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DESCRI PTI ON  METHOD FOR SUPPLYI NG REACTI ON GASES | N

CATALYTI C GAS- PHASE OXI DATI ON PROCESS 5 TECHNI CAL

FI ELD The present invention relates to a nethod for
supplying reaction gases in a catalytic gas-phase
oxi dation reaction in which a material to be oxidized
and a gas containing nol ecul ar oxygen are m xed and
the resultant m xture is sup- plied to a catalytic
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BACKGROUND ART 15 So far, a nethod for supplying
reaction gases in a catalytic gas-phase oxida- tion

process in which a materggHnNieaRer IR ¥ zed and a gas
cont ai ni ng nol ecul ar oxygen are m xed and the

r eSTiHet privsen inventtor IRe8 R h?ﬁe%@d%ﬁé&ﬁélgiﬁyfrfga?dr%%@s ina

oxi dation reactor and subjected to a cat

(eatalytia gas ghiadetoxitationaeactivh iaghich aamaldiifo bEYxidized and a
exanpl e, a nmethod of produci ng nethacrol el n by

rgasceonaini@ metecutaricygen ade miyaeandmite festitanofhiglire is sup-
produci ng nmethacrylic acid by react- ing methacrolein

digddreyeatalytie gasqinaise faxidhtionfreadtep andstbRastedito a catalytic gas-

Alﬁ% ication, First Publication No. 2000-356450). In

taseaxidatonfeartien, andewhen the campesitiah of agrhsaattha igetof the

cont.ai. ni n nol ecul ar oxyqen_ and performng a

&é‘ﬁ%l%ﬁ 9?:9‘8%3?) Ryisation repgtpois gheagedoit can b performedssafely
l,y.a.pecu] iar expl osion range in a conpositional

@ﬁ't&éy’ I9 Pyt pesm r@&ﬁB?HB’Mth%pr@dumnt%erpracess; be

oxi di zed and nol ecul ar oxygen. In the present

i nvention, the explosion range neans a conpositional

oxygen possi bl'y react PACRARRUNBABT on. Be- of des an
exgbaat, AmbModYor Aibifink FoABMDGadhsSR TP YAl E gas phése oxida-
tion process in which a material to be oxidized and a gas containing molecular
oxygen are mixed and the resultant mixture is sUppIied to a catalytic gas-phase
oxidation reactor and subjected to a catalytic gas-phase oxidation reaction has
been known. For example, a method of producing methacrolein by reacting
isobutylene and oxygen and a method of producing methacrylic acid by react-
ing methacrolein and oxygen are exemplified (cf. Japanese Patent Application‘,
First Publication No. 2000-356450).

In the case of mixing a material to be oxidized and a gas containing
molecular oxygen and performing a catalytic gas-phase oxidation reaction,
there is mostly a peculiar explosion range in a compositional range resulting
from a combination of a material to be oxidized and molecular oxygen. Inthe

present invention, the explosion range means a compositional range in which
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On the other hand, in the case of a catalytic

gas- phase oxi dation reaction which produces

nmet hacrol ein or nethacrylic acid by using isobutyl ene
or 5 rnethacrolein as a material to be oxidized, it is
important to avoid giving a cata- |yst a reducing

at nosphere fromthe view point of the catalyst life,
so that the conposition of a gas at the inlet of a
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ahwthacrolBit B9@ Mhteriarty hd Exigrbat ¥ iﬁ@n{%@fanﬁo BV@&%U&I? cata-

conposition in the course of the c

Qyst lvediditdlatnositiers frofd tHeNAe W PRHRYT the CaMIYR rﬁfé;,%o;tﬂat the

provi de a nmethod for supplying reac- tion gases

ceerapysition géa-gesastehe itiletadficofattlyle lga8pHERR Bidhtdn reactor
conpositional change of the reaction gases can be

penpis tenbe cemisariaar an axpldsiorrarg, even theughlit RPeitsid® the explo-
capability of a production process even when the

r¥aatalge.i s per- forned under a conposition of the

re\@’a_‘cti on gases near an explosion range. The present

i nVatithesinitke grigeanocan sachanged fixedpaiktinta conagntration wompaosi-

6*. catal ytic ?a}g phase oxi dation reaction in which at

| Vag SghyR 1aking aSalRty e Gopsiderations hoysyer avheri ehanging as

rigl ecul ar oxygen are m.xed and the resultant mxture

i .0 Basion demangs, gspeciallua geneenjratioprrorepesitiernwhide continuing

r . racterized,in.tha a feed rate of the

T Gbatiofi B 35 oo BBty Sbowmetved of Seging-safety as for
hRA; g Cl- r n_are adjusted so that

%gﬁﬁgs%:@ﬁ%g@hﬁ é(:)bnur%?ogﬂ-%%ea&\gethe inlet of the 2

catal yti c gas-phase oxidation reactor is changed from
a conposition A point [the concentration of the

mterial to be oxi gigefosyr ORINVERTIGRNCENt rati on
° An object of the present invention is to provide a method for supplying reac-
tion gases in a catalytic gas-phase oxidation reaction wherein a caompositional
change of the reaction gases can be performed safely so as to bring out the
maximum capability of a production process even when the reaction is per-
formed under a composition of the reaction gases near an explosion range.
The present invention is a method for supplying reaction gases in a catalytic
gas-phase oxidation reaction in which at least a material to be oxidized and a
gas containing molecular oxygen are mixed and the resultant mixture is sup-
plied to a catalytic gas-phase oxidation reactor, characterized in that, a feed

rate of the material to be oxidized and a feed rate of the gas containing molecu-

lar oxygen are adjusted so that when a composition of a gas at the inlet of the
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oxygen: 0(a)] represented by plotting a concentration
of the material to be oxi- dized and a concentration
of nol ecul ar oxygen in the gas at said inlet to a 5
conposition B point [the concentration of the materi al
to be oxidized: R(b), and the concentration of _
oxygen: Q(b)] [wth a proviso that the conposition A
point and the conposition B point are compositions

CLLEIFE o 85 L0 kA WRahGEd ool £ Ryl K o
o SorebBatteihe a1 ofBbe A HRY e Rvaton o
CORRREL OGN eehihted By PRAYSPTRAPL LA BONEmlthh t o o
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and the gas containing nolecu oxygen~are a

