; rse3eC@ @64T10: 5 PRWMHWWMDUCI NG | SOBUTYLENE AND MeTHANOL
BACKGROUND OF THE | NVE al Field 5 The present i%wention relates
to a process for producingsisseputyl ene and nethanol. Particularly, the
present invention relates to a process for producing isobutyl ene and
met hanol , in which ne M yl etther is deconposed into isobutyl ene
and net hanol, isobut yb\@“ m““m

»

W\\m anol thus obtained are 10 separated
- respectively thereby covering i sobutyl ene and net hanol individually, the

process bei ng capabl e of gﬁppressing contam nation of nethanol as an

~obj ective product, prbtBsyaigk BREpbeLicPYEeRBrvARNEPARBEREAINDRSSES Of
net hanol and isobutyl ene. 15 Descriution of Related Arts Methods of

recovering isobutyl ene and net hanol by deconposing nethyl-tart-butyl ether
i nto isobutylene and nmet hanol and separating isobutyl ene and net hanol
‘respectively therefrom ar e BAGKGRQUND g OFJ PTHE O/IMNSEENYIONR0 Furt her,

U.S. Patent 4,544,776 _discloses that, in the case of etherifying C4-C-

i so- ol ef i nEeghphcabt Aied® the etherification product(for exanple,

met hyl -tart-butyl ether) containing al cohol conponents such as met hanol and
a tertdary al cohB Rresentyinyentign: Bebrtes o aPFAceed fAT RT2AUSEREss of

wat er 25 utihi i a washi col.u directly.conpnected to the reactor as an
Aqueous eftPREEYIRRE AE] Beheis Bat raEE1E 15T oFR IRRP IS ABVRE Cdon
distillatign,galugg, afgf@é%é@%@f‘fpf ﬂ#'i%&ﬁt@zl%%é W 2 thaken,
overhead In thrs colu and t hus undesirably

in which methyl-tert-butyl ether is decomposed into isobutylene

and methanol, isobutylene and methanol thus obtained are

10 separated respectively thereby recovering isobutylene and

methanol individually, the process being capable of suppressing

contamination of methanol as an objective product, with water

and tert-butanol and preventing losses of methanol and

isobutylene.

15 Description of Related Arts

Methods of recovering isobutylene and methanol by
decomposing methyl-tert-butyl ether into isobutylene and
methanol and separating isobutylene and methanol respectively
therefrom are known (e.g. JP47-041882B).

20 Further, U.S.Patent 4,544,776 discloses that, in the case
of etherifying C4-C; iso-olefins with methanol, the
etherification product(for example, methyl-tert-butyl ether)
containing alcohol components such as methanol and a tertiary
alcohol(e.g. tert-butanol) is extracted with an excess of water

256 utilizing a washing column directly connected to the reactor
as an aqueous extract; when the aqueous extract is distilled
utilizing a distillation column, a tert-butanol-water binary

azeotrope is taken overhead in this column and thus undesirably



2 increases the water content in nethanol to be recover; and when this

nmet hanol is reused for etherification, the water contained increases the
formation of tert-butanol and thus the increase ultimately results in an
additional "snowball effect”". 5 As a solution to the above problem the

Pat ent di scl oses a process wherein an & cohol conponent is extracted using
an excessive anount of water so that a ratio of nethanol/water to be
~extracted becones 1 : 2to 1 : 5, then the aqueous extract thus obtained is
distilled to recover nethanol fromthe top of the distillation 10 colum

and a_hi oo, QUeentnat etk d LLbpRkaeNEh neuiflipin %2 el BRI

retuned to the washing to er, the above process i s non-econom cal

si nce the yhald e PhaiBl &ls +8uSEEFTY ¥E€h¥rNEdbat @b, iR RheELTorlEfied
drawback that tert-butanol forned by the etherifi cation reaction is

ul ti mat el inkreamdsaithedf onmat hdncd £ et buteric bung thtthethasimmeseade
inpurities. In addition, in a process of recovering isobutylene and

