EP 0124 271 B1 Descri ptron The present I nvention relates to

steam nodffied crystalline galloalumnosilicates, their preparation and

L heir use as catal ysts and. catal yst supports 5 US Patent No. 3702886

[ Mobil G| Cor poratlon) describes ggpoyqlaaisyq lgqof ultra-stable synthetic
';I | iceous crystalline materials designat eg "Zeolite ZSM 5" or sinply
ZSMS havi RepedPti®Rar act eri stic X-ray di ffract I on pattern and a conposition

n terms of rmlﬁ‘re ?ersén?%erfnoP ﬁ?ﬂ o%t%artw%oldﬁg\@ cryQal% g%[l&”n]mé’héatégot\‘gleEnre])argtgn
Wherein M i S arli @,@; ufas datalySts laHE€ cMal L RGHHoARS. said cation, Wis sel ected from
it he group €onsius Patght 0. 3102888 Mitobin GinCorgarbtianlidgscribes 9 nsedl danitycbf fulterstablecsynthaia p
‘Eonsi sti ng ofiliespis covstalliae chatgdaindasionated eerideolitd Z5M-5"oonsinrhy 28H1-5"dha 89 a pharagieristic
Bl uni nosi I cérasdifiagion paterd 2o 8 ceEeAsYor Shisee o' 'Bole L3tige Oh PR X-ray
giffraction pattern are cl assifiggd+bsm}l DO, 62%0090,:466! ite Structure Types
by W M Meier and D. H O son, publi shed 2by the 15 Structure Conm sion of
L he | nt er nat wbereih NIZea)d:ambrenksmoeleesterotﬁald cA@PPRW iscpsledipy fr egqu‘!@w ofEiingjnium
bat ent was t prd ﬂalﬂ'r"@ Yrrmerecteefram\i $’° FAReisting fof %ﬁ°én e agr:r%gg% Tyl dqfr mﬂ@gg&:&
ynhet o or GTEATAE OIS, m eEmiy publshed by
gharacterise tan:Yur |n{e§1a eQfite AERathtdn, 1978, Eé NR tW% z@dlw&l'lﬂh& patehBwas
ati o, high sleadérunreyto awdt membgfphﬂe@b}re&ﬂngjuohyveesvdtheﬁuervaﬂainheahymm;lhcmabwtsseall

SIS . it R A S ol e i e ey
ompounds, 21K, iﬁéﬁw,%& o By ;zdl%ﬁ ur,aaiioo;ho?é;.c%&e f%%w ol ;
ioer o parsefaii Rt L4 el 3 RO M Bt oo R S

ch paterahcseanm—uoteoiﬂs Re. 29,948; GB-A- 2023562 GB- A- 2024790 .
2B- A- 2033338 ands Raz29/048 @estiibed crysudlinRorgadi@iliGat® hadegan mypexwpa&ﬂernranea composition
pr ganosi | i caffe¥e RAMArRYS Stitenmtermy b meferyatios: of xides Atifolowshnposi ti on 25 i n the
hinhydr ous state in ter
). 90. 2[ x[err]+(1-x)[err Tgeg(gwf%a xﬁ%”gg?g "e"‘magﬁ‘é% {eg%Jhtg%lY?l 859202 where M
s a netal wotwhene Mibiametal difisk than DinetéladGoup lIAAei noeB, A G, IfSor TAh js tkevalehd® obsaidlrhetal,N
s the val enfds @p awrwwmtm fadRalr andon iscgréaper thamn® hutunet excdedingl 1. and x i s
jreater than 0 Tf@’ Ezef"teEB'"}Q3252'36‘8’2'8‘3'@@%5"5‘tQQB??fF%’"WﬁMﬁg
N X-ray di ffarac?v’"g ﬂee"c?far (M8Rin to that of zeolite ZSM5 and having the
general formula: (0.90.2)[err]: (edodi)oewid,:sbmoronzdbi s a cation sel ected
rom [err] ®and/ or err] and/ or rret allic cations and/or cations deriving
[rom ami no aI“(E‘B‘H ¢é (?P'a?'? Ha?ﬂs'r' NF @ggmf etpliic qafiens\ppd/arpatjons derjving from
¢dation, Wis aﬂ"ﬁ E_‘; %‘ §'s§ TYe fhe soRa i AHTYAE™ 2T palliym. X i
) to 40. 40 es modi fied silica characterised by
tthe preserffe o J j‘?g‘ 730 ﬁﬁ“ff%%ﬂ 'P?‘eredﬁﬂ%?é’ea'a‘ﬁﬂ'sﬁhwrﬂi’f’(j”‘isﬁ’é’ePfcfrﬁ‘ﬂﬁileérys'(’wn
tio 1)[err] 487, Y, err “is an oxide of the nodifying el enent, which is
pr ef er ably an el ement havi ng, at | ea@rooqaaatnmblnys.oan anphoteric char act er,
Be, |,VNh Fe, Co, Zn, Zr Sn, Sb or B. In

GB- A\{0710‘71 'gefsen’r"i’ efdhe émqse Ic jiere f%‘t/’ggl ei'%“ ?%frnlg gt least
haVI ng the fB? ﬁﬁ a poro QQ 9!: ﬁth ateri I h Mda:2
srllcalltetype structure erelnt etltanlu stltutes or Sl con

GB- A- 2033358 descri bes an anhydrous comm};ﬂt—x)smzhavr ng an XRD pattern
characteri®tic of ZSM5 zeolites and a conposition, in terns of nole ratios

of oxides as s B'F'Pd\ﬁsf’°"5%°‘1°ERlﬁj°4vﬁ?8 pving ﬁﬁ'i'°W%V?"ss"f’F‘b’ﬁr"‘@‘F’éﬁt"&ﬁrt'tiﬂ%s"@s@“t?ﬂ“
l'ess than 3, %—L&—%ﬁ%& Bdschitdbh ARyRO cogbsttidn hiviHE'aA KRO phiferd GarctbilBforFRML
100, R is a Bddlited@hda GOMpaiitioh, e térab o holebidtios of oaLafolld foregoi ng patent
publ i cati oms specifically describe a cw:stal l'ine ﬂal | oal um nosilicate.

