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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 | DEBGRIPTIN to a catal ytic
gas- phase oxi dation reactor and subjected to a

cat al yti c YHSTHODIFABSSURPHAINGREAGIIONGASES When
the conposition of a gas at the inlet of the

catal yti c ga8TAh¥EE GASdEHPcSE (REPATIONSP BRSHTRY

can be perforned safely while bringing out the

maxi mum capabil ity of the production process.
BACKGROUND ART 15 So far, a met hod for supplying
reaction gases in a caTﬁpﬁ AdeklEMihse oxida- ti on

cess in which terial t be OX|d|zed and. . a

oI PrRSRE! IRUPBLRI i 1atesy qemelicd Taf UBPIIRg ety Besina
SRt s Tiae Goaths RBHOT T Rich £ alediiyd ol 58288 Bnd a
$85RNERng ﬁ@%‘%%gp?{@?ﬁo%rgﬂﬂﬁgﬁéf“?ﬁ@?JFQH?'?QA}B fiture is sup-

%ﬁ-ﬁﬂd Q%at?a éﬁ(éseéqu@ ?@’a%?cﬂ embdsﬁb ﬁqg a a%ataertlc gas-

roduci I ng IC acCl react - acro

%E%‘%’éﬁ??ﬂ%ﬂ SO 194 0 B S48BL e o v

ERBIV s%hd%%tﬁ)d%@fdr@é chand®&, %rﬁ B@%eﬁﬂﬂnéd %ﬁely
cont a| ning nol ecul ar oxygen and performng a

whall@byihbitigaas the asimymdedpability eatHe @rl@ducﬂén ph&dessi S
nostly a peculiar explosion range in a conpositional

range resulting froma conbination of a material to be
oxi di zed and nol ecul ar oxygen. In the present

i nvention, the expl osiBACKGR2URBaARBTa conpositi onal

range in which 1 the material to be oxidized and

o@@tﬂf prihod jorraupplying rerlion ansesds adratalgtic gesdédasgrpxida-
expl osi on range can be termed as a combustion range.

tion process 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 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. In the

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 methacrolein 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,

the miagdrid be be oxitiosd andoxpderapgssiblatresdtaoicause explasion. Be-
catal yti c gas-phase oxidation reactor tends to becone
sidas anexpigdios ramye eargbe tewesd ah awgpmibustion rangsi de t he

expl o- sion range. 10 Further, in the prior art, an
uri@hdhg ethdrihand, frolhetcase of aceatalytic gasiphase angstation reaetion
was set up taking a safety into consideration,
whighprodugpe methagrgleiiycagethansylincacid ibyrisigrisabytylene or
especially a concentration conposition while =
pwihacraleiyas armalesiahta b oxidizade it ENpRrtaHde @xpicaiving a cata-
about a nethod of securing saf eftéa/ a

sk setle¢iag amospReredian dleyienh iehifﬂég.rca@yﬂ%;%m&the
EPBPRBE0R A A DE 1ghoh 3 PREVE RS IR Gadton feagtor
BBl bt n bR 8h ko4 B RBYHBIE iy e exol-

f d safely so as to bring out the 20 maxi num
g@b&%ﬁﬂ?ty of a production process even when the

r SRR in theRflar aHOBRRMHAAGE] fxSPBBRE i b ¥Bneéntrdfon composi-
S nge. ep

reacti oh gases neaf an explosion r resent

HiON Qs 1 upStaRing® SaEh/ iAo SotRIberaNsn fIgReEVEINwWEBA ;}bﬁgb@ing as

a catal yti C gas-phase "oxi dation reaction in whic

tiRAsécaidREeMants  éspeialy iadtarRentftoR codpshiontvahild entinuing
nol ecul ar oxygen are m xed and the resultant m xture

BA opepatio?h thdreadas Ao indiedtinydbaut ganepivasef secudagisafety as for
reactor, characterized in that, a feed rate of the
aaoenpaditidroindbe aoutiezefdhanttangéeed rate of the gas

cont ai ni ng nol ecu- |ar oxygen are adjusted so that

when a conposition of a gas at the inlet of the 2

catal ytic gas-phase oxidation reactor is changed from

a conposition A poPRCLOSKEE BICBIMENTIN of the

material to be oxidized: R(a), and the concentration
ofAn object of the present invention is’to provide a method for supplying reac-

tion gases in a catalytic gas-phase oxidation reaction wherein a compositional
change of the reaction gases can be performed safely so as to bring out the
rnaximum 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: (Q(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
patahttic gasdphdee oxidation teautoris ghanged frencarpatpdsitiomsA point
outside a range in which the na- terial to be oxidized

{thd coxggeinatinyssi theynatedet tot ke oxidizededgdjoandith¢ anncentration of
expl o- sion range), and R(a) * R(b) and 0(a) Q(b)],
omygws@ﬁaa)]rrgpmsmm b ylatting @ mneenhaﬂgeaﬁﬂemﬂate@al to be oxi-
conposition A point to the conposition B point fall

diredi and a cpacenipmtion ¢hinplgayler oxygems thegasmt said mlet toa
invention, feed rates of the material to be oxidi