S@oMb@&itibﬁ@péih?ﬁﬁ@@@ﬁééﬁti&!@mcﬁf the neR8ridttotCokifli-84: Rlb), and
the reactor 1s changed froma start conposition A

pthien¢orioentrafidn ohbegders @l(bﬂs{bvﬁth QA prdviadithat thelcdriiposition A point
carried out by changi ng the conposition not along the

shnd thestomipesition 8 pointar eompdditéng Sutdidetd paredd inlwifieh the ma-
connecting the A point wwth the B point on the plot)

bieriahtoobe) ozidizedraraboxygemayossiblp rekot to batisé Brplosion (an explo-
conposi tion on the way between the two points falls
otieBiraegein ans i (@ iHnR(b)argtO(@ng: €(pilc camppsitions ontthe way of
come up to the explosion range. Consequently, 20 a
rBgehapgedtnmithe 6ampasition A peinttatheasampositinh Bipoint fall outside

Xi mum capability of a production process can be
ﬁ%&@@d%ﬂf@ﬂg&ot her words, according to the pre-

S A BB s SeBI 3301 e ST % B cniand epdne oss
R R AR oy s alluBleifed e e e sompositon of a
PR BEPR RPN 1N E et 3ol g poim o
SISO P F1¢ b 0B bt o
StesguiesatAdinofohs ol inf BB IhE Ghnecing oA
point with the B point on the plot) but along a roundabout way in order that the
composition on the way between the two points falls outside an explosion
range, and especially doesn’t come up to the explosion range. Consequently,
a reaction condition can be changed safely and the maximum cépability of a

prbduction process can be brought out. In other words, according to the pre-

. sent invention, it is possible to change a compositional condition safely while

bringing out the maximum capability of the production pracess even in the case

of performing the reaction with the composition near the explosion range.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a graph plotting compositions of a material to be oxidized and oxy-
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gen in a gas at the inlet of a catal ytic gas-phase

oxi dation reactor. Fig. 3 is a graph plotting
.conpositions of a material to be oxidized and oxy- 5
gen in a gas at the inlet of a catal ytic gas-phase

oxi dation reactor. Fig. 4 is a graph plotting
conpositions of a material to be oxidized and oxy- gen
in agas at the inlet of a catalytic gas-phase

opr ot e FopEdtieL St caulh drech MGt PERe. °7
Corph 230 & @SEA ol oo s b 4 R 4 Sl oy oo
OB RAPE e LB s LU i e o

Cenr T he agh R Aposiahs ob et il ang oo

ogerla aquas atahé Milel 6f S¥aEtytE! s IpHARDSRIRA RLENS
exanple 1). 15 Fig. 8 is a graph plotting conpositions

of Fige4 i graph pmtir’@cmi)déiﬁ@ﬁs oNd nfet¥rial26'be dkidiBEd 3Rd oxy-
at the inlet of the catal ytic gas-phase oxidation

r gerina gas @btheninlel of 22cdtalytic Gashaski oskiR6ATRAREI0?) -
BEST MODE FOR CARRYI NG OUT THE I NVENTION 20 In a

metfigdS iva flowpghart shpwiag ani apergtiseprodeduss of atomdatdr vehen
material to be oxidized and a gas contai ning
n$18g @ spechieRfegrame ni xed and the resultant mixture
is supplied to a catal yti c gas-phase oxidation
r ed%goé) Is 3 grapthBletting eompasitiens of amatérial da beiaxidined and oxy-
of a.catal )é&i C @l?s-&ghase oxi dati on reaction oc- curs

HLILR 9gs o the et & @ catalylic paspbase oxidaypareactag
|l o . roduction process usjng a catalytic
gaﬁ%hégea A’Eéopé‘a'ﬂPﬁwgrfé’ggﬁQﬁm%& t{19 g“'ﬁﬁ@a'ato&ﬂ pxidized and oxy-

; ' ct, .Therefore enerally, an

e L AL Mo Rl M R RSH L S SR0SHAH et .
Qﬂét‘l'@ﬂdﬁorﬁpgﬁiiv@exhﬂ\zﬁ% gi‘et of the 4 catalytic

gas- phase oxldation'r to obtain a target

COFRRE fslPGraph pi6king %mﬁg;t%% df%@?na‘i%nii%lgr? bt%ﬁéa@.ll%é& &nd oxy-

gas- phase Oxidation’rea urt'her,
gen in the gas at the inlet of the catalytic gas-phase oxidation reactor in Exam-

ple 2 (and Comparative
example 2).
BEST MODE FOR CARRYING OUT THE INVENTION

In a method for supplying reaction gases wherein at least a material to be
oxidized and a gas containing molecular oxygen are mixed and the resultant
mixture is supplied to a catalytic gas-phase oxidation reactor, a changein a
composition of reaction gases of a catalytic gas-phase oxidation reaction oc-
curs depending on increase or decrease of an operating load.

A production process using a catalytic gas-phase oxidation reactor usually
has a collection step of a reaction product. Therefore, generally, an exhaust

gas from the collection step is supplied as a portion of a gas at the inlet of the
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i ng the exhaust gas, an inert gas such as_nitrogen or
wat er vapor, or a gas ob- tained after conbusting the
exhaust gas can be supplied to obtain the target 5
conposition of the gas at the inlet of the reactor.
The feed rates of said gases in conparison with the
total anmount of gases that pass through the process
may often be large. Therefore, in such a pro- duction

LB, gt BB RS GRS SrpSeBtar Bo ae
et e AR AL BRLRE, B S an o
Pk S alat laoaPBH 4 o HGRRLGRR g oo ot
2ined 4] s 1 ORISR e e

t bemipobiabn @f tfid1as &t #e/inlet o9 8% RikARE. OXi dat i on react or

constant, it is necessary to Increase the supplying

anoTtng feeld riakes 6K&my @Tas§§|ﬁ1_ dom@aafsdrith itt‘f@tJt%l?éﬁ?ﬁnjétdof gases

collection step and the Iike, and as a resu

t izt pasattronyh the phecess wesy bitéh b8darge! NTRABRHOL 6 ¥HQH § pro-

process including the catalytic gaS-phase oxidation

r daaticor propess; dtisnotadesabledblindreas e #ed1shplyingRASSINM of a mate-
limt earlier. For this purpose, in a reaction in

viidlda be onidized aindtaxygen dx it eatdlytio gas-iase ddation reactor while
cont ai ni ng nol ecul ar oxygen are m xed and the
rkaqning the eemposition of agas atdhe irdet af thacatafyticogas-phase oxida-
as-phase oxidation reactor, an increase or a decrease
on racky Sonstant iy orda do obtaim e larger peodugion dapacity (high pro-
nerally cause a change of a conposi- tion of a gas
g‘f““?'h’gy)i %ﬂé 1€ se ke el pauismente Jdbigisdacavae it keep the
-y f ' d i cal '
Spraadtan ol G Shtheatet GBS SebAivis Ges-phakorertin reactor
: i ti ' j t ful i h
Xantet TR CRERL10UBURRSS Te nie@ina s she exaust gas
| . h . ‘ lialt
SIS 18 fhcin Sl e Btachlh Sk P ek ofd s e, i tota
AU 6 gifes Kt g VB prokSE ARG e catlyt
igas-phidse aadativh RsRIBHihérbaSes EXRAEIVRIY t rebBh tHE caBSGty limit

the material to be oxi-
earlier.

