; e3eDF" |, 6bTu 2, 6- DI METHYLPHENOL COMPCSI TI ON Technical Field The present
i'nventiion relates to a 2,6 dinethyl phenol conposition, particularly to a

nononer for the preparation of pol yphenyl ene ether. The ﬁwtlon
al so pertains to a process for the preparation of po|ythWﬂMEmmemm

having highly inproved polynerization activity and excell ent ,cglor tone by
usi ng the nononer, and the pol yphenyl ene et her obtained by the use of the

mononer . Background Art Pol yphenyl ene ethers have been usﬁmmwmﬂmwMMﬂml
material for products or parts in the fields of electrical iC
fields, autonotive fields, other DES{FStHTIAN material fields, adhokood or
packagi ng fiel ds because they are excellent in workability and
productivity, and can be produced as products or parts of a desired shape
by nelt injection or nelt extrusion nolding nmethod. A nunber of preparation
processes of pol yphenyl ené-pIMETHYhREBNOBeAGOMPOROEEAN for exanpl e, by
Japanese Patent 1 Publ i cati on No. Sho 36-18692 and U.S. Pat. Nos.
3,306, 875, 3,344,116, and 3,432,466. In these known publications, the
mononer regarded as the nost industrially inportant one is
2, 6-di mret hykphengl . FBy14si ng this nononer, pol yphenyl ene ethers having a
very inportant role fromthe industrial viewoint can be
The present invention relates to a 2,6-

dimethylphenol composition, particularly to a monomer for

the preparation of polyphenylene ether. The present

invention also pertains to a process for the preparation

of polyphenylene ether having highly improved

polymerization activity and excellent color tone by using

the monomer, and the polyphenylene ether obtained by the

use of the monomer.

Background Art

Polyphenylene ethers have been used widely as a
material for products or parts in the fields of electrical
or electronic fields, automotive fields, other industrial
material fields, and food or packaging fields because they
are excellent in workability and productivity, and can be
produced as products or parts of a desired shape by melt
injection or melt extrusion molding method.

A number of preparation processes of polyphenylene

ethers have been proposed, for example, by Japanese Patent



prepared. In these many publications, 2,6-dinethylphenol has been used as a
raw material w thout particular attention to inpurities therein. A
techni que paying attention to the inpurities in 2,6-dinethylphenol is
di scl osed in an Exanpl e of Japanese Patent Laid-Open No. Hei 11-286542.
Descri bed specifically, a reduction in the content, in 2,6 dinethyl phenol
to be used for the polynerization, of alkylphenols other than
2, 6-di met hyl phenol to less than 0.3 w% has an effect of inproving the
activity. However, the above-described disclosure does not reveal whether
or not highohbretivarNoei ghe potiphlayaedeled hePatwhiled. ape3@8s8ibial |y
necessary can be prepared, but only shows that an inprovenent in an initial
oxygen absopdffi bhoratedi s, 6Bsef¢ed, which is apparent to one of ordinary
skill in the art. In addition, Japanese Patent Laid-Open No. Hei 11-286542
does not seem tIni tied sleknadn ptlel heasiores, (tthe monapeoveediedediabs t y
(particularly, color tone) of polyphenylene ethers. Japanese Patent
Lai d- OpentNo. m&hd brdddTO181 Ugstmpbesant porpat at Lpp-gineesglphenol.
pol yphenyl ene ethers which conprises polynerizing, by continuous
pol yneri zeyi @8ing, 6hds MebhyhhENPb 1 ¢pREAY DENG, e BBk APHAVEhESa DedyW YOr

important role from the industrial viewpoint can be

prepared.

In these many publications, 2,6-dimethylphenol has
been used as a raw material without particular attention
to impurities therein.
A technique paying attention to the impuritieé in

2,6-dimethylphenol is disclosed in an Example of Japanese

Patent Laid-Open No. Hei 11-286542. Described

specifically, a reduction in the content, in 2, 6-

dimethylphenol to be used for the polymerization, of

alkylphenols other than 2, 6-dimethylphenol to less than

0.3 wt.% has an effect of improving the activity. However,

the above-described disclosure does not reveal whether or

not high-molecular-weight polyphenylene ethers which are

essentially necessary can be prepared, but only shows that

an improvement in an initial oxygen absorption rate is

observed, which is apparent to one of ordinary skill in

the art. In addition, Japanese Patent Laid-Open No. Hei

11-286542 does not seem to include definite measures to



| ess of mcresol, 0.25 wt.~ or |ess of o-cresol (conponent a), and 0.15
wt.~ or |less of p-cresol and/or 2,4,6trinmethyl phenol (conponent b), the
ratio (a/b) of conponents a and b falling within a range of fromO0.5 to 25.
As is apparent fromthe description, exanples and conparative exanples in
this publication, all the inpurities have a great influence on the

nol ecul ar wei ght distribution of the resulting pol yphenyl ene ethers and the
precipitation ratio of dichloronethane. Hence, it is not clear fromthe

di scl osure of this publication which inmpurity will materially affect the
above- nentipnede nbhecqliat ivei ghardictiablyi onoborpresepi 0ation ratio.
Furthernore, there is conpletely no information therein concerning the

col or toneohpsbesgkenbyetherpol yphenyl ene ethers. It can be easily assuned
fromthe conventional processes that, depending on the preparation process
of 2, 6-di net hyl pdeanod s ¢ oP deensis elda f & Opah yiier | Ziad | BN 1 Thel &énount  of
inpurities differs and therefore, the 3 pol yneri zation activity or the
mol ecul ardeecghbedi atprbpairavioh pobypbenykepelephenglensanethbescontrol | ed
as desired. Consequently, it cannot be considered that the quality

(particulaniyn eehgptikeBepodimpelyphgnybgnecatthensulapongae rfiklalty ogyam ned.
Di sclosure of the Invention An object of the present inventionis to

provi de 2266daﬂﬁéBM¥PB§8ﬁblCé@ﬁ@éfn?ﬁ?'”EEOYmﬁGrPQL¥§ErDZ§tW9n°aSE'V'ty,
whi ch property is of 1ndustrial significance, and prOV|d|ng pol yphenyl ene

ethers haypdg excalbegtosol gl oone: s oM syl 8 £0cAELLEViBgnbbRent

above- descri bed obj éct, the preseni invenfors nade extenS|ve

|nvest|gag?on§ndA§ asr g ugtorlgeg@s §u§p§£gggglgngpﬁpd2tbag mcresol in
2, 6di net hyl phenol s a act or great y influencing the col or tone of

POl yPhenykengeehDerReAnd | RORRbRERG BN° PAEVEEELEALLAR) agki viLy, thus

|l eading to t esent | nvent e present I nventi on therefore provides:

(1) A2, 6891%1%8}1%&9“&“% 08”1?8%1%{18 ybgﬂ%ﬂgaa%ﬁg% ﬁ%ok I‘Rnéeﬁt ng from 15

pn1to 70 ased on he wel dr ne enof

, 6- d'”EtEX'pUQQ is éE%E%%ﬁ%C¥EéH ﬂﬁ rﬁééerlptlon, examples and

comparative examples in this publication, all the
impurities have a great influence on the molecular weight
distribution of the resulting polyphenylene ethers and the
precipitation ratio of dichloromethane. Hence, 1t is not
clear from the disclosure of this publication which
impurity will materially affect the above-mentioned
molecular weight distribution or precipitation ratio.
Furthermore, there is completely no information therein
concerning the color tone possessed by the polyphenylene
ethers.

It can be easily assumed from the conventional
processes that, depending on the preparation process of
2, 6-dimethylphenol to be used for polymerization, the

amount of impurities differs and therefore, the



above, wherein the mcresol content is from 15 ppmto 300 ppm (3) The

2, 6-di met hyl phenol conposition of item (1) above, wherein the mcresol
content is from15 ppmto 200 ppm (4) The 2, 6-di net hyl phenol conposition
of item (1) above, wherein the mcresol content is from15 ppmto 100 ppm
(5) The 2, 6-di net hyl phenol conposition of any one of itens (1) to (4) above
to be used as a raw nmaterial for flanme retardants or sealants. (6) The

2, 6- di met hyl phenol nononmer conposition of any one of items (1) to (4) above
to be used for the preparation of polyphenylene ethers. (7) A process for
pr epar i ndPCa Y BiryATe e T, athi e RS kﬁ?sﬂﬂﬁ%&ﬁing a

2, 6-di met hyl phenol conposition according to |ten1(1) above, to oxidative
pol yrer i zhits tori g imp 20 & el yedteraHE e ebbRfeEn-GoRta MaEyasord ein t he
catal yst conprises, as constituents thereof, a copper conpound, a hal ogen
conpound andies idieahi n€onsrpend lyeprids eanadthpet kensdkdegwonghfedr mula (1): 5
R~N-RSNC1) R R4 wherein RL, Rz, R3 and RQ each i ndependently

r epr esenttshe dnyadirioge n( e om, cial d 1 Inyearcalrobrizmohle b Tpod wbhanykgrorip, with the
provi so that they do not represent a hydrogen atomat the sane tinmed and R5
representetleedsd ness wserrefliyly breancireshl CZ- 5 al kyl ene group.

Disclosure of the Invention

An object of the present invention is to provide
2, 6-dimethylphenol capable of improving polymerization
activity, which property is of industrial significance,
and providing polyphenylene ethers having excellent color
tone.

With a view to achieving the above-described object,
the present inventors made extensive investigations. As a
result, it was surprisingly found that m-cresol in 2,6-
dimethylphenol is a factor greatly influencing the color
tone of polyphenylene ethers and inhibiting the
polymerization activity, thus leading to the present
invention.

The present invention therefore provides:

(1) A 2,6-dimethylphenol composition having an m-
cresol content of from 15 ppm to 700 ppm based on the

weight of 2, 6-dimethylphenol.



(8) The process for preparing a pol yphenyl ene ether according to item (7)
above, ‘'wherein the catal yst further conprises, as the constituent thereof,
at | east one of a tertiary nonoam ne conpound and a secondary nobnoam he
conmpound. (9) A polyphenyl ene ether obtained by oxidative polynerization of
a 2, 6-di net hyl phenol conposition according to item (1) above in the
presence of a catalyst. (10) The pol yphenyl ene ether of item (9) above,

whi ch has an intrinsic viscosity [r~], as neasured at 30C in a chl oroform
solution, of 0.49 dl/g or less. (11) A polyphenylene ether for retardants
or seal ants, whi2doh Tihe Ghteaidiae By lpheaatli vOppasifreay &5 ot @)

2, 6-di et hyl phenol conposition according to item (1) above in the presence
of a cat allyste, BtheBest Nozlanfore Cak rgdmeutl § HerathventRih The3 Yt esent
invention will hereinafter be described specifically. 2,6-D nethyl phenol
conposi tigpm.The 2, 6-di net hyl phenol conposition of the present invention is
useful as a nononer of pol yphenylene ethers, a raw material for phosphate
fl ame-ret ardant &) arhe ,a8x diateart vdlpHearo 1s eadrgntssi tiforelagfic tirtiegal (lparts. The
2, 6-di net hyl phenol conposition of the present

above, wherein the m-cresol content is from 15 ppm to 200
ppm.

