WD 03/ 066555 PCT/ US03/ 03230 PROCESS AND CATALYST FOR PRODUCI NG

P- CUWLPHENCL The present application is a U S. non-provisional application
based upowoangessskai m ng priority from Russian Applicati orrcinuse20§3d03668,
with a filing date of February 8, 2002, which is hereby incorporated by
reference. BACKGROUND This invention relates to the area of chem stry and

petrochem str i 9‘{’?(% i unyl phenol
(PCP) by man?Ro cg% &@@%ﬁg?ﬁ;@gﬁﬁ%@ p mriﬁw t X- nrg(tjﬁyl styrene
(AVB) . p-Cunyl phenol is widely used in producing effective stabilizers for
fuels, oils, polyners, and rubbers. Processes are known for producing

p- cunyl phendihepsésagt dppherjendoad). Soiodipsovigianallapplicatios besedawosendng ni ner al
acids: sulfuric, .oxalic hosphori.c,. etc. K,. rvich ti skin,

&1 nber o, atfingaSH By R ARG GYLT N 2RI et o (1672)
b) US pat pedrudi9 8, 20004 bt it 1848y incelpokifedBy RIféredokd1437 (1950)]. The

di sadvant ages of this process are typical for the use of honbgeneous

catal ysts. These are the low selectivity of the process, the difficulty of
separ at i n§ARECRAVAYti ¢ conpl ex fromthe reaction products, and

ecol ogi cal probl enms connected with the use of strong acids. The indicated
di sadvant agddisainEciiion rglatesdethe gieg plechsmogBsands patroghadisey.nyois-preqise)y phenol
whi ch use ta . S het i

ool 1t os. Brt Pree Ry e PRIRG Rkl e b [ AP R S PRICHRIAEN Bt

fam |y, wlicabl wah e-pe@prigeheiANISRr W thout a binder and with the addition
of pronoter netals or wthout additives [US patent no. 4409412 (1982)].

The di sadvant age of using  cat a:ga/s_ts of this tE/jpe is their insufficient
activity an@-¢wayiehend if gridelyivsed o peadyeingwffrgtivg stabmigerseiondile, oilthen PCP

is made b LS di mer side products are also produced.
Speci fi ca??lgﬁkmgﬁ‘tliaﬁ?%rs'r eaction is carried out at a tenperature of 100

Processes are known for producing p-cumylphenol using homogeneous acidic
catalysts, such as strong mineral acids: sulfuric, oxalic, phosphoric, etc. [a) Kumok,
Gurvich, Stiskin, Grinberg. Zh. Vses. Khim. Obshchestva im. Mendeleeva 17:4.460-
462 (1972); b) US patent no. 24441408 (1948); c) US patent 2751437 (1950)]. The
disadvantages of this process are typical for the use of homogeneous catalysts. These
are the low selectivity of the process, the difficulty of separating the catalytic complex
from the reaction products, and ecological problems connected with the use of strong

acids.

The indicated disadvantages are not present in the process for producing p-
cumylphenol which uses heterogeneous catalysts, for example based on synthetic
zeolites of the type of dealuminated mordenite or zeolites of the ZSM family, which
are prepared with or without a binder and with the addition of promoter metals or
without additives [US patent no. 4409412 (1982)]. The disadvantage of using
catalysts of this type is their insufficient activity and increased formation of side
products. For example, when PCP is made by this method, dimer side products are
also produced. Specifically, when this reaction is carried out at a temperature of 100°
C, a raw material volumetric feed rate of 1 h'], using dealuminated mordenite as the

catalyst, the content of the end product PCP in the catalysis product is 12-13% by
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C, araw material volunmetric feed rate of I h"1, using deal um nated
nordenite as the catalyst, the content of the end product PCP in the

cat al ysi swproegessss i s 12-13% by | WO 03/ 066555 PCT/ US03/ 0223@sos/03m@es, with
the diner content being greater than 4% and the o-cunyl phenol content

bei ng 0.5-0.7% (wherein the dinmer and o-cunyl phenol content |? greater than
4.59%. I | ) is
used as carar yaf e dip oo HMERR refet PR R o Mo b3Gropeey At | Sy