For this purpose, in a reaction in which a material to be oxidized and a gas
containing molecular oxygen are mixed and the resultant mixture is supplied to
a catalytic gas-phase oxidation reactor, an increase or a decrease of the oper-
ating load to the reactor (productivity) generally cause a change of a composi-
tion of a gas at the inlet, and the change of the compasition is necessary for an
effective and economical operation of the production process and should be
performed safely. The present invention is quite useful in such an occasion.

The present inventiqn can be applied generally to a reaction in which a mate-

rial to be oxidized and oxygen have an explosion range. As the material to be
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di zed is isobutylene, tertiary butyl alcohol or

nmet hacrol ein, the present invention can be applied
effectively. In the present invention, when changing a
gas 5 conposition just before supplying to the

catal yti c gas-phase oxidation reactor, a feed rate of
the material to be oxidized and a feed rate of the gas
contai ning nolecul ar oxygen are adjusted by taking

¢ BRICEER, B er 2 bl Ie o SBHLY B) 2ol 3REs B, methactolein
L?ﬁg th&lifS cal bfe%?c% ifidgy Egéédpi:g@girf{pgt%ggftﬁ%gnét%trigﬁto be oxi-

the materi a e oxidi
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increasing i't or decreas-'in

f eamoblpphyd eFatMely. ana?héppeééh? gwbHﬁoﬁ’,FWﬁén {:ﬁ%ggipg %E:@as

is adjusted by increasing It or decreasing i

tmmEesi@i@ﬁW befsre sﬁppRﬁngfo e dafditid %{é—?ﬁﬁ?@%kfdiaﬂﬁﬁ reactor, a

on the way of the change Tromthe to tron A polnt

t feedhete ofpeshitenial B o brtized dndoaifdddians BEIRPALEIMRining
range. Hereinafter, 15 a preferable enbodinent™is
evnplediuterdoxygen aire adftisted By akind-tth explosiba rangé irto SoABideration.
plotting conpositions of a material to be oxrdized and
oxyeppecially, in tgepresent freventibet it isf preferablel tytddjugaise pdertmates in
oxi dation reactor. In this graph, the ordinate axis

resihea wiaydhaionsgbibe feed catesof theomatedal itm betuxidiaed and the gas
the inlet, and the abscissa axis represents a
SHHaRincNolasulr oxyaen is adiusted inadvanes by inczeaging itior decreas-
t.he.gas, at,,the inlet. An explosion range showi ng as an

Jpg é‘%Or‘Qﬂ glireghon,away, frogn the.explesian rangs and then the other feed

VAR kb B e P e S50 S SBS b i &

e om0 on 38 LG5 5 Bicrappaton
Y504 902 PGB B 415 n g oSS P et

SEpAETeRSelnBoditl & BkalRdy oo P &R0 2.

OX Fitpl 98 grastaplotiftiy CirRfoStices 64 Hﬁ?@t@élﬁg @gﬁchi%ized and oxygen

nmet hacrylic acid by using, especia

iy egess, attthe triler of Dodtalytiel gaehsHaser oxiditivRCriedcRir ASthis graph,
material to be oxidized, the conposition of a gas a?

tihe ordinate ais representy anwxygen Ronsenteaticha®h oin thearisadt the inlet,

and the abscissa axis represents a concentration of a material to be oxidized

(%) in the gas at the inlet.  An explosion range showing as an upper range of a
curve means that there is a possibility of an explosion when the compositional
rate of the material to be oxidized and oxygen comes into this range. In the
case of synthesizing a product with a catalytic gas-phase oxidation reaction us-
ing a material to be oxidized and oxygen, a composition of a gas at the inlet of
the reactor is determined to avoid this range.

As mentioned hereinbefore, in the case of a catalytic gas-phase oxidation

reaction producing methacrolein or methactylic acid by using, especially, isobu-
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tends to beconme near an expl osion range, _even though

it is outside the explo- sion range, because it is

i mportant to avoid giving a catal yst a reduci ng atnos
5 phere fromthe view point of the catalyst life. In
the case of synthesizing nethacrolein with a

catal yti c gas-phase oxidation of isobutylene and
oxygen, for exanple, an operation of a normal load is

¢ Rl ety Blnh Hiofol Blimatrdazs = m“%f%rifﬁﬂ 13 Dedridizen, the
BB 2T 0 L RO B

| i (ORBRRT A Y ekplbsibh PEhdE, dyn dhion i ptsldahe explo-
NEBATan§e bacaiRe MR8 i Eﬁ&?fnﬁﬁgkﬁgiw@ﬁ@&ﬁ%&é ? Jb{hﬁ%ing atmos-

direction of the B po
dbhéretfrérn the eTetv FOINE BNHeA!S AT 58/ iZi
o'?d di zed and oxy[5 geg ﬂea(%dﬁéewgtalg&atlt Egﬁaﬁ?g%g@tg]‘ésmng

| metreasekdin With haémslf\{gé g\h@%,hé@%ﬂﬂattibﬁ '%)f i?:fo,bhﬂf?er?e'saﬁgﬁmgen,

at the inlet fromt point to the poi nt” gener

ffof emampld) & opératishona noadal BadIOEaRR! dU @t tHe ABIBINt in Fig. 1
cases, but, such a nethod may not be safe, because

twieicbdsrpear, thaughmeytsigie;, theeexptosibe ramge.expl osi on range

than it needs and may fall into the expl osion range

dudn the case ef ar operstion af @t nartriad feacbfa marovat produetidity), it is car-
tions such as a disorder of a gauge and the |ike.
vigckevlawith acompasitiqn efa gasat the iplet nepresented\ay the A point in
fall vviggnthi s route changes (increases) the feed rate