(4) The 2, 6-dimethylphenol composition of item (1)
above, wherein the m-cresol content is from 15 ppm to 100
ppm.

(5) The 2, 6-dimethylphenol composition of any one of
items (1) to (4) above to be used as a raw material for
flame retardants or sealants.

(6) The 2,6-dimethylphenol monomer composition of
any one of items (1) to (4) above to be used for the
preparation of polyphenylene ethers.

(7) A process for preparing a polyphenylene ether,
which comprises subjecting a 2, 6-dimethylphenocl
composition according to item (1), above, to oxidative
polymerization using a catalyst and an oxygen-containing
gas, wherein the catalyst comprises, as constituents
thereof, a copper compound, a halogen compound and a

diamine compound represented by the following formula (1):



invention is 2,6-dinmethyl phenol containing mcresol in an amount of from 15
ppmto 700 ppmon a weight basis. The mcresol content is preferably from
15 ppmto 300 ppm nore preferably from15 ppmto 200 ppm nost preferably
from15 ppmto 100 ppm Control of the mcresol content to fall within the
above-descri bed range is very effective for a marked inprovenent in the

pol yneri zation activity and particularly, the color tone of polyphenyl ene
ethers. For a further reduction of the mcresol content in

2, 6-di et hyl phenol to less than 15 ppm purification by the crystallization
met hod i s necessary. This neghod is, howeveR,,6 not preferred industrially,
because it requires a trenen h§ equipnent/l estnent and running cost. In
addi tion, effects brought aboutggg_gggggj t he n}cresfﬂgcontent to | ess
than 15 ppm do not substanti all X d Jﬁgse of the present invention.
Therefore, a reduction in 7 yﬁe m cr esol unt to less than the
above-descri bed range is alnﬁgg neaninglessﬁggxanples of the other
impurities which can be contained in 2,6-dinethyl phenol include o-cresol,
oet hyl phenol, p-cresol, 2,4-dinethyl phenol, and 2, 4, 6trimet hyl phenol .
Contrary WiReeXpeckat iFon, Rhoswed eR, dduh doldmpearsientdly pepygsfanisede ethers is
not affected by the amount of these inpurities. They have a little
influenceh?@r@ &n PLYMET 4 ZBl hear act i wraychdéditCi-t akknbtgasupnt'ehtl as t hat
of mcresol. Therefore, a slight adjustnment of the anpbunt of the catal yst
can renmove,sushoiDEbUERSE BReihad hbe costesant easkydecessi abvedat her eby
can be neglected. In the present invention, therefore, the anmounts of

al kyl phenpls ghhigrtihan AnErRsMeprdsdiols partimdmrod imdtred - This makes it
possible to elimnate the work required to reduce the other inpurities and
to eliningie,aneguss oh1R9MEndi §adupnt ages in the preparation of

2, 6-di met hyl phenol . 50Iynerizat|on catal yst The foll ow ng pol ynerization
catal ysts are pygferpgdfQrcyserdh @P@ﬁa@fﬁﬁ@né boVeshéopl efat atyst s
conprising (a) a copper conpound, a hal ogen conmpound, and (b) a di am ne
conpound LRg:iR8gSEEUS € PEBseat ednbyetihethel bavabdgstoruukhefl): 8

R ~ N -ngﬁﬁé?%l?gREBng%&hé?ziE?éRﬁ? R2, R3 and Rq eac% i ndependent |y

represent egga 8nktDeaEner theaneheda€l1Baskkyhegboup, With the
provi so t 8@p?%g%ggogﬁo%ﬁgégrgsent anhydrogen atomat the sane tined and RS

represent%e%thgggﬁéoﬂgaHEEQYEPR @ﬂﬁﬂegng2a5s€E5MH§B? g8hadBhineExanmpl es of

t he copper “comp as a catalyst conponent (a) wll next be described. As
t he copper %oggognd, cuprous conpounds, cupric conpounds and m xtures
t hereof ar® Br f'€rred. The cupric compounds include cupric chloride, cupric

brom de, cupri c il Aabe)1gpflefiypehe BLheA! Eptalihbe byeogupkeusecompounds

i ncl ude cuprous 'C cuprous brom de, cuprous sulfate and cuprous

nitrate. f .these rous -and ,Cypri: ¢ GARAHRES1 Pahbbe4dkabhy preferred are
cuprous cﬁP%NFﬁéfzgﬁngc%gh ogfgeélgﬁgr ug brom de gnd cupric brom de.

These copper. sal.ts can. synt hesi.zed sup USE ol le@P0%irdes « z¢ankarat es or
hydroxide§c81°r &Bﬁe%P én%mhéﬁ&ggﬁg%%rlgbg g oFEgsponding fﬁere?%. Met hods

Pl de) are fredadn I BRdvPRRHERERE aber: PO hrR T2k aaner O o0
which has an intrinsic viscosity [n], as measured at 30°C
in a chloroform solution, of 0.49 dl/g or less.
(11) A polyphenylene ether for retardants or
sealants, which is obtained by oxidative polymerization of

a 2,6-dimethylphenol composition according to item (1)

above in the presence of a catalyst.



salts. 9 Exanpl es of the hal ogen conpound i ncl ude hydrogen chl ori de,

hydr ogen bromni de, hydrogen iodide, sodium chloride, sodium bromnide, sodium
i odi de, potassium chloride, potassium brom de, potassium i odide,

t et ramet hyl anmoni um chl ori de, tetranethyl ammoni um br om de,

t et ramet hyl ammoni um i odi de, tetraethyl anmoni um chl ori de, tetraethylamoni um
brom de and tetraet hyl amoni umi odi de. These hal ogen conpounds can be used
as an aqueous solution or a solution in a proper solvent. These hal ogen
conmpounds can be used, as the conponent, either singly or in conbination

Wi th twopekstnBaet Fereahr riiekeoned thal dgeentdmpounds are an aqueous

sol ution of hydrogen chloride and an aqueous sol ution of hydrogen brom de.
Al t hough no parhiecgkagehtMihgbhefohswiMMoRedednatherapeudesetibbdse
conpounds, they can be enployed so that the anount of the hal ogen atomw ||
be 2 nol 3,05 f9rLatgr, but not greater than 20 noles per nole of the copper
atom The anount of "the copper atomw || preferably be from0.02 nole to
0. 6 nol e sper_pk f .t nPRRARon Exanpl es of the diam ne conpound as
t he cata?j?iPgﬁéﬁﬁgﬁﬁaé%F&)@% 1 ggﬁf‘be enuner at ed. Exanpl es thereof
include N, N, N N_-tetr Redian ; r n
N,N,N'trinethngthrgn?%?%ﬁ%kg%Rﬁ%%;-g?ﬁg?ﬁgFé?ﬁyﬁgnggfaﬁiﬁgé ¢

N, N- di et | enedi amae, I yl e,

R v ettt I A C e e AR R e

tri et hyl et hyl enedi ani ne,
N, N - di et_hyl et hyl.enedi,amp ne Ndi_et h I i.am.ne,
N- et hyl eth A R bR Tﬁ,%h%‘ilﬁﬁ%h%ﬁ%ﬁ% dallesy or a raw
N, N - di net hyl -.Net hyl et hyl.enedi ard ne, N-n-pr.opyl et hyl enedi am ne,
N, N - npr &t &disaﬁ%]?‘?éj,%sl\lﬂ - PSPy reltcﬁaﬁl r?é:gisdm ne,

N, N -i propyl et hyl enedi aifi ne, N-n-butyl et hyl enedi ami_n
, N - nbut yl et hﬁy“@ngd%é 'lﬁ‘(?,%hN-lip- ey gPH\?%/)&ﬁédPgmoﬁe,%he present

N

N, N -i butyl et hyl enedi am ne,, N-t-hutyl et.hyl enedi am ne, .

NN -t BTG adt G T BT TR S8R Ho o e,

N NN LT 3l D NoRT aRanfo N 4™ ke sl AT nopgpane.

N, NN, N -tetranet hyl -1, 3-di am no- 1- met hyl pr ne,

N, N, N, NSRS tIRA ten t3_id EHELICNAR %QEW 81%%’}“ to 300 ppm,

N, NN ,N -tetranet hyl -1, 4- di ami nobut ane,_ and

N, N, N, NTRQate gt FRAabIL Y5 -1 Offi I gt dirfe . 2 9o &Rty P i SR SHE @R pbunds f or

use in the present invention are those in which the al kyl ene group that
links theram it tRRIYiP atUhePRibs §°6|tr9108|fb5ﬁeaf“6ﬁ§.esﬂﬁt ﬁ@&&%n%o
particular Iimtation is inposed on the use anount,Z of the di am ne conpound,
it is usdd |SpEhpligyEd itharkatanitesandist 398 DV B MRfte Der 100
mol es of the nononer. To these catal yst conponents, the fol|ow ng
conponentE0 1 i WAL Jeai SMREC EENRTEY ekt deh & ROt 33F 1 J5riesErtY i nvent i on.
Describedrzgecifically, tertiary nonoam ne conpounds and secqndary

nonoam nearbriRUiEs En Wl theEdred @1 i RGngherlene fiT™tion with
t he catal yst conponents conprising the above-descri bed copper conpounds,
hal ogen conpourffy @nd uitheme seiffdnidLL e meghesadr tGaReordan ne
conpounds"” neans aliphatic tertiary amnes including alicyclic tertiary

am nes. Bxaompdise thelmunoehctudessd orhatxahplremt riwet iyt and e, by
triethylamne, tripropylanmne, tributylanmne, triisobutylanne,

di met hyl ethy| cny siea 1 i zeet ign propyddn haecessarl et Mpignmmedhod is,

di met hyl - nbut yl am ne, di et hylisopropylam ne and Nnet hyl cycl ohexyl am ne.
These t ertidwasye 1o noatr prest eanedel ndestt eiahky, shecpyserit rewnbiemitd on with
at least two or nore thereof. Although no particular limtation is inposed
on the usteran®uddus i éqiSprmksnial 1yvesphayednd ammaimyntostangilng fromO0.1 to
10 nol es per 100 nol es of the nononmer. Wth regards to the secondary
monoam ne; &QIMpPeAse f x| Ie600dh S eslomaiartyy ate¢phaing tne mescresd lide

di mret hyl am ne, diethyl am ne, di-n-propylam ne, di-iso propylam ne,

di - n-but yt et &gt € - 189s bk yh ams ngpm ddio tres € beihlys s e 1 Ty pextyed@ni nes,

di hexyl am nes, dioctyl am nes, didecyl am nes, dibenzyl am nes,

net hyl et hyagd ngs PBL hylpsopy| anvees i o8l hyinutedoad, ne, anthayidrohiexyl ani ne.
Exanpl es of secondary aromati c nonoam nes i nclude Nphenyl net hanol ani ne,

