1 LARGE CRYSTAL MOLECULAR S| EVES AND THEI R MANUFACTURE | NTRODUCTI ON OF THE
| NVENTI ON [ 0001] This invention relates to processes for the manufacture of
crystalline nolecular 5 sieves, to large crystal nol ecul ar sieves,
particularly but not exclusively large crystal crystalline

alum nosilicates, to internmediates for the manufacture of such nol ecul ar
sieves, and to processes that enpl oy nol ekul ar si eves as catal ysts and/ or
absorbents. BACKGROUND OF THE | NVENTI ON 10 [0002] Alum nosilicates are a
wel | known cl ass [AfREPICRYMETN. MIGVECUBARISIEVESWND THEIREMIANUKA T UREpr ead
use as catal ysts and absorbents. The basic structure of these crystalline
materials conprises Sias tetrahedra (which have four oxygen atons at the

apexes w th thergobuearioNt®Mred IovEiTioe center) and Al04 tetrahedra
(whi ch have four oxygen atons at the apexes with the al um num at om bei ng at

the center). [Bhde tdhisdmeanen rlatesrtaquocsssey foane marureturs of cpaiading mplgeplar

connected 50 &a6d Rt nﬁgrc EDEAUARREELal BRVAL | u&lwar@y it QO RxIBGveRN b Enyafal
apex oxygen atons. Thi's ar r angenent provi des a three-di mensi onal net wor k

structure defdrysablipepdureigosibicgtes.diof m@quﬁn@u fopthgaanyfsivee dlepich dndiesubsn steke,
ar r angerent %&ﬁ%@é@&ﬂ@ aRtloS HBROFAIAN: RleukBfs MIHGLURSnisl N s ST DI est
ternms the materia be considered to be a silicate material in which
some of the SO+ ions in the silicate are replaced by A 3+ ions. For 20 each

Sill ion repl ﬁ%% tpﬁg\gﬁw nmust be bal anced by havi ng ot her
positive |ons@[gug as ﬁﬁ'&‘:&r + present. It is the presence of

f ramewor k 18l UMM | Alwdivesilivess hiceavaisknahnchss ef metpottdar sisve matepalowhetihrhgye f or
exanpl e, the atal tic pr ertle hes t 3 d ty
of synthetic fg'f umi %égssprﬁalgca &3 C%tg eam?ré’nst? ac u?%dez{ Ecr %&gﬁ‘gvgﬁh%s%é%hee
synt hesi s r oub@&ialsl dontpaisesitaOn tatrehaltd (elich dagyfotmooxygeruitams at élecae@ctealwnth the

al um nosi li cat es such e nd_ZSM 22
Si 02/ Al 203 r at18% a“’f’h%ﬁ‘“%% Te&Fﬁrﬁn%‘&‘%Dég%aLed&% WEiﬁ }éavvéq?“erl"é‘ mﬁ b
| evel s of al wpexesmitAniesamhinum ddie béihgaetho cdates) ﬂhesbuctmhedrbmwegqlarlytandshree

difficult chi eve | ow Si 02/ Al ati os of 30 or

al uni nosi I1$ IB?’S\RH%%COH&V«EG r'8°4¢ Q}B‘fr)fh”r? é}? (%@‘PB%H Eﬁrﬂlm\%r?f@ﬂ%’(
attenpts to pikpgCeondd) ”thsc&rﬂ%&ﬁéﬂt&ir&vn&e&vmm@sdﬂnembmnnaazbﬂcr stalcaird haﬁmﬁg"e
non-crystal |l i ne and/ gr ar.e heaw%y con am at ed {/t\llith ot her rr%t eria
[0004] Lar ge P8ttt 9K 90 AR ishapec %Pgle PSs Ofti PR HragRTrRTTS ‘ea?‘ée&f P4 han
0.5 musual | Yompsitd qTed et ﬁ)h&tﬂimﬂlbitftérﬁkﬂthé/méﬂﬁﬂl fnbe ba|cbhli’§1d?¢waﬂ teaj&taent
in the synthe5|s mxture i s | ow sult, with larg ecryi)tal Ir}or

o
al though™ Si 022 2@?“?%1{’%%%?0”1%@ tb? Sh. iRe i the ailicalr age GRIpSFd YA yions-

attai nabl g5 ShQHiA iZPRpALEOS) 2 ABD R cHaeRRusBBEbaMntEd BthhdvireQotid: ihadifive ons
[ 0005] EP- A- 021674 (I\/Q%lijlg teaghes 't hat | arge crystal ZSM 5, having a
crystal size spgh as Na’, or Ca present. It is the presence of framework aluminum in

aluminosilicates which is important in providing, for example, the catalytic properties of these
materials.
{0003] A wide variety of synthetic aluminosilicates can be manufactured through various
25 synthesis routes. It has been relatively easy to manufacture certain aluminosilicates such as
ZSM-5, MCM-22, zeolite Beta and ZSM-22 with high SiO»/ALO; ratios, that is,
aluminosilicates which have relatively low levels of aluminum present in the framework
structure. However, it is difficult to achieve low Si0Oy/Al,O5 ratios of 30 or less, that is,
aluminosilicates which have relatively high levels of aluminum. Various attempts to produce
30 such materials have resulted in materials that are non-crystalline and/or are heavily

contaminated with other materials.



excess of 1 pm can be prepared froma reaction mxture containing tetra

al kyl ammoni um cations provided the OL-17Si Q2 nolar ratio is maintained
within the range 0.01-0.07. [0006] US-A-6013239 (Mobil) describes a process
for the manufacture of large crystal ZSM 5. The process requires the use of
a specific group of organic directing agents nanely 10 am no-acids. The
resulting ZSM5 crystalline materials have crystal sizes of 1 to 10 pm but
the internedi ate products obtained prior to calcination contain organic
tenplate in t[loe042]eol i la€gep@yses ZSMIO @I R)érga0 &ith Modiimky)sichegeatéritban @S um

process for t nuf acture, of. s M 5 whi ch .has i 02/

nol ar ratio o‘fsu‘flgg%“ E"h@fﬁpaﬁ? w}ﬁ?é'n%%léclugqﬁ %’Eﬁ’ g%‘éf‘%"%ﬂ‘scoﬁte%f‘ es{%tﬁ?séﬁrf‘ ‘f
1? ig landdsggwlﬁ |,a§§|; ﬁrregua[ wﬁﬂl ;.-;1rgardaysd111 ngosgaldhdm@M SI@ /&lzoztaﬁbQGBmmlblrarghéxedret 0s
o an e _synthesis nmethod utilises an a us_silica-alunm na
having a Si 0 ZFIAf vbyzeasiby %ﬁa”’taba‘lﬁ%ogfd@@)railoi‘ﬁp%’r wef 6‘68(DBT %B‘ RA¥B6552 (Toyo)

describes & pogegss EpIaA-bhe7 bifCikathes @t 18Relchi@szsMm, Ihaving @ ASMI Sizand
/58 ol

ferrierite with high Si Q/Al nol ar ratios. The process described is
organi c 20 t eipIsaE lHeecanhe rewidriEun aHeacEPy 1P coBRINGE 62 AlNERMPBREb S

phase conpound;GRFRNVIEHRE @A) émaaﬁas mﬁaﬁaﬁémtﬁmme rhifzd089 -0.0he
resultant alunm noSilicates have Si 02/ Al 203 nolar ratios in excess of 19,

SUMVARY OF THBOG6NVENTSEANGOE 28D 0dohilrissgsibet @ @rogesstiomtis masifapiaeerottlangn grystaht
by careful selqghi of B%ce%yl:bhpﬁé'tﬁe G 400 Fc g{zsq? @B&%x@h%edtltng laSerROSRidN €

to obtain crystal | i ne" nol'ecul ar sieves, éspecral al'um nosilrcates, having
crystal s Wt rmano-haidss ith)weulﬁmg@&Mrfommlb@q @ptetlﬁaha\@ opyefal Ql@wfalstog‘roe!atléw

than 3 m and el\éﬁﬂn&ﬁ&@lggduama,ff& ;glokfto &affmﬁa%o{?smumg Ogaﬁ,e%méﬁn nélidipugh

alumnoscha es are predom nate sed on silica and alumna ere are
anal ogues wheoest he 30 franmework aI um num can be partially or conpletely

Cop) poed DY (3Pl TR a0k PRE, (Mot PGB SIBALS for THE RafifachE P smb s
ZSM-5 which has a Si0,/AlL O3 molar ratio of less than 25. The preferred ZSM-5 has a molar
15 ratio of 15-20, and specific materials are disclosed having Si0,/Al,O3 molar ratios of 15:1 and
19:1. The synthesis method utilises an amorphous silica-alumina having a SiO»/Al,03 molar
ratio of 10:1 to 25:1.
[0008] EP-A-0106552 (Toyo) describes a process for the manufacture of zeolites similar
to ZSM-5 and ferrierite with high Si0,/Al;03 molar ratios. The process described is organic
20 template free and requires the crystallization of a homogeneous phase compound comprising

granular amorphous aluminosilicates. The resultant aluminosilicates have Si0/Al,O3 molar

ratios in excess of 19.

