Description A noble netal-containing titanosilicate material and its
preparation nethod Technical Field The present invention relates to
atitanosilicate material and i tsDﬂs'marpiltlm met hod. Specifically,

t he present—inventionm concerns a nobote netat=contarmny
titanosilicate material and its preparation nmethod. Background of the
I nvention Titanosilicate is a novel hetergatomnol ecul ar sieve

devel oped fromthe AeHPB!/e I‘Q@@E‘coﬁﬁéﬂ%l}lgtm%}%]dcﬂqmgﬂaﬂcat e

nol ecul ar sieves currently MFl -t ype
structure, TS-2 having the I\?E@fth? e Iﬁ?&'ﬁﬁ?‘é&%@m 22 having the
MAMtype structure and TS-48 having a relatively greater pore
structure. Anpong said titanosilicate nolecular sieves, the
titanosilicate TS-1 devel oped by Enichem Italy, is a novel

titanosi| ikephnigal Figldexcel | ent catal ytic selectivity and oxidation
property and fornmed by introducing a transition netal, titanium
into the nol ecular  sieve framework having a ZSM 5 struct ure. TS-1
has not onlfhe pr@e@am‘vqntm reatasato @ titamosilicate materbaltared #s priaparation
shape- sel fu excel | st of ec

Si eves. Tﬁgé ﬁﬁanogﬁﬁ (Ha]:t ﬁatgﬁ alp?@éent Y ésﬁ% %g&%%ﬁuse gbsfe
catal yze vaeiabwontaiging ﬂtmmlhcatermatmmhamisns ppmpard‘at)noneﬂfocbl efins,
partial oxidation of al kanes, oxidation of al cohols, hydroxylation
of phenol s, anmmoxi dati on of cyclones and the like. In the oxidation
of or gani Backgtoamd of ¢he dpveRtibnol ecul ar si eves, hydrogen peroxide
which is pollution free and in a | ow concentration nmay be used as an
oxi di zing agent, so as to avoid the conplex technol ogy and

envir onnemlednqsolhd:atel i9na mmtdlldlewlroiia(bmmqieoum*stVé dﬁv@oﬂ%ﬂs fréra the
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bet It er reantlru@lle TSel diztvmgtme MEISt baacaurgl €8-2i hslvm thad MELt
appl i cati Qn_prosp anosi Lig at al S ct ive
oxi dati onS ‘Fr&aﬁﬁmg%myg m%meé aolf% &gavmg
field of raiok@l@ulvet sgxeatercl@@ﬁ )S&fu&turla DQﬁfd tsafh tltbiﬁeaﬂic%t@ molecular
wel | -acknow edgeijl g{ een (f TE ¥1 glroij f

e~tl niche taly, 1s a novel

a
SIEVES fanosilicate Jl'ggl eve ope
titanosilicate having excellent catalytic selectivity and oxidation property

and formed by introducing a transition metal, titanium, into the molecular
sieve framework having a ZSM-5 structure. TS-1 has not only the catalytic
oxidation of titanium, but also the shape-selective function and excellent
stability of ZSM-5 molecular sieves. The titanosilicate material as a
catalyst can be used to catalyze various organic oxidations, such as
epoxidation of olefins, partial oxidation of alkanes, oxidation of alcohols,
hydroxylation of phenols, ammoxidation of cyclones and the like. In the
oxidation of organic substances using TS-1 molecular sieves, hydrogen
peroxide which is pollution free and in a low concentration may be used as
an oxidizing agent, so as to avoid the complex technology and
environmental pollution in the oxidation process. It also has the advantages
of energy conservation, economization, environmental benign
incomparable by the conventional oxidation system, and has better reaction
selectivity. Thus it has a great industrial application prospect. The
titanosilicate as a catalyst for selective oxidation of organic substances is
deemed to a milestone in the field of molecular sieve catalysis.
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oxidation nerely includes water. However, the aqueous sol ution of
H202 is difficult to be stored and transported H202 is extrenely
unstable and wll be decorrposed \Desclblep‘h[pmn contact with heat,

| i ght, rough surface, heavy netats and other inmpurities. Moreover;
speci al safety neasures shall be taken during the packagi ng, storage

and trans ation 0 rrosivi t . t her eof such
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propy| ene Vb the desvasitsana proeess ibywhitmbl,6p-iPastd- 1 as the cat al yst.

In addition, US 6867312B1 and US 688489881 al so made such studi es.
Al though said technique is carried out under mld reaction

condi ti ondAdd daas be dowdtlyesyothiesized (ryaywsing hids artrhr()z,gﬁmi theheatem
are the s
cat al yst E’ﬁ 1 E)Zaal [ t§l ypjgﬁég%l%{eésl ﬁkdﬁ Wé lfﬁ&éﬁkgvtpﬁaﬁ %é ivo—]}2 aﬂ%qszzgégrséw
and develsypthesizofl £ dnddbbnianididd the orgardpanateriandorasdid y?h@ thee
corr espond] t conve at e
Fenct | ono.CoRRAR I g tisS dhnCRR RS Fketf ARIVEHRChe sURCE PR P B
the cat alamit so Dasarei thiei efifective bempzb\nents tor $ynthe§1|\mm£g HJ®, bh Qrsﬁﬂgﬂdsl
that the n netal s such.as | ke are supporte
on the 11 ERdOp PeRy P LISSmEts fengrd Biccitdies:on Subeuing fhizan S
sel ecti ve thei tltaiosdlicgtac mateript ogesia @ttuorpr@duCe SBIa@gafféﬁSthd *’s%lectlve
present inv t|onoprrOV| des obI e tal - tal t tano?| i %a el
mat eri al %&r}ﬂ PrEAE 8 NCHSe QFa?tXlaH?P - et al (J. Cata
1998, 176:376-386) made studies on the propylene gas phase epox1dat10n
by using Pt-Pd/TS-1 as the catalyst. In addition, US 6867312B1 and US
6884898B1 also made such studies. Although said technique is carried out
under mild reaction conditions and has a good selectivity (may higher than
95%), there are the shortages of relatively lower catalyst activity, worse
catalyst stability and the like. Thus the key points of the research and
development of said technique lie in preparing and modifying the

corresponding catalysts so as to enhance the conversion rate of the
reactions, and improving the anti-inactivation and regenerability of the
catalyst.

Description of the invention

In view of the shortages that the noble metals such as Pt, Pd, Au and the
like are supported on the titanosilicate material to in situ produce H,O, for
the selective oxidizing reaction process of organic substances, the present
invention provides a noble metal-containing titanosilicate material and its
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The noble netal -containing titanosilicate material provided in the
present invention is characterized in that said material is
represented with the oxide form DescH igetl®Si RyEOnZE, wherein x
ranges from 0. 00T to 50.0; (y+¥z) ranges from 0. 0001 to 20,0 and

y/ z<5; E rmppasgivrsn@tkodr nore noble netals selected fromthe group
consisting of Ru, Rh, Pd, Re, Gs, Ir, Pt, Ag and Au; mis a nunber
satisfying the oxidation state of E. The crystal grains of said

material CEid aobl@ nhietal @onsdinkitd itaosilicate ﬁﬁ@&ﬁﬂ%ﬁﬁﬂﬁé&%cmwﬁf@sent
structure.. In t.he.nogl e netal -containing ti t,a£03| |Tcate materi a
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pr ef er abl (YfEdraDgedrem @O00otn 26k @ fandalylz<ty; o repreésents ofie 9f more
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[ er . angd/ or, .
too o moTeBLY eBis o naitle IBPE%’&I St va) BV etEicor of a
val ue of wsaghing(cbheaveicahyverhstraehudez val ue is the sumof z value of

each noble netal. For exanple, when the noble netal are Pt and Pd,
said material is represented wth the oxide form of

xTi Ot2 |100$h_&BE |rE5]tcb(lb' %E%t@l—ctfihiaﬁﬁﬁ% ﬁtzlﬁlosi’l%ddtéxfiatelrilﬁﬂ ‘f)ggﬁ?dedzﬁléthglgrlelsgr\}&
crystal grains.of said material, 1u r. par y
st ?/uct ur g,m}iﬂ%u?lprex da0LES PEIeratdy fg?ﬁ’( ﬁ@q[:ﬁ‘?q gg/ &y ﬁ@p&bw]ait%; pfmore

I e s ety et
nm e henze i
mg/ g, pref r<§b($| @Oﬁlatp i re Epr%r ﬁymﬁm ke d0, tmestpraderably Srem

a tenper aQUO E t617;29%. is ﬂe‘f@rﬁ@ﬂ%%@ﬁléﬂ”@ ﬁﬁmrgéfg&mnwes ylallhz 6
s a hysteresis f O&%s get en the adsaqrption isothernfand desorption
i sot her m Hretasably kigs itaapdr anosePreterayrrams Brdbk t@ 0.8 Saigd goble metal
mat eri al . j | f P : - b Fbliepen
Dot veen  hoProcr Bodr e oF TROF Selected Rom t@fﬁ?ﬁ‘ifﬁ@“&@%%{ PUnTEnAE
the nitrogBf Adsdnprg preissphlyi Pd M/Dhé}f[t Y¥headberpeblenmietalgargatwe or
than 2% o ' eV Maly ' o Pt
The cavi tEnéﬂgfﬁ‘f‘%%fﬁgﬁg??ﬁ%’«82%’%‘?@3%@2%%%‘?35 thE3unh U, § 45 gf Y
Descri pt i &@ble metal; and said z value is the sum of z value of each noble metal. For
example, when the noble metal are Pt and Pd, said material is represented
with the oxide form of xTiO,-100Si0,y;PtO-y,PdO-z,Pt-z,Pd, i.e. y=y;+y»;
and z=z,+2,. The crystal grains of said material fully or partially contain a
hollow structure, and the cavity portion of the hollow crystal grains of said
material has a radial length of 0.1-500 nm, preferably 0.5-300 nm. The
benzene adsorption capacity of said material is at least 25 mg/g, preferably
at least 35 mg/g, measured under the conditions of a temperature of 25°C,

P/Py=0.10 and the adsorption time of lh. There is a hysteresis loop
between the adsorption isotherm and desorption isotherm of the
low-temperature nitrogen adsorption of said material. At a relative pressure
P/P, of about 0.60, the difference between the nitrogen adsorption capacity
during the desorption and the nitrogen adsorption capacity during the
adsorption is greater than 2% of the nitrogen adsorption capacity during
the adsorption. The cavity portion shape thereof can be varied, not a fixed



shape, such as in circular, or rectangular, or irregularly polygonal,
or irregularly circular, or conbinations of these shapes. The
crystal grains of said material Begcﬁhnﬁkomwystal grains or are
aggregate
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and noble netals have better dispersibility. Mreover, the hollow
structure of the noble netal-containing titanosili cate material
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steps o eneously mixing titangsilicate, roe agen
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step (1) PK RYIECRE: reaction kettle, reacti ng under the hydrother rral
treatnment conditions, recovering the 4 Description

The present invention further provides two methods for preparing the
noble metal-containing titanosilicate material above.

One of the methods provided in the present invention comprises
homogeneously mixing titanosilicate, protecting agent, noble metal source,
reducing agent, alkali source with water, feeding the mixture into a
reaction kettle for hydrothermal treatment, filtering, washing, drying to
obtain the material. More specifically, said method comprises the steps of

(1) homogeneously mixing titanosilicate, protecting agent, noble metal
source, reducing agent, alkali source with water to obtain a mixture having
a titanosilicate (g) : protecting agent (molar) : alkali source (molar) :
reducing agent (molar) : noble metal source (g, calculated with single
substance of noble metal) : water (molar) ratio of 100 : (0.0-5.0) :
(0.005-5.0) : (0.005-15.0) : (0.005-10.0) : (200-10000); and

(2) feeding the mixture obtained in step (1) into the reaction kettle,
reacting under the hydrothermal treatment conditions, recovering the
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product to obtain a titanosilicate material. In said first
preparation nmethod, the m xture has a preferred titanosilicate (Q):

protecting agent (m)l ar) aI kal | Be@qumrgr) redum ng agent
(rmolar): -r T : i

nobl e net | | 0 005 1.0) : (0.01- 2 0) ;
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nmet hod above, the tltan05| licate in step (1) includes various types
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pol yvi nyl (gbbcgdq@ pol yet hyl ene and derivatives thereof, and the

surfactantt”Is seletted from the group consisting of anionic
surfactant, cationic surfactant and nonionic surfactant. The

ek 19 A9RGB A e i BB B o P e

sodi um cwlarmus typlesreli titdrusilivate anbherular spvestlediihgovarides gtragtures,
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consi sti anEZSMdQUml Pividiydr T8 Bad HoliaMS UnTiavidividBdand Tite like,
nobl e netal f$ utr)c step (1) of the af or esai d preparati on met hod i’s
an i nor gaffEl¢ lé’e{;,gﬂlc subst ance of said noble metal, which may be
selected fromthe group consisting of oxides, halides, carbonates,
nitrates lumnitrates al C salts hydrodees and

ot her conﬁngwmwr@p?eraﬁem Tefhadia Oﬁkﬁ?&‘i’d’r&&w%‘& @8eR51%A n@lm&r@r
the pall a@ummr«a@aeraﬁy the yhﬁ@rlgadéléctéﬂdfr@ﬁl Qh@agrbﬁpp@éﬁﬁ%

sour ce, Whei.YT:’ i nor d| um s rce IS se ed from

iC
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nitrate, adl um sa] anmonpi ac, .pal | adi um
he group consisting of anionic surfactant, cationic surfactant and nonionic

surfactant.