met hanol bl,ltd@tﬁﬂqdomwuiélsmn taay radsiltiilonalhersriawmlls |fified the and

nmet hangl and separating i sobutyl ene and net hanol 20 respectively therefrom
tert-bat afd aﬁ@l&lt§8nl}%%5h?;¢b@8ﬁt&?9¥ébemntﬁﬁtﬂﬂﬂeﬂteﬁi%s"éﬁ?ﬁs StINEQCRSS a raw
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undecorpos W&f?g st 5 kR s A ﬁ%&ﬂ ol/hgtsr {8 bect %"r#?%.on

col umn I n ddieorill hanop £590Ve5Y EiaP 1HHE sl elohe Eﬁ%ﬁﬂ%' thEs LD A0

t hereby cause a problemthat a water content in nethanol 1s increased due

to the azed a0pyivied td te€tdvérinathhnaddE v ehe tIg of AR¥ dFs diih1d tNEGNTI ON
An object of the present invention is to provide a process 5 for producing
i sobutl@l ermmlamh rgthandiighitieraincesioated crer ralemidihniod dGrawn exovaer ed by
deconposing nethyl-tert-butyl ether into isobutylene and nmethanol to obtain

a m xture hfGefirearyte dephehunng t2dhp Washdiehgowethandevereref¥en the
DLO0ESS Dol e aRRbL e OF) SRR <SSkt . SO AL poth o0 of, welpagol 2o, an 10
| osses of éﬁé&%ﬁf@éiyfﬁHHLI“%JE”EHe process has a drawback that
tert-butanol formedby theetherificationreactionisultimately
15 contained in product methyl-tert-butyl ether as one of
impurities.

In addition, in a process of recovering isobutylene and
methanol by decomposing methyl-tert-butyl ether into
isobutylene andmethanol and separating isobutylene andmethanol

20 respectively therefrom, tert-butanol is also usually contained
in methyl-tert-butyl ether as a raw material, in an amount of
0.2 to 0.8 wt%. Depending on a decomposition ratio of
methyl-tert-butyl ether, though 50 to 80% of tert-butanol is
usually decomposed into isobutylene and water in the first step,

25 undecomposed tert-butanol is distilled from the top of the
distillation column in the methanol recovery step due to the
residual tert-butanol, to thereby cause a problem that a water

content in methanol is increased due to the azeotropy of



Nanely, the present invention relates to a process for producing

| sobutyl ene and net hanol conpri sing deconposing nethyl-tert-butyl ether
into isobutylene and nmethanol to obtain 15 a m xture containing isobutyl ene
and net hanol, separating isobutyl ene and net hanol respectively therefrom
thereby individually recovering isobutyl ene and methanol, the process
conprising the following steps: a first step of subjecting
“nmethyl-tert-butyl ether to 20 deconposition in the presence of a solid acid
catalyst to obtain a reaction |liquid containing isobutylene, nethanol, and,
as by-products, a dial kyl ether and heavy conponents containing an

i sobut yl ed€rFirtaned a4 ¥G5@Tyl ene triner; a second step of washing the
reaction liquid obtained in 25 the first step with water to separate the
reaction liquid into an oil layer and a water layer; a third step of

subj ecting the oil layer obtaipedg e oqg“&ﬁﬁﬁz distillation using
a distillation colum to obtairn Rgnab?rééggon.con af%fng i sobutyl ene and
the dial kyl et ham pp98ttsr tAR Pfeddift dintdntidn 28 €Op¥ER1880a dridafdd on

containing nethyl-tert-butyl ether and the heavy conponents fromthe bottom
of thesdi Hod prddeEitelisobutyldns #nd Aethhnslewhdreithjieobutglehe amd er

| ayer obtained in
methanol are recovered by decomposing methyl-tert-butyl ether
into isobutylene and methanol to obtain a mixture thereof, and
separating isobutylene andmethanol therefrom, the process being
capable of suppressing a contamination of methanol as an
10 objective product with both of water and tert-butanol and
preventing from losses of isobutylene and methanol.