SUMMARY OF THE INVENTION
25 [0009] Unexpectedly it has now been found that by careful selection of synthesis
conditions and materials it is possible to obtain crystalline molecular sieves, especially
aluminosilicates, having crystals with at least one dimension greater than 1 pum, such as
greater than 3 um, and even greater than 10 um. It is to be understood that, although
aluminosilicates are predominately based on silica and alumina, there are analogues where the
30 framework aluminum can be partially or completely replaced by one or more other trivalent

elements, such as boron, iron or gallium; and the framework silicon can be partially or



3 conpletely replaced by one or nore other tetraval ent el enments such as
germani um Al |l such anal ogues are enconpassed in the scope of this
invention. [0010]In a first aspect, the invention provides a process for

t he manufacture of a synthetic porous crystalline nolecular sieve, which
process conprises the steps of : 5 (a) form ng an aqueous reaction

m xture, free of organic structure di rectd ng agent, conprising a source of
X203, a source of Y02, and a source of netal hydroxide MOH, wherein Xis a
trival ent el esseipletelyrdpficad byedrean alodnbthe tetr@alentaithdisr sl essgihamian. alllksath
metal, in which reaction mxtyre élﬁ)‘? thfe mpl ar . ratio of H20 /MOH is 75 or

| ess, and 10 f’(f’?’i"%ueatarele@&%’epaéseg&‘ﬁ‘ SRPOPL PEIVEIPE and the YOO2 is provided
by an_anor phogeioyat et al figOBdpaEtNkHRYInbEH:BN $2ddeand priddss ANt ARRIMIGYSOf a
mat eri al having a Y02/ X203 nolar ratio within the range of froml5 to 40;
(b) crystal | i ZPtigficnoeous eqsteilianmelectlensieve-oVEFhoeress CRWISEHEERS PYst al | i ne
nol ecul ar si eve; angal5( @miRCAY 84S fehRiok MYiRh, Ificd & MBMRY dtRkturd Sikekidd N a
second aspect of the present 1nvention there is provided a synthetic porous
crystal line nol ecul ar si 8&LEPMPRENGIIOUEREOf &e@m a seurpreeti Y02 prd honrce &f Britkd
state and free of organi g gbLHCIMOR, AhbRG! KNS 2GS Ment CRIRAI, S N9 aCleiSlafths
having at | east one dinmension greater than 1 m preferably greater than 3
pm nore preferably greatlsmentaasd Mirepieseatscnpikeli neel,pp shichagacyorgpixiirer t han
10 m [0012]1 ﬁe%ia‘iﬁti@%?%bmﬁrﬁ%?@ss Lwention provides a synthetic
porous crysta 1|ne mol ecul ar’ st eve conprising crystals with at |east one
di mensi on1@r dil er leasian portiom of phePePalsng thy ddheis mrodedabypap amerrhops afagarigbl y
greater than a int .
P0013] Pr of or oty i {2 SETIR S0 Dol FnbARAR Bheerd ATk %, TOLBI0: el goi
synt heti c porothén e ywtadf framel Stol@cul ar si eve having crystals with at | east

;)(2 8 3 di mensi on great ?l;) t pr?ﬁalﬁzigg{h% qgac%%orpxmxt&g ?()qu'&“cg ﬂ'leyporoqg %Rflétlal‘cl’lﬂg -moie@llmo 2:

sieve; and
15 (c) recovering the crystallized material.
[0011] In a second aspect of the present invention there is provided a synthetic porous

crystalline molecular sieve of the MFT structure type in the non-calcined state and free of
organic structure directing agent, comprising crystals having at least one dimension greater
than 1 pm, preferably greater than 3 um, more preferably greater than 4 pm and most
20  preferably greater than 10 pm.
[0012] In a third aspect the present invention provides a synthetic porous crystalline
molecular sieve comprising crystals with at least one dimension greater than 3 pm, preferably
greater than 4 um, more preferably greater than 10 pum, for example in the range of 10 um to
20 yum,
25 [0013] Preferably in the second and third aspects of the invention the synthetic porous
crystalline molecular sieve having crystals with at least one dimension greater than 1 pm and
3 um, respectively, comprises:
(n)YOa: X,05,
wherein Y is a tetravalent element; X is a trivalent element; and n is at least 2 and less than
30 30.
[0014] In all three aspects of the invention mentioned above, Y represents one or more

tetravalent elements, for example selected from silicon and germanium, and is preferably



wherein Y is a tetravalent elenent; Xis a trivalent elenent; and n is at

| east 2 and | ess than 30 30. [00141lIn all three aspects of the invention
nmenti oned above, Y represents one or nore tetraval ent el enents, for exanple
selected fromsilicon and germanium and is preferably 4 silicon. X
represents one or nore trivalent elenents, for exanple selected from

al um num boron, iron and gallium and |§ preferably al um num Most
preferably, Y is silicon and X is alumnum ie the nolecular sieve is an

al um nosi |'i cafilgon. X tepRsdn@y dhidl o nfdig m\(ﬁﬁém)@aaexﬁse&‘omhmﬂlacmected hemvamluuiaumf n

is preferably from2 to 26, such as_from 15 to 26, appl e .20 to 5
[0015] In a fReFgmnapn a%dpéaélf%fanfihwrieﬁvéfﬁwnlnwﬁewsn rgeﬁrs‘fagf; do SR ‘sfor

the manuf act Wigniflim 38 (RChb¥&ulS ¥RV BlanGlRAhSMTae! Y thal thinliga () VEB K, 8% s&tioay e
catal yst having at 1 east one di mension greater than_ | ﬁgt]f) whi ch net hgd
I

conpri ses hydbetfetcyxienaiiyis Pefdabinfremide Lorudrasdiom YAt eapBrefdo 2

crystal l'ing npy@¢ul af, AGAREASRE: Jrend iRentiByY ﬁl@xte'@&ovﬁﬁﬁﬁ'eﬁba Yor i{¥@nanufacture
above-nentioned second aspect of the invention. 10 [00161In a still further

aspect, the iofveptivesyngiesy peress aysdineandwinr pipscieidyst ivingshipast opgigjmension
hydrocar bons whiehpgo mmsgﬁwﬁ QRLRGE k&gpr%eg.'ll)?d@%eﬂr aenag@%ataamlw@@rme

hydr ocar bon conversion conditions wth a ;}/ porous crystalline
mol ecul ar si eyaheiiscerelisnerystelind endlasvlen tapeordieg tméhmema)@t gerseiakhy thenabove-

above-defi ne %ﬁ%ﬁe’&%&oﬁd?ﬁ@&%ﬁwm%&' ng to the invention or by the
0

activation me accor di to the Invention, to effect conversion of the
15 hydroca@ bcwﬂlfﬁbedsmra@amﬁxd}@ﬁasmdtnhamyemostmeVIdea? @IFQH’Y@ISlOaS)MGQS fortdeaverting

i nvention pr %VI ggasrbons V@l? Or rtnl Osrés pr Ot%gtlss %M}gg eﬁﬁ?ear[%OGﬁa%p thkgtgczﬁ'bon

f eedst r eam contarning ‘one . or e absorba er a sorption conditions
with a synt hebinerspor mnsmonsys/ithlal synhetimp@ous erystzﬁhm/moacmmr gdéwegactadinggo the

R TS R
i nvention, tadnwehfiecdr lﬁzbﬁ@ﬁcpihzam méth@h&cadinge eheGhventien, ad»sfﬁe:doabmrsfanmﬁthd'\e
f eedst rea;{n (WD% %ﬁ g[i\ter:-THE | NVENTI ON [ 0018] The present invention
provi des & nOVEPH ®BY ecul ar sieve having crystals with at | east one
di nensi on gr gegier tham et istimfurfhiee hgeabthy igveaadreprotidenartalpipite prooess which
comprises contacting a feedstream containing one or more absorbates under absorption
conditions with a synthetic porous crystalline molecular sieve according to the invention or as
manufactured by the above-defined synthesis process according to the invention or by the
20 activation method according to the invention, to effect absorption of one or more of the
absorbates from the feedstream.
DESCRIPTION OF THE INVENTION
[0018] The present invention provides a novel form of molecular sieve having crystals
with at least one dimension greater than 3 um, preferably greater than 4 um and more
25 preferably greater than 10 pm; and further provides novel pre-cursors to catalytic molecular
sieves of the MFI structure type that have crystals with at least one dimension greater than 1
um and which are in the non-calcined state and free of organic structure directing agent. These
materials preferably have compositions wherein the molar relationship: (n)YO,:X;03, where
X and Y are as described above, is such that n is from 2 to less than 30, for example 26 or
30 less. The invention conveniently provides a large crystal, high activity (high proportion of
element X) molecular sieve that may be prepared by judicious control of composition and

synthesis conditions that does not require use of an organic structure-directing agent. The



25 preferably greater than 10 1.1m and further provides novel pre-cursors
to catal ytic nolecular sieves of the MFI structure type that have crystals
with at | east one dinension greater than 1 p.mand which are in the
non-cal ci ned state and free of organic structure directing agent. These
materials preferably have conpositions wherein the nolar rel ationship:

(n) YO2: X203, where X and Y are as describ®ed above, is such that nis from?2
to less than 30, for exanple 26 or 30 |l ess. The invention conveniently

provides a | aﬂrgt@rr&f ﬁbﬁ& f the mowaulapgléw,; ¥h {1t @ bsi QP QUch h O zéitee hRITAMy 20M-
nol ecul ar si eve n)év prepared by judicious control of conposition
tﬁ@me

and synt hesi s5 (Z@ﬁ’&?? iM W@Itke@ohfﬁt‘)f Zedilg bada. yShosgmodgeulsr gigyss©f the above
struct ure- di rs‘f)g&ﬁé&rﬁga?ﬁ&e axT Bticy 8 RILE06T EchidflBhls hdler. 0! ecul ar i eve i's
an alum nosilicate, such as a zeolite, preferably ZSMb, ZSM 22, MWW
framewor k zed0P1% or Theolitalsitseidentiftoneaherpintaxtiphthe Sivepiéen oF interded i pan
specified gry, a an t4Lf;
[0019] The ory it "RIERa i 4l (Sl BF LD ERATRARHELE BE on Bl eBhon

i ntended t o ne@ms&py IQ%EM;aha:mité@atl @ dmesenofyist wsxgexahvmedthbwgagreater than 3
conventi onal technl el ectron m S t t
one di nensi ort'"of Atcﬁe 68‘585 rgrglfr:lta %CO%I%P a%pmx}m § n(%B)éta %I\@m&% u%oorg\%g%?ent
met hod of conhvwgves Geasurenpne o&pamkylare wfption ys;taa:lty aldzmhmnytwuthfﬁnsmn GforiiHioh)

i nvol ves nmeasur engnt ofmg ra-xyl ene sor% g (Zgac L Yrand  or t hos x gso ne.