The reducing agent in step (1) of the aforesaid preparation method may be
selected from the group consisting of hydrazine, borohydride and sodium
citrate, wherein the hydrazine is selected from the group consisting of
hydrazine hydrate, hydrazine hydrochloride and hydrazine sulphate; and
said borohydride is selected from the group consisting of sodium
borohydride and potassium borohydride.

The noble metal source in step (1) of the aforesaid preparation method is
an inorganic or organic substance of said noble metal, which may be
selected from the group consisting of oxides, halides, carbonates, nitrates,
ammonium nitrates, sal ammoniac salts, hydroxides, and other complexes
of the noble metal. Taking palladium as an example, the palladium source
may be an inorganic and/or organic palladium source, wherein the
inorganic palladium source is selected from the group consisting of
palladium oxide, palladium carbonate, palladium chloride, palladium
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hydr oxi de and ot her conpl exes of palladium the organic palladium
source is selected fromthe group consisting of palladium acetate
and pal | adium acetyl acetone. TheDgseg¥ iptiorce in step (1) of the
af oresai d
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general fornmula of (R )4NOH, wherein R is al kyl having 1-4 carbon
atons, preferably propyl. The aliphatic am ne . conpounds have a
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R oy s P ik St BQHH%Q ARG e o daRAE el siirae
conmpounds igselevted ftaad theqrou eccgfsmstmgtoﬁwslbamm@fquatemary ammonium
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ot epar at | AICH CRTPOHANG ATBTRHE CURIc PR Re oo PO YIRS Compastinds
added. Th@nldylmmliiegtteérebfeat ment conditions in step (2) of the

aforesaid preparation nethod refer to the hydrothermal treatnent for
2-360 h at a tenperature of 80-200 C and an aut ogenous pressure.

Sa:]I dt ' ecovEid q ﬂatdth@ﬁ}esa?nﬂn%n\li\@ﬂlﬂ a@?o ddmgehﬁké E! g@néfhéiiggrsrﬁﬂh of
an ere specja i ecoveri ing
general |y (Eo)\&?(i[)gt?s"%ﬂﬁ'@l R)l @i&l a\ggghl §H|%@m3dpwfﬁ§aub’ nepyl.
crystallized product, and the like. 6 Descrl ption The second
preparat i method provided in the present inventjon specificall
conpri sescﬂﬁ‘e a&ﬂg’&élcoﬂmlllﬁ RemRsmslsy gﬂ\/’enﬁlngm?r@l tiormwa solik C? IXz)n,
silicon Squticrein T{Z‘%'eﬂkﬁ]})éf aﬁqeyhd&fétﬁﬁmgm BIEHbon"AABIE, HRideh 1§<1?Lt§152
wi th water bﬁaln a mxturé havin

The aliphatic amine compounds are selected from the group consisting of

ethylamine, n-butylamine, butanediamine and hexanediamine.

The alcohol amine compounds have a general formula of (HOR3)mNH(3_m),
wherein R’ is alkyl having 1-4 carbon atoms, and m is 1, 2 or 3. The
alcohol amine compounds are selected from the group consisting of
monoethanolamine, diethanolamine and triethanolamine

In the first preparation method above, a protecting agent may or may not
be added.

The hydrothermal treatment conditions in step (2) of the aforesaid
preparation method refer to the hydrothermal treatment for 2-360 h at a
temperature of 80-200°C and an autogenous pressure. Said recovering
process 1s well known by those skilled in the art, and there is nothing
special about it. Said recovering process generally comprises the processes,
such as washing, drying of the crystallized product, and the like.



a silicon source : titaniumsource : alkali source : noble netal
source protecting agent : water nolar ratio of 100 : (0.005-50.0) :
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silica gel,” silica sol étncril organic silicate, preferably organic
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titanate pasduct toaststaiptheotitanid’fli@reengteriad bMth@ peésehit (Fdntddn Wher ei n
R5 is alkyl having 1-6 carbon atons, preferably al kyl having 2-4

carbon atons. In the second preparation nmethod provided in the

present i yehé setond beepahkiahimegwdcsrdvided ¢R thé préserd iAVSAB6RAA KD (2)
anmmoni um al ka] i CO”&POHnd or a . .
may be repeated once or many times if necessary.

In the second preparation method provided in the present invention, the
mixture in step (1) has a preferred silicon source : titanium source : alkali

source : noble metal source : protecting agent : water molar ratio of
100:(0.01-10.0):(0.01-10.0):(0.01- 5.0):(0.0005-1.0):(500-5000).

In the second preparation method provided in the present invention, the
silicon source in step (1) is selected from the group consisting of silica gel,
silica sol and organic silicate, preferably organic silicate. The organic
silicate has the general formula R%SiO,, wherein R* is alkyl having 1-4
carbon atoms, preferably ethyl.

In the second preparation method provided in the present invention, the
titanijum source is an inorganic titanium salt or an organic titanate,
preferably organic titanate. The inorganic titanium salt is selected from the
group consisting of TiCls, Ti(SOy), and TiOCl,. The organic titanate has
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m xture of a quaternary amoni um al kali conpound, an aliphatic am ne
compound and an al cohol am ne conpound. The quaternary ammoni um

al kali conpound has t he general fpewrapﬂ|drR6)4NO—| V\/nerel n R6 is
alkyl havino =4 —Ccarnofn btreteranrVy—Prop A 3 3

am ne COWH@%@}&@F féﬁﬁuﬁeBFpﬁgOfI@ %%ﬁe%lnaié "i"s"éﬁlllyl M?ﬁ'i “128 %r%on

al kyl or dene havin at ons

al i phat i c aiemsepreferaidydky &‘élmgcl-écp&rb@m&tﬁmsgroup conS| sting of

et hyl am ne, n-butylam ne, butanedi am ne and hexanedi am ne. The

al cohol am ne corrpound has the general fornula of (HOR8),,,NH(3_m,
wher ei n Rénitheasegand peepargtionsmeshodmpravided imrtlienpiesent idventian, thee

monoot hanal o RV sieph (PELSR At oY it ABCH, bl ap

prepar at i onixtetehod gruaiatpary ammenprmasalkalii compound, alnhalipham erhineg

i t ed
Foom the oML 2Rd, ?Hél§§ﬁ§”%%ﬁ§p§ﬁ%ﬁgﬁﬁ§bﬁ3§ Bhistriiafi; effihdtium
pol ystyr elaH{alpobmpmyid héd the genelrad)tﬁmanhh%c eﬁeR hN@IH; wtedreieR 1s alkyl
th f romt ou sti n
anle{)ﬁloc sﬁ:ag%a i ﬁqu %EI i ffeﬁlieﬁﬁé l)ﬁndi)rﬂBXfogﬁEe ﬁﬁpgejﬂﬁnta
noblhedrret ebnq:omnu;b hias thice genidral Q‘bmi‘iuéba ta:fﬁ)R GN?E)Q eWhBﬁblﬁrRﬁaSaalkgh or

t ubst ange of ,sai

i on g A SRR T R RO AR BRE T 150 2. T EuPTAGe fmine
car bonat esomp“uurrcht &s, seleotad Uﬁmnt rthtesgr aonEistiA i@ﬂ t 8thy Ilallmme
o ol 'P@t”?@ﬁiﬁ‘ééaq?ﬁ%%‘rﬁﬁs?feeﬁﬂ%xeee Giathiner gzi%c b
or ?an{ cdpabhqsbtmm heytseg enéifa@rft@hﬁuldmfl(ﬂiﬁ?& J;IN?H al I amewgwnsgélﬁﬁ%lkﬁ
sel ected from consi s a
car bonat e;2a¥H1§ 204 gﬁﬁ%ﬁ? 8, andpﬁ%isaii 2 ga C(H'Q Iaéﬁlfrl?rﬁ%mﬁﬁﬁndm

nitrate, Pﬁ' |Mé¢tﬁdsaﬁcﬁﬁm'ﬂh@0 , grd | adindmt g;g@dﬁr‘ ggnl@a?@gfeﬁég%{l%mme

conpl exes .0 i um r gapi c. palladiu
fromthe Qi‘?ﬁlg iﬁ‘ﬁ%ﬁnﬁq tréﬁt BHP PBPINEM acetate 8 Description and
pal | adi um acetyl acetone. In the second preparation method provided in

t he present invention, the .reducing agent in ste 1) is selected
fr Ompt he gm bg Qe@ﬁgdsprmr@mon methogd p%owded n thg p(re)sent invention, the

protecting agent is a polymer or surfactant, wherein the polymer is selected
from the group -consisting of polypropylene, polyethyleneglycol,
polystyrene, polyvinyl chloride, polyethylene and derivatives thereof; and
the surfactant is selected from the group consisting of anionic surfactant,

.—(

cationic surfactant and nonionic surfactant.

The noble metal source in step (1) of the aforesaid second preparation
method is an inorganic or organic substance of said noble metal, which
may be selected from the group consisting of oxides, halides, carbonates,
nitrates, ammonium nitrates, sal ammoniac salts, hydroxides, and other
complexes of the noble metal. Taking palladium as an example, the
palladium source may be an inorganic and/or organic palladium source,
wherein the inorganic palladium source is selected from the group
consisting of palladium oxide, palladium carbonate, palladium chloride,
palladium nitrate, palladium ammonium nitrate, palladium sal ammoniac,
palladium hydroxide and other complexes of palladium; the organic
palladium source is selected from the group consisting of palladium acetate
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hydr oxyl am ne, hydrazine, borohydride and sodiumcitrate, wherein the
hydrazine is selected fromthe group consisting of hydrazine hydrate,
hydr azi ne hydrochlorlde and hydrapeg@rQWﬂﬁyﬁea and said bor ohydri de
is selected O e— g oup o6 Sio merii re-de—and

pot assi umynasa Scet d@ﬁﬁﬁared with the prior art the catalytic
and OX|d|Z|n35a§¥?9?fy ahd the product selectivity of the
preparation nmethods provided in the present invention are obviously
i ncreased n t e [ Vity
and ot abi Lo Seo® prtdaBh At A ROV in (B8 Fetbht Lliedid Yihe
saggi ng strediecinge agont allnnéﬁelby(lt)hes crojectatl fraannshof glldu@ remnsistalg  of
provi ded

of e r CHGrORy BEERE AR S RO nh SR AR SRR ke BhERIR R

(e.g. ar dmyahramncotmsalmgd framt Hbe cgraalpy tdomsistirg |(1fnhydrazme hydrate,

compounds, Sa E IR BohlEid G e SHlitBl oo s ROl apids is
Dr awi ngs Eetpcteld fromsthichgraars copsisting defs soghituine borehy deidesdnd povassaim

the |ow r re nitrogen adsorption of Conparative sanple 1313-1
I n Corrpaf@%%@%npl e 1. Fig. 2 shows the adsorption-desorption

I sot hermal curve of the |owtenperature n| t rogen adsor ption of
Sample A 3. sho the esor t| on

a0 hor e P EDRER fYiLh e pFicE igbrte g ARideRE Rt and the
Sarfplhe B ;pmodix@trfsél@cﬂwtﬁl of thes bwparhhﬁnaﬁmh@&s %rod@@éd dhi g present
i sot her ma

f t t d
Sanple C { Iﬁ‘(’:%@\};(ﬁb%ée 30%‘1'1%}5 \g’gllgfﬁ 0 rgqg’ Sogtﬁ)qﬁqoglﬁve better

i sot her nakcagil gﬁ@ zﬁftnhh;e aﬂcp\stélﬁﬁgﬁr(%él@xﬂhﬂ@g@) qesad@itior) sihce the
Sanpl e D - desorpt | on

n shows, t Sor pti o
i sot her rrah“oél&)l“(/g)? é@ggﬁg S&HW‘F@ Lﬁ’iﬁ?}ﬂ? 8@%3 gajflﬁtqfothednaterlal

Sanpl e E pRowdeANnethe p &s&@ts r%li’éatﬁﬁl 1sFa(Bvanlag&9X§td fie d1s ersmn of the
adsor pti on-desor pti on thSOt er ve of the”, |lowtenp ture
f

ni trogen 5@%‘"6%‘@ idortheapppdudt imokscalg) especiplly. IBa@me lechles (e.g.
adsor pti 0graleaatRidrRPoli RN & BB catalyiGe Péadtlis, it is specially advantageous
to the catalytic oxidation of aromatic compounds, cycle compounds and

the like.