1951 g akUrtheyn inthe: cagetbatan paeratiop gbove tlae naemaiiogd is neces-
as, air agij the (“’gke as _an oxygen source and the
%@&& FLPRSTBHING joa h F'faffrreafeq o the @mc@pafaﬂm Bgmér)tsarfgg.t that
5B 40 Aeblion Wiete sondiatiie Rb A aispRUa R Oxislgos and oxy-
1 ' . ' h ,
8T B30 B MR orf ngrBBEER A ctilngp Pehd coadion of the
GRS t't ir%lgt lﬁ@m%é XN é@ﬂt %%ecg pBﬂ?g%@%rgg{l ﬁcflﬁgvs%earoute shown

mat eri a e oxIdi a "gas

a8/ tRE Woted MEIR Mdrfy ¢4¥esCRSE @Pé‘ﬁ‘ g rﬁa@%ﬁ@ﬁ%} h#)ﬂ?% g%lfnez bgcause

gas at the 7 inlet 1s noved Tromt

fue odmpdkitibRandy get Aéarel REtHEAHGRiGRFAYR thh it Afeds and may
material to be oxidized is deservedly I'ncreased 1 n
talhipto theoexplo$ibn rivege’due to the effect of fluctuations of process condi-
tions such as a disorder of a gauge and the like. Moreover, from the practical
point of view, following this route changes (increases) the feed rate of a gas
containing molecular oxygen such as oxygen gas, air and the like as an oxygen
source and the feed rate of the material to be oxidized at the same time, and it
is difficult to change the condition by following this dotted line without approach-
ing to the explosion range. |

Consequently, in the example shown in Fig. 1, at first, only a feed rate of the
material to be oxidized out of the feed rates of a material to be oxidized and a

gas containing molecular oxygen is increased and a composition of a gas at the
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poi nt, but the concentration of oxygen is a little
decreased as conpared with the A point, and the solid
| ine connecting the A point to the internediate b
point 5 is declining. This is because the proportion
of oxygen in conparison wth the whole gas at the
inlet is decreased relatively, as a result of the
increase of the feed rate of the material to be

O3fil gl iéqﬁeve?ﬁﬁﬁoﬂ'\ﬁrﬂ b¥int &% B FS'S'E t/ﬂte{hg ebe BS'P&#@% %8ﬁcentratlon

contal nl ng nol ecul ar” oxygen ou

t bfetnmtrﬁtérﬁdl td BeRidifed & dkd H[E eddy |ﬁ%&'@a@|s?ﬂ Jith the A

nol ecul ar oxygen 1s I ncreased e conpo

opolntebi@ake %bnéé‘rﬁrdtl@neéf dxﬁg@ﬁ‘f&eg litth &é@e%ﬁéd?gg cgmﬁtarefid with

point. Here, the solid connecti ng

t tre B pamithand she 56id MMe&8onMREAY I8e A%(Lﬁt tbhﬁe ?ﬁ@ﬁngau%%e b point

son as the above, the proportion of 't teria

oisi diéctinihg. n TtdsisalidcaBe thié bl’brid‘rﬁoﬂ\’ﬁf)b?ygﬁﬁn%rﬁﬁﬁ?lson with the
inlet is decreased relatively, as a result of th

cwbaleegad at the ifiletis dedreasdd tel&tiveis ae@NtedURiofthe increase of the
nol ecul ar oxygen. According to 1 'the above procedure,

t feedrmatacof thernadteriabita be oridizad s Subsetibentlie onlytthe feéd rate of
the conpositional change represented by the dotted
| $hegasepntaining meteoularoxygen ouhnfjthet fleed catesafithé evatefial to be
the gas at, the inlet safely. In the next place, an

w%pg apedhe gascontaining raoleaulao oxygRn rsgncmased sandethe compo-

209 }szirﬁ GaS afihgrialgh s maved kot tagges Ehfeiet « ke, 816 solid line
-'%t"i} eefina e Bibai ch LS ButtiiS S Peoatie zﬁrbtthréesamé rea-
SRR I e, TE BP0 S GBI Tater3l 1n.65 ox6ig bicomparison
322{ g%e' \Pﬁolel g%fsd?t tﬁ‘e Qfﬁede%r%%% refagf\)/ef | 'é's %nrﬁg{.llﬁp? the in-
o885 bt thefrabl ‘?&‘% c%frfﬁ(,a rg%tﬁ?nf%hﬂl Enﬁr g%&j{jt réc’.[]:(at‘)rdlng to

in many cases, suc

thapbdvé ippdcdduré SthetRkiS fedidd iR aﬁ‘%bﬂ %tl{ ﬁ\ré%u{é"mhe

it needs as nentioned above. nsequently

eoapsitiorsh ohange rdpreserted Byl thie *dibﬁeﬁ %ine a{n@t |Flscl§os§|’lﬁe to

gas cont ai ni ng nol ecul ar oxygen out 8 of the
chapge tfie compositieniciithe gabat the idistedfeind t he gas

contai ning nol ecu- lar oxygen is decreased at first

antn theahaxd piags, ah@xaoiple mhegas decrédse ofarebpémting load is nec-
essary is explained by using Fig. 2. Fig. 2 is, same as in Fig. 1, a graph plot-
ting compositions of a material to be oxidized and oxygen in a gas at the inlet of
a catalytic gas-phase oxidation reactor. In this example, changing the compo-
sition from the A point to the B point corresponds to decreasing the operating
load. A change of the composition of the gas at the inlet from the A point to
the B point generally follows the route shown as the dotted line in many cases,
but, such a method may cause the composition to get nearer to the explosion
range than it needs as mentioned above. Conseduently, in the example

shown in Fig. 2, only the feed rate of the gas containing molecular oxygen out
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noved fromthe A point to the internediate b point.
Subsequently, only the feed rate of the material to
be oxi di zed out of the feed rates of the material to 5
be oxi di zed and the gas contai ni ng nol ecul ar oxygen is
decreased and the conposition of the gas at the inlet
is noved fromthe b point to the B point. According
to the above nethod, the risk is reduced in conparison

' t t the. osi ti.onal change .
o helogs LBl LR raFdl a0 BRYRNARRS pnditEE Bas commaiias raplecu-
ClAR Y [ f] s at..the nlet safely. .
TRESHTadTS dRTpad etflsCand 1% AiRoRYHHaBt Ik Sas TS et s
PPIoVEd Fom 1R R R S obipe Sopneet]
the b point t%p?ﬁgq t@%ﬂ‘r‘m‘%@?@%ﬁ%kﬁ’ﬁg |§8W‘ﬁ§%eé‘ﬂg oply the

| feetitatecattfie thatetist tolbe o |ngTeHed’ut of ghé {ég:d&gf‘e%xé!gﬁé Tpterial to

exi sts a C_oncentratl on O mat eri .
s DRAREAEMEHe QA AR meIBIRE SIRGHT HELEAN:Phnd the

the explosion limt, an ex- anple

rasnhpukitdn ohhedjaroatahe MMBOSI rhbGey fBPHS dq Q@gﬁfbgﬁﬁ% B paint.

conce_n_tration % t he rrat_erlal t o be oxi _
Aguoaiiingdo th®abevemptieod,ithe 1RR i€ a&mcbaﬁﬁ chARHEYh G the
e

or nethacrolein is used as the material to be oxidiz

iraute ofdhe alompiositipms! pharsge wprdsériten byans dotBd WHeaR"t is pos-
at least the material to be oxi- dized and a gas

