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A Y- ZEQOLI TE- CONTAI NI NG COWPCSI TE MATERI AL AND A

PROCESS FOR PREPARI NG THE SAME 5 Technical Field The
present invention relates to a Y-zeolite- contalning!zl e
conposite material nmade fromraw materials conpri sing
kaolin by in-situ crystallization and a process for
preparing the sane. Background Arts 10 Study on the
synthesis of zeolite with kaolin as a raw nmateri al

has been going on since USP 3,119, 659 discl osed such a

pr ocedsY-ZROLYBE-CENTA YN TNG kcemp@s; rig qak'gggmgjgm’

synt hesi s of % re zeollte .

di scl osed a# X §10Rs fﬂﬁW&ﬁIﬂCﬂ@Hﬁ KdMRite from
kaolin, which conprised calcining kaolin to form

anor phous 15 net akaolin, adding a certain anount of
sketihinh i 1 iRiad laf and sod|un1 hydr oxi de to make the nole
ratio of silical/alumna approach that of the zeolite

tTchaaepswenésumnuumn relbid tgs 04d- DWW byeuel 08t coffaining
ui.de a onguctl ng crystallization at % %81
comq%(;; 1dt>g gﬁg 1&a| a6 T 90 2BV imadt 64 !tMSacgmmaa/iagukmnhm by
- 9332A2 di scl
in~-fia @ ta%%”za%%ng% | Zla@r‘@g&% 0 B tena rTng " tha S ame.

a proceéss for crystal

;Baezkzyr@u\idze\qltjste under stirring, which conprises
d&plhg@ﬂfolln at _550-925C to yield netakaolin, then
gon sy Ebapbsied aeal ivhe o thakiiobii ag sirbivoem torial

has ?)' gﬁ‘ #3in de rg é% ﬁS%S g,}gbgﬁ"bﬁﬁé‘gos%ﬁ“ysi&g} 8 Axppess
1 f
138, Sty et MO it g ol
S

Stixe%]dz,e‘iﬁ&? isedioistes aspmcsqm st‘mespnw&iesmringl Brzeolite
30

er of 3 uri,ty of  97%
rongkSHEFR, VELER-EyBbis ) o lesidh e kB2 I0AHei Fetm suior phous
2 |
metaﬁggﬂ?hegﬁt‘ﬂ%ﬁ?ée'anatblegéfiéﬁgﬁ%évlfﬁteo%‘ 5 @uﬂ?ys ﬁeic%'tré' P8d sodium
hydrexddecde, ma ke ¢ hreemaltgota hio tdfem 1ddetlar7(g 1um1naosipymach that

of tgéd 6‘&1 d?e fo uc': dseyn eenstme \ﬁaterd '1%‘330 fg 8% hy weight
of guide agent, and conducting crystalhzatmn at 60-110°C to
yield highly pure Y-zeolite with a silica/alumina ratio of
4. 5-5.95 by mole.

EP 02093324, discloses a process for crystallizing kaolin raw
material to prepare Y-zeolite under stirring, which comprises
calcining kaolin at 550-925°C to yield metakaolin, then adding
sodium compound and water, adjusting silica to aluming ratio to
2.1-15:1 by mole and water to sodium oxide ratio to 15-70:1 by
mole, crystallizing the reactant to form Y-zeolite under stirring,
optionally adding a guide apent to the feed. The synthesized
Y-zeolite is dispersive powder with an average diameter of 3 um
and a NaY purity of 97%.

Y-zeolite is prepared from kaolin (Gao Dawei et al, Petroleum
Refining, 1983 (7): 12-16) by calcining kaolin at & relatively
low temperature, e.g. 640-660°C, into metakaolin, thea adding
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for 1 hour, and crystallizing at 98-100C for 2-24

hours. After drying, NaY zeolite with a crystall] | n| t(y

of higher than 80%and a silica/alunina ratio of 1 20

hi gher than 4. 5 by nole is obtained. 5 This zeollte

exhi bits high hydrothermal stability after exchanging
re-earths. CN 1334142A cal cines a part of

SOdk'é*Brh GOk Gt 8rgul daia goM- A00QG ¢ o
f()r;g C%If{fl nin alin ag 3al Ci rﬂeﬁsgéﬁgtsheargmgaat SP 60°C
d[kg‘k)’ac Zipg éﬁd ﬁﬁérﬂ()n{lxéertbez-dvhowastmfter

dryﬂx%,l &%Lﬁé{%ﬂlﬁnﬁ%%ﬁﬂclgtae'ﬂrgaiggtli'agﬁirattofa;%ﬁgler Phan 0% and
hanmmdraf\&ai@mf Kyt 1P 4.5 BPminG T} obtained,

Thi /f %J h L a nol ecul ar si‘eéve “contal ni‘ng
1340 @ P36 b eNae/x i étSdrimgb hudroehpematluretfamhty after

x50 oo
DL i AT BIGHE, Sl hoferiel o

nanonet er | evel product. nce Y-z
94 0vldHifbice rim tof SFM@liﬁﬂltﬂ?ﬂllwtmN%iﬁ &ﬁlécbh'lﬁmes another

| h d
par § R HU-900°%, nEcoer akahbn: hond | then Wi [t two parts
of chNcihkd EQo‘f'i)iS][ﬁ'd 'c%qltﬁﬁg ﬁpﬁgo 14?@5‘3‘[%@ I)f %lfdd?@ges Spdium

m crosphere zeolite

silicalte,ngugdti agekaolsod inal hiy@krexidel i i@ wi it k@%'s'iatici izes
hpgba Iurr spray drying to form m crosptere
at 9fiz ;gaq & hoevesnwdral diag armmbcmlmkmlwe contammg

0 LA g B AP e o b raot
in peegakéapi PHe ﬁb&écﬁ@@k' &Pe%émi’n Cﬂ{‘fsatﬂ}r i ang:{l‘%&%ﬂ?%ﬂ"c

by cal ci ning kaolin at t enperatu
the ﬁﬂ@igﬁcéonwmpitmen ps dwm andttdld obtifinedewoliccullar sieve

is nl; pypAfonedes; ety DTOJMGE ner al stabil iy, vear o

e
catalghdc @a*mcémmgofcm\iys mnlm%ﬁﬁ%mnﬂxﬁ@dtw gondifectly
of.sjlicalalumna of 4.  0-5.
make f‘aofm mio m1cr05p'Herc and then 1nto Y—-zcohte by in~situ
crystallization. USP 4,493,902 discloses a microsphere zeolite
containing at least 40% of NaY by calcining fine kaolin particle,
mixing with kaolin to form a slurry, spray drying to form
microsphere, calcining again to convert kaolin to netakaolin,
adding the raw material for synthesizing zeolite and the guide
agent, and crystallizing under stirring and heating, This zeolite
may contain spinel obtained by calcining kaolin at high
temperatures and the presence of spinel provide a stable
“framework” for the growth of zeolite, Therefore, a zeolite with
high activity, selectivity, hydrothermal stability, wear
resistance, and high anti-metal ability can be obtained.

