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ZSM 5, | TS PREPARATI ON AND USE | N ETHYLBENZENE
DEALKYLATION Field of the Invention The present

WO pwensdion relates to ZSM5, its preparation, PEL/BP2088/062018

conposition containing it, and its use in ethyl benzene

deal kyl ati on. Ibenzene

is one of the@gﬁpﬁgﬁaﬁé y@%‘@“ﬁh@@ SI0) tai ned

from napht ha pyrol ysiBY WAYERTTRANSFER Reformate is

an aromati c product given by the catal ysed conversion

of straight-run hydrocarbons boiling in the 70 to 190

Cr [ run naphtha. Such

hyd?@%z'r ?rﬁfgrﬁzNy%ﬁsmyes obt ai ned by fractionation

or drtssi |Ink/en1i|om refates udea peiettdde wh pidducingeiar structure by layer

en E?I m\/e[ta}gcé%%gegp ﬁ&;&?ﬁ%ﬁgaé 23%3&4 Eﬁ{rg&g g(%l (silicon-on-
FROLRHY st rQBtu?é’é‘M%ﬁ?angn{a‘PtdtﬁfTWt fquéhe aromatics

content 1s conside y 1 ncreased and the resulting
hydr ocarbon m xture becones highly desirable as a

sou ermedi ates and as a
n‘p%ﬁgg{eég}}@s@ %E@n%ﬁﬂ‘ﬁ'ﬂc. pl e conponents are a

gr oupmatt @utOT"aéhéﬁe@fatﬁfe [5Ee bf 8ddrer asibifate B #BR/sferred to

tol uene, and the xyl enes, including ethyl benzene.

areceversHhsiete endyitiales jhe seliowing stegss: t hei r

BY oL BREAR= PO Bl oo E B B0 sBhet 4, Tifycer 1o

Xyl etreate anderhbettiefrene ZBhY afsthef $@ne sddjtie cisethet thickness of the
processing to increase the proportion of those two

ar onitg lgyer tpyle Haeafekiedat i on of tol uene to benzene and
| |
bt HBtifly WRORERIC 87814 bt BREUroRl alek HERRT.
c onmbiak tapltlr@mhrfadeemfethe sobeiratestis bonded t exaephfdnthatpeoiphery, as

P opBR Talee St SR ol {EROHA G pead! Mieseforpdn contact

gasoér‘oﬁﬁd@ﬁéiﬂﬁéﬁ? naé‘Eéh'beesée% WP? dpedy odeal kyl ati on
of ethyl benze o benzene. Cener al t he gasoline
o) oduet@chmientt of dud doroBINOStradenin iee eeftnsrtiimnentszormamd transfer

and then_subject, the BTX streamto xylene

o ARE S oS e SRl o ol ot he

par ar H@/smract@sﬂgéﬁéfﬁlly oSCUE e tHeS RITBY Oﬁ@?dl}m Wafeds; for example,
catal ytic process; some catal ysts used in this process

B & veafas anerqurraRttlyjingiset o i soneri se xyl enes but

al s

conr TR B R futANSEh & R RYePBag 3RS caten place
BUtalled trea®WIRNZRNelationl WeRyuferd, essichdhoavie a top view of four
conver si on processes have al ready been_ applied

PerhesahiaReay 9fi RBdSK)I wak, th%cq?@wrhé:':et'ﬁy\oﬁé?@e@@twee” the
rea h Y

PSR O R bR SR E PR B s e crqyn) anc e

pennhatetrizﬁ;) of the aahsfewedr|apgrd(iocer bdge)st Oeahreonafeam tégure 2,

erte deal kyl ati on tq, el nat e sel ectivel
PRI i 0 ptnorasdng SOLAR el IS e,
whi | BrigH oW wasr Efdﬂcﬁﬁ‘@slt spdLA98 t@%th'd%'uH[ﬂasma activation

concentrations. The latter process is th
ohthegsugeee dfatdaasioane laf teehsuliséateme Tdtesnlalcyvatorbanables the
BTXtre is a primry

%8'?1@@9#”? gﬁttgﬂgeelrﬂ%rpvegﬁgrg Grﬂngﬁ delgr ee of conversion
t o b eBAdIRGt st?ér@htc@naﬂlgbcbé(MhWeHQﬁﬁadéﬁyﬂeaﬂﬂéaﬁﬁg prior to

typically be lost due to transal kyl ati on, et ween

bernding efosexample adype Qi Se1{SF2enayenge usywa@guthe&%fs carried
appl e, al kenes or al kanes. It

w%ﬁ%f%?%ér}g{@%er&gﬁ%gg 6t € present invention to

provide catalytic materials that will convert

et hyl benzene to benzene with a reduced xyl ene | oss.

For the conversion of BTX streans to increase the

proportion of closely configured nolecules, a wde

range of pr oposal S ut| [ ZI ng zeoI | t| c cat aI ysts have

o o S M
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DL-formis manufactured synthetically by the catalytic
epoxi dation of maleic acid with hydrogen peroxide

wo edoboswaas by hydrolysis. The L-formis a naturBCT/EP2008/062018

material which is commercialy produced through

oy promds i BER BUnB ol by W' Bppaing, sregoth can

pidckitk a@@suhévdrneroher Widdh (fefértéd teina@iedatgonl aszedja@'gted edge”) in
t he_exanpl es cone fromJapanese-originating researc

tedfinal predu@aopiasr words, ctbﬂcSQlj@btﬁmﬁd prewrrwc@@m@hmhﬁn What
t t

A TG o TR VRS ar RN, S [ PBAOARRL RS smai

Bofmed zonesithat talve glls@beemtrahsiéBiddS crystal s can

provide significantly reduced xyl ene | osses

et hym@emtﬁeo LA W? '%r‘ihere%?{@ PERE LR SMrtQ?N@HdP@ local
8Rla é}ﬁgnﬂ@?ﬁhé‘tﬂréhsﬁ‘éﬁgd O5hne BNEr IsEQER]] hlfnc%ré&é 3l ficrometres
aC| In the zeolite synthesis . The new configuration
wiwazesAtiae iedgdetf dloe addedvert suldstrata. y&"haldnlargerrmme bf theltrapsferred

2N BT hS potEsE i enanbent s fiRr greq fepresents the
frhasveFrengay & dHd ek e I‘éWlS"thé cR¥w®i npoi nting this
new configuration. Accordingly the present invention

pr o\DesNRMVOZO0/ QG145 diaciores avaethiodifghereventinadfee formation

GER O FACRRN RED: GelkiP i Bro Ry b bien rptgrentaly

angle)ysdriphefy 80ther®®@i.ded by the present invention is a
process for the preparation of ZSM5 crystals of th

pr es@ne ant\hén@'ﬂdﬁwo\f/\hh%linmn §e§§‘e§§ffﬁf¢1é@|'ﬁipf@VQ e method of
td 0

EFOCEoRie sRELPE AT oA RE o de ® SLHERIEP IR B Wige of the

tadsferredriaygern is eaen dwitloutaanydbeal- emdangleh&arﬂ;al t ot her eof

Addi tionally provided by the present invention is a

process for selecting ZSM5 crystals having a high

sel egRIeE UE%@Rufhb\N OFTABANVENTIONT | On, whi ch
conprises subjecting ZSM5 crystals to SEM EDX or

TEMADrStedlaenoftheaimaientios ,is @ahwiihed iof gorotiecisSg\R semicsnductor

the crystals and selectin se crystals which .