di ffusion (sofpti ﬁ)e’“ﬁl SRR ETATD FRY PR QL EINEL L MSTBFLE S PAREYEBE STREY by
measur i ng 10 heapitpoXyik @lvtecslar fidvean 12OCaap agdrbcartoh phinal predserewif &80 Ba ei\/kamat
120C and hydr.ocar bon artl pressure of 680 (5,1 : th i ng
the time (1 ionbroar R e S Eomarhetiprade titr T Biragb i edfr g

t hat sor pti onhdtagpgsrd (}apé{caﬂyli@lué {the oAkd-Rencysotien sapagity necragacied yit POPM and
nmeasur ed at C and drocar bon pre re_of 507 3.8.Mm Hg)) .
To a reasonaé’?’gr ‘b‘?"o‘?(%‘u‘?étpffiﬁﬂ“e 859@ 5)?1231% dlﬁ ﬂsrf"aé?l“aggo"’gpﬁqulf%“oﬁ%f%
neasured by tduh§xylesddfiién (tsb@hoﬁ)&m@rneasaxua 8 tHa¢ teBRHigue kBat RSO MaRkesTopuiaee t O
indicate that the nolecular sieve has a crystal size where no gj mensi on i s

1 pmor | &%s.hagpreey fwmmd@ﬁtf st Jeaerlpa sEvnseeriihS FhehparadBgprs |

sorption capag byle®f 18 aBRhEsneprosédeMeior tREsuSihEWR dafa-%yildnStsofptib®e dapabity of a
t hernogravinetric analysis (TGA) equipnent under helium at 500C for 30

ni nut es t hen RABHBESIEY: hogicye Palry-dxigd BrfBermesRKEIstis ARRRES bLeN) eaHPMeRt Eidrny|

at 120C and 68,3t §dvclioimd lﬂg)lutpsa{hkﬁ e&ol&r@S@uCe PabRk ML %H&ﬁ ﬂuﬁlp@djﬁ%rrtﬂ%d
until the 20 full capaci is achi eved, as nonitore th evvel%?ch taln on
ml‘&@ g

t he ni crobal awwéssiabit 1t2ﬂ6 0 Behi@. Wismgihe) Refiish Bressutsr é’ar?e@éweﬁadéy il the
m crobal agge fynncaﬁ@&tytg%cp&m dsi RHitoRRUH BN cift JHPOK HRnidRbRAIR omeef@A

uptake in ny am o ied sieve, or in percentage terms (wei ght
par a- xyl ene é“djsmtgélﬁcmwe@@eda@sedab)fpép c@moa@@cefm ﬁWeT@AyTbﬁeﬁ@ﬂﬁtda@meYh@

mol ecul ar - si eye ARy e | }jlpﬁgégegn %pﬁlaﬂpoﬁdrfg& st 04. opmgz:s)cem% EREmMNWetonPEr

determ ned by a corresp ique carried out at the sorption
condi ti ons f paragyleho adspited expiesed fab @dpeadsoipge O BBCIB0NiEM opdha imalecplresissr e) .

The tine tha u $his t j t - . " 309 ene
e T e T
or t ho- xyl Zne tecbnilpe adindrduedt the s@ﬁ%mcfontihiens ot atthccaqdatsi spyrifidviagbois (128K B Wed

for para-xylene .In pr‘gsene t’grge eras&r?dntzy the(tlhgl ggglie'g&%é%g)&ho-

crystal size. PRS Bréfs |nen F sreve o
manuf act ur ed xfyne hﬁptmhames s:so’j it fhe tpmeeseminutasvchmtxt mkes ﬁ)rdh@bam-ﬁylérme‘(d Haay a

30 % ortho-xyl ene o%(g}i time test ue of a!%) east, 50 m nut
preferably a%éslog’ﬁg ?0 ° fh? Hﬁtt%tgl CaRYEH t}éag's TFeqrdedslpr P Y iy S8 gemieral, the TohigS:
this time, the larger is the crystal size. In a preferred embodiment, the molecular sieve of or
30 manufactured by the process of the present invention is characterized by a 30 % ortho-xylene
sorption time test value of at least 50 minutes, more preferably at least 60 minutes, such as at

least 70 minutes.



6 [0020] 1 n the process of the present invention both the conposition of the
reaction mxture and formof starting materials is carefully selected. The
conposition of the reaction mxture is controlled such that the nolar ratio
of H20/ MOH, where Mis an alkali nmetal such as sodiumor potassium in the
reaction mxture is 75 or less. It is preferred that the nolar ratio 5 of

H2ZOMH is in the range of 20 to 75, part@cul arly 50 or less, for exanple

from20 to 50. This last range is especially suitable when it is desired to

obtain very | pogg Cryst@l provdst bfahe bRAGE iMREticH BRAShORoGPEAIAT oft aNtedBoR. M
In addition the source of X203 and the source of Y02 used in the reaction

mxture are r®HGIFag fogmpk sigrting anasgipt i serelilly selented. dBgiFerapositign of Hisrasdien

both X and Y glaientSntrobidd Buchi thd ik ROEF G0 8f HRIMOKARANds ¥ Rkd1Smeel wek ed
to be anorphous 10 and with a Y02/ X203 nolar ratio of 15 to 40 inclusive.

[ 0021] Pr ef er adsispditmer aptpispib instharepaetionanixemis 49 af 1ty Batmicisoaiahathe nedor e g
YQ21X203 mel age gf g)g/]{/l@PWstu}f' tHa réﬂkg Jf %9@79%&&9@1}% Fpleg’ﬁ ]fcl)rr@ﬁrﬁplg HREIRR! 30.

from15 to 32 and nost prefera from n a preferred
enbodi ment t hBhisrighletaugeals csficeiplly ststahh vdleand Wolssireddatobtaineery Hege1Bysidu et apf

X203 and YC2.ipr.olctiAthsRlRas B 1Yl sR UM RDOH R BF MDA BBl bbE N

functions as a source o ‘ e anor phous materi a \
soneti mes be used axthe geattonasixgire bl@aecsluradbtd b exdto gbmpiissaassinglé bouses- thatiseinhmes

aci die ST Col WILDF cifionl L 5RIUTL 08P 215 S0 Vo, L5 REEE R deith fitly L e

alumna is present as | a al unfna nond rate 'S afso
preferredlﬂhmdwmmmmlawmwiom&uam Y02, such as 20 anor phous

alumnosilic i nt| ly free of Na20. Prefe I Qus
source of X2 E&al:ll g‘f%ﬁ) ch asa}%aﬁ%lrmﬁ SR C%ntﬁglg’l F’ %gté(é%oang?l? égmafe
than 1.0 Wt %OERM); rﬁcﬂﬁrhataswltmsshetxlaxagb cﬁ.f‘ﬁ)mvus/cd\ma;orm&rqbtﬁfrenabltq312escs
than 0.1 w %o N{;aéa??af%) irg) referablylessthan 0.01 wt % Na20. In the
case where X’ff‘%s HECRRY Rpm "the preferred source of Al203 and Si02 is a

comer ci al nmgoezial [ Rikeferld aﬁbo‘airﬁ%dt(thé midfecalar sielddisbyn Sasilosiiondead the5
[0023] It a req ment_of the proce t.the reaction mxture

ot uties. 4 Sanes dbreGoos Yt rosiin i feandl} i BHOR S Ap B A il
both X203 soung@o@ngs YQR3usOUr 08BN (SD, h&x%seYQ%rKQcQﬁ HRb@ls hay isomefimdsSbd 0
40. The porous c%ystal |.i ne nol ecul ar sieve that li)e pr oduced. by }he

process has d°f2ixapalithoyiabilizedplumings. siicapiuipa, 901 i F 8 g SHiga-alumina

Therefore, inyguder it @ Eﬁkyn%&etha iRl eemiAr isS lp@v@u PAsOfy GoelaNd Relpida ARSiRLd
Y02/ X203 rati o within the 30 specified range, is possible in accordance

with the i nveRpirate). Hdis e @rﬁ@ﬂamttheomwhwt%%rcmfééz@saﬁn sY @y Sugly Bduct

by optiongg| Bérﬂo%bb’sddlﬁ}gmgslﬁﬁ&ax@ AR DM CreeQr ﬁé;@apreﬂarabgethé %&@ha@ sBhrsd bf €
that is different fromthe anorphous source of both X203 and Y02 conbi ned.

7 [002411 n apPefrst ¥ sethrsdmenthous HaminegiHeate ompract lees Bami ivige Nagf), such
addi tion to 0@ than 0.5 wt% Na,O, more preferably less than 0.1 wt % of Na,O and most preferably

less than 0.01 wt% NaO. In the case where X is Al and Y is Si, the preferred source of Al,O5
and SiO; is a commercial material SIRAL® 90 or SIRAL® 95 as sold by Sasol/Condea.

25 [0023] It is a requirement of the process that the reaction mixture includes a source of
X203 and YO, that is (1) amorphous and (2) contains both X;03 source and YO, source and
(3) has YO,/X,03 molar ratio of 15 to 40. The porous crystalline molecular sieve that may be
produced by the process has a YO»/X,03 molar ratio of at least 2 and less than 30. Therefore,
in order to achieve a molecular sieve product having a desired YO,/X;0; ratio within the

30 specified range, it is possible in accordance with the invention to adjust the amount of X in the
molecular sieve product by optionally including a separate source of X,0; in the reaction

mixture that is different from the amorphous source of both X;03 and YO, combined.



