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Description Microsphere Catalyst for Conversion of Oxygen-Containing
Compounds to Olefins and Preparation Method thereof Technical Field
This invention relates to the catalyst technical field and is a microsphere
catalyst for the conversion of oxygen-containing compounds to olefins and

the preparation method thereo(!gas well as.the catalytic application of the
catalyst 10 in the conversion r iE0xyden-containing compounds to

lower olefins. Background Art  Ethylene and propylene are two basic
organic chemical raw materials with the Iargest demand and the widest

VhiopiisatioerinGad Pesbbor ienvexii egyof g cetatatning Lampounds
mother of the nOrgani IS4 v s for
preparing the E\%i@%lfglgs 3&?2&35@#%%%%&?%%@#5 %ge like are

-generally divided into two types: one type is a petroleum route, wherein
ethylene js produced by employing a light oil cracking method mainly in

Te@:hm&,agﬁ%ffethane high temperature conversion method in USA and
SONR iZ0i KOLALIINS Wit @bundaat eihape: reatuitel The othedtype itécrosphere
non-petroleum route which produces lower olefins with the CI resources

catAloRtaEEdhE ABRNETYAE QA PHEHE CRRIHBSRISRMY daHRdsgRs and the
pré%%?ﬁt%ﬁ'ﬁ?eﬂﬁﬁ asecdlene ropyiengand ARaitka e BIMUe Usatal y st
argement the application field thereof, as well as the petroleum ,

in rsoceoy st gecatio thefpriceestvantiagning wmrguatinéreksrylplofins.
develop a technique for preparing lower olefins via the non-petroleum
route. In the recent ten plus years, the research and development of

Ba¢kpaongdtayene and propylene using coal, natural gas have become a

hogot of the technical devotions of the.research or, anizatilons in CQier}?als with
anc-BBHURRF A T AEUERR R BTG SHFOB ). ECAATRE
tha0singlesaigmiaraensanle wedsttializsddecbniqnernt nrepastigmisthianodustry
from "natural gas (or coal) is very mature, the research of preparing.olefins
anffopenkafrinel HasBedbmnenoKes edhMgUBIF Prek et oW BimdnAystry”™
non:petral - [ 5 ' nd

T st (< Bl Q0] bt o7 e e 2

thantikeaste agbreakthyodighdadhistordress{DSPE867 100y, BSMIBHadftETsroute,

mesopore, zeolite with a pore structure.of strai ipeli .
BRSOl SRR o e B I mainly
inSUREHAr shape selestiohietiertitseasidic papestyistonestrodgmndiheand some

selectivity for ethylene is stjll needed to be 10 improved. In 1984, Union
CEHES CORBoF ARG BB cI5PA e LA QUHh RSB ddpfals Spagoeurm

rdﬂfg%ﬁrﬁm@é?@ve} HSPrd44087he TherSARR srolectlarssiRigsnatural

are atype o talline silicon aluminum phosphate and have a

garenddirehision W skeleton Stpaciie ComamabEer dewer elaipaidigs ethylene,
prsoll%d'fr Al%a%%ji% ’%ﬁ/cﬁtk%ﬁge&ﬁﬁﬁ%aﬂgeﬁﬂlg?gement the application field

ogﬁﬁemlnophos ate 15 series molecular sieves, the people beganto ‘
tHapplyftheseaibectiar pitvels withresmalr oo dag eroteitite acigic advancing, 1t

. property such as SAPO-17, SAPO-18, SAPO-34,.S - the li :
R B e Ry e e e M qlofins via
tHYM 26l pEera e of ueferdbleisbapecsateativie phtalygtariyhéneinresearch and
SAPO-34 molecular sieve shows excellent catflytic 20 erforrﬂance in h
IR RERE bR HOERAD SIS AR DHORLIT St 58 StnCARAhgeas have

bBESRECOMS RPARAOHRS teiiesantKReRAIEh. duithe g diedBeRizations in
molecular sieve formed by introducing transition metals into the skeleton

Cifitive aibdvebrosiéctsarsibasarrrbhbWa T RIRERINBR! seRIBA foP ecause the
Lower olefins,to. NATO reacti \ ilo. 1 ,

SEMEL005T, XA IOk ee TR TR Ry PP methanl from
CN1132698,CNI108870). 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 30maintaining a relatively
high catalytic performance. It must also fit the above
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several conditions to develop a catalyst for the conversion of methanol to
olefins and the catalyst can be applied to the industrial devices only when
each aspect has satisfied the demand. Generally, the reaction for the
conversion of methanol to olefins utilizes a circulating fluid bed operation
mode and the catalyst is of rnicrosphere shape having adequate particle

nagjra dgﬁ%ilgﬁfio%(?@o t%%rﬁtépaattﬁlré: ’rgégrtgﬁ?sr%%rcosp 9e & X 519%3%?? B\l from

metbagistedBf drastive aokppneshaughagonoleajarisigvéoancraolefins via a
adhesive, wherein the adhesive performs a function of dispersing the

NORRGH USHBIIRHEand enhancing the catalyst strength. Furthermore, the
prasenos of MR inactive eAmMpoRemikythesRCcatalysl tanmalse REHP e as a
function of diluting the molecular sieve and therefore reducing the reaction

Meidanefiset Hefiaxdvhple) usrbspdoodhe sttt dimprand aipste droggaktrough

o R 05 R0

strplosphofusteagtainngecdmpainagel SRS 2486472k epeotwivalmdtigd pfeld of
. Spr rying a sizing material made of SAPO-molecular sieve, kaolin and_ . ..

i e RS S BHBUC b BRFALRP ot o7 B DREm G cidic
préptatyst oRigiRerpARK ntesulactieive ifstuding landng SAiACheeded to be

