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1 SPECI FI CATI ON METHOD FOR PRESERVI NG CATALYST 5
TECHNOLOG CAL FI ELD The present invention relates to a
net hod for preserving a catalyst, nore specifically,
in a process for continuously-producing an objective
product by a vapor phase oxidation reaction using a
phosphorus- nol ybdenum vanadi um catal yst, to a nethod
for preserving the catalyst with 10 preventing the
deterioration after filling a reactor with a catal yst
or during the stop of 55’ FieATIGMRcKGROUND
TECHNOLOGY Conventionally, a

phosphor us- nol ybdenum vanadi um cat al yst- 15 cont ai ni ng

phosphor us, I ' ' - a

et hod Tor prd BRI PR REESERY I GarayeT

nmet hacrol ein by catalytic oxidation in a vapor phase,
and ot her nethods. Industrially, the phosphorus-

YeRpd g ratalyst is filled in a

= change type reactor, and
met ha ' i driinBl f t i {
eact | he Eesd itverfionTBIEE o A TAgTER IOPRIsg R B ostalyst,
f oS spesiidABC P4 procdtaordp BentivudiRly paRIudifg/an abjadtive
catalyst is used in a reaction over relatively a |long
perodact of ataper phade iokidlatiohaeactiat using\w phospgiorpssssage
of tinme in the reaction is known. It is desirable
tiatybdeaurevanadium catalyst to @ methcal fior paeseryingdhe catalyst with
activity over a long period stably fromthe industrial
sereneptingthexdetenaratiomnafterdilinga aeagior with areatalsh peduring the
produci ng net hods of the catalyst and catal yst
fIPef PPEAtIOMave been eagerly inproved. 2 Al so, there
are various suggestions on a nethod for regenerating
the deteriorated catal yst. For exanple, Japanese

P ' i.d-Open No. 60-232247 di scl oses
aééaﬂq,éﬁﬁﬂﬁrw ND;C;?CL a catalyst in which a

TTTC

Conventionally, a phosphorus-molybdenum-vanadium catalyst
containing phosphorus, molybdénum and vanadium is used in a method for
producing methacrylic acid from methacrolein by catalytic oxidation in a
vapor phase, and other methods. Industrially, the phosphorus-
molybdenum-vanadium catalyst is filled in a multi-tubular heat exchange type'
reactor, and methacrylic acid is produced from methacrolein at a reaction
temperature of about 250 to 400 °C in a fixed bed reactor.

A phosphorus-molybdenum-vanadium catalyst is used in a reaction
over relatively a long period of time, and its deterioration with the passage of
time in the reaction is known. It is desirable that the catalyst is able to
retain catalytic activity over a long period stably from the industrial standpoint

and economical standpoint. Therefore, producing methods of the catalyst

and catalyst formulations have been eagerly improved.
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catal yst having deteriorated activity is dispersed in
an aqueous nediumand 5 treated with a :

ni trogen-contai ni ng hetero-cyclic conpound. Japanese
Pat ent Application Laid-Qpen Ro. 6-233938 discloses a
met hod for regenerating a used catal yst by the action
of an oxidizer or oxidation nethod, and the

di ssol ving action of an anmoni a aqueous sol ution

.containing added acetic acid and/or its anmoni um

salt, Also, thebe agevatiods §uggestmnsm a.rndtlpdrfor nagenerating the
mhereln the content of a nponent i

qiaaﬂmrtamd calalysteaEoF @zsamaled Japﬁee%f’aﬂeraoﬁﬁniﬁemn Lgid-Open
N 6238547 b clasbes Metned Treasnsraiby s Faialyst in Which a
RRAS % TBlericRBlacC ARty is lsrssibih ath Aauedi sl and
SFeRHS ity g e Eortairydg nilerd Wl PofnodiRel.  TERAIRSS
AL ARIGHPRTGHE Dpf o 2sRictn d80RREER el for

Pgﬁgrzﬁiﬂﬁ d G9&4 Eé?&l)bé?% yah6 &chibi it anrb)&@ihéhor 8xidation method,
avi ng

yst 'owered activity Is treated at a

taﬂ@ﬂ*ﬂéadl%@lvm@ adlionoftlammaria agiiadus lselutioa\domtaining added
wat er vapor partial pressure of 10 vol % or nore. 20

Jageticeid aadontitsAramoniin galtl-and sGhsequént deying&mnd calcination,
di scl oses a nethod for regenerating a deteriorated
owherejrsthe cortentafca aretahcorhpohert is lgeantitativelyaneasuredoand
the catalyst is conducted at a tenperature of 300 to
4he netabcompdneot Breplemishedusethatthiswwoptentnis eeduned mn ds initial
gas contai ni ng nol ecul ar ox¥gen in an anount
I\eadee. OBathvo the methodsidescrioed iniderangss Batent Appllcatlon Laid-
ﬁsgllc iqn Laid-Open No. 8-332387  djscloses a net

E0:33375 704 62433938 arepeteds fenfegepsrating & Satalyst
co ose 3 Offﬁ?d:{n xed oxi de of vanadi um and phosphorus

Qor oxidi zing a hydrocarbon having 4

f gr EgﬂPﬁttﬁ%“ﬁ% B 1aErORa Gl To GENMENING 8 cetay Bt fator are
3Msd vBﬁ&u%Xt uﬁ%eifggf | ﬁl%’gnﬁ'[plé‘é]%%ﬁ%ﬁbﬁqgn&ppﬁcaﬁon Laid-

Japanese
Open No. 58-156351 discloses a method for regenerating a catalyst in which

a catalyst having lowered activity is treated at a temperature of 70 to 240 °C
in a gas flow having a water vapor partial pressure of 10 vol% or more.
Japanese Patent Application Laid-Open No. 6-7685 discloses a method for
regenerating a deteriorated catalyst in a reactor in which a thermal treatment
of the catalyst is conducted at a temperature of 300 to 410 °C for 0.5 to 50
hours under flow of an oxidizing gas containing molecular oxygen in an
amount of at least 0.1 vol%.

Further, Japanese Patent Application Laid-Open No. 8-332387

discloses a method for regenerating a catalyst in which a catalyst composed
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5 6-262081 discloses a nethod for regenerating a
catal yst in which a nolybdenum vanadi um oxi dati on
catal yst having catalytic actévity decreased in a
cause of use in a process for“producing acrylic acid
fromacrolein or a reaction raw materi al gas
containing acrolein by catalytic oxidation in a vapor
phase is thernmally treated at a tenperature in the

G T eXde of ¥aBadEM B mbpSRBPRRaad B8 et Shinr cidizing

A bisrosamarhaving 4'Srban 8 1a bafud Milpic anhysjde s

AR 0@ RS RRBE OSpb i\ oM o 8 92 B §iFer 1 g of
PEHEE B | . |

HHE BTG Ad BBAE T °bPa e bferd Aol dorf B ¢fbn No.

