; rstue3es&sd~6T& Descri pti on 5 Technical Field The present ME‘%‘H' '

relates to a | ow nol ecul ar wei ght pol yphenyl ene et her, partic Hmwulmm
| ow nol ecul ar wei ght pol yphenyl ene et hgr having high t her mal

excellent electric properties and solubility to various sol vents 00002+
reagents, and having good abilityDESORIPTI®Nr reacting wth other
conponents. The present 10 invention also pertains to a proc

produci ng the | ow nol ecul ar wei ght pol yphenyl ene ether effi CWM,@W mmﬂ [he
| ow nol ecul ar wei ght pol yphenyl ene ether obtained thereby. Bac

15 Pol JphehM @OE CATeRSWENGH D ROLVPHENY UANE ETHERat eri al for prédlicts or
parts in electrical or electronic fields, autonotive 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 partechhialdsid ed shape by nelt injection or nelt extrusion nolding
met-hods. 20 A nunber of preparation processes of polyphenylené et hers have

been proposed,THeopreseampingentiyn JR1Be36t0l 86 2w ( Moge du@imw a]Ehtholllﬁﬁﬂnl’de’rﬁl n
means an "exam ned Japanese patent publication”) and U S. Pat.

3, 306, 8Wxr, palddehildrlp, toantbvwd mbli2clbb welgta fual yipdisnydccexdeehbeing M*ghaheirﬁal
obt ai ned by said known nethod and used 25 in the above-nentioned fields, is

a hi ghredbeaot a¢xostlieghtelqpotiy b p dralsis g das ol eblilit@ do wias s doYvadts potrehgass,t han
0. 3d1/g. Nowadays, however, it is expected that a very | ow nol ecul ar wei ght
pol yphenyl lenvéngtdverd blsilivpre siikimbbe rkodcting vakleoithancempah&its AlThs Uslesast a
printed circuit board than above-nenti oned hi gh nol ecul ar wei ght
pollgphemydreivm etlder persins heo ek eptacans cfaratpesdwdinguche dewa moleatipd oieight t
board has becone nore 2 sophisticated recently, the conductivity-1|oss of
a circupolyphieaglehehahebedficimitly, naid cleabbe. mbuchla eengliicpilyphyniloss etlser
“emtted as heat. Therefore, the material of a printed circuit board is
requi r etitdioehalveaebipt only good dielectricity but also high

Background Art

15 Polyphenylene ethers have been used widely as a material for products or
parts in eleétrical or electronic fields, automotive fields, other industrial material
fields, and food or backaging 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 methods.

20 A number of preparation processes of polyphenylene ethers have been
proposed, for example, by JP-Bl-36-18692 (The term “JP-B” used herein means an
“examined Japanese patent publication”) and U.S. Pat. Nos. 3,306,875, 3,344,116, and .
3,432,466.

The polyp’henylene ether, which is obtained by said known method and used

25 in the above-mentioned fields, is a high molecular weight polymer having a reduced
viscosity of not less than 0.3dl/g. Nowadays, however, it is expected that a very low
molecular weight polyphenylene ether is more suitable for an electronic material such
as a printed circuit board than above-mentioned high molecular weight polyphenylene

ether. As the electronic material such as a printed circuit board has become more



thermal resistance. In the process for producing a printed circuit board,

it is comon 5 to dissolve a material into a solvent to functionalize it by
a nodi fication reaction, and conduct aeaction such as thernosetting.
Accordingly, it is necessary that a material of a printed circuit board is-
excel | enphismicatddulretértyy,i nha sadduenivigrbshave gooidciuieadiseMi thys Woedn ombes
conponents. A | ow nol ecul ar wei ght pol yphenyl ene ether is disclosed in

. JP- B- 5@r06i520blel B udR- Ac62d B36A8y-(ddseist eminted Rs AleauSTHete@sre] nhermadisriahn of a
"unexam ned Japanese patent publication”) and U. S: Pat. No: 6, 2|1, 327.
Howeverprimted | dveuinlbeetd ds reguighd tpohyyzhanyloahe geioldediecddxitaicitgdbity atdoehigh

net hods di scl osed in the above-nentioned docunents is satisfactory in the
poi nt ohetnndrmaistaresi $4 ahe pravds dbeqirodwcipg aperihtiedscirci?t Bodil, 6520 cdmsmwan bes
a process for producing pol yphenyl ene ether in a 15 m xed sol vent

conpri 8o nigssavan onatrial ytdrosavbontshinceinnalue it By abheodi¢ivatiohaleaetien andi

xyl ene, and an ali phatic hydrocarbon sol vent such as n-hexane, isohexane
and n heptiactea relotipnesycht he tireasolst @aintg. | Oavomdingtyl iaris wieic gdsta r p oh atph vy &k

et her obtained by the method is not satisfactory in the point of thernal
resi st afice pwidtedl edtnitcbpardpey texeslledtS in SscAppiditenin far eolviche deistavptgosd i n
t he exanple, when the reduced 20 viscosity of the resultant polyphenyl ene
et her irsadtitityrovich dthan compdaénts. t he pol yphenyl ene et her adheres on a
reactor or the like to reduce the yield. Wien a good sol vent of

pol yphenyl ene Atloer mparudaroweigia poigpbasy bon eselrviendisslvsbd ds JPeBzEN6520,

t ol uene and xylene in the above-nentioned docunent) is used as a
poll9nedPzAat62A9628 (Eht tetmn&IPiAt dséd heedncecamsyamdhesiominel Japhossenpdtesul ar
25 wei ght pol yphenyl ene ether on a reactor since a good sol vent has goad

af fi ni tppblicatibh®) raedultt.&ntP4towNnol @eUl A27wel gt verol yphbrw | mnkecaldrerweight
addi tion, problens occur such that facilities to renove a good sol vent
from polygteayidrenetlstrhebtdiecdniey etheessitvedsantisdlhadd tine thengpevatuemiadeduch
facilities nmust be controlled very carefully. Therefore, a reduced

Vi scos|dtoyumtenmsmtrtsfa@t¢mmnnﬂlleqm1hapf weirghad rpdktaphenyt ehectechpopertscan be
obt ai ned efficiently has remai ned around 0.2d1/g at nost. JP-A-62-39628

t eaches that, JiPAaBaS@662@sdestobepraoguaiens foovprodhengl polypbegienpatyohdnyd ene
et her having a nunber average nol ecul ar wei ght smaller than 2,800, a

noA6f umtitke d rrall v et comgd riiagi ang afdorkaté@hlydrp caripors sols'eusgdclopsllmnabhgl, wilténed
wat er as a polynerization solvent. The | ow nol ecul ar wei ght pol yphenyl ene
et her and xylene, and an aliphatic hydrocarbon solvent such as n-hexane, isohexane and n-

heptane. However, the resultant low molecular weight polyphenylene ether obtaingd
by the method is not satisfactory in the point of thermal resistance and -electric
properties. As is apparent from the description in the example, when the reduced
20 viscosity of the resultant polyphenylene ether is not more than 0.2dl/g, the
polyphenylene ether adheres on a reactor or the like to reduce the yield.

