Description M crosphere Catalyst for Conversion of
Oxygen- Cont ai ni ng Conpounds to O efins and
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application of the catalyst 10 in the conversion
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petrochem cal industry 15 and are referred to as "the
not her of the nodern organic synthesis industry”. The

TéaidiedFFi€@d preparing the I ower ol efins such as
et hyl ene, propylene and the like are generally

di Vildednivenhtohwelatgpde:thonmtalyse téchrucplefield enth isautcrosphere
wherei n ethylene is produced by employing a |ight oi
catalyskforgtheet PRYETAM P OXYBETH HHaITHAY CHRY agks th O ins and the

t enperature, cqonyersion nmethod jn USA .and
PrEBRIRIG e SiGinE etitiane Gt NaitelReCHARARS opRlEafH of the catalyst
. t i . - . | l_J 1-
U85 R BB AT AU, R gl ol
gas and the like. Wth the increasing demand for | ower
ol efins such as ethylene, propylene and the |ike and

Babkgramnd Amrtus enl ar genent the application field
thereof, as well as the Q[etr | eum resour,ce shor

andEtwdens pad pAaRRIsaERy e thO gmp@rg%lrcgg?ﬁmlca rhadfaterials with

i ncreasingly to vel op. € ' f ' . . ,
B APhat S BhoRidit SIS PLUBEIR il induste
ar{cf%?@trefe‘?ﬂd’lté‘%syqaésrnom& b aRantdd@ndorgdevelsoRtiis industry”.

of preparing ethylene and propyl ene using coal,
Thategodsafornpreparingc tiree lawbo bégfons ofich fas ¢thybena; giropylene and

devotions of the research organi zations in China and
thablikedarasgewdallysdisaded |1atqéWont@esatonsniipec smpapsiroleum route,

WheBROL TPl Snal DORREATS Sribouers LePEf crasking grgthod mainly

in China, and an ethane high temperature conversion method in USA and some
countries with abundant ethane resource. The other type is a non-petroleum
route which produces lower olefins with the C, resources such as coal, natural
gas and the like. With the increasing demand for lower olefins such as ethylene,
propylene and the like and the continuous enlargement the application field
thereof, as well as the petroleum resource shortage and the price advancing, it
is emergent increasingly to develop a technique for preparing lower olefins via
the non-petroleum route. In the recent ten plus years, the research and
development of preparing ethylene and propylene using coal, natural gas have
become a hotspot of the technical devotions of the research organizations in
China and abroad as well as each large international company. Because the

single series, large-scale industrialized technique of preparing methanol from

T

*G00002*

1




30

natural gas (or coal) is very mature, the research of
preparing olefins from nethanol has becone a key
technique for preparing |lower olefins via a
non-petroleumroute. In 1977, Mbil Co. of USA used
ZSM'5 zeolite nol ecular sieve as a 5 Methanol to
nathedli gay I(/ﬂfo)caada) a$ yetry frmaturdee the rresedicieofimtepadagaolefins from
br eakt hr ou in this process (US 5367100) SM 5 .
medwnol eh ﬂ%g@ﬁm@pérbeieﬁcﬁﬂ&%tﬁrapi?cﬂaém%t peruptefins via a

of s t pipe line shape, and although a relatively
NH}-§h r)(??%"ﬂﬁ‘ rgfltgl i ght ol efins can be obtained due to

i tSInS'l‘?‘?W WipB120%. SG &R ) 0” Zﬁ%'-S'iéolﬂE' Rldfecular sieve as a

properfy is too stfong an selectivity fo

Metthasing Osefih éo MTagedgslyisp f@xethlaOﬁmaﬁm\éeﬂad hﬁh(ﬂ@ﬁ”oreakthrough
Uni on Car bi de rporation (UCC) devel oped new

insthiid pozdessi(HNDHPhEQ(. Z&8VeS zaolisr id amesopoes zeolite with a pore
(SAPO- n). (USP 4440871). The SAPO nol ecul ar si.eves ar
StEQLYFR O(ffSté(?lgbiéJlP? d@@ShaeanaadLﬁHbmrgfp@ogedﬁHt/ély high yield of

DS PP U At o
px%' owtgotﬁ?%ﬁgpﬁﬁ{ RRE Pt} \h? fore thP/lene is still needed to be

al um nopho e 15 serie ar sieves,

nﬂﬁ@ﬁie@l bgganoga, aUF?ﬂldnt iRsbid®| €othdativhe(@SC @)t ﬂeveloped new
smal | pores and’ noder ate aci dic property such as

siBaPOUTin opheephSte SCEARONBAgcLdAPOeH s éSAtH‘@ n) &SP 4440871). The
UsS449932 to, MIO reaction. .They have
,& Qréﬂ@le%‘aarab'@b{?s ®ra P hYRand w&taélmw @f‘é%@%n phosphate

B SR A0, ORI edrons
ofﬁ@zt"oﬂl@ éﬁ"ﬁ f(g afledidcCa eﬁihﬁc@b‘i’ﬁﬁétsYh@&ﬁuHﬁﬁSphosphate

strdcture econe a hot'spot of the present

sdr%emmébulﬁustdmnﬁr@peowwm appl)athmeamelémlaedleves with
by introducing transition netals into the skeleton
stnhl poove and emwidgratsi @oedlal PEORHENSSUR s v%A?Onlgh SAPO L8,

S RIS P e °tz“%8@s%' dabAIehiz e M TOgRexion. They have a
110 868, . CN 1
KT U D AT e RSE TRl vt
Ceﬁﬁ s% abjy g MR, C@%ﬁbgt:w nRSIEE QBRI e tdRMvEaBxdlere catalytic
Ii'ed to 1 ndustri production directly. An
¢1ﬁdtt$1tahtellmcMEOyﬁaat&)rgeiumrm lits neegeatet acidav eraperty and pore

predeterm ned strength, an adequate norphol ogy and_an
stappitoprard ehasabecems si hotspadept dhgr presear tiespargh. Furthermore,

MeAPSO molecular sieve formed by introducing transition metals into the
skeleton of the above molecular sieve also shows relatively high selectivity for
lower olefins to MTO reaction (J. Mol. Catal. A 160 (2000) 437, CN1108867,
CN1108868, CN1111091, CN1108869, CN1132698, CN1108870).

Although the above molecular sieves have preferable MTO catalytic
performance, they can not be applied to industrial production directly. An
industrial catalyst is generally needed to have a predetermined strength, an
adequate morphology and an appropriate particle size under a precondition of

maintaining a relatively high catalytic performance. It must also fit the above
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30 maintaining a relatively high catalytic

performance. It nust also fit the above several

conditions to develop a catalyst for the conversion of

nmet hanol to olefins and the catal yst can be applied

to the industrial devices only when each aspect has
sevatdlstorditidrs dendnctloemarathlyyt fohetheeaohvemsidmoroft heethanol to

conversion of nethanol to olefins_ utilizes a,

olefing wingh ihegeatrlisy coadbopRplAed & th dedusidat Revises only when each

aspaF{ hés satid i Pt ATERR o L eRR b Pier TRl e conversion of

mEﬂfé?{otlst’o &S ﬂTzeesCQtﬁlréﬁ?l%ﬁngrﬂu% !bﬁp%g'egét?&l 9088 and the
active conponent such as nolectl ar sieve and an

caAglResiiyeof WARre5phéree shgihe Haveng patdqiatd partiehe tsizan dddtribution.
di Spersing the active conponent and enhanci ng the _

Froan ahy dttesttnem geportunidrespbere, cataby sps eseabecafsisthd of an active
i nactive conponent in the io catal yst, can als perf%rm )

