SF-1373PCT 1 DESCRI PTION PROCESS FOR PURI FYI NG
PHENOLS 5 TECHNI CAL FI ELD The present invention
relates to a process for purifying phenols, which
conprises renoving the inpurities in an acid
deconposition product obtained by acid 10
deconposition of al kylaryl hydroperoxide to produce
Syl @%P@Hrity phenols. The present invention also
relateS to a process for purifying phenols, which
conprises renoving the inpuﬂities in crude pheno
obt ai ned from an acid deconposition product 15 of
curmrene hydroperoxi de t ®PESCRIPIION gh purity phenol
BACKGROUND ART Phenol s are produced through a step of
oxidizing 20 al kyl benzene to al kyl aryl hydroper oxi de,
a step of concentrating an oxidation reaction product
of al kyl benzeFROCESSs FOR FURIFHING PHENORS
concentrated solution to the cleavage reaction into
phenol s and ketone with an acid catalyst, a step of
neutralizing the acid_cl eavage groduct, 25 and a step
of separating the acF@c@Négaggg BEBduct by SF-1373PCT
2 distillation.

The present invention relates to a process for
purifying phenols, which comprises removing the impurities
in an acid decomposition product obtained by acid

10 decomposition of alkylaryl hydroperoxide to produce high
purity phenols.

The present invention also relates to a process for
purifying phenols, which comprises removing the impurities
in crude phenol obtained from an acid decomposition product

15 of cumene hydroperoxide to produce high purity phenol.
BACKGROUND ART

Phenols are produced through a step of oxidizing
20 alkylbenzene to alkylaryl hydroperoxide, a step of
concentrating an oxidation reaction product of alkylbenzene,
a step of subjecting the concentrated solution to the
cleavage reaction into phenols and ketone with an acid
catalyst, a step of neutralizing the acid cleavage product,

25 and a step of separating the acid cleavage product by
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As a process for producing phenols, for exanple, a
process for acid deconposition of cunene hydroperoxide
obt ai ned by oxidation of cunene is well known. The
acid 5 deconposition product in this process contains,
in addition to phenol and acetone as mmi n conponents,
various by- products such as a-nethyl styrene,
qp 28} none, cunyl phenol, a-di nethyl phenyl carbi nol
and unfeacted cunene, and various carbonyl conpounds
such as a trace anount of hydroxyacetone 10 (HA) and
_a-phenyl propi onal dehyde (a-PPA). For the applications
disggfipladnioin. nention may be nade of uses as raw
mat eri al s for produci ng di phenyl propane,
poPypcdr PEraees épr phedhrkeyg bhenbds, slich ehanphwy a
materials, high purity phenol is required. 15 For
ProGRI® Hidh degempesiition iof sewessahydrhaerohéde
contenpt of hydroxyacetone (HA) as an inpurity is .
obtAIfiRe Y OX IR R OFf Icwgeneadd préflekabiy - 10Tpprreid
q |l ess. In addition, .t is necessary that the total
A O EFaAUaS gRatind SaRgOCEEsnECPEadBFpoAYl addition
C ounds contained (total carbonyls other 20 than HA)
to IR B Ho0 %t B iPeCOTBRmi b rer raBEY5BY pprn
ss. . hn _arder t bt ai n_such high, purity phen
preipd By e® sk Prdd st tindrarhohRbe sy PREY tphenol,
-di b S S ch _as _acet.one, cunene, water
o~ eI AR ARRE° B Cnl B TR R B FRgEous

cafﬂg%%ﬁaQ%%io%%ﬁg Shch343PCT e race amount of hydroxyacetone
(HA) and a-phenylpropionaldehyde (a-PPA). For the
applications of phenol, mention may be made of uses as raw
materials for producing diphenylpropane, polycarbonate, or
the like, but for such the raw materials, high purity phenol
is required.

For such high purity phenol, it is necessary that the
content of hydroxyacetone (HA) as an impurity is reduced to
30 ppm or less, and preferably 10 ppm or less. In addition,
it is necessary that the total amount of other aliphatic and
aromatic carbonyl compounds contained {total carbonyls other
than HA) is reduced to 100 ppm or less, and preferably 50
ppm or less,

In order to obtain such high purity phenol,
purification is carried out, wherein most of the low-boiling
substances such as acetone, cumene, watef and o-— .

methylstyrene, and most of the high-boiling substances such
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3 as acetophenone and a-di net hyl phenyl carbinol are
removed froma neutralization product of the acid
deconposition product by nmeans of fractional
distillation to give a phenol fraction, and further
the aliphatic carbonyl conmpounds such 5 as

hydr oxyacetone (HA), and the aromatic carbonyl

gﬁﬁpﬂﬂggs such as a-phenyl propi onal dehyde (a-PPA) are
SFrem)ve fromthe phenol fraction. However, it is

particularly difficult to renove these carbonyl
conpounds from phenol, which thus deteriorates the 10
as queiaphaforhemal casliamghgdytien yHoraarbd apveatrzoratoved
process for purifying high purity phenol, for
frayanplat FRiBaNd.o3 protees ERattért abdduternbmppsition
proposes a process in which hydroxyacetone and pheno
proguct dubjmsaned ofo fregét oma lbdingiidd atiodetphensk a phenol
(content of 15 hydroxyacetone: 200 ppm) into contact
Lragtietan 3t ifrte@r 5ﬂ?@mariap@afca|0y§ﬁr§pnxéo@omogndé such
3{2§%h | benzof uran (2- MBF) and phenol and
as iy %%r%m enchihesgparatés bprheans epmpounds
teamdistillation. In addition, JP-B No. 54-1289
s - DO CAp e STyt (4-5PBs085S] ROBAVER from the
(o Y, te%& 20 alumna is used for the purification of

phelol S oRdaiti on. IP.B No. 42.12250 (Pat ent

CORMIEDLS) 1 PLORSIER: 8y RLORESF YLl MBI 888, crese

carBR AL B 8cC By P By} PR (G SETNELLCR e
guality of phenol as a product.

For a conventional process for purifying high purity
phenol, for example, JP-B No. 37-11664 (Patent Document 1)
proposes a process in which hydroxyacetone and phencl are
subjected to react by bringing crude phenocl (content of
hydroxyacetone: 200 ppm) into contact with an activated
alumina catalyst at 360°C to give 2-methylbenzofuran (2-MBF),
and phenol and 2-methylbenzofuran are then separated by
means of steam distillation. 1In addition, JP-BR No. 54-1289
(Patent Document 2) discloses a process in which activated
alumina is used for the purification of cresol.

In addition, JP-B No. 42-12250 (Patent Document 3)
proposes a process which comprises bringing crude phenol
into contact with a silica/alumina catalyst at 150 to 250°C

to convert a carbonyl compound to another compound, and

separating the compound and phencl by distillation.
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25 separating the conmpound and phenol by distillation.
SF-1373PCT 4 Mbreover, GB Patent No. 1231991 (Patent
Docunent 4) proposes a process which conprises
bringi ng crude phenol containing gs no water into
contact with an acidic ion exchange resin catalyst at
80 to 150C to convert a carbonyl conpound to 5

j1$4 compound, and then separating the conpound and
SFp eﬁ%ﬁﬁ%y distillation. Fbm§ver, t he above processes
a

incurred problenms such th phenol and
a- net hyl styrene which are useful conponents in the
Morgqise ,pdh dla tiegdc Nowi (12 3t19€ 1i Mpartienite®pocomehhey) apeotBses
condensed wi th each other to produce cunyl phenol or
2 RAKSF Wiitedr $omiad selsudrihg lngetahideopbenent soateining
|l ost, or the like. [Patent Document 1] JP-B No.
No FALLTE 64 YOPSOSHE Cho#ihirEn fn2pcigpcBing. eBghapge resin
Pat ent cunment 3], JP-B No. 42-12250 15 [ Patent
caﬁ[ﬁckylﬁjhaﬁtt%]o &8 Pateftt tRoCODYSTH98 CRFBCRPSUREMPRURELO

INVENTION It is ag og|ect of the present invention to
ancfGH §ETROUSE pRIfes SN0 s eRarREF M Hg tRReRBTROUDAI 2R

en<GRIDELP SR Tgng,an acid decammooi i1 on product of

oGRS eCOOT L 81, B aSEl ol EUTBNS, IS gper 2
tha%xb%%nWﬁigﬂdsﬁgwgtﬁyﬁg%§§ghgrhﬁ&%ﬁ g%%iggé¥uiocomponents
in the crude phenol react with the impurities, or they are
condensed with each other to produce cumylphenol or olefin
dimers, and thus the useful componenté are lost, or the like.
[Patent Document 1] JP-B No. 37-11664
[Patent Document 2] JP-B No. 54-1289
[Patent Document 3] JP-B No. 42-12250

[Patent Document 4] GB Patent No. 1231991
DISCLOSURE OF THE INVENTION

It is an object of the present invention to provide a
process for purifying phenols, which comprises bringing an
acid decomposition product of alkylaryl hydroperoxide or
crude phenol obtained from an acid decomposition product of
cumene hydroperoxide into contact with a Group VB or Group
VIIB metal oxide which shows a characteristic activity to

the impurities contained therein, to convert a carbonyl
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25 the inpurities contained therein, to convert a
carbonyl SF-1373PCT 5 conpound as an inpurity to a
hi gh-boi |l i ng conpound wi t hout causing the |oss of the
useful conponents, under mld reaction conditions,
and separating the high-boiling conmpound and phenols
by distillation to produce high purity 5 phenols, in
seOlgefpd© solve the above described problens in the
conventi onal processes. Thag is to say, according to a
first aspect of the invention, provided is a process
for purifying phenols, which conprises bringing an
ComRGUINH éo Mo HMPUgH tatr dduet highobrailhed bympoidd without
deconposition of al kylaryl hydroperoxide into contact
Caufiy Fher d@FsvBlother s TVl Bomppakrnsgy dendes méddvert
the aliphatic carbonyl conpounds and/or the aromatic
reasridnerddiponsds 2R ereazéttdndeEbRpBsTRrBALpLBAUCE
of kyl aryl hydroperoxi de to higher-boiling . )
comg r%lﬁi PRRG°15 PE{eﬁﬂ%ﬁéﬁ—éﬁlﬁ@ tRePRPGHCBONEPRgPUrity
compounds and phenols by  distillation. Further, ,
ph%&@?%rdﬁﬁgo geﬁ §80893V556§8tagPV?h@eFﬁ€éﬁ?goﬂF°blems in
rovided.is rocess for purifying phenols as
tjm%éggwﬁﬁgéopﬁa Eﬁ@cﬁﬁﬁgﬁ'aspect of the invention, which

CoRMCLS53 2P D20 AEols 2l kalane. S 0 G

eConposi n product

invgﬁ?ggﬁgsbkbgﬁdgﬁ ngxlﬁ%&ke?¥d%8ge%§§£?$inggﬂgen 1ls

gl ng the acrd decohposition product-in contact
which comprises bringing an acid decomposition product
obtained by acid decomposition of alkylaryl hydroperoxide
into contact with a Group VB or Group VIIB metal oxide, to
convert the aliphatic carbonyl compounds and/or the aromatic
carbonyl compounds in the acid decomposition product of
alkylaryl hydroperoxide to higher-boiling compounds, and
then separating the high-boiling compounds and phenols by
distillation.

Further, according to a second aspect of the invention, .
provided is a process for purifying phenols as described in
the first aspect of the invention, which comprises adding an
aqueous alkaline solution to an acid decomposition product
obtained by acid decomposition of alkylaryl hydroperoxide,
and bringing the acid decomposition product into contact
with at least one metal oxide selected from Group VB and

Group VIIB metal oxides in the coexistence of an oxygen-

containing gas, to convert the aliphatic carbonyl compounds
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with at | east one netal oxide selected from G oup VB
and Goup VIIB netal oxides in the coexistence of an
oxygen 25 containing gas, to convert the aliphatic
car bonyl conpounds SF-1373PCT 6 and/or the aromatic
car bonyl conpounds in the acid deconpositiony yyp
product of alk lar 1 h dro eroxide to higher boiling
gp?pgﬁpgs, subsequently neutralizing the reaction
Fso ution, and then separatl% t he hi gh-boiling
conmpounds and 5 phenols by ™distillation. In addition,
according to a third aspect of the invention,
anqhf @i el 4 wome tpir crsrbdnorl mamipfopinei Alne rles sad d
described in the first or second aspect of the
deGompatitopn Ritnsiusth athe ldwddrarly hvilydpepexdxiedeoi Higher-
| east one selected 10 from cunene hydroper oxi de,
%ﬁ%ﬂﬂkﬁﬁﬁﬂﬂﬂ?qﬁy drvsesienEly sesdraaiy ibat fhsenzension

H¥ r oper oxj de, cynene hydr oper oxi de and
VSCHB RERREIPer Ghicddligkobedidng gempeundg and

0 -a fou ect of the invention, provided is a
phe‘%%%§§' ﬁﬁyi? %%y phenols as described in 15 any
on ?n e ﬁ first to third as g t he i nventi on,

wherei h th&°8r k§}FgP§iﬂlﬂ9dF8p ereHa #EPRGhenk the

o AT SRR A, MBS R B S o
SR 318 PRGBS B8 s,
whé%%ﬁ%?%%eoﬁl%QQarQﬁeﬂ&HQBperox1de is at least one selected
from cumene hydroperoxide, ethylbenzene hydroperoxide,
secondary butylbenzene hydroperoxide, cymene hydroperoxide
and diisopropylbenzene hydroperoxide.

Moreover, according to a fourth aspect of the invention,
provided is a process for purifying phenols as described in
any one of the firstlto third aspects of the invention,
wherein the alkylaryl hydroperoxide is cumene hydroperoxide,
and the phenocl is phenol.

Further, according to a fifth aspect of the invention,
provided is a process for purifying phenols as described in
any one of the second to fourth aspects of the invention,
wherein the aqueous alkaline solution is at least one
selected from an aqueous sodium hydroxide solution and an
aqueous solution of sodium phenoxides.

Further, according to a sixth aspect of the invention,

provided is a process for purifying phenols as described in




10

15

20

25

RpuUrl,
PrYESEa Béd 3 RTOORE St itP&t PHEPLEdngs p

wherei n the aqueous al kaline solution is at |east one
sel ected from an aqueous sodi um hydroxi de sol uti on and
an aqueous sol ution of sodi um phenoxi des. Further,
according to a sixth aspect of the invention, 25
provided is a process for purifying phenols as
described in SF-1373PCT 7 any one of the second to

1 pects of the invention, wherein an effective
SFé%%tﬂ%ﬂgf t he aqueous al kaline solution is added such

that pH of the acid deconpogition product is

mai ntained in the range of about 4 to 12. 5 Further,
anycoey diihg iteo sseceneritch faspéc ta spectlse oifnalt iarention,

provided is a process for purifying phenols as
wherssigy idfe¢fifectdme emeuoft woife thier styueousi rillkadspectslofion
. the invention, wherein the acid deconposition product
is gidachewdy tdatd pHdedopes iaciidn defcombkplisiph product is

hydroperoxide is brought into 10 contact with at |east
malgHe& Ifcy i rostinge re@i9ec Odd abesin & 6ap1¥B  and Group VI I B

nmetal oxides at a tenperature of 50 to 150C. Further,

aCloFlPRg PECREIENGhER &spediendh @asPsaivertt itdie invention,
rovi ded is a process for urifying phenol s as , ,
Raoilvedt FeRCThRPEnin
conpri bringing, 15.crude phenol qbtai ned from an
f”“héﬁ%*&%ﬁ%ﬁﬁo§P i%6n Y6r GdeE GFBEGﬁ§n8gh§EPobEV%QFHQH'

I.nt. tact wth a Goup VB or G ou VIIB netal .
“he e T4t ATyS: CoLETBGRIET P RECAPFbnaPF & B&RbBHyRoLS
decHARAIRIA' B eCLI%G180670hyliRoBLIBEEaROLL! BI-GGRPOLRES:
contact with at least one metal oxide selected from Group VB
and Group VIIB metal oxides at a temperature of 50 to 150°C.

Further, according to an eighth aspect of the invention,
provided is a process for purifying phenols as described in

the first aspect of the invention, which comprises bringing

crude phenol obtained from an acid decomposition product of

- cumene hydroperoxide into contact with a Group VB or Group

VIIB metal oxide catalyst, to convert the aliphatic carbonyl
compounds in crude phenol to higher-boiling compounds, and

then separating the high-boiling compounds and phenol by

distillation.

Further, according to a ninth aspect of the invention,
provided is a process for purifying phencls as described in
the eighth aspect of the invention, wherein the crude phenol
and the metal oxide catalyst are brought into contact at a

temperature of 100 to 250°C for 30 to 180 minutes.
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t hen separating the high-boiling conpounds and pheno

by 20 distillation. Further, according to a ninth

aspect of the invention, provided is a process for

purifying phenols as described in the eighth aspect

of the invention, wherein the crude phenol and the

nmet al oxi de catal yst are brought into contact at a 25
gyl ure of 100 to 250C for 30 to 180 mi nutes.

CT 8 Further, according to a tenth aspect of
the invention, provided i s%a process for purifying
phenol s as described in any one of the first to ninth
aspactdeos, bheordvegt tona tehtheanpebe &f otipe VBhosntion,
Goup VIIB netal oxide is nmetal 5 oxide selected from

Pravideast dup aicstssnd oot puanddilom phenobisues testalibed in
manganese and rhenium Further, according to an
anys|@geritth ta‘i@pé@th@f toh@inthy espiesh s pfokhgednivengion,
process for purifying phenols as described in any one
whegte &by (Gourp W%rﬁ’trh SpEctd 18f mepaligxiideensi batal
ere|n the separation of phenols fromthe reaction
OX% Ca fF A& NCoFERSP FePRifetar efi yanpgium,
stlllatlo is steamdistillation or extractive
%ﬂﬂll Vel WNWIWaGHGQﬁF@ §8ﬁvéﬁ?nlﬂﬂcordlng to the

resen i nven 15 bri

ac%ﬁggggggp%gg? gﬁngr Quet e%??%?a???ecF %% oxide
1n€éyf1 %Qn%§% ed 18 Sp%%b%%%s"¥5%'98éh yin%hphenols as
described in any one of the first to tenth aspects of the
invention, wherein the separation of phenols from the
reaction products after the contact with metal oxide by
distillation is steam distillation or extractive
distillation with organic solvent.

According to the process of the present invention, by
bringing an acid decomposition product of alkylaryl
hydroperoxide into contact with a specific metal oxide, the
aliphatic carbonyl compounds and/or the aromatic carbonyl
compounds, which are contained as the impurities, can be
converted to high-boiling compounds while suppressing the

loss of phenols and alkenyl benzenes which are the useful

‘components, under mild reaction conditions.

Further, according to the process of the present
invention, by bringing crude phenol obtained from an acid
decomposition product of cumene hydroperoxide into contact

with a specific metal oxide, the aliphatic carbonyl
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al i phatic carbonyl conpounds and/or the aromatic
carbonyl conpounds, which are contained as the
impurities, can be converted to high-boiling
conmpounds whil e suppressing the 20 | oss of phenols and
al kenyl benzenes which are the useful conponents,
under mld reaction conditions. Further, according to
gpld dﬂ&ﬁﬁess of the present invention, by bringing
crude phenol obtai ned fron1§n acid deconposition
product of cunmene hydroperoxide into contact 25 with
a specific netal oxide, the aliphatic carbonyl
congRuBiE3PEhiTh corpawnds.ineki els ahe dophaihédsaschhebe
impurities, can be converted to high-boiling
corpmiiathd® Whidhe boigings siomgotings Wbsdeokupherebingdthe
a- net hyl styrene which are the useful conponents,
logiady el eéact icometdndistivosse Shikhsarki ghepusefyl
henol s can be produced easily by separating phenols
CONRANENGS /| [uRdeen Mlemrere tapsy eondghiopsi| i ng
congounds“ BEST MODE FOR CARRYI NG QUT THE | NVENTI ON
10 T#HE aBrENJBESHPESPREBAL Produche tBr UGt i $3TEly by
according, to.the invention is, for exanple, the,
SCESFARIRY PRSRCAS! BY géésﬁﬁggitﬂpenfapmcahﬁnébove high-
boil %%rop%%Pxid%Fobtained by oxidation reaction of
cuene,”T&rd ey conposition is as follows. 15 Acetone
29.0 to 46. 1%

BEST MODE FOR CARRYING OUT THE INVENTION

The acid decomposition product to be purified acéording

~.to the invention is, for example, the product from acid

decomposition of cumene hydroperoxide obtained by oxidation

reaction of cumene, and its composition is as follows.

Acetone 29.0 to 46.1%
Phenol 47.0 to 36.0%
Cumene 11.1 to 7.8%

o-methylstyrene 4.5 to 1.2%

Others 8.4 to 8.9 wt$%

Further, the crude phenol to be purified according to
the invention is one which is obtained by acid decomposition
of cumene hydroperoxide obtained by oxidation reaction of
cumene, and then distilled to remove most of the low-boiling
substances such as acetone, cumene, water and o-

methylstyrene, and most of the high-boiling substances such
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Phenol 47.0 to 36.0% Cunene 11.1 to 7.8%
a-net hyl styrene 4.5 to 1.2% Ohers 8.4 to 8.9 w % 20
Further, the crude phenol to be purified according to
the invention is one which is obtained by acid
deconposition of cunmene hydroperoxi de obtai ned by
oxi dation reaction of cunene, and then distilled to
r Y st of the lowboiling substances such as
SFé@%ﬁané?Dcunene, wat er and 25 met hyl styrene, and
nost of the high-boiling s tances such SF-1373PCT 10
as acet ophenone and a-di net hyl phenyl carbinol froma
as regttregiieratnieomnpr ochadineath yilipd ealydv eaatiidode Cenposi ti on
product by fractional distillation. The content of a-
neyigtehyil zstircen@riodlusitudé pheneboive prefledabbypd59s byn
weight or 5 less. The acid deconposition product or
profufde phdisictaonadesésitbddazbove | Abkudestent of -
hydr oxyacetone (HA), other aliphatic carbonyls or
metdydidtirencariBosyusle phgnethés peehpsahdy a5%t hg weight or
inpurities. 10 The netal oxide to be used as a
lessat al yst according to the invention is a Goup VB or

CIEEE VI B metal oxide, and _in particul ar, netal
OXI 8EILECHEHOPPORT e gPBRAPUCE oRBi SFIHY RReVhaf um

degyf¥gégnaﬂs%%t?E%qhdggn % gggygggtone (HA), other

aliphatic carbonyls or aromatic carbonyls, and other
compounds as the impurities.

The metal oxide to be used as a catalyst according to
the invention is a Group VB or Group VIIB metal oxide, and
in particular, metal oxide selected from the group
consisting of vanadium, niobium, tantalum, manganese and
rhenium can be used. Specific examples thereof include
divanadium trioxide, di#anadium tetraoxide, divanadium
pentoxide, niobium monoxide, diniobium trioxide, niocbium
dioxide, diniobium pentoxide, téntalum monoxide, tantalum
dioxide, ditantalum pentoxide, manganese monoxide,
trimanganese tetraoxide, dimanganese trioxide, manganese
dioxide, dimanganese heptoxide, dirhenium monoxide, rhenium
monoxide, dirhenium trioxide, rhenium dioxide, rhenium
pentoxide, rhenium trioxide, dirhenium heptoxide, and the
like, among them, manganese oxide such as manganese dioxide
and trimanganese tetraoxide, and the like, vanadium oxide

such as divanadium pentoxide, and the like, are preferably
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rheni um can be used. Specific exanples thereof include
15 di vanadium trioxi de, divanadi umtetraoxide,
di vanadi um pent oxi de, ni obi um nonoxi de, di ni obi um
trioxi de, niobium dioxide, diniobium pentoxide,
t ant al um nonoxi de, tantal um dioxide, ditantal um
pent oxi de, manganese nonoxi de, trinmanganese
SF}(%{ | de, di manganese tri oxi de, manganese 20
Jio , di manganese hept oxj de, dirheni um nonoxi de,
rheni um nonoxi de, dirhenidﬁrtrioxide, rheni um
di oxi de, rhenium pentoxide, rheniumtrioxide,
usatl r héhinithdmptaoxiockd deard theonlpicke teanongotthdnpbtained by
manganese oxi de such as manganese di oxi de and
mixirigraigdeesd ttetor &dxidge ofamdiet Abovekmetadnadaunbexiided.
25 such as divanadi um pent oxi de, and the |ike, are
pr éEepEipgSEo1 8gPOTventiogednetat t hetde aproxbeleustd ain
conposi te conpound obtained by mxing at |east two
a pg Yoff arie ids@ld  nbuil §tcganhbbeusedd AecoHEPAgtEE on an
the i nvention, netal oxide can be used in a powdery
aluymgng i isdeiica Bt St i6ad aBemigad sypretippbAYéRJ0A ARNEECOMD
alum na, silica or silicalalumna support_having a
ShabSireyc GRF ¥ HEp SR gr REUIFESSRAKE, 6F MREAL; R¥1dgr 1tself
tal oxide itself  can _be used as nolded to these
Ca%ﬁ%ﬁxﬁﬁed ﬁStW?iFﬁQeEPiEH?Sﬁrégépﬁﬁry, the aliphatic
carbonyl .co unds andfor_the aromatjc .carbon
corouhas THERRLOEE: BPCe g le b T LT AR rashanyL
com%QRME&J%%dy%ghkgﬁ'B?bb&EQSCSQBBBHQE HQQSEuHEEdin the acid
eaction conditions, by addi'ng an
decomposition product are converted to high-boiling

compounds under mild reaction conditions, by adding an

-aqueous sodium hydroxide solution or an aqueous sodium

phenoxide solution to an acid decomposition product of the:
above described alkylaryl hydroperoxide under the condition
of an oxygen-containing gas atmosphere, and bringing the
acid decomposition product into contact with the above
described metal oxide catalyst. The reaction temperature
here is suitably 50 to 150°C, and preferably the contact
with the metal oxide catalyst is performed at atmospheric
pressure or elevatea pressure, in the coexistence of an
oxygen-containing gas, while heated to 70 to 130°C. The
contact time is suitably 5 to 60 minutes, and preferably 10
to 30 minutes. In general, at high temperatures and high
pressures, the contact is preferably performed for a short

time, while at low temperatures and low pressures, the
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aqueous sodi um hydr oxi de sol ution or an aqueous sodi um
phenoxi de solution to an acid deconposition product of
the above described al kyl aryl hydroperoxi de under the
condition 15 of an oxygen-contai-ning gas atnosphere,
and bringing the acid deconposition product into
contact with the above described netal oxide

C The reaction tenperature here is suitably
SF5€§?%%§@OC and preferably the contact wth the neta

oxi de catalyst is performed Llat at nobspheric 20 pressure
or elevated pressure, in the coexistence of an
comixygfe nt £ ot af eut atgl Wass r fdinleed Meat ed tahg/@ i . 130C. The
contact tinme is suitably 5 to 60 m nutes, and
pr €fher alginrat® medhd@d disnubeslitnltgenenal, tht Bogbact can
tenperatures and high pressures, the contact is
be ppeferuigd jperdror medHagt smucdhers 2%atiaie prwhicse ,ata | ow
tenperatures and | ow pressures, the SF-1373PCT 12
CORloHIHRS iBrQtestor aty ythserlfidiaved Funthed, orget icmea 1Tie
contact nethod is not limted, and the contact can be
Pagkad fefdiath kenyeindigod SleH dges Baclwpeodassd hed.
cont i nuous process or the like. Further, the catalyst
Th% SR ted iy B @cikedesapgsditied peedseta Pixwdich

Thed¥JOM/rat when the acid deconposition
ao’sd&’&en Hatldd e R AGUGSVEd aégﬁa&aaﬁngoéﬁtlon,

ueou kalln qutlaglystt I s passed through th
“t-a bl

tt qspef 1§03f2tﬁpli LHSV 1

to airtd Y- ef eér%)lgre#eslyabzl)} %PPS\PrZ ]to 6 hrt.

The aliphatic carbonyl compounds such as hydroxyacetone
(HA), the aromatic carbonyl compounds such as a-
phenylpropionaldehyde (a-PPA), and other carbonyl compounds
in the acid decomposition product, are converted to the
compounds such as a multimer or an oxidation product, which
have boiling points higher than those of the carbonyl
compounds, by bringing them into contact with a catalyst
under the above reaction conditions. Here, the useful
components such as phenol and a-methylstyrene are almost not
lost. The reason for this is that metal oxide used as a
catalyst exhibits a characteristic activity in conversion of
the aliphatic carbonyl compounds and the aromatic carbonyl
compounds, and further by adjusting pH at the time of
reaction using an aqueous sodium hydroxide solution or an
aqueous sodium phenoxide solution, such the reaction is

highly promoted and high conversion can be obtained under
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10 The ali phatic carbonyl conmpounds such as
hydr oxyacetone (HA), the aromatic carbonyl conpounds
such as a- phenyl propi onal dehyde (a-PPA), and ot her
car bonyl conpounds in the acid deconposition product,
are converted to the conpounds such as a nultinmer or
an oxi dation product, which 15 have boiling points
FlH§H§¥C han t hose of the carbonyl conpounds, by
bringi hg theminto contact with a catalyst under the
above reaction conditions. Hre, the useful
conponents such as phenol and a-nethyl styrene are
milgd nostctnicin dagstitiBmes.reason for this is that netal
oxi de used as a 20 catal yst exhibits a characteristic
acttiwrithy i, nacgrvdisgohoothet haveht pbat i theasbopyhtic
conpounds and the aromatic carbonyl conpounds, and
CanRfnHe rc P aadjdss tim ¢ heH camdeh ehieined cbn beacbherrtsingo
. an aqueous sodi um hydroxi de solution or an aqueous
higdyRUnh igKse FoxReanstsi byi & inodely chedeepbenoh pbtasned
highly pronoted and high conversion can be obtained
Erhddle SRoVEy siserrifedniicd o dgsomerséshant bopduct of
Further, according .to the invention, the aliphatic

CUnERH ST OGRS s 1ot FenépGde vikenshecahobe described

e B RAd "5 1 Ot R UER0PBELcA FoBAORGRE hCO
Bt dyct__of d ide into

o TR i Eh ReCRhova e Er Bege Lrek ah cByFpbssL°

pre%%h%by%E'eI%%a%EHdSrgggﬂgg,i%h?igugggtégtgo 40°C or

higher, and preferably 100 to 250°C. The contact time is

S

not limited, but it is suitably 30 to 180 minutes, and

preferably 30 te 120 minutes. In general, at high

temperatures and high pressures, the contact is preferably

performed for a short time, while at low temperatures and
low pressures, the contact is preferably performed for a
long time.

Here, the contact method is not limited, and the
contact can be performéd in any method such as a batch

process, a continuous process, or the like. Further, the

. catalyst packed bed may be either a fluidized bed or a fixed

bed. The flow rate when the crude phenol is passed thrdugh
thelcatalyst packed bed is suitably 1HSV 6 to 0.3 hr™, and
preferably LHSV 2 to 0.5 hr’t,

By the contact with the metal oxide catalyst as above,

the aliphatic carbonyl compounds such as hydroxyacetone (HA)
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contact with the netal oxide catal yst at atnospheric
pressure or elevated pressure, while heated to 40C or
10 higher, and preferably 100 to 250C. The cont act
time is not limted, but it is suitably 30 to 180
m nutes, and preferably 30 to 120 mnutes. In
general, at high tenperatures and high pressures, the
« is preferably performed for a short tine,
S (g%é¥éﬁ | ow tenperatures and 15 | ow pressures, the
contact is preferably perfoﬁ%ed for a long tine.
Here, the contact nethod is not limted, and the
anc gritteeot icgurie iper flor et icruaiey phiethbad agechoaseatbdt €h
process, a continuous process, or the |ike. Further,
thea merr@uatsalspsth pseclkeduBédmeay bbieht hes a bbuldhgedoint
_bed or a fixed bed. The flow rate when the crude
hidgieahdihans thes sedbohvdughmpokadsat dbysexpmpked Bed, bs
suitably LHSVY 6 to 0.3 hr-1, and preferably LHSV 2 to
trigef il Ty Bpheranedat adt iwopkntié gEcabhexndeneat atgst
as above, 25 the aliphatic carbonﬁl conpounds such as
Hengy g itdiey dcetdte COMBPNSPES3 pIPETas4PhgREL 0B AG &~
Lmpurities in the crude phenol are converted to the |
et S SR EL s GER éimﬁsﬁuPPitnéP?twhi ¢Reh&agaaoBof Prnghis 1is

surlRsnenty 495, BURT; RRLRG B9t 6RoRAROhALYA| SEpLALP 3
chag%é%:g):%g;ﬁl’oél ?_gﬂgbgi%‘ityfsiﬁbéghvteg%i%%e%' ££QMRPNENL 5, such
carbonyl compounds, and does not have acid strength for an
acid catalyst.

Since the carbonyl impurities in the acid decomposition
product or crude phenol are converted to the above-mentioned

high-boiling compounds by the contact with the metal oxide

catalyst as above, they can be easily separated from phenols

by distillation in the next stage, to obtain high purity

phenol. The methods for separation by distillation include
steam distillation, extractive distillation with organic

solvent, and the like.
EXAMPLES

Hereinbelow, the process of the present invention will
be explained specifically with reference to Examples. In
Examples, various carbonyl compounds as the impurities, and

main components are quantified by gas chromatography to
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nmet hyl styrene are al nost not |ost. The reason for this
is supposedly that netal oxide used as a catal yst
exhibits a characteristic activity in conversion of
the aliphatic carbonyl conpounds, and does not have
acid strength for an 10 acid catalyst. Since the
carbonyl inpurities in the acid deconposition product
« phenol are converted to the above-nentioned
SFﬁgiﬁgégﬁﬂi ng conpounds by the contact with the netal
oxi de catal yst as above, t%%y can be easily separated
fromphenols 15 by distillation in the next stage, to
detghtaine Hikgh qeudeny raghemolof Eaehnetthatls fapusepaeat before
by distillation include steamdistillation,
ancyafteat itweadimsmitl.l ation with organic solvent, and the
l'i ke. 20 EXAMPLES Hereinbel ow, the process of the
pr éseRpParavénei Bramble lbe expl ai ned specifically with
reference to Exanples. In Exanples, various carbonyl
cofip6unds asitihderappesitésn mpredest naii elonpohdreen
g-ar uantified by %as chromat ography to SF-1373PCT 15
a Jd’&%?%n'tﬁepﬁhg byneehingt Pon2greedshsefivrehyaparigees
Solb%f.ore and after treatnment. [Conparative Exanple 11 A
HHGE &6 dPdEESHpESFEMBRSPFAANCPLORHFENCRag BRRA 5

hyd%yﬂé%%%Qd%9 egs7uggdaggiggrgg %ggggggl§0d%gg1gggégéigfbn
of the crude acid decomposition product was as follows:
acetone was 42.0%, cumene was 10.9%, a-methylstyrene was
2.0%, phenol was 37.5%, water was 5.0%, hydroxyacetone (HA)

was 1000 ppm, o-phenylpropionaldehyde (a-PPA) was 1200 ppm,

and others was 2.4%.

60.0 g of this crude acid deéomposition product was
charged into a 100-ml autoclave made of stainless steel, the
inside of the autoclave was pressurized to 0.5 MPa with air
and then slowly heated under stirring, and the feaction was
performed at a temperature of 100°C for 30 minutes. The
obtained product was analyzed, and as a result, HA was 970
ppm and «-PPA was 1100 ppm.

[Comparative Example 2]

58.2 g of the above-described crude acid decomposition
product and 1.8 g of an aqueous sodium phenoxide solution
(concentration: 30.2%) were mixed, and the mixture was
charged into a 100-ml autoclave made of stainless steel.

Here, pH of the mixed solution was about 10.3. Then, the
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solution to an aci d deconposition product of cunene

hydr oper oxi de, was used as a raw nmaterial. The

conposition of the crude acid deconposition product

was as follows: acetone was 42.0% cunene was 10. 9%

a-met hyl styrene was 10 2. 0% phenol was 37.5% water

was 5.0% hydroxyacetone (HA) was 1000 ppm

- nyl pr opi onal dehyde (a-PPA) was 1200 ppm and
SF%##&ﬁ%@&Nas 2.4% 60.0 g of this crude acid

deconposi tion product was +¥harged into a 100-m

aut ocl ave made of stainless steel, the 15 inside of
ingike auff atlea\smtwrs spfeeSel ipzedshieiQed MBaowst Rpai yiaAdair

then slowy heated under stirring, and the reaction
andvasherperlfoorinetheatt cal tewdear attireioky, 1606 tae 3B8action was

m nutes. The obtained product was anal yzed, and as a
perfagmiad aHA anvder@rdatppea aifd 8@ PPAcwas01h@Aupps. 20he

[ Conparative Exanple 2] 58.2 g of the above-descri bed
obtadngsl agicdiugéc omposineiloredpr addchsandrés8ly, oflAaras 750

aqueous sodi um phenoxi de solution (concentration:
PPI3@IEbAx-BdPe Wiisx 80 @ -t he mi xture was charged into a

100-nl autocl ave nmade of stainless steel. 25 Here, pH

of [EK8MR{Red]sol uti on was about 10.3. Then, the

SF-lS?S%&T 16 inside of the autoclave was pressurized

t oPOMBEERPaS AL EhIaRr (PENY0t bnes| D 9 heat cehamleave-
sti,rring, and the reaction ,was perfornmed at_a
desg ﬁ%@ﬁagﬁP SofCa8CIFEP™BOS AT AGReBIOFHEE and 1.2 g of an

aqueous sodium phenoxide solution, and 3.0 g of manganese
dioxide were charged into a 100-ml autoclave made of
stainless steel. Then, the inside of the autoclave was
pressurized to 0.5 MPa with air and then slowly heated under
stirring, and the reaction was performed at a temperature of
80°C for 30 minutes. The obtained product was analyzed, and
as a result, HA was 10 ppm and a-PPA was 80 ppm. Further,
production of an a-methylstyrene dimer and cumylphenol was
not confirmed. As such, it was proved that the amounts of
the carbonyl compounds as the impurities can be remarkably
reduced without causing the loss of the useful components by
the addition of manganese dioxide.

[Example 2]

The reaction was carried out in the same manner as in
Example 1, except that vanadium pentoxide was used instead
of manganese dioxide in Example 1. The obtained product was

analyzed, and as a result, HA was 9 ppm and o-PPA was 70 ppm.



obt ai ned product was anal yzed, and as a result, HA was
750 5 ppm and a-PPA was 800 ppm |[Exanple 1] A m xed
solution (pH 10.3) of 55.2 g of the above- descri bed
crude acid deconposition product and 1.2 g of an
aqueous sodi um phenoxi de sol ution, and 3.0 g of
manganese 10 di oxi de were charged into a 100-n

SFjigfgg ve made of stainless steel. Then, the inside of
t ocl ave was pressurized to 0.5 MPa with air and
then slowy heated under stirring, and the reaction
was performed at a tenperature of 80C for 30 m nutes.
Furfitiee b tradoned: tiood uwdt awasi-aieahy2edyrand d3mas angesul t,

HA was 10 ppm and a- PPA was 80 ppm Furt her,
cumytigdestdlowasf nart aomgtihylestt. yr &se sdichpr fandvadawb plhenol
was not confirnmed. As such, it was proved that the
Perdiasuftes  gflmosite thar samgl resupourds fas tmhegenpeei tiieside

can be remarkably reduced w thout causing the | oss of
wag fpbtgdéregl- conponents by 20 the addition of manganese
di oxi de. [Exanple 2] The reaction was carried out in
t héEZamelimAher as in Exanple 1, except that vanadi um
pent oxi de was used instead of nanganese dioxide in
Ex%nﬁllée Sqhit 6BR af Wédl%r%lju‘éf Mas? 25 hallye ebowm
resu pm and a- PPA was 70

d85§|¥1%§93|§é*r‘df7a%gafiﬁgpmpﬁ%aaefn BRO§FCEnand 6.0 g of an

aqu%o%%tg%h§5%rgggng%1 e so?utlon, and 3.0 g of manganese

dioxide were charged into a 100-ml autoclave made of
stainless steel under air atmosphere. Then, the autoclave
was tightly closed, and then slowly heated under stirring,
and the reaction was performed at a temperature of 110°C for
30 minutes. The obtained product was analyzed, and as a
result, HA was 5 ppm or less and o-PPA was 50 ppm. Further,
production of an a-methylstyrene dimer and cumylphenol was
hot confirmed.

[Example 4]

The reaction mixture obtained in Example 3 was left
standing to sepa;ate the reaction solution and manganese
dioxide. Then, a newly prepared mixed solution of 51.0 g of
a crude acid decomposition product and 6.0 g of an agqueous
sodium phenoxide solution, and manganese dioxide without the
reaction solution as obtained above were charged into a 100-
ml autoclave made of stainless steel under air atmosphere.

The autoclave was tightly closed, and then slowly heated
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cunyl phenol was not confirmed. As such, for vanadi um
pent oxi de, al nost the sane result as for manganese
di oxi de was obtained. 5 [Exanple 3] A m xed sol ution
(pH 10.8) of 51.0 g of the above- described crude acid
deconposition product and 6.0 g of an aqueous sodi um
phenoxi de solution, and 3.0 g of nmanganese di oxi de
\ rged into a 100-m autocl ave made of 10
SF??%?%%Q@S steel under air atnosphere. Then, the
autoclave was tightly clos%%, and then slowy heated
under stirring, and the reaction was perforned at a
undeshpeyiatnime ,ofantil @G <f orac3@om matseperFbhemekt aknad
product was anal yzed, and as a result, HA was 5 ppm
tempenagyeaams 41054 W 50 ppmutBgrt hhe bdbtphoddcproduct
of an a-nethyl styrene di ner and cunyl phenol was not
WA g inRedl, [ERdamy @ 4psTié r dActiaenSnpriupe dbtai aed -
in Exanple 3 was left standing to separate the
PPA &k ifgnp PEH1-ut iFOR tARE  nRAgaResacpoodi axri demeThghstyrene
di nemA¥H£repared m xed solution of 51.0 g of a crude
1N @ SOMYISDEred pRsdiet aratérpeg. of Aansugheog¥en when
sodi um phenagxi de sol uti on, and manganese di oxi de
MARGITGGt CREL e HESi SRPEBIFGELSnuaSIobY AFRedtRBORR fiRFBANCE
of %%%r %q i_nto a . 100- m agtgclave made of stainless
SteelMAUNaEFSS ALgritspheralyss ¥ag RatolPYsESHas
tigggg¥pfgo§?d, and then slowy heated SF-1373PCT

The reaction procedure of Example 4 was repeated eight
times. The obtained product was analyzed, and as a result,
HA was 5 ppm or less and a-PPA was 54 ppm. Further,
production of an oe-methylstyrene dimer and cumylphenol was
not confirmed. As such, even when manganese dioxide was
repeatedly used eight times, the performance of the
manganese dioxide catalyst was not lowered.

[Example 6]

Crude phenol was obtained by neutralizing an acid
decomposition product of cumene hydroperoxide, and removing

most of the low-boiling substances such as acetone, water,

cumene and da-methylstyrene, and most of the high-boiling

substances such as acetophenone and o-dimethyl carbinol by
distillation. It was found that the obtained crude phenocl
contained 0.3% by weight of HA, 1 to 2% by weight of a-
methylstyrene, and 0.2% by weight of other carbonyl

compounds as the total carbonyl compounds (in terms of
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18 under stirring, and the reaction was perforned at
a tenperature of 110C for 30 m nutes. The obtai ned
product was analyzed, and as a result, HA was 5 ppm
or less and a- PPA was 56 ppm Further, production of
an a-nethyl styrene 5 di ner and cunyl phenol was not
confirmed. As such, even when nanganese di oxi de was
SFI?§§§5 ly used twice, the performance of the
ﬁ%n nese di oxi de catal yst was not |owered. [Exanple
5] The reaction procedure &ﬁ’Exanple 4 was repeated
eight 10 tinmes. The obtai ned product was anal yzed,
mesing/ lagddedsul t, HA was 5 ppmor |ess and a- PPA was
54 ppm Further, production of an a-nethyl styrene
di #8r gand thigl phedel phasol neds condfge@dints s uth()-ml
even when nmanganese di oxi de was repeatedly used ei ght
auqagye teeep@if sitrdndessf sthellBrannggnesepdivdrirdd
catal yst was not |owered. [Exanple 6] Crude pheno
mangeiesist siingd dsy wasuituaitheirngddadathdredecoapdstheon
product of cunene hydroperoxi de, and renoving nost of

autged AVE B Pusgesubitineds regen  agndcehenes 1t Br heabed

cunmene and a-nethglstyreneh and nost of the
UGG RSy 28G0SNEnEE8CEGER HaSaPeT 6PRBABNAT aRd

cenfpQu TRV ool Y et T aplon, L4 veg foune .
SR M R T R SRR
total carbonyl compounds was 30 ppm or less. Further, the
amount of_the'produced Z;methylbenzofuran was only 0.5 mol%
based on HA, and production of an a-methylstyrene dimer and
cumylphenol was not confirmed.

[Example 7]

The reaction was carried out in the same manner as in
Example 6, except that trimanganese tetraoxide was used
instead of manganese dioxide in Example 6. As a result, HA
was > ppm or less and the total carbonyl compounds was 30
ppm or less. Further, the amount of the produced 2-
methylbenzofuran was 0.5 mol% based on HA, and production of
an a-methylstyrene dimer and cumylphencl was not confirmed.

[Example 8]

The reaction was carried out in the same manner as in
Example 6, except that divanadium pentoxide was used instead
of manganese dioxide in Example 6. As a result, HA was 5

ppm or less and the total carbonyl compounds was 30 ppm or
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25 conpounds as the total carbonyl conpounds (in terns
of SF-1373PCT 19 nesityl oxide). 50 g of this crude
phenol was charged into a 100-m autocl ave nade of
stainless steel and 1 g of powdered nmanganese di oxi de
was further added thereto, and the 5 autocl ave was
purged with nitrogen, and then slowly heated under
stiyydng, and the reaction was perforned at a
SF?%%%%#%?ure of 170C for 2 hours. The obtai ned product
was analyzed, and as a re t, HA was 5 ppmor |ess
and the total carbonyl conpounds was 30 ppm or |ess.
legmyr t MaIthew Theammonuintob ft haeppedduedd 2-
2-nmet hyl benzofuran was only 0.5 nold based on HA, and
metdpddieatdodmsin asa-Inst npll$t prere dnnEA, andd production of
cunyl phenol was not confirned. [Exanple 7] The
an e thor st s diggrognd wumyé pheme lnwasenoss confited.
Exanpl e 6, except that trinmanganese tetraoxide was
usé&ompﬁ§ﬁ§éaeogxﬁﬁﬁéﬁnéée di oxide in Exanple 6. As a
result, HA was 5 ppmor |ess and the total carbonyl
conpBuRBechAs3B2SppAT bEHeQdt Fir EhersanpanamrrmtaHfin
roduced 2- neth%lbenzofuran was 0.5 nol % based on

Exatﬁ“&iegéd FroqRct itoR Cof Y25 oaR asKERAYPEEy RERE=RT hEr t ¥he
oy IR0 95, DRGSO TB A DAIDI 8 8 T e e
instead of manganese dioxide in Example 6. As a result, the
amount of the produced 2-methylbenzofuran was 70 mcl$% based
on HA, and a-methylstyrene was totally condensed or
peolymerized.

[Comparative Example 4]

The reaction was carried out in the same manner as in
Example 6, except that y-alumina having an acidity function
adjusted to +4.0 < Hp <« 6 was used instead of manganese
dioxide in Example 6. As a result, HA in the reaction
solution was 2000 ppm, and it was proved that the reaction
did not proceed sufficiently.

[Comparative Example 5]

The reaction was carried out in the same manner as in
Example 6, except that a cation exchange resin (Amberlyst-
15R) was used instead of manganese dioxide in Example 6, and
the reaction temperature was set at 120°C. As a result, the

amount of the produced 2-methylbenzofuran was 90 mol% based

on HA, and a—methylstyrene was totally condensed or



Exanpl e 6, except that divanadi um pentoxi de was used
instead of nmanganese dioxide in Exanple 6. As a
result, HA was 5 25 ppmor |ess and the total carbonyl
conmpounds was 30 ppm or SF-1373PCT 20 |ess. Further,
t he anbunt of the produced 2- nethyl benzofuran was 1.5
nmol % based on HA, and production of an
SFa%%?$$%tstyrene di mer and cunyl phenol was not
[ Conparative Exanple 3] 5 The reaction was
carried out in the sane nma r as in Exanple 6,
except that hydrogen exchanged nordenite type zeolite
pokwmtestagdig an acidity function of Ho < -8.2 was used
i nstead of manganese dioxide in Exanple 6. As a
result, the anount of the produced 2- nethylbenzofuran
was 70 nol % based 10 on HA, and a-net hyl styrene was
totally condensed or polynerized. [Conparative
Exanpl e 4] The reaction was carried out in the sane
manner as in Exanple 6, except that y-alum na having
an acidity function 15 adjusted to +4.0 <_ Ho < 6 was
used instead of manganese dioxide in Exanple 6. As a
result, HAin the reaction solution was 2000 ppm and
it was proved that the reaction did not proceed
sufficiently. [Conparative Exanple 5] 20 The reaction
was carried out in the same manner as in
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Exanpl e 6, except that a cation exchange resin
(Amberlyst- 15R) was used instead of manganese di oxi de
in Exanple 6, and the reaction tenperature was set at
120C. As a result, the anount of the produced

2- et hyl benzof uran was 90 nol % based 25 on HA, and
a-net hyl styrene was totally condensed or SF-1373PCT 21

SF;&%)ﬁgﬁ#zed. SF-1373PCT 22 CLAIMS 1. A process for
puriTyihg phenols, which conprises bringing an acid

deconposition product obtaifred by acid 5 deconposition

of al kyl aryl hydroperoxide into contact wwth a G oup

VB or Goup VIIB netal oxtuleIM® convert the aliphatic

car bonyl compounds and/or the aromatic carbonyl

conmpounds in the acid deconposition product of

al kyl aryl hydroperoxide to higher-boiling conpounds,

nd & wefpergrara mypnife imiogphEG e, | g cborpoprndseand

phenols by distillation. 2. The process for purifying
brigheiig frEsdidasaposidiient proghicth obsapnedebyaddidg

an aqueous al kaline solution to an acid deconposition
deiﬂ”&ﬂ%&ttldm Siheéd iyl aaeild hyeeomsssriiden ioto1508EkRyLaryth a
G h déﬁperoxide, and bringing the acid deconposition .
rﬂﬁé} ctOf MEWontdSt MRt RKiPgade 6RBVREtakhexpdéphatic

elected from Go VB and G oup.VIIB netal oxides in
caﬁ qu'ogﬁqﬁﬂﬁﬂgg angeor t%e aroma@ic carbonyl- compounds in

the acid decomposition product of alkylaryl hydroperoxide to
higher-boiling compounds, and then separating the high-

boiling compounds and phenols by distillation.

2. The process for purifying phenols according to claim 1,
which comprises adding an aqueous alkaline solution to an
acid decomposition product obtained by acid decomposition of
alkylaryl hydroperoxide, and bringing the acid decomposition
product into contact with at least one metal oxide selected
from Group VB and Group VIIB metal oxides in the coexistence
of an oxygen-containing gas to convert the aliphatic
carbonyl compounds and/or the aromatic carbonyl compounds in

the acid decomposition product of alkylaryl hydroperoxide to

higher—boiling compounds, subsequently neutralizing the

reaction solution, and then separating the high-boiling

compounds and phenols by distillation.

3. Therprocess for purifying phenols according to claim 1
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of an oxygen-containing gas to convert the aliphatic
carbonyl conpounds and/or the aromatic carbonyl
compounds in 20 the acid deconposition product of
al kyl aryl hydroperoxide to higher-boiling conpounds,
subsequently neutralizing the reaction solution, and
then separating the high-boiling conpounds and
by distillation. 25 3. The process for
F{iﬁ??%?%g phenol s accordinq2 o claim1 SF-1373PCT 23
or 2, wherein the al kyl aryl“-hydroperoxide is at | east
one selected from cunene hydroperoxi de, ethyl benzene
or Rydrdparaii dde sddoriday hydyloberseieehydr apeiexsdepne
cynmene hydroperoxi de and dii sopropyl benzene
selfafrashdiien gamesied hyfreopgrosdsie, f ethgibiehyeng phenol s
according to any one of claims 1 to 3, wherein the
hyd9af eariideny drespadexivdduty Lbenrene hydroperoxide, apmuene
t he phenol is phenol. 10 5. The process for purifying
hydpnRfdIcsc isisc 6ngi fid 1seranrp véhenzenec hadrspereside.
wherei n the aqueous al kaline solution is at |east one
sel ected from an aqueous sodi um hydroxi de sol ution
4and n %gueous %odiun1 henoxi de solution. 15 6. The
SFeSEripfiﬁ&rgﬁ¥ﬁ893P5€88}8iﬁ@CPédéﬁ? bReanpfone

process

of Sl 4B RBSeBi i FBr rd Fiankd L ShurEoRarostaey s

o, BSOS RS LT BECHEhoL oL RLRLTSO 11 U

5. The process for purifying phenols according to any one
of claims 2 to 4, wherein the aqueous alkaline solution is
at least one selected from an agueous sodium hydroxide

solution and an agueous sodium phenoxide solution.

6. The process for purifying phenols according to any one

- of claims 2 to 5, wherein an effective amount of the agqueous

alkaline solution is added such that pH of the acid

-decomposition product is maintained in the range of about 4

to 12.

7. The process for purifying phenols according to any one
of claims 1 to 6, which comprises bringing an acid
decomposition product obtained by acid decomposition of
allearyl hydroperoxide into contact with at least one metal

oxide selected from Group VB and Group VIIB metal oxides at



to 12. 20 7. The process for purifying phenols
according to any one of clains 1 to 6, which
conprises bringing an acid deconposition product
obt ai ned by acid deconposition of alkylaryl
hydr operoxi de into contact wth at |east one netal 25
oxi de selected from G oup VB and G oup VIIB netal
SFé?g LAt SF-1373PCT 24 a tenperature of 50 to 150C
e process for purifyigg phenol s according to
claim1l1, which conprises Qnging crude pheno
obtai ned froman acid 5 deconposition product of
a tamppare twr ofeSéxitde 1506 .contact with a G oup VB or
Group VIIB netal oxide catalyst, to convert the
al i phatic carbonyl conpounds in crude phenol to
hi gher-boi | i ng conpounds, and then separating the
i ghthe @UAGRF < dinFoumust aridiphdrmio gy aficstridina iton.c1EGm 1,
9. The process for purifying phenols according to
whighyioamerisgsebeinding erude phenoll ahtainednéran axideid
catal yst are brought into contact at a_ tenperature of
ASCRIR AT ISHCPEEAUSH Of oCEBE R RUFESPeIsXige TREC pFerEast
.. for purifying phenols according.to any one_of clains
Wit} oSG ough AFaPK CREUBr QU VESORLCPBURPVFRERLYSE, £

convert the aliphatic carbonyl compounds in crude phenol to
higher-boiling compounds, and then separating the high-

boiling compounds and phenol by distillation.

9. The process for purifying phencls according to claim 8,
wherein the crude phenol and the metal oxide catalyst are
brought into contact at a temperature of 100 to 250°C for 30

to 180 minutes.

10. The process for purifying phenols according to any
one of claims 1 to 9, wherein the Group VB or Group VIIB
metal oxide is metal oxide selected from the group
consisting of vanadium, niobium, tantalum, manganese and

rhenium.

11. The process for purifying phenols according to any
one of claims 1 to 10, wherein the separation of phenols
“from the reaction products after the contact with metal

oxide by distillation is steam distillation or extractive



netal oxide is netal oxide selected fromthe group
consi sting of vanadi um niobium tantalum nanganese
and 20 rhenium 11. The process for purifying phenols
according to any one of clains 1 to 10, wherein the
separation of phenols fromthe reaction products
after the contact wth netal 25 oxide by distillation

i distillation or extractive SF-1373PCT 25
SFd?%?%i;ation with organic %ﬁgvent.

distillation with organic solvent.



