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A Y-ZEQOLI TE- CONTAI Nl NG COWCSI TE MATERIAL AND A
PROCESS FOR PREPARI NG THE SAME 5 Technical Field The
present invention relates to a Y-zeolite-containing
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 nateri al
has been_goi ng on since USP 3, 119, 659 di scl osed such a

procesd YrﬁEﬂgG JE-CONTH INONG Um%’fg %@’%{ P@g%ﬂﬁ;

o Sl osed 5 o ENMGRR, FOR ARERARINGO THE S o 11 om

kaol in, which conprised calcining kaolin to form
armrphous i 5 nmetakaolin, adding a certain anount of
sobeechnid 1 Biel dind sodi um hydroxide to make the nol e

21t| o of silica/alum na approach that of the zeolite
t

ByAsRBLI daention arelated. 1016 ~c@ftaini
co éjﬁéy I Zd C ndyctl ng c?g'/st g?l f&;a??‘%ﬁsgghé C%thmmg
@Igd ' eﬁ%’ﬁﬁrgtm'ly ape OB 7K itled agilta sacomprésiagukaobin by
saiﬂ | 0209332A, di,scl
il afys 4 i (T oie di A Diosess 104 Drebafiag the same.

rocess for crys
pr iy onnk dlritise under stirring, which conprises
t 550 925C to yield netakaolin,

|
ﬂ ao%%gli ad %s) edozeal bhel widhdka o bih asta aag material
i | e an

”aﬁﬁsﬁg@? 85,0760 4 Bl o
in 1 &al 2

é I Z.ﬂm?)gl on;ﬁlﬁﬁ%%@gﬁ%ﬁgvggghﬁs di“ﬂﬁi“e zeolite,

e. gﬁegg ,T%@ 5§ dsicdes edva -pragess }forl syﬂthg@!ﬁiﬂ%Y—zeohte

t ter ,0 m _an a
f“’%‘ﬁ?.g? y IW @3@8}' W’g’e%"r‘* tcg‘:iu"gndﬂépgﬂeél inr bon flogm iamor phous
meta@aol %\eud@ingib) cBEté%eaLﬁBmﬁer un}%g?lesg&,e and sodium

cal ci ni ng inat are veI
hYdthPﬁaéPathl@ @ the mede-£oliy Gfnsdlichdkdohine 4 ach that

of HE 2oLl te 08 B S RIEBNiged, "t Ben, 5adtns izl 09 Aygeieht
of gmﬂ& hgeqtl oang %ﬂﬁiﬁtshi £ s 1241 ﬁﬁ%&ﬁﬁa{f% 4%B0C to

a crystalllnlty of t han
y1e1d hlghly 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 kaolim at 550-925°C to yield metakaolin, then adding
sodiuvm compound and water, adjusting silica to aluminz 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 agent to the feed. The synthesized

Y-zeolite is dispersive powder with an average diameter of 3 Lm
and 2 NaY purity of 97%.

Y-zeolite is prepared from kaolin (Gao Dawei et al, Petroleum

Refining, 1983 (7): 12-16) by calcining kaolin at a relatively
low temperature, e, 2. 640~660°C, into metakaolin, then adding
-1-
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a silica/alumna ratio of higher than 4.5 by nole is

obtained. 5 This zeol xte exhi bits high hydrothernal

stability after exchanging with rare-earths. CN

1334142A calcines a part of kaolin raw material at .

940- 1000C i nto spi net-containing kaolin and cal ci nes

' &{mt gher(hmpart at 700-900C i nto netakaolin, and then

sodd v hydrox ide,pargisi dé agbndal £ oljip.in.a certai

f ol |Ime’d by addj 5 TR, EELES at 50-60°C
aHpvtandi lde ingnd tndBed 008C vBo 2l 3128 ofls. After

a nol ecul ar si eve

5 36_h , yielding a,
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Thismerggotbbeunpxhdbiis hhgppan hped saphagyl
ievg?oi S no?pa nanonet e?gflevgrag%gggtﬁﬂa r?fgg‘chlliﬁr after
excaga_%bqg %l th aremestthsomponent of fluidized bed

C | ytai acki talyst, researchers expected to
94&%@0?#'}:}‘41%% %g?fﬁegn%o ALt o9 hek@lhhgg‘ﬂﬁemahebi_al at
YHoo03Q e [ i ' [ 4 i ON SP 493, 902

di scl gses ﬂ;wm ?E%%lﬁé@%%ﬁ@ SLIREY %Phjgcﬂﬁbllé‘é& another

Patfodkior] Glrd G Ccdntonnabakaobinpodnd teed iixes tHe RS parts

i tih . : f | , v drvi t f
of I%ag?;&?%#ekgp&gg gﬂ %@Srgégi% mi%;’}ﬁ?@é i/tl)\zgﬁlft:)mh aod_trdrgng sodium
- o Ikl oL syntnesi zin -
St eande, FROREP AU IEORING, A0 e e st 11 1zos
at Q085 °Ctfior ilber3dntiodesy iyiss 1 ditis azgel ééﬁlaﬂ%\&%‘bﬁmaining
i'g

' b db | cini kaol h
40035 ot af'Gom dasd i e Sbactomporpiuce fopaloiming kaolin
. R " W f lite,
in Prdpeding HEHO1 CoutRr, hERE AT iipoens sqands T00°C,
t henedieatyye conk usipaioh iy,hﬂ\gl@fameHf%'gitI‘aﬁ%%E@Z‘éch% sieve

. anti-netal ability can be obtaine
18 @odciaosagoneiey Leyedapneguct.oner content of Nav,

CRihs Eho Yo Y 18, AP o ShbSSEnt of F AL e
catlilyddic caRcRinl Ve | mf%érr\?ae%c &rd %fb&gf%@fg&ﬁpﬁecuy

haéi ng.a di aneter of 20-T11 al cl'ni Ng
ma 63 pRol 20 mi eres phmx@Caadd thehcimt o ¥-ees ete b8 in~situ

orydtadiizdtion.' ¥sb 4852902 a15c105s' 2°%ni 670sphere zoolite
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 metakaolin,

- adding the raw material for synthesizing zeolite and the guide

agent, and crystallizing under stirring and heating. This zeolite

‘may contain spinel obtained by 6alcihing 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 13343184 discloses a zeolite having a lower content of NaY,
only 25-35%, and having a mole ratio of silica/alumina of 4. 0-5.5
-2
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5 940-1000"C and net akaolin, adding sodiumsilicate,
gui de agent, sodi um hydroxi de and water,
crystallizing at 98-100'C for 16- 36 hours. |In recent
years, the variation in the structure of

petrochem cal industry products and price of crude oi
requires 10 the devel opnent of the petroleun1ref|n|ng

obtadned: by mimiis
tohg&%e::%}r:olo fwgﬁaﬁsgf%%cﬁ%ﬁ E’I%’Oﬁgiibﬂ Hl mlxture

fe‘Eb%o CEpSrRavingaa rdiamé her emsalmm qlﬁﬁJ Qi Feining
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et et 1T G R cadcinen
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S°%’Pﬁﬁh@§§€?éf&sap a!Yé smﬁ@ﬁémlltwmgdad:rzaﬂ«mﬂontf@r 16—
36 skt er nol ecules. Therof or e, the magnitude of the
outer surf ace area of the zoo 1 i t e 20 becones an

rrhbr tegted fictysa pf,§ eCEHe0 a6 £ BfK 1’}\1% Ofy ! %etctéxcture of

gll;) cul esof resid, but the increase o he'sur f

qgrpu‘za_e}bu,q sq@aqummr and pemfzetefthﬁué@ill requires
r r eq Ite wt sna
th&crd’ycix{é’#oqméﬁﬁcgtﬁc ]quﬂqgrg A ing,iindus Lo tomards the

