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BACKGROUND OF THE INVENTION

Ortho-alkylated hydroxyaromatic compounds are useful for a
variety of purposes. For example, ortho-cresol is a useful disinfectant and
wood preservative. It is often prepared by the vapor-phase reaction of a
10 phenol with methanol. In another alkylation reaction, ortho-cresol and
phenol can both be converted into 2,6-xylenol. This xylenol monomer can be
polymerized to form poly(2,6—djmethy1-1,4—phenylene)ether, which is the
primary component in certain high-performance thermoplastic products.

15 The alkylated hydroxyaromatic compounds are usu'aily prepared
by the alkylation of the precursor hydroxyaromatic compound with a primary
or secondary alcohol. The alkylation must be carried out in the presence ofa
suitable catalyst, such as a magnesium-based compound. U.S. Patents
4,554,267; 4,201,880; and 3',446,856 describe the use of magnesium oxide for

20 this purpose.
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It should therefore be apparent that improved methods for
f':tlkylating hydroxyaromatic compounds would be welcome in the art. The
Improvements may advantageously depend on the catalyst systems used in the
alkylation reaction. Thus, enhanced techniques for preparing the catalyst
would also be very desirable. Any new process related to al .

preparation should provide significant advantages in one o

preper r more of the
ollowing aspects: catalyst selectivity,

catalyst activity, product yi
. A vield, cost
savings, and overall productivity. Moreover, use of the new processes should

| re31.11t In products (e.g., 2,6-xylenol) which possess substantially all of the
25 desirable characteristics of products made by prior art methods

20
kylation or catalyst

SUMMARY OF THE INVENTION
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In a second aspect, the present invention provides a method for selectively alkylating at
least one hydroxyaromatic compound, to form a desired product, such as 2,6-xylenol. In this
method, a magnesium-based solid catalyst is prepared as mentioned in the first aspect. The
catalyst is formed into a suitable catalyst-shape, and calcined at a temperature sufficient to
activate the catalyst. A hydroxyaromatic compound such as phenol is then reacted with an alkyi
alcohol such as methanol, in the presence of the calcined catalyst, to form the alkylated product.

In a third aspect, the present invention provides a process for preparing a
polyphenylene ether resin. In this process, the magnesium-based alkylation catalyst is prepared
as mentioned in the first aspect and calcined. A phenolic compound is reacted with an alkyl
alcohol in the presence of the alkylation catalyst to form a 2,6-alkyl-disubstituted phenolic
compound. The 2,6-alkyldisubstituted phenolic compound is then oxidatively coupled in the
presence
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b) forming the catalyst composition into a suitable catalyst-shape;
c) calcining the shaped catalyst at a temperature in the range of about

350°C to about 550°C; and

d) reacting phenol and methanol in the presence of the catalyst, to form 2,6-
xylenol.

In a fifth aspect, the present invention provides a catalyst composition, comprising a
magnesium reagent and at least one filler, wherein the level of chlorides in the magnesium
reagent is less than about 250 ppm, and the level of calcium in the magnesium reagent is less

than about 2500 ppm.

In a sixth aspect, the present invention provides a calcined catalyst composition
according to the fifth aspect.

Other details regarding the various embodiments of this invention are provided below.

DETAILED DESCRIPTION OF THE INVENTION

As mentioned above, a magnesium reagent is the primary component of the catalyst
compaosition. Any magnesium reagent which yields magnesium oxide can be used.
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10 Dictionary, Tenth Edition (1981), Van Nostrand Reinhold Company, page
633, which is incorporated berein by reference. Those skilled in the art
understand that the exact forinula for basic magnesium carbonate varies to

some extent.

For this invention, it is important that the level of chlorides in
15 the magnesium reagent be less than about 250 ppm, and preferably, less than
about 125 ppm. In some especially preferred embodiments, the level of
chlorides in the magnesium reagent is less than about 100 ppm. (As used
herein, “chlorides” refers to chloride ions, which are often present in the form
of a salt). The level of calcium in the magnesium reagent should be less than
20 about 2500 ppm, and preferably, less than about 1000 ppm. In some
especially preferred embodiments, the level of calcium is less than about 750
ppm. (These levels 6f impurities can alternatively be specified with respect to
the magnesium oxide-form which results from calcination, as described below.
The impurity threshold levels in the calcined oxide would be approximately
25 twice those for a basic magnesium carbonate reagent, e.g., less than about 500
ppm chiorides and less than about 5000 ppm calcium, in the broadest
embodiment).
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As mentioned above, the magnesium reagent is dry-blended

with at least one filler. The term “filler” is meant to encompass various
15 lubricants, binders and fillers which are known in the art for incorporation
into this type of catalyst. The total amount of filler present in the catalyst
composition is usually up to about 20% by weight, based on the total weight of
filler and magnesium reagent. In some preferred embodiments, the level of
filler is up to about 10% by weight. Examples of fillers used in the catalyst
20 composition are graphite and polyphenylene ether (PPE) The polyphenylene

ether is usually used in an amount of up to about 10% by weight, based on

total weight, while the graphite is usually employed in an amount of up to
about 5% by weight. |

As used in this disclosure, the term “dry blending” refers to the
25 general technique in which the individual ingredients are initially mixed
together in the dry state, without resorting to any “wet” techniques, such as
suspension blending or precipitation. Dry blending methods and equipment .
are known in the art, and described, for example, in Kirk-Othmer's
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by comon anal yti cal nmethods. For exanple, calcium |evels can be
determned by a titration technique or by sonme formof spectroscopy, e.g.,

I nductiv . at,okl ¢ em Ssi ons. spectroscopy. 10 Chloride
| evel s a%ﬂc%gﬁéﬁﬁd@i@%ﬁﬂ%gw é‘bﬂ&lh]@igﬁys and ix the Modgmaphy .
Magnesi uRlastaceeBheyclopelic olp e e .| abl. commer ci al sources
upon requee;éhia As rfgntlponed abogg’,cﬁ?hfei’ %ﬁb&lﬁ a&"ég%ﬁnf’y"rs‘gﬁym ehded
with at Peehanieal mixqrar blender eambe fuskdestich as aefbort efdeP TRAGSe various
15 | ubri gRifed inld! Ll er ich are known in the art 10

i ngé)r port%tii on lniq;'rl?fté gﬁg%@%é}?%@tﬁéﬁggﬁﬁﬂnﬁamw forralrytblendirid thes
pre&ent typedfmanerial sThe hgmedsdrts SRoi 2t.0 .about. 2Q% Ry wei ght ,
based on%Bhe t ot al iq{ﬁfé_of fill gﬁogﬁlﬁngg%%%iu&?ﬂlﬁ@d& ‘.’telzﬂeggﬁ%
preferre t@rﬁ%@i%ﬁt ot s |being well-dispetsed. iThablendind titie i%ﬁ%ﬂé\ﬁi ght .
Exanpl esinotheftanle@r ' ) 0 conposition are phite and
pol yphenyl er?e aetg%eor? (PP )l.br}?#‘;ﬁﬁgﬂy’gﬁ}i@?j?%lfs Yreshalt snges&p?gbuaeg in an
amount dPT o eboNb 6@ Y% by wei ght, based on total weight, while the