is 0.6-0. Mg 08e). D% (wdnﬁ;ﬁllrpﬂmrcbh]ecarm@Iatlmb/l‘phalhtcﬂutbn@nﬁ%greald thine4 150%)al

content of diner a - | phenol is ater than 2.8% (nore than 2.8%,
respecti vijhgn alsﬁmﬁ%&fﬁ@Wﬁﬁ% 3 egrher 8@& pf tggféﬁalﬁeﬁ:use S Céﬁiyékchange
resin of (%mt ¥ P een@f mameﬁ»b‘psss iin-1bbe t'%d(!h%?rboiq%'hf NsiGe05R4 a= bhe

catal yst [US pat ent g18547 (1993) - prototype]. a tenperature of

80- 110" Gumyiplemohtanbay reationt P26 snd ehe taraticamterit o&dmwandu&@nmﬁphemo] une feed
rate of 1.0 h- o] of , PCP in the cataIyS|s product is

16. 2- 16. 5"%’@%%“@8?1‘%&P&?real?ar?e%'g%&resé’lﬁﬁthvﬁby 0.5% and the content of o-
cunyl phenol is 4.4% (the total of the latter tvvo is greater than 4.6% . The

di sadvant ages amithdr@oRePréaes: e predupin@FETs au%m&dh@ﬁu%&aégxhaﬁr@ﬁ: #psbNs as
catalyst which is proposed as a prototype are as - increased

cont ent ofmbpidyst i bgvidsoges-femi wisd mo theagidelpt ibiSsnatent 513543 P2Yent
activity 19 )L])% catalyst; - lowthermal stability of the catal yst, |owering
its servi ce I «13 - difficulty of regenerating the catalyst; - necessity
of additional purification of the reaction products on al kaline sorbents
to renove acitdi cengmengporeenf SOVHIOE HC anedenashegphetit pméssuﬂee aadtvaitly st rawlThe goal
- I
Of N s | MRk Oube b LRELFA%F NG 35hlen] L pBRdnSHL S ol id ©
16.2-16.5%, the content of dimers is around 0.3-0.5%, and the content of o-

cumylphenol is 4.4% (the total of the latter two is greater than 4.6%). The
disadvantages of the PCP synthesis process using ion-exchange resins as catalyst

which is proposed as a prototype are as follows:

increased content of side products (o-cumylphenol and dimers);
— insufficient activity of the catalyst;

— low thermal stability of the catalyst, lowering its service life;

— difficulty of regenerating the catalyst;

— necessity of additional purification of the reaction products on alkaline

sorbents to remove acidic components which are washed out of the catalyst.

The goal of this invention is to increase the activity and selectivity and to simplify

the technology of the process for producing p-cumylphenol.
SUMMARY

The indicated goal is achieved by alkylating phenol with o--methylstyrene using a

heterogeneous acidic aluminum zirconium catalyst at a temperature of 80-110° C.
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t he technol ogy of the process for produci ng p-cunyl phenol. SUMMARY The
i ndi cated goal is achieved by al kyl ati ng phenol wth ot-nethyl styrene
using a wetmmegeneous aci di ¢ al um num zi rconi um cat al yst patr/usos/eszper at ur e
of 80-110" C. 2 WD 03/066555 PCT/ US03/03230 Also, a relative raw materi al
volunetric feed rate nust be nmaintained through the | catalyst bed as

necessary 19, rar%iu@stray?ﬁﬁ%ﬁalv\%]%%&% REd a3 st vehRhBtLaddt ﬁxrr?Jgﬁf @ered to

as a "volune feed rate"). e catalyst represents a m xture of ~al um num

oxi de andcaalystdredamnneccsshey t@poNBicedspaye set]bdia»tcﬁ",]-Q\ﬂlt'r(hd:rhmaftcntlafermdnbent of
al um num and,. zi.rconi ym sul fates being from5 to 15% by nmass (cal cul ated on
t he basi s2d ‘éﬁgf“?g?‘?té)ratﬁ d the total content of al um num oxide and sulfate
bei ng 5-30% by mass (cal cul ated on the basis of A1203)- DETAI LED