B B BT R e TRl o SR VA 8 G Epeiver substrate,
PIcRidine tHfoRlo@myPstagés:SAR across the crystallite from

edge to edge, wherein the average SAR is higher at the

edge(adf areetiay pétan pmbeitttemagntazonenén degrtdoson selstiplestso as to
conposi t L 5 crystals of the

pr esent eﬁ@g%ﬁ%%ﬁor@%gﬁgi %% or in conjunction with

a se@yndreadinchedetie gisldda of tﬁedeﬁdﬂ%rnerQ‘ebdﬂér sapstrate, so as
al so an et hyl benzene deal kﬁ'l ation process whic

conpri sd8 'Q%ﬁ@%fﬁ%@onqlﬂgﬁ enswe@%tweendheﬁ\yarsaeéhat%
feed@i"%ﬁ whv@ﬁ? %tJBHoﬁ’%%@f?&tBe%ttHe?e&é}%é}J A¥strate,
conp Itron o I nvention

Des c(d) ptdem;mﬁemttm‘ the\dmbr eubsthate 5t & embyittiemhentaforteh 8o as to

pr esent |nvent|on have n found to. provi

ooy 1901 cag Sedtondbeit, siuars: hosbchaiitsuriace of the
differe C

and ¢ hos Lo eo bt PHEQIGTH Helpngferdin R Vered with the
the r eddeansterred laygr 638, | osses is an indication of

eABR REnonst teliost oo EfscsRtsed A8t absipoey) reatment of

thet sabtrateCl @falieSiy icBrtroIRst, 00 @hatmhal drédbed i Bihain ng strength
type zeolite and the sel ect|V|ty of a catal yst base

batwasnstheedpnar substratreane e yeceivessubstiete snlower in a peripheral

maép%g BP ﬁ{%sﬁegg%b%@fag%@fﬁarﬁ %'Qq dé%g%% Iilé gcgintdﬁ}&: glrrgﬁﬁtgt @1; the central

t he energy di spersive X—ray spectroscopy (EDX) coupl ed
Wi th transm ssion or scanning electron mcroscopy (TEM
or SEM respectively), it is possible to generate a

consi stent hi gh-resol uti on one di nensional profile for
the dlstrlbutlon of speC|f|c elenents The dat a was

T | oy
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SAR at crystalline level is determned utilising
el emental maps produced from energy dispersive X-ray

wae p@ensasropy (EDX) coupled with transnm ssi on BCEEP2008/062018
m croscopy (TEM or scanninyg el ectron m croscopy

b oS BB SR RO R Byt o

dhsalaaniaé Wrdtof thd erown Bn@ fsvertB8R 10aReh. Sur f ace
Characterization: A User's Sourcebook, edited by D .

Br urficcoggingto othanasgiblefeaieiesa) tpenkiBenber 1997,
| The.
F??r\nb (ﬁr?r% s?r%ﬁétﬁ Q%tr\?fé% t‘n‘élgui'[’)é Sr}ﬁtset%qg?]z)ameé %cgﬁgthe ipheral
dleiaerm ned in scanni ng or transmission electron
' Thi s det m nation i s achi eved

m cr
udhe HE%/& ﬁHeBQtnhaW‘s atar'afa%r ab@é%%é%@t deag ¥%éu'|°b"’%fthan the
bin@hg SirehigfiPhl thelRABAPSIUAING REpRIAIER! Y €l ect T ons

rom heS theeectronsmt esanpleltself
Esail pdripimeral ame@b\aseaswbdﬂn af/betwetelm @Raract@mmsti c

eer asurin e es of t -rays ..

% Hioq siRudie Sp e state 10k SRntimedBydblefiination of the
{,\,ﬁtﬁh@fm@eeﬁoﬁwpr esent in the sanple. The strong
i nteraction between el ectrons and solids means that

t Iexpafimentah deieeniaiatioe f| thei widtp fsthiel erov invelves praglucing a

%ﬁk&ﬁ@ug&g@%@gﬁﬂ& %ﬂé&@% w]géhiﬁeaﬁ&e% ?%’}{e?f étdgﬁor substrate to a

ol dUbeRate), comprigingathpdsisowing dtg%(e;want ify the
results by conpari ng the nunber of rays detect ed.

Thig @r@@upnecy‘ an govaskierpentcene it ?cﬁ@qfe?l&s’[rﬁbe 1% @ndo define
di ffegg E)Zcr n ionization cross-section for the
el enen and’ ener gy dependent absorption of the
X- rb:)ygeafﬁhmwd tdﬁttag IsurhbetdfetheQildneﬁiandrorn'etemdr ftsabshtczite, so as to
consi dere ut in era e accuracy of this
ana y GEiHR REPang S0 eetuper 46 GBHRRIAIREh an

. Qﬂ" irBAVRSE rﬁbﬁ%grofttﬁ@aoﬂﬁr sdﬂétﬁéf@oﬁefﬁé r&beiGeredidtrsite
with an atomc nu r less 0, the accuracy can
be di genabhmmtloj tlmerckmorﬁwstrammme enfooitthern enihzerz so as to
be msasured E} gﬁﬁm stationarb¥ of as it is id ref
scannB¥asHi %V%'F P yERBYET iU Ea{?oggqvm on gald reterence
count sfr@¢tye.f ew hundred seconds which will give a

spectra with a@good signal to noise ratio and can be
ugeaonrding &e aufirst ensediment eattheinvanionhéhe datinagt at stage (b)

B85 AaR 2o e ool A DitPaptd) b B R GReAp8 to the

plremeari ous el ements in the sanple. Such scans are
usually referred to as X-ray mag A review of X-ray

PRTHE S n? Hér'@'&Wthdnmersé @ddlnq\W@@%ﬁl@ém%a%thatlon or

E' ﬁ"*’ﬂ GPiereaR e S5 AoEngreatfizg b < STRRpeRRirs of below
50@1:!) oiathe elgitei supstrats balfaee &lloowss! byudbbeMvalmcea‘stﬂer@rlpheral

of the formatio It a 0
Ried weisL Aracbationdeing saied pul DY cremicaliahifg of the Beripheral

bfyaalfonftﬂrsn"ﬁhkmeab&wetémﬁ?v I 99 uibPerida® Bhe Bdlonto the
onposition wthin the e or the crystalfite

pesghdral akeatofttoe 1shbst$at&mufaufejtr@t sutbisyaie sl rotmeehods

applied to deal with | arge anbunts of data, we herein
propose a new nethod that allows averagi ng w thout

| osi BRIEM®ESCRIFTIONOF PHEFIGYRESEe original X-ray

map. The SEM EDX (or TEM EDX) ﬁ are obtai ned as

fol 1Qtker featweal an%@waﬂtm& oh,tha isventien avil egnergenffrom the

0688 TS B RE IR S RPATE (R XAANI RReRiPwicn:

freest andl ng crystallite is selected randomy. The
magni fication is then increased so that the
crystallite fills at |east 75%of t he vievvfinder of
the microscope. This is done to "maxim ze" the