CMPORGRS SHChfadimelecHipr hieVRora¢ ArhRdiesive, aperein the adhesive

t her eforef reduci ngé}ghe reacghon r%eat effect. tFord nhancing th
P & 1HBREOR 28 S8 RE B &0° A prte SRIHGTEA! ¢ ¢ Fnnancing the
; h . . . : %2y . .
el S KRR %l pHr LU R Sfofen it
calhfyiserem Abayperformeal iftectiom! eCWihnirsd ae ansleaular sieve and

phdsphor us- cont ai ni ng conpound; USP5248647 15 reported
thareferaodd ofingpthayredefiondieat stfechd omexamaple, laB5 626298 reported

SAPO- np] ecyl ar _ si.eve, kaolin and silica sol; .. ]
a w%qmmLfl%@oht% Sgeﬁgabzfrra?lf@ﬁ falahed Giuding spray drying a

ST SERRED, BTSSR ALLR, KPR Y SRS, o oo

i ok;and hgs - hidi c -a

BRI gAML PURU 2NUsPs243647

ref@iteang mehocood epsyodrydyigspseyngmyaegiabARad 84 SAPO-molecular
mol ecul ar sieve, an adhesive and a substrate

simmeekaalin andosiBz2s89A USBot $ 2202 rppepad & pespdratiop method for a

R AR eI A BHY She S JE SR nying. miving
SIS LABITIRE P, B0 D B9 0 R B Bns-conaing
cdhEsBb, 0 e, CSPosson0l Bkl o mthano
comeervird byawpnay ediyahg SAP@3E onolegutdre sedequat edhesive and a
preparation conditions. |If the preparation of a )
subatedty smateripbr fONPd 3dD 884t ITgpoftedma Hereparattornf far @y wearing
re%flsttarqge ?1!1 ex r(]:tma(i?sntp Posri rtniet neinotl hc%nrv%?selgac\gh\{\&r if)e\rleioll'}rlekc)iea effect of
reducing the wearing index of a catalyst by reducing the mass content of the
molecular sieve in the catalyst.

All of the literature reports on the preparation of microsphere catalysts are
from the point of view of the used raw materials and exploring the adequate
preparation conditions. If the preparation of a catalyst is performed directly
from the point of view of the element composition, the research work will be
put on a new altitude and the design and preparation of a catalyst will be

carried out from a more essential aspect. Up till now, there are no literature
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put on a new altitude and the design and preparation
of a catalyst will be 30 carried out froma nore
essential aspect. Up till now, there are no literature
3 reports on the research of this aspect. Disclosure
of the Invention An object of this invention is to
repodyiotethe nesearmbphfethes espadtyst for the 5 conversion
of oxygen-contai ning conpounds to ol efins and the
preparation nethod thereof. The invention is

characterd zed. in that the catal yst systemis consisted
Dise Oséﬁrlei(?:llotﬁ‘eomvoee“,t'%?]osphor us oxi de and al umi na, and

2L%tcgd|1§&;8f¥hiscﬁ{\(&ﬂmr?ii§‘ to gtg(}iogrick@[?i]ﬂﬁcﬁﬁgﬁ%rér%%lyst for the

ransition netal e nmass content
copfversiogash &@%‘hﬂ@@rﬁtairﬁngh@bm o (ﬂéﬁh@%’h@%hé?reparation
8-50% of phosphorus oxide, 20-70% of alum na, 0-10%
methoal herémfe earth netal oxide, 0-20% of transition
nmetal oxide, and |t is satjsfied that the sumof the .
maslhe HRBRIaN &% CEaraCﬁmzeiwg%m%cagalwo%stmels consisted of

st < IS e Bl DubiBe. 403, S EBRARR, fn contain
oo Lo R YRRl R AR TR ALk ox 3¢ ST e Plass gontent of

eadfr éoragohenms ang: 0L66%4 bfailodn anddkadli0vo06f phosphorus oxide,
m xture thereof. The al um num source can also be o
2é0Pv ed dlnormen6- B1%eab himlkelinsokarthsoatid bwodai 0e20% of transition

pseudoboehmite and .kaolin, qr a nmixture thereof. The
mé??is‘b’ﬁé‘ﬁu@”éiol}r @es%%ﬁl}?%d §€atb HEHMyOd !eomasy crdenss of all the
dohos&hori-c @% amoni um nonohydri ¢ phosphat e and
COIRRBAFY 15?@ 8gen phosphate, or a mxture thereof.

ThersouiitRin &l &alhbere2dtih that dhe sficdtesdviRE, BIW@AInum source

I
one of an oxide, inorganic salt or organic salt of
argphoswhorustyounté wsedrinbdei eatalyst ase miexivedefrohe SoPO molecular

The source of transition netal is derived from one of
siserPsded P& dIneleshirsicwn bhe sidiconnsnganicensdse bgrdezved from
ot TSP o A A e, PO source can also
o R A 5o A B, P DRI prdBobochimice ane
k&AM AReatRiNtOrd Bereof. The phosphorus source can also be derived from
one of phosphoric acid, ammonium monohydric phosphate and ammonium
hydrogen phosphate, or a mixture thereof. The source of alkaline earth metal is
derived from one of an oxide, inorganic salt or organic salt of calcium,
strontium or barium, or a mixture thereof. The source of transition metal is
derived from one of MeAPSO molecular sieve, an oxide, inorganic salt or
organic salt of titanium, vanadium, chromium, manganese, iron, cobalt, nickel,
copper, zinc, zirconium and the like, or a mixture thereof.

The invention is characterized in that as the active components in the
catalyst, the oxide mass content of SAPO and MeAPSO molecular sieves in
the catalyst is 15-50%. The molecular sieve is one of SAPO-17, MeAPSO-17,

SAPO-18, MeAPSO-18, SAPO-34, MeAPSO-34, SAPO-35, MeAPSO-35,
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catal yst, the oxide mass content of SAPO and MeAPSO
nmol ecul ar sieves in the catalyst is 15-50% The
nol ecul ar sieve is one of SAPO- 17, MAPSO 17, 30
SAPO- 18, MeAPSO- 18, SAPO- 34, MeAPSO- 34, SAPO- 35,
MeAPSO- 35, 4 SAPO- 44, MeAPSO- 44, SAPO-56 and
SABARED, Bhc ARS @-44, SAPO-hemebMe ARBO-fbt ar acumttaredwereof. The
i n MeAPSO nol ecul ar | eve i s one.of titani wp
me aeRniainecc i dWiedrl SQamplRelar sigwh is «malod, titgngyiay vanadium,

zirconi u or a mxt

dt
ciRBREH: Fahgands! ol goe%”’s%w@%w% ZhnshaPelhllfand the like,

oEIEGIRE A BSS GRS euar sicves nc

MERHSASmATRL 1P E36Ves Shh 1HF8a8d iaNadthbiRY, p&tints: CN1037334,
1108869, CN 1132698 and CN 1108870. The invention is

CBHAB&A6r At 3 h84 Hab NIHOBE6T ON b8 8 C il 11 h@91, CN1108869,

m cr.ospher e cat al is less than 2. The di aneter of
CNHé3|¥i6§ & (318587(}1 the io range of 2-220 m The

Dr T O UNRERA Ofy S5 2allenieflh R BREETTR, AIBRN9HABL of the
m?@%ggﬂel‘éo%t%'l nitng IEWdST‘h@ (ﬂb?ﬂét@ls ofttﬂ@ mlcro?\?e}EFgg%ls in the

preparation rocess Is as fol APO or
ﬁgb&ﬁlﬂ@rzos}umve a pore- form ng agent and ot her 15

raw materi al s containing silicon, phosphorus )

al uhe prgsealt kv em@oralschprastide a preparater metbadradi amicrosphere

re mxed with deioniz water, and the ratios of
Caééhﬁbrfgﬁt@e( 69“‘6@'(“56%“ st SpiFBINE KOIPeRLS 10 olefins, the
i O7 1S g qu [’ESI|IC&SO| 20 A1203/ SAPO = 0
pr&-pgr JHBIYEqdr ived Pror’n one of al unina sol,