Brief Description of the Drawings

Fig. 1 shows the adsorption-desorption isothermal curve of the
low-temperature nitrogen adsorption of Comparative sample DB-1 in
Comparative Example 1.

Fig. 2 shows the adsorption-desorption isothermal curve of the
low-temperature nitrogen adsorption of Sample A in Example 1.

Fig. 3 shows the adsorption-desorption isothermal curve of the
low-temperature nitrogen adsorption of Sample B in Example 2.

Fig. 4 shows the adsorption-desorption isothermal curve of the
low-temperature nitrogen adsorption of Sample C in Example 3.

Fig. 5 shows the adsorption-desorption isothermal curve of the
low-temperature nitrogen adsorption of Sample D in Example 4.

Fig. -6 shows the adsorption-desorption isothermal curve of the
low-temperature nitrogen adsorption of Sample E in Example 5.

9



| owt enperature nitrogen adsorption of Sanmple Gin Exanple 7. Fig. 9
shows the adsorption-desorption isothermal curve of the

| owtenperature nitrogen adsorpti Desdr igtridre H in Exanple 8. Fig. 10
shows t he-—adsorptt+on=desorpt+on—tsothermal—curveofthe—————

| owt enpe ur e ni e ds | C l:od ellz-ﬁﬁﬂpl Fig.
shows thqu 'so?pt F%é\?gegg?pt%wgg?ﬁieersﬁgﬂqéﬁrvlgb.g’f the Gurve FOf- el
| ow t enperl@brtanperataiseniteessr pdsasption davampleFiin Example610. Fi g.

12 shows t agso L QN-4leso ' S t
IovaterrperfggUr;g n?@é@%en@gds%%@gﬂho S@m ﬁg{).n aalrlrprtgqu. (&g?he
13 shows tlhw-tRraperaters niiragescadserpiborafssample Geiv) Ephotpdg7aph of

Co [ Ex - 11l At I ; t
Trana ssildB Eoectionsyther ARRBliahidSAOR sdtherhtil  chiRE1r ¢ e
Exanpl e 1.lomi-tempérasiumsitrdgenTadsmaptioniafrS&hpht Hoin Ekﬁnquleﬁpe (TEM

h -of ' . 2. 1F . t ransm ssi gn
B'ect ron Niigr od BoniiEyfit, - aSBntigh-gb Shagibh clBtRerag, TR S e
17 shows ﬂbw-tﬁmpisnaitlztei gm@?nad?m%?[gﬁmnpldlﬁwmhq?leq.aph of

S l e D i EX , . shows e Transm ssj on ectron

Ma(r:rP ogcopgquEi/?ppﬁj&%r Qg‘% BESO@EW'QGEFPH% a’r‘?ﬂﬁée@?a Fi 'TVEo hothe
t he Tr ansiowsstemnpétatate witrdgenr adsoeption BiNamphd dini Extanople rnpl e F in

Ex l e 6...Fi 20.,sh th m ssion Electron Mcroscope (T,
oot ogr apiF 181 *12amioaes HiF CRSNIRUOR-eRPst. sIORTTRY Touyem o
El ectron %W—tﬁﬁp@@tﬁfﬁﬁh&rcﬁ&tm&pﬁoﬁbf SwanpleeKHn Bx&nprell¢. 8. Fig.
Sarpl e | HEEKAABPESce GSTSSyRBMEIeCHOn VAR CBE &1 1BV PHobaeraph of
M cr OSCODCdﬁEMatﬁ{‘BJEQQﬁQﬂ% DB-1 sy %ra’ft%ﬁéﬁﬂftol% 10. f Fig. 2|4 shows
tE;]:rrglr Zmi}q_iéi 3 %hgwesctthreoflransﬁlrigssiggpglegtrowhdqch)otsg ;r)g%t}E?\/I) pﬁ%rtrggr%p (;tn

Sample A in Example 1.

Fig. 15 shows the Transmission Electron Microscope (TEM) photograph of
Sample B in Example 2.

Fig. 16 shows the Transmission Electron Microscope (TEM) photograph of
Sample C in Example 3.

Fig. 17 shows the Transmission Electron Microscope (TEM) photograph of
Sample D in Example 4.

Fig. 18 shows the Transmission Electron Microscope (TEM) photograph of
Sample E in Example 5.

Fig. 19 shows the Transmission Electron Microscope (TEM) photograph of
Sample F in Example 6.

Fig. 20 shows the Transmission Electron Microscope (TEM) photograph of
Sample G in Example 7.

Fig. 21 shows the Transmission Electron Microscope (TEM) photograph of
Sample H in Example 8.

Fig. 22 shows the Transmission Electron Microscope (TEM) photograph of
Sample I in Example 9.

Fig. 23 shows the Transmission Electron Microscope (TEM) photograph of
Sample J in Example 10.

Fig. 24 shows the Transmission Electron Microscope (TEM) photograph of
Sample K in Example 11.
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Description Mde of carrying out the invention The foll ow ng
exanpl es make further explanations to the present invention, but do
not hereby limt the present inveDeser ipftioneagents used in the
exanpl es

reagents. The titanosilicate TS-1 used in the conparative exanples
and exanples was_ prepared according to the nethod as described in
the pri or Modenf camglying outithednvenitiooe, 943; the titanosilicate

Ti - BETA used therein was prepared according to the nethod as
described in the prior art of J. Catal., 1994, Vol.145, 151; the
titanosil ildw Eolisvmg examiples mkecﬁolmﬁ‘mrmmmzﬁmmﬂoeﬂlmmsenhnme@mon

was prepan C cribed in the prior art
of ABpI p Bzﬂqéﬁ% @%@%gyég?iggl?%?&ghlg%yﬂggnom licate Ti-ZSM 48 used
therein was prepared according to the nethod as descrl bed in the
rior art C: 9 nd_i he

Pt anost | 11015 ReagiSiysel in, B Bral RN L b e GOTimmBRal Riodusts 1of
met hod as chestcalggiine ItehgentSL d}heatlltarm‘sﬂi’mtbl'fﬁsl u$6@5n th&’mbrﬂparﬁ%
The adsor pt| I sot her ma rve o er tur

it ogen. RHCOIIER AROGPRleS S R aiEoRlink 16 she BRI fossrhed
ASTM D4222nQﬁeqnamdaﬂﬁoﬁEKMQQeQnH%EAPVéDBZ8948;Qhe%hhﬁ@ghﬂaﬁﬂﬁbﬂiﬁiﬁm
Device of M ner. tics, USA (ihe Transm sshon lf:]ée troa rods p%
CTEM © photd5f AhEeinr Waleptised cordrdimi s, heamemhod dse desiutiaed in-the
&RF20S-T rygre of Ja@nals,s1 994 eV@lt:MsmlSﬂ CtrheStcittalﬁ@sﬂfcalf@er 2|'d‘£§ddaﬁhdbhe

wh t t | t 20 kV. dit t he e
RN g T TR R SR L AR TGt

static adger des@ibed ogeshe pHOPaiR! bY eABPRMTRal., THHF) Ctvm%atL\Ie the
exanpl e shows t. ional preparation of t

suppor t ed! ﬁwlgﬁﬂﬁpea&%gfréﬁ tggﬁe Oév@ergn%awgpymepagg gaﬁ‘FOliqi@g {0 the
L o) etedTes desod It gy romRONA XAt A0 opBhShun,

pal | adi um gé ‘@r@‘idﬁ@dtlﬁ@oédl%teo’?lﬂgl\gnléé&eﬂat}é@relmh@&nmﬁm@d
\Q/asllhgenggg?gﬂiggytosthé nesthol" 89 Yleks¥riBead! ifdthd PRIRIARL S Zedlitdd 1998,

Vol.15, 236. The adsorption- desorptlon isothermal curve of the

low-temperature nitrogen adsorption of the samples were determined

according to the ASTM D4222-98 standard method on ASAP2405 Static

Nitrogen Adsorption Device of Micromeritics, USA. The Transmission

Electron Microscope (TEM) photographs of the samples were obtained via

the Tecnai G2F20S-TWIN-type transmission electron microscope of FEI,

Holland, wherein the accelerating voltage was 20 kV. In addition, the

benzene adsorption amount of the samples was determined by the

conventional static adsorption process.

Comparative Example 1
This comparative example shows the process of the conventional
preparation of the supported-type palladium/titanosilicate catalyst.

20 g of the titanosilicate TS-1 and 20 ml palladium ammonium nitrate
complex solution having a concentration of 0.01 g/ml (calculated with
palladium atom) were added to 20 ml of deionized water. The mixture was
homogeneously stirred, properly sealed, impregnated for 24 h at a
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tenperature of 40C, naturally dried and reduction-activated for 3 h
in a hydrogen atnosphere at 150C to obtain the conventi onal

supported-type palladiuntitanosDeseipteirdm! yst DB-1. Upon
characteri ot '

Fzatiofr—the—catalyst—was—+epresented—wththeoxideform—

f 6Ti Q2 ' 7 23 .S _| i Rt he
gdsor :ot [ oglt-8 sec?%?#fe od;fjlgﬂgg’ngg%ﬁﬁgﬁ#@%&%@n?‘?@ﬁ%ﬁ'ggﬁgﬁﬁ?ﬁ}%g‘ fiin a
(TEM phot o B T B P o %
saggi ng stpagﬁadgm/mar@.sﬂmt.e @falyst HB-120Jgosfcharacterizatios; Ithe aatalyst

TS-1, | 1\a8ld ?%%3 ' it ) | ki N ' .
concen??at\?%énwg? . ?é&lngnph( (rga c%?ﬁgggg&\)/imnt ﬁ?pgﬁ(g 9Q%gig?8%3d% 0.3Pd.
sui t abl e ahkgretwas nyhyrsterests loppriat theadsocptign-dasomptiow lisothermal onrve
b 1 d 2 ut i t gt: r a ' .
nydr oxi de i g v 1 ErmBRr AT utrdiiht adBOrtion, b, P He *TRRHSion
homogeneodslegtranxMiceostopei ¢ FEM X photuigraph sshawedirae sbHdi stoucture, rather

et apropy TPl Se BRI FROARE, Phc hyarate (ol ar)

pal | adi um ammoni um nitrate conplex (g, calculated wth palladi um
water (nolar) ratio of 100:0.005:0.5:3.0:2.0:1000. The m xture was
then fed into the stainless steel sealed reaction kettle,

hydr ot her ristdndple ated for 48 h at 150C and an aut ogenous pressure.
The resulted substance was filtered, washed with water, naturally
dried, and@( @ tHethaititenosilicagnd$-dr, pdladivm cinmionitie mitraéd coohplex

Upon char SOMSHQ Haite 9 cohEehafiBhG¢ 8107 il (AFRBRRE Wi et
form of 4Rt@R)L00ShGRalleCaPuauEL asfPchydFbeine }/bagairfate lhzmdl ecetyl s thimephyln

i - i i t t {
hitrogen MRESRRAR0" BebffigeS OYATE TPagl < def'e aduiisyy Sphiiche of
P O e i o PeloenicmpLRiratiofn of
ﬁ;vit ES ;I g@%ihbbﬁﬁ%ﬁlekw% ix%ﬁmanac utlilgﬁ %@ ilnhgggl‘lﬁgﬁﬁeuﬁ?}ﬂlw, |
a 12 Destitapositicatesu{gabl e carydurttiméthlyy draazinonitnrdr bedthidé demist) -

Pol yPr opYh ghg ¥y

ar%crircligrclilum hydroxide (molar) : hydrazine hydrate (molar) :
palladium ammonium nitrate complex (g, calculated with palladium) :
water (molar) ratio of 100:0.005:0.5:3.0:2.0:1000. The mixture was then
fed into the stainless steel sealed reaction kettle, hydrothermally treated for
48 h at 150°C and an autogenous pressure. The resulted substance was

filtered, washed with water, naturally dried, and further dried at 180°C for
3 h to obtain the novel noble metal-containing titanosilicate material A of
the present invention. Upon characterization, the material was represented
with the oxide form of 4Ti0,'100Si0,-0.01PdO-0.09Pd. There was a
hysteresis loop in the adsorption-desorption isothermal curve of the
low-temperature nitrogen adsorption (Fig.2). The Transmission Electron
Microscope (TEM) photograph showed a hollow structure (Fig. 14).

