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I nvention [err] to an i rrprovedZeasmbhod of prepaxti ng synthetic crystalline
zeolite materials having a co en 1 and 12 and a [err]
nole ratio greater than 12 andz%sl nvol ves thédise, in the preparation, of
trial kykmet hyl ammoni um conmpoungigy.4According tgthe present invention such
crystalline zeolite materials, particularly those designated ZSM5 and
ZSM1 1, are prepared by crystésmnm ng the substantially pure zeolite
material froma mixture of a ri%ﬁi%e of S|I|ca and optionally alumna in the
presengg of a trialkyl met hyl a tim cation.” Ghstraint | ndex (d) val ues

for sonme known zeolites ar e: 3Psmapl ite 45 Cl. ZSM5

8.3 35 ZSM1 1 8.7 ZSM 12

2 ZSM23 . © - 9.1 40298 35 2 4.5 ZSM 38 '

.2 45 ' ZSM 48 3.4 TMA Ofretite

3.7 Thé&si gni fi cance and mannef ofwdeterm natlo'h of constraint index is set
forth in our GB Specification PRaloied®, 522. Zeptites ZSM5 and ZSM 11 are
defined by the X-ray data present ed |n our U S Sp eC|f|cat|ons 3,702, 886

d 8, 709 97@ signffisang ame'rctehérse h ip@ur epifigation | |
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the Case v precRFSoRRREIRY, leRHRHY cuis¥l of 280, tétRPRpyIaRHoritin (TRA) i6rRSMIM the
ZSM 11, t@&é aﬂozﬂwh’ammtwamﬁﬁwx) (TBn dons.| Im thele capescthe Bmiction® drganictdr@nain the
org ani c gqugg;p-gm havq jeen C,t0 Cs compounds and in most cases the quaternary ion has been symmetrical with
60 “respect to the organic components, i.e., all organic components are the same. Since in most cases
symmetrical C, to Cs and greater quaternary compounds are not commercially available it is necessary to
use precursor materials such as a trialkylamine and the corresponding organic halide. Since reaction of the
precursors is not complete the unreacted precursor materials must be recovered from the crystallization
mixture at the completion of crystallization for eventual disposal. Therefore, use of precursor materials in
65 zeolite synthesis involves handling toxic and potentially hazardous chemicals, disposal of unreacted -
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(fuaternary’ have been [err] to Cs conpounds and in nost cases the quaterna@ '
ion has been symetrical with 60 respect to the organic conponents, i.e.,

all organic conpehents are the sane. $|02ﬁ351|6 m)st cases symretrical [err]
to [err] and at er. ahlyGor t
i s.n cessaryh rlgsandutegtegjj?heq Hereduit ug?l rqtﬁe seafmt ?&’%ﬁ%&l%legérﬁéfntérﬁéa/ﬁtrq Ee' or
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synt hesi s’decause an additional period pf A8 is required for the
precursors to react. The syn pe5| s of tri gloléxl met hyl, amoni um conpounds from
trlalkylamnes and a net hyl i??I“ide rocee [ |l such materials are
commercially avail abl e as &i,@L050! utions>sUsi ng susio | ow cost 5 materials
we have been able to synthesize ZSM5 and ZSM 11 of high quality, and the
raw materi al handling probMeRETAMED el at el Wi'%Bosal 0P Bb1%ns have been
elimnated. The crystalli NGy 6)1%(3 ites can Qe Rgepar e?mf [odg @ reaction

m xture containing a sourceof Silica, optlonal |y al'um na, _
trial kyl nmeé hyl amoni um ( TAMAMAIgS, an al kab zooset al sexsabe, e.g. sodium and
wat er, and having a corrp05|t|on in termsphboyphe ratios of oxides, falling

wrthlnthefollovmngratlo% Broad rofer

For ZSM 5 Reactants m"fgr oad road b of PP o r ] >5
>20 15 [ehs] 0 to HWh,0o, 0.01 tg 100 [ereho 0to 30
0.01 to 5.0 20 ' : [err] -1 to 3000 5 to 500
For .ZSM 11 React ant's M ONTAMAYXQad 0 to 1000pr of 8P} 1085 '