%dﬁl AP0 f . MRAPTODABIE 118 sRFveda ﬂBrétW®lhg%§Qﬁ and other
/' SAPO=0- 3.0 T/ SAPO=0-5.0 Tiskaolin 25 AQ SAPO =

ra@v -‘mat@rialAQonsaiaimg kilidore mrogphomes,adluoxinden, MkalingARmth metal
=01.3 MOis a transition netal  oxide
and transition metal are mixed with deionized water, and the ratios of

components (by oxide mass ratio) are:

Si0,/ SAPO =0 ~ 2.5 Si0, is derived from silica sol
ALLO;/ SAPO =0 ~4.5 Al,O; is derived from one of alumina sol,
pseudobochmite, pseudoboehmite, or a

mixture thereof

P,0Os/ SAPO=0~3.0

T/ SAPO=0~5.0 T is kaolin
AQ/ SAPO=0~0.7 AQ is a alkaline earth metal oxide
MeO/ SAPO=0~1.3 MeO is a transition metal oxide

H,O/SAPO=1.0~37.0

b) The slurry obtained in step a) is stirred and colloid-milled with a
colloid mill to reduce the diameter of the contained particles, wherein, the

diameter of the particles contained in the slurry after the colloid-milling is less
5



H , O SAPO= 1.0-37.0 b) The slurry obtained in step a)
is stirred and colloid-mlled wth a colloid mll to
reduce the dianeter of the contained particles,
wherein, the 3o dianmeter of the particles contained
in the slurry after the colloid-mlling is less 5

thama@® Aéh,mhet HEindét@nrife90%f 0fORe plartiblesparleschiesn i1 pm, and the
| ess than 10 m and the dianeter of 70% of the
dlmleterwfé%()%SOf%palﬁmie&&ﬁes&)haﬂhé iNurry obtained in

;ﬁ ggéﬁé‘? ﬁ{s Ié’;ﬁ%‘#‘éhn%a pfp)a?lst 3@%@2-%1&5 :ﬁll;ggdfﬁté(odrymg method to

m crosphe | ci ned at 500-800 C and

pr?ﬂ%rreemé?ré)s§h8€e; liqé%fp%fclfﬂe conver si on of
oxlﬂge[‘h@‘?ﬂ?&b%ﬁ@ecﬁmwl’&d&é eaRligéd A% J0D-800tA @M. therefore a
The pore-formng agent added in said step a) is

caralysr dbr s¢rbapnaemivdeo! @tygdnacomtairing thenpaldidsi oo olefins is
ambunt thereof is 0.01-3%of the total mass of all o
ohtaimeidnor gani ¢ oxi des. The spray dryi ng device used in

Tha e eE%E%@%ﬁlg?fae f@éﬁéffﬁ BB stip AR Al ssh¥BSia powder
orbsgﬂgcgﬁ %’gdj {}&eo 8?@&1 c%rﬁ' t]‘mr&?;t %XMQﬂn ‘i/og)tf"jIh@'tBQal mass of all

rect i's Prefer

th@@@ﬁga{g‘g@%@és g sm@mmﬂg iy ?cd RNt %théﬂ) ches of pressure

desc d in detall below by way of exanpl es. 'Exanpl e
tybe(oﬁt eatafystl topesi | i con- phosphor us- al um num syst en)

.0 kg of silica sol (SiO2 content is 30 wt %,

kg Wie kaisrospharatagial ysb pEeparedtiny %161151"\%(1‘1%1 %m brenannked to the

solid aft nition, c l A1203

cvisrann 5outRi coptRmc s PRYTGF OISR Hirdkry
SAPO- 34 nol ecul ar sieve were added in turn |nto 3 kg
of deionized water, and 10 g of sesbania powders

Pﬁé’f@i‘i&ﬂemﬁtﬁuﬁnbhtibﬁtlﬁé hevaitionas added at |ast, then
stirred for 30 mn. A colloid-mlling was performsd

by Passhmgntibe veillbe yestribed)in detl belodv biyl Way @ fzxaasples.
to make 70% of the particle dianmeter in the slurry
less than 5 m(the particle size distribution was

E%aer?]tp?e 1U(Sé gElale;s?ofs Pc%nt ERSs;ljfﬁic'r%rs-aanihﬁhlesﬂtéﬁ)

2.0 kg of silica sol (SiO; content is 30 wt %), 0.94 kg of kaolin (water
content is 15 wt %, and in the solid after ignition, SiO, content is 53 wt %,
Al,O; content is 45 wt %) and 0.72 kg of as-synthesized SAPO-34 molecular
sieve were added in turn into 3 kg of deionized water, and 10 g of sesbania
powders (wetted with a little ethanol) was added at last, then stirred for 30 min.
A colloid-milling was performed by passing the slurry through a colloid mill so
as to make 70% of the particle diameter in the slurry less than 5 pm (the
particle size distribution was tested using a BT-9300 type laser particle size
distribution instrument manufactured by BaiTe instrument Co. Ltd., DanDong
city, China). The slurry was spray dried using a pressure type spray drying
device. The obtained spray dried product was calcined at 650°C in air for 4 h,

therefore a microsphere catalyst for the conversion of oxygen-containing
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di stribution instrunment manufactured by Bai Te
instrunment Co. Ltd., DanDong <city, China). The slurry
was spray dried using a pressure type spray drying
devi ce. The obtai ned spray dried product was cal ci ned
at 650C in air for 4 h, 30 therefore a m crosphere
cooap@hnydd tdf okefirtsewasmbeaisedn of oxygen-containing 6
compounds to ol efins was obtai ned. Exanple 2 (a
catal yst of silicon- phosphorus alunlnunlsysten) 3.0 kg

ExBh|e (faelilysSOEERRaRt P Ebhe fe utindh /451 sor o
?g?ﬁgn Séfkgﬂma %Clp(ﬁﬂoﬁt %%\ti %%%’?ﬂ(ﬁg qu%of kaolin (water

copf¥Elfy 354150\1&'@(%| ahd i &Y@s@ﬁd&af@&dﬂgiutlbn!i $i0,idumeRt kg53 wt %,
of deionized water, and 15 g of sesbania powders

Al OBt ¢adent ih44 ‘Mt%b andt(har’zldkg e - @dﬁbdsxaedl&él’o-ﬁﬁemolecular
stirred for 30 mn. . (éo% millin l'5{)(Trn1ad
sigwe pres€i addachén SHIR Aptq AT avaieT. | ansh 1508 e sesbania

o P RS LATBA LSRR e 20 min
3%?1*0?8’ d‘fﬁhﬂ% v@a??e%@gletdng’fg?gsgtﬁg tﬁ@rshhr‘i'g%ﬁddgih a colloid mill so

ributioff i nstrunment red b ai Te

as S hakeMO%oof Lthd. paftand®atigmetert yn tﬁblﬂan)y ldsethan 5 um (the
slurry was spray drled using a pressure type spray
pattiglengizeddistdbutithewalst e teeld usimgag Iaifr%m(ﬁrtm@dasemasartlcle size

dimiriphansrament yainy Benired o RAT S GHTBeRt Co. Ltd., DanDong
R, DR L1 Te 188 AP0y i
dééé@ e%e]otgt%f( ?f)dﬁhﬁﬂéﬂo bodiRe 1 Wad HaRed ét%‘S@"@ thalr for 4 h,

i oni ze 20 water and 2.95 kg of
th@ﬁ@f@d@b@CMﬁﬁphAﬂe?O@takmt efur ilse ZdnverYprwerfe ory gen-containing
and stirred for 30 mn to prepare an al um num
cophpephds éo g fing wes dyaisted. as- synt hesi zed SAPO-34
nol ecul ar sieve, 0.83 kg of silica sol (30% content)
and 10 kg of deioni zed wat er were m xed and stirred