p033| bIe |nforrrat|on to be gat hered fromthe eI errental

o . o oy
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where the zeolite crystal extends beyond the map, is
at the identical edge of all pictures. Furthernore,

w@eRemsdaxira care is taken to align the crystabdT/ER®08/062018

al ong the neasurenent area,4the orientation of the

zeolite.crystal i /| to. .t 0 Ny :

ol ysFISTREEt e oo PR aPchioh Shiyr % B8 s B bwing the eage
(obt ai REIHORYT kY Wafdtg ot ekt GfaHe ISTIdrewiswi se as

necessary) are averaged in each colum_over a sel ected

range 6194evd isaAnPRyVIaY efhidenedar of an $RE wafgssapwing an even
stem fromthe base, and fromthe tip as well.
Approximately 30 rows are sel ected, and averaged for

each | &igurel3 j30a phof{agvapimof the TioavrXef aywafepslispieying theejagged
crystal does not touch any of the sides are handl ed

di f f er EABEPNENAMENOE case, the middl e section of the

cryst alg;d t ; A [ Y}

e, TR iR R oRUSYEH it 2rpeLpBREE MBbRrtsctiirate has
novi ng baen desdet®nto pseativer subsirade g1 the produbioroohan SOI;

t he aver ages_provide narr.ow slit overview of th .
cryst aFI9e. 518 doseoute cYnl g b8 PhAVS diBre ollowing the
resol ugeRithatdrRBhdttihsFeystafihd tferput still averages

the local possible inperfections with the nei ghbouring

map poiFigwe q itlustsatempdirsh@embodinedfitne irvedtionat t he

aver agir : in the directi re.str Jr al

o SF Ry SraBsia e ST of ¥ FENME: i
thedi r ggdurers mhstrstes ethirgrex@tiutdis of thetingertipmposi ti on
are clained. The obtained profiles therefore are nore
sensi t Fgure® Mestiries Baouttanakodiment af thedn¥eiamum and
silicon distribution fromedge to centre, while it is
| ess sensitive to inperfections in the shape of the

cr ysDETAILED DESCRIPTHON @F TehE INVENZIONS to realize

t he lerg hi gE reaol ution of these |ine scans. The cell

si zeYQt - provi des excel |l ent resol ution at

t he itndhyi taHidil '

1 e A BBl o b e HRfof 3P Ste 0 has
beembnpaded to e.rgceigat sulzhditade 40al ysis . It has to be

re ered that L Syl,snat the native resol utio

t he gt Hie St il Behus £uPEH,sH8 daner stibstectmay. for
ERAPPRS - bel RBvERANWItRaS A8yédrsS 20 hétt oXiBe, 9IMOHPA@ner familiar to the
i ncreases the signal to noise ratio in the X-ray nmaps,

peontskilladoinsthe ararthpeaxide caetbecdepositetl anelselfeimed by thermal

: kRO I uantities (close to the
§%’?§@&ﬁ 8F”]e| ﬁﬁlorgﬁ%%ﬁhg%equi pnment). The obtained |ine
scamhy aérhcbre@bsaraté)eoqna@@h_dér%;esfért impleneati®easirdomic species,
order polynomal to the avail able experinmental data in

pueh pafysregawaeg/or fielivih faagxampla, thedosggandpirength of which
' h 0 h ' = + ;

B¢ pul e 58S iongeR) cher g ERR el aT < 8Fg ptoning the

thicknestiafribe dsyer' of dbmdx stibsttateTloebe trapsfereddeZ@marBiadto which

t x=0, so it is '0 = al. Asg.al tends to have a

ol S0as e are Joignied 5 called i T e G 01

her gyhéd) thel BLFaddlof &n& @BnBE sEBSHALAE Antidrtng: Beeiver substrate

vari ous performance paraneters neasured wth catal ysts

thedeas uoderdanez pasima actvaiiine dwhench apepEBie, othe substrates are

TEM EDX. In th resent ipvention, ZSM5 crystals are

Brojianaitio cRatachale S8R whEY Te50BR: aver age SAR at the

edgerHy effaeh of tHS tAddrhheadthanodtis t tbeinefsseettRS bonding strength

determned froma narrow slit line scan profile

bevegenddertweorsUbEWRESX or TEM EDX el ement al anal ysi s as

her ei nbef ore descri bed. Mst suitably the ratio of the

average SAR at the edge ofeach crystallite to the

average SAR at the centre of the crystallite is at

| east 1.15, preferably at least 1.25. The ratio is

nost suitably at nost 3 , preferably at nost 2 . The

average SAR at the centre of the crystallite is the

average of the 3 mddl e SAR values of the narrow slit

o S o - - o Y 4 "
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ZSM5 crystals of the present invention are the
crystallisation tinme and tenperature. The tinme of

w@eoshadilis sation is preferably 36 hours or | esSBCT/RP2088/062018

preferably in the range of rom5 to 30 hours, nore

o 1 atrepgeof REVEY ST, ERETAPERY Rahd8 bFH8ans of

O%IR@AaélééﬁlngS gﬁdr tt@bendlﬂgt he warwetmé $Comslelrried out at a
200 C, prefera d/ in _the range of from170 to 200 C,

m@e@it&eéﬂr@@w;ﬁ Mot Hlhig &Iﬂg?é“réﬁ ist welhkopwnt e theaperson skilled in
%‘f taﬂblv)/lll %%Qtﬁe‘?e%gg blg dé%cl’lﬁééf Wﬁg ali'l hér?an |§a§|ﬂn§f§/ [?&nted out

con I ons lTsatio

frramrﬁllqﬁAtum/cﬂvés lacaaaqsuf eaoeloabath@teiériredab |asr8(tera|m|elr$¢;lr eSC1is a
in the ranpge rom170t02 ecrysta i sation

m'#ﬁres%il g) pand Mg, Sgge's &Mixivee & ddaO.oF24g and HCI.
ity gl @?Fé’réfuﬁéér*?éd’ cbfl R¥C88S 9hd36C2 baths. Os
ours cuI arly at crystallisation tenperatures o

¢Iaenmggcdbr®mndelt@wﬂrst H-Igb Wwiatfein which thebzpnegiablised'tseolved

ensueth t he bepeficial, ZSM.5 cryst stru

Che A5 gt e SSRTL L FGHTE 4n il Wit 3 arae HoeR b el 8 not have
5%“&1@;‘9‘ paakd Meﬂjérn@hdmératbt el Surfded but @rﬁst@é@‘ﬂfﬁ’é}ﬁdlsplay an edge
aboratory grade materials. Laboratory grade (" purum

wll-ofhuindiceted buttee iairovamarkedse tihelsupsicaies d0 ande30 are not

Efegé‘f&ﬁ?g BOfGF cb: ARl uage o Lo MAF elbe PR

- t arHeadbsoraglistriase G0 is fiterpadeiched a¥thd thel&MbPiitiutient zone 31.
for exanple in the range of from94 to 98 %Eure The