DESCRI PTI ON A @athlykte représdiis N4 nfiideo alurhifhh 0kideadl Yatsniaheopidepar ed by
precipitation of alum num hydroxide froma solution of sodium al unmnate

usi ng conpwmated swyifate; with the itefalbgonteng f aiungnum gnd zireertivo sutfatenheing " col d”
preci pitatjonc at - 20! "hat " Gl RFtAati t.100-120' C Xi ng
t hese str ]iéljé)gr]ss ?Onlé!ﬁfb enrqaesgt(g%%%tggtolné}ﬁgB%é%(@églaf 50%3)0%35(% %’Fgmta ggorné%nﬁ Ioglt e the

qual i ty oflulisurpoeiddahd sulhge &g bi30ngbynasss @hlcalatedionUie biydsoxi,0¢). i s washed
of sodiumions, plasticized, peptized, and nolded into granules of a given
size in screw gxtrugeésa%ru SR patent no. 1559494 (1986), Russian
Feder at i oREJaERD RESCBBEEYY,  publ i shed in Biulleten' izobretenii [Russian
Patent O fice Journal] no. | | on 4/20/96]. Al um num zirconium catal ysts

used for variONsusyRuRERES RIR RESRAEL Y sisNfe PRERFEESy BleciiffibRioFat i ng
zi rconi um oxychl ori de (Zr(OCl2-8H20) with an aquéeous anmonia sol ution and
t hen dryi algmimen hedigkidenigorpraesdlpiiorape sediemtal wainategusing edrichntratdd nitric
acid at a pH of 8.7-8.9 in two streams: “cold” precipitation at 18-20° C and “hot”
precipitation at 100-120° C. Mixing these streams in different proportions makes it
possible to regulate the quality of the product. The resulting mass of aluminum
hydroxide is washed of sodium ions, plasticized, peptized, and molded into granules
of a given size in screw extruders [USSR patent no. 1559494 (1986),.Russian
Federation patent no. 2058189, published in Biulleten' izobretenii [Russian Patent

Office Journal] no. 11 on 4/20/96].

Aluminum zirconium catalysts used for various syntheses are prepared by the
process of precipitating zirconium oxychloride (ZrOCl,-8H,O) with an aqueous
ammonia solution and then drying the resulting precipitate and treating it with 1 N
sulfuric acid. For molding into granules the sulfonated powdered zirconium oxide is
mixed with aluminum hydroxide, which is used as a binder [J. Catal. 153:218-233
(1955)].

For example, a process is known of preparing an aluminum zirconium catalyst for
isomerization of paraffin hydrocarbons [US patent 6326328 (2001)]. The indicated
process involves taking a mixture of powdered zirconium and aluminum hydroxides
with the addition of a sulfonating agent — ammonium sulfate salts, mixing it,
extruding it, and roasting the resulting granules at 600° C. Aluminum hydroxide or

hydrated aluminum hydroxide are used as a binder. However, a catalyst prepared
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sul furic acid. For nolding into granules the sulfonated powdered zirconium
oxide is mxed with alum num hydroxi de, which is used as a binder [J.
Catal . 1580238638 (1955)]. For exanple, a process is kneer/usb3gmepari ng
an alum nurn zirconiumcatalyst for isomerization of paraffin hydrocarbons
[ US patent 6326328 (2001)]. The indicated process involves taking a

m xture ofccBRWAEIAHIsZIr6caisHBt ANthbR! feNpdUiRiAY BCPXiifESit dwéstdbi hiyg addi tion of
a sul fonating agent - anmonium sulfate salts, mxing it, extruding it, and

roasti ng sifBciertsaglivitylg granul es at 600' C. Al um num hydroxi de or hydrated
al um num hydroxi de are used as a binder. However, a catalyst prepared 3 WO