for O t he

Exdbole AR L b U LN

ﬂ%@ l%)of‘b\ﬁos?%oﬂechcg@ (Bl pb S@ﬁhéﬁﬂ B pPwHey, Ovgt bedeionized

ttl'e ethanol ded at last, then

wﬁterratlﬁﬂ 2f95 k@OOﬁpﬂeudbtdemltd{mlb(Dg egnved ipetd wtrfdbd wgre mixed
and stirred for 30 min to prepare an aluminum phosphate gel. 1.56 kg of
as-synthesized SAPO-34 molecular sieve, 0.83 kg of silica sol (30% content)
and 10 kg of deionized water were mixed and stirred for 20 min, and then the
mixture was added into the above gel. The solid content for oxides in the slurry
was 20 wt %, and 20 g of sesbania powders (wetted with a little ethanol) was
added at last, then stirred for 30 min. A colloid-milling was performed by
passing the slurry through a colloid mill so as to make 70% of the particle
diameter in the slurry less than 5 um (the particle size distribution was tested

using a BT-9300 type laser particle size distribution instrument manufactured

by BaiTe instrument Co. Ltd., DanDong city, China ). The sizing material was
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passing the slurry through a colloid mll so as to

make 70% of the particle dianmeter in the slurry |ess

than 5 m(the particle size distribution was tested

using a BT-9300 type laser particle size distribution

i nstrunment manufactured 30 by Bai Te instrunent Co. .
spkdyd driddanbengacddrivri fiGgalngype. spiag divinpogdewterarad thaspray dried

7 spray dried usi ng a centrifugal type spray dryi n%
prdéuctceaanthl¢imedsgr §OUC iincrir peodulet theasfaral & nisrosr

650C in air for. 4 h, therefore a m crosphere cataI%/sB ined
for Bre epRvESHIRPE PEHEBR-CONYSINE SRR ONEHRd¥as gobtained.

ol efins was obtained. 5 Exanple 4 (a catal yst of

si li con- phosphorus-al um num system 1.33 kg of silica

' i$ic3H- Posphor@s-Bfukeh @h &aedih

E%P&%%gﬁ%%wgé@gggwm};s@gd in the solﬁ af?er _

i g1i. 33 &, oBisdRcc o0k (R0 som@nwtis B wAl%0)08.9%okpent kaglin (water

45 vt %), 0.72 kg of as-synthesized SAPO. 34 nol ecul ar o
cositenteis Ahawl %, kRgdoin dleupoind aftar igminoB, Side aNteRt 033 wt %,

W% were. added in rninto 10 1.72 Kk frdei pni zed .
Ahébéiqnta%lssfg gl ark & Op APt hETs SERPERE SR ular sieve
litt no s od t ' r: :
anéiloﬁrd E_g ()Zf‘%@lrﬁ?lg?adé_’@n (iﬁfllaﬁgdcv?glgerktggr?f%ﬁ?g%)gyeg@gggfi%g in turn into
heac s oy u | Diglo friskdbain wé :@a(;va tté@dovoith a little
l'?ﬁg(%glrftclfeg?gr%igaﬁg%g’r glﬁﬁ tr%gosi zi ng FFlraa}jt:be_r [ ZI eess_ thaln.
ethamol)t haspaddédla kisgetheti stirieduforod Onasint edt eollaii-nylling was
a BT-9300 type |aser particle size dis ri,Euti on 15 0
parfistmednbyt pasmng dbe eaybjirgagire coleidimitk segs tog make 70% of
DanDong cj.ty, China ).. .The sizing, nateria S (SRpr . .
thar pediclR g et it SRS PR 15 d 'né R (R Blrticle size
T bt ai_ped rL.ay e ( i te: . .
L
ingﬁfun{ém RAAY Bcsi A tgy BaxYe énsteantai Giond tdgddmeDodg dity, China ).
0

ere catalyst

efins was obtained. 20 Exanple 5 (a catal yst of .
Thé | digiory phatepladrwas alpray ndried ysting) a oeexgrikiggalf type spray drying

dfviateF hootne e saYSTied Brodie WAL KAEIZER i) GUT, ih Al for 4 h,
oS § B SSPARL by 1t 0 5 BRI BRL g conciing
B Sefs 1 Gy, o, 103 content s 20

Example 5 (a catalyst of silicon-phosphorus-aluminum system)

0.29 kg of pseudobochmite (content is 70 wt %), 0.71 kg of kaolin (water
content is 15 wt %, and in the solid after ignition, SiO, content is 53 wt %,
ALO; content is 45 wt %), 0.84 kg of as-synthesized SAPO-34 molecular sieve
and 2.5 kg alumina sol (Al,O5 content is 20 wt %) were added in turn into 1.37
kg of deionized water, and 10 g of wheat starch (wetted with a little ethanol)
was added at last, then stirred for 30 min. A colloid-milling was performed by
passing the slurry through a colloid mill so as to make 70% of the particle
diameter in the sizing material less than 5 pm (the particle size distribution was

tested using a BT-9300 type laser particle size distribution instrument
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N

30

kg of deionized water, and 10 g of wheat starch

(wetted with a little ethanol) was added at | ast,

then stirred for 30 mn. Acolloid-mlling was

performed by passing the slurry through a colloid

mll so as to make 70% of the particle dianmeter in
mhhetaitaiadgb yB e ahstresent Kan [RdprDénPengarity,dCleinsi g e he sizing

di stribution was 30 tested using a BT 9300 type | aser |,
maptertal cvas sipray ddged | wung on Genst nYPe HiRGRYT dEYigedevice. The

ob?tﬁngeg: s;zrqerﬁiélndsrt ! gﬁ? c@&gs%%lp&gp%&%ﬁ@og:lﬁé%%rl E R, hind therefore
» GEPIGH R obee P 0 o B9 eyl pSpounds o

olBfin@ndad BBigh@d e a mcrosphere catalyst for the
conversi on of oxygen-containing conpounds to 5

ol efi ns was obtai ned. Exanple 6 (a catal yst of
si li con- phosphor us-al um num syste 1.0 kg of silica
Exanplsdda cesplyshel pdicon-phos Shoresgiluwg%m REGE

o en R S0 30 TSR0 B Lot v
. ) 0 0 ac. . ) P . .
cBHAE S b0 B U SRRSO is 53 w %,

AGE) OphARAT WaUSr w1 3R ahd D.0Sf ks eghansynthpsoisddr SAP@BYetholecular
Wwith alittle ethanol) was added at last, then stirred

sitoe vafremidded i ool imital 2069 kignef deionpzed wiaterd amd 10 g of sesbania
passing the slurry. through colloid m]l s as. to .
paakers7Ovsiéed pHieh Balrtiliecqtha'é@lgr‘r‘éﬁse@&!i?fi f‘hl@%i t%?ﬂgstmed for 30 min.

T AT PR i i i
a%ﬁf %leeﬂieem% oF tﬂ'b&drii@}g HPIAfR3LA URBYizZimN#Ha8&h &I REs Rlan 5 um
al . Ltd., Da Ch The

e I nstrunent nDong city, ina )

(tBk Zpartichaisird distvibatiopr ams dested usingga 83 brExMutepe tlgper particle

spray drying device. The obtained spray dried product

siwasdé&kibdtian eB0Qment amanpigctyrad, nhdBane apsiement Co. Ltd,,
m cr osphere ‘iﬁt aly for .the con.vgr si on_of

20 .
DaRd w1 68yt SiMNAgG- ddWpodiis MK SREY dBFY; wege @ pressure
EX le 7 t al il ) Al )
R s BT SRR Bl w 650
. 1. t i 0, , \ R . f
o Do i e Sk ol ot omvesion o
ok géiiicontaiBifl? complommidsite difing wis obtained.