ddmtmmd:\faldee AU f

Kaj agopal _( Aplgl Cats;sl %gup yeeéﬁhi%&@ for catalytic

CTaRK) mfenh@a&at ailyst handbetonen mmmm 800l 110 increase
d

“‘%V“ Fré%&ﬁhyﬁé Bh4t1 Hie sastad s ERocatlqonemtena k Trzeol i to
1399 790 028 RkENGF 2041 Sl SRl o dan gV 155 1arge

ry gas coke posi t

molcﬁqu;]teﬁ (rf 2esd@ eyl thalnteﬂﬂrsowe%ftdiqutd‘qf f!P'nm to enter
thstab re dlfL ulty in filtering, hig
&BPLSC é"r‘?'é’r g‘;ﬁeaﬁélt %‘Eﬁ/t%l’%tﬂfoﬂgév ttlmwbrﬂ:ﬁ nmprand these

molte’iﬁllféy%faﬂ gh?e?gﬂ%él n syrﬂg%e%éyz%?geila&é\ﬁfﬁig 01; eﬁhhe outer

sunfrzwﬂ ad;f srche hezes) Iniegao nend t heaekﬁﬁgesitnﬁbsﬁﬂﬁlPei‘oniotl%cules
strl | zed afgl icatjon. Disclosure of

ThRfsS, o hhei B k) Eude vt Shor oRLer @mﬁaomaam ofi ihc zoolite
beo‘if ad%rx géegoﬁgrﬁ‘i:o:rft aﬁ é?f f‘é991 "RRE 'Sl tienrg of large
molecules of resid, but the j mcrease of the surface area of zeolite
means preparing zeolite with small crystal. Therefore, preparzng
Y-zeolite with small crystal to enhance the diffusion rate within
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

30

nm to crack grude 0il, and the result shows that zeolite with small

crystal size produ'ces more gasoline and light diesel oil, and less

dry gas and coke deposit. However, smaller zeglite erystal size

may result in poorer hydrothermal stability, more difficul ty in

filtering, higher surface energy and thereby a stronger tendency

for the crystal to aggregate. Thus, the shortcoming of the gelling
-3-
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the sane. The conposite material is made fromraw
materials conprising kaolin by in-situ
crystallization. This conposite material possesses

t he advantages of high hydrothermal stability, strong
ability to resist coke deposition, and the conposite
10 material obtained in preparing procedure

methed i ' ! 3463 crih
unaSynthe_sizihgrl@Y R i% I[siﬂajjﬁ%;pﬁtyﬁgaggggggit has become

thi nvention provides a
ﬁagéﬁ:agirestm?bsé?nlsait? dmw@ﬁghstrg&!%bg! ﬁ@ﬁtﬁ%iﬁﬁﬂ
negt L stru e.,In a preferred enbodi , .
co%ggilbguﬁﬁt Qgi iilecéﬁﬁﬁﬂiggn 15 Y-zeolite in the
CcOofhen yao %rb ight and.matrix formed after
i n??iet E"’?Pﬁ?? g | ﬁ‘;‘aifihgﬁ D%iesﬂ'?g ARventdon démid grayide a Y-
zepddtenconbbini ngafonpdy M é ﬂ&té?ﬂ%f%dg% rP} e‘%lé' %Sl‘lpsreparing

in the r e of 30-70% by welg
_th}L'rats@F’ieal .al(hg% eompoet tor maderédl erfisodiadmdt frole ray terials
eis 2 ri sed, of at | east 7(%&

j t
 coltfeistal PRI U5 s D "CRTata bhi sxtions | Dhdls reomposite

ma be i abyloss e3fs @t&@%@@ﬁﬁgﬁf ﬁfﬁﬁﬁgﬁ f q%gg@gggaﬂm@tabi lity,

S t%st?liglgt gsitimldlykﬁlasnf:;;;:::';gbgke \depiodiin i ocla%n&r ¥§Ealco it

o 5140 AR 5 ShesSnmcron sabot sk ot o 1111an

S A SR
d Y-zeolite on the surface of said matriXx, 33@ %Omp081te

ma (1 aal, COmpAit e MeskThidee wiauictarrea process for 30
r r = ' ont ai_ni.ng conposite material, '
i R PEEEEr Led SHNGTRA s eomPEas hematan | plovaspriscs
—zeoigriiesi g theold ey at Uk i .
¢4t akaolin and dtg)nntﬁtt i ng |0r;t8§ﬁ)§& %%g?l);s?bﬁl m3ifig,formed
a ttﬁ?dé?‘ﬁ_ﬁﬂrqmtalﬁlllm&mmt i off tﬂliamabﬂvbislﬁ%ou{ﬁ&tieﬁlfé kaolin,
o) i,n r tenperatures nay
MoreZpEePBraBTy s ¥miBe. of ¥ Feaidite b5 oin Ghe Tamge 0f30-70%
by eeipddi tof ovalpRys idle inf tEjRlyy rodlike crystal, and
Y-zoolite crystal grows 5 on the surface of the
made

co ro:% ta‘ﬁ{)i;’att 182857 0 oFTDLL S c%fysttg(i, Cv?ltxglrgfltl said rodlike
crystal has a diameter of 50~200 nm and g length of 100-600 nm.
Said nest-like structure can further comprise flaky crystal and
blocky crystal, wherein blocky crystal has an equivalent diameter
of about 50-500 nm and flaky crystal has a thickness of about
50-200 nm. Said rodlike crystal, flaky crystal and blocky crystal
arc comprised of matrix formed after in-situ érjrstaliizatiOn of‘
the materials comprising kaolin and Y-zeolite on the surface of
said matrix,

The present invention further provides a process for
preparing a Y-zeolite—containing composite material, which

~brocess comprises calcining rawmaterial powder comprising kaolin

at lower temperatutes into metakaolin and conducting in-situ
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Y-zeolite crystal may be effectively utilized.

Besi des, the conposite material of the present

i nvention conprises nest-like structure and may
provi de macropores, and facilitates to filter 10
during preparation procedure, Description of draw ngs
Figure 1 is the X-ray diffraction pattern of the

crysitpddiitza t ivat eghdbr of se - ure
is the SEM i mage ofrt seﬁ(r:i?r%g&gl tghnﬁ%ﬁ& ﬁgmpomtc

mategdads i gabainahiongrof i kdod980 4t mdowdT Q%ﬁp%rﬁures may
efT@%t§§M1&nsg§ of the ¢ osite material of the
préesent £i BRCHEYn QKP%RﬁXKiQ|0fe§herbbaenédlGompos1te
matbe if ma '
reéenMFﬁgﬁ??gnf@gW% tﬂﬁdng"zegélfngg;gsgal grows

on; tshQ surane ofdheopat b
' nt ?’qr?@n“agn?‘??%gﬁ%%b%‘%“‘?ﬁi?b% igiispersion,

t
thBrET8ER theqacd venoonnonemt ofrdher icatatyst tade from this
Y ??ﬁgg'ﬁec%ﬁ %ﬁoﬁ ?#ﬁe%\b%ﬁvéimxfﬂ%@hf ?&]éssg.%%s the
compes&damtémarlit@ﬁ iHe 9eRedtNInbentM6n n%f@ffgﬁ;es nest—like

t|nv ntion iis prepared Dby calciningraw
SLLRGHPFS; #id may inranide tmaxmpotrmpeanﬂumcimc@ﬁé@fio filter