_ molecular sieve, an inarganic oxide sol and a phosphorus-containin
i pRsindNank Shray-RVATY; CRPiFE7EOFRIUBHEN aldtatybt fipveioped new

silRedange 58E‘gfﬁé%@aek?bé§9ﬁ%ye@mi&9s%89§%mw@§ma4@@71). The

adhesive and a substrate material; CNO1132533A reported a preparation
S ARG wedeiciglaesistaasealitdexxpealscros BRGNSl v ediBH B Phosphate
formed,a effect of r [ ing.i |
o e B e LR o arons
oflifeatureAportaiod $iOprafatation aipemaspherktbatalystealrarfroaptesphate
point of view of the used raw m@te ials and eglﬁriqﬁ the adefgualtae ‘eves with
sehEh AR B HItoTs. YPHESSRSTSaER & ATEARIVSETS SBRGHTeT iRty
sefiam Hspoinhal ievdefhe eladienproppositianctihesesard- work SMPO-18,

be put on a new altitude and.the design and preparation of a catalyst will
SHE &&érr%@%@r%@%ﬁ%r‘é‘%@%%ﬁﬁ@ COREFRER ar ‘tWéf have a

pdIET AU ISP RS, B0.IP]) g3k LRl IR A3RGPE [IEGiesriRBldNthape-selective

nvention  An object of this invention is to provide a microsphere catalyst
cetlysescoNVbesizin of SARErdoramasy lesmpisyisdsstoatsfirexgatiane catalytic
reparation mewﬁddhere . The inventioni ﬁ'&%aﬁk%a%@ % he d
p%fé?%%%%/estgm IS cong?satgtdoc% sc% |§ogoo£%ga{a$;%sphorus oxi%e zﬁ\%& pore
staleming, and Busubanenisly, tanspontaifi dnealkadiseneartsennthl diidehermore,
and_a transition T@%[al oxide.. The mi)ss cont?{lt of 10 each component is
it

MRAP S BoRUPSHESSSRIe, 8BS 5 pHILBABIL SRS RdRgr s Tnto the

sialuming, Prk0%nefalkaline-easths petah RYAR0W AU ol trensitloh mutativity for
oxide, and it is satisfied that the sum of the mass contents of all t

| COuGR te DO0Y. TPRE HVLRAE oAb AP AN b Ko 1108867,

CSOpERaATIAUM sQus5e ANG BHGSPLeYS Ssuee Lsed DR satalst

are derived from SAPO molecular sieve or MeAPSO molecular sieve. The
silicaritbougle the @bove devicstlBonsioresofiica Bot avagold bPa catalytic
mixture theregf The aluminum squrge Gap a \Y Speffectly. A
p%fg%mgréﬁi psgﬁd(%%%cﬁr@%tgepgéa%géog rﬁ%gag%%%(aﬁﬁcﬁgggﬁ §8n§ixturgc Y. A
ithereahMatahesphomssoulice cardatbadehdesvedirede@0romedf strength, an
phosphoric acid, ammonium monohﬁ/dric phosphate. and ammonium

u .
afaHSGR MSHBEEIARY. BRG ANARRY FREIAG RHE SIS A PRSP srpndition of
niagtalisiHerved Heve Bnaighap.exidiee iperaamitsalt orongasicsalt §f the above

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 25 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
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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,
MeAPS0-17, 30 SAPO-18, MeAPS0-18, SAPO-34, MeAPS0-34,
SAPO-35, MeAPSO0-35, SAPO-44, MeAPS0-44, SAPO-56 and
Me PSO-g? or atmix ureﬁthereof. 'I{hﬁ/meétal c?r{ltained in MeAPEO I

SeY bR is Bt O tBahifns AVARALIIRT, SifofRiET Ry Sl thano! to

olefbakindickelcsapipet, ciachisgpvmhtant dhiadiendaladeiiise sheyadhen each
The synthesis_of some SAPO malecular sieves and 5 MeAPSO molecular

asReST R R bt idsn daiulzc Pttty EheL633%a0 AR B gogyersion of

m%1%%1%9@@@5@@3%9@@@@&%%&%9@& %é%%ode and the
CN1132698 and CN1108870. The invention is characterized in that

catplky sittrigiof inaist oS phe iniciuaphreviaglgseuates pritioleT Rizdishsetdrution.

FrQlNRIGRIRNS P I5IR NBAANAG L 2R re aTNENESENL of an active
Invention also provide a preparation method of a microsphere catalyst for
cothp@omvesioh afsoxygkrehntaiting eohpouradthis olefinghttrein the adhesive
eparation process is. as follows: a), A SAPO or MeAPSO molecular .
oS IS Ing LTSI Gl 168 AR rAIRD S eR i LeGine the
caf19sPRaBEtAlUMMtieralkadineheapik soptrl afdi@isiiaiveeiehd/énent in the
mixed with deionized water, and the ratios of components (by oxide mass

catabiy arensmsy SREEHY- 2 sLiptienicthvet biRSils sBIPgMsHasieve and

theteRP- 70 dinNROZ is degyatk fogrene PhAMIRG RO USPS 126298 reported
pseudobochmité, pseudoboehmite, or a mixture thereof P205/ SAPO = 0

a BroBARD: (or 30 EkablimgBAorshing eagalpst Aockidinkaimerahring a
BRSO AR AR oA o
m@tdh:_littbmiIlﬁdwiﬂaaatolmidphﬂis;dqmﬂmamthai_dihngeteonmba;m«bntdﬁﬁéﬁ248647
re}g%g:ecéfggg%l&%e%?;g?gﬂ%gggegr gfstlg?n[é)arr;[ll%g%g?r&%l&e %p §QS’ tidlecular
sieve, kaolin and silica sol; USP6153552 reported a preparation method for a
microsphere catalyst containing SAPO molecular sieve including mixing
SAPO molecular sieve, an inorganic oxide sol and a phosphorus-containing
compound, and spray drying; USP6787501 reported a catalyst for methanol
conversion by spray drying SAPO-34 molecular sieve, an adhesive and a
substrate material; CNO1132533A reported a preparation for a wearing
resistance index catalyst for methanol conversion which performed a 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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than 20 um, the diameter of 90% of the particles is less than 10 m, and
the diameter of 70% of the particles is less than 5 um;  c) The slurry
obtained in step b) is dried using a spray drying method to prepare
microsphere shaped particles;  d) The microsphere particles are

re calcined gt 500-80%C Hgl therefO{e a catalyst for the conversion of
p&xysggﬁl-éo%{gﬁgﬁ%écco?npobsn%‘cépt% olefins is obtained.  The pore-forming
agent added in said step a) is natural sesbania powder or starch, and the
,a&dition amount thereqf is 0.01-3% of the total mass of all io the inorganic

