; noe3eh@ h=l : <6Tl . PRODUCI NG | SOBUTYLENE AN@'NETHANCL
BACKGRCUND OF THE I Mitdidihni cal Field 5 The present invention rel ates
to a process for produciigsésobutyl ene and net hanol. More particularly, the
preésent invention relates to a process for producing isobutyl ene and
net hanol in whlch’mmumnmnmummgutyl etper i s deconposed into isobutylene
and net hanol, and nd nethanol are 10 separated, followed by
recovering themindividomdty, thereby providing a process which can obtain
i sobutyl ene and net hanol in econom cal characterized by suppressing | osses
of nmethyl-tert- el ated Arts
15 A net hod of ?ggg\}ggﬁ @RI gﬁ%ut ﬁi\ﬁne anc? net éﬁgzg}tﬂ)tﬁc}%g{ﬁpom ng
nmet hyl -tert-butyl ether into isobutylene and nethanol and separating
i sobutyl ene and net hanol respectively therefromis known (e.g.
JPA47-041882B) . However, BACKGROUND tOF t ITHE NnENWENTIONavy conponents such as
i sobutyl ene dinmer and 20 triner and the |ike formed as by-products in the
first steflecntomtefiebded, and as the result, the activity of a
met hyl -tert-butyl ether deconposition catalyst markedly decreases. On the
ot her %hand, wh %Pﬁﬁﬂeﬂméﬂﬁéﬂtwnvﬁ?Qh@?%ﬁ%g PERCe®difPmpreducing

concentrailon of _t hese heav¥ onents , 'H¥ tert- b%%% ether as a row
mat eri al '§°QEE$ﬁﬁ%ﬁi€BdtW% Bap JIRES RAEY ¥4a¥¥%re PLELEHLBBI em such

di sadvant cononjcal . SUNNARY An ob ect .of the
pr esent |%§§§?%gﬂsi§e %k%ng?d%InxﬁFﬁg%ségf Ngﬁcgggghty eﬁ@dand

met hanol , ngPfRhbS! 1Y HSCOHTRRSE -5% warétﬂ&it Yds %'&%@p‘o’&teﬁ EL%‘EBUt yl ene
and nmet hanol to obtain a m xture thereof separating Isobutyl ene and

met hanol ibebﬁfyméhéOaﬁ&Cm&ehahSQbUhMBEEEOBﬂdymEhBaaﬁH mB€hdhduaklry, the
process suppressing a |l oss of nethyl-tert-butyl ether, thereby being
capabl@®@ oéepbtatedngfokb@ueglhﬂﬁ!&ﬂﬂb&ﬂﬁﬂguthemllmammmmmamﬂy thekietmgl v, the
present invention relates to a process for producing isobutyl ene and

met hanol PBapifiingga rasaas widchecan| obbain plaghutsrlane iamdbmesbanol ene
and net hanolto obtain_a m xture contajning i sobutyl ene and net hanol ,

separ at i ngPi S6BRPPLEAL ShérﬁﬁFﬁgﬁéPdtngégPBFPFﬁéPEb}°FSeFe85ver

methyl-tert-butyl ether as a raw material.

Description of Related Arts

15 A method of recovering isobutylene and methanol by
decomposing methyl-tert-butyl ether into isobutylene and
methanol and separating isobutylene and methanol respectively
therefrom is known (e.g. JP47-041882B). However, according to
this method, heavy components such as isobutylene dimer and

20 trimer and the like formed as by-products in the first step are
concentrated, and as the result, the activity of a
methyl-tert-butyl ether decomposition catalyst markedly
decreases.

On the other hand, when a part thereof is withdrawn

256 for avoiding the concentration of these heavy components, methyl
tert-butyl ether as a row material is accompanied therewith,
and therefore, there was a problem such disadvantages in

economical.