Namely, the present invention relates to a process for
producing isobutylene and methanol comprising decomposing
methyl-tert-butyl ether into isobutylene and methanol to obtain

15 a mixture containing isobutylene and methanol, separating
isobutylene and methanol respectively therefrom, thereby
individually recovering isobutylene and methanol, the process
comprising the following steps:’

a first step of subjecting methyl-tert-butyl ether to

20 decomposition 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

25 the first step with water to separate the reaction liguid into
an oil layer and a water layer;

a third step of subjecting the o0il layer obtained in the

second steptodistillationusingadistillationcolumn toobtain



the second step to distillation using a distillation colum to obtain a
fraction containing nethanol fromthe top of the distillation colum, a
fraction containing water fromthe bottomof the distillation colum and a
fraction rich in tert-butanol 10 froma side cut of the distillation
colum, and then recycling at least a part of the fraction obtained from
the side cut to the first step. BRI EF DESCRI PTION OF THE DRAWNG 15 Fig. 1
" shows a flow of an exanple of a production process according to the present
i nvention. Explanation of Synmbols 1.. First step, 2. Second step, 3. Third
step, 4. @Ei‘hbtibﬁﬁ:or&-aiﬁﬁlﬁyﬁ.sbﬁﬁtyﬂéﬁebiﬂdli:hétdlﬂ’l]{ﬁfﬁéﬁ&m erbaltHor 20
deconposi tion), 6. Met hanol (obj ective product), 7. 1sobutyl ene ( objective
product ) topB of Silte distillAtidn edlumat eind dlFradMisire ecmitainingl. Waste
oi | DETAI LED DESCRI PTI ON OF THE | NVENTI ON 25 A first step of the present

i nvent i on methylsttqrtofbuling ethengndeihrg heavyicannoriendishfromdhg bottom
deconposition reaction in the presence of a solid acid catalyst to obtain

i sobut yl erff | theetddicilatdor AAlUBRetdt and heavy conponents contai ni ng
an i sobutyl ene di,ner_,and an i sqbutylene tringr. ndi tions. and specific
exanpl 8 of tnd FPRTEEEh od SURISHELNG) Fbfi WAESE) FTRE POTSHIed i o
solid aci I , , .al unl na- AN i ca i Iy
used. A gggﬁﬁﬁggéﬁ?é%% #3%¥§H%%i&l%$x§ ﬁ%ﬁﬂﬁgPﬁgﬁ§|qgigﬁgﬁtgéiyﬁﬁt e first
step, the giapid 08 FBHBEIBhUCENtAINING e ti2B1158réR 8RE GodNGH Nehe
reaction pressure is usually froman Ordinary pressure to 10 kg/cn2G A
feed rate qifstal Tl 163 €61lahn| 2 Sraceiet coaranding witdhersaatie 96t tom
tenperature, reaction pressure, conversion of desired 10

met hyl - t eraf kbeydbshillatiohecdivmn aaddauBced tor mdmh3inot @O0t {batignoeh terns
of Iiguid hourly space velocity LFEN?. The reaction gas is liquefied after
cool edVi n &R & side ek plegbe tillation quimn: &d thenreeeY¢bingi qui d
obtained in the first 15 step is_washed wi.th water and .then,separgted into
o o 1 | ayth THAFtaAaPBFY G chh® ARG T Uh S EHAE G EHAM, BRaAbAB0oBE the
second ste‘pné' r!é:ifjéji? Et‘t%epfol | owi ngs. In the second step, any types of
extraction collinm suchas a sieve tray type tower and a rotary di sk type
colum can 20 be used. The operation pressure is usually from6 to 8

kg/ cnm2G since the reaction liquid is treated in liquid phase . The wei ght
rati o of the washi ng wat ergIEF i BRSCRIERTFON ro¥n T WRANINGO 0.8, preferably
from0.4 to 0.6 (ratio of nethanol/water is 1 : 1.5. In addition, a part or
whol e 16f wat er Edd hdr ahvawBsr ang Xdwe ofoanoex@bpbé dfhe@ pobdoptinnapfocess step
is recovered to_be reused as the washing water. In a third step, the oi

| ayer obt ARG Hee s RIresept i tnveemiiRled to distillation to obtain a

fraction cont a'é}';pnﬂanation of Symbols

1. First step, 2. Second step, 3. Third step, 4. Fourth

step, 5. Methyl tertiary butyl ether (raw material for
20 decomposition), 6. Methanol (objective product), 7. Isobutylene
(objective product), 8. Sidecut, 9. Freshwater, 10. Wastewater,