Example 2

20 g of the titanosilicate Ti-BETA, palladium chloride complex solution
having a concentration of 0.01 g/ml (calculated with palladium atom), a

12



to an aqueous sol ution of sodi um hydroxi de (having a nmass percent
concentration of 15%, honogeneously mixed and stirred to obtain a

m xture having a tltan03|I|cate ( Pescripbivmwpy! ene (nnlar) : sodi um
hydr oxi de

chioride sgﬂgpgt@t@g@gwmj/m ot Mloridd@ha" dlgB{%g})le{lg%b&eoédded

st ai nl ess tet ael aqeentsedoluaon i of soeivine hyidydxitehdhauing a rma$saqae‘rocnt

i Tered, CshaaAP,0F P2, HhabBaRe Sy, ixEdnthg SRt et

110 C for mixtute hebtiagnat tikanosoliedtenég) e peldppropyiene n(mglar) sodium

char act er ISR PERC otk Ak fheChTaERbahREAO R ¢ WBMgiymochigrie

of 8Ti 02. I(gpSi celcaldtedPdGyvith008kdladibar)e was wabytst e(raelar) | @atioi n of

i rogen SO0GISt | a0 aet T 0 e PuisBikeEad thar fed Rl GFGTBREstecl

(TEM  phgtsledapdncsioarettie hl@jrdﬁthéﬁﬁa'l %'Ltir@atéﬁ' ﬂ)r 25)h PP ahd an
Tetraethyl orthosilicate, tet rabutﬁ anate, palladiumacetate

havi ng a a8EENUSaPIessuse. 0 he1resudic subsiangc ewaw fikered, | washed awithy

e i, WO T b, 0

concent r atnmel omolil@%metah@ninmnﬁ\;gJ Sﬂmant’msﬂﬁﬁt@nﬁta?eemal GE bﬁ Y gireseént
m xture haw?n}% rce jani um sour ce ource.,

pal | adi um'8¥ gbﬂ% en%fbté(?ﬂ, hq,vge%tpr 1al 1 was c}qepresente

100: 0. 03: @xxd&® fﬁﬁhooﬂ%ﬁ@ 1008108t MOOBPAS)-0I0OBPd. SPhéeewas & Hyatdratied
with SiQ2,the. tléa m source i s cal cul ted Wt h Tlgéée,lthe pal | adi um

sour ce islQ9P dyt SRIMHOIPECSEHLIR 18q% %W%]SCFW&O Ptvolcmprature
seal ed reagfrbgen Iadséxtlﬁlomglﬁrgo})heIerTfanshtlengcﬁtdEI&trolﬁ%lar@éco})%qﬁTEM}
an aut ogen sul ted r(%t nfﬁqwas t aken out _
filtered, 12‘GF(P£I aﬁ%‘@ W sUystHEA Migel Pht er nedi ate crystalline
material. Said i nterrredl ate crystalline material was fed into the
rermmant filt rate and then a suitable anount of hydrazi ne hydrate

was then gdded,foy hydrothermal treatment for 36 h at 170C and an
aut ogenous pre sure The resulted substance was filtered, washed

Wlbt h Wat ﬁ"l“etﬂaéﬂltylab#o@ﬂi@@e aﬂ%tﬁ%tﬁl{ii%{[‘ﬁﬁtﬁfa't@d ail@lﬂétgl%lg aééta%@oﬁé\hﬁg a
obtain concentration of 0”81 /m(i calacl:ulate w1t lfa(ilum atom) and Tween 80

were added to an aqueous solution of tetrapropyl ammonium hydroxide

and butanediamine (having a mass percent concentration of 10%),
homogeneously mixed and stirred to obtain a mixture having a silicon
source : titanium source : alkali source : palladium source : protecting
agent : water ratio of 100:0.03:0.5:0.05:0.02:550, wherein the silicon
source is calculated with SiO, the titanium source is calculated with TiO,;
the palladium source is calculated with Pd. The mixture was then fed into
the sealed reaction kettle, hydrothermally treated for 120 h at 120°C and
an autogenous pressure. The resulted substance was taken out, filtered,
dried, and calcined to obtain the intermediate crystalline material. Said
intermediate crystalline material was fed into the remnant filtrate, and then
a suitable amount of hydrazine hydrate was then added for hydrothermal
treatment for 36 h at 170°C and an autogenous pressure. The resulted
substance was filtered, washed with water, naturally dried and further dried
for 3 h at 150°C to obtain the novel noble metal-containing titanosilicate
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Description material C of the present invention. Upon
characterization, the material was represented with the oxide form
of 0.008Ti 02. 100Si 2. 0. 0l PdO. 0. 2PPescrigitiofms a hysteresis [oop in
t he adsor -

(TEN “photiara il Cof The fhbserlt irVetRafr Ogloft Chﬁa‘é £idf, RS iErial
Silica solwas é@prasmtpld Wlthathatcvgldpaformmﬁ;(aa | Saﬁzr{hOﬂBgOaO 2Pd.
sodi um rSLT el ety aelsis Sup th The Sdiiaise de%ﬁfﬁgéﬁ%%sﬁﬂ& Fave
of g ﬁt rgp)o ¢ ﬁlﬂl{mrzltt%am omrtmgeailn(adlsur;mmdl(ﬂ[gt@ ('ﬂ]::i: Hfgarfsntlgsmn
bbtain o ecRehEMiGheort CEMICHRIGHTRLE Shofeif 2 APlaf rbetlub igie.

source : I#gl1 adi um source : protecting agent : water ratio of

100: 2. 0: 5. 2: 2.0: 0.5: 2500, wherein the silicon source is calcul ated
wth SIiO2 the titaniumsource is calculated with Ti02; the palladium
source is calculated with Pd. The m xture was then fed into the
stainl ess ,steel,sealed reaction kettle, hydrothermally treated for
96 h at 1560°FBi " an aut ogenous pressure. The resulted substance was

t aken out t d | c [ nterrredl ate
crystalli nselilr(%%t goﬁ’al t&@lﬁ%yl ﬁ?gﬁl%d ??@g@ff&t (ﬁtaﬁ rqaé‘hﬁﬁ)rr@?? al"ayads

into the roemnantratlohtmﬁ()ei)l @foh] t (catcul atesluimitibpalladiumt atoin hygnld esnéimm
hydr ochl or ad r. _hydrot herymal treatnent at
1200 ana” doteVEepkREhe ditonde MEY A B hdTRhus clollitioh B
filtered, twapmpyh amm/anﬁrm h3duozidey athdi éﬂltamthahunéheha\dhged frﬁass3
h at 120C.to ohtain the, no ‘Hf/ ﬁ%lﬁ net al - conial ni naﬁ{d n03I|I
materi al BOFHHEIE L 0 KEUEF grred d iain
mat eri al wasmmureaimlvmgl wilhcbhes@uﬂc@e faramioi source : alkali source :
| 9Ti O2. 100Si,O2. 0. 5PdO. | . 3Pd. Theretﬁ-,‘}\@}@g)f hyste{ esis loop in the

adsor pt i omAY@IHIBt i oSOVESt her nalIPTO 286N} owi't enP@fek ur gatlo  of
ni trogen 1@@&@0@5 ReD.0(GBR3500, Witerdiranhsi siticon Bbafdd 49 dlenRIs@PFith

(TEM ph%tl ehtlfsarr]lcl)l\fr%dsgurhc%l {so(g\élgltl ated With 'F 2 tllle paldea umI (saogrcle41s
calculated with Pd. The mixture was then fed into the stainless steel sealed
reaction kettle, hydrothermally treated for 96 h at 150 °C and an
autogenous pressure. The resulted substance was taken out, filtered, dried,
and calcined to obtain the intermediate crystalline material. Said
intermediate crystalline material was fed into the remnant filtrate, and then
a suitable amount of hydrazine hydrochloride was then added for
hydrothermal treatment for 48 h at 120°C and an autogenous pressure. The
resulted substance was filtered, washed with water, naturally dried and
further dried for 3 h at 120°C to obtain the novel noble metal-containing
titanosilicate material D of the present invention. Upon characterization,
the material was represented with the oxide form of
19Ti10,-100S10,:0.5PdO-1.3Pd. There was a hysteresis loop in the
adsorption-desorption isothermal curve of the low-temperature nitrogen
adsorption (Fig.5). The Transmission Electron Microscope (TEM)
photograph showed a hollow structure (Fig. 17).

Example 5
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Description 20 g of the titanosilicate TS-2, palladium acetate
having a concentration of 0.01 g/m (calculated with palladium
aton), a sui tabl e amount of SOdI umesl@qﬂ |C5n de and Tween 80 wer e
added to an €0 i S i 5 M e

concentr atZ(Pg o th?:%@anosﬁ'ﬁﬁ?@ TSeQ g?ﬂaﬂﬁﬁ‘ﬁ’ %c ?fa'v Igg % éo‘hc%ﬁiﬁ'tl%naof

m xture havi t anosi
but anedi ad.0k g/m:h (aqajculamddmth pb admmratdm)( mo$lwtz)blc grabbatiiofreodium

acetate (GoBaLARKA! Sha riDeaR! BAIWIL agdlBl 86 GRPLALLLE! ontfon of

st ai nl ess lattar¢dignahed (heaengona kemake, pqrdcmt he:olmbhgratloaat efl f10%),

fi ' or od, TRANREH NS afRER and SRRGAS, o Sy o FRURHER: JNFud S

h at 150 tﬁ:anoslhbaba 0g) heTmenI 80 ofhelart: abutamredaammeg (mcﬂan)OSIdddmame

Tt ool netobuBfBeRaRY ;i PHFLRY acgtief (EntaRSlIEtd S attadfum) -

. . ' i t
gdls-(l)-lr g)tzi L@?ﬁ:ﬁﬂ:@illﬁgg@;@gtdggfﬂo lOThiﬁ}r (3326“@3?5 0.0 $20erdsd mlb@@lﬁb wast then
o Popen_ TedSRe! e SAisIRS sEeTRente réEeritn kafion RO BIRHRALY beatagt for

(TEM phot]ogy Apkt FB@‘@%ﬁi faﬁl ith‘U %hbﬂ§ éﬂém(rEl erhelﬁesulte'éxmtﬁn@e 4hs9

of the tltan03|llcate Ti-Z I um sal anmoni ac havi ng

concent r afflltareds wasbed grith W@t@r,cmatar@lw viried gnd fadhendeiedrfpr 3ah t 150

To an aquegutd st FRRAFET Bopl RGP ERRung, Ay filicdd RlGiA LS

mass per cehé presemantzeﬁtmnnUp‘onl@P{aracmmmqhaIMamrmdvaml fekserited

to obtalna, xt ur e, havi ng icat 123
(ol ar) % gife ¢ Tor H?u(f’nlhﬁg)ﬂgl Ogﬁe)(zﬁ%é&ﬁ@() Sﬂﬁﬁnghére was a
sul phat e G@‘St@ééls loep | a1 the Sa@l'sor;ﬁ'iﬂi@-@l'e@@rﬁtﬂan ciabghdraifAd cokvd of the
pal | adi u\r,& nol ar) ratio, of .100; 0@% Oﬁ@aﬁ 4.8,2000._The

i xt ur e waQWeBRFTalTEn Pistoseh AdsomiaR (Fied) Teansmission Flectron
kettle, hdiarbbespl TEM) shéirioh sRéRcd #hofBwCsidiichad (Faytiggenous
pressure. The resulted subst ance was filtered, washed with ter,
naturally dried and further dried for 3 h at 120C to obtain the novel
nobl e nmetal -containing titanosilicate material F of the present

i nvent i onExavpple @har acteri zati on, the material was represented with

t he oxide . formof 0.04Ti.C2. 100Si PdO,1..Pd. There was a
hyst er esi €0 gO%P ithe itHanosilicate %1\/19’4 llladlum sal ammoniac having a
concentration of 0.01 g/ml (calculated with palladium atom), a suitable

amount of hydrazine sulphate and Pluronic P123 were added to an aqueous
solution of tetrapropyl ammonium hydroxide (having a mass percent
concentration of 10%), homogeneously mixed and stirred to obtain a
mixture having a titanosilicate (g) : Pluronic P123 (molar) : tetrapropyl
ammonium hydroxide (molar) : hydrazine sulphate (molar) : palladium sal
ammoniac (g, calculated with palladiom) : water (molar) ratio of
100:0.5:0.1:8.5:4.8:2000. The mixture was then fed into the stainless steel
sealed reaction kettle, hydrothermally treated for 240 h at 90°C and an
autogenous pressure. The resulted substance was filtered, washed with
- water, naturally dried and further dried for 3 h at 120°C to obtain the novel
noble metal-containing titanosilicate material F of the present invention.
Upon characterization, the material was represented with the oxide form of
0.04T10,-100S10,-3.6PdO-1.1Pd. There was a hysteresis loop in the
adsorption-desorption isothermal curve of the low-temperature nitrogen
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adsor ption-desorption isothermal curve of the |owtenperature
nitrogen 15 Description adsorption (Fig.7). The Transm ssion