Si G2/ Al 203 >5 . . >20 [, o 1000 0.01
to 100 [ens] 0 M358y ["333{’0 5. 0%%b °[eIr’r] 1
to 3000 - 5 to 500 wherai,0i80d,i n all of 1ttea@oabovesite sed kal i or al kal i ne

earth netal, and TAMA is a trial kyl net hyl ammoni um i on whose al kyl groups
can be [err]W*Gre"IMmqﬂ of than'ebvmlamimrﬁlkﬂg'etem mesdlpad TAMA isitraliyinethylatmmonium ion
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formed. Cyst m @akm“ﬁ gée”li or G oNiorSh 3l dkarfiesitakl L ttions,
condi tion. |@ing@blysEmigat Rfs asmtcd;téaemmea lst@ifﬂféss e dUEbcBs ¥OTE0RYAnE Biftred dbriitidhs 1
00[ err] or twfngoagititech edinBssastad esmcistesal 104+180Cawes @ipldied Ofhe rtothl, usatod range of

stirred cq deP% 'eﬂ'§? (gy ereé?fe‘f’HO‘ﬁtzé.'P'FfF s1s0 que@heraﬂteo@eaw§ qstals are separated -
|on
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crystal s ar eTeesas, ahed btﬁQm Ihﬂﬁmfnbﬂurh e bridd a)emeréarteﬁhme ew.TREhdBMmixture

m xture can dae bp pegpaned ditfer batchaise pf ednsnunhsl!; Hinstappk artdhevsa prtlmatoé the)aedlites .

Reacti on nf X% %%"%&H'“VWWﬁﬂ@‘*ﬁ?ﬂFB?ﬂ‘%re?qﬂ%@E“”’ gd and degeysiallizaion g °6‘§3‘3;'§L
S Bt '

silicic acid,y f‘%'}g?i e ¥ %f cco%h iz, em { é“aﬁrf:&)éfemnawmev irudate

Sa| ts, e.g. ﬁa‘nh@beﬁ@i}’ SiF8 bHidient iR AEs tHidugh b 0 et TyI4 r) f¥dthed on a 400 mesh (Tyler)
tri but yl met hsgteamirosesesiwhete tog m@nﬁﬁ&lﬂﬁ@!‘ pchraebxebyrutlon. rtlrwrmatanaf ®@wbe G’wk\eded before
reaction nt rm'% %é{ﬂe‘b@' ?'@ %! 4§ )eﬂ"E’H or contj uous

c ta ) I |
size and cr y E ena\?ll% mn?étr%u X m 8&?;[:33]? %} esg{%ry gﬁll h
the nature etm Behls sttdumr Bawsa. nEan hid¢ da;- BroGénstdndurlclichii to BB performed.
condi ti ons Such component can be exchanged into the composmon, impregnated therein or physically intimately -
% admixed therewith. Such component can be impregnated into or onto it such as, for example, by, in the
case of platinum, treating the zeolite with a solution containing a platinum metal-containing ion. Thus,
suitable platinum compounds include chloroplatinic acid, platinous chioride and various compounds
containing the tetrammine platinum complex.
_ Especially in their metal, hydrogen, ammonium and tnalkylmethy|ammomum forms the zeolites can
60 be beneficially converted to a catalytically applicable form by thermal treatment. This thermal treatment is
generally performed by heating one of these forms in an atmosphere such as air, nitrogen, steam, etc., ata
temperature of at lesat 371°C for at least 1 minute and generally no more than 20 hours to remove part or all
of the water and the organic constituent. While subatmospheric pressure can be employed for the thermal
treatment atmospheric pressure is desired for reasons of convenience. The thermal treatment can be
5 performed at a temperature up 1o about 927°C, The thermally treated product is particularly useful in the
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&a? al ysts‘prepared from zeolites synthesized according to the invention
shaped in a wde variety of particl S’ pbﬁeé for instance in the formof &
powder, a granul €, or a nolded proddcl, Eﬂ as an extrudate having
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Especi al | yaniaBsokgtion &hamb:abvacmedrt@gemm OB WAIRC 2 trim Bg Witk RbEH )6k 20RIMHglom
forns t he cyddiekdne or relaxar@aire, dressiaés less thah eamvmd@dmvwmm messark yhtheraspestive
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per f or med :@S’iﬁé%‘s ?)‘ @ il e dedrilst E vb which

ef,.re eers t.oh Grast

m nut e ancogplRmakh the ﬂu@ssﬂ&rcbanbhass rdOsulffizlentao activatth®mengsat. u'heomcralsé in @bightneas
wat er arr§ celadated gathecadeasptioni cappsitg of ¥ istreple irbel1 990 ph@iqr@d phasgenk e can be