anor phous source of both X203 and Y02, a separate source of X203, This
separate source nmay be a crystalline nmaterial. Preferably the separate
source of X203 contributes 50% or |ess, nore preferably from15 to 50%
such as from20 to 45% of the total anmount of X203 in the 5 reaction

m xture. O course, if for any reason it is desired to adjust the overall
mol ar ratio of Y02: X203 in the reaction mxture upward rather than
downward, it is equally possible to add a separate source of YO2 to the
reaction m xt (9024t 0 SHRAPHERREL chiBBAIRRRY MBS ttRIMkival c&RNhAi iR Agitbatd K2
and X203. [0025]1t has been found that maintaining the H20/MOH nole ratio
in the range ¥porpipugpoures af kel XoPpnsk Kar agfnarite 1Rres phB10s Bytisepargte fpyeesay

features, enafl £sydditheRhRGIE bORBly h&pAaRIshRE d13,06 cSliRk@lsof JTRRS inie
content nol ecul ar” si eves of the invention. Conveniently the ratio is close

to 75 but mayPrpierablyvieem dAdo SOV, Isuehi ssefrera 20r tati5&o, of dleputotal ampyethofa®.Ganintthe
range of 5Q Of.di88 fhixtGQ. @c&gsé?fsfo?%o#%% b 108 totaPﬁlts tﬂélg\?eral%rqglar ghaktes

production of the target produ 6] A feature of the manufacturing
process is th892K40sig therrgastipe mfixtars upwhritrather, thanhdowhBrarde #ds eamallnpossibledo ddd s
not contain r gani t ur e-.di [.NG. agent .S.Js.b [ Gl m
both a cost %ﬁgﬁ%egﬁ)\%fcr%o%fungﬁ Ei tkgt %ﬁ%%gp%'f( tel'lges:ﬂ)n?:lg;ﬂt% h%?t{aﬁ}es&%géﬂﬁgge?mtt 5{agse
or di spose ofcoptamingdtei®i oda{0y. used organi c tenpl ates such as ami nes or
al kyl anmoni u oupngs, 027 he. manuf act up.i prgcess .of, the i ntion
Funct fone wi THOBT v TG beehda o el ErulRiHg FE LR8BG A E3%) insriae T ISR on
may be canfi desspupetivaddth the bther regbiradr pdcesy festuat,i ahalendii tpraalnstionRifelicdaiybd

the crystallization js carried out under .stirred .conditions. .The .
Crystal i oat {5R¢ FGoakBrERitn it beltal ok LORRRE0R BT i o i
225 C., nor e diseerabhiymdy @nodSOandatik Qve@esiyable produetspsueh as abihy rdnge st 3@26r t 0
200 C and nost pre2fer I%Fflrom 1?2]0 Elo 190 C. Tgle ti ge for_reacti ondi )
preferably i n°FH& 2 & 9t 1584 PERE BED 1PasrebleR Beducion PEIS FYSF BB DYr s t o
10 25 days ardozspst Arehiereadtl the kan@idfusing Grobdf abdiSit isTBRafieStle! &t is, the
crystalline nol ecul ar sieve is separated fromthe nother |jquor and

recover edl® AfeACHPEMEUE oGS Rat eqALR &} PTRRUC SHICRIEfIECURY ayR!- [ &S jigpeppfisial from

pre-cal ci ned vsthad EostiMll dnNent RENXNES BRAhdPoMY Sdidde Akrd & ror REd &f uRIB@ARDEse of the
directing agent. The recovered cr){st alline nol ecul ar sieve internedi ate may

then be treat@entignalypsgd prgapic tamplatessughedsantings 9F #ly B RaRBMeoMPe ¥ S moni um

nitrate. Thi o029y theR Rendmlofipestolds ealied BREARR: fubQlond WifX&MRitRoRtadded
tenperature of from 400 to 600C, such as 500 to 550C, for exanple at about

538C (1000 Fyuclegtinge®d9] Since the nol ecul ar sieves of the present invention
e A o R e i et R R
rel atively hiPgieraldnttientrygéllisdtionenicardyd ophendenvemed enmdigiohs dibescryntdllenatipmais
preferably carried out at a temperature of from 80 to 225 °C., more preferably from 100 to 200
°C, yet more preferably from 120 to 200 °C and most preferably from 120 to 190 °C. The time
for reaction is preferably in the range of 10 hours to 60 days, more preferably 10 hours to 10
25 days and most preferably 10 hours to 130 hours. The resultant crystalline molecular sieve is
separated from the mother liquor and recovered. At this stage the crystalline molecular sieve is
in the pre-calcined state and in the present invention is free of organic directing agent. The
recovered crystalline molecular sieve intermediate may then be treated, to convert it to its
acid form for example with ammonium nitrate. This may then be followed by calcination, for

30 example at a temperature of from 400 to 600°C, such as 500 to 550°C, for example at about
538°C (1000 °F).



sieves with high catalytic activity. Catalytic activity of nolecul ar sieve
zeolites, such as ZSM 5 5, is typically neasured by determning their

Al pha Val ue, which conpares the catalytic cracking activity of the catalyst
(rate of normal hexane conversion per volune of catalyst per unit tine)
with the activity of a standard silica-alum na cracking catal yst. The Al pha
Test is described in US A-3,354,078; and 8n the Journal of Catalysis, Vol.
4, p. 527 (1965); Vol. 6, p. 278 (1966); and Vol. 61, P. 395 (1980). The

experimental @enqi ti gfise A nolRulbesitvelsLle PRE®IL Mvdddioh B hd& Harti@RtiaI by the
tenperature of 538C and a variable flowrate as described in d %ﬁil in the

Journal of Caregeysspisthe prssent gnventipn masby yutyized yilsarslavehery ¥1§ dgeRotbr m

the mol ecul ar,gi gY&Ss QfithQElafl Bi%ﬁtcgﬁt@xg dPeldnRGt RY,QRE€ f¥etfontdAboBics SRMcular
invention preferably have an pha Val ue in excess of 500, nore preferably

in excess of 0 wihbighogelylnr astieitabhipiia aetivits e5melecllgoeye pProditcss B 3 £1d-
mol ecul ar i ey es t}gy'ca ¥ nileésdgainb’; ?Q&Mﬁiﬂ% Beid prh@ M2 {geS whkh @Jﬁ?paﬂ:rs &RE '35talgtic
u of 200 g- 1 y the

i nventi on havé a surface area or greater, as determ ned

BET net hod ( SracRingnatinity,of Fhe datalyEhinate ofmuimel heXerle| copversion pymvolghemi catalyst per
1938, 60, 309) .usiRng ni Lon:al L gy Litageq LA €
[0031] vhen usdif AT HE REEHY BFF YRk il atloni chofind LRGGD. T REHELLS

mol ecul ar si eleesibed indy/S-AeEmifMdTIBLmddn by Jolreal pf Eatelysis.ofolthe. Pt Valvemt i on
w t h anot her terial th i,S_resi t20 . r

Condi 1 ons. ermr oy iRt SBY 1 e 30T TR b Srhab LAMREREL HES S RLA NN

si eves of 10r inAmndefawhstae denperdiire of 638°€smd @fvatidbde flow eat¢ asodeseripgd bedat@eid the
the formof an extrudate w th bi ookl Which the nolecular sieve is

di spersed wit ﬂi"ﬁ%@&ﬁb&‘ﬁ”"&n%r p‘[)kggcﬁlegrnghey are typically bound by forning
a pill, spher[eo3opr -ekitheifimideoged fieme i mudahiar sisves sfiad thynufasruneichylize pootessidf ng

t he nol ecul ar sieve.otionaelgl in the S e of a bi .and 25 drying
and cal ci ni ngh% Hrgser“teg’d%qoﬁd’r ?‘%‘?lﬁg’ﬁ @ %&ag\?aﬁ el Herer ?g 3 I?Josreegregerraebqy fa
resi stant to kfies bESEEaad b&Preftrdblftil excesOslion0.0Mslerablyghe mokctiansieab of or
attrition, _which occyr in variou dr ocar bon. conversi on proce . 2 .
[ 0032] Exatdl é’éa“BfaC‘H{eHc}g rthﬁﬁfoéf’sisaﬂ%stp‘%/ REEFen Ry BOnhAYF @S@ﬁg;?ﬂp?rﬁa f’ﬁZ&i{ﬂ cll ar
sieves of or gardfackrrsdedy HOBHI AEB6S (RIBridger] PVENEMABt dddat. Udera ¢t Anie
and inactive materials _and 30 synthetic or naturally occurri nP zeolites as
wel | as i nor gdkimeSoratle?t 4P s 0dLietpeautresea gdsorrion ?@éﬂuﬁﬁ‘ﬂf?ﬁenﬁ%‘ﬂp& MY%i des such
as al um na. THg31} at t @hehTB¥d B2 BIAINR it M} BY @sirdbl 06 GrbofdoR@e BE nofecliaesiéwes BT of
gel atinous precipitates or gels including m xtures of silica and netal
oxi des. Nat uroamayufacgured by the process of the present invention with another material that is resistant
20 to the temperatures and other conditions employed in organic conversion processes. Thus the
molecular sieves of or manufactured by the process of the invention may be used in the form
of an extrudate with binder, in which the molecular sieve is dispersed within a conventional
binder. They are typically bound by forming a pill, sphere, or extrudate. The extrudate is
usually formed by extruding the molecular sieve, optionally in the presence of a binder, and
25 drying and calcining the resulting extrudate. The binder materials used are resistant to the
temperatures and other conditions, e.g., mechanical attrition, which occur in various
hydrocarbon conversion processes.
[0032] Examples of binder materials that may be employed with the molecular sieves of
or manufactured by the process of the invention include active and inactive materials and
30 synthetic or naturally occurring zeolites as well as inorganic materials such as clays, silica

and/or metal oxides such as alumina. The latter may be either naturally occurring or in the

form of gelatinous precipitates or gels including mixtures of silica and metal oxides. Naturally



occurring clays which may be used include the nontnorillonite and kaolin
famly, which famlies include the subbentonites, and the kaolins conmonly
known as Di xi e, McNanee, Ceorgia and Florida clays or others in which the
main mneral constituent is halloysite, kaolinite, dickite, nacrite, or
anauxite. Such clays can be used in the raw state as originally 5 mned or
initially subjected to calcination, acid &reatnent or chenical

nodi fication. Exanples of other materials include porous matrix materials
such as silicac@tiHicRds whichi hfy FROREShAudeStht InfoRmEdIAN @nd Rddiih GBmIYIOkkish
silica-beryllia, silica-titania as well as ternary conpositions such as

si |'i ca-al uni Hfamtlispinciudeghq pubkenipnitesrrad Ahe kashinncommenly knawn as Raiereldeianes. and
si |i camagnes &gk Bl M Rida 1ayk W IAIN G (I}chﬁCtHé Hair NS &Bstf?ﬁenWHzflﬁ:%{ér ed
by the process o e present invention nmay be used, for exanple, in'the
formof pill skaolsrphedlelsneomam o deeuaside. uelh clys wantbisowsed oty e bletsas opiginaldy
The ol ecu’ ar, fkPeaRidbh ¢ oR3h tEEAaBR Ll RRR: drndViEh A RARANE BRNAHIL O
processes and" sorpti ocesses. anp es of preferred processes | ude
hydr ocar bon canEIsmmnwbnode&sgsomheManaduwédmnbm@§éke@mnu@iadm&n@wﬁmg,