in, d then mxing netakaolin with
d““’&? #r?cﬁg gﬁgh EEP&EH%Em sol ution of sodi um
hyDespsriiptfod vft @rawdfigsconducting in-situ
Oﬁﬁtal |'Tzation of 30 nétakaolin under stirring and a

gurpel atSur'léllleﬁersmbttiﬁfmtkimllﬁqqu@fdferthe composite
allization o t akaol in forns —amor phou
matgf%%n?ﬁl ﬁﬁ#’npfﬁ?ﬁ’é rmvﬁﬂge‘?%e produced Y-zeolite -5
afFggute-3i S I akaolxn oWs o
t he gurface“JJ ﬂi%a#?‘ ili’?#;C)&:I'he cr‘{}’é‘l i& ﬂ'@t 1 of the
Pi'%%ﬁmlt anmntion magnnfih@ 50000pimés about 10- 400 nm

ge of 10-100 nm And the said
ig'ﬁ '?s s!a?e oéﬂl?omm Plkddie composditte madierialSof the

prﬂ@nabp;yﬁeﬁppmsﬂ%ﬂfp{g& ?{)?mn{)@ﬁ% ne.sf ||ke

structure especi Y nes

gdBigure cd sis utherSEMi mdge oft tHy Idbopose 'nLﬁter1a1 of the
o B LG M S5 Pl s g0l L
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 embodiments of' present invention
The composite material according to the present 1nvent mn is
prepared by calcining raw material comprising kaolin at a lower
temperature to coanvert it into metakaolin, and then mixing
metakaolin with sodium silicate, guide 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 prodoced Y-zeolite
-5-
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and bl ocky crystals. There are great nunbers of gaps
and pores, as well as nest passages inside the
nest-like structure. Said 10 pores with a di aneter
bei ng about 200-1000 nmare | ocated on the surface or
interior of the nest-like structure. And the nest
passages with a di aneter being about 50-500 nm are

afitecaindsi bai cieys toE] 44 HEénof: mgﬁﬁkﬁﬁgwg%géﬁigﬁégﬁt&egurf ace

id nest-like structure is in

f
Ofgéég.ag@%)bfh& Tl_ge Ou stta gdamgdseh'ﬁbfssa el ifd9s in the
t t t t )
;’a??@ﬁ?? A6plIE, ERADA B pAct erahis yithit henynges0f0l 07500 oo
ths, ' ' d ' i
o T8 80 SRR Mo B P4 o,

An
t hg'hBE&bﬁ’ée heempes Dt © Indl &¥76 IMcoaprdge8Uaki 'EQAF[?E structure
oug ?

. f 2 he total | f th
esg’ﬁgggn‘g&?? g‘iréﬁ%r?@?ﬁ%élsotﬂgp%egcngei%;\rigﬁs toncture similar
i - 65, it still
O s ae S ih IBRRATRARE o RFI 0 Bitedun by sodlike, Tlaky,
andsblgoky nerys byl s hel'tiiTe aws 'g@‘batph%ﬁ%gﬁwggggpgggnd pores,

asn§/? The silica/alumna ratio of the
cBREd; ASqDES it PaSSSESSsiins it dtieanest~1ikd Tt Fudbure. Said

Pofes e ¢lehEler RoiBe pfoflriferfiRl m ase. Lowa tmdvon tho

supfaceHvr \lderdaird gfeotlid eped 0 he
content of rare-earth (RE??%%ﬁelgﬁﬁ%%ghénd the nest

P233280S oH WkAcdiapeterbaing 8bout2509609 meagl! 1odheed inside

| ge, - prebrrad 207000 e agh!

theo Rl flrl W LBnylyadente ianeges tafin 98 idoeinst—1ike

strectinte pselerthéyragsé shanbdut Zyﬂﬁd—gﬁbgh@ﬂa The
r r

pafsent i nvention provides a process f i ng the
- R mifsi ﬂ_ée népecials strpeiwes ofie i | @Wnpﬂsii‘.épsniaterial
prévi"déla |E&§I E}g and deh%drgtl ng raw material
i ;;gmr|3| g RRoPFRSCAL 2BBCRbEem  dtchbasent low iapparent bulk
e afl omly ME LY S5 a Y i amet ers
eoe tnan 250 o a0 Sy, RAETELn i {he WBFE BSopeges and
A CARRAL €50/ARD diheipaged vorhumiey 0Fo176300aN4 Wspd1® measured

by (B4 Al SR QA% MY ) Sccmunting diede-35% of

themstain vélene HF Y phigt of guide agent to
0.1-1.0; -

et akaolin is ]
Although the composite material of the present invention

contains more mesopores and hacropores, it still has a larger
surface area, which is determined to be 280-800 n’/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 compdéite material is selected from
the group consisting of NaY, HY, REY or REHY. 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
sodivm in the composite material containing REY or REHY zeolite
i.s less than 0. 3% by weight, preferably less than 0. 2% by weight.

The present invention provides a process for preparing the

-6 -
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(3) Crystallizing the reaction food made in stop (2)
at 10 88-98*C under stirring, and then filtering and
dryi ng. The present process calcines raw materi al
powder conprising kaolin at |ower tenperature to
prepare netakaolin, said kaolin "preferably being

sel egt ed fron1hard kaolin or soft kaolin Mﬁth an

CORPAsdde madestianl ,ofcdmpas sdsarthe tfled 10wd nigh éﬁr S
e 0

h has not been subje

i .nSC%?é”aﬁieﬁf‘arﬁd?q“’ﬂvﬁswammawwlmmm@kw‘m

atk5004-6903 e pre
640- 680" CCthﬁS;S?ﬁgHga Ci r‘ﬁ?’ &ﬂ‘%i}& ﬂfﬁﬁggnsmtomepowder
Wlé@inﬂéﬁﬂﬁdfﬁr@r;lﬁsal tihant 28 sgigpct ed kaol in shoul d be

ra [ than .75% by wei ght, nore preferably
3{43 ‘gﬁﬂhﬂ ﬁﬂﬁm% bisiadier, . Eﬁﬁltdecwéﬂ%neﬁdlﬁiﬁttﬁp:ofnsodlum
C i ame of a articles
“”:E?E“?%an@%%f’oﬁm&‘)f &rE%isn docnake s wenption feod
wi daddlo of péir+t3. t h ar
o pgle sy r?tENhaggl er%‘ddl r tgl);:/s e thgm h@@s‘fﬁongWhereln

h roducgts._to
th 2atipcbRoershinad gnideSaghith tosmentkyel b ¢st 9, 11, 0;

th duct tal yt
SR ALl fag "Enby %@%‘rfmbg St @adoroynbetop (2) st
38s98%0canded seeepIAbnang ERBN°PY i P0RLn DT 9585385103 "

S hgose glgf?%l osed Ih ltdﬁ
§ o MAESs 04 I'ﬁe‘k 4 0{%5]1%?1-
kaé § ! ﬂt’ saig ui de, agent i g ??ga?%?iaéli_ggoﬁ?%f ising
%1%83 WEL ! ‘Pﬂ?ﬁ%&b‘l ¢ 2b0- BEenas © netakdol ﬂy,ntsuaiad skaolm
h
e e At S o kA
4N BV RFage sirameisayntdfesnesss Ibdinud pin haat Ehé??fo?& being a raw
i a

| ,water gl.ass or other raw nater
°a%€ﬂ f' ﬁghém begn sebieetedl tei malding dadatment. The

T .5 pof th I
topée 0k 1ok ToEnFABSEATHASNA 51 SAScaBisly, So-cooce,
more memﬂmsef’@p and) thara:a%&hﬂa'tq'b\ﬁ ?Iﬂgg li?s‘ 1090 hours.