Teaadneve dhist Hee slataghyment £am thg istarted dynagchgnigal force or an
e S I : :

s B0 R e e aRlratfierf SpkBadtholds, e entirg surtace in

thet ieen ohen aimg(mrdelst:rwdmd Theps8Oif striretuss |thereltyo obtained is

al umn rat|S|nac st lite ZSM5 zeo VEL)

Eﬁﬁfﬁ%%” Pd 18 fd9yged x\H §>€§tqnﬁeé%fﬁ'6? t?&lgfeﬁ?ﬁ-:' C(“EB the wafer
?éé‘yth@t A0 trd Qf“e?%%pﬁ‘éltn' el @bhar éﬁt?é?ra'té‘%r@?ésahsgextend over

0 a SI I ca- bound catal yst comnposition ica

meeemrrakﬂwfamee@f the rebeiver adestrate tthdut anbl gsfar as the edge of a
n@$5| |on oé the present invention and nay be a

H%’i Pl G O¥CYPring silica or my be in the formof a

gel aFbp@UgOO A Ridfat eheSPéripHersicbrow &P 9§ tysital®y) Hi Ain wide

is not limted and the silica may be in any of it’s

elativeute therasige ofithewfeine silica, vitreous silica or

:gg%oé§g§8|%@%v\%d@%(@§®ﬂs%sg&o %Sﬁl?%: 'hgﬁ%ction is explained by

Meegicehed ofl tranbiep@sl Zoréss(in bther §Rires, Gfid®R0agRNA ginelayer 32)
fumed silicas. Silica sols or colloidal silicas are

Wﬁh%@?tﬂqrﬁﬁeﬁﬁ@f@"&%s of amorphous silicas in a
liq . i - .
catiinne H8hatockbfiin plodiasay SoninBRly; poih ¥ AR Bctivates
threctavstidty’ saemnretwsmulomrn‘m gefercsd toy pesthentroint” ) and the wafer
ref er abl m xture a, powder for SI|IC

Bigesabotof i bark HbIc) SolReEpendn 1 e Elpsibaabecause it i
§MT @aﬁreeré;cﬂ-daet he range of from50 to 1000 n2/g; and

an particle size in the range of from2 nmto

ZOO@etgllﬂg @@g@ afrihe firevendinge from 2 to 100mm, nore
prefer abl nm especi al S asured .
by AEidedassh eodd Moo el GersarBuae i b " Sessively

BRUEE boh@hf stithé agEROIRBFfYf theSwaldrgr nat 50, a white
silica powder having predom nately spherical

par tindets in theaeveriteat bandime akesplass falomdng plesma aefiiation or

REBEp it o7 e NG ARk R ersBnpRllp SR Mg, the o

m xture conprises a powder form silica and a silica
sol, then the two conponents nay be present in a
wei ght ratio of powder formto sol in the range of
from1l:1 to 10:1, preferably from2:1 to 5:1, nore
preferably from2 1 to 3:1. The b| nder may aI SO

o s R oy - o - " I
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The bul k overall SAR, neasured by bul k (rather than
crystalline level) elenental analysis, of the ZSM5 is

w@e@besdalbd y at | east 25, nost preferably at | epSI/EBDNS/062018

and is preferably at nost 100, nost preferably at nost

RarerS YGRS ot PPites "Epol Speiglhc W i E Widktn of the

M foloWaty Rafsferary particle dianeter in the range
of from20 nmto 10 mm. Useful catal ysts have been

pr epHtigdsu@xnigingd| by dee cfuaykttfaat ez edgeniol-oftsoRre g0t prominent

Ao o ol of B e ey it el o si ze

ZSM |5tﬁmbon@e@mmfemdgespdusphagllecajlnaagmlentuéxgltbwtr%(m@fenfollowmg
Large crystal size ZSM5 is preferred. Cenerall
Pl@ﬁ%@ %?t'V@é'PW@P@dé#C?é thgsq P %ﬂpheo%gutaﬁ@ezgmﬂa@/ﬁagwn leading

gﬁg%‘:@ C%d Ie size distribution in which the
er ot 50% of the particles, D(v, 0.5), is
gr edf édhetehinn@ activatidnt et bohdB@odoés triod gpaead dbebese uneven

P LaMHOUGb OBE EAMTHeeLaLPti 1 RS BONeal 1Tl ireguiarites
Eki@ﬁ’rﬁ’? tfuﬁﬁerSWFtWIh e shesteabalrich aPEMRsE fel/eaedl ddd'®o the local
invention. There is a bal ance between the activity and

patadet canfiguration ekheronsiednsyfacesypndithe &ragsfer gredisces crowns

Rt R i 30B3F ool VS8 e o RE RBlPHa88e0 eages
zeol Int gerdnal @stmyBIhd MEmiBNCABRES bie p&ii%ﬂil‘é agegusidt e jagged
produce a higher activity fromthe catal yst

edap 85ENPHENONY cordrallngetheag@ivatian @b staaningval ther sufase of the
SN ACAREL L il ) PG RTINS B30 ot
the Mms&bdtsdtbsnitele@rd/@gleyﬂ, at famn, tpebxf@sweagmed&ig s'trertgth can

referred to mnimze the anount of _zeoli e
bR eSS o e BENidaTe e SidGaioUbEt SRS the risk of
%Ms@%ﬁtio%%%%n%@ﬁﬁ]mtm@ PEVE WiRbe MRARE T €s Of the

catal yst carrier lowering rts strength. It is
genefalthig emd:ferfrrebl sbhwibnt isetoc keep dhe i orchimgp céredgtf low in the

the ranpge of referablyfrom
%r're%er?%arﬁao}av afreRdatt AbRboR NS Bfed  om 20 to 70

W % ARosterRsBfee iy Be N rRAute 18Bafy the 28Ghért BoAdnE ¥trength
suitable catal yst carrier for the present Tnvention
ebtaingdhky aplévatiom® yrgleaning pyior thbopdiegent i nventi on

capdth B Hssby ble BB, & ke Baditicrdadriid i pnroted. so

ﬂr@\taattﬂt@eehe theoperddsesin boating besegtnse@rvets gubstates is
the ZSM5 of the present invention can be further

weRkec & the rerpbemldared fasy éhithe Gentnal @rgatefl these substrates.
1 FENS SIS AR 0L F 5 ove
thfant the bmneismystremgtbrim thencérited| anea ef thd w@rad:esyst al

7 anch TR ARG 0t BlenLe i SoalpIor & BESMA peinatiog of one
%%V'o? thé ofhef bt Bé]n#j'%neééf Vel fts (t%élrféhfn'ecétﬁ‘ﬁaceoéxcept for

ess than 1 mcron in df aneter. Nore preferably t
&@cmfwma’eeonponent has a primary particle size of
t f
Sui tAvegaphSe L Ve B drfppapedvaliSs Brseaping before