15 i sobutyl ene and nethanol individually, wherein the process conprising
the following steps: a first step of subjecting nethyl-tart-butyl ether to
deconposition reaction in the presence of a solid acid catalyst to obtain a
reaction liquid containing isobutylene, nethanol 20 and, as by-products, a
di al kyl ether and heavy conponents conteai ni ng an i sobutyl ene dinmer and an

i sobutylene triner; a second step of washing the reaction |iquid obtained
inthe first step with water to separate the reaction liquid into an oi

| ayer and an aqueous layer; 25 a third step of subjecting the oil |ayer
obtained in the second step to distillation using a distillation colum to
obtain a fraction containing isobutylene and the dial kyl ether froma top
of the distillation columgyaMAR®CioRN raENt BNPERYTION3 net hyl -tert-butyl

et her and the heavy conponents froma bottomof the distillation colum and
a fraction cont anniieceblfythé¢ priesenttyi neéhet ofi icnta priale deub pofoddus
distillation colum) and recycling the fraction obtained fromthe side cut
5 to the fiorspredepingndsoputyilene andmejthangdj.ceompyishagdpaonposingr
obtained in the second step to distil]ation usingag distillation colum to

obt ai na fledt¥loteddmbatyilngther Hate 1sont vlend 294 nefhanat teiekRtah col um
and a fractipn containing water froma hott 10_of t di stillation

ol umn. | BREEHEERRTe O SErRe ERARAG G oS e me thanod RS M anpl
of a prodygti c ' [e ks {,0n ation
of Symbol &5 TaRPER EFERRESLEL Mhd By v BERT Y eng B T ¢
Met hyl  t erdudiilods Gl 166a% hl - £0F UBGRYROSERLLD) t
(objectivéﬁbrodué?§¥ﬁ7.lFEoba?g?gﬁef(obﬁegtiveygrogu%? )t?éﬁf$¢égﬁgﬂiut (
recycl ed )capable Wéshobgaiaieg, islkdbutyldnd ayd mé@hihol\Vh edcdrideicall 2.
Waste water, 13. Fraction containing Methyl tert-butyl ether and heavy
conpodént s DETANareDyDESOR PRie@erdr inven thiENtedN thie o ratpiayss rEathe
present invention is a step of 25 subjecting nmethyl-tert-butyl ether to a

deconposi ATHYERS [ IGP I Hifn e ande methsmol CanRFsEing dRMRASIngG obt ai n
i sobut yl , t |, , by- t di al kyl eth d.h
conponent TR Sanky bt ke Bies otk G Sbitefaie Antlae thoRen o OB e
connot ny. . . Hehy
Cn'the £1 s ARrafR ddr AT S duivitdd [l Hothadlt | Mepdifac g Ot 192,

silica is st diRehnd s RPN AT r&Rdh Fhetety X85 ASGhyer usual |y

adopted in the first step, the reaction tenperaturée is usually from 150 to
300 ~1and idebutBAdnieorady asstiandls imdiatidud I avhexrsimathe pvssase to 10
kg/cnm2G A feed rate of a raw material is selected depending on the
reaction tecommrising thehefoldowing ghtepssure, 10 a conversion of desired
nmet hyl -tert-butyl ether or the like, and usually from3 to 20 (h-1) in

terns of |iquidahddmst ke afelsstiartimeyme thHe tefthyivlgather I)ﬁ‘huefi ed
ft l ed i t i t. Int t, f 1h
recent 1 s Licn FERRHTOH £tk ER e shfeicion T M atifettat st
hed w t d | Ll
Fayer. Conh (LR edBRBErR1hed, LOABaRHLAL 10BKREy O IAKERYE
fol | owongsand, Mad Ny SHEANEESS el AIWLKYPEStHEr exid Acd A PR &6 $teh as a

sieve tray type colum and a rotary disk type colum can 20 be used. An
oper ati on quressining sanusisdbytyreme cdime8 &nd cak G sobutylene trimer;

a second step of washing the reaction liquid obtained in
the first step with water to separate the reaction liquid into
an oil layer and an agueous layer;