Th ar qll 2. 5% Db ght of the total reac

$ Gontent of Sxr¥shak jnnkhe SMeMMa?hmaWIIMbd preferably
‘“f;d“; L REnCT IR by W BRT, hOrR, PReEeRpb 1% ehramthan 85% by
w

e

The calcmed metakaolin must be crushed to make the dismeter
of all particles less than 230 pm, otherwise there would exisi
very rigid solid 'particle with a larger size in the products to
be synthesized directly without crushing the caleined metakaoli in,
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
USF 3,574,538, USP 3,639, 099, USP 3,671,191, USP 4, 166, 099, The
composition of said guide agent is (10-17)8i0,: (0. 7-1, 3) Al1,0,:
(11-18) Na,0: (200-350)H,0, and in synthesis the guide agent is
obtained by aging the raw material at 4-35°C, preferably at
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after g

10 pol yet hyl ene glycol, oxalic acid, citric acid,
sodiumtartrate, or othylenediam ne tetraacetic acid
(EDTA). The auxiliary is prof erably added to the
synthos i s f eed af ter adding guide agent. The
conposite material according to the present invention

i a Product obtained by crystallization under
41ibﬁqﬂ ng. The |Is stirring rate in crystallization of

st is 200-1000 rpm Preferably 400-600 rpm and
t h?ofl &?PZS’ 4@0‘1%14@ mateziaps diaxr aynthedds32sbding.s Micate may

' t he,conposite nateri al .after
"E*S“Eﬁgﬁ?éﬁtﬂ%’%%g-ﬁae* I BRAEF 184590 6a kndng silica,
a iumea b Bid £ it a,,ﬁg{g.t' agki n .

{ Egti(l)l of hﬁﬁiﬁéﬁéf’a?ﬁé z%g‘l“‘.‘f‘gaﬁre@%QEHSEP&fatlﬂn
o bg E(ﬁﬁrﬂ}tﬂéﬁl Pﬁtﬁflicll-lrl:qbwdi?ﬁxﬁdteisa.l’-tlp%(ﬂi)weight, plghe(ferably
g+ zeol j, to. e process for preparin
;é‘é’?ﬁ?@s@f‘g JIRAAGD | scdchARxibiaty akeounting for 0. 1-
.9 byiwet ' |t and, t he in

anﬂ ZI I cllgnllithgﬂ‘| #ﬁgetso ut ir}l?%@g?%seofﬁglﬂéam Melsa&%tﬂélts) may
bey 3ddeilecthel aix innys deitigoso Vo pETTNY 44 (Y §rbflh Ponsistin
quﬁﬁgﬂ#H |E; te .gnd the concentration is 4-: 70 Dy £
O Nde koDl oh g ot e ey imitnJu bromide,
P p?ggg?iqngegéT?ng’ e§€%£ﬁ’éi%%h&ﬁi\”ﬁoapﬂ% seddupytartrate,
o1y iy Lenediaiming b ; i f | . .

gynd once dr)rll?sng,d?a?cﬁﬁ%épgrqgggégbogﬁeu%lﬁ%}'y 18
pr?ﬁgﬁ g’gﬁdﬁaaf’ﬁlgt%ﬁ%Bﬂmtb%ﬁla drafet ¢ aiddbieog ghidesagent.
j 7. Rl [ f bl

chi o0, qaifes IP€ SR Shoo2iige e i aresand snvention is

 PTeducE aibtwinid, Ve OBy O EIB o PR M irring. The

selected from | anthanum cerium praseo

SUALEADE: Gtecapogrymiadd izgatdoni ofi sEop p(Rpers Y200-1000 rpm
. . | RE, it n al b d for ’
g:%ﬁ?%i‘c F00-886 4. insd S ti@0c L5l 6348 chowrs, preferably
trsnVERE | pom ' " ' i
batalyzc pyror o 40 B4R UL AU O G e
1

¥etalbizatponechs bOO+N20%at al yst  for fl uidized
heavy. oils or resid. The

g:g?f@{é&ﬁttiiegéﬁf%ggﬁgmm ke mastonimbrio the catalytic
e Bt o e crth () e e shonl
1on—exchanged zeolite.
The process for preparing HY zeolite ig to conduct ion—-exchanging
of NaY with a solution of soluble ammonium _Salts, and then drying
and calcining. The solntion 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 a
solution of soluble RE compound once, drying, calcining at
200-600°C, and then conducting ammonium exchange once to three
times and drying. The soluble RE compound is preferably chloride
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sui table conditions for cracking heavy oil or resid
using the Conposite material of the present invention
as a catalyst are 460-520C, a catalyst/oil ratio of
1. 0-5. 0 by weight, and a mass space velocity of the
feed of 16-45 h-1. 15 The present invention will be
described in detail below by the exanples, but wl]l

ofionixed INEy ordchY o of e1 CAI¥SNr QinMRE"SI NS 1o Tho RE

nit cell constant ao o e conpo

C1CRk anpBes Paed araddyr ecs ebeotell nof tom MhReHI nlR cerium
pfﬁ—%%@@ g@%ﬁ-BMZ respectively, and the contént ?
152t0 0 i t"b‘rq’ﬂinggrﬁslﬂ% f tid erdrinad Bhedproperty of
Y ttvibum sice il 052026t RRSCOPY; W lical al un rgtio in
ze;biite i s ggt_ a?ﬁe%ﬂbygt?ilrts}g%né!\%ﬂr ﬁg‘“’t%r}a&ﬁ fodgiexchange.
const@n€ompos abd maderdallc Weriordd ppases gpes§ﬁ1{e invention is
tio) =

i ngfornul a 25 Si 02/ A120G3 (nole r

R e T i yssvine st
fgéqger_i’ﬁrgg?i%l%‘gn a s%p&? &yﬁt&gﬁwﬁngBEWt of the catalyst

i 28764 Dy BpD i r ti and .
ze?; ol I.gps tenperg?‘u?%a%%%éﬁggggl ﬁ?geﬁs&ég‘%@%rﬁédd- The

S‘otrcedi nY tghGSG’QﬂHGSelrt@wt makerhel mehia sndliytier (R¥4Y

Stm'\ﬂ-t? ]a@ 1’_ « 70|, i£e-contai ning conposite othermal
q?ttlgll | o %-M@rﬂb% talber (axclmegerwi tbnRE. The

sud ied e oaghintti ' ' . .
net a-_I | um nat éo(nisgg;% ﬁ?ﬁn%m%ﬁklg&%@p:/\% T ofehidousing the
00950513@%913.:\9@,1@& oft ﬁbtfmretmlslmemtam ?3%5 %é@/&’%ﬁlyst are

n sjlicate (containin . 0

46\?eisgmoebfg§mﬁ69hil g i ﬂ%i g-hb‘Soﬂ gﬁﬂ@iﬁttﬁ&éd a mass

Spacdevedagiid ysofr rtﬂl%gf@ﬂdggh?Gm tyre was stirred for

or

1 ti,Eur and then aged at 2 8"hdurs, yielding a
guird€ PAgERnthauvegtionowpddi beodeotr b2 dd2DB1 below by
a

=129k 0231320H20, (2) .Preparation_of conposite nateri
tho CRARPISSH BR LM ikicnateogal RaFeddbRNERe, of 4 m

( SThEowon téIIOHRNNRY 2 ' ' £81 PO TRA:

(SWhboiont 80%&5@ _\NNQFgE?d T ud PP £81 TR ant a, of the
copposite 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 a, and then calculating based on
the following formula: :

$i0,/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 ig determined according to
differential thermal analysis (DTA).