El ectron M croscope (TEM phot ong@l@rqlmy\ﬁgha hol | ow structure (Fig.
19). Exa HH i

pal | adi um hay a nof]_%j - of | ®r; a

wi th pall aagé § a?%n)ﬂt%g)'certrgl? ri Iﬁgﬁﬁé}pnan%ﬁ%rrﬁg bwgr%&@%éoﬁr et'ggy[e)d
to an aquéhedogrsply shwed a hallowstarpureafitgnil 8)n hydr oxi de (having a
mass percent concentration of 13%, honobgeneously m xed and stirred
to obtain a mxture having a silicon source : titanium source :

al kali soyrce : | | adi um source : protecting agent : water ratio of
100: 8. 2: 7%5%931.68?005: 800, wherein the silicon source is calcul ated

th S op . : ' . Q2 .
Source i 5 IARthSF UHBIIMES defraby HRURle Miialladlyity ackRficP iy 4"
seal ed r ezoncentration| ef (}ﬂhrg/nﬂelfoﬁcmlytteé)d aatked pzdiladaﬁrkm adom)ea] catyl
. J t Qut .
f11 tor od. MR AHhfnil BERdeCly R aHARaT I S AERR: Spltion 1of
mat eri al . taaapropyitmrdmmﬂiimhydmidg :(haein”gaaemasd meé&nft ednicehtratiba of
il t t e_.anmoynt o ydrazi.n .
yar ohl o denfiinclitly, id Afarsfiteint Sbta hoftife bavine,e
]}7|OC ang aﬂiaﬁt dOtgnn_ ?ﬁsz Ft![itaﬁimnefoiﬂ‘ulf :r abgdli Qﬂﬂbugué)fs’f éplﬂladm'dm sgufrce :3
t , Wi wat er, natura r r.drjed.for
hI at erlgocn\%% | ASERE - nEetaT HEIR é)tjr’rigigg%ns &'ki%@ég{éiaoan‘@bﬁql@aﬁh@
m’:lE eri a: Gilddort b@uﬁUedS@gﬂcdlgt&ih tmh"tQﬂSi_(DPﬂTb ﬁfhaﬁfﬁﬁi Q%l!%‘k&?ls ffﬂg%%l_lﬁiw with
resent.ed wi e QxXi or. i O2. i
0. 004pd0. O Beu e REf At Shufks Peralclated 5t R, ¢ mixture was then fed
adsor pti oingesies RehRd feisdgﬁ%j?{ H@iﬂeew&o%eﬁﬁﬁ}y E{é&t@&%mmpm 160°C

nitrogen adsorption (F 8). The Transm ssi o ectron M croscope

(TEM phendgmpntogenass pacsmireobhetresitlted substagce 2ms takearqite figtered,

concent ot 58-S 5844 of by U, PRl GG it S
pol ychl or entengiediescrysiatline matariab wesutedsinto the meminane fileatemnd then
amoni um By d.oxie SRR o7 TRARAREC BYarSAMGHYe Ao uldn 22dded for

hydrothermal treatment for 36 h at 170°C and an autogenous pressure. The

resulted substance was filtered, washed with water, naturally dried and
further dried for 3 h at 150°C to obtain the novel noble metal-containing
titanosilicate material G of the present invention. Upon characterization,
the material was represented with the oxide form of
23Ti0,-100810,:0.004Pd0O-0.8Pd. There was a hysteresis loop in the
adsorption-desorption isothermal curve of the low-temperature nitrogen
adsorption (Fig.8). The Transmission Electron Microscope (TEM)
photograph showed a hollow structure (Fig. 20).

Example 8

Tetramethyl orthosilicate, TiCls, palladium ammonium nitrate having a
concentration of 0.01 g/ml (calculated with palladium atom) and
polychlorovinyl were added to an aqueous solution of tetrapropyl
ammonium hydroxide (having a mass percent concentration of 15%),
homogeneously mixed and stirred to obtain a mixture having a silicon
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honpgeneously m xed and stirred to obtain a mxture having a silicon
16 Description source : titaniumsource : alkali source : palladium

source : protecting agent : wat eDels@lriptifon
100: 5. 0: O: :

i St 02 ol LI i SOufGE ﬁ#ﬁﬁp@“@%ed%ﬁ“l%ﬁ%uﬁh%u iekieh FalPeting,
the seal @@enéamatcnram oif d 00h§ 4. 01004 520 Oyd 80 awhdrdinrtheGilicen SGBRE

it ored. irpignaied RIS, 188 SERHh S RRE N RuIRS) PR TR e

mat eri al . ps:la]nadlumrﬂ(nrmeds andcudatest whth Rd. Teemiatureasas elttl;len ed émﬂmethe
t fil t d bl unt .o um ri

s then Sl Feactiigy et RudothBangie dreated o BOLE oS8 Andan

aut 0genou UG ST asellare-gﬁﬁ’ré H %é&‘i‘llte‘éluéiﬂis?é}&% was tfakéﬁ Qﬁﬁdﬁlﬁé?éé[‘eﬂ’ﬂed

wth water, natr y dried and further dried ftor h at

obt ai n t héNfovea CW@@I etorm@lailal%orﬁhﬁl mmﬁﬁﬂ%tﬁosﬁrb’ﬁ@éhée rm&l'f@fllaehl $ﬂldf

I TSR S A I 50

There was aasuisasm@ psRwnt) @ogpdinm @r eltdiige was- thenodstadofor kydreghermal

curve O AL HFTRETA 010" BED PRSI DLW 1T sy

st ruct ur e sGbst@ance 23s ﬁE&ﬁéﬁhIWaﬂleZDwgtmatéﬁnatdrahySdrﬁect ahé fhithébltikd,

10 m of t hano utiaqn of _ pall adi um acetate having

concent ra?f-’%g gfatoi%iﬁg/tm t@bﬂ (’EQFF éilloé@ %%tﬂi&@}ntﬁmmg)man%lhcate
sui tabl e Pt qff épﬁhél;pr%éﬂt npw?{a]héﬂe&a&erﬂéa%?ﬂ #E" fia d
to an aqueous sol utlon 0 tr| et o am ne” (havin rcen

concent r afasnrepresented Wwatho élméd: yiotinx ef %%100&1@1@01@@@6%
[t et hanol 18 sPas 2 ht@%?é“ésiscﬁf"? ke 3?9‘1’%%4*‘2? Seiniof Ko A dunv
(g, cal coffathsd loi-terpperadaraimitragear adsetpsron r ugﬁgofThe Transmission
reacti on Hhgrpl MicrgstaHE, (TN WiREpH Sp0YBY 4 Bt dhosckie (e

aut ogenougl )pressure The resul ted substance was filtered, washed
with water, naturally dried and further dried for 3 h at 140 Cto
obtai n the novel noble

Example 9

20 g of the titanosilicate Ti-ZSM-12, 10 ml of an ethanol solution of
palladium acetate having a concentration of 0.01 g/ml (calculated with
palladium atom), a suitable amount of sodium citrate and polyethylene
glycol were added to an aqueous solution of triethanolamine (having a
mass percent concentration of 18%), homogeneously mixed and stirred to
obtain a mixture having a titanosilicate (g) : polyethylene glycol (molar) :
triethanolamine (molar) : sodium citrate (molar) : palladium acetate (g,
calculated  with  palladium) :  water (molar) ratio of
100:0.01:1.2:0.05:1.0:1500. The mixture was then fed into the reaction
kettle, hydrothermally treated for 320 h at 130°C and an autogenous
pressure. The resulted substance was filtered, washed with water, naturally
dried and further dried for 3 h at 140°C to obtain the novel noble
metal-containing titanosilicate material I of the present invention. Upon

characterization, the material was represented with the oxide form of
0.5Ti0,-100S10,:0.7PdO-1.3Pd. There was a hysteresis loop in the

17



nmetal -containing titanosilicate material | of the present invention.
Upon characterization, the material was represented with the oxide

formof 0.5Ti Q2100Si G2. 0. 7PdQ. 1. PEdcrliptionas a hysteresis loop in
the 17 '

| ow- t enper, %ltsH ioH-de orf"qﬁé’t?l%h'n%i‘ difrve: 3P)theTﬂﬁr ﬁ'@fe?%ﬁﬁ% ?Igltliqgeél

El ectron scope raph showed
22). Exanmpids onpmolret( ). 6IFheho ransmxssmn eElegirapy Midroscupee, (TEM)

al I adi u V. 0 01 g/m (calcul ated
\FI)VI th pall é@lﬁ)ﬁéga?)h%qid&%l at (ﬁp(ﬂgg%ﬁ%@fe @éghgg) ‘amoni um br om de were
added to an aqueous solution of tetrapropyl ammoni um hydroxi de
(having a mass percent concentration of 13%, honpgeneously m xed
and stirrdtkdmplkbi@®@in a mxture having a silicon source : titanium
source : alkali source : palladium source : protecting agent : water
ratio of ma&thleOMIDSﬂldatGOICttﬁlﬁl@pyl vianate) paldadiuin cavetsteuhaeings a

cal cul ate a [C Icula with, TiQ2;
the pal | SSotiebluich oF° 00 L SRIT taaibRtad will ChpaliEath, Bedid and,
into the $etaadﬂ:<ﬁds tﬂtrmgléylswhﬁnbmatﬁctbmmidﬁ twere zlid@thdﬁtﬁaﬁrml dlu%'ueé)us
treated fQqrq,72 and an_auto e resulte
subst ance%\(}?fglsthrbk@] tS@PPI“%RXtéPHBOH eg‘yaﬁ‘%&%@ wé? 2o TBBYSHAFTEFY
i nt er medi @bﬁcemty‘attlahl oﬁelmgerhoahogé&@eohsﬂjﬂtﬁﬂﬂ@dil @ﬁd? gtiryéd ald iobgain a
mat eri al elicli 8‘& emant filtrate, and t aswt%@]l1
Toant -of Mo fahiz, SEon GHIGs | faniR Soufoda kel Sytts: ma lgium
trgaz nent sbafcefﬁl r@ﬁecﬂ;ﬁ@ a@ﬁﬁgd aJtVat@ﬁtﬂﬁﬁﬂ%{S 190e8 ﬂu@g.ll.;ig@.gr(])gspm@d
subst ance s fi washed . w a r

e hor et he SHiican SaBE & calulfied: athSi0p thiyitantum Source is
met al - contcgloulaedt wlaﬂdﬁozl ciee pAHAGHIN! sourek ish@aldmt%anwltmwt TPR.
Upon characteri zati was. represent ed t he oxi de

form of ZWI&urPOO’”S?gﬂ@nG%@%BgﬁrQIDﬂ e THaichnsstge ‘\%IA eEastipgo et tie,
T o T S I 1
(TEM phom@xlmdqsmm wdscﬂaken/ ity fitteved; driredy. artByal ciednpd @btdin2abeg
of the titapslehifat Sr);lé'?’aﬂmepﬁjle{t@ﬂ'aﬂ ”\S%m%éi%@dla{eatc%ygtaﬁlgl At
was fed into the remnant filtrate, and then a suitable amount of hydrazine
hydrochloride was then added for hydrothermal treatment for 36 h at 170
C and an autogenous pressure. The resulted substance was filtered,

washed with water, naturally dried and further dried for 3 h at 150°C to
obtain the novel noble metal-containing titanosilicate material J of the
present invention. Upon characterization, the material was represented
with the oxide form of 2Ti0,100Si0,-0.6Pd0O-3.3Pd. There was a
hysteresis loop in the adsorption-desorption isothermal curve of the
low-temperature nitrogen adsorption (Fig.11). The Transmission Electron
Microscope (TEM) photograph showed a hollow structure (Fig. 23).