CN 1334318A discloses a zeolite having a lower content of Na¥,
only 25-35%, and having a mole ratio of silica/alumina of 4. 0-5. 5
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1" L. 5 obtained by m xing kaolin and a binder, spray
drying the mxture to formm crospheres having a
di ameter of 20-111 m calcining a part of 11 DR somp
m crospheres at 940- 1000C and cal ci ni ng anot her part o
at 700-900C i nto netakaolin, mxing the kaolin

d at .5 940-1Q00C and net akaol i n, addi ng sodi um

. e . . - .

o AL ARl bl o o Sy B i
o year;? t%@@g?fézf %g%v’rlhgt%edisf’fm%@mr@ &0-111 pm, calcining
a paxet rodtc idmErealpHaidus tyr o] apdiprice.of crude oil

Eeﬂuire§ 1OI}he de?éygggegp%@?ctggdpg?fgfﬁbﬂgr%??ﬁﬁﬁﬁ part
at {RET20PYCt d\ﬂdlodsnehekaiilh\:,_t i adx@hgdeagr PEPSESS] %]]cq'?ldcd at
940"tm‘§;’i€5ﬁ§' o%yé %gr cat al ét Lc cracking_ of heavy oi'l's

has' bec BRtpka0ldant agdinet sodihvmesskica be, egwidei sgent,

d id ¢ C t [ze ent.ional, Y-zeoljte
sod NN By droftfe FAH" Fa 8L opRysE8TIS R B . DEMIC for 16-
36 lmumuw | arge 15 mol ecules of resid with dianeters
eater than 1.0 nmto enter the pore of zeolite wth

e o pore e I e oo T BRIt of
pet rs%?r?‘fe?i@é;%gf ilnﬁé'sgéérl P Q%H)I(/f& ScRBEKPR&CE n@%g@fmiﬂ: aril requires
the @@v%qwipﬁ}%nt Ufertﬁff}orp%’t r‘d"l%u@g t{llﬁq?rl]“ggfimes&%ﬁ tetrfﬁfards the

surface area of the“zeolite eco

direcddoor off leepi pyocies singgkiand ahd 3e@hnoTIIgSC flo3s cdftalytic
cracﬂfgS' db bgt t he ipncrease of the surface area of zeol_lte
05505, BBary8118ones beseme svml impesiand pattertsf dnercase

e BEGRAIERILEFE! 4 o T8 SRS 11
is ghnepallyfinesepange @5 RE-A9Wm,( WIPRIK c‘ﬁfﬁolr;l‘nit- A large

23:.69) uyses g mcrosphere catalyst nmade fr
molegyleheof 2865 idomith dilamed eqisygraateirzdhon 400 mm tto enter

Qi 4 h I h h |
the G586 HHTT5hy DB RIS ke S those
moletudbs digseiter |th@%ﬂeeﬁéretl?g?ﬂ@éra@%%Gﬁg?getﬂi’ﬂﬂ? outer

However, smaller zeolite crysfal size esu
surfagsr &F hilwe oezkedidic sindi cragkingr dndid fémaligri molecules.

Theré? #}%%'ew? g{#ﬁ{f{pdseu%afﬁeegf{gy STadeas 8t the zeolite
becomes an important factor affecting the cracking of large
molecules of resid, but the increase of the surface area of zeolite
means preparing zeolite with small crystal. Therefore, preparing
Y-zeolite with small crystal to enhance the diffusion rate wifhin
crystal has gradually become a hotpot of research.

Rajagopal ( Appl. Catal. 1986, 23:69 ) uses a microsphere

~catalyst made from synthesized zeolite with a crystal size of 60

nm to crack ¢rude oil, and the result shows that zeolite with small

crystal size produces more gasoline and light diesel oil, and less

dry gas and coke deposit. However, smaller zeolite crystal size

may result in poorer hydrothermal stability, more difficulty in

filtering, higher surface energy and thereby 2 stronger tendency

for the crystal to aggregate. Thus, the shortcoming of the gelling
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for the crystal to aggregate. Thus, the shortcom ng of
the gelling -3 nmethod in synthesizing NaY with
smal | er crystal size has becone the greatest obsﬁ qgle 2095
to its industrialized application. Disclosure of* the™ “"*¥
invention The objective of the present invention is to
mctgr gvi_%e a gb 5 zeolite--containing conposite materi al
¢ A pF-ISE esizingr ¥plrvhph sSuuel By mlc%m%ihgs hecome

de ,f t !
R T D K I

pDigg hera n aof _hi gh hydrot her mal
i%@ﬁ,ﬂe gtfr gﬁ% tl% ?’tt Oy resi st coke dep03| tion,

aﬂith theommml be‘ 1 arin
cedure fagcilitat ngdT?%)z%ﬁelfﬂtte?Q{ﬁll n par ‘g prqﬂédc a Y-
Zeog} g@eﬁ?“ﬁﬁ%h%&ﬂ@ﬂ@ﬂ temadeyiatend &egﬁwéﬁ Efb'igpfepar ing

t wh d_ t t
i S TR Y r N
copTSIRERho 58} OLOTISE| 8, AT FRTROC R composite

Y-zeolite in the content

ma t giial possesses theerdvianisigas of et hygebtgg ﬁfx%tshfablllty,

riaks, co |S|ng kaolin. Mre prefera
str@@] ﬁ!ﬁ‘ 3tvv.ia, d?%bstfcpkelt H’@ngatmf Sﬁndofmeb)composzte
ri.a ano
ma t O lotra IR 1% b oFixTnelproePaREs: Lic bl Euhph badf 1ter.

afn atp&ehsctu]?zof/ of thedl pkesenyst in _
rodli ke c_r ta;l) has a gl a?retgr gllgwgg/‘iggg 1?1§%r¥§dgs a ¥

1|!e§q€‘gt€}9 H0o0oHPes i B Wahesialj kehsredat sad dcddbmposite
o T R ) e

cut 56, 20-500 e ket ShH 2oapS; fp sl (UGEF tnprises
Y—ze@rlygfteaunaﬁdmmcmmnﬁm’t a'3|0-865|%e byoeriighed a@ld BRUTD% formed
afte fter |n [lization_of the materials

50W?§? é’flé’af’oﬁai l\f}/ |themaherialswameel ving kaolin,
e e T
by wedgpdsiofe compersiidie metietial.

In another preferred embodiment, the nest—1ike structure is
comprised of at least 70% of rodlike crystal, wherein said rodlike
crystal has a diameter of 50-200 nm and a length of 100-600 nm.
Said nest—-like structure can further comprise flaky crystal and
blocky crystal, wherein blocky crystal has an equivalent digmeter
of about 50-500 am and flaky crystal has a thickness of about
50-200 non. Said rodlike crystal, flaky crystal and blocky crystal
are comprised of mairix formed after in-situ crystallization of
the materials comprising kaolin and Y-zeolite on the surface of
said matrix,

The present imvention further provides a process for
preparing a Y-zeolite-containing composite material, which
process comprises calcining rawmaterial powder comprising kaolin
at lower temperatures into metakaolin and conducting in-situ
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process conprises calcining raw material powder

conprising kaolin at |ower tenperatures into

nmet akaol i n and conducting in-situ -4 crystalllzaﬁnan BOAE
under stirring. In preparing the conposite nateW|é1“ £uth
cal cination of kaolin at |ower tenperatures may

ef fectively save energy. The particle of the obtained
crY§5ﬁgg§ﬂﬂéloﬁaténﬂat I$¢Wﬁmﬂﬂg¢ r@d|l¢tﬁpﬂﬁ@ﬁgﬂ,th%ndcomp051te

o U a5 s s
effbb%ﬁ&%@&eshbé éﬁbkgg oPe bt 1é¥ Qﬁe;ﬁgtﬁﬁggﬁge Composite

fromthis Y-zeoll

matarinilzées. mBEBlﬁeBOdIfkﬁ m@ﬂnﬂﬂ.tan@HYe&béﬂ1QE &P?stgl ETOWS
eseng |nve tion congrlses nest-like structure”an
SBELOCE biclewd thasma 1t aiee and hiilghedisporsion,

eghes DS AGHAC AT BT G e

Y-zeolpoei toxystailermay e t Sty | r
is the SEI\S/If | [ra ¥ tr?e %%fﬂ%%tgl te yrm?‘é/r?lpg?ggf 'qw%i » the

comgpggéﬁtmahvéh% ool nidymipfriesentodaventien Ebapf§séslﬁest ~like
of . the, conposite materi.al of
strhOEurk hadUEy R v AR Pas600 endebaCH biabos te Tilter

duriﬂg PEdDL FRYC0A prheegayROSi te material of the
present invention magnified 30000 tinmes. 20 Figure 5

|EGSﬁélBEWDnnaﬁedc&wuhgsconpOS|te material of the
nt nven 20000 tines. Figure 6 is
ﬁ‘@@ﬁ% :‘ nhge! &¢ fa ¥ﬁ§g¥€ ragtiga enabtemcref f¥lgncomposite
mat@ﬁpilnoﬁatﬁé”ﬁﬂeﬁbn@ ghggn% ggRerature magnified 15000

ti-mes enbodi nent S of present invention 25
Thegenepdsi s et SEMaim@gcomﬁlmet@ﬁﬂtﬁsw@menal of the

by cal ci ning raw materi al

nvention e
pre%%%€r¥%Yﬁ%{k%% %E Faeﬂoaﬂp iém%%¢ature to convert

soﬁﬂ}mes?ﬁ %:\?Ré | @%hldgié@a% kegg‘lﬁ?lf{ﬁ‘ﬁlap of the
ptreswalt ok ven bihon i gn i f hod EOOOUCti@Qs'n situ

cﬁkéﬁfglizfglgﬁgcgEM image of the composite material of the
present invention magaified 30000 times.