Dig %grel’ﬂrg éiﬁa‘i"&ﬁﬂﬁﬁ)ﬂevice used in said step c) is of pressure type or

ceHfdabenst thshmiiciosRhRresyrlyst reparRddsherinarigRICER the
be applied to the conversion of oxygen-containing compounds to olefins
cogireipnisoBrerra iABEtmRaS BMARUAJSnER rOTFis hdsdichvitsRaration

mgﬁgari@le%?égfdetail below by way of examples. Example 1 (a catalyst of
silicon-phosphorus-aluminum system) 2.0 kg of silica sol (Si02 content is

30 T4 e84 ky Gf khetinciarzed20cdntethéscEbal ¥ s psidin thecsolsasted of
.. after ignition, Si& gontent is.53 wt %, Al203 content.is 45 wt %) and 0.72 .
it S R R0 o M NS R B A Rl Bomvain
an kgl lofl dedonizedmetelr oxndelohd of sasbaina poetdersidettEt avittass litdatent of

ethanol) was added at last, then stirred for 30 mi lloid-milling was .
eaﬁér’f@%@mba%éﬁ@rﬁé@% ﬁﬁéh@%%fﬁd%l@% 2% RhesThs oxide,
2019600bthelalticke diametes fmihelsheryalensifan o dthe: pesticlsr sEsition

distribution was tested using a BT-9300 type laser particle size distribution

metatrarmidst raduihiturati tedathatiibeusrent Cothadnasanessigityof all the

' ﬁ}; & Iggyy\{vas spray dried using a pressure type spray drying
Cogl E|;ce.n-£ }{] ébtainoed spray dried product was calcined at 650C in air for 4
h, J0thérafenti amikcsphetertatdlysttimttHecohversispuste, aluminum source

xygen-containing compounds,to olefins was obtained. Exampl a
P AP S B rE B i G o e aRBiTed. RN Tnolecular
s 12BN YIS R0 Mt Yoar Qi84 kdltickaibin naterde contattdshbsdstiYed from

and in the solid after ignition, Si02 content is 53 wt %, Al203 content is 45
OB ik 691276 HERLLR, AR SABEE N bl AFURNENJBHECS Can also

beadded, iy tyrp,inte kg pldeianized yyatssealabR BrRfteeSRRRIadIMHRESe and

(wetted with a little ethanol) was added at last, then stirred for 30 min, A

kaediticmillimdpiiats phaaied by phespBaRs sionicthrAgAlaccBfofterved from
ot 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-IS, MeAPSO-18, SAPO-34, MeAPSO-34, SAPO-35, MeAPSO-35,

4
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10 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 slurry was spray dried using a pressure

A M T R R S RIS e

me@d oxygrarettaniNePSundsdoutiefisie wasobtaned. tibxample 3 faadium,
catalyst of silicon-phosphorus-aluminym system) 1.69 kg. of phosphoric .
QR (TP EBRIEA 1oBs SAPRS: S AOBRRed 56 Ve BN 285 g like.

or o RegkARROhIRits(ARQ3 contaBkis T oldbwsrepruxaghbaaclstiFradeiess and
30 min to prepare an aluminum phosphate gel. 1.56 kg of as-synthesized

MeaRPRI3 melsieclaasiiaes, Gra30ey BruifcanseMtbovzesnrHOERd CORE DI 334,
FIPRTSS \CIST PATBATIER P 70481k APthan HA Moreoss 69
CI\{s/llvas aé?gd |nto[t e §§?\’/)e@§e$ eiﬁ%@&ﬂ%ﬁ?%&f&%% in the’slurry 25 ’
CNUds3 2698 ahda@iN20Gf 8 8esbania powders (wetted with a little ethanol)
was.added at last, then stirred for. 30, min. A collojd-milling.was perfarme
by ggsiﬁﬁ\i%%tﬁf}rrﬁhr ﬁ%‘f%%ﬁg% rHi]IIAsic})ugs 1‘%l fna 1:(t-:- 5% of1 1tqﬁfic-:-e = Odf the
miBpstielecdiameatat in theasiinhdass. thiawr dismétee paticlersizeodstebedionin the
was tested using a BT-9300 type laser particle size distribution instrument
ranggrifdctd80by BaiTe instrument Co. Ltd., DanDong city, China ). The
Sizingdmateriak Wase SREWY AE8 S NsINGeACERPEBAbY REcSRERY SiTindicrosphere
device and the spray dried product was calcined at 650C in air for 4 h,
cathbrefoferathricrsupriaréosatefy SKI6E thecOBiIBTEIBN WHBRPFESLESRtamhaitys, the
compounds 1o olefi ined. 5 Example 4 (a catalyst of
pf%ﬂ%@rﬁ%ﬁo‘”sféﬁ%gs}-a uﬁn??ﬁw@r%ystem) 1.33 kg of silica sol (Si03
contert IS ADtAN) @ ARKE ahkéotinl twatev eontpatdsfoBming agadtinmdeother
solid after ignition, Si02 coptent is 53 wt %, A1103 content ig 45 wt %
e PG 37 oSy THHBLR o3 APt P RS ar SO L DNRDEF i gretal

angPlAZQ8 sontartds 20avtriox werevadidetbionuradntedter]. Gag thfe ratios of
deionized water, and 5 g of sesbania powders (wetted with a little ethanol)

comoagasy (R a5t4renasiFat 9288 min. A colloid-milling was performed
by passing the slurry through a colloid mill so as to make 70% of the

particle di r_in the sizing materigl.less than. rt] ize
dis#ﬁb@%&ﬁ%@t@ tg(? u%sing a BT-9%§ fybser%%géggfgc e%gég: |st?ibution