FR-A-2 374 283 discloses in its [RRMa@MitNCddi¥biAM 'aClpri or art the use of

Zeo' ites CO”W rgilnnrgw Lh’or? % i ﬁb‘gto%éé%ﬂ'su\?kﬁ’ssgr 1'thaﬂfZO %lﬂfﬂ)ﬂs*%tnazlero to less
structure of yahansrabs, (Feis(dmirodancuithibing catloh At €s)" ese are no
di scl osed &0 bendk of |ﬂ& f4falybibg bytpe .pubifdationg s&zmcaﬂﬁﬂeg:ﬂ%a Gﬂst‘élﬂndwﬁa’lmrﬁlﬁosﬂm 5

type zeolites vifioh-2a3M 288 disgedeb iailsiawinraokniolviedaement ¢fprioGat i usstpf agatiteproetitiningd

by i npregnat Ibﬁtﬁ aglji u{ tr# g quprﬂ gef m%mfgstaWructure of the zeolite (galloaluminosilicates). However

these are no sed to type
FR—A—2 374 283 goes on to describe ZSM-5 type zeolites which are not galloaluminosilicates but
é5 which are modified by impregnation with a gallium compound.

2

any ki nds obf wiisivees ehagiterissd by p bigh., tha ic19: 1aes gmﬂtfolél" to HIW‘P'%%{?‘!%W%F““““V '




B
e

@7 271 Bl The deleterious effect of steamon zeolites has been

gni sed in‘the art. See, for exanple, USP 4,231899 contains the
fienent at colum 1, lings 18 to 22:- "The deleterious effect of steam on
tes has been the subj.ect of Epnoﬁ(msz'marﬁis and patents. This

tever si bl e danmage ard | oss of cat al C ag,; l¥dghied & the 16t GBé, térexaope’VSPr om
hydr ol yS| S Of feQieleRhi@drefitct Sf steama'r éﬂ‘.ﬂi} ghe 2ramewor k of th

zedlTte. " Vgpshsseavhithygo A i ésﬂﬁergaé duo;attnmumsqu’f? & ‘ﬁéims Th: an

XRD pat t er n stifse deit ’l° m;éeg go%?mfi&c adtivityFis tnqui‘ét%%ﬁ‘f' %Fﬁ such

matieri al s have‘"E‘IﬂsL;ntf Gﬁhﬁ*}vmtoﬁthgnzddt‘,%.f al yStins PR § a&ernﬁlﬂfsfahﬁﬂlﬂlme Isgmq n

hydrocarbén ¢ \ﬁgJes,erarepsrem@M@egé'eﬂ 'F}‘E!;gz}‘ o algﬁah}sﬁ&ﬁhba%gysoéuppm poricpar

Wi tih 1 egar d,glaR ME-tye zeais. M*t?&ﬁ‘b%(:::sg‘f‘téc Qi RaEhinal ofcﬂwysmru’rlai"né';;h "'eg:t'awnc

galil-oal unmi Niashykiogzibas ¢ 4orep) Best é}@dtdnmaaéaabwmlcosmeat?feﬁ"of TRRAC™

Acc§ar di ngl yalumln‘es"“g‘)?‘%’séefa i nvent | on provides the | rqgﬁ,ﬂ.omﬁ\m,rﬁfof a crystalline
ibni um 2o Pe [j% oW, Yistpadsbrit rvenyiah jprsyidemin Bé“? {1311y WY lsdtGe 8thitafep MFI-type

di fit:r action, a‘} rﬁ:hdibnﬁnbsamwtqﬂa*r ‘# %ﬁﬁ%g § aks fafowsn MFI -type zeolite

a corrposdotitband arrompasitien &t BT & PAPi'0s of oxi des as fol | ows:

0. 90.2[err] wherein Mis a catygqp.amp,0.8,0:282.0ab%PeH0f the cation, a has a

valiie between 0.0001 and 2, b has a val ue of at ,ue%g@genlo?oo 42, Hrasa wlueaf ate
of §romO0 1o, 40 MPstdioRd Iélbfe \aisace Qﬁé‘eﬁ%}?% dednfdp enapietatuce ffrofr48Ri
400k 0 [ er 1 Juakeab ardi hes & vhieot 07%39, (i ours The cati ?,noramWeof

suifably be 7o§¢@far]a BP"H%P%\F‘I' ApahE Qrmem.c@ﬁtg»am@qwatﬂicdg@ﬁe"c"é?‘? oh?or
m xure ofo at The& t'\%ﬁa‘%ﬁg?'u ca’?‘f ons. The aforesal d cr W'c.lyktglﬁsaﬂon atelevated

gal { oal um nddi ?c suﬁg@ @iithd @hba)urdﬂmospp @pve da.@,a,;g (ggo,amu)asource
el evated t er{p,ﬁefe%:ﬁ%%:ﬁ\ @g’;lcemgslng&' 2h (" x€dés axfd saltsiof alkplijapg plkaline

(| i ; a sourcflg fa (b0 livha fnine 45"1 qagn ( Rﬁﬁ-l agdbdlo\&efF\!ﬂf‘Tthe(qn mg olar
mi n.'_raI i smngeaagmta'%lé)laeefgéﬁw oXl es hydrOX| des and satLﬁaaqf ,@ﬂe&eiylm wad
al k r) wﬂerel n Ris

j}l ine 25 wal t@Jh§mm(M‘ ?ialaef%@ﬁ’lbtﬂ rbdsfe‘\lngyGaa gr(ee,tf i
H afid/ or | ower 100/ ol l owi n t41 RS RinBrafisitgraerit gnd n is the
def¥ned as tof‘%ozrm)n@mo{lmiw]w1@«@&“&*'*"1‘”’?&1\?‘5{5[!%“%? eferably in the range
15: 8%t o 104: &a|enﬁ:¢bt$):1000 1 to 50:1 (wherein Xis the al kaline earth netal