EXAMPLE 1

Preparing Y-zeolite-containing composite material of the
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of crystal) was calcined at 660C for 3 hours, Yyielding
nmet akaol in powder, which was crushed i nto netakaolin
powder with particle dianmeters of less than 230 m 15
Under stirring, to 500 g crushed netakaolin powder was
added 2000 g solution of sodiumsilicate (containing
20. 05% by weight of SiG2 and 6.41 % by wei ght of
pres2Ot, i30Gmtjwmle agent prepared in step (1), 500 g
sol &g of sodi um hydroxide with a concentration of
5%@) Pgmratypm einguide xagemtwi 1202 g2Q oUW td6PNsodium

ncta-s e, G kgating T 0% Y EE s, DB A 51,14 by
weiigh't tofe Ndzhe Wl W RwFy Y ddsd "do 0239’ gts,%l dtnloon of sodium

irrin stirring “speed during

SIjrl &t Epenh iningdbh 0 A |
T oo e L Ly AL et S10) g 41§ Vi ght

| k. wa d
ff\c,\ﬁ/aéf{? alatlnﬁ%t %EF%BFaéq'offnfmeg,mgﬂu h@elmxxjmrms stirred
1 h
Og?éfgl‘)&gaggdnpg]s‘?%eé terfg%m}%q- Qfa hg)uaﬁffyaeagéﬁg 2 guide

aggatechaviag; encsmqms ittian mrelwag}em{\:g%f1 gﬁfsid‘ ﬁou 0.

iz%sg 4% Db the unit c
67 E"'P‘hé H’?c‘é amlnm&ltatma)te\asan 96. 30 EXAMPLE

2 [ ri par cording, to t
aprngEE: “?;“aff; p¥erkes, M3 1eiR fiasties of duin' (Suzhon,
8880RRectrandp80Rihar KaolOn n r .
ofagggd %ﬁf 600 rﬁg?ln ?ge cf%g?gf?yza??%ggfn?ﬁ$ Sbﬂgby weight
AR piacesiniact aichold fons hoves, yasidtapsrikaol i
0
poRfler " WRICH waS 2tShlgg PaPS aétakad Dlnvpontem abi th particle
dlametﬁrsagfdléﬁgaehaﬁnzggt grn 5 1s shown in Figure |
ﬂ?éhe I rpges of field em ssion scanning el ectron

23 o%tleSEWw tuoh S8 g Gfxtamhmhgmtfalk@@tl;;@p pbtagb@rﬁas added
r ran e seen rom
2000 % UM {dh .%#"?iﬁ%%hﬁaﬁﬁgépentwmg 10c05% by woight

of cSm@,o nde 604
. 10 Char a e E?I?pﬁihimﬁf“@?%"%hgaﬁﬁé $RIGE 26T Frepared

10 sthed ns{tay, 588d gheselution of Nahfdriam bﬂya@bﬂhet 8ith a

col SO FRB1 o G O6y! hﬁy %I}.&irg Cte“f ﬁmga aS mixture with a

composition of 1.39Na,0: AL,0,; 5. 38810,: 54. 7H,0. This mixture was
heated uwp to 90°C and crystallized for 28 hours with the
temperature maintaining constant under stirring, the stirring
speed during feedmg 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
-10-
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-~ It is clear fromthe SHM i mage of Y-2 magnified 5000
times in Figure 2 that the conposite nmaterial of the
present invention 15 consists of nest-like structure
wi th equival ent dianeters |ess than 3000 nm The SEN
I mage magni f ied 20000 tinmes in Figure 3 shows that
t he nesd Ebke sfructure contains at lest 70% of

4 hours pa 9s=’¢ta;rwm speed gmhﬁﬂﬁrrMIm?thﬁl @#y(sjﬂﬂ@hzatlon
rern the di r of . thero

of ﬁ%f‘gﬁ s a qeds% farﬁ’gﬂ&t@ gk ¥ndrwes measured by

X—molﬂlﬂf(l%-(ﬂ%m'ﬁ Sgb%%ktgf ?1}1%3%51 ﬁé lﬁé i/gf)échemcal

is less than about 50

Profenkies are shewnl tmkTablest aITh§ mjy
is Eﬁgwgfmbiggaf ma |é%§d 30000 tines in Flgureggtﬁﬁhmgattern
t gi} theomages of \d‘ﬁclfdtemsiwnonhscanmng
eld ' S, an 25 about 100
nﬂ%a%ﬂéq? (ﬁ"a@ Wﬁ%@f‘@i s‘{a‘%‘lé“r{ '%ﬁ@%%tc%h%rfactors
arﬁﬁshowuwgnnEﬂguymsh2d5aneters of about 40-100 nm The
S nagnlfled 20000 tines in Figure 5 is the

§a§b§q secsr Fyom then¥wicay dhﬁflrabhonOpstﬁefh' Pl Figure
t ctur simlar to grotto an

1 tﬁ&t Fﬁﬁﬂg&@&%ﬁ?d’gﬂ f)%fszihe\/\l’!'ﬁsﬁaal lgﬁenblonypossesses

chatraclterrmﬂml Wthl?etx o 6&‘11%@@’; f&éq]atams aﬁgY and

rod Iike crystal y Cf
thessgonteat sofual e came beakiadewllyt edoPsbid +hy gélﬁé ;bf the

further clearly show that a great nunber
cha@@%&% %mst passages exist in the conposite

nqterlal f t VPLE
Conpos) t"el"%.i STouP QR N MY 3 2 Wenitied 5000 times
in Biguscsl otha t&lamn@ohi texmaRleridt ofh ﬁf%eﬁ{ invention

S dlun1S|I|cate was 4000 to nmake

d
congaﬁfégs i 3&sdrlike sdeactare equiviEnB ditméters less

thagz;%ﬂﬁmm gmg S(ﬁﬁhﬁ!@% Cigfflglﬁﬁ @m %g%ggin %;@S;ée 3 shows

thagi Itll-ma/m&mhiaké akt?u@ftuf'GS%o %‘i@-'*:adf‘ %%g mg of rodlike

osite material T-4 was e accor
erystad

Es%lfdt Blgwmmagnd@u:ebelmgwafla]iw rrgub Blocky crystals,
SO of sodiumsilicat

Whegﬁtlﬁ $is. B1BBNE e oF ) the” Todti¥encomstad dm 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 erystal is about 100-500 nm. 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 -2,

showing that the cross section of the nest-like structure is

similar to grotto and the linkages of rodlike crystal 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
-11 -




10% by wei ght of solution of sodi um hydroxide, and
then 0. 8 g EDTA to nake the conpos i tion of the
feed be 2. 29Na20: A1203: 5. 33Si2: 'S 87" 'H20, and
then crys ta |l | izing f or 29 hours. The content of
NaY in T-4 was 79. 6% by weight and the unit cell
constant was 24. 68. The Dhysico-chem cal properties

0éf porés arleo Kb wnd E, 5 .Conposite
Ogi rial Y-5 was nggae_-El caisosgatﬁer#geﬁégg#h%“ﬂ&&c@gﬂlﬂﬁﬁitzmlaterial
ﬁ'ﬁl diesegtcdpventtdonadding 1. 1 g sodiumtartrate
to gﬁmﬁﬁcti on food, the tenperature increasing to
900C and Crystallizing for 30 hours under stirring.

ot dompds¥te M : NaYy cont ent 66. 2%, by weight, a
uni t cgl I cons?gﬁ?lg? 4?%?,3 élﬁeaaﬁcprrdam doi bhe process of

