29 July 2005 1 SPECI FI CATI ON PROCESS FOR RECOVERI NG CUMENE 5 Techni ca
Field The present invention relates to a process for recovering cunene.
More particularly, the present invention relates to a process for
recovering cunene, in which 2,3-dinethyl-2,3- di phenyl butane pFbbilréein a
process in which cunene is used, 10 is effiiciently recovered as cunene.
Background Art As a process using cunene as a raw material for reaction,
there are known a process having steps_of.caonverting cunmene 15 into cunene
hydr oper oxi de and obt ai ni ng propylengpﬁﬁiﬁécﬁpgﬁ?%uch cunene hydroper oxi de
and propyl ene, a process of converting cunene into cunene hydroperoxide
and obtai ni ng phenol and acetone by subjecting such cunene hydroperoxi de
to acidolysis, and the like. In those processes, there is a reaction
produci ng 20 2, 3-di met hyl - 2 BROFEFREPR REGOVERINGSUMENE cunene as an
undesi rabl e side-reaction. By-production of 2,3-dinethyl -

2, 3-di phenyl but ane causes undesirable effects such as consunption of
cunmene and obstruction to a desired reaction. 25 Disclosure of the

| nvent i orP 29Teghpizeds Field

The present invention relates to a process for recovering

cumene. More particularly, the present invention relates to
a process for recovering cumene, in which 2,3-dimethyl-2,3-
diphenylbutane produced in a process in which cumene is used,

10 is efficiently recovered as cumene.

Background Art

As a process using cumene as a raw material for reaction,
there are known a process having steps of converting cumene
15 1into cumene hydroperoxide and obtaining propylene oxide from
such cumene hydroperoxide and propylene, a process of converting
cumene into cumene hydroperoxide and obtaining phenol and
acetone by subjecting such cumene hydroperoxide to acidolysis,
and the 1like. In those processes, there is a reaction producing
20 2,3-dimethyl-2,3-diphenylbutane by dimerizing cumene as an
undesirable side-reaction. By-production of 2,3-dimethyl-
2,3-diphenylbutane causes undesirable effects such as

consumption of cumene and obstruction to a desired reaction.

25 Disclosure of the Invention




2 An object of the present invention is to provide a process for
recovering cunene, in which 2, 3-dinethyl -2, 3-di phenyl but ane produced in a
process in which cunene is used, is efficiently recovered as cunene. 5
Nanely, the present invention relates to a process for recovet% hdy20dEene,
whi ch conprises: subjecting 2, 3-dinethyl-2 3-di phenyl butane produced in
a process in which cunene is used, to hydrogenolysis in the presence of a
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2, 3-di met hyl -2, 3-di ph | but ane roduced t dro sjis in the presence
of “a catdlyst t hemaRF LYy %H?g?{‘g' FEgept gt " AP R S, 4l pEpSe RS EE
catal yst containing a netal of Goup. 10 or 11 of t he Perlodlc Tabl e (1 UPAC
| nor gani ¢ Chgﬁqﬂﬁ%}lng cumene, which comprise

subjecting 2,3-dimethyl-2,3-diphenylbutane produced in
a process in which cumene is used, to hydrogenolysis in the
presence of a catalyst thereby to it convert into cumene, and

10 recovering cumene.

Best Mode for Carrying out the Invention

As a process using cumene, there can be listed a process
having steps of converting cumene into cumene hydroperoxide
15 and obtaining propylene oxide from such cumene hydroperoxide
and propylene, a process of converting cumene into cumene
hydroperoxide and obtaining phenol and acetone by subjecting
such cumene hydroperoxide to acideolysis, and the like.
The recoveringprocess of thepresent inventionistorecover
20 cumene obtainedby subjecting2,3-dimethyl-2,3-diphenylbutane
produced to hydrogenolysis in the presence of a catalyst thereby
to convert it into cumene.
As the catalyst, a catalyst containing a metal of Group
10 or 11 of the Periodic Table (IUPAC Inorganic chemistry