N- phenyl et hanol am ne, N 12



phenyl propanol am ne, N-(m nethyl phenyl)ethanol am ne, N-(pnethyl phenyl )
net hanolamne, N ( 2' , 6' dinethyl phenyl)ethanol am ne,

N- (pchl or ophenyl ) et hanol ami ne, N-ethylaniline, N-butylailine,

N-net hyl - 2- et hyl ani | i ne, N-nethyl -2, 6-di et hyl aniline and di phenyl am ne.
Secondary nonoam ne conpounds are however not limted to the
above-descri bed ones. They can be used either singly or in conbination of
at least two or nore thereof. Although no particular limtation is inposed
on the use anmount, it ranges fromO0.05 nole to 15 noles per 100 nol es of
t he nonondrg mvartesol samgeirdf Yo omas tthan 1 ersieyduderrpreddriange The
secondary nonoam ne conpound and tertiary nonoam ne conpound can be used
ei t her siiglalnerst mezomnrigiladson as constituents of the catal yst. No
limtation is inposed on the addition, to the polynerization catalyst of
t he present i nusEnpdes off &surd@dsranimeonverts oialdhly demovae t o have
activity inproving effects. For exanple, trioctyl nethylamoni um chloride
known as ddiedirade nane efdimdtiguBthd38 aicl@Bpri-gupdsoram-be used. Its
use anount is preferably within a range not exceeding 0.1 wt. % based on the
total amuuiy Ginddsl Whol @rdesc | Dy +a Miene, BSR@io L hearadldi 4,06 of the
nononmer thereto. Oxidative polynerization 13 Al t hough no particul ar
limtati %i@ﬂﬂsﬁﬁﬁ%&n t R I Yatente d @upR 3ed oMpOhoNeaRA!, attihen of

pol yphenyl ene et'hers insofar as it exhibits polynerization activity,

t ypi cal %ﬁﬁq¥ CPHRE rest f Of OV &9 | et s.
Exanpl es 1 nc ugio%{%ﬁgé% suchﬂﬁzge%ﬁ]%\%ll@ Izst hljgikﬁtola?ir n(?%\tr opa%%l ,
'So-propa&f&}un -?yt@@ée 186y, Ut A00) . 18RG bkanal 1 in-dientianaluendhexanol
and al Iyl "al cohol, aromatic hydrocarbons "'such as benzene, toluene, xylene

(1 ncl udi Mg Oene Bo1 A zaéf&wgé&ivﬁﬁyfy'ﬂ%ﬁfgei@%@tag ey ohldd 0genat ed

hydr ocar bons 'su oroform net ene c ride, 1,2-dichloroethane,

I Ol OPeNZE a0 LR NLELOBED? i Y COTAAYNLS UL ARAY LroDenzene,

al i phatic rocarbons such as ‘pentane, hexane cycl ohexane and

cycl ohept ane, _esters such a a S AN | . hers such
as tetrah d‘?p rﬁ?%rrl]t a%% %ll%t ?/?ég%ljf]%r,ggltéﬁ% i n%t%%uﬁg% ese Cieét hese,

o parti CUFAF T FaTT ortrEoT Pe R Eee bR AL SoryaEeh ) QS ST n gy
selecting a ratjio,of od solvent .tQ a.poor | verd for ol yphenyl ene
et her whi %‘ﬁg{%c ol yﬁb%qbeotpﬁ%seed&bquvheen tgLXO?’daﬁ—‘ ?1\%: epnfto ryerhertlehzez[i)t i on of

2, 6-di net hyl phenol % rization can become sol ut{on goﬂggerization, or
precipita?%%ﬂnB%I9ﬁE§$ i?g%ﬁn? smﬁF%ﬁrl M the ot yme? T s precipitated as
hccor di ngPtbt FRTB eb ot CFivertton My of SRS IR Mibos SoToHar i zati on.
solution pol ynerjzation and,_precipitation polynerization nethods can be
2pplicd. Phe SWGbkyRErESEe ok ERbron- B o i | LPEr boer baTt B add a
hydroxi de of an alkali netal, a hydroxide of an alkaline earth petal, an
al koxi de %}l%hnﬁF?a?icﬂﬁ?%l?fasﬂ%ét?éfagg??{gﬁ%ﬁ o3 %n%g?%ﬁ¥§€$?%te,
zeolite or the like The pol¥n$rization reaction tenperature is set within a
range of PFO%16"@bm85%YlBP§ Btably from 10 to 70C, because the reaction
does not proceed snoothly if_the tenperature is too low, while the

sel ectivi PQlirerbzation cahab¥Steduced if the tenperature is too high.

The following polymerization catalysts are preferred
for use in the present invention:
Catalysts comprising
(a) a copper compound, a halogen compound, and
(b) a diamine compound having a structure represented by

the following formula (1):



As for the oxygen to be used for the oxidative polynerization in the
ptesent invention, a mxture of oxygen with an inert gas such as nitrogen
m xed at a desired ratio, air or the like as well as pure oxygen can be
used. Wth regards to the pressure in the systemduring the polynerization
reaction, normal pressure is sufficient, but the reaction can be effected
under reduced pressure or increased pressure as needed. There is no
particular limtation inposed on the post-treatnent nmethod after conpletion
of the 15 pol yneri zation reaction. Any known treatnent nethods can be
adopted. For exanple, the | yphenyl ene ether can be collected by a sinple
operation of adding an aCigiSQSh as hydroghboric acid or acetic acid,

et hyl enedi am netetraacetic acid_( ERTA) salt there?ndgor nitrilotriacetic
acid or salt thereof to the regetThsMM Xt ure to deacti‘vate the catal yst,
separating the resulting pol yger from the\ m xture, washing it with a

sol vent, such as net hanol, I ch does notIﬁhssolve the resulting polyner
therein, and then drying. Pol'yphenyl ene et her The pol yphenyl ene et hers thus
obt ai ned are al so enbraced in the scope of the present invention. In
general , palewphenylmne Ret hRs sarithvRa excdl Lagerengdes tlet FEREREETdTd 2

el ectrical properties. The pol yphenyl ene ethers obtai ned according to the
present iHwEddan deome, a nladeht ian brandteedbave, alxck| IEP cH BN t one so
that they are useful as an additive such as flanme retardant inprover for

i nparti ngt@@ofgf@\siwbgﬁ@m@a\ytcﬂbfrh@tr&:emt@&@t&h@,hmr%elanami@t ve for
seal ants which are required to have a low dielectric constant, |ow

di el ect rignd 0§sme OF1hbe dhdkers Trpalernfieny|laneat er swditdined by the
process of the present invention are preferably enployed for such purposes.
In particyl-nPQ ypheavkenenet fessphaving an intrinsic viscosity [~] of
0.49 dl/g or 16 | ess as neasured at 30 Cin a chloroformsolution are

preferred. The polyphenyd £nen et diskiSe AcEsh tLs tdhecprebest invention have
excel l ent color tone so that they can be advantageously applied to various

t her mopl aé#,ﬁlgi LESEN (§PMROS thers, bt heesBsEbeiing Aesils @upbdhe |i ke,
Exanpl es o ﬁe use wth a thernoplastic resin include, for exanple,

conposi ti ,hh, acRpl¥aLYESRBonRAEN Eupeludiagpouhbisr apéinhibrtedes
polystyreggﬁpﬁg resfn? ABS res?n and the like), polyam de resin, polyolefin

resin, poLyESLEr Lesi By olbaukd oy alusest hoddienmmpl atiwdel astorer or

the Iike, e exanples of the use wth the thernosetting resin include,

for exami Qe TaMRRThLLL AL @hgpienbgeﬂ§Me,ueﬁﬁkw&aﬁﬁdfaﬁbyﬁﬁﬂebupric

ponureth%H crossliinked aryl, bismaleinde, phenolic resin or the |ike.

The thermppl astic C«g\%ilgstﬂ@dchg%ﬁes%hbegnagsmélaag hapewee not |imited
to these exanpl es$. en a conposition is prepared using the pol yphenyl ene

et her Obta%ﬂ%@'%& the Q%ﬁ%egEo5ﬂﬁ%OtkQBroﬂngthQ%eobharchb@ﬂu%he
ibed Ean d

above- des¢& ohes e incorporated. Exanples thereof include

plast] Ci 2813, 8LaDI bE2e0S e MBELELGL Sondll iYL 0| Sbnpbsnabprs, 1 ame

retardant §; colori ng agen el ease agents, fibrous reinforcing

materials_such as _gl.ass fiher c i bensridrd fhheks such as gl ass
beads, caPE&F %QE;éi%Hé e %r%gggqfa%ggqéygnplesréf f he Etabilizers or

nodi fiers include, but not Linmted to. phosphaies,iki-ndergdsghenol s,
sul f ur - cotHiCHTG art PO Fa ™ g g%glghghes, aCid ani des,
copper salts can be synthesized upon use from oxides,
carbonates or hydroxides of copper, and halogens or acids
corresponding thereto. Methods of mixing cuprous oxide

and a hydrogen halide (or a solution of a hydrogen halide)

are frequently used for the preparation of such copper

salts.