&AM PORiiog B poird fihaicenaentraiarced the r@&tygahwat?%oaéjze@t aﬂb) and
i Coraaaigions! o a%’éoémﬁﬁ'?rﬁaipnioms%ﬁﬁiﬁé E&rahé‘éwon% point

et CO OSi ti

85 the 0wRoSTiphh Rt Al Praresfes PERAF Astnos omgichype ma-
RO AT i@l afa By dePhfs &Hél&ﬁééﬁ' té&%h&ée?pﬁﬁiorﬂ%%xplo-

AR ALY WD g o
tHe éﬁ Hb% sitldi Al ?rt])gg'?g ﬁg@@gab&@n @ggﬁt fall outside

cone e exp osion r ent

&ﬁ;’iggmggoﬁqgggél on can be changed safely and the
maxi mum capabllity of a production process can be

br pugiBtpresént ihverfiohefeatiiztiss oftheanaicfial totbé BRidMeeand the gas
sent invention, it is possible to change a

confadrsing nmled:ulapm,rgenmremfjlﬁtgd\sblth&t when tige ogmpusitibhef a

maxi mum capability of the production process even in

phs at teeinleifof plee feaatomg chhagee éroti arstart tomplsition A point to a

conposi tion near the explosion range. 25 BRIEF

BEgEReEMpaRitian Bosiw, NGS carmied qutiy ehangingths @nmpa@t!on not

conpositions of a material to be oxidjzed and oxy

glang theash@atgswsm@em apldthat issa atr9ngh& l'@%§°ﬂﬂ%@l§l9 the A
oxj datjon reacto

B 4t e ot an dae BlatbbutaiongaghiaPatRity grder 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 capability of a
production 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 process 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 catalytic gas-phase

oxi dation reactor. Fig. 4 is a graph plotting
conpositions of a material to be oxidized and oxy- gen
gen in gamsadt théinlendfad cathlhyaic gakaihdsemxidetiopreactor.,

oxi dation reactor. Fig. 5is a flow chart show ng an
opégakiisng grapie pidtirg cdmpositiopsioba mdterial tadiengxidized and oxy-
specific program 10 Fig. 6 is a graph plotting
genpveigasatsheinlet ofea eatahftictgaskhase wi@@mcmy- gen
in a gas at the inlet of a catalytic gas-phase

xﬁlﬂagll%ﬁ araple petting-cgmpgsitigng ofya @bﬂeﬁﬂdﬂth&@(ld‘md and oxy-
conpositions of the material to be oxidized and oxy-

gen N A gascatdae injet ofCatalyic aoe- rt'}?esedmﬁtm 1€aGiRS- phase

OQ:QSS%ESO %@r@@%p PG eomgos P%aﬁa%n%ﬁflﬁoﬁe e R Ao
th t d th

en B A g iniehe Satahe REsgTEnsmade R aaficsn O

B B B B AR YT hor wor

[]ngbg%daéé}{i%csg@targﬁ]ng reacti on gases wherein at |east a

oxi di zed and a gas contai ni ng

9‘36' {‘é eq‘?é%lg Sgbniﬁaf ngtuéﬁéj of ﬁ‘?nét@ﬁé.’l! QEHH 0xiflEz8H Hrfdl oxy-

upplt i IC gas- phase oxl dati on

Qéﬁ“ﬁ‘i ar asaatQHé'ilﬂét &f'h é‘ata%@%%%ﬁéé@ SMidatRiCleagtbrgases
a catal ytic gas-phase "oxidation reaction oc- curs

gnﬁllsﬂﬂ ﬁc\ﬁﬂph PROtRRS SoMposigene ashedhaiitiapREb& okitlized and oxy-
Ioa producti on process using a catalytic

gasiptiasgaoat thetihien of trrctatalytis gak!phasb axidationlreactor inExam-
step of a reaction product. Therefore, generally, an
phehh(and Comparaiive exemnplel1)ection step is supplied as a
portion of a gas at the inlet of the 4 catalytic

gd3gpBds 8 gpaphl plating eempositions obtheanatesial to e oxidized and oxy-
conmposition of the gas at the inlet of the catalytic

goB I esaasnal ihetinish of theealalyliEgas iRase GXIAOPHEACKS 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 change in 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
calalfd gas-peadeo g atidm i@ e, obtainSieinget qontpoditivtt bothe gas
process, it is not advisable to increase the supplying
atthaninletfof therearivtici gas- phasecoxidatibinzedctond  Bustigem other than us-
the catal yti c gas-phase oxidation reactor while 10
keethienexhaust gasparsinertarascsuch agasitragen loe watéretapnir, oha gas ob-
catal yti c gas-phase oxida- tion reactor constant in

taided after obmaisting ther edaust gasican be stppéied tg oplaigthe target
pro- ductivity) with the same size of the equipnent.
Tamposiiopafdne gas @it eaejplatiod the tagsdei ti on of the gas at

the inlet of the catalytic gas-phase oxidatjon reactor
cohle fead rates pgswe@@ﬁaw cwnana%a&te the dota| ampoynhef gases

?&Dfé&ﬁﬁw@éﬁéﬁﬁ% Ay Rien Dedarie 'a'ﬁm fe. i %'ggh a pro-
t,0 t hat h
Hicfon oPIRRER b Pt R EEIE w?aea%siﬁe RSB AR £ mate