265651 Qb e 19 @bt KaRYst RGN o

oXl datl on reacti on usi ng a osphorus-

TRbBHBALM-VARRALM BN Sdtalydt WAUIRG d@ﬂélgﬁé atMitydecreased

can’be prevented 20 before the start “of the reaction
Uaianeausecol e/ ita pRiceisBdor producingpadrglic aciddtomrgrolelireor a
stop of the reaction. The present invention relates to
aeaetidv caw onateriabgas cogtaiming aafolsin byccatplytis ioxigation in a vapor
mai nt ai ni ng a phosphor us-nol ybdenum vanadi um cat al yst
cehassi isithermeadlystpéated st antehypetatuwienim tise kangeddfiao to 450 °C
retained in a reactor 25 under a condition of a water
ddndesiiovoof amingd gasicestaiping at Igasi3 velfapi/molegular oxygen

wei ght, before the start of the reaction or during the
SQ'Ugab‘eaﬁh@-"r\éfﬂ‘& plowates VBRPE.her, the present invention

rel at to th ove- renti.one fh f [

€ cat al9 BrevVat Rlaip aloR ot Ariata PLAmL o iEH e paBlye) Stholy
C lyst is C.0 i. gher | gh th th

818 o st 5 s ettt et i T on. and
said water concentration in gas in the reactor is 1
vol % or 5 less. Further, the present invention relates

D190 OF THEINRENTIOR

An object of the present invention is to provide a simple catalyst

preserving method having a process for continuously producing an objective
product by a vapor phase oxidation reaction using a phosphorus- |
molybdenum-vanadium catalyst in which deterioration can be prevented
before the start of the reaction using a catalyst retained in a reactor or during
the stop of the reaction.

The present invention relates to a method for preserving a catalyst
comprising maintaining a phosphorus-molybdenum-vanadium catalyst
containing phosphorus, molybdenum and vanadium retained in a reactor
under a condition of a water content of 30 mg or less per 1 g of catalyst dry

weight, before the start of the reaction or during the stop of the reaction.
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for preserving a catalyst, wherein said retaining
tenperature of the catalyst is 15 C or higher and 150

C or lower, and said water concentration in gas in

the reactor is 0.5 vol %or |eé. 10 Further, the

present invention relates to the above-nentioned

met hod for preserving a catal yst, wherein said
tenperature of the catalyst is retained O C or higher

and not_ higher than the calcination tenperature in

cat al y§urthgr.dbegresent iaventiongyelataa o the aboxa-gientioned method
cggcentration of 0.8 vol%or less and containing .

st presenving 3 catalyssnwbaesin a rglripingdempesaturs of said catalystis 0

forr is 15 .all d th h i id
P oF Siohe anch gt igher et be cBltiRatian GheraRirad catate
o REGTE8. A8 S TEH M0 St i BLgag 8ol B 1, vp0% or
1@ g or higher and 150 C or |ower, and a gas having a
WatS t concentration of 0.5 vol%or |ess and

cont ai i Al ' :
cat ai y! LRAeE th8 g RlinverlRriyeEen £9'the S8Gd-fibriond method
S - .
£ Bresain e cRUPHolT sRFRABIT A Bl B totataiot s
c#6 alyarthigh&eard 1501'C @rlowep, &1 BaiBSeatel BoACERtratidrtiRgyas in
reactor 1Is an inert gas or oxidizing gas. Further,

t the aekeis 0L5veldd oplfessel ates to the above-nenti oned
met hod 25 for preserving a catalyst, wherein said

phos phé&utbkendhg desentineerdibnuelates tathes above-merdioaks shethod
used in catalytic oxidation of methacrolein to _ )

i sesenving & catslysti wherejnsaid temparature of the catalyst is retained
present .invention relates to the above-nentioned

nBt koRr higher and set bighgr thamthe aleinatipr tempertyre in catalyst
phosphar us- npl ybdenum vanadi um catal yst Jj s

r RRKLCHAR c2nd ¢ 9a5aGNg Biaig” CaRsRERtiom of &8 vol% or less and
P /1 Y, Z [ ). wher ei P..M. V and 0O .

- ERBIng SORahHiaty 80 LafiRFoRahlanerinda sttaiie Sdfprenance i

a I Ny X represents at | east one

2Bl 95 Bt FUEEGH it Skt ool |

Further, the present invention relates to the above-mentioned method
for preserving a catalyst, wherein said temperature of the catalyst is retained
15 °C or higher and 150 °C or lower, and a gas having a water concentration
of 0.5 voi% or less and containing substantially no component lowering a
catalytic performance is allowed to pass through in said reactor.

Further, the present invention relates to the above-mentioned method
for preserving a catalyst, wherein the gas to be passed through in the reactor
is an inert gas or oxidizing gas.

Further, the present invention relates to the above-mentioned method
for preserving a catalyst, wherein said phosphorus-molybdenum-vanadium

catalyst is a catalyst used in catalytic oxidation of methacrolein to methacrylic
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fromthe group consisting of antinony, bisnuth,
arsenic, germanium zirconium tellurium silver,
selenium silicon, tungsten and boron, Y 10 represents
at | east one el enment selecteddromthe group
consisting of iron, zinc, chrom um magnesi um
tantal um cobalt, nmanganese, barium gallium cerium
and | anthanum and Z represents at |east one el ement
selected from the group consisting of potassium
r agiddn@nvapast ph@seum a, b, c, d, e, f, g and h
represent atomratio of each el enent, and when b=
then, Eugthsr.itbepresentingeniion relades &-thepabeve- merﬁteoeddnethod
0.01 to 3, and h re esent mFi\tomratlo

3§°"]:B(9§%?{"We%g§§?é¥5} wherein saik Qh?ﬁ? -vgpadium
BT & ppreertnd b the P IomBR ofRAGL T or pr oser vi ng
%ﬁ?&?bﬁ@@a\f%@%éﬁ cser{ba i n dark anbient. BEST
caREraic s M- a0 Iofranphiaorls B8R am, anadiu,
Cabppersnd bk)lvq%% 'r@srged‘tcigglgi%r?g%?erﬁéhﬂdé%i 8h§ eﬁ&h@h?é‘é\ected

In a reactor SO under a con I on

NRbr l‘h@(‘g?rbﬂﬁ coMelatiAg of aRfihidnly! bienisth, érs‘éﬂlca géﬁhahmnﬁ he

start e reaction, or dufing the stop

opiecaHilie tel ivitiht) Silvée s&lem:mf siliéén,dungstehi o) bevos, rhe

like. A phosphor us- nol ybdenum vanadi um cat al yst used,

f represemiplat least omecslemieny selecteatiryin theagrodp fconsisting of iron,
met hacrol ein by catalytic oxidation in a vapor phase

s Bipws chremiups enagnasium| iantaluag cobaltymanganese, d@siem, gallium,
al so before the start of the reaction or during the
seefprandhianthanun,cncs repieseots @eleaawwelarmeramleqt@ﬂ from
t activit decrease and, further, deactjvation in

groxprGansistingofinoasivms rufidium §nfa;93swabt i Kades fi g
i 308 feprassiy Aol o ook plarient aaguiaen Br1BuheRge=0.5103
20 B398 6 -0 2640 B! RABE D B, BRA R e
atom ratio of oxygen necessary for satisfying atomic valence of each
component.
Still further, the présent invention relates to the above-mentioned
method for preserving a catalyst, wherein said phosphorus-molybdenum-

vanadium catalyst is preserved in dark ambient.

