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*159159* M XED OXI DES CATALYSTS The present invent

‘relates to m xed oxi des catal ysts conprising oxi : ’"l,l"l"ml",”l"’m

of nanganese, copper and rare earth netals, usab
particular for the full oxidation of organic *1591 59
conpounds (VOC) to CO2 and H2O, the 5 conversion of
nitrogen protoxide to nitroged and oxygen, and the

qgi‘?ﬁ ' P C%%K CH4 of f gases fromthe anode

u? ceil?s ‘?’%*EHE ART US. Pat. 5, 260, 248

di scl Thespestad ittlentioANElatéd %o T @SoRides 'Eé'ﬂzﬁgﬁ‘t%secompnsmg
copper and | ant hanum havi ng conposition, expre

ipxasies 00 nEangaagse, LeOYRT carndemreseamp/mmﬂs 115a1213 it par€ieOlar for

35 AL SIGT O el  dvopoweas (Vaiey a<E0: ARGHESO, the
tcBavetsich o?fth@%éhvéfﬂtBﬁd@/tB 1?1??@18%?@2?7%})%% Cgpgﬁgg fiombustlon

about 650C. A per ovs
lod @ pHpahd CHM0gdseCfirdin StheQthddd fHaik] cadifl4, 389) .

db
%ﬁpIZSar:@f}%k%%&%ﬁhﬁnim h’ aqueous <ol uti one. gg ’
an
::Nalt E?F‘i%tsl o at ’54%%0 %gclﬂﬁgogisﬁfgébﬁ% dggglmrggggmqggdes of
exarreanesat eoppidr SercbEthaiuE 0aife codip o%m&,@xgﬁx@%é@ﬁ? MnO,

earth net al s, having osi tion;, expresse
s @Q:'§50M%21{)@Q,aiﬁ+23nw% €uf) andid 0-08ms% La,0;.

E‘%'foﬁ\%?@%[g%&llwmé“fﬁ? S8y a® dlntiohes then 0056 gp any case,
WidheYhikhn &ﬁaﬂéﬂ?effo@dﬁt@ éQat%@% ﬁg%{osgoﬁgﬁbo%ﬁmc

preparation of the catalysts o
suppoAt 'gqnca:lrptﬂouakme exidatiptatalyst Habeformals Ualdh 0.5 Cu 0.5

25
ThaL PRE S L8 hr agnati on i th the 1 ant hanum
ni trafRe Ggd st@f of tg@ BR. 3260,598 Wt RLpseddHy %regnauon of

cal ci nati on

‘alumina with aqueous solutions of nitrates of Mn, Cu and La, followed by
drying and calcination at 400°-700°C.

EP 1197259 Al describes mixed oxides catalysts comprising oxides of
Mn, Cu and rare earth metals, having composition, expressed as MnO,. CuO
and oxides of rare earth metals at the lowest valence state, of 14-88 wt%
MnO, 10-66 wt% CuO and 2-20 wt% La,0,. The preferred composition is
44-35 wt% MnO, 33-43wt% CuO and 10-13wt% La,0s.

The preparation of the catalysts of EP 1197259 Al, when supported
on a carrier, require in the industrial scale preparation two impregnation
steps made after the first impregnation with the lanthanum nitrate, each of
which carried out after drying and calcination at 600°C.

The above multistep operation is expensive being labour intensive.

US 2004/0151647 Al discloses mixed oxides catalysts of composition
expressed as wt% metal: 15-30% Cu, 55-77% Mn and 7.5-10% Ce wherein
Ce can be substituted with Pr or 0.2-5 wt% La.
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The above nultistep operation is expensive being
| abour intensive. US 2004/0151647 Al discl oses m xed

-oxi des catal ysts of conposition expressed as w%

metal: 15-30% Cu, 55-77% Mh and 7.5-10% Ce wherein 30
Ce can be substituted with Pr or 0.2-5 wt% La. 1101111
ol 12127222 1 1 L 1 I 11 M111111111 101 *@00002* 2
OBJECTS It is an object of this present invention to

rovi ' oxi des catalysts suitable for the
gel ecﬁ%@@ﬁi%dati on of VOC conpounds to C02, as well
as font tihe it 4 'tﬁ&gﬁ- r ' . .
nitr ogterig]a%lge(gﬁggg%%ﬂgﬂﬁ{e ﬁéehtcz) uslt | 026 81?&[08@& &l&l)%f:ﬁid oxides
Cetalysts sambde forothet sedectivadoxiafationed! VO sompd@dedo CO,, as

of i thermal stability and high activity even after
el ﬁgt}aft ngmﬁﬁﬁélp&t Qf axtrogery protoxidgubrnitrggen andeoxygen