F?‘ﬁﬁ 58 gélﬁ eglag'r‘?ng)?ﬁ(gfq%i t%ﬁ r(%@@lcr §%Cgh%€ea8)? agﬁ&ﬁ hé(actor while

Ke n@tﬁp%%{)ﬁn'mo%'mq Ooftf Qg(bfjfhéqme?ﬂfjﬂ% (%'iélyp%gas phase oxida-

ar O ygen are m xe

fiSA %ﬁ&BF cE‘P\QQ%Hf # drﬁelsfb%thﬁlda Fa‘?gerapr‘éahé‘ildﬁ té&pacity (high pro-

gas- phase oxi dation reactor, ncr ease a decCrease

Gﬁcﬁ\hﬁ/[) QRN the Ham size A tﬁ@eh@@n’f@ﬁﬁ Phis(9bBEAGE 10 kep the
generally cause a change of '‘a conposi- tion of a gas

abnipasitionl ¢fithe gad dt fiee pikad ehd tatahicqEEAsiTdd Gidatfon reactor
necessary for an effective and econoni cal operation

cbnstaat, iris theckssarypo daessatint supplyidg bendiint jpé tHeoexrealist gas
safely. The present invention is quite useful in such
anddbe &iké fnom saideoiectiamstepranshthedike cand be aagslitetdie total
generally to a reaction in which a mate- rial to be

axalint of thingasng ah pass thraugle s wholerprogesseinciuging the catalytic
material to be 5 oxidized, propylene I sobut Ien

Géﬁ‘tﬂh@ﬁ? ogrifiafiondeasies increeses @xdessivelyiadeariilie capapity limit

g | i ke can be exenplified. Especially, in the case
AESrat erial to be oxi-

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 composition 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 invention 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
oridized) prapylend, ésnbuaylena yigdiarpbatyh d)cotibk dichyleinaetigacrolein

t he expl osion range into consideration. Especially, in

ahd the ke nan bevexenpifiedi t Espegially, én tie easecthadnateriat teebe oxi-
feed rates in such a way that one of the feed rates
dizedhe isadbutyiens, tediane but dicpbdl @muetha@rcga'm, thieppresent invention
cont ai ni ng nol ecul ar gen is adjusted in advance by

rae heanpigdi eﬁfesﬂvelbcrlédéeumgsertt inventine, wheeehppaingvgas
fromthe explosion range and then the other feed rate

p@,ma@pm@ﬂéwst&pfw@&wm@tq thepatalytic aagmli'@SPtowqﬁtsoaar@ﬁcfor a

iﬁ?c{wiewgiﬂ) OPalarl ian bidtashend8 Teeh e 035§'°§Bfw'ng

on,.B outs de the

il et GRERR A e i 0SBY B p kg aﬁﬁépgﬁw&d%ﬁt'% Eoriideration.
o1 YR, B rBBeit fuariot B bfegpraps sfadibir B8 fgtes i
Qietd G Wa f?’la?oﬂ?%f ﬂjit? f&%hﬂa%seﬁf t@%rﬁ‘at%ﬂﬁ?ﬂoy%é 8)(!9%d%ﬁ16 gas

oxi dati on reac e axl

ﬁ aﬁ‘ﬁﬁ@?ﬁol %?‘éf)ﬂgjénqg '&E@.Pa‘téé‘m Sdvané By inERRsHSit 8F decreas-

I nl absci Ssa axlI s repre ents a

ﬁ@“@ﬁmﬁead:féﬁﬂroﬁfav?am&ﬁhé'e Pshh %g@'aﬁﬁﬂth%ﬂ th&btidl feed

the gas at the inléet. An epr03| on range showi ng as an

rHtReE atipReR] BY lrﬁreééul:ﬁ? f JreRGFedsIa] it thRiahi td the composition B
possibility of an explosion when the conpositional

paine softhatthe mahepdsitlorisarbtheonaylofthe chzthgexygeanthe corposition A
into this range. In the case of synthesizing a

poiod te thencarhpasitian & peintfaf asitsitie te exp!dsit)hcrangeact-liarﬂinaﬂer,
us- ing a material to be oxidized and oxygen,
sdiplesakle@mbadimeghis explainedibylusingFig. A5anchigr 8act or
is_determned to avoid this range. As nentioned

hefrigi hised graph wlaﬂmsémlfmns&f@amr@rﬁl ¢o Qﬁ@‘ﬂﬂi%and oxygen
poxi dat i act.i on QdUCI ng net hacrol ein or
%@ﬂé@ﬁ?nh%lri% Blylin gasadigseioxidayion reggiore nythisaraph,