| mpor t ant for llcé Ar&Ha L P &%mgchl VI %%ll%ngfl(% ti 5:1?&4@%15‘%6{3% cogfpogﬁ%xglsxa{
activity, such G4 f I on, t é I'sproportionation, an

transal kyl at |aen srle&ahnmmthorﬁ%ar tsllmu-laamummtcpmm nalycabadammadmagrﬁesiet handbesizene
conver si on, | ene i.soneri zation, toluene disproportionation and sel ective
t ol uene disp $8¢¥4 818 on. The conversion of hydrocarbon feeds can take

pl ace i n agy [6E33yeni Eid mokcdar sﬁ@és e&armdmfaciuredftiyuhdpmeﬂs béthe pmvdtngvebem or

fixed bed reactors 2 ependl on t? es.0f process q? |reg

of hydr ocar b&YcEhVEf's ?fne’ﬁan é%é%e e %8‘ s’aﬁp 15h-F § S eﬁ ¥ l%lr‘?ﬁl“él OUE he
follow ng: [ QGM}l(xdh)al Tohaeletalid Whdl€ulak agidien Jimdf patiadghbpdichtesd it hypioodbeae

|l i ght ol efins pi cal reaction conditions, include a tenperature fr

500C to 750G, PO SUbHORBLTHERIE G TAROED RE Ao GoRBRaHe I HARy | ng

up to 1013 kRa@olatbbnatsmeRMAr BScaay Ovlerd REHUERS hleRI&tilE rﬁadaﬁ i§ @bt gbr t he
catalyst/feed rate) of from1l0 mlliseconds to 10 seconds. 035] (B) .The

cat al yt i cltr AeKiiony seectiiiyh 2pPre din draivtenager oy AIYShr BRONYY t 6“ O\ﬂ%r I%‘F’é’eul ar

wei ght hydr ogasifiRn, E¥Plopsttiona@ies.t ARNr&RAYARANRadtohs. CRAkRIuAL | rienGibR Gitdy gk
i ncl ude tenperatures of from 400C to about 700C, pressures of from10.01 to

3089 kPa (0. Made docthy ppgyise PRSFISioBNYIGRS SRMCHEPRy todysae clisperpgriopptiag gpd
fromO0.1 to 100hE fdluenéqls%%&%ﬁa@onThﬁe Eé@@@@hlo@my@f&a@%mecﬁr&xMe Blace i in

hydrocarbons in the presence of polya | aromat i ¢ hydr ocar bons. a¥ pi cal
reacti on cond@it cenysnicrcihnode far exvRps: atl igfl Bedomoymghedo o5ded bed peassur e

of from ahpufy, \)%f-lo Q)Hetﬁé Esoolegl)roge@s Yeared 2903 lSR8 RPEHESBon @nvérBon WRIcEREs

hourly space ty of ron1 to 100 hfl and an aromatic
hydrocarbon/p@h@&kﬁyb@h@ﬁﬁgwamhvé$6@éb%bﬂnmnle ratio of fromO0.5/1 to 16/1.

cyl ones. | Ty 3P T (d e ulic WRRE! o RERARRAFSL FORROLE ek ol PHALY ©
from 230C t or@mﬂ}@ coadippmsiseinds ziSteoﬂpeIfatumrfr@O 560°Coto506%", lpRasur®. @ stleptr§spheric

at nospher es) yr SliSihg ht h,feygnlrya?ngpn%ce romﬁgﬁ ggﬁfaé%gs%mrgs dauk® A8 Qeslien@hed

hydr ogen / hy rocar
25 (volume of the catalyst/feed rate) of from 10 milliseconds to 10 seconds.

[0035] (B) The catalytic cracking of high molecular weight hydrocarbons to lower
molecular weight hydrocarbons. Typical reaction conditions for catalytic cracking include
temperatures of from 400°C to about 700°C, pressures of from 10.01 to 3089 kPa (0.1 to 30
atmospheres), and weight hourly space velocities of from 0.1 to 100 hrl.

30 [0036] (C) The transalkylation of aromatic hydrocarbons in the presence of
polyalkylaromatic hydrocarbons. Typical reaction conditions include a temperature of from

200°C to 500°C, a pressure of from about atmospheric to 20.26 MPa (200 atmospheres), a



[ 0038] (E) The dewaxi ng of hydrocarbons by sel ectively renoving straight
chain paraffins. The reaction conditions are dependent in |arge nmeasure on
the feed used and upon the desired pour point. Typical reaction conditions
i nclude a tenperature between 200C and 10 450C, a pressure up to 20.69 Mrag
(3,000 psig) and a liquid hourly space velocity fromO0.1 to 20. [0039] (F)
The al kyl ation of aromatic hydrocarbons, 8. g., benzene and al kyl benzenes,
in the presence of an al kylating agent, e. g., olefins, formal dehyde, al kyl
hal i des and al,é;émolﬁuh@wspg:el JePocboWr 200k aribo ateers.hrTYRhEal an eaeibh@n
conditions include a tenperature from15 100C to 500C, a pressure of

f rom at nos phewArecarborgp! Wa(‘lz(b@d@?%ﬁﬁ‘é? ey of oMl fhto Holr 1y space
velocity of f | hf fyt )@ayrﬁ,y

agent nol e ra[Piﬁ?' of Dr)ofrqnlejl1 1 tgélTngl?&lk @%}8%}23??1%0&1_%5%0%&% gtgflén ofeI gg%ﬁgtl C
hydr ocar bons, Typicalyeactipeeanditions for suvhlienhuge ahemperasire pf figm 280°Co 51¢°(4 a greafure.
Typi cal ct C t t C, a
o escure of 1 aRTalNoEriar Fod 08 4o LR 0 Pk Bou it Wodfar i 1
hourly space tv@0Oigi tayd ahydregsm/iBtfocarben @0OB 4ol of fnach Gia 1&9 omatic

hydr ocar bon/ n ratio of from,.1/ / S
fromthe rea t) L ar )Igﬁe d A If Q’d %Tg%%t ?g S%{Nﬁtmﬁ' vﬁwl%gg%l%&ent

sul f onat ed hamﬁff'pﬂr T lnecnahcmbn apmlmcmawemwasiemym fdngt mcasdetoe riogefetd nsed GOd mx(rH)

The al kyl at
25 chai 1 al kyle SBRLOLE PRGBS griibiniil s BBl buRoRHCar !

propyl enel¢ o mﬂmglad&saumlme; onggpMd?ag (Sr(E)aqisigy)mdmlmiud h(mnlsr spave lvaldeityafrom 0.1
t enperature of 6rom 10C to 200C, a pressure of from 101 to 3039 kPa (1 to
30 at nospher %;} and an aromati c hydrocarbon wei ght hourly space velocity

]gv\Hgv) o{( fr qonst SOF) rrEd: alk{;@%ﬂx?c]fﬁkdmzﬁlaelymw‘rms&cgl Behzerde dmeawluae;tenai aum
eedst ocks, clic stocs and ot her ac ar to

catal yst wil ItP‘/ BRteRs oAt di %‘E‘@laﬁ%“taﬁtﬁrnqgfd g)fm?lé%t’g? 1???8&6&%%315%#
conponent  of hh'hﬁ% | chﬁ)o@fmj QYR atdsh Y (i Q€ FeacdongnGifdmliyGide-a terhperbtQR43 o)
The al kyl at| on of a reformate containing substantial quanti tlﬁ f benﬁene
and 15 100°C to 500°C, a pressure of from atmoSpheric to 20.26 MPa%Z 00 eresS a weight

hourly space velocity of from 1hr! to 100hr” and an aromatic hydrocarbon/alkylating agent

atmosp

mole ratio of from 1/1 to 20/1.

[0040] (G) The alkylation of aromatic hydrocarbons, e. g., benzene, with long chain

olefins, e. g., Cy4 olefin. Typical reaction conditions include a temperature of from 50°C to
20 200°C, a pressure of from atmospheric to 20.26 MPa (200 atmospheres), a weight hourly

space velocity of from 2hr! to 2000hr! and an aromatic hydrocarbon/olefin mole ratio of

from 1/1 to 20/1. The resulting products from the reaction are long chain alkyl aromatics

which when subsequently sulfonated have particular application as synthetic detergents.

[0041] (H) The alkylation of aromatic hydrocarbons with light olefins to provide short
25 chain alkyl aromatic compounds, e. g., the alkylation of benzene with propylene to provide

cumene. Typical reaction conditions include a temperature of from 10°C to 200°C, a pressure

of from 101 to 3039 kPa (1 to 30 atmospheres), and an aromatic hydrocarbon weight hourly

space velocity (WHSV) of from 1hr' to 50hr™.

[0042] (I) The hydrocracking of heavy petroleum feedstocks, cyclic stocks, and other
30 hydrocrack charge stocks. The catalyst will contain an effective amount of at least one

hydrogenation component of the type employed in hydrocracking catalysts.



toluene with fuel gas containing short chain olefins (e. g., ethylene and
propyl ene) to produce nono-and di-al kylates. Preferred reaction conditions
i ncl ude tenperatures from 100C to 250C, a pressure of from 690 to 5516 kPag
(100 to 800 psig), a WHSV-ol efin fromO.4hr-1 to 5 0.8hfl, a WHSV-refornate
of fromlhr-1 to 2hr-1 and, optionally, a gas recycle from1.5 to 2.5

vol /vol fuel gas feed. [0044] (K) The al kyllati on of aromatic hydrocarbons,
e. 9., benzene, toluene, xylene, and napht hal ene, with | ong chain

olefins, e. gof3}4 OlBhe alkd@itH SR kK vbRkifllg JIRMBEA GuiniBes HAwazent QRKS .