When a good solvent of polyphenylene ether (an aromatic hydrocarbon
solvent such as benzene, toluene and xylene in the above-mentioned dbcument) is
used as a polymerization solvent, the yield is reduced by adhesion of a low molecular

25 weight polyphenylene ether on a reactor since a good solvent has good affinity for the
resultant low molecular weight polyphenylene ether. In addition, problems occur such
that facilities to remove a good solvent from polyphenylene ether become excessive
and that the temperature/ of such facilities must be controlled very carefully.

Therefore, a reduced viscosity at which the low molecular weight polyphenylene ether



obt ai ned by the process cannot be said to have sufficient thernal ~
resi stance and electric properties. Mreover, the process described in the
docunent has problens that the polymerigzation yield achieved is only 95% at
maxi nrum in the exanples |less than 90% and that the pol ynerization takes
an ext rcendleyoliteimg dtdfifiziaglybscrdanpdded prdihd B déigaatphes. Therefore, the
process is not efficient in industry. U S Patent No. 6,211, 327 describes a
process for pridddcbhd96a8| tcnached gbul,ain wei mghtepolfyphengheng ethmemolehilah
conprises extracting catal yst conponents from a pol yphenyl ene et her

sol uti oreight polypthenylzhasshandatingna chewdleat dver zgenghode gdad wsdghtesthaldér than

pol yphenyl ene ether fromthe pol yphenyl ene ether solution . using, for

i nst an@e80@ 45mdeviinatiohalz aldaduol ehavinglel-5 dhrbsnpatoossts usedirppitivpadiyedith
met hod for producing very | ow nol ecul ar wei ght pol yphenyl ene ether having a
redicedvates@osa tpolpmefizhdbh gsodverdtesBhe Ww chblqeubmewsiglhs polgphénydmmorabéens
of yield. The | ow nol ecul ar wei ght pol yphenyl ene ether obtained by thin

met hod,obhoned ey tbanpoicefxe csand bo dwdetoshhie ciudfitienhetheahalr esiistaaneearahd
el ectric properties. 20 Further, the |ow nol ecul ar wei ght pol yphenyl ene

et her chtdrigeprdpgrtibe Mooveverpthogricessgéeseridledyin thd Mectmem dhs grrabldnay
particles or pellets. Because |large sized particles are contained in the
pol yphehst grepdymerizatiooupkBsadriesal suchlyt Ha% attmpeiquimeim sthd exgmplerde0

di ssolve in a solvent or adhere on a reactor in a half-dissolved state 25
Di scl oghiare 96f%,t dval tiaterhei prlyMerichjiesttabés hhexpreasdgt longvieémei sndéseribed in
provide a | ow nol ecul ar wei ght pol yphenyl ene et her havi ng hi gh thernal
redlst ahcexamprirsl Thntefetegahe ipcogrsopemndi efficndt goodiusalyubi ity in a sol vent.
Anot her object thereof is to provide a nethod for 4 producing said | ow
mol ecul ar wei ghitS.PoleypMenyd,2hb327 [Mescrébds Tipemtdsy .foiNprdduxing ewWomwomadéxuéwi ng
t he above-descri bed objects, the present inventors nade extensive

i nvest iwgdghionslyphrdyroe oathbi, shkight ¢ priessemttractimgica oy st T¢men peresgntfrom a
invention therefore provides: 5 1: A |l ow nol ecul ar wei ght pol yphenyl ene

et her \ploilyghemabenz ¢tddusebhtiansogiwate( phapy ehd then dewnslatididing a3 solyent
0.5g/dl chloroform solution, of 0.04-0.18 dl/g, and a nol ecul ar wei ght

di stri ledtpdnpbdnyllede 2tler omTHe polyphoheleat athevesgitiopotsiphefigdl eramteher
according to item 1 above, wherein the glass transition tenperature (Tg) of
saild pdleypleiidagivn extthederi ThiOprasesesent dohpbyvadhmefhald fosi prgdecingt vaon: low

molecular weight polyphenylene ether having a reduced viscosity of 0.1dl/g or less,
which process is free from problems of yield. The low molecular weight
polyphenylene ether obtained by this method, however, cannot be said to have
sufficient thermal resistance and electric properties.

20 Further, the low molecular weight polyphenylene ether obtained by the
above method ‘is generaily in the form of granular particles or pellets. Because large
sized parti‘cles are contained in the polyphenylene ether, troubles arise such that it
requires a long time to dissolve in a solvent or adhere oni a reactor in a half-dissolved
state.

25
Disclosure of the invention

An object of the present invention is to provide a low molecular weight
polyphenylene ether having high thermal resistance, excellent electric properties and

good solubility in a solvent. Another object thereof is to provide a method for



Tg (©) > 600 x (r~sp/c) + 105 3. A polyphenyl ene ether powder conprising the
| ow nol ecul ar wei ght pol yphenyl ene et her according to item1 or 2 above. 4.
The pol yphenyl ene et her powder according to item 3 above, which has a 15
mean particle size of 5.0-1000,um 5. The pol yphenyl ene et her powder

accor dipngdédngtseit B valbmlegulahive hghhgslgplmagtepacthecle&isiendyof 5. 0- 500, um 6.
The pol yphenyl ene et her powder according to item 3 above, which has a nean
particle size With5a @i800¢ rhiGng thelhbopokdypdrénd ebiecet, hike ppesstierinecaordi ng
to item 3 above, which has a nean particle size of 5.0-100,um 8. The

pol yphemadeeerge diherinpongetioascordicryndishiedthd pabcene invditivh. has
substantially no particle having a particle size |arger than 1000, um 9:

- The | ow nol ecUl'ter pweegthinvpotiyphkengfereprevhies: according to item 1 above; 25
whi ch is obtained. by polynerization of a phenol conpound in the presence of
a catal yst andl.o¥ydem- cooleaiirngeggle. palyphthglenewenidreswhlielr hvesi ghtreduced

pol yphenyl ene ether according to item 9 above, wherein the phenol conpound
conpri sescoaitd, Gisgdicephhytquenal at 30°C The 0.0/ diotidoud farmwailgtivn pof Yphviedyl&ne
et her according to item?9 5 above, wherein the phenol conpound is a

m xt ur.elliorpdissmate cd G- weight [ydtpibenoh odnid52.8, 6-tri net hyl phenol : 12. The

| ow nol ecul ar wei ght pol yphenyl ene et her according to item 9 above, wherein
t he phenol corpdiiredldvs meolegudh tiwe ighanglyshany &y Se thiematbyidphe noliteand above,