graphite is usually enployed in an anount of up to about 5% by wei ght.
refers to the 25 general

used in this discl g%%rle the term acrjaég bl endi ng"
techni que in whi ch P KEUASH i €aslET akewteatamesforsomaembadimenitasetHoget her
| A0t he g@rgseitdheentibhlio the eRAAHLE 91[@@&5 oL patechn uesaa WSUCh as
suspensi on bl ending or precipit a?Pgréf y ?%ﬁdrlﬂé)rh%"[ dat “equi pment
are knoRREP#Tation, the presencearfdhe lprdmdter wasasahily rb&uﬁleﬂl(bg OftBh' S 7
made the blending process more difficult. As an example, the presence of a
- copper promoter, while used at low levels (about 200-300 ppm), required
careful pre-blending with the magnesium carbonate. A poor dispersion of the
15 copper promoter would result in catalyst deficiency, e.g., poor activity and
poor selectivity. The pre-blending step was typically carried out as a wet
process, i.e., a slurry, which therefore required additional steps, such as
drying. Thus, the elimination of a promoter obviates the slurry pre-blending

step, and this is an important advantage in commercial production.

As

20 After dry-blending of the magnesium reagent and filler (or
multiple fillers) is complete, the blended, solid catalyst composition is in the
form of a powder. The powder usually has a bulk density in the range of about
0.1 g/cc to about 0.5 g/cc, and preferably, in the range of about c.25g/ccto
about 0.5 g/cc. The powder then typically undergoes further pfocessing, prior

25 to being shaped into a desired form. N on-limiting examples of the additional
processing steps include sieving (to obtain a more narrow particle
distribution), milling, and compressing.

/
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2 9 DEC 2004 Encycl opedi a of Chem cal Technol ogy, 4th Edition, and in the

Moderri Pl astics Encyclopedia, Vol. 67, No. 11, 1990, MGawH Il, Inc. Any
type of mechanical mixer or blender can be used, such 2s3 d)EQ Bfgan bl ender .

"Those skilled in the art are fanmiliar with the general paraneters for

dry-blending this 5 type of material. The ingredients should be m xed until
an intimate blend is obtained, with the fillers being well-dispersed. The

blending tinme is ty 'callg ip the range of about 1o minutes to about 2
hours, at a shaft speetP™® P&%@@%eftemb@ ments; dhe comlysirconfsodtibtidgd t o

earlier, eompuciRbiftcr SiltRe© | s of. the .10 present invention is
the elinmna ?oﬁ of a ‘rﬂ(;ﬁrr.'tl))%er. F'n@%ﬁ%%ge%%ﬂ%m H themartt he
presence ¥ dﬁ&l@b@%@mexamlesnahm‘m@zhh% re‘i’é&ten%}xﬁ?ed qBge L e bl ending
process r@éﬁi[nq%ntcfléfégré an ef'xarrpl e, the presence of a coppér pronoter,
whil e used at Tow 1 evePaCiMSYR e@@@rg@@aﬂﬁh%ﬁ‘@@qu@m samced, such as

pr e-5ol endAltig-Ghaknéhe Garesis s e r .di sper.sion .of the 15
copper p:ﬂgﬁ%er V\ﬁ]lﬂ d resul ?ﬂili’(%h?g%ﬁgﬁly%&ta §‘e‘$‘u%ﬂ§ﬁ§y?“@%@%’66&%i ivity
and poo st -t]]he?ﬁ@HﬂC&m!andl]yg’uBtﬁm\t@Sfeé&iﬁigqhbgjb‘,y@ér@Hed out as a
wet pr°9ﬁ§&ﬁdltﬁﬁlb@1§+lgéﬂs}” whi ch therefore required additional steps,

such as drying. elimnation of a pronoter obviates the slurry
pre-bl ending step, and this is an inportant advantage in comerci al

production. 20 AfteOndrspebifierekiangplefofiahdii i A filler (or
mul tiplefi lr‘#ﬁjfr]s&ani s _coml et e aﬁ?e l?l endég?ﬂggﬁwyggflg‘?‘g@tgs g%ﬁ’ﬂ’@szi‘st ion is
inthe % songietider .Inﬁﬁéh@m@mmatalybapowdbﬁE%ﬁﬁ&ﬁéﬂw in the

_rapge of @@gﬂb' . afout Q.5 g/cc n referably, in the range of
( about c: . 28 g/ ?gﬁt’o%’mg’@ﬁ%%ﬁ?iagp@%ﬂwﬁ@%ﬁds 6¥h Thefeesd soyewnder goes

further fﬂ_i‘Q@%ﬁ!ﬂ powder imto 2Foll AikeThe réNSPEshprBd O lﬂ?ﬁérﬁﬁqnﬁ) ém T
(to obt S fSREIET sBeptoart fcl e dietribution), milling, and conpressing.
In most embodiments of this invention, the catalyst composition
1s deaerated after dry-blending, and prior to additional processing. This step
15 is especially important in those instances in which the composition must

subsequently pass through compaction rollers. Deaeration further increases
the bulk density of the material by forcibly removing entrained gas (primarily
air) from within the powder. Deaeration systems are known in the art and
available from various sources. Vacuum deaeration is one common technique.

20 The vacuum can be applied at various points along the passage of the powder
from the blending unit to other processing operations. Usually, the vacuum is
applied at a point very close to (and preceding) the location of compaction
rollers. The strength of the vacuum will depend on various féctors, such as the
amount of powder being processed: its compressibility; the type of fillers

25 contained therein, and the density of the powder. Usually, the vacuum

strength is in the range of about 5 inches (12.7 cm) mercury to about 25 inches
(63.5 cm) mercury. | '



8 2 9 DEC 2004 In some preferred enbodi ments, the cat al yst conposition is

conpacted after- dry-bl endi ng. Conpacting equi pnent is known in the art,

and described, for exanple, in the Kirk O hner reference noted above.
Commer ci al conpacting systens are avail able from various BduUDEEs20fuch as 5
Al'lis-Chal mers; Gerteis Macshinen, Jona, Switzerland; and Fitzpatrick Co.,
El mhurst, 111. The conpactors usually function by feeding the powdered
material through rollers. One specific exanple of a suitable conpactor unit