Figure 5 is the SEM image of the composite material of the
present invention magnified 20000 times.

Figure 6 is the SEM image of the composite material made from
kaolin calcined at a high temperature magnified 15000 times.

Detailed cmbodiments of present imvention

The composite material according to the present invention is
prepared by calcining raw materiail comprising kaolin at a lower
temperature to convert it into metakaolin, and then mixing
metakaolin with sodium silicate, gnide agent, solution of sodium
hydroxide and water, and conducting in-situ crystallization of
metakaolin under stirring and a low temperature. The substance
remaining after in-situ crystallization of metakaolin forms
amorphous silicon/aluminum matrix and the produced Y-zeolite
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30 netakaolin under stirring and a | ow tenperature.

The substance renmaining after in-situ crystalllzatlon
of nmetakaolin forms anorphous si li con/ al umi num' mat¥ix 06
and the produced Y-zeolite .5 11 I[7c after in-situ
crystallization of met akaol i n grows on the surface of
said matrix. The crystal diameter of said Y-zeolite is

aften mresﬂlartgeyscﬁalalbmutﬂdhWmﬁ%k@bﬂﬁr@f’éﬁfs tt'ﬁ‘é surface
And the said kaolin is se

of -‘?% ﬂPﬁa H”ka(laﬁ%% cawsdeilt dkasetar Gfmlfblfmmmbmmalst én the
t st r uct ur especi al |
ranggstsﬂ%e Sp elr‘gﬂag I{hg pa\lJ g[keed'rﬁj*]rl c‘“stt?"t?ctf@l“%espﬁl iléf”l(m nm.

Andtbh@lsraids kaedtin isapeeacepge i1 3
dlike, flaky, and bl ockg tc;ir;?}g elrlgpglrfgsg}rféalt(aohn

hﬁe&@ﬂw GREDD ke m@mahsomgtrlxsas nest*m&k&aﬁemcture,

{ ruct t
GSPW’” PutEsleR ks it Sotko: anEapBok 45 s6TuAtuRe s imilas
to lﬂu‘fd aomest ImagpbRFaRbe'diOPlee Tl o8l GH Hy FBdIdRE, of 1aky,

the nest passages Wt bel n
and rhlacke cugstaks.i idiake at:reegsrtewcnumeerih@fega!pyaéﬁ&tpores
as ‘géfnge ernof sai d nest structure is in range
885 85500886020 1ns 06 the 1% tsplidieal s bruature.e Said
th t
PO & TRARe S BLThL o} W%W L AL JOGR e gn the

surfneo-or iﬁtglramr ofhered m@@%hﬁk@véfrﬁ@%ﬁﬁ’er e%nﬂ”%he nest
macro%ar %s d the pore voI ume of 17-3000 A nesopore
PasSASRY, Mddh @0 tae berr badmeoa D§t05@35@00ﬁ|6ame/ bocated inside

f
the SSARHE KR, OTntY. SYR 1AL ' ATabfiar Lol ea [l cctryt—1ike
strigotuemrg i n 1rcortifalm r@fr@@@'pprpg(\}l\g.ngl?‘mclrugpores it
I's

i1l has a larger _surface area et er m ned
e togdimmosaeeieby strudame nef hdhe pcempnablw material

prov$ zeoﬁp%e c‘%n’?g‘gi%@*. hﬁ{}‘é}g ggﬁgié??bh%aggrfogle appagent bulk
Jonsas 0P L SICUITE /26 LIS U MIRUBTRYRES Fos e
macIQpRresy, Andy the pome Vvlﬂelmesafdlie;raIOlOOeA mesopore measured
by the BET method is 0.03-0. 076 ml/g, accounting for 10-35% of
thg total volume of the pores.

Although the composite material of the present inmvention
contains more mesopores and macropores, it still has a larger
surface area, which is determined to be 280-800 m’/g by the BET
method, preferably 400~750 w’/g. The silica/alumina ratio of the
Y-zeolite contained in the composite material is 4. 0-5. 5 by mole.

The Y-zeolite in the above composite material is selected from
the group consisting of NeY, HY, REY or REAY. When said zeolite
is REY or REHY, the content of rare—earth (RE)} is 0. 1-15% by weight
based on oxide, preferably 8.0-12. 0% by weight, The content of
sodium in the composite material containing REY or REHY zeolite
is less than 0. 3% by weight, preferably less than 0. 2% by weight.

The present invention provides a process for preparing the
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is REY or REHY, the content of rare-earth (RE) is O.

1-15% by wei ght based on oxide, preferably 8. O-Glﬁ.i.g%y

by wei ght. The content of 30 sodiumin the conposi tial Zidf

mat eri al containing REY or REHY zeolite is |less than

0. 3% by weight, preferably Iess than 0. 2% by wei ght.
conﬁ%ip{ esent |nVﬁnt| on provides a process for preparing

-G mitenial, comRsises ntherfel Jowimprs beps 1 he
RIS 38 BB IRTY LR koo
D diaeters esent ke bho o BepaRaRRSHE and ks into a powder
Wltg’i I?{[E%eéﬂeféui]@ssagfdmn W yaon of sodi um hydroxi de,
o A8 g (R IRS TG, hsde aeanty S @it fon of sodiua
ot o o bt B0 me 3#4 021 oM AL 8 haRl £ HidsGtion feod

.,a0
Vithetidtaitaro pelilnhd®) N, 05t £D,0.2) (4t 88(9BC i
th s_?_i (A n% a(ra]d eMzinzl t.e Pzn%’ ?agd %)r%ii:?ﬁ {$ﬁelgpg§g)ﬁt wherein
ep 84495 é’aP"&lﬁiﬁ W%C%’ iggendoide medakaoldimds 0. 1-1. 0;
kqahi t kaol i n, '
<A2) (CEFsLRIELALAEDENY W d P BEOR AR stop () at
88-R88Ci underssttrkdakj nawdt hheanfa1¢6295 dh@gﬁh?higfg.
ea

l/ﬁﬁs than 4 pm and therefore being a raw
EnPRESCALt PHREAS S B3 beimels ttawroladiend atlr pewdent co@peis ing

keol EPEL O Ve, PhafsfishRs SChieBAte, Rahakbnfin, “Sald kaolin

prefarabbat bodngi geieetedl®rBAVRErd Egﬁé?gnb?né Pt kaolin with
crystal ip the selected kaolin shou e pre?era ?y
an %Yéﬁ@getﬁhmmnggbgfmb¢gmtﬂunbﬂbLmramdrahbyeﬁbghEBeﬁhgna TaWw
% 2 i .w.The calcined ,net akaqgl j,n nust be

oar B W6 DAt 1ot BbapeTon Tor mding cireatuent. The
tempbpatds 0 hifgt exs Y9Ik H0-690°
ompoeat pgrﬁ)gl bagoinify 3?53“@?32’1. ﬁhh’éﬂ}’ﬁ%%eikgbﬁg 630°C,

mor ¢ Prefianadyliv 64 0di688CE] yand theuta ko sl ingn thaechd d-190hours.

The txﬁ{%ﬂ:o 'pg ;ﬂg;?s f'@i (irlll the usrglaevcotre%)icgotl ?ntshtfm? ﬁf lbleclz)jl It‘ clatg gr ably
higher than 75% by weight, more preferably higher than 85% by
weight.

The calcined metakaolin must be crushed to make the diameter
of all particles less than 230 pm, otherwise there would exist
very rigid solid particle with a larger size in the products to
be synthesized directly without crushing the calcined metakaolin,
which is unfavorable to the application of the product in
catalytic process.