enpl oyed onr the _tjger mal treatment, atnospheric pressure is desired for

~zeolite WI t h‘"a"hS Soligwingnillsrptiva; axp ge ra%fgbﬁﬁ%‘t af Gwm"&ﬁfaﬁi"ﬁ‘? wetsnpremangss |

fsuitabl € W,%if,‘, @ﬁ@%@mﬁicfﬁw
Wl

‘reasons of E‘b\lfgl amJ& ﬁﬁd ab&lér@ L\rgg?iblﬁa%n%la hgpefnggﬁmeﬁgta@ as

t enper at urng téHRulaford uﬁon% .ﬁfne and Igrébektide bihk | pyodu&re 3b@ided) GiUGE thalkylmethyl-
parti cul mrdmmanief UTAMAI dor@ounds,Oe. @288&&6 TemAabs/ sied asfustngr thai mioh pdr @ogpbles

conver si ortetra@awmmslumSFWI addeirpwpdemoanien Tl g ppistsérefeserred at anbi ent
tenperatures by placing the zeolite catalyst in a vacuum but a | onger tine
is required to obtain a sufficient anobunt of dehydration. In the case of -
many catsl ysts it is desired to conposite thé zeolite with another material
resistant to the 5 tenperatures and other conditions enployed in organic
conver si on processes, as described in our Eur opean Specification 000 1695.
Enpl oying a catalytically active formof the zeolite catal ysts prepared by
the i nprgved nmethod of this invention which may contain additional

' “hydr ogenati on conponents, reform ng stocks can be refornmed. The catal ysts

can al so be used for hydroi sonerization of normal paraffins, when provided
with a to hydrogenati on conponent, e.g., platinum OQher reactions which
can be agconplished enmploying the catalyst of this invention containing a
netal, e.g., platinum include hydrogenation-dehydrogenation reactions and
desul furi zation reactions, olefin polynerization (oligonerization) and

ot her organi ¢ conpound conversion such as the conversion of alcohols (e.g.
met hanol ), to hydrocarbon. In the following illustrative exanples ZSM'5 and
ZSM1 1 of good crystallinity were prepared. 15 \Wenever adsorption data
are set forth for conparison of sorptive capacities for water, cyclohexane
and n- hexane, they were determ ned as foll ows: A weighed sanple of the

cal ci nedgadsorbent was contacted with the desired pure adsorbate vapor in
an adsorption chanmber, evacuated to <1 mm and contacted with 12 nmm Hg wat er
vapor or 20 mm-Hg of cycl ohexane or  n-hexane vapor, pressures |ess than the
vapor-liquid equilibriumpressure of the respective 20 adsorbate at room
temperatyre. The pressure was kept constant (wi thin about 0.5 nm) by

addi tion of adsorbate vapor controlled by a manostat during the adsorption
period (which did not exceed about eight hours). As adsorption proceeded,
the decrease in pressure caused the manostat to open a val ve which admtted
nor e adsg;bate vapor to the chanmber to restore the above control pressures.
Sorption was conpl ete when the pressure change was not sufficient to
activate the manostat. The increase in weight was 25 cal cul ated as the
adsorption capacity of the sanple in g/ 140 g of cal cined adsorbent.
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- Exanpl es 1-4 The fol |l owi ng exanpl es, conpiled in tabular formas Table 1, @
i mredi ately hereinbel ow, give details as to fornulation, reaction

conditions, and properties of the ppo%t@'ﬁ)'bt ai ned using the

trial kyl methyl - 30 anmoni um { TAMA) corpgypds, e.g., TBMA, TPMA, as well as
usikg/the prior art conpoundgediiel syathdiy WRKTTEMA WBmpoURA) and :

t et rapr opyl ammoni umEg(TnI?A'Q as points pf r ef %/ﬁnce. 35 40 45 50 55 60 65 4