metal salts of dithiocarbam c acid, inorganic sulfides, netal oxides,
carboxyl i c anhydrides, dienophile conpounds such as styrene and stearyl
acrylate, and epoxy-contai ning conpounds. These additives can be used
either singly or in conbination. Conponents constituting the conposition
cont ai ni ng the pol yphenyl ene ether of the present invention can be m xed in
any manner. For exanple, a solution blending and deaerati on net hod,
extruder, heating roller, Banbury m xer, kneader, Henschel m xer or the

| i ke can be used. Exanples The present invention wi |l be described in
greater detail BKeHPEesep&nthetbatpgen ofPBRAPHYC EARPYES, PEAECYRR i nvention
shoul d not be construed as being limted thereto. (1) Evaluation method of
activity Dbipmgdenehydrgaeni papmdde, shHBFPAGN 4084FRY e8O8uH™ After addition
of nmethanol acidified with hydrochloric acid to the obtained sanple, the

m xture i shilbkrtdeedsobidhinohedmbgewashidagnwiodider hRAGRSSAURepetition. The
wet pol yphenyl ene ether thus obtained is dried at 145C to obtain a dry

pol yphenykaneretker pothesiedubedmide¢opbtpss8um (edépee) of the resulting
pol yphenyl ene ether in the formof a 0.5 g/dl chloroformsolution is
nmeasured akt3QfelyyisingnannUehebetide, vitetormeeehylEmmondiun bgotlidg, Agai nst
the polynerization time, the ~ sp/c thus obtained is plotted and tine to
reach thetdeshakedhylsphenisimdebaidenede tThies hiyd adesngnat ethlag idenecessary
time and used as an index of activity. The desired ~ sp/c varies dependi ng
on the physgi¢ak thRARSHINaIMObrohe deabget teelrppiteylzenendtireriodineall t he
Exanpl es of the present invention, however, the desired reduced viscosity

i's set equdlesko n@1 e /Bmpohd¥easr beg ueidhed eh bl evulsorsdland ofcol or
i ndex) of polyphenylene ethers A reaction m xture of a pol yphenyl ene et her

prepared By ROIWTRAIiZA! QN M@ degatsed vantdesenkbedhbebgenand a product of
t he pol yphenyl ene et her was obt ai ned. When the reaction m xture of the

pol ypheny'c%‘fl\?gglﬁmg%’ Al %ehr?ﬁeﬁlera@sz%@lieor&o‘ﬁ%ﬂe@lts,melﬂﬂm fsamg1y torvas

treated in a nce with the nethod as described in Japanese Patent

Publ i cat gL Shom 16412057 6,1 heR,d he wRAG iteR o .Ur erwasri-gsl urry form it
e

was treat in accordance wmth the nethod as described in Japanese Patent

Lai d- Cpenh'!%:oglé‘?{]eczdﬁoaﬁgﬁ a%el%r{”aq@?éo%ofs%&ﬁt%wtdpmﬁr&& g of the

pol yphenyl ene “et us purified was prepared and t he absorbance (an

absor banc%hnnfbgﬁlgf's%‘q}?cea[rl Vg %gquﬂiol,g of | & phdamamas used) of

the soluti© m was asured using a Wvis absorption spectroneter

(7w 3210".  prodysie el tachiol T absonanes dihus, oliiued opaexd vi ded by

t he concentrati on the quotient is defined as a col or index.
Dot 2T ES R NS S HIR SR o sl i splariiane other s
the amount of the halogen atom will be 2 moles or greater
but not greater than 20 moles per mole of the copper atom.
The amount of the copper atom will preferably be from 0.02

mole to 0.6 mole per 100 moles of the monomer.

Examples of the diamine compound as the catalytic
component (b) will next be enumerated. Examples thereof
include N,N,N’,N’-tetramethylethylenediamine, N,N,N’-
trimethylethylenediamine, N,N’-dimethylethylenediamine,

N,N-dimethylethylenediamine, N-methylethylenediamine,

N,N,N’,N’-tetraethylethylenediamine, N,N,N’-

10



In order to show the advantage of the present invention clearly, it is
necessary to conpare 2, 6di net hyl phenol s which have different anount of the
ot her al kyl phenol s therein. Conparison was therefore nmade by preparing an
al nost pure 2, 6-di met hyl phenol and a m xture of this 2,6-dinmethyl phenol

wi th the other al kyl phenols added as needed. The following is the process
of obtaining the pure 2,6-di nmethyl phenol. In a 200-L jacketed tank, 30 kg
of inmpurity containing 2,6-di nethyl phenol obtained by a known process and
50 L of hexane were charged and continuously stirred while being heated to
40C by introdbbiyhgthyheaedngmiredi uly Nhtdiehbyjlathpglengfiiaminhe N, N-

2, 6-di met hyl phenol was di ssol ved conpl etely, a cooling nedi um was

i ntroducedienhglehbyjlankdtiamdnepoN-ethybeOlylSeediamineur§, Nater, the
crystals of 2,6-di nmethyl phenol were precipitated in the tank so that they
were col | détnedhby-Nr FetayilenedThrisapeNpNoedidueehwhsNrepeat ed using the
crystals of 2,6 20 di met hyl phenol thus obtai ned. By gas chronmat ography,
2, 6di met hgkpheaehyt busdobihaheedNwaspaoplyzedylAhtal ahi hOOONgNOFnthe
crystals of 2, 6-di net hyl phenol obtained by the above-described purifying
oper ati onpyagyieitghednpaeansgky RPRE-pUbpyNEEh@ldRell arasyr NN’ £hask,

nmet hanol was added thereto. After the crystals were dissolved conpletely
therein, theptotahyyehuiepageadiustedtlPetlymtnbit Bnaddi t koR- of,-met hanol ,
whi ch was” used as a neasuring sanple. As an anal yzer, col unmn, and carrier
gas of gag, el QrRLIULARAYM) hEC H4BRTET ok« S0h BREAYaLone , " RBNFEAR" (I D=0. 25
mm 1,=30 m “df =025 um of J&W a hel i um gas were used, respectively. The

temper at Upg: gf ofn9aglbas Ll AL, VRSL3BLt9LeBROCenuhi kR HBD Repetature of the

col um was set at "150 conmponent “contained in the neasuring sanple

was det eched by LARR:LAThZAl kOR, el RELPEckeRbcAL1280G. A calibration

curve was prg uceg In aévance based on the neasurihg result, under the sane
diti . _of. d e _of ot ; ther th

2 o i mot By aCEE BARY CNE R R e s e ATy 2, A e P RERERE 8 B ont i e

in the 2, 6-di I 1 ngd _ ul:t, i d that

the total CHISTRY Lof" era 8PaarPa ke Shonons CBsRchr sod Pt PRESeeRHrea

2,6-dinetHykpﬁgg&%y@gﬁgéﬁggggggﬁ 5§8§3m1H8'1Q&Q%BX?EEéF?E§?O|S" referred to

herei n spe¢ifi resol , mcresol, p- et hyl phenol, 2,4
21  di mehyl phepol _and_2. 4, 6-trigethyl phengl . The nt _of mcresol was
not great (%fﬁahﬁa ESFESPFBHYﬂi275E86¥§95§n?.m§§n¥%§gB§SéFation, a pure

2, 6-di net | bt ai ned. Pol i zat i in_t bel i bed
Searpl oo, B Mepdr aFera Brharal fast Bhr PaPhea ae: Ak Nelpdre o

2, 6di met hyl ph . th bt.ai ned b h boye- i bed i fyi tion.
Ecampl & 1LPRZ4"860Y | d¢RoP e T eRBFBF 050 phRt o He SIZLHE bottom of the
reactor, a sparger for introdu kng an ox&gen-cogpaining ﬂgs a,stirring
tur bi ne’ bFABECHRESa TBA PFE, LBndPe) RE&S¢Bht LHXERARE 8¢ ot RECUBREP portion of

t he reactor, reflux. condenser hayin .decanter for_separating the
condensat B athEd S 4 VLRBeDIEPHR RAtheLPEr| G2 ocHAeRIEroo3RA89M] of
cuprous ogide 20. 1484 g of % 47~ ggg ous sol ution_ of ﬂ drogen brom de,

39. 0655 g8Ff di Oh- BuCFFRAPNELOBS - 08PBERP IR AR HGF LA HEE yvI ani ne, 8. 0692 g
of N,N -di-t-butylethyl enedi ami ne, 2.000 g of trioctyl nethyl amoni um
chloride aaBitarion3ig drresedeRd %@Peuéﬁa?@QHnFooﬁrgbﬁrQléﬁlpﬁitiaI f eed
solution. Under vigorous stirring, introduction of air was started at a
rate of 28CHPRUADrdfh fHeUSHArdYr SMBLOYRE dBnENt PREUNSJIRPFSRJoLLaM
solution, in 2498.0 g of toluene, of 2600 g of a nmononer, which had been
obt ai ned By 03d@pPnd Onfredesoper2100t podge pir threBOROBE net hyl phenol to

adj ust the mcresol content to 20 ppm was started by a plunger punp at a
rate that conpl 8petheRe chhpdivay raMBONANAG: eSheThelbeViReri zati on
tenperature was kept 40C by introducing a heating nediumin the jacket.
Wen t he pohpoeenssl genokebaeddmd asl it prefersedusompanghitngnwadest art ed
little by little and the tinme necessary to reach the desired viscosity was
det er mi negrbgemtasuviengivhe ~Depéribed aspeeifocahkypotgnerazati on time. The
results are shown in Table 1. The polyner m xture was in the solution form
The col ormbrdexiak theppohyighendl ereocataely wasosrdawr edmpbluiatdst ceating it
in accordance with the above-described nethod as described in the section
of the measuring nmethod of the color tone (color index) of the

pol yphenyl ene ether. The results are also shown in Table 1. Exanple 2 In
the sane manner as in Exanple 1 exceptlihat the purified 2, 6-dinethyl phenol
was adjusted to contain 80 ppm



of mcresol, the reaction was effected. The necessary tine and the col or

i hdex of the pol yphenyl ene ether are shown in Table 1. Exanple 3 23 I n
the sane manner as in Exanple 1 except that the purified 2, 6-dinethyl phenol
was adjusted to contain 350 ppmof mcresol, the reaction was effected. The
necessary tinme and the col or index of the polyphenylene ether are shown in
Table 1. Exanple 4 In the sanme manner as in Exanple 1 except that the
purified 2,6-di methyl phenol was adjusted to contain 500 ppm of mcresol,
the reaction was effected. The necessary tinme and the color index of the

pol yphenyieerrddacheri tdrar stgwl ¥ mrTall ecomb ideipgarai vd Bleptatdlyst t he sane
manner as in Exanple 1 except that the purified 2,6-di nethyl phenol was

adj ust ed daonmorErd s SO pipi rof thexabmﬂe—d¢m£rrm@di@@ppas ebhpotrds, The
necessary tinme and the col or index of the pol yphenyl ene ether are shown in
Tabl e 1. halogen compounds and diamine compounds.

The term “tertiary monoamine compounds” means
aliphatic tertiary amines including alicyclic tertiary
amines. Examples thereof include, for example,
trimethylamine, triethylamine, tripropylamine,
tributylamine, triisobutylamine, dimethylethylamine,
dimethylpropylamine, allyldiethylamine, dimethyl-n-
butylamine, diethylisopropylamine and N-
methylcyclohexylamine. These tertiary monoamines can be
used either singly or in combination with at least two or
more thereof. Although no particular limitation is
imposed on the use amount, it is usually employed in an
amount ranging from 0.1 to 10 moles per 100 moles of the
monomer.

With regards to the secondary moncamine compounds,
examples of secondary aliphatic amines include
dimethylamine, diethylamine, di-n-propylamine, di-iso-
propylamine, di-n-butylamine, di-iso-butylamine, di-tert-
butylamine, dipentylamines, dihexylamines, dioctylamines,
didecylamines, dibenzylamines, methylethylamine,
methylpropylamine, methylbutylamine, and cyclohexylamine.