2, 6-di phenyl phenol . 13. The | ow nol ecul ar wei ght pol yphenyl ene et her '
accor diwlgreim ahy ghessoftransainen 1@GmipRratibor e(Tghhearfeisaid hpolybkerolle conpidendis
further conprises a bivalent phenol represented by the followi ng fornula
(110 Odepids€nted by (Bt following equation: ‘

Tg (°C)> 600 x (nsp/c) + 105
3. A polyphenylene ether powder comprising the low molecular weight
polyphenylene ether according to item 1 or 2 above. |
' 4. The polyphenylene ether powder aqcording to item 3 above, which has a
15 mean particle size of .5.0-1000,um.
5. The polyphenylene ether powder according to item 3 above, which has a
mean particle size of 5.0-500um.
6. The polyphenylene ether powder according to item 3 above, which has a
mean particle size of 5.0-300um.
20 | 7. The polyphenylene ether powder according to item 3 above, which has a
" mean particle size of 5.0-100um.
8. The polyphenylene ether powder according to item 3 above, which has
substantially no particle having a particle size larger than 1000um.
9. The low molecular weight polyphenylene ether according to item 1 above,
25 which is obtained by polymerization of a phenol compound in the presence of a
catalyst and oxygen-containing gas. |
10. The low molecular weight polyphenylene ether according to item 9
above, wherein the phenol compound comprises a 2,6-dimethylphenol.

11. The low molecular weight polyphenylene ether according to item 9



Q@ z 10 wherein QL and z each represents either the same or a different
substituent and represents hydrogen,, an al kyl group, ,a substituted al kyl
group, an aral kyl group, a substitutedsaral kyl group, an aryl group, a
substituted aryl group, an al koxy group, a substituted al koxy group or

hal ogerboXey epeesenhs parnal cohpourmcd by g moicardeoroniessidge?, ant mdelyilpatnaieand

t hereof, oxygen, sulfur or a sulfonyl group; wherein each conbi ned 15
positi @3 ofFtremcthy(pheandl X is in the ortho or para position with respect to
t he phenolic hydroxyl group. 14: The | ow nol ecul ar wei ght pol yphenyl ene -

et her accordi ni2.t Thetlew Snalboviar whighei polypkercdtsd w3hecanpsidines ta Clepper
conpound, a hal ogen conpound and a di am ne conpound represented by the

f ol | owiabgvé owheiedn (tRy phRhoNedfop Nid3is( a Zniktitle @mpiicngi )6 RimeRzylpkR3n@nthdR4
each independently represents hydrogen, a linear or branched Cl-6 al kyl

gr oGp, ubidipkdnylplhicamilso that they do not represent hydrogen at the sane
time; and RS represents a |inear or nethyl-branched Cz-5 al kyl eri e group.
15. The | ow nol3cTiiatowangltulpolwgbenpbbpherylrar abeonciordingotd hemad of 6
above, wherein the catalyst further conprises at |east one of a tertiary
nmonoamiitean< b6 ablo & dvise rs e tredpltanoizoapoiund foeikpownthprikes a/bipaleae pheholr
producing the | ow nol ecul ar wei ght pol yphenyl ene ether according to item1l
above, repiesbntedriypr ihsetollowdngtfepsulaf (1pol ynmeri zi ng a phenol 5 conpound in the
presence of a catal yst and oxygen-contai ning gas using a good sol vent of
said | ow nol ecul ar wei ght pol yphenyl ene ether, and addi ng a poor sol vent of
said | ow nol ecul ar W&i ght g8l yphenyl ene ether to the pol yphenyl ene et her
sol uti on obt ai fled_ bl _sai d | yPerization to precipitate said | ow nol ecul ar
wei ght pol yphenyl d 10 wherein said precipitation is carried out
at the tenperaturelf the ge of -80 to 20C. 17. The process according to
item 16 above, whgrein the pagr solvent is an al cohol having 1-10 carbon
atons. 18. The process according to item 16 above, wherein the poor solvent
is at 15 | east one solvent selected fromthe group consisting of nethanol,
et HAnolwhegeimp&noknd Q: each represents either the same or a different substituent and

represents hydrogen, an alkyl group, a substituted alkyl group, an aralkyl group, a

substituted aralkyl group, an aryl group, a substituted aryl group, an alkoxy group, a

substituted alkoxy group or halogen; X represents an aliphatic hydrocarbon residue

and derivative thereof, oxygen, sulfur or a sulfonyl group; wherein each combined

15 position of each Q; and X is in the ortho or para position with respect to the phenolic
hydroxyl group.

14. The low molecular weight polyphenylene ether according ‘to item 9

above, wherein the catalyst comprises a copper compound, a halogen compound and a

diamine compound represented by the following formula (2):

R

N /Rs
N-ReN (2)

R; R4

20
wherein R;, R, R3 and R4 each independently represents hydrogen, a linear or
branched C;-¢ alkyl group, with the proviso that they do not represent hydrogen at the
same time; and Rs represents a linear or methyl-branched C;-5 alkylene group.

15. The low molecular weight polyphenylene ether according to item 14



but anol , pentanol, hexanol and ethylene glycol. 19. The process according
to item 17 or 18 above, wherein the poor solvent further conprises water.
20. A process for producing the | ow nolgcul ar wei ght pol yphenyl ene ether 20
according to item 1 above, which conprises the steps of polynerizing a
phenol atempowtdréin theecyrapserfaethet cdngaisekyst leasd oax yafen-teonig monga Hiuse
and precipitating said | ow nol ecul ar wei ght pol yphenyl ene ether in the
cour se coimpoha d paldyie¢dondhtyomonvhaied cohpeupdl yneri zati on solvent is a
m xture of at |east two al cohols. 21. The process according to item 20
above, wherei n6.h&e pokyssefdrzpiddaningbtisolosemioliesular Weighr @obfphahyle@aasdthemo
al cohol s having | -10 carbon atons. 22. The process according to item 16
above, acherdhg toheétepollyndobvzatwhibh Sadveiidesi Shea siépst WE epalymakiziensd phafol
al cohol s selected fromthe group consisting of nethanol, ethanol, propanol,
but 8nolcompennhdnid thhiepanalceandl etdaydigse agl yenigen2ntdiaénPrgugeasingcaogabdg
to item 16 or 20 above, which further conprises the step of purifying a
sl urry sebngiticEi s1gd tibe poReupirt wtiglt [poly pizhetnleasthvei gphit agdiny pheoyl esleeet her
by washi ng; wherein the washing solvent is at .-l east one sol vent sel ected
from t he sgidupw ansieicslir vgeight pelypaanylenetelivaiolo, thermiaplodnylnd amek solution
pent anol, hexanol and ethylene glycol. 5 24. The process according to item
23 abowatainker aiyn tdi@ weHhmegizatbwenb fparetipérat€eorpid Sksy Walideculdb. wdight
process according to item 23 above, which further conprises the step of
renovi pelypienyberteatther sol vent from a washed | ow nol ecul ar wei ght
pol yphenyl ene ether by drying and devolatilization. 10 26 The process
acaor diwigerein siidnpdeeipitat2@dn dbaaeriediuuehatf thiet bemipexaryie i ineshet henget eps-80f to
separating the | ow nol ecul ar wei ght pol yphenyl ene ether froma slurry
conpri 20ig.t he precipitated | ow nol ecul ar wei ght pol yphenyl ene ether to
obtain a wet |ow nol ecul ar wei ght pol yphenyl ene ether, and renoving the
cont ai ned sol vEhtTlie pmceas dcoetdin ®wo ene d Gl ro vee ivdilet e ipofhy pgreryd cdnentetshar by
dryi ng and devol atilization.