BEST MODES FOR CARRYING OUT THE INVENTION

In a process for continuously producing an objective product using a
catalyst filled in a reactor, the catalyst is retained in a reactor in some cases
under a condition of not reaction such as from filling of a catalyst to the start

of the reaction, or during the stop of operation (during the stop of the



10

15

20

25

10 that a catal yst having activity once decreased by

absorption of noisture does not show recovery of

activity even if it is sinply re-dried in dry air. In

the present invention, by maimaining a

phosphor us- nol ybdenum vanadi um cat al yst under a

condition of a water content of 30 ng or |ess

(including also 0 ng) per 1 g of catalyst dry weight,

decrease in actjvity of a 15 catalyst is prevented

béeagtion) madshgrikeof A phosphwsus-irlyhdanum-vanedivrn calalyst used,
reaction, resultanhhy t he .catal yst can he use

épﬁfbwwer inLpragiigingmethacrylica ammﬁ%h%wpl%!bvpagalyﬁc
o bl Ao R BB red 858 0L Bome cases
i BT AT St of 1 o 8ReeT & ifng: Bl TR N e Piflon s
¢ Yool BBkl MG RINORRG S ad fufRb kBbagon n

ben ﬂﬁhﬁﬁh?d wWth the catalyst are inportant.
Al t hough varyi ng depending on the fornulation of a

cat al y StheaidoRiors bf th$ apphstiontdve fotRBdhat #Bause ﬁr;é?ﬁiv'rty

i ke, the catalyst retaining tenperature is usua

ndecteaseasf 4 batalysh Befarbtho starbof theeatHidn b dufing the stop of
catal yst production, 7 preferably not higher than the

r e réantiondsabsatpiion, ofmoisture ¢b thiabatalysh0 EBasdieen also found
| ower. The cal cination tenperature is usually about

3timatia catatystbavingkctivity onee deicirasedipeabsarption of moisture does
usual | y about 300 to 400 CC. The catalyst retaining

t 8ppehawueeoyeryof @etivily everof dtis sisnply rgrdrias iniry airs cC

or rmr?. It 5 is preferable that the catalyst

r et ai nilR¢NS Brasantinvantios, Ry majatainias asphnspheeus-molybdenum-

G o U o 51 o
¢ HEBERiTa5ho R et I ot Riaket R AT Ickoass Al of a
Satifeds BRvented Borghl th&Rtart bl RelBaBlEby fluling iR Sfop of the
PYEAGIGND s titantly O catalySE€Ssh be used stably over a long period.

The water content per 1 g of dry weight of a phosphorus-

molybdenum-vanadium catalyst is maintained at preferably 20 mg or less,
more preferably 10 mg or less.

| For maintaining the water content of a phosphorus-molybdenum-
vanadium catalyst in the above-mentioned range, the catalyst retaining
temperature and a water content in a gas to be contacted with the catalyst
are important.

Although varying depending on the formulation of a catalyst and other

preservation conditions and the like, the catalyst retaining temperature is

usually not higher than the calcination temperature in catalyst production,



As the nmethod for maintaining the water concentration
in gas in a reactor within the above-nenti oned range,
there is nmentioned, for exanple, a nmethod in which a
gas having a water concentrat ilon of 1 vol % or |ess,
nore preferably 0.8 vol% or less, particularly
preferably 0.5 ol%or |less and 15 contai ni ng

- substantially no conponent |owering catal yst
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performance is aIIowedtoﬁ&ssthroughlnt .
rpmfet&bly et Righet than hegsanien temperatune; moradiraterabliyd 50 °C
even if |r_i_|hure of equi pnents or seal i ngaf ailure

i §F jomesend hecalgipationiampsgrabsreds uskalhyabeulsiQio §@Q °C, and

Lﬂ}%ﬁ%@ﬁoaig%g?@hﬁeegsoqwlg@w S60h3ABheg, e caldiyst
c BBl iyt oSl or st 3, 4 B more. 1
°§{é\r%‘f%?ﬂ%p®%?§ﬁi§#@§’s# togBia RS Ay s Hol 18 gh from the
oSSERon A Siorn ¥ o ?f%;n‘ %ﬁéépec%&i'a?l V. air,
OXyge“ThgubTheseng%gBHgs (Sh BRPTORR ORI of' K EatdhBt and other

nment1 one singly or “in

Efés?éﬁ'wmrpéoﬁdmorﬁ and o LIk aRe Wﬁtﬁﬁébhcéntm@ibhan @ad.in a
e oxygen concentration is not particularly

r esdotocisquieferablyi 1t vai% 6r lessf(inchlding aBot®vE0s)y adrefpreferably
the standpoint of econony and safety. As the gas to
b8.8wslSedr ldsspopaticularlyiprefesablyd).5 vai% drdess.ef erabl y

used fromthe standpoint of cost. The water
concen#sahednetheddoy maintainiag ﬂ&wetertmaghatlan tthaS ina
reactor .5 can be controlled, for exanple, | oweri ng
oﬁ%@t@h‘ﬂlth@rﬁbér@wﬁe’"%mﬂﬂd Eﬁi@e thear ert%mmtwgesih@r example

Rt e a4 1 7
i ol ot 5 BB o Pkl A S s ant

p§Pﬁ@i'ﬁﬁ§Pf’§%§FP¥ @9&@%"‘3@?‘& Ringdrnd Paralit paripppance is
DBAKGEY 16 Ba8Y Uiouth'in HifBackst,  THIgmisM4 BBEs R RdUire big

e anoun € passe roug
works, and even if injure of equipments or sealing failure part is present, a

-

possibility of entering of outer air into the reactor is low. As the component
lowering catalyst performance, for example, halogens, halogen-containing
compounds, sulfur-containing compounds and the iike are mentioned.

As the gas containing substantially no component lowering catalyst
performance to be passed through in the reactor, inert gases, oxidizing
gases containing oxygen, and the like are mentioned. Specifically, air,
oxygen, nitrogen, combustion gas and the like are mentioned. These gases
may be used singly or in admixture of two or more. When oxygen is

contained, the oxygen concentration is not particularly restricted, and it is



reactor can be appropriately determ ned in view of
. cl oseness of the reactor, econony, workability and
. the like. As the nethod for rr%sntalnlngthe wat er
concentration in gas in the reactor within the
above-nentioned range, there is nentioned a nethod in
which the reactor is filled wwth a gas show ng
substantially no reactivity having a water

BRI o B P Sl s

o585 b B3 nedse FioeRnd ?ﬁ?%ceibt itig Petefay ed rdnhs

PPt Bhati 1 on to the above. mentioned met hod.

dar k. 2GRt SofEMtath ins ob 18 b eElsBil tyotigh the reactor
5 dg@@%ﬁd@rdﬁ%yﬁ‘?%&?mﬁf? WBrfﬁ tdﬂoﬁt@\e th‘IpLerat?.u'ré‘B‘Fthe gas

ion In-ac can

SHRAR rrééﬁcﬁﬂg 1RS WS mmﬁaﬁwwga@ aawf,\/tawum&d vapor

catal yst uSed in the present invehtion is not

paridur beiHiy terRpérdtaiecd MAaRMailkAg instrurashteainand the like having
phosphorus, 9 nol ybdenum and vanadi um and a

p braiwates conceritrtionin\gasastirualso bet wdedsas itded i n
produci ng nmethacrylic acid from methacrol ei n by
cat al ytTihe arogunitef gas to be\p@ssed pirasighdn vies reaster is not
excellent results. Particularly, in the case of a

10 pRasiswiarlysrestriojed amndmgn’ramammauat preventing @y&ttawfr@m
the 5 faollowing formula (1), nore excellent result

aEBtesingni:tne reppiasp vERe BRI RHR gqs to hp passed tmougb in the
‘ vg?ﬁ%%?ﬁm gg réq?gre aly%g@ﬁmeﬂégﬂ %eglpﬁar%@s of the reactor,

;,?%ﬁ%&%@o@%aba"@%&diﬁ?i"ﬁ%ES?”L. smith, arsenic.

ger mnl%ungsﬁgﬁquh% : orﬁrlné ;ﬁé ngersﬂdn\‘:ﬁﬁtraﬁgﬁ ﬁﬂggﬁn the

silicon represen

15 ?f%]&bﬁgﬁﬁ@ tﬁ?'aﬁ%@%@ﬂm&ﬁ%ﬂj}%@% tftféggﬁgﬁe:rn{ﬂo@%da method in
WHIEH B realiriis Mled Mithid/§as showing substantially no reactwnty
having a water concentration of 1 vol% or less, preferably 0.5 vol% or less
(gas containing substantially no component lowering catalyst performance),
then, a closing plate or the like is inserted into piping at the inlet side and
20 outlet side of a gas in the reactor to attain ClOSU.re, in addition to the above-
mentioned method.