Examples of secondary aromatic monoamines include N-

phenylmethanolamine, N-phenylethanolamine, N-

12



Conparative Exanple 2 In the same manner as in Exanple 1 except that the
purified 2, 6-di met hyl phenol was adjusted to contain 1500 ppm of mcresol,
the reaction was effected. The necessary 24 tine and the col or index of

t he pol yphenyl ene ether are shown in Table 1. Conparative Exanple 3 In the
same manner as in Exanple 1 except that the purified 2, 6-dinethyl phenol was
used as is, the reaction was effected. The necessary tine and the color

i ndex of the polyphenyl ene ether are shown in Table 1. The results in
Conpar ative Exanple 3 were alnost simlar to those in Exanple 1, suggesting
t hat t hephehyhekopam@iahiak, mNer(esolk thylphengily stakhioiatiioe, mt-Hod has
substantially no neaning. Exanple 5 In the sanme manner as in Exanple 1
except t hatniheneurill) ned hantldintekhy Nphenolé’was adj usted to contain 80 ppm
of mcresol, 500 ppm of o-cresol, 500 ppm of p-cresol, 900 ppm of

o- et hyl p@%@'thyfig@lemm)@fch&né-ld&nmtehyhﬂph@r-rol and 300 ppm of
6-trinmet hyl phenol, the reaction was effected. The necessary tinme and col or

i ndex of chﬁ%ngJhmgﬂ%'t%%oﬁltahﬁheé}r &-ehoN aind 1Takl, e NLbuExamlang, | n a 30- L
j acket ed react or equi pped with a sparger for introducing an

oxygen-c _%(%it@)ié@g HAR+ H 15 RY tlxlu-'inll%it'?l%/lmﬁ}@e-daﬂﬂ@ tdaffihanc<eaciy at the
e r

bottom o reactor, and a reflux condenser in"a vent gas |line at

t he upper.porti f the . 0.0 18<C ri ydr at e,
16, 1315 G ior A ilaticnr sEPEuaEy (o384 8e OB pORP e IF e PR %0057

of N.N. N, N teane *%o' RI-QPANCY AL 1 HRRP . m@hagnegn 588259 dof

n- but anol uene were charged to prepare an initial feed

sol ution. #rf%erﬁns\#r%r (rytr)nuc{sr std rggng%na{%&f%gcgtoqeqs@&xgﬁ&mg arted at a

rate of § he "spar ger. sane tine, tion of a

sol ution tgearzegqo ?ﬁgﬁ:ahgﬁglrr%{gogg&t%h gotjg{é#g?@ogr gpan gog)édagjn_usti ng the

purified oconftarn mcresol, 1n a mxed

sol vent ¢ osed of 540 of net hanol 4 of, n-but 0 g of

t ol uene v’é&?é&sﬁ taé‘%f’%"ng“a rpq%egseptorpdﬁnrr% 'gf@énorla eé)ot hlg%]q‘lcool?r%d tgrg t he
charging of the whole anmount in 30 mnutes. The lynerization tenperature
was adj ust®Y BE ket Wit B BL I ntHodud ﬁgarhg%edgfi%rgomneoé’lalungocf i 1 he j acket .

The pol yner_ sol utjon gradualkﬁ becanme a slurry. When the polynmer sol ution
started tPIRTRBRY HHFSETe%e sanpling in portions was started and the
necessary tinme was determ ned by neasuring the ~ sp/.c relative to the

pol yneri zati on %hwecméiwsmq@%%mﬁqwdréﬁi LRTHRE Yool yer mi xture
was in the slurry form It was treated, in gccordance with the nethod as

descri bedRBRARLES FHPIRT | AP e tHE TSN g TR B Pof ™ he col or tone 26

combination as constituents of the catalyst.

No limitation is imposed on the addition, to the
polymerization catalyst of the present invention, of a
surfactant conventionally known to have activity improving
effects. For example, trioctylmethylammonium chloride
known as the trade name of "Aliquat 336" or "Capriquat"
can be used. Its use amount is preferably within a range
not exceeding 0.1 wt.% based on the total amount of the
whole reaction mixture after the addition of the monomer
thereto.

Oxidative polymerization
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(col or, i ndex) of polyphenyl ene ethers and the col or index of the

pol yphenyl ene et her was neasured. The results are also shown in Table 1.
Exanple 7 In the same nanner as in Exanple 6 except that the purified

2, 6-di et hyl phenol was adjusted to contain 80 ppmof mcresol, the reaction
was effected. The necessary tinme and the color index of the polyphenyl ene
ether are shown in Table 1. Exanple 8 In the sane manner as in Exanple 6
except that the purified 2, 6-di methyl phenol was adjusted to contain 350 ppm
of mcresol, the reaction was eff cteg.,Tﬂe necessary tinme and the col or

i ndex of the pdtyPIREN e RAHSC U 3Rt FPEEEHHE 9 n the

sanme manner_as in Exanple 6 except that the purified 2, 6-di nethyl phenol was
adj ust ed $OLCIORE af D BOOLFRM SPOP RFRIF2TIR et oYl ¥R fected. The
necessary tine and the color index of the polyphenyl ene ether are shown in
Tabl e 1. othereohpueay vas Exanprleill th RekYRfE? Hakrrera@stYht Exanpl e 6
except that the purified 2, 6-di nethyl phenol was adjusted to contain 800 ppm
of mcrestypichk exanrleon Weeresf cedweliTheopRcessBPYett® and the col or
i ndex of the pol yphenyl ene ether are shown in Table 1. Conparative Exanple
5 In t he Sahkowhmyeso bigen s Ex dinsmp 168 e xigueptudendl adiew Jpurguygheds
2, 6-di met hyl phenol was adjusted to contain 1500 ppm of mcresol, the
react i on meshafidect ethaiihk, necesspayot i nesanpropenedl on-hudarobf t he
pol yphenyl ene et her are

iso-butanol, sec-butanol, n-pentanol, n-hexanol and allyl

alcohol, aromatic hydrocarbons such as benzene, toluene,

xylene (including o-, m—-, and p- isomers), ethylbenzene

and styrene, halogenated hydrocarbons such as chloroform,

methylene chloride, 1,2-dichloroethane, chlorobenzene and

dichlorobenzene, nitro compounds such as nitrobenzene,

aliphatic hydrocarbons such as pentane, hexane, heptane,

cyclohexane and cycloheptane, esters such as ethyl acetate

and ethyl formate, ethers such as tetrahydrofuran and

diethyl ether, and dimethylsulfoxide. Of these, alcohols

having 6 or less carbon atoms, xylene and toluene are

preferred.

No particular limitation is imposed on the

polymerization manner. By selecting a ratio of a good

solvent to a poor solvent for a polyphenylene ether which

is a polymer obtained by the oxidative polymerization of

2, 6-dimethylphenol, polymerization can become solution

polymerization, or precipitation polymerization in which

14



shown in Table 1. Conparative Exanple 6 In the sanme nmanner as in Exanple 6
except that the purified 2,6-dinmethyl phenol was used as is, the reaction
was effected. The necessary tinme and the col or index of t he pol yphenyl ene
ether are shown in Table 1. The results in Conparative Exanple 6 were
alnost simlar to those in Exanple 6, suggesting that the further renoval

of mcresol by the crystallization nethod has substantially no neaning.
Exanpl e 10 28 In the same manner as in Exanple 6 except that the purified
2, 6-di net hyl phenol was adjusted to contain 80 ppm of n}cresol 500 ppm of
0- cresol , tEOphynef bs pesolpibatedprs oPabt Bty phend| Fe30bL Cﬁﬁbm of

2, 4- dlnethylphenol and 300 ppm of 2,4, 6-trinethyl phenol, the reaction was
effected.sdheembceSeryhéimEo@n@BSberthmdQQacﬁlQme polyphenylene ether are
shown in Table 1. Exanple 11 In the sanme manner as in Exanple 10 except
that the additimr@fdihetttylamn lpresews imwdriteihnt leny eattlon was ef f ect ed.
The necessary tinme and the col or index of the pol yphenyl ene ether are shown

in Tabl e don€pARakat hyEyRXAIPAELdN) Nsd het Samepohymer i astion Exadpl e 5 except
that the mcresol content was adjusted to 800 ppm the reaction was

ef fect ed.pd8e€1 E@@ﬁﬁ@ﬁYpélyﬁeﬁDﬂath@nC@ébhod@deanobetapppbé@phenylene et her
are shown in Table 1. Conparative Exanple 8 In the sane manner as in

Exanpl e 10 except 4 hsdiher 12 £f 850l r 600% B0 @St élj ust eds tiwo &b ppm  t he
reacti on was
to add a hydroxide of an alkali metal, a hydroxide of an
alkaline earth metal, an alkoxide of an alkali metal, a
neutral salt such as magnesium sulfate, zeolite or the
like
The polymerization reaction temperature is set
within a range of from 0 to 80°C, preferably from 10 to
70°C, because the reaction does not proceed smoothly if
the temperature is too low, while the selectivity of
reaction can be reduced if the temperature is too high.
As for the oxygen to be used for the oxidative
polymerization in the present invention, a mixture of
oxygen with an inert gas such as nitrogen mixed at a
desired ratio, air or the like as well as pure oxygen can
be used. With regards to the pressure in the system
during the polymerization reaction, normal pressure is
sufficient, but the reaction can be effected under reduced
pressure or increased pressure as needed.

There is no particular limitation imposed on the

post-treatment method after completion of the
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effected. The necessary tinme and the color index of the polyphenyl ene ether
are shown in Table 1. 29 Exanple 12 In the sanme manner as in Exanple 5
except that the mcresol content was adjusted to 200 ppm the reaction was
effected. The necessary tinme and the color index of the polyphenyl ene ether
are shown in Table 1. Exanple 13 In the same manner as in Exanple 10 except
that the mcresol content was adjusted to 200 ppm the reaction was
effected. The necessary time and the color index of the pol yphenylene ether

are shown in Table 1 abl e r i X in
ExanplespaﬁﬁmﬁrﬁﬁﬁﬁﬁanlrePC +9an§w% Pﬁgigﬁ ¥ré%ﬁﬁ %Pg%ggkgﬁﬁtggﬁ the ot her
aIkyIphenolsecessarbeIorenlto edaddedt i m nj am Cr esol
20 mL080P21ELRRLES -2AFPT aRF eFREG! g}bﬁn&% ﬁ%&%ﬁgﬁé%ﬁﬂ%k ‘Jﬂg%%ol
350nmL180. 39Exam a 4A t am Cresol 3%% 1A 1 %g}greso
8001680 c6A&EMEEIERY Z‘Astlmé’ﬁ‘reOo@§6a 5608 MEsst: %’i‘éor%n 3RS SR &Purified
mononer was used as is1070. 20Exanpl e 5A typen}CresoI 80 ppnill190. 240- Cresol
500 ppnph@dessh 1500 g Eed-SEORy I35ReA6 2966 ppne, 4- Di wethylphenol 300 ppn? 4
6-Trinmeth | henol 300 nExamle 6Bt am Cresol 20 ni2 2E%%ﬁ e 7B t

am Cr esole t3Y Leh240. 230 mediatire a8® it camcdde 5P 3508 ¢ I£%9B °fam Cresol
500 nl430.40Com . Ex. 4t am Cresol 800 nil830. 59Com.. Bt amCresol 1
00 n21508GGdrhotecedBa i idd s@ liordrseahs udde arse%%tf?éb 29Exanp a
10B typem Creso 80 ppml300. 31o-Cresol 500 ppnp-Cresol 500 ppno- Et hyl phenol
900 ppn? mh-ddiuret hyd pheerndliBAG pire ok B IHS thretdenatedndld 368 nExanp a 11C
typem Creso 80 ppnl390. 390-Cresol 500 ppnp-Cresol 500 ppno- Et hyl phenol 900
ppn2, 4- Dirgiud iphened 1 B0 phndy 416 Trixtette,| weepin®00- maditp.2 Ex. A

typem Cresol 800 ppn¥10. 61o-Cresol 500 ppnp-Cresol 500 ppno- Ethylphenol 900
ppn2, 4- Diggtvud thhenath 300 nppritsnk 16- Trhiimst deheamdl BT hegy .