Exampleol, 5exeept Thka bhyké C i cal erties of, Y-5
ool o o Caeuer L add e dd i ki N igate was

o 2 L
408 B8 kel e ooy fiion 08 o Fasd 1 2 EXa! A1je,: 3. 4810,

| - a0 5 lin Powd
S D oo 18 X% hal THEY Sontenguntcshotibiny weishe,  umis

i0

15

20
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cebl onntait sofli 24n GO i dey s 15 g dodecyl|
socﬁfmf nate to n’a%ﬂ%ﬁ% éjﬁ%%‘g%ﬁ?%waoffﬂhbof@%d‘h 82.
be A1103: 5. 44Si D2: 80. 4H20. The content

of { e Y s .92 5% by weight and the unit cell
con%?m‘%ﬁ%%%@j fi)'.‘f A€ Bagei socendimgato the process of

B . in . Tabl e 1. MPLE_ 7
Xompdes 1 esxc’épf(_‘t@lla"’tr fgﬂ\?\g@ngg%e c?h}m@%qmezu g solution

ofp 300030 §iTlisateandls susd hegg add

A uidecaps | .
10‘%‘9? Wiegﬁ owder .%5 HSol yt ?%’nq%gd(sigglgu%)ﬂcen”a“on of
ey ica , ‘{1103 ﬁ"gﬁta%ﬂ sedive kydodxiden aefd shehum g g EDTA
tohpakexthe PEK Sigti an, of .t feed be 1.
873”&1%)((1 ﬁgﬁfm ﬁtfs@‘&%%%e?e%@ %b?gl‘%&i W70k . 33510,:

récht €3 ysIWINY z Ivvi : ' t ant
in%%/ggﬁgg, a gisl_i a)igllzl%! ggirza? iﬁgmltl%c?fﬂqs.%%gie%q of NaY
o 9@%8@ Felghicrnd| the ainits u&idgg_@ﬁ%‘l%ﬁitnﬁak‘)z:l_ﬁg_

e H . t ,t Dat
phpsdeasehenick1 gRbRedti RICER Y- 0% ra ehodn 12 Table 1,

nmet akaol i n po

EXAMPLE 5

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 g NaY content of 66. 2%
by weight, a unit cell constant of 24.73, and a silica/alum.ina

ratio of 5.26. The physico—chemical propertiies 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 0.15 g dodecyl sodium sulfonate to make the
composition of the feed be 1. 77Na,0: A1,0,: 5, 44810,: 80. 4H,0. The
content of NaY in Y—b:was 82. 5% by weight and the unit cell constant

-12-
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of sodiumsilicate, 3. 0 g guide agent, 15 g solution

of sodium 15 hydroxide to nake the conposition of the

feed be 1. 44Na20 A1203: 4.635102: 71.111x0.

Obt ai ned Y-8 has a NaY content of 75.0% by weight, a

unit cell constant of 24. 68, and a silical/alumna

& of , 4. 82, COMPARATI VE EXAMPLE 20 Kaolin was

WaEa 4 Alg ghesprSléﬁ—QhﬁmutalaptmpchhgesootHE~6Fu§@e§§own in
TaBieCl 1334142A and then Y-9 was made according to the

process of Exanple 1. The content of NaY in Y-9 was

S8OBXAMPLEI ght and the silica/alumna ratio was 4.72.

The SEM image of Y-9 is shown in Figure 6, which

i nlpBRO84 tehna tor bahab-hwarmde keco2Biakr vet thé process of

LES . 9- 13 ,P REY- cont al ni ng conposi
Ex@ﬁggg %p e{ﬁﬁggﬁﬁng' \genptgkagd)gng)gvpﬂm dddg solution
of 196@i d
(5081t SELOBAEES 1915 JOT0, YEALL01 X ifion of sodium
hydt@&:dengo tma ke rtehepcemposltnaﬁrﬁf Phe i%éit be g“ 5211580 Al,0,:
4. agé @nl ‘i{ﬁdmibtg fqQr hours, foll 3
K alaml thrdn hars e Nal?,cant&ﬁﬂ)Coﬁ'orGBZ 3% by
di al_contajn NR4Y
e gL 0 WgiCbon LMY bE SRS, Unf S0k Feaplthian ratio
of nfut26i al  cont ai ni ng N114Y zeolite in a ratio of NH4Y:
R . of 1: 0. 1: 5 10 and the pH val ue was
Mto% 4. 5 with dilute hydrochloric acid. Then
i N ori de and ion
. excﬁl#fy géo %f%gaﬁnﬂﬁ s?FFwagnsowzthmm@cess of
xm ]
pEe 1,vasbopy Hinct hilliag 9% nbDEkE0} | AP 19 ¥3%1ution

fcal jned at, 560C for 2 C|n
rSQdipms Reica beud. 0 o guialer : aglmts 150 gvaoliad o bf sodium

exchan c.un stirring
:yﬁ% S': ﬁ&%our %%Wg%%(’%kfh%‘f‘ﬁf ttg'ﬁegeeaaéﬂeh 44N, 0: A1,0,:
f ry—oThe a
apeti oq gnado- | O6tAIRMT T 8THE S Y S oEFARRSEr 3. % by
weghi,; @opni b-eoht gionistgntcofidhifs; waded izl Véd e Fumina ratio
of c,prgfnt of sodi um oxi de bel ow 0. 3% by

. COMPARATIVE EXAMPLE

Kaolin was calcined at 870°C for 2 hours according to the
process of CN 13341424 and then Y-9 was made according to 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~conta§ning composite material of the present
invention

100 g NH,C1 and 1000 g deionized water were added to 100 g
composite material gontaining 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

~13-
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15 weight. The content of REY in the conposite
materi al prepared from each exanple, corresponding
nunber thereof, and the nunber of the feed used in
preparati on processes are shown in Table 2. EXAMPLE
14 REY-containing conposite material of the present
ini ggio 20 was aged at 810C for 8 and 17 hours
ated JU2

i Yery 2uhonr $00yi el ddmg a2@mpgh 1 hﬁ‘iq"i{i&h containing

I for its catalytic perfornmance w
NET %%\S/fﬂbe-a boi ling range of 239-351Cin a
m cpei r. e fesult re, shown in Table 3. It
ccag gébgggﬁgf r‘g)arr!; ab %3 ?F@F‘at hk0 cdibsgt ecompesi e material
ogtatnongi N§,Y zddis igpvent | il s
I@rsgétf-rabl %T4h dr ot hﬂg %f%tfaablﬁqzo)gogﬁg i%ﬂ%ﬁeﬂszit}fgl: 0.1:
B it PHrvad veswasedd gus ddbyo thies hiigly a3t ol :
. . : < a‘il'll\fe K h? chloric
aéle. nTﬁbgﬂgﬁﬁﬁfx. Thts i.s because that the conpogl 8
material of the pres®ht BifednRibnchberide nwas- ladted and jon-
ile 30

k ' i
exchamger progecieds a3 y%(?ﬁj Snider gghgﬁgﬁlgeté’ggg ﬁnmours. After

up, pet ween each ot her

W &g,amfdﬂtmrimg‘,amreabbﬂbetbhesg;l@ﬁﬁ;‘qﬁ‘c"@%t 560°C

while, as zeo

| f(%lﬁl?ﬁ&oelkﬂ gg&{)}c%as%@@hmkth-ﬂkﬁtié@fﬂﬁﬁ rﬁﬂi,hCl: H,0 =
aol 1n,

1:m@t 3k f stal .transformation of
ol oh Lo FaTFed diff Bbd8nTaf.t Asmond anmeachangeret 90°C under

stadaling fourl dunir. Byl 1oked BAbe]nlgt £1 {0Fed, washed,cond dried

C ration of sodi um oxi N
.ateg%fﬁ’g%t ré”f h£ hw_éf&ral Theaammbuiumsck@my@@% T eated onco
unqeqsenghéex%? |kh‘§atrat es the catalytiC pertforngnc

of = the conpo6stte ttign oﬁ'lﬁldlﬂtgeséﬁﬂY-rzeoiit@Fbontaining
Comgo sdrizc mart V]t b | LCL@-[eagtor. REY-11
weBe 3 pnd q@ﬁ”’;ﬁé Bnd gt °bF SG8TRcox g chotew 0. 3% by