0 028 ”5156 TABLE 1 zeollifte synthesis with T ng%Qund Elxamzl e

1\ 2 3 Formulation 4 Formul ation Silicate solution QBrand g
344 344 - - Bigate solution344 [ er rl‘ 200 200
200 200 Daxad 279@§rand g 13 344 344 1344 1 HSiIl g
- - - Alum sol ugipp [err] g ,5 11.9 Iy O 900119 11.9
[err] (190% g 24 O % 29 70 NaCl 2% 20
20 - 40 40180 gH20 9 —_ — 206- =200 200
200 [err] Al ot - - - 25 "TBMACI
(50% g _ _ um. soluti - TBA g 34 )
TPVACH  (150% g Anz(§o4)§>§,428 g 19 I‘D?|r1._9 19 -9 1oaR g
- - 444,50, (100%r g TEMAGd (50%4 g 29 29 -
- - 35 : [err] - - -
- [err] NaCl g70- 1)) 20 70 40 40 Crystallization
40 2 lemm., [err] 160,14 ne, ys 4
7 4 -7 qu?ati on 200 _ %ngne 4§aaCr'yst% linity
ZSM 11 . ZSM 11 ZSM AI(NO,), Q8 b 90 — 65 - — 105 — 85 50
2 . TBMACI {50%) g — 586 —_ —_
TBABr g _ 34 — - -
TPMACI (50%) g - — - 76
30 : '
TPABr g = —_ 44 -
TEMAC! (50%) g —_ —_ — -
35 . NaOH g _ . - - _—
HO0g 70 50 70 40
Crystallization '
" 40 Temp., °C 160
Time, days 4 7 4 7'
Agitation None
“® Crystallinity ZSM-11  2SM-11  ZSM-5  ZSM-5
90 65 105 85

50
Examples 5—11 . ' '

The following examples, compiled in tabular form as Tables 2A and 2B, immediately hereinbelow, give
details as to formulation, reaction condition and properties of the products obtained with respect to the
crystallization of ZSM-5 with various reaction mixtures in the presence of tripropylmethylammonium

56 (TPMA) ions (Examples 5—9 and 11) and tetrapropylammonium bromide (TPABr) as a point of reference
{Example 10).

60

65




%Ek%trrpl es 5-11 The fol |l owi ng exanpl es,
tand 2B, i medi ately hereinbel ow, gi
‘condi tion and properties of the pro

\b-r/apropyl anmoni um brom de (TPABr) as

Bained with respect to the

,crystal lization of ZSM5 wth various ieagig @8 M xtures in the presence of
‘tripropyl met hyl ammoni um 55 ( TPVA) zemissSyptbeaspiteSPBAG@ and 11) and

a point of reference (Exanple 10).

474 g added to the gel mixture.

50
55
‘60

65

: 60 65 5 6 0 F2gnmese TABLE 2R ZSM 56 Synt hési s wi Bh TPM&CI Exarpl es 11
) 10 115
, is-l/rruf ati or\s,lﬁla r%’é{:ﬁ‘, sol ution Q@ Br and, ¢ 6872 6872
16880 to losBrind, § 6872 6878 96, 3976 > 6880
- 4000 Daxad 27, (g 20 - 20
20 Al um sol utkdr® [err] 3976 36 238 738 ; ?35’01_’ err]
(100%, ¢ 7 4 574 520 600
570 NaCl oexad %, g B * i 20, g 20889
- 4082 Alum, solution 1682 TPMVAC (50%
: 778 15 778 Al(SO,);- 1446868 238 77338 +78 _ = —32382385
TPABr (28.5%, - - - - _
1498 TMACI 61@/% (boo %), g 574 574 574 520 600 - 570"
700 Crystal I i :ﬁat;n gn 1st st aggegso 128 Ienp . [err]E 320
225 20 220 220 225 215 320 Tinme, hr.
212 15010, 9 161 . 4082 144p82 76 56 1P 1682
?Agl tation, o 9 90 90
W (sﬁ/oé[gge Terrp 778[err 8 1556 778 78 160 Ti rre123ﬁr
- 25 PpaBr {28.5%), @ _ —_ — —_ — 5.-Agi t atiqgen, rpm
- 90 Crystallinity, % 85 85 85 ' 85
80 YAACH (50%). 990 45 "—474 g—added to the-gel mixture. 50 55 89 65 6
Crystaillization 1st stage . '
30 Temp., °F 320 225 220 220 225 215 320
Time, hr. 12 150 161 145 170 136 17
. Agitation, rpm 90 90 90 90 90 90 90
2nd stage
%' Temp., °C — 160 B> —
: Time, hr. — 9 8 8 8 5 —
N R 40
E A ' Agitation, rpm —_ 90 . > —
H - Crystallinity, % 85 85 85 85 80 90 90
; 45