Example 7 (a catalyst of silicon-phosphorus-aluminum- alkaline earth metal
system)

0.67 kg of silica sol (SiO; content is 30 wt %), 0.71 kg of kaolin (water
content is 15 wt %, and in the solid after ignition, SiO, content is 53 wt %,
Al Oj; content is 45 wt %), 0.72 kg of as-synthesized SAPO-34 molecular sieve
and 2.5 kg of alumina sol (AL,O; content is 20 wt %) were mixed in turn and
stirred. 0.2 kg of strontium nitrate (SrO content is 49 wt %) was added into 0.2
kg of deionized water and dissolved by stirring, then the solution of strontium

nitrate was added into the above mixed slurry. 10 g of sesbania powders
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30

Al1-03 content is 45 w %, 0.72 kg of as-synthesized
SAPO- 34 nol ecul ar sieve and 2.5 kg of alum na sol
(Al -203 content is 20 wt %9 were nmixed in turn and
stirred. 0.2 kg of strontiumnitrate (SrO content is
49 wt 9% was added into 0.2 kg of deionized water and
(vditssbiwighl dyitdei ethang]) wasnadded ol lasi, oeof ststrednfarug?d min. A
o.nitrate was added into the.above m xed, sl urry. ) .
calfoidun g goveial ot d it PasINE THE AT HhEough et ord mill so
S ed.at , 1 : m :
s BT PRI et TR B The Sl natirjal legs than S um
(tlﬁ@{}ﬁ_‘t‘ﬂ@leﬂsﬁ@' dRtGbHibh was t@stelloudiRkea HPOS00 Bpe laser particle
particle dianmeter in the sizing matéerial |less than 5 m
sizd¢ hedispabttioh eirstaenednstmabufdcoredadyt d3didéd usstmgmanBTCo. Ltd.,
9300 type laser particle 5 size distribution . .
DanBongnaty, Glimaf hckhe siging medemal wastspuae striedousinge centrifugal

DanDong city, .China The, si.zing material was spra :
@R SR ST gl it O0Fey B Spray St mbeiis e calcined at
- opt ajl ne ' i :
6 LS RIRh") B datRheleflhe RinRrBiliire oL FOPER Snversion of
o{fée@f-%éﬁtaﬁﬁ’iﬁgt QEmPONMES 56 Blefdhs waxlgamednt ai ni ng
ofrpounds to ol efi ns was obtained. 10 Exanple 8 (a
catal yst of silicon-phosphorus-alum numtransition
netal system 1.25 IE)% of .zirconium carbonate (ZrQ2. .
Exampént 8i s(asocainlysy, o I1sgliedn-phesphonsda et aumnieansitign metal
of silica sol (Si02 content is 30 w % were mxed in
SYBEE®Yrn and stirred for 20 min. 1.76 kg of kaolin (the

vat £5 5C PRt gﬂﬁ'f@‘orﬁ?n'}"'tca%ong%gw{frosgzh%oﬁl?%rgdisaf4()9rwt %), 5 kg of

I gni'tions content 1S content is

déenMedvaterlaift SKep of sHARG A4 S10), eoilt@it isiHY es %hdvére mixed in
kg of water were mxed in turn and stirred for 20
tumh andaredvbos2Qmined . We ke off kaad inmtibesvater g@ntait 1i2d 5 wt %, and

T b SRS BB AL Sh 35 v
I i d= g0 d A f or-nmed i | ) )
3 Lt S0 YERREOALEE, BNARERE BB, S i i o
amak Eihééldefoqi f@*‘fxﬁiﬁr THe 108 shifieRUnvef@hBkE@landessréd @ 50 min. At
m (g e partic d

e size distribution was tested using a
18T - 9809 dfyfebaase pomatdrs qiveetsddz evich st tittheitethanol) was added and

stlirr;izirtgor;e% rr;?pl.ljfgcctoul{oeig-r?l}(lli%agi -Iv-\?as performed by passing the slurry
through a colloid mill so as to make 70% of the particle diameter in the sizing
material less than 5 pm (the particle size distribution was tested using a
BT-9300 type laser particle size distribution instrument manufactured by BaiTe
instrument Co. Ltd., DanDong city, China ). The sizing material was spray
dried using a pressure type spray drying device. The obtained spray dried
product was calcined at 650°C in air for 4 h, and therefore a microsphere

catalyst for the conversion of oxygen-containing compounds to olefins was

obtained.

Example 9 (a catalyst of silicon-phosphorus-aluminum-transition metal
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instrument Co. Ltd., DanDong city, China ). The sizing
material was spray 25 dried using a pressure type
spray drying device. The obtained spray dried product
was calcined at 650C in air for 4 h, and therefore a
m crosphere catalyst for the conversion of

syexygen- cont ai ni ng conpounds to ol efins was obtained.
30 Exanple 9.(a catalyst o

f

si 1li-8drkgpRéspher sel &PilA aament 4xsik MérvomePdi2 keeof kaolin (water
cEhET 3 siy? 3 Bl e S0 AR 6B S B 53 we
MDY HERRN I, #5L SV g B ZSARODL gt Seves Ginc

oXTHE @@t &it i3 E%Wd)aﬁwl.(ﬁkgbfomuﬁﬁna 8ol (A$,3; vbnt¥ntando wt %)
1.0 kg of alumna sol (A1203 content is 20 wt %9 were

warddedded in unm iimtoo2 5868g kaf dfiodidednivaser sad stirzaddfor 20 min. At
stirred for 20, mn. At Jast, 65 of sesbani a powders

laginel te @ fupeshania ipoyderst Hueeeg Wils adifde sranodl asadded and

8t 003G S LB ILRG 15, PEORERCeRLRBRSRA e sury
P08 QRN APl 108 F e omalsrils in e sizng

mhggifdldssi tihra 5 Bim930e pypkcleasiee gautibeliensivas tested using a
di stribution instrunment manufactured by Bai Te ]
B30 Qe laser particle shenstgbuiion inghiimeny mamefasiureddy BaiTe

. material was spr dried, usi a centrifugal type
1“§E’P§}ﬁrkﬁr§;i°n§~‘€lev Do cifiyi a@%@é ?spﬁ;{? %?ﬁ’&j m%t,egabc\yas spray
was cal ci ned at Ln_air for. .and er :
R ST EnBlnBRER AL By HRlink, flouPd) EPEAREd Spray dried
p@&%ﬁ%&@'@a@’éiﬁbﬂga@%%@@nﬁﬁ_a‘iP foF & hNSaBSheRPER ACMhicrosphere

anpl e 10 (a catal yst of silicon-phosphorus-al um num
cahkal ifoe thar tonvesaln oft oxaygst-contameing coygicemds2®d @I&fins was
kg of zirconium carbonate (ZrQ2 content is 40 wt %,
ol@airedg of deionized water, 1.67 kg of silica sol

(Si2 content is 30w %, 0.71 kg of kaolin (the
water content is 15w % and in the solid after

Eﬁgr%);lé ;%'b’ (egi_c%alxgtogg ‘§Qk:r_d.a’_s-gﬁgsn%l?cérg%ﬁagrﬁ]rﬁﬂgnﬁoﬂkﬁﬂheiéarth metal
-transition metal system)

0.5 kg of zirconium carbonate (ZrO, content is 40 wt %), 3.19 kg of
deionized water, 1.67 kg of silica sol (SiO, content is 30 wt %), 0.71 kg of
kaolin (the water content is 15 wt %, and in the solid after ignition, SiO,
content is 53 wt %, Al,O; content is 45 wt %), 0.72 kg of SAPO-34 molecular
sieves were mixed in turn and stirred for 20 min. 0.21 kg of strontium nitrate
(SrO content is 49 wt %) was added into 1.0 kg of deionized water and
dissolved by stirring, then the solution of strontium nitrate was added into the
above mixed slurry and stirred for 20 min. At last, 5 g of sesbania powders
(wetted with a little ethanol) was added and stirred for 30 min. A

colloid-milling was performed by passing the slurry through a colloid mill so

as to make 70% of the particle diameter in the sizing material less than 5 pm
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sieves were mxed in turn and stirred for 20 mn. 0.21

kg of strontiumnitrate 25 (SrO content is 49 wt %

was added into 1.0 kg of deionized water and

di ssol ved by stirring, then the solution of strontium

nitrate was added into the above m xed slurry and
(thst parteelef dre Adismibutiott wastestad gisong seSlaRBA0pypgelaser particle
(wetted with a little ethanol s, added_and stirred
siZeordigmibytinn Ansgamentd manyfag r§ﬁsbiﬁe Plgengigument Co. Ltd.,

