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DESCRI PTI ON PROCESS FOR PRODUCI NG TERTI ARY OLEFI N AND
ALI PHATI C ALCOHOL Technical Field The present

wonventi#eon rel ates to a process for produci ng &CT/JP2007/057608
tertiary olefin and an alipRatic al cohol. More
particularly, it relates to a process for producing a
tertiary olefin and an aliphatic al cohol by
deconposi ng an al kyl tertiary-al kyl ether into a
tertiary olefin and an aliphatic al cohol in gas-phase,

and separating each of esyly@nt tertiary olefin
and the resultant alipﬁggﬁ%{alcéﬁgl, t her eby

recovering the tertiary olefin and the aliphatic

al cohol individually, characterized by being capable
PROICESIP pres SRIDUAIG aEratiz®yY ofLRRIN [ANG ASulEraHce ALCOHOL
during a period of tinme fromthe evaporation of the
al kyl tertiary-al kyl ether to the deconposition
thereof, thereby elimnating problematic bl ockages of

pi pes and achieving a long-term

contj nuous stabl.e o ratlon ts g
The ‘pro&esSe! PVSBga BRi hgt f§$y 8FeE%%§ gggqgré&ﬁClng
a @EEEQQEX oL £0hakhs by ali%'ld?l%teilckﬁhclzﬁbw afppral fytticularly,
ethers as a raw material "are known. Wth respect to
it hese vt heds, pidte fx @l prodReAnga 88431 rovildgsinaand an

met hod for solving the problens such as decrease in
altihehaacitd wilophofl lspldedoapiods ing an alkyl tertiary-alkyl ether

T

into a tertiary olefin and an aliphatic alcohol in gas-phase,
and separating each of the resultant tertiary olefin and the
resultant aliphatic alcohol, thereby recovering the tertiary
olefin and the aliphatic alcohol individually, characterized
by being capable of suppressing the formation of tar-like
substances during a period of time from the evaporation of the
alkyl tertiary-alkyl ether to the decomposition thereof,
thereby eliminating problematic blockages of equipments and
pipes and achieving a long-term continuous stable operation of

plants.

Background Art

The processes for producing tertiary olefins and
aliphatic alcochols by using alkyl tertiary-alkyl ethers as a
raw material are known. With respect to these methods, for
example, JP-A-59-88431 provides a method for solving the
problems such as decrease in the activity of solid acid
catalysts due to the deposition of diisobutylene, suppression

of the production of dimethyl ether due to the limited
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catal ysts due to the deposition of diisobutyl ene,

suppression of the production of dinethyl ether due to
woheo7liim79 edconcentrati on of net hanol, and | osBCOAP2007/057608

nmet hanol ; and JP- A- 2003- 2853 provi des a net hod for

sol ving the probl ens such as suppression of

i ncorporation of water and tertiary-butanol into

nmet hanol , and | oss of nethanol and isobutyl ene.

However, these do not provide a nethod for solving a

followin rohl.e | kyL . tier tji-ary- y ; nd
COQanﬁggFg Bangfvg%gﬁﬁggaaforaphe &gggﬁpggftkgﬁk%%ba 2
gpLRereahk.- obak- bikeisubst aneasdar&r iy ineth @Rbedepsasi ¢émsl such

in equi prents and pi pes, thereby causing the bl ockages
asOfuepLé pEEOhSo ANithquifyes-adnicrt bé daféircand yeantiary-butanol

| ong-term conti nuous operation of plants. Accordingly,
inthenethanal dearechd ofser 08 MadtlanP ¥ g dE9PHGYsgRg . However,

problem Disclosure of |Inyention_An object.pof the .
thEes BRI TG Psit BT AViTIS0d YBrdk Bss0} bywins problem:

producing, a_tertijar ef.l i '
B AL EU BT he- ad ALKt TR L AR Ran T Bed for
thteegfelzéf}%og'ij%fibﬁ 8Rgr s ali phati e ahaaheindds gas- pbased and
and separating each of the resultant tertiary olefin
def it r esul tgatpakhpbatdred aldgled,,  tthereby causing the
recovering the tertiary olefin and the aliphatic. _
blaldatss | adi Waluaingntchardctdimesedapy bdiqgdddpaprety in
of suppressing the formation of tar-I|ike_ substanc