The guide agent used in the above step (2) may be synthesized
according to conventional processes, such as those disclosed in
USP 3, 574, 538, USP 3,639,099, USP 3,671,191, USP 4, 166, 099, The
composition of said guide agent is (10-17) 810, (0. 7-1. 3) A1,0,:
(11-18)Na,0: (200-350)H,0, and in synthesis the guide agent is
obtained by aging the raw material at 4~353°C, preferably at
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catal ytic process. The guide agent used in the above

step (2) may be synthesized according to conventional

processes, such as those disclosed in USP 3, 574,% it 7006

538, USP 3, 639, 099, USP 3, 671, 191, USP 4, 166,

099. The 30 conposition of said guide agent is

(éo- 17)Si @2: (0.7-1.3)A1203: (11-18)Na20:
4'?( 66- 350) 1120, and in synthesis the guide agent is

obt ai ned aging the ra terial at 4-35C,

p?lté'? éﬁ%b?@g'é‘? %a_w%mg_t Qﬁ@?-\flsl ® 5y ndBesd spasoddvars bl scate may
be AHuSYR BESY ' || e may be industrial,.water

gl ass or ot _%efg?vhrgrg]t@r bgﬁggcrcﬁﬁﬁﬁgfﬁéagislq%?a“&h’ag silica,
andssaflamal L fad be lis 90di UM 6t 2<#1 Wil ARLE. THE concentration
ffggcse tration bch‘f the sol ution of sodi umhydroxide
0 Solgphian ofi spd 1 v hydeoatide 1s dosldy byivghight,n preflerably

=60y, LB 00RO O BB Rt s 0. 1-
2. Skdbycyeldtet afthbaror e RAAVRCLeR dd OHLIP diftants) may

b caasi sting of sodium dodecyl su

" s st batides o sopat B b st oo st

of Bl Bty Ik ESnEe Sexolacy | EDime thyhanmo iumbyoni de,
[ r dd t nesi s feed af ter

PolFetIaLeRe At kot 66 Lo UREYRINE o1 Sobim gartrate,
08 tleneddsarine nientdarei i 2o pd O(BBTAYDt FHEHBYiliary is
r¥si) | I ié&téO{w %der stirring., The 15 stirring rate

prof g3 ggt% PLat9 dofyatlgsEs)feed 20iteonaading guide agent.

- i i 16-48 h v .
Drabceabs (00 ORL N Uiy LTS o Sy tion 1
a pmdmhp@gmadmitebyalcrmaenpza/@i@ﬁ'i@xﬂiéxonsiﬁ_rri% The

.100-120C, In order to apply said conposite materi al
SUIThengafatgt 8 cryséeddiizag iosach ertegf (Bavis 02061000 rpm,

profeXo8T8 107 DOFLEIE, S sheadduk SEot bras Ravespr becerably

24-8%rh tigel . | i
rhpueparThy tdmpepitasei fot S%fgﬁg%fr%hé ut?no:gg{i?g?ggﬂ%temal

of NaY with a solution of sol ni

af tenerns fahyizanionalsi APByI20%& sol ution of sol uble

3RO #8} 5B Bpp Py SEh £8 SShiposite material to the catalytic
cracking reaction of heavy oils, the NaY zeolite therein should
be converted into H-type or rave earth (RE) ion-exchanged zeolite.

or

The process for preparing HY zeolite is to conduct ion-exchanging
of NaY with a solution of soluble ammonium salts, and then drying
and calcining. The solution of soluble ammonium salts is selected
from solution of ammoni_um chloride or ammonium nitrate, and the
concentration is 4-10% by weight. The calcination temperature
after drying is 500-600°C. _

The process of the present invention for preparing REY is
exchanging the HY zeolite made by ammonium-exchanging with s
solution of soluble RE compound once, drying, calcining at
500-600°C, and then conducting ammonium exchange once to three
times and drying. The soluble RE compound is preferably chloride
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25 from sol uti on of amroni um chl oride or anmoni um
nitrate, and the concentration is 4-10% by wei gh%.;—;;_—;~;, A
The calcination tenperature after drying is 500-600C, ¥
The process of the present invention for preparing REY

is exchanging the HY zeolite nmade by

annmonj un: exchan%i ng wwth a 30 solution of soluble RE

dossLRE, oncechdioyidg, oral icimi ng oft oiﬁ@rﬁﬁﬁceléﬁgnig.g”rhe RE

of
ctkng ammni um.exchange once to three tines a
ol r%/}?ﬁg.l%hepgg?%ﬁ lge &fnfﬁﬂﬁrﬁﬂisfmféfedamthanlumori deerium,
$=d MR vt P’ ,de itrate of other RE
I)r&el erg:esantigm’The Rg%gﬂgngﬁ?bﬁgh%r e(?%lygﬁlegf%slé‘mecg‘gﬁ PreRerty of

¥y t i tdrushdisumloser tonRE, ps@siEo@umE Wik on ' r Qpi
or, }?/tterbi um  The property of dgts?riggsnd?%&gooﬁgotq%e%hange'
sd G CHRPAS Lbe pBafssaadoncicon nghamyeprésdhe invention is

SulURE) (B RE  r e’ c Bediizae by Wol o114 aciq,
oot o e UsledCay Bf astad £ RoBBoRERY 8L tg eagalyst
forc?gg‘liar%&egf gﬁ@a@@tﬁlyb%/@rcrmmg ofeheaegl biEsidr te id. The
zeod TV ihy R oo g Rakerit) chas: Thahemgbrdirotheraal
a1y bt S m 40 o'y £ SELRAERITLD . e

resid using the conposi eria

suiitabd et icomdid imnsatfaly strarking B HAPG i B 62t aby5h/ Bsing the

rati-q of 1. Q-5. by wei ght, and a nass space
com@@ﬁégl“"t ;*ﬂa(]}reftlﬁa ﬂg‘eo‘yhﬁ Dy h-invent v pseseottalyst are
46 0-99@RLi | (o i ehakl sbgl ow by  the
criorPLol AL ATt bR, E3b3s: 0rBn Vetdhborkihe mass
spaot Naloenddyt bf dhict feeld ofongtast hal. of the conposite

rrli[’leri al in the exanples are nmeasured according to
RoBECrRUASTRVENid08 ¥adlDbsodeseeipedt inelptaabdbelow by

the! BRRBAYSAT 88 U5 1TE7G: b3, TIBSLAITSY, Bhok 0 e

sThecaoaitenitnof aNaP andzedld tenie e8I RAMALL '8! of the
composite material in the examples are measured according to
methods in ASTM D-3906 and D-3942 respectively, and the content
of RE,0, is determined by using the method of X-ray fluorescent
spectroscopy.

The silica/alumina ratio in zeolite is obtained by first
measuring the unit cell constant 2, and then calculating based on
the following formula:

5i0,/A1,0, (mole ratio) = 2x(25.858~ a,)/ (a,—24.191)

The specific surface area and pore volume are measured by
using the low temperature nitrogen adsorption method (BET)
according to ASTM D-3663 and D-4365 respectively, and the collapse
temperature of the zeolite is determined according to
differential thermal analysis (DTA).

EXAMPLE 1

Preparing Y-zeolite~containing composite material of the
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measuring the unit cell constant ao and then

cal culating based on the following formula: 25

Si 2/ Al 203 (nol e ratio) = 2x(25.858- a) / (a0- 24. 191);!w

The specific surface area and pore volunme are neasured

by wusing the |ow tenperature nitrogen adsorption

met hod (BET), according to ASTM D- 3663 and D 4365
Preﬁﬁgﬁeéﬂyﬁéﬁyonand the col | apse tenperature of the

£R2) E Febdrf ELOE "D ET B st " s iegation aclf sodium
met%—-zQﬁh}hh@t@Or(b@hﬂ'aﬁgllﬁ%wsi'ﬁ# Wt‘%;gﬁt éft 1§.0 211201% by

present invention. (1) "Preparati‘on of~qui de ag énP
wei @h§opﬁt iNgpObt wesdisdrow Iyetaddidint 0aé 0( (gorst(ﬂlw iR of sodlum

i 1. 1% ht of _Na20
¥ 11@%%(&3% 4’3332%123’5’%@%%%? 0§m§ilama9?isﬁ4 %&e by Woight
t @6
e o G\ Sade B G TR R it e (b st i e
for nl xaene amd thén f@bd far 210°oforaad hbﬁi‘sag?ijeﬁhﬁgca guide
48, hour s, %lel i Ng a guide agent havin
agetf BT HE oh 69 PORABEPNAGDOR6N2 5 alzoe,zmﬁgx.oz(znmi 0.
P I th
ey E R Lo WP LT Aol nou, - Vangshar
K aobin Gai tlh Knowmﬁgﬁr)@mttx@%t ﬂlxﬁ'niéﬁefi‘o%fby-! gmuzhou,