Example 11

20 g of the titanosilicate TS-1, palladium ammonium nitrate and platinum
ammonium nitrate complex solution having a concentration of 0.01 g/ml
(calculated with palladium or platinum atom), hydrazine hydrate and cetyl
trimethyl ammonium bromide were added to an aqueous solution of
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ammoni um nitrate conpl ex solution having a concentration of 0.01 g/m
(calculated with palladiumor platinumaton), hydrazine hydrate and
cetyl trinethyl amoni um brom deDg%m- mﬂqghto an aqueous soI ut I on

of is Descriptie apr-opyt—anontd ’ de -
Dt arn s lgl‘dgﬁﬂ;agﬁggfnéu&f‘ %‘%‘5’?. ApAgass mawge@fﬁ c%ﬁic%ﬁﬁﬂubﬂ of

anmoni um B5m,.dBomagenepuslyt enixesr epd! stiz 'm mhta.mdlaomlmm B¥ing ad
cmyg[]a;; ne It%ﬁ?ﬁh%a{e{@ar dety] BiAtAmARIRR g}&&ﬁ& 81 flifh) RGBS
pal | adi umpmRanNER( mdaiﬁalldeat(nmlal‘) 1hydmz1na h!y@ra:ﬂe O(rBolarp: :1 $hatinidine
certler namnSRRneieAer(d, GalehBined 59Rn, plef iyt L0 ARG sBimopiom
pressure. Iﬂ‘hater e:{gl te}&l@db‘eetchnc@lth/aspahladlarre)d wasdred (mcﬂimr) vvﬁatms of

doubi 0. notl- i EP20R AT RPAEST ThanPritad vt Hipd 3pdidhfy T oTalifes

present |staeer§eal35d rééuﬁfbmk@tt%:t}gfdréﬂietﬁmll}t Beated €6 J2 Mag 180°C and
represented with the oxide f%rm of

4Ti 2. 1008NCBUQZSPAWS Pressueeo 1 bpdesyived subéta@oswaa filtgrede meashed) wigh
th d i r e

ot ogen LB PRufRRAGREUSM R diRd B Y 180T WRATRR AoV

(TEM photdogbipmatlewetttal- bohtammn%t rtuamomhcaté gnatedial KC@fpeh@tpre@ent

(I?c()ﬁ\r/rgln? i gﬁll{)érﬁbgrgp éﬁt ﬁg{ﬁc)f?ﬁgatg WS WE{/]% WaS Srepresc—:-n‘?ed with the
pal | adi ulmo;xlxdﬁ i form toft adﬂ“o@zLIIGEE1é)2 Ozan()lflellPtQDO@RﬂO_t’ﬂPt Th?re tWas ad
tit [ T.S- nd. e 0 al |l adi um.a ni u nitra n
e o Htsedis fodi cird X0, Adsg b BRsad ety SgWE Bt of SR
of 0.01 g/mw -fenaperahatceniti gon pdsdrpdionm(Big. P2 ptThe Wr@h@ﬂﬂs&@ﬁ@le@d@ﬁd
to 20 n de| on| The tur V\ﬁs honp eneouzﬁ/ irred,
proper | y erféf@%aﬁ’%%w%?plﬁﬁ gﬁ & 9]elﬁﬁ’e$ gﬂé’é

natural |y drled and reductlon activated for 3 h in a hydrogen
to o I n the conventional supported-type

at nospher Wg CE
pal | adi um%;ﬂrgP? W& R ‘? i cate catal yst DB-2. Upon
charact er T48§ | @dmpargtive alekbitfile VahowaPT izeProdeld t Bt fige 0XbACeAt®SMAl

of preparation of the supported-type palladium-platinum/titanosilicate
catalyst.

20 g of the titanosilicate TS-1 and each of 10 ml palladium ammonium
nitrate and platinum ammonium nitrate complex solutions having a
concentration of 0.01 g/ml (calculated with palladium or platinum atom)
were added to 20 ml of deionized water. The mixture was homogeneously
stirred, properly sealed, impregnated for 24 h at a temperature of 40°C,
naturally dried and reduction-activated for 3 h in a hydrogen atmosphere at
150 °C to obtain  the conventional supported-type
palladium-platinum/titanosilicate catalyst DB-2. Upon characterization, the
catalyst was represented with  the oxide form of
6Ti0,-100S10,:0.8PdO-0.4PtO-0.2Pd-0.5Pt. There was no hysteresis loop
in the adsorption-desorption isothermal curve of the low-temperature
nitrogen adsorption. The Transmission Electron Microscope (TEM)
photograph showed no hollow structure.
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6Ti O2. 100Si @2. 0. 8PdO. 0. 4Pt O. 0. 2Pd0. 5Pt. There was no hysteresis | oop
In the adsorption-desorption isothermal curve of the | owtenperature
ni trogen adsorption. The Transm sPederilgicigren M croscope (TEM

phot ogr apH owet—ro—hoH-ow gettre— 19-Be Hpti-or—Conp -
Exanpl e 3 This conparative exanple shows the process of the
conventional preparation of the supported-type

pal ladiumtitanosilicate catalyst. 20 g of the titanosilicate
prepar ed fc@wparaiye bxanwlast hod as described in Exanple 1 of

CN1132699 d | agi ' jdr onpl s '
having a canseseruiralve; GaPIRTIHMAT (e [ icbesF PP Tho P Salbftiony
wer e addeg@reparzbion Of)ﬂiemppﬂrm&ﬁtym palladinen/titanosibBcatescatalyst.
honogeneously stirred, properly sealed, inpregnated for 24 h at a
tenperature of 40C, naturally dried and reduction-activated for 3 h
in a hydrogen atnosphere at 150 C to obtain the supported-type _
pal | adi um20 gtafrihertitanasidiats pacparedtatopsdingtadtheUpmthod as described in

o o co BT o GeGab I IPOGT Apl FCRE " aBat i, eRpBBR HRERe

adsor pt i ogodeexpsolutions bakargral concertrafion hef 1000 t g/mple(edloutated with

[ [ T. T ' ' lect. T
phot ogr apRaZ AbmoP R ABIRTLS Z0Ch! TP ALY BRI TRE ikt was
oy ot 1 o e L e AtaLyt
D0 5 of  t REmPeraie O Aake Ry giried andradusfionmctivang dorr 1 & @
ool Faar untkogth IMHRCROTEN 130, sor ton; ShYE, 16 SiprRE Hpe"
was hormqpaﬂaduxhyplatinurm/dlalmsiheaﬂeycaie]gdsgH)BBme@ma:ihachdtelrizgdcf)m thie
t f 4 t |y, dyied uction-agtivat.e or
D in o hOBHERD o RS phortPRSHIGE' T oWl of niihe cORI: | ofgim © of
supportedéﬂjﬁg-lQbEi%)gd].QBﬂf)-@dlﬂabi I Tharee wat ala)éShyQErésgs UIQOO}(?I in the
h teri ' t 1 t r epr esent wth the oxide.form
e 2L B AR el LRG0 b DB o i
adsor pti oaddepoicut.i Thei Joahanissior UEketron Microscope (TEM) photograph
showed a hollow structure.

UVV U U

Comparative Example 4
This comparative example shows the process of the conventional
preparation of the supported-type palladium/titanosilicate catalyst.

20 g of the titanosilicate TS-2 and 15 ml palladium ammonium nitrate
complex solution having a concentration of 0.01 g/ml (calculated with
palladium atom) were added to 30 ml of deionized water. The mixture was
homogeneously stirred, properly sealed, impregnated for 24 h at a
temperature of 40°C, naturally dried and reduction-activated for 1 h in a

hydrogen atmosphere at 150°C to obtain the conventional supported-type
palladium/titanosilicate catalyst DB-4. Upon characterization, the catalyst
was represented with the oxide form of 7Ti0O,-100Si0,-0.2Pd0-0.6Pd.
There was no hysteresis loop in the adsorption-desorption isothermal curve
of the low-temperature nitrogen adsorption. The Transmission Electron
Microscope (TEM) photograph showed a solid structure, rather than a
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of the lowtenperature nitrogen adsorption. The Transm ssion El ectron
M croscope (TEM photograph showed a solid structure, rather than a
20 Description hollow structure. DgsgAilptiloh This Exanple shows the
reaction i i

propyl ene }ﬂﬂﬁ)&gﬁ%%t@%om dation of the exanple sanples and the
sanpl es prepared i hé conparative exanples in the present invention

i n the presence of hydrogen. 0.5 g of each of the sanples prepared in
Exanpl es 1-11 and Conparative Exanples 1, 2, 3 and 4 above was
respecti véiyamplei2t o t he epoxi dation reaction vessel containing 80
m of methanol. Propyl ene, oxygen, hydrogen and nitrogen were fed
into the \ngsﬁxampfenshows theopsaction- offggsnofiyhie qeparationogé propylene

it ure widide b BB dRlche Bas phate bobkidaith BP9 RbbflleSankBs gnd
1.0 MPa artbe sappdey peeparsddndhealompanativef exidinples inothelpresenfpinmyeyitione

oxi de (Po)lgﬁggiﬁgﬁ?ﬁl%gﬁgﬁfﬁé&?’élgﬁne conversion rate and PO selectivity

after 2 h tion are respectively shown in Tabl es
1 and 2. Table 1 Propyl ene PO Sanple Source Sanple No. conversion

rat e% Sel I VI ty% le 1 A5 24 91 68, Exanpl B 5 92. 56.
Exampl o 300 & 3bedsh Bf 1R S les priparers iy by chohl il Eomparitive
91.65 ExdigdmplkesFl 5223 &id 45abéxewpde raspechivéBy 9dded toEtmmepexilation
4.86 92.61 anple 9.1 5.?2 91. 2§ Exramg%e 10 J 41 5% 91.188 Com Ex.
1 DB-1 2. 6§a<§§_nblvessel confaining 80 m methanol. “Propylene, oxygen,
hydrogen and nitrogen were fed into the vessel to form a
propylene-oxygen-hydrogen-nitrogen gas mixture (with a molar ratio of
1:1:1:7). The epoxidation of the mixture was carried out under the
conditions of 60°C, a pressure of 1.0 MPa and a propylene space velocity

of 10 h™' to obtain propylene oxide (PO).

The data of propylene conversion rate and PO selectivity after 2 h and 12 h
of the reaction are respectively shown in Tables 1 and 2.

Table 1

Sample Source Sample No. consz(r)sgzlnerrlzte% SelecI;i?lity%
Example 1 A 5.24 91.68
Example 2 B 5.53 92.56
Example 3 C 4.36 92.14
Example 4 D 4.73 91.87
Example 5 E 4.21 91.65
Example 6 F 5.21 91.45
Example 7 G 5.13 92.26
Example 8 H 4.86 92.61
Example 9 I 5.32 91.29
Example 10 J 4.53 91.88
Com. Ex. 1 DB-1 2.63 89.01
Example 11 K 5.45 92.14

~Com. Ex. 2 DB-2 2.71 88.52
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Exanple 11 K 5.45 92.14 Com Ex. 2 DB-2 2.71 88.52 21 Description
Com Ex. 3 DB-3 2.68 89.34 Com Ex. 4 DB-4 1.14 86.65 Table 2

Sanmpl e So
Sel ecti vi

Exampl e 3 71 9132 |:xarrp| 5 E 425
91.49 Ex: rrpl 8. EXs 300 |91 TS)b%E arml el 7 G5219892 12 | Exanp¥848 H
4.88 92.54 ExaapER 9 | [5. 14 BB-A7 Exanple 3014 4.51 [91. 723¢@am Ex|
1 DB-1 0.24980.32 Exanpteti K 5429203 ComEx—2 DB-—2-126

81.24 Com Ex. 3 DB-3 1.04 82.31 Com Ex. 4 DB-4 0.61 80.28 From

Tables 1 and 2,

it can be seen that the activity of the materials

provided in tHEamte@ent i nvention is obviously hi gher t han those of

t he corrpar ative sanpl €s,] and the Sereqtivily t nereor rs—atso
somewhat ureki ch fehap the ¢ @RM‘?]%G oxi dat i onP&&ti vit
and sel ectivi thf}ﬂ eiﬂoereof are gfg%arent | y| eornsrsExh mtedo | hSqlectovitydd |
S P TN B WALl iRl A B S
amount unfler ERengdedi tigns of BC,  P/Po =0.3@2 the adsor pO2ohl ti me
'CI)';b: 2, 3én?'a£)r§xg%\slé% radi al |e%gt hof [The sing%l es arg STogg {2
Example 4 D 4.71 91.52
Example 5 E 4.25 91.49
Example 6 F 5.20 91.43
Example 7 G 5.12 92.12
Example 8 H 4.88 92.54
Example 9 I 5.14 91.07
Example 10 J 4.51 91.72
Com. Ex. 1 DB-1 0.49 80.32
Example 11 K 5.42 92.03
Com. Ex. 2 DB-2 1.26 81.24
Com. Ex. 3 DB-3 1.04 82.31
Com. Ex. 4 DB-4 0.61 80.28

urce Sanple No. Propyl engegcl?q)gid‘,pnversi on rate%

<

From Tables 1 and 2, it can be seen that the activity of the materials
provided in the present invention is obviously higher than those of the
comparative samples,

thereof are apparently enhanced over the prior art, and meanwhile, the

and the selectivity thereof is also somewhat
increased, which show that the catalytic oxidation activity and selectivity

materials of the present application have better catalytic activity stability.

The data of the benzene adsorption amount under the conditions of 25°C,
P/Py =0.10, the adsorption time of 1h, and the cavity radial length of the

samples are shown in Table 3.