8typem Cresol 800 ppnil880. 620- Cresol 500 ppnp-Cresol 500 ppnn Et hyl phenol
900 ppn?,dedd Nty | gdlepedr 300 ppir?, 4ar6d Trheretdryingenol 300 nExanpl e 12A
typem Cresol 200 ppnil240. 240- Cresol 500 ppnp-Cresol 500 ppno- Et hyl phenol

900 pan-ﬁgiygﬁgﬂydéﬁéﬁéﬁhéﬂo ppn2, 4,6-Trinmeth | henol 300 nExanple 13B
typem Cr €50 pPp 0- Cresol 500 ppnp- Cresol 500 ppno- Et hyl phenol 900
ppn2, 4- Di met hyIphenad1 G mareh e, é:hkrigretiud  digrinegDGm 3l so

embraced in the scope of the present invention. In

general, polyphenylene ethers have excellent flame

retardancy and electrical properties. The polyphenylene

ethers obtained according to the present invention have,

in addition to the above, excellent color tone so that

they are useful as an additive such as flame retardant

improver for imparting another substance with flame

retardancy, or as an additive for sealants which are

required to have a low dielectric constant, low dielectric

loss, or the like. The polyphenylene ethers obtained by

the process of the present invention are preferably

employed for such purposes. In particular, polyphenylene

ethers having an intrinsic viscosity [n] of 0.49 dl/g or
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In Table 1, the catalyst used in Exanples 1 to 5, Exanple 12, Conparative
Exanpl'es 1 to 3, and Conparative Exanple 7 was expressed as A type, the
catal yst used in Exanples 6 to 10, Exanple 13, Conparative Exanples 4 to 6
and Conparative Exanple 8 was expressed as B type, and the catal yst used in
Exanpl e 11 was expressed as C type. The present invention has been
described in detail and with reference to specific enbodinents thereof. It
will be apparent to one skilled in the art that various changes and

nodi fications can be made therein w thout dep artlng ;rgn1the spirit and
scope t hdressf asThegsugsshtatapgd i’6atPod FBL1BASEATENSIAPEAREe2ESL ent
Application (Japanese Patent Application No. 2001-239820) filed on August
7, 2001 anckfidreeecbntent thereof is incorporated herein by reference

I ndustrial Applicability In the present invention, by adjusting the

m cresol cont emhd ol yphainydieme pltdeals Boecrsiad fioc thkoREES ke act i vi ty
shows a significant inprovenent and particularly, the effects of inproving
t he col or{ dvaiee ifn podwe heryd e tetduercr beoems arditedd . tHRY satalss it

possi ble to provide a preparation process of a pol yphenyl ene ether with an
32 f i mravecth gradic) iapg ) ahdatvahiesanedinmglast i ovdsden a

pol yphenyl ene ether with good quality. 33 CLAIMS 1. A 2,6-dinet hyl phenol

CONPOSi t i Qi haVi 1ihrdd), Mics B e ttoiM@nteifnd ramd ihepmie 788appiesased on
t he wei ght of 2,6-dinethyl phenol. 2. The 2, 6-di et hyl phenol conposition of

daimi1, ywenelnyihemereseheenpbenitis feomm1bnppudép 86D ppampBe, The

2, 6-di met hyl phenol conposition of Caiml,
compositions with a polystyrene resin (including rubber-
reinforced polystyrene, AS resin, ABS resin and the like),
polyamide resin, polyolefin resin, polyester resin, liquid
crystal resin, thermoplastic elastomer or the like, while
examples of the use with the thermosetting resin include,
for example, compositions with an epoxy, unsaturated
polyester, polyurethane, crosslinked aryl, bismaleimide,
phenolic resin or the like. The thermoplastic resins and
thermosetting resins are however not limited to these
examples.

When a composition is prepared using the
polyphenylene ether obtained by the present invention,
additives other than the above-described ones can be
incorporated. Examples thereof include plasticizers,
stabilizers, modifiers, ultraviolet absorbers, flame
retardants, coloring agents, mold release agents, fibrous

reinforcing materials such as glass fibers and carbon

fibers, and fillers such as glass beads, calcium carbonate

17



wherein the mcresol content is from15 ppmto 200 ppm 4. The _
2, 6-di met hyl phenol conposition of Claiml, wherein the mcresol content is
from15 ppmto 100 ppm 5. The 2, 6-di net hyl phenol conposition of any one of
Clains 1 to 4 to be used as a raw material for flanme retardants or
seal ants. 6. The 2, 6-di net hyl phenol nononer conposition of any one of
Clains 1 to 4 for the preparation of polyphenylene ethers. 7. A process for
prepari ng a pol yphenyl ene et her, which conprises subjecting a _ _
2, 6-di et hyl phenol 34 conposition as claimed in Caim1l to oxidative
pol yner i zZad draligsi n§xampdesl pdt thed staboxygemscomt abniifigegas, wherein the
catal yst conprises, as constituents thereof, a copper conpound, a hal ogen
conpound iard vededi dmithenadonipionirited eqr,e gerdsgch itye o hén iinald resd mihdfraylyl a (1) :
Rl~ N-RS-N Cl) R2 wherein Rl, R2, R3 and RQ each independently represents a
hydr ogen satldmr-acdritngarimy ditainshiethr®s 6 @l ko HmUpes Widdid amides,

metal salts of dithiocarbamic acid, inorganic sulfides,

metal oxides, carboxylic anhydrides, dienophile compounds

such as styrene and stearyl acrylate, and epoxy-containing

compounds. These additives can be used either singly or

in combination.

Components constituting the composition containing
the polyphenylene ether of the present invention can be
mixed in any manner. For example, a solution blending and

deaeration method, extruder, heating roller, Banbury mixer,

kneader, Henschel mixer or the like can be used.

Examples

The present invention will be described in greater
detail with reference to the following Examples, but the
invention should not be construed as being limited thereto.
(1) Evaluation method of activity

During the polymerization, sampling is carried out.
After addition of methanol acidified with hydrochloric
acid to the obtained sample, the mixture is filtered,
followed by washing with methanol in repetition. The wet
polyphenylene ether thus obtained is dried at 145°C to

obtain a dry polyphenylene ether. The reduced viscosity

18



the proviso that they do not represent a hydrogen atom at the sanme tineg;
and R5 represents a linear or nethyl branched C2_5 al kyl ene group. 8. The
process for preparing a pol yphenyl ene ether according to Claim7, wherein
the catalyst further conprises, as a constituent thereof, at |east one of a
tertiary nmonoami ne conpound and a secondary nonoani ne compound. 9. A
pol yphenyl ene et her obtained by oxidative polynerization of a
2, 6-di met hyl phenol conposition as clained in daim1l in the presence of a
catalyst. 35 10. The pol yphenyl ene ether of daim9, which has an
i ntrinsi clviswbosi tof [The | resuksbzurrel haod e LM 0r6E orhs sttt on, of
0.49 dl/g or less. 11. A polyphenylene ether for retardants or sealants,
whi ch is abtaihed dydbxilibe ool sett e i bh kFasined-af it HylPhenol
conposition as clained in Claim1l in the presence of a catal yst. 36
A& A A Als Mg Afn Asifise Pohds . Wi Foomet ér . AThe ANGIATSASILAGA. ABIALDARL Al . A As5
CAly. A a. Al. A5

the polymerization time, the m sp/c thus obtained is

plotted and time to reach the desired n sp/c is determined.

This is designated as a necessary time and used as an

index of activity. The desired m sp/c varies depending on

the physical properties of the target polyphenylene ether.

In all the Examples of the present invention, however, the

desired reduced viscosity is set equal to 0.70 dl/g.

(2) Measuring method of the color tone (color index) of

polyphenylene ethers

A reaction mixture of a polyphenylene ether prepared

by polymerization was treated as described below and a

product of the polyphenylene ether was obtained. When the

reaction mixture of the polyphenylene ether after

polymerization was in solution form, it was treated in

accordance with the method as described in Japanese Patent

Publication Sho. 61-20576. When the reaction mixture was

in slurry form, it was treated in accordance with the

method as described in Japanese Patent Laid-Open No. Hei

7-278293.,

A 10 ml chloroform solution of 0.5 g of the
polyphenylene ether thus purified was prepared and the

absorbance (an absorbance measuring cell having a cell
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L0904 () -4 £ 51004 by b §afi/gwgsi§5né@g@§é@-¢o desi ¢ )2 36-10% 8 () - @
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109 () -, YBUIERCELS 10U@ £ 1o, # AQBE {99 Y@ e FOH0@HIAS by

preparing an almost pure 2, 6-dimethylphenol and a mixture

of this 2, 6-dimethylphenol with the other alkylphenols
added as needed. The following is the process of
obtaining the pure 2, 6-dimethylphenol.