25 a third step of subjecting the 0il layer obtained in the
secondstep todistillationusingadistillation column toobtain

a fraction containing isobutylene and the dialkyl ether from

a top of the distillation column, a fraction containing



since it is controlled at the Iiquid phase . A weight ratio of the washing
water/oil is usually fromabout O . 4 to O . 8, preferably from0.4 to
0.6. In addition, a part or whole of water drawn fromthe bottom of the
colum in the fourth step may be recovered 25 to be reused as the washing
water. In the third step, the oil Iay§r obtained in the second 5 step is
subjected to distillation to obtain a fraction containing isobutylene and a
di al kyl ether froma top of a distillation-colum, a fraction containing
met hyl -tert-butyl ether and heavy conponents froma bottom of the

o PSR AP A0 08, P R SR R o
Lhe <1 deoftinkSal eIl gLt LBURA" hashePralPUlhl Loatatpgoect (1€

or di nar Yméi:ﬁ?il.l-féﬂ:oﬂu‘éﬂ.Ugﬂhéﬂchréﬁ 8Ss8d8i 8Me bEarnbyRestehidRion val ve
tray type columm or a packed colum can be used in the third step. The

oper at i 0BoRURAAS UARd i fedydliass Whe ERacghohOobbadnedctton e dirhd caft t he
colum by cooling water of a tenperature usually used) and usually from4
to 6 kg/ trpRGhel5iTht sktep:candliquid is withdrawn froma plate in which a
fraction of distillate of the top of the colum is not contained and a

content of headyfewhpreier o5 sihieciing Ithes pgueoushdavesr obftadmeshy of
2nd to 5th plates in a.theoref,jcal..plate nunber fromihe bottom_of the
o i, *iA P st B 5P PR Al T 5y BeTRE a d SR T Ea o H0 iy

hyl - - [ iy d d h [
ety ! gL S ehcaadl BotuablnaTRLeHINIAT S0 It LPGCqgent ration

of nethyl "tert- n raction of the™D e colum

becores @@y 13Q thSntWiimPLNE BYe M HEn cbﬂﬁ htﬂﬁiﬁa'ﬁgﬁéﬁf £6m @fpdiomPr esent

invention, the water 25 | ayer obtained in the second step is subjected to a
di st 16 | atoiforhe0 adksitdill ad Loat leai@mnf.r action froma top of a distillation
colum and a fraction containing water froma bottomof the distillation
col um. 6 Conditions and specific exanples of the present step include
the foll ow ngs. An ordinar% distillation colum such as a sieve tray type

(o}

colum, a valve tray tHREEEOPERAREPTIONCRBHEOPBANINGN be used 5 in the
to 0.3 Kol crmelornd SBRS o IR BEER RIS A% A BEOROPRYORIRERShr ocoss
o de cur Bogrn Ff R RN ARIRM T Sy T e
15 Explanation of Symbols
1. First step, 2. Second step, 3. Third step, 4. Fourth step
5. Methyl tert-butyl ether (raw material for decomposition),
6. Methanol (objective product), 7. Isobutylene (objective
product), 8. Side cut(recycled), 9. Washing water, 10. Oil layer
20 11. Water layer, 12. Waste water, 13. Fraction containing Methyl

tert-butyl ether and heavy components

DETAILED DESCRIPTION OF THE INVENTION
The first step in the present invention is a step of
25 subjecting methyl-tert-butyl ether to a decomposition reaction
in the presence of a solid acid catalyst to obtain isobutylene,
methanol, and, as by-products, a dialkyl ether and heavy

components containing an isobutylene dimer and an isobutylene



and to recycle the fraction obtained fromthe side cut to the first step.
By adopting this process, the anount of nethyl tert-butyl ether |lost from
the bottom of the columm can be reduced and it 15 can be reused as a raw
material for deconposition. On the other hand, not according to the present
I nvention, when the second and third steps are changed in order, that is
the reaction product obtained in the f fr st step is subjected to
distillation to obtain isobutylene, a dialkyl ether and a 20 snmall anount
of azeotropic nethanol fromthe top of the distillation colum and

met hanol , nmethyl tert-butyl ether and heavy conponents fromthe bottom of
t he col um¥rimge -f Feadiisaonsoarthspresptéc ekampdesnefi $heubicetedted washi ng
with water t | i nm nate t hanol and water containing nethanol after the 25
washi ng i%nggﬂﬁécgbﬁ fBlgggﬁpﬂﬁation to recover methanol, there is occurred