Table 3
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22 Description

Sanmpl e Source Sanple No. Benzene adsorption Radi al

| ength, nm anount, ng/g Exanple 1 A 65 10-120 Exanple 2 B 48 5-80
Exarrple3C56890 Exanpl e 4 D pdser] anple 5 E 51 2-75
Exanpl e 6%@—%&%@%%%&0—-
Exanpl e 91T 44—20-180 anpte 10— éo 0.5 ééu Com — 1 DBB-122—
Exampl e 11 %P‘m Co DB- Bengene gdporion 3| pB- -
Com EX. Ségﬁie Sg Csla n@e @0 A nohneounst, ﬁhg/ nt a Rgﬁlgal?iénggl’ Qn
titanosilij aﬁ erial characterfzed in that said npteri j
representle K@W %l oxl de férm of [ xTi Q2 1 L PYyEQ E 0 Q’l X
ranges fromEx%%)léQ 50, 0; (Btz) ranges frogpg0. 0001 to 20. 05
yl z<5; E rgﬁresen ong or npre npote metats setected—fromthegroup
consi sti ng_ofXggpl Pd, Gs.|lr, Pt, and Au:| mis 8-9inber
satisfying tEga@pq@Iqtl on staje of K and tjgja crystal grai r*§ 1(35 sai d
mat eri al [eentatn hotHHow——st+ruetur e oF—&—Saggtiig StFueture: The
titanosilli caEEampﬂ@ﬁl al| accoFding to claim3l charactgri 2ed2i76 t hat
sai d noblle one ok, nore| noble | s selecfted fr he
group const sﬂgé‘%&%‘fﬁ% Pt FA" aRE—AU- BHBz'ﬁe t fa-ng&_l_l_c.aé&_
mat eri al |accExaimpde 7o cI aim@, characterizesSin that said il g
netal E i[s Bd_and 7. € tifanosilicaie materijal according to
claim 3, A}g {l¢ Bprl in th said nable 50-2§O

Example 9 I 44 20-180

Example 10 J 36 0.5-130

Com. Ex. 1 DB-1 22 -

Example 11 K 45 5-90

Com. Ex. 2 DB-2 19 -

Com. Ex. 3 DB-3 34 60-80

Com. Ex. 4 DB-4 28 -
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metal Eis Pd. 5. The titanosilicate material according to claim1,
characterized in that x ranges from0.005 to 25.0; (y+z) ranges from
0.005 to 20.0 and y/z<3. 6. The titangsil,icate material according to
claim1, characterized in that x rang& @M m 0. 001 to 20.0; (y+z)

ranges from0.001 to 10.0 and y/z<2. 7. The titanosilicate material

accor di ig A onobli mmétal aduartaintieg i rieghdsilicdtet materiadescharaoi@r2e@05nt ¢hat said

20.0; and +z) .r.anges from 0.005 to 10.Q and y/zsl. The )
titanosil é%tleél)allré% égp%ﬂse%%@ow&&hglq BXBi)ea?Q(Pﬁni ,Ofc’ﬁiﬁétﬂépsk(su}’]iﬁ)m'ﬁgt wherein
t he benze 1?15%0 ' Ci .0 [ ' ' e .
ny/ g, rreagﬁgae unfer Sﬂ'gg?g%ngp%(%’o{}{s f&gg%éen%g?[gtdﬁ%@%ftbzgﬁg géd ylz<5; B
P/ Po=0. 10 reptsehts @uks or md;mmmblerlmefam kelegted fiwnth Eharg@ﬁhp ig)@ﬁs'ﬂ;ting of Ru, Rh,
mat eri al di toglaiml aracterized in that t enzene

adsor pt i oﬁp(ﬁjé%ec@ yiroflﬁsgigjaﬂgt Yi 4} 1§ @ nm %%ﬂ%@ﬂ%/@? %é@tm%gtate of E;
under theandofhd tiyial Bfaifls .MPAdanat& Sl cadain B RBABW QudRfitel®r a sagging
adsorption time of I'h. 10. The titanosilicate material accordihg to
claim1, SHHCHHEE€erized in that there is a hysteresis | oop between

t he adser gty [ SQETE ' ' . . .

| ow { enpep i RIRGHE AL BB (S IAGLT, Rhatdliorized,jp that said noble
titanosi| invetab Fnist@né at nacreonablegnetals selavtdd fdmrthetg@oupeasbrsistingaof Pd, P,
at a relative,nwessure P/Po of about 0.60, the difference between

t he ni tro&%ang Br ption capacity during the desorption and the

ni trogeB. Jrofigdrnosilicapanhierial ddondinghe alifaf Dt icﬁ'ﬂré@ceﬁk@@ﬁﬁ&hﬁﬂ%ﬁd noble

2% of the nitroge dsqrptjon capacity during fhe adsorption. 2
Cl ai ns 1_2’1.13"?[1_& ltsri%cgaa&qriPéat e material according to claim 1,

charact gr ’ﬂf%dtitdh(}sﬂ?%atF NRafenil idlcogdMg e Slaiffhd cﬁ%ﬁ{téﬁk?é %lt}ﬁﬁgrsaid noble
partially contain a holl'ow structure, “or a sagging structure. .

The titanosetal BassdPdat eri al according to claim12, characterized in

e 1] 3 I ' f .said
mter o e Sl EdnBterka ag%orlil ) Tuta, P! ShdPacterif@Litn, tat o« ranges
materi al #&AATIOOS td 2500 a@ﬁzﬁ%&ngéﬁf@ﬁ? @r.(i)@%@o 0.0 Hﬁlﬂ yhecgavity

portion of the hollow crystal grai ns of said material “has a radial
| engt h 6f Thestigowsilaeate material aceandosg Ito celaemmby ehardcterized dinrthat x ranges

claim 12, .char, ri in that the.cavii ortion qf the hollow
crystal gﬁﬁlﬂﬁéfégié@%m@érﬁéﬁngﬁ%ﬂé’n% IQa%%l %Ilbc(?éﬂgfyr/ B 2.
7. The titanosilicate material according to claim 1, characterized in that x ranges
from 0.005 to 20.0; and (y+z) ranges from 0.005 to 10.0 and y/z<<1.

8. The titanosilicate material according to claim 1, characterized in that the benzene

adsorption capacity of said material is at least 25 mg/g, measured under the
conditions of a temperature of 25°C, P/P;=0.10 and the adsorption time of 1h.

9. The titanosilicate material according to claim 1, characterized in that the benzene
adsorption capacity of said material is at least 35 mg/g, measured under the
conditions of a temperature of 25°C, P/P,=0.10 and the adsorption time of 1h.

10. The titanosilicate material according to claim 1, characterized in that there is a
hysteresis loop between the adsorption isotherm and desorption isotherm of the
low-temperature nitrogen adsorption of said material.

11. The titanosilicate material according to claim 1, characterized in that, at a
relative pressure P/P, of about 0.60, the difference between the nitrogen‘
adsorption capacity during the desorption and the nitrogen adsorption capacity
during the adsorption is greater than 2% of the nitrogen adsorption capacity
during the adsorption.
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rectangle, circularity, irregular circularity, irregular polygon, and
conbi nations thereof. 16. The titanosilicate material according to
claim1l1, characterized in that the crystal grains of said materi al

are single crystal grains or are aqqrﬁ@t IB%rystal grains aggr egat ed
froma plurality of crystal grains. 17. A nmethod for preparing a

nobl e néﬂa%@oﬂnﬁaalosllr@tc rrmainmsﬂ Iaccatchngetbeclaﬁh 1 admadﬁemgedqncﬂmﬁ ithd crystal

i xi ng 1 €t 7f SAEahEd bRy 6% psRellY, StaR e i 1OWCR LG, or'a sagging
reduci ng @g@@tureal kaI| source W|th water to obtain a m xture having a

titanosi .. protecting ag - alkali sour reducin ent : .
nobl e bal p@gﬁlc%p@ CHig %CQHdUi@GO claim CﬁS chﬁract@nz%gn gh@t)the cavity

(0. 005- 15} tion (dF tﬂ@ﬁl&lfb éystaﬁ %@ﬁn}s(}ﬁﬂ%d MQL%E‘&'I hakradial ]tengtl? of 0.1-500

titanosilrcate is calcu gram the protecting ag
source, r@&duci ng agent and water are calculated with nolar; and the

subst anad: o gt aGieAhEedtidipg G Am da” chatidgzad in ThilpReavity
reaction lpettibr,ofithedidingy arpstat gtrdimsftyﬁka@d heateelal hiasal FRIA length of 0.5-300
conditions, recovering the product to obtain a titanosilicate

mat eri al . 11@}. The preparation nmethod according to claim17,

char act g5 78¢ tifdnbScatd ﬁmt%hhﬁﬂ@édﬂdﬁﬁ%‘tt@ cl n§t19p cfl%)adl\%\féqﬁ?rtﬁﬂ the cavity

fromthe group consisti ng 0
Ti - ZSM 48 poriioz s i hoil omverystalrigraios: @b saldrmasnah&asm skspe selected from

- di

o ol ai m 1 A0A ArERRoy “riCivlaf irdltERy SREGRE heIo bR ol “Fifbfigations
TS-1. 25 menensf 20. The preparation rret hod according to claim17,
ot TR 90t Pl Bl 4308l el AT e o
pol yet hyl gﬂﬁgﬂswpbaldoﬁiatéﬁﬂ AP si %l'ey MW&Y ﬂahﬁé 'dieareoﬁggf‘ééh\fé 9stal grains

and derivatives thereof, or m xtur 21. The preparation
met hod ac@sgrgaged drama pluralitycaberstal gr@@@ﬁ in that the protecting

agent ip7spe t. s 0 n
of *ani o A°Hmkftlod S SpANT'a CAPEE SheldNPdiBE] afiBRTicHld Hhaterial
22. The paepardng do chaitth & d chaxaoteti zegl imcompirmsiig the el awieg stepd: i n
that the redu(sl')n“Eomoge:neously mixing titanosilicate, protecting agent, noble metal

source, reducing agent, alkali source with water to obtain a mixture having a
titanosilicate : protecting agent : alkali source : reducing agent : noble metal
source : water ratio of 100 : (0.0-5.0) : (0.005-5.0) : (0.005-15.0) : (0.005-10.0) :
(200-10000), wherein the titanosilicate is calculated with gram; the protecting
agent, alkali source, reducing agent and water are calculated with molar; and the
noble metal source is calculated with gram of the noble metal simple substance;
and

(2) feeding the mixture obtained in step (1) into the reaction kettle, reacting
under the hydrothermal treatment conditions, recovering the product to obtain a
titanosilicate material.

18. The preparation method according to claim 17, characterized in that the
titanosilicate in step (1) is selected from the group consisting of TS-1, TS-2,
Ti-BETA, Ti-MCM-41, Ti-ZSM-48, Ti-ZSM-12, Ti-MMM-1, Ti-MCM-22,
Ti-SBA-15, Ti-MSU, Ti-MCM-48, and mixtures thereof.

19. The preparation method according to claim 17, characterized in that the
titanosilicate in step (1) is TS-1.
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agent in step (1) is selected fromthe group consisting of hydrazine,
borohydride and sodiumcitrate. 23. The preparati on nethod according

to claim 17, characterized in that thglno.bl e netal source in step

(1) is selected fromthe group consi sM'&JM} oxides, halides,

carbonates, nitrates, ammoniumnitrates, sal ammoniac salts,

hydr oxi @6s Ilmnq)repaltaelomanpt}mcbsadn:brdmg dgonelaim P2, cHmeagieeipadatn othat the
met hod according to c ar act ed | h t he,nobl e netal
source in psrpg aggmalrbéfqpadfﬂm &ob¢P er2§ele?£FéfE'F(§Ba1ih§t g epRYgting of
accor di ng f pyIeRd, @lb'%f}%flbﬁégléi%dl llﬁblﬁfbﬁ}&ehéepoliahh?ﬂbﬁmrﬁw Heftyéthylene

selected frao the grou él sti n%u ad| um oxi'de pal | adi’dm
car bonat ean|§1 fFréY.ﬁWﬁ T TRHIKIVECS ﬁr‘?rﬂ trate, palladium anmmonium

nitrate; 2 Slpgp-ﬂeag%r g%fau %ﬁygiﬁcq&gkdﬁg#?‘h RYdnexi e Ma&?&:ﬁ%d in that the

conpl ex consi s
pal | adi umpratwtmgeagsmt naSﬂepdﬁlL)rmsaa:su;/ﬂaataeﬁcmgecteé framethe gpmqatconmstmg of

met hod ac char-act e d I N that al kal i

source | n BieedrPrcEfl udbuie MEARRAL B Bosteniuettiafor ammoni a,

sodi um 2By Thexpréparfivmassthod fa\cdoqung%etﬂduham ldh‘ai’a/diéﬁ%e&i@n tR4t the reducmg
selected fromthe gr dn5| carbam de, quat ary .ammpni

al kal i coRgSOhd3 sterh(f)pf«%aﬁq EClgh SEPRIB COBSISORE O AYAEAZInG, borohydride
conmpounds on@dng dihitt &ik@ge t her eof . 27 The preparation nmethod according

to claim26, characteri zed in that the quaternary amoni um al kal i

conpounds. Hieeprepgeationimedodupecardingty aliaim 1 hheharantarizeds imlthatl the noble

e ai mz7, 5] 3Bt BTReen T CEERB P OFe TROGS LoRSRRnE P qiigs. hatides,
met hod accarbbnges, onﬁk@tem afmmohauachératesd sah animlondhd Fakk] hydrokites, and

conpounds ve a neral r.mul awgf R2(NH2) , Wwherein R2 is al kyl or
al kyl i den@t %IV‘F‘?T& exf?sééfr c3ng and nis 1 or 2. 30. The

pr epar apyory ee%ﬂ@q rREGOTAEMS Qc@dlemg 48, clﬁﬁﬁrP‘Ft gﬁéﬁ@ﬂ:ﬂihbdt Hi"tthat the noble

al i phatic am ne compounds” are” sel ect’e romthe gro
consi sti ngnetal sowsoeanisiep (1 hisupglladivie sobteanedi ami ne and

har aot 871 S0 PLeRyAlIOnr ThRHOR ARBaREng SarEhRrE .8 (hoBdblbed in, that the
of (HOR3) myp{lBadmim sbeares ns Relectedafroym thavgruupl -cbnsastingn ofit patbadiand oxide,
mis 1,

Oﬂall?'aidium carbonate, palladium chloride, palladium nitrate, palladium
ammonium nitrate, palladium sal ammoniac, palladium hydroxide and other
complexes of palladium, or selected from the group consisting of palladium
acetate and palladium acetylacetone.