BoRdiagfsrctheoéntireCUrRRIeabT Bfe tddfors #1e0bthef IJFHthe ZRMstrates to be
IS to produce higher yield of the commercially

a@@decébn‘célomdabyyﬂcmélsew deactivatipni (Rrioat tavhianklingjeonly in the
equilibriumis reached bei ng brought
PErarEs L
0 an earlier point in the ethyl benzene
conversion reaction. The second ZSM 5 conponent has a
bul k overall SAR, i.e. neasured by bulk (rather than
crystalline |evel) elenental analysis, of preferably
at | east 20, nost preferably at |east 25, and
preferably at nost 100 nost preferably at nost 90

o o . o~ 'Y S o = o
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fromother refractory inorganic oxide binder materials
and other zeolites. OQther binder materials nay be

W(alzuﬂmomms and magnesi a. Exanples of other zeol PCEEPZIN®062018

or 12-nmenbered ring’ zeolites, for exanple

rra; Sﬁﬁ‘%ﬁgngﬁ% I é eoe{ ir]rt e@t@%pgggtr\gaﬁlo%e%rl rﬁ‘&r}aggt?vea?éﬁ takes place

MiVhyicaap coéVibbtviden DB agar 10 @fimi wideo e gatticMladly between 0.5
shaped carrier and nay be treated to enhance the

ae@mrryn@ﬂdtmefef@aiv. @Mtonponent. It may be
d
2;;?’?@?%@{5‘@ ﬂ:aﬂ cfog';egkérlugéj (16 QW%Qrédt&atth'aﬂrb 98ddi%o that of

ﬁl@é@).\/\ll‘ﬁihlhlkﬂdld:tltbatstm affthé letachreent, generakyedrspldzy8®wrdth of
the nol e per centage of alum na which basr cal i es

beyean @ 2Affe MRNdINareperdisulagly hedyeer 0. n(g 1Ny,
achi Iﬁvgﬁja tﬁa}’%rrﬁé's ity t% e Jd\faﬁaq%(rrs'aﬁc% %%Hﬁbé‘ga areference

coatin | ow aci i norgani c oxi de
ehnmciutdwbemuem@r@uemgtthe sanys paddadues asffot Itrm smsuauce dris hoped

Epoe%t her vgry useful way of nodifying the
? @lﬂéﬂo CEWPrps: by subjecting it to a deal um nation
hyr eagraBién of réngéﬁr%hmemé’rﬁaidﬁe ki hoPfsubBRate so as to define a

crystallites of a nolecular sieve refers to a
tredepent, whereby al unminium atons are either

1L DR A PRRESTE vl BN SRS & es 0

suchingfeasklthe ®dndingt strdrgih beBiésh theeiwtBslidsMatey
zirconium In US Patent No. 5,242,676, a very suitable

Wiet n@eeat (Waf@'h*éoréﬁ@g Qitheadonray %fosirﬁte Qﬁ‘rthﬁd eceivergstiate
B%’S&@rekﬁﬁr‘éﬁt bﬂh o?%ﬁgstrﬁ'egﬁ hes emﬂrrﬁt‘l)egneﬁ’tr zone.
ainrng a zeoli'te having a deal um nat out
sur feewidih dif $fod es®eh ion thie rBaereet sd}bstraﬁte%&)éiﬂﬁnea@red on this

the (surface) deal umn t hg descri bed aboqve,

talereneb R oo s rawhrfﬁb e Wl P e PReFa 68 18 determined,

Eé‘%é’ﬂt%@%?e Le‘ %pltdtﬁswrdth of the crown measured on the
Fuorasi

anmoni u |cate as described in
téfeMCO StrdBrel81, is the nost preferred Preferably

t he ntration ctive | edr

randl RIREHH BObuBl B oréfechrupupRnepelii, in“olndr \Wrds, by
§OMAE N adrbRfary Swr'dlfh thle tlﬁélg%ufhferélr are:0. @]mﬁnof&r 3%mple then
nore preferably O. espeC|aI y O.

mitgng thei mn@cad@rebé@crﬂ:@sﬂn@ th@ ipventiere aael rﬁd&%ﬂﬂﬁﬂg&@wldth of

Bl SERE . i, P AL sKRE A RRR M b dfbrionerai

aRiaals Rplsted, %b fria0 inip heddtertmantdriequat &ltheswid#eof this crown.
copper, and nickel. Preferably the netal conponent is

plati num More preferably an additional netal

Conplﬁmretmﬁc?drﬁ%h?q\léq %*ét!@ draRd, periBRerd ardy ckel . and

pr ef &rfmt powleleeelhbodrrraentaofothetmvenﬂrdrerrrvmrm cdinduod:ng plasma

W %% b ed on tot al fer

60 240 ReleROTRIRG) (eI GNTPUST 534S ihg eddret one or both
Masdtrated %élee)étefd't%tﬁeyééﬂﬁé‘f‘a%’ﬂbﬁﬁétn}a%ed’bgﬁﬁe in an
anount 1 n the range of fromO0.01 Y% and
pr ef deads, the rbondmlg(Htr&rtgtlﬂ)beBNW%he SUbstrates in thisaperipheral area

nponent t suit abl resen n the ran
FEtsrss S0 ooy elamonon 1 Pevtclaromal Linketrsenara
of cpmpenitiafibre kil they soitl &ﬁbldsfﬁné)ra%fn%ﬁcm YePeA8sdn ithe type of
the range of from0.0001 to 0.1 W% based on the
eavigmerhusey sor. thefplasrnaérieaﬁr@gat is the additional netal
conmponent then it is present in an anount in the range
of from0.01 to 0.5 w% based on total catalyst, nost
suitably present in an anmount in the range of fromO.1
to 0.5, preferably 0.2 to 0.5, % . The catal yst
conmposi tion of the present invention may be prepared
usi ng standard techni ques for conbining the zeolite,
blnder such as srllca and optlonal other carrier

o oy o T
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carried out on the resultant extrudate prior to
enpl acenent of the netal conponents, this is

w@e@bes4lbd y carried out at tenperatures above BODEPENE062018

typi cally above 600C. The metal s enpl acemant onto the

et o Def Gl B Fatpi i s Yhtoe B . phalich fhitae SlBstates

iy t?éetébamvv%pnﬁkytthet wWisol@r euﬂééeeototmnd@peﬁebleeherﬁe entire
ont o Shaﬁaﬂd carrier. Pore volune inpregnation of the

ﬁ@b%fﬁef'ﬂé it BEriRRAMY, tdve HniEerMm ¥ trgalest.y suitable

The% ﬁfv {)ﬁ"tﬁe Fgﬁg&@% nﬂﬂ:‘u@ g t%gas‘\’/?éjepﬁ@ﬁ 'Eabf?én sg that the

vafen dddes a2 notl' treatﬂdawnht;masmbt suthais bmsweeplng the substrate
conveniently are. chl oroFIatlnlc aci d

amacs %@'%'Q&thﬁ%\ﬂ iﬁta{t‘t”tﬁnu%H e%Ired thgedgegdin P%W&lwords at least

FH(? Width orf”tﬁe< tulRd crRRP&Yit{Tg }J btm*"‘gl‘asn'taygd)lfrﬁel YA B&inctiform
de |nthe ormof wat er s ani c or

souncgarafersshete it essbutoeowuthEaasqﬁaize efeasmmeﬁmlregsalfew mm?,

s BusEaeRotls Bass B8 sRted Tndy wdiklo s Taingiery of a

H@thﬁ@rnﬁ‘bldén@éago@rfc% ﬁ%ﬁ/’é@@#ﬁ; thelanted sQFhEE of Heaflibstrate except
| oride, stannous sul phate, and stannous

d epernpl&arahpr% of suitable lead salts are |ead

*SOHB e 888 L W PR BRC R b AR e e iohBBE Shan the

gﬂi@t@@rwt%@tate dheensieqyesat inal dignmtesinniet easeus tirculht wafers),
I's preferable that the netals be added sinultaneously.