alcohol having 1-10 carbon atoms.

18. The process according to item 16 above, wherein the poor solvent is at
15 least one solvent selected from the group consisting of methanol, ethanol, propanol,
butanol, pentanol, hexanol and ethylene glycol.
19. The process acco;diné to item 17 or 18 above, wherein the poor solvent
further comprises water.
20. A process for producing the low molecular weight polyphenylene ether
20 according to item 1 above, which comprises the steps of polymerizing a phenol
| compound in the presence of a ca'talyst and oxygen-containing gas, and precipitating
‘said low molecular weight polyphenylene ether in the course of the polymerization;
wﬁerein therpolymerization solvent is a mixture of at least two alcohols.
21. The process according to item 20 above, wherein the polymerization
25 solvent is a mixture of at least two alcohols having 1-10 carbon atoms.
22. The process according to item 16 above, wherein the polymerization
solvent is a mixture of at least two alcohols selected from the group consisting of
methanol, ethanol, propanol, butanol, pentanol, hexanol and ethylene glycol.

23. The process according to item 16 or 20 above, which further comprises



15 Best Mode for Carrying Qut the Invention The | ow nol ecul ar wei ght

pol yphenyl ene ether of the present invention is a | ow nol ecul ar wei ght

pol yphenyl ene ether that has a reduced-viscosity (rlsp/c), as nmeasured at
30Cin a O Sg/dl chloroformsolution, of 0.04-0.18d1/g, and a nol ecul ar 20
wei ght thié sitep beft ipanify Mg/ Mhilwaty lcompifing Tihe pechipiaiedi $@0Sinbyecndar ecight
obt ai ned by neasuring pol yphenyl ene ether in the formof a O Sg/dl

chl or ofpot yplzalylineosthat bBOGEshiigig a Ubbel ohde vi sconeter. The reduced
viscosity of the | ow nol ecul ar wei ght pol yphenyl ene ether of the present

i nvent ivdrereis heOwachidgdalvgnt ps ef braabbye Qo04n0 sdkdiddgfronDtie Proafpedalalisting
0. 05-0. 13d1/g. 25 The nol ecul ar weight distribution can be obtai ned by

usi ng @é¢Imqennsatetiomothp@pahogoapinel( X Ehnol kekandasmdll palyyaieyglgnel.i s
preferably used for the nmeasurenent of a nol ecular weight. A GPC LALLS
met Bod wher ei 24CPThé precasbi avedrding hroaitbingbs aboat] erhenginneichodskiag sdlsenbe
used. The nvol ecul ar wei ght distribution (Mv M) of the | ow nol ecul ar wei ght
pol yphénstheneomptiees efatdrhe present invention is 8 1.5-2.5, preferably
1.6-2.4. The | ow nol ecul ar wei ght pol yphenyl ene ether having a nol ecul ar
wei ght di stri [ft.i Die iprotdsat adcandjaghis iteeai Raratidver netlich eflir ieancem gmicks the
el ectric properties than that having the reduced viscosity of the present
i nvent iseap arfd ramewige whar coriagidd do$tdntbdidnona owtasidd tloer rraopeubdt twedght
present invention. 5 The | ow nol ecul ar wei ght pol yphenyl ene ether of the
pr esentpolyphemnylene diasr hy glyinigeanade vodstiitaiae. As an index to thermal
resistance, a glass transition tenperature (Tg) is used. It is preferable
thadt the | ow md Fael @ocesi gddorpialgyhiaayl ehere2thabohaswhichl Agshdrr asmpiisen
tenperature obtained by the follow ng equation: Tg (C)> 600 x (r~sp/c) +
105 10 thheraisnoflfgepapriagaheslotvheojt @dsr twedglsti polgpht eyipeé atherefiotegr earry
Cel sius) of the | ow nol ecul ar wei.ght pol yphenyl ene ether, and r~sp/c

repr esentprisineg tled posdipivatsddeivt molegnidr: welighgpobfphiehglelnevethed scobawin wewght
pol yphenyl ene ether neasured at 30C in a O Sg/dl chloroformsolution. The
| ow nolleeuhalecubirghtigholpophereplybare ethleer arof réhevipgehentont minedt odnentsfrdm
preferably powdery. The nean particle size of the | ow nol ecul ar wei ght

pol yphenid eaelet herle pdadereiglit pdigplanydent etihay dmtdrging snbdOvdlotGlizatipn.
preferably 5.0 SO0 um nore preferably 5.0- 300 um nost preferably
5.05100,um In addition, it is

Best Mode for Carrying Out the Invention

The low molecular weight polyphenylene ether of the present invention'is a
low molecular weight polyphenylene ether that has a reduced viscosity (nsp/c), as
measured at 30°C in a 0.5g/dl chloroform solution, of 0.04-0.18d1l/g, and a molecular

20 weight distribution (Mw/Mn) of 1.5-2.5.

The reduced viscosity can be obtained by measuring polyphenylene ether in
the form of a 0.5g/dl chloroform solution at 30°C using a Ubbelohde viscometer. The
reduced viscosity of the low molecular weight polyphenylene ether of the present
invention is 0.04-0.18dl/g, preferably 0.04-0.15d]l/g, more preferably 0.05-0.13dl/g.