25 nomenclature, revisededition(1989)), is preferable. Themetal



25 nonencl ature, revised edition(1989) ), is preferable. Thenetal 29 July
2005 3 is preferably at | east one selected fromthe group consisting of
copper, palladium platinumand nickel. It is preferable to use a
copper - based catal yst fromthe viewpoint of suppressing of by2phdddeds. As
t he copper-based catal yst, there can be 5 Inésted copper, Raney copper,

copper-chrom um copper-zinc, copper-chroniumzinc, copper-silica,
copper-alum na, etc. Hydrogenolysis can be carried out in a liquid phase
or gas phase.if\DERFerRPLY Rt sleaspana wed datad faidny the greogpl congddting
preferably 30 to 400t. It is advantageous that a pressure 10 is usually
100 to 10000kFa.coppées, gpadleddurhy gdegaimwxiand mickedbol 3k is preferable
2, 3-di met hyl - 2, 3-di phenyl but ane or nore. Hydrogenolysis can be

advant ageous|to vsera edppelr -Isiseyl eaatedysityStomahengi ewpbapt clistipphre sfsdmeaa
slurry or fixed bed. The process of the present invention can be conducted
in 15 bat ch,of5amy~-poofluateus Bs that coppes: -racess scatibnst hetheaeesanudieng

cunmene is a process having a step of obtaining propyl ene oxide from cunene
hydr oper ofi delianted pcopyteneRanky copmdrs abppéhathbptbiagenaopper+ sinc,
carried out after propylene oxide is separated and renoved fromthe

reacti on 20 mroghst schihimiiumt zi s cr,equippesc 49t I £cay ecoppeehRalfumimaungtc .

al cohol , hydrogenol ysis can be al so subjected to a reaction

Hydrogenolysis can be carried out in a liguid phase or
gas phase. A hydrogenolysis temperature is usually 0 to 5007,
and preferably 30 to 400 . It is advantageous that a pressure

10 is usually 100 to 10000kPa. It is good that hydrogen exists
equi-molar to 2,3-dimethyl-2,3-diphenylbutane or more.
Hydrogenolysis can be advantageously carried out using a
catalyst having a shape suitable for a slurry or fixed bed.

The process of the present invention can be conducted in

15 ©batch, semi-continuous or continuous process.

When the process using cumene is a process having a step
of obtaining propylene oxide from cumene hydroperoxide and
propylene, it is preferable that hydrogenolysis is carried out
after propylene oxide is separated and removed £rom the reaction

20 products. When it is required to recover cumene from cumyl
alcohol, hydrogenolysis can be also subjected to a reaction
liguid containing cumyl alcohol as it is because cumyl alcohol
produced in the step of obtaining propylene oxide from cumene

hydroperoxide and propylene, is converted into cumene by

25 hydrogenolysis, and when it is not desired to subject cumyl



|l iquid containing cunyl alcohol as it is because cunyl alcohol produced in
the step of obtaining propyl ene oxide from cunene hydr oper oxi de and
propyl ene, is converted into cunene by 25 hydrogenolysis, and when it is
not desired to subject cunyl 29 July 2005 4 al cohol to hydrol3%Juy 2005
hydrol ysis can be carried out after separgting and renovi ng cunyl al cohol .
Hydrol ysis can be carried out after separating and renoving cunyl al cohol
It is preferable to carry_out hydrolysis after separating-renoving 5 or
concent r at i ng1EoRadi e Y IDoBY 81 BheAYEBQLYFL § AR L% i e ThEAnPYdt after
suppressing side-reactions of effective_ ingredients such cunene, cunyl

al cohol and sgPagiakdnpapdmenaning CWEHLERC POt e BYArRlMFichcanhenearsied
used, is a process for obtaining phenol and acetone by subjecting cunene
hydr oper oxi deuti@fitemgepayating| anflsrprevdmgh| @Bl cate9hedt hydisl ysis
after separating and renovi ng acetone and phenol to mnimze | osses caused
t o hydr ogenaPrefegfatdeettoncazny nutl bEArnasdgerdtiesn seprIgitdnd - rapéhng
recovered can be used effectively in the sanme process 15 or another
process. Exanpl eonErafphd ihgA2s -dilmert hatint 2 S @gphenybpukenghfrom a view

point of suppressing side-reactions of effective ingredients
such cumene, cumyl alcohol and the like to a minimum.

When the process in which cumene is used, is a process for

obtainingphenol and acetone by subjecting cumene hydroperoxide

10 to acidolysis, it is preferable to carry out hydrolysis after

separating and removing acetone and phenol to minimize losses

caused to hydrogenation of acetone and nuclear-hydrogenation

of phenol.