Typi cal reaction conditions include tenperatures from 160C to 260C and
pressures 10 Phigws with ek gas samanippskpr( d8m alefing £p gp sthylene psiguenylans) tprpgoduce

al kyl ation of ,phenQl & MyidksObREIHE OlctiSf bS8 in@hdeORRbsratufes QY 11d6°d @Y
chain al kyl phenols. Typical reaction conditions include tenperatures from

100C to 250C, 258t @suesaye pf foom 690tor3 10 bl (kg 804 peie), 8BGIHEplgfin &iem Q-‘Btr‘a‘l_rto
WHSV of fr em @%’;,Ja \KV?{SJV’Q 1 foh;]latﬁ%pﬁéliﬁllﬁxl\otolz_nle' &Q,rb %E)r?dllg,rh %ﬁfg réc&cgphoﬁgéﬁofiﬁs

to ol efins and aronmati cs. pical reaction 15 conditions inclu
t enper at ur es Yol/pehfU2 58 feed. 760C and pressures from 69 kPag to 13.79 MPag (10

to 2000 psigQ) oce far . pr [1ing,. LC C fr i

paraffins ar em(():l‘gicri E@gﬁ}enﬁﬁ@ K&gfygg%cg@%%bgﬁs, ?gé) ’ﬁéeére f/’ tf)ﬁlg%elf Eg%fgn by
ref erence. [ OQdhthdlede, Whie lapgrian siefins, ef .10, gbltfig i@ piodwcetatkypasiciromaic lube base
distillate an uhe range.. hydrocar bons. Typi.cal ti ondi tion

i ncl ude terrpesgoézl( ur églcﬁfrgatarl%nrﬁof‘;g%nst lgclﬁ%(&mg%ram}éeefﬁmprlé@gtro é'Z%Q‘%CC?n:& d’rrésélgﬁ
kPag to 130 7%rddP24)3(td 03tkPa@ (B30 tq4iogkig).[ 0048] (0) Two- st age hydr ocr acki ng
for upgradin rocarbon streans. having.initial boilin i nts abo about
200C to. pr emibehi ot 10114t &PHRIOLRLET e bieg oF Sl B aftieles sV oo
to further fuwhhis alkyl pieastks Chipscal tedctidnfcbiditiostiag®le tofpeaulea fromi V&S t0P500C,
manuf act ured by the. procges f the i ntion, ma S as, cat al ysts
conpri si ng of& Sf)‘fresr%‘g’égéé? gq(\?tklpﬁ% |t99§(§135é@taflé,@t%d€[§§\gﬂgggff‘i 0 le a
Goup VIII mgoede] andvihe ohferdiends ghopardthes tbhioleSihs sldagaromyicd) dypieaetaedod N a

second stage using a second zeolite catalyst, for exanple zeqlite Be
conpri si nbi‘g orf@BHongaRdude deapSFIES fIPf 4ot %7%852’5’3@66@5?659&0’@ CH kga@%tﬁ?%l | |

nmetal . Typi calipdgqa¢id 200 @@ﬁb&&@d@& forsrepheite LRMARE BdrpRBds &3k ParakfhsABHC,
a pressure from2.76 to 17.24 MPag (400 to 2500 psig hydr ogen circul ation
of from 178 tdescuibeionsA3.45836d vhichipheyeRy ingorpaspied by reference.

[0047] (N) The conversion of light olefins to gasoline, distillate and lube range
hydrocarbons. Typical reaction conditions include temperatures of from 175°C to 375°C and a
20 pressure of from 690 kPag to 13.79 MPag (100 to 2000 psig).
[0048] (O) Two-stage hydrocracking for upgrading hydrocarbon streams having initial
boiling points above about 200°C to premium distillate and gasoline boiling range products or
as feed to further fuels or chemicals. In a first stage, molecular sieves of or manufactured by
the process of the invention may be used as catalysts comprising one or more catalytically
25 active substances, for example a Group VIII metal, and the effluent from the first stage may be
reacted in a second stage using a second zeolite catalyst, for example zeolite Beta, comprising
one or more catalytically active substances, e. g., a Group VIII metal. Typical reaction
conditions include temperatures from 315°C to 455°C, a pressure from 2.76 to 17.24 MPag
(400 to 2500 psig), hydrogen circulation of from 178 to 1780 m*/m? (1000 to 10,000 SCF/bbl)
30 and a liquid hourly space velocity (LHSV) of from 0.1 to 10.
[0049] (P) A combination hydrocracking/dewaxing process in the presence of the zeolite

bound zeolite catalyst comprising a hydrogenation metal and a zeolite such as zeolite Beta.



30 and a liquid hourly space velocity (LHSV) of fromO0.1 to 10. [0049](P) A
conbi nati on hydrocracki ng/ dewaxi ng process in the presence of the zeolite
bound zeolite catal yst conprising a hydrogenation netal and a zeolite such
as zeolite Beta. 12 Typical reaction conditions include tenperatures from
350C to 400C, pressures from9.6 to 10.4 MPag (1400 to 1500 psig), LHSVs
from0.4 to 0.6 and a hydrogen circulatidd from534 to 890 nB/n8 (3000 to
5000 SCF/ bbl). [0050](Q The reaction of alcohols with olefins to produce

m xed et hers, Q0 EMBPk&dhtb%s ﬁxcru@élfetﬂp%t&és et Bstrolto wba-k, bé@ﬂt&%%ﬁx %leU or
i sopentene to provide nethyl-t-b g{ﬁ et her (MIBE) and/or t-anyl . nethy

et her ( TAMVE) .10RyMPaz(146diov P@ma) s iiomn&4 1o f agrka b@rﬁﬁéﬂ&tr&rlét?nfff%?r?%"oc

to 200C, presgusesihe Q2 b3 ckRpLR0- 3 MPa (2 to 200 atm), WHSV (gram
ol efin per hour%gram ﬁlte fromO.1hf1 to 200hfl and an al cohol to

ol efin mol ar [P&dY r a(Q)cSl"hfe lr@ml@l dffalcohads Bith oleij@s to @OBiedq Rixed pibers, for example the
di sproport 5 Orxl%( gxg o?fmaﬁ&gp ifhS 1so£19%nee ﬁoﬂeﬁﬁn‘g'ﬁ Hfr&n@é tn'le(ﬁglﬂ bﬁ)@l Qfher

t ol uene, enzene and paraxyl'ene. Typical reaction conditions
i ncl ude a t erﬁvﬁﬁ%} uarel/aof t-dm@nmROPIC ether TBOEIE)a Typissls gprversionf conditinne uinclude

at mospheri c tﬁn(qu)r LR S TRRPACEEL) Iie%%gq @ozwsﬁ\é%ooagrmgz kPood o),

30hr-1. [005 Re "€onversion sim
m xtures to hWHRVY(ghh alelmpdri lmungmmmehtﬁ) o . Thn Km&q)Ohahd\dsdn Egmhbytotﬁla"nt hed

chai ned hydro S ef having a boiling range above about 40C,
and | ess thaﬁ“iﬂgﬁ‘{a 58%’ §éﬁl §/1Converted to products having a

substanti a | MOGBlgher(R)CI}ﬁrtﬁspacBmﬁ&inhﬁkﬁl afoarbieaics bipr exae thendjsprbriinndtiacaf bon
feed with the m)l ecul si eves .of t IO.B@)SGP i.nvent on at, a t?egxgog tur{a in
the range of 'PHfCeR FBe”fZFQf’rﬁ“ﬂ@ﬁ@( ‘3’6 alspcdipR Capsfiions stude 8

pressures ramgngooPCasm f6orC Zaopr%&%f&oﬁxtama}iﬂﬁﬁmpﬁertoaolﬁ (R P§ 46D zbmbép,hela)‘)d

liquid hourly space velocit] é? ranging for exanple fromO0.1 to 15.
[0053] (T) SeitBte Wty o é%%r aﬁ’ir Lﬁ;ﬂrocar bons by adsorption of the

hydr ocar bons [pds2pmpl @ 1 doydrasm b apiRRP @ 3l IQIT h)Naldusitilty hixteres SO NRhly
separation and separati ng olefins froma feed streamc nt i ni hg ol eEel bB/ and
uc

par af f i ns!5 23rqBYS ApixiyresT ABug dered! signslightlo Ripgehsd  hained, hydrocaghbqnsy, pictera

as met hanol , h%xn?’é helitg r%&é@rhb@&e sHotetdve abdRks thah aﬁédﬁ@@b@ @k @6dvetied to
hydr ocar bons i ncT udi ng fins and aromatics with typical reaction

condi ti ons i mEddyetp h@“% G %‘l’?ﬁé‘ﬂ&ilh fl’éh%ifoc’la%?f?‘?mcf"%}e’ﬁ@@ eontactigg ghedyyigeggbory ¢ om

50.6 kPa to %egQNlMD the (n%léum' eRsRN K ﬁr@seﬁpm@&ﬂﬁﬁ Qh@"t&@erz@ﬁﬁg 1@-tﬂe' @Mgedofff&ur Iy
space velocity of from0.1 to 100. 30 LOOSS; The oligonerization of
B

strai ght and ekmame fioth éfPﬂaCriOo‘«iO@?Q regefaebiyrtPOF G dnSaBGuet pressures ranging from for
20 example atmospheric to 4 MPa (40 bar), and liquid hourly space velocities (LHSV) ranging

for example from 0.1 to 15.

[0053] (T) Selectively separating hydrocarbons by adsorption of the hydrocarbons.
Examples of hydrocarbon separation include xylene isomer separation and separating olefins
from a feed stream containing olefins and paraffins.

25 [0054] (U) The conversion of oxygenates, e. g. alcohols, such as methanol, or ethers,
such as dimethylether, or mixtures thereof to hydrocarbons including olefins and aromatics
with typical reaction conditions including a temperature of from 275°C to 600°C, a pressure
of from 50.6 kPa to 5.06 MPa (0.5 atmosphere to 50 atmospheres) and a liquid hourly space
velocity of from 0.1 to 100.