Is ingtrymeni penufactuesl by BaiTesipsisuimdetived LidnDandorigikity,ina sol,
China). The sizing material was spray dried using a centrifugal type spray
drying device. The obtained spray driBSEHRRREMAL CaRiCE APRBBR S, Or 2
air for 4 h, and therefore a microsphege: e conversion of
oxygen-containing compounds to oleﬁlsg\%igéyg&{gélégd. 20 Example 5 (a
catglyst.pSsilieon=pposplprus-aluminum system)  0.29 kg of

pseudoboclunite (content is 70 wt %), 0,71 kg.of kaolin (water content is

15 WY $AZHA T Ure 88lid after ignitiont Si6EeBRAtent is 53 wt %, Al203

contepyi t 9%9), 0,84 kg of as-synthesi - igve

25 ﬁ@/z%%gmﬁma&s% (AI203 cor%‘etfﬁsz%%%v%&g) %gfggg%{e%aﬁﬁgfgn
intoNt &0 kg AP deiertized Water, and Ma ofsweherahsidoahiwedleoadih a

little ethanol) was added at last, then stirred for 30 min. A colloid-milling

wad héStBE By passihgthe slurry through a colloid mill so as to make

70% of the particle diameter in the sizing material less than 5 um (the

particle Bize slistriputibrainad 30testtay asing atBTed300dypellaserpiigdlewith a

cc?flzgig Isfgi?lutclgnrg] &rcuemt rét diameter of the contained particles, wherein, the

diameter of the particles contained in the slurry after the colloid-milling is less
5
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manufactured by BaiTe instrument Co. Ltd., DanDong city, China ). The
sizing material was spray dried using a centrifugal type spray drying
device. The obtained spray dried product was calcined at 650C in air for 4
h, and therefore a microsphere catalyst for the conversion of ‘

oxygen-containing compo o 5plefins was obtained. Example 6 (a
(el B S SHEF G h A R BSCIGHY 1% GTur ity and the
didRie CONtEM o SO 4 6184 d @fskanlin {wiater content is 15 wt %, and

in the solid after ignition, Si, content is 53 wt %, 10 Al203 content is 45 wt

o6)canblE O8UKEY of B BYRAHESHER SARTISEhBRBEIA ShE%E derdadasinod to
' i ign , and 10 g of sesbania powd
pré(%/eﬂjé Q&?%?sg?_e@ Q{F%‘%gﬁjgggé{\@ger and 10 g of sesbania powders

etted wit ittle et ol) was added at last, then stirred for 30 min. A

cokigidEhslimdgenepperfonasichas prrssien) chrediainp tHiotiifh Hestsidthanefore a
as tg make 70% of the particle diameter.in. & iz ial less th .
o e L R AR D e e i

oblaseggarticle size distribution instrument manufactured by BaiTe
instrument Cq. Ltd., DanDong city, China ). The sizing material was spra
BB A PSR SIS A A TEB. S TR R SA R R g vder
or RQdUct Was haked @k RROGnId alftfeR o Al therefore G rieraspdlergass of all

catalyst for the conversion of 20 oxygen-containing compounds to, olefins
thevi otaieeoxdgambie PRERY A S0f SHiCsrHpROIpIGIdsSiitrihinef pressure
kali ystern)  0.67 kg of silica sot (Si02 content is 30 wt
ty@%)?é%%%ﬁgéggé?’ih%(\/vater content is 15 wt %, and in the solid after
ignifioe, 18108 sphtent ¢etaByat pocpdzed cortleninyastionogpo. bz kepetied to the

as-synthesized SAPO-34 molecular sieve and 2. fj}l ina sol

Co SO Tt L5 HTE St T ol e NE o7
strontium nitrate (SrO content is 49 wt %) was added into 0.2 kg of
deionized water and dissﬂ?‘:]ved by stirring, then the solution of strontium

Predenrse srabodumgmiicththsd Ve MY siurry. 10 g of sesbania
powdias {WeitRshwitt b littie «thaaallwastaddrdal lpstwiherostirkeeipres0
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
materialless At 175 QUSHIRIA @é&gﬁusinga

E)éafng)ggol %%ﬁ?éggt&}:t%%@g?fg ﬁé%tﬁ bution %@#ﬁ%%%%rzénufactured by

BaiTdinstromeitc@osdlidSiOanBovigmditis Ghirvat )YDhd) stAingeneitdere wwad water

spray dried_using a centrifugal t pray drying.devigean tajn 0
c dFietP priddet Gk &%&ﬁﬁeﬁgﬁiggﬁﬁﬁéﬂ or 2 El gﬁg éwggreg}%r% § § wt %,
AMGIosphere Gatalystioydhemmbaversion of axygemioesitaidiSg\®ihdeundsiecular

to olefins was obtained. 10 Exanlﬁple 8.(a cata

. : lyst of )
sigHie INSSROAMRAUE AVFRIADA-tah8ith Etalé%été‘fﬁsefs fiogk | g of sesbania
SRR CARPDALE (Z1RACeNISAbIS $QAdabBdd Al deienizadre@iRsr 30 min,

and 5 kg of silica sol (Si02 content is 30 wt % ) were mixed in Is turn and
Astivtbd donitlingnwas egoonmediny (s singdhecitsry iusughg epdqid mill so
the solid aftef,igniti ift content i 9 0 entd t 20), h
R S S Dol G e e ey iy e (e
péuritiandistrgigtfobiomin aheetwadslisiies wdid bl gme stised fuarpole size
min, At last, 15 g of sesbania.powders (wetted with a little ethangl), wa
disHriBHUSH B PG A TN R iRg Was Ber &?@ﬁ%ﬁy’ DanDong
cRassinghe sfueydhreyglyascopeid il sd asitemakecdolvof i pasticle drying
diameter in the sizing material less than 5 um (the particle %iéﬁozi,stributi? ih
dordsaediba O5HHEPEBTROBOGIRE PISSHSAMAR RGN hstruAIEAeT & 1

tHBpyiactyredby Railednsiument € i, BaesioaIs fCoAzbtientaining
sizing material was spray 25 dried using a pressure type spray drying
device. The obtained spray dried produgt was calcined at 650C in air for 4
h, and therefore a microsphere catalyst for the conversion of
oxygen-containing compounds to olefins was obtained. 30Example 9 (a
catalyst of silicon-phosphorus-aluminum-transition metal
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system) 1.33 kg of silica sol (Si02 content is 30 wt %), 0.82 kg of kaolin
(water content is 15 wt A, and in the solid after ignition, Si02 content is 53
wt %, Al203 content is 45 wt %), 0.84 kg of ZnSAP0-34 molecular sieves
(zinc $ oxide content is 2 wt %) and 1.0 kg of alumina sol (Al203 content is