15 8 e PG A S e i
Bhathé abali¥da GxiE38pRiLaREs & EbARkRich RS Naterial 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 & 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 methacrylic 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

tykarge ertiahpbutyk altphel oramethaeraleinas @ matenalrtodle dadided sthe
carried out at the A point in Fig. 1 which is near,
chmpghitiontaf iadggs atthednlpt oka cataldicggss-phaschexidatien rgackor
operation of a nornmal |oad (a normal productivity), it
lendsdp-berome eerican explosion range cien thaugh ttas gaﬁlcﬁa thenexplo-
inlet represented by the A point in Fig . Further,
slﬁntrﬁeg@a@,%cqwatlt igiMppeaRt ‘iOoﬁW% giving ﬁ@aFﬂiY% rngswlgu atmos-
neces- Sah% opergtlng oad is increased to th

aher@cfﬂ?'ar{ fV'QVIﬁEOE'tS Jtalyst E}el In Hig cagesof %Vé'ﬂief?éz'“g
dlrectl re conpgentrations teri

el ol R sAaEE S AHass pudlar s uehg 430 oxygen,

Lo SRR 2t PP ried A Bk OGS s 4riFi 2l nyFio.
WAL e b By e SRRl SRt hBcat o, “becauce
{16 (REIERGS ot R BRIGFPL APHRE) I RoFR ABHARIGRSFs car-

I't need nto e ex Ion ra

HQ@ oh?mﬁthea @(Brﬁgﬁ%}n@ﬁ oi‘ la‘{j‘a‘s%tthé’ etlepPEHrEsd bf’ﬂ%jh point in

tions such I sorder” of a gauge gnd t he

P@{ QOV Fyrthier, Atk Bade Bt 'a‘h&ipe?@ﬂ@ﬂhﬂév@fhe%ﬁ&%al load is neces-
lowing this route changes (increases) the feed rate

Srypag aperatingf 1ob4 i icredsectoahe dinggidn 6title Bipo #YFIY.1, that
gas, air and the |like as an oxygen source and the

ise twltheadliee adiont wilee reedomicealratianoef ariaieriatdo de axidizecamd oxy-
time, and it is difficult to change the condition by

gen inotiiengas At hedolet ate Inicrenseid; hduchanger efdbh-commpsition of the
the explosion range. 25 Consequently, in the exanple
gapahtheninigt grom theaf paintde the M goiat genaraiintaliows theeoute shown
material to be oxidized out of the feed rates of a

asths datted ing in Blanyicasas i, auchhasnetbad ey Aet be safe, because

fSinéscn q?«”@étsne'ér‘%é\%a Sdih seé?ﬁ%%%ﬁ%% ipeisains may
i.nt t At tli] 0| nt rethco tlton ft € coss condi-
{10 e P ‘b’sémb r!:ﬂez%‘ée &e ° Pﬂ‘é?"ésa%e%r R

ﬁ&@?uél?gg avﬁlg&dtep &f Q‘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

line 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

inlet isapeved froetheff pdint o theold poimd. mAt thel lapoinb, the concentration

oxi di zed. Subsequently, only the feed rate of the gas

obthemaiteripl io becidirze®joydraervedly dicreased perdmparinokith the A

the material to be oxidized and the gas containing

peindchutdhe sepgentration ekexgeads arlitle Hecrearpd awomar@ﬂ with

of the gas at the inlet is noved to the targ

H@ﬁ A poiffe apd th%owln@ cpppRCtingdhRde PeiRlta W@ lﬂt%meﬂtat@& point
5 oi nt cllnln, because, wth the sane

i feclihig.c TS Do BpRANGY SXHGETHiR GATBRTIS with the

ol 838 othet IR 0B SRasPy spVely B s Sedfordhe ipifense of the
8L 3 vl ot 16 B ot d St Bb Bl ¥ ine g gate of

?Iji“@géé %angi’mb ona?gmh é@%&gt@@h&%?ﬁf% f&tgﬁPQ%nal to be
'ohfh‘?‘zcﬂﬁé’nd th %aél’&’?ﬁt'aml frfble&{”é‘r'@ﬁl te'ﬁe?s &ér‘?&‘tlﬂaf compo-

e gas at t nlet sa next ace,

%K@%f%é‘@ﬁ‘s%t %é’ﬁﬂéﬁ@%\féﬁ taﬁh@@&?éf B%u‘\tgaqiléré t'i‘l%csolld line

essary i s explained by using Fig

aenhéctirightheb péinBicapile Blpeint iLMiclihing, BecmBel WithnBe @.Errm rea-
material to be oxidized and oxygen in a gas at the

soheais the above] theydropogins-gfiias enatsrialabibeoxigiast i comparison
this exanpl e, changing the conpo- sition fromthe A
pathrthetwehalb gaB gb thentnletds desremsdd relatidelyr &aairesult ofthe in-
oper at i ng | oad. A change of the conposition of the
geeasgt ofithe feed eatefof ghe gae containing maleculakoxygesi niAccording to
%Haneral ly follows the route shown as the dotted |ine
aBoNe pepsedureshe tisk issadhicadi n@pﬂaswanﬁgn vathdbetrpete of the
rr;&)@ si.tiopn to get nearer to the ex&l osi on . range, t han
eienaschaiis 1speesellied 8y the Aoleddne ppd it is nogsible to
n d rate of the
5§§H€%ﬁ1@aﬁ=9mnaﬁheﬂ tiie. 55 30t nBE s the feed
oxi di zed

colritielond PlasPoe g€ pdBif & dPofineEilar O dfifp tgac is nec.
886aA/NE eRPIRR by B8ingTFiENe 98], 8Ys, Iditnd AL 5 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. Consequently, 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
obtheHeedbates afthd adbtetidieto hiesdxidized edddke gas coatgi@ing soolecu-
with the route of the conpositional change
loe pxygem isededrgasdb atifitst add theneompdsitionios thogas at thieainted is
change the conposition of the gas at the inlet safely.
deso the Aanointdotthe intefmeldiaienke poinine Subagaudrdlyfonly the