nevemestt inprasisgtion makegrkiqusnelysrassitle ée frephthenwhalle surface
d th
SELE S B R bPLa da syl nder the

a cohme ewvelgmtgemmetmectmbmelsngplatgegttup) rnha tinedn edrce into a

blrretalllc sal sol ution to prevent unwan tals

S isalor Smal ERAHIPIES St S PueBBG) e SyEpsadn b reated
I

B Slifig it %ﬁﬁ%ﬁ’é@ﬁ&%ﬁw@ﬁ%ﬁ%%ﬁ'@oxytef?ﬁ“? the periphery of

Dhambsénmam ne-N, N' -triacetic acid) , EGIA

(et e col th N.,N' N

g ke o Egutenf?»f@h oty Pladgia, Sptitcenishade’ up of a
e RAL bﬁsrﬂ‘é”@umcﬁfdﬁm’@eﬂuﬁée i ol iR tddurés ishhnoved in the
Where EDTA is used, it is conveniently used in a nolar
disection of theeamawst | Qnkyl thee? sloustesf fasida zane 1 be activated are

SPRGTT oY e deprasebfie. BV 3R BRIsCOQbRAC ARy, BE sources

oppPsiR theosddes (reprdsehltad By ibkack eqebres) do med prédydengny plasma,
tenperatures are suitably 50 to 200 C, drying tines
89 éhaidh@ RBripheydmleft entredtsdhours. Cal ci nati on

te | f
200 T Bope amees Eale Tilifch oisstan 18 defishied oy pofled source
withtdwelzeacasmparabae tcettae lsulat;tyatebpthe h*iventhirenm\mb\/eesehmlnatmg or
|re for exa ours, For . C|nt|on
GRS Hhe GPSa SOMBRIST oennol aCRgYe e Mesiecs o) Tt water 4.
errplthe%aotﬂeemvbﬁméﬁméﬁ? FBPEREmBle, %ohﬁHanEtﬁé éﬂ’ésma by
heating to ensure the o di spersi on of the
pr@/eahngatlfmmatrteatmgrtia@'edgqu the Wﬂfﬂ'h 5to 20

h Pri [ t hat

nydr BT 2Bre S Eidire &SRR B Hroer i pYrt oPE Skample,
by meamd lof carl aRAuRetscexéilix hithetdn td\arerdlededde 3 bniwhich the
useful to subject the conposition to reducing

grirate dveing Wreated at és plasede rasptaverRgathengdge of this substrate
pher h [ |

AR FL SRR ER T poRgTe RS G AR R TOT tgual o the

such as nltrogen and carbon di oxide, at a tenperature

in the range of from 150 to 600 C for fromO0.5 to 5

hours. The catal yst conposition of the invention finds

especi al use in the selective deal kyl ati on of

et hyl benzene . The et hyI benzene feedst ock nmost

. Y e o
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The follow ng Exanples illustrate the present

i nvention. Exanples Exanple 1 The follow ng matrix of
w@eRdwoa11® al um na rati os was obtai ned from t hBCT/EP2008/062018

el emental analysis carried ut by SEM EDX by the

BEALeE SIS B SplFAE DGR Sh Y R oo

BS AEe @l rodfe $VBHERIRG e dLbbtRatldS- Thé .spatd.bdidéen the wafer and

Synthesis details such as cré]st allization tenperatur
thenecreencovernangingelt + iharawdkn of wehiehy,is tesedl Herth@i wrﬂth of the

op sanpl e. The
A I e o S A

r at imsfsmeem/arawoa‘exaﬁwq)u@adermheeam lmAxteRal as the
TRANSFER FI ELD OF THE | NVEN TI ON Thi s i nventi on

pebsifale Reng teatedd ao?OVHr%&H@rfd‘?rhéh%t Wil maker & pRsgikigeto restrict
Eérﬁﬁﬁlﬁahon-r@ﬂ ggqﬁ d&od is especially used in the

manut act ur e (silicon-oninsulator) structures

usi n'ljhla séneer, @ljvided i toettond igoeetriGANGKIREROSED, Tﬁ(ob'ﬂlelEsections may

enabl es

ION'S |
EoR LLIRETE et i FeRBRed ralteh I, Hiadif haurfent, thereby

ﬁa‘éhﬁétﬁr%} Rafpilatn d)ﬁhé%ub@@afe@'fb%%ﬂ@ |§ttﬁ’@§éwp?r)ent
I mpl ant/ation of atom c species within the donor

substlhig gcreen needgrotinecessarily bermads ifiom Belitk Aateralzit shay also

ba% SA0T: AP S ot diiedidna 85, Slsshelhr thF 8 XHbvbengtn, so

st isadeh bﬂdh@ldwﬁa wf £isohie miatedal, tue pernrnutsethe circulation of
surface of the substrates is bonded, except for the

pevirahspgciess (thre Unaf OF sa eQiHd bmakéﬁlgé pes$ibler ffo ( grlmpve fewer
é‘@ﬂrrgéﬁ?é&?ﬁqaﬂﬁgdﬁ @6\)@%' *i*hélﬂ?;%g&&tbv}; a%raceg tﬁ@gﬁ which the skeleton
of tlnéregmtbnermadbstaratteennbeheomrbd| with eaecdatimgneéo aprévent any

nsf er . of e fine |ayer to t recei yer substrate.
SR aaUnRITT e RS suharala 3 Spcudr SIE fidor S SuHtraes. Jor arample.
Waf %%oﬁ&émﬁéﬁmﬁrﬁ Da9L:VHRoNR] 8RS pehﬁhgr‘é'i BRIy in

the fine
I aye%cdmdrn'oﬂo & alecianpbhtiee lrweuabhetlhet gwghdmrboniding strength is

nto re 2, whi.ch sho Vi ew
Bgfplp\é lir&rougFepggsrgp %ﬁrvg@nv%rf% pteﬂ %a QE%L? enutlre surface
bAG df D ebidiBethd b ePBUDSRARE téQfe Qén(‘lé@{)héﬂﬁi B¥&hding, followed
substrate (outer edge of the crown) he peri met er
bydoelisere deaelivsttionr (iar aipe bopdingeondyge) thecreripheral area, for

is even, in other
%%rﬁél ﬂgﬁgﬁéﬁgﬁm?%@%@ﬂgVen Prior to direct wafer
bondinrgct, iplagnsa BesE tRINENtelviekg! swfaiequbdmbaﬁcmato a depth of some
activation of the surface of at | east one of th