In the present invention, it is preferable to make dark ambient in the
reactor and preserve a phosphorus-molybdenum-vanadium catalyst in it
since deterioration in activity of a catalyst can be suppressed.

25 The phosphorus-molybdenum-vanadium catalyst used in the present

invention is not particularly restricted providing it contains phosphorus,
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ceriumand | anthanum and Z represents at |east one
el ement selected from the group consisting of
pot assi um rubidiumand cesium a, b, ¢, d, e, f, g 15

- and h represent atomratio of 9each el enent, and when

b=1 2, then, a=0.5to 3, ¢=0.01to 3, d=0.01 to 2,
a=0 to 3, f=0to 3, g=0.01 to 3, and h represents
atomratio of oxygen necessary for satisfying atomc
val ence of each conponent. 20 EXAMPLES The present

i mplhdesnmand vasadisenranska pbpsmﬁﬁrreglybﬁ@num-vanadlum
conmpar ative. exanples bel ow,  but the scoRe of

i Rtatyst Hﬁetﬂ §" Hfﬁdqcmﬁ F@H‘QQSY'!%%C@){&%F&B} acr|ql1e|n bY catalytic
exaﬂ@{'@j n gy gF géﬁl*‘%/?eg%)ég 1Y an(ﬁergﬁ%aer A eﬁgcrmarﬁr, in the

ﬁ%ﬁé%hgek%%éh%usfrh”v@ﬁﬁﬁéﬁyeﬁq i e EORR b8 Y the
oV B el e e Bk foiE B é‘ﬁ{;&#o“”t et of

R h | = B/ Ax100

sZ?ZE't ?WP?M’Z%% ﬂ?iry |2 Zlczlnd = C/Bx100 Yield
(%eﬂim P! RRE WY 'GLPaﬁ@ il repr@ééﬁft . P’ﬁo\/@é Qﬁolgﬁﬁéoﬁ@ﬁ'l, Qanadium,

a catalyst (fhg/g) = D'E Fere, resent

NoGisar aid @sa}dea\c respRictiveigdX represf aﬁlﬁéﬁbﬁonweméﬁb@élected
of methacrolein reacted, and "C' represents nol nunber

ofromnibielgrouyp lconsiating qbanﬂumg, bisPiuth earseniz) germarium,
wei ght of water in a catalyst (ng), and "E

r Eipscrdiemy tellurianyssiltgen, sefeniunasiityns tungsten ashdyboron, Y
condition, namely, 10 catalyst dry weight

(9).
Prepiesenis ad lensi onkeyelemeny selestashiromdhe @rfa@myon&ﬁﬁng of i Iron
ht of a catal yst after Breparatlon of the cataly

i ﬁ'“%e?'éﬁoaﬂlé@ magiiasiug, tagtrjumy, sobalt, dﬁgngan%sq,gaﬁ%tga!hum

- EalirtEnd ofianut arkhd rBasant RuesSiatin pledenidelected from
the group consisting of potassium, rubidium and cesium. a,b,c,d, e, f, g
and h represent atom ratio of each element, and when b=12, then, a=0.5to 3,
¢=0.01 to 3, d=0.01 to 2, e=0 to 3, f=0 to 3, g=0.01 to 3, and h represents
atomn ratio of oxygen necessary for satisfying atomic valence of each

component.

EXAMPLES
The present invention will be described by examples and comparative
- examples below, but the scope of the invention is not limited to the examples.
in examples, comparative examples and reference examples, “part(s)”
mean “part(s) by weight” and “%"” means “vol%” unless otherwise stated.
The reaction ratio of methacrolein, the selectivity of methacrylic acid,

the yield of methacrylic acid and the water content of a catalyst were defined
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15 nmeasured. Then, the catalyst was dried at 130 C for
16 hours and the weight thereof (catalyst dry weight)
was neasured. A difference be{&een t hem was used as
the weight of water in the catal yst and the water
content of the catal yst was cal cul ated according to

t he above-described fornmula. |[Reference Exanple 1] 20
100 parts of ammoni um par anol ybdate, 2.8 parts of
amoni um net avanadate and 4.8 parts of potassium

nAg dpseribed Beldvssol ved in 100 parts of pure water.

oy ool 7 A8 ord SAER, £ S0 o
par S, SRRy R eBR e kP CliToe Ui oTy 2
ht j ren'gﬁfy‘&?r(?@%&%?b"g%&@d%&a H@dmsli‘ ftwaf

prepargg&be;%ﬁ{%&?ggé&\?ﬁﬂg&ﬁ@aggrgﬂgéof copper nitrate

and 3. §igrar i @Prés%’nﬁé mdlnuhfHe? of meiBabrldin fedf “th%ﬁresents

water, and the resulted m xture was evapor at ed

d yd) penbet df enethbicfolein Fextteld, BRATCheeRbsdAis MEl nukber of
resulted solid was dried at 130 -C for 16 hours,

t hesthacmylicladidyrdduced.esD" @Pcbsdm thed Weight ohwadercin B8atalyst

IC for 5 hours 5 under air flowto obtain a

p rogh rend "E "meprasiats theyweight ofraccetalygsunddrdry canditiom, namely,
formul ation of this catal yst excepting oxygen was as

s batalysicinpweighd,(gb! . 5VO. sFeO. 2CUOASDbo. 8K, . OTeo. | The

wat er content of the catalyst was 3.7

my- H20/Ryodugts vwere@nalyzediy gag sheamatogi@rhyti | led in a

3 S SeoRe BBt of Sealet S R amahOh 6 kbt crerence
BBk, SRR TRRS b b P50 e g
R T e L S
PHLLTAI ThdRRAG caFilgﬁ‘?vé’é(bﬁé‘ﬂ 'a?‘fsbe@ﬁ’oﬁﬁ' hoﬂ?ﬁ and the
product Wwas col’l'ected and anal'yzéed, "as a result,

iGIRARBICAN (EtbiySt By wERHAGES hRdeRubER. O ditéfontBetween

t
se tivi
them was used as the weight of water in the catalyst and the water content

of the catalyst was calculated according to the above-described formula.
[Reference Example 1]

100 parts of ammonium paramolybdate, 2.8 parts of ammonium
metavanadate and 4.8 parts of potassium nitrate were dissolved in 100 parts
of pure water. While stirring this solution, a solution prepared by dissolving
8.2 parts of 85 wt% phosphoric acid in 10 parts of pure water was added to
this, further, a solution prepared by dissolving 1.1 parts of telluric acid in 20

parts of pure water, and 5.4 parts of antimony trioxide were added and the

mixture was heated up to 95 °C. To this was added a solution prepared by
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methacrylic acid was 87.5 % and the yield of

nmet hacrylic acid was 76.8 % [Exanple 1] The sane
catal yst as prepared in Reference Exanple 1 was filled
in the same stainless steel Ileactor as used in

Ref erence Exanple 1. Then, air 20 having a water
concentration of 0.3 %was passed through at 0.3 L/Hr
per unit catalyst weight (g) while retaining the
tenperature of a catal yst er. at

ThHesqluing 4.2 partsaf coppeh attr@é@ énsls?t 8 gﬁftécgﬁs"wmr%ten@ 30 parts
S 10&@‘*&%@%%@&@@@83’%@'3}4%@? Ahbbtatsd o niss it