&ivle 40 shaggertheccarmpositiay gétheagas af thedniebdafelle  The reason that
resultant mx- ture is supplied to the catalytic

égg splig lire senregtingrthe fapoiot to the kppinband the soliblirddconnecting
enEr aI.Ilgy has the | owest oxygen concentration of the

3 bainto

|the/B; poipt gre sloping isthe samemisgn the aase bf Big. 2,
S g @raph“_%l otti B% conpositions of a ma- terial to be
ox] gt e ThiTE GRPJERre Rxiatsasonrgentiation af @ materigl to be oxidized
EBhEsdoMind R BBs ARiGHF SeeebTigion e e explosion imit an ex.
. . P :
SIF RPRIELRE A » binod 5T Shandil BB ook wumaove
j : Lal . . oxi dizzed at {h
Sonsemio 3 he ol 26 4 el Pl e

casetirit isobufgend of RtGRSFBRM id Ltﬂl‘qbodéé fifel ﬁ%%érfa?fﬂ %$ ﬁfdéized ina

9 point to the B point across the conposition p

iaaxﬁmtiagggsgfgg&_iaﬁtﬂ I‘ngﬁﬁgﬁ?gggéiﬁ at g%%ﬁ%ﬁ?g?@bg 6 BE%x-
dized and a gas containing molec_ular oxyge’n are mixed and the resultant mix-
ture is supplied to the catalytic gas-phase oxidation reactor, an explosion range
generally has the lowest oxygen concentration of the explosion limit.

Fig. 3, as well as Fig. 1 and Fig. 2, is a graph plotting compositions of a ma-
terial to be oxidized and oxygen in a gas at the inlet of a catalytic gas-phase
oxidation reactor.

A concentration of the material to be oxidized corresponding to “the lowest
oxygen concentration of the explosion limit” in the present invention means a

concentration of the material to be oxidized at the minimum compasition point

such as the C point. In case of changing the composition directly from the A
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expl osi on range such as the C point having a
conposition in which a concen- tration of the materi al
to be oxidized corresponding to the | owest oxygen con
5 centration of the explosion [imt and an oxygen
concentration a little [ower than the | owest oxygen
concentration of the explosion |imt nay be taken as
an in- ternediate point. Using the point, a

P8 A SR hd M TR e v
i YD AT« B o e v
t BRpIeSItPAahGb A0k 38 the g..“ E?W‘Eﬁgvﬁ@fae %%mphgitigﬁ @'ﬁ ;tfvnic%hg concen-

exanpl e, as~represente

Wihfith of thel i@terRR&Fobb Bﬁfd?ze??‘%&he;s[ptgﬁﬁg]wgﬂ% l&\bgﬁ o%ygen con-

poi nt [the concentration o

e o oo by 1O ] o o
Rhe)lowesRoajgen direentraffébi tr@feidﬁsibﬁﬂﬁﬁtmgggﬁgglic%rﬁas anin-

concentration of an explosion Iimt in an

rtenmediaae peid. r Bsingahe Polfif & cofripdsitiod iQ%hQﬁgé’d 6Ebralf to the
a feed rate of a gas contai ning nol ecul ar oxygen are

a@bovyeumethibdsitomtthe A peinttonbest tpdmntsatditst; BRd teen e édifiposition
change fromthe conposition A point to the

d&ehasped denBtheoChpoiptiethetB paighatterdingrtpahé abeve Fethod as
point [the concentration of a material to be
oxelhithes thegemposition can bechanged safélpn of oxy 20 gen:

o(c' wh i R(c') =R , ! < | th
ot S Shert s Bo@amle, Asmpradanton budiadhis e ans b which, in the

preferabl e.. FL* ther, ap, e(l;(r:bodi, ment to mainly attain a

rﬁr‘%ﬁgbe?ﬁ YsiSt f'? CPNNOoSItoRL ppind the anﬁee’ilﬁ?ﬁlQIhOi & material to be
.al j Fig..4. Fig. 4, Fig. 1

APt nBonsinsation pElgorionp DUk MoeesorO@) < O,

: 9! g ! h
OFLE I Al Al SO RS el Tt Thefoefooen
SoRSpAtandh o1 & efpiobBRIFIER < B T6TRRYaMS G Rediraa FEA mate-
oial B bé R IMPHYEEd Mt bf at cdrﬁainfﬂ& r?lo%% loeckggﬁl are ad-

And the E point 10 representS a conposition o
gustedsotthat ﬂ16|o‘éimﬁsitﬂfﬁ13%?ﬂ|ﬁtw&‘sgof3%déﬁdn§€ fFHn{l ‘?h% composition

hi gher productivity. And the e ‘point represents

& poihtio thetcanmpssitidreB poirtpags through the composition C’ point [the
concentration of a material to be oxidized: R(c’), and the concentration of oXy-
gen: O(c’), wherein R(c)=R(c), O(c") < O(c)]. Inthe present invention, such
an embodiment is also preferable.

Further, an embodiment to mainly attain a higher productivity in the present
invention is explained by using Fig. 4. Fig. 4, as well as Fig. 1 to Fig. 3, is a
graph plotting compositions of a material to be oxidized and oxygen in a gas at
the inlet of a catalytic gas-phase oxidation reactor. The D point in Fig. 4
represents a composition of the gas at the inlet of the reactor at an operating

condition of a standard productivity, that is, at a normal load. And the E point
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in the node of Fig. 1. Further, dotted circles around...__

the D point and the E point qualitatively represent
conpositional ranges variable in accordance with a 5
real operating facilities or operational states. The
size of the radii of these cir- cles can be determ ned
by precision of a control systemor by precision of a
gauge or an anal ytical apparatus nonitoring an actua

- s camBnulibn Al das & BR7aBLS Sa SPpraiposmedtio of a
HBS; BrodbchGfl " Al PR BB Foretien Stlag Mipwaedate point as
t BnE3ha0Y BE FE T o Fuhef ltsrRinsfed 488G she Prnaify &7 e €
cHot Quitativelptetirab it Cbrpodtiores] Parfiis, BBl Scotdans with a
Oifeaw&h@ﬁming’faa'nﬁ%eaf D@%&i@%&ﬁé@ﬁf’o?ﬂé i &éﬁ'gﬁgﬁu §{these cir-

the straight And anex

t é‘ - - r 1 i . ]

es aneoliied s 50481 o4 onfd SR B) i o
i gaugEcesam By alyicl Aippaiatus GBI édaﬁgaﬂéédmg&éiﬁéﬁ..o”.