Y of cryst %& S, caIC|ned at 660C for 3 hours, yielding
angsh Q\mpa:mmsh@@ntmtmmgt&%éoby nweight

of °?§"§%%&é“*’éF il #gféff 8%%@‘95‘5 I3 PPy kBl {AOBdlRakao L in
powdes, ek RSB0t toPORLUILE AUGHE i s et ole
diangtons of &&))thmo'ajg@upme agent prepared in step

Wlder 3hik e @s8) Samibed motakag 1 mperdes was waded
2000 26 odrEs bfos odh uk s@?%ﬁ% f‘éggta%ﬁzggiﬁQS% by weight

b4. 7H2O. This m xture was heated
of Sd0ssend| 6244 % dhy ¥& teh s)ﬁMNaq())hewa guide ageni prepared
in step (1), 500 g solution of sodium hydroxide with a
concentration of 5% by weight, yielding a mixture with a
composition of 1.39Na,0: Al,0;: 5. 3858i0,: 54. TH,0. This mixture was
heated up to 90°C and crystallized for 28 hours with the
{emperature maintaining constant under stirring, the stirring
speed during feeding and crystallizing is 1000 rpm. After
crystallization, the crystallization tank was quenched, filtered
and washed until the pH value of the washing liquor was lower than
10, then dried at 120°C for 2 hours, yielding composite material
Y-1. X-ray diffraction determination shows that the content of
NaY in Y-1 was 35, 4% by weight, the unit cell constant was 24. 67,
and the silica/alumina ratio was 4. 96.

EXAMPLE 2

Composite material Y-2 was prepared according to the process
of Example 1, except that the kaolin was calcined at 680°C for
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tenperature mai ntai ning constant under stirring, the
stirring speed during feeding and crystallizingtiisfr, J085
1000 rpm After crystallization, the crystalllzatlon o
tank was quenched, filtered 25 and washed until the pH

val ue of the washing liquor was lower than 10, then

dried at,,120C.for, 2 hour ie ng conposite materi al
4 hoyry and the gligriag shcadret ol ram Rolke RS kabl1zation

of t8NredktTbn Fe¥d "THe' it eilk OF) KXY FhOMTY, HAF WihSured by
X-rayadi6fwast4096130bEFINRIN b Werpasi éﬁd”ﬁﬂ@rplﬂ}s co-d¥émical

prepared according to the process

prop@%&té@tﬂ g showikda iTablas lcaIleméb“ralY ang?rn‘mt iedOpattern

is sHBYaY (AT F AT Gnd R T, olodd S sminian seanning

elec%‘&%n‘ ﬁn\é'r%s%i)dlemé.n
. 4% by weight an thebmhyy co- ceﬁiem cagﬁlﬁ%ép@%‘?f factors
are ahowma\mﬁngum e-45. The X-ray di ffractl on pattern 5

sho in Flg re l ggthe [ of field em ssion
iiaﬁﬁp ¢ gLedt BHmmtﬁP tim awﬂtﬁnomt‘é%mm Figure
2: 5
1 thBINe | Eipd: ¢ ﬂ%%@féﬁ?ﬁﬁ”‘aﬁ?%ﬁ? [i7afhIon Bossesses
charkicgerd s thc palakshefc s idowlige it ot tcftﬁlﬂ?[ﬁ??rﬂal’ and

i nvention pOSSGSSGS to characteristic peaks
the qndont ( pEt HaY cesnaite mavcudad edhef comt die oarwvof the

| cyl atted fromthe area of the characteristic
°ha‘§§§ﬁ233%3 ie ar fromthe SEMimage of Y-2 negnified

$00Q@st cmRe r i om AWes SEM Nafa ﬁ@‘%ﬁW%ég{hﬁ@d $000Ttimes

the present invention 15 co sts of

‘in Fsgunet Arthat tihe gompalsdrtte sidertialsof ethet hees GA00imnent ion

ni fied 20000 tines i.,n F| ure 3 shows

Consggiﬁsgw Dt LiLkRe SHTUSHIT Wi S0 vl ook d FametaTs loss
than{P40 i, S gl 0] FTBAARIORRSHRS LR 3 shows
thatcihet aled ts-biloeit s PPu2@0remcdd tarids engt Ileﬂhefi%f dfs rodlike
crysta?mmltoho ?ﬁg r}rgmathl%érhlgg?&gsf(ifaktyheand b%ocky crystals,

wherein the diameter of the rodlike crystal is about 50-200 nm
and length thereof is about 100-600 nm, the thickness of the flaky
crystal is less than about 50-200 nm, and the equivalent diameter
of the blocky crystal is about 100-500 am. The SEM image magnified
30000 times in Figure 4 shows that there are a great number of
NaY crystals on the rodlike crystals with diameters less than
about 100 nm and the flaky crystals also contain a great number
of NaY crystals with diameters of about 40-100 nm. The SEM image
magnified 20000 times in Figure 5 is the cross section of Y-2,
showing that the cross section of the nest—like structure is
similar to grotto and the linkages of rodlike erystal with rodlike
crystal, rodlike crystal with flaky crystal, and rodlike crystal
with blocky crystal in the nest-like structure are realized by
bonding. Figures 4 and § further clearly show that a great number
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crystal is |less than about 50-200 nm and the

equi val ent di ameter of the blocky crystal is about 7005
100-500 nm The SEM i mage magnified 30000 tinmes in" "~
Figure 4 shows that there are a great nunber of NaY
crystals on the rodlike crystals with dianeters |ess

than 25 about 100 nm and the flaky crystals al so

of @res n o Igseahdmwdeng Y, t ith diageters .
foF about 40-100 nm _Tt?e %fél\%ai%ngggﬁn%%h\fg é8m§8§é e material
0Ly %sp?ﬁsfmﬁuié’?@ﬂtsonhe cross section of Y-2,

s hpyy fL h§t the cross section of the nest-1like

structure I's simlar to grotto and the |inkages of

r oldibmpes £t ' [ crystal,,. rodlike
Ex chq'i qg( gll it ﬁﬁ%%ﬁégr{f?é‘fﬁéﬂ?ﬁ@% 8§PPEéleﬁy$Pathev@rmess of
ylcrgxeept i tha et hesdmduide ¢ftr ead § zed
4000 ¢ £ORYAY, 1, Fi gures .4 _andm5 furtheér&%: egsr(?({/ﬁls%o%ftjﬁ%ﬁte was

A e‘gﬂl ??En%%? ¢ M?Sdftl,s»@r@ﬁ,theofesda:mznmzmamgagss. 4810,:
§0.24.6t i.l.e. pteri al f t.he present ’
’ wfﬁgﬁf@g@%ﬁmmi Bteaterf of2 bE Saawengtie, a unit
€ lgc N aft A, G8caskl 4. except tha

mwt of added sodi u(nbwt s%ﬁgeglym!gggn%%{sgot%p 3 82.

c4on'positi on of the feed be 2. 2Na2O A1203:

8 |22 . 0 tained,Y-3 has_a NaY content
. of{’gé'?i&én}c,%éﬂvtgﬁééﬁ, Y34 KRS Bade) dceoriing Loitim pibcess of
xampd cal sidscxal @l Haitn ; f NPLE 4 .
¢ Coa‘pos’istecr‘ﬁtl{eri g}t %d%ﬁ&v\%g granééeltaggac%lr% w{ﬂgrt,héi} g solution
o BP ég@ss.é‘ucggm’ﬁegmus&e%‘?“namﬁ%dii@ga5cgnc.enttration of
10%%%%191 ovvdler . 20 g. sol.ytion of sodiumsilicate,

2 % "guitde Qge%?,“fzb%q nSaddsmceydrexide, eind themby. § g EDTA
to mekghthof ' f iU df. ox4 d angd thep 0..8 .