[ [ i e ste

L3 BB IRA B 0. T Bl Vot o8 e Brown | thie et fuel
rellspédowed of hish tHe@mBD gradltieari) dngs hefivitPieteh aiftdr labeing at
be apparent fromthe followi ng descri ption of the

iligl iemparatmEsCcan® ToOKe@FTiNigEN KvEMdueNidlhereparaibn more than

oxi des catalysts.of the present invention conprise .
eE et HribseEiatiot, 485 Hiedimaregrblionn ik ahg. andhanern nitrate
tsofuticii e earth metals can 15 assunme nul tival ence

states, having foll ow ng conposition expressed as

MhO, Cllbeaalo e iadé sothier totdectar wilbdret bppareat Traiel egleedfollowing
from.t he oxides of  |anthanum and neodym um and
ﬁ{%?ﬂpﬁent%&@dﬂye@@% Wt % MO, 19-3°| wt % CuO and

20> DRCRPRBN L TRIRENION o1 20 1y oo

26- SO’the%iﬁ&D%xide%néitégfﬁf@ @fitﬂ_@ preséHtinveRti¥h L dbiftbrise mixed
%))((Ii eesS olf SMg,l %2?1 grrlg frg{er gafthtrrr]lgta?s, wherein the rare earth metals can
assume multivalence states, having following composition expressed as
MnO,CuO and oxides of the rare earth metals selected from the oxides of
lanthanum and neodymium and mixtures thereof: 35-56 wt% MnO,
19-31wt% CuO and 20-37 wt% La,0; and/or Nd,O;.

The preferred composition is: 40-48 wt% MnO, 26-30 wt% CuQ and
26-30 wt% La,0s.

Lanthanum oxide in mixture with Ce oxides is also preferred; the g-
atom content of Ce of the mixtures is less than 50% by weight with respect to
the La g-atom content.

Surprisingly, the catalysts of the invention are more active, even after
ageing at high temperatures, than the catalysts of EP 1 197 259 Al:
consequently are endowed with a longer lifetime, and offer with respect to
said catalysts a simpler method of preparation not requiring in the industrial
scale operation, two impregnation steps after the impregnation made with the .

lanthanum nitrate solution.

The catalysts share with the catalysts described in EP 1 197 259 A1 the
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atom content of Ce of the mxtures is |ess than 50% by
weirght with respect to the La g-atom content.

-Surprisingly, the catalysts of the invention are nore

active, even after 25 ageing at high tenperatures,
than the catal ysts of EP 1 197 259 Al: consequently
are endowed with a longer lifetine, and offer with
respect to said catalysts a $inpler nethod of

SHBRSIAL16T R BT ot U5 \IPKE LS any co
BiRdtd Otﬁegﬂags Iﬁbfﬁlhaétli]\?e g}%@f%ﬁé@%ﬁlﬁ# 6?? 1 197 259 Al in

sol ution. catal ysts e catalyst's

thes decdrmgositioBR fl ni®3geb Jprditotide t8 nicapahianit %{(%‘ent Afd in the
sel ective o C2}'at| on of V conmpounds to only
eomvsHRBr @l g@&@iS\féomh&w mmdecgf ﬁm} sels.

f EP t tion_ of ni
grot o;?lgé% z o nee ir%i)egse aggg &gn&gﬁvlc? IFﬂthﬁ’élen of e’ catalysts
tiatbushe orcipkadtelibidc angf ObElmgf pa9pes sehAbbhdEt8BROUEn  these

of fuel cells. 5 The m xed oXides"that formthe actrve
ref theecomdudtirgtys indrassest ¢éxparteatiatiyewitht femperature
in,these

3&?@?&% 1B: B SR rRRE S RO 1Y £ s dagigs vectors are clectron
S1eANGEd) ! Xhé\%éa?vxg&gpftlﬁt E&ou@c&g ongs Eﬁeﬁgﬁo(g%ef‘d onto the

Arrheni us-type arge v rs are T On

sarfaoe iazg)) pattivipates anottiedogidation gastoustopetganwith the lattice
chem sorbed onto the 10 surface and participates in
OX¥E8%i dati on reaction together with the lattice