Sl Pl B efrﬁ%‘esg@ﬁ@éq?@%@@wé&%*%Bf°c or 1
:Ecﬁtﬂgtwh &o!@(%:d ﬂqéﬁrsv\%l%%Gat{B ;/r?é?ﬂtaﬂgeiré%téé %]t Sﬁiﬂ °C for 5 hours

Cli’r’idaér%'?lt fIGH t&b ‘ﬁj} d@h@lﬁﬂbﬁnédﬂ?@céfaws?d The

t he sarresaln tee redactor as used In

Pﬁéﬁfeﬁ"t‘ fStiuiatio 6f this dAryst eRcePtitiy oﬁdenhﬂ% EQ sho\m\t iSélow.

hi
concentration of lbout 0 "% (dew pol nt" ™

passedMohpqwﬁF@P Su8SEHIK, TR, ; unit cat aI yst wei ght (9)
whi l e retaini ng tenperat Ure of a catal yst | ayer

arhe waterf contet @I‘Ethe cafdipstweas8. cmigtld 0/gedatalyst{dry).

catal yst after maintaining for 40 days was 3.8

ng- H2 Mgl cattaly stowasifijgd inTh stainless steet réactonhaving an internal
conducted as in Reference Exanple 1 using 10 this
cdiamejen of 161 mmeand a length of 680tmin andta teagtion gas composed

net hacrolein was 86.6 % the select | Vi
n@ftmh%ppme@w%plglmésl %soflowggeana thof waéérdvafor and 53 % of
crariraaéé éép%%ﬂathﬁﬁg rdhoInal PERRSS Bt 8 1eaghan | | e
Hbretalu® 2R B3 ConiaR (6 1 ol E 860" ReffRffin'a vapor
g;glﬁﬁs@&ﬁéhgﬁ rSctidn?  FhiasioBac Rls bOAHEE afll dhalyZdd fas a

result, the reaction ratio of methacrolein was 87.8 %, the selectivity of
methacrylic acid was 87.5 %, and the yield of methacrylic acid was 76.8 %.
[Example 1]

The same catalyst as prepared in Reference Example 1 was filled in
the same stainless steel reactor as used in Reference Example 1. Then, air
having a water concentration of 0.3 % was passed through at 0.3 L/Hr per
unit catalyst weight {g) while retaining the temperature of a catalyst layer at
20 °C for 10 days. The water content of the catalyst after maintaining for 10
days was 5.6 mg-H,Q/g-catalyst(dry).

The same reaction was conducted as in Reference Example 1 using

this catalyst. As a result, the reaction ratio of methacrolein was 87.0 %, the

selectivity of methacrylic acid was 88.2 %, and the yield of methacrylic acid
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unit catalyst weight (g) while retaining the
tenperature of a catalyst layer at 30 C for 20 days.
The water content of the catal yst after maintaining
for 20 days was 4.2 nmg- H2O dZat al yst (dry). 20 The
same reaction was conducted as in Reference Exanple 1
using this catalyst. As a result, the reaction ratio
of nmethacrolein was 86.2 % the selectivity of
met hacrylic acid was 88.6 % and the yield of
neaddBifa.c acid was 76.4 % [Conparative Exanple 1]
25 The same catal yst as prepared in Reference Exanple
1ExaspleRled in the same stainless steel reactor as
Ref er ence, Exanpl air havj

used i Ng a_ o .
water LBREeme sapst 85 %e@fmgﬁsw YarBHln! wRsdilled in
Ur er ntcaalstvvel t
o silnipsS At GagF af Lseh T Feigughce Bl | 'fhen,
T
fﬁlﬁn”% Fryfida &%&er"éo@gﬁa%ﬂé% 3bofkbye (RMHSHEZDC) wes
BT PR A ot 0 PR DRE L cBtaljqt VBBt ) i @Bhingltne
qc e I
Oferﬁf‘é Iééﬁf ?Ct:,‘hc}%t %ggf'gf 95 gﬁ‘gr t& éﬁyfs;?’ghg Water content of
”ﬁfef%ébyht ﬁﬂé\cmamtmﬁwgfi%r ao%ay{s@w eraaMQ\tlaz@gath;si(hry)
10 The Sane catal yst as prepared in Reference Exanpl e
1 was Thblsaghe reacdtiba wasreorrduited asdn RefetemcesExample 1 using
Ref erence Exanple 1. Then, air having a water
cthis catatysti oAs af reSuB, meweactnmsaim oftmethsicraleirowas 866 %, the
per unit catal yst wei whi | e retaini nfg t he
t salpeumfenemaandmanugma % zand e vieldef methagyyic acid
The water content of the catal yst after maintaining
stﬁa%days was 63.7 ng- H2Q/ g- catal yst (dry). The
reacﬁl on was conducted as in Reference Exanple 1
u X¥Plenls catalyst. As a result, the reaction ratio

of et %rs%\ln?e gamyst as prep?iretf1 in Reference Example 1 was filled in

the same stainless steel reactor as used in Reference Example 1. Then, air
having a water concentration of 0.2 % was passed through at 0.3 L/Hr per
unit catalyst weight (g) while retaining the temperature of a catalyst layer at
30 °C for 20 days. The water content of the catalyst after maintaining for 20
days was 4.2 mg-H,0O/g-catalyst{dry).

The same reaction was conducted as in Reference Example 1 using
this catalyst. As a result, the reaction ratio of methacrolein was 86.2 %, the
selectivity of methacrylic acid was 88.6 %, and the yield of methacrylic acid
was 76.4 %.

[{Comparative Example 1]
The same catalyst as prepared in Reference Example 1 was filled in

the same stainless steel reactor as used in Reference Example 1. Then, air
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selectivity of nethacrylic acid was 80.2 % and the
yield of nmethacrylic acid was 48.4 % 20 [Conparative
Exanpl e 3] The sane catal yst as prepared in Reference
Exanple 1 was filled in theldane stainless reactor as
used in Reference Exanple 1. Then, air having a water
concentration of 0.9 % was passed through at 0.3 L/ Hr
per unit catalyst weight (g) while retaining the
tenperature of a catalyst |ayer at 25 15 C for 16

Having arwataecencantrationf 8 % wasopassesk thveughah@Bd/ir per
This catalyst was dried at 280 C fors hours# unde[y flaow
dinit eatalyshweight AQkwhile ietaming thetemperatre af agatalyshfayer at

SN 5 8. s e B e i or

r tion wa ndugt a n, Ref.erence Exanple 1 using

tfﬁaﬁwféﬂﬁﬁgﬂgmﬁzﬁ@%ﬁ?@sﬁﬁaﬂr eaction ratio of

met ha L0 L0, 7. % b Vi .

et haciOf peetfegeidn ek’ contfictch 55 yERlerhbe Example 1 using
Lid C j 0 ' 9

Thls GRSl 2 A7 bps 08 festich iebB TSRV, 77:H %, the

b i i lvi t i i

oyl phithabeyfip SERWES O 25 arid 08 vibBATrRbthaerylo acid

wehesgacentration of 0.9 % was passed through at 0.3

L/ H per unit catalyst weight (g) while retaining the

t [©upepative Exnpled) al yst layer at 30 C for 10 days

in the sane manner as in Conparative Exanple 2. This

cat al yEhe samedcatalystas pégpatetion Referemce Exanplef1 wasdilled in

instrunent air having a water concentration of about

otheosamme stadnless teantenas used ireReferenca Exampleler Thep, alf

was 6.8 ng- H2Q g- cat al yst (%%) . The sanme reaction \N?IS

claning aavates concemrationefd.8,% waspassed thgoughat0.3 L/Hr per

catalyst. As_.a result, the.regctjon rati o aqf :

narhsdabist weidhtdGhunhe sptainiad Tie feteperting Qia catalyst layer at

F@ﬁ E@g{:ﬁj{l dp @agg.: gTM@%va%r‘ é’or%bn? QP thtehr?até(l'yg{ gfté’rf maintaining for 10

days was 63.7 mg-H,O/g-catalyst(dry).