%%lgnt to the b point and the solid |ine connecting

Bteef the matquﬁét@@@xmze&r@mfém irpd mtehef %@rmawal to

in the case of Fig ) Further, in the case there

g pxidizeg mmga%{s@@ﬁtrmg Aoegulan aryoen ipEesiaaged &nd the
SRR3R0 S Uk sl e SRR R E Bl B oo

5‘3 %ﬁ}g?tfgt fgAts e?ﬂéth‘éa i 8Bk P ialtefon with e
2t orhBosi o TG Bpot 2epiBefitRy) B @S s i Fispos

pqatea&@ﬁwggm%?q@%ﬁwgaggé 42t e RO, R Fbdbon that
FRIGRTHARICRRN He ADAMOINE bhotRbrilihd |d ine connecting

resultant mx- ture 1s supp |ed t
BRYD poRs B the gwrﬂraré QRIPINY is hE 9§ir9fhdmf ﬁﬁ 1.

general ly has the | owest oxygen concentration of

eUrirsr0n the Eabe thére- exsts ascoMlehtraorrbfa ratandl tbite oxdized
iIs a graph plotting conpositions of a ma- terial to be

oxrrebpoediranid the)gwest axygepadnebntrhion of e edpldsion limit, an ex-

catal yti c gas-phase oxidation reactor. A

&mplﬂewhicatémluwfs a metined of d:laﬁngim:g bBecompatitiadacross the above

cor r espondi ng1 "the | owest oxygen concentration

Qﬁnqené'aaﬂploaa eomateral to bBrOX!(héer ingdv efor examplgnin the

concentration of the material to be oxidized at the

frﬁSﬁ WﬁHSQBHMﬁPQ poMeHAGipleinisUsedanibe rﬁatemal tq laﬁ euigized in a
angi ng the ¢ osition directly fromt

G5plHE B thesE QAT eREUen PhieTaIB AbiRst MA@ berok-

s . the C point, for exa an expl 03| on r
B35 BRga B8 Plraring, P SuBh reinien HhatiBF desyiant 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 composition 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

Boint o tHeeB RiHtaiceogrihatconysadibrt peinpsuch as the C point, for exam-
conposition is changed according to the above nethod

pleg antdxplasimorarige cart'ftse vpidedt bt sididhr acasaralpoineoutsice the
conposition is changed fromthe C point to the B
prplosicadaengdisughtas the € pont dawirtgha dosgositionve mhicht Agsncen-
the conposition can be changed safely. In short, the
tratiom bétheamatesal &s batoxitlizad Forgesnding tqqt@edqwestrpxygen con-
which, in the case there exists the conposition

pentratiqr plthespksion limg aneramoxygas ¢encenyalian a e lower than
oxi di zed: R(c), and the concentration of oxygen: c),

{heclowest q(ygerkc:@qgntrah@@j the explpsianding Wyﬁnq—\i@gfm s’an in-

ylsate dton L s Riiek pPIRGHION s SRl SSPing to he

ox.i di

4bpde mene d P ﬂﬂteéas%foyﬁﬁ?}wnaoﬁa%ﬁm ; Wgéﬁ@&?@dﬂosmon
g[#g@epffﬁqm e ekt hoeﬂﬁ%@epagz@{&pgwghe%o@ ielifod as
AT et g ol AP elpAUA o 27T o e " ©

OXI'n)détﬁ)m é?éeefe%&rap@ %SFEEE éé‘é%f&f‘gnr/ ﬁdo?nﬁ)fhe%ﬁé BOVISER; in the

BEES Bilire XKRE thPBompHSition TpSAPRHE '@Bﬁéerhtﬁatﬁinsﬁf a material to be
preferable. Further, an enbodinent to mainly attain a

Bkighesd: Pg@ﬂlaﬁulmetcﬁntéhttétmrp@m@/gbn O)e WhiegsiniGKc) < O(a),
expl ai ne by using Fig . Fi as well as Fig. 1

Ofefk @ (bBand R(d) >ARigpb Mlapbr Fﬂjg s G(ppsiR(bjres thoé lcwest oxygen
material to be oxidized and oxygen in a gas at 25 the
cohegntodtion afzregyplosiogdimiphaseexplosianirange, caleedrrateTola mate-
D point in Fig. 4 represents a conposition of the gas

sial torfee pridizedaand Adeeceate of agasaepnipiding mﬁ@cutacsmxyge@ Are ad-
of a standard productivity, that is, at a normal

nrsted pe tatibe comppsitigpsestinesvay QBMQWQGHW the) sg@agsmon

at the inlet at an o eratl n condl n of a g@
&%UUH wpt%mmﬂ% ﬁtcgr@ogrtmq rpoint [the
cgﬁgén ra io%tc?f aP Pna?énaﬁo be oxndlzed. R(c’), and the concentration of oxy-