SRR

conpiled in tabul ar formas Tabl es@
vV ls as to fornulation, reactio
48 8

g



6%28 516 'TABLE 2B Product pr opertl es of ZSMS from TPMACI Exanpl es @
n

5 6 7 . 10 11 Fornulatio

of reaction mxture SiQ2, w °o 0 0288518 82. 4 82.1 82.3
83. 6 82.5 '83.1 100 - [err] v%%@a 2.1

2.4 2.1 2.1° % | 0.56

0.5  0.27 048 Foggt oropertds 2 ‘5%"6@1“ W % |
0.84 0. 92 ExamplesD. 91 5 0.87 6 0.777 8 0.7% 0092 151 C, w %
7d ST 88— 758698 2F— 69t Asi—wm %
8974 ghprulation of gapckpn 88. 9 88.6 - 87.8 ©89.4 20 Mole
‘ratios of IOrO W5 w203 89.4 824 l.gds g23- 0 gae _ledks g31 1.0
1.0 .0 1.0 Si2 : 72. 4 66. 66.5

66.6 10 67 ABO, wt %70.1 21 67.8125 21 [errpt 20 0.39

0.-54 0.2 0.51 3.02 0.94 0. 54 :
2.91 3. 1da W% 3 15 0563 (5081 ?:22 (048 5 73"1\I 8899 0%

29.7 31. 3, wt% 31.1  08430. 5082 25 og7 30. 0617 0353 0 3ol err]
10. 2 159. 8 9.9 10A 10. 6. 11. :

Adsor ption, %Swt[%err] 7.34 774 - g.e8 7.53 10A 698 922 691 9. 6
%’466 10 Q\h wt%972235 lg§4" 4 &%, 1 99 ‘s8d 9 sss 3;78 ssfg'g

.5 20 ﬂaOleSauos of produd® 12.0 9.5 40 dains 1. A met hod for

preparing zeolAi.0e ZSM5 or A8M 11 Which canpri ses prepedi ng aoreacti®n
m xt ure cont alsgéeng a source of an alkali npetal oxide, an oxide of sjlicon,

optionally an ide of alum’ffm T&A i of%%and &t er HE haV|?1b a &3
conposi tign, iN3,derns of nologgratigss of qdgdes, gl | | Ngpowi t highat he p54
following 45 ranges: [err] [err] to 1000 [err] to 30 50 [err] to 3000
wherein Mis &h alkali or al2@alined.#arth 3n6tal 382 TAMS7i s 273 3.19
tripropyl met hy] ammoni um or tibuty t hyl - msu n ni ng, sai d -
m xture ngder)écrystal li zati & %5 ond%ﬁsons 3L]ﬂtll gégstal of sé& zeof SD are
formed. 55 ceN 2. A nethodiagcordpgg to gg ai m jppher ejo sai 4. Xt uge has a
conposition, in terns of nole ratios of oxides, falling within the

fol | owi ng rédsgeeson. [‘Vert] Merr (TA 4. =0.01 to 100 60 [errJl:0.0l to 5.0
[err] =5 tg 500“%herein M ancf MA &t as Hefore?Bes M6 100 92
CyCs 7.4 5.8 7.0 6.4 7.2 48
nCe 5.7 08 5 105 10.0 12.0 9.5
4  Claims

1. A method for preparing zeolite ZSM-5 or ZSM-11 which comprises preparing a reaction mixture
containing a source of an alkali metal oxide, an oxide of silicon, optionally an oxide of aluminum, TAMA
ion, and water and having a compaosition, in terms of mole ratios of oxides, falling within the following

4% ranges:
Sl02/A1203>5
M,OATAMA),0=0 to 1000
v M,0/Si0,=0 to 30
50 H,0/Si0,=1 to 3000

wherein M is an alkali or atkaline earih metal and TAMA is tripropy!methylammonium or tributyimethyl-
ammonium and maintaining said mixture under crystallization conditions until crystals of said zeolite are
formed.