is known as the " CiiHesid ¢ uch a syste t he catal yst powder

is first FFfbed to 1&?%?act.ﬁéﬁf%t%@sin?%ﬁmmlm DyForepacticn afeed

screw. THeERgFanymted byhvarims teblenjmede ggﬁ | ni0. tEhe rolls

conpresssgﬂgS%%%&?l 1’11”%][% a .con inuou;rhso |ﬁ%%@§tmgr%%gM| ment s

of this itventign cdnhihedesired ca nides carstiieebe abrdeyaid ef

dr y- bl endmagediatelviibi hid I Qcessin This ste 15 is

es{) ci al Iﬁz i rrpqrtgﬁt f?\h%rﬁggggﬁdgmcoes oi%%?%%quﬁﬁtyco%gh@ﬁ)@ﬁfﬁust

subseque ‘}a}ysﬂéﬁ§0ttmehfmenﬁomlmaﬁg.oﬂm%élaggg?aw r increases
ntr

t he bulkp%}%' : : material by forcibly renoving ain gas
(Eri mar i a:;ei‘ alrﬁlJ ‘?frucg#\fgt%&%yﬁfébﬁgQﬂBﬁﬁfdf!éfa&:/bﬁeiqm&ngyxﬂqdaﬁonre known in
the art atiors. | edryeofté) the dhtaN/s i cuum eratjop i s one
comon t@gﬂ{%{g‘g& 0 .The vacugrént can lﬁgua pl Fse%f%#o\)aapgﬁ rp&?ﬁ!@§-al ong the

passage lletizing rquipmernheimaceomplisie mishagkmé.g?,easlsi ng (and
y Cclose 10 (an

oper at i opsty I g | lied at a point ve
pFecedi ng) h}%é&?b%%ﬁ%%%/&%gg§agait%]ﬁatogﬁﬂ(?%?& inpegperateddidreiri byhe vacuum

procecsig s doprect oo A AU SR B ey o
and the %’ﬁgwtgfag}rg)qtr%?@gmm am.mg/cc,mdhawgboawa@ﬂmidg dtfengiht he
range of about 5 inches (12.7 cn) mercury to about 25 inches
The shaped catalyst composition is then calcined, as described in
U.S. Patent 4,554,267. Calcination is usually carried out by heating the
catalyst at a temperature sufficient to convert the magnesium reégent to
15 . magnesium oxide, which is the active species in the catalyst. (Calcination
increases the surface area of the catalyst). The calcination temperature may
vary somewhat, but is usually in the range of about 350°C to about 550°C. The
calcination atmosphere may be oxidizing, inert, or reducing. (Alternatively,
the catalyst can be calcined at the beginning of the alkylation reaction. In
20 other words, calcination can take place in the presence of the alkylation feed
materials, i.e., the hydroxy aromatic compound and the alkyl alcohol.) The
surface area of the catalyst after calcination is usually in the range of about

100 m2/g to about 250 m?2/g, based on grams of magnesium oxide.

It should be apparent that another embodiment of this invention
25 is directed to a process for selectively alkylating one or more hydroxyaromatic
compounds, such as phenol. The key feature of this process is the use of the
magnesium-based catalyst described above, i.e., one having reduced levels of
- chlorides and calcium. Hydroxyaromatic compounds which can be alkylated
according to this invention most often have a free ortho-position. Many of

10



(63.5 cm) nercury. 9 2 9 DEC 2004 The solid sheets of catalyst materi al

formed by conpaction are then granul ated by var|o$ﬁ tggiﬁigﬁiiggéysst
ranul ated naterial is typically size-separated. The cheaidyst
'granules can then be conveyed imediately to a shaping opera :Of’r -
gtora e facility. The shape of the 5 catalyst is not cr!tlcah oatal S s
?nven?ion It will of course depend on the nmanner in which the c y

. i tions. Very often, the catalyst
bei ngml;?‘gggie[id)é¥§§§%§%ﬁe§g§\{e%%r}ge%%%ﬁ&@gﬁtenmqnggbbgg i Zi ngb D
'S CO ! : ) . as describe
P PEe e S st gh oty AL R s
prepar edelg’cec%'P&?REF €8 %dnmwg%magggsng;dmhd%ﬁtﬁs gtrength_ The shaped
catgl vst eré%l?r?)osi dhyarortiafie Comin e Ssrdetalisdiose sawhich thépaPat .
catalys L . : .. L i th tal yst a
4,584, 26posnmmxsnmsmnFtedf) ﬁgﬁmm&%@g?ﬁ}aﬁ@ Fé}ggrt&'g{‘ gpoR nesi um
o175, ML Rl ot s etk e
’ lci nation tenper
t he sur faylenahe®Phnol E@eﬁfﬁc%lﬁﬁeﬁ%egﬁ 80%3%3{'&5 Ry ¢fthese eongEamdsThe

ool el nat gy Mlsebe BRede. aybe. oxi tp) [ reduci ng. (Alternatively,
[ $0Be psed.e maybe oxidizing, inert, or o | vel
tcﬁleclzgflgrjegt can EIE calcined at the beginning of the al kylation reaction

iotatton s ve AR R4 el b iy crsssongirar e
LS ey Mot g AU ol o

S8 RIS Pt st o o

i nvent i @Ropafol, §—}t91"déﬁ‘hbidl-f)8taan , ggrgcseﬁayflglr-pxs'gpa%ol, 1-hexanol, and

ore hy(rjr;ig’)c(gr%rs%ﬁnly of the foregoing. (Alcohols «.ataining up to 4 carbon atoms

are often preferred). Methanol is often the most preferred alcohol.

15 The alkylation techniques are generally known in the art, and
described in the above-referenced U.S. Patents 4,554,267 and 3,446,856.
Suitable processes are also deécribed in U.S. Patents 4,933,509; 4,900,708;
4,554,266; 4,547,480; 4,048,239; 4,041,085; and 3,974,229, all of which are
incorporated herein by reference.

20 A variety of alkylated compounds may be formed by this

method, such as 2,6-xylenol or 2,3,6-trimethyl phenol. In many
embodiments, 2,6-xylenol is the preferred product. Usually, this material is
produced by a gas phase reaction between phenol and methanol, utilizing the
catalyst of this invention. Those skilled in the polymer- and chemical
25 engineering arts are familiar with the details regarding this type of reaction.
As the examples describe, use of the alkylated catalyst discovered by the
present inventors results in very good product formation rates, as well as
excellent selectivity toward the desired alkylated product. Those familiar with

11



conpounds, such as phenol. The key feature of this precess is the use of
the nmagnesi um based catal yst descri bed above, i.e., one having reduced

| evel s of chlorides and cal cium Hydroxyaronmatic conmpounds which can be
al kylated according to this invention nost often have a ¥ QeBEC 2004
ortho-position. Many of 10 2 9 DEC 2004 them are described in the
above-referenced U S. Patents 4,554, 267; 4,20i,880; and 3, 446, 856, all of
whi ch are incorporated herein by reference. The nost preferred
hydroxyaz&natic conpounds are the nonohydroxyaromatic conpounds -