t roubl esoneness.ih f d w [ f dial kyl r as a
by-product in t#é ?I ‘F\Qﬁ%‘ép&%@a #mr%%%nrhe%ﬁ cﬁ%rs}[aﬁylsgtt’e %ﬁk%éﬁ(ggﬁg't%’om of
the colu ohhal - lagC taks t r | product to distillation,
S contarﬁgdBlgﬁgﬁﬁe?§d§g§§?sgﬁg§gg ﬁﬁ ?%8??% 1%%%&[ when water or steamis
added 5n the fiAsgaStsasé rdact MPSF Eikedobdlr £6tusud Boy Adbptdd agt i on of
distillate of the bottomof the colum for 5 synthesizing nethyl tert-butyl
et her becabeeftinst wbepr thecoedeatiben témperatudderefurmliy firomds@ssary
to separate water fromsaid fraction, further, because nethyl tert-butyl

et her, hed®y3e@npoardtthere¢actdan Reegsurecis disved Lynfneniemordieesver ed by

10 elininatin% water, a separation treatpment thereof is required
pressure to 10 kg/cm°G. A feed rate of arawmaterial is selected

depending on the reaction temperature, the reaction pressure,
10 a conversion of desired methyl-tert-butyl ether or the like,
and usually from 3 to 20 (h™!) in terms of liquid hourly space
velocity(LHSV). The reaction gas is liquefied after cooled in
a heat recovery equipment.
In the second step of the present invention, the reaction
15 liquid obtained in the first step is washed with water and then
separated into an oil layer and an agqueous layer. Conditions
and specific examples of the second step include the followings.
In the second step, any types of extraction column such
as a sieve tray type column and a rotary disk type column can
20 be used. An operation pressure is usually from 6 to 8 kg/cm’G
since it is controlled at the liquid phase. A weight ratio of
thewashingwater/oil isusuallyfromabout0.4t0 0.8, preferably
from 0.4 to 0.6. In addition, a part or whole of water drawn
from the bottom of the column in the fourth step may be recovered
25 to be reused as the washing water.

In the third step, the oil layer obtained in the second



and | eads to renarkabl e di sadvant ages. EXAMPLE 15 Exanple 1 and Conparative
Exanple 1 As shown in a flowof Fig. 1, the following first to fourth steps
were enpl oyed in Exanple 1. Abbreviations in tables are as foll ows: MIBE:
met hyl -tert-butyl ether; 20 DI B: isobutylene diner; DVE dilkyl ether; and
TBA: tert-butanol. First Step: Methyl-tert-butyl ether was subjected to a
deconposition reaction in the presence“f an alum na-containing 25 solid
acid catalyst to obtain isobutylene, nmethanol and dial kyl ether and heavy
conponents including an isobutyl ene dinmer and an isobutylene trimer as

by-products . A fixed bed gaseous phase reaction was adopted. The reaction
t enper at uféeRas sebjected zrAistg Liat iqmbe obdagnasEgaet hgs contgAeddd The

Loe e T g aThel bnd SotiatkyL SHASE FElnun b inf dnlie 1l op
besepar aSH MY GRS o g i heShaz B R MRE TR Ao e °
col um wagohsedehds ffﬁ%%felteﬂ,om% a%et&miaemswdl%rfaﬁﬁwﬁeﬁwet to

7 kg/cneG at "a top of e colum and the weight ratio o e washi ng

wat er/ pi | ceatal @inlgo methyl-terthibidySt eheth@&ron a ayde eRitdigrednen t he
second step was subjected to distillation to obtain a fraction contai ni ng
i sobut yl edd s&rid laditdlony codumar, andnthetfpactieon dstained i fronc dhensidea
fraction containing nethyl-tert-butyl ether and heavy conponents from a
bot t om of cuife 1gi Fecvicdeidoitoc dhemfizsd stepact Fonditienat andi agecific

met hyl -tert-butyl ether (containing a small apount of heavy conponents )