€nv o ivi H
b o Mooy e uadgs (a1 e gupced From

L ¢ performance

f t al yt
ea?ﬁa%f%ﬁlﬁfgg ?écy&a%f‘p%@% wmbesmdhereof, e thndodber of the

fool ubedcdnantepaiat bl prlle HOPY 1L S iy e plo8d o

oih used aré shiown i'n
a BXAMPLEod 4t enperature of 500T, catalyst/oil ratio of

1. and 15.m ass space velocity of 43. 71 h-1 are
sh%&ﬁ"l"ﬂn%ﬂpéﬂs, CRRposilte meterial of the preseat 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 o0il having a boiling range of 239-351°C in a micro-reactor

The results are shown in Table 3.

It can be seen from Table 3 that the composite material
acco;diug to the present iavention still has a preferable
hydrothermal stability after severe aging tréétméht.‘This is
reflected by the high activity in the wmicro-reactor. This ig
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, mea;while
as zeolite crystal grows on the surface of the amorphou;
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end point of gasoline was 220" C and that of diesel oi
was 330"C. The data in Table 5 indicate that conpared
to the conparative catal yst REY-5, the conposite
materials according to the present invention
exhi bi ted hi gher conversion, high yield of light oils,
20 IZM/yieId of dry gas and coke even after subjecting

Silicatalumihy madaixe e t isng, { hat.the ..
ka‘?ﬁ 0si,t,e materi_alls ga(f:]g%é%i%g[r?g ﬁ{yggyésgﬁansformatmn of
i thBad rdxmeh anlar oancdiwpersé aid hbt LS zeolite
crfﬁf@pg.$@%lé¥% Fg crgﬁf Egav oils. Table 1 No. of
Z&ggdhl e’ rat 27 4N 21iute ctiie eencewbrabhionwoles8dium oxide
on &BPs 1 HB2. Lhi C i na, l e, rati 05.24, 84..
9 4 Uni t Eefﬁeﬁ%% tgé?#ﬂgéﬁg nglgﬂgﬁgﬁi.éfﬂbJIIIY-
IE sl§face area, n2/ g470. 5558. 3750. 3623. 0 BET

S
t re volunme, nug0.220. 250. 370. 34 17-3000A
) Eggl:@‘ P&%ﬁr‘f"é‘t Fﬁﬁ@@l’é@l@f lmﬁggatesgﬂgjl@aa.twy%g{cfpbrDu&{ﬁance of
t i = . L ructure apse
T ooRRDE1 18 nELEELED O the PrgsEny Lhvork henikonerarkdag hoavy

oilndn Mo.midrderemsi¢e naterial  Contents of - subst ances
wt % Na20 RE203 Si02 A1203

e AR, e RaHs 08ing1Ccatady®t s WerbSaged at 810°C
for 17 hours with 100% steam, and then evaluated for cafalytic
performance of aged catalysts in a micro-reactor device of heavy
0il. The loading of the catalyst was 2 g. The properties of the
feed oil used are shown in Table 4. The results obtained at a
reaction temperature of 500°C, catalyst/oil ratio of 1.18, and
mass space velocity of 43.71 h™' are shown in Table 5, wherein the
end point of gasoline was 220°C and that of diesel oil was 330°C.

The data in Table 5 indicate that compared to the comparative

catalyst REY-5, the composite materials according to the present
invention exhibited highe}r conversion, high yield of 1ight 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, a_nd & strong ability to crack heavy oils.

“l5a-
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- - - -2 11
810C, steam 17 hours 9 Y-2 REY-I 10 Y-6 REY
Y-7 REY-3 12 Y-8 REY-4 13 Y-9 REY-5 0.250. 170. 130.
160. 23 9. 510, 710.010. 010.0 6564656365 2524242324

REY- 1REY- 2 | REY- 3l

REY- 4REY-5 so 72 86 82 72 70 61

75 -16 66
Table 1
No. of composite material Y-2 Y-4 Y-5 Y-6.
NaY content, wt% 52. 4 79.6 86.6 82.5
Silica/alumina, mole ratio 5.2 4,8 4. 96 4, 4
Unit cell constant, A 24. 65 24. 68 24, 67 24.71
Specific surface area, /g 470. 5 558.3 750.3 623. 0
BET total pore volume, ml/g 0.22 0. 25 0. 37 0. 34
17-3000A pore volume, mi/g 0. 061 0. 039 0. 040 0. 07
Apparent bulk density, g /o’ 0. 65 0.55 0. 40 0. 60
Structure collapse temperature, °C 896 902 923 893.8
Table 2
Example No, 9 10 11 12 13
Feed No. Y-2 -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 | o.16 | o0.23
RE,0, 9.5 10.7 10. 0 10.0 10.0
$i0, 65 64 65 63 65
AL,0, 25 24 24 23 24
Table 3
No. of material
Activity, wt% , ‘ o . .
T ‘| REY=1 | REY-2 | REY-3 |REY-4 | REY-5
{ 810°C, steam, 8 hours T 30 72 86 82 70
| 810°C, steam, 17 hours 75 66 79 72 61
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79 Table 4 20C d 3 ensity, g/cm0.8916 Viscosity,

m2/s 9. 629 (80C ) 6.312 (1000 Freezing point, C
Carbon residue, wt% 47 Distillation range,
Initial Boiling Point tEY-3288 EY-5 90% 518 Table 5

REY-4 Catal yst No. Materi al

bal ance,

C 0. 28

wt % Dry

gaég E60.841.2 LPGY. 68.7714.4 Gasoline60. 9857. 9751.
BLe 40i1 15 0115.8213. 8 Heavy oil 12. 5615.6717. 0

205€ ks 1 &) §fewS Conversion

Vigcosity, mm2/s

wt %'2. 4368.5T69. O

0.

8916

9. 629 (30°C)

6.312 €100°C)
Freezing point, °C 47
Carbon residue, wit% 0.28
Distillation range, °C
Initial Boiling Point 288
90% 518
Table 5
Catalyst No. REY-3 REY-4 REY-5
Material balance, wt%
Dry pas 0. 56 0. 84 1.2
LPG 9.6 8.77 14. 4
Gazoline 60. 98 37.97 | 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 oil + LPE, wt% 85. 59 82, 56 30.0
| Coke/conversion 0,018 0. 014 0. 026
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Light oil, w%5. 9973. 7965. 6 Light oil + LPE,
wt 985. 5982. 5680. 0 Coke/conversion 10.018 10.0140.
026 CLAIMS 1. A Y-zeolite-containing conposite
material, characterized in that said conposite

mat eri al conprises nest--like structure. 5 2. The
conposite material accordi t laim1, characterized
in that said conposite mat@éaﬁiés made from material s

conprising kaolin by in-situ crystallization. 3. The
_ con]'tpoz’i tYe rratleri al according to claim2, characterized
i n l.hat Ysaed lddepeontia inHg' tom | 8t 2E0!JH.6 o .
1ot 560880t . 10 aof 30- 8532% m‘??S t_éand ?r%(%ﬁk ‘Jfli?ﬁ’?e"g‘e“zed
>R85 CPBRAS I ma tagtiiadn computis emtpwstatike structure,