The same reaction was conducted as in Reference Example 1 using
this catalyst. As a result, the reaction ratic of methacrolein was 60.3 %, the
selectivity of methacrylic acid was 80.2 %, and the yield of methacrylic acid
was 48.4 %.

[Comparative Example 3]

The same catalyst as prepared in Reference Example 1 was filled in
the same stainless reactor as used in Reference Example 1. Then, air
having a water concentration of 0.9 % was passed through at 0.3 L/Hr per
unit catalyst weight (g) while retaining the temperature of a catalyst layer at
15 °C for 16 hours in the same manner as in Comparative Example 1.

This catalyst was dried at 280 °C for-5 hours under flow of instrument
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was 50.5 % 20 The results in Reference Exanple 1,
Exanples 1 to 3 and Conparative Exanples 1 to 4 are
shown in Table 1. 15 MX®-0Ylao0 O MOOCDNN gN DD C.

MOr 20LOONN OD g VCNna m o Nld N~ MNINY Gmala Y VWOy
d rMWNM E M

air having a water concentration of about 0 %. The water content of the
catalyst after drying was 4.0 mg-H,O/g-catalyst(dry).

The same reaction was conducted as in Reference Example 1 using
this catalyst. As a result, the reaction ratio of methacrolein was 77.7 %, the
selectivity of methacrylic acid was 88.5 %, and the yield of methacrylic acid
was 68.8 %.

[Comparative Example 4]

The same catalyst as prepared in Reference Example 1 was filled in
the same stainless steel reactor as used in Reference Example 1. Then, air
having a water concentration of 0.8 % was passed through at 0.3 L/Hr per
unit catalyst weight (g) while retaining the temperature of a catalyst layer at
30 °C for 10 days in the same manner as in Comparative Example 2.

This catalyst was dried at 280 °C for 5 hours under flow of instrument
air having a water concentration of about 0 %. The water content of the
catalyst after drying was 6.8 mg-H,0/g-catalyst(dry).

The same reaction was conducted as in Reference Example 1 using
this catalyst. As a result, the reaction ratio of methacrolein was 62.1 %, the
selectivity of methacrylic acid was 81.4 %, and the yield of methacrylic acid
was 50.5 %.

The results in Reference Example 1, Examples 1 to 3 and

Comparative Examples 1 to 4 are shown in Table 1.
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g coNco V)IIDron crco E g Qecc :tE co W
16 [ Reference Exanple 2] 63.52 parts of amoni um

par anol ybdate, 1.75 parts of ammoni um netavanadate
and 7.60 parts of cesiumnitd& e were dissolved in 200
parts of pure water at 70 C. While stirring this

sol ution, a solution prepared by

[Reference Example 2]

63.52 parts of ammonium paramolybdate, 1.75 parts of ammonium
metavanadate and 7.60 parts of cesium nitrate were dissolved in 200 parts
of pure water at 70 °C. While stirring this solution, a solution prepared by
dissolving 3.55 parts of 60 wt% arsenic acid in 10 parts of pure water was
added to this, furiher, a solution prepared by dissolving 3.46 parts of 85 wi%
phosphoric acid in 10 parts of pure water was added and the mixture was
heated up to 95 °C. To this was added a solution prepared by dissolving
2.17 parts of copper nitrate in 10 parts of pure water and a solution prepared
by dissolving 2.60 parts of cerium nitrate and 1.30 parts of lanthanum nitrate
in 20 parts of pure water sequentially, and the resuited mixture was
evaporated to dryness while stirring under heat. The resulted solid was
dried at 130 °C for 16 hours, then, molded under press, further, fractured,
and fragments having a size of 0.85 to 1.70 mm were separated using a
sieve, and thermally treated at 380 °C for 5 hours under air flow to obtain a
phosphorus-molybdenum-vanadium catalyst. The element formulation of
this catalyst excepting oxygen was as shown below.

P,M0,,V,sAS,:Cu, sCe,La, ,CS, 4
The water content of the catalyst was 3.8 mg-H,0/g-catalyst(dry).

This catalyst was filled in a stainless steel reactor having an internal
diameter of 16.1 mm and a length of 600 mm, and a reaction gas composed
of 6 % of methacrolein, 11 % of oxygen, 30 % of water vapor and 53 % of
nitrogen was passed through under normal pressure at a reaction
temperature 270 °C for a contact time of 3.6 seconds, performing a vapor

phase oxidation reaction. The product was collected and analyzed, as a

result, the reaction ratio of methacrolein was 89.8 %, the selectivity of
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5 dissolving 3.55 parts of 60 wt% arsenic acid in 10
parts of pure water was added to this, further, a

sol uti on prepared by dissolvgpg 3.46 parts of 85 wt %
phosphoric acid in 10 parts pure water was added

and the m xture was heated up to 95 C. To this was

added a sol ution prepared by dissolving 2.17 parts of
copper nitrate in 10 parts of pure water and a

solution prepared 10 by dissolving 2.60 parts of ‘
c@ethasnylic acid was@7.6 %o apdithe vigid oh methacnvie acidavas 78 %.

2& Eartsﬁﬁf pure water sequentially, and the resulted
Rleids evaporated to dryness while stirring

under t. The resulted soli drie 3 f .
15 houf 68 s Catefil o5 Tpddtecndiderdiipe Radineie’d was flled in
f : [ | f t .
BG4hE Rtan®SE sled FEEA0E af HeBtn MeahoB Ripriple 4. Then. air
; _ - . :
PERNE 8 Rater danEphfiion BPYE{PAS padteq tHrBlioh2t 813 B per

e i ; r at
ST (Gl roleg YRE BB AUR0L A Sftehystdafor o
G380 2CIor e dagber Therwster cohtenhof tRi ataRist 4RSr mhafhtaining for 10
ng- H20/ g- cat al yst (dry). 20 This catal yst was filled in
adayswwvabds$s2 skl Ofpeatalystity).ng an internal dianeter

of 16.1 mmand a length of 600 mMm and a reaction gas
conposéhe saméreaationeaheonducied asin Refefenceyipample® using
of water vapor and 53 % of nitrogen was passed

t iisogtalyshdeAs eoiestlt, thegesatien mticof mathacselein was 89.5 %, the
tenperature 270 C for a contact time of 3.6 seconds, )
peelestivity@f methasaricasi¢wass8&Q %sand the ¥l plgpethacsylic acid
prodg%to%\é\?s col l ected and anal yzed, as a result, the

r Wagt/| -atio of nethacrolein was 89.8 % the

Sﬁ%$ct@¥i y of 17 nethacrylic acid was 87.6 % and the

y an thacrylic acid was 78.7 % |[Exanple 4] The

1T ea T Saie BB i hpafe T BRITE T AIMRR 2 b Tilpa i
HIREe SRR el e s ok (R AR TIRPR 3. | Tpon, o

PRaving a water concentration of 0.9 % was passed through at 0.3 L/Hr per

unit catalyst weight (g) while retaining the temperature of a catalyst layer at
30 °C for 4 days. The water content of the catalyst after maintaining for 4
days was 28.5 mg-H,O/g-catalyst(dry).