1 GRS THR) T CBIAGIHE PPRESFA B ¢ he Gty aPror:of “hg: here
3 QMg 1] ALY AL N (9 1 LIRS i .

r

Disclosure of Invention

An object of the present invention is to provide a process
for producing a tertiary olefin and an aliphatic alcohol by
decomposing an alkyl tertiary-alkyl ether into a tertiary
olefin and an aliphatic alcohol in gas-phase, and separating
ecach of the resultant tertiary olefin and the resultant
aliphatic alcohol, thereby recovering the tertiary olefin and
the aliphatic alcohol individually, characterized by being
capable of suppressing the formation of tar-like substances
during a period of time from the evaporation of the alkyl
tertiary-alkyl ether to the decompositidn thereof, thereby
eliminating problematic blockages of equipments and pipes and
achieving a long-term continuous stable operation of plants.

Namely, the present invention relates to a process for
producing a tertiary olefin and an aliphatic alcohol, which

comprises decomposing an alkyl tertiary-alkyl ether into a
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el i m nating problematic bl ockages of equi pnents and

pi pes and achi eving a | ong-term conti nuous stable
wopeatison of plants. Namely, the present i nveRCTOP2007/057608

relates to a process for proglucing a tertiary olefin

and an aliphatic al cohol, which conprises deconposing

an al kyl tertiary-alkyl ether into atertiary olefin

and an aliphatic al cohol in gas-phase, and separating

each of the resultant tertiary olefin and the

tﬁrrgcf‘jﬁfa;?nél?%e#ﬁhgﬂacaﬁl %@hphat&k}eraq%ﬂoqc%wwgﬁ@se, and

Inand the aliphatic al cohol
séﬁ‘e@ié‘&ﬁ&@' E¥chWher et Re t hespnecass tomprisesoadding saam the
aliphatic alcohol to the alkyl tertiary-alkyl ether in
regiviroet sucipitaate e ot enhesklbal rphaties ialgcbhel teéstiary
from2 to 10% by wei ght per 100% by wei ght_ of the ,
okdkin aedt tBEyaéllma%étCh@rlcomd tih v "ﬁ%e%%n the

al kyl tertiary-al kyl  ether f .Descr. n
p%ﬁ%ﬁﬁ%ggoﬁ?ﬁhg%s agglﬁgséﬁeﬁsﬂp a&lé@ﬁ%ﬁf gw e alkyl
exanpl e o e e 0 r esgnt n n
t%%%%% %ln gcgﬁ%%glnéla%dg$§§g tert|a$€¥§IE$%(§%ﬁﬁent of
af‘f@ha‘v@?@faaﬂddmule%hf%mtéﬂ%or el pnt itgert pakyl @ elynweight
and the resultant aliphatic al cohol, thereby
of eeey erlimngl thee tieryi-arlykyal @‘ummn@mdqehah,ptiat:bmposmg the
al cohol individually. Figure 2 is a graph based on the
abksgll terotaExaapkel 1ebhdr Conpar ati ve Exanple 1 as
shown in Table 1 . Explanation of Reference Nunerals

Brief Description of Drawings

Figure 1 is a schematic diagram showing an example of the
process of the present invention comprising decomposing an
alkyl tertiary-alkyl ether, and separating each of the
resultant tertiary olefin and the resultant aliphatic alcohol,
thereby recovering the tertiary olefin and the aliphatic
alcohol individually.

Figure 2 is a graph based on the results of Example 1 and

Comparative Example 1 as shown in Table 1.

Explanation of Reference Numerals

1. Alkyl tertiary-alkyl ether, 2. Aliphatic alcohol, 3. Pump,
4. Evaporator, 5. Waste heat recovery equipment, 6. Preheater,
7. Decomposition reactor, 8. Separation step, 9. Extraction
step, 10. Water, 11. Tertiary olefin (product), 12.
Purification step, 13. Aliphatic alcohol (product), 14. Waste

water
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1. Akyl tertiary-alkyl ether, 2 . Aliphatic alcohol,

3 . Pump, 4 . Evaporator, 5 . Waste heat recovery
wequiTamer?, 6 . Preheater, 7 . Deconposition reactprop7/857608
Separation step, 9 . Extragtion step, 10. Water, 11.