2. A method according to Claim 1 wherem said mixture has a composition, in terms of mole ratios of
oxides, falling within the following ranges:

55

Si0,/A1,0,>20

M,O/TAMA),0=0.01 to 100
60 M,0/Si0,=0.01 to 5.0

H20/Si02=5 to 500

wherein M and TAMA are as before.
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0°b28 516 TABLE 2B Product properties of ZSM5 from TPMACI Exanpl es

5 6 7 8 9 10 11 5 Formul ation
of reaction mxture.SiQ2, w % 0 028%1s 82.4 82.1 - 82.3
83.6 82.5 83.11to0 A1203, wmt % 2.1 2.1 2.1
21 2.1 2.0 2.1 Na, wt THBLE 28 0. 56 0.51

0.27 0. 48 2.86 §roguct propegjies pf ZEMRyfragy TPMACI 0. 84

0. 92 0. 9%xamples 0.87 . 50.77 § 0.5 $.92 Cg W %10 i

734 5 (—4 +—68 +53 8-98 £—21 6-91-Ash—w—9%
89.4 8'%”9”‘3“" of ggaction 88.9 88. 6 87.8 89.4 20 Mol e
ratios of P‘g ct. ferr] 1 0 1.0 .0

1.0 1 Bk ®1.0 [err T4 824 Ba1 o, o5 0 gms Ve o s

66. 6 1667. &1,0,, wt %0. 1 2.67.3 2A Rerr] 24 2.1 260.59 21 0.54
0.29 0.51 3.02 0.94 0.54 N _ 2.91

3.19 3. 1\@, wt% 3 02 0.562. 67 0-51 2023 048 19 (286 0.85 0.51

29.7 Sladwr e 31.1  08430- 5002 28091 006 o077 28.8780 TNy

10.2 ;9.8 """ 99 10. 4 10.% 1.2 g8 Adsorpdt\# on, %
w [err] C. wt % 6.734 7.740. 4 788 9. 2753 6386 7.21 14. 66.91

10.0 9.2 35 Cy(C6 2.9 7.4 5.8 7.0

6. 4 7. TSh, wt %4- 8 [er r?.4 87.9 87.9 5. ?.9 88.?09 87.8 5 89.4

10.5 20 Ldof@ ratios of bfodOct 9.5 40 Cainms 1. A nethod for preparing zeolite
ZSM5 or ZSMALb,whi ch conpriges pnapari ng.oa reacdi on nigct uretoontaime ng a
source of an alkali netal oxide, an_oxide of silicon, optionally an oxide
of al umi num SI®&MVA ion, and R&ter &Ad havf®hy a c®idosi t78n, i A%ternms®’Sf nol e
ratios oxXi , falling wdghin f ol i ng ran [e [ er to
1000 [e%f?] tohgg% 50 [e\r,ﬂr'i9 to t??fo},go vvml‘a)'(rag\/:_n hﬁ?’s an%g)?kal i B'g)# al k% i ne
earth netal and TAMA is trizewopyl sa®hyl agneni uns.ae trieat yl mesdyl - @meoni um
and mai ntaining said m xture under_crystallization conditions until
crystals of aid zeolite ar@%ormdd3 55 31 2 ¥4t hdd3accof ng 1B aim
1 wherein saigh M xture has gonpasy tionggin teggp of gl e rajsos ofg
oxides, falling within the follow ng ranges: [err] [err] to 100 60
[err] to SMB?_IHg@vL%@E:S to 65200 wherein M and TAIVGA are as before. 7

. 2 g

104 9.2 9. 14.6 10.0 9.2
35 :
CyCs : 28 7.4 5.8 7.0 6.4 7.2 4.8
nC, 57 10.9 5 : 105 - - 10.0 12.0 9.5
40  Claims
1. A method for preparing zeolite ZSM-5 or ZSM-11 which comprises preparing a reaction mixture
containing a source of an alkali metal oxide, an oxide of silicon, optionally an oxide of aluminum, TAMA
ion, and water and having a composition, in terms of mole ratios of oxides, falling within the following
45  ranges:
Si0/A1,0,>5
M,0/(TAMA),0=0 to 1000
50 H,0/Si0,=1 to 3000
wherein M is an alkali or alkaline earth metal and TAMA is tripropylmethylammonium or tributylmethyl-
ammonium and maintaining said mixture under crystallization conditions until crystals of said zeolite are
formed. ’
55 2. A method according to Claim 1 wherein said mixture has a composition, in terms of mole ratios of
oxides, falling within the following ranges:
Si0,/AI1,0;>20
60 M,0/Si0,=0.01 to 5.0

