compasition shown in 402

8 " Table 7 below We same procedure described in Examples 2—3_ using the Pt/beta catalyst
2 PI’ o du\gé'%the ﬁgrlé% wn i (Example 11). For comparison, the resuits obtazneg by cracking the sarge -
il IZSM 5 iso (E 12 .
15 9 C5 ai i are given also ( xamfée ). 11. 4 19. 8
165[ err] C+ TARLE G 79.1 64.3 20
"Total,liquid product, Pour pRaAwaking pbT¢q distillate fuel oil -53 -34

54 These results st}:ow thq‘} zeolite beta gives 34 much Imger product pour

|
poi nt than zSM 5. Th&y"8Row al so that zpglite pﬁ%@ gi weSs@-syuch hi gher
165[ err] C+ vyi el ( L 0% STUduct 25 wth a

sim | ar pour point,-but. produced by the sequenti ak ZSM S511gat al yti c

dewaXf ng/ hydr ot reatl ng process. Exanples 11-12 A distil]late fuel oil

obt ai ned by Ther msF o> €at al ytic Cracki ng (TCC Alvi ng 3 conposi ti on shown
in Table 7 bel ow q\@js_woqcessed by the saqe proggdure degg i bed in Exanples
2-3 usmg the Pt/beta catalyst with the results shown in Table 7 (Exanple
11) . *For conpari s4#9°C+ he results obtai né® by cridéki ng t1s8 same TCC
distillate fuel ZSM 5 are ‘given al sg (Exarrple 12) - TABLE 7
Dewaxi ng of TCC dlés[(%[ F%‘i'ewf 3 oil 35 Bkanmpl e N3.

11 12 Feggbc kv @ Rbd"@&ﬁ*sa) ( Nl -4V 5)  1.95 2.62

50

Examples 13—14 _

A Minas (Indonesian) heavy gas oil {(HVGO) having the properties shown in Table 8 below as passed
over a Pt/zeolite beta catalyst (Si0, /Al,0;=280; 0.6% Pt} (Example 13) and a NiHZSM-5 catalyst (Example
14) used for comparison purposes. The isomerization conditions and results are shown in Table 9 below.
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Pour poirnt, C 43 -12 ' 4 165C KV @ 100C, cs
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'gas oil (HVGD having the properties shaape Bn Tabl e 8 bel ow as passe
a¥/zeolite beta catalyst (SiQ2 /Al 208w=23¥G00. 6% Pt) (Exanple 13) a
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i soneri zation conditions and®gPI9 e shown i n 3%
0 095 303 TABLE 8 M has HVGQ;Baiy hpg range, [err]Ggg

340[ err]-54Q

err] Gavity, API

ur poses. The
9 below. 60 65 9

33. 0 Hydrogen, percent

13.6 10 ' Hydrogen, Setcentr , per cent 13.6 0. 07 _
gNi trogen, ppmw : , 320 CCR, percent 0.04
Paraffins, vol. percent Sulfugs #eRENS ht henes, vol %Percent 23 20

Aromatics, vol.

gat 100[err]C, CS
gNo

. . 5 _
Pt/ beta N HZSM 5 Tenp, |[ ell-;arrJff%s, vol, percent

@386 Pr_essure, kPa

Yields: Cl1-C4

11. 6 20 -
5.6 340[err]
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Properties: [Pour point,

percent Nitrogeh, FEtAW - poi nt, [errzpée

46 KV

4.18 25 TABLE 9 Dewaxi ng M nas HVGO Exanpl e

CCR] Percent 14 Cat al0y04t

450

2860 ® 2860 35 LHSV, hr-1
1.0 H2, n.1.1.- lNaphthenes, vol. percent 23 445 445
3.2 13.4 C5-165[err]C '
28.9 165[ err] - 3480®aticg,1vep. percent 17 '
C+ ' : int. °C . 54%. 0 52.1 3400C+
[ er rur point. : S 7 10
KV at 100°C, CS 91 418 77 340[err] C+ Product
% Paraffins, ' 43 _ 20
TABLE 9 43 Aromati cs,

over ZSM 5,

37 60 It can be seen t RAvaKpgMiRASHYGR nt 165[ err] C+ product s

ned at over 9%&&“?'@. wth very |ow gas j4 eld. Wygn conpared to
tdagiyed gh silica beta catalpyséts ganezsmgher |i qui d

Id. When compared to the
loF«er gas vyield.

Temp, °C o _ 450
Pressure, kPa . 2860
LHSV, hr! 1.0
H, n.1.1.7! | 445
Yields: '
c,—C, 3.2
Cs—165°C 11.'6
165°—340°C . 31.2
340°C+ 54.0
340°C+ Pfoperties: .
Pour point, °C =7
L'AR ' _ 91
340°C+ Product analysis; wt. %:
Paraffins, : : 43
Naphthenes, | _ 22

Aromatics, _ - 35

10

386

2860
1.0

445

13.4
28.9
5.6

- 52.1

10
77

20
43

37

It can be seen that low pour point 165°C+ products can be obtained at over 90% yield with very k?w gas
cracking over ZSM-5, the high silica beta catalysts gave higher liquid and
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