within a range of a dotted circl upper Timt

of ‘I kiee EatabjtiotgasksiraseroxiGairigastion ieritidAed above, it is neces-
concentrations is a point where the dotted circle

degy el ophrat& aveiding a ceduaing atmosiherd whebl cHdriing ®ed8w gas
On the other hand, a radius of this cir 20 cle can be
coimpesitiomframdbe ddewpoint oha lifecofithe catdlyst uskdan tnoxightion re-
systemor with the ﬁrecisi.on of a gauge or an

POt i dnprdes i axeiddneveducing atmaspharepibis preferable to maintain
position,. Eﬁseci ally in the Ioresent_ i nvention, the
PG Tatio pfexyganard adnalesial focrioxidized in theraw gasbr to in-
gaegvi ng_al | .th(? ti mes a_conposition of a reaction
3@ &7 MRRr oAl axvgena dihe sielgr liercosesprnds inia stepe of the
led erabl,y connecting 25 the conposjtion with
shoi e e hCE R 4y, ARG exBisonict tia ANt e DRstars into

: L i gher concentration of a

?gnpgsﬁt"?rgﬂa@ﬁéﬁ@hg%mn'can be adopted safely to
at frad [ ‘BR O L VA [ [ he .nresent .
e atua) So6iaeh Fihedsstn btnsider o Gl Bhctuation

Fange. opofa dougn e, sitie LBperfifitof i kiiciz ilkn in-
areaising both the concentrations is a point where the dotted circle around the E
point contacts with an explosion range. On the other hand, a radius of this cir-
cle can be reduced in accordance with the precision of a control system or with
the precision of a gauge or an analytical apparatus monitoring an actual com-
position. Especially in the present invention, the radius of the circle can be
reduced by a method of abserving all the times a composition of a reaction gas
at the inlet with a display such as CRT and the like and preferably connecting
the composition with an automatic shutdown system in the case of an unusual

access, and as a result, a higher concentration of a composition of the E’ point

can be adopted safely to attain a higher productivity. That is, in the present
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Fig. 1 to Fig. 4, and to observe all the tinmes the

rel ati on between the explosion range and the
conmpositional point. 5 The enbodi ment can be
preferably performed by using a program which makes a
conmputer function especially as a neans for show ng an
expl osion range on a display and as a neans for
showi ng on the display a conpositional point which is

OABOLEN o B i lna g oy
018 S s LA T T e
FFig: 130! .%,fdrmg%%%kégﬁm%ég e %l%ﬁ?gﬁe&ﬁqﬂggegglosion

of "a conput er n using sald program

%ng@tﬁ%e%n%iﬁbﬁ'i&gofrﬁ.nge of a specific material
to

e oxi di zed 'and oxygen bei ng used, the expl osion

r g embeamYENt caR b PretiiaBl serfirmed by gsing*aéf%ﬂg;e?rg%mch

t he expl osion range may be newy 1 nput” 15

usekesa cnimately fucaivm edpedially 8Y aqHehNs for@hedind'aR explosion
programor a com puter nmenory. Secondly, from a

maagerimg displaycandas a rheans forrskiowiny 6h the Bspldyed campolitional
be oxidized (R) and a concentration of oxygen (02) of
Paipkwhichtis eeprebenteddly plotiingahedsured vearespdfammcentrations of a

oxi dati on reactor, a present neasured value (R 02)
ingatesieéto/bel oxidizedr and 8%R)en iNta gas nt thedolketiohatoatalgtic §a® phase
neasured value (R, 02) 20 are obtained (503), then the
(xidation regetes astwelhas theexplosiongange t oget her with
saiFd | osi on range on a display (504). The show ng
on'th ?@i%ﬂq’\awﬁg %@mng AR @Pgrating prosediriedofe cemputer when
operati.gn of the catal ytic, gas-phase oxidation o
g $3R ProgiRsy- Efsthapasen BR el ghian-explosign rapge f agpecific
: nt_ i.nvention has been ex- 25 plained, .
Hbetaf o Blasd B OnEm Rn F8Srathe Sip R fnde is shown
; iNyent ) | d. enbodi nents,. .
A8 BB IOTR Here, PG 0SUERE bhSl AR BB by i
[ : : 0 e
B0 Bt 838 BpaPEiyKnquky Bt ed Sl SPREIn Y pREFRRAG ¥ com-

PSR edrdy PP RTALpAIfadB  bfenaon of e -
teried ¢o be oxidized (R) and a concentration of oxygen () of a gas at the inlet
of the catalytic gas-phase oxidation reactor, a present measured value (R, O5)
is received in turn (502). Thirdly, coordinates of the measured value (R, O2)
are obtained (503), then the present compositional point is shown together with
said explosion range on a display (504). The showing on the display is con-
tinued till the end of the operation of the catalytic gas-phase oxidation reaction
(505).

So far, each embodiment for carrying out the present invention has been ex-
plained, however, the present inventibn is not limited with these embodiments.

For example, in said embodiments, feed rates of a material to be oxidized and

a gas containing molecular oxygen are increased or decreased separately, but,
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Further, in said enbodi nents, although a sinple change
fromthe conposi- tion A point to the conposition B

poi nt has been explained, it is possible to re- 5 peat
said method of enbodi nent plural tinmes in the case

that it is necessary to performa |arge conditional

change. Mrre specifically, it is possible to repeat

the nethod shown in Fig. 1 three tines, in other

Wiotts the fat FL iite kb 48j

i nt er medi a?ﬁﬁ?gi %{?%@é)ﬁi{[tﬁg?ﬁ %ﬂf'm%gfgmﬁbﬁe%é&”“ the
6 cohigrositionf dtehe iflBEtobE 66N thé\é&?tds%h Mirige be enter ed

into details with reference to Othefglfovvlng

exaRpitker, irEsaidEntbddiments, afthoudls asiknpleeEfang®4Ysftha R8mposi-
nitrogen were m xed wth various conposi- t1onal

r ibh dspoint testhegcompesitien Brpomtchasisadre @xplaimdd, it is possible to re-
experimental data of conpo- sitional points causing
epphbsiidrmethdd rod entmdimeot plupaldisnesninibe cabekieat. it Sheckdsary to
experinmental data were input into a conputer installed
wPeHormé lprgsyeenditienal changed Moow specificallyhit icpossiblerto repeat
was set to show an expl osion range with re- spect to

i Hspinelhechshami inkiggdrtheee timas sipicdiyer words, o edhebtthetarget B
process in which isobutylene and oxygen is subjected

t BoirE Thrgugh the five interanaditeaialsdyn b2 hanbd dbehgweireFig. 6.
air_,and exhaust gas froma 20 collection step were

m Xee eé{??g{,]eﬂa@"eﬁs ilRvention will hepntaredhinte;detajls mathxeference to
o]e]] justed to have isobutyl ene concentration of
Efheolig g Sitnlrg

oxygen concentration of 11 % by

v s supplied to the inlet of an oxidation reac-
tglr(a%héé\?exhaust gas fromthe collection step was used