of he m ner al |$3Q nis the 30 val ency of Ehitikatk Raving
1: 2B [err]: RO—I 56% 1io1doeﬁraf]a:a5|0m011 tod: 59“’]{@' L ind %ngﬁﬁ%ﬁgbﬂmdmmos
Edwen@Wih@sdnmﬂBE‘? p MEYZRO eaw ng an X-ray pattern
nti akd wfbh@essaarfdlows that of an Mrl-zeolite and a conposition in terns
ol e ratios 35 of oxides as f@J,,Lmz,,,omﬁ;hG%gm:bspzm@re| n Mis a cation,
i $#the val ence of the cation, a has a val ue bet ween Q. 060 aﬁuwlbﬁasabalhasfaa
e of at 40 | eadts akaicAlts the haancaof\m qa@ono? Tﬁ?&"gm to SdDBMdeRtally thghsloen
f oal uni npSblet ©ahe: Hada sast o Pt ’% ru liéake teyEBiTiguie galipaymineRicats
st e&m rodi fyi &gmgnga nh, @a¢ E:FE{\JQQ Eﬁsﬁﬁ sraatithrspanba temperature in the rang
gal Boal uni nossubstentiplly i st B.5thaer. hydr ogen-form o OO b K] for
ford with ste‘éﬂ‘h‘ 72 CE Eh eg:%% HJ@ed?i\erélht&fqrtang@sP?Vcﬂf?ad‘ﬁ’d“ﬂte"a'[(éﬂ?ﬁ for aémk '
per'-_M of aj ou The term organi c base as used herei nbefore
meags any organl C rraterl al (B) for whi c‘BllH%cf',Lﬁgqmr 45 the reaction: [ERR]
is ltess than 7, where [err]. Sui t e organi c bases include: (i)
t et .a_al kyl amnkunlhggyt\ghép; K;i[gﬁﬁmﬂmama [err] 55 wherein [err] and
Al are i ndéi) g{gg.gloygaaictﬂaes igtuge: bstituted aryl, alkyl, substituted
4, cycl Bal kyli) tesadigbnmenion st P t’0‘31’ frulg; hydrogen and [err] is either
iZnorgani ¢ or an organi c anion. Preferaper'NDErr] and R4 are al kyl
groyps containing from1 to 5 carbon atoms. Pr eferagegrlﬁ[ glwljsubs%tu@edh&lmdeloajkyl

hydrioxi de i on. £ stéa.anaah hyémndmﬁ‘lﬂ ait baied RirR
yaiiod de. aftl YALeaad capbmmon e e e e et rsa A
of tietraal ky| agraRtiatenalkybarpeng Wﬁi| pfethﬁﬁnmomur(ntwt)roa#ﬁ ?ﬂé's‘e

forMul a: eitheui aé\értftfaé\k"':('@i“?'] y\{;@gﬁgo& aftbﬁaa&vlammofemr“'PPP“Pﬁsem?%\nge 1 to

10, or [err] neofmuldit egers in. t he, r ANGSader LiR thO. ramysi hatl @0, or
am nes incl e [e&t'iwir Ew%gr ror WRINIGHH:l N%Qnare mmérﬂ,s ESrand® esl;fc{b ws ethylanine
n- pr opyI am ne WN(CHz)yN(CHz) NR°R whe"et': (Z, :?lmarv monoalkylamines, such as ethylamine, n-propy

de C
¥ Suitable amines inclu 4 | .
i ine or triethanolamine,
& " bu::v l)a a:an:o di- and tri-alkanolamines such as monoethanolamine, diethanolami
- 65 m = =

3




G5 (iii) Mno-, di- and tri-al kanol am nes such as nonoet hanol ani ne,

Hr et hanol ami ne’ or triet hanol am ne, 3 EP 0124271 Bl or their precursors

n the formof an al kyl ene. .oxi de and ammoni a, e.g. ethyl ene oxide and

ammnr a, or mixtures thereof. SuitabEP Qu1242710B1gal |ia include galli um

D‘al ts, al kal i teﬁ"l re%t??LchQ‘Fn(atﬁe% 0 aaﬁl allkly}érrrg OX eda(ra\ aSu ortug'l% e rlélneco?as OI\d Sn|1 n or
nchude, for €Kik Ghercopdl UM SIT I CAL €, R R T r’f‘?é"“a
5ol and 5 siliCl gui6le Gourdddcof [Ramé arcrueagamr Gdhs oa‘rkamnhatsr@ana&sand SRR WRide.

Col | oi dal di sper Suitahle sdures bi siliaa ipelnde ot @@mplé, sediuh ailitage, s:tmmMrcsoalsnlnga gal silica adl lasd
sour ce of . sif |sﬂ'a'°ia@dh fe %’I

hanuf act ur ed ¥ availghlesayire et dligg s kL. e&ﬁﬁ 97 Yark fplioidq! Blticarganuigptured by
spdi um al umi nat eSU.abrugadaeey@raﬁ,m.meme e&dxaalprmoeam ahiAGndtd, Rl URFURRAE SR aRfnina.

bl umi na i s SOdiht plefdtradidodech 6f UnEREE adiubyaluhisROprepang bparssdr\mglpa&ieurab Bl0inina inl eRcess
pixcess 10 sdﬁrseﬁvmy’ddr@mdeolmyhutron The referred m neralising agents are

bl kal i and al Kal Thpepr eldH“' gliging Fg{i @ ﬂie metahydnexides ang palides, such as
de and calci

e < e A ) e

s de

spdi um hydr @ ibg@ne bt move ||dnt|abeammramd|tlaeheadxddh@¢etheamhn\somercﬁzrcaianmld salium silicate is a

d uni na,  al kalspures ofamt-a!qmr@ and sifi¢p anepraalureaprs"isetempnceer both dhynies rad silicarBiue, the

RS S e TR

Ebur ce of bet h army%au.amn&rﬂpbﬁﬁue mMéyLESitably B S Ml Fahige dm 80 1 17R0G, paaMamMmrzom
bburce of sil |1dgcrfﬂlrylctmalsup?m presure mayisaitably e auttngqnaust pr%ura,nhalham pressutel gepdrated
i ch may be et cleseg vessel ot tee erystallipptiqariemperatars