11. Waste o0il

DETAILED DESCRIPTION OF THE INVENTION
25 Afirststepof thepresentinventionisastepof subjecting
methyl-tert-butyl ether to a decomposition reaction in the
presence of asolidacidcatalyst toobtainisobutylene, methanol

andadialkylether andheavy components containinganisobutylene



6 i sobutylene and a dialkylether fromthe top of a distillation colum and
a fraction containing nethyl-tert-butyl ether and heavy conponents fromthe
bottom of the distillation colum. Conditions and specific exanples of the
third step include the 5 follow ngs. A usual distillation colum such as a
sieve tray type colum, a valve tray type colum or a packed columm can be
used in the third step. The operation pressure is a pressure enough to

" condense a fraction fromthe top of the distillation colum at 10 a
tenperature of a cooling water generally used, and preferably from4 to 6
kg/cnZG In the fourth ste the water | ayer obtalned in the second step is
subjectedd#@eJ:ﬁﬂql%ﬁl6ﬁ°8HtUB?&Pn§¥¥m%£ﬁlcﬁPQﬂ#ﬁ%ﬁ?ﬁn@nﬁeﬁﬂéﬁﬁfHQCmqthe

t f di still at f t. t f th
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d t of t t f f t
gbtsim ﬁeguf rgm t Eg glhgef%%?%: gs)g?ébycl edl%?)d?ﬁad %hgsttparéoég dé I ong’a;n::lon

speci fic enHRipShLimddier RHESeM cstisRhid il 4desd e préAQWhBQ% redbtAdisual

distillation colum such as a sieve tray type colum a valve tray type
col umms an@foa Fasleddb €d lisnis €Nl Padept@d in tthe foust Is tepspthédirediain on
pressure is usually froman atnospheric pressure to 0.3 kg/cm2G The side
cut is a [Heaperatuxie dis asaldgnEeaom dSilotooBopeid -and arld readtieori ghest
and usually selected fromany of twenty-eighth to thirtieth plate jn

t heor et i cRregisare dgnbsualdyniram Papoéﬂlﬂ%YdPJ;GSNlE@l b0 10| karcmthe
anount of extracted fromthe side _cut is adjusted so that the anmount of
tert - but afofeRDRELE RER FAVMAL eiigd %FGFPSEFFI&?%’@&W&O%&E%&F%F‘%M of

t ent - but anQ dlntothefgurth L8R ddi tiqn, at.i o

met hanol /{%eﬂpe%attélﬁc?l’/ RSO0 PEEREYT tc%é‘vsﬁr(fém&t rkfer % |s usual I'y
about 180 neRRQUL th3-¢.- b@%%tet%’eza'ag ttB% 11@.@0' and’ in§ flf:oﬁk? {4 afd i on

obtai ned fromthe side cdt may be recycled to t rst step he nost

si gni fi canh-thanacteiring! iof Afiguld Movurass s@fad&ezemoeﬁeﬁy(nnsmntl QRei S tO
obtain the fraction rich in tert-butanol fromthe side cut of the

di still at reactdlommgasnd st d ligmefdled a@tf tE}) |oaslied ipara hefatt edoveaty on
obtained fromthe side cut to the first step. By adopting the process of

t he prese®@uipmemt.on, a nethanol product that is substantially free from

water and tert- butanol is obtained fromthe top. of the distillation
col uim, a | oss I(S‘faﬁ&q?é‘r‘?oF %Bnt%%ﬁﬁaf‘ﬁl?ﬂehﬁ‘ﬂéi EHFai'-Pﬁ@tJi’bﬁhPsflpﬁse‘i/ent ed,

h I d b he d
Loniist nEAAE AR pelnbd S LARR O BhE PRdh et SE IR ah S lavaR o de
cut is nmaﬁd%‘@&t@i'tlaﬁrﬁ@rt é&ﬁ&ﬂ@ioh§a§sﬁgﬂaﬁ1¥1@emﬂ§f§sGk%ﬂéé@éar&{l

colum and then disti and the accunulation of tert-butanol has a 20
function eftdy iin@in@erai®y fod leavidiged. |1 ed fromthe top of the distillation

colum, thereby increasing water content in nethanol.