30 [0055] (V) The oligomerization of straight and branched chain olefins having from about
2 to about S carbon atoms. The oligomers which are the products of the process are medium to

heavy olefins which are useful for both fuels, i.e. gasoline or a gasoline blending stock, and



2 to about 5 carbon atons. The oligonmers which are the products of the
process are nediumto heavy olefins which are useful for both fuels, i.e.
gasoline or a gasoline blending stock, and 13 chem cals. The

ol i goneri zation process is generally carried out by contacting the olefin
feedstock in a gaseous state phase with a catal yst conprising the nol ecul ar
sieve of the invention, typically at a teldperature in the range of from
250C to 800C, a LHSV of from0.2 to 50 and a hydrocarbon partial pressure
of from 10.1 kBaichR. 5h60@11£63n§’er{2911011 éx@ce’ép i® géﬂefﬂiﬁ&@ﬁ‘feﬁ&)m b‘]%ﬂh&bﬁﬁgﬂt@sol@ﬁﬂ ow

about 250C may be used to oligonerize the feedstock when the feedstock is
in the |iqui degssinsie iniaezaseounsiate: phage ™ifh aneatadyst campising, the taplggulasisieveighe

when the ol efij,n. 6CASEogK .f9 rfelurt RemaD Angeldt AbmSISBUE (£ J0BEYSLHER dfftRom
| i qui d phase, tenpératures o rom10C to

50C may typically be used
[ 0056] (W Thed.Z dmverasid anhysfroaagbopn rpgettali peessvek h?@ﬂ@cg(? bc*%é t(’eit&%/l\’g’ﬁe(ollotoaﬂbl/ or
acetyl ene) st g ét%l)%)ﬂ%gst) g xg.r% alwﬁoﬁahéisl@ya@&ﬁ ﬁﬁtt ?%%fdséd“% §1tg%91eﬂ£edﬁx@>t€’&t§totﬂ@

t he correspon acl ds ers. In general,
catal yti c corwlenshofeedsoakiiis molnﬁsllqurrﬁtbhjidlewhert @maetrrmttm wolgfulfry igyve J;etekzstt &hwpg0C,

nelant -hour [y Bade e iyl <Pral dhpatdectit P Bl S A R e

nol ecul ar si etmeﬁerﬂﬁres)offrmmm actb A6 hay tyhieallybecssls of t he present invention
15 ma I t b
Exarrp?/eaofS Osﬁ@?r%zr oc@geggﬁh@; g cé\‘g"r‘l‘es?ogff\e/esgebafusntgl onttefigp gdrgﬁ%rb%h%] e(;ﬁ’]w%ne

separati ong. dgy/oneitet@lknXaimalighatiereO4 i Oendahsdemaetel (obmtettexgssparalﬂﬂwdesofto ahy of
C®2, nethane and C2.to C6 r.ocarbons fro eac rom. tures

of other mat ecPFéﬁpgr,‘d‘%gh”&z%gW% KPS 1Bn ogenﬁr(%lr‘rp?}bnceailatb%cfconverSl O Brdhidh

et hyl ene/ et haﬂ@udéiaxté:up@aulerofpmmy)betnenmﬁparpeesmmbmcaﬁ 10.2@P§ GOBRI6 MPo (Cdier
to m)refullylllustrateth nat ure of thelnven ner of
practicing sdfel0 stpasah ﬁr\‘i@rﬁ’&ﬁﬁvelggt bty sRace V?I?“lﬁ%’t &a@’ttﬁé | owWi ng
exanmpl es. I n héwsge exmb@maﬁsle’&spbﬁorﬁéﬂamw&dmheproms offe@pssest invenasler

to define the properties of the products that S ctured ThIfS
par anet er %@%‘eﬁ%?"e&s%‘ymt*WéorP%?,‘hﬁioﬁ‘EFéesdé%Btﬁ%‘é’G B’QTC e 0%, ['%66‘3@‘]3,&1 oHeb

Val ue is an gpReaxi fRbesokgidt §é}§e}aﬂﬂn &r e hghiCab QépﬁfahﬁnsCBg';\G\lﬁV@ﬂeﬁﬁﬁﬂlé{ intexitioH
the catal yst conpared to a standard cata yst re resent% the relative

rate const antis nadgaf thsfseprsatipalof Awkei{eOe %i“&tczb’é’r [ATRroens T ey etheper

unit tinme). & #SmbasaduRe &th%th@f-:tdtéférﬁa‘l/s 0§cucl§'ds' 2" sehdBdNBf Cé’o@rﬁ%)hél% from
catal yst taken as having an Al pha Val ue of 1 Rate nst ant =0. 016 sec. sup. -

1). The A ph&thV@QP/etlhéﬂed@%@lqu@éQTOPHeU/ISOPaP&F“XtNGS 3, 354, 078; I n the Journal
of Cat al yZ%O)[O(}é%L 4n *erPo m&é A{llkg ﬁmtrat%/‘ﬁle nafire Bf iR /iBvdndi8R Ghd t1RNHandR} of 61,

p. 395 (1 ch I'ncorporate rern
practicing same, the invention is further 1llustrated by the following examples. In these

examples, a Alpha Value parameter was measured in order to define the properties of the
products that were manufactured. This parameter was measured by the technique described
below.

25  [0059] Alpha Value is an approximate indication of the catalytic cracking activity of the
catalyst compared to a standard catalyst. It represents the relative rate constant (rate of normal
hexane conversion per volume of catalyst per unit time). It is based on the activity of silica-
alumina cracking catalyst taken as having an Alpha Value of 1 (Rate Constant=0.016 sec.sup.-
1). The Alpha Test is described in U.S. Pat. No. 3,354,078; in the Journal of Catalysis, Vol. 4,

30 p. 527 (1965); Vol. 6, p. 278 (1966); and Vol. 61, p. 395 (1980), each incorporated herein by

reference as to that description. The experimental conditions of the test used herein include a



reference as to that description. The experinental conditions of the test
used herein include a 14 constant tenperature of 538 C. and a variable
flowrate as described in detail in the Journal of Catalysis, Vol. 61, P.
395 (1980). [0060] The di nensions of the crystals produced in the--exanples
wer e neasured by conventional scanning el ectron m croscopy (SEM

techni ques. The crystal dinension 5 reporlded (and as used in the foregoing
description of the invention) neans that at |east one di nension of the
crystal that dofsigntmgeeurd¥r S8\t iasid atvarible Rl asdBRAbEAIE detdl]l Vibdhe! @ournal of
mentioned in context. EXAMPLE 1 Synthesis of 5 mZSM5 [0061] A reaction
(synt hesi s) n¥attlysie Vehel g par@¥)consi sting of 250 g of dei onised 10 water,
20 g of a S0%gstyeougndhtsBhd bf A crdsifls %frod%wﬁx fredamprRl ek theRured by

SI RAL95, an anor phous silica-alumna (30 mol ar silica/alumna) as
suppl i ed by S@svinticshdeanninghele¢tron? OyiqeoPPyNPIEYD rteshniguest (e ¢rewdlt digignsion
m xture wa o) 1 : : LAt t

and or yst a1 i 2aed SR ARG CRe RrkiactEsRar Aol ghinTpiify hafit 5L 342
100 RPM 15 [did&R]Bobdfi theperpatal cthatwia sexamiied thydSEY o athe gresfen thamtthep povd vidue

m xture by firlngnrﬁggeidqrrl\ onIBy hed with deionised water and dried at 121 C. The
solid product was anaFyse by x-ray diffraction and Scanni ng El ectron

M croscopy ( SEXAMPAE Wagnthaisrud Stpm B8MBS hi ghly crystalline ZSM5 with a

smal | anmount rystal line inmpurities, probably | red silicat .

nor deni t e. Th@&dﬁodu%‘t reﬁ%ﬁnés%ﬂf)m ‘ot e|dog}>c{)1 IS%: "_S[f %ér?dg \/(\)gsd%i?glé%d of
organi ¢ stl6 uotarre20l oRCii9%h gqu2Busadei solifthe, SENK ZRSH- Asdeds armlaB0i gonf SIRAEHSeah
prismatic crystals of. approxi el p.mjn size (ie_at least, one

di mensi on wa<PHRAES §lig-alupa, é‘eia%‘iog‘ fsg’rCFAa{‘]lmmsa% pr osdlﬁﬁlfedhiéydggsr? Ug\f"b%% VAT ue
of 1591. EXANBOENaDISyivlddesicsofahe teadtipe niiktysd @hs 23V Bhe 086i3h Tictupnesetagel of
Exanple 1 was repeated with the excepti t ha tLn s 25

i nterrupted d‘ﬂto[l‘g) aﬁcﬁ’ﬂ?"?%ﬁﬂ“t%”ﬁﬁ??2?6732’8&5@&14({}%% ggﬁ] #)ea%ﬂ\é\f%ftﬁfeés%eﬁ% °f hen
heated for a ipgrPRer 32 hours. The product was |large crystal ZSM5 (simlar

di mrension crystals as in Exanple 1) and_had, | ess contam nat.ion th t he
product of > EX%31 e 150hh grodpcs dviast ishlated afraap gbg Apspliapt ppypict é‘ﬂ‘?‘?)“eo%’y %gt.raf‘o&nd

was free of Qr@Rdl Gitts Bkl Pt dhg Glkikd 8t FIEN! Thé Bolidt Srodkt daf Balst by x-ray
product had an Al pha Val ue of 1648. 30 EXAVPLE 3 Seed free synthesis

. . , of
very |arge crdjf§egionzipeuningiiayon MiserRnSEY)tphust yndodefridshiac 5 iffar ed
consi sting ofzsi.4 vahof snfifi81ol2EA crystalline impurities, probably layered silicate and mordenite.

The product had a Si0»/Al;03 mole ratio of 26:1 and was free of organic structure directing

20 agent. The SEM characterization revealed prismatic crystals of approximately 5 um in size (ie
at least one dimension was about 5 pm). In its acid form this product had an Alpha Value of
1591.

EXAMPLE 2 Synthesis of large crystal ZSM-§
[0063] The procedure of Example 1 was repeated with the exception that the heating was

25 interrupted at 40 hours and the mixture cooled to room temperature and then heated for a
further 32 hours. The product was large crystal ZSM-5 (similar dimension crystals as in
Example 1) and had less contamination than the product of Example 1. The product had a
Si0,/A1,03; mole ratio of 26:1 and was free of organic structure directing agent. In its acid
form this product had an Alpha Value of 1648.