OB T UG T 80 e
S TR SR g bt s s
6 R IIEhR fobi#R, ShétthéRybicon miksbsphesicar@lnuf fnt theesbriwersion of

Bai Te instrument Co. Ltd., DanDong city, China ). The
oxsigzinrgomairangalompsusgs ty othfiresdwas obgriaedent ri f uga

type spray drying device and the obtained spray dried

product was calcined at 5 650C in air for 4 h, and

CORPGN AL Borbaasbe thsrcPhal ubSoFihdh Ssiem)

S{?gﬁoﬁ&p ?s@%ﬁ@&?é%idaacsﬁtteﬁlt ¥§t300tw3:’@%,30.47 lé% of kaolin (water

_ osphor us-al um num syst em kg silica
combnd & P8 wonLenhd m 2 wblid)aftd: khikonpSi®aadntent is 53 wt %,
(water o content is 15 w % and in the solid after
Al@ni torment 8 @8 woitbpandi @ 783k gwofus-aintheszeditARO-3¢ molecular
45w % and Q.72 kg of _as-s hesi zed SAPO 34 .
siged eeeneandded é@éumrlat%ég%%l yfnn BIOPIZS e 131 O g of sesbania

oSPOELPA LD e B R P BOUARER {1 5 20 min

AL%rll(ﬁQ-rml ng \'f/‘a§§5le}f?§rﬁ1‘e'ai by Eﬁgsoilﬂgsthl?%mrﬁ 'ﬂggb a colloid mill so

C
assing the“slurry through oid m as to

ad Rk a9 0%, bifiehpardriicleeddinaetet én the sifiegsmatergal less than 5 um
material less than 5 m (the particle size

(tbe gartiblet size distributioadwesitagied Bing3odB Ty fgg laser particle
GBS e bhar e e R R RS B . Lo,
DB PG e o d RN MARCHP o SpBERTUA fusihl PP pressure
R RO, Uhghed et dicamlpler s ecined

6 SO EA - O Forail i, radotrpeionds microkpherescataky sofoatheedonversion of

Exanpl e 11 (a catalyst of silicon-phosphorus-al um num
osystreepntaining compounds to olefins was obtained.

Example 11 (a catalyst of silicon-phosphorus-aluminum system)

The element compositions (using the X-ray fluorescence method) and the
particle size distributions (using a BT-9300 type laser particle size distribution
instrument manufactured by BaiTe instrument Co. Ltd., DanDong city, China )
of the catalysts in example 1, 2, 3, 4, 5, 6, 7, 8, 10 and the comparative
example are shown in Table 1. It can be seen that, except for the sample of
comparative example 1, the element compositions of other samples are all in

the element composition range specified in the present invention.
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The el ement conpositions (using the X-ray fluorescence

nmet hod) and the 25 particle size distributions (using

a BT-9300 type laser particle size distribution

i nstrument manufactured by Bai Te instrunment Co. Ltd.,

DanDong city, China ) of the catalysts in exanple 1, o

2, The databyst 8ample8 pbldinaddntexancplepbrldk veee sekpuped to attrition

are shown in Table 1. It can be seen that, except for
measareaepl @ndfthecaiﬁfpta@atmd@xwaﬁﬁllé ¢, sampleg|asgeRes than 1.5. The

C ositions .of.other sanples.are all ;in 30 fh "
cafAlEmeAtTELRIGRITSSh ' ARIBPARRRT FSAMANE {WaS HblEipd to atirition
i ion.. 1.2 G S t ai '
b B AR ap i RGP MRl HELSP 108, TR HEBRIA method
ofadttiiibh IRdeROR% S sOfol B Ws t Ao sanpl &S cavatydtessnpleawas put into a
1.5. The catalyst sanple obtained in conparative

govsanpdak watse svibh et euherod mmetet iafnabomtad fr emenandiad wet air was

the wearing index thereof was 5. _The asur ement . . 1
mage Hed pesofthat e jabra i ffewx ratgsohsl ¢ d/res 10 apsidega fluidized

ci%ﬁ&éﬁk?.ﬁﬁeaﬁéﬁeﬁﬁlﬁf t B%}%i%rgbjl g‘?ﬁse% g%ﬁ \%\lﬁ? e%e}t?lyst were
co%%temgesbgcﬁqafﬁaé%g 4RE (Rt t@stfvllé’é"’péﬁb?m]‘gﬁ 89 4-h"Re attrition

t 0 provi zed® circunstance. The fine

in@ak alvystcIouess Bb@Mh®Wvepigd Nestc ailsypérasertsge per hour with
collected in a special filter bag and the test was

repeedtaorhd ihral4ohdirphamaunt of it ca@lysidex was
cal cul ated. fromthe ave[?gge | ost  mass. 1oer cent age. p

r :
hodf isi @Rviquss past they relpdiviely thigh ABEGINY Bdexunet 6?6 sample in
the catalyst. |t .is,obvious.t. he .r ti '

copriapaneramele drtRet e et s G flen Sotmidfign thereof.

TSR 9 L e aedgusts of stemlceam st dnecty o

thei psias piferiencaf ahy sterdenecompoiitoon,ithet prespoi mvesftion can guide

view of the el enment conposition, the present invention
theanddjtivdeamphat afi¢iachdavamaintiabsommemeni gt the dpitil stage of the

CFBPATREPBIAUAT AHoRHOLhATB| PRERS QUF g tts P arseeel catalyst

pr%fg@gq Ecgr%,ytﬂe{%@ég?g[cgb%@g?r);t%g&?g%’ %/\?'Itl'{[}i g%&ﬁmi %slzvsattrition index

< QY¥dideed. 20 Table 1 The el enent conpositions and
particle size distributions of the

Table 1 The element compositions and particle size distributions of the

microsphere catalysts

Example element composition(wt%)* particle size distribution

SIO} A1203 P205 MeO AO

(V%)

342 303 47 0.6 0.2 <20pum: 4% 20pm-40um: 13.7% 40-80um: 42.5%
80-120um: 23.2% >120um: 16.6%

30,1 351 3.8 07 03 <20um: 4.5%  20um-40um: 17.6% 40-80um:
50.3% 80-120um:16.4% >120um: 11.2%

7.5 516 400 06 03

44.8 406 13.8 05 03 <20pum: 3.2%  20um-40um: 12.7% 40-80um:



m crosphere catal ysts Exanpl e el enent

conposition(mt% a particle size distributionb SiQ

Al.O P205 MO AO 1 54.2 30.3 4.7 0.6 0.2 <20m 4%

20m 40m 13. 7% 40-80m 42.5% 80-120m 23. 2% >120m

16.6% 2 30.1 55.1 13.8 0.7 0.3 <20.tm 4.5% 20m 40m

17.6% 40-80ttm  50. 3% 80- 120m48.1%.80-126um:120M > 12Dn@2963

7.5 51.6 40.0 0.6 0.3 4 44.8 40.6 13.8 0.5 0.3 <20m
5 3.2% 20mP%bm 6312, 7i16-40- 86m 0213 48. 5% 80- 120m 19.2 %

> 120m 16.4 %_5 L1 .2.16.1.0.4 6 40.7 , <1 10
6 32110, 470! 3 Biom 281 sobBont ooy 5% Bn LR Ygsoum: 53.1%

80-1201Lm 14.6 %> 120m 9.0 % , 8 :

o6 B 4B 0 25.6 15080 0.6 NIt N,
7 4.6 Conpagatiyve 6345 2030 34.6 0.6 0.3 exanple |