The same reaction was conducted as in Reference Example 2 using
this catalyst. As a resuilt, the reaction ratio of methacrolein was 89.1 %, the
selectivity of methacrylic acid was 87.8 %, and the yield of methacrylic acid
was 78.2 %.

[Comparative Example 5]
The same catalyst as prepared in Reference Example 2 was filled in

the same stainless steel reactor as used in Reference Example 2. Then, air



10

unit catalyst weight (g) while retaining the

tenperature of a catalyst layer at 30 C for 10 days.
The water content of the catal yst after mmintaining

for 10 days was 15.2 ng- H20/ig> catal yst(dry). The sane
reacti on was conducted as in Reference Exanple 2 using
10 this catalyst. As a result, the reaction ratio of

nmet hacrolein was 89.5 % the selectivity of

met hacrylic acid was 88.0 % and the yield of

rhaving aywater aohcentration7af B5% waspassead throughat &.8:L/Hr per
catal yst as prepared in Reference Exanple 2 was filled

i unit aatyst weighs (g} while cetaining éhe tmr@turasof@@%tamt layer at
Ref erence Exa Then,

cthdeder hdayn W%hedv@e%pﬁa?nb ssmcatﬁlyga gﬂewamtewrmor 1
pci%w S e HO PRt o1 ot © 30 C Tor 4 days.
The YL SR Ay 80 v oS b ERrEpS Mg 2 using

DB CAERRL o s HIReUR L TLERN R eld SHnGl R QLI RER 78.6 %, the
O:I‘:% ﬁ&f\)?@%f%&'hﬁ&%é a%&gvg%’;é 5¢, a?ﬁﬁeﬂ")f;eit %lﬁlgt %‘ffrﬁgthacryhc acid

acrylic acl and
"Rhaorybd c acid was 78.2 % [Conparative Exanple 5]
25 The sane catal yst as prepared in Reference Exanple
2 was Thélresuitsnin F&é’f@r@ﬁﬁiﬁ&r&?lﬁ 2sExahpils 4,6nahd Comparative
used in Reference Exanple 2. Then, air 18 having a’
vBxampleoh aesshawnan Tabléd25 % was passed through at 0.3
L/H per wunit catalyst weight (g) while retaining the
tenperature of a catalyst layer at 10 C for 1 day.
The water content of the catal yst after maintaining
f ofatde 2day was 45.3 ng- HZQ g-catal yst (dry). 5 The sane

rgaction was conducted as i n|Rekgt erjce_ Exarpl e 2 Usicegp.
this catalyst. As a result, tlhesgadti®n4rdti®e-8f [ £ 5
ngthactotetri—was—r8—6—%—the
Retaining conditions
Catalyst layer temperature (°C) - 30 30 10
Amount of gas passing through (L/Hr) - 0.3 0.3 03
- Water concentration in gas (%) 0.5 0.9 0.5
Retaining time 10days | 4days | tday
Water content (mg/g) - 3.8 152 285 453
Re-drying conditions
Temperature (°C) - , - - -
Time (H) - - - -
Water content after re-drying (mg/g) - - - -
Reaction results
Reaction ratio of methacrolein (%) 89.8 89.5 88.1 78.6
~Selectivity of methacrylic acid (%) 878 88.0 87.8 88.2
VYield of methacrylic acid (%) 78.7 788 78.2 67.8




selectivity of nethacrylic acid was 86.2 % and the
yield of nethacrylic acid was 67.8 % The results in
Ref erence Exanple 2, Exanples 4, 5 and Conparative 10
Exanple 5 are shown in Tabl e ¥ Table 2 Ref.
Ex.4Fit.5cor 5. Ex 2Ex. Retaining conditions catalyst

| ayer tenperature (C)-303010 Anpunt of gas passing

t hrough (UHr)-0.30.30.3 Water concentration in gas

(990.50.90. 5 Retaining ti mel0 days4 daysl day Water
ONDUSTRIAL ABPLIBABIBHD 545 3 Re: dr yi g cond t1 ons
I;?E?;ﬁhé&?ﬂféa%s fn;e:nré's@”ﬁ@h?éﬁtm;@%?ér%élaééﬁricﬁv‘nﬁﬁ%ﬁéw

i n (9989 889.589. 178 6 Sel-echi VitV
ﬁwpﬁﬁ%&nfqﬁr? oBlchye phedhict BYis? Yanorahets Gridflin datcth using a

i Fa= £ _ oY

SISk ARy BEE P B R s o
PBT8aBHGP bt 6 UAAINHISRiMed B 8 AL of Bufifly B b16b of the
produc Yy a vapo phase oXi datl on reacti on usi g a

Pie orgﬁgﬁg-ﬁggﬁégg%w ARG, Y SAs adB5Er, P tataly@t can

_ _ he reaction of a catalyst
& akbaa Gtatily averadémy pefioduri ng the stop of the
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reacti on can be prevented by a sinple nethod. As a
result, a catalyst can be used stably over a | ong
period. 20 WHAT IS CLAIMED IS:_ 1. A nethod for
preserving a catal yst conpns%qm mai ntai ni ng a
phosphor us- nol ybdenunt vanadi um cat al yst cont ai ni ng
phosphorus, 5 nol ybdenum and vanadiumretained in a
reactor under a condition of a water content of 30 ng

or |ess per 1 of catalyst dry weight, before the
éﬂhﬁﬂﬁﬂ%ﬁﬂi}ﬁtion or during the stop of the
reaction. 2. The nmethod for preserving a catal yst
according to Caim1l, wherein a retaining tenperature

Chan the. caRdPakiondar pgeﬁ%&wae F atpyst coRPyising Maftisining a
RSRRORG moligdehar van maﬂl%bﬁpé Ain AFRRhYds,, .
qua@@dgﬁa%a ﬁéﬁ@aﬂf?@%ﬁé&s RePA Yokl pyqpition of a water

conceﬁ@g{ Y %ﬂbg& ?e ]9;3 o cﬁégg dfy WBighE, before the start of the
| @B&tioR or Ehﬁnml S P’@FthBrrSé@t'idﬂ ng a catal yst

according to wherein a water concentration
in gasgin syhe metheddor peeserving @ datalyst ascording tolDlaim 1,
nmet hod for preserving a catal yst according to Claim1,
WWRERIm aaetaﬁﬁmgnemetauwoﬁsaidmawlystas @ Goehighter iandnot
C or higher and not 20 higher than the cal cination
tlkigher thanrtheicalcinatiory temperativetin @atalyastd)radummr
concentration in gas in said reactor is 1 vol%
| ess. 3. Th&hawneibadifor p;ﬂﬁ@@engua@atalyabamqrdtng to Cla|m1
according to Caima1, vvherelnaretalnl rature
whg@atrcu acrat@wgttemei@tuw of saifgadalyatia 1§5"83 chigher and 150
éﬁe and a water concentration in gas in said

Brkwers 0.5 vol % or 25 less. B. The method for

preserx.' "9 e Sth%%tfo% Sre‘leIHS t@atgiygf Eﬁt?ordmg to Claim 1,

wherein a water concentration in gas in said reactor is 1 vol% or less.

5. The method for preserving a catalyst according to Claim 1,
wherein a water concentration in gas in said reactor is 0.5 vol% or less.

6. The method for preserving a catatyst according to Claim 1,
wherein a retaining temperature of said catalyst is 0 °C or higher and not
higher than the calcination temperature in catalyst production, and a water
concentration in gas in said reactor is 1 vol% or less.