Lo sekaphelcol oS R PO SN WD, Sas10,
. PHihNad thiep0Bry5taddsu@he £6r879 Hokid, f’ﬁ@$blﬁﬁ%w_ of Na¥

in FLXSE 85,80 trershebanmdrthann eid] lcoossdnn tumas 24. 65.
The Sy Ste-Jhepeby? SEQRREFLER' Bl 95 beElsbomaovisbLc 1

WeEAMBLE Siccording to the process of

Composite material Y-5 was made according to the process of
Example 1, except that adding 1. 1 g sodium tartrate to the reaction
feed, the temperature increasing to 90°C and crystallizing for
30 hours under stirring. Obtained Y-5 has a NaY content of 66. 2%
by weight, a unit cell constant of 24.73, and 2 silica/alumina
ratio of 5.26. The physico—chemical properties of Y-5 are shown
in Table 1.

EXAMPLE 6

Composite material Y—6 was made according to the process of
Example 1, except that adding 5 g metakaolin powder, 20 g solution
of sodium silicate, 4 g guide agent, 15 g solution of sodium
hydroxide, and 0.1§ g dodecyl sodium sulfonate to make the
composition of the feed be 1. 77Na,0: A1,0,: 5. 448i0,: 80.4H,0. The
content of NaY in Y—S.‘was 82. 5% by weight and the unit cell constant
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20 Exanple 1, except that adding 1. 1 g sodium
tartrate to the reaction feed, the tenmperature 1 T sang
i ncreasing to 90C and crystallizing for 30 hours = “~" &
under stirring. Obtained Y-5 has a NaY content of 66.
2% by weight, a unit cell constant of 24.73, and a
pr,g /alumna ratio of 5.26. The phyS| co- chem cal
Waspi i Bae phys scerehembowml Proper s cofl . Y-EKAMRE Eifown in
Tab FQnPosHe material Y-6 was made according to the
process of Exanple 1, except that adding 5 g
n@XA’MBDEI'F\ povvder 20 g solution of sodiumsilicate,
g gui de agent, ‘goﬁol ution of sodium 30 hydroxi de,
a%mmos 1te gna:lb@lrenqxl waD muﬁbomeberﬂﬁnggke th€ process of

f, the feed bg 1. 77Na20; Al
ExadBP 3. Exgly 1tzbatew§?ngo§tgeﬁstekamm.m@r vd$ Bt ion
?tﬂijt tye-12 |

of Mdilv\\/gggg]zal 771 uﬁﬁs @?4:?1%%]%; " % rstqlégtlc?fn \9f6 sodium
hyd zoei dé dvn mak e 1El?lbl eoipo EXAMA o f7 t%'ﬁ%'dt Be”Pt ?2}1? 0:, AL1,0,:
4, 5@( vvasq,f% rd| .ng to the process of 21

o5t 6t Qe dDBE 83 ng drdrdk dia§ rapmaecpnwng of 63 3% by

t 7 d t

weldfn gﬂ‘%ﬁ%@@?&%@*ﬁ““ér BF B 0% alhelh 0 SR TbonTud) ratio

of 3)f2& he feed be 1. 32Na20 A1203: 4.555102: 67.7H, O

ﬁﬂh{ﬁj Y-7 has a NaY content of 63. 3% by weight, a
18 constant of 24. 65, and a silicalal um na

LE 8 t t Y-8
vvas rmsdIg %otreo‘zlr?glt W@spin?)gos gg‘l?f Eﬁngngjg’let ¢ process of
Exangdeep) ék‘@é?ﬁ%artgaédgngeﬁ k;ﬁemga&PM%{g t15 olution
so] ution sodi um silrcafe e agen gig
of soding gl ldreadayi B L% @dﬂiﬂ(la@@mm rhﬁkg tslmelutmn of sodmm

nya GRS L KL DSk b S 582 (43R0 s, 015A L0,
4. 630G T9CIH0, BbEREhoACH-goHAN %ﬂtusﬂf éntéft 8P973. 0% b
weight, a unit cell constant of 24. 68, and a silica/alumina ratio
of 4.82,
. COMPARATIVE BXAMPLE

Kaolin was calcined at 870°C for 2 hours according to the
process of CN 13341424 and then Y-9 was made according fo the
process of Example 1. The content of NaY in Y-9 was 80% by weight
and the silica/alumina ratio was 4.72. The SEM image of Y-9 is
shown in Figure 6, which indicates that Y-9 has no nest~like
structure.

EXAMPLES 9-13

Preparing REY-ccnta?ning composite material of the present
invention

100 g NH,C1l and 1000 g deionized water were added to 100 g
composite material containing NaY zeolite prepared according to
the present invention, and the mixture was stirred at 90°C for
2 hours, followed by being washed and filtered, and then dried
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of 4.82. COVMPARATI VE EXAMPLE 20 Kaolin was cal ci ned at
870C for 2 hours according to the process of GN; -
1334142A and then Y-9 was nade according to the ' *
process of Exanple 1. The content of NaY in Y-9 was

80% by weight and the silica/alumna ratio was 4. 72.

Tﬂﬁ §§N}éérm e of Y-9 is shown in Figure 6, which
alihépd I thahowrs, hpsebdingsa- bbhggsZQGShﬁlﬂ@g_—qr&q containin
g
NH WL@% 9- 13 Preparing REY-containing conposi
ratefl 'l *%f the present invention 100 g NH4C1 and

comp PEeL R ol FABRR NG 108 e Sonmnise matortat

combaion g oNHY zed e S i t
|r?Ndﬁa 90(1:ﬁ:1[ or(mg1 I’Eg\ut?g}t b?omiaﬁddﬁ%?i’beg ot 1: 0. 1:

was
10 j dhennll va veras %ﬂuﬁhé?l thifed with didute hffﬂ’l‘Echlorm
AN 2 1,e n COITpOSIte mat eri al
amc(gntg#ﬁ#ngglm e @n &éﬁcﬁ\h@%rwﬂés sttt and ion-—
exch¥hge corpoes ter i Y czeol
r t|? o?ﬁ%meﬂ@%g%s 9%00 ‘S#H%lﬁ gwg”ﬁlg for r#d E‘Pﬂéf%H After
Wa SIng ands £ ddjtestiag,t ahe. Bobil ebtdil 86 Bi AW LY q at 560°C
forag!n%o Then sol ution m xed RE chl oride was a dﬁ
rﬁ; %%&(ﬁeﬁtw k i hirlera st 6 rof riyEYprNR Cl: H,0 =
h t th [
L: 009130 Sas od MA 0 8RR e {0, RhmdH 3 ync exkhianes a6 0°C under

solid was ca C|ned

Stlsn:radg forhl dovati Bodl oRET:b
at \Lﬁj}e and, subj ect ed 10 ani\lrg%?u ex&gﬁég aasgbeﬁ? ald dried

Q5 o li‘@ufﬁ)r Thpoammonduinowaghangeeiwis repeated once
| t dried 120C faor. 2 hours. The
““dté’%mﬁ‘.r tim X ng‘éoaggtrlgﬂeatyé dige Mderzeki temeontaining
compoiditie @a tyirdladi E Itig n ap
material w trh aa ?gr??eﬁt é%?t ZI u?m %Q{ig{é'g %{(g&F geg%’bg 3% by
weightwellhprcomten cofit REY iof tREYCOmpdSiet & MaReTY it prepared from
eaclB LR o' PA S AL
rresponding number thereof, and the number of the
feed used in preparation processes are shown in Table 2.
EXAMPLE 14
REY-containing composite material of the present invention
was aged at 810°C for 8 and 17 hours respectively with 100% steam,
and then dried and evaluated for its catalytic performance with
light oil having a boiling range of 239-351°C in a micro-reactor,
The results are shown in Table 3.