OXygefy, TOG QX1 LS I%rfgra%ﬁyz f§aP i % Sslﬁif)aﬁlea agrllJ g Pﬁ)c;rtggs 1norgamc

por ous I nor gani c ar rrer Su

shiriera-sabhi @k RAumihd, ki cH s@lﬂl@acaﬂﬁmrﬂagﬁﬁﬁim dleiﬂdéemagnesmm
Gamma alunmina, in the formof m crospher0|

pxtde. (Pammg tumyna,5irg jae afg@mdpﬁrmmvspherg@iasqaamcles with an
rons . is.the rred carrle for

A Elad diahiorbt B UERETERBE it herBrefbireddeqriigr for using the
ceRlYdtons bRy fetetions. BbY Fikedlived F@ac‘t'ﬁﬁsof)rléi?féﬂcgr@ given

having a definite geonetric shape, such as a

tylthedise of carridrs dmvingeddefinds -gemmston shdpenduchads a hollow
%yf‘n&el:re oWat I%hree lo%edycross section cylindrical granule with mutually
equidistant through bores at the lobes. The dimensions of the three-lobed
granules are generally from 3 to 10 mm in height, the diameter of their
circumscribed circumference is 5 to 10 mm, and the ratio between the
geometric area and the volume of the solid part of the granule is greater than
1.3 mm™. The oxides are supported in an amount of generally 5 to 50% by
weight, preferably 15-25% by weight.

The catalysts are prepared by impregnating the carrier initially with a
solution of a salt of lanthanum or cerium or of another rare-earth metal,
drying the carrier and then calcining it at a temperature around 600°C. The
carrier is then impregnated with a solution of a salt of copper and manganese,
subsequently drying at 120-200°C and calcining up to 450°C.

Any soluble salt can be used.
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equi di stant through bores at the | obes. The di nensions
of -the three-|l obed 20 granules are generally from3 to

10 mmin height, the diameter of their circunscribed

circunference is 5 to 10 nm and the ratio between the
geonetric area and the volune of the solid part of the
granule is greater than 1.3 mm1l. The oxi des are
supported in an anount of genérally 5 to 50% by

i gh b 15- 259 ight. 25 Th t .
A e o Eaateles sl Saltsr B Bl Rriies (e AR 1R fanum is
Wiséd preferablyt honathapusahirfb ﬂai(fN UdbpperC 8hd YA anese are

of another rare-earth netal, drying the carrier a

prieferabdy cusehpsi nitaates, t gegpacivete GuNOd), 660€. MA(NO,);. The

carfier, is then.inpre n%ted {th. a solution of a salt

DR lE 5o mRrREnAA AREUOY 1S aIry giRRAERAHPY: ridping an amount of
=200 C L i I :

SEAHP baRR B BRI i (e Apfime MY P Pl e il

f or mafAgs ahmreddac enditeed, Libet amlpstss seketvelefsialey the VOC

l anthanum nitrate La(N03)3; copper and nanganese are

SOBTRURES fO @@é‘éplhsdiﬁ?('tdeézﬂéi§,0qcé‘§%) even vwhen Cuendeg fonadimited

3. T rater . npreanat ,on nethod s a dry .
P Sthian S asll 508 S FRRET RS b ofinGineli fpfilfoquired
by sieloxedatidinreddiforyol une of the pores of the
carrier. As already indicated, the catal ysts

sel ecWitlergspext th eatalysts bed compblenetals, therdatalysts according

I gxi de: t.hi wh [ Jimted

T R {iienlidh %68 SHBrRuGH e B areaict bRl Seblime

I WERTGR . spRet skl

Ceact | oho gl Arolcub AR G | (o 8L 83 Wl thg qomplete

wehaésion temperatuys tiseac cligHtlpg fort aht heathlyeantacobrdhg to the
characterized by greate hermal stability. Faor

SRVEHSIGR, Yiiss %ﬁ%h{y T cgfplysts hasedyoryj poblgsmetals, due to
; 1O t A L .
i SR S (B NEREL A SSSTIY SeRUTAS o O parices

thatese poesend enatle/cdreier cat al yst s based on nobl e
netals, due to 15 the renelting of the surface area
causedhpycaiplystsr pfighefinvRatigetaie wsad inithe treatment of gaseous

effluents particularly from plants for the production of nitric acid and adipic
acid, which constitute the main industrial sources of generation of nitrogen
protoxide; in the tire manufacture, asphalt blowing, wastewater treatment
and offset printing. Another application of interest is the purification of
gases from reactors for solid-state polycondensation of aromatic polyester
resins e.g. polyethyleneterephthalate (the impurities are mainly constituted by
ethylene glycol), in which the catalysts are capable of completely oxidizing
the impurities with exclusive formation of carbon dioxide even when using
the stoichiometric quantity of oxygen relative to the methane equivalents of
the impurities that are present. In tests conducted by continuously feeding a
nitrogen stream containing 1600 ppm of ethylene glycol on a fixed bed of
the catalyst having the composition given in example 1, it was found that

the ethylene glycol is removed quantitatively by using the stoichiometric
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that are present on the carrier. The catalysts of the
invention are used in the treatnent of gaseous