Tertiary olefin (product), 12. Purification step, 13.
Al i phatic al cohol (product), 14. Waste water Mode for
Carrying Qut the Invention Exanples of the al kyl ‘
tertiary-alkyl ether to be used as a raw material in

vddle fresent Jiv B lon et : r{1y:orter|t| ary-butyl

D - ; opy

t er ti a1 We ehRepiapd tdeclike-aThel adkydr to be used as
tertiary-al kyl ether to be used in the present

a | Re@Nthovet sayenar althy prodseed dyvesitigra include methyl
distillation fraction (spent BB), which is a residu
t4mfitamitert the eskeract eoaYdf TaHtddiehd o gtEgT,

hydr ocarbon m xture obtajined by steam cracki ng of
Cerdph e Pesy b § e et e ?%W? %&%%ples of the spent BB

i ncl.yde m-xt.ure .cqnt ai-ni.ng a ' e
Ch i PP S s o anE ST RE ng(Tom 30, to. 565 Byesent
iﬂ‘@%ﬁﬂor&)f ilssog@ﬁal:sm% gﬁmu&_d 0p40% Hynyeiaghiiiotillation
1-butene, from 10 to 20% by wei ght of 2-butene, from
fAL- t o2 0%shynwei Bht , ofwmi-diut are,a f resitiveo 1686 bypfter the
wei ght of isobutane, fromO0.1 to 2% by weight of 1
exBedit feth efebahddfieom Drow a 64 BRI FL XFure obtained

propadi ene. The m xt ur enerally contains, f
DE G PfbY el gRERDS ey eral TN Pt by RETHES OF

tgé ég%%&?gggﬂxgﬁude a mixture containing, as a main component,

e
propyl

a C4 distillation fraction containing from 30 to 50% by weight
of isobutylene, from 10 to 40% by weight of l1-butene, from 10
to 20% by weight of 2-butene, from 10 to 20% by weight of
n-butane, from 1 to 10% by weight of isobutane, from 0.1 to 2%
by weight of 1,3-butadiene and from 0.0l to 0.2% by weight of
propadiene. The mixture generally contains from several ppm
by weight to several hundred ppm by weight of acetaldehyde.

As the alkyl tertiary-alkyl ether produced by using the
spent BB as a raw material, methyl tertiary-butyl ether (MTBE)
isgenerallyselected..Acmmmerciallyavailablebﬁﬁﬁ]generally
contains from 1 ppm by weight to 0.5% by weight of methanol.

In view of the composition of the spent BB, the formation
mechanism of tar-like substances may involve polycondensation
reaction of aldehydes, polymerization reaction of dienes, and
C-C bond formation reaction such as carbonylene reaction (Prins
reaction) and the like. Thus, the present inventors have

performed various tests, and finally found the suppressing
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A s the alkyl tertiary-alkyl ether produced by using

the spent BB as a raw material, nethyl tertiary-butyl
werheri{4WBE) is generally selected. A comrer cparby2007/057608

avai | abl e MIBE generally comgains from1 ppm by wei ght

to 0.5% by wei ght of methanol. In view of the

conposition of the spent BB, the formati on nechani sm

of tar-Ilike substances may involve pol ycondensati on

reaction of al dehydes, polynerization reaction of

Fa ?h%t%nda];cg&{@‘l“eﬂ HGACt FOPnSHENnASE tar-like

car ony en eaction rrns reaction) and the |ike.
sdggggndggamﬁaﬁﬁptﬂég@ﬂﬁcmﬁwdﬁnﬁumerforned vari ous

tests, and flnally found the suppressingeffect of

m|;ﬂuﬁ|uheﬂguﬂpﬂsewarubﬁamnmn91ﬂ$Qﬁu¢$&em$k@s a tertiary

substances in the present invention. For the g
olcﬁfzobaadﬁw@hm@bmwa@@ellé%lastltCeﬁE—Fahylo%’-F%l&nﬁ erably

met hanol as _an aI| hatlc aI |, MIBE .
u%%%da%saﬁn%% ?%%ﬁ%/%ﬂ ig)%$%%¥ t|88be eco géf +h
gadl Ep@§§qj5 d$P§ 3f@5eﬂ@v§@tlon Exanpl es of the

%ﬁ al co e present invention include

met @&Qﬁpl@é Baneohe and phihae ild KecomeDng themrepeefteinedntion
I's methanol, since a commercially avail able MIBE

i gened@lerheontlai ks hbnom dngpreby ikei. ghimary 0:n8% byreferred
wei ght of nethanol, as described above, and nmethano

13% smgﬁh@mgledswcsh@ dsEERsssialiloh fa MrBE © ThEPHegRBEr211Y
or I
oG BTy | T G R eRudes oy “edng 8 §ethanol,

as described above, and methanol 1s generated by the

t

decomposition of MTBE.