25 The molecular weight distribution can be obtained by using gel permeation
chromatog;aphy (GPC). A standard polystyrene is‘ preferably used for the
measurement of a molecular Weight; A GPC-LALLS method wherein GPC is combined
with a light scattering method can also be used. The molecular weight distribution

(Mw/Mn) of the low molecular weight polyphenylene ether of the present invention is



preferable that the | ow nol ecul ar wei ght pol yphenyl ene et her powder has
substantially no particle that is not smaller than 1000, um 20 The | ow
mol ecul ar wei ght pol yphenyl ene ether ofg the present invention can be
obt ai ned by pol yneri zation a phenol conpound in the presence of a catal yst
and oxygef.Gontefermibiyg lgas2.4THhephenalolcaripowrdglitopbligphisedens ethe padagnd
invention is a conpound having a structure represented by the follow ng
f or mul anq18yulaRGveGEhi )stRbuRon b thheraige KRG b&Rtemrctrigl irssieaahe amdi ¢ldcnidual
substituent; R6 represents an al kyl, 9 substituted al kyl, aralkyl,
subst i tpmbecttias alhlayl thar hhvinguldst iréditced aisgbsityl doxlye QiresanldSinvientied ahkoxy
group; and R~ and R8 each represents, in addition to those described for
R6, hydwadgerlaowelightodjetribiixanplhest dfe sungh of thempesemd invealticche o- cresol
2, 6-di net hyl phenol, 2,3,6 5 trinethyl phenol, 2-ethyl phenol,
2- mét hyl - 6- et Hileplematgle2ular dveghy bplyphehylede retperopf tipherslent invention has
2- et hyl - 6- n- propyl phenol , 2-nethyl -6-chl orophenol, 2-nethyl-6 bronophenol,
2- met hyligls- iksoprb ek shenel. , AZ- aet index6-16- preapiyal pheaiahnce, a glass transition
2- et hyl - 6br onophenol , 2-net hyl - 6- n- butyl phenol, 2, 6-di -n-propyl phenol,
2- et hyltelipehitworo@zyrieluse@- Ireits ipek feGatplaahy! preelood mo2e phenyk jdhen@lyphenylene
2, 6-di phenyl phenol, 2,6-bis 10 (4-fl uorophenyl) phenol,
2- met hyeltho-tagl ay ke ncinsitich Berpadntuak pbpdiend by thhdyllnayndhequaesh:ei t her
i.ndividually or in conbination. Incorporation of a small anount of ntresol,
p-cresol, 2,4-T8 (E)hyéGhenolspa) 2105 6-tri met hyl phenol in the
above-descri bed conmpound does not cause any substantial problem Anong
t hdfe phHemein Tenpoueadtsts 2h&-glanetaybiphancdmperapart (degteer Cgldingust rthal low
important. A conbination of 2,6 15 di nethyl phenol and 2, 3, 6-tri met hyl phenol
or thatmdtcdab-wéight pdlppleamilemndtiré atidphep/el pdpeaodnts Shal sduusddviscosity
preferably. Moreover, it is preferable that the phenol conpound conprises
t he bi ahigntdl/jgherfolhectrvpaidculeprveseht edlyiphetent adthewmrgsdrednatl 30(QA)in 2OH
HQ \ \ Q '

< 0.5g/dl chloroform solution.

The low molecular weight polyphenylene ether bof the preseht invention is

15 preferably powdery. The mean particle size of the low molecular weight
polyphenylene ether powder of the present invention is 5.0-1000um, preferably 5.0-
500um, more preferably 5.0-300um, most preferably 5.0-100um. In addition, it is
preferable that the low molecular weight polyphenylene ether powder has
substantially no particle that is not smaller than 1000um.

20 The low molecular weight polyphenylene ether of the present invention can
be obtained by polymerization a phenol compound in the presence of a catalyst and
oxygen-containing gas.

The phenol corﬁpound to be used in the present invention is a compound

having a structure represented by the following formula (3):
R¢
OH (3)

R{ R,
25

wherein Rg, R; and Rg is each an individual substituent; R¢ represents an alkyl,



@ z 20 wherein QL and z each represents hydrogen, an al kyl, substituted
al kyl, aral kyl, substituted aral kyl, aryl, substituted aryl, al koxy and
substituted al koxy group and hal ogen, and they can be either the same or
different; X represents an aliphatic hydrocarbon residue and a substituted
deri vatsuvetituled edkyl,oxygénl, subititutahdaraligul fagy, sgbeotigmtedngrytthealkoxpi sved
position of Q and X is each ortho or para with 25 respect to the phenolic
hydr oxysbbgigd Hkanpl goupf suchRa adnPauedch nebpodentsheingraaldptio e proesdoied
by the 10 following formulae (1-a), (1-b) and (1-¢): Q Q HO~\ X ~ ~
OH ( 1l-dasqribgd €r KY Qdrqenok hXogen. Q ( 1-b ) / \ 22 QL OHHO'~ ~ X/ A
\ ~~1c) @ 25 wherein QL and z each represents hydrogen, an al kyl,
substitut ed alksdmplas alfkstch & ubsiponut eidchrdal &iytkesody ¢l6-danbityl ghened, ay3y6-

al koxy or substituted al koxy group and hal ogen, and they can be either the
samé onridictigpéabol, X 2-epiyéslenios, an-méthyhstétdyphdnhotar hérdicesilghendnd 2an-
derivative thereof, oxygen, sulfur and a sul fonyl group. A typical exanple
of the pcopylphiemblhavi2rghyhé-speamtipienddf thenahgl-s-dilormiteinohed X-afemhylae- i S
a conpound wherein both of QL and Qz are nethyl and X is isopropylidene, a
conpoumdomhph@ial, batine dfyl gk isvpao 3 paewolret2ayle tin b -X-pro pyiiteyibene2 -eahyl-6-
conpound wherein both of QL and Qz are nethyl and X is thio, a conpound
wher ei rimbphafol)l afdn&Qhydsoen bat pipheasid X i256-ayal-propyyplichene, andthyles-

| i ke. Needl ess to say, the conpound is not limted to the above-nentioned
exanpl edlorbphdird, B pharydd-phaytpberds 2ap le: ny$ietck neil t D@k diphdh yiptieabl, y2,6+4bisn
conbi nati on. The anount of the bi phenolic conpound is not particularly

| i 1Dt eq4ifidoroph puyd) rened, Rombehyl-61tcd@Ppheyiomne 2.6 - dinslgphieol. dhepomagshe

used either individually or in combination. Incorporation of a small amount of m-

cresol, p-cresol, 2,4-dimethylphenol or 2,4,6-trimethylphenol in the above-described

compound does not cause any substantial problem. Among these phenol compounds,

2,6-dimethylphenol is particularly industrially important. A combination of 2,6-

15 dimethylphenol and 2,3,6-trimethylphenol or that of 2,6-dimethylphenol and 2,6-
diphenylphenol is also used preferably.