ST : T T Corl A i

_ ti?:‘é{ THGoiBBS | Fe,dlyt Shn £ R8O o Gdmtent, eharacterized

invthetlsd & icom i 10f BO200 ights 15 5. ..
e C SanS:C?glp;?astlgtﬁ g?@ggég?dﬁgggg) t%‘gpﬁfﬂlgenafs comprising

al
ka?ﬂéﬂa erditrsd tu renystta Iaizh tieat.- | i ke structure is
wher ei n

corRpr nged t.least, 70% 0of rodlike crystal, ,
sart AOG ?@@P@Hima%wal argpedéngdio c:yla-imom, claaad terized
i _— [ i ql
Lo 4R LR onhs PR i ertal PapBSTReS N 2ep] ke Taathe content
of ne30185% sbyucwerighitur tiwd caspEriges £y Cryptak  in-sit
wherei n bl ocky crysta as an in=situ

ne
cr ggﬁiiﬁgﬁﬁlghﬁﬁfglﬂ&e & tsgisds wemprd s kan Mat,al
ey TP CASOST 08 mATetA [bodta nE spladn Sosharactorized

int bhatt hhecepsittantdicghmt ssaith Yezeplite s inet
e of 10?%:0 nnm and_ez{ehdgfletﬁi gsal lel%tﬂtl)nlél)afr%{lé? @f ?'%'70% by

[
weggﬁ ~nest-like structure is in tho range of 1000- 3000

nnyg 8 osite material according to claimb5 or

65 CNEQBRLEER pf (e ia Lie el aime o elgind, chazayterized

incthet da eI INREIOL SN 13 EohBETE%be "B Tdhst 708 of

érg_rrred after i n-situ crystal trans
Todh1 ke or¥s tohprvbenginsdid rndl e ealysial MWas Aediameter of

50556068 2hasF' fefBth' 5 100-600 1o,

6. The compositematerial according to claim 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
nm.

7. The compositematerial according to claim 1, characterized
in that the crystal diameter of said Y-zeolite is in the range
of 10-400 nm, and the equivalent diameter of s_aid 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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-18 9. The conposite material according to claim 2,
characterized in that said materials conprising
kaolin is selected fromhard kaolin or soft kaolin.
10. The conposite material according to claim1,
characterlzed 5 in that the apparent bul k density of
is_.0.50-0.75 g/cnB and the

?g%o?@ge rmgerl al _
sur f a POS1beMadsy il gccordingete oipdni 22 characterized
inmhagi gk idc 0 aracgter.ized . in that
t he porelgoﬁgr&n%lrgglk c%@d‘q}ﬁ W&%&ﬂé%&s&ﬁé&ﬁ;ﬁd Hgom hard
kaBE‘m ¢t soff ti £a®.1d3. 0. 076 nl /g, accounting for 10-35% .
ilb tot al 10 vol ume of the pore. 12. The conposite

he compesi te madailmhamcocﬂangcucﬁbllmﬁk 1] 'éhta*i%tcter ized

t Lit 4. 0-
OHEEE:?hQﬁémggFF@tnﬁPég debsdsan 9fng ﬂocomaloml'\é materlal is
a5 t ted,f
glsiggsfsgnﬁ@%ﬂgé ottt atiiliiali 0
oéBELamPOSH maltng'xwleac@ﬂfiéﬁh% Fﬁ i
! L, Claracterized
in a%‘uolrc%h?npﬁg fgfdﬁgnpr I SOIr gz\mnageogel n?émmsgredl E}g the BET
t 0R0 C t. i nt | d
solbe . 038 U E N v LT St ot
volwme efothe pai-eAddl ng sodiumsilicate, guide agent,
n of sodium hydroxide, and water to netakaolin

pgi%‘e’rﬁ@ &onnes if & paderdalfaccorditg ta chilm 19f charactenzed

o 808 TR A 1018 Dbl T h kot By et

15

20

25

30

0. 113.1Tl®e cb'ilp(o%h @ Mﬁtéﬂh éﬂﬂﬂﬁgﬁtgﬁzﬂ@ﬁgdcﬁaractenzed

; q\ at 88- 98Cun Lrri
n atte,s;aﬁgl mzeslyiitey 1sl§sl“ékn¢qﬂr d?‘eomsmécgi'ﬂhﬁgcbﬂ?lstmg of

| din that th t
Nt M0 UL ABLERHY, 05, (0)Ts (1000 S @ (0. 71

3)1 ocbksl . :3nd_the guid

gt & 5G R o T ohat B8 P bbby Yerma tEr S8 Socording

_ agent is
to é‘gc&iﬂd g QQmpj'mmg4thehﬁ¢sﬁpbﬁhge§Itbﬁ that the

te eg:atlurefor c |n|n raw mat eri al in step (1) is
i8ing an hydrat ing rawmaterial comprising kaolin

at 500—690°C to convert it into metakaolin, and then into a powder
with particle diameters less than 230 num;

(2) Adding sodium silicate, guide agent, solution of sodium
hydroxide, and water to metakaolin powder to make a2 reaction feed
witha ratio of (1-2.5)Na,0: AL,0,: (4- —-9)8i0,: (40-100)H,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 f11ter1ng and drying.

15. The process according to claim 14, characterized in that
the composition of said guide agent in step (2) is (10-17)Si0,:
(0. 7-1. 3) A1,0,: (11-18) Na,0: (200—350)H10 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
-19 .
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‘range of 600-690C. 17. The process according to claim
14, characterized in that the stirring rate for
crystallization in step (3) is 200-1000 rpm and the
crystallization tine is 16-48 hours. 5 18. The process
according to claim 14, characterized in that the

eptr ahho £+t he added sol ution of sodium
I%ﬁ%?o@?dgbpﬁgggtgp (2) is 1-10% by wei ght. 19. The
prot®ssTh ' t {m 14, chatacjerized in that
. lggi sia?a"ﬂ'; ﬁﬁfﬁbggﬁpﬁ%‘a‘*ﬁ{%iﬁ’ee&ami&nqlmmwized in that
nr lriate £60 ¢ 4 I b 1 75% Dy, Wei ght
argi ﬁg%st al . Zi) _The_p?%%:?slsug%acg?&l nltépggegl an llélﬁﬂ%h-lﬂﬂﬂ Ipm
ateterystallhzakion dimeuis! L6~48aneqayRt i ng for
0. 11¢. ' of the -total , [eaction feed is
t%r%%‘e%ﬁ@eﬁ%% REGULInE toreha im)l4,achartaeterized ip that
xdoncent f &t esf ephd r e consi sti pg of
sodiw '_dodecﬁf?ﬁl(gf su f%‘?%%@,sgL@gg c"?/#s sedinghydroxide in
S t&hokd)unt rimd 6%, bpokgeghy) ene gl ycol, oxalic acid,
ci tlrd c @ﬁd sodiumtartrate, or ethylenedi am ne
t etrdacely PTYGEFS according to claim 14, characterized in that
said k.a.o‘hn instep (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 auxiliary accounting for 0.1-2.5% by weight of the total

reaction feed is further added to the feed in step (2), and the
auxiliary is selected from the group consisting of sodium dodecyl
sulfonate, hexadecy] trimethyl ammonium bromide, polyethylene
glycol, oxalic acid, citric acid, sodium tartrate or
ethylenediamine tetraacetic acid. ’
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