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REF: EXPEDIENTE No. 06.065.942 
SOLICITANTE: BP P.L.C. 

0 

ASUNTO: SOLICITUD EXAMEN DE PATENTABILIDAD 

DILIA RODRIGUEZ D’ALEMAN identificada como aparece al pie de mi firma, 
domiciliada en Bogot6, en la Carrera 11 No, 86-53, piso 6, obrando como apoderada 
de la sociedad solicitante, pido a usted que se proceda a examinar si la invenci6n, 
cuya patente se tramita en el expediente de la referencia, es patentable. 

Adjunto al presente memorial el recibo No. 09-30,656 por la suma de $452.000.00, 
con lo cual queda cubierta la tasa oficial correspondiente a dicho estudio. 

Sehor Superintendente, 
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DILIA RODRI UEZ D’ 
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C.C. 41-654.882 delro"gotd 
T.P. 20824 del C.S.J. 
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Industria y Comercio 
E R I N T E N D E N C I A 

DIVIsi6N DE NUEVAS CREACIONES 

RADICACION EXPEDIENTE No. 06-65942 

.40 EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCi6N 

0 FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 599 DE 

FECHA 31 DE DICIEMBRE DE 2008 EL Tr-RMINO HABIL SENALADO POR LA 

LEY EXPIRA EL 30 DE MARZO DE 2009 

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicaci6n 
en la gaceta de Propiedad Industrial, deber6 solicitar y cancelar el examen de 
patentabiiidad so pena de que la solicitud caiga en abandono, de acuerdo con lo 
establecido en el Articulo 44 de la Decisi6n 486/2000. 

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS. 

SI NO X 
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 
Divisi6N DE NUEVAS CREACIONES 

2020 
BogotA, D. C, 24 de septiembre de 2010 

Doctora 
Dilia Rodriguez D’AlemAn 
Representante 
Dalian Institute of Chemical Physics 

ASUNTO Radicaci6n 06-66492 
TrAmite 002 
Evento 001 
Actuaci6n 430 
Oficio 
Folios 012 

Patente de lnvenci6n F7X P atent6 de’ Modelo de Utilidad 
Via Nacional 
Via POT (fase nacional) RX Cap., ’ F7 Cap. 11 

No. Sol. Internacional PCT/GB2006/000041 
Fecha de Presentaci6n Internacional 7 de enero de 2005 

07 

FT 

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de 
la Decisi6n 486 de la Comisi6n de la Comunidad Andina, se le comunica: 

1. Documentos estudiados 

1. 1, Qescripci6n: Folios: 18s134 tal como se radic6 inicialmente 

1.2, Reivindicaciones: Folios, 35’a 37 tal como se radic6 inicialn, 

13, Dibu.jos: Folios .39 tal como se radic6 inir’ 

1.4. Prioridad: 

Fecha 9 de enere 
Pais China (C’ 
NOrh er6 2004jr 

Expedlente 06-65492 
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2. Objeto do la invenci6n 

� Titulo de la solicitud (folio 1),, 
Membrana compuesta de metal paladio o aleaci6n do paladio y m6todos 
para su preparaci6n. 

� Las reivindicaciones 1 a 15 de la solicitud en estudio se refieren a 

I.- Una membrana compuesta de metal paladio o aleaci6n de paladio en dos 
capas consistente en un soporte de sustrato poroso y una membrana de 
paladio o aleaci6n de paladio, carabterizada porque el metal paladio esti§ 
presente sustancialmente sobre la sUperficie exterior del soporte de sustrato 
poroso con poca o nula presencia en los canales de poros del sustrato. 

2.- Procedimiento para la preparaci6n de una membrana compuesta de metal 
paladio o aleaci6n de paladio en dos capas. consistente en un soporte de 
sustrato poroso y una membrana de paiadio o aleaci6n de paladio, 
caracterizado porque comprende las siguientes etapas consecutivas: 

1) enjuagar/lavar y secar el soporte de sustrato poroso; 
2) tratar el soporte de sustrato poroso con un relleno de poros con el fin 
de decorar los poros del soporte y, opcionalmente, las desfiguraciones de 
la superficie del sustrato; 
3) opcionalmente, cuan 

’ 
do,. es.16 presente un exceso del relleno de poros 

sobre la superficie del soporte de, sustrato, limpiar el soporte de sustrato 
con el fin de separar la superfici6 dicho exceso de relleno de poros; 
4) sensibilizar y activar el soport6 de susteato decorado con una soluci6n 
de paladio; 
5) revestir el soporte resultante con una soluci6n de paladio para formar 
la membrana compuesta en,dos capas; 
6) secar; y 
7) opcionalmente, someter la membrana compuesta resultante a un 
tratarniento posterior en donde los r’ellenos de poros que residen en los 
canales de poros del sustrato poroso son separados o reducidos de 
volumen por medio de calentarniento o disoluci6n fisica/quimica. 

� El producto y el procedimiento relacionados buscan mejorar las propiedades 
de membranas para la preparaci6n o purificaci6n de hidr6geno. 

� La Clasificaci6n Internacional de Patentes (IPC) para esta solicitud es 
B 01 D 71/06, 

3. De la solicitud de Patente 

3.1. Descripci6n (Articulo 28 ’D. "486), 

La descripci6n de la solicitud 
I 
en e?? udio Or6?erita los siguientes defectos: 

El solicitante emplea la palabra "deporaci6n" o sus derivados dentro del texto. 
Sin embargo, dichos t6rminos no.,guardan ningOn sentido t6cnico en relaci6n 
con el resto del documento. For /o anterior, e/ solicitante deberc! 
reemplazarlo por un t6rmino que tenga un sentido coherente con e/ resto del 
escrito y aclarar e/ sentido que /e quiere dar a la frase que contiene dicha 
expresi6n. 

Por lo anterior, la descripci6n no cumple con el requisito de claridad y/o divulgaci6n 
completa que permita su comprensi6n y ejecluci6n de acuerdo al art. 28 de la 
Decisi6n 486 y/o art. 22 del Tratado PCT 

Expediente 06-65492 24 de septlembre de 2010 
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3.2. Reivindicaciones (Articulo 30 D, 486) 

El capitulo reivindicatorio de la solicitud en 6studio presenta los siguientes defectos: 

El solicitente emplea la palabra "decorar" dentro de las reivindicaciones. Sin 
embargo, dichos t6rminos no guardan ningOn sentido t6cnico en relaci6n con e/ 
resto del documento. Por /o anterior, e/ solicitante deberc! reemplazarlo por un 
t6rmino que tenga un sentido coherente con el resto del escrito y aclarar e/ 
sentidd que /e quiere dar a la frase que contiene dicha expresi6n. 
No se precisa la materia sobre /a cual se solicita protecci6n. C6mo se explicar6 
en e/ punto 4), la presente solicitud no posee unidad de invencift por lo que 
no estij definida la materia sobre la cual se solicita protecci6n. 

� Tal y como se encuentran redactados las reivindicaciones 12 y 13, estas 
deberian conformar una Onica reivindicaci6n pues hablan pr6cticamente de /o 
mismo. Se sugiere revisar’fthas reivindicaciones o hacer las aclareciones 
pertinentes. 

� No es claro que es /o que el soli?itarlto ?pret?nde proteger en /a reivindicaci6n 
15, si un producto o un proce’so. El solicitante deber’! replantear la redacci6n 
de dicha solicitud. 

� Expresiones como "poca presencia" no permiten delimitar e/ alcance de la 
protecci6n solicitada. Dicha expresi6n ambigua debe ser reemplazda por los 
valores n6mericos establecidos en la descripci6n. 

Por lo anterior, el capitulo reivindicatorio no curnple con el requisito de definici6n, 
claridad, concisi6n o sustento por la descripci6n de acuerdo al art. 30 de la Decisi6n 
486.y/o art.22 Tratado PCT. 

4. Unidad do invenci6n (Articulo 25 D, 486) 

La presente solicitud no tiene unidad de invenci6n, dado que conternpla diferentes 
conceptos inventivos relacionados asi: 

* Reivindicaci6n 1. 
* Reivindicaci6n 2 y sus ?ep’enqiqntes.,. 

Entre ellos no existe una relaci6n dado qvq Ia,; ?!’qp brana de la reivindicaci6n 1 no 
necesariamente puede serp?.o pqr,??O m6todo de las reivindicaciones 2 y 
siguientes. ObsOrvese que 

I 
uh = p’? , ia c"on’siderar m6todos diferentes para 

Ilegar a dicho producto sin pensar en la’s etapas relacionadas en el m6todo 
reivindicado. 

Por lo anterior, se puede concluir que la presente solicitud no curnple con el requisito 
de unidad de invenci6n. 

5. Determinaci6n del Estado de la’Tftnica 

� La fecha que se ha tenido en cuenta para determinar el estado de la t6cnica es 
9 de enero de 2004. 

� Teniendo en cuenta la fecha indicada se realiz6 la bOsqueda en el estado de Ja 
t6cnica de docurnentos relacionados con la solicitud encontrindose los 
siguientes documentos mcis relevantes: 

Expediente 06-65492 24 de septiembre de 2010 
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bocum"enw- ’Itu, 
A 6’ 

D 1 JP 04 349926 Hydrogen gas sep ration membrane 04, 14, 1 VO4 
=D2 JP 10 028850 Hydrogen separation structure 03,02,1998 

D3 EP 1180391 
Getr6gerte Metallmembran, Verfahren 20,02,2002 zu ihrer Herstellung und Verwendun 

EP 1342500 Hydrogen ’permeable structure and 10,09,2003 method forp reparation thereof 

D6 EP 1362630 
Kompositmembran und Verfahren zu 

19,11,2003 deren Herstellung 
D6 US 6228800 Nobel metaLsyp 08,05,2001 

6. AnAlisis de patentabilidad (Articulo 14P. 486) 

Los excimenes hechos en fase,internacio,nat ,, son,explfcitos en seftlar como afectan 
los documentos D1 a D5 la patentabilidad de la solicitud. Esta oficina acoge dichos 
conceptos, Por otra parte, el documento D6 ensefla membranas compuestas 
porosas donde el metal paladio esti presente en la superficie exterior del soporte 
de sustrato poroso buscando su no presencia en los canales del sustrato, En dicho 
proceso tambi6n se enuncian los principios relacionados en la presente solicitud. 
Por lo anterior, la presente solicitud careceria de los requisitos necesarios para que 
se el conceda el privilegio pedido. 

7. Conclusl6n: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados 
ask 

No Documento N ?T-R-eivindicaciones afectadas Requisito quo a cta 

DI JP 04 349926 1 -15 Novedad 
Nivel inventivo 

D2 JP 10 028850 1-15 ?4-
Novedad 

Nivel inventivo 

D3 EP 1180391 ’’15 Novedad 
Nivel inventivo 

D4 EP 1342500 1 15 Novedad 
Nivel inventivo 

D6 EP 1362630 1-15 Novedad 
Nivel inventivo 

D6 US 6228800 1 -1,5 Novedad 
Nivel inventivo 

En cumplimiento del articulo 45 de la Decisi6n 486 de la Comisi6n de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del t6rmino de SESENTA dias 
contados a partir de la fecha de notificaci6n de la presente comunicaci6n. En caso 
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta 
subsistieran los impedimentos para la concesi6n, se denegar6 la patente. 
Notifiquese el presente oficio conforme a lo dispuesto en el numeral .2, literal e), 

’t 

e 
del capitulo quinto del titulo primero,de la Ci(cul,ar Onica NO de 1 

’Aft,Carme za 6SDe’des de Ver pel 

,,,,,Dire t Ode Nuevas Creaciones (C) 
Concepto Tficnico No. 2968 
Examinador Tdscnico 202003 
El anterior requerimiento fue notificado por fijaci6n en fista, de fecha 
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MiSCRIFI]ON 

I (’echnical Fi.ld 

11his rul’I" onctd’um"led article 
which a p.IIdim-ma,mmg metal co.[,›nr isw.ppo,kA 
.. . arrier, a process for pr?d›ng lhc ›3.1-
supported at-Liclu and a catalyst I -,r chcmicaJ -tion com-
P?_d f(h. above rre?,al›ppootodl m.1’. 