Moreover, it is preferable that the phenol compound comprises the bivalent

phenol compound represented by the following formula (1):

OH OH
Q1 Ql

Q; Q

20  wherein Q; and Q, each represents hydrogen, an alkyl, substituted alkyl, aralkyl,
substituted aralkyl, aryl, substituted aryl, alkoxy and substituted alkoxy group and
halogen, and they can be either the same or different; X represents an aliphatic
hydrocarbon residue and a substituted derivative thereof, oxygen, sulfur and 'a

- sulfonyl group; and the combined position of Q, and X is each ortho or para with

25 respect to the phenolic hydroxyl group.

Examples of such a compound include the group represented by the



As the catal yst of the present invention; all the known catal yst systens
whi ch are commonly applicable to the production of polyphenyl ene ether can
be used: 20 Exanples of the known catajyst systens include the conbination
of atransition netal ion having a redox capability and an am ne conpound
capabl éoldbwimg fiomglae ¢DP) €xb) add (Md)h the transition nmetal ion. For
exanpl e, such a systemincludes one conprising a copper conmpound and an

am ne conpound; d¢he conprising§:a manganese conpound and an am ne conpound;
one conprising a cgt i \ynd and an am ne conpound; and the like. Since
t he pol yneri za#HpeH '
condition, a small &fount al kali or an additional small anmount of the

am ne conpound cd&4 be added t8:the catal yst system Anmong them preferably
used is the catal yst conprising a copper conpound, a hal ogen conpound and a
~di am ne conpound represente by the followwng formula (2): RR NRS-N R3 R2
~ 10 wherein Rl, R2]"R3 and R4 each independently represents a hydrogen
atom a linear : Bral kyl group, with the proviso that they do
not represent a h at thél-Bane tinme; and RS represents a |inear
or net hyl - branche ene group. 15 Exanples of the copper conpound
nmentioned herein asja catalgyst conponent will be described. As the
preferred copper conpound, Cuprous comnpounds, cupric conpounds and m xtures
t hereof can be used. The cupric conpounds include cupric chloride, cupric
brom de, cupric syl fate and %pric nitrate, while the cuprous conpounds

i ncl ude cuprous chNoride, cuprous brom de, cuprous sulfate and cuprous 20
nitrate. O these

$_ape cufliri ¢ conpounds, particularly preferred are
cuprous chl ori de, Ic’c de, cupr-ous brom de and cupric brom de.
These copper salts/may be syathesi zed upon use from oxi des, carbonates or

hydr oxi des of copper, and hauogens or acids correspondi ng thereto. Methods
of mi xing cuprous oxi de and a?hydrogen halide (or a solution of a hydrogen
halide) are frequently used for the 25 preparation of such copper salts.
Exabpl edheotint Re Wad dyeraclonmpprasenisndydodeechy amogkkyl,chtimtitdesd hykiylpgealkyl,
brom de, hydrogen iodide, sodium chloride, sodium brom de, sodium i odi de,
12 pot asbstitmtexhlaoalkgd, apdt asbstimtbd carytealkpayassisubstitmdedeylkoxy group and
t et r amet hyl anmoni um chl ori de, tetranethyl ammoni um br om de,
t ef rambalngdeammawdi tey edndes didter athtehyd memamnidififarenty & irdpresents an aliphatic
t et raet hyl anmoni um brom de and tetraet hyl ammoni um i odi de. These hal ogen
conpouhgdrazanbdreressdee asd ardeaiyatioashelodii poygem; salfsokod iacsulfanyd gaopp.oper
sol vent. These hal ogen conpounds can be used either individually or in
conbi nati on wA htypwaeloexample phaheotomprefdrinethgrahogemaomaintds: abevan
aqueous sol ution of hydrogen chloride and an aqueous sol ution of hydrogen
br dfni denenpiomduiphmudaepsy i cuhpaund wihestinorothsof @poweald Qerere hwedryduand &f is
t hese

isopropylidene, a compound wherein both of Q; and Q, are methyl and X is

methylene, a compound wherein both of Q; and Q; are methyl and X is thio, a
compound wherein both of Q; and Q; are methyl and X is cyclohexylidene, and the
like. Needless to say, the compound is not limitéd to the above-mentioned examples.
15 The biphenolic compounds are used either individually or in combination.
The amount of the biphenolic compound is not particularly limited but is preferred to
be 0.1-30% by mole to monophenol compounds.
As the catalyst of the present invention, all the known catalyst systems
which are commonly applicable to the production of polyphenylene ether can be used.
20 Examples of the known catalyst systems include the combination of a transition metal

ion having a redox capability and an amine compound capable of forming a complex



conpounds, they can be enployed so that the copper atomw || preferably be

from10 0.02 to 0.6 nole per 100 nol es of the phenol conmpound, and the

amount of the hal ogen atomw |l be from2 to 20 tinmes the nolar anmount of

t he copper atom Exanples of the diam ne conpound as the catalytic

conponevith whd ltrameiti oheneeniuiver. dtoadex amydapbech thykeod ihdlebdedene comprising a

N, N, N, N -tetranet hyl et hyl enedi am ne, N, N, N -trinethyl ethyl enedi am ne,

N, N - dicoppéry kemnlpyphededidamh neginbl, & dpodidyeddey kembyisanedi arhpegese compound

N- net hyl et hyl enedi am ne, N, N, N , N tetraethyl et hyl enedi am ne, N;

N, N' -t minétaduyhmidey tengdumahi ove, cipplidingt higbbilnydoatpedindmndesn amine compound;

N, N- di et hyl et hyl enedi am ne, N-ethyl et hl enediam ne, N, N

di met hyhd Nhedtika/| ®inloy | thagohil gmerieatidh MeadioretphydreMeat lnytetfjtienddi @denean N- n

propyl et hyl enedi am ne, N, N -n-propyl et hyl enedi am ne,

N-i 5pr apsdliatehygbedieibnan renal2@mNuht -of- pikapy betany b édiednahisnall amount of the

N- n- but yl et hyl enedi am ne, N, N -n butyl et hyl enedi am ne,

N-i - butayliet kyimpoedd aah rve, addelil toithbuhidl edthyylsernedi am ne, N-t

but yl et hyl enedi ami ne, N, N -t-butyl et hyl enedi am ne, \

N, NN, N -tetramehpyhed, pradeaabilnapedpanies ciNalyst comprising a copper compound,

N, N -trimethyl-1, 3-di am nopropane, N, N -di nethyl -1, 3di am nopr opane,

N- et hyl hdlpgenlicam poapd opane, dibimihdNcopouet rrapedseyledlh B-tie soiloviadp formula

| - met hyl propane, N, N, N, N -tetramethyl -1, 3-di am no- 2- net hyl propane, N, N, N ;