Entohite or Je VIR0l Rghelg ndes Frf g °a"%'r or

ystal | i sakd on h@érvseeruewrran SRK a SHi habdtaiitid gb%ammos.ﬁa%.ﬁ 51RO BBhtdirfly doRfalnlatkali
b ef er abl y f r amakalheteartd viatal iohé) @nd: possibig| alsb Jrganiemitpigers satoss. may sui t ably be

i$it ogenous pr es'stgh'eee O;gzat cat@swweb rdsosurﬂeic ?%ﬂ%g}q}g’?'g;rﬁsme&km%@evesﬂsbﬂ in
l the cryst alBSKRNEHE % ' ‘Ex lum

hydrogen i l arre re exchan all f o afte
der crystg | dSahidt L 9.%{’ 3dnrr;r‘osra£a g m e allO b b it ALl afoRsaid
b 150 hours. Qﬂposntronﬂ%rﬁnﬁﬁ%z@ ca tl A P5) BellfrBctetl LY P atm§ |tébl'y){|$5§ fd€dry air, ata
Rl | oal umi nositernpadtaere withd racgerioa40C®LBOCLE fof 3t least0Ehbur. Replacementaf exchirgbableatias tay
®tal ions an@emﬁsg?%h\és%vwow rexehapget te Bhesea |ons These ori |naI

\f 1} ti
ki ons cangpe, ;B LR oty %ﬁ.‘r"?ﬂﬂjgb "E’f}gﬁ"@’é”.ﬁ.ﬁ'ﬁ.ﬁsﬁ o 'é"
3ft. at |ast ijavdredg Nsrr'lg(){‘so%?(cg a&gﬁom ﬁJt aQﬁl lhﬁi ﬁ ste n&%% Vidah

e invention dvbiged inrsedéseai aced anmoni um “ons or hydr ogen i ons.

lef erred, bef or éltee)eemh staltmcn ur;gmlh fagesireav\irecanody %@HH lesytuar';gtamoevm@oofsme
A U I a
qfchange, t i) 99%’?!%3 ity f@%@ﬁ‘@&’#‘r 1A fs’é“»r%?z % f'qsf%%ﬁy

e val ue o zape,,;gat ‘hepug, Rar el os °t 1 °Ona or mil a nat i on
iy be effected Sypdsaalyl .ngrewwthwéa Hing d? USP aéznssamnafregdrdyo aurrunos'artcauas steam-modlf'ed
rrper at ur e i rhydrhgens angembniomeddhdnded daliralupnirfosilicases dreea&ter @atslvéts)man thelr unsteamed
¢pliacenent ofc PRt Jeragsrtain G?‘IEQ QRBrSfofy "19!9 th¢ proppt °deFIRP

4 %%C hange g:gtgl { as@ﬁ gprag;fﬁng o1en g}o Qg“gﬁ? etL iff(gyur ri :ﬁ:giaﬁ%h
jor edescri be ol OB b Stein S ctBl P ALl O hodmnt Boitab ef& Claliey Yuré} though
jur ce of anBetigemetiai3say eladed HSo Hedired XitHdat noay ba ¢jeke Steiam a:ram)aeawkminut pa38s such

advanzage @b auerrmrgpea os heliure of ammnr umions is that a calcination ste

ch
Bme great?rH an 0 5 houras's and up

eve framework of the

. tmen aus I| m to b fall oV
ystal line gafsm wmrarm i Ea%a Dickhih r%aﬁirnto‘ir'%e 136 tHe surface and in
oportion of tegordd HBResrR SOUT Ce a ga a sour ce In 1he processes-

dscri bed in forBaka IeneUSallaaimambshcms ancBi’tiSﬁrarbmfléld)gﬂlwﬂra&ﬁslla:aﬂs 3%09@7@ed as
d GB Pat efft cplglysts &t Ekvg sug Mvr e’mm mmeaﬁegsvaﬁus'ﬂ fi opgand/or

pl i cation p;{ﬁﬁ:{ﬁ euiﬁééf; e

{ USP 432189 o‘h@%ﬁ $3bid thFb&Fb%h rh&r@h@c%ntaﬁ E?rm‘\ EH3R BanzEie,
DNi UM exchamgad ag e Ixi e um nosilicates are better catal ysts than ther r
ullst eaned céunt efAgsardinglyithe presntiarent-qnetawthempecf mw@kamb@s tOhmearodm@m efatqmnc

# hvd b dro ons whigtpr fig58IFe qdstock at
SSI ?’eéocg‘re ]9 retva'% tegggf:tfw (ﬁ\gﬁﬁgf éghst ‘E‘? | ba#r{{mﬂ ca(igé?t érereﬁg bed

rbon

dt al cat i 0ns,colpéneRVCRE Fligure artgaemedq d t@ra@ @umya{béarbo eu .9 itably
bl e. The #1 amé e nbredatunstst @elor ussaetftaicCad & mvdraﬁarﬂoeas-lydlecdﬁbdﬂdeu’dsmﬂd containing

syitably for as long as 12 hours, though | onger periods may be used if so
sired. The steam may be neat steam or adm xed with inert gases such as
aiyr, nitrogen or helium 50 Whi | st we do not wish to be bound in any
@y as to the nechanistic effects of steamtreatnent, it is believed that
e treatnent causes galliumto be preferentially renoved from the
framewor k of the

§:§e %'d’a'ﬁ‘ "“NH? loidg! |djspgreien o ?lrpq patticles. A suitable

dior to ioff- exchh A #'afloqygs |rf angavané%qort ecmrtr%rp \9%15 eglz—lm treatment, Ris _