2- Backg-tmod A,1 

P.1ladi..Z?%N13.61m. na,ta][ -p ... d has beco 
widcly used , WW to i.dav for ommy years 

- 
the term _PaIladiant -L.1 --d b›i. is 

oneaut to include palladium mie›Wlic -pourId, In _h 
ich the l.lL›fpalldi.. ›pl›A withdivc- ’-(.I 

and pafldi.. .11.y? ?h›in th, palladium and di?crsc 
metal form . sow ..Wtio. 

Pall.di.- has been -d lo- a. ? catalyst, J››F, on 

g,m›l, padladi.. is, .-I in [he to- of . dir-- i› ma . a, 
carrier b›u- P.1l.cm. is spc.,.- and › vic. ’If the 
purf.- of -lid.g . high roact›ity- In h..icat md?sty 
ps-ses, a P.1ladirorn.,pp.,t?s! aialvst has bee. wid0v 
n.
-d . v.,imas -ti.--.h -oxidation -tions, 
Lon reactions, hvdrg ... Li.. m›tias and dr. lik. and in 
catalysts for purging .. airt›o1hiL ›fi.ust › the lik.-
Palladium is suppartd › ›rious carrme, &pcod1mg port 
the reaction charativrislics and uses Wah a. catalyst in _h 

ich . ..h* metal cornp --- t is ›iforrnly uppotl ›

in the interior of the carner, the diffusion of mactams and jL1 

mauion prorbet can he pmwnlcd hy the msistanoccof line 

tomes in the intnor ofth. aric, In this casc, it follows that 

the catalyst components supported in jh? interior of thc 

carrier a- n(A ff--u-ly .1ih,.d. Mu›vef, in sy kmd* 

of reactions, some lyp., of -trors and tho fike ? tho ›Ujyst 

cc,rapconerts upp.rted con ih? pnn,le ›f› f . -,rie, ar. 

dcaelivak,cl because their ›liv, iWs am ›ered as?_a ?-swlt 

cof d-,pli- f reaction by-prducus? ccuratilatioo fpi-

.-d substances and the li k?, , th? - i., pw wC, arc cut 

by abrasion. du. to collwmo of the carrk, particles widi.ac 4s 

.-the, eor with wall sufface, or the like. A, . result, lh? 

aclivecompownu,of1he catalyst arc lost, and doe,eatalyst is 

de.c,tivated Tberefcore, for thc VtIpese of prt??g thc life 

ofthu catalyM while maintaining L, reaction activity, it has 

boen proposed for a long time that the active com portents of so 

the calal"t tX’ supp(Wled SlIghly insidc the Carrier Snffs0c 

without lIcingdisiributed (on cl-wouter suffacc ofthe ›i›

As the catalyst prepaati› -ctbd .., mentioned above. 

Lhere h.. bee. known - i.T.g.ation ruohod, an ior-

›cliaug. method, achnnical-actiou -lbod(fo›,cample. s, 

.A.bl. palladium is insolbili-d by reaction and deposited 

on . carrier) or the like -

An exampIle in -bieh the diwil-ItImn cof a palladium 

comporcut On a ca rric r has bec a changvA is mportd i n the 

Journal of Chocartical Sru,xty of Japan (4), pp- 261-268 (1 

9911). 11 is reported Llrencin that -k. pherie.1

 

alumina 

having . particle di._w,or3 oma I, used - . 

.arrter and pall".. di›bed in hydrochl› acu] is 

.11,-d to N advorbcd t1be- by w. ihc pall.-

d in. distribti.. and the .... nt of p. Iluluma › pponwd am ?5 

varied vvilb d-,pli.. li›, for ›mpk, after - 

after 25 ru,miows? after on. hour. aft- 12 ho.- and after 20 

houf.,? ard Ific ad,arption ›[› app›mial?iv ?,quqlibriunk 

,IbOulanch›
› P.?I.dfi› isdmurih?wd I,� 

th, surf› 
, 
I th ? ›rri› t, &pt h (,f,4,,Iut 10011n, 

›d palladium d or[ 
d i’ ?t- [‘_ .1 ’ hit i? - ›id’ 

11 
is i"r‘h W +›rl I M I .. from . 0, › id at, ?. 3110 › dp. th i n C ho, 

davc1ton flbc --,, ml›i› Furth-� the ›i.,T f 
pal:?d i . . supported i, i rc,›d ..1h I Itc ?,;- ;r I L› and! 

Pat adim. L,% unikornaly dist6butcd throughout he caff›

afi› ol kast om, h›r. lo said prbri›Ei›, h,- is -I 

"t.t-m.fa ›f.irfim re, it 

? lk-,. im. consid..un that fl" ’re, rminw., sajt?latr-

lially roo palladium is prescrIt in the - from llbc- ota,r 

surf.-

isdist,itomcd in the form f? beh i. a -idLh ,r b.,[ ISO 

Wn I�. -,aid 300-p- &pl It in dw d icci w. of the › ›-

iwem,, it is actually difficult to ?wrol tbe dLtnImti.. by 

this rnalbd I that lh? palladium is allow-1 lo t. suhst›

tj.11,v prc›1 vil[Eri lhc very -g? from th? ..I›

-rf.- to a &ptb of 100 ?tm nf carri› Also, a. ..sanfol, of 

I bc prepa nItioll 4 3 › MI Vst M WhiCh Sri LCA g? I i? U.Scd as a 

carni› and palladium mas and arunno.m. ion., .11-d 

1. › ut , ko-, low in this ca-, pa I Jad i. if.rro I v 

..pported i. Lh. carrx, p.1tiel-_ 

No p.1l.dnmr-supp.," artic4, m -hich palldi- is 

Presem..Ivmthev0,ymmm_..g?f,_ 

In ? &Prh of 1110 "Im i. the .."i› has In� kra-r; 

DISCLOSURE OF INVEN-1710N 

This invemiou aims at providing a supported artak in 
.M.6the drtri1h.ti.›fpIl.di› i.a›i.,i›rLrolk4 
aud fod is allowed to b? szIwive ly p›l in a specific range 
in md- 1. ff-fi-ly tirili- the noble -1.1 Pd supported 
.. . .."k, 11n., r-miort at., P›vidc, ? highly active 
1paUWi›upp.rmd rtielc by allowing palladium 1. be 
p-ra i n the vicin ity Of the surfaM (I f 4L CR U icf but ›11 L11 
?x present ar the imerio, of the carr., 1. .1ditican, ffiL, 
mverdi". isdirecled Co. rioble ne,tal-suppomd-posma. 
hav,mg . long catalyst life by further providing . layer in 
which em pa1ladhan is presenr a, the -termosl bye, when 
.-unt,latirm fsubsaaroots?hih --ld pm› the catalyst 
and the 1? of the acti? componeots due to abrasion may 
J,, en.wint.-d. 

The prusew inventors have corAuclec! M,earch on sup-
portod catalysts " the maction charactctsues thereof 
bast.1 .. many ›Ii.. ›Mpk?s 1. many cases in which 
?xpe?ivc nol,ok -1.1 such as p.lid... and 
the lilke am used as the catalyst coutponcuts, it is essential to 
,u"o,t the caltlyst cr,mpom,0L% on a carrion f1he present 
inwritors have found that it iseffiecliv? to support palladium 
in such a way that the reactants can react instantly. That is 
to _y, -he. the diff.sion raw of the reaetmc, in the tim, 
po,- f 11w, urrrie, affects the macii.. raw. tboc in .. to. 
have Found that it is eff"tive to provick, a cala[yt wherein 
the distribution of . wbl. moial co.p.-M. such as padl.-
dut. or the like is › cI› - prosthl? to the m› ... la-
of thc arri.r, and ., mblc -.1.1 component is p--. t in the 
center portion of the Met" where lb, Hine- of the 
diff.,ion is great- In ddkioll, i. . p.1ladw.lorilaining 
rocial-sapported article Uffecli 

11 
for froavy oil ruformmi›, 

reactions is -hi.h the cclurvuhnion I poi›d -h,L.-
tak-plac. -,h as in . .›busti›talyt or the like co, in 
the case in which abersiort of catalyst particles. is po.ssbic as 
in a fluidi,ed hed, abubblecrolumn, aslirringtype ›%.,or 
ffic like, the invumors have found that the durahility or the 
catalyst › bc greatly improved witbou I causIng a reductron 
o F reaction activi ly by ?pporti ng a nob le, mctal a PmWmn L 
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Wh›in a thin IAV› ?› lollo pIll.dJU› ? ›1 ZN 1111 

ouLcrmost lay› with the ca[aly?i parliciv. If bc durabilit), 

› b, i-pro-I ?hl.› -h›g d- ›cti› aclwnv, rh-

catalyst 11fic ›ld [? greatly proh)ngod and Ltic 

’our 

i-

ld b. imp ro-d. 

I 

w1h.iq› rol oblamiirg 

›W supporicc! articic in which na,bl. metal -p-1 

dis?-ibwcJ in . -,y thin i.v› of 1?? t1ba. 100 oni› or 

t›1miq› ior 6tming a tuo,]›pp?rrd arti,c which h›

vcry thirt I.v› sul?l›tially fmc fr,. palWi›

containing _14 › the -,fa- without ›ducirg the re›

tion activity ›1 wb,,,in Lbc PaHadvarr, is supponcd in dr, 

›f› layer having ? thick-- . F 1,,, th.. 1 W nak -? bu? 

V1 not p›L M th. irn?,i› h› t› kna- in ih, .1 

Thus, Tfic pr??nl invcntLon is dtmct?d to a onclibcd for 

p,eci-ly ec,mrollurg Ibc vicinity of d. sttrfa? of . ›xr 

for pall?dvum- or a paJhdium metal c›opound?pporwd 

e,daly,L 

’[be ronrp,Ises the f?llo-irrg: 

(I 

I 

A nol?? mcW›ppaw1cd anicle which ›mprj_._1 

c ... i., and ? p.11.di,nr›mLmi.g anctal cornp .. ni -p-

p.rr,d .. the ... ne, and which arhcl? has (A) ? Ltyer in 

which substantially no pa Harlin m is supported in the i merior 

of the carrier and (B) a la y" in which palladita an is supported 

ur the region from the .,[.r -rf.- to . depth of less than 

I Mum of the ..›

(2) ’Me trbl. ractal-suppned Akl. to (1) 

abo›, -hih has (At) a layer m %vhwh ›bt.rtfially na, 

has (A2) . ty› in -hich ›bm,rmially - potltdirurt is 

supported in thc -MC I P.1ti.. of the callier. 

(3) lltc noble metal-supported article according to (I) (Ir 

(2) above, wherein the thickne. or particle d iant,te, of fl. 

›i.r is Mt less than 200 ?... 

(4) -[be .1d. -1.1-auppurtcd arlkh, ceordmg tot (1) .1 

(2) above, witercin the 1hickness. or particle diamecr (IF [be 

is less than Y NP lim and fr,b artici. has 

I 

he layer(B) 

ie which palladium is supported in the region from the mn" 

s.rfa.e ?U, . depth of I- th.. 80 ?- of the c. rrie , 

(5) TT., noble ..tl-sppm›wd article according to any 

one of (1) 1. (4) above, ?]›.,oin th? palldil--m., 
. 
rang 

..(.I curapom,.L is palladium › the palladium .,[.I 

to.?d. 

(6) 1bo ..blle ›W-suppronct! .,Ii,k accordirg to (S) 

ab-, wherein the palladium metal compound is a 

p.1l.di-lead m1e,rueullic cornpourid-

(7) The noble: rnelal,supported article according to (5) 

.b-., wh›i. the p.1ldi,. metal cornp .. d is 

palladirim-bismuth imennetallic compound. 

(8) A process for producing the noble mcia]-supported 
.rii,k according r. any › of (1) and (3) to (7) sho-. 
-bich cmp,- inst..dy ommd-mg . dned and/or al-
cincd carrier coataming a basic tad al mit component of at 
leam .- -1.1 selected from Ifie group consisting of ?Ikah 
meuds, Aloadine earth metals and rare earth metals into a 
palladium -.p .. d -I,tin maintained .1 a t..pr.mm 
,of A k-- than 74r c. 