-effluents particularly fromplants for the production

of nitric acid and adipic acid, which constitute the
mai n i ndustrial sources of generation of nitrogen 20
protoxide; in the tire manufacture, asphalt bl ow ng,
wast ewat er treatnment and of f Set printing. Another

3R i BB ekl E BB RRle 3 i

sp&%él\ﬂéld%l 8516000 hesS&ech t
pol yewﬁl enlcte%/er epht hal at e E:t Kgyl r?p%?f %SI ceosmglreée mai nly
[

const ercused toechtalynee thy yiwbmpasmom iof mitrdogen protoxide the

cat sts a pabl e of conpl et el xj di zing 25 the
A" OF  Treo Bttty oSt oRRRDYeh WithcEeepeRt dpofhicatalysts

e @nwgﬁh UEI“I9197 ?ﬁ%% 0| chiometric quantity of oxygen

relatrve to the ne ne ‘equi valents of the inpurities

t hat Amtheespplication tefStite canalysisert e %@f&lyﬁéloétﬁhbfusnon of
feeding a njtrogen stream contai ning 1600 ppm of

é@?ﬁlﬁ@ﬁeogl }b%qm n PRWerxstatinns dbr genereting yhctnmw ngn this

éﬁﬁ lﬁgﬁg’? ngalg))gﬁgs Ihavg etflg %\@@%@&%n\yrﬁ;&;ﬁ%ﬁ toogombustmn
weiting ddﬁ@ly§i 6f 8 Ko fyfe ﬁha@ﬂ?%y‘&aﬂfo%ﬁg%@ §wef emperatures

nol es erm)eofgyco wor ki ng at
gpavleioheN62 iis ynovfgebefaed hthis Skdves tto \avioyd ttbe @Dﬁt—m:atments for

%‘a&afﬁ%ﬁ” Gt e fn%é%%%%gﬁ%e W KRBy &;atalyst
is i My ayeds 5;5931 ichf8HCK!t E%hlbeva%%@dﬁ cfgij-ﬁ FFoR8 from

|nEP11972 era Ilcatlono

aabdbymt s fuesl télds capahy:hlarl}c Qﬂbusﬂi l Qiarmnateremlaar&u@n(MCFC),
er nal statll_ngns faor generating electricity.

t ey OROMPHELOE 4 é%sﬁgttg B e thenanegdr, it E@%to recover

n operate at

m gbtnarh]l fd@losvenmg @msgxro@tte»den\hfbrﬁnéﬂtbows to avoid the
post-treatments for renoval of this oxide that are

i nst edder wdlawiag eianplre @i nropistedoto dhrsaktesbut net to limit the
l.i cat th | of CO H2 d CH4
%g@é%ggé@)ﬁ} %h? |9n is e renoval o an

EXAMPLE |

A catalyst supported on gamma alumina is prepared having the

W'séﬁﬂr ﬁﬁ ohd'ﬁ 1%@@%& %r}echhPatl% C% ﬁ%jes E\gggﬁﬁg\ﬁs and

following composition, expressed as a percentage by weight of the oxides

listed below:

La,O; =36.5% w/w

MnO =39.3% w/w

CuO = 24.2% w/w

The preparation is performed by first impregnating with an aqueous
solution of lanthanum nitrate (La(NO;);) microspheroidal gamma alumina
which is then dried at 110°C and calcined at 600°C. Then the carrier is
impregnated with an aqueous solution of manganese nitrate (Mn(NQOs),) and

copper nitrate (Cu(NO;),). This is followed by drying at 120-200°C and



10

15

20

anode in fuel cells, particularly nolten carbonate
fuel cells (MCFC), wherein a catalytic conbustor is

-used to bumthe anode tail gas to recover 15 useful

heat producing CO2 for a recirculation systens in MCFC
cells, and in general for |lowering emssion to
environnents. The foll ow ng exanples are provided to
illustrate but not tolimt te scope of the