fromthe S¥QBPES, ofndhendhirs siteR dPcHiuded theoRolHOWdn@S -cut was recycl ed

ot Lty 2B A LSBT ST O 25
et hatp! LoD 4Py ALk, O STTY 20 Bl O PR e

type col usd1t@h Ba8dbéohsédeinlitild thatigoatepnd the 21 gHRARINE Was
set to 0.25 kg/cn2G In Conparative Exanple 1, withdrawal of side cut in

t he t hirdid5aspegsswse rexiowsr rtioedondenséhthe ansarhEddowfot hdMEEL mmwrbser t ed
to G oss (MIBE-ton/isobutyl ene-ton)] becane 1.688.
cooling water of a temperature usually used, and usually from
4 to 6 kg/cmG.
15 The side cut liquid is withdrawn from a plate in which
a fraction of distillate of the top of the column i1is not contained
and a content of heavy components is sufficiently small, that
is, from any of 2nd to 5th plates in a theoretical plate number
from the bottom of the column, and the amount of the side cut
20 dependsonaconversionofmethyl-tert-butylether andisusually
determined so that the concentration of methyl tert-butyl ether
in the fraction of the bottom of the column becomes about 20
to about 60% by weight.
In the fourth step of the present invention, the water
25 layer obtained in the second step is subjected toa distillation
to obtain a methanol fraction froma top of adistillation column

and a fraction containingwater £froma bottom of the distillation

column.



Results in Conparative Exanple 1 are shown in the follow ng tabl es.
Nurmerical values in the tables are in ~ by weight. Table 1 First Sten
FeedReacti on

Ef f | uent MTBE954. 3DI BO. 70. 9Vt er 2. 93. 11 sobut yl ene0. 057. 9Met hanol 0. 132. 8DVEO.
00.2 Table 2 Second Step G| [|ayer aft%rvater | ayer washi ngof ter

washi ngMIBE6. 30. 4DI B

. 1. 50. OWat er 0. 160. Ol sobut yl ene90. 90. 8Met hanol 0. 038. 6DVEO. 30. 0 10 Table 3
Third Step Effluent from col umEffluent frontopcolum

bot t omMIBEO. 073. ODI BO. 017. 3Wat er 0. 10. Ol sobut yl ene99. 50. 1Met hanol 0. 00. ODMVEQ.
30.0 Table 4 5 EORFions, and | IREFLFIGeXINMRHREf PEuEhe PEEFESSCEHt@
bottonNWHEl.R0.0DIEo.goégvatero.199.7Isobuty|ene1.90.0thhanoI96.90.3DNE0.0
0.0 On t h&PGLHEP KBRITOEXRMIPE5: was conducted according to the

b - i d . it , i f_th i f
ath theor et | cal MGy B Tlaeadh of Nl B, e Terel ey nfe’ o
was carri gd;amh - a Y ARWAL 9??E%ﬁiﬂ?or &%M?ml\ggmm% _%rngstﬁtdﬂat the

concentration of MIBE in thé effluent fromthe col um ttomin e 3 of
Comparmti ya Exanmgbartnbeeepe 60 ~ by weight , and whole of the side cut was
recycled to the first step. 5 As results, the consunption of MIBE
(converted to @nosperkfBbnt pmeissulret \ilsemsuadly Keornanl .afmbdspiediict

decreased conpared to Conparative Exanple 1.
pressure to 0.3 kg/cm’G.

The most significant characteristic of the present process

is to obtain the fraction containing methyl tert-butyl ether

10 from the side cut of the distillation column in the third step
and to recycle the fraction obtained from the side cut to the
first step.

By adopting this process, the amount of methyl tert-butyl
ether lost from the bottom of the column can be reduced and it

15 can be reused as a raw material for decomposition.