(9) A p.-- for producing tb, noble. rml.l--M,rtLd 
›1xic accOrdmg to any on, of (2) W (7) ?hwh 

msiaully inuod.,im; . died and/., -locined 
,arri- ,om.morig . b›ic metal -11 cornt.-I 0 at [,a,l 
om rneud sictected from the group c-.tmg of IX9i 
meLaN, alkatine earth metals and mm carLh ›clais into an 

I 
Iturtimm. ...Pon.] solution ..’mamed at ? ?mr›htrc 

of not ", than Ar C and [ber- U, amarenwily ioloucl 
mg the ›[1mg w.. into . palladium 

IIL,I,,Li-tv .››n1a,ly mtrual›iug Lfi, No-
dri.d andfar ?.,ILrcd c,› imo . -bo two . C ? orn.L. r, .1 

all.mlo. .-PL:›1? ›11 a p?iJAi›

(It)) A P11%› C0F,IIr,,d›ing t1ro oh4 " b g 
c ›(-I? Prracd 

_ 
to o one of (1) rd (3]1 to 7) 1-11c. 

M,wh compru-, dLp,,i.g did rdl., c.,[J-d ››
of a l›st.- mct.1 

frr’. ltL L!›o! c 
Ztg 

11f.Ik0ii_1.l,, alkali-
_:th

 mA a Is z ml ?i r, -,t’hI n,ct,l, 
i 
. a›1.1 on ›Wming . 

o air f .[ 1›1 ›c ›W -1-1.d from lk g,›p cousiming 
of. lk,li molk, Jk,ohn, ›rth nn,tak and rar, carth -W, 
and the. -.1-1mg th, rcstiltwgdi?persi.. with . p,dldiurra 
comp ›d -In L’ort at a tcrrop".tum of ., t less than 70, C. 

( I I I A p-,- I 
- 
or producing be ›hL ru.c.1-supp.,ted 

anich, ›dmg 1. any on. Of (1) to (T) bo-- -hicb 
oompri› dispersong. a dncd arallor cakined carrier can-
taming ? basic metal -11 onnlponerit of at 1,a.,t on. -W 
selectcd from the group ›nssting f.lkali metals, alkali., 
caifi rn’tA, and . . .. rth in . -I.Lirm com. in mg a 
-it of at 1›1 › .11al scle"I’d f-an (Irc group consisting 
,,f 
"th

 metals, alkali., -nh ..mls and - "dir eneral, 
and then ?ml›lmg th, resultmg dcT›,.

 f, 
estly vvuh a. 

aluminum -pouad solution at a temperature of not less 
Lfi.. 70’ CL aml -mily -ith . pallAimu -.p.ud 
solution at a ._peratum of not less than 7W C_ or altc,_ 
natively comactim; the dip›itra with . sotti› of 
s mixi› of i ValLadhi. conrp,amol and an al,roin... 
compcouod at . (crup ... mm of not less than 7W C 

M 
(12) A pro- for pn*lucing an acrylic acid csler andffir s 
rretfiacrvli? -id st." which compr? acting an al--

h.] -ith ..d/- meth-td. in die ptose,ace Of 
tI?yg› tesmgth. ›bh, article ccon:ling to 
any › 1 (1) to (7) above catadyst. 

, Si.- in the noble mct.I›ppn,-d article of this 
mvonii.., palladium is .11o.-I l" be P"-.l in a ›gio. 
cffective for the rcac?don in the carrier, the catalytic activity 
. high and Th. ›p›o› rtobl. me.] be .0i›d 
’fl››li-lyL 1. addition, by providing p.1l.di-

" unsupponcd byer a. the outermost lotycr, it b?caxxr_ P., 
,itok to tifili- flh? nonbl, on.t.1-supp.dd in any 

re--tions a, - catalyst ?hih has . long life and is highly 
re,istive to poisorting and b .. ion. Moroou?,er, by prviding 
. pUladi.- -pLmC.l-fmC lay- em1t›lU 1. . very thin 

thickness on the surfam of the carrier, a great reduction of 

catalytic awrly can b. prev..wd. 

BRICF DF-SCRIPTION OF DRAWINGS 

FIG. I shows the results of line analy› of lIbc particle 
section (of ffi? "lladiturt-topp-ted -t.1yl in E-rnpl. I 
.-..g a. X-ray -JCFnpmhe-

110 2 41- the ›Ults (if linc analysis Of Lb, PartiCh, 
›tioar (d the pallacium›ppvicd coiia[yst in Comparalc›
I: Z using a. X-ray, nroic-prolb,_ 

FIG. 3 ?hovs 1he -It, of line an.lysas of tk particle 
.-to- W the tadl?diurn›pporid -1.1y,l in E-pk- 2 
-..g a. X-ray m1CFopFOl›

BLSI’MODE FOR CARRYING OUI’ ITIE 
JNVTN-I1ON 

1-his j nvc ntion r?latvs to a noble me(a 1-%upporwd a nicte i n 
which palladium is stipporld only in a specific region f. 
carrier in imler to ?ffiwiently and cff?liwly uoli? palla-

?S diurn ›d -hi,h alick, has . ]aye, i. -bi,h substantially no 
palladium is supported in the interior of llov carricF. 
Mo›r, I ncl.tcs to . roNe -L?I,supp›wd ni,le in 

0 
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-hi.h V.11?durn is ›ppod› 
a ››’r 

an" I In, r _g"’. If. " on I fic -’ra" :o 

’ 

depth of 10 jum of ca rner 
Z Is m hic?k fl?Jnon is .Pp-wd I . ip,I]Aium i, c4gribinted and p "Ied pe iro? and to hum , I p, 

.gi› .1 the ›i› rd h,,h ai,k.l? has lay"s m _1’i’h -, depth ol HI to 2? pul from the sud-aec- On the othcr hand, 
Pat auh mu is?›pported in boil, th? � W››sii F›ftwj,?,o . i the _l-, 1 t,,_ j, .1 bcistcro hut t h, . 111. ere, of the do ffusion 
mit.rior ?.( 

, , 
-1� flei-6�ft-, rl-. by- in . 

’h 

-h- .,I. i. the firte p"_ ?’ o P blern. It,, p. I adi › "�p. -n : 
,I,urtoly � palladium is supl.,ned! is rI›d 1. - 1h, ’.. I- flecovely ›1 by �M."lirig  pa[I’oucx. ot a nar-
pJ)aduW‘k_1_.ppo,wd lay- or merely - [be ..supp-icil rowc, mgicm of 10 A" in ?_iu th in ’Ib? ic-ity of the ›r�
laye, 

in 
I 
’urthermore, the layer m hi,h pal:a- 

-i-face-

11 
in an is snipponed is bercinafter refc�d to as r he pa Radio

 -pponed Jay,, or merely - the upp?odcd I,Vc, n -m? ’. 

I›

As to the rl,?ckncss of the palladium, that is -Suppori’d rd 

Zth thick� (if the lawr in whi,h - p.lLidaurn 11 
p.rl-d’ the optimum ra.ges am --J..tcd dep�di ag W u ’he 

a 
is possible U, -p.aa, the � -herc the thick�

partick,diatruct-of the carrier m nni lesa; than 200tim fmon 
the ease -h,. the thickness or particle diameter (if the 
�in-

 
is It-, th an XC I� and to dfi c tt?- purlio-1 ... ig? 

in each of the-- � 

For ›.-PI , a large › Iuvirg a pad iel. diaraet.? of 
.or tess dian 200 A-7 t- example, acv-.1 miffira.l.as or 
mearc , general ly rsed i ri . liquid phase reactic. in which the 
›,noo .’ relatively _’h_ or in . gas phase ircactie.-
Accordirgly, . catatym which is hardly affietd by the 
d iff-Coo We of the reactaorus ca. be prepared bv i.g 
. -tivt component P.Mcip.ling in the ’e-tico. -h as 
p.11.1in. or the hk? in the range OF I m 1h. surf.- Io . 
depth 4 less than Ilat’irmof-arwir.rd providirg A layer i, 
which nopalladman issuppomed in 
C,ons.q›?; A follows that palladium .- be ffiueridy 
utilized. 

0. the Otto- hand, ?he.sxrall particles having a particle 
diannetc, or i;› than 200 tan � used ., a carrier, paructi-
larly when dx? noble met.1-sapported "ele obtained is used 
in . liquid pittaix reacru-, the influence Of reaction I, and 
diffusion aid f- re.auarn in [be fi ac prcs in the inturimr of 
the carriraopperoirs? ., I ho ›h . design has he. tok.. b›u 
made that-flic, Particle diorrichf is ..dc mull according to 
d. rcact?rt. ? WAhis itiverition, by �king the palladium -
supported layer-thin.a highly activeeflalyst"a beabraided 
without nuking ?hc particle diameter saull- ’nat is to say, 
th? iriverifion-is, ad?axiugcc? in au( the separation, of 
caAaJyst4yrsc1tliHg becomea›y and theseparation by use 
of . sefuraw bavirig a &nudl volirrue i? made poss?ibk_ 
However,’ when- The ?oludac of he podien in which no 
pul].dmm i? supported in the supported artu,le 1›� too 
large. the Volume unnecessary for the reaction per reactor 
6-o� fang. ad a .-I� portion: is caused in She sup-
ported article in some cao? Then,fore, it is preferabic to act 
th. pauri?k diameter of carrier according to the type of 
reactio. ad -1 the .�ry dockiness if the palladium -
supported layer and the necessary thikne? of the lay" in 
which � palladium is ..ppo,,ed. 

In the › of . carne, h�ing . p.,tik dianet., of I�s 
th. 0 2(111 firm. it is pref-abl. 1. distribute pal ladhimo in tb? 
region from the -,face to . depth .180 um of aari., 
Moreover. when a layer in which substantially no palladium 
L,.,.pp,,nW is provided in the region from thculer surtace 
to the pccifid depth of cadi.,, i I is prelerabl. I(, provide . 
byer m ?Ihib subsi.mially �palladium L›.ppovd! in the 
region from the out., �if.- to . depth of 30 A.. of cari 
.ad 1. form a layer in which palladium is supported at . 
depth of 30 to 80 W. from the stirf.› Whe. ahraisioa is 
highly possible and the diffusi.. tc in 0. interior of the 
..net i? small, A is preficrable in �me cases to provid. . 
lay- in wfirch substamiatly no paIladium m supported in the 

41) 

45 

so 

55 

65 

Wh�  11b, particle di..,,I,r 4 he -ar., is rrudc 
namely not a� (ban 10 1-- the irithietic. I diffusion is 
lesse-d=1 he� th, eff�t cl h. iri-mio lb›cne, 
smallio 
the u as. Pporred I.Yer ?’ We ou layer " r ."I more 
than I I� in . great napro-rueat eff�t oro 
durability a. b, ›p›,?d It is p-f..W I. set, in the 
carrier, the paIIathum›pTxu›3m[ layeT, the ],yet in which 
sulostanti?atly no palladium m -ppnoted io the mgion from 
the outer sinface to he specified je p1h and the to asupported 
laver in the interior based on itic purpose and maetion 
chara-ft,ri?fies, -1-1 the optimum ccautructio. thereof and 
Ifie. .1th- the re-Iti-4, pidtadumn--pp.,ud ani,le. 

I a du, (he term L›h,urit i. it v m, pidtadm an i, 
stippoded- an-ris that subst.acidly � peak showing . 
pat I.Jin ond astrih, lion of . reJahve mo, asv?y of not J� th.. 
10%. is P,�.l in the eon�mooral X’ay rnicropiobe a.. -
lyrical racthd ., t.1-1 beireiaft- - w he secondary 
ck,-L-. ’c flectmo matw of a scam. mg type .1-1-in mi›
›V, of a logj, �],.ig P›

1. this irivemi".. ’_." having such ’i� lbt 
1he suhtanti.] ibick.� or part.], diameter is in ?.c .?deir 
of fro mgm to man or cm and having ? rious dupes can be 
utilized- Specific --pl- of the carrier shape inebde 
sph.r-,. etlip-ids, L.blet..’ Indio. colurams, 
p[ai,cs, haoo, sheets. honeycourbs and the like- The carrier 

can bc appropriately ›rid &pndirig up� rb.e. 
rc-no. type, ad ir, to,, .. ampl.. . fi --d bed reac4pa, . 
shape whieh gives only . mail pir,›rc loss sch ?s a 
11-lk�eohin-m, honeycomb - it. like isselecied,ao,?imdrr 
liquid ph.- slurry ›peosi› conddii.ins, . 
is g�erany selected-

Inte kind of used in this invention is am critical a, 
far ., it is a coavertiond carrier �ch - iji- go, A.miaA,. 
aa,tiv,ded earton. il"-Jurniaa, iliea-limon-rougnes., 
2001AC, cry’StAiDe McTaSili"t? or the Eke of a p0,WUS 
r-d-ial having pore, in the codeirof, .››1- QcupopHy, 

Winen - t-gi. sodace areanf�irk, is ".iiied, IF- exampl.�
acti�led carbon is used, while when a trecha6eal strength 
is required, For ›rrptc? ’di--alionma, silica-

-.1m, crystalline metasilicate and Th. 
like a- used- lbus, the nobit, miit-suppoded n.l. Of thL, 
iro-aii.. coan 6. produced by ›y ing the shape ad ki ad of 
carrier according to the purpose of utilimcion. 