20 wt "ﬁ)%wegﬁe%dded in %n into,2.68 kg of deionized water and stirred for
OB AMIRIILRE BN ¥R BIMRSowders (wetted with a little ethanol) was

added and stirred for 30 min. A colloid-milling was performed by passing
the slurry through a caollgid mill so as to make 70% of thesgar icle diameter

Expmpesizifg a6 msteralseenmirsnhartp BHRARGis8 Sifdibution was
tesferusing 4 Blid3 A0 YR8, B! RRERI g Sitpwistibubion i%%m%@‘iin (water

manufactured by BaiTe instrument Co. Ltd., DanDong city, China ). The
cosizitigimaterial WasaplaindiedsesidgedicengiiiipntypOsprayiing 53 wt %,
vice. The obtained gpray dyi rodu X i imair
A S B S s AT Al R et
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manufactured by BaiTe instrument Co. Ltd., DanDong city, China ). The

sizing material was spray dried using a centrifugal type spray drying
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or 4 h, and therefore a microsphere catalyst for the conversion of
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by BaiTe instrument Co. Ltd., DanDong city, China ). The sizing material was

2



20

25

30

The element compositions (using the X-ray fluorescence method) and the

25 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 ex le are shown in Table 1. It.can b %gen that, , .
SPrE R R e B Lo GRS BRAIPIANE (15 il (e spiay dried

pro¢RIPPQsitiansehethat $BDREs AL aibN BGththelemset sanipesiidrrangealyst
; Zﬁgcmed in the present invention, = The catalyst samples obtained in
or

rRPIEY LU0 VIO EBIE AP HNET BRI e it atirRtHned.
indexes of all the samples are less than 1.5. The catalyst sample obtained
in comparative example was subjected to attrition measurement and the
Examepiing indestahereof widks 8n T spb@suserhentimieth 63 GEBrition index

was ollows: about f catalyst san t iqt
s ARSI G AN AT IR W A, (92 OB (water
corp@ss theltibet sl fowt riatelod 201Ldmifi¢o providma Su@izedntent is 53 wt %,

circumstance. The fine catalyst powders blown.ou lyst wer .
ALEGHSEIBEN R A5otiAl oD e e L TR Hohor 1o F R griger sieve
and@rifopoteindaxwias cyrylated frasnihe ayeragedoshmass prICeNtageurn into

per hour with respect to the initial loading amaqunt of the catalyst. It is

1. Tt thatopie el atien.gN artatioh SRR tRE WARSI4 WFESHpadgelittle
et Pl& & relaieq 19 dhe dpadequals, element seMpRaItiop BIeR]-milling was

eréfore, by carrying out a design of the microsphere catalyst directly

pefformi&itie paistiogvibe sfutey dlomegh consptsidomithe preséntmakenticlyo of
can quide the addition amount.of each ra aterj t . .
S S BT LA et Aot B bAoAl size
disl@flﬁﬁﬂsslrofv@%atﬁst&:dep@iﬁagiom,E‘iéﬁéliy)atmjerdapherpar&taleys{imdtrdéstribution
. relatively low aftrition index is gbtained. 20 Table 1 The element . .
INSCHAHRR tfaﬁgl%aﬁ%&%ﬁ%?évs%gg%tﬁmsh%ﬁﬂe Hies g Eiysshina ).
THEXQ[PRIE &leMaMICamROsHeaPATHEE Pasticle sizedisitlbeilonpeSipray 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 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,O; 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 um (the particle size distribution was

tested using a BT-9300 type laser particle size distribution instrument
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Al203 P105 Me AO 54.2 30.3 4.7 0.6 01 <20um:20um-40um: 13.7%
40-80um: 42.5%

manufactured by BaiTe instrument Co. Ltd., DanDong city, China ). The sizing
material was spray dried using a centrifugal type spray drying device. The
obtained spray dried product was calcined aﬁ 650°C in air for 4 h, and therefore
a microsphere catalyst for the conversion of oxygen-containing compounds to

olefins was obtained.

Example 6 (a catalyst of silicon-phosphorus-aluminum system)

1.0 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,O5 content is 45 wt %) and 1.08 kg of as-synthesized SAPO-34 molecular
sieve were added in turn into 2.69 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 sizing material 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 spray dried using a pressure
type spray drying device. The obtained spray dried product was baked 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 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 %,
AlLO; content is 45 wt %), 0.72 kg of as-synthesized SAPO-34 molecular sieve
and 2.5 kg of alumina sol (ALLO, 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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80-120um 23.2% >1206m:16,6% 30.155.1 13.80.70.3
<20um:4.5%20um-40um:17.6% 40-80um: 50.3% 80-1206m:16.4%
>120mn: 11.2%

(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 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 spray dried using a centrifugal
type spray drying device and the obtained spray dried product was calcined at
650°C in air for 4 h, and therefore a microsphere catalyst for the conversiokn of

oxygen-containing compounds to olefins was obtained.