In the second step, any types of extraction column such

as a sieve tray type tower and a rotary disk type column can

20 be used. The operation pressure is usually from 6 to 8 kg/cm’G

since the reaction liquid is treated in liquid phase. The weight

ratio of the washing water/o0il is usually from about 0.4 to 0.8,

preferably from 0.4 to 0.6 (ratio of methanol/water is 1 : 1.5.

In addition, a part or whole of water withdrawn from the bottom

25 of the column in a fourth step is recovered to be reused as the
washing water.

In a third step, the 0il layer obtained in the second step

is subjected to distillation to obtain a fraction containing



EXAMPLE 25 Exanple 1 and Conparative Exanple 1 As shown in a flow of Fig.

1, the followng first to fourth steps were enployed. But , in Conparative
Exanple 1 , a withdrawal of a fraction 8 rich in tert-butanol froma side
cut fraction was not conducted in the fourth step. Results in Conparative
Exanple 1 are shown in the follow ng tgbles . Nunerical values in the

tabl es mean wt~. 5 Abbreviations in the tables are as follows: MIBE:
"nmethyl-tert-butyl ether; DI B: isobutylene diner; DVE dialkyl ether; and
TBA: tert-butanol. 10 First Step: Methyl-tert-butyl ether was subjected to

Zcf;‘icﬁiﬂ’ %ﬁ%é%ﬁ%vé%ﬁéf AR IS etk AR ?Bﬁ‘t?é“;é}??a‘ ﬁ;&ai letlor as
{Sobuty ogEnfi 388 EPRBERGT ol DRl b N S Rl T AR Ve

The react heav?e%ﬁbéhéhés"@foﬁz&é“ boBFéh (¥ +HRAGHISA INERSVH & oNRfnd
kg/ cn2G The feed rate of the raw material ( feedstock ) was 3 ( h-1 ) at

LHSV basecondhieibasCih@ s fias ekhfipabisedf afHeerhaed stepyimcadd thecovery
equi pnent. Second Step: The reaction liquid obtained by the first step 20
was washeflodiiblvingser to be separated into an oil |ayer and a water | ayer.
A sieve tray type colum was enpl oyed for the washing, wherein an operation
pressure was 7ARgUAId gtiblabhonrolhanisiiidy agadieviect py traeice lamn.he
washing water/oil was 0.45. 25 Third Step :_The oil |ayer obtained by the
second st 8pVak¥estiiediRe coLamy; oFi ?I%ﬂ"%iﬁfi (G 1B CAN PR 388 ¢ ohP tfsi st i ng

o SOPUC YR8 BN A B PR 40011, L BT
conponent thﬁgg‘sgogq%xf]ée@ﬂ n EendtAb Jc{»ﬂgtedrf;iﬁ‘:rl?ﬁohﬂg{?ilf‘a’é%f{ecéimn Pe

col um was use Istillation,
10 a temperature of a cooling water generally used, and preferably

from 4 to 6 kg/cm’G.

In the fourth step, the water layer obtained in the second
stepis subjectedtodistillationtoobtaina fractioncontaining
methanol from the top of a distillation column, a fraction

15 containing water from the bottom of the distillation column and
afractionrichintert-butanol fromasidecutof thedistillation
column, and at least a part of the fraction obtained from the
side cut is recycled to the first step. Conditions and specific
examples of the present step include the followings.

20 Ausualdistillationcolumn suchasasieve tray typecolumn,
a valve tray type column and a packed column can be used in the
fourth step.

An operation pressure i1s usually from an atmospheric
pressure to 0.3 kg/csz. The side cut is a plate in which a

25 concentrationof tert-butanolisthehighestandusuallyselected
fromany of twenty-eighthto thirtiethplate in theoretical plate
number from the top of the distillation column. The amount of

extracted from the side cut is adjusted so that the amount of



an operation pressure was 5 kg/cnZG Fourth Step: The water

| ayer obt ai ned

by the second step 5 was subjected to a distillation to obtain a fraction

consisting of nethanol froma top of a distillation colunm as well as a

fraction consisting of water froma bottom of the distillation colum.