1(_/ [ iij

It can be seen from Table 3 that the composite material
according to the present invention still has a preferable
hydrothermal stability after severe aging treatment. This is
reflected by the high activity in the micro~reactor. This is
because that the composite material of the present invention has
a nest—like structure, various crystals can not completely pile
up between each other and there exit many gaps and spaces, which
are favorable to the diffusion and transfer of heat, meanwhile,
as zeolite crystal grows on the surface of the amorphous
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each exanpl e, corresponding number thereof, and the
number of the feed used in preparation processes, are -
shown in Table 2. EXAMPLE 14 REY-contai ni ng coﬁpbélte'}
material of the present invention 20 was aged at 810C
for 8 and 17 hours respectively with 100% steam and
then dried and evaluated for its catal ytic performance

sﬂmat/iaIUmlgm matrbrvifogdmedooifi g E;? 98, 8 ?@%ﬁgf‘%@:éﬁon of

eact or The results are s own’in

ka“éé’n H §Eéﬂﬁ¥¥bﬁﬂpetb0913 camud itspe b el hea paiethal zeolite
ac di to the .present. i nvention still has a
°ry3%r§e1fe%?‘; 2389 Fan did s W hanagn tra o cobr sodiimgox 1de
thbe@t T r b h a
on the %Iy?ﬁtglreggfeofr%YThﬁﬂaﬁgéﬁg% Vhé ﬁi‘%*é‘? !hg%ﬂﬁﬁggﬂﬁe

16t the present invention has a nest-like
various crystals can not conpletely pile 30

ruct ure
ib%amsﬂte%@%fml It ko e el cakady tgeppeafidrmance of
the djff d
t rans er Cl:htéeral{%rleof %ﬁ?g’% engs“}\g%‘i’ %%rlljsrfrgsgacgﬁaweavy

0il on ahmistFEQQCQbthe anmor phous -14 silical/alum na
RE&I‘IX f or med after crystal transformation of kaolin,

ch: hEY T3, mad Bﬁﬁyﬁdlammgsamecaleaﬂbstﬁeareﬁe ddwd at 810°C
t t t

for EEThOREs FiR B00gosteierasd then kealtadied famamalytic

t t 15 Th
pcrf@ipgggﬁ?nggadn%ed Iﬁr t r at qld ?h%i%g aFe?Ftoﬁe‘??gFﬁﬁn‘&% heavy
0itl. o?heth@adbngoeftﬁmmgatahysbfwmez ﬂ)éfék‘tpé’s of the

feed rlcrac % %d&g ai l n a ncro- reactor EY-1
i 3USEHqAREY. ble ofysThe msulageobatazamnat a

h 0 I

reacﬂ?oﬁ%eﬂﬁe?&'t‘ﬁie""b 5%%;@&%%33@8%3 a “ eL;g, and

for cata ytic or man

s s it 4,1 K i AN 3 st o
end P&}a@%yﬁgmﬁaﬁﬁltawi a8, 25 %grwnlntdmtobfadmedeatohl was 330°C.
”I;llgé“ifdt?‘ ihCTRBI 8 4 G dY e X FnatPiSmbs el 1o e %ogifpalrative
catalyst REY-5, the composite materials according to the present
invention exhibited higher conversion, high yield of light oils,
low yield of dry gas and coke even after subjecting to extremely
sever aging treatment, showing that the composite materials
according to the present invention have a high hydrothermal

stability, and a strong ability to crack heavy oils.
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15 mass space velocity of 43. 71 h-'
end point of gasoline maé 22@C 2t
The data in Table 5

Tabl e 5, wherein the

and that of diesel oil was

330C.

are sh

own, Iﬂ

i ndicate that conpared to the conparative catal yst

REY- 5,
present
yvilabd ®f1 1 i ght oils,

convers

the conposite materials according to the
i nvention exhi bited higher
20 |OMIer|d of dry gas and coke

i on,

hi gh

&

N rOgn aft er supj ecting toextreneryrsever—agi-hg
Ot aFWﬁ%@lt%N@mﬁhgﬂihat t he cdnp03|te‘m@ter|alﬁg5 Yt
Naﬁccoi i ng t he present THventionhave a nrgu
FotHer stapjlity, and #-dtrgng7abililty ssp6cr acksy s
S1ﬁ%§ o ble 1 Noj of conposite materiat—Yy2
y@‘@l@h“ﬁgﬁ At ent %52, 4179.46886.16 82965 | 4.4
UmSl bepp/cahymnr@a Anol e ratio| 5. 8i4.96.4.4 Unit cpll
apoTSTant A4 —65—24-—68—24 nﬁ*fﬂs 24068 1]j ¢2 2487 abe 24. 71
pemi Eag smﬂf:gceﬂeeﬁ 256 3 750 34@@35 0 otlal he
vol ung, nug U. 22 0. 2503y 34 Eggb%u nﬁﬂg—- 623. 0
BET, p tite PR rodums 1nd/039 0. DAQL.A2 OF  dsardnt gbyf k | o 34
t /cnB 0.65 0.55 .40 0. 60 —Structure -
17“%5%@%6 KX RI/8, C 896] 90206023 893089 Tab.@4R 0. 07
A E; | 0 11 12 13 F ed Noj Y-2 Y-6 Y-7 Y-8
poE¥ P i1 91?'“31 AR N T fhé\?- 2 |REY-4) REY- 4. 60
StrREMu% cgpﬁ gpt tanicesgd N Cp iteimateri al],
W96 Na2© utp/_o tiam?%razﬂﬁ?g I $§6 RE ﬁél alg 237 0. 8938

10.0 10.0 Si 01 65 64 65 63 65. A1203 25 24 24 23 24

SngPéeZS No. of materi al

Bxample No. 9 10 i1 12 13
Feed No. Y-2 Y—6 Y-7 Y-8 Y-9
No. of composite material REY~1 REY-2 REY-3 REY-4 REY-5
Contents of substances in
composite material, wi%
Na,0 0.25 0.17 0.13 0,16 0.23
RE,0, 8.5 10.7 10.0 10. 0 10. ¢
SiQ, 65 64 65 63 65
Al,0, 25 24 24 23 24
Table 3
No. of material
Activity, wt%
REY-1 | REY-2 | REY-3 |REY-4 |REY-S
W
e
810°C, steam, 8 hours 80 72 86 82 70
810°C, steam, 17 hours 75 66 79 72 61
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Activity, wt% REY-1 REY 2 REY-3 REY-4 REY-5 Treating
condi tion 810C, steam 8 hours 80 72 86 82 70 810G~ it
steam 17 hours 75 66 79 72 61 -16 Table 4 20C '
density, g/enB 0.8916 Viscosity, mR/s 9.629 (80C

6. 312 100C ) Freezing point, C 47 Carbon residue,
g Distillation range, C lnitial Boiling Point

190 288 80%518 Table 5 Catalyst No. REY- REY-3 REY-5
0°C P EtY al8/Bhl ance, W% Dry gas 0, 56 0. 84 189X LPG

Vi 416, 8 14.4 Gasoline 60, 98 57. 97 51. 8 D esel

ISC‘g’;ill "’1’3“327/61 15. 82 13, 8 Heavy oil 12.58& 28 @#°d4x. 0
Coke 1.3 0.98 1.8 Conversion, w% 72, 43 &8. 106?. 0
Light oil, wt%75.99 73.79 65.6 Light ‘%oft? $18PE) w %

Free AR Jpgl .§6 80, 0 Coke/conversion 0.018 0.014 0. 026
- 1g7 ;' 0 CLAIMS 1. A Y-zeolite-containi ng“'l:orrposi te

carbdT} &G hG! - gGharacteri zed 0. 28

Distillation range, °C

Initial Boiling Point 288
96% 518
Table 5

Catalyst No. REY~1 REY-3 REY~S
Material balance, wt%

Dry gas 0. 56 0. 84 I.2

LPG 9.6 8. 77 14.4

Gasoline 60,98 57.97 51.8

Diesel oil _ 15.01 15,82 13,8

Heavy oil 12, 56 15. 67 17.0

Coke 1.3 0. 98 1.8
Conversion, wt% 72,43 68. 51 69. 0
Light oil, wt% 75. 99 73.79 65. 6
Light oft + LPE, wt¥ 85. 59 82. 56 80,6
Coke/conversion 0. 0138 0. 014 0. 026
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in that said conposite material conprises nest-1like
structure. 5 2. The conposite material according 0 ;7" =one
claim1, characterized in that said conposite naterlal R
is made frommaterials conprising kaolin by in-situ
crystallization. 3. The conposite material according

to claim 2, characterizedgéggékgat sai d conposite
mat eri al conprises Y-zeol L.t he content 10 of

30-85% by weight and matrix formed after in-situ
crystal lization of the materials conprising kaolin. 4.