Example 8 (a catalyst of silicon-phosphorus-aluminum-transition metal
system)

1.25 kg of zirconium carbonate (ZrO, content is 40 wt %), 5 kg of
deionized water and 5 kg of silica sol (SiO; content is 30 wt %) were mixed in
turn and stirred for 20 min. 1.76 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 %),
1.84 kg of SAPO-34 molecular sieves and 5 kg of water were mixed in turn
and stirred for 20 min. The two slurries were mixed and stirred for 20 min. At
last, 15 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 pum (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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7.551.640.00.60.3 444.840.613.80.50.3
<20um3.2%206m-401m:12.7% 40-80pm: 6 8 10 Comparative example 1

system)

1.33 kg of silica sol (SiO, content is 30 wt %), 0.82 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 ZnSAPO-34 molecular sieves (zinc
oxide content is 2 wt %) and 1.0 kg of alumina sol (Al,O; content is 20 wt %)
were added in turn into 2.68 kg of deionized water 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 pum (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 centrifugal 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 10 (a catalyst of silicon-phosphorus-aluminum- alkaline earth 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 %, AlLO, 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 um

11
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20.1 40.7 78.9 48.9 44.7 63.5 63.7 36.5 50,8 26.6 26.3 21.0 16.1 72.1
14.1 15.014.6 14.6 0A 0.4 0.38.99.30.6 02 0.35.6 0.6 4.6 0.3 48,5%
80-120um: 19.2% >120u6.4% <20!.i.m: 5.6% 20um-40km: 17,7%
40-804m: 80-120um: [4,6%>120km: 9.0.4 53.1%

(the particle size distribution was tested using a BT-9300 type lasker particle
size distribution instrument manufactured by BaiTe instrument Co. Ltd.,
DanDong city, China ). The sizing material was spray dried using a centrifugal
type spray drying device and 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.

Comparative example 1 (a catalyst of silicon-phosphorus-aluminum system)
3.33 kg of silica sol (SiO, content is 30 wt %), 0.47 kg of kaolin (water
content is 15 wt %, and in the solid after ignition, SiO, content is 53 wt %,
Al,05 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 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 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.

12
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aMeO=transition metal oxideAO-alkaline earth metal oxide bThe
particle size distributions were tested using a BT-9300 type laser particle
size distribution instrument manufactured by BaiTe instrument Co. Ltd.,
DanDong city, China). 5 Example 12  The catalysts obtained in example
L, 2, 3, 4, 8, 10 were subjected to an evaluatjon of the conversion reaction

of MEMAABIE IWEr RIRTINS NIND]. 8Pl Ration ConBifotidaretgd to atirition
miQllows: 10 0. Qfsample. wasyelgpedsanddnagdedsuioadixet fluid begh 1.5. The

reactor, and the sample was firstly heated to 550C under 10 a nitrogen
cagaly st 48mimin biadractiviatetb fopREatiag KEGIRAKN Yedu SIS Attrition
perfotm the reaction. Then the .nitr 9
o TS L L s coresy MMM o
ofaterigid® ihdFhereactiofopoductshwete/analy zatabysarsamilte yas put into a

chromatograph and the results were shown.in Table.2. 151t can be seen .
SUREF A SHIHE Lty St Sh S ﬁ‘lﬁ%\%ﬁf rﬂrgr?éé?l‘é% Uty FBPISWEr Blefms™ " as

m%ﬂéh?oc%‘é‘s“rfti%‘ reaction of methapgktwvelefinsLrable & Theoetdyessidnidized
reaction results of methanol to olefins' Product Catalyst sa

o ey e e e P

collected in a special filter bag and the test was performed for 4 h. The attrition
index was calculated from the average lost mass percentage per hour with
respect to the initial loading amount of the catalyst.

It is obvious that the relatively high attrition index of the sample in

‘comparative example 1 relates to the inadequate element composition thereof.

Therefore, by carrying out a design of the microsphere catalyst directly from
the point of view of the element composition, the present invention can guide
the addition amount of each raw material component at the initial stage of the
catalyst preparation and avoid the blindness during the process of catalyst
preparation, thereby a microsphere catalyst with a relatively low attrition index

is obtained.

Table 1 The element compositions and particle size distributions of the

microsphere catalysts

Example element composition(wt%)* particle size distribution®

Si0, ALO; P05 MeO AO

[ae)

542 303 47 0.6 0.2 <20um: 4% 20um-40pm: 13.7% 40-80pum: 42.5%
80-120pm: 23.2% >120um: 16.6%

30.1 55.1 13.8 07 03 <20um: 4.5%  20pum-40um: 17.6% 40-80um:
50.3% 80-120um:16.4% >120um: 11.2%

7.5 516 400 06 03

44.8 40.6 13.8 05 03 <20um: 3.2%  20um-40um: 12.7% 40-80pm:

13
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4 8 10 CH4 3.57 2.57 2.60 2.81 3.06 2.70 Ci114 57.90 57,18 57.23 57.10
57.91 57.03 C2H6 0.57

48.5% 80-120um: 19.2% >120um: 16.4%

20,1 632 161 04 02
407 36.5 22.1 04 03 <20um: 5.6% 20pum-40um: 17.7% 40-80um: 53.1%
80-120um: 14.6% >120um: 9.0%
289 508 14.1 03 56
489 266 150 89 056
10 447 263 146 93 456

Comparative  63.5  21.0 146 06 03

example 1

*MeO=transition metal oxide =~ AO=alkaline earth metal oxide
®The particle size distributions were tested using a BT-9300 type laser particle size

distribution instrument manufactured by BaiTe instrument Co. Ltd., DanDong city, China ).

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

14



0.450.52 0.52 0.50 0,40 C3116 31.75 31,75 31.98 31.98 31.69 31.95
C3116 0.51 0.82 0.56 0.60 0.50 0.76

1 2 3 4 8 10
CH, 3.57 2.57 2.60 2.81 3.06 2.70
CyHy 57.90 57.18 57.23 57.10 57.91 57.03
C,H, 0.52 0.45 0.52 0.52 0.50 0.40
C3Hg 31.25 31.75 31.98 31.98 31.69 31.95
C;3Hs 0.51 0.82 0.56 0.60 0.50 0.76
Cyt 5.00 531 5.31 5.43 5.01 5.46
Cst+ 1.21 1.65 1.80 1.56 1.33 1.70
Cet 0.00 0.27 0.00 0.00 0.00 0.00
YC-Cy 89.15 88.93 89.21 89.08 89.60 88.98

a: The highest selectivity for lower olefins when methanol conversion is 100%.