"MeO=transition netal oxide AGC=al kaline earth netal
8 oxi de bThedpardad cl e58i z&9di 86ri buti ons were tested

using a BT-9300 type | aser particle size distribution
10 iDgst rument 7 ma#ut act'dfed By B&i Te instrument Co. Ltd.,

nDong c¢city, ina ). anpl e 12 The catal ysts
CorBBalr%ﬁ“ﬁed%#‘ﬁ eXa I24'f, ﬁ% gé’gp 8, 10 were subjyect ed
exal@i@) evaluation of the conversion reaction of
t

rethanol—totower—otefiAas—{(MFO—The—evaluation
condiébERnsitnanas! dxadd owa0=1RalincodarsanihieoNds wei ghed
and |l oaded into a fixed fluid bed reactor, and the
saltifileeparade fsizesdiblyibheartsedetcoc 880 Gsimgde BTt P08 Wbt asgeparticle size
2Rt O and 2k VAt e Lor Nl L 1P OADER, Crina)
nitrogen gas was stopped and a 40 w
Example 12
The catalysts obtained in example 1, 2, 3, 4, 8, 10 were subjected to an
evaluation of the conversion reaction of methanol to lower olefins (MTO). The
evaluation conditions are as follows: 10 g of sample was weighed and loaded
into a fixed fluid bed reactor, and the sample was firstly heated to 550°C under
a nitrogen gas at 40 ml/min and activated for half an hour, then reduced to
500°C to perform the reaction. Then the nitrogen gas was stopped and a 40 wt
% aqueous methanol solution was fed with a micropump, the weight space rate
is 2.0 h’'. The reaction products were analyzed by an on-line gas
chromatograph and the results were shown in Table 2.
It can be seen that all of the catalysts showed relatively high selectivity

for lower olefins on the conversion reaction of methanol to olefins.

Table 2 The conversion reaction results of methanol to olefins®

Product
Catalyst sample
distribution

Example Example Example Example Example Example
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% aqueous net hanol solution was fed with a m cropunp,
the wei ght space rate is 2.0 h-1. The reaction
products were anal yzed by an on-1ine gas

chromat ograph and the results were shown in Table 2.

—35—++—earnr—be——seen that al |—of—the catatysts showed

relatively high sele£t|V|ty for | ower ol efins on the

conversionm reactionm of methanot to ofefins. Table 2
e, conver $5Dn reactison resul2.& of nmethdinol to 3.06
ol efinsa Product Catalyst sanple distribution
ExHnpl e ExXEPl e Exaiplie ExanﬁVéJExainé’Exanplé7914 1
234810 _CH4 3. 574 57 2. &Az 81 Sdg 6 2.70
90 57.185%7. 23 5770 57.91"%7.03 M6 0. 52
%jEZ 0.52 g.go 0.405, 3H6 31.;29¢31. 75 335598 31;ﬂ%9
.69 31.9 C3H8 0.51 0.82 0.56 0.60 0.50 0.76 C4+
T,HQ 5.31 Hs81l 5.43 %201 5. 460.5¢C5+ 1. 2d6d. 65 1.8601. 56
1.33 1.70 C6+ 0.00 0.27 0.00 0.00 0.00 0.00 YC2--C3-
80,+15 88.93.089.21 89.08 89.605.88. 98 a’4¥The hi gh&st
selectivity for I ower ol efins when nethanol conversion
i €:+100% 1528 ains 165 A i crb8bhere cht@lyst for’the

conver si on oxygern-.gcontai ni conpou to o
cﬂ%racteri?gé in thg%gthe catgﬁy i nc gges SI|?COH

g)fge sphor u§8 gxi de ang -al um N&o 08 89.60
nonnc \ contai-ns—atkalnre—earth—retat—oxide
a: §RY hFOrh@ﬂ%Elte&tﬂﬁt\%F Rwe@ %l cd@s whBf nlcfiteinoPr&mvesiinant 60%f
respective conponents thereof are: 2-60% of silicon

oxi de, 8-50% of phosphorus oxi de,



25

30

20-70% of al um na, 0-10% of al kaline earth netal

oxi de, 0-20% of transition netal oxide, and the sum
of the nmass contents for all the conmponents is 100%

10 2. The mcrosphere catalyst for the conversion of

oxygen-cont ai ni ng conpoun t.o olefins as clained in
claim 1, characterized in &lMBe di aneter of said

mcrospheres 1s in a range of 2-220 m 3. The
m crosphere catal yst for the conversion of

oxygen-contai njn conpounds to ol efins. i med i ..
ol b o TraPEn . (AT KRathe neoaVRRid Sf 2b8FEsd-fontaining
or ' i hi ' ] -al wmm f i :
coppffls 131 S HElrEFsrized I L ML AR G reRidaStificon oxide,
pkﬁié;pﬁ%rl"i‘f! xR Axedldmadn, ot siintdRineousigpbeating alkair@ earth metal
nol ecul ar sieve or netal -contai ni ng :
oxidei aadl wrdmsdpios pietke dEdPSmD| theulmassi evwents, athgespective
m crosphere catal yst for the conversion of

Cmvgﬂmt@dﬂfﬁwﬁ A 260¥ombsilieen oxideesirl ol phaspherus oxide,
20-30% i 8n 0550 Feof afkaling, fen B kb ol 20 bf fransition

iy 0 ol j .

B AR P Ao, Rl Rl compiuhe i 100ve
M or oOpRBehfickRiphleyStcdtalyBt St the COiRemiohosfhexggen-containing
catal yst for the conversi on of oxygen-containing 25

carnppondsiso tode fihefs ndaimsed imichaich ilp chhedoterized in that the diameter

characterized in that said__al um num source for the
ofasaidimicrospheres as y@adéngwéZrZﬁ&%He of al umina sol,

e obhe. HHaraapkere: SaBRClo c B ot W iBng of oy icfntaining

| c%ﬁ?gp‘%’}g% q?f)%r‘l% 1hesC§sI Al Mjed %Fa‘iﬁ?%, c@naré@l@riﬂ@&riﬁsﬁhggrtﬁe silicon

conversi on of oxygen-contal ni ng

sERER OO0l Gsilibeh i dedas tied alurathurn shwicen for said alumina and the
characterized in that said 16 phosphorus source for.

phosphatras pheourseoxifde csand al phosphatusi vesider omrenedepived  from
SRoshaor L secif FTERLT TORGLYELE RIOSPhALe Shdh cotaining
g TR S s R 03 g 10 i

cat@l ¥l hACroPher8MVMafNfEH 1R YEMV & SIIMAIoT Bty gen-containing
compounds to olefins as claimed in claim 1, characterized in that said silicon
source for the silicon oxide can also be derived from one of silica sol and |
kaolin or a mixture thereof, and the total mass content of the silicon oxide in
the microsphere catalyst is 5-55%.

5. The microsphere catalyst for the conversion of oxygen-containing
compounds to olefins as claimed in claim 1, characterized in that said
aluminum source for the alumina can also be derived from one of alumina sol,
pseudobochmite, pseudoboehmite and kaolin or a mixture thereof, and the total
mass content of the alumina in the microsphere catalyst is 25-65%.