7. The method for preserving a catalyst according to Claim 1,
wherein a retaining temperature of said catalyst is 15 °C or higher and 150
°C or lower, and a water concentration in gas in said reactor is 0.5 vol% or
less.

8. The method for preserving a catalyst according to Claim 6,
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21 wherein said tenperature of the catalyst is
retained O C or higher and not higher than the

cal cination tenperature in catalyst production, and
the gas having a water concékration of 0.8 vol % or
| ess and containing substantially no conponent

"lowering a catalytic performance is allowed to pass

through in 5 said reactor. 9. The nethod for
preserving a catal yst accordi ng. to Caima8
i

wherein
s netaingd & & or bigher and not

twiergirs said tempanalsiee of thecatalys
- inert gas or. oxidizing gas. 1Q0. The nethod for
grigaer %aﬁgthﬁ cadpination tesparaliradn Pétadyfiiin‘@&'d'% and the gas

dhaving & vakae SRBesraEats] orj el ok pAY SPpEINRG substantall
i G SroeebPionelinga caig el fhriRintedf NGBy 1hBaSs thidiigh in

I the gas having a water concentration of 0.5
v%iﬁ/li%?&pgss -and containing substantially no

conpongnt | ?P@;Hw%oﬂ fﬁﬁbfﬁséwiﬁ% %%Jt@{yé!)f&éé})zraﬁ\%tg Claim 8,

all oned to pas rough 1 n sald reac

NRhEYh tHY gas ﬂ‘ﬁﬁégaﬁgeé tmhghyﬁ&h@%mdﬂ B8 el gagor
the ga be

11, whereln s to assed through in the
r@agizitig g4s.an inert gas or oxidizing gas. 13. The
nmet hod Tor preserving a catal yst according to Claim

12, 2f9powheTheméthoddos ptasebving ascatdlyshaceqrdingtot Qlaim 9,
reactor is air. 14. The nmethod for preserving a
cwhetejs theagas talbe passed tiyroogh inthe @adtosisiit.o 13,

wher ei n sai d phosphor us- nol ybdenum vanadi um cat al yst

i s préser vaheimethaddonptasenving eecatalyst aegarding torClaim 7,

reserving a catalyst according to any one of 2
%vaemgn m?cbtemera}%e@[f the;galalyst is retain)éd 15 °C or hig%er and 150

e E Y R P R
b¥n3 %ot:)ﬁla¥rt1i}18 SlZJ%Stantially no component lowering a catalytic performance
is allowed to pass through in said reactor.

12. The method for preserving a catalyst according to Claim 11,
wherein the gas to be passed through in the reactor is an inert gas or
oxidizing gas.

13.  The method for preserving a catalyst according to Claim 12,
wherein the gas to be passed through in the reactor is air.

14.  The method for preserving a catalyst according to any one of
Claims 1 to 13, wherein said phosphorus-molybdenum-vanadium catalyst is
preserved in dark ambient.

15.  The method for preserving a catalyst according to any one of

Claims 1 to 13, wherein said phosphorus-molybdenum-vanadium catalyst is

a catalyst used in producing methacrylic acid from methacrolein by catalytic
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oxi dation in a vapor phase. 16. The nethod for
preserving a catal yst according to Caim14, wherein
sai d phosphorus- nol ybdenum vanadi um catal yst is a
catal yst used in producing rﬁs‘%hacryl ic acid from

nmet hacrol ein by catalytic oxidation in a 5 vapor

phase. 17. The nethod for preserving a catal yst
according to Claim15, wherein said

phosphor us- nol ybdenum vanadi um cat al yst i s represented
bgxidatien fmalvapphghasa rrul a (1) PaMObVCCUdXI Y+Z9Ch (1)

10 wherein, and 0 represent cghOSAO &c,
m)l ybd&Bum Tharmaﬂmfor pEasesying sicalalygk according to Claim 14,
Whet ga %mﬁﬁn%i "% %Mﬁgb%’dﬁ}m YBIAYER Saffyehing catalyst used
t.h
mfnr}‘éput:@%{réﬁi" i B et B, Healiiygi bxjtltion in 2
t | t I t | ected f th
VAR £ nS""Ef ?Pine 15 2ine, chromum
t i .
gglgPlelsjpnl;lm cgr‘lgur?nbang ﬁe’gﬁf‘%ﬁfﬁ'ﬁg@e@% rgg%@e tso g%aim 15,
éFeuﬁ%ﬁloeb ra§nse &S’eﬁdrﬁ%nbﬁﬁ:rﬂb&tﬂ?yﬁ%?éﬁrbbéﬁtged by

pot assium rubidiumand cesium a, b, ¢, d, e,

a%ﬁggﬁﬁmge@ﬁﬂmaagpm rati o of each el enent, and when
b=12, then, a=0.5to 3, ¢=0.01 to 3, d001t02 a=0

to 3, P=ﬂowc’udxg¢,zg(0,;l to 3(l) and h represents 20 atom
ratio of oxygen necessary for satisfying atomc

vehergie, Bf Meadh Cuang @ eepresaist pﬁcb&phmu&a*dolybdenum vanadtum,
preserving a catal yst according to C ai m 16,
sedpparranhoxygen, iesnadtvalymXepiesants ahleasy Qﬂeuﬂement selected
represented by the following formula

Pfrmtm@rexp\cozg@ﬁng(onan@!mnm hlswhw(se)wc GEARIYN,

AL HINY ES%@#& selpriotny Slifen dibgeian dnskoeroghd
ereepqggéntg%t?eas% one element selected from the group consisting of iron,
zinc, chromium, magnesium, tantalum, cobalt, manganese, barium, gallium,
cerium and lanthanum, and Z represents at least one element selected from
the group consisting of potassium, rubidium and cesium. a,b,¢,d,e,f, g
and h represent atom ratio of each element, and when b=12, then, a=0.5 to 3,
¢=0.01 to0 3, d=0.01 to 2, e=0 to 3, =0 to 3, g=0.01 to 3, and h represents
atom ratio of oxygen necessary for satisfying atomic valence of each
component.

18. The method for preserving a catalyst according to Claim 16,
wherein said phosphorus-molybdenum-vanadium catalyst is represented by
the following formula (i):

P.Mo,V,CuX,YZ,0, ()]

wherein, P, Mo, V, Cu and O represent phosphorus, molybdenum, vanadium,
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fromthe group consisting of antinony, bisnuth,
arsenic, germanium. zirconium tellurium silver,

sel enium silicon, tungsten and boron, Y represents
at |east one el ement selecte@&rom the group
consisting of iron, 5 zinc, chrom um nagnesium
tantal um cobalt, nmanganese, barium gallium cerium
and | anthanum and Z represents at |east one el ement
sel ected from the group consisting of potassium
redppdir amdaoxygeas raspectivelly, Xaepresents i legst and element selected
represent atomratio of each el enent, and when b=1 2,
tiem, the-grogp congisting sbaotimpsy.bismeih carsepicz gegneniugn,3,
f=0to 3, 0.01 to 3, and h represents 10 ton1rag
ozlrwwgenta%@a@% sivers selesim.<silican, tungsten and Rores, df

each conmp
represents at Raast one element selected from the group consisting of iron,

zinc, chromium, magnesium, tantalum, cobalt, manganese, barium, gallium,
cerium and lanthanum, and Z represents at least one element selected from
the group consisting of potassium, rubidium and cesiuh. ab,cdefg
and h represent atom ratio of each element, and when b=12, then, a=0.510 3,
¢=0.01 to 3, d=0.01 to 2, e=0 to 3, f=0 to 3, g=0.01 to 3, and h represents
atom ratio of oxygen necessary for satisfying atomic valence of each

component.