The method for decomposing the alkyl tertiary-alkyl ether
is not particularly limited, but includes, for example, a
method comprising charging an aluminum-containing silica
catalyst as a catalyst into a reactor, and passing an alkyl
tertiary—alkyletherthroughthisreactor,therebydecomposing
the alkyl tertiary-alkyl ether.

The method for separating each of a tertiary olefin and
an aliphatic alcohol, both of which are obtained by the
decomposition, and recovering the tertiary olefin and the
aliphatic alcohol individually may include a known method, for
example, a method comprising (i) separating each of a tertiary
olefin containing a small amount of an azeotropic aliphatic
alcohol and a distillation fraction mainly consisting of an
aliphatic alcohol by distillation, (ii) extracting the
azeotropic aliphatic alcohol in the tertiary olefin with water,

thereby obtaining the tertiary olefin, and (iii) separating a
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met hod conprising charging an al um num contai ni ng

silica catalyst as a catalyst into a reactor, and
woaswimgi7an al kyl tertiary-al kyl ether throughPChidB2007/057608

reactor, thereby deconposing the al kyl tertiary-alkyl

ether. The method for separating each of a tertiary

ol efin and an aliphatic al cohol, both of which are

obt ai ned by the deconposition, and recovering the

tertiary olefin and the aliphatic al cohol individually

mln'@(lrleng%ugﬁ? ?Egewlg@igﬂdfréxﬁfi@ﬁ%iﬁlyac&'i@éf‘é’@lng of an

i Sing Separating eac atertiary olefin

aﬂ%ﬂﬂé@l@ ng1aonal | aaADUAke Of 2 B0 BZSPL £ Opa Tipha phat il cohol
alcohol and a distillation fraction mainly consisting
exafraan eal wphatvwatat dahol thy adiighialtliat & dbaph¢iignd waste water

extracting the azeotropic aliphatic aIcohoI int
byt eFitsitaryl adliefri n thianewatcditaithére iy o mt bt Hg ¢ haelCOhOl

A B I R e
alglipl(lf hatd ¢ i%(?}lpgi apd. ﬁeazagtc Eogl%l 'oﬁ)lhatdf_c alrohod1ky1

et d i wat er 0 the aI| hati c al cohol and

t NasStE- el ¥Pye@h§f||£@té@ﬂphﬁﬁﬁbealc@hbalmsuhddﬁﬁ to the
allphatlc cohol . For the purpose of producing a

aliefl itamyt ielref-al karideaheal pphcat ise) adhceotielcompotshélon thereof
deconposition of the alkyl tertiar alk et her,

1ralthpaharesealtcbﬁm$ntlso%ldd@het @lmbaép %@ﬂ alrSyagfiE% such

e e S SRR R oL 0 isson
£ %1&??1%6],? content, of) Al kphati gnal chgk.akhey #h6m 2 to 7% by
weight, per 100% by weight of the alkyl tertiary-alkyl ether.
When the content of aliphatic alcohol is less than 2% by weight,
a suppressing effect on the formation of tar-like substances
may not be sufficiently obtained. When the content exceeds 10%
by weight, an amount to be treated in a subsequent step is
increased, thereby causing economic disadvantages.