[ [ on, 1 20 A cata st su rted, on

a&Yﬁa i & 5P re HEHNY thé pfrﬁgrll%gﬁﬁ@’ d’él‘ﬂ&)ﬁr’tlé’ﬁlount of

@é@ut%ﬁe‘é ﬁﬁl o P n gh

listed beI oW La%@ﬁ—ép%S%vﬁle hf:ﬂ%% ?&u\? fg@%cﬁ%n:er. The

2mounteisipperiedepddes isdt Yobypeefgitmed by first

i npregpating with a sol ution of | anthanum

ni t r at e B ? &3@&3 @P&%‘lysgam Wl Qym’g porosity 0.40

\Qﬁﬁqg is then dr| ed at 110C and cal cined at 600C. Then
arrier is inpregnated with an aqueous sol ution

of nmaufyanaseombusiion (v Wik 2darﬁeé ot ﬁﬂﬁ%efreﬂﬁ Lt & 900°C
(Cu(N03)2). This is followed gl ng at 120-200C and

@geéaﬂaéalﬁstn@mreaabs:arerh@md meifa k 1 nPperpiatgedomditions: CH,

oI e ol 38 B BaeE e The amount  of

SUDDOU@MI%RI‘%NE)@@WXEW@' ght. The surface area
(BET) of the catalyst was 110 nR/g; porosity 0.40 5
c n8/ g Theymgparationb of thocatalyst of BX AMBREE| ed/agutepeatsiOwith the

Q’ﬁi%ﬁggﬁeﬁgg gﬁ@l @%@gsgilaﬂgﬁ@ Jﬁﬁgt%lﬁg;%ﬁ%?ﬁgn,s%xpressed
%@ﬁlﬂgeﬁtaé'gb} Welb A2 61 te FRUBO fiStethel GPVPAR SON EXAVPLE
La;,0;=9.3%
MnO = 53.2%
CuO =37.5%
Syngas tests were conducted using fresh and catalyst aged at 900°C.
The results are reported in Table 1.
The operating conditions were the same as in EXAMPLE 1.
EXAMPLE 2
The catalysts of EXAMPLE 1 and COMPARISON EXAMPLE 1

were used in tests of decomposition of N,O. The results are reported in
Table 2.



10 The preparation of the catal yst of EXAMPLE 1 was
repeated with the only difference that the catal ysts
-had the foll ow ng conposition, expressed as

per cent age by wei ght of the oxides |isted below La203
= 9.3% MO = 53.2% 15 Cu0O=37.5% Syngas tests were
conducted using fresh and catal yst aged at 900C. The
results are reported in Table7l.. The operating

cgarbriiti ons were the sane as in EXAVPLE 1. EXAWPLE 2
2 ﬁé catal ysts of EXAMPLE 1 and COVPARI SON EXAMPLE 1

VB ad SRflall QohssforPTeffRpaROS tion of N20. The

resurts are reported rm ta 7 Table—1-Syngas ;
[otal Conver si om&sr%h%ﬂ;ﬁ@&teﬂg{z@ﬂa&&w%?' on |
tenperatures (C ; . |
208tadpds . 590 . Ex. 1 240 0 1:580 Aged 75 ’
1350-1650—Ex—}—Comp.—BEx—1 3 1385 720 5 CI: le 2
Fresh i | |
- |
Ex. 1 225 1300 1590
Comp. Ex. 1 1240 320 1580
: i :
Aged | | |
Ex 1 1275 1350 1650 |
Comp.Ex.1 300 1385 720 |
5 Table2
N0 Decomposition - Conversion Temperatures
|
| Conversion temperatures
Catalysts Start Light-off (50%) |End (100%) |
i :
Fresh | | i
Fx. 1 i‘380 1480 590 l
| | |
Comp. Ex. 1 1430 1520 620
.. ! f
| Aged i |
. |
Ex. 1 1380 I!530 1635
! !
|Comp. Ex. 1 1455 580 1700
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N20 Deconposition - Conversion Tenperatures
Conversion tenperatures Catalysts Start Light-off

.(509% End (1009% Fresh Ex. 1 :380 480 590 Conp. Ex.