H,0/Si0,=5 to 500

wherein M and TAMA are as before.
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0"‘028 516 Patentanspruche 1. Verfahren zur Herstellung eines Zeolithen
ZSM.5 oder ZSM 11, das die Berei tung ei ner Reaktionsm schung, die eine
Quelle fur ein Alkalinetalloxid, ei 0 @G8iF1@noxid, gegebenenfalls ein 5
Al umi ni UITDXI d, ein TAVA-1on sowi e Wasser' enthal t und ei ne Zusammenset zung
aufmei st aﬁe'é‘a"sau'g'gee druckt als Mol -Verhal tnisse von Oxiden, in die :
fol b-e’nden Bey everflfred Bl tHersé'lll%f ék&@?oﬁthwoz‘swﬁ%ﬂ? 1p| &slgg%e‘}&tung -einer
MO/ Si O2=@edktionstibchiag/ S (Hirel Qldie BPRM WRdlinRtalvb:@d, Neird kuablhoquC&E;ebenenfalls ein
Er.dal kal § AMeticibmonid; einUiAMARANBovie Wassepyritiiistung lemmZossmmenetieng dufwiistt dié. medday | -
antweni um 9&ickt aimYoléesaitpizse ean @xidermin Mesfe'ﬁﬂﬁ'g" Bereighe fallt:

Kristallisatg §8DAL g ngungen, bis Kristalle des i5 genannten Zeolithen
gebi | det si ndeém =0 Bis 19§y f ahren nach Anspruch 1, bei dem die genannte

()

M schungo ei nmzdﬂsmﬂsmt zung, ausgedruckt als Mol -Verhal tnisse von Oxi den,

auf wei st, di 'ésoisﬁpﬁi’éﬂsmﬂo@;enden Ber ei che fallt: Si 2/ Al 203>20 zZO
I\/20/(-I-'A\I\/A)wzo(r)ln eln AE Sg{/ﬁ q? r:% g’sﬁl @cgollsmoz om D4 500 im I;1I-
und TAMA‘ 9 fal'lis %ﬁ 1 EI i er ;ZEJ ﬁq ﬁﬁiﬁ!! ¢ ed| mﬁae% %lts\:all:tdyes
prepar ats Q,gn mumeeam |gga|d consi stant a préparer un nel ange
reacti onnel ZzatffahrmmiacruArepsiciur, be delrhccl)ewdeande Migharlg eile@asammensetzuoy \#Ggedhackt
si l'i ci um aBeitvathplgninse von) Qxidery @efwaigt. dledn Wiei falgenden BereicefAMA et de |' eau,
et ayant’ unegg %I on en terns de rapports nolaires d' oxydes tonbant
~dans | eggint grcg@f\ Qﬁo ybwg@t@o Si @2/ Al 203>5 MO/ ( TAVA) 20=0 a 1000 35

MO Si O2=0 aM Sib2Ld] ®iiPsd A 3000 dans | aquel l e: M represente un netal

al calin ou aH#£#8i0x6- bJseb‘QOeux et 40 TAMA represente |e

tripropyl n6thyl a umou | e tribukdl met hyl anmoni um et en mai ntenant ce
mel ange zglaYY?é'"d@§n€gﬁéﬂf‘t"l"6|‘?§e"d%eﬂﬁ'?"§‘t" 1lisation jusqu' a ce que se fornent
des cri St did¥endRatioRi t € z60lite. -2. Procede selon |a revendication 1, dans
| equel ce nel ange a une conposition, en ternes de rapports nDIaires

d' oxydes t onbaMéthatirnde bl@earatmrefunaldedse E5Mpagut ESM-A5 consisBNIOR /nAdp2@B 1@ (Gnélange

M0/ ( TA Lepngl Fortenty “e%z@r métpl glcalingypgxysie dp siicium. Sppptullemeny un oxyde
| es Ql(J el Slyp\ ) m sgrm%‘v td wgﬂli et 8Yan&|éqse§8r§\pos§|,§n ghtepns tg rapports molaires d'oxydes

Si0,/Al,0,>5

M,O/TAMA),0=0 3 1000
35 M,0/Si0,=0 a 30

H,0/Si0,=1 & 3000

dans laquelie: :
M représente un métal alcalin ou alcalino-terreux, et
40 TAMA représente le tripropylméthylammonium ou le tributylméthylammonium, et en maintenant ce
mélange dans des conditions de cristallisation jusqu’'ad ce que se forment des cristaux de cette zéoliite.
2. Procédé selon la revendication 1, dans lequel ce mélange a une composition, en termes de rapports
molaires d'oxydes tombant dans les intervalles suivants:

4 Si0,/AL0;>20
M,O/TAMA),0=0,01 a 100
M,0/Si0,=0,01 a 5,0
H,0/Si0,=5 & 500

50 dans lesquels:
M et TAMA sont tels que ci-dessus.
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