26. The preparation method according to claim 17, characterized in that the alkali
source in step (1) is selected from the group consisting of ammonia, sodium
hydroxide, potassium hydroxide and barium hydroxide, or selected from the
group consisting of carbamide, quaternary ammonium alkali compounds,
aliphatic amine compounds, alcohol amine compounds, and mixtures thereof.

27. The preparation method according to claim 26, characterized in that the
quaternary ammonium alkali compounds have a general formula of (R'),NOH,
wherein R' is alkyl having 1-4 carbon atoms.

28. The preparation method according to claim 27, characterized in that R' is propyl.

29. The preparation method according to claim 26, characterized in that aliphatic

amine compounds have a general formula of R*(NH,),, wherein R? is alkyl or
alkylidene having 1-6 carbon atoms, and nis 1 or 2.
30. The preparation method according to claim 29, characterized in that aliphatic
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32. The preparation method according to claim 31, characterized in

t hat al cohol am ne conpounds are selected fromthe group consisting

of nonoet hanol am ne, di et hanol am ne ?"rlld triethanol am ne. 33. The
preparation nmet hod according to clai mvlBIMaracterizing in that the

m xture in step (1) contains titanosilicate : protecting agent :

al kal i souramine r esimpongds agentselectod! romt the sgroupe consistiarg iof @thylamine,
rati o of 100: (LkOS.POS.- 1. %é: 0.01-. h ..

2.0): (0. 01-20 Y ARG - e 3’6’_(1)1-1%686) EXAREAAMING, o titanosilicate

mol ecul 311, THef préparaibauhiiesd AdddrdindMto te18iR" 26 £ ehhfitt8d28d - inathed! dlcohol
source, reducing agent‘é@fngpwater are calcul ated with,mlar; and the
nobl e net al ABHE COMPOwRdS ipxecy goneral rramler of KEIOBH).NHeta) vehersin R is
subst ance. : ' %F&a]@ crdi o claim17,

characteri z%%glﬁﬁg{r%?%ﬁgfﬂ(ﬁg ro %?i%?lrg:]l% l(tgrgajt-lrgnrsg’t conditions in step

(2) ref 2. lhet peepayrdtion hmetindd aoceadimento falairg- 360 chadcterizedyiar ttatracohol
of 80-200 C and an_aut ogenqus ressure..35. A nethod.for_.preparjng.a .
nobl e et al 204 SP MBI AR el daed FromhE Erab Caustiting of Ppticthavalamine,
char act eri zgigthahslamine andaridieardisihhineng steps: (1) honpgeneously

m xi ng titani umsource, si]Jicon source, alkali_soqurce, . protectin .
agent , ébﬁgerﬁr@aa@m E@t{zpéwcﬁm ngtte é@trailﬁ,a: 3etergingin H@atatﬁe mixture

" protecti i viepehl) EOhMP HARRIlighE Do RS agely PRl refucing
(0. 005- 10. 03gent0: 000bles. mptal (sR0GEL000OYterwirer 8i natideosi 100n0.G0S+1 €§:(0.01-
o5 anc SO TP OB SO LEROBORGY Bhlps FhEL FpFlb motecuta
subst ance; difidisotdlenlmed yvich yahal;| thei protéditngragenr, ealkali sfurt€asidudi

_ agent
at 120-200C, ,taking out, filteri.ng, drying ,and cal.cining the pr,oduﬂ%
to obtain a#hd WAtEr ‘Eiicéi“éﬂé?e)ds’t"’éﬁ’r m&aﬁh@&@itﬁﬁ;n@? metali sIresds calculated

L nt er medi al il abhd bifkRE naBlehicthl ﬁﬁiﬁﬂb%ﬁ‘ﬁsi(dﬁsc%t ep (1) into the
filtrate obtained after filtration i step (1), adding a reducing
agent i A4aThel preparation snethod- aocerdinge tooblaemndiZal chatacterizidgedn i that the

t 1), | ti --36 80-200C a a

aut ogenous HUBUIREEE, dearhleh . PBAgh Rinsid7 Seoh, 120" 5 faler tie Rydrgthermal
a titanosilfrestheertafer i 236036 atha REmparatre LMWR200aCCed N tRitogenous
claim 35, characterizing in that the silicon source in step (1) iIs

sel ect ed freS$WHE. gr oup consisting of silica gel, silica sol
35. A method for preparing a noble metal-containing titanosilicate material

according to claim 1, characterized in comprising the following steps:

(1) homogeneously mixing titanium source, silicon source, alkali source,
protecting agent, noble metal source with water to obtain a mixture having a
silicon source : titanium source : alkali source : noble metal source : protecting
agent : water ratio of 100:(0.005-50.0):(0.005-20.0): (0.005-10.0): (0.0001-5.0):
(200-10000), wherein the silicon source is calculated with SiO,; the titanium
source is calculated with TiO,; and the noble metal source is calculated with
simple substance; hydrothermally crystallizing the mixture for at least 2 h at
120-200°C, taking out, filtering, drying and calcining the product to obtain an
intermediate crystalline material;

(2) feeding the intermediate crystalline material obtained in step (1) into the
filtrate obtained after filtration in step (1), adding a reducing agent in a molar
ratio of 0.1-10 to the noble metal source added in step (1), hydrothermally

treating for 2-360 h at 80-200°C and an autogenous pressure, and recovering the
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and organic silicate. 37. The preparation nmethod according to claim

36, characterizing in that the organic silicate has the general

formul a R44Si 04, wherein R is al kyl %jvi.n 1-4 carbon atons. 38.

The preparation nethod according to cMdi@WM¥7 characterizing in that

R4 is ethyl. 39. The preparation nmethod according to claim 35,

char act er iprodygct to obtain alteanosiliwatematerakke i s an i norganic titanium

salt or,an-Qrganic titanate. .40. The epar.ation t hod.accordjn 0 ...

o ai m a30 TRaBEparitioR a Hodarcortibg T BN S, ehEsT bR i frat the silicon
sel ected framrcban®tepR1§98seiddtéd BémTiHe roup 6§ﬁ§i)sﬁn§a@ﬂsﬁic9c%@1;, silica sol
41. The preparation nethod according to claim39, characterizing in

that the othATEANICSHACALE. has t he general fornula of Ti(OR5)4,

wher ei N2R5 gea h N = t 42 2 dh Ftl

met hod g(?bo? ?n%}‘étﬂg_ rgﬁgﬂﬁ mﬁlﬂl}ogh%?%dgg {e}}‘? z@ggiqlﬁgt%gt %ngafcg%g?{}f n ﬂ_lat the
havi ng 2- 4 @igabahsdicate hag the graeral dpamala &, 54 ovhercin Rfi isglkyl having 1-4
claim35, ¢ Bﬂﬁta‘?{)ﬁfsi ng in that the alkali source in step (1) is a

quat ernary ammoni'um al kal i conmpound or a mxture of a quaternary .
anmoni udBal khe i prepapationd, methoal iapbardingatd réaico ishuchamcterazingaic ¢hal R* is
am ne conpo 44. The preparation nethod according to claim42,
characterizing'in that the quaternary ammonium al kali conpound has

t he gendPal Ther prdparation RejetiNH, acadrdired rtoR6ldim a3 Xy kchheactedzitgd in that the
carbon atons,. 45, Th reparation.method according to ¢l alm 44,
characteri rzﬁtﬁl g s[oﬁlggggz%gpéno%”ﬁ[a%mﬁ 05 W%ﬁtﬁl@ ﬂod
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conmpound has the .genera or a 0 7 (NH2 , erein. IS yl, ..

or al kyl i déR@r ?ﬁga%ncsoﬂlﬂ“b%s@@s@ Qi the jgrop fonsisting Oﬁﬁ&a Ti(SO4).
prepar ati orameTiOClaccording to claim 43, characterizing in that the
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al cohol am coppound has the general fornula of

42. The preparation method according to claim 41, characterizing in that R’ is alkyl
having 2-4 carbon atoms.

43. The preparation method according to claim 35, characterizing in that the alkali
source in step (1) is a quaternary ammonium alkali compound or a mixture of a
quaternary ammonium alkali compound, an aliphatic amine compound and an
alcohol amine compound.

44. The preparation method according to claim 42, characterizing in that the
quaternary ammonium alkali compound has the general formula of (R%),NOH,
wherein R® is alkyl having 1-4 carbon atoms.

45. The preparation method according to claim 44, characterizing in that R® is
propyl.

46. The preparation method according to claim 43, characterizing in that the
aliphatic amine compound has the general formula of R’(NH,),, wherein R’ is
alkyl or alkylidene having 1-6 carbon atoms, and nis 1 or 2.

47. The preparation method according to claim 43, characterizing in that the
aliphatic amine compound is selected from the group consisting of ethylamine,
n-butylamine, butanediamine and hexanediamine.

48. The preparation method according to claim 43, characterizing in that the
alcohol amine compound has the general formula of (HORS)mNH(g,_m), wherein
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Claims R8 is alkyl having 1-4 carbon atons, and mis 1, 2 or 3. 49.
The preparation nmethod according to claim43, characterizing in that
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pal | adi umgclg];lj)grl gé‘%h OlqgglPl @nﬁf}él %ﬁ&?g{gnﬁﬁl%g?ﬁﬁla ngtﬂpﬁ 9 891&31st1ng of
pal | adi um sailgamdmnfa(:tanp,addtﬁﬂillfjrsghﬁadtmlailﬁ mqﬁo@ﬁciﬂsu{faga?nl extes of
al | adi sai ani a m sour.ce i.s.sel ecte rom
gr oup cgﬂ]siﬁ‘? lp&emra%ig ACEP IEgJHoCIBHFIfd% raeterizing éﬂéﬂﬁt the noble
54. The pr epetdtsodncdrai b&@ (1 Gl 1ﬁ@rgeﬁué loigTdhic SUBMASEEHT Zaidhdble metal.
ture in ste has n SO titani um source

that th
: 2| kal gzs%ﬁ%@reparaalpp d g6ee mgﬁp a&a.ﬁ% é@éﬁ@teﬁﬁﬂ% 1pdhaf the noble

ratio of ﬁﬂ@teﬂ%o@%celfb&’ﬁiﬁ&gﬁﬂuclgr Big anlc alladlum source.
(0.01- 558) 0. 0005-1.0): (50 r.ep aratlon met hod

accor di %mﬁe@.ag@w%h@ﬁm@ra%om Iigﬁ t@h& lﬂhesz,r eharACkzigendn j that the
step (2) ispy E:%hlfafcﬁiﬂrf Q@uﬁreoﬂpséle@t%ﬁsgbﬁg )t(Hé rBM?r&ﬁéﬁft[ﬂ%%fﬂ]alladmm

hydrazi ne, barohydride, sodiumcitrate m u her eo
prepar at i orPXidenfal léé&ﬁld%i@otn@t%l EﬂHﬁ@S‘m cHdpaedee madladguimn nitiate, tradladium

hydr azi ne i

hydr azi ne %ﬁﬂﬁﬁﬁﬁlﬁé@%ﬁﬁd‘%ﬁ ﬁ%ﬁ@ﬁ@ﬁ%@% Bélnlﬁé‘@%?dl‘*ﬁ‘f“’@%&%?‘fn? other
i s select ecpqmp xeaef pptlads umgraen saidprgantopalladison shytod nsesedmted from the
pot assi um baLARYYrs#ing3f palladium acetate and palladium acetylacetone.

54. The preparation method according to claim 35, characterizing in that the
mixture in step (1) has a silicon source : titanium source : alkali source :

palladium source : protecting agent : water molar ratio of
100:(0.01-10.0):(0.01-10.0): (0.01-5.0):(0.0005-1.0):(500-5000).

55. The preparation method according to claim 35, characterizing in that the
reducing agent in step (2) is selected from the group consisting of
hydroxylamine, hydrazine, borohydride, sodium citrate, and mixtures thereof.

56. The preparation method according to claim 55, characterizing in that the
hydrazine is selected from the group consisting of hydrazine hydrate, hydrazine
hydrochloride and hydrazine sulphate; and said borohydride is selected from the
group consisting of sodium borohydride and potassium borohydride.
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