30 EXAMPLE 3 Seced free synthesis of very large crystal ZSM-5.

[0064] A reaction (synthesis) mixture was prepared consisting of 114 g of deionised

water, 14 g of a 45% aqueous KOH solution and 50 g of an amorphous silica-alumina



water, 14 g of a 45% aqueous KOH solution and 50 g of an anorphous
silica-alumna 15 precursor having a nole ratio of silical/alumna of 26:1.
The H20/KCH nol ar ratio of the reaction mxture was 42.4. The slurry was
charged into a Parr steel autoclave and crystallized for 124 hours (wth
interruption at 100 hours for sanpling) at 190 C (374 F) and at a stirrer
speed of 50 RPM 5 [0065] Sol i d product wal® isolated fromthe resultant
product mxture by filtration, washed with deionised water and dried at 115

C. Elenental ;ﬁéb%l's)éﬁh§vxﬁge¥%§il@ﬂmbhﬂtsﬂIcB@lufxﬁfaOMEZGEﬂ 9R! H,/ROB0MElar EAIBTITI e d
(by weight) 69.4%silica, 13% al um na and 4. 18% pot assi um Thﬁ product
y

had a nol e rarfacambfm@ww@aﬂéﬁuﬁeﬁ&lr@fwamharge&nﬁ@ Pyt ayadaymaf yreglligsd
x-ray diffrachi pn Rd @EMAQELNES af @dmdud @ort@%n?m@ a0y °er¥#4 at)lahdg L8N
nol ecul ar sieve 10 having large crystals with typical dinmensions of 20 x 4
X 4 m The x-Pead PP RP¥etion reveal ed traces of inpurities of other
crystalli % H?@o%ﬁﬂs é&Qﬁglo%Qthw%f 1sBﬂ?edZ§M'15th9 Q& WERuEHERARIEH BrrdtlonEsS

with 100 anmmoni Um nitrate sol ution at roomtenperature to produce

H-f orm ZSM 5. wa&hqdewnhabmnﬁgi avater cngj drigd tan el 18 r°(s thadmeeniph rapalyigit irevgeled thyy the
calcination i b r t,ound
to have an Al'p Ogérgalsgltqad §¥Ora%{0%ﬂ?)hexaﬁongelémﬁlégq/Ckl\lillﬁéj jﬁ@loﬁ a? nd ?%\gtﬁ? \%2 8619
very high acimtaamm viteypraduct ind aHnASKALS . of Nilica/dgmmaiof 88 e Flim rtedust whnanalyaed

confirmed a n ge
crystal si pe Do R AE R Rid Sbe TRIRY) cFRIEATLRS MhlhZ bR
illustrat ée bryvmgfage(mxsealst\mt}paptcalainhaarswwbbilﬂ e atdgym.t Theserap flifigactiomeavyalgki | |
in the art Wlt ﬁ)rem .at tt th?m r%grgtlon 20 lends itself to variations
not necessariiy il TRUFHES c?kh ?lgs H1**Phi s reason, then, reference should
be made to thmmppenﬁeglobthazm fmbdmmmpomhangéd &Iemesrwitlnn@igmtblfell\uammmmnpe

of the pr eser}l‘itraltensy ?utlon at room]igm%éa\tlurl\e@o pro uce Ir& ?on%lﬁl\m% A%ter washing and drying the

crystals were activated by calcination in air for 6 hours at 540 °C. The calcined material was
15 found to have an Alpha Value of 1000 (hexane cracking), which is indicative of very high acid

activity of the H-ZSM-5. Nitrogen isotherm determination confirmed a small external surface

area (10 m’g™") consistent with a large crystal size.

[0067] While the present invention has been described and illustrated by reference to

particular embodiments, those of ordinary skill in the art will appreciate that the invention
20 lends itself to variations not necessarily illustrated herein. For this reason, then, reference

should be made to the appended claims for purposes of determining the true scope of the

present invention.



1. A process for the manufacture of a synthetic porous crystalline nol ecul ar
sieve, which process conprises the steps of: (a) form ng an aqueous
reaction m xture, free of organic structure directing agent, conprising a
source of X203, a source of Y02, and a source of netal hydroxi de MOH,
wherein X is a trivalent elenent, Yis a tetravalent elenent and M
represents an alkali nmetal, in which reaction mxture (i) the nolar ratio
of H2O/MOH is 75 or less, and (ii) at least a portion of the X203 and the
YOQ2 is provided by an anorphous material containing both X203 and Y02, said
anor phous @EpifAigal having a Y02/ X203 nolar ratio within the range of from
15 to 40; dj%b)ﬁﬂtrystalllzmg the reaction m xture to produce the porous
cryst al | i nWhatok eleumhealris:si eve; and (c) recovering the crystallized materi al
2. The process according to claim1l wherein Xis alumniumand Y is silicon.
3. The process according to claim1 or 2 wherein crystallization is effected
at a tenper.at ur& pedce&fol the2@bnuctyre @f @rsqiithyticopordiBlcryDalRROmGClecdlaTsievepr ocess
according to any of the.preceding.clains wherein the nolar ratio of H20/ MOH
in the reé%WF%H(ﬁ?§fﬂP@“§§ SFW?gfthe range of 20 to 50. 5.The process
according &P anyrfihg tah€agRbQEaEAHGN Ghijiuk® W eFredrBanlid) Str@RE RINBEtgNBLRY, | al
contalnlng both X20§ and YO2 conpri ses less than 1.0 wt % Na20, preferably
| ess t han ©@MPLISHE % BT of 6oPher pusEelsY Qo @ disagree of aival dydionide fY@Hedi ng
clai me whegeig, iy @qq}ate'npgleltngntt I?’elsaanfa{rmq)éﬁ IRl 4 MCR gk@én@ ngaRQE h X203
and Y02, the reaction mxture also conprises a separate source of X203. 17
7. The pron@sbnmwb@hdmﬁgmﬂmxtkaln16 wherein the separate source of X203
cont ri but &9 ROMP koS LRSI 1045 of LQMLADH 1216488 Slribingr hehab, ampunt of
the YO, is provnded by an amorphous material containing both X,0; and YO,, said

amorphous material having a YO,/X,03; molar ratio within the range of from 15 to 40;

(b) crystallizing the reaction mixture to produce the porous crystalline molecular
sieve; and

(©) recovering the crystallized material.

2. The process according to claim 1 wherein X is aluminium and Y is silicon.

3. The process according to claim 1 or 2 wherein crystallization is effected at a

temperature of 80 to 225 °C, preferably of 100 to 200 °C.

4. The process according to any of the preceding claims wherein the molar ratio of

H,0/MOH in the reaction mixture is within the range of 20 to 50.

5. The process according to any of the preceding claims wherein the amorphous
material containing both X,03 and YO, comprises less than 1.0 wt % Na,O, preferably
less than 0.01 wt% NA,O.

6. The process according to any of the preceding claims wherein, in addition to the
amorphous material containing both X,05 and YO,, the reaction mixture also comprises a

separate source of X,0;.



8. The process according to any of the preceding clains wherein the

anor phous material containing both X203 and YO2 has a Y02/ X203 nolar ratio
within the range of from15 to 35, preferably within the range of from 15
to 32, nore preferably within the range of from15 to 30. 9. The process
according to any of the preceding clains wherein the alkali nmetal Mis

sodi um or potassium 10. A synthetic pgprous nol ecul ar sieve of the Ml
structure type conprising crystals with at | east one di nmension greater than
10 230m and conprising (n)Si02 : Al 203 wherein nis from2 to 26. 11. The
nmol ecul ar si everac ' cl ai terl % | ene
sorption t?'me tgget 5 rgéﬁ%g&gw?ﬁ Jofyleag}é‘ '360 \glgé?%’lh glﬁet Sgé%r&%%ﬁgxigfn}g%ocg’%@rgé he
manuf act ur 8%for dess,aotiewdlyc idbal 3086 t€ dfifprafsha gptaransivat sf Xa®i igthatredogiast one

di mrension greater than 1 m which nethod conprises hydrogen exchange and
cal ci nati off"™0f*t he nol ecul ar si eve produced by the process of any of clains
1to 9. 13. A nethod for the manufacture of an active catal yst conprising

crystal s having at |east one dinmensign greater than 10 gm which nethod
conpri ses hydr offnPeseshanesdiagdo @ay of bt peredine chEnsheet Be asrasphous

accordi ng hoefdidofRinky Rth 3o, addy OB RERSACIMAANES Wideh Y %@E afbons
conpri sing contacting fag rg)g;:lrocar bon feedstream under hydrocar bon conversion
tA

condi t i onsfrentlf ta 3fopre wihiavbe poeoptifrag ooy mefe preterably withirtha 1 or
manuf acturlgggeb&f;o 1Pf.ogess of any of clains 1 to 9 or with a catalyst
manuf act ured” by the nethod of any of clainms 12 or 13, to effect conversion
of the 18 hydrocarbon feedstream

9. The process according to any of the preceding claims wherein the alkali metal M

is sodium or potassium.

10. A synthetic porous molecular sieve of the MFI structure type comprising crystals
with at least one dimension greater than 10 um, and comprising

(H)SIOQ . Alez

wherein n is from 2 to 26.

1. The molecular sieve according to claim [0 characterized by a 30% orthoxylene

sorption time test value of at least 50 minutes.

12. A method for the manufacture of an active catalyst comprising crystals having at
least one dimension greater than 1 pm, which method comprises hydrogen exchange and

calcination of the molecular sieve produced by the process of any of claims 1 to 9.

13. A method for the manufacture of an active catalyst comprising crystals having at
least one dimension greater than 10 um, which method comprises hydrogen exchange and

calcination of the molecular sieve according to claims 10 or 11.

14. A process for converting hydrocarbons comprising contacting a hydrocarbon
feedstream under hydrocarbon conversion conditions with a molecular sieve according to
any of claims 10 or 11 or manufactured by the process of any of claims 1 to 9 or with a

catalyst manufactured by the method of any of claims 12 or 13, to effect conversion of the



15. An absorption process which conprises contacting a feedstream cont ai ni ng
one or nore absorbates under absorption conditions wth a nol ecul ar sieve
according to any of clainms 10 or 11 or manufactured by the process of any
of claimse 1 to 9 or with a catal yst manufactured by the nethod of any of
claims 12 or 13, to effect absorption of one or nore of the absorbates from

t he feedstream 18

hydrocarbon feedstream.

15. An absorption process which comprises contacting a feedstream containing one or
more absorbates under absorption conditions with a molecular sieve according to any of
claims 10 or 11 or manufactured by the process of any of claims 1 to 9 or with a catalyst
manufactured by the method of any of claims 12 or 13, to effect absorption of one or

more of the absorbates from the feedstream.