especi al IGRePHEYY and okeroical heagtiores Woplibbé bBIéi&sé]@&%%ﬁ%foﬁe?% Iglﬂ_‘enol and
o- cresol n?it%rﬁ?%%&ré Wgﬁgdsdof this type. (o-Cres ST 8% . Ba
by- product 1 the net bed alkrated eompoundsl dralexamplepels 6s
especi al txinwthi’ephenol ddrdbel Y - e oynds ..may .al so be used.
The al COB%#@%E?for al kyl a{)lia?rfﬁ Iﬁ‘%;’g’ bfgggpl}lggaycrgg&g‘@ﬂgﬁﬂﬁﬂlﬁ‘%lgﬁﬁngs often
primary. Ky{ation gatadysi desedbed heneinabl e al cohols are described in U.S.
Pat ent 4,554,267, and include methanol, ethanol, x- propanol, 2-propanol,
X-bgit anol , 2- nmet hyl g x=40r 0l 4. 1-he pl, and mixtures of any of the
foregoi ng. (Al cohoI%@ﬁ?gﬁmoﬁdwqu%ﬁmc@ﬁﬁﬁﬁoﬁlé@recaﬁ!ét@fatmaﬂmcbf erred).
Met hanol tor preparngtpuyphatylene ki, he: .al kul ati.on techni ques
are geney ?’lg,lgé kéovvn inegt hey atgts, arfggsgléscr|%33%Wt%gﬁéﬁﬁb€tﬁﬁéﬁm’€ed U.S.
Pat ent s % BBYUBE PIERares with thssatalgst eeippesiticicdesaribet sheveo descri bed in
U S. PatRglishdn - . 708: .4 554 266, 4, 547, 480, 4, 048, 239;
4,041, 0%?”8 d %,%g%%&og’%‘%}% \R%ﬁegﬁe‘g%as ﬁ’%’éér 85 rzaﬁgwh%wéﬁnﬁ by
r ef er en@¥1de(] inapwg wof resik ptedest. dJoRog by this

g ety SRy bOlyHigkinig

hod, _ l,engl or 2,3,6-trinmethyl many
g'r?%)odi rrgn!tégﬂvgﬁ%g@héﬁg;i‘y OXYAropatiGeompoyndieq., a Btirallkyl: this materi al
i s disubstituted phenolic compound such as 2,6-xylenol. The most common

technique is the oxidative coupling of the substituted phenolic compound in
the presence of a suitable polymerization catalyst. Methods for preparing |
polyphenylene ethers are described, for example, in U.S. Patents 5,017,655;

15 4,092,204; 4,083,828; 3,062,181; 3,306,875; and 3,306,874, all of which are
incorporated herein by reference. Polyphenylene ether copolymers are also
within the scope of this invention, e.g., those obtained by the polymerization
of a mixture of 2,6-xylenol and 2,3,6-trimethyl phenol.

Various catalysts can be used for preparing the polyphenylene
20 ethers, and this invention is not restricted to any particular polymerization
catalyst. Examples of suitable catalyst systems include a mixture of
manganese-, cobalt- or copper salts with an alkali metal alcoholate or
phenolate; a mixture of a manganese salt, an alcohol, and a tértiary amine; or
a mixture of various amines with a copper compound. Copper-amine
25 complexes which include at least two amine compounds, as described in U.S.

Patent 4,092,294, are preferred for many embodiments of this invention.

Various details regarding the polymerization reaction are known
in the art. For example, those skilled in this type of polymerization are

12



produced by a gas phase reaction between phenol and nethanol, utilizing the

- catalyst of this invention. Those skilled in the polymer- and chemnical 25

~“.reaction. As the exanples describe, use of the alkyl at

engi neering arts are famliar with the details regardi ngdéygi? e of,
a t

di scovered by the present inventors results in very good product formation
rates, as well as excellent selectivity toward the desired al kyl ated
liar with 11 2 9 DEC 2004 chem stry and chemi cal

product. .Thgse fam ]
react i onﬁa'ﬂﬂlﬂr fagiors regarding solvent selegtionsgay flowgratem(ess] @4s for each
of the dggy . { c o EOL X le, 2,3, 6- trinmethyl phenol
can be p?ﬁ%ﬁﬂ%@@a@%ehgﬁﬁ&ggg@% tWﬁrﬁﬁh@ﬁ)WP B§i teghnigquesgory| at i on
cat al ystprreipitatien ahdrdrying 6f Bropblgmeiimg %ﬂﬁf*“eﬂ%ﬁg%&%slﬂe%ﬁﬁ%cﬁ” ins -

y , uslng

directed to a nethod .f [ yph
al byt - arigedinBiodis diminsbes Baepll i ahd destombls attbut ceridbitedsy

corfposi tpslppH ehbethald &ﬂ) vlene ether (sonetinmes referred to as
"PPE" or "g% yphenyl ene oxPalé' ?‘@pf;?@\ﬁgfprr&ﬁﬁs.r esin product. It is
usual Iy nmade by po,lfxrreri zing a 10 sel ectively-al kyl ated hydroxyaromatic

(2:0 gpo u Ind . e.g., a Phepalyphenylersietiers vhr @eﬁﬂéﬂdkd} gviﬁ_? H%Héﬁ% ?:TBE)&? "
, 6- X . .t echni i s the oxjdative coupling of the
subst iyt Eit?%ﬂg n&%ﬁmbE@%Q@QW&ﬁgPﬁe dexaraples of theseblends egreer i zation

cat al ysiproveeddd<USo Papsraeay 0 . r ey desgr.ibed, for
exanple, in U S. ,Patents 5, 61%%%@’;&%%}60%‘3&%%53&%9@ clyaee 181
3, 306, 6COTRRMtgdResenhy reflerenge. orexample, polyplpandessleflaigsn by

e YR Rl by PR T amaip sopBers auchis of o nixture of
2, 6- xy| palystyretle br 3ubber-medified (BAEH dhpa¥BpAYstyeatd SlypHeAIRE, used for
Prepari gt g, gisg%réeb%llggg with various polyamide resins, to provide enhanced
* chemical resistance. (Polyphenylene ether/polyamide blending is carried out
in the presence of a compatibilizing agent, as described in the referenced

15 patents). Those skilled in the art are familiar with procedures for preparing
these blended products.

EXAMPLES

The following examples are merely illustrative, and should not
be construed to be any sort of limitation on the scope of the claimed invention.

bo20 In each of samples A-D, the level of chlorides in the magnesium

reagent was less than about 100 ppm. The level of calcium in the reagent was
less than about 1000 ppm.

Sample A was prepared according to a method outside the scope
of the present invention. It involves the preparation of a magnesium
25 carbonate-type catalyst in a "wet" process, using a copper promoter. 17 kg of
basic magnesium carbonate was added, with stirring, to 25.5 gallons of

deionized water which contained 17.0 grams of cupric nitrate trihydrate. The

13



ethers, and this invention is not restricted to any particul ar
pol ynerization catalyst. Exanples of suitable catalyst systens include a

m xture of manganese-, cobalt- or copper salts with an alkali metal
al cohol ate or phenolate; a mixture of a nanganese sal 2, 3abEGIZBBhol , and a

tertiary amne; or a mxture of various amnes with a copper conpound.
Copper -am ne 25 conpl exes which include at | east two am ne conpounds, as
described in U S. Patent 4,092,294, are preferred for many enbodi nents of
this inventign arious details regarding the polynerization reaction are

known | FePRRIng slurppwasymimeddor bhedmak iTHeoghateriavss 8¥ied f'120°C £

pol yneri ﬁtﬁ&ur}sarfh&ar%ggso% 200 %%m l.iar with factors regar 3| n8 951 vent
sel ecti og; gqshfjll\gwdr At qigsgverethen blended with 85 grams Céﬂgéﬁphﬁﬁf{olgﬁﬁt i on
t enper at bysyeightieh fIRehd)| : o] |.oR_an rying of the
pol ymer. Eeol g,hen Ierﬁmet hers(ggg%g?g&cflgg@g)glp&lﬁ@%@q?ﬂ?Eﬂmrsc ure have
all of tR IH% ?F&%F%P%ﬁtﬁds texdrarid pemeﬁﬁedimﬁlcyﬁﬁgﬂﬁhp‘galé%giﬁ%

pr epar ediyD VAR . e henyl ene” et hers can be”bl"ended
N Ch a v iRhicter 300 7BIER 1N, ThEREletErens etcmed in amallodation but s
Exanpl esreaictoihbp hebtig 2 ' ' ents,5,017, 656;