Hong:

ap@tb aawm "eélimsdﬁee 6Fbiﬁcapil iR,k .Jnamarnalesrﬁxl hdal 3gsalsupphed



dehy
frac
xyl e
pr ov
proc
hydr |
crys§
[err§.
hydr;
[erry-.
and/:

| oxi d

rocycl o

ge 60

gdes ap
Ss conpr
)carbon

hydr oc
ncarbon
hydrgc
o

t he
w t

preﬁe(ably fron1500 to [err]
condi tions mayanpte
icatiof s
The §i nvent ¥ ogxd% mewv
or.epar at i

ital | i ne
odi um al

publi
A

or
procesg

pr opy

the cat

itfate wefe

1. §a
1. 81
37E5

dlite.

o 37.5
d, the
ab m

uct 2
MVFI

i on was

zeolit
The . %et

e,

asdf

FvieRs- 2

3! ﬂ@%@%ﬁikﬁ%ﬂﬁ} ﬁdw&ae

pateiaublication
rocs dnvepjjon 1%(%

TA ﬁ&ar&ﬁﬁ‘ toae&stm,el

B corta Bed ViR tH cafiiy

ns to con ens
| OoNs gont afufthergetaiisndating togmocessrcamtitionsiBayheddund i frerananie GBt 1661580mmd Aardpean
55021 dBRyFass Mt 5417l nwhighh the [feasieros Heferrass pect

oY B8 TRETRAT Ryr relerentrale the
nédiniNGedesPNase a [err] to [err]

kbl

roc

ne sgal | oal um nosilicate and deposited, probably in the form. of
on the surface and in 4 he,pores thereof.
umi nosi | i cat es and stean}nodlfled gal | oal um nosilicates may be used
g4-catal ysts and catal yst® supporgp, g 424 271 GNP €,
jesis gas to hydrocarbons and/or o]
convdr.si on ofeithey

st earr nodi f i é‘aefﬁ‘é'f

Both crystalline

t he conversion of
genated derivates thereof and the
URIPRYleaP: Bb'ﬁ%b”taf'ﬁa'}s’éﬁ' fspRutang pre pprtjgularly

ltw\f%n the range

ar bon

fRlevBe &S whi ch

el evated tenperature with a steamnodified

arbﬁﬁgﬁéﬁﬁgﬂﬂw

i G

S Sriinie 68 235 By

@felsedofid §dlUtfo %E

A

| er]Té\eg a vgl g}gﬁ.@ aaﬁ eﬁst
A

5

|n for Ie

stal
rephith

eddovafed iftyST
gal l oalum nosilicate (a). 1.08
um nate were dissolved in 35. AR}

bjﬁi@ H%Eég

ursneysml s tma | ati 17090 9das idmtcels\mﬁothatﬁx

:al |1 ne ge,isdamd Mnﬂmn¢alcae d:.a)as her ei nbef ore descri bed
ard 4t o of spdiwn sy

tewm

ure vessel
@B%@s ? i % gy
£ aed b P AftarloR GHP il
bl ofkhe aowdmm&aémr eryﬁ\y Iwiag [ideyitidaNwith) that amaem Firseeme«l 00 to
Further details relating to process

(B 1561590 and European patent

lvad Gsel
QidetHe

Sl

silida Eea j“

P?f'é“ra

€ VEsse| \gfs

A aaii%%e”z,

¥adaBd B1ife Mkt wih Vgoad stir
unsat uiirites.dat[tle énld df chid time fhe Imixdure avas srred forkdy/fdnice arnbmnesfmdﬁé (] k@rmed a

i ni ng 4 uniforfEwhild paste7 1 Bl elther et hane and/ or et hyl ene,

b

pro

anTMRMtybe

Eia

err

||cg, 0

rcab

lxt [«
nd lﬁr;r)e edﬁ

e

zeolite.

of sodlun1hydrOX|de and 1.31 g
1.25 g of gallium

Ed water.

t hen{added and t he m xtur
made. by addingl 4 84

t%ﬁk%@ﬁ

a(]lIPOJJC

ﬂnﬁ%&n&5 m nut es.

anmmni .a (r‘a 2504 bAL

A

second

vt

bi dal
hdded

t 2

g of |Ludiaio-AS40 col |
second ausini on Lyges

AV, t 0 thd
qutés | APEe gnd*S8Y

t|i YROH o

si licq.

15 Af t
first
e url

er 25 m

Mth Vi gf
Gl {

I’lUt es
DI OUS

Miled

had

stirrin
FRduct

untigy thel ggls fg gd |a 448i f
talnless st eel ROO

ow agi

or maphi t

presgqure vesgel,

tation.

e paste
t he

Nter7‘

AFY'S
vesse
P hour

latedlto [lerr] wth sl

ESSE - Was[ Tyal e ard Jopeey:

t ed(-i‘ﬂy fill t¥at i or?%§n vi5hd
[ aftér dryi

he solid fproduc
amnlac 2 t o4 PJICJI‘QJ

lLna.d

20Ty
d Wt
ng WBSI

all aal
a——O-at—tH

b()l

denti cal

hnoci L i.d
-5

di st'i? Ie&

L OT1L

wit h

2t ac
=

ter.

gelmppas
| s@el eq
S zablité hi

S
e

Iesclr(q"l)gea | n37§<arrpﬂ5é 11 E;?gpr

or each experingnt the wei

le 1 1n leach chse tHe solil

epdritng

galizeal ¢

né/os|

hts of rmaterial$ used méY

d produ

{ _recov

pr ed

fter ?2

'%s crystallisation at [err] was identical
"TABLE The Sadws aihtained frotnathese fonr greansioicihdicate thatuntied @alloaluminositicate8 Ban be
si | Prdyged using\ eguygous amrgeniq over aNar(gq of chenfigg} cqnditions.

Example( Q)-C talline 1

18/d86 g 2EQdbk £

te (e)

?daﬁtmmosf?

colloidal si

and a %wt gallium content of 0.74.

with that of an VFI -t ype

25

B. Preparation of catalysts derived from galloaluminosilicates

Exampie 6

1.31

[err]

[err]

1.25

da X40% by Si0,Pas’mixed with £030 g oPa 50% by weight

85 1 sdldtion of tetrapropylammonilfin hydrbiqecA goMd rhiRtudonsistinglof a solution of

g of sodium
35. 6alumingtedca 40% Al,04 by3weight), 103.8 g pf @difium nitrat§ar@ 48 g of $glum hydroxide in 4,072 g of
water was prepared. The two solutions were mixed and stirred vigorously for 30 minutes.