03/ 066555 Py, URLA3Z0 prRGARL dhOGeb skl SrIARERS of SR cbABlE T O"

produci ng P I'nce i u Ien Vi ty. process for

prepar i ngsynfisRrcanPsedy GRENOST dik @minf pHehe! Witk urithRRRéne iBMDELESgss cat al yst
by rneans of alkylating phenol with a-nmethyl styrene includes stages of
preci pi t aef pEgewpitpdrm gAYy rioxdrakede, muxinggzizdontieh i20énabumdi namukydneptdes,

hydr oxi de sul fati hydr oxi de ti,zi.ng it electrol.yte sq ion
screM/extgﬂgvég %ﬁﬁéﬂ%&g ad ?%egkn§§§?h§%dgH3§§Lt%gg?ngﬁﬁ§“$h8¥gb%rting

al um num eapeudntladshatd heat Usatindns. TiR) darting alunyididXdofiehoua fisdt 3¢ g iOf
boehm te and pseudoboehmite in a mass ratio of 1:3 to 3:1 (calculated on
t he basi salyminmpdzgroxwig) eensisting Of poelynites el pscudelochplitedniangasiratio g€pt i zi ng
agent. Thesegssen chl%pa?éaaérﬁﬁa% %héi& bPALIERISU R 9£idti£‘§se§ra%f?é§ﬁfa%g%§§S for
preparing the catalyst are the use ‘of"a mxture o oehmte an
pseudoboepentizingiagetthe i ndi cated ratio at the stage of preparing al um num
hydr oxi de, and al so using an aqueous sulfuric acid solution at the stage

of | fati on. and ptization .of the ca zed s. The. catal yst. produced
Stcordi oy L OTETEs BT b nh S o8 T8, PEtROTaL BIPCTS (Y FAPOEHE ] T aont um

oxi des cagth9stROMELA 82 BRkRIrOYf HeaRRitOhind HEAIIBBShnYi i heah&eatBRS
ratio at the stage of preparing aluminum hydroxide, and also using an aqueous sulfuric
acid solution at the stage of sulfation and peptization of the catalyzed mass. The
catalyst produced according to the proposed process based on sulfated aluminum and
zirconium oxides can be regenerated both by means of treatment with heated gas

(nitrogen) and by means of washing with a solvent, for example phenol.

This catalyst is significantly cheaper than ion-exchange resins and, as will be
shown in below in the examples, has high activity and selectivity in the proposed
process. We are not aware of processes for preparing aluminum zirconium catalysts of

the proposed composition.

The industrial applicability of the proposed catalyst for the synthesis of p-
cumylphenol by alkylation of phenol with o-methylstyrene and the process of

preparing it are confirmed by the following examples.

Example 1

a) Preparation of Catalyst

43] g of the salt ZrOCl,-8H,0 are dissolved in 5.2 L of distilled water. 332 mL of
NH4OH solution having a concentration of about 25% is dripped into the resulting
4



(nitrogen) and by neans of washing with a solvent, for exanple phenol. This
catalyst is significantly cheaper than ion-exchange resins and, as wll be
shown in welmwwessnst he exanpl es, has high activity and sel ectricsosys32en t he
proposed process. W are not aware of processes for preparing al unm num
zirconium catal ysts of the proposed conposition. The industrial

app! | cab! sdibtlonObvdr Bfm&sﬂe%@@@;m@ﬁm{ehﬁ MMLBH hdlalhicd S| Phenol
by al kyl ation of phenol wth a-net tyrene and the process o prepari ng
it are cowhter vch Byichiee fliohdl dwi negnoex anph@sumbtdonidee TheajesHtiepavahedn of

Cat al yst 431 f the salt ZrOCl2' 8H re.dissolved in.5 2 L of distilled
wator| 3apeplEE is fakon AU B mﬁh%}i%ﬂ&@& bpdaRtal Toflic prasauet_ez%% s
dri pped iggﬁen& [t B,Unki tRE resthtAE 3/ 0RRPR el HIDBP3M3FeveS Theihiagn over 20

m nut es. e resulting precipitate is filtered off and washed with water
on a Bachefghe powdezlis 1Y) g embAieg aatoulitadnncthe badislef Zithe resul ti ng washed
precipitate is dried in a drying cabinet at 110" C for 24 hours. The dried

precipitates r in a.mll nd, t.h esylting fine,powder .is sifted
in a 180 pmﬂgisgbfgﬁeqﬁagowg%rsn lso*re%tﬁczwbtgv\lld@'rLioqulgéugu%cr ac]fﬂ?dé’,lo’&g?rilul ated on