The method and the site for adding the aliphatic alcohol
to the alkyl tertiary-alkyl ether are not particularly limited
as long as a homogeneous mixing of the alkyl tertiary-alkyl
ether and the aliphatic alcohol is attained. Examples of the
method include a method containing feeding an alkyl
tertiary-alkyl ether together with an aliphatic alcohol to a
pump for pressurizing the alkyl tertiary-alkyl ether, by
joining a pipe for feeding the aliphatic alcohol to a pipe for
transporting the alkyl tertiary-alkyl ether in the inlet side
of the pump. In addition, the same effect is produced by

increasing a ratio of an aliphatic alcohol to be used to a



10

15

20

25

thereof is from2 to 10% by weight, preferably from2

to 7% by wei ght, per 100% by wei ght of the al kyl
woeond7i1ias479 al kyl et her. When the content of ali poatiPmo7/057608

al cohol is less than 2% by wei ght, a suppressing

effect on the formation of tar-Iike substances may not

be sufficiently obtained. Wien the content exceeds 10%

by wei ght, an amount to be treated in a subsequent

step is increased, thereby causing economnic

lsad s e The,nethad ang, sl tesfop addi ngt heylkyl
te%jltﬁ%h tic a porhol ?o the al kylttk?e:srlti aril-a kyl et %élr lky
£ A8 ANQL- Pt etthardy bhmined @sd,ongwasea, haropentiofsi cult
m xing of the alkyl tertiary-alkyl ether and the
toaldqpmatdice &l chaingei amatihai néd unBeamless ofintt iretaioephol,
i nclude a _nethod containing feeding an al kyl
wihtletty i diey- alelfyl  aflier t 586t hevnhheRlan 8FPBhaffc the alkyl
al cohol t p for pressurizing the alkyl
QR P Sher by T o TG @Bl g6 o FBSArAgTS! the
t.he ali {1 |_c - [ of .t ' t
Sttt e et R R A

o PUAP e v addidd @, th@ssamenethectiebsmpbeduced byep of the
Increasing a ratio of an aliphatic alcohol to be used

allloylatesdti sy -d Bty h etthéhe synthesis step of an al kyl
tertiary-alkyl ether. In this case, however, |

di f fTreul edgdtéeparaft e tacl arherhabimt aétcot]j]r‘i’rleaE‘:’ eii}%e alkyl
SILPIaLI & oo, W L8 ol ol of LU SYOISY) S 4o
oSO " TR U SPETpabe, el el % (REor ehe
concentration of aliphatic alcohol in the alkyl tertiary-alkyl
ether constant and to suppress more stably the formation of
tar-like substances.

A part of an aliphatic alcohol obtained by the
decompositioncﬂfthealkyltertiary—alkylethern@ykxarecycled
and used as the aliphatic alcohol to be added to the alkyl
tertiary-alkyl ether. For example, when MTBE synthesized by
using a spent BB and methanol as raw materials is decomposed
to obtain isobutylene and methanol, the added methanol is
preferably used for the synthesis of MTBE together with
methanol obtained from the decomposition product.

Figure 1 is a schematic diagram showing an example of the
process comprising decomposing an alkyl tertiary-alkyl ether,
and separating each of the resultant tertiary olefin and the
resultant aliphatic alcohol, thereby recovering the tertiary

olefin and the aliphatic alcohol individually.

Analkyl tertiary-alkyl ether (1) and an aliphatic alcohol
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of an evaporator to be used in the deconposition step
of the alkyl tertiary-alkyl ether. The addition of the
wabppha#d7e al cohol to the al kyl tertiary-al kyl Perlir2007/057608
may be conducted intermttengly, but is preferably
conducted continuously in order to keep the
concentration of aliphatic alcohol in the alkyl
tertiary-al kyl ether constant and to suppress nore
stably the formation of tar-1like substances. A part of
n_al. j ' byt 08 bd i efedin
(?%$§§HE§?Q§E¥?%g?gﬁgf%§$@%§ﬁg? %%jﬁﬁé recyc i%ééﬁg~ be J
twsed ighdthe alidehati ¢2aleohobibe ber addatsdarthey abhkyblkyl
tertiary-al kyl ether. For exanple, when MIBE
t syint duept 2Ekly bye tisimgl . speata 1By lahdrbehsnal kas atdwr nixed
materials i s deconposed to obtain isobutylene and
wirgh ﬁéwoa,l1phéta@dggc%@halrfowa@r&@@fﬂe%bme GYeporgtor (4),

th t [ f MIBE t h ith th I i-ned
AbepsLiesls of MIPE L geLher WL IELIGNg 0P 0ona
p]?'&hgg@éfc( éj)l ag&.ﬁlghsh% %%a%%deéﬁgghet@ftf@ﬁﬁﬂgf%%ther is