Whol e of the fraction obtained fron1th§ side cut was recycled to the first
y

step. Avalve tray type colum was enpl

ed 10 for the distillation, wherein

an operation pressure was 0.25 kg/ cn2G . Table 1 First Step FeedReaction
Ef f | uent MTBE954. 3DI BO. 70. 9Vt er 2. 93. 11 sobut yl ene0. 057. 9Met hanol 0. 132. 8DVEO.
00. 2TBAO. 80. 2 15 10 Table 2 Second Step G| |layer after washi ngWater

| ayer aftéert-butanol contained in the side cut fraction becomes equal

was hi ngMr
. 30. 0TBAO

10

15

20

25

R0, 30 40 BL, 20, QY4151 0 P05 BRY1V 1590+ 99, BVER A 38 SDVED

the ratio of methanol/tert-butanol/water contained in the side
cut fraction is usually about 80 : about 15 : about 5, and the
whole or a part of the fraction obtained from the side cut may
be recycled to the first step.

The most significant characteristic of the process of the
present invention is to obtain the fraction rich in tert-butanol
from the side cut of the distillation column and to recycle at
least a part of the fraction obtained from the side cut to the
first step. By adopting the process of the present invention,
a methanol product that is substantially free from water and
tert-butanol, isobtained fromthe topof thedistillationcolumn,
alossofmethanolcontainedin the side cut fractionisprevented,
and the amount of isobutylene obtained by the decomposition of
tert-butanol can be increased.

In other words, in the case where the side cut is not taken
out, tert-butanol is accumulated in the distillation column and
then distilled, and the accumulation of tert-butanol has a
function of bringing water to be distilled from the top of the
distillation column, thereby increasing water content in

methanol.

EXAMPLE
Example 1 and Comparative Example 1
As shown in a flow of Fig. 1, the following first to fourth
steps were employed.

But, in Comparative Example 1, a withdrawal of a fraction



Table 3 Third Step Effluent fromtop of columEffluent from bottom of

col umMIBEQ. 073. ODI BO. 017. 3Wat er 0. 10. Ol sobut yl ene99. 50. 1Met hanol 0. 00. ODVEO.
30. 0TBAO. 00. 0 11 Table 4 Fourth Step Effluent fromtop of col umEffl uent
from bottom of

col uimMTBEL1. 00. ODI BO. 00. OWat er 0. 199. 71 sobut yl enel. 90. OMet hanol 96. 90. 3DMVEO. O
0. OTBAO. 70. 0 Exanple 1 was conducted according to the first to fourth 5
steps nmentioned above, nanely, was conducted in the sane manner as in the
Conpar ative Exanple 1 except for conducting the withdrawal of the fraction

rich in teiabuhaiole IORAE stbita Gilad EaE!4Mbifbd Wagd Yt dbitiftedne

whol e of the traction was recycled to the first step. wat er content in

met hanol  as RhedEchr ¥R S tRl). WesRWsOLin! CSifpafdiEi ve Edmpld angte YWt Was
100 wt ppmor less. A loss of nethanol was prevented by 5% and an anmount of
| sobutyl e the following tables. Numerical values in the tables mean
wtd.
5 Abbreviations in the tables are as follows:

MTBE: methyl-tert-butyl ether;

DIB: isobutylene dimer:;

DME: dialkyl ether; and

TBA: tert-butanol.

10 First Step: Methyl-tert-butyl ether was subjected to a
decompositionreactionin the presence of analuminum-containing
solid acid catalyst to obtain isobutylene, methanol, by-product
dialkylether as well as heavy gravity components including an
isobutylene dimer and an isobutylene trimer. Afixedbedgaseous

15 phasereactionwas employed. Thereactiontemperaturewas 220 C,
and the reaction pressure was 6 kg/cm®G. The feed rate of the
raw material(feedstock) was 3 (h'l) at LHSV base. The reaction
gas was liquefied after cooled by a heat recovery equipment.

Second Step: The reaction liquid obtained by the £irst step

20 was washed with water to be separated into an oil layer and a
water layer. A sieve tray type column was employed for the
washing, wherein an operatilion pressure was 7 kg/cm*G at a top
of the tower and a weight ratio of the washing water/oll was
0.45.