t he basi shair. Hied2the Tesutitgl mixurt RefiRQVA R remole bxcebd @Abtash, Whd the brddhct of | N
sul furic acid solution for hour. Then, the resulting mxture is filtered

i L | !
to renoveisdredas! I951CuL10dn and irdfuither ysediueapolding. dried at | 10° C (10 h) and
is further used for nolding. To produce pseudoboehmte, 3 L of a 100 g/L

sodi um al um |14t LS . ecl pi r db
I-u um]'%?r@dtﬁ:@_p%do%'aoélﬁwﬁgt of 4180 RIIe&d rh%‘idrﬁﬂafe%oﬂﬁllogg% g%ﬂan dya 60%

si mul t aneously pouring toget e I ndiCate alum nate so
sol ut i on tlfic precipitatiaciisl peyfioshed by. Smujtamtouslyt popmgatogethenfthe 20H&#H¢d C and at
apHint range over, thg cours rs. After the

e 9.1tq 9,15 af 2 g
2ol ut 1 ons® VB EBUHBtR He SO HER BEn I 0h e Eks pirs] Si<eHPEUEESE! | | zed by
boi I'ing 20-25° C and at a pH in the range 9.1 to 9.5 over the course of 2 hours. After the
solutions have been completely poured in, the suspensions are stabilized by boiling
(102-105° C) at a pH that is kept constant in the range 9.1-9.3 by adding sodium

aluminate solution. The product is a suspension of glassy precipitate of

pseudoboehmite containing 300 g of Al,O5.

To produce boehmite, 1 L of a 100 g/L sodium aluminate solution is used. The
precipitation is performed by simultaneously pouring together the indicated aluminate
solution and a 60% solution of nitric acid (yield: 0.7 L) at a temperature of 102-105°
C (when boiling) and at a pH in the range 8.5 to 8.9 over the course of 2 hours. The
product is a suspension of honey-like precipitate of boehmite containing 100 g of

A1203.

The resulting suspensions of pseudoboehmite and boehmite are combined and
washed on a Biichner funnel to remove the contaminating sodium nitrate salt. The
washed precipitate is dried at 110° C for 10 hours and ground into a fine powder all of
which passes through a sieve having 0.25 mm openings. The calcining loss when the
resulting dried mixed aluminum hydroxide powder is roasted at 850° C is 24.6% by
mass. The ratio of boehmite to pseudoboehmite in the aluminum hydroxide powder is

1:3, calculated on the basis of Al,Os.



(102-105" Q at a pHthat is kept constant in the range 9.1-9.3 by addi ng
sodium alum nate solution. The product is a suspension of glassy

preci pi t awe wficespseudoboehmi t e contai ning 300 g of A1203 PoTArS0s/06280
boehmte, | L of a 100 g/L sodium alum nate solution is used. The
precipitation is perfornmed by sinmultaneously pouring together the indicated

alumnate  Soldthan iRsb G aYe ARt LRl myafdxf;deag'rﬂx(ewvﬁklsim@ of) at a

tenperature of 102-10 (when boil1ng) and he ran
8.9 over pcbwedem@lmlsmlmfm Zlyth@urd@ m‘ﬁh‘é’erq@r wﬁﬂcldesréﬂsm@pmn@rahe sdiluhomey I|ke

precipitate of cont A1203 The resultin

suspensi oﬁé’eB?zeBs"é' %‘Bd‘é’ﬁrﬁctes t(%gﬁﬂgf)g%(" oLuieR)-RBd SBAY po g‘ﬁ@ﬁ on a
Bachner fao0fd 25@ni1eoDWatet AR efdél@@am e nSEIsku M dHtdrt fdfcifPbliossYBE  Washed
precipitate is dried at Ie 10' C for Ii%\mghours and groun |rit olgaosi‘s?-ne powder

all of vﬂhﬁ@hﬁsﬁ)é{séﬁé byyHpass ghhearesiling massvis meplde B awerop exirvdss thrrgh & al ci ni ng