Cumene recovered can be used effectively in the same process

15 or another process.

Example
Example 1

A solution containing 1 % by weight of
2,3-dimethyl-2, 3-diphenylbutane was passed through a reactor
20 filledwith 16 cc of a copper-chromium catalyst (3 mm¢ pellet)
at a rate of 1 g/minute at a temperature of 220 to 260 T under

a pressure of 1 MPaG together with 300 cc/minute of hydrogen.

Results were shown in Table 1.




2. 3-di net hy!

- 2, 3-di phenyl but ane was passed t hrough a reactor

20 filled

with 16 cc of a copper-chromumcatalyst (3 mmd pellet) at a rate of 1

g/mnute at a tenperature of 220 to 260 " C under
together with 300 cc/ m nute of hydrogen.
July 2005 5 Table 1 Reaction 2, 3-Di net hyl -

2,3

Cunene

a pressure of 1 MPaG

Results were shown i4P JdpRe0s

29

t enper at ur e- di phenyl but ane sel ectivity conversion *1*2 22084 %400 % 240

"t97 %400

% 260
converted 2aBléi det hyl

di phenyl but ans
(nol) / conver

Applicability

1100 %400 % *1: 2, 3-Di net hyl
-2, 3-di phenyl but ane(nol )/ fed 2, 3-di net hyl
(mol') x 100(5 *2: Cunene selectivity = 0.5 X
tRepcion di n~et2hy3 @Beﬂhﬁheﬁyﬁbucdﬁ%e’%%l) X 1
As descri bed jabove, accordlng td hf g{fsegt
temperature | -diphenyibutan sele vity
conversion *] *2
220 C 84 % 100 %
240 T 87 % 100 %
260 C 100 % 100 &

#1: 2,3-Dimethyl-2,3-diphenylbutane conversion

-2, 3-di phenyl but ane conversi on

_213_
produced cunene
00 I ndustri al

ilnventi on,

converted

2,3-dimethyl-2,3-diphenylbutane (mol)/ fed 2,3-dimethyl-2, 3-

diphenylbutane (mol) x 100

2,3-dimethyl-2,3-diphenylbutane (mol) X 100

Industrial Applicability

10

*2: Cumene selectivity = 0.5 X produced cumene (mol) / converted

As described above, according to the present invention,

a process for recovering cumene,

in which 2,3-dimethyl-2,3-

diphenylbutane produced in a process in which cumene is used,

is efficiently recovered as cumene,

can be‘provided.




10 a process for recovering cunene, in which 2, 3-dinethyl-2, 3-
di phenyl but ane produced in a process in which cunene is used, 1is
efficiently recovered as cunene, can be provided. 29 July 2005 6 CLAI M5 1:

A process for recovering cunene, which conprises: subjecting”mly2005
2, 3-di et hyl - 2, 3- di phenyl but ane produced g in a process in which cunene is
used, to hydrogenolysis in the presence of a catalyst thereby to convert
it into cunene, and recovering the cunene. 2. The process for recovering
cumene according to claim 1, wherei nGUdM%tal yst is a catal yst
containing a netal of- 10 G oup 10 or 11 of the periodic table. 3. The
process for recovering cunene according to claim 2, the netal is at |east
one selected fromthe group consisting of copper,"” palladium platinum and
ni ckel . 4. The prdceds PaodemH iy meeaveningceuneanag wvbichacemprdses:
wherein the process in which cunene is used, contains steps of converting
cumene into cunen&uiteipnexidia dhdnefithnl 2 n3-dppbenydhutaned prodwaade
cumene hgdroperoxide and propyl ene. '
, in a process in which cumene is used, to hydrogenolysis in the
presence of a catalyst thereby to convert it into cumene, and
recovering the cumene.
2. The process for recovering cumene accordin&_to claim.
1, wherein the catalyst is a catalyst containing a metal of
10 Group 10 or 11 of the periodic table.
3. The process for recovering cumene according to claim
2, the metal i1s at least one selected £from the group consisting
of copper, palladium, platinum and nickel.
4. The process for recovering cumene according to claim
15 1, wherein the process in which cumene is used, contains steps
of converting cumene into cumene hydroperoxide and obtaining

propylene oxide from the cumene hydroperoxide and probylene.