The mixture was transferred to a 4 gallon autoclave and heated to 170°C with stirring. After 72 hours
the mixture was cooled and the solid product isolated by filtration. X-ray diffraction showed that the solid
product had a powder pattern similar to ZSM-5. Analysus of the product revealed a Si0,:Al,0, ratio of 33.9

A sample of the MFI- galloalummosmcate (a) (Example 1) was converted to the ammonium form by
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0 Figure 2 (Example 12) “Catalyst B of Example 7.

Figure 3 (Comparative Test 3) —Catalyst C of Comparison Test 1.
Figure 4 (Comparative Test 4) —Catalyst D of Comparison Test 2.

. The results shown in Figures 1 to 4 clearly demonstrate the advantages of using a steamed
65 galloaluminosilicate as catalyst in the conversion of propane to aromatics. The activity of the steamed
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TABLE 3
45
HOS 4 25 49 73 93
% C, Conv. 99.3 98.6 88.1 94.7 89.1
% (C3+C,) Conv. 85.7 79.8 72.4 66.1 59.8
50
% Aromatics
Yield 44.4 42.6 40.3 38.2 34.4
Selectivity 51.8 53.3 55.7 57.7 57.4
55
Claims
¢ 1. A process for the production of a steam modified crystalline galloaluminosilicate which comprises
crystalling at elevated temperature a gel comprising (i) a source of silica {SiO,), (ii} a source of alumina
60 (Al,0;), (iii) a source of gailia (Ga,0,), (iv) a mineralising agent selected from oxides, hydroxides and salts
of alkali and alkaline earth metals, {v) an organic base {B) and (vi} ROH wherein R is H and/or lower alkyl, in
the following molar proportions:—-
Si0,:M10, (wherein M:0, is defined as total molar Al,0;+Ga,0;)=greater than 12:1,
s Si0,: Xz,,.O 1000:1 to 50:1 (wherein X is the alkali metal or alkaline earth metal of the mmerallsmg
65 agent and n is the valency of X),
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Claims

1. A process for the production of a steam modified crystalline galioaluminosilicate which comprises
crystalling at elevated temperature a gel comprising (i} a source of silica (Si0,), (ii) a source of alumina
60 {Al;,03), (iii) a source of gallia {Ga,0,), {iv) a mmerahsmg agent selected from oxides, hydroxides and salts
of alkali and alkaline earth metals, (v) an organic base (B) and (vi) ROH wherein R is H and/or lower alkyl, in
the followmg molar propomons —_
{ §i0,:M}0, (wherein M30, is defined as total molar Al,0;+Ga,0;)=greater than 12:1,
& Si0,:X;,,0=1000:1 to 50:1 {wherein X is the alkali metal or alkaline earth metal of the mineralising

65 agent and n is the valency of X),
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M iX-ray diffr a%pb% Qéi?asie{ %(b ﬁl T)‘ckta e @g{:em%ﬁra.lu ith@lst R Xlg%alline
] i te and asscgmasmhbgmatbras RInvEa iRiclaimlee ratios of oxides as fo Iovvs 5
BEO0. 2[err] wherein Mis a cation, nis the valence of the cation, a has a
Htue between O Pgentansprfiehe2, b has a value of at |east 12 and z has a val ue

g1:f rom 0 to 40, ] AL U O icats,
f{ to 30 [ers] m&%ﬁ%ﬁ% ro?"ﬁ n%ii%’eag K,éf’a%'.igm‘ %L?%if%ﬁgﬁ Righinhncas

st

jal yst or a cat di} gisé (malppror Siliddmdioxdd (si0p) nodi fi ed gal | oal um nosilicate as
dHi nred in d ai m dii) efne ddumin 'UFO’ﬁmE\'an)oduct ion of aromatic

‘ III 1 (]
Jrocar bons whi ¢ ? slrﬁﬂlj esgq% a S rngdlen }-I aeoxYa%F Otlajnrd Q.—Q?eﬁevo% [Aﬁah und
filerr] hydrgcay gﬂ sa%f% afed f' nper dt u

anrnodi fi ed crygteHel drﬁkﬁu BEé k s)alnum nosi | i cate as clai rred in Claim6.

fient ansprri che 1vi) R@, fvednin GR"IH zlmiloddeNgﬁghlkﬂm} inidpme fplgenden Stoffmengen-Verhaltnissen (“Mol-

dHser danpf - modVerh aI | i.nen Gal N urral umi
ufffassend Qﬁgisrgng%ﬁd% Gt ;3‘3’0 ges @"éftﬁz%%ﬁﬁiﬁﬁﬂ%l o eIz,
m ni umoxi d (Al Z)®)B= 5011|uus)1e%ane QJeI I e fur Gal | i unoxid (Ga2@3), (iv) ein

eral i si er endes Si@::xRQk=Klepgersaly 1:30.0«i den, Hydroxi den und Sal zen von Al kali -

um 45 Erdal ks?' I nﬂﬁ%ﬁﬁg §l?rngg$£\|§§‘talllgen aglllumalummlumslllcats mit einem Réntgendiagramm, das im

wesentlichen das gleiche ist wie dasjenige eines MFl-Zeoliths, und einer Zusammensetzung, angegeben
als Stoffmengen-Verhditnisse (“Mol-Verhélitnisse”} der Oxide, wie foigt:

0,910,2M,,,0.Al;,0;.2Ga,03.bSi10,.2H,0, -
60 :
worin M ein Kation ist, n die Wertlgkelt des Kations ist, a einen Wert zwischen 0,0001 und 2 hat, b einen
Wert von wenigstens 12 hat und z einen Wert von 0 bis 40 hat,
das Uberflihren dieses Galliumaluminiumsilicats im wesentlichen in die Wasserstoff- oder
Ammonium-Form, und das Modifizieren dieses Galliumaluminiumsilicats mit Wasserdampf durch Erhitzen
65 des im wesentlichen in der Wasserstoff- oder Ammonium-Form vorliegenden Galliumaluminiumsilicats
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; orgam sche Base (B) und (V|) ROH, worin R H undl oder N eder al kyI

ist, i den fol genden St of f nengen- Ver hal t ni ssen ("Ml - Verh3l t ni ssen”):
Si O2: N203 (worin M2Q3 al.s die Gesant-Stoffnmenge von A1203+Ga2C3 definiert
i st)=grbaer als 12:1, 50 -+ Si O2: XEP0424:270iB150:1 (worin X das