gen: O(c’), wherein R(c)=R(c), O(c’) < O(c)]. In the 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 pointin 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
conposi tional 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
Eprgsents :acorapaditién oath avthedn|ebat 419 bbBeatmg criditRn of a
conposition. In the catalytic gas-phase oxidation

highet pooduntivity. onfatt thizoe @pint represerises sinslar ynteonegiateap@nt as
avoi ding a reduci ng at nbsphere when changing the raw

patbie mode ofpigsilt i drtheandatted clickagpaionnddhe ® poihtand the E
the catalyst used in the oxidation re action. |n order
poinhdualtativaly representicemposifivral sanges varighlefreactirdance with a
maintain a nmolar ratio of oxygen and a material to be

wal @peeingfaciies anoperationak ¥ates. Jdhestize af ihel radii phthese cir-
of oxygen. The nolar ratio corresponds to a sl ope of

tlige Caﬁﬁ?eaﬁi@tﬁfmmeﬁéachwm gf a gonlalsysters,ar dydrepison of a
the straight line DE enters jnto 15 an expl osj.on
gapgfeohan %HBWC?'@RREH?NE. MPRTtANGRA asiuabpeMROSEHAN. | t

R PSP ol R R 450 e
Sy et oS TP b Bngpa o o
SEREE A 12 huEORGFaiAe i 1 SRGEPLEH Flnd Mg -

é&ﬂﬂ'ﬁe%io?dé’r%oi\)t@ﬁi‘ﬁ% r‘@dbein%]nhﬁgﬁsgﬁbﬁé,ms refer&tf8t6 Maintain

systemor wth e precisi gauge or an

anediyf fativl of AMPgeAng dRiIzité M) ith BeVXidSEH M tHeQEw gas or to in-
position. Especially in the present invention, The

credse s Wbldr hgtic bf 6kyReran TR moRA USRS chitegpdmistech Sbpe of the
observing all the tines a conposition of a reaction

gfeaghtling PE inMiget4. wi Atd andixerision efitie stmigitTineDIE temeers into
i ke and preferably connecting 25 the conposition wth

aim explosiontraogs Retshown isyfSiged i n t he case of an unusual
access, and as a result, a higher concentration of a
cdrpEsactudpperation itHs neseasarydagopsidad smostpasitiasiaj fluetuation
attain a higher t?rod_uctivit . That is, in the present,
wihin g, iangedH a detted cigclg oard gﬂe@ﬁm%mt efibedk POt whein in-
attainin hi gh productivity to shaow an _expl osion
STeRgnaith the saRcRIALGRS & AROBHAeTBthe doHed QiPigATaynd the E

[?osin{ Eontacts 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 observing 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
conpositional point. 5 The enbodi ment can be

preferably perfornmed 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

givention, ibis a herydpreferapleserabogiosart ifomattainipgi anhightprotudtivity to
represented by plotting nmeasured val ues of

shewan explosing rafigemandet present campesitionalippind canaldisplay as in
oxygen in a gas at the inlet of a catal ytic gas-phase

. dxdodagi dnandiccehsernde alldhe timestthe relafibo diebreermitgeexplosion
Fig. 5is a flow chart showi ng an operating procedure
tANge arting eempAsiHonalfiaii. sai d program Firstly, based
on_dat a of an expl osion range of a specific materi al

t ol It eBICGHIPRGT GAHLDS RYRErRIE PREONEE by UsKG progyaghwhich
%gééﬁgﬁwfﬁ@%%%gbﬂﬁ 5%%5%%@333%3?3@ Gsion
35 S e GiSAIRT B SR wieind 1B ShodBsiy Tt compositional
RS YhictisctBbigeenity B BRRGREABLAR Fuds Shent Ebplich of 2
el pl ol 2o g oy O 17 8 ok i ] T Sy gas-phase

j ' j ' coordi nates of the
bRBESS 'ré/é‘%ﬂ?t 8 %«sn %8(2@9%;;:0%& galtrgeh

measured va are o ed (503), then the

prrag.ems 89IBROSHArt SRGWINBUMbpératifg PAEcRIE bR8Icothpter when
sai d expl osion range on a display (504). The show ng

osing BaidpeRjram. | Firsty-bddeduRlidatal df drhexposlonrandieof a specific
operation of the catal ytic gas-phase oxidation

mederial do be(didized Sadfoxyger dbeingeudet] itive ekplbeionaangy isighown
out the present invention has been ex- 25 plained,
owadisplay (b@1)or ddarat thendatataf dme explosionl rangé etaybe newly input
these enbodi nents. For exanple, in said enbodinents,
daterfranvser wraleeadytkaomd date previowshyistereddnea praguam or a com-
cont ai ni ng nmo| ecul ar oxygen are increased or decreased

Résamaneey. siecondly feRta Mrasusnasleisp ofa eongageatian of a ma-
tedapEEPE peiind (ends ebhecntEon &t SHOPRCOEkT dgpoAt the inlet
5fatplgec'ataly1ic gas-phase oxidation reactor, a present measured value (R, Oz)
is received in turn (502). Thirdly, coordinates of the measured value (R, O5)
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 invention 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,