TN —
CHiHE) P&t d by ﬁé’ihgta)ﬂ @ﬂferﬁﬁé}ﬁgpaél\gé%,%ho\?%fpﬂéﬁeiﬁfo%ﬁﬁledﬁg ‘Y ompo-

and oxygen concé&n- fration

pstticrial, poits %Uéinﬁ*&@ﬂdﬁ&n and %@cﬁ@éiﬁ%‘%gpfog% re faRén. The

di lution. Wien the change was perfor eed rate

céxpesinheritstl data ware inp@ infacs eampitattinétaléd with the program men-
i sobutyl ene concentration of 5.09% by vol ume and

digngeiabaven aad the computér ifls 88Ptolshowoan @plokivd range with re-
point), and then a feed rate of air
spect to isobutylene and oxygen on a display.

In a production process in which isobutylene and oxygen is subjected to re-
act to produce methacrolein, then isobutylene, air and an exhaust gas from a
collection step were mixed and, as shown in Fig. 7, the mixed gas (the A point)
adjusted to have isobutylene concentration of 3.5% by volume and o*ygen
concentration of 11% by volume was supplied to the inlet of an oxidation reac-
tor. The exhaust gas from the collection step was used as a gas for dilution in
order to adjust the co:hposition. From this state, an operating load was
changed to isobutylene concentration of 4.5% by volume and oxygen concen-

tration of 12% by volume (the B point), without changing a feed rate of the gas

for dilution. When the change was performed, a feed rate of isobutylene was
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was increased to isobutyl ene concentration of 4.5% by
vol ume and oxygen concentration of 12% by vol une,
while nonitoring a graph of an explosion 5 range and a
conposi tional point shown on a display as shown in
Fig. 7, and a target |oad change was perforned. The

| oad change was perforned safely and didn't get near
to the explosion range, as shown in Fig. 7. Exanple 2

Aincteédsed, at'ﬂ?&ﬂ@%dﬁtﬂitl@ge %ME&“{Q% oF é.bg%eff}é yﬁgﬁae'r?ﬁc? Bxygen

wi th various conposi- 10 tional ratios

exgretaniibalof 40\8296 by liRY Rl wﬁafng', aR8tReh 1684 PAte of air
sitional points causing explosioh and not causi ng

ewps (rjreasedtceisbBigibne [thceRitrAfon BEAISRL bYofin85Rd oxygen
input into a conmputer installed with the program nen-

t canuentration @f 12%dby heluamsmHilermvBitoriRy a lgPafiheramBxplosion
expl osion range with re- spect to nethacrolein and
osaygerarsha goniipepitiapal fdint shawmpondudisplay agrsheadsini Fig. 7, and a
whi ch net hacrol ein and oxygen is subjected to re- act
tigrgatdoad ehangewes yeriormedd, Thadvadrehdregs wheiperfomned safely
and an exhaust gas froma collection step were m xed
A digle’tgebnaar i thegexpisiorheangex ad shawn(intfég.A. poi nt)
ﬁ?jfust ed to have nethacrol ein concentration of 3.5% by
aMmelezd  oxygen concentration of 9.65% by vol une
vvaz\tzi%ipli d to the inlet of an oxida 20 tion reactor.
Th

agxalein, Gy 9o apd niteegarowers eyxeagwith yatous camposi-
S50 s B e e compo-
IR ARG B By B BB g ST e
SpeAttertiltats Drd e b Garfbuel st et Ine pidcii men-
IS SERBCARY e compler Wlkedti shof dh GRIGHBA 1AM Yin re-
lsperDlourBtHaChSle & ygenddifa iy feed rate of

met hac- rol ein was decreased to “hacrol ei n

colrca praduction prbcet® inywhvieh Highaddlewx und bkyg6M is subjected to re-
concentration of 9.23% by volune, while nmdhitoring a

gctishproduee mesthacrylic aoid, themoeettdralelry afrafid AP BRhaust gas
poi nt shown on a display as shown in Fig. 8,

from a collection step were mixed and, as shown in Fig. 8, the mixed gas {the A
point) adjusted to have methacrolein concentration of 3.5% by volume and
oxygen concentration of 9.65% by volume was supplied to the inlet of an oxida-
tion reactor. The exhaust gas from thé collection step was used as a gas for
dilution in order to adjust the composition. From this state, an operating load
was changed to methacrolein concentration of 3% by volume and oxygen con-
centration of 9.23% by volume (the B point), without changing a feed rate of the
gas for dilution. When the change was performed, a feed rate of air was de-
creased at first to methacrolein concentration of 3.65% by volume and oxygen
concentration of 9.17% by volume (the b point), and then a feed rate of methac-

rolein was decreased to methacrolein concentration of 3% by volume and oxy-
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and a target |oad change was perfornmed. The | oad
change was perforned safely and didn't get near to

t he expl osion range, as shown in Fig. 8. 5 Conparative
Exanple 1 In a production process sanme as in Exanple
1, the m xed gas was adjusted to have isobutyl ene
concentration of 3.5% by vol une and oxygen
concentration of 11% by volunme (the A point). From

T i Lt e A R e T
oA s oo i R ek s .

Cang anhFdtitiiead 8 a%%%%e}‘f‘awg& ?‘ti"ﬂ% ‘P@’cg@ﬁhnr}%e was performed

concentration o y Vol ume _
f SAteRVARWdidha J&?nk8Ftd fHéeeizﬂlbsﬁ?]rg rargge, R bWy in'Fﬂg.té‘.e
course of the > conpositional change, 'the composition

V@amripardtive ERaipplee1 i nto the explosion range in the
vicinity of the X point, so, thereafter the operation

wadn @i rodottion pidreds danfeoa® i BkampleEK aRBImfixéd Yasavas adjusted
producti on process same as in Exanple 2, the im xed gas

viashaavej issbetylenieccdneeatratomat 8 B by volrae ahY Qixggé\n @bncentration
3. 5% by vol unme and oxygen concentra- tion of 9.65% by

vafl Uitk biytvedume fthiend poirfly. orffrohi thisstates thé kemposiioni waotried to
was 20 tried to change, by decreasing a feed rate of
rehanges by éngreasinga feeddatenofdisobutyiene axid a Feedsrate of aimat the
wi t hout changing a feed rate of the gas for dilution,
tSRAMeHes Withosit ghargiog & feedirate ofithe gasyordilution, tmisobutylene
oxygen concentration of 9.23% by volunme (the B
.&ﬁ‘%@ﬂfaﬁ%m Ph4iSTe by ivelyae @ad axyaenicanceriration oiolase by, volume
i he. e of the conpositional change, the feed

r(gleeé rlitﬁ%ﬁq)\ﬁ@gl}h@ @Q%Sag'"? He Fig; 7% omg\fqroﬂ thagourse of the
l & | nto the explosion.range in th .
bt el HiRnbd) Rp ool y AR ieBR S comainfp tre.exmipsion