4,874, 810; anahfi, 82 @%%IF oF @Vﬂ\hﬂl Ecﬁlgé?%&{el%ggéﬁﬁlg?%ﬂaﬁ’i}'%i n by

r ef er enc@MPEFItian Whieh coplajped oy025% ipiper biyswéight,Ree8 ¥ Mapheldeg Wi th
vari ous g¥igenyl aromatic polyners, such as polystyrene or rubber-nodified

(high inpact) polystyrene. Polyphenylene ether may al so be bl ended with
various polyam de resins, to provide enhanced chem cal resistance.

i
bl endedcprbshigtsypEeAMiyESn a "wet” process, without using a copper promoter.
17 kg of basic magnesium carbonate was added, with stirring, to 25.5 gallons
of de-ionized water. The resulting slurry was mixed for one hour. The
material was dried at 120°C for 24 hours. The dried solids were then blended
15 with 85 grams of graphite (0.5% by weight) and 340 grams (2.0% by weight)
of polyphenylene ether. The blend was compacted, granulated and pelletized
into cylindrical pellets, 3/16 in. diameter and 1/8 inch long. The tablets were

calcined in an alkylation reactor by heating at 380°C for 22 hours, to yield
magnesium oxide.

20 Sample C was also prepared according to a method outside the
scope of the present i.nvention. It involves the preparation of a magnesiam
carbonate-type catalyst in a dry-blending process, using a copper promoter.
17 kg of basic magnesium carbonate was blended with 17.0 grams of cupric
nitrate trihydrate, 85 grams of graphite and 340 grams of polyphenylene

25 ether. The blend was compacted, granulated and pelletized into cylindrical
pellets, 3/16 in. diameter and 1/8 inch long. The tablets were calcined in an
alkylation reactor by heating at 380°C for 22 hours, to yield the desired

catalyst composition. The composition contained 0.025% copper by weight,
based on magnesium oxide.,

14
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The foll ow ng exanpl es- are nerel y illustrative, and should not -be. . ...

construed to be any sort of l[imtation on the scope of the clained
invention. 20 In each of sanples A-D, the level of chlofi §eBEC rPifhe
" magnesi um reagent was | ess than about 100 ppm The level of calciumin the
reagent was |ess than about io0oo ppm Sanple A was prepared according to a
nmet hod outside the scope of the present invention. It involves the

preparation of a ma -tvpe catalyst in a "wet" process,
usi ng a copper pr o%?gﬁlgg@gﬁgsgﬁg%cﬁw@ﬁ@&ﬁ%wé’(v@%-e{aded,

wi th sti rathagwards thescagalysowas piepaieidin a7—&§r %ﬁi&‘ss,‘%itﬁﬁufﬂ{# aidigfy 17.0
grans of cupric nitrate t |hﬁgrate. The 13 DEC 2004 resulting sSlurry
was ni xe&opﬁprgﬁgn}%ﬁlf'. 171'{%0 pgFimasnesiugy ¢asbonate washlendedwitha®g s. The

dri ed solpirgfsiss hete A3 | hint,e ;0. 3% by wei ght)
and 340 gglrr ans Zﬁ 8& by m%ﬁ?%r%b%%g@%%ﬁéﬁieg{%r .fhﬁ#g%am was
conpact e§ompagied granulated pad pelictized into celihdrigal gelletpel hgtin, 3/16 5 in.
di anet er 5@ | oho  The tablets were calcined in an al kyl ation
react or g?/ﬂﬁ ggél?#b&g{s %@Op& a‘ﬁ%ﬁﬁ@ Werg Cﬁf‘énﬁd imangdkylaionzgaatorst
conposi t hohea A8 fifpch % I L.ght..,based on magnesi um
oxi de. Sagpl e Igrg\r/h\jas al so pre%%’%@%@gi%%%%lﬂgu outside the 10
scope of the present invention. It involves the preparation of a nagnesium

carbonat e-t ype cat a33/8ple 1 wes'wepared acesdingitd b puiorusit pgocess0oRRide

ronot er ' nesi um car,bonat e added, with stirring, to

IC2)5. 5 gal 1I>'1’loen&'i&)I}o%(‘;’0 @'fgfe ﬁ%ﬁ%%tcr}%&ﬁ?épp%e&eé‘swu@f% e eatalystiwas peepaved or one

hol@ . ~Thin a wett grbeésswarbsttritisllBideh2RE] {PthathsBR b sarhip g; b§fheop! | ds vere
0 y we g?] an

then bl ended 15 with 85 grans of graphite (0.5% 40 grans
(2. 0% byCQRREGRIPMery, dhehasis magaesiume carbomatblusad forshis sapgsleed,

gr anul at@smtaffed@hlofideA8els in the range of about 100-200 ppm, and calcium
levels greater than about 5000 ppm.

Experimental Procedure

15 A reactor was loaded with 100 cc of catalyst. The catalyst was calcined
in situ for 22 hours at 380°C in nitrogen, at atmospheric pressure. After
calcinatiqn, the temperature was increased to 450°Cintwo hoursina
nitrogen atmosphere. After 15 minutes, a feed mixture was introduced at 4
cc/min, and reactor pressure was controlled to 25 psig. The feed contained

. 20 46.13 wt% methanol, 33.83 wt% phenol, and 20 wt% water (4:1 molar ratio of
methanol to phenol).. The alkylation was run for 165 hours at fixed conditions,
during which the yields of o-cresol, 2,6-xylenol, p-cresol, 2,4-xylenol and
mesitol were monitored. Conversion was measured at 165 hours, and is
defined as the normalized wt% 2,6-xylenol in the effluent.