1 1430 520 620 i Aged I Ex. I 380 '530 635 1 i |
Conp. Ex. 1 1455 1580 1700 8 CLAIM5S 1. M xed oxi des
catal ysts conprising m xed oxi des of nanganese,

copper and oxi des of rare-earth netals, selected from

La203 and Nd203, havi ng aye conposi tion by
wei ght expressed as MO O%Aﬁg%S 5 and/ or Nd203

respegt iMeted WXid@CE%?%sltél%&ﬁffﬁﬁg% %135{8& %xides e manganese,

catal ysts according t aim1, a composition
¢bppan- asdoaden Of 26e-3ah anealg asaleded IOGMakai@2@8d Nd,O;,

. TIh t al t di t | ai 1 and 2 rejin

DT AR GR T COmHOSHO (oY TR IE, PEREssetias MAGH PHO, La:0s
- - I 8¢d,€ n t he

YRR SO £ SET0. 1o d Ry SO e,

any oRe Te clacilysts ladoordingwherelhiint he havd a0sba@osition of
are supported on inert porous inorganic carriers. 5.

TR a8 YinQ, 20:867ern §uDdand 26m39% shbekdn t he

SR G SN T LN TR
fi§ eRixat Uk thacerfilrh! &ad8d dherbinC thid b WtbARcontent of Ce is less than
50% the g-atom content of La.

4. The catalysts according to any one of claims 1 to 3, wherein the
mixed oxides are supported on inert porous inorganic carriers.

5. The catalysts according to claim 4, wherein the carrier has a
porosity 6f more than 0.3 cm’/g and a surface area of more than 30 m?/g and
is selected from alumina, silica and silica-alumina.

6. The catalysts according to claim 5, wherein the alumina is gamma-
alumina in the form of microspheroidal particles or a hallow cylinder of
single- or three-lobed cylindrical granules provided with a through bore at
the lobes, parallel to the axis of the lobes.

7. The catalysts according to any one of claims 5 and 6, wherein the
amount of supported mixed oxide is from 15 to 25% by weight.

8. Use of the catalysts according to any one of previous claims 1 to 7 in
the combustion of volatile organic compounds (VOC).

9. The use of the catalysts according to claim 8 in the combustion of
VOC compounds present in gaseous effluents.

10. The use of the catalysts according to any one of claims 1 to 7 in
the decomposition of nitrogen protoxide to nitrogen and oxygen, present in
geseous effluents from nitric acid and adipic acid plants.

11. The use of the catalysts according to any one of claims 1 to 7 in

the combustion of CO, H, and CH, off gases from the anode in fuel cells.



6. The catalysts according to claim5, wherein the
alumna is ganma. alumna in the form of

-m crospheroidal particles or a hallow cylinder of

single- or three-lobed cylindrical granules provided

with a through bore at the |obes, parallel to the

axis of the |obes. 20 7. The catal ysts according to

any one of clainms 5 and 6, wher ej n the anount of
supponbed iy ¥ed ofthd@atdykikcomcbeding &PahPYortelBllzind) o 7 in
Use of the catalysts according to any o of  previous
guaifymgl gasey iexitingheeactobigoi ahe ofolibkatd [pplpc@aiengation of
conpounds .(VOC). 9. The use of the catal ysts according
taégg'!aé‘icrﬁoéwsﬁeﬂ?élrbsonbusti on of 25 VOC conpounds

prese [ 0 f . Eh se of t .

cat al gts3t sf%egggsgdﬁﬁgtﬁ o!:%%w sgsnealc% récrlflgi ﬁos ciallnb f;f ixﬁherem the
peifilesiomp ol taRiRdobuniby’ 08 HObRItKiOneribl 4thegs of oxygen
and oxygen, present in "geseous effluents fromnitric
aequirea domtiep Fembusdop| @’gﬂm impuritigsetoucaebait didrdde and water.
cat al yst.s _ac ding.tg any one of clains, to 7.1n .

30 1 ha 2L ENG SaBY B Actording AN, one psgaims diq ein the
Qﬁﬁﬂ?ti_b Tohlstiog! 'osf-h}%fro bohi3§inU$rrs to!fethgﬁflﬁ‘ll éé&/@r stations
accorfding to any one-of claim1'to in purrfyirn

das generatingrajectaaityors for the solid-state

pol ycondensati on of aromatic polyester resins. 13.

The use of the catalysts according to claim 12 wherein

the 5 purification is carried out by using the
stoichionetric anmount of oxygen required for the
conmbustion of the inpurities to carbon dioxide and

wat er. 14.Use of the catal ysts according to any one of
claims 1 to 7 in the catalytic conbustion of '

hydr ocarbons in burners of thermal power stations for
generating electricity.