On the other hand, not according to the present invention,
when the second and third steps are changed in order, that is,
the reaction product obtained in the first step is subjected
to distillation to obtain isobutylene, a dialkyl ether and a

20 small amount of azeotropic methanol from the top of the
distillation column and methanol, methyl tert-butyl ether and
heavy components from the bottom of the column, the fraction
from the top of the column is subjected to washing with water
to eliminate methanol and water containing methanol after the

256 washing is subjected to distillation to recover methanol, there
is occurred troublesomeness that water formed with generation
of adialkyl ether as a by~-product in the first step in a fraction

of distillate of the bottom of the column obtained by subjecting



As descri bed above, the present invention provides a process for producing
i sobutyl ene and nethanol in which 10 nethyl-tert-butyl ether is deconposed
into isobutyl ene and net hanbl, and isobutyl ene and net hanol are separated,
foll owed by recovering themindividually, thereby providing a process which
can obtain isobutyl ene and nethanol in7econonical characterized by
suppressing |l osses of nethyl-tert-butyl' ether 15 as a raw materi al . 12
CLAIMS: 1. A process for producing isobutylene and net hanol conpri sing
deconposing nethyl-tert-butyl ether into 5 i sobutyl ene and nethanol to
obtain a m xture containing isobutyl ene and net hanol, separating

i sobut yl erfé€af@asdiiem Ar advste 5o A1 stHdrl@hiamdild debatnesoveri ng

i sobut yl ene and t .hanol erein the e ri.sing the follow ng
Steps: a firer S saBrIae G ErhOF OZeP LB APHy HtEraTEr o2 s o

q e g . . . .
react on Mg She QASC SFEETAICIClndo S0l Ho B rgBLR1 el 110 2

di al kyl etaheiratd e EYTANYHS JFORR Wt o d£S AHE WaNmdligB¥ and an
i sobutylene trimer; a second step of washing the reaction |iquid obtained

in 15 phe syintiessilzAmghinidthiyal et IRARAl thdh®danid dhild itk it an oil
| ayer and an aqueous |ayer; a third step of subjecting the oil |ayer

obt ai ned icortted neel didbretiop to distillation using a distillation colum to
obtain a fraction containing isobutylene and the dial kyl ether from20 a
top of the distiThexekereoliids aecessargnteoneRarnkg Vetey| fxem said yi

et her and t he heavy cgﬂgfnents froma bottom of the distillation colum and

3_ f ralc]ti o_rf’@tﬁﬁli'ﬂnhi i ; h ResAusfumAththdent-dty kit hathe

‘ X ol i t ! . .
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obtai Red idyiminating water, a separation treatment thereof is required

and leads to remarkable disadvantages.
EXAMPLE

15 Example 1 and Comparative Example 1
As shown in a £flow of Fig. 1, the following first to fourth
steps were employed in Example 1.
Abbreviations in tables are as follows:
MTBE: methyl-tert-butyl ether;
20 DIB: isobutylene dimer;
DME: dialkyl ether; and
TBA: tert-butanol.
First Step: Methyl-tert-butyl ether was subjected to a
decomposition reaction in the presence of an alumina-containing
25 solid acid catalyst to obtain isobutylene, methanol and dialkyl
ether and heavy components including an isobutylene dimer and
an isobutylene trimer as by-products. A fixed bed gaseous phase

reaction was adopted. The reaction temperature was 220 C, and



the second step to distillation using a distillation colum to obtain a
fraction containing nethanol froma top of the 13 distillation colum and
a fraction containing water froma bottomof the distillation colum. 2.
The process according to claim1, wherein the amount of the fraction

wi thdrawn fromthe side cut is set to an ambunt 5 so that the concentration
of methyl-tert-butyl ether contained i 8 the fraction fromthe bottom of the
colum in the third step becones about 20 to about 60~ by weight. 3. The
process according to claim1l, wherein the fraction fromthe side cut is

wi thdrawn fromany of 2nd to 5th plates 10 in theoretical plate nunber from
t he bott orohef rédet coh piessuble WaB A ky/ s .. AThA%E dedFakyoAtleAle L

'1M QrRnm| wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] cdjeczt]-daityladttel oms Calhcil] akallisa. Vamezieaction {gas was

| wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca]ca] ca
] ca] ca] cald@uefiied efiter) cPdgE Y MeRrSmegpvery equipment

el el alig el alelol g o
| Cal caf ca At AR RTEs AAFRaNe ]e‘f%L%SaLga%%@f?%%&%fﬁlg SEREL s
and an aqueous layer. A sieve tray type column was used for
the washing, wherein the operation pressure was set to 7 kg/cmZG
at atop of the column and theweight ratio of thewashingwater/oll
was set to 0.45.

