; 78e3eNnj j kdk40l | 61 TNm SPECI FI CATI ON PROCESS FOR RECOVERI NG CUMENE 5
Technical Field The present invention relates to a process for recovering
cunmene. Mor icularly, the present invention relates to s for
recovering gﬁﬂ@%&bg%ﬁ whi ch 2, 3-di nethyl -2, 3 di phenyl but ane ﬂﬂ@h@%@ﬁW@MMa
process in which cumene is used, 10 is efficiently recovered .
Background Art As a process using cunene as a raw material for reéasei on
there are known a process having steps of converting cunmene 15uwut-0 cunene
hydr oper oxi de and obtai ni ng propyl ene aoxide from such cunene hydroperoxi de
and propyl ene, a process of converﬁqﬁf et Ot o cuneneﬂMM 're and
obt ai ni ng phenol and acetone by subjecting such cunene hy ﬂmmmmmmmm o]
acidolysis, and the like . In those processes , there is a reaction
produci ng 20 2, 3-di net hyl - 2, 3-di phenyl but ane by di nerizing cunene as an
undesirabl e si de-reaction. P 9&#%mﬁ§ﬁ<ﬁF99V%B 3G GEMENE 2 3- di phenyl but ane
causes undesirable effects such as consunption of cunene and obstruction to
a desired reaction. 25 Disclosure of the Invention PCT/ JP02/ 02101 2 An
object of the Bresent invention is to provide a process for recovering
cumene, 9n dgcARigal Hiighdvy| - 2, 3- di phenyl but ane produced in a process in
whi ch cunmene is used, is efficiently recovered as cunene. 5 Nanely, the
present inventionTPERERSERD IVENIIQRTR LR LRECIR BRIRFIIFERE) TEFPEPTing
conprises: subjecting 2,3-dinethyl-2, 3-di phenyl butane produced in a process
in whi ch cufERenes NO&e PaF ol yidis REF T4t plrsentionirelabes| 19t
thereby to it convert into cunene, and 10 recovering cunene, Best_ Nbde for
Carrying ou PROCPSFekOTok RO VELING SINERE ngl 1 3 pbrEinethpl-2idted a
process havingy;égps of converting cunene into cumene hydroperoxi de 15 and

obt ai ni ng pfd dbptiane Prog 1B ARELFHRHF o MM e cumene 1is 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 into cumene hydroperoxide and obtaining propylene oxide from
such cumene hydroperoxide and propylene, aprocess of converting
cumene into cumene hydroperoxide and obtaining phenol and
acetone by subjecting such cumene hydroperoxide to acldolysis,
and the like. 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




and propyl ene, a process of converting cunene into cunmene hydroperoxide and
.obt ai ni ng phenol and acetone by subjecting such cunene hydroperoxide to

aci dol ysi s, i ke. The recovering process of the present invention
is to recove g%ﬁ@g%%ne obt ai ned by

.subj ecti ng2, 3-di met hyl - 2, 3-di phenyl but ane produced to hydrogenolysis in the
presence of a catalyst thereby to convertgit into cunene. As the catalyst,
a catalyst containing a nmetal of Group 10 or 11 of the Periodic Table

‘(1 UPAC I norgani c chemi str 5 nonencl ature, reyised edition(. 1989 is
b ef er abl e, “The. nbidibIeHLoE S REpast Lo rkehELPB Lh s BAOTHIE A Rrcdss

sel ected fromthe group consisting of CQP er, palladium platinum and

ni ckel . 1t FSTpFEFEVERIRS SUNEI % cUppEt*tlsed catal yst fromthe vi ewpoint
of suppressin f by-products,, As t copper - based catal yst, there ¢ be 5
li sted coppar,'%&Hﬁﬁhsaﬁﬁm%'qﬁﬁﬂﬁﬂ§$§HE£$%FFé§§ﬁﬁ§€9i Foéess:UIthgh

copper-chrom um zi nc, copper-siljica,. copper-alumna, etc. F%Qrogenolysis
can be carr FEEeBGt 1S 1889 .qdi% ko) g%sr%ﬁggﬁ?eﬂ A7 dFUFERGysi s
tenperature is usually 0. to 500C, and preferably 30 to 400 . It is
advantadﬁous t hatlames es§9@e9ﬁ?3%9qx$ﬂ%QQf¥ﬂﬂ)%é?ﬁﬁ%%dﬁ?b? REOFLSE b t hat
hydr ogen exists equi-nolar to 2,3-dinethyl -2, 3-di phenyl butane or nore.
FNdrogenon§P§°U§ﬁ#&9aﬁ%ﬂ%ﬂ%ﬂﬁﬂREQQ'%%W¥¥%ﬁeﬁﬂt using a catal yst having a
shape suitable for a slurry or fixed bed. The process_of the present

i nventi on can be S¥MIGFHIEE i ¢ - P MR lsdni 3 HIRRERBIRUBANE BrOdNFSTLD
process. Wien the process_using cunene is a process havin st ep, of

obt ai ni ng pPoBFPERESoAPd ¥ PP HR R itﬁ/d’ﬁfﬂg'r &8 §b" %%&%&?%ﬁe}ni thes
preferabl e that hydrogenol ysis i arried out, after propylene oxide is

separ at ed aREeﬁgﬁﬁfbﬂgf? Y%iy?ﬁa. ?Eﬁbﬁd"bﬁﬁﬂﬁengrﬁhgﬁtPt°P§3P8qu??%d to
recover, cunene fron1c%§¥I al cohol , hydrogenol ysis can be al so subjected to
a react}®n Ii quitPIVRLEM iPBeR§t al cohol as it is because cumyl al coho
produced in the step of obtaining propyl ene oxide from cunmene hydroperoxi de

and propylene, is converted into cunene by 25 hydrogenol ysis, and when it

I's not des'%%%tt%é%gnf%¥ éﬁggging 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 acidolysis, and the 1like.
The recoveringprocess of thepresent inventionis torecover
20 cumene obtainedby subjecting 2,3-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, revised edition(1989)), is preferable. The metal



PCT/ JP02/ 02101 4 al cohol to hydrolysis, hydrolysis can be carried out after
-separating and renoving cunyl alcohol . Hydrolysis can be carried out after

separati ng ving cunyl alcohol It is preferable to carry out
hydr ol ysi s EW‘Q{O%@%&& ating-renoving 5 or concentrating

.2, 3-di met hyl - 2, 3-di phenyl butane from a vi ew poi nt of suppressing
side-reactions of effective ingredients sych cunene) cunyl alcohol and the
like to a minimum Wen the process in which cunene is used IS a process
for obtaini ng ghenol and acetone b subj ec cunmene droperOX| de 10 to
aci dol ysi s 15ipretepabig ap teast tﬁfﬂ ferstiey ¥%Pps"e?fh‘-i’aﬂ1*@9 and
renovi ng acetone and phenol to m n| m ze | osses caused to hydrogenation of
acet one and®fuEPBREZhy BAddETEon tﬂ%ﬁblanm%¥e&wé%&%%b%ed
effectlvely in the sane process 15 or anot her process. npl e Exanple 1 A
sol ution cohPaisf ﬁ@@%%&b@ﬁ‘bﬁ?téﬂ-yftﬁ%?‘hﬁpﬁﬁiez”@w&ﬁ@rﬁﬁm%ﬁh‘}%s
passed through a reactor 20 filled with 16 cc of a copper-chrom um catal yst
( 3 nm~ pePgePY)'Péf’déwrtéte Bf thg FoRpeE -dased SAFa ik e Breveocan B&0 C
under a pressure of 1 MPaG together with 300 cc/m nute of hydrogen. Results
were sh Lhs¥ge copper.pRATAY AR SCIRPPE-FNRREEEMen COPPET -2ine,
t enper at ure2, 3-Di net hyl -2, 3 -di phenyl but ane_ conversi on *1Cunene sel ectivity
%2220 ~84 YEOBPSFASNTSMIGIIEF 0 @mﬁ%%l%a:l copper-alumina, etc.
2, 3- Di net hyl - 2, 3-di phenyl but ane conversi on = converted
2, 3-di met hyl - 2, 3H¥OReGSRBMsfe qaIbe ffe?erlzl%d A%etHy|a 2 guid phase or

gas phase. A hydrogenolysis temperature is usually 0 to 500C,
and preferably 30 to 400C. 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 £from the reaction

20 products. When it is required to recover cumene from cumyl
alcohol, hydrogenolysis can be also subjected to a reaction
liquid 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



di phenyl butane (nol) x 100 5 *2: Cumene selectivity = 0. 5 X produced
«cunmene (mol) / converted 2, 3-di net hyl -2, 3-di phenyl butane (nol) X 100

| ndustri al é@ﬁ%&;@%&éity As descri bed above, according to the present

i nvention, g cess 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, can be pyovided. PCT/ JP02/ 02101 6 CLAI M5
1. A process for recovering cunene, which conprises: subjecting

2, 3-di net hyl - 2, 3-di phenyl but.ane prqduced. 5 in a_proce in ch cunene
o Lo yBLEnBRY Tor BT AR S s 1P Gefl GE TRkt obY asTREr. 'y
i nt , d i th . 2. Th f, i

cunene. accoPBPAGALIN ST anoRhBRSIm hatabaly By arOY 44K ohy 58 o thhi ng
a netal of 10 G ¥p 10 or 11 of the periodjc table, 3 TFe prfcess for
recovering BHﬁeﬁg 8%c SERATG LD |3 TEMR VN G PUPY | 236008 st THntS sel ect ed
fromthe group_consisting of copper, ah{adjun1 | ati num and ni ckel. 4. The
process forpFBESF@PF‘ﬁgtEUﬁ%ﬁﬁya‘g&mcﬁ@o o7 f5hefs SEPAR I H TP Bt ess
i whi i d t aj t f jerti i nt

hydr opertbyt 6E CORCSREERKLRG br DOt BRERBR de or ASRPERY LEHERS FaRORCTLRYT de

and propyl ene

CALT LA Ay. AROARE OB EFURRIARS BRI TT BREEE P E P L ATEATH EE TR T ca]
ca] cal] ca] ca] c”*a] ca] ca] ca] ca] ca] cal] cal.ca ca]cq%ca ca caU]caugca cRa] cRa] cal
xy CDNOX' 68sPRER GUPFRE):c S e 4 TRt atCaf cBIBATER ca] ca] ca] ¢
aJ calca]ca]ca]calcalca]calcalca]ca L@g cajcal 72MNc%&*S ., 1 2 > ? B
[\ nhen V] o] cal o BRER ERPCRTSS 88| UhMEHTLFLIFES] £8] 150 %a ks PoRF RSP % %] ca]
I
ca] ca] ca] CaLg%Lg%]i%ag]pciﬁlr?o gglicaaéectadnBe t‘ylsubjecting 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 welght 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 C under
a pressure of 1 MPaG together with 300 cc/minute of hydrogen.

Results were shown in Table 1.
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*#1: 2,3-Dimethyl-2,3-diphenylbutane conversion

\ RIOOAR

converted
2,3-dimethyl-2,3-diphenylbutane (mol)/ fed 2,3-dimethyl-2,3-
diphenylbutane (mol) x 100

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

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

Industrial Applicability

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.
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10 Group 10 or 11 of the periodic table.
3. The process for recovering cumene according to claim
1, the metal is 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 propylene.