12



10

15

20

25

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 perforn1a | arge conditiona
change. Mre specifically, is possible to _repeat

gfm edes BrRywWe changegl atﬁhem timngdtit is possitieto adjust the

words, to reach the target B point through the five
CRMAOsIPNAthg #ilat to tbqput @fzhe@zplqwn B59hown in Fi g

6. Hereinafter, the present invention will be entere

| nFB”B%'i ] ﬁ%‘d\ﬂrﬂwq'@’ﬁé‘ﬁ%@&@o%h ammprﬁscimgeowrngthe ComPOSI-
rst,, isobutyl ene,

BBt e caRResiten B ARt *a%fsb% gafiey 1505 SR to re-
ratt ﬁ'éﬁ?tino o e e S tim e B st dnatitis nesessany to
Z’?Wg DR oo ﬁ@%i"%ﬂﬁse%fﬁ?&3§°'ﬁ'§%@ e BPsgplaogpeat
\Mé %éﬁ@? Qﬁ{?ﬁﬁ fﬁﬁf\:@eﬁ th?'éé)ﬂﬁ%samoc%ﬁer ﬁ?ﬂdé I?@ r %rget B

set osl on range

géﬁﬁ‘fﬁﬁb'uﬁﬂei | Sg@ad@ eﬁglﬂtssm a0, b3 b@, b5 %ﬂH%'lR"Frg 6.

rocess rn aty and ‘oxygeh i s subj ected

t OHefeinafidr, Eﬁb &%@@Hpﬁvé’ﬁﬁmﬁ/ﬂp&@bﬁteré@ o IdethistwitieRference to
air and an exhaust gas froma 20 collection step were

e el eRgmpleewn in Fig. 7, the nixed gas (the A
poi nt) a Justed to have isobutyl ene concentration of

Exatnpgly 1vol ume and oxygen concentration of 11 % by
vol une was supplied to the inlet of an oxidation reac-
t oAt firshdasebutglest, gagem amd hitegeal weretmixed stitpvariisusdposi-
as a gas for dilution in order to adjust the
donpoatios by . usihopan experiental desiveoped sxpedmeotal datasobeompo-
changed to isobutyl ene concentration of 4.5% by vol une
shienakpejats mexwlpapn&ndomotmw@ xniesien wede taken.  The
poi nt, wi t hout changing a feed rate of the
&?‘Pﬁ'ﬁ")"éﬁta' \ﬂﬁ%wﬁh%'rtﬂ%& R agnpder fistalled with &@dprr%( &m men-
s 13 increas
fopsd Bpput, Qﬁﬁﬁ&?ﬂmaﬂe& ie3roe) o SbeAr prRlRion fange with re-
. r.at % volunme (the b

SHERES isGRRTBREY Pholhava R0

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 oxygen
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 composition. 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
inoraasedet firstdo asohutylgpe cancamiation of 5:09% by véluarephd 2xygen
At first, nethacrolein, oxygen and nitrogen were n xed
candentration of 18&1’48/@@3/-v01me i( peiat), esdihen sifagd aaie of air
experi mental device, and experinmental data of conp

was jnsigaseshioisebutilesterrprespiration af 4/&de bytvolune |amg oxygen
epr05|on were taken. The experinmental data were
¢H@NtaHes 05@&@%@&%%4@!6 IBANUPRNG 8 195aR BhRAR AXRIESION

ti oned above, and tEe Cco ter vvaaI set to show

RGP LA CPRRgET anehpold s 2 O JigBIAYAS FIUMINRG. 7. and a
RrSeHibag Ehdnge RBs Paciaimsst o d 1 1854 Ehpad Bied BT oatndg sately
S BIR oFBt RS Tabh Mo BB TN FLO00E & i xed

@ggim% ssshown in Fig. 8 the mxed gas (the A point)
ad] BT to have nethacrol ein concentration of 3.5% by

vV liYive:, @r&éﬁ’ﬁrb %ﬁ @frbﬁé’n Nerd n5ixed With\Rridi8 composi-

was supp to t'he”i oxl da 20 tionreactor.

tidial ?éﬁ@%ﬁ uglﬁﬁ dn’ &Bérﬁ%rﬁﬁi H8hk UhPEaIRriRentHP@atadT cdmpo-

gas f [ution in order to adjust the conposition.

ditiemal tpirkts Thabing SplcHeh ahd mat caasing Flo%mérb faken. The
nmet hacrol ein concentration of 3% by vol une and oxygen

experincenttl dataowerefinputinté &yomputeransétalied Bithahatprogram men-
wi t hout changing a feed rate of the gasfordilution.
tred abeve; laaddbe wammeerf wasedt toasHoe dnreaplosain wngewsith re-
de 25 creased at first to nethacrolein concentration
sﬁeczg t® pwthacrotsin apd axtigen poendispl@ycent rat i on of 9.17%

y volune (the b point), and then a feed rate of
méﬂ ReRrOdUeliaN Rroggss dwhé‘&s@etwrwétrh@w eKxygen is subjected to re-
concentration of 3% vol une y 14
6 Shedit BRtSHergioade dpende Berclgib ar ﬁ%ﬁi%wwssgas
APl i B By S 0§ BB SRR 8L el gas (e 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 the coilection 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 perfornmed 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 sane as in Exanple