conpr i 81 ng 'deconpo$i ng_ an al Ky rtiary-a er,

f@c@d:&%péé@&hﬁs@sﬁﬂﬁbn%eé@_ﬁ)f ayl hapttieréiredgfdged into
and the resultant aliphatic al cohol, thereby

ar eepvenirpgofiled inerdridcaran o kefphetaind aheolabl phafhe resultant
al cohol individuall% An al kyl tertiary-al kyl_ ether

tenyiand e Bl gat Foedohdl ) addebaitieda nahe i cgoled
B ey b N9 8 piRe, oL Lsedipe e Aluphaligerre
individually in a separation step (8). A small amount of the
aliphatic alcohol contained in the tertiary olefin is extracted
with water (10) to be supplied in an extraction step (9),
thereby obtaining the tertiary olefin (product) (11).
Meanwhile, both of the aliphatic alcohol separated in the
separation step (8) and the aliphatic alcohol extracted with
water in the extraction step (9) are fed to a purification step
(12) , wherein waste water (14) is separated, thereby obtaining

the aliphatic alcohol (product) (13).

Examples

The present invention will be illustrated in more detail

with reference to the following examples.

Example 1
According to a process as shown in Figure 1, isobutylene
and methanol were produced by using MTBE containing from about

0.5 to 0.9% by weight of methanol as a raw material. Methanol
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tertiary-al kyl ether (1) . The alkyl tertiary-alkyl

ether mxed with the aliphatic alcohol is vaporized by
woheo7anapor ator (4) , and heated by a waste helCT/JP2007/057608

recovery equi pnment (5) and @ preheater (6) . Then, the

heated al kyl tertiary-alkyl ether is fed to a

deconposition reactor (7) and therein deconposed into

atertiary olefin and an aliphatic al cohol. The

resultant tertiary olefin and the resultant aliphatic

wa%%?ggeiaﬁgéﬁsfgoiﬁgb¥o %T‘ﬁsggfﬁe@ﬂaﬁ SRAVES Y S bBERN hanol,

separated individually in a separation step

in@uairdy sABldr 2mite Of rbheriad igpftatd-Gneal teiafdd raw material,
contained in the tertiary olefin is extracted with

wasahet &€y thanb2? duypptiedtipemhoosthactdiohtso 6B, Then,
t her eby obta[ning?the tertiary olefin (product) (11% .
MT{WHaWVAﬁl Yapobbe Ad 6Ty ﬁ?gxaemcgm*@%r ACbhEPtedpay &t WasER heat
e separation ste and the al iphatic alcohog
r ef)%v%f @@%W}?r%a?gij 3 ﬁrtet?@a&?trr'ac#ﬁ%ﬂ' sctéep hEg)-og BIBE was
Q a purifti [ .St (1 rei wa,
ﬂ?§4)ﬁ¥§ sgbargfggﬁb?%éﬁggg ob%gﬁﬁﬁﬁg thghgﬁégﬁatiﬁgﬁh o

alaleahel- R odieing (shd)ica Exappkes , Thedpersestin decomposed.
invention will be illustrated in nore detail wth

Bgtaf efengebtioyl baefald owithgnetaopt esne&xanphe decomposition
According to a frocess as shown in Figure 1
off dUIRR Wwene e

ethardlvarie [RIUERAOBFL Vs AGLRIFEES, and
ségggﬁﬂégngngiggéggff§ in a first distillation column. By
extracting a small amount of methanol contained in isobutylene
obtained from the top of the first distillation column with
water in an extraction column, isobutylene (product) was
obtained at the top of the extraction column. Then, methanol
obtained from the bottom of the first distillation column and
the methanol-water mixture obtained from the bottom of the
extraction column were subjected to the separation treatment
in a second distillation column, thereby obtaining methanol
(product) at the top of the second distillation column and waste
water at the bottom of the column.

A change in a pressure of the evaporator over time was
monitored to determine the blockage states of equipments and
pipes in downstream of the evaporator. The operation was
carried out for 325 days. The pressure was increased by about
5 kPaG during from 76 to 323 operating days, due to the
deposition of tar-like substances. After opening and checking
the equipments and the pipes, it was found that only a small

amount of tar-like substances was deposited therein.
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0.5 to 0.9% by wei ght of nethanol as a raw materi al.