In this mvutiro. ? lh›?, metal saft component of at licast 
a- �1.1 sete,ted from the 17eup consisting of alkali ductals 
?uacb - N? Noi, K, Rb, C_% and the like; alkaline carth metal,, 
sueb as Be. Mg. Ca, Sr, B? and tbe like ad � earth enetal. 
,och as I ?, C-, P, and the U. L, lu�iously supported on . 
carrier. As the basic metal sall compcmear, tho? which arc 
converted in 1. o. ides by � such as - Wirati.. - 
the like, for rittric ..d -I tv, �fic acid -its amd 
the like are p.fri 

11c eatner used in this i�entmn isolmained, f., example, 
by ›pprtuig . soluble salt of at I...q on. W.l selected 
from the group conskung (of alkali metals, alkaline e.aftb 
meta Is and rare canh mevils on a carrier such as silica gO, 
alumina, on,hivalud! carton, silica,alumma, -olitc, cry-%"I-
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line or [he like hv ad"rpti". ,, 
it,. like, and Efi,. subjecting th, › ?o d›ng a..i -1cr-

Al... . ili- get lo�ing an 01--d d› of 
’Iu’P’_.› .I ,I I ... I urn, _I›Ed J-,,- t1b, g’�p  
?o›iiag ol alk,F ›Tats, ilk,0› -rih �al, ›d ›
›Ih _IaL, ,a lb? ,N,i�d by or,F.orl, IAs,rsi,g a 
solulb’, ›11 of a[ kasi. one metal scfec:cd 6-,m Ili, group 
›isiirig of AkA metal,, alkali- .,Ifi mo.ls ›d rare 
enth metals in .1 sdica sot solution and st,fay-drying th, 

Silie-ad,ornika ;. ?hwb ?2 I›i › �tal -[,,Lcd from he 
group cmsstirg of alkali alkaline -1th on’taN or 

a soluble sah of .1 ],.,1 ›? ..I,] sclecied fi› I he guuip 
consisting of Ah-ah metils, ’a’di ".cut, are. rarc 
c.th ract.6 in ? ’iti- and alumni. -1 softitiou.

 

P.Y-
drying the resu king di,,. ?i.. and th�  - ciriig I he drid 
di,pci-sion. Sifi--alinama 6 which ?r least orn, a.1 
sclectcd from the group cousislingofalkah metals al"Ime: 
earth ›W, amd rar. -rIh on,tal, ., di,pc�i a. be 
.blamed by dislcrsirg . -1.61. -it of ir k,.FA 

"’ 
metal 

�3ectcd fro.rn the group �›,rmg  of,d"h -eL.I,-
 
?Ik.lin, 

-rd, metal, and ran, -,It, metA, in . di--aludou. �1, 
spray-drying the resulcing dispersion and then calcining Lh? 
dried dispersion Silic-lmrn›raag?ia com.ming at leasai 
... metal sel-wd f,.m the g,..p consisti?ag of alkalt 
�ul,. alkali- ›rdt netals ad rare earth trewl, ca. be 
obf.mLad hy dissoi,mg anddisj›irog -Jis of nug-
riesiurn ad &konnominsub.strugue.i’m ma-al’. A.-mi�  on 
mirate and the like i . . . lic. sol ", tioa? to d he, im, fori 
d i:ipc r,i.g . soluble sa It uf A 1›4 o., metal -1�ted from 
th,_ grou p ›Lmig of alka li �Tal,. .1 -al � , arth metals 
ad a- -,Ih orculs IhLrci? p,ay-d,yi.g ffic 

,esudiiing distner.... and then Aming the dned dosf?_ ion-

1he drying of the carrier on which a ha›’ meal salt 
component of at 1,.,t one metal sclecied from the group 
c.nsming uf .1kah mends, llotlw, earth me" and r�
earth an,1.1, has been supported is cood-i-I 1 . I.anp›
bon, ’q �I I� than I (W C_ P-15›11AY not I� than I t(yo 
C., for 1-48 boom. Ube calcmation is conducted at a 
Wro,peratim, f3(AYW)D’ C., p.fc,.blv 3(KI,-AKV’ C., or, 
preferably 45ir C_ 5x 1-48 hours, 

to the production of the roble mcwl-suptxm?l article ol 
thi.in�fion, ..y_dici›cbWm.dbv p›io_I".PjoorIi.g 
there.. a basic dict.1 aft cornpoa-1 or at 1_’t cme .0.1 
selected aim the abow›tioncal alkali metials, alkaline 
.auth meta Is and � earth .Aal. ad dry jog andl., cal-io-
ung I be -- ca. be �d. 

’11u, palladium compound used in this irrvcntion includ-
soluble Wis. of palladium tatch iis palladium chloride, pal-
ladium acetate. and the like, and palladium chloride is 
pam?l.ly pref-red. 
Si� full.di.. chloride is ..I ornpkidy dissol�d in 

..Wr, I is u�.] to sulIkkally di’solve uIL-land in a. 
aqu› hydrochloric acid Awicm ,, a. aqueous sodium 
sall soltmoo to prepare a piladium chloride solulion. 

the m›F›nd .0.1ioo .-›J in Oas 
on�nium, a ioq? soluli.. of . soluble aluminum  salt 
such as kinninon chloride, aluminum mLak, ,, th, like is 
.sed. 

The production fr?asof thi, in-wion i, based � the 
principle tht di, pah.diton camilponert is i�Atihili-d  and 
"mobilized by a ?kocmicad rowtiod between the -[able 
palladium con"mind and the basw rnetal -11 cornfoo-mof 
at I.-( oue met.[ -I.&.] from the group m›tmg of 
alkali metals, alkaline earth mcui,,s and rare earth ancials 
pn,vu,usly supyc,orted On a carriCF. 

hl-co"’, the prod�lion P› "’f this in -own ui 
.t�h . I.IWi›-›p[..wd l,y,, is formed - it- ›I-
,�,,t lay., is A- b.�I  On the ho--ni�tioncd  princip], 
of unsoltibiti-tio. and mOr.,hR›iori_ First of .11, - it,, 
s?›mmn �irrip"imd- ", .00,11"alurnirurn saltzch 
a mi_,hIkn&, a[.. no- rit

 
i›i 

z 
likeis 

alummu m is a lloxwd to rcacc with the ca mier o u i is ou ier 
surface through a chemical reacti(in between the soluble 
a himuman sa [I and a basic metal saft component of at least 
one metal -[-Led Ir"a, the g"op cor’isimg ot alkali 
ro’cals, alkaline earth nrcl.k _1 .- earth merals- 11herehy 
consuranig th,- reacti? ?.tcs 6C palladiumi, and the bmc 
ri-tal ›It co-fumcm Of .1 kas] o- metal seleei’d from the 
group comtirig of A.Ii metal,, allealine earth metals and 
rare earth .,t.L, in the mi-nur and the "lladmin corrof-
.-I in IW mten., are immobilized by reaction, 

-Me �no[ of the ?Wmmuen component is I.icd 
depending p› (he Etna� .1 the layer in which the 

20 dpa11
 dium�maimot;  metal cornpo-w is ..I supported and 
t=’-d h.-d .. the A�.at f the ba.. metal .It 

0�Pancol  of 4 least om, metal sel-td from the group 
of alkali meiaL,. alkaline cath unends and rare 

1.1th riculspr�iously  supported on the carrier. Usually. a 
. 0AW to 2 ..]-, prele.bly WKIS v, I ..le, per ..], of 

25 the basic _’.lsaft _mpori’m of.[ least � metal _Ilectd 
Crom thc roop �risisiing  of alkalt metals, alkaline earth 
inetaL, ad a- carlb ri P›musly suppmted on fla? 
c ... ter. 

’Phc� a. any ›Ica, p..L, .. it. details of th, 
racch-isn, by which [be palladium distribution of this 
m›bon is acto .. d; Ir.-c-ir, 1hc p.-m inventors h... 
mf?med that the diffi.,ir. cut. of th,_ ptilladium�niammg 
sohibk component in -the arrie, interior and the mosohobi-
li-Ii.. rate f..id courp.riew by a chemical ›6.. are 
we U balanced, whereby it has been made poss4lble to intim.-
bifi- poillooditran in . -fy more. regi.. i. the ,cidtly,,f1h, 
carrier surface- Moreover. wbeni the carrier bas on its outer 
.,u,fa- . lair, in which ’obstardi.11Y .. Palldi.. is 
prei›11 the present m›l› urv, infierred that ?hcai at.-
munum allowed t. react with the to..i. moul salt corapo-
deal in the ViCirally of the ?Icf SUFfaCe Of the eSuirief to 
consurnothe lb?sic metal sailt cumporienteapableofmacting 
with the palladium comporear in the vicinity of the oumr 
s-face of -(I,. cam.,, ad -losextucully, palladium is 

45 supported, pfalUdium reacts with flac. basic ra?tal salt court-
ponent iadiccarrieriawriorhmausethe mactivebas-icirnetal 
salt component in 1W vicinity of flic. outer surface of the 
?nicr has already been cousamod, wbmeboy the palladium 
is inninubdiaed in the carriec, interior-

10 The noble ancial,supponed arlicleof this invention canbc 
ohkuncd by noonicalarily introducing a carrier obtained by 
prc?iously disp�mg the. i. a lusi, metal ?aok �.P..e.t 
of at least one ancul sctc?lcd fmm the group consisting of 
alkali metals, Ak,ahoccartb et.L,..d � earth metals and 
-bj-ti.g the axner to drying a.&- �kinalicm, into . 
solution of . tulldiiiiii .�p.�d such as p.1ldi.. chlo-
rid, OF the like maintained at . Warp›ll? of�( "- than 
7T C. 

’llic noble onctad-suppor" article of this invention which 
so also has the i-suppnod I.y., as the ..W--t t.y., can bc 

obtained by instantlY introducing a carrier obtained by 
›hjuctirig . base metal salt comyocant ofal least on. �t.1 
selectod from flbe group consisting ofalkah metaK AkAim 
e.rit, metal, and rare earth metA, to previous dispeci.a and 
then to, drying and/or calcination, ink, an aluminurou soliflion 
ma intained at net less flian 7GO C_ to allow the carrier io re act 
with Ili, alimaimi. to for. a sort.- Pay- in which sub-

L?1-
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wd, ..it -b-q�tul, 
M 

W_Pc,at.% P›f›wy not I� than mr c., .,.,c 
F.ou If ? "’ll.d

 
_fo.rid ›h 

I 
I’lu- 

:t,, 

›b’y 

I 

It " 4 1 tIc ffict,- d ma"t, 

to ehlb’"’i 
h eo,Ih,Rk,_i1 .1"
 

1-, 1?11, 7(f 
’(1i’Th 

.2 ’i"’t to- o , , k, Zer I mg rom ?’l th, 
1, Ilid, , supp 

ick h._, 
,,I?d an 11, Ili, 

pall"Im’. 
rc, : In u Z. Ply p,,f›hk U? 