tansAfrangsirommean hetnark PoROBRIaIEIY Jastioyse iy qjﬂfm'cm etching of
é@ pgﬁgrt%fgrgenB%Is g%\ﬂ%dfﬂgvegeg§%Pgreyede%eée?ﬂﬂe@uggtrates SO as
mamlev@ab@venrtgowhmrdmxanpl e at ype B/ SC1/ sc2

se ce.in, whi the SC1 is carried ou a . N

* onioRat 5P e FRUR0) Coagia saring Pras b BeRdngy fgactivation
Ea‘ﬁ‘tbe' SV 8, ?‘@Il?ﬂﬂﬁbt’é%sétlﬁecHStrhlcF@Polfﬁrﬁ@égeoﬁHe surface in
uneven crown referred to in jargon as a
t‘r]eaggemearagerea (avetr a@ foughngssdytpically increased imtredsrder of 0.3

the SO .oht ai ne %)d vvlang detachnment. What happens
ARIHTQE if perérp W& 'et achnment, the crown al so

i ncl Edes as |chcalsr§6|ﬁtt é‘ﬁwé@ﬂeﬁ &b h@\ﬁ?@ﬂesg t@B"he aid of wet
transferred The width of the crown is Therefore made

geening using Adetr Wit e swWesdnatedliarefetieat thefiet efechemical products
transferred zone over several hundreds of mcronetres
towards the edge of the receiver substrate. The

enl argenent of the transferred zone is visible in the
photos in Figure 3, where the |ighter area represents

the transferred | ayer and the darker |ayer is the

crown. Docunent WOR007/ 06145 di scl oses a nethod for
preventlng the fornatlon of edge vords |n an SO
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c) direct wafer bonding of the donor substrate on the
recei ver substrate d) detachnent of the donor

waeumshsaixr in the enbrittl enment zone, so as t OPOPEB200£062018

the width of the receiver d0bstrate crown on said

b e HERu BBV coding PR el BeliBadhoh BhySRGGH Ve he

peastarapaidaVigtio @8 dm:ueat@dt he peri pher al area is not
exposed to the pla ; - according to a variant of

t he
i nvehie oq%herancabeorpaychsmnam@e*;eﬁl QEQTaSlé‘@t ithat itbey oW'” etch the
I I t
PR, BN P o B, AR b, B ponfle.  For
smrhptee i dhe cpwsértm;e ofe8iQ4 aaniknmedjastaerrpmmerlanoz, H-O can
ar ea, d geactjvation being%farrled out by chem

@@drﬁeﬁ'g el Histed i 20-88r de) OF SveR yemﬂﬁ%@eHFaﬁC'd -based
Iyl |
%%'?P%ﬂgre%‘? U 253 S0 A e Yol B, U oRlehSing, pf ozonised
waterotnatreldr tBRISEFeDRSORUFIIN GRhenafer SURESrior tebonding).
featpres, and a v nta es. of e invention wll energe
f r om THEGNSFOY PI”&t'PSﬁq ISeRdp *F%PPEJRE”%HGF%? é'??@?? to the
&é’nthﬂﬁ;a@?dr@é@%ﬂefdt%"b?&hé@ub@ﬂrét%sro't:étil}H e 1is a photo
a section through two wafers show ng the edge
roll-off of the wafers at the start of the SO crown -
Figure 2 is a top view of the edge of an SO wafer
showi ng an even crown - Figure 3 is a photograph of
the crown of a wafer displaying the jagged edge
phenonmenon - Figure 4 is a sectional view of a
structure after a donor substrate has been bonded onto
a receiver substrate in the production of an SO ; -
Figure 5 is a sectional view of the above structure
follow ng the detachnent and transfer of a fine |ayer;
- Figure 6 illustrates a first enbodi ment of the
invention; - Figure 7 illustrates a second enbodi nent
of the invention; - Figure 8 illustrates a third
execution of the invention; - Figure 9 illustrates a
fourth enbodi ment of the invention. DETAILED
DESCRI PTI ON OF THE | NVENTI ON Notes on SO wafers:
Figure 4 illustrates the structure obtained after a
donor substrate 30 has been bonded to a receiver
substrate 10 . When the Smart Cut (tn) technique is
used, the donor substrate 30 may, for exanple, be
covered with a layer 20 of oxide. In a manner famliar
to the person skilled in the art, the oxide can be
deposited or else forned by thermal oxidation of the
donor substrate. The donor substrate 30 then undergoes
an inplantation of atom c species, such as hydrogen
and/ or helium for exanple, the dose and strength of
whi ch are adjusted so as to obtain an inplantation
peak at a depth matching the thickness of the |ayer of
donor substrate to be transferred. Zone 3 1 into which
the atom c species are inplanted is called the
enbrittl enent zone. Once the surface of the donor
substrate 30 and/or the receiver substrate 10 has
under gone pl asma activation, where appropriate, the
substrates are brought into contact and direct wafer
bonded. The effect of the plasma activation is to
i ncrease the bonding strength between the two
substrates. This increase in bonding strength can al so
be obtai ned by neans of O3/ RCA cleaning prior to
bondi ng, in which the SCl is carried out at a
tenperature below 50 OC. This cleaning is well known
to the person skilled in the art and will not
therefore be described in detail here. It is sinply
poi nted out that RCA involves a sequence of baths
referred to as SC1 and SC2. SCl is a m xture of H20,
H202 and NH4 OH. SC2 'S a mxture of H2O, H2O2 and HCl .

~—~ . 1N~ Y L T e T 7~ ~A N 1
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substrate that has been treated, so as to control the
bondi ng strength between the two substrates. It is

wepwvsagesl, in fact, that if a weak bondi ng strengrinos/o62018

can be maintai ned or achi eueéd around the periphery of
the substrates, the risk of brl_?gﬁ,ﬁrred zones energi ng
in the cromm will be limted is end, a first
solution is to keep the bonding strength |ow in the
perr heral area by not carrying out activation in this

Ve a0t rérpﬁatmmzea mmndéct% stregiwre blydli%ﬁf@mﬁﬁea Iayer (32)
h| g b g t o)
cl egﬁ ng&%ﬁ;?utﬁéﬁqﬁg gbl)]otg nﬂeg:g\%ycsgbgbérr\é?% ﬁ?@) 6orﬁ|¥r|smg the
act i fodbwing siages:eani ng prior to bonding is controlled,
so that at the end the increase in_bondjng, stre

th
bet n et eEap snaitiemgahrene ,(;’»,1)t|ﬁ6th§§}qr}5qﬁ§pgﬁtrate (30) so
area th fi substrat es.
Typi cal | % tb’dﬁéﬂﬂ%gﬁ%%ﬁ&%@%iﬁﬁeﬁIlyyné?'flﬁg) peri pheral area
wi | | (e ts&‘atﬂneattoflﬁ% Isuvriacethhrhhe Immnndubsjraier €yt and/or the

in the central ar substrates st .