N tetr2ret hyl -1, 4-di am nobut ane and

N,N N ,N-tetranethyl -1, 5-di am nopentane. Preferred di am ne conpounds are

those in which the al kylene group that |inks the two nitrogen atons has 2

or 3 carbon at . AlthOdgh no particular limtation is inposed on the use

anmount of the di dhiRe orrpounc(, Jt is usuall y enpl oyed in an anount 13

rangi ng from O. to 10gpol es per 100 noles of the phenol conpound. To

t haBe catal yst conponents, it is preferable that tertiary nonoam ne

conpounds and secondary nono am nes are added either individually or in

conbi natheosinal;,aR ,oRpeméE R, daghtihdeparnalsetly repvesnhison hybroplee dtemma’lieedsr ary

nonoam ne conpounds” neans aliphatic tertiary amnes including alicyclic

terti abyaroiede€:-s Bdd&nplgesup,heithofhe pedvwide, thhivithexadophe, rdpresaithy | e ogsn

triethylamne, tripropylamne, tributylamne, triisobutylam ne,

di met hylen hatl thei srane dimet ind Bsopypkarnises lamesdrdoretleyli ydrinaegched C,-5 alkylene

di met hyl - n-butyl am ne, diethylisopropylam ne and N-net hyl cycl ohexyl am ne.

These geetp.ary nonoani nes can 10 be used either individually or in

conmbi nation of at |east two or nore thereof. Although no particul ar

lidPtation i s Exmpudes obnh¢ hepprecampantid, mehtipgephefedn ablaycaablsoyedhpionemn

anmount ranging fromO0.1 to 10 nples per 100 nodes of the phenol conpounds.

Wt h reghr detdeschidedecdondhe ywrafemoainicappowpupndsd, exproplsesonfowatsondaric 15

al i phati c am nes include di nethyl am ne, diethylamne, - di-n-propylam ne,

di isogpupypkadd aad mixtnrdsuthereati pan bdi usedobiltey teptiq eompiounds tinpludy| cupirite,

di pentyl am nes, di hexyl am nes, dioctylam nes, didecyl am nes,

di benzyhlafidtes cupde hpranidgl aptipréc sfaigl pndpytrns neltratet Whibeit (Heardupeotmnd

cycl ohexyl am ne. Exanpl es of secondary aromati c nonoamn nes i ncl ude

N- phengPmeehadholiaghude; cuRrows shionideet tupnonsalrr oraidenN-qurerd priptenan draupaous

N- (m et hyl phenyl ) et hanol am ne, N(p-net hyl phenyl ) et hanol am ne,

N- %Q' , gitrgfierredd hyhgssepyrras HadoP BRGSO MIOUBE R BREPNEHYY )RIEFRIARA &% rfaprous

N-et hyl aniline, N-butylaniline, N-nethyl-2nethylaniline,

N- net hyhlozidg. ggupsihphbaiidd, ne raAws chrpwe%wlaam tpricrheonitconbbysy ABRRFANT A ES

conmpounds are however not limted to the above-descri bed ones. They can
may 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 hélide (or a solution of a hydrogen halide) are frequently used for the

25  preparation of such copper salts. |
Examples of the halogen compound include hydrogen chloride, hydrogen

bromide, hydrogen iodide, sodium chloride, sodium bromide, sodium iodide,



25 be usedeither individually or in conbination ofat |east twoor nore
t hereof . Al t houghno particular limtation is inposed on theuse anount,
itranges preferablyfromO0.05t0 15 noleg; nore preferably fromO0.1 tol0
nol es, per100 nol es of the phenol conpounds. The secondary nobnoam ne
conpoumpdtanithn erhioarde, npopasiume wompdendcassiumliodide usedradthglammonium
individually or in conmbination as constituents of the catalyst. It is also
pr ef er ableideg addewamatifydchannivonvehtromitl, | y ketoanethyldmamenam ef f éedidof .
i nprovi ng the polynerization activity of the polynerization catalyst. For
exanpl estréaethpanyh ongitulny lchhamdd , uret ke k ol b dlén olamomnb s it eartdr adeaenAyiR nofionium
"Aliquat 336" 5 or "Capriquat" can be used. Its use anobunt is preferably
wi t hi niedidan@éesabtlogxceedippgnds Tantbetbdeasedannqbbenst oflatioanountoftiodnhin
whol e reaction m xture. As the oxygen-containing gas to used upon -
pol §enri petpeonsaventhel lprseskaibgé mvemipoamds nain dal yseue dheox geividuwillyalos oina
m xture of oxygen and an inert gas such as nitrogen at any ratio, air, or a
m xt ur @ombimdtiommmdtiatwo ner mogashageash Bsfenrtd dgéogeat canyodlisr afel on agnedes
“used. As the pressure in the systemduring the polynerization reaction,
nor mal splessuefhydrogef fchtirédd anduah ayeacts soiutiay dichyell got Brbmidder reduced
pressure or under pressure as needed. There is no particular limtation on
t he tenper at urAltbéugiolnorgrardatiaonlinRodtyoreriszémpesed onpreet eambhyt cahdhedeed
at a tenperature ranging fromO to 80C, nore 15 preferably 10 to .70C,
becauseompastdgntidgesamot gnploged ssndoiththy atppan @xmewsil vipdefedably be from
tenperature, while the reaction selectivity becones | ow at an excessively
hi A t @nfiertat @éemollo prar 10Q uhales | ofvitk@tphenol sompposdd and thee atmo@at nenthe
after conpletion of the polynerization reaction. A nmethod wherein an acid
such adalpggnoghinowilt badram @ tca2@tinces2heanoldr astoupk efieble anppet @bmaacet i c
acid (EDTA) or a salt thereof, or nitrilotriacetic acid or a salt thereof
are added to tHxammeas i dhe nlixmineecoopeieatts V¢ eatahpticabalppseni willsnexit|be
used.

enumerated. Examples thereof include  N,N,N’,N’-tetramethylethylenediamine,

N,N,N’-trimethylethylenediamine, NI,N’-dimethylethylenediamine, N,N-
15 dimethylethylenediamine, N-methylethylenediamine, N,N,N’,N’-
tetraethylethylenediamine, N,N,N’-triethylethylenediamine, N,N’-

diethylethylenediamine, N,N-diethylethylenediamine, ’N-ethylethlenediamine, N,N-
dimethyl-N’-ethylethylenediamine, N,N’-dimethyl-N-ethylethylenediamine, N-n-
propylethylenediamine, N,N’-n-propylethylenediamine, N-i-propylethylenediamine,

20 N,N’-i-propylethylenediamine, N-n-butylethylenediamine, N,N’-n-
butylethylenediamine, N-i-butylethylenediamine, N,N’-i-butylethylenediamine, N-t-
butylethylenediamine, N,N’-t-butylethylenediamine, N,N,N’,N’-tetramethyl-1,3-