Al kat tinet al | oder es mneralisieren en ttels yn die
verthokei {_vol E‘gmpéﬁ?”gﬁ'gﬂzi"dﬂ\”é"‘i“ S etaT R e A B e pic o e
A1203: Ga208=50 reh: nk@Y Anpuch. 1, woHk di kK&lR O @ NQS, Kéih Setilséha® Ration oder ein
Gal | i umal um nlotgaﬁschascsttcastamnatum mmenanmiogmgohuagveamnsda@ $aheveiatitnieni isthen
das gl:ei che si st tSMVefo!I'EPS' j Ragh @esl’éll'cq|e35 wopn M et metwbschq;ri@ﬂenvmegas ein Kation von einem
en 11 t
Zusamrenset ZUI$§‘ ﬁ %@gﬁ‘ (4] @deﬁm% Fﬁnwzﬂﬁawonn lgg%er Formel der Zusammensetzung
("Nl - Ver hal t BUPEE! O
0, 90, 2M2130, AlZ(b?:va@&er hS*staamg Haéaeaﬁﬂmummwmﬂ‘dh.eaw uifakdendleih Bérfahian Hach Anspruch
Verti gke| t @egs, déatahingshend tmodazm ise daB/by Steltwdes gdgmwscﬁerﬂl}a@q_(ﬁh nlde Quehlatfur Amregniver
Wert yon weni ipgeeypswers

Ygia- z ei nen
Uber f yhr en di Qs halgungs ‘ﬂ% :'f@ rgg‘g‘lsé:éﬁﬁn Geei mmnév;cats e o
Wasser st of f - gi%.& 53 Yeyata (W¥T1A gewﬂ sC% a &fthiSdd (d\"éﬁ' sltnisse’ ')Féezreg?ctlzz l;;:

Gal | i unal Umsnialytsi | | cats m tV\asserdarrpf durch Erhitzen 65 des im

vvesen,tl I chen in der Wasserstoff--_oder Ammoni um Form vorl i egenden

Gal | |_:una| umi ni unsilicats 8 0,9+0,2M2/,0.Al:05.8G3,0,.810.2H,0.  Epp124271 B1 11
:‘1 Msserr&g;ﬁ eWﬁ&E.&PQt ﬁbﬂ%en@éntﬂgkgﬁony faf a\éﬁrgﬁ %vtt %&hgw éoﬁﬁa%d fl‘ld?qa einen

Te rrpe;r at ur o MaRR k6 vidnigée T20Kuni k SinehMide vor 0 biy RS fiag iodifzisrodiichERs@én it Waskerdampf
wor i i das Kat ivghverld ditier Zbikdd@6r voh nwenigétarisl 0,5 b hekeilkaTdnamerapa oon 400°C dbisgaditsches

Stigkst of f - Kat i dn Vieanenduspgss M"Qfé‘ﬂ Spmpt-madifizigsisn g@,aﬂ'@ﬁ@'ummsﬁmt& Hash Ragprysheh als

e TR el e S B

e| ne Met al | desserﬁimwmd}fnbnensmstamnen\mlfuaiaruem.umiaatl agfe Ackpruak ;) der
Anspiuche 1 bis 3, worin z in der Formel der Zusamrensetzung Null ist. 5.
Ver f dhren zur Reygndisations ng e nes Gal | i umal umi ni unsi | i cats, unfassend ein

Ver f ahr en nQCh Atn sééUQEla Qdulja gglﬂ)mltﬂlg fi ngghl;i 'n?&dﬁ'@‘:ar téﬁemgﬁﬁa %eu d’eau,
Stel fe der or garbmpBRdIaBASAl , BluR€tekigSratur: me, /ARRYBI dpren&Hl B unBsows € kitice
wi rd} 6. V\ass(ai(m, @if) funé- esurteOdiaumiASTTABIOL )L (i) Eme mmenﬂ&y&er desgatiiubn (GB0,), (iv) un agent de

Gal | fumal umi nnm@intam'at@om parev niem 9 5_} dpAtqux dleplinsypt de métaux
weseht | i chep gEAIngtempap) yn a;;gnrg a (g)rﬁ A P Ao e o i feerisr,
Z_usaLT‘rrenset ZUNG,rq 5 Eﬁ é'ﬁﬁi%%ﬂle}éﬁégﬂﬂnpﬂeﬁﬁﬁ molaire Al,0,;4+Ga,0,)= supérieur
(" Moj - Ver hal t anm,eagboudsmz ooam X50:1 (odi RIrgptésente le métal alcalin ou le métal alcalino-terreux de
0, 903 2M2, 10. Al'ees. dy(hméﬁhsbﬁbn(ﬁt rzleﬂ0¢ valence de Mhei n Kation ist, n die

