METHOD OF PURI FYI NG PHENOL This invention relates to a
nmet hod of purifying phenol. 5 One nethod of naking
phenol is by oxidizing cumene to cunmene hydroperoxi de
and deconposi ng the cunmene hydroperoxi de by a

cl eavage reaction to yield phenol and acetone reaction
products. The phenol produced by this process may
contain inpurities or product contam nants that are
difficult to 10 repmgveob\OsC @UREFEINGNBHEM®L hods such as
by distillation. These inpurities are undesirable,
because, they cause the formation of color
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20 group VIA metal, such as chromium, molybdenum or tungsten, in
the range of 0.01 to 5% by weight of the catalyst.

U.S. Patent No. 3,029,294 discloses the use of a number
of materials, such as activated alumina, aluminum,silicafes,
ién—exchange resins, mineral acids, strong organic acids, and

25 surface active earths, in the treatment of phenol to convert
aliphatic a-hydroxy carbonyl compounds that axe present in
the phencl to benzofuran.

It 4s desirable to provide a process for purifying a
phenol product that has a concentration of a contaminating

30 compound such as a Hydrozyketone. - S
It has been surprisingly found that high purity phenol

can be obtained by a purification process using a treatment



can be obtained by a purification process using a
treatnent 1 catalyst having a low silica content and
further conprising alumna and a G oup VIA netal
Accordingly this invention provides a nethod,
conprising: 5 purifying a phenol product, conprising
phenol and a contam nating concentration of an

hydr oxyket one, by contacting, under suitable
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purification reaction system and process.

The phenol product stream to be treated, or purified, in

accordance to the invention can be any phenol-containing
20 material that has a concentration of a contaminant. Thus,
the phenol product stream comprises phenol and a
concentration of a contaminant with the amount of phenol in
the phenol product stream varying from 95 weight percent
upwardly to 100 percent and, preferably, exceeding 98 weight
25 percent and, most preferably, exceeding 99 weight percent of
the phenol product stream. The concentration of the
contaminant in the phenol product stream is generally a
contaminating concentration for the particular contaminant.

- While the contaminant component of the phenol product

30 stream may be any compound that imparts undesired propertleé
to the phenol product stream, generally, the contaminant
compounds are those compounds yielded as reaction by-products

from the production of phenol by the oxidation of cumene



contam nating concentration for the particular

contam nant. Wi le the contam nant. conponent of the
phenol product 30 stream nmay be any conpound t hat

i nparts undesired properties to the phenol product
stream generally, the contam nant conpounds are

t hose conpounds yi el ded as reaction by-products from
t he production of phenol by the oxidation of cunmene 2
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CONtAGvBANErdm the phenol product stream or converted by
reaction te anothexr compound as a reaction product. The
20 reaction product is preferably one that is more easily
separable from phenol by conventional distillation methods
than is the contaminant. The concentration of contaminant in
the purified or treated phenol product is a non-contaminating
concentration that is, generally, less than or 10 ppmw. It
25 is desired, however, for the concentration of contaminant of
the purified or treated phenol product stream to be less than
or 35 ppmw, but preferably, less than 3 ppmw. Most
preferably, the contaminant concentration in the purified or
treated phenol product is less than 1 ppmw or even at a
30 concentration that is not detectable. o .
The inventive method includes contacting, under suitable
contacting conditions, the phencl product stream with an

alumina supported, Group VIA metal composition that



the purified or treated phenol product is a

non-contam nating concentration that is, generally,

| ess than or 10 ppnw. It 25 is desired, however, for

the concentration of contam nant of the purified or

treated phenol product streamto be less than or 5

ppmw, but preferably, less than 3 ppmw. Mst

preferably, the contam nant concentration in the
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the phenol product stream to be treated, the benzofuran
concentration can be a suitably low concentration of less
20 than 5 ppmw and, preferably, less than 2 ppmw. Most
preferably, the benzofuran concentration in the treated
phencl is less than 1 ppmw. '
The treatment catalyst of the invention comprises a
Group VIA metal (Cr, Mo, or W) supported on an inorganic
25 oxide support that has a sufficiently low concentration of
silica so as to provide for desired catalytic properties. As
used in this specification, any references to the silica
concentration as being "low” or "small"” or in the
"substantial absence" or the like means that the amount of
30 silica in the treatment catalyst comp031tion is at a
sufficiently low concentration so as to provide a treatment
" catalyst having desired catalytic properties fox the

inventive process. That is, to convert the hydroxyketone



t he phenol product streamto be treated, the
benzofuran concentration can be a suitably | ow
concentration of less 20 than 5 ppnw and, preferably,
| ess than ,2 ppmw. Most preferably, the benzofuran
concentration in the treated phenol is less than 1
ppmv. The treatnent catal yst of the invention
conprises a Goup VIA netal (C, M, or W supported
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of silica, preferably having a substantial absence of silica,

20 and comprises alumina and a Group VIA metal, such as, for
example, molybdenum.

The treatment catalyst of the instant invention is

prepared by forming a calcined composite comprising a Group
VIA metal supported on an inorganic oxide support other than

25 silica or a material having more than a low silica content.
The inorganic oxide support comprises a sclid usually
containing a major proportion of alumina. Such materials are
commonly known as refractory oxides and can include synthetic
products as well as acid-treated clays. Examples of possible

30 synthetic refractory oxides include alumina, alumlna—titanla{
alumina-magnesia, alumina-zirconia, and thoria. Preferred
inorganic oxide supports are alumina refractory oxides, i.e.,

refractory oxides containing a substantial proportion of



be 0.1 weight percent, or 0.05 weight percent or even
0.01 weight percent of the total weight of the
treatment catalyst. 15 The preferred inorganic support
of the treatnent catalyst conposition is alum na and
the preferred G oup VIA netal is nolybdenum which is
preferably in the formof an oxide. The treatnent
catal yst thus has a | ow concentration of silica,
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I N@beaikts of a water-soluble source of molybdenum oxide, such

th

as, for example, ammonium heptamolybdate or ammonium
20 dimolybdate, dissclved in water. Hydrogen peroxide may also
be used to aid in solution preparation in some cases. For
example, the molybdenum solution can be prepared by adding
hydrogen peroxide to the solution in an amount in the range
of from 0.1 to 1.0 mole of hydrogen percoxide per mole of
25 molybdenum. Opticnally, a suitable soluble amine compound
such as monoethanolamine, propanolamine or ethylenediamine
may be added to the molybdenum sclution in orxder to aid in
stabilization of the solution.
Following impregnation, the resulting material is dried
30 and calcined. Prying is accomplished by convenfiénai means,
It may be carried out by forced draft drying, vacuum drying,
air drying or similar means. Drying temperatures are hot

critical and depend upon the particular means utilized for



oxi de support in any conventional nethod, such as, for
exanpl e, by dry m xing, ion-exchange, coprecipitation,
10 inpregnation and the Iike. For exanple, a 10-100
mesh alumi na can be inpregnated with an aqueous
solution containing a Goup VIA netal salt, such as
anmoni um hept anol ybdat e or amoni um di nol ybdate. In a
preferred enbodi nent, the treatnent catal yst of the

15 HBYEf | ODryCAfiempePgidddivDBL afigh10R1 yPpdamdd pxdmle 50°c
prepared by inpregnating alumna with an aqueou-s
§Bd *i npregnation solution. The aqueous

mol ybdeme&ohmr@n tﬁ@rlﬁdt%tﬁa:@f:.éi c‘é@&:@fxe&cﬂdi%ﬁduce the
sour_¢e, of ébdenum oxi de, suc as, for exanp

armohf Jcﬁﬁeﬁ’eﬁr- ?rBT‘%P:’}dSFEaJo\fStannﬁli‘ﬁ dRtegiet meBaa?aelcmed in
8i sanl deiliiizinyade meukly sl @g—.mspnémgl Gethaygilaie ibe

I
exafEP e iR nPSRE RN SUPOEr S g =i s R Re ey e
addkhg md‘geanegexs pmatbﬁqidm o thrgsoicentaining abtnosphare,
I f
in bherdangs as.zi_ rnog}:&)exl 1:][0 85:9 JIR %rég bi;]géfyrgggﬁ]d

peroxi de per enum tio

sui i%?’é’aé’é‘lsublf’ea%ﬁég cm@aﬁﬁur%@h bstyplca{ly range from
190N86H4%aRA! agdgee, maeg%aﬂ%%rg ufdYL ENCANGNEn che

may be added to t he nol enum solution 1 n or to
ai dSPReenizabien Aft |°é§ﬁg%1$ imh Ehe drurn-eRt ?'@Fqs@meﬁa as well as

| NPERE NS rnCBut t il &SUJ:I\}FRQ nﬁ}@{daqhy Spigkri-28t B tures
calcined. Drying is acconp %?conventl onal

nmeatisll Rapggefrde SRS é@ o'EIQO Sy e deakqindngi arg

vacyuin-Hud Ry bealdbmgiﬂémgnoanélén leab 9‘@%&!§ Iyt ng
1% eratures are not CI‘ItIC? and depen on the
ar

FeefeRtLetiR FLrirLRE 3Pg °B W‘"Hﬂ ﬁeﬁsngm combined
t enmpetsd WnesxWdd-coypa Ditlrgy atasghereom 50C to 150C.

The treatment catalyst typically contains from 1
percent by weight to 18 percent by weight, preferably from
5 percent by weight to 15 percent by weight, and moxe

20 preferably from 6 percent by weight to 12 percent by weight
Group VIA mepal.

The process conditions under which the phenocl product
stream is contacted with the treatment catalyst will vary
depending upon the particular contaminant contained in the

25 phenol product stream and on such factors as the contaminant
concentration and desired amount of removal. A particularly
advantageous feature of the inventive method is that
hydroxyketone can be efficiently removed from the phenol
-broductlstieam using modest process conditions and without

30 producing large amounts of undesirable benzofurans. The

contacting temperature can be in the range of from 50°C to



After drying, the material is calcined to produce the
finished treatnent catalyst. The material may be
calcined in 5 an oxidizing or neutral atnosphere,

al though air is preferred. However, if binders and/or

| ubricants are used, the material is heated in an
oxygen-cont ai ni ng at nosphere, preferably air, in
order to burn out the binders and |ubricants.

TR 3RiIoRiPag tenperatures will typically range from 10
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preferably, as a continuous process step. In the latter
operation, a solid bed of treatment catalyst, or a mowving bed
of treatment.catalyst, or a fluidized bed of treatment
catalyst can be employed. The contacting step, however,
preferably is.carried out within a reactor wessel :which.
defines a reaction zone and contains a fixed bed of the
treatment catalyst. The reactor vessel, thus, provides means
for contacting the phenol product stream with fhe treatment
catalyst under such suitable contacting conditions as, for
example, herein described, and for yielding a treated phenol
product stream. '

The flow rate at which the phenol product stream is
charged to the reaction zone is such as to provide a weight
hourly space velocity (“"WHSV”) in the range of from greater
than zero to 1000 hour™'. The term “weight hourly space

velocity”, as used herein shall mean the numerical ratio of
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7 TH2320- PCT 250C, preferably, from90C to 230C and
nost preferably, from 100C to 210C. Wile it is not a
necessary feature of the invention for the pheno
product streamto be in the liquid form when

contacted with the treatnent catalyst, it can be
desirable for it to be substantially in the liquid
phase. Thus, the contacting pressure can be such that

thierabenal wiHithe phegam goau@@tgmfeﬁlysldzm@lemmb the
upwardly to 690 kPa gauge 100 Pr ef er abl the
r%ﬁ*t'-h%"i‘l?@‘%rlé‘smdﬁspleﬁ pRET F‘gﬁﬁ‘ge%f by ohe 6@0‘&%5
gauge' (10 psig) to 414 kPa gauge (60 psig) The
phenol product streamis contacted with the treatnent
catal yst by any suitable manner known in the art;
but, preferably, the contacting occurs within a
reaction zone. The contacting can be as a batch
process step or, preferably, as a continuous process
step. In the latter operation, a solid bed of
treatnment catalyst, or a noving bed of
treatment.catal yst, or a fluidized bed of treatnent
catal yst can be enpl oyed. The contacting step,
. however, preferably is, carried out within a reactor
vessel which,- defines a reaction zone and contains a
fixed bed of the treatnment catalyst. The reactor
vessel, thus, provides neans for contacting the
phenol product streamwth the treatnment catalyst
under such suitable contacting conditions as, for
exanpl e, herein described, and for yielding a treated
phenol product stream The flow rate at which the
phenol product streamis

8a
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charged to the reaction zone is such as to provide a
wei ght hourly space velocity ("WHSV') in the range of
fromgreater than zero to 1000 hour'. The term

"wei ght hourly space velocity", as used herein shal
mean the nunerical ratio of 8 AMENDED SHEET the rate
at which the phenol product streamis charged to the
reaction zone in pounds per hour divided by the pounds
of ﬁaeaﬁﬂéﬂHDEEtéiﬁQETcbﬁféﬁﬂﬁ@nﬁnCﬁﬂé“f!&&ti&ﬂ“ﬁanﬁegoiﬁhlch

the zon th henol rodu t stre
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str ehmmltenbheprmu shrgmmecoc ihe bt&aalcﬂibhezoneangﬂ o4 in the

{1 0gd JHOUEcmt & %55099“%01 258 BOEL 30 pkesbl M0, & %gl 5

hour -"' ours-]1, and nost

foupours to3iRohears™, N mwémneﬁgrmlm q;ror! 9 25 hour™
schggﬁﬁngSFEpresentatlon of the phenol purification
reaction_s m 10 which includes Reactor 12. Reactor

15 det | oY Befetidmsoho sHie Ehif & GFPERRGLG Gogresentation of
tr eanmenomapmmtca&ﬂon Reactdsn Jsgxsrts:uermlmﬁeﬂ Yhdlhdar

[ | | et d

confaatiorg 14 APt SehiERf A s At LG darien Bbg gontatns
1Qonéetmqaxmeoh Qﬁtalhydrbkykéeacmpr\M2thsteqnﬂppeﬂtW1th an

cat gyl 1k HAdE ohEfesUd 3Bk c@q}ggg #8004 AR ng &

as to convert a portlon of t one
anoP R le §hpetid havheg mqmtarmaétaﬁg. gonqemtp:euu@edaf

|ntﬁydﬁﬁkyk§ﬂ§ﬁé(N%iiﬁn@ié&ﬂﬁeﬁ@dciﬁél&geci4”hnhgrb¥?cHW@ﬁltable
of conduit 20 I&E%F i S gferab connected to in
so SHRERTELT RAHEEPIT B9 EOWFYRRINPCBTORMPE e
1§ cabydmmxykaboes th pootidrdoppennl. Srhe€asndndlykEtskad igs
a rfﬁ%%&%ﬁced into the reaction zone defined by reactor 12 by
way of conduit 20 which is operably connected to inlet 16 so
as to provide fluid flow communication with the reaction
zone. A purified phenol stream is yvielded as a reactor
20 effluent through outlet 18 and conduit 22. Conduit 22 is
operably connected to outlet 18 sc as to provide for fluid

flow communication with the reaction zone.

EXAMPLES

25 Examples 1-4 describe the experimental procedure used to
measure the effectiveness of a low silica content alumina
material, especially when such a material is used as a
support in combination with molybdenum, in treating a phenol

- product that contains a contaminating concentration of

30 hydroxyketones. These Examples show that alumina having a
low silica content can be effectively used to convert the
hydroxyketones contained in the phenol product without an

excess production of benzofuran by-products.



20 effluent through outlet 18 and conduit 22. Conduit
22 is operably connected to outlet 18 so as to
provide for fluid flow comunication with the

reacti on zone. EXAMPLES 25 Exanples 1-4 describe the
experimental procedure used to neasure the
effectiveness of a low silica content alum na
material, especially when such a nmaterial is used as a.

suppor t Bnntﬁsi’lfblfl%hh.ﬂ@ B 189 yadgnpte %nh&'ﬁ%ﬁs[‘%h@nol
phenol product that contains_a contan nating

content¥Paf B Gt ¥38 AotreskpR RS, s?ﬂ%%aExHﬁﬁ‘F‘é%t stream
shoof tdwaﬂleabllrdmmaatitgx a:olhrﬁle:“ﬂ bi sameHHiant pEsdesReror
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comterr&u.ab :pium QS GatfllystMBAVEIRC bibhRY deNBhréd¥Mbased on
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cumgne. . Wen% each qof the 5
by RdaCHg" SHHY 8??0?”&"‘?"8?I °#1)}'1}F‘6x9‘lggta§n§e{“ﬁ?ﬁ€ﬁ=q”trleéslﬂ the
1si nglgavafl B 1S 0P@Ag enESxeam&on PEERRlctl RELc RS whBefhen

cont ag d the li hase b stirring with a
cat &y ? #}ttﬁ“& g aagl%zep%P ef?S FASOHAbPUITHHNEPT the

wei :lgwp.va@naJa hydrbpykeatfones naxcamdeaniﬁmhawg QfenizB £hFeh
10 cfe@@.ggt?xt C?SO }F%%lu gar 4 100 %beOdu%t rgé(tcon%ax\aed

then coo ere anaPyz
chriG®gt Blgqrapwre#@ht tmcenhohlxhlaaal hydr oxyket ones and
15t he correspondi ng benzofuran derivatives. The al um na

used for the catal yst contained I|ess than 3 weight
pet‘f"ééﬁﬂlﬁ.ll i (8% Mgoen alumina y-alumina containing 1-2%

dispersed silica)
A feed containing 990 ppm hydroacetone (HA or acetol),
520 ppm of 1—hydroxy-2-but§none {(lHB), and 490 ppm of 3-

20 hydroxy-2-butancne (3HB or acetoin), was prepared from pure
phencl and contacted for 2 hours at 145°C with an alumina
catalyst containing approximately 8 percent molybdenum. The
catalyst was previously activated and dried. Conversion of
hydroxyketones averaged 98, 98, and 100 percent for HA, 1HB,

25 and 3HB, respectively, for three separate experiments.
Approximately 6 percent of the HA was converted to 2-methyl
benzofuran, 3 percent of the 1-HB was converted to 2-ethyl
benzofuran, and 3 percent of 3-HB was converted to 1,3~
dimethyl benzofuran.

30
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Exanple 1 (8% Mo on alum na y-al um na containing 1-2%
di spersed silica) A feed containing 990 ppm

hydr oacet one (HA or acetol), 520 ppm of

1- hydr oxy- 2- but anone (1HB), and 490 ppm of 3 20

hydr oxy- 2- but anone (3HB or acetoin), was prepared from
pure phenol and contacted for 2 hours at 145C with an
alum na catal yst containing approxi nately 8 percent
nol ybdenum The catal yst was previously activated and
dried. Conversion of i/drox yket ones averaged 98, 98,
andXE58L86% cht Mpopn pinelunima goniainizoBl-2shesersed v,
f orsillheee separ ate experinents. Approximately 6

per cent o% HA was cgnvert ed to 2-nethyl

benzof uftah’® cﬁ@F%’e’?ﬁ“go P gy 1 M%Iﬂ%‘ée‘i?aﬁvéﬁéﬁf fgetol},
- 2y ppm mﬁ]z.e'hydad&rsyﬂﬁﬁueaxjgﬁfeCleHBp,f addHB80VGSom 3-hydroxy-
COnp\/ | enzof uran. 10 Exa e

(SO ERkElor® (oud of LD DRAA0L B e Rr i potl) Pheng:

A faeleldcemtatca:lem figr 2O oppm dty A462C atitheak HA wiinaCeitllyst

t d 0
3. R AR, sbpPYElRe g BGUERE doTiphenie: o ihe, PRt LYt
f r M@SpRFevisveAy| actimatednemt dedefior nlveussoratof145C
100 th@vd%@xﬁléﬁ@nﬁ@ &%;%J_F)éét 84 C%t Qhﬁ” )2 3%9959%"555}{ GhY f’ﬂs,

percent ol ybdenum _The cal préevi ous
acPdaf By éﬁépﬁ?’?%‘fflyiioﬁ‘aértéi-’f@ﬁ Wpamthyﬁiimntﬂes The

avebrgesbditing beikbiA8apes LRt 1 {0f i d# avd ed.@%ﬁ r3EBhately
respe tl%lfg’{ for t hree separate experinen e
correspo FSP0ran sel ectivities aver aged

appr oxi rrately 6, 3, and 2.5 percent, 15 Exanple 3

'15( alEQHPnﬁ'fe ¥} umina only)
A feed containing 990 ppm HA, 520 ppm of 1HB, and 490
ppm of 3HB was prepared from pure phenol and contacted for 2
hours at 145°C with an alumina catalyst containing no
molybdenum and which had been previously activated and dried.
20 Conversion of hydroxyketones were 18, 15, and 8 percent for
A, 1HB, and 3HB, respectively. The corresponding benzofuran

selectivities were approximately 2, 0.5, and 2 percent.

Example 4 (blank - heat but no catalyst)

25 A feed containing 990 ppm HA, 520 ppm of 1HB and 490 ppm
of 3HE was prepared from pure phenol and heated for 2 hours
at 145°C without addition of a catalyst. Conversion of
hydroxyketones averaged 5, 5, and 7 percent for HA, 1HB, and
3HB;7réépe¢tively,'for'thieé separate experiménts. The '

30 corresponding benzofuran selectivities averaged approximately

3, 0.1, and 3 percent.
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A feed containing 990 ppm HA, 520 ppm of 1HB, and 490

ppm of 3HB was prepared from pure phenol and contacted

for 2 hours at 145C with an al um na cat al yst

contai ning no nolybdenum and whi ch had been

previously activated and dried. 20 Conversion of

hydr oxyket ones were 18, 15, and 8 percent for HA,

1HB, and 3HB, respectively. The correspondi ng

benzof urhg f&AloREhl VidH1@S sivfiR-i2BBI Bhd PRkl Ys 26rdd Bhe
and L2 gercent. Exanpl e 4 (bl ank - heat but no

cat aﬂ yst}eﬁgs ‘A feed containing 990 ppm HA, 520 ppm of

1HB and 490 ppm of 3HB was prepared from pure phenol

and h%l%déoorcgn&(}léﬁg? &#ﬁ ;:é?.g% otxh%g£or? QZlotn n%; 1% a

cat al yst nversion o nes averag

Jand 7 per cenfheral Baodu¢iB Using D%,renbs@mﬂmm% for

three separate experinents. The 30 correspondi ng

benzofuran selectivities averaged approxjmately .3

0.]1, and 3 percent. 11 [TheComwietahphPR dh e‘?eéﬁﬁﬁ-’aﬁt%§°

t H r onesp|le | bepaafuran on

of | HB _a3HB; Dlr%wn LEBA 4, 2B
JlaéggMﬁh P S Sng. t I8 IcoPiet S lof 6o 3 3

Self 4*5“Mp‘5‘"? AIUDEOR. oy oxykddonjesB behz8Purdan® Ha PLpiated

alle ..uﬁ%ugy:? 9863215 a! whPnalonly 118315l £-3 b 522

no catalyst 5 5 3 0.1 3 The conversion data

.
present g, léa % %f%d Q gé%ese 8% ean%F %ﬁ%% %%eshow the

fromusmg elt a I Ca
advantages from u31ng elther a low silica content alumina ox

molybdenum supported on a low silica content alumina in the
treatment of a phenol product that contains a concentration
of hydroxyketone when compared to the use of no treatment

catalyst. As can be observed, the conversion of

15 hydroxyketones using the catalyst was better than using no

catalyst. Also, the selectivity to benzofuran was very low
and, in most cases, 3 percent or less. The
molybdenum/alumina catalysts provided significantly bettex

conversion of hydroxyketones than the alumina only catalyst,

20  and the molybdenum/alumina catalysts still provided for low

selectivity to benzofuran.
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25

nol ybdenum supported on a low silica content al um na
in the treatnent of a phenol product that contains a
concentration of hydroxyketone when conpared to the
use of no treatment catalygi. As can be observed, the
conversion of 15 hydroxyketones using the catal yst was
better than using no catalyst. Also, the selectivity
to benzofuran was very low, gnd  in nost cases, 3
percent or less. The noly [ al uni na catal ysts
provi ded significantly better conversion of
hydr.oxkkmethed, t bamptrieialgum na only catal yst, 20 and
t he nol ybdenuni al um na catal ysts still provided for

| ow sphetfyingyat pheapiopubatct]?2 cbhpr@lsANdS phlendl and a

met , rd sing: purifying a phenal product

co r(r:g’ %&sﬁmﬁgl%&% I C%é}fge nLr %’ﬂn‘?%\n‘? J’Ln) A1 PRYKEFARE onbY

of ﬁ?mﬁﬁpdﬁaxykgg?mEr d%?tabnﬁ§ﬁ5ﬂﬁ&bt%ﬁﬁkﬁoﬁ?itﬂ@h$ t

con i.ng conditions conprising a tenperature of a

most ds%,ngsaﬁ & SFRSTHSTY np&%at QFH aé?q eiq'ne%?id phenol
capalogisic thamithg a2 Hr@stdrt aca N thanthd W t1ek silica
consi sting ?ﬁéﬁﬂ%; |1y of alumina and #plybdenum .
oxi"QEF2E A &ilfé)c/&r"d}ﬁ%gsﬁldl%l%ﬂ%ﬁqt %i®f tHbumina and

. ameliybalenudd oadieieal i n said phenol product is in the
‘raﬁgengf from95 wei ght percent upwardly to 100 wei ght
pefce

. Up .
BREPQY| BCCLBAt At hat FhailomcWheFainofhes ameunt of
t heheaage igf sidMphenRIMPiivktvaightn ReE %ncie;-of\ from

nehgod according to claiml or 2 wherein said
conta¥fiAf tc BRFCENEn 3Fadd]de t@ dO aadight percent and said

t eepaEalihgtify concentration is in the range of from 3
ppmw to 1 weight percent.

3. A method according to claim 1 or 2 wherein said
contacting conditions include a contacting temperature in
the range of from 50°C to 250°C and a contacting pressure

upwardly to 690 kPa gauge.

4. A method according to any of claims 1 to 3 wherein
said treatment catalyst has a concentration of silica
less than 25 weight percent of the treatment catalyst.

5. A method according to any of claims 1 to 4 wherein
molybdenum is present in the treatment catalyst in an
amount in the range of from 1 percent by weight to 18
percent by wei?ht of the treatment catalyst.

6. A method of purifying a phenol stream according to

claim 1 comprising:

providing a reactor having an inlet and an outlet and

which defines a reaction zone containing a low silica-




the range of from 50C to 250C and a contacting

pressure upwardly to 690 kPa gauge. 4. A nethod

according to any of clainms 1 to 3 wherein said

treatnment catal yst has a com:entrati on of silica 20

| ess than 25 wei ght percent of the treatnent catal yst.

5. A nethod according to any of clains 1 to 4 wherein

nol ybdenumis present in the treatnment catal yst in an
amyie i 0 [om 1 percent by weight to 18

per cenet= %E%?%ﬁggg? {%ieegfeat ment catalyst. k 25 6.

A neth aurd fyi, phenQl stream accarding t .
claim %gggfr?f):??lg r?é:llagrr%\?ic g FREHBEh &S aa]rf? suitable
i nlzgactridbrarcauietiomndo whbnhe def ateSeast eaChboRiBANBE said

co { owsilica,l zone through said jnlet; 5
opg1 at&r&%g&er enttHH RIRAYhaRtreaR €9 anehheapFempound;

reaetd on conditions to convert at |east a portion of
said hydroxyketone in said phenol streamto another
conpounemovang eepuvifijea plienboiledtiRenolfren ead ¥hction
said _reactio zone a reactor effluent through
saizgngut%l%eﬁ rl'ea]c({:or effalsuent tahrough saig outlet.g