The dokpaspilé tearenitalindagocdiipgs t ceahdi st Bal, characterized
terj zed in.that the content of Y-zeolite is

in ?ngagﬂdg GPIRGSAd mp t e@gﬁéhpomp;E§eSTm@&ﬁnﬁxkﬂt&iructure
T OB DO LA gD BT ter e
in that sedld kompogdttal matBeqgiln $diade fﬁb ]tiﬁai\g%ﬁ’g%gé nctnl%ﬁ)ns ing

k Z dlﬁneter Qf 50-200 nmand a | eng
d061NTRY a8mSdditt & T¥itarlildizaddmar.di ng to cl ai m 5,

F 1 ROECOREDS LES aakans 5ber ?E‘sat'étéigﬁia{ifici{a;actmmd
in iy suddbombos Py HAlorTa BpnpATLLR P o ] ATRLCtneiont ent

50- 500 nm and flaky cryst I cknes
nﬁx“ﬁS'ﬁmonnﬂnsghérnﬂnﬂlamaacinrmﬂukmgnclgfﬁbg in-situ
d

crvwms@iéswwmg G il Gt sing Bao b
e ?2&3@&1@@%@%@@&%@@ Qgﬁsmntmz@aa‘:@:&:@@:r;c't%rizea

in blma:brdhagcbnt@matl of5 Yorzdo1i tehay @cier { ged h
li ke crystal, flaky cry;tal and BEHﬁ g%E§EC§TS%®th% by

we1%h formed of matrix fornmed after in- S|tu cryst al

S SRR oL a1 T34 243 R SRS e b 35 o o
in tzilgr ;e?{ng?la?tesgmtk% isalru2q99ed i 89cbRpFi 868 6 at least 70% of
rodlike crystal, wherein said rodlike crystal has a diameter of
50-200 nm and a length of 100-600 nm.

6. The compositematerial according toclaim 5, characterized
in that said nest-like structure further comprises flaky crystal
and blocky crystal, wherein blocky crystal has an equivalent
diameter of 50-500 nm and flaky crystal has a thickness of 50-200
I,

7. The composite material according toclaim 1, characterized
in that the crystal diameter of said Y-zeolite is in the range
of 10-400 nm, and the equivalent diameter of éaid nest—like
structure is in the range of 1000-3000 nm.

8. The composite material according to claim 5 or 6,
characterized in that said rodlike crystal, flaky crystal and
blocky crystal are formed of matrix formed after in-situ crystal
transformation of the materials comprising kaolin and Y-zeolite

on the surface of said matrix.
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in that said materials conprising kaolin is sel ected
fromhard kaolin or soft kaolin. 10. The conpositiel [ i
mat eri al according to claim 1, characterized 5 in

that the apparent bul k density of the conposite

material is 0.50-0.75 g/enB and the surface area is

280- /9. Jd1. The conposite material according to

cl ai ﬁ%,%%&%%@gﬁlﬁmaﬁﬁafdﬂﬂg fpﬁ)ﬁéa\imlhnehaf%acterized
in fifa BO9Hi : heBET. nethod i .
tn GU2Eogid uRpereats TRORBTISINE K4BLER s Sk %0oeh Trom hard
kaolbmuet s6fthkapdia. 12. The conposite materi al :

&i&n to clJaiml, characterized in that the
of 827 e shmnas tp ma terdad) aceording aboSaby Tobbarablerizod
in thhes C 05/ ef ] ccotding,.to, claiml,

;nﬂ?ﬁgt} a@?‘gr%%%r?ﬁ{tﬁgrksgf”as’{giregfi thej gomppsitedmptemial is

. 5006 % (Bt . REFY. 14.

gcﬁr?cg%gcf oﬁﬁeﬁﬁi%ﬂt‘ﬁe 2%%%%;% efaﬁgt gﬁﬁaﬁ“ )_gIY
% laf %guRcs idicamat ¢1 iadrguéor ding to 0k |4, NEnATERY eri zed
: C n e at i raw material conmprisin
in thhk Hiehot 3Gt vanoh & fles APOL nolGASUE €6 byitde BET
id N 0 r Wi rt.i cl e di t | ess

e a0 e 127" RaBi 28 caseolfiting i (84 ofhine total
voluag wfi drthefpeoeli um hydroxi de, and water to netakaolin

a%gé{?to make a reaction feed with a ratio of (1-2.
} CREPOS L temapler brl Ao rdhioygl 180 Lavhelgi chatheterized

o g MY SID001.0 LT 570G 2okt fEacts o Pebasnbmenole,

i13. SttepcoHBdpodt t eGids O idd g he p

. iltering gnd dfyi ng&%%p%%wcﬁ&%{céegg Ca%{:]%]}gi’ ngh“fléacterlzed

1n tapdi frid Youeeddier isedelnctidt frohethonposipi omnSisting of
7-1.

NaY, iﬁﬂl%#f%@%ﬁ%fﬁaibep( (232)- |3§o§ 18[2(1),7) Snd i he( Sm de

504 oS (o608 1 e AR S
to cleipedat wompirdrs iae cilre N F bowimg esi@psi n step (1) is

'('i)t Bglci%?ng and dehydrating raw material comprising kaolin
at 500-690°C to convert it into metakaolin, and then into a powder
with particle dismeters less than 230 pum;

(2) Adding sodium silicate, guide agent, solution of sodiup
hydroxide, and water to metakaolin powder to make a reaction feed
witha ratio of (1-2.5)Na,0: A1,0,: (4-9)Si0,: (40-100) 1,0, wherein
the ratio by weight of guide agent to metakaolin is 0.1-1.0;

(3) Crystallizing the reaction feed made in step (2) at
88-98°C under stirring, and then filtering and drying.

15. The process according to claim 14, characterized in that
the composition of said guide agent in step (2) is (10-17)8i0,:
(0.7-1. 3) A1,0,: (11-18)Na,0: (200-350)1,0, and the guide agent is
made by aging at 4-20°C.

16. The process according to claim 14, characterized in that
the temperature for calcining raw material in step (1) is in the
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range of 600-690C. 17. The process according to claim
14, characterized in that the stirring rate for ; 5 e qoer
crystallization in step (3) is 200-1000 rpm and ‘t he
crystallization tine is 16-48 hours. 5 18. The process
according to claim 14, characterized in that the

cept i of the added solution of sodium
e dr@i%@ﬁiﬁgos{:'ep (2) is 1-10% by wei ght. 19. The
prick.esBh@gras ¢k 19 i , r eri,zed in that .
the:aitq kaol i'n itnsggg%?g}ltﬁsﬂgséﬁe%fggmf ‘fym%r&%%ﬂ%ﬁ%rm that
oftil Tiradig ma t elbor antyas e NOi 280f ot Hans ¢RY ' _af
audcrtgft al . Zga.ehThe focess accordi ng tosg?g‘i) &g)lzﬁ erf{} %000 Ipa
chaladters bl iz thee timeaisi 16248 houosnting for
0.1%.2. ' f e total reaction feed is, ]
h furt he%%&.ﬁ%?ﬁgoﬁ-yg&gi oscflefbu?g)‘fp sharakderized in that
cawoinicearty d 1Sl srel @t gk f cansj sting of . ]
sodj.ym_ dodecy| 15 sulfo%(g%eeq %%@g%l&]r#(?éﬁ‘@lgydm“dc in
step i U %y potightyl ene glycol, oxalic acid,
Cifgr | Ci sodiumtartrate, or . ethyl enedi am ne
t(:el?r'agrcl:%t ?’g%& 4. aceprding to claim 14, characterized in that
said kaolin in step (1) is selected from hard kaolin or soft kaolin
containing more than 75% by weight of crystal.

20. The process according to claim 14, characterized in that
an au?1lzary accounting for 0.1-2.5% by weight of the total
reaction feed is further added to the feed inm step (2), and the
auxiliary is selected from the group consisting of sodium dodecyl
sulfonate, hexadecyl trimethyl ammonium bromide, polyethylene
elycol, oxalic acid, citric acid, sodium tartrate, or

ethylenediamine tetraacetic acid.

»
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