Met hanol was conti nuously added to MIBE such that the
woanmi7an#479f net hanol , i ncl udi ng one ori gi nat edrPETOPO0DIIES7608

above-nentioned raw materi ahp was not |ess than 2% by

wei ght per 100% by wei ght of MIBE . Then, MIBE was

vapori zed by an evaporator, and heated by a waste heat

recovery equi pment and a preheater. Then, the heated

MIBE was fed to a deconposition reactor charged with

an alum numcontaining silica catalyst, and therein

deconposed. Both of isobutyl ene and net hanol obtai ned
copdna decanpagitd on of MIBE were cool ed by a waste

heat recovery equi pnent, and separated individually in

a fimstmpliest il lvatd onepebtrd. Byceaxt r abkitngtlze smdldition of

anmount of nethanol contained in isobutylene obtained
netomalheccop déng he Fhe pregedti IPEeNBROR ofafROk et formed.

water in an extractign col L ut,yl ene roduct
TSR 1O S (R TR0 G T R8T R PPaleron R Soture of
Then,_ ne | _qpt.ai fr t t fLESE 76
R AT S 5T i and e e CRSad et P Cnat trd ror
rPbsakneg Sr-amihesbps f opnel ddhetiext vagbiserieal WM verelike
subjectéd to the separation treatnent in a second
substandas i onfeekunpen e el chbtiiimionghesthammients and the
(product) at the top of the second distillation colum_
piavels madtie viaserckgenvas bbhebmadf lemgecoripwat Acthahge-11ke
in a pressure of the evaporator over_tine
SWoht 1780 Wi JEPEFATRE +hé BIoBRAGe Sty ofpe results are
equi pnen d, pi pes in downstream of the evaporator.
Shl%q“én olp%r%%kl)g% Was

The results of the changes in the evaporator pressure over
operating days, as shown in Table 1, are shown graphically in
Figure 2. While the evaporator pressure in Example 1 was not
substantially changed, the pressure in Comparative Example 1
was dramatically increased after about 250 operating days. It
was found that the addition of methanol according to the present
invention was necessary for a long-term continuous operation,

as shown in Example 1.

Table 1

Operating | Example 1 Comparative Example 1

days Evaporator | Content of Evaporator | Content of

(days) pressure methanol pressure methanol

(kPaG) (% by weight) | (kPaG) (% by weight)

76 747 2.67 733 -
123 746 - 736 0.51
186 753 - 745 0.87
244 751 2.50 760 -
283 746 2.56 778 -
305 750 - 797 0.69
323 751 - 816 -
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20

carried out for 325 days. The pressure was increased
by about 5 kPaG during from 76 to 323 operating days,
wdueo7tie447me deposition of tar-1like substances. PE&TIRI007/057608
openi ng and checking the equipnents and the pipes, it
was found that only a small anmount of tar-1like
subst ances was deposited therein. Conparati ve Exanple 1
Exanple 1 was repeated except that the addition of
nmet hanol according to the present invention was not
N i Ofﬂ@d'-"Th% ORELA | 0D ¥RS1 A IheghouEnfort365c8aysnt of
e pressure of the evaporator was increased by about
mBh ARG vk it fdeamarif el 323 roperiat iregadaysMT8Beusaed as a
the deposition of tar-like substances. After opening
randathecks hoedines Boui goent sfaord ©he popes?sibywasight. In
observed that a | arge anount of tar-Ilike substanc

Exwer Heposieédaralegeh qeartirgiothemadfse Fashl i Gibe total

shown in Table 1.. The results of the changes in th o
D Sor ST BRvar S S ddySy R TRowe T 1 00% bY
WT%@J,J@ <§If MTHEE %H%%agrﬁg&?hggéhyw%g A OW R invﬁbinﬁarative

évaporatdr pressure in ample 1 was not
Esathsiantially changed, the pressure in Conparative

Exanple 1 was dramatically increased after about 250

operating days. It was found that the addition of

met hanol according to the present invention was

Ipeeesshey ApplacebhblE¥rm continuous operation, as

Sho L0 Ea e, L T oble 10t ey Thecen, °% SIRNAD ror
producing a tertiary olefin and an aliphatic alcohol by
decomposing an alkyl tertiary-alkyl ether into a tertiary
olefin and an aliphatic alcohol in gas-phase, and separating
each of the resultant tertiary olefin and the resultant
aliphatic alcohol, thereby recovering the tertiary olefin and
the aliphatic alcohol individually, characterized by being
capable of suppressing the formation of tar-like substances
during a period of time from the evaporation of the alkyl
tertiary-alkyl ether to the decomposition thereof, thereby
eliminating problematic blockages of equipments and pipes and
achieving a long-term continuous stable operation of plants,

is provided.