25 Conversion (%) =

(Weight of 2,6-xylenol in effluent) x 100 / (Weights of effluent
phenolics)

15



into cylindrical pellets, 3/16 in. dianmeter and 1/8 inch long. The tablets
were calcined in an al kylation reactor by heating at 380C fotr 22 hours, to
yield magnesi um oxide. 20 Sanple C was al so prepared ngiﬁgj glto a met hod
outside the scope of the present invention. i nvol v z eparati on of
a magnesi um carbonate-type catalyst in a dry bIendlng process, using a
copper pronoter. 17 kg of basic nmagnesi um carbonate was bl ended with 17.0
grans of cupric nitrate trihydrate, 85 grans of graphite and 340 grans of

pol yphenyl ene 25 e%gi The bl end was..conpact ed,, granul at and pelletized
"nt o oyl 1 ndrical  POer 365 hontsethe condisingt sieraad quftsdt AeTReNR05 M ¢ abi ot s

vere calLgAsdendl ia [ t for 22 hours, to
yield tﬁo'(e:sdem red &ggﬁgﬂgéﬁi c%?r%)%flﬁfl%glecm% 05| !l%ﬁoagont ai ned 0.025%
copper by we t based on nagnesi um oxi de. 14 2 9 DEC 2004 Sanple D was
pr epar ed accdﬂﬂﬁﬂyﬂﬂb—the present invention. In other words, the catalyst
was prepared in a dry process, without the use of a copper pronoter. 17 kg

of basic mag bl en h_ 85 hite and 340
arane of pot yEraHeRERNE B ErdE s Aokendlt ancSioidll cotpednacles and
pebl et i gpldenolt-oocstesolor ixgadxyheddlpt s, 3/16 in. diameter and 1/8 inch |ong.
The tablets were calcined in an al kylation reactor by heating at 380C for
22 hours, to yield magnesi um oxi de. Sanple E was prepared according to a
prior art process, outside the scope of the present invention. In other
words, the catalyst was prepared 10 in a wet process substantially
identical to that used for sanple A, using a copper pronoter. The basic
magnesi um car bonate used for this sanple contained chloride levels in the
range of about 100-200 ppm and calcium |evels greater than about 5000  {

ppm

16



Experinental Procedure 15 A reactor was | oaded with too cc of catalyst. The

catalyst was calcined in situ for 22 hours at 380C in nitrogen, at

at nospheric pressure. After calcination, the tenperat;?‘rﬁ pgg iﬂggreased to

450C in two hours in a nitrogen atnosphere. After 15 A ru , feed

m xture was introduced at 4 cc/mn, and reactor pressure was controlled to

25 psig. The feed contained 20 46. 13 wt % net hanol, 33.83 w % phenol, and 20

wt% water (4:1 nolar ratio of rrethaigﬁ:he&o phenol ).. The al kyl ati on was run

for 165 hours at fixed conditions, urrng which the yields of o-cresol,

2, 6-xylenol, p-cresol, ‘2,4-xylenol and nesitol were nonitored. Conversion

was neasba®@let 165 hours, and is AftefinBd as @*he nDrrml Fred W %

2,6-xylenol in the effluent. 25 Conversion (% (Weight of 2,6-xylenol in

ef fl uent ights of effluent phenolics) 15 2 9 DEC 2004' After

165 houré':s?l}hc?%?%%qnc(‘i?\fi ons were adj bisted to aclieve 65 B 2, 6- xyl enol in

the effluent. At 165 hr, selectivity was calculated as: Selectivity =

(Ef fl uerBroeeses (p-cresol + 2, 4- xy\wasol wefresb%l )leJg (EyEtuent noles 5

(phenol + o-cresol + 2,6-xylenol)) 16 2 9 DEC Z004 ble I Sanple A* B* C*
* E***, Carbonate No.a 1 1 1 1 2 Process Wt Wet Dry Dry Wet 5 Copper

D*

Yed No YAPHET ves Yes No Yes No ~ Yes
Conversion % 72.0 71.8 69.1 72.2 454
Selectivity ' 0.040 0.036 0.041 0.037 0.050

(a) Carbonate #1 contains reduced levels of chlorides and calcium, as
described previously; carbonate #2 contains higher levels of chlorides and
10 calcium. |

* Comparative samples
** Present invention

*¥* Prior art sample

The data set forth above demonstrate that the use of the
15 magnesium reagent having reduced levels of chlorides and calcium results in
much greater activity (as measured by conversion %), as compared to prior art
sample E. Moreover, the selectivity was also greatly improved, as compared to
sample E.

Polyphenylene ether resins were subsequently prepared from
20 2,6-xylenol products similar to that of sample D. These resins exhibited the
same desirable attributes as those made in the prior art. '

17



. Conversion % 72.0 71.8 69.1 72.2 45.4 Selectivity 0.040 0.036 0.041 0.037

0.050 (a) Carbonate #1 contains reduced |evels of chjorides and cal ci:um
as described previously; carbonate #2 contains higher levels of chlorides’
and 10 calcium * Conparative sanmples Present inventilod BEE MBhor art
sanple The data set forth above denonstrate that the use of the 15

magnesi um r eagent havi ng reduced | evels of chlorides and calciumresults in
much greater activity (as neasured by conversion %, as conpared to prior
art sanple E. Mdreover, the selectivity was also greatly inproved, as
conpared to sanpl eHavife deptshed prefeptddesmbodimentssitheyiresement | y

prepared from 20 2,6-xylenol products simlar to that of sanpl, ‘5) These
resins exnventien allernativiecerabediments may Smmﬁﬁﬁ%mﬁfgiﬂﬁe H: prior

rvent i ofheaftuitait AP IaHHES iR Bf AL BvATIRAS ARECHIARL, R3sP! oo

inventio e iments econe apparent to t Illed in
the art vyindesstoodahar thegebpeof this isyentidn isf totre Emitacanlydoy theccor di ngl y,

it is wunderstoqQd_ that the scope of this invention is to be |imted only by
t he55 appppeRdedclaims- Al| of the patents, articles, and texts mentioned
above are incorporated herein by reference. 18 2 9 DEC 2004 WHAT IS

CLAIMED I S: All of the patents, articles, and texts mentioned above are

incorporated herein by reference.
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1. A method for preparing a solid catalyst conposition, conprising the
-step of dry-blending at least one filler with a magnesi um reagent whi ch

yi el ds magnesi um oxi de upon cal cination, thereby form ng a blended product,
wherein the | evel of chlorides in the ragnesium reageny gsDEUaQQI]II han 250.
ppm 5 and the level of calciumin the magnesiumreagent is |ess than 2500
ppm 2. The nmethod of claim 1, wherein the nagnesiumreagent is selected
fromthe group consisting of magnesi um oxi de, magnesi um hydr oxi de,

magnesi um YWAdAStL ADSEDdStragnesi um carbonate, and ni xtures of any of the
foregoing. , . 10 3. The method of claim1, wherein the |level of chlorides

in the magnesiymregge | ess than 125 ppm and the |evel of calciumin
the magnesium reage e é"q{ﬂf?§Pf?%ﬁ{'"ﬂ)@)§°b%ﬁﬁmys TOERRURIY COMRIisign 1,

wherein t e average
Partrole oneED BT LIARSILt ehst Bng Ber i 2 BoReBRHR aoshR A 0"

m crons. arlemhenagtémeacda apon kaloihstion, ﬂhéﬂ%yffbhhﬁfg 4 ﬁlé?fd%ﬂﬁﬂ'bdhﬁt an
anount to 20% _based on the total weight of filler and

b
magnesi um Wh Pé!@' $eibe rgReSIUM Bagent iciess than 2501ppm,i s

pr esent HRABYS oF se t wei ght of
fill ?: an%ﬁ}gnes?ﬁm rea"t'"gl ﬁ%%%%%%ﬁg%&gppﬁq %p? %@BPW the filler
is selected fromthe group consisting of pol yphenyl ene ether, graphite,
and mixtures t tﬂer eofThelethdd 8Eﬂaﬂﬁq4mmer§in€th§ﬁﬁ§9ﬁbﬁﬁrrﬁ‘e%§&hﬂ—}s wherein the
dry- bl endi nPe ?al’l’l ed out in _the absence of a pronoter.

se cted rom the group censisting of magnesium oxnde magnesium
hydroxide, magnesium carbonate, basic magnesium carbonate, and mixtures

of any of the foregoing. 8 g
10 3. Tha method of claim 1, wherein the level of chiorides in the
magnesium reagent is less than 125 ppm, and the level of calcium in the

magnesium reagent is less than 1000 ppm.