I wh I wd d
at a5 gL Es ARl o7 i tng P I Bl O RO R G 0% e

al um num Mhaxfddae@waiememﬁofdneaaucﬁkauabaﬁs%déw the baSI s of A1203. 5 WO
03/ 066555 PCT/ US03/ 03230 After that, the powdered sulfated zirconium
hydroxide is mxed with 83 ovvdered al um num 135 droxide in a Werner &

Pfl ei derer ZTBISa@Enesen, Oftﬂllfeg%‘éillqﬁit‘ia&luysﬁfs6 pepyimed Q25397 by Mmassici d f
| | 0O m
vater ar e RHaDs pOrERY RS HES e BIEoRTR o I e LB g0, 1 ©

mass to S5mAhbyarBss wad 6,006 $edldilatgd BRIk bssmof Se)gl) iafd ahes fotslWoRtht bfler
through a_ die having a hol e di aneter of The extrudates are dried

for 8 houtldmyum oxide a’@ syfate vaeH % (Ii&é‘?aéﬁi(qa#“é?t%q ?’bﬁ‘ﬁlbéffls af Ab@shir for 4

hours at 630" C. Gross conposition of the finished catal yst: 66.2% by nass
of Zr02; 30% by.#BpEataRks Y- A1203; 5.0% by mass of S. The total content of
al um num and” zi rconi um’sul fat e

The process of alkylating phenol by a-methylstyréne on the resulting catalyst is

carried out at a temperature of 80° C and with a raw material volume feed rate of 1 h
1

The raw material used is a mixture of phenol, cumene, and o-methylstyrene
having the composition (in mass %): cumene — 45%; phenol — 45%; and o-

methylstyrene — 10%.

The yield of the catalysis product was 99.89%, and its composition was as follows
(in mass %): cumene — 46.68%; o-methylstyrene — 0.05%; phenol — 34.57%; PCP —
16.61; o-cumylphenol ~ 1.19; and dimers — 0.9%.

After p-cumylphenol is isolated by distillation, the product has the following
composition (in mass %): p-cumylphenol — 98.2%; o-cumylphenol — 1.4%; dimers —

0.16%; o-methylstyrene and others — 0.24%.

The composition of the catalysis product was determined by gas/liquid
chromatography on a “Kristall 2000M” chromatograph with a capillary column 25 m
long using OV-1 as the stationary phase.



in the catalyst was 15.0% (cal cul ated on the basis O S04), and the total
content of alum num oxide and sulfate was 30% by mass (cal cul ated on the
basi s of Wba0Bs6ssH) Test of Catal yst The process of al kyl @cingopbesol by
(x-meth yl styrene on the resulting catalyst is carried out at a
tenperature of 80" C and with a raw material volume feed rate of I h- The
raw mat eri aIE,gég;mje_%s a m xture of phenol, cunene, and (x-nethyl styrene
havi ng the conposition (in mass %: cunene - 45% phenol - 45% and (X-

met hyl styrene - 10% The yield of the catalysis product was 99.89% and its
conposi ti on a\aBrepgrafiod pHUstalyéi N mass % : cumene - 46.68% (x-nethylstyrene
- 0.05% phenol - 34.57% PCP - 16.6 1; o-cunylphenol - 1. 19; and diners -

0.9% After p-cunyl phenol is |solat by,distillatio t roduct has the
foll owi ng cqglr?p(%ars%ty?toﬁs (plrﬁpar?%dssas%n: eéé(-agﬁ)rlﬁ/llphfé%oﬂ’e- rgg’ ﬁl}/f b‘gqhgﬂr?yltt%henol -
1. 4% di npgesidobd2hmité Yealéwiate®@bh Yhe Bdsi SMEIL,ANGN AR Blised pdivd4dd aldMehum
conposition of the catal ysis product was determ ned by gas/liquid

chr oma]t oghyfipxidens 3:1: diesziggopiupp hipfhox isr IReipdRje dp subintedh vthc a8 mlae§ col um
25 i ng: ' :
e Usoar a3 g Xtutdon®Sné JFfihaSe ARRL Ko fIaRT il At RERR Rcen for

prepar ed asxihg viEkathel goviderdilitulfdiel patonumfhydasiide isel13.0 g pReudatadshgi t e