38500 AR P bR b B B

eaction in which at least a material to be oxidized
and a gas contai ni ng

Comparative Example 2

~ In a production process same as in Example 2, the mixed gas was adjusted
to have methacrolein concentration of 3.5% by volume and oxygen concentra-
tion of 9.65% by volume (the A pbint). From this state, the compoéition was
tried to change, by decreasing a feed rate of methacrolein and a feed rate of air
at the same time, without changing a feed rate of the gas for dilution, to
methacrolein concentration of 3% by volume and oxygen concentration of
9.23% by volume (the B point), following the dotted line in Fig. 8. However, in
the course of the compositional change, the feed rate of air fluctuated and the
composition was liable to come into the explosion range in the vicinity of the Y

point, so, thereafter the operation was discontinued.
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nol ecul ar oxygen are m xed and the resultant m xture
is supplied to a catalytic 5 gas-phase oxidation
reactor, characterized in that, a feed rate of the
material to be oxidized and a feed rate of the gas
cont ai ni ng nol ecul ar oxygen are ad- justed so that
when a conposition of a gas at the inlet of the

catal yti c gas- phase oxidation reactor is changed from
a conmposition A point [the é ﬁg tra- tion of the
material to be OX|d|zed R( ;R d the concentration

concdnt Panediitfor Sph FRERRENEH gotefslh triFRdR grs-phese oxida-
SERGRRER i S P g s

I o e BRI g
?u Ry lgésea&gdéﬁlﬁl %ﬁbﬁérﬁ terized fﬂ'qt %}2@?@%\' {Heol?l%lterlal to

€ a range ch the materra oXl
£, O, W o e S s o

G9sTBQ BotthaNwhen atétﬁnﬁ\@édtuﬂf of H9as AL SIUTHRE @atalytlc gas-
conposition A point to the composition B point fa

phiase xiddtionagates iveharyedefro.a ddApoSItBe A peint [t he concentra~
suppl ying reaction gases in the catal ytic gas-phase

tiondHithe matedalitode exidizedi R(p)t and trad coricentiatioriof orygen: O(a)]
of the feed rates of the 20 material to be oxidized
sepreshotegblsy plotting acogcentrationl ofthe nyajerialite bedpxidized and a
advance by increasing it or decreasing it to the
gPrneentralioraokgxyeorin thegas pt saiddniehta a@gmpmman& poiridthe
other feed rate is adjusted by increasi n% or
gepeentsatiqnef the materiakiorpe @X'ﬂﬁ@dcﬁﬂ?)ogﬂﬂ bﬁcgnwtfﬁtm@@f

that th itions nthevva t he chan
ARSI (N qiéhff cembentiea A pant enﬁa"-eqf:omposmon
osion r

Pﬁt'?t'}igﬁﬁm biipostials Pufidh.8 Rartdl, WWECh 16 rteraTio Be oxidized

mﬁer VR pofibAiceltyd ERi0e Spgog [ 3?%'536’@;{%@%1&9"@(&)
oxi FS b) é"lae?;@)n &e%@?}t bﬁlq‘p%!tihng oﬁﬁ@& ?fttﬂe k?:ﬁange from the

concentra

2 lg*gpoglt%‘(hg;? bBlrﬂ&ihéc@ﬁR?b?m% ® %??Q(a?)mﬁé\&‘e gﬁmgéxﬁosmn range.
OXygen ThRe ﬁ%”thbd%roéupﬂylﬁ@ réaction gases in the catalytic gas-phase
oxidation reaction according to claim 1, wherein one of the feed rates of the
material to be oxidized and the gas containing molecular 6xygen is adjusted in
advance by increasing it or decreasing it to vthe direction away from the expio-
sion range and then the other feed rate is adjusted by increasing it or decreas-
ing it to reach to the composition B point so that the compositions on the way of
the change from the composition A point to the composition B point fall cutside
the explosion range.

3. The method for supplying reaction gases in the catalytic gas-phase

oxidation reaction according to claim 1, wherein in the case there exists the
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plosion limt in the explosion range, a feed rate of
the material to be oxidized 5 and a feed rate of the
gas contai ni ng nol ecul ar oxygen are adjusted so that
conpositions on the way of the change fromthe
conposition A point to the conposition B point pass

t hrough the conposition C point [the concentration of
the material to be oxidized: R(c'), and the

gﬁdgﬁg?%ﬁ@ﬁ ?5?@; itﬁé)fgﬁgént%@r?@ttm‘ﬁ‘ﬁtgﬁé}gg% (})fiiiés&ch(c), and
RS e R IRLIORA, o S8 e
AL Nl TR O G o o
MSSETRPROS oA AU 60T T PG e

DR Meéd rdtBf 4aS gas chbARIAING Rlol8é léh@xyé%g%%aécyﬁété so that

gas- phase oxi dation reactor are shown moni t or ed on
acamppdiaons o thelWay B8 thweharge foRthi cdehdddtfon APolfis the

in the catalytic gas-phase oxidation reaction

acoropasitien Bpalhigiassthrodyty thercomosifiireCi Boint Rhéoncentration of
oxidized is isobutylene, tertiary butyl al cohol or

rtbe maatedibkiorbe 6xidixedr Re’prandthe ltoneémtsatioreefmmygen: O(c)),
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n_ | as.at 25 the inlet of a catalytic
Jatdand a Bresiit Conipasitional poigt repepsented Bylatipa congantre-
t8REf tHe material to be oxidized and oxygen in the gas at the inlet of the
catalytic gas-phase oxidation reactor are shown and monitored on a display.

5. The method for supplying reaction gases in the catalytic gas-phase
oxidation reaction according to claim 1, wherein the material to be oxidized is
isobutylene, tertiary butyl alcohol or methacrolein.

6. A prbgram which makes a computer function as a means for showing
on a display a compositional range which, in the case at least a material to be
oxidized and a gas containing molecular oxygen are mixed, possibly reacts to
cause an explosion (an explosion range), and as a means for showing» on the
display a compositional point which is represented by plotting the measured
values of concentration of the material to be oxidized and oxygen in a gas at
the inlet of a catalytic gas-phase oxidation reactor as well as the explosion

range.
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