"’Ittio. , P ._, ho 

rvsttp?,Ood 1"?r ., ifi, ortermo.q lawr ›1 Ifie lbicl,› �.d.,l the ›u,m at . le.pemrx, �1 higher I.� the 
,I the -pp-1,d I.� is less Lhim MI �.  boI[mg p›1 for Lcili[,17? (h, 9›tr__ 

]’he pri.lucito. rin�ss of IhIs urveraio. iti-, inurt.- It Is .--av to i. _hkh . t..c all 
bA..I.. J"Itu-1 m�w’. and 

I 
he _,lio. is coulp-it-I of -1 leasi onc 

’"I
 -[,,led 

ne g_P 

,ornpl," a 
a 

short ti›, a.d b--, 
, 

is a. p_h-.aL.g ›&Img ,f ?IkaLi meols, Ilk.lirm e.ah rn?tAs and a-
p"_

 
’hi?h, 

MI 
like -pr› ,Named ?y ..a., of 6- earth �tat, bas pr›icoudy been I. 1he p,-b,-

›hang?, do- not require th 
. 
�or- rit.ditced into a 

c 
1› proc", of thi, iriverrriort, by the i-ol.hiii-tion-

11-tant ?Uiticm to 1. take. out
 
iturn thc reaction mortin, L.M0,11113-tic. m-fimt between jh? basiC Metal salt _m_ 

me 
? ?be n I 

I. a short Li [I., im-1-1 ›-, 1.1bles th? pa I?dt› I�.: and aluminum and palladium, the p.lhdi..-
supported layer arm he padladirro-ir-rippoi-ted layer to be layer is pio-ded on the art-je, -if,- and 
,ha,ply 

’ 

I rrotl?, 
with

 a 
gc-d precision, am] enabics pal- r, Z. palladium is mmiobihod in the interior of the carrier-

I.dur. .1 upp-red › . ›t› in ? tram› that the F-thrrincre, the carrier must previously be suhjected t. 
pAl.ditim diwil-ticm deviates i. the duceitio. ftbe vi.- it, use.’fhe fine pore›fthe 
try of Th. sorfacc. UP� illrotiti.i.9 th,, ›irr into the carner -h ich h.r� b-. ›bjecicd to dri, ing amilo, �16- - 
palladium coiripouml Awier. ,, Al.i... �.p(,..d do. am tillcil itb ? gas comp - ne - i such - ar, or the hk?. 
solution, this oinpuumi reat, with such a component - an 20 and this g› component pre’enis the palladium ›p�W  
alkali Metal or the Pike In the ›inity ,f the carrier .if� sol-liou -od -1--ml. co.I.Im.1 -3.6� from diff-,.g to I, 
so as to bt insolubilized and im-ohiliwd, whereby Lite the ceritef portion of the carric, through the fine potes- ’Ibis 
p 

I i -, 
a lad .. -.pp,,nd layer �d! the p.I1.di››ppo,RA is btiL--A to IaL nor If the fact.. for _*ing the disurih-

Puy- am f-mucl- Arconfirgly, -be. this mrsol.bili�tion- Pion sharp. 
immobilixaliort reaction is skrw, the palladium ›› alummorn 2, lbo , to a As in (iij) a w, it is necessary dd the dird anrU., 
coarpomot &PT.� in the fmc poms of the e-,icr k, it, ?Jcmedl carrier to the palladium compound solution or the 
,ewc, poni.. and it ibil.., Illat the palladium-mirp-tcd aluminum compound ?httion_ By p�irrusly dispersing the 
layer [ayr, .. the surrace is ›ricr i It on ly water or I be I ike. a od Ific It arl? ing thereto (he 
b�dened. pidl?dirirn co.pmid solution ,, the aluminum compwad 

That is to say, in one mod, or the P›dwtion proIoes, or., SCIIuLion. it is also possible Jo otlain the noble inetal-ffi,, 
m�mi"..  ab (If the IcHowitig cortditicms is ›tisfiod.- suln›wd article h�mg ? eWiv,iv -sharp distibititior f [be 

(i) The temperalum of the palladium comporoad sowtion?is paffiditim�ppowd  laver and th’c paUtidiurn-mrsupportd 
rr.im.m.d al �1 k-1 thin 7W C. (ii) A 

›r
 
h layor as far as Ific ab› (1), (ii) and (w) .�tilions am 

previously dislpersed Ifiemin a basic meta[ sajt 
sa 

Med. Wwcvr. . part of the I� cornprrarri j. the 
at least one metal _Icelcd from the gm.p 

‘w‘LaUng I carrier is distiolytd in the liquid in some cases. whereby the 
a"i mculs, alkaline earth meials. and ran, earth nictA, ?V detei-iowi.. of liqtod prop-t-, and the detedo,.Ik? of 
subjected to drying and/o, -1cmatioxi and then used. (di)L porability are caused in sotirc ?ascs, nemlom, such an 
Me dried andlor calcined caTrier is added to a palladiumv, ddih› �thori  is not desintbl?. 
cm-P .. it solutic.- (w) The �jer is instantly dded tw. A. stated m Ov) above, the i.trodueti.. of it, carrier is 
pall.dirrat cornprmad solution- -r -i Wbra the introduction of the carrier is 
M›-, wt.. the prIlladitirn-unsuprIcrued Pay- is p--- - owducted over a kmg per iod of time, it Coltows that them is 

videdl as the outermost layer, "cb of the following LwKli-. oblained-a mixture of cau-iriers having v›iotis distribution 
ttom is satisfied: (j) The temperature of the oaminuen. swcs which ac? probahly due to Lb,- time history › ded fo, 
compound solution is mainlairod at not k› than -AY’ C. (it) - the introduction- 1. this i�.ti�. the term -mmamly" 
A ?trier having previ›sly dispersed therric a b&isic Metal 45 Means that dm time needed for introducing the carrier is 
salt cornPonerri. of at leas[ one metal selected from The gmup within 15 seconds, preferably within 14) _›A? though it 
consisting of lWi ruct.1s, tk.Li� earth mer.t. and › may be varied d,pelirig up› the thiiel,--as and particle 
earth ractAl is subjected to drying andic, caj?jnajion and - d›mr of the carrier immIclueed. It is › preferable to 
the. ›d. (it i) -[’he dried ."., aleined ›o., is added to bring the It-- ’If Mir-l-Itil- as cl� to -or accoods as is 
an aluminum compound solution- (iv) 1) Tile carrier is st, possible. 
momentarily added to ? aluminum compou MI solut ion, and Aothc,›mpkofa im-l�Liert p� ofibiti mverawn 
then . p.Hadium cent, .. d solution ai.ti,.,d .1 . t› in which aluminum or both aluminum and a palladium 
Pelature of wt k� ltran Ar C. is mem-Witily added sohition am added to a carrier slurry is shown below. 
the mLo, or 2) the ca or i? r Is momentari ly added to a solu i ion In this .,.k f the Production In,� of the invernio.. 
of . mluo, of a. alurnirm. �p,,..d and ti palladium 5_, ›h I th? fotlowmg �.d  it iom is satifiA- (i) A -1.1io. of 
COMpOUnrl. - - 11 of -1 le asi - on, meudl -]..led from the group coosimi g 

the ›eti.o t..p›t� i u (,) above is or of the cuM-I of a I" It meta I,, lk-al me earth metals and ram ca it h metals 
factors. and ts varied depc ocling upon the amount of the basic L, maintained at - lrm[I? rainte of wt le? than Wr C. (it) A 
me W - It -1-p�ent of at least ... �121 -[-led I m- the driod a-Vor calcined caffi- in which a basic Metal salt 
g.-V co�istirig of alkali rolIaLl, -1k.li- -,th �(.I, ancl N) cornp.�L of a least o� or".1 selected ro� the group 
ram carlh metals previously %upported on the earrier? eonsisimg of alkali metals, alkali.. -,th rrelids and ram 
how,›, when the temperature ." wo low, the maclirm ›Lh rimuls has previ�sly he.. dispersed is intamly added 
becomes slow and the me cat distribution is broadened. In the W the scIlution Mentionod in (i) above to prepare a &Wrry- (iii) 
production of the noble melat-suppor-Pec! article of ibis A palladium ?mpou›i solulioo is inslantiv added to the 
inyention, the temperatun, is preferably so high that a high ?i slinry. 
relctl› raw is -blamed in order to obtain . sharp layer- It F-11hemore, the P-11itiliturr-supp-ted artkl? having [be 
is important that th? teropci,two, is not Icss thm 70’ C, and P.Hadmin-tuts.prIortuxt layer as th. orutemno,3 layer › be 
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it 

.1,I.mcd by (,) ›imamitg ? ohnio. of . -11 of m le-1 "n, 
mot’l -1-ted from the group cousislirt; of all-,ah rm"N? a 

I I›-I r.?›h �W, �d, r. -.,, ?,d: nrcl.di, ena te- 
P›’›

, 
F riol 

,, 
1b.o 70’ C., ( 

) 
in am y aj in 

, . 
it. 

o F (I) A� ? tried a trd.1c, c. ki� I ›,ic, i n ,hictr I 1›w 
› m 1 �11 coutporroril or . t "A �c or,u I scj›?_l fn,- Lbr, 
group cousisung of alkalJ, mctal?. AlkaUne earth ›Ws and 
› earth nict.1s. b., pre,iously I� dife,-d in p,q.re a 
,hr". -d the›ft- (it i) ..mc mato ly ddi ?g 1. 1 Irt, , ›V 
im Jimrimon cornpourid solution and the, , pfl.di, 

m ›ropoimJ olinion o?- iI i..d sotii., IF th, A.Mimm, 
--pn-.d solution and the p.Uadim cornp .. J soinfio.. 

A,, It-, -it of at least ›c ›W -1-td f-In the group 
..nisiming of alk.E omtal?, Ak.li= earth metals and an, 
earth Me tat, used i. the above step (i)- Ili, - ?, used at I-,t 
.- ›be, selected front the g,_j, coriststmg of org.M? 
actc! safts, inorganic acid ?lts. hydrositks and th? lik, of the 
-N� ›W,. however, a-tw acid -it, and critne acid -It, 
which a- -,�cnd into Ade, up,,. cal,mation › pref-
›bi.. 

In -ddiiic-, Im- in I bc noble me I. 111ppo ftd -1 wl, of 
this inverttio., -- aluminum ion and ? p.iLdium i.. am 
allowed to maIct with at least one metal selectcd from the 
groorr consulting of .1kli �t.K Ak?li› earth rocial, and 
,.c ... th .,[.I" the amomit of thc basic incrA salt com-
p›ML of at least -e ..[.I sel-led f-. ib? group co-
srstrng of alkali amt.6, alklmc -rili meta Is " rare earth 
metals dispersed and urumobdi?d in the carrier is varied 
depending P.. the thickness of Ur, pall.diuni-tm-pported 
11yerot) tfi? -1-f� ,f the carrier- Ifi, a--( of palladium 
to be sti?n?l on (be carrier; lr›er, it is seleeled from 
it- 91 f,, - I to I I K? arates, pref .. bly from Z to 50 
.k., per more fth, palfacm. supported. 

In the prqd?uou pro" of this i›tiorl, the amount of 
the carrier wscd c% usually 5 to 200 times the amount c?r 
p.l1.dqiM 

Ncxt, 0 rnctinxi o F preparing a metal I w Im k [ad in m-

sup"IN", anticj. by subjeairig - s-ppontd atticjc i. -b". a. 
P-11AOintirrcompourid is immobili-d in a reduct" Pc.-

desc?ibod_ Tbe etallo, p.1hulitur�ppooil  article 
can be oWaj no 

, 
d by dispersing the supported article in which 

. palladium ?,Mmpornrii Is dL,4›_-d Imd Munobilcd, In a. 
-q�m, salutioto-› the like, and then subjecting the �ft-
ing rlisp?.Tioo wrth stirring to recluetion i�irrtent using 
fi irt. k-aic acid, hyci›m., trwitumol, hydrogen gas 
the ldo?. 

As- desc,A-1 .1boye, according to the p,-- of this 
invention, it has, for ibe fjrs( time, become possible tooblain 
. pall.di..-.wpp(,,td ?rli.k which has a palladium -
supported layer in a spec de slardiow region in the vicitaity of 
the owe, stIrl.- of the ›6› and which furthe, has a layer 
. -hk*. � piiiidiiim issupp-mc! � [be o.w, -if� of 
the carri". 

r,ftlmnnom. according t. It. p.�  of this irty-ticm-
them c- I. prod.-d . chle ›A?r..ppond aaick in 
which a palladium kruernwAallic compound in which the 
lattice of palladi� has been replaced ith a dive� ..tat 
., . palladium Aoy in whib palladium and . div.� m.Lal 
have formed a soI id solution is supported. In this in-o I too, 
the rialladmin irikorretAlte compound and the pAbdum-I 
alk-Y › the palladium Metal ›niporm& a, d.Imd he&-
iribeto.. 