Viér t gkelt des KQRWB o0 1 rt "zwi schen 0, 0001 und 2 hat, b einen
20 \Vert von® vvenl nen Wert von O bis 40 hat,

modiff i zi ert dur Glay rfdwn’brie d%n al &@rc&arm&amhwmnes&are 36idlakEH d¥ONayons X
weni‘gst ens 0, Benbiblaiéntéderiud @ 6ghe Habeizéolite ds thi M| bl syant GdiCompositide) enaetthesidps epports

was §er danpfﬁnn@liff¢82¢eemmswmem1 um niunsilicats nach Anspruch 6 als

Kat al ysat or®oder Kat al ysat or-Tra r ren r rstellung
aromat i scher Kohl enwasser st of f e, it §’é°§'6aa§azl%hb g?uﬁung Bri ngen 25 der
Danpf phase ei b&m répléserteur@bibe Hw&%bﬁdeﬂﬁ tatibh, avait a6WH0DY & 2lbvall @i mBIRE € @£ vaut de 0
Tenperatur mi & 49i feepenwersiom dddigh Mﬁhdmﬁosﬂlpm tsews formstsaismmnt compléte hvdrogéne ou
Gal I.i unal unﬁ"nP’ﬂWﬁI‘g&Wc"& '?ﬂi’tfﬁa‘!& ? "‘ ‘é ?Ig 1925 '"m'"‘ls"'ch B GhRy d
product  on o (SRR ETLRR o, L
| a vapeur d' egmi-ndive. corrpren a cr| i) a |sat|on a une tenperature

d' un gel conpr ersProcédsé jelani@resadicativnd sdans lequetle (;éﬁom)représ:ent)s Hm,nei4san|ea:|en metalhque
d' alum ne (%1209 cat(qnmz télsrmemgwmcen hétarged éatdeno |dewxl CaSEADY. (i v

agent de minéral® &‘Eﬁdﬁ?Fm“ﬁWGY?F"c da'éfé%quﬁ’ iz o%?@ Wégu'éft “géﬁt'g" Efé" métal

nBtaux al cal i NS & hedis CRLHihe o La.aa‘fa"ézi’%‘c!r’:efeas.on vf’ e B AR WBofoR do

et (vi) ROH, &bnﬁs.ﬁapresente H et/ou un groupe al kyle inferieur, 35 selon .
| es- proportéeons SiProgidé psir Bpradactios 9'un gellopbantinoSiithte, dddihBen@utiun pkﬁ@@)elelsire@etﬂlqwé
conhe repr6se Ht’%‘f?[‘d'F?@mﬂ biaec 'ﬁm°5'f?3@°%1‘2w@6&2 tapse argtup dRlronputitise: upe s?‘&??pbf"ﬂs
Si 0p: X2/ 10=108F LRG0l @Tiou Korkr @RS P ol taibimidlsficle! ot byand B Blectre de

al Cﬂ' | No-terr Qi cﬁtﬁ des rayons X sensiblement identique a celui d’'une zéolite de type MF| et ayant une composition,
{ . ¢5 en termes des rapports molaires des oxydes, comme suit:
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i t «de mneralisation, et n est la valence de X), rapport SiQ2:B=50:1A

0O: 40 - rapport Si O2: RCHzlnf6r|eur A 1:10, rapport Al1203: Ga203=500:1 A

00, pour former un gaIIo alum nosil'icate cristallin ayant un spectre de
‘ _ractl on des rayons- X sensi bl errent |amum27mcu1uu d' une z6olite de

B et ayant une’conposition, I | ai res des '

2s, comme suit: 45 0, 90, 2N21nO f@g %%ﬁ%gg(ii ESgu M repr6sente
Cation, n est oM estlncatsm, rdéét|eaénéreélduc'anMawaudaon,G@mtzab\?auth‘ rGins 12 842 vaut de 0 3 40,

-ns 12 et z vaudrmeanddifide 44, chblafagmaveens laosapalinidiedu & ahd mmaéremiercbsﬁoo a @e°@ pendant une
-f orme sen§| l?lémrﬂaudo ou o) arrrmn

[
i cat | on, par,t Wéé ?ﬁ?‘@apeur %‘ Egﬁj %E" dq;iﬁf o, %ga&f’ﬂﬁr‘fﬁg""fafecgf’%fé par
chauf f age dU g F‘?o&ﬁ!:lé" Te@%ana@dscef SroE%as RYEHBEEAN R mise en
S0uUs forme anbhtad ek plﬁuéeoa \(B- drrme\bamu mydio@monéza dalieetteigdGnd, &1Co, TEMpératies élevée,

€ 400 et 700@vesamdmiin-alumigogiisats oritallit, madifigapan draitamentielrivansuus’eau, ! auprrepcadigré 2 la
bn | a revendi caendigetian 6.qans [equel |le cation Mrepr6sente H, NH44, un
an netal li-que 55 Qu unh cation azote organi que ou un nel ange d' au mains

‘‘de ces cations. 3. Procb6de selon la revendication 2, dans |equel M est
pation nbtabkd i que qui est un cation'd un nbtal des terres rares,

minium le gallium ou un nbtal du groups Vill. 4. Proced6 selon |I'une
:Iconque des revendications 1 a 3, dans lequel z:est nul dans la formule
onposi tion. 60 5. Proced6 pour |a production d' un

p-alunandelcate conprenant un procede tel quo revendique a la
Mndi cation 1, avec |a nodification qu' au lieu de |a base organi que (B),
tilise une source d'ions ammonium 6. Forme hydrogene ou forne anmoni um
tgallo aluminoslicate cristallin ayant un spectre de diffraction des
hs . X sensi b ement identique A celui d une z6olite de type MFl et ayant
@nposition 65 en ternmes des rapports nol aires des oxydes, conmme suit:
{111111 111111 11 1 ‘EP 0124 271 Bl
1i 2M21n0 Al 203. aGa2@3. bSi 2. zH20 : ob Mest un cation, n est |a valence
ion, a vgyt entre 0,0001 et 2, b vaut au noins 12 et z vaut de 0 A
prme nodifl ee par chauffage avec de |a vapeur d'eau a une tenp6rature
@0 a 700MC pendant une 5 p6riode d' au npoins une dem -heure. 7.
.antlon atitre de catal yseur ou de support de catal yseur, d'un
®;alun1n05|L|cate nodifie par traitenment A la vapeur d' eau, tel que
aAdi que A | g revendi'cation 6. 8. Proced6 pour |a production
[ocarbures aromatiques, ce p[oced6 conprenant |la nmise en contact en
- vapeur, d'une change hydrocarbonee d' alinentation en C2 A Cl12, a
rature 6Iev6 10 avec un gallo-alumnnosilicate cristallin, nodifie par
enent a | #vapeur d' eau, tel que revendiqué a |a revendlcation 6. 15
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