10

15

20

25

nmet hanol was not determned. In this regard, MIBE used
as a raw material contains about fromO0.5 to 0.9% by
woedghti4479n Exanple 1 , methanol was conti nuousCy/JRzdzes7608
such that the total content I nethanol was not |ess
than 2% by wei ght per 100% by wei ght of MIBE, whereas
nmet hanol was not added in Conparative Exanple 1.
I ndustrial Applicability According to the present
i nvention, a process for producing a tertiary olefin
and an aliphatic al cohol hyrgdeeonposi ng an al kyl
tertiary-alkyl ether into a tertiary olefin and an
al i phatic al cohol in gas-phase, and separating each of
the resultant tertiary olefin and the resultant
lal i phariaced T ohol prodierbiby or bebbéprrMphafan apdiar pliphatic
olefin and the aliphatic_ al cohol individual

aLRaRact oFPLER BYTIBE TRP CRRBIRD HINE (Hpredsing erkéary-alkyl

r pat.i_qQn of rzLike subst.anc duci ng - ri od :
<t RRE 7O he BUEbSE T TRTOR (PeC abky B BRAS afkghor in
g85DBhake, thRy g@%ﬁ?ﬁ@:‘ihb'&[bﬂ Beraod rLNERERY tertiary olefin

elimnating problenmati ¢ bl ockages of equi pnents and
apipescandsathbavi agiphbotg- bécohodnt itheeed yStraklo&ering the

operation of plants, is provided. CLAIMS 1 . A process
teoriproducl dfim et | &hy obbiphabhd anleliphatindividually,

al cohol , which conpri ses, deconposi ng an al kyl .
WJP@F?F&rVJ%I RYPCRIPSTOTMNE D85 ¢ ‘?Jr%?yarblaéfjiﬁ?adﬁd: gicohol to

tﬁgiﬁif§i}%e%%%%Q%Laﬁﬂyl ether in advance such that the content
of aliphatic alcohol is from 2 to 10% by weight per 100% by
welght of the alkyl tertiary-alkyl ether, and then, decomposing
the alkyl tertiary-alkyl ether.

2. The process according to claim 1, wherein the content of
aliphatic alcohol is from 2 to 7% by weight per 100% by weight
of the alkyl tertiary-alkyl ether.

3. The process according to claim 1, wherein a part of the
aliphatic alcohol generated by decomposing the alkyl
tertiary-alkyl ether is recycled and used as an aliphatic

alcohol to be added to the alkyl tertiary-alkyl ether.

4, The process according to claim 1, wherein the alkyl
tertiary-alkyl ether is vaporized by an evaporator, and then,

is decomposed in gas-phase.



gas- phase, and separating each of the resultant

tertiary olefin and the resultant aliphatic al cohol,
wohe7abys79 ecovering the tertiary ol efin and t heCcT/JP2007/057608

al i phatic al cohol individualigsy, wherein the process

conprises adding an aliphatic al cohol to the alkyl

tertiary-al kyl ether in advance such that the content

of aliphatic alcohol is from2 to 10% by wei ght per

100% by wei ght of the alkyl tertiary-alkyl ether, and

Lheny ?%H&%I ' o tantihany- ahkykigt BRE. a2iphatic

5Then%?% ess acc%% ingjﬁgk%ﬁakﬁﬁl , aherein t he conte%t

aldordi phatdddad cohalpdsrésmno? tive 78 byoretght per
100% by wei ght of the alkyl tertiary-alkyl ether. 3 .
The process according to claim1 , wherein a part of
the aliphatic al cohol generated by deconposing the
al kyl tertiary-alkyl ether is recycled and used as an
al i phatic al cohol to be added to the alkyl
tertiary-alkyl ether. 4 . The process according to
claim1l , wherein the alkyl tertiary-alkyl ether is
vapori zed by an evaporator, and then, is deconposed in
gas- phase.5 . The process according to claim4 ,
wherein the aliphatic alcohol is added in upstream of
t he evaporator.