C4+5.005.315.315.435.015.46 Cg+1.211.65 1.80 1.56 1.33 1.70 C6+
0.00 0.27 0.00 0.00

MCSLLP

Claims

1. A microsphere catalyst for the conversion of oxygen-containing
compounds to olefins, characterized in that the catalyst includes silicon
oxide, phosphorus oxide and alumina, or simultaneously, contains alkaline
earth metal oxide and transition metal oxide, and the mass contents of
respective components thereof are: 2-60% of silicon oxide, 8-50% of
phosphorus oxide, 20-70% of alumina, 0-10% of alkaline earth metal oxide,
0-20% of transition metal oxide, and the sum of the mass contents for all
the components is 100%, wherein the microsphere catalyst is prepared by a
preparation process comprising the following steps:

a) An as-synthesized silicoaluminophosphate SAPO or metal-
containing silicoaluminophosphate MeAPSO molecular sieve, a pore-
forming agent and at least two of raw materials 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

AlL,O3;/ SAPO=0~4.5 Al,O; is derived from one of alumina sol,
pseudobochmite, pseudoboehmite, or
a mixture thereof

P,0O5/ SAPO=0~3.0

T/ SAPO=0~5.0 T is kaolin

AO/SAPO=0~0.7 AO is a alkaline earth metal oxide

MeO/ SAPO=0~1.3 MeQ is a transition metal oxide

H,0O/SAPO=1.0~37.0
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0.00 0.00 yc2--C3- 89.15 88.93 89.21 89.08 89,60 88.98 a: The highest

selectivity for lower olefins when methanol conversion is 100%, MCSLLP

Claims 1. A microsphere catalyst for the conversion of MCSLLP
oxygen-containing compounds to olefins, characterized in that the catalyst

includes silicon oxide, phosphorus oxide and alumina, or simultaneously,

contains alkaline earth metal oxide and transition metal oxide, and the

mass,contents fre i ; ts\ther di .
oxice 8 A0, S S AT o LA ed with o
easthoidetal hxiga:ckhaedothé tetinsitiverdishexidatainkthpattivlebihwherein, the
mass contents for aII the components is 100% wherejn thﬁ microsphere

déﬂﬁty%]ﬁ% pRIpaBaty D HIEpBhaidnaii6E c%%bngtr@k B BAYRg diameter
%’Jhar?b’ﬁ% egizﬁ“ge M?&g{g ﬁ/ﬁ % ?%éﬂ@ sS'than 10 pum, and

[-containi coa uminophosphate ecular sieve, a

m%@fﬂlﬁ@pm@ﬁﬂa@(ﬂlavteasllmaérdesm&taneﬂsmmtalnlng silicon,
phosphorus, aluminum, alkaline earth metal and transjtion metal are

mixecPwitkNGeTBHFOSRIRS, GHARR o RUPRIRIR S poRERRN SN taining
ngﬂ%?%%?i Eg%%ﬁ%;%sfoc}l&‘fﬁeé PR134RO FO c?rérﬁé%@ﬁ&g‘d\ Q That the

T/ SAPO =0 - 5.0 AO/SAPO =
haQeted of qH2BLAGPhAres3E.h a range of 2-220 um.

3. The microsphere catalyst for the conversion of oxygen-containing
compounds to olefins as claimed in claim 1, characterized in that the silicon
source for said silicon oxide, the aluminum source for said alumina and the
phosphorus source for said phosphorus oxide are derived from
silicoaluminophosphate SAPO molecular sieve or metal-containing
silicoaluminophosphate MeAPSO molecular sieve.

4. The microsphere catalyst for the conversion of oxygen-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

phosphorus source for the phosphorus oxide can also be derived from one
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Si02 is derived from silica sol Al203 is derived from one of alumina sol,
pseudobochmite, pseudoboehmite, or a mixture thereof T is kaolin AO is a
alkaline earth metal oxide MeOQ is a transition metal oxide MCSLIP 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 particles
contained in the slurry after the colloid-milling have a diameter less than
20-um, 90% of the payticles have a di t h a 0% :
L Rt A e BT SRIShye, hotpHd Hhthonium

Q@ﬁf@'ﬁ%&@f P sphvessinohixyges teatyfinthdothpaends ieasletoast of the
claimed in claim 1, characterized in that the diameter of said microspheres

iphespheges spade mythe migrasrhetie crighest saldlyddir the

conveysi f - il ' lai n.claimy .: .
B SIELRase bR BAGAG SO WRaining
ajumipothdsutcefefissidatlaiimednid tieiphdsierescsetines for tead the source
phosphorus oxide are derived fromn silico Iuminoc%hosphate SAPO

hbleeidaA kRO erthmeahfiidesif st Rt dpRBs g Ol QBis, inorganic
DAE U ISR salfl'o@@ﬂgﬁﬁﬁ,pﬁﬁif&?ﬁfﬁ{y@rf@g@ﬁrﬁp%ﬁeE?iﬂﬁ)g’tfure thereof,

oxygen-cofitaining compounds to ‘olefins as claimed in cldim 1,

chadadterizieddh thetssaidsiienn solirtecfoalita Bikcenottiden=inlalerides in the
derived from one of silica sol and kaolin or a mixture thereof, and the total
ASEeere Gﬁfﬁiyﬁié%ﬁ'c%%e in the microsphere catalyst is 5-55%.