4, The method of claim 1, wherein the magnesium reagent is in the
form of & powder, and the average particle size for the powder is in the range
15 of 5 microns to 50 microns.

5. The method of ciaim 1, wherein the filler is present in an amount
up to 20% by weight, based on the total weight of filler and magnesium

e

reagent.
6. The method of claim 5, wherein the filler is present in an amount
20 up to 10% by weight, based on the total weight of ﬁllar and magnesium
. reagent.
7. The method of cla_im 1, wherein the filler is selected from the

- group consisting of polyphenylene ether, graphite, and mixtures thereof.

1



9. The nethod of claim11l, wherein the dry-blending is carried out in the .
absence of a copper pronoter. 5 10. The nethod of claim1, wherein the
solid catalyst conposition is vacuumdeaerated after dry-blending. 11. -
The net hod of clraim'l, wherein the solid catalyst conppg D'Egngﬂog conpact ed
after dry-blending 12. The nethod of claim 11, wherein the solid catalyst
conposition 10 is vacuum deaerated prior to.being conpacted. 13. The

met hod of claim 11, wherein the solid catalyst conposition is granul ated

after being comfact edhelmeifive ofetidind 1 pivhetein theldny-MbediahNs tAgied aiuhat ed
cat al yst @f)ﬂgﬁgiti-on I S shaéed into a desired physical form 15 15. The
met hod of EMAPRPAREE GhRPEAMOERe shaped catal yst conposition has a bul k
density in the range of 0.75 g/cc to 1.0 g/cc. 16. The method of claim 14,

wherein the shaped cghalsihad [ 41 ' | Sl T t hod of
~claim1. wherein the bl en%eg C|§jr?o ucti’ivgﬁ%ﬂghlﬁ%edé—wg%qfés i%%‘?ﬁeﬂﬂf"ar

sel ect i vel theadilkgaraei ofg avppseasomoter. hydr oxyar omati ¢ conpound, conpri sing
the followi ng steps: a) preparing a magnesi um based solid catal yst, -

conprd sing the ep of dry-hlendjn magnesi um r eagent which yields 20 2 9

DEC 2h04 magnesf[ﬁ:m okl %OgﬁwnﬁtWﬁEWthﬁ sgiid Pe@ystmmﬁl{tﬁm [s t hereby

formng a aLehlithe | evel of chlorides in the nagnesi um
véﬂu@ﬂﬂﬁgﬁgfna‘?gtg éﬁer MIEQH{%

reagent is less t ppm’ an | evel of calciumin the magnesi um
reagent is less than 2500 ppm b) , formng the catalyst into a suitable
cat al'yst - shape;11. - The method of claim 1, wherein the solid catalyst composition is

compacted after dry-blending.
: .
’ 12, The method of claim 11, wherein the solid catalyst composition

10 is vacuum-deaerated pricr to being compacted.

13.  The methed of claim 11, wherein the soiid catalyst composition
is granulated after being compacted. '

14  The method of claim 13, whersin the granulated catalyst
composition is shaped into a desired physical form.

15 15. The method of claim 14, wherein the shaped catalyst
composition has a bulk density in the range of 0.75 g/ec to 1.0 g/ce.

R

16.  The method of claim 14, wherein the shaped catalyst
composition is caicined. | |

17.  The methed of claim 1, wherein the blended product is calcined.

20 1.8. A method for selectively alkylating at least one hydroxyaromatic
compound, comprising the following steps: |

a)  preparing a magnesium-based solid catalyst,
comprising the step of dry-blending s magnesium reagent which yislds

20



C) ca-l"‘ci'ni ng the shaped catalyst at a tenperature ‘sufficient to activate

~ the catal yst: and d) reacti-ng the hydroxyaronmatic conpound and an  al kyl
~al cohol in the presence of the calcined catalyst, to forman al kylated 10

product. 19. The nethod of claim 18, wherein the hydroxyaromatlc conpound
i s a nonohydroxyaromati c conpound in which the pars-posjti [ _
unsubstituted. 20. The nethod of claim 19, wherein the Zﬁﬁdﬁgay@%n&t ic 15
conmpound is selected fromthe group consisting of phenol, o-cresol, and

Conpouna Megsketam Pdel o Shieiforn it ol ekt e, TndrpRy R YL O™ ©

product  pRRdddSHSdRch whdreintthe 181 22 chibhidestn teginmeigreshimrédgenttier ei n t he
hydr oxyaromati ¢ = conpound is m-cresol; the al kyl alcohol is nethanol, and
the al kyl s8dhap25@usrmcang the leyebobeaicium indhryTagnesidm reggentisdesgt hod of
cl ai m 18, .V\A_‘IEéﬁg é&‘e magnesi um reagent is selected fromthe group

consi st nH‘a(S'f %H 'um oxi de, magnesium 21 2 9 DEC 2004. hydr oxi de,

magnesi um car bonat e, basi c nmagnesi um carbonate, and m xtures of any.of the
foregoing. 24. The nethod)of ¢riiing e caldystintotzhsuitiile ehiinitadape; carri ed
out in the absence of a copper pronoter. 5 25. The nethod of claim 18,
wherein the solid catalyst is vacuum deaerated alter dry-blending. 26. The

met hod of claim 18, wher €l n t FelckigiRshaped-catalystat demperature
sufficient to activate the catalyst; and

d) reacting the hydroxyaromatic compound and an
_ alkyl alcohel in the presence of the calcined catalyst, to form an alkylated
10 product,

18. The method of claim 18, whérein the hydroxyaromatic
compound is & menohydroxyaromatic compound in which the para-position is

unsubstituted.

20. The method of claim 19, wherein the hydroxyaromatic
15 compound is selected from the group consisting of phenol, o-cresol, and
midures thereof. ' '

21.  The method of claim 1B, wherein the hydroxyaromatic
cormpound is phendi; the alkyl alcohol is methanol, and the alkylated product
comprises 2Z,6-xylenol. '

20 22. The methed of claim 18, wherein the hydroxyaromatic
" compound is m-cresol; the alky! alcohol is methanal, and the alkylated
product comprises 2,3,6-{rimethyl phenol.