(cal culated on the hasis of ' A1203) in the m xed powdered al unm num

hydr oxi deP§ramstess are-His same @s My bxamRladoxi de precipitate is sulfated with 380

nmL of sulfuric acid solution. The quantity of m xed powdered al um num

hydr oxi de t ainofaPEont8hod MGuitnubh AezRAWSH 6 ratd f@&@%ﬂﬁ@)@n&m&l ydr oxi de
e 1.

is 13.9 g. The remaining paranmeters are the sanme as in Exanp
roasted (finished) catalyst, calculated on the basis of SO4, was 5.0% by mass, and the

total content of aluminum oxide and sulfate was 5% by mass, calculated on the basis

of Al;Os.
b) Test of Catalyst

The resulting catalyst is tested under the conditions of Example 1 at a temperature
of 110° C and a raw material volume feed rate of 3 h™'. The resulting catalysis product
has the following composition (in mass %): cumene — 46.13%; o-methylstyrene —

0.04%; phenol — 34.6%; PCP — 17.17%; o-cumylphenol — 1.10%; and dimers — 0.5%.

Thus, the proposed aluminum zirconium catalyst, produced by the proposed
process, makes it possible to carry out the process of synthesizing p-cumylphenol by
alkylation of phenol with a-methylstyrene at a temperature of 80-110° C and a raw
material volume feed rate of 1-3 h™ with extremely high efficiency: the content of the
end product PCP in the catalysis product is more than 17% by mass, with a low

percentage of side products formed — o-cumylphenol and dimers up to 2% by mass.

The catalyst worked 500 hours without a noticeable reduction in its activity or

selectivity.



The total content of alum numand zirconiumsulfates in the resulting
sanple of roasted (finished) catalyst, calculated on the basis O S04, was
5.0% by maea3/0e63dst he total content of al um num oxi de anecIwshavmimnas 5%
by mass, calculated on the basis of A1203 b) Test of Catal yst The
resulting catalyst is tested under the conditions of Exanple | at a

t enper at upeHAPfISICIIOMEDGRd a raw material volune feed rate of 3 h-1. The
resulting catalysis product has the follow ng conposition (in mass % :
cumene - 46.13% cc-nethyl styrene - 0.04% phenol - 34.6% PCP - 17.17%
o- cuny! phendl- A procespdar papdiciignrzewmylphensdovhidhpyocash eomppriyss seadting umi num

zi rconi um gcat al yst oduced by.the propesed. process, nmakes it. possible
Fo carry Bl KM raRUSE GRS Do BErgieR 8 BT SeinfBiERER AT Urkyi ati on o
phenol W thalfx-arBtdiiperstudd £30c 80° @, RINPBIALLHE, RblARp HO)-ctmPpdesolr aw
material volune feed rate of 1-3 h-1 with extrenely high efficiency: the

cont ent ofromHbe caplysis porilvet bypdistillaiionhwherginghg satslyprisd woktursofior e t han 17%
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WHAT IS CLAIMED IS: 1. A process for producing o-curryl phenol which process
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di still at ethylsaheneisn-3 he. catal yst is a mxture of alum num and zirconi um
oxi des and sul fates having a total content of alum numand zirconium

sulfate of from5 to 15% by, mass_(cal culated on the basis O S04 iqgns) and
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3. The process according to Claim 2, wherein the éluminum zirconium catalyst is
prepared by a process comprising the step of treating a mixture of aluminum
hydroxide and zirconium hydroxide with aqueous sulfuric acid, wherein the
aluminum hydroxide is a mixture of boehmite and pseudo boemite in a mass ratio of

from 1:3 to 3:1.

4. The process according to Claim 3, wherein the aluminum zirconium catalyst is

prepared by a process comprising the steps of:
a) precipitating zirconium hydroxide,
b) mixing aluminum hydroxide and the zirconium hydroxide,

c) sulfating the zirconium hydroxides by treatment with aqueous sulfuric

acid,

d) peptizing the aluminum hydroxide and the sulfated zirconium hydroxide

with aqueous sulfuric a acid,

e) next screw extruding the peptized mixture of hydroxides and
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