In a 200-L jacketed tank, 30 kg of impurity-
containing 2, 6-dimethylphenol obtained by a known process
and 50 L of hexane were charged and continuously stirred
while being heated to 40°C by introducing a heating medium
into the jacket. After the 2, 6-dimethylphenol was
dissolved completely, a cooling medium was introduced into
the jacket to cool it to 0°C. Several hours later, the
crystals of 2,6-dimethylphenol were precipitated in the
tank so that they were collected by filtration. The same

procedure was repeated using the crystals of 2,6-
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@OY%@& ()-9810%@& ()-w# \  dEbCYL1: 10%&& ()- @z
10%@& () - 9- mMLO%@R' () - F+10%@& ()- @' 10%@& ()-L' 10%@ () -
>vxyz{xnbC&! 10%@ & ()- 10@ 10@ 10@ =t 10%@&’ ()-1 710%@& ()-f5
109%@ () - 310%@ ()-npgrs}”SH= 10@ 10@ 10@@= 10%& ()-!i L' mo%@ @& ()-
&Ogug?/%' (12);/ z (1;)()/@iL'()(()/) é‘! ES&! 109%@2&' () -sl (bdESH= 10@

(y -10%9&' () - 10%& ()-10%& ()-:10%g& ()- 10%g& ()-bhl dESH=
10@310%& ()-1 31' 10%& ()-3 ,/10%& ()-?#S( )10%9&' ?) -()

& 10%& ()-F10%& ()-1gijklbC 103 10%0& ()- 10%& ()- Y& () -
dimethy pégnofJéhus obtained. BY gas g r%mg{o%r%% y% %26-109

dimethylphenol thus obtained was analyzed. After 1.5000 g
of the crystals of 2,6-dimethylphenol obtained by the
above-described purifying operation was weighed precisely
and put into a 10-ml measuring flask, methanol was added
thereto. After the crystals were dissolved completely
therein, the total volume was adjusted to 10 ml with
addition of methanol, which was used as a measuring sample.
As an analyzer, column, and carrier gas of gas
chromatography, “GC-14BPTF” of Shimadzu Co., “DB-FFAP”
(ID=0,25 mm, L=30 m, df=0.25 pm) of J&W, a helium gas were
used, respectively. The temperature of a sample inlet was
set at 300°C, while the temperature of the column was set
at 150°C. Each component contained in the measuring
sample was detected by a flame ionization detector kept at
250°C. A calibration curve was produced in advance based
on the measuring result, under the same conditions, of a
standard sample for each of the alkylphenols other than

2, 6-dimethylphenol, and the composition of the other
alkylphenols contained in the 2, 6-dimethylphenol was
determined. As a result, it was found that the total
amount of the other alkylphenols contained in the purified
2, 6-dimethylphenol was 10 ppm or less. The “other
alkylphenols” referred to herein specifically include o-

cresol, m-cresol, p-cresol, o-ethylphenol, 2,4-
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10g 10gS=" 10%g& () - S5310%& () - KPdEbC 101 109%0& () -10%& ()-F
%O%T&T(P-Ylo%T&f()- 1099& ()-F 10%& ()-/ MIEBC 10 %40%& () -#-109%& ()-Y
.MUW&(%Slﬂm&(ylmﬂ&(%Y]D%&W)%ﬁﬂNmL@

}y9§10%?& ()-1y9GL0%=& ()- 10T 10T 10Tyl =s10%& ()-,)z 10%& ()-|
10AT&}()- NROMIE_@ 1! 1090& ()- ml0%& ()- 10%& ()- F nlO%& () -
?10%?& g)- 1099& ()- MM AE @ 1- 10%& ()-1 +10%& ()- )f 109& () -

310%& ()- Y $-109%0& ()- SH109& ()- / TVWWKIE:/ 10T
dimethylphenol and 2,4,6-trimethylphenol. The amount of
m-cresol was not greater than a detection limit (0.2 ppm).
By this operation, a pure 2, 6-dimethylphenol was obtained.
Polymerization in the below-described Examples or
Comparative Examples was performed using the pure 2,6-

dimethylphenol thus obtained by the above-described

purifying operation.

Example 1

In a 50-L jacketed reactor equipped with, at the
bottom of the reactor, a sparger for introducing an
oxygen—-containing gas, a stirring turbine blade and a
baffle, and, in a vent gas line at the upper portion of
the reactor, a reflux condenser having a decanter for
separating the condensate attached at the bottom of the
reflux condenser, 3.3497 g of cuprous oxide, 20.1484 g of
a 47% aqueous solution of hydrogen bromide, 39.0655 g of
di-n-butylamine, 99.0826 g of dimethyl-n-butylamine,
8.0692 g of N,N’ -di-t-butylethylenediamine, 2.000 g of
trioctylmethylammonium chloride and 14730.3 g of toluene
were charged to prepare an initial feed solution. Under
vigorous stirring, introduction of air was started at a
rate of 28 L/min from the sparger. At the same time,
addition of a solution, in 2498.0 g of toluene, of 2600 g

of a monomer, which had been obtained by adding m-cresol
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10Tl =t 10%0& ()-Y7-10%& ()-,5 10%& ()- 3 10%& ()-
110967& ()-/ @O0%& ()-XYrP1l/ L 109 ()-!|s 109%& O V& () --
10%&’ | /00 , ()--!'ns 10%&' ()--s
()--1" s 10% ()--s 10%& ()-- 10Ti!'k!l!mn!!qg#~_= L! OTTE
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0% & ()-3 10 10 10, =t 10% ()- - 10%& ()-3 | L 109’ ()-q#oBE%06 &aB-_~
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1090& ()- &&&&EE$PE* & 0'~ @L! 10%& ()-g 10%0& ()- snl0%5& ()-!snl0%L&
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10TY=s109%0& ()-F9: 10%& ()- 10%& ()-. F10%W& ().- .-T- A
= A Q{ E k..////é; SH= L
to the purified 2, 6-dimethylphenol to adjust he m-cresol
content to 20 ppm, was started by a plunger pump at a rate
that completes the charging in 30 minutes. The
polymerization temperature was kept 40°C by introducing a
heating medium in the jacket. When the polymer solution
became a little viscous, sampling was started little by
little and the time necessary to reach the desired
viscosity was determined by measuring the m sp/c relative
to the polymerization time. The results are shown in
Table 1. The polymer mixture was in the solution form.
The color index of the polyphenylene ether was measured
after treating it in accordance with the above-described
method as described in the section of the measuring method

of the color tone (color index) of the polyphenylene ether.

The results are also shown in Table 1.

Example 2

In the same manner as in Example 1 except that the
purified 2,6-dimethylphenol was adjusted to contain 80 ppm
of m-cresol, the reaction was effected. The necessary
time and the color index of the polyphenylene ether are

shown in Table 1.

Example 3
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10%aAK@K&' ()-1 10%@& ()-157899999CG<uj _@L!" 10%& ()-G 10g 10g
10g=10%& ()-S/ 10%& ()-'V 10%g& ()- 109%9& ()- G<=>>>>>>}"SH= L 10 10 10=
10%&' ()-S) 10%&' ()-fS) 10%& ()-f!" 109 #L#& ()-G°
109 () - G2@Ar BBCCC} *?4=10TY=10%& ()-/ 1090& ()-!'Q 109%XX& ()-!
1090& ()- 10%& ()-!> 109 T& ()- CCCDDEEFdE=
10T310%& ()-!10%k& ()- !'x10%g& ()- !'H 10%gBgB& ()- 10%gU& () -~
In the same manner as in Example 1 except that the

purified 2, 6-dimethylphenol was adjusted to contain 350

ppm of m-cresol, the reaction was effected. The necessary

time and the color index of the polyphenylene ether are

shown in Table 1.

Example 4

In the same manner as in Example 1 except that the
purified 2, 6-dimethylphenol was adjusted to contain 500
ppm of m-cresol, the reaction was effected. The necessary

time and the color index of the polyphenylene ether are

shown in Table 1.

Comparative Example 1

In the same manner as in Example 1 except that the
purified 2, 6-dimethylphenol was adjusted to contain 800
ppm of m-cresol, the reaction was effected. The necessary

time and the color index of the polyphenylene ether are

shown in Table 1.

Comparative Example 2
In the same manner as in Example 1 except that the
purified 2, 6~dimethylphenol was adjusted to contain 1500

ppm of m-cresol, the reaction was effected. The necessary

24



10T 10TFFJHHHHHHI}rg\= 10T S 109 ()-y 10g 10g 10g, =10%g& ()-!,)

109gg& ()-T,) 10%& ()-T'[310% & ()-JIIMWMWNuUj @ 10T L!10%&' ()-y# 10 10
10@=10%' ()- 109%& ()-Z!'"S 109AL& ()-y S 10%&' ()-yN+QTQRRRRRS} I g\ =
10TMLO%& ()- 10 10 101 =109& ()-- 109 ()-F ! L!109%C C

& ()-y#!'n LI 1098 () - y#SI SSZTTUUJEg\ = 10TFY%A0%& () - L& 10%&' ()-F 10%& ()- &
109&' ()- "1109%& ()- g 10% ()- UWWV=V_WpWIEQ\ =

time and the color index of the polyphenylene ether are

shown in Table 1.

Comparative Example 3

In the same manner as in Example 1 except that the
purified 2, 6-dimethylphenol was used as is, the reaction
was effected. The necessary time and the color index of
the polyphenylene ether are shown in Table 1. The results
in.Comparative Example 3 were almost similar to those in
Example 1, suggesting that the further removal of m-cresol

by the crystallization method has substantially no meaning.

Example 5

In the same manner as in Example 1 except that the
purified 2, 6-dimethylphenol was adjusted to contain 80 ppm
of m-cresol, 500 ppm of o-cresol, 500 ppm of p-cresol, 900
ppm of o-ethylphenol, 300 ppm of 2,4-dimethylphenol and
300 ppm of 6-trimethylphenol, the reaction was effected.
The necessary time and color index of the polyphenylene

ether are shown in Table 1.

Example 6
In a 30-L jacketed reactor equipped with a sparger
for introducing an oxygen-containing gas, a stirring

turbine blade and a baffle, each at the bottom of the
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reactor, and a reflux condenser in a vent gas line at the
upper portion of the reactor, 3.7674 g of cupric chloride
dihydrate, 16.1319 g of 35% hydrochloric acid, 25.4401 g
of N-ethylaniline, 143.9057 g of N,N,N’,N’-
tetramethylpropanediamine, 1882 g of methanol, 1882 g of
n-butanol and 5646.5 g of toluene were charged to prepare
an initial feed solution. Under vigorous stirring,
introduction of oxygen was started at a rate of 5.0 L/min
from the sparger. At the same time, addition of a
solution of 2700 g of the monomer, which had been prepared
by adjusting the purified 2,6-dimethylphenol to contain 20
ppm of m-cresol, in a mixed solvent composed of 540 g of
methanol, 540 g of n-butanol and 1620 g of toluene was
started using a plunger pump at a rate that completes the
charging of the whole amount in 30 minutes. The
polymerization temperature was adjusted and kept at 40°C
by introducing a heating medium in the jacket. The
polymer solution gradually became a slurry. When the
polymer solution started to become a slurry, the sampling
in portions was started and the necessary time was
determined by measuring the m sp/c relative to the
polymerization time. The results.are shown in Table 1.
The polymer mixture was in the slurry form. It was
treated in accordance with the method as described above

in the section of the measuring method of the color tone
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(color index) of polyphenylene ethers and the color index
of the polyphenylene ether was measured. The results are

also shown in Table 1.

Example 7

In the same manner as in Example 6 except that the
purified 2, 6-dimethylphenol was adjusted to contain 80 ppm
of m-cresol, the reaction was effected. The necessary
time and the color index of the polyphenylene ether are

shown in Table 1.

Example 8

In the same manner as in Example 6 except that the
purified 2, 6-dimethylphenol was adjusted to contain 350
ppm of m-cresol, the reaction was effected. The necessary
time and the color index of the polyphenylene ether are

shown in Table 1.