6. The microsphere catalyst for the conversion of oxygen-containing

compounds to olefins as claimed in claim 1, characterized in that said
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conmpounds to olefins as clained in claim1,

characterized in that the source of said alkaline

earth netal oxide is derived fromone of a oxide,

inorganic salt or organic salt of calcium strontium

or barium or a mxture thereof, and the total . nass
phospherus séurdeefarl thal phesphorus axidalcasxalsesbe dervigd from one of

m crosphere catal yst is 8%, 8. The m,c h
plwépbpvgtaql ramoemmépgneﬁygfl 3 S Ad AT AP uh hydrogen

Eﬁg ngf iatzlgag*ﬁgltﬁg{@ﬁgn?oﬁﬁgtdtg ﬁlnzi;%gpa tent gf tthg rPhosphorus
off&é‘?llx R h@rd s“p}férl‘@ cafalyoiRS@-abgcul ar sieve, a oxide,

I norgani c sa t or orgahic salt of titanium vanadi um

chroren midregphese, catélyist ofor twalanvensiokelof onpgem .containing
zinc or zirconium or a mxture thereof, and t
canpaiinds s obefimeas claimaskin ekaim 1 @hﬁrﬁét%lzeéixiflj@@t the source of

sa&&?&%ﬁ{eoggge{rﬁg%i@%i Igﬁrly,pd %6% e(?pecgﬁt%aqn%@ﬁgnporgamc salt or
| f

orgﬁgfca%q gplf fgbcol}lﬁllt nqgl ﬁ%‘gun@g roglsp gﬂra’éxrg the e)?sft and the total

m3EY cBA R dethe 5] ld&%n% SRR EMAY I3Gd 8P i eRe rﬂfbroﬂ'@l@ere catalyst is

m crosphere catal yst for the conversion of
0-®%ygen- containing conmpounds to olefins as claimed in
claim1, characterized in that the attrition _index of

~ said Ther ouptasphecateatglsst ©r] gag eamyersion pf prygen-containing

CORPEERIE ST AIDGS I8 TR GHIT { o PR fazegd i hat fbg source of
sab@ ﬁ:aﬁ'%lﬂq% ni&%? agk kel 7 dor{en &fhﬁllefiP'S@) Ctﬂb@éd{ﬁhr &, a oxide,

i ed to he conver si on

m%?f% plgH Bfg;iiuéW@Wdﬁtah%mm\Q&‘na@lﬁiuml?chrﬂihﬁum manganese,
rosphere cat st for the conversion of

irony gebalconickielj ngppeprmnurmtsznroomuem aE aagnigtuienthereaf, and the
claim3, char act erized jn that said SAPO. o
totel Bk sonsertvef the Hansdion BetehBiiest I et %Cf@éggﬂﬁ‘sf?ataly“ 1s

ga]séq/the oxide 17 mass content thereof in the catalyst
P5-50% 13. The m crosphere catal yst for the

cor ol o PSS SAI orheceqpraty o daffnsonainin
compounds to olefins as claimed in claim 1, characterized in that said
microsphere catalyst is drying formed using a spray drying method.

10. The microsphere catalyst for the conversion of oxygen-containing
compounds to olefins as claimed in claim 1, characterized in that the attrition
index of said microsphere catalyst is less than 2.

11. The microsphere catalyst for the conversion of oxygen-containing
compounds to olefins as claimed in claim 1, characterized in that said catalyst
can be directly applied to the conversion of oxygen-containing compounds to
olefins.

12. The microsphere catalyst for the conversion of oxygen-containing
compounds to olefins as claimed in claim 3, characterized in that said SAPO or

MeAPSO molecular sieve is an active component in the catalyst and the oxide
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contai ned in said MeAPSO nol ecul ar sieve is one of

titanium vanadium 5 chrom um nanganese, iron,

cobalt, nickel, copper, zinc, zirconium or a mxture

thereof. 14. The m crosphere catalyst for the

conversi on of oxygen-contai ning conpounds to ol efins
mas ajraenethereoCimthe &takistiatd0%ed in that sai d SAPO-

or _MeAPSO nol ecul ar sieve |.s gne of SAPO 17 ..
Ghey misrerphise qalalyn a3t cogetsion ofppgsmygontaining

Me ARS
coRf R 45 BB SRy BRI, e o

ration

cogf'iineg & shie MbAPSONs{ReC@LR! sidVe FiQT oh 816 € @F¥SIugh OV anadium,

oxygen-contai ning conpounds to olefins according
cht®meh@, Mhngghagaciren] zedbalt) nidkel, tdopper.epanat zogonium, or a
process conprises the follow ng steps: 15 a) A SAPO or
mivtdRSOeredEcul ar sieve, a pore-form ng agent and ot her

raw material s containing silicon n(lé)phosphorus,

al Ufvi g meickasphereesatalysrefal the (PRvErsion; PSnoxygey)-containing
are m i t-h dei oni wat At i .
Corrglg%%r&cﬁe&em& soenpuER eI ¥ Glaldllelihd 7R sgid SAPO or
Qs 1402751 SAPQs = £5SA D - | IAFESOE )
MRS mfReRte P e -8, & S Gl Mt ad Trom 018
MeRPSH- B UISAROSBY, MeeREIObDENBARO-#4 ¢ Uderde$Oi44, SAPO-35,

or a mxture thereof P205/ SAPO = 0 - 3.0 25 T/. SAPO
Mz APSO=3 5 FAPO-bsoanh MaA PSAPGS=00 a-mixtprathgrgok

al kal i ne earth netal aqxi Med PO =0 - 21.3,MOis .

a tPafisPrapgratien ametiafead%td theppyaapphere Gualyst é%sh%%flwersmn of
slurry obtained in ' j . . .
oSt A Brh L bl o S SRR i L, gt i

i ] iB&J fHeCloR teps, the 18
oL LRy pra e bkt iere)
cold)oA SAPO bnMbBARS @ rdoteved & sibvesa porerfopming agess and other
of the particles have, a di amet ﬁr | ess than 10 .and
rap0waterials containing silicon, phosphorus, aluminum, alkaline earth metal
and transition metal are mixed with deionized water, and the ratios of

respective components (by the oxide mass ratio) are as follows:

Si0,/ SAPO =0 ~2.5 Si0, is derived from silica sol
Al,O3/ SAPO =0~ 4.5 Al,O; is derived from one of alumina sol,
pseudobochmite, pseudoboehmite, or a

mixture thereof

P,0s/ SAPO=0~3.0

T/ SAPO=0~5.0 T is kaolin
AQ/ SAPO=0~0.7- AQ is a alkaline earth metal oxide
MeO/ SAPO=0~1.3 MeOQ is a transition metal oxide

H,O/SAPO=1.0~37.0

b) The slurry obtained in step a) is stirred and colloid-milled with a

colloid mill to reduce the diameter of the contained particles, wherein, the
18



the particles have a dianeter less than 5 m c) The

slurry obtained in step b) is dried using a spray

drying nethod to 5 prepare mcrosphere shaped

particles; d) The m crosphere shaped particles are

cal cined at 500-800 C and therefore a catal yst for
parhelesmxéamednlmthmymzéMtthcmqigaldomBmgj aye a diameter less

fins | |ned 1 The net.hod :

theh Z0h4s TR A dITETES KA A pREterlegs S%%qpom fgd 70% of

thg%%g@%}%g%%@efgd&%&eﬂ g)cm'Ss tural sesbania powder

dinmed in claim1l5,

chanapie s obainledtint i8p BPINEried Usieg ROS Sl odiA
age?ﬂ addé’lgﬁﬁn S%.ll d sltnep gqﬂ?s Or101 SS&?%f t[ﬁg&t 01:9611 Qmethod to

propsie mﬁcmsphetdwdlapmirlgamlod:es;m des. 18. The nethod as
clainmed in claim15, characterized in that the spray

5 d)yilhg a@@r@@hﬁg@dshap%mr@;@l@é aye j alemegr @559pP@-800°C and

e or centrifugal
thery ore a catatlyst S the yc%nversglon of oxygen-containing compounds to

olefins is obtained.

16. The method as claimed in claim 15, characterized in that the
pore-forming agent added in said step a) is natural sesbania powder or starch.

17. The method as claimed in claim 15, characterized in that the amount of
the pore-forming agent added in said step a) is 0.01-3% of the total mass of all
the inorganic oxides.

18. The method as claimed in claim 15, characterized in that the spray

drying device used in said step c) is of pressure type or centrifugal type.