1, the m xed gas was adjusted to have isobutyl ene
concentration of 3.5% by vol une and oxygen
genwencentration 0b9.28% by vplunod, wateile( tioaitdrimpa graph Bf amexplo-
this state, the conposition was tried to change, by
siaey reagiersycaa terposiivaabpointshawiy bereediapldy sasf srexiviy bt IEig. 8,
of air at the 10 sane tinme, w thout changing a feed

aada ergetlead gbange wasiparfasmed: o Thedbad ghenge was performed
concentration of 4.5% by volune and oxygen =

satebeand gidrhgeiineryde e explosien range 3 Swn in Fig. 8.
follow n H;fg dotted line in Fig. 7. However, in the
Q&W%aﬁ‘?‘e MR Aposi ti onal change, the conposition

Vi By LR REoSEssute 281 EXREIRT: KIS PRGOS e anlusted
b Btk REBIMPRe Eea it o BT S By i Brvebrtepnpegtration
S, O RO, PO S DGR 400 e
LA ) b s D T AR 4 v
BBHRATHE) ﬁitﬁo@"tﬁ'\aﬁgp@e@' fdetf %t@%f tﬂLe[e gaé"fortdﬂﬁtitgfﬁiﬁgti%%ﬂrﬁyiene

w t hout changi ng a ed rate o gas for

EOncatRiRA &l £5% BPLEIARTE ahd @@/ggfn SfddntrafbH ® 1298by volume
oxygen concentrati'on of 9.23%Dby volune (the B

theB point)o FolRmting tHen@otted firgslinl Fige7i nHov@veB.in Heavey@rise of the
in the course of the conpositional change, the feed
campositioaar chdngs, tred eompoditibh evadliatdenwedmedntovhie explosion
liable to come into the explosion range in the

rangenintthe odcimiheofiMhept paint, sy thereaftenfhecoparation pesatisaomtin-
was di scontinued. 15 CLAIMS 1. A nethod for supplying
Hedction gases in a catal ytic gas-phase oxida tion
reaction in which at |east a material to be oxidized

GRARArgte Exampiagng

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 point). From this state, the composition 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 oxi daGClLéiMBeactor is changed from

a conposition A point [the concentra- tion of the

mat i a meshos fandupiphdng reclipn gasdsime catalviihgasiphase oxida-
of oxygen: a)] 10 represented by plottin _
ionwasiioatn wmidt atlrashamateral to benxidzed ﬁﬂgdi aagicentaining
concentration of oxygen in the gas at sajd inlet to a
ROISHANIYEER a59 irmwer? 2Rg the spredant EtDFTHFﬁ Srsuppiied to a catalytic
mat eri al to bhe oxi di ze he .concentr.at

@S-PBaSRy ewd dafipp yeagtof, @ﬂa@%@@ﬂdéa thlaf fERE r@@ﬁﬁé@? Fiajgrial to
Gublieata ed BT B oL BB B
R @ﬁ‘?iwag‘? ?g'ﬁm‘ﬁﬁ%ﬁ? adak R TEE PR ges
5@%0@5{15@&? ﬁc.%é cﬁg}{g%}é frlggr?n% %glﬁ'{b%%lt o@oﬁgbnﬁ [tpe qoncentra-

t%H 3 ﬁ’l% rhﬁ?er%ﬁ( 85 'oQRilie%“ ?anthHE ﬁ%ﬁEQﬁl‘?aﬁcﬂ{ of L oxygen: O(a)]

reac gases he ca tirc gas-p

r‘épré’fédt? ‘iﬂ&ﬁlh '& &?ﬁ'k‘éh%ﬂ&'l bPtHe rﬁbf@rﬂal thBS b%ld“zéﬂ“ﬁnd a

rate 20 material to be oxidi zed
@dﬁi:efnh%tlgﬁ%f SRPGEN [H e g{&ﬁ ﬁfddf@rnlmweébmﬁogﬂws sint fhe

advance by increasing i decreasing it to the

chricegitriation afatye frizeenidl he bexaxidizedi Rib) r @ndtheacshdeherativh ef
other feed rate is adjusted by increasing it or

cegeea(b)]lwith ta provisedhat the ddmepasitigpoAipdimrari! ihei compasition
that the conpositions on the way of the change from
Brm@irdcafpwmpaaitiomsmitaiﬂeta)rar@e ie ovhicts thel matasiahto he oxidized
fall outside 25 the explosion range. 3. The nethod
st oxXygRn PesRibly daaet torvayas @xplosiam@ncexmiesien cange), and R(a)
%h Bhase oxi dation reaction according to claim1l
(et and O lehe*c 4b)] srimpositions an thrwel o i sargHom the

nt ncentrati on of t gt e

SnEpStan ARt g Carmied<ian B Ak Ab RO {fcplosion range.
A c) er e| R(b) >
R P> R elhod ek stpPhig resclipn faste In 8 afale Gas-phase
S48fSh FeQJE%SHtarc%}o‘?ﬁg ?J clalm §%wherein one of the feed rates of the
material to be oxidized and the gas containing molecular oxygen is adjusted in
advance by increasing it or decreasing it to the direction away from the explo-
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 paint fall outside
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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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 program 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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