> The MNERIRID SRS (AFARE FRK RO R R QIBH COF 8Ky BEn-containi
comp%ir};ﬁg toﬁg%e%‘%] as }clz aiérgea(tj% claim 1, characterized in tha gair(lj contanms
atomiputmssuee fefitie @ whinaednmidaine tiedhadacomipee bf dhatiha source
sol, pseudobochmite, pseudoppehmite and kaolin qQr a mixture thereof, .
el i HACE {BFIR KM A\@e&%r% REQlALSGYE, @ oxide,

G hhic SBit'He &%ﬁ?@@ﬁ[@ GPWXﬁﬁﬁ%,t%ﬁﬁﬂﬁ?fﬁioéh?Eimium, manganese,

oxygen-containing compounds to olefins as claimed in claim 1,

draraatehiatiy iridkel saappeosphorus goreerifomtherphospktones thieicko f, and the
can also be derived fraqm one MCSLLP of phosphoric agid, ammoniym
TRIAR EPRLIHAR] APE LATSERERIAdyo BhOSRS ABr Lo R catalyst
therpafg@and the total mass content of the phosphorus oxide in the

microsphere catalyst is 10-45%. 7. The microsphere catalyst for the

convedsidihef miggespbarmioaiglystnfmutiss wooledirdes dhinedgencizomtaining

T D T S RS PR B s
SHOKBYPIRRALyF fsaPYE dRrael asthEa irhnasyiAenieadRidhe

alkaline earth metal’oxides in theé microsphere catalyst'is 0-8%. 8. The
microdpherbeatdlys sphitre aatabystofootbgygenveasiainiog oxygourdytaining
to olefins as claimed in claim 1,.characterized in that the source.of said
EEROH S A R IS R RES G B o s A A higed I that the

IRRFORIIA HX Sraanlf fAkRPREBat APl Te SHERAHN.

manganese, iron, cobalt, nickel, copper, zinc or zirconium, or a mixture o
theredf] adththentieted sphssecatehy sif fhe thansitionensianoxfdexygenecontaining
microsphere catalyst js 0-16%., . 9. The microsphere catalyst for the. .
O RCHRGSE £y S5 B A B RAD Ol ST bl S REARHEG Wathiet said
| cabpapatesnedhs @aeeald N |t fatabishisedsyny Mg psin@@ntaining
spray drying method. 10. The microsphere catalyst for the conversion of
ssepevoaainmebnmounds to olefins as claimed in claim 1,

chara ?riﬁd in that the attrition ipdet\x f%ﬁid rnicrosphere gatalyst is less, . .
thanz(i. . The microsphere catalyst for the conversion ol oxygen-containing

MCSLLP
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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 MCSLLP

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

SRR G ARG oKfls pass SRGIRTIERTn e said

he microsphere catalyst for the conversion

SHGED-oo AN RSOMpolnds 4o siefiasiaaalainibebirstaipodent in the catalyst
characterized in that the metal contained in said MeAPSQO molecular sieve

i1h &6t AR ARIMAPArRRINIFRT SRR MErREACEE. ifoh tal, nickel,
a3 PheiicibsBhete éﬁ'ﬁé{gfﬁ theregl co’n‘b&&%ﬂ‘(‘g?foé%fgﬁ-containing
catalyst for the conversion of oxygen-containing compounds to INS as

claimpdiin diaion Slefhasanterladohéa thacsaich SARBaaMeARGDImthaculae metal
sieve is one,of SAPO-17, MeAPSO0-17, SAPO-18, MeAPS(Q-18, SAPO-34, .
VeRpERaAnsynd MeMexP spolacelap eeee Neaps oLt faynpe,sganadium,

- (xt th f i t
e et Oy oA CompauNan or 2

tmotefirs thenewling to claim 1, characterized in that the preparation

process comprises the following steps; ) An as-synthesized ..
Siicod hmhSpPR | pes e Gy TR hASHEGEpHaRdaining
“é&&%%%@é"?&“ﬁfeﬂﬁ%eaé‘ Fi;]% Laing aﬁga%a@q %&ﬁﬁi&%%ﬁr% fhat said
matetials containing silicon, phosphorus, aluminum, alkaline earth meta

S R@nsitiovimai2S&e midedwlih drivnizad oraten RO hs e APSO-17,

respective comp S ide mass ratio) are,as follows; SiQ2/

SR NSRBI SRR S T G S R nrs 044,
deRYRs. 69 WQ%PW@HW RSOhHSEH IARPHIENPRTEHEIOBPENITHEPE Bhereof.
mixture theéreof P205/ SAPO =0 - 3.0 T/ SAPO = 0 - 5.0 AO/ SAPO =0 -

0.7 MES/ SAPQreftardtidhi20isifp0= af0-87e0 Tricckespha®© isataliatindor the
earth metal oxide MeO is a transition metal oxidg . .
conversion of oxygen-containing compounds to olefins according to claim
1, characterized in that the preparation process comprises the following
steps:

a) An as-synthesized silicoaluminophosphate SAPO or metal-
containing silicoaluminophosphate MeAPSO molecular sieve, a pore-
forming agent and at least two of raw materials 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
AlLO;/ SAPO=0~4.5 Al,Os is derived from one of alumina sol,

pseudobochmite, pseudoboehmite, or
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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

particles contained in the slurry after the colloid-milling have a diameter

less than 20 pm, 90% of the particles have a diameter less than 10 pm, MCSLLp
and 70% of the particles have a diameter less than 5 pm; c) The slurry

obtained in step b) is dried using a spray drying method to prepare

microsphere shaped particles; d) The mntospherthshep£d particles are

calcined at 500-800C and therefore a catalyst for the conversion of
oxygeﬂz@ﬁf{tgiﬁiﬁ@czorgp‘oéﬂ@s to olefins is obtained.  16. The method

as cl im,glaim, 15,.characterized {n that the pore-forming agent added
in sa?:iizt ﬁ‘g))ﬁljs n tureﬁg Qesbanialfplc)swl%laé(gﬁ)? starch. 17. The method as

claimeddyy gaip3 s ghargcterized ADHatdhglameed A BB JRiquNg
agent added in said step a) is 0.01-3% of the total mass of all the

inorgavie @%i8ésPO +80 Thé. hhethoVEeRlisirérhinsiizm Bt ehardcerized

in that the spray drying device used in said step c) is of pressure type or
centriﬁg@@ﬁeg@: T0~37.0

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
particles contained in the slurry after the colloid-milling have a diameter
less than 20 um, 90% of the particles have a diameter less than 10 um, and
70% of the particles have a diameter less than 5 pm;

¢) The slurry obtained in step b) is dried using a spray drying method
to prepare microsphere shaped particles;

d) The microsphere shaped particles are calcined at 500-800°C and
therefore a catalyst for the conversion 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.
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