25 Third Step: The oill layer obtained by the second step was
subjected to a distillation to obtain a fraction consisting of
isobutylene and dialkylether froma top of adistillation column

as well as a fraction consisting of methyl-tert-butyl ether and



obtained by tert-butanol recycled to the first step was inproved by 0.3 %
15 As descri bed above, the present invention provides aprocess for
produci ng i sobutyl ene and met hanol by deconposing nmethyl-tert-butyl ether
andseparating i sobutyl ene and net hanol fromnethyl-tert-butylether to
recover isobutylene and nmethanol, where9n contam nation of methanol, which
is a target product, 12 with water and tert-butanol is suppressed as well
as | osses of isobutyl ene and nmet hanol are prevented. 13 CLAIMS: 1. A
process for producing isobutylene and net hanol conprising deconposing

net hyl - t erﬂe&&%y‘:!on?ﬁd}%nﬂﬁtf‘}oﬁn bSphEtyhene @ gTRifianQlt iy ebhaima.a M xture
cont ai ni ng 1 socbutyl'ene and net hanol, separating iIsobutyl ene and net hanol
respect i vebylvdefrely aypet Bolamy wasivieiadry thecaystingatsohyt yhengiand

met hanol , the process conprising the follow ng steps: 10 a first step of
subj ect i ngameoptat bon - pregsure heas t D kietonj€osition in the presence of a
solid acid catalyst to obtain a reaction |liquid containing isobutylene,

met hanol and, aBowWythrRrt Fhegwatarkyayer hebtaireddyw theorpeaadt step
contai ning an isobutyl ene dimer and an isobutylene trinmer; 15 a second step

of washi ngvaREURISGEeShTE i BLaTSbLALARE % OPFALR 3 SO FORS HEELRT! o

t th ti i id.int il .and 1 | ; third
Stop of sulf ATARAThERTN 4 At Seha el St codiEncpapTEoL 28 a1
di st 11 at | 80,151 549 Goufl 804 cAbiEOPa £ bk & BBEEA AP thel 62641 P8R NI NG

i sobutyl ene an y rom-t
column. Whole of the fraction obtained from the side cut was

recycled to the first step. Avalve tray type columnwas employed

10 for the distillation, wherein an operation pressure was 0.25

kg/ cm’G.
Table 1
First Step
Feed Reaction
Effluent
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
TBA 0.8 0.2

15



top of the distillation colum and a fraction containing nethyl-tert-butyl
et her and the heavy conponents fromthe bottomof the distillation columm;
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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
TBA 0.7 0.0

Example 1 was conducted according to the first to fourth

5 steps mentioned above, namely, was conducted in the same manner
as in the Comparative Example 1 except for conducting the
withdrawal of the fraction rich in tert-butanol from the side
cut fraction in the fourth step.

The whole of the fraction was recycled to the first step.

10 A water content in methanol as product was 500 wt ppm or less,
and a tert-butanol content was 100 wt ppm or less. A loss of
methanol was prevented by 5%, and an amount of lsobutylene
obtained by tert-butanol recycled to the flrst step was improved
by 0.3 %.

15 Asdescribedabove, thepresent inventionprovidesaprocess
for producing isobutylene and methanol by decomposing
methyl-tert-butyl ether and separating isobutylene andmethanol
frommethyl-tert-butylether to recover isobutylene and methanol,

wherein contamination of methanol, which is a target product,
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a third step of subjecting the oil layer obtained in the
second step todistillationusingadistillationcolumn toobtain
20 a fraction containing isobutylene and the dialkylether from the
top of the distillation column and a fraction containing
methyl-tert-butyl ether and the heavy components from the bottom
of the distillation column; and
a fourth step of subjecting the water layer obtained in
25 the second step to distillation using a distillation column to
obtain a fraction containing methanol from the top of the

distillation column, a fraction containingwater fromthe bottom

of the distillation column and a fraction rich in tert-butanol
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2. The process according to claim 1, wherein the amount
5 withdrawn from the side cut is adjusted so that the amount of
tert-butanol contained in the side cut fraction becomes equal

to that of tert-butanol fed into the fourth step.
3. The process according to claim 1, wherein the fraction
from the side cut is withdrawn from any of a 28th to 30th plates

10 in theoretical plate number from the top of the column.