23.  The method of claim 18, wherein the magnesium reagent is

selected from the group consisting of magnesium oxide, magnesium

21



. steps; (1) preparing a magnesi um based al kyl ati on cat al

_use. .~ 27. The method of claim 18, wherein calcination is carried out by 10

heating the catalyst while it is in contact wth an al kyl'ation feed stream

“whi ch conprises the hydroxyaromatic conpound and the al kyl alcohol. 28. A

met hod for preparing a pol yphenyl ene ether resin, conpr ;zlgqgggt 1foll ow ng
tv, - 15

bl ending at least one filler with a nagnesiumreagent which yields

magnesi um oxi de upon cal ci nation, wherein the level of chlorides in the

' magnesi unhydreaienmaghdsidn darbonate Obaximaareksium. cariordtepdnd adigturgs i n t he
- magnesium _reagent is |less than 2500 ppm (11) calcining the al kyl ation

cat al yst - ofany.9f thedereamhg. phenol i ¢ conpound and an al kyl al cohol in the
presence of the alkylation catalyst, to forma 2, 8-al kyl -di substituted

56 al ky! - i sUbbt t B ned R b el ohtBins GBI 98, 00

pol yner i Zattheabsahée Yf &, cdpper bfeg. pol yphenyl ene ether resin. 29. The
met hod of claim 28, wherein the magnesiumreagent is 5 selected fromthe

group consi sting of _magnesi um oxi de, magnesi um hydr oxi de, nagnesi um

carBonat e, bast® naiheEieiirdof slaimt1s, Wheieini therald catalystiy vaculme

foregoin Ipﬁ claim28, wherein the filler is selected from
t he grogjpeagg%sefjs | ﬁﬁ%ﬂ%&%ﬂhenw ene ether, graphite, and m xtures

thereof . 10 31. The nethod of claim 28, wherein the phenolic compound is.
phenol ; the aldgyl affeohmthod ofrelaimn@ whansintthe catflyst ik yhidheibsfors ut ed

phenol i c
use.

J . , .
' 27. The method of claim 18, wherein calcination is carried out by

10 heating the catalyst while it is in contact with an alkylation feed stream which
comprises the hydroxyaromatic compound and the alkyl alcohol,

28, A method for preparing a polyphenylene ether resin, comprising
the following steps: ' '

() preparing a magnesium-based alkylation catalyst, by dry-
15 - blending at least one filler with a magnesium reagent which yields magnesium
oxide upon calcination, whérein the level of chlorides in the magnesium
reagent is less than 250 ppm, and the level of calcium in the magnesium
) reagent is less than 2500 ppm;

()  calcining the alkylation catalyst;

20 (1)  reacting a phenolic compound and an alkyl alcohol in the
presence of the alkylation catalyst, fo form a Z,G-alkyl-disubstitﬁted phenolic
compound; and



conpound is 2,6-xylenol. 32: The method of claim28, wherein the
pol yphenyl ene ether- resin is subsequently blended with at |east one
material selected fromthe group 15 consisting of an al kenyl aromatic
resin, an elastomeric material, a polyamde resin, and @@E’[}nygd;’ons
t hereof. 33. The nethod of claim 28, wherein the pol yphenyl ene ether resin
i s subsequently blended with high inpact polystyrene. 20 34. A nethod for
maki ng 2, 6-xylenol, conprising the following steps: a) preparing a

- magnesi um based sol i;fnca : |1 - i asi ¢._nmagnesi um
carbonate with at | éggt %%@@?&%%ﬁﬁ%éﬁ ?%P %qﬁgg%ﬂlﬂ{%rﬁﬁo&rcoduct,
wher ei n t bemipeval inthe prazehde dfiarsuitable PEgRRSIzEIDE 3ok B foFm/tReS than 250
ppm and the |evel of calciumin the magnesium carbonate is |ess than 2500

ppm 23 2Polyphengleoes etheniest. t he catal yst conposition into a suitable
catal yst-shape; c) calcining the shaped catalyst at a tenperature in the

range of 3501 o5 : | |. and methanol in. the presence
of the catal y%s B t?ﬂ m%ﬂg?g’?fﬁ@%é'%@%ﬁ‘gﬁgﬂ%?ﬁm%ﬁ?ﬁggpﬁ%n, '

conpr i si replectedrasithegrRgoenisigtitg of mabfasiunPegdé] hbghes?ﬂﬁ?r ein the level
of chlorides in the magnesiumreagent is |ess than 250 ppm and the | evel

of cal ci fWdraxigRemMAggRELT ARIDOAGER basic magsesivon carbonabaGndbmixte@s The
cat al yst it -claim 35, wherein the level of <chlorides in the
PR bl Pl T

magnesi um “than 125 ppm and the |evel of

30. The method of claim 28, wherein the filler is selected from the

group consisting of polyphenylene ether, graphite, and mixtures thereof .

10 31.  The method of claim 28, wherein the phenolic compound is.
phenol; the alkyl alcohal is methanol; and the 2,6-alkyl-disubstituted phenolic
compound is 2 6-xylenal, |

32. The method of claim 28, wherein the polyphenylene ether resin
is subsequently blended with at least one material seiected from the group
15 consisting of an alkenyl aromatic resin, an elastomeric material, a polyamide

resin, and combinations thereof.

33.  The method of claim 28, wherein the polyphenylene ether resin
is subsequently blended with high impact polystyrene. '

34. A method for making 2,6::_:ylenol, comprising the following steps:

20 ' a) preparing a magnesium-based solid catalyst
- composition by dry-blending basic magnesium carbdnate with at least one
filler, thereby forming a blended product, whersin the level of chiorides in the
magnesium carbonate is less than 250 ppm, and the level of calcium in the
magnesium carbonate js less than 2500 ppm,;

23



calciumin the magnesi umreagent is |ess than 1000 ppm 37. The catal yst
conposition of claim35, wherein the nmagnesium 15 reagent is basic

magnesi um car bonate. 38. The catal yst conposition of clai gﬁgﬂgﬁmg in the
filler is selected fromthe group consisting of pol yphen?l, et . .

graphite, and mxtures thereof. 39, A calcined catal yst conposition
according to claim35. 24
b) forming the catalyst composition into a suitable

catalyst-shapes;

C) caicining the shaped catalyst at a temperature in

the range of 350°C to 550°C; and

5 d) reacting phenol and methanol in the presence of

the catalyst, to form 2Z,6-xyienol.

35.  Acalalyst composition, comprising a magnesium reagent and at
least one filler, wherein the level of chlorides in the magnesium reagent is

less than 250 ppm, and the level of calcium in the magnesium reagent is less

10 than 2500 ppm,

36. The catalyst composition of claim 35, wherein the level of
chlorides in the magnesium reagent is less than 125 ppm, and the level of

caleiurn in the magnesium reagent is less than 1000 ppm. .

37.  The catalyst composition of claim 35, wherein the magnesium

15 reagent is basic magnesium carbonate.

38.  The catalyst composition of claim 35, wherein the filler is
selected from the group consisting of polyphenylene ether, graphite, and

mixtures theregf,

39, A calcined catalyst composition according to claim 35.

24