. diaminopropane, N,N,N’-trimethyl-1,3-diaminopropane, N,N’-dimethyl-1,3-
diaminopropane, N-methyl-l,3.-diaminopropane, N,N,N’,N’-tetramethyl-1,3-diamino-

25 1-methylpropane, N,N,ﬁ’,N’-tetramethyl-'l;3-diamino-z-methylpropane, N,N,N’,N’-
tetramethyl-1,4-diaminobutane and N,N,N’,N’-tetramethyl-1,5-diaminopentane,
Preferred diamine compounds are those in which the alkylene group that links the two
nitrogen atoms has 2 or 3 carbon atoms. Although no particular limitation is imposed

on the use amount of the diamine compound, it is usually employed in an amount



No particular limtation is inposed on the nethod of treatnent of by
product, such as di phenoqui none, which is known to be forned in the commopn
25 polynerization of pol yphenylene ethgg. As long as a netal ion of a
catalyst is in a substantially deactivated state as nenti oned above,

decol orriagginigofroms0.8a hoeMeohoj assperbl0thmatdsngf. ththehedet obmpbaadi on can be al so
achi eved by addi ng a reduci ng agent such as hydroqui none and sodi um
dithionite in &ordgueredabsbucrdmpoiteats its imopieferabkt itbat ,tbctidrlye ntomwpariad ur e
of this step, but it is preferred to carry out the step under the 15
condi t icompfundhandewpendarymeonfaniifed @0:Caddeaineitine midiewipoalty oofinapertdhatdon | n
general, as a nethod for obtaining polyphenyl ene ether, there have been
known aspr eemppréattiionhp@ryseat iigedntom. net hod wherein a poor solvent of a

pol yphenyl ene ether is used as a polynerization solvent and pol yphenyl ene
ethér is 5 prethpiteon dentiary heodominefcoqpardunds®sndanst déplcoir setiaky amines

pol yneri zation; and a solution polynerization nethod wherein a good sol vent
of a pdhyplény| eheyeliteteitmrusachiass.a Podmypies i 2htédeonh Inthmdnf &od example,
pol yphenyl ene ether is dissolved in a solvent. The | ow nol ecul ar wei ght

pol yphenyiehelagtiner oficthydapiresentrifirnpelRitioe Caribig labingi, nediibyb eyl dngine pf
these net hods. 10 Adopting the precipitation polynerization nethod wherein
a poor dulevieriethyflamineol dipteenylpeoyey lemiver, ayldisedylamiee, pdinyerhy]-aalitghansiaky ent
and pol yphenyl ene ether is precipitated in the formof particles in the
cour se da¢éthydisy perpytaninenand Nvimetidy ls ptlwbnt ylaouigpe.i Therg @irtiksastontowmindsc ool s
must be used as a poor solvent. As a poor solvent, an al cohol having 1-10
carlon bat gwed i sitimrefiedivathallybroe i qomefiestadd eofane rhsd aast of wmoad Cthhodos.
selected fromthe group consisting of nethanol, ethanol, propanol, butanol,
pent angithéusbamol particudshyirenatigh yisolmposegoon el vsmtamcampr af elsrpzafmbl}t 0
contain water. There is no particular limtation on how many ki nds of

sol ventempleyed dd as ainomgt agnging Grommbrie tarld empésoped.100nmadkdi bf ahg¢ phenol
particular limtation is inmposed on 20 the weight ratio of each solvent in
a m xedogwoygds., and the conbi nation and weight ratio of solvents, which
are required to achieve this process, can both be selected fromthese

sol vents. AccoWdilntflgprd ae tlex se@mehyy wioge amimg eomf o sedse eixiamupleanf becondary
provi ded. Fromthe industrial viewpoint, however, it is natural that

| i APt ataliphgtigr eaminges eidctwslesodineghypmingn dombylderiae,i odi-of propiybayine,  di-
difficulty in recovery and the like. 25 It has been found that the use of a
m xed d®prenylaguimpri si ndi-atbutplastineno di-isobutylamine, di-tert-butylamine,

dipentylamines, dihexylamines, dioctylamines, didecylamines, dibenzylamines,
methylethylamine, methylpropylamine, methylbutylamine and cyclohexylamine.
Examples of secondary aromatic monoamines include N-phenylmethanolamine, N-

20 phenylethanolamine, N-phenylpropanolamine, N-(m-methylphenyl)ethanolamine, N-
(p-methylphenyl)ethanolamine, N-(2’,6’-dimethylphenyl)ethano]amine, N-(p-
chlorophenyl)ethanolamine, N-ethylaniline, N-butylaniline, N-methyl-2-
methylaniline, N-methyl-2,6-dimethylaniline and diphenylamine. The secondary
monoamine compounds are however not limited to the above-described ones. They can

25 be used either individually or in combination of at least two or more thereof.
Although no particular limitation is imposed on the use amount, it ranges preferably
from 0.05 to 15 moles, more preferably from 0.1 to 10 moles, per 100 moles of the
phenol compounds.

The secondary monoamine compound and tertiary monoamine compound can



al cohol s exhibits extrenely uni que behavi or where the nol ecul ar wei ght of a
| ow nol ecul ar wei ght pol'yphenyl ene ether is controll able by changing the
wei ght ratio of the al cohols constitutiypg the m xed sol vent and where the
pol yneri zation activity and yield are nore inproved than the case where a
si ngl e bgl wseHdlitlies indiddualhooyin eamhinativh & cofsvituconsifithetcandyithe mi xed
solvent is a poor solvent of the |ow nol ecul ar wei ght pol yphenyl ene et her.
A good sol ventltnimyalsoexieéirable theadgod smefaiczat i @mvsolivesly iinokim té e ve ange
where | ow nol ecul ar wei ght pol yphenyl ene ether is not dissolved. Therefore,
it shoulffech dfeimptoydng Hhe¢ poiymedeesomatctivitgnof haté priymgeoiadtisal asnlysi.SFaOt
contained of all in the polynerization solvent. For exanple, in the case of
| ow nolegemipda, twiicghlmepby lpphaeanih enehletilderknoann agtirecttaded asiesefoSAtiuodf 336”7
0.07d1/g, the m xed sol vent of nethanol and butanol may contain a snmall
anofnt of A¥owriqiey” ofn kylueré. ItAsist hanquaduc @defer sdpsvitlyinof rpodey pbeaydeedeng

et her decreases, the amount of good sol vent which 10 can coexist in the

pol ynmeli k atti Brbasod varthe itgtal edwosd of Ithe whelcasetioh thiomurel ecul ar wei ght

pol yphenyl ene . ether having reduced viscosity of 0.04d1l/g, the acceptable
anount of xyl ehe the axygenpohiaieingz gas on sedvