METHCOD FOR PURI FI CATI ON OF PHENOL BACKGROUND OF THE | NVENTI ON The present
invention relates to a nethod of purification of phenol and in particular,
to a'method of purification of phenol which is produced within joint phenol
and. acet one production by the 5 cunene pgthod. Phenol, after being
distilled fromheavy and |ight products of the joint synthesis, still
contains the inpurities of organic matters such as nesityl oxide;

al pha- net hyl styrene, 2-nethyl benzof urane and ot her carbonyl conpounds which
are difficult to renoveEYHODVEOR FPURIFIEA TIONOEPHENDRS, for exanpl e,
distillation. These inpurities Wworsen the properties of commercial phenol
since such phenol has |ow color stability. A w dely known corfrerci al nethod
of phenol purification fromorganic mcro-inpurities is a nethod based on
phenol contact 15 wth ion-exchange resins as taught in Technol ogy
report "Devel opnment of process schene for phenol purification at ion-
exchange KY-2,- KY-2-8yc f(BACKQR?DHNDOJFﬂIfEMENTMhN , QG prokauchuk,
Novokui byshevsk, 1 The,.di sa van nmetf hod are.a narrow
t enperat ure range’ o?ﬁér'ég'leﬁe'gp‘ﬂlvﬁﬁg??dﬁ O%@%e‘?é parificahgnioly | ife of
usage due to uphemsd\aardhbin partizalary td ameuhbdo:iftlahyﬁstatgrmoﬂ henclswiidh as

robl ens of spgn 3r.and. USA
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10 methods such as, for example, distillation. These impurities worsen
the properties of commercial phenol since such phenol has low color
stability.

A widely known commercial method of phenol purification
from organic micro-impurities is a method based on phenol contact

15 with ion-exchange resins as taught in Technology report

 "Development of process scheme for phenol purification at ion-
exchange KY-2, KY-2-8yc for Ufa Plant of Synthetic Alcohol",
Giprokauchuk, Novokuibyshevsk, 1986, p. 84. The disadvantages of
this method are a narrow temperature range of resin application (50-

20 130°C), limited life of usage due to unrecoverable destruction of
catalyst granules as well as problems of spent resin utilization.

USA Patent No. 3,454,653 and USA Patent No. 3,029,294
describe methods of phenol purification from impurities using
aluminosilica catalysts. Disadvantages of these methods are low

25 catalyst activity and, hence, long contact time (4-8 hours), as well as
selective purification from one of the impurities components (in
3454,653 from 2-methylbenzofurane, in 3,029,294 from
hydroxyacetone). - - - o - :

The purpose of the present invention is the development of a

30 catalyst with high activity for phenol purification from impurities with



-2- efficient regeneration, high mechanical strength and stability to give
a long catalyst life. This purpose is achieved by phenol purification

usi ng heterogeneous zeolite catal ysts whixh are distinguished by the
certain 5 | evel of acidity measured, for exanple, by a nethod of butane
cracking as described in H Rastlli, Can.Journal of Chem Eng., 1982, v. 60,
p. 44-49). Al zeolites with KA>10 where KA - first *order reaction rate
constant for I t i ¢ phenol
Barifioati on ioeRRt FEEEnElitch, 4eh SpcHaRRaPSroRRla Subllly 18k,

zeol i tes whi cH°BS§aE'e.‘éﬁ 'ﬂf&t ed according to classification of International
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gel , ‘ al glm S?SIlbvﬂabesalchlt)wmeaﬁh’éﬂl, Nfep hecamples Hy %%&Hoﬂol Wf blitihe Iht i's
referable to usg.zeoli iC aving a
\F;al ue of KA = éﬁé# Lﬁa/éﬁﬁgf%mll EI‘Q&PB"HTPB% ngPangr‘ébl v, . tﬁe
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20 It is pre]glgr?ez:ﬁ?% ?ﬁfsagdglg% t%rg%&?rﬁ%éﬁu%@an aI é? g%etagX%Q for IS ze of0
zeolites poresﬂ&t&iybc@heaaprlfloahotﬁ{re&he]hqmd(phaﬁeter and hi gher. The nost

pr ef er abl ggzeol i te e”greg@,%mm ROJiER whithieE debdpratitlladd '}@gand still

nor deni te. Phenol | rom |st|I ation of heavies an

25  cont ai ni ridassification, of i Internakipaalodpelits ohssociation: py mléés Pha-
net hyl styrene, zaomsw,h@;,ermil(f&neaaﬂ 1P t2BM- S)aM@RY¥m69dGiﬁ w)dMARet not

cont ai ni ng wat er abl ess .than 0.1
w % cont gcts @W%ﬁ@egﬁgﬁ%ffseﬁrt‘eréteyéﬁﬂéﬁtﬁ%rﬁ eﬁ@?fiﬁ?@ﬁaﬁ%ut 120 to
250[ err C ( pr efwsedbmsithl dindé8| @luhihuandxideasilic0 gel, valhinadnositisates lor- 3. 5
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purification r'esu
of Y type with an alummosxhcate binder having a value of K5 = 50-80

cm3/min*g and Si/ Al ratio more than 3. Preferably, the concentration

of sodium, potassium and other alkali agents on the basis of their

oxides does not exceed 2 wt%, more preferably not more than 0.3 wt%.

20 It is preferable to use zeolites with medium and large pores. Size of

~ zeolites pores should range from 4A° in diameter and higher. The

most preferable zeolites are with large pores. (>6A°) such as Y and
mordenite.

. Phenol derived from distillation of heavies and lights and still
25 containing the- impurities hydroxyacetone, mesityl oxide, alpha-
methylstyrene, 2-methylbenzofurane and other carbonyl compounds |
but not containing water (water content less than 1 wt%, preferably
less than 0.1 wt%) contacts the zeolite catalyst at a temperature of
~ between  about 120 to 250°C (preferably 180-200°C) and space
30 velocities 0.1 - 3.5 hr-l (preferably 0.8-1.2 hr-1).

It has been discovered that said purification results in not less
thém 90% conversion of such impurities as. mesityl oxide,
hydroxyacetone, alpha-methylstyrene and other carbonyl compounds.
It is important that the above mentioned impurities are converted into

35 the products of condensation under the effect of the catalyst and



t han 90% conversi on of such inmpurities as nesityl oxide, hydroxyacetone,

al pha- et hyl styrene and ot her carbonyl conpounds. It is inportant that the
above mentioned inpurities are converted;’r nto 35 the products of
condensation under the effect of the catalyst and -3- purification
conditions, so that these inpurities can be separated from phenol by
further rectification and renoved fromthe process along with other "heavy"
products, so-called "phenol tar'!. At high space velocities, (nore than 0.8
hr[err]) ther epuxficatiorsconditiohs socthet these 2mpuritiestcan|beesepatatedifeoho an
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(2-MBF) and 35rppovef ant¢v¢endesd biowey leven b ighl snicBEimpasities qoadenthirough a
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wi th 950 of caayst Ite of -type with an al um nosi i nder.
Zeolite 25 c ofatalystsiismot lesg than threq yearscont ent 9. 7% silicon oxi de cont ent

The present invention s illustrated by the following examples
15  which do not limit the invention and its claims but illustrate the
application of a number of zeolite catalysts of the type suitable for
phenol purification:
Example 1

" Phenol containing 21 ppm acetone, 66 ppm hydroxyacetone
20 (HA), 217 ppm mesityl oxide (MO), 1304 ppm alpha-methylstyrene
(AMS), 236 ppm 2-methylbenzofurane (2-MBF) and 35 ppm of other
carbonyl compounds (CC) was pumped through a reactor pipe with a
length of 1500 mm., an inner diameter of 30 mm, filled with 950 mi of
catalyst (Zeolite of Y-type with' an aluminosilicate binder. Zeolite
25 content 16%, aluminum oxide content 9.7%, silicon oxide content
86.1%, sodium oxide content - 0.3% rare-earth elements oxides contént
- 2.9%, specific pore volume - 0.51 cm3/g, and an acidity level
determmed by the value of Kp =70 cm3/min*g) at a temperature of
140°C., atmospheric pressure, a space velocity of 0.3 hr-l. After the
30 catalyst run, phenol purity was determined by gas chromatography
(GC). Samples for analysis were grabbed each hour. Time of the
experiment was 5 hours. Phenol composition after purific'ation was as
follows (average values): 5 ppm MO (the degree of conversion 98%),
25 ppm AMS (the degree of conversion 98%), 4 ppm CC, 10 ppm

35 acetone, 1 ppm HA and 269 ppm 2-MBF (increase -) (13%).



86.1% sodi um oxide content - 0.3%rare-earth elenments oxides contenit -
2.9% specific pore volunme - 0.51 cnB/g, and an acidity |evel determ ned by
the val'ue of KA = 70 cnB/nmin*g) at a tenpgrature of 140[err]C., atnospheric
pressure, a space velocity of 0.3 hr[err]. After the 30 catalyst run, '
phenol purity was determ ned by gas chromatography (GC). Sanples for

anal ysis were grabbed each hour. Tine of the experinent was 5 hours. Phenol
conposition after purification was a%xfa Q (average values): 5 ppm MO’
(the degree of conversion 98%, 25 p he degree of conversion 98%,

4 ppm CC, 10 ppm 35Thasxperiment vwameonduated 26 lgspribed iBExampledabaet - )

(139 . -4- e r4 yas d i n
Exanple 1 but t e_gg%)%‘cg’ei\peeﬁgcﬁag %/vagg@lg- 2@( g?‘?e r tﬂ cﬁpgﬁgﬁélpﬁgﬁ%osi tion
before purifi cRUFicatian was asdollews: Spppracetens 76, prys HAnPHRPIs ©Mpm oM 5
1106 ppm AMS 3166 pwmsZaA@Fmo@ﬁI 200BFO PRI ErhBbsitBhi hfteat | on was
as follows: 4 gﬂm _&éhe degfr ﬁe of onveég)I S 920/%, 21 ppm AMS (the
degree of convBHEfiGAtign Wasasfollgws: 4 ppm B'S'ﬁm EDARCONVREPION; Was, o
hydr oryacet (r)]ne92%$,721pppinZANB:(thé gl@gw congrb%ion &&ho? 98%), 6 pprln CC, })2
Exampl e 3 The erien s conduct.ed as _geschiped i ' e 1 but
t enper at ur e m?égbafeg;ﬁ'dg%gepgc%o E&figg’ff%?e'?%f' WJ ppm %@S%‘HF“%MOQ tion
before purificdl%dn was as follows: 21 ppm.acetone, 107 ppm OM 98 ppm HA,
230 ppm AMp and 152 ppm 2- MBF: the p i conposition after
purification was as follows: 8 ppm gree of conversion 93%, 3 ppm
AVB (the degree of Jbeexperiorerdovgs ucteqh s desiaibed tind>a@amplecl bt
conversion 70%em{5§a’tux% RRES BRPEPNSpacel Yeldtity 1 hRgHLOXY ggt (y}penoﬁxanpl e 4

composition before purification was as follows: 21 ppm acetone, 107

ppm OM, 98 ppm HA, 230 ppm AMS and 152 ppm 2-MBF: the phenol

15  composition after purification was as follows: 8 ppm OM (the degree

of conversion 93%), 3 ppm AMS (the degree of conversion 99%) and 45

ppm 2-MBF (the degree of conversion 70%), CC - 9 ppm, acetone - 10

ppm, no hydroxyacetone.

Example 4
20 The experiment was conducted the same way as described in

Example 3 but space velocity was 3.5 (hr-1). The phenol composition
before purification was as follows: 23 ppm acetone, 63 ppm OM, 5
ppm AMS and 178 ppm 2-MBF; the phenol composition after
purification was as follows: 6 ppm OM (the degree of conversion
25  90%), 2 ppm AMS (the degree of conversion 96%) and 201 ppm 2-MBF
(increase - 13%), CC - 5 ppm, 8 ppm acetone, hydroxyacetone was not
found.
Example 5
The present example illustrates the effect of water in crude
30 phenol on the catalyst and the resulting change in conversion of
mesityl oxide, alpha-methylstyrene and 2-methylbenzofurane.
The experiment was conducted the same way as described in
Example 1. The catalyst was first calcinated in a nitrogen stream at a
temperature of 250°C. The loss in weight at calcination was 2 wt%.
35 The results of the experiment are given below (see Table 1).



.20 . The experinent was conducted the sanme way as described in Exanple
3 but space velocity was 3.5 (hr[err]). The phenol conposition before
purification was as follows: 23 ppm acetone, 63 ppmOM 5 ppm AMS and 178
ppm 2- MBF; the phenol conposition after purification was as follows: 6 ppm
OM (the degree of conversion 25 90%, 2 %EF]ANB (the degree of conversion
96%9 and 201 ppm 2- MBF (increase - 13%, - 5 ppm 8 ppm acetone,
hydr oxyacet one was not found. Exanple 5 The present exanple illustrates the
effect of water in crude 30 phenol on the catalyst and the resulting
change in conversion of nesityl oxide, alpha-nethylstyrene and
2- met hyl benzof urane. The experinment was conducted the same way as descri bed
in Exanple 1. The catalyst was first calcinated in a nitrogen streamat a
tenperature of 250C. The loss in weight at calcination was 2 w% 35 The
results of the experinent are given below (see Table 1). [err] - 6-
Exanpl e 6 The present exanple illustrates the duration of catalyst run
wi thout | oss of activity.” The experiment was conducted ,the sane way as
described in 5 Exanple 1. The unit was operated continuously for 1043
hours. Tenperature varled from 115 to 190C, space velocity varied fromO0.4
to 3.75 (hrferr])g spher+e—presst-e—was used or those pressures which
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10 Table 2 [err] | [ -7- Not e: 1n the colums "nean space
velocitv" and "average tenperature", the m ni num and naxi num val ues of
correspondi ng variabl es, are given in bragckets. Exanple 7 5 The
experinment was conducted the same way as described in Exanple 14 but
catalyst with follow ng characteristics was used: Zeolite of Y type with

bi nder alum nosilicate. Zeolite content was 7% silicion oxide content 85%
al um num oxi de content 8.9% sodi umﬁxéi &Iglecsont ent 0.3% rare-earth elenents
oxi des content 1.5% the 10 wvolu s - 0.5 cnB/g. The value of KA
= 50 cnB/ m n*g. Th&heepmesent mxempie dHnstrates theathumti®n dhidatalgstCondi ti ons of

Degr ee of : 0 peri ment’ conversion, % OM AMS HA
cC 2- Wﬁﬁh@gﬁg@ﬁf“{ﬁ@ 95 98 100 93 * 16 Exanpl e 2
90 99 100 95 The experimenicwassondycted thegsame wry ag glescribed in -9

Exa(rjrpl;a g ?h Ex%ﬁleple $8 ThEOunit Was oplerabedléolgﬁitﬁﬁﬁ %o?hm@%gmﬁné WatS
conducte e a way as | a u eolltes, an raeni te,
VEl and FERR Crmyperating vasied %%Wﬁwlﬁsaﬁedﬁ’éw&f vapislifzem, Q4| i t es set
by KA val ue i 20v8.79i(Rrlangand@sphericpressuty waeaked comtiiatenpiesstirg no
additions of g\ NN 3Nd JR"dARCSPliqRe PhbfRol’ The' obitdined FARE afe

shown in table 2.
10
Table 2
§ Total Number | Msan Average Average isp.
jrun time, of space tempera=|Position |composition
, hr - seasure~ l'irelocit.\' ture. PPU '
i nents i het *C
; } oM| ANS|2mBrF
voer b g b 09 b 123 ineue 24| 421|148
[(0.4=1.0) |(116~128) {output 4187

201 6 2.8 142 input 1251198
(2.2-3.75) | (138~344) joutput 6 41433
E—

132
1131=132)

141
{132-149)

682 | ¢ 0.95 | 150  jinput 42| 2294207
{1.3-0.6) | (141-156) |output 2

187
(185-1901 {output 2

residue.%



Tabl e 4 Conditions of KA . Degree of | ncrease, %

experi ment cnB/ mi n*g conversion, % OM AMS HA CC

2- MBF Mordenite 80- 90 100 997_ 100 93 1 HY

50-.70 95 90 54 . 89 0 HX ' 30-50 80
65 45 98 -10 MFI 80- 90 98 90 91 87
-15 FERRI ERI TE 40- 50 82 67 50 95 -18 - 8-

Exanpl e 9 The ﬁ]xpe_ri nt was conducted the same way as descrjbed in .
Exanpl es 6 - sNARit 2| thesCARmNS); HRAs $Race (RelRFityAl amdhodAveragh es were

used as bi nder tepfpératiren, the Aeninviinead ifiaxithuh%alaks! B Hofradpbh@ify cont ent
Is 30 W% . Zeol.l{,es content. i,S %lget\sM% Results are represented 1n table

5. Table 5 Cona???%lﬁg,%gglvenmbra Degree of | ncrease, %
experi ment cnB/ mn*g colxamgpled, % OM AMS HA CC 2-MBF

g’gr degiSt e 4 85795 The exgeﬂ'gi]eQ\Q wasggonduc(%@%gﬂg same way %de%cfibed in 9855

-3 MFI Exampje 1-4 but catalysb withsfollowing clgaracteristicerrwmasmised: 40
82 67 50 7@dlite of2P typWRihhiAbef SRIMMORICHR. 2NIiteQ SvalPpgr limt
of space velocity) 10 | The %perl ment was, conducted the sanme way as
described in Ei‘i'ﬁﬂ'b@‘?eaﬁﬁ“@"f)@ palugipum, qxide \gontent,3.9%, sodiuge phenol
conposi tion bebgide pontent CB%O rareearfthcelefildnts\i diddes3 doptaric @15%)e the30

10  volume of pores - 0.5 cm3/g. The value of KA = 50 cm3/min*g. The

results are presented in table 3.
. Table 3
Conditions of  Degree of Increase, %
experiment conversion, %

" OM AMS HA CC  2-MBF

Example 1 95 98 100 93 16

Example 2 90 99 100 95 5

Example 3 91 98 100 98 -9

Example 4 92 98 100 97 13
Example 8

- The experiment was conducted the same way as in Example 1,
15 - but zeolites X,Y and mordenite, MFI and FERRIERITE in H-form were
used. The acidity of applied zeolites set by KA value is within range
30-90 cm3/ min*g. Zeolite-mordenite had no additions of aluminum

and manganese. Results are given in table 4.

Table 4

Conditions of Ka Degree of Increase, %
experiment cm3 /ming ~ conversion, %

_ OM AMS HA CC 2-MBF
Mordenite 80-90 100 99 100 93 1
HY , 50-70 95 90 54 - 89 - 0
HX 30-50 80 65 45 98 -10
MFI 80-90 98 90 91 87 -15
FERRIERITE 40-50 82 67 50 95 -18




ppm OM 1396 ppm AMS and 82 ppm 2- MBF. After purification phenol contained
the followi ng: 15 a) tenperature 140[err]C 16 ppm OM (the
degree:of conversion was 47% 17 ppm AVS (the degree of conversion was
99% 60 ppm 2-MBF  (the degree of conver%| on was 27% b) 13 ppm QM

(the degree of conversion was 53% 20 - 21 ppm AMS (the degree
of conversion was 98% 49 ppm 2- MBF (the degree-of conversion was 40%
Exanpl e 11 (conparative, catalyst contains 50% silicon oxide, 42% al um num
oxi de, and 2 % sodi um oxi de. Cont ent Example975 rest of the

_conponents matches The e&@éﬂhﬁéﬁl vimrs @eﬁm&&i the samegwagcuzdaéécﬁmdqfn the

2 NBF. 100 pprEKpnpISS b b Zopfies vl hiaders Wt tech . ABimipastistiem | n
table 6. Tabl ewereasetl a5 bimslers (silicon dddde eentent is 70 wt%, alummuaaemde%
Lel)?iperi ggnt 5 qontent %Cﬁmv\ggﬁgnZelé‘h%é con@%@ is |197wt%cc ége%ui\@ fexarrg;e 1
Exanpl e 3 represendgrd in tabled. 89 101 Exanple 4 36 96 85

87 85 5 : Bablpbe 12 (conparative, overcome the
upper tenperatire limt) The experinent was conducted the sane way as

described in BZW@SOEL and 312 Kut t enper at urBegreef300[ er r | Onciekeen$|
conposi ti on betxpedmentr i f | camV/ovn'gas t he fol | owvergien, % ppm acet one, .46 ppm

M OM AMS HA CC  2-MPBF

Mordenite 75 100 9 98 93 5
HY 55 9% 8% | 4 89 - 3
HX 35 78 61 45 98 -3
MFI 70 96 95 91 87 -5
FERRIERITE 40 82 67 50 95 -20
Example10
(comparative, overcome the upper limit of space velocity)
10 The experiment was conducted the same way as described in

Examples 2 and 4 but space velocity was 8 hr'l. The phenol
composition before purification was the following: 3 ppm acetone, 30
ppm. OM, 1396 ppm AMS and 82 ppm 2-MBF. After purification
phenol contained the following:
15 a) temperature 140°C .
. 16 ppm OM (the degree of conversion was 47%)
17 ppm AMS (the degree of conversion was 99%)
60 ppm 2-MBF  (the degree of conversion was 27%)
b) 13 ppm OM (the degree of conversion was 53%)

20 21 ppm AMS (the degree of conversion was 98%)
49 ppm 2-MBF  (the degree of conversion was 40%)
| ‘Example 11

(comparative, catalyst contains 50% silicon oxide, 42%
aluminum oxide, and 2 % sodium oxide. Content of the
25 rest of the components matches the catalyst in Example 1)



10 142 ppm AMS and 218 ppm 2-MBF. The follow ng was found in phenol' after

purification: a) space velocity -0.3 (hr[err]) 3 ppm QM (the degree
of conversion was 94% 4 ppm ANVS (theg_degree of conversion was 97% 15
391-ppm 2- MBF (increase 57% b) space vélocity -3.5 (hr[err]) 4 ppm OM
(the degree of conversion was 91 %9 5 ppm ANVS (the degree of
conversion was 96% 391 ppm 2-MBF (increase 79% 20 The exanpl e

shows that there are.no,.significant advantages in conducting the process at
hi gh tenperatures, g{ﬁ“déﬁ‘éﬂqﬁg E F}é‘hﬁi“’rr@ﬁénﬂszg?hcq*ezﬂ'énob@fﬁﬁaﬂy@ﬁS howed t he
presence of prqnqhleMoBOFp;gh AMﬁj@iqipmrﬂ-MBEnma pineHA, mgrﬂpmp.At 140 -
200[err] C the g, H@{lﬁ wi Il probably lead to
slight phenol | osse%gl&d%'ird xf e sk ttaEi]défor purification of phenol
fromorganic mcroinpurities WhICh IS terized by the fact that, in
order to increase aeH-Hiy—to—-herease—catalyst life and to have a
possibility of rege@omltltl@mﬁoﬁ he phenidegreerfact s a het Emargasegdus

crystal l i ne cat al ysexpemimenht nospheri c poreasion, @ a pressure whi ch mat ches
the pressure of the-ligquid phenol and an el evated tem)erat ure i s enpl oyed.
2. The method of claim| wherei nOM zeolhivis | $3A he @al . The net hod

of claim2 wherein tmg é(ilty %t he g@ollt cata? gsured I n reaction

of butane cracking ] t han ([e nmet hod 'of claim 2
wherein the zeollte 3fr‘cﬂzgt S Iect fro t he ?oup 3n3| sting of types
of zeolite X, Y, noto@mAl BETA, ERRI B TE. A81met hod of claim 2
wherei n the cont ent Eypmyple 4k and Q)t her%ll kal Bhe agéﬁts i 85t he catal yst on
the basis of their oxides does not exceed 2 w% 6. The nethod of claim?2
wherein rare-earth elenents are present in an anmount of from

5 : Example 12
(comparative, overcome the upper temperature limit)
The experiment was conducted the same way ‘as described in
Examples 1 and 2 but temperature was 300°C. Phenol composition
before purification was the following: 21 ppm acetone, 46 ppm OM,
10 142 ppm AMS and 218 ppm 2-MBF.
The following was found in phenol after purification:
a) space velocity -0.3 (hr-1)

. 3 ppm OM (the degree of conversion was 94%)
4 ppm AMS (the degree of conversion was 97%)
15 391 ppm 2-MBF  (increase 57%)
- b) space velocity 35 (hr-1
4 ppm OM " (the degree of conversion was 91%) -
5 ppm AMS (the degree of conversion was 96%)
391 ppm 2-MBF  (increase 79%)
20 The example shows that there are no significant advantages in

conducting the process at high temperatures, but energy requirements
increase. GC analysis showed the presence of products of high
condensation in amount ~2000 ppm. At 140 - 200°C the said products
were not formed. This will probably lead to slight phenol losses.



15 0to 5 w% 7. The nethod of claim2 wherein the_zeolite concentratj on
in the catalyst is from5 to 100 ww% 8. The nethod of claim?2 where

size of* catalyst pores is nore than 4A in dianeter. ml mu H!IJ
claim| wherein the degree of purificationjprom unsa

not |ess than 90% 10. The nethod of claim| wherein purlflcatlon from
2- met hyl benzof.urane at space velocities of nore than 0.8 h[err] increases
t he 2-net hyl benzof urane anmount to a | evel G#meh 25 can be easil y renoved

from-phenol by i StA mkthod @it puiitdticti ofiP@AS! fiéRl &Qériéjd .a&rdnhpdlrm% whithns 0. 8
eCcr eases

hr{err] and t er at ures_ of ret n 2Q0[ err

5 ot Iyl benz GRIPERGASA NG aob b STaPdo TS Bl o MirssARat BF ar 1o have
wherein the prpoesibiityic regenduﬁd.edmeqmmeaoltoemaetsatwéaogeheéustms‘taﬁhet@télﬁéi[lﬁaér] C.
30 12. The, net nod of cl ai

iml th cess is &at space

Vel oci t 1 e oAMEPSPRER: Bepgiss pTa eressire yhich e e B Tereshih i il Phepund en
process i 3 celedﬂe&@dnwératarembmplomt ent in phenol not nore than | w% 14.
The met haod of r"g] t h a d,at a pressure of
froml to 10 at é ﬁgqeéf %ﬁﬁﬁ&'*)é%&‘ﬁte '53%%33%%% ties contained in it
are in the |liqu. d ﬂhamthod of claim 2 wherein the acidity of the zeolite catalyst measured in
reaction of butane cracking is more than 10 (KAcmalg*min>10). _

4, The method of claim 2 wherein the zeolite catalyst is selected from the group
consisting of types of zeolite X, Y, mordenite, BETA, MFI, FERRIERITE.

5. The method of claim 2 wherein the content of Na, K and other alkallne agents in the
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catalyst on the basis of their oxides does not exceed 2 wt%.
6. The method of claim 2 wherein rare-earth elements are present in an amount of from
15 0105 wi%. | ' '
7. The method of claim 2 wherein the zeolite concentration in the catalyst is from 5 to
100 Wi%. |
8. The method of cla:m 2 wherein the size of catalyst pores is more than 4A° in
dlameter _
20. 9. The method of claim 1 wherein the degree of purification from unsaturated
compounds is not less than 90%. _
10. The method of claim 1 wherein purification from 2-methylbenzofurane at space
~ velocities of more than 0.8 hr'l increases the 2-methylbenzofurane amount to a level which
25 .can be easily removed from phenol by distillation, and at space velocities of less than 0.8 hr'!
and temperatures of more than 200°C decreases the 2-methylbenzofurane amount te- not
more than 50%. . -
11. The method of claim 1 wherein the process is conducted at a temperature of from
120 to 250°C.
. 12. The method of claim 1 wherem the process is conducted at space velocities of 0.1-
3.5hrl, | y _ '
13. The method of claim 1 wherein the process is conducted at a water content in phenol
not more than 1 wt%. | i '
35 14. The method of claim 1 wherein the catalyst is contacted at a pressure of from 1 to 10
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atmospheres in which the phenol and impurities contained in it are in the qui.lid phase.