enbod: mERECHR (SESTAe ! PonSon: & Supaiehdhf) banding strength
acti vat igyiweén eNe i d(1I8strdtBg, ot her substrate being

bonded over its (their) entire surface except for the

per i (Sherditechrwafer oangingiraf tite deaor reubstraten (3Bhdpsthe receiver
of plas v on or cleaning before bonding of the
entire gﬁ’rbgg%ts @b)one and/ or the other of the

subs(dh atdegadtimest bpite donbe| dubsedtedy 30 paalthe asinbrittiement zone
deactivation (prior to bonding) only in the peripheral

ar ea. Thd3phrSopdfeiaforay eaid isemigddy aidrestenciire; rawhih t§e surface
t

non gc 'o}fgthb%cé@%ﬁ%u%ﬁgt%a‘ﬁxk%ﬁf gdr?:& elé agﬁarrttgs\}gﬁe% covered
2 5 nm awith et arsibirgd lhylﬂm(32)1| S W dt h typically

o S at R st e T R T b oot
genegataf tHb %Hr?% th BbASH Cgtré?ﬁW%M@e@t@Qo@oﬁm@éﬂr%te and
nore particul ar %e t ween 8.8 a L2 I'n practi cal

t er nthe reCerrrar/smiBt&demba@edme peviphecal wrea af trefsersubsérates than

structure beforeha u he, sane rocedure for

the ey 0giedee I £O G GoRE R T B PP PSP o satrates and
1) Cciheht @BidPpeAph&Bbardd hagentyidPngt dast e@0APfo the that of the
substrate so as to define a layer, ii) treatnent of

t he ozl loweriearid@drmand/ or recei ver substrate, so

as to increase the bonding strength between the two
substrates iii) direct wafer bonding of the donor

gubsietticgl abcdrifvg e elairar 1 sofsbtirigetVin et asdmndingf strength
t he donor substrate in the enbrittlement zone. The

wi dtbetweenrbe spbsiales i¢ Aet nsteases,in g pefiRReral araanen
measured on this reference structure, after which the

wi dt h of the peripheral area is determ ned, so that it

Bs gvlettoer addoadingrio egeadf daimtsheon detaratterised im that the bonding

neas red e ref ence structuyre. is |likews .
poa St o ECREIPRETROAER? b GhtPaston % PAsTEAn the bonding
wor dsstrel*@fh $etHd 6&1@5‘ a??i’bf frRf sLupdids for the

peri pheral area, or exanple, then initiating the
procedure described in the invention and neasuring the

41 e BB 1 Ao 5 HE B 1P 4 L8R in ot s
adj Lk&érﬁﬂwerél%rbﬁ&ias'émﬁcﬁh@f@éf\@éed b2nakd 1€eal to the
w dth of this crown. First enbodi ment: Non-activation

of the peripheral area A first possible enbodi nent of
the invention involves conducting plasma activation
bef ore bonding, this being controlled so that the
edges of one or both substrates subjected to the

pl asma are not activated by it. Hence, the bonding
strength between the substrates in this peripheral
area increases to a |l esser extent than in the centra
area, if it |ncreases at aII The |n|t|at|on of this

o, Y 1 o . L, . T . Y
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This screen need not necessarily be nmade from solid
material; it may also be a grid in which the greatest

wore@b/0341z2 is smaller than the Debye | ength, sSBCT/EP1008/062018

is seen by the plasna as ai1golid material, but permts

A o B £ sy BPEGR AT Ul Bl Bt saoe

gas tﬁj V9 expgdreméesafdstermmatidhesfited widtarof\whe erovime
skeleton of the grid is made can then be covered with

a coating to prevent any contam nation of the

ubs f il bst e f :
é'xa Mfeﬂtto% ac@B (?%e%gtlb dglr?egﬁt 5! & %ct’?}h %nlﬁogt‘?%thgne Xperimental
pericnxtterralnaaoaa oicahediwidttt ood Wee | ardwof itveves producing a
i nvention, the growth in bonding streng{gg I's achi eved
t hr oYRJAICANELHA a@f?W?oﬁtrHPtU&%aBVeHae fiithg@ ofa¥eheOf donor

ent i S

o TS ol MR R A U Rl et

deagt creatioorof(gr eorbrititerbentdzerty iroal goriar sutaetrpt& igghes 40 define
ar ea, f.g exanple with aid of chemcal cleaning. In

fact d8¥> acti vation i nvol vi ng surface nodification

0 1 ﬂéﬁttrﬁ‘erﬂfofstﬁg%u'i‘l%ﬁé Sfthardmbf %ﬁﬁ/&%@c@ﬁep%lﬁétb’at@r so as to
con‘pl etely destroyed by chemical etching o

part icreadse thedangingslirengit betvean distwn subﬁraédges of

L1 a8 PoreF e dofReife BPRAS b SR EdF K ilityare
bory)i aetacHerel iof ahé abnorsupstrathirewsd embrigtierhédthone, so as to
increase in the m cro-roughness of the surface in t he

per i pﬁ@aépr%rﬂe%t vidife phdee rreaaivae Sibslypiec S1AWN iofc Faldls rference
in thgt of 0.3 angstromin the peripheral area).

From a pra ‘ical point of view, in relation to Figure

9, with the aid of wet cleaning using a jet while the
ubstrate 1 is rotating, the jet f cheni cal
grodweﬁwaﬁcserét&ﬁpaeﬁeyodp bedl tgny Gierepigrised in that the
per i, f %ttlg%é efi-al

to beéﬁ(@aécn?la\;ate @t %r\rfttﬁgéa Ivgpgréwés@@l gh%e%é;}r g?léarea 's
suc hnatreatposee yo thid plaetrtah the material (s) present on

the surface activated by plasma or cleaning. For

exanple, in the presence of Siqg 2 a m xture based on

BH QietHdeOdcchitfihg aB BRe Us@ldimis91 ©Ch, diHath&dridéd in that the

20-80 0C) or even a very dilute HF aci d-based sol ution
(e gre#ment 594 istaga dh) semprigasowal piganing ¢pgpEiskionHC1 at a

i L N T N T

sol Wuirates Maildsed @yad deactivatioh s Mmi@bemhur@“ éfthe peripheral
t hanks to the centrifugal force generated by the

subs®f€dt e’ s rotation. CLAIMS 1. Method of producing a
sem conduct or structure by transferring a |ayer (32)
of a donor substrate (30) to a receiver substrate (
90) , Methoar ascordinght® tlaimcﬁlyictwrad:tegesd if ahatcare &tching aolution is
an enbrittl nt .zon 1) donor bst

30y dgeeised By qariehani e us Dher 998a0f Lesupgiste while the
(b) duraiiend roitelihe surface of the donor substrate
(30) and/or the receiver substrate ( 10), so as to

i ncrease the bonding strength between the two
substrates, (c) direct wafer bonding of the donor
substrate (30) to the receiver substrate (10), (d)

det achnent of the donor substrate (30) in the
enbrittlement zone (31 ) , so as to formsaid

sem conductor structure, in which the surface of the
recei ver substrate, except for a peripheral crown, is
covered with the transferred |ayer (32), characterised
in that at stage (b) treatnment of the substrate is
controlled, so that the increase in bonding strength
bet ween the donor substrate and the receiver substrate
is lower in a peripheral area of these substrates than
t he |ncrease in bondlng strength |n the central area

o s . 1. i