Example 9

In the same manner as in Example 6 except that the
purified 2, 6-dimethylphenol was adjusted to contain 500
ppm of m-cresol, the reaction was effected. The necessary
time and the color index of the polyphenylene ether are

shown in Table 1.
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| 11094@ ()-s- " 10%@ () - Y+10%a& ()-S)f 10%@& ()-9' 10%@ ()-F
E‘(’)/c(}/%/‘ @() ()-5?71?_59@? Dt E':(Ft gtxrrbC 10T! 10997& ()- 10@ 10@ 10@ 10%@& ()- 79

-y '()-Y S 310%@& () -~ .

Comparative Example 4

In the same manner as in Example 6 except that the
purified 2, 6-dimethylphenol was adjusted to contain 800
ppm of m-cresol, the reaction was effected. The necessary
time and the color index of the polyphenylene ether are

shown in Table 1.

Comparative Example 5

In the same manner as in Example 6 except that the
purified 2, 6-dimethylphencl was adjusted to contain 1500
ppm of m-cresol, the reaction was effected. The necessary
time and the color index of the polyphenylene ether are

shown in Table 1.

Comparative Example 6

In the same manner as in Example 6 except that the
purified 2,6-dimethylphenol was used as is, the reaction
was effected. The necessary time and the color index of
the polyphenylene ether are shown in Table 1. The results
in Comparative Example 6 were almost similar to those in
Example 6, suggesting that the further removal of m-cresol

by the crystallization method has substantially no meaning.

Example 10
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109& ()-19C2<+./01}~SH= 10T 10g 10g 10g, F=109%g& ()-! .g

10%g& () - && 109%g& ()-! f 10%g& ()- f 10%g0& ()- 1Gz$6dESH=

In the same manner as in Example 6 except that the
purified 2, 6-dimethylphenol was adjusted to contain 80 ppm
of m-cresol, 500 ppm of o-cresol, 500 ppm of p-cresol, 900
ppm of o-ethylphenol, 300 ppm of 2,4-dimethylphenol and
300 ppm of 2,4, 6-trimethylphenol, the reaction was
effected. The necessary time and color index of the

polyphenylene ether are shown in Table 1.

Example 11

In the same manner as in Example 10 except that the
addition of N-ethylaniline was omitted, the reaction was
effected. The necessary time and the color index of the

polyphenylene ether are shown in Table 1.

Comparative Example 7

In the same manner as in Example 5 except that the
m-cresol content was adjusted to 800 ppm, the reaction was
effected. The necessary time and the color index of the

polyphenylene ether are shown in Table 1.

Comparative Example 8

In the same manner as in Example 10 except that the
m-cresol content was adjusted to 800 ppm, the reaction was
effected. The necessary time and the colér index of the

polyphenylene ether are shown in Table 1.
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Example 12

In the same manner as in Example 5 except that the
m-cresol content was adjusted to 200 ppm, the reaction was
effected. The necessary time and the color index of the

polyphenylene ether are shown in Table 1.

Example 13

In the same manner as in Example 10 except that the
m-cresol content was adjusted to 200 ppm, the reaction was
effected. The necessary time and the color index of the

polyphenylene ether are shown in Table 1.
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1‘0%9&' ()-=S#JEYNC 10T 10 -10%& ()-* 10%& ()-( 10%& ()- '10%& ()-
fV(iO%J&' ()-1'10%& ()-#9m dE:/ 10g 10gF= 10%& ()-L910%& ()-37310%& ()-5
10%9& ()-F 310%& ()-3110%& ()-NxY:/ 10g, 10%& ()-10%& ()-410%& () -
10%& ()- 10%& ()- 10%& ()- 10g*edYNC 10g 10z 10z 10zl =
10%& ()-10%& ()-F10%& ()- 10%& ()- 10%& ()- !*ST]cn@C
4U'10%' () -P. 4U'109%&' ()-P. 4U'109%& ()-P. 4U'10%' ()-P. 4U"'109%& ()-P. 4U" 109%& ()
-P. 10%' () - cdent u~x"?0C
Table 1: Necessary time and color index in Examples and
Comparative Examples

Catalyst Kind and amount of the other alkylphenols Necessary | Color
employed | added time (min) | index

Example 1 A type m-Cresol 20 ppm 108 0.21
Example 2 A type m-Cresol 80 ppm 110 0.24
Example 3 . | A type m-Cresol 350 ppm 118 0.39
Example 4 A type m-Cresol 500 ppm 137 0.48
Comp.Ex. 1 [ Atype m-Cresol 800 ppm 168 0.60
Comp. Ex. 2 | A type m-Cresol 1500 ppm 189 0.77
Comp. Ex. 3 | A type Purified monomer was used as is 107 0.20
Example 5 A type m-Cresol 80 ppm 119 0.24

o-Cresol 500 ppm

p-Cresol 500 ppm

o-Ethylphenol 900 ppm

2,4-Dimethylphenol 300 ppm

2.4 6-Trimethylphenol 300 ppm
Example 6 B type m-Cresol 20 ppm 122 0.30
Example 7 B type m-Cresol 80 ppm 124 0.32
Example 8 B type m-Cresol 350 ppm 128 0.34
Example 9 B type m-Cresol 500 ppm 143 0.40
Comp. Ex. 4 [ B type m-Cresol 800 ppm 183 0.59
Comp. Ex. 5 | Btype m-Cresol 1500 ppm 215 0.80
Comp. Ex. 6 | B type Purified monomer was used as is 123 0.29
Example 10 | B type m-Cresol 80 ppm 130 0.31

o-Cresol 500 ppm

p-Cresol 500 ppm

o-Ethylphenol 900 ppm

2,4-Dimethylphenol 300 ppm

2,4,6-Trimethylphenol 300 ppm
Example 11 C type m-Cresol 80 ppm 139 0.39

o-Cresol 500 ppm

p-Cresol 500 ppm

o-Ethylphenol 900 ppm

2,4-Dimethylphenol 300 ppm

2,4 6-Trimethylphenol 300 ppm
Comp. Ex. 7 | Atype m-Cresol 800 ppm 171 0.61

o-Cresol 500 ppm

p-Cresol 500 ppm

o-Ethylphenol 900 ppm

2,4-Dimethylphenol 300 ppm

2,4,6-Trimethylphenol 300 ppm
Comp.Ex. 8 | Btype m-Cresol 800 ppm 188 0.62

o-Cresol 500 ppm

p-Cresol 500 ppm

o-Ethylphenol 900 ppm

2,4-Dimethylphenol 300 ppm

2,4,6-Trimethylphenol 300 ppm
Example 12 | Atype m-Cresol 200 ppm 124 0.24

o-Cresol 500 ppm

p-Cresol 500 ppm

o-Ethylphenol 900 ppm

2,4-Dimethylphenol 300 ppm

2,4 6-Trimethylphenol 300 ppm
Example 13 | B type m-Cresol 200 ppm 127 0.32

o-Cresol 500 ppm

p-Cresol 500 ppm

o-Ethylphenol 900 ppm

2,4-Dimethylphenol 300 ppm

2,4 6-Trimethylphenol 300 ppm
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' -P. pt xxY: ) .

441" 109 B33 e i PRE dU I @ R B a Y 169 ()21 AP VP, / k

S'x} -xY?0C 44U" 109 () - P. 4U" 109%& () -P. AU 109 () - P. 4 109& () - P. /K

S" AU 10%EXIUR & Y (B SRFETREERS -3 Arik (SR, ArasR (Y8 /1%

S"4U" 109%&' () - P. 4U" 109%&' (& -P. w] COC 44U' 10%& () - P, 4U" 10%& g -P, /K

S 4U" 10%&EA3mpl e 6 0o 19 - FEarpbogl 1) -CoRpa ta M9 IRk IR o # 1894° () - P. / K

S"4U' 109%& () - P. 4U"109%& () - P. 4U' 109%& () - P. 4U"10%& ()-P.cl/ CAU' 10%& () - P. 4U'1

0%&' ()-P.dmd Comparative Example 8 was expressed as B type, and the

catalyst used in Example 11 was expressed as C type.

The present invention has been described in detail
and with reference to specific embodiments thereof. It
will be apparent to one skilled in the art that various
changes and modifications can be made therein without
departing from the spirit and scope thereof.

The present application is based on Japanese Patent
Application (Japanese Patent Application No. 2001-239820)
filed on August 7, 2001 and the content thereof is

incorporated herein by reference.

Industrial Applicability

In the present invention, by adjusting the m-cresol
content in 2, 6-dimethylphenol to a specific amount, the
activity shows a significant improvement and particularly,
the effects of improving the color tone of polyphenylene
ethers become marked. This makes it possible to provide a

preparation process of a polyphenylene ether with an
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g AU 10% () - ‘:in' 106820 =B ARG HIROET P, §F 658 P Pp iUt 1638 (Y- p. aUr 109
)20 ‘@%ﬁiﬂ&%&&?ﬁ%‘?htﬁi‘b@%ﬁ )19, Gt obe 5% P AU 1008y - p. aur 100&:

S" 4U' 109!
)-P.)*+GH JKx”. / K

S"4U'10%&f()jP.4U'10%&f()-P.4U'10%&f()-P.4U'10%&f()-P.4U'10%&f()-P.4U'10%&
()-P.KV]nnrva(é!( The 2, 6-dimethylphenol composition of any one of

Claims 1 to 4 to be used as a raw material for flame

retardants or sealants.

6. The 2,6-dimethylphenol monomer composition of
any one of Claims 1 to 4 for the preparation of

polyphenylene ethers.

7. A process for preparing a polyphenylene ether,

which comprises subjecting a 2,6-dimethylphenol
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1098& () -gds, 10RGEE{) - tHY AOVBYULS( )cGudt i 4080/ ¢ ) c@it] #PenB&10810& 4, Y=
109R& ()- 4 '1098& ()- AmlOY%R& ()- 4@10%& ()- MLOYAOYg|[: bUH % 4
&10%&& () thdAdOPREa (FopddDYESmpPund, &1OVBSESED) - caplVERAAY-a

4,1098& ()- 'Y|[:bUH % 4 & 100&& ()- 4, #109%&& ()- 4 9! 10%&& () -

4, 10%&&' (diatine compound represented by the following formula (1):

R] R3

\ /

N—Rs—N (1)
Rz/ Ry

wherein R;, Ry, R; and R; each independently represents a
hydrogen atom, a linear or branched C;_s alkyl group, with
the proviso that they do not represent a hydrogen atom at
the same time; and Rs represents a linear or methyl-

branched C,.5 alkylene group.

8. The process for preparing a polyphenylene ether
according to Claim 7, wherein the catalyst further
comprises, as a constituent thereof, at least one of a
tertiary monoamine compound and a secondary monoamine

compound.

9. A polyphenylene ether obtained by oxidative

polymerization of a 2,6-dimethylphenol composition as

claimed in Claim 1 in the presence of a catalyst.
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sealants, which is obtained by oxidative polymerization of
a 2,6-dimethylphenol composition as claimed in Claim 1 in

the presence of a catalyst.
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