10 Third Step: The oil layer obtained in the second step was
subjected to distillation to obtain a fraction containing
isobutyleneanddialkylether fromatopofadistillationcolumn,
a fraction containing methyl-tert-butyl ether and heavy
components fromabottomof thedistillationcolumnanda fraction

15 containing methyl-tert-butyl ether (containing a small amount
of heavy components) from the side cut, and the fraction obtained
from the side cut was recycled to the first step.

Fourth Step: The aqueous layer obtained in the second step
was subjected to a distillation to obtain a fraction containing

20 methanol froma topof adistillation column aswell as a fraction
containing water from a bottom of the distillation column. A
valve tray type column was used for the distillation, and the
operation pressure was set to 0.25 kg/anG

In Comparative Example 1, withdrawal of side cut in the third

20 step was not carried out. The consumption of MTBE [converted
to Gloss (MTBE-ton/isobutylene-ton)] became 1.688.

Results inComparative Example 1l are showninthe following

tables. Numerical values in the tables are in % by weight.
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()-'#10%U& ()-VadE6' ! 10%|U& ()-4 u& () - Bl Y1g10% U&' () -y/

10% U& ()--310% U& ()-P\]"_azb@1: #10% hi h& ()- || @GEQ%1h&n) - fl@0% h& () -
10 U 10 U

MTBE 95 4.3

DIB 0.7 0.9

Water 2.9 3.1

Isobutylene 0.0 57.9

Methanol 0.1 32.8

DME 0.0 0.2

Table 2
5 Second Step
0il layer after Water layer
washing after washing

MTBE 6.3 0.4

DIB ' 1.5 0.0

Water 0.1 60.0

Isobutylene 90.9 0.8

Methanol 0.0 38.6

DME 0.3 0.0
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#109%4| 4] & () - @ #10%}| 4| & ()- @ @10% |t]| & ()-@;
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Effluent from column | Effluent from
top column bottom
MTBE 0.0 73.0
DIB 0.0 17.3
Water 0.1 0.0
Isobutylene 99.5 0.1
Methanol 0.0 0.0
DME 0.3 0.0
Table 4

5 Fourth Step

Effluent from column

top

Effluent from

column bottom

MTBE 1.0 0.0
DIB 0.0 0.0
Water 0.1 99.7
Isobutylene 1.9 0.0
Methanol 96.9 0.3
DME 0.0 0.0

On the other hand, Example 1 was conducted according to
the above-mentioned procedure. In addition, the withdrawal of
the side cut from 4th theoretical column from the bottom of the

10 column in the third step was carried out. The amount of the side
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methanol, and isobutylene and methanol are separated, followed

by recovering them individually, thereby providing a process
which can obtain isobutylene and methanol in economical
characterized by suppressing losses of methyl-tert-butyl ether

15 as a raw material.
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1. A process for producing isobutylene and methanol
comprising decomposing methyl-tert-butyl ether into
5 1sobutylene and methanol to obtain a mixture containing
isobutylene and methanol, separating isobutylene and methanol
therefrom, thereby individually recovering isobutylene and
methanol, wherein the process comprising the following steps:
a first step of subjecting methyl-tert-butyl ether to a
10 decomposition reaction in the presence of a solid acid catalyst
to obtain a reaction liquid containing isobutylene, methanol
and, as by-products, a dialkyl ether and heavy components
containing an isobutylene dimer and an isobutylene trimer:;
a second step of washing the reaction liquid obtained in
15 the first step with water to separate the reaction liquid into
an oil layer and an aqueous layer;
a third step of subjecting the o0il layer obtained in the
second steptodistillationusingadistillationcolumn toobtain
a fraction containing isobutylene and the dialkyl ether from
20 a top of the distillation c¢olumn, a fraction containing
methyl-tert-butyl ether and the heavy components from a bottom
of the distillation column and a fraction containing
methyl-tert-butyl ether from a side cut of the distillation
column, and recycling the fraction obtained from the side cut
25 to the first step; and
a fourth step of subjecting the water layer obtained in
the second step to distillation using a distillation column to

obtain a fraction containing methanol from a top of the
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