111i, mveffllo- is MI. e.pt.med hd› using a, an 
-u-Ple a process f prodm,mg . pall.dmar-1-d inlemn.-
lalLic compound effective ? a catalyst to lbe used in the 
Procluel-m of - ›h›y Ii, - it] cste, i torn a. a 1dfi v,k ..it 

12 
A oho[ h, - ›id.u- ›dorv[?[› ›uo, ,, tbe 

r__› " C ? o?y ?›
F:i,t "C"Il. , solriblc PME.U.. ›Fourd _,h 

1, P, 
t-

, L n he like L�asoict,di�I and i-on j›3 ?diroo h? iJ 
, 

t ’bl 
or a ›oier hy 11-. rN_e-_›tw_d P,� for P.Ao,ior 
;k w"c mrot-supponed arlwle (IC "is invcarmn. In Lfivs 
"Age. Itire JiMribllmn of Fbc palllimn has he’n 
c?lrolled. Sub,"tiendy, using a _Wliorr of ? solItble lcd 
-it ... h a, lead nitrate or it., Eik" the kad cuiripen" Is 
uppor" cIn the carrier- By the subsequent rcouction 1-at-emi, ? "lldjurn-1-d iri.›Wli, ’oM:,o.rm-
›PV.,tW ... cf? ... be t%.jrcd_ M›_, th? 

_V 
high 

polity pAl.,im.-Icad mI›m,Wh›-ro,md 
Mly-""i"he

 

m› tiou ? ?hihilmg › flemi pc rfi,ormat- I n ? he 
""I

 

Is 
-1., prod-irig mactio. can he .1kod�ly obtained h3, 
subjecting L6c supported palladium iorN atod Icad ions to 
red-tico tle.rrrerl in the p�rce ofNab "d ions.trilat 

1. C, f.tty -ids, alkali me(.] -it, and alkaline ›Ih mew 
�1 ts 

’the i-nocipk of 1h" production to� of this irr�ittion 
is -ppiitl lo fulbdiimrlead itit-ono-Aw corrip›d, eorn-
plili-9 PM).dwni and lead and a mi. ourr or .1 least 
one the; dive�  ’Iern-tt, for X..P:, ’.‘c_ry, thallm., 
bi�A, 

, 
(.11�nmr, mekeL chromium, cobalt, irdiiint, 

t.nub.im, copper, ’i›, ’i"otimm, h.four., t.rgsi›, 
marig›?e, sil›r, heni›. antimony, (i., bodi 

"I, m1he-mir, ilidi.., g0k], [Lt.liu
 
In, 

a 
hirm., 

b-orml siii-- or III- Like. and �1di-9 Io , melLed Nasd 
’In the -I-’� P’Mciple, the- cao, he obrai�t -r.4ldi,. 
_UI . .... I›d�pponod  ariwl? in which the mehil dis-
1111-16- in the I-ric, has bec. controlled-
,U tire cornpurid., of kad and ›ry, -11balliturr. 

bism-th, tellurium, mkel, ch-imir., -bait, -incliturt, 

31 tantalum, ccIpper, zinc, zirconium, lt?fairrm, buirqpsiett, 
silver, artli›y, Pin, Audium, 

.1he"itrin. iridium, platinum, gold, titanium, aluminum, 
boron ,, sili›? them am Mentioned ... pan,, acid alt,, 
orgarm, --ple� Morgan w acid sal is. h yd-Irid� and thc 
like. As the lead compound, tlx-,. .. stai.bic, for ."mple, 
le?ad nitrate, lead acetate and tire lik-
Ew. in the p.1ldiurn-lead itittwcorilic compound, the 

amount of palladitim supported Is wt criticar; bowv,?t? iE.4i& 
_LIv 0.1 to 20% by weight-, preferably 1 to t(1% lr?, 
weighi, based mi i1bu ’ ighl o I the c›i› The amount of 
trad-pp-md kalso not"WaLl’�d it 
by weight, I�f›bly I to lo% by weight, based ›jb, 
Iveigitit of Ilic arrie, 

1- the � of ? ptilhelium-kad imer-euilfic ,,mpud 
so which is particularly effective as a catalyst for obLaining a 

calh›ylil acid -1- firo. .. aklehyd, and a. alcohol, 
introi-Larit is the -1-nit, ’altoofthsripp�led palladium and 
read .(be, ib- the individual amounts of-ppoirted p.11a-
di.m ?mdk le.d.’n.t is to say. i. the -se of a VAW...-Ic.d 

s5 mt?viatluc ›pomrd. the Pd/M atomic ratio of the cata-
iy.q (obtained by ?pporring palladium and lead on a carter 
is sel�Wd From the 1-9- of r,-. 3AP-1 1. 313, prf.rativ 
from VO_ I to 3/2.0 and mom preferably fmm 3A).8 to 311.? 

A., the C, c., laity ..icl a, he added i. the reduction 
L--.LM-1 sEep for forming the p-11-chimt-i�d mictreePalfi, 
�F-Itmd,  (he- can be used prx.pioru. -id, �6. acid, 
bulyric acid, ma icic acid, acrylic acA. rrmthacry Pic acid and 
the like? bnwt-r, easily available acerk acid is pmf?rocd. 
1’- (’1 (-’, faItY acid -- be Weri to an artromll ’If PmcfCfF-

15 ably 11.1 to 30 A-, .� prefe-blv 1 t,, 15 roles, per 
track of the supported p..UdWm of the caral"j, and an b,-
used WILIIHT the range ofthe solubilifiesol lower rally acids. 

I 
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13 14 
if. all,’E ,, .1,1m, earth metal L" , l’i_1 i. the Acccl›aamg ollag,: 19 kV 

t,-Le,L (.p for forming itio 11 
al 
I’dnmi-l’ad scau M.(h,,d. slag? 

Rue-,fdLiecompottorl, LF-›a be .--d,,thr hrl-id- M.--w tcp ’P› 0.2-413 Ion 
C., ?avt’ -cl salts; however, fatly acid salt, am Ln Meas"ement tn›.’slep: I’ll - 
›- ,.’ rud the like- s, Lung , r , lectou b›mr diana,i ?, (P Im, 

11b, -f-i’m urean-n-1 J_ foorm.g. [he Elcetu,a he› .,rnt alu, ’.10-?,A tat c 
›1alli 

. 
’..p›.d-_pp_Wd

 
article I this .-at.. Sp?val Pd=PUrfl, PbAIL111. Si_-lAl’ ?_

 ie -ad 
u 
’1vet ’t a W trip-1 ane of room lerape . a.- to 

’(K)’ C Whert th, tcp, ta . is not I-, EU . th, bo dirug C-6- li-Itictio. R,fre-e L›urpl, 
P.ml. 11be e-,y pr› for keeping the liquid ph- 

" " af,pl"_ Pref-bly, it. reduction is carried out the Aluminum nilralc and Magnesium nitrate wtm added to 

conditions M - tenap-wre to 160* C. -d --at SNOW TEX N-341 (SiOz comew: 30%. by -igfii) (a trade 

fac-ic to ›al lylorcovcr. 1ho Lim, 1cr the a.- of NL,-. ch?rm›l Ind-Enes, Lid ) as a silica soI so 
›d-1- t-a-.t may t, ›ied delcodmg up the that the ALI(Si.,V) ps:,poliou ?-- - 10 mole % and d, 

U"Iyo 
9 to 5 Nuurs_ 

""diEt’ " IX-’-’ it L’ 6 
MoSi.Mg) poporli.. became 10 mole %. ospectwdy, 

Usually, Lt is preferable ta el the conditions - thal the 
’, 

ad dissolved th-iri, aod thearal-ler, 11. residting solution 
W-t-t is cornplecd -1bi. 24 hoars in i- & the was p,.y-did i. ? sp,,iy d,;e r -1 . t a, t-p-wre of I -it P 
operability C’. to &I.I. a spherical -.c hamg a. average piaticle 

1. the process of this inicalion, i. addittion to the p.H.- di - to - 1c, o f 40 Mra - -11, is sph.irica I - rrk? w- - 1, ried in ., 
doma metal ...p .. d -3?mmig kad. thcs, can be sii- at 300’ C. f- 2 hours and the. at (,(Ar C fo, 1 homs - IbL, 
la,ly used the palladium met,il econp-mis -Catmog 2u was used as di, _iv, i, tb,, m_Wk›
4,u?›Ih, Ilodbuin, ›-y, 1zlimi-, copper, gold or the 
like as a no,tal ’poc-, thereby obtaining the palladium U-KAIA I ? I - E I 
mcuil compmaid-pporicel ariwl, a. wh.l. ,he distribution 
of Ili- metals has been -.3-flud - ? -ie, Palladium chloride was added to - q-.- -1.1tort of 

-]’he metallic p.lI.d,mn›pfotcd article and palladium 25 15% by weight of palld ium chloride and I 01..?. by -ight of 

-(.I corap .. d-filnuired arale obtained by the p- sodium chloride with stirring so Chat the Prop"Moo Of 
,, f this in ven Lion can tv broadly ii-d ? ca La lysts in ??a La lytic pidlaali .. bt-rue S P-M by weigh t per 1 (30 parts by .,igh I 
›cwns. rfly can be ascel a, cat.ly.,Ls to, such -cui... of . carri› to completely dissol- the p.1l.dm. chllori& in 
.,, For -m-up1c, xidli- ›I›yh, est-prod-mg -- the solu tk., ad the te.pet.1- th-af was .. mia mc-d . I 
tic- betw› .1dehydes and alcohh, pan ial hydirgvamimi so 99’ C. Subsequently, the carrier in the dry state obt?iried in 
i’f a-tylc- ft, "I.f." hydrog-Ama of .-Iy- the C-arriec Production Retc› Lxampb, › insauri0v 
knes to paraffins, aaasrrsiba of dt.4,fins to m0000kfins, im-chicod im. the byc sointi... S.1,seq .. dy, ibc supe, 
sclecti- hydrogenation f Mtfirus’ aliph?ticdehadog›vion’ natmil was decanted and the carrier on which pulbdium had 

aromatic dh.l.g.-ti-, rdtctio. facid hloAdes, hydm- been adsorbed was washed with distilled water ›1 
genatim of arismatic amer courpomads to ammatic ammes, 35 finues. DisW" water was added to the ›?Ibcd cartier and 
h ydrogemuticira of .-. atk eirrbotryls, ring hydrogctratirm u C to the nesul1mg an.1- which .- be-ing minred ad W’ C_ 

b%mmic acid, hydrogenation- of phenol to cydhcxaoe? was d,.p-i,- WW an qcmus hythr-im, solution with 

hydrogenation of aromalic keones to aromatic alcohk, stirring in . proportico f3 mole, per mole f Pd › about 
hydrogenation of arca-tie keto› to alkyl aromatics. 30 minutes -]be ?ltiog mixture was ›bj?[W to rcduc-
hydr.g.aoly?i. of momnic efflSonyls, decabonylatim, of 40 ticart treatment for 24 boturs to obtain ai palladium-supported 

aromatic carbonvis, hydrogenation -6f ao-mialic nitrites ta- catalyst. 
aromatic amines? hydrogenation of ammalic irnl- to arn- Thc catalyst hu, obtained was ..bL,kl,,d a. a rusi. and 
matic aldchydes, disproportionadd4cfeyi"hexenc; uramsfur polished to pmpm a sampte atud (his sample was subjected 
of ccd-li- N-caulbylidicurt ofimilt- byd,.g.- 1. line ... ly?i., f ? particle using - X,oty raicro-
tion of aromatic mitro compouads -to ULydraZ0bc(1ZeQC 4S probe (EPMA) (1XA4-,RWR, . trade name of JEOL Ltd.). 
compounds, hydrogenation ’of it-h-,a ... to ’[he -It, obtained a- stm- a. F16. L As is 1-, fr.. 
,y,l.o›››.s, fiyd,.g,..,id,, i,f rour-ol.fin, 1. FIG. 1. it was courfirrarred that IM -- dea.,Ibt-i aud sup-
alkylarniru-, hydreg.-tim, of -a- to pi..,y mmcs? ported in the vicinity of the surface, namely, in the depth 
debenzy1ation. hydrogenation of upoxicke-s to alcohol%, region of -A more than Is nric.- aud _.’ of P’c_. I m 
reductive annination, hydrogenation of quirmacs to 5ij lb, iAi., 
hydrocttimurc--, ring hydrogenation of arn-ti. ,tm 
hydrog .. ti...ff.- vmg?,ring hydrog-mi.-fIlayidim, COMPARA11W U_XAMPIX 1 
compounds, hydrogenation of nitric acid salis to 
hydrctxylboniacs, hydrog .. it.. of p.›.id..,, hvd.%.-- The same procedure as in Exa mp3e I wa,s repeated, c xcept 

li’m of aliphatic rat- conrip’-d" 
that the 4emperavure for allowing pallachum to be adsorbed 

55 

carbonylation, dehydrogenation, dehydrog-alion, liquid 
-, 

hanged to roamr t-p-t-, to obtain a palladium -

phase coridficm, d .. ? ›ti.r" oxidation of ... bom supported c.tjYS1. 

ammaxide, reduction of NO. and the like. ’[’he LPMA analysis ›31. of the catalyst obtained are 

]’his in-ntia is specifically .pl.med below by way of shown in F[G. 2. From 116 2. it › › that Vcl -.a 

L’...pl- mad Ccoup.rative E-utples. Uniformly distributed and suppu?d fr.. the surfacc to lb? 

M.-rement of palladium distib.1ma by LPMA mi.,io, of 1he c.rie, 

A s..ple obtained by embedding the ohl. metal- 
LXA_MPLE 2 

supported article btaimd i. . -in and p.Eshirig the "me 
was subjected to line ›ly- in the depth direction of a A. aqueous aluminum aware solatio. in an arnoarLi 
particle ›cticm made, the following conditions using .. 1,5 correspotric1mg to 0.35 pan by -ight ofalurnimurn pu, 100 
X-ray mic-probe (EPMA) (JXA-8800R, a trade a.- of parts by weight of the c.rie, of E.-ple I -a, heated to 90’ 
JEOL Ltd.): C’_ and stirred, and the carrier in lh? dry sr?utc obtained in the 

0 
(-\1,3 
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pad›twu Refe-ce ti›ph, › a,,umt1v addd (MMA) -huch was the obl-1- no.1-1 -a, 9 1 and tb? 

La"’t.. F6, -1tirig i,["e wa, ?.irrcd for a further IS MMA prud-tion rate _1 5 11 Corn-

rammte, at 90’ C. Stif-c-ndy, to th, ›uu- › L-taMlIf paring i ho a mou at o r va ›tnxirted uite, ,i x Ki am , w o b LfIc 

Id" an aq ocou, safl . 6- o 5 1 S % by -ight if pa Iladi.. a, itial 
im-111

 ’If
 I’d "PIoncd’ it found IhM the loss of 

lhi›i& au.d i(r.i by _ko.: ,r -di- hloridL, which pa I Wi a- 0. L less. 

.dAkm .11 heaJ-1 1" -XV3 C_ in such an amount that Che i I, ly 

proport- of fadld a. b-- 5 part, -igw p- 1W 1A PLA- 2 COMPARA11VE EXAJ - - 

"M, III, .’ighl ol [he c ...... I The resulting m I xtrare was .1-1. -otion › cond-Acd ad,, th, sa- operation 
st irred for a further one hour a ?XYO C. to allow 

d7
 

palladium ccInditions as in Example 3, except i1bat the civadyst of 
to he cornpl.111y d-,b,d a [be ›6› 1 

1 zrnpl, ? › ti-ged k, the calaly,( ,I- Cor.pa-fi-
S?hsequ, .,fly, tk l,q.id 

-_
 

d.-rded a.) the -ae, a 
Example 1. Aft,, a lapse f 24) h.... the scketwity of 

which palladium bad be- adsorbed was -asked with dis- 
"thyl

 ro’cluicrylaic (MMA) which was theobjective prod -
filled water sewral tion- Stifi-quently, ttx carrier thus 91.1% and the MMA We -- 4.32 
.1bL.mW as introduced into . 18% by weight iopto-1 The selcetwity f ruc1hyl mcth.cy-
sodium acetate -1, tiom a. sucti a P-P-1 in. that Ita, amount is late (MMA) which › the obi-tive p-luct after th. 
.f sodium .-We bc-m. IS timos [be amount If the 

-action had be,. effectad for 2.000 h›. › Q1.3% ad 
padiadium and the resulting mixtur, was stirred Thereafter, the MMA pmductiem rare was 3.89 
k ad aa?tatc wa, added the.t. to such a. arm. 

at
 ’ha’ 

Pd/M 
Th’ ’.Wym was -.red ad the of I’d supported 

1-a- 311.3 ad Lfic 1-u [ling ark M111. .- starred .1 W C. 
rtzm 

fi-, hoo n, was compared irtili.1 amount of 
for about 30 minutes- Subsequently. an aqueous hyd?iflc 

2U
 
Pd apporwd to !md that the I� if palladium was 5.2%, 

solution wa?s gradually drol,wisc added with vurring ta the 

’e’udlirg imtritc in such am .-at that th, Prop-timt of LXAMPT?L 4 

hydrunra, b-.- 3 -0c, per mok of the lw?l of Pd and 
1 W Parts by weig lit of. sJic. gel cartie, manufactured by 

lib, ad the -hiiag mixture was statil-Acl to reduction 
1 uji Silicia ?CARIA(7-10, ISO,,- to dia-l-) was iraro-

1-1-t for 24 boars 11 
dL-,d ink, - q..-s potw,› ›1,ic .4tituo. contimug 

’Ibe catidyst thus buti-d was "Iy-d by the ab.,ve_

 
5 part, by weigift of pt-.-, ad (be -king mature 

mentioned method to find that it › a palladium-lcad 
-1 IlbIL.LLA 4a unpteg. at on and dry ing Th? i.tu c was 

wilerniculli, cornpo-d lu- X› diffractiort aglc (2 0) 
tunh., cal.md at 6W C. for 3 h-. i. a, .. tly. 

at tbz maximum intensity peak in thr pow&r X-ray diffiac- 
- q.› aluminum mi ura,

 

solarum›taim ag 0.6 mole of 
tie. pattern was 38.625.. .1m.L ... ? p- mole of palladium was bemd u, Al’ C. amd 

Tbc catalyst obtained was embedded i. . ,.i. and stored 

’ 

mto which tbe carrier was mumemairily introduced. 
polished to obtain particic?? and tb? partick thus obtained 11he ›itmg _ixtm?c -, tm:cd a, 9(r c for . further 15 

was -1bioctcd to Ime .-Iv,i, of . particle sc.tum using am minutes. The temperature of the aiixtraro was koiacrod to 
X-ray rai-prob. (EPMA) (JXA-8800R, 

a 
trade

 -me of 

’[he 
›_ t’ rnperature. at witich lempr-tore an aq.ec,u, solatim, 

JEDL resu I L, btsined - show. in FIG. 3- &,; is 
of 15% byweighL ofpalladiam chlorideomd. Ryk by weight 

.6L. from HG. 3, it w- lhxt fid was -I pruscril of ?dium chloride wits added to the mixtu re with FAird ag in 
in the region fr.. the surface to a depth of 2 _- ’_? was such an amemat thaL.kku, p0ofiCKLion of palladium became 5 
lelpfIcf-" 4. the depth region of F.A I- than IS or wams ad 

part, by wciglM.?p" 1011 part. by -ight if the carticIr, 
present i. the int.6., 

was G?l wh.-,cby palladium Ravi& was allowed w bt, votapk0y 

lXA%4FlE 3 adsorbed an the carrier. Sb..q ... Lly, the liqid was 

1. amirritig type stird- mecl -clar h-mg . 1.244- 
docamcd and the carrier. on which palladitim had been 

liquid ph- portro. and pr›,i&d with . catidym separator 
adsorbed was .›bcd- A? dWilld -W, ›1 times. 

pla--d ?A10 g of the catalyst of E.-pile 2, a," 
Distilled water was added th.ed. amel the r4j.-Itirig cm.ture, 

cotidtryc crboicylic cstr-produaag rcatio. botwee. an 

stir 
-.,. arad W’the mixture in this sure was red at " C 

?Idlhy& and an alcohol .- cardied miI while the content, 
gradua fly dropwiieaddle-d an aqueous hydravi w solutimi m 

were suroud at sua?h a ritu that Lbc lip speed of the M-ing 
such av amount that I he p roport Lou of hydr-im, became 3 

blade - 4 m/s. A 36 7% by weight anethimolic: trucah- 
-Ics W, mole of Pd with stirring .-, boal 30 nuitime. 

rulein sohiti.. 1. -hicb lead acett. had been added i u such 
ad the -?Iting atimure was -bj-td to .d..t- Itext-

a. arnount thin the ceincentration thereof a. the reaction so men[ fr,, 24 It� t. brai. . pAladiturn-Muted -calym. . 

symern became 30 ppm and a 2-4q. by weight methanolic ’r1be catalyst thus obtained .- embedded in . .... FKI 

N.011 solution we,. comimaotady fed 1 054 lit-/h, ..d fmlvdicd to btaurr . sa.pl,_ ad this sarnpl, .- subjected 

0.06 litetbr, rc?peeti›ly, to the reactor (the 
methacroliu to line analysis (if a particle section mmg an X-ray micro-

’oruceay.fimt m it. -cti.. system consisting If the N-c probe (I YMA) (JXA-KS(KIR, . trade a... ,I JLOL I Ad.) to 

two soltifirm, was Numt lal’i by -ighl); air was blow, 55 &tcfuli? da? disiFibilli- of palladium, from which it was 

theminto so that the oxygen partial pressure at the outler of 
lound that the ›1.4 had a pdfdimn-u-.Vpoa.c1 l.ver to 

the reactor hecarrac 0-2 a an. a L a re action lempen to re of W the region fr,- thc ›facc to . &pth of 5 nucrons, ad 

1’. and at & reaction Pressure Of 5 kg/CM-, and the concen- palladium was -pporicd in the &pth report if 30 rni-rus 

tration of NaOF I Fed it, the reactor was controlled o that the ad .- ›I P-mi i. Ike mttio’. 

I I of the rcact imtsy?,Wrn t›rae 7. 1. ’Llr? -it,. product 
EXAMPLE 5 

.- emum-ty withdra- by overflow From due oulletof 

the -et- ad sublected! to ›.parafi- -.1-Pum by g- 11K) part, by -.ph[..( . phencal .[.arm. -n- m..,-

chirmatograpby After a lapse of 20 hours, flae sclocliv ily of f-tuned by Smitironto Chemical Co-, Ltd. (KHf), 3 .. at 

-Lhyl melbacirylate (MMA) which was the obpectiye prod- diaract.,) .- introduced into a aqueous potassium eut,aa, 

›1 › 91.4% and Lbu- MMA production rate w- S.02 solution containing 4 paa% by weight of rou›ium md_thL 

mc,k./bF/K&-(aly.v Aft., the reaction had beum eff›wd result ing m ix to re was subjected to impregeation a ad drying, 

lo, 2,(KK) ho-, the scicAwity If atabyl na.Chacryl.te ›1 further to ›1611.1ilm at (A10’ C. for 3 hoUrs in air. 

I 
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S’ll ,,_q ... (I,, an .0.6"’. t I _5% by:??,,hr,of ›idali› -.11ilm lb?t›l In 

Padladi" . 11,1 ri’le n d I (Y% b weighL of _lm No d,- 
y 

aldthyde arill an al?lhol WasCao�d Out While Lilt ›Wnls 

sti"’d .1 74y, �d! (In, e,-,, ." insom’j,
 
.1,L1.1 won, tir,,d aL ›-!, a at, that 11. tip p,,d of It. Iturlin, 

[h›t’) ,ch a. tm,,m( bal J, Poqn.a... 4 1’,1 li,d,.. Had, was 4 .?_, A 3tJ’A ,, -,ight mea-L lm_- ›16, 

b_› p,i n, by ?eigh L f., I I K) part, by ›i -,,h L of h 
w 

d,d ,,!On hi,h !t-d ›?,Ic ba’] be� ,d, � ha. ahe a a 

?ao›111, l›W1 ?hilfi Itil ›ftulg 4?.,red k 

’it 

ICJ Amn � Lfi,rcof i ›nm wro be - I 

lunh?, _ hon, t 70, 4-
 
sa"_tiv? th, lurlmd � a, 2-41,?. ly �ight Nat)" -hajo. �,, cm:i., 

I Pall. 
n 

deca.I.L arol �,i., hich adun had I� .�ly fed .10.54 lit-11hr and 01W, it�lin-,  ›p�Li�ly, lo ib., 
t 

adsorbed was hed wjl? 1?,tiltcd WAcr ›1 times marcLflf (the aclrolcin ›centi-AtiOn in FhC 
reaction Wtem Di?.illed ›te as added 

I 
lfi? i 1h, residliug _sw ing f the above two �1.1� was aboo i 331X by 

I 
O,d a 

L 7W C 
- 
-lo the Or ix Lury i n thi s siate was �ighl); air � hl,�.  [he-imo - [bar the oxyg› "i-lial 

g,,dually ? ,i-- add W- a. aq.�n, hydr.� wdutie. in pre�re at the ..tlt of the �.1., k�a� 0 2 at. A . 

h an amolaing that the finVonion 4,4 hydr-ine 1-c� 3 maction [CMP›1L[M OfN(P C and?t 3 o›ctK)alpM› ’If 

fic, .0. of Pdo-ith stirring o�,,ab,›t  30 rinrull?, 5 k&. ? amd the -I.CentlatiLl. ?’f a101 I CW to 1. �hon 

the �11ing mixt - �1 adil-t’,d - -d-It� Incid- 11 �corit"Ied  ? thin the pil ofthc realotion system be,carra, ureru 
f- 24 hours o, hraim

 
l ja,ll.di›.pjN,nd -tilyst- 7.1. The re -bon onslu’. was contimao�tv  withd..n by 

ne catallyst thus Obtained w%mbcdded o a rcsin and Owfflcw from the outithof (he reactor and subjected to 1, 
p.h.h.d to prepa. , sa ruple, and . am ph, -a, �biected ch,. roaa.Wphy. Alle, 

to line amalysis I. P.11ill. section USLog an X --V Ini-1- 

Lt 

120 ma-, he vtv 4’ orethyl alerylat. (MA) 

probe (EPMA) ?XA-8"R, a tradc name 
Of. 
JLOL Uri-) to which walI; the objectivc product was q2_2% and ilic 1AA 

delerninne the distriNnion Of PaltadLU from -hi,4 it � prod�liort ratc � 592 Afte, the 

found tr_m lb p.1krdi.,
 

:as _["? in the 
ha,t 

ai for 2.(,(X) houm thc selectivitv of realcrion hd bc?. ?ffcct, 

1.9� fir the surface to a depth of 1? a."d� not - bjecti- product as ..Ihyl ›yWe (MA) which was the 

P.-,t
 
in the .,tc,., 92.6% and ibe M-A production raw was 5.97 nnolc,,hr-’Kg 

25 .Wyst. C.,opartrig the .�u  t of Pd supported after 2,(" 

EXAM PI _E 6 h› with thc ittitnal annotml or IM -pp(.Id, it was V�nd 
that the ?oas of palladium wa, 0.1% or k›

Arr aq.� sollition having dissolved th, N i q imigli-iii. - 

INDUSTRIAl- APPI WAIIII VVY 
90, C_ and starred. Into Lin, aq.e,., ,uriotl wa, instantly 
introduced

 I he .... i- in the d,y Late ,blamed in the Carie, A 66htc n-tal-supponcd article having a high ›iion 

Prod�Li› Rf- - - - E�ple, and th, nniturc activity -60 6. obtained by ?.Mntirrg Palladium .1 ? 

waS AiMd 31 9(r U. for a fiLiFther 10 Mi]aUWS. The reNalhilig painadithri metal compound on it canrier in the vicinity of us 

cam,je, I.� anmai," v a or %v, (7- ndhlc ineitat--ppoted anid, -pable 

.?jjed with sLjOmg to an q�.s _h,tiO. or . i.tu- of 
35 

of intbitig the loss 6f’a pallditlin corripmactil due to 

15% by -eight m7p.1hidiurra chloride and l(W. by w6gh, of -h�lil") Inl the like ..n b. obtained by p,,,,idi.g the 

sodunn .1h1ond. whili it .... co u Lil i nod 0 2 of irtenrooA !kyer f� from P.11.,huna. Wh.. the noble .,trd 

alumarivin per molc of 
p.

 
Radium, in ›h 

a 
pirupoilron that camponerit’is aliewcd to be Supported on . -oricar in thc 

the amoont Of "llijilinr becan› 3 Paris by ›C3 PI-F I W ihe emal" activity be--- high and _ghl 

pawts by Weigh( Of 113C Carrier, 10 aU10W PRlladimn to be the catalym ›mporicini ca. be 

cornpltely adsorbed Olt the ›,rie, the liquid ?n fiona i1he ›mpla,., of the .rbxylic "Iar-p-d-irig 

� decanted and the ›1VT Go which paltaditim had been betwec. - addehyd. and a. allotla.1 -1 forth above-

adsorbed was w-hed with dis; died -at- sceirai tnrw? and Hencie, a grate impnowmeal is economics can be obtained 

the. I-propanot was -bMit, wd f., the dislilled › W, After rtat ..Iy with Elli, specifx reati.., - cornp›d with 

ch. camric, � h..td to 6W C., a. 11-p-pariol -1,fi,m of conventional calurlysti,, but also mom broadly with many 

Eiriplilcoy[bismath -as, added thlavto in .& an %m.um that nerretia. in gener.L 

the fi,?,Irnnirm of b�,th be -on, 2 1 ",L, by weighl P.T What is .1ai..d i,: 

too parm by weight of the camrier, afio?r which the resulting 1. A nobb, naetall-suppor" article which coo,pli� a 

rmid� ?as swred. To the nriattme to (bi, Late -as g,.Iu- ca?nnr partick, li-mg a. ,.Wl -K.- and having a thick--

.11y drop?isc aidded at sollati.. of hydr�jit, it. I -p-pamol in 
� " 

particle dial�te, ,I k› than 21W /� oil ar 

surch an ›t thatt the propoitio. of hyd-zim bocamc 3 5’ palladhim-coxitaining metal component supported On The 

..[.. per trmle of Pd › at.,,( 30 ini�l-,  and the -nier. which anid. h-

-Iting mixture was subk?cted to -duction treaftnem lo, (A) lr pini.- in . 0 nit-i-of lb? �,i-, j. which portion 

24 boom to obtam a palladium-tImmulh-suppo?1ed catalyst. ?ulhsiiurtially .. pAbidimar is supported and 

the catalyst 11hus obtained was .tdd-I i. a. .,i. and (B) a tayur in a region from the oulcr surfacie to a depffi 

pe,lished to pp... . �ple- This �ple was ›bjoctod to of b› than 80,mn from the orne, sm-l�, in which 

hri. rmadysi? of . pirotick section -.g " X-ray m�Probe  layer Pidladi.. M salpfollod-

(UMA) OXk-8800R, a trade name of JL01, I.W.), to fiod 2.’ne nohk mcial ›pporwd a a ic le ›cnrding lo clai In 1, 

that the cmier had the Pd-unWportedl laver- in the region which has 

From the ›rf› il, ? depth of 3 mic�, and Al � (C) am ay�which  is.t the maer �ta- ofth, 

›Pportw i. the region fio. the -f.� to . &Pth of w -Mi.r amaJ in which �I.-I-tiJly � pAWiu. 
more th� 15 i--, and � not p --.L in the mi-sol. suppeowd. 

(B) alaycr in. 
EXAMPLE 7 

bry- (C) In . d,,pth of Iem than W),.m ft,,. tha, onte, 

In a stirring t" stainless shel rcactor having a 1.2-litur -,f.- of the camri., in whih I.Y- 1’.1ldilorn i, 

liquid phase portion and provided with a cadadysi wparalor si,pportecl, mid laytr being in contact with mid outc, 

wa,, phiced 2(K) g of the atta[ym of L�ple 6. alrid a. most lay- (0 a.,] 
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(A) ? Vort ›L in › m[›j›of the 1-6- in which 1?ort wo coml.�I 

ainj ? Var 

HadiLl. 1-f-ti011 UnaillL.11.0d ar a 

suh,rauni.11y no P.111admal i, _pp›t_l If �C I› than 70, C. 

3- Th, iloble ›W›PpoM,1 allid, 11, Itairn li 9. A proe› for p.,cl-ing 0. ›11AI FILCtat--l1poft?d 

2, -bearein [Itc. P.11,idnion�taining  roctal ›lnpo-ut is aroch, --oli.rig to ]?irra 6, ti,h ›mfu›

-.11,dim. orJ: p.11?dj› .,[,] cotoron-l- 0-1 ›V› ..16-d carrie, oNav-1 by di-ying ridix,, 

4. Ill, nob rrietal›tqx,zl?d aMck, a,,old ug Lo claim 1, 
?.icuaimq . ;,,� corriainitig . sar If al le-1 o,e 

?h ... in the palladium inul is a. compolrd in 
cueta[n?lec[ed bourt Lha,’grxf, o’-simg of .1kah me", 

whL,h Inni iffice oi palladium .- t�, ?)C ific crymal L, 111kalim �711, an I › "Ah ..(at, m rm ›_›

.on 4;-200 ti� a, ..,Ii of palladium suppned! in a: 
-p cLd wi bunnuh. 

ja 

coati in mg . -1, of .3 le-1 on, metal -lect"d from 
5 Th? nob. ? ›t,d_spj.,,td �,di.g:.(,  cl?jim 1, Io 

h,l.CiO. 
, g›p misiiiairig if alk.3i dkirlitn, ."l, ›(aJ, 

-hemin klic I?LWLUM metal compound is . 11I.F.’rid in rund � .,th ..UL, imil be. com-ti.9 the �1ting 
which part of the c,3,tal lattice Of path dim has b-. dip›ion with . Vidl.dil. --r-Ind -I- Lilt- at - tcur-
,epla--A with 1-d- peratux, of nul I� than At’ ( ?. 

6 A motdc me,till�Ppoi-ted  wid, accl"ding lo . un 110 A p- - - for p›dtum? the .,,hk, nictat�ppm-ted 
,vbcr,m layer (C) is not pm�L. 15 ac.,,di.g to claim 2, whi,li dispe-ing . 

7. A p,,,�  for producing the nn,T.l�pportd dried and.- cal,uid cao-i- obtained by drying ... 11mr 
-tick, according to claim 6 which co-prises insatritly calcining . -,i- coritantritig a -1.1,3c -It ?,f alt 1›1 oru, 

iiii-d�ing  . dried ..dl., calcined obtained by �W sclected! from the g.-p .1 alk.li metals, 

drying andlorcalLimagalcamrier containing I sOloblL ?alt Of alkatia. ›rth ..W, and -. earth ›1al, . am 

art least �1 met.] &CI.ac! fmna the group co-estig of 2u amoorti 5-200 timeis - much al,i tb, ..�.I  f P.1ladwor 

? &.1i -el, ]_? al kad j› earth mails and . . aith ouct. I, iru. - fir-,wil in . illation colda i m g . - It 14 at 1›11 cm. �Lid 

I 
patladium compound solution maima. ired at a Winpecatuo, selected from ft.. group co-isting of alkali �t.K atkilli-

1, F nor 1,-, ttvi . 71 V, C. in a. c�i� ....n 15 200 t inies ath nu,tab, and � eanh nntai, and he. �.1.0ing Ill, 

- much - the am.unt of Inilbidirt. saillitiotud. re-1 Ling dipe-oa liMy 

w 
dh 

a.
 
.1-nimurn --[-.rd 

8. A pro� for p-d�irig  the ..bk cretal-supp-ted 2, solution at a ;,rup.,rdrue of not I� than 7(r C. and 

,nick accoding ft, W. I which comP›1 L-U-dY �›dly with . padladita�malIourid solmio. at a. Teon,,›

minid�irig . dr" ›Aknr ..k-,ird ca.,li› abirrined by to,e if not 1› than 7(r C, - �nf.,ti.g the b,,v, 

drying andjor cai Uning a caorier co ma ining a sOlub k salt ol disper,,w. �rfi ? sohnion of ? rnisonne of - Palladhin, 

9 lt,ast oo, �(.I cbeted the gnoop consisting of connfo.od and an alnairrurn comp.told at . I�PL.I.- or 

AlkalimetJ?,alld inetaith?LAIsairadmmearthmetallsinic, ?u not Iess than 70’ C. 

an aluminum compound! olinion rnainlained at a temPera- I I. A pnucess [or poxhacing an acrylic acid ester andlor a 

hire of r t I�, than Ar C. in . e�ss . mo. itt --,-2(K) tiru-
vtr alencoin ›Vor meth�Win to it. p,, --e foeygen 

instantly introducing the r�Iting mixture: into a palladium rising the obie ritid, ›cordbig tO Lairn I 

compound solution traieklainod at a tempe-ratum of not IeSs ?N or 2 a catalyst. 

than 7W C., or instantly-1ritroduciniZ the ah� dried al-Vor 

,ak.i.ed �wr  into of a iniAto. of an iil-nu,unru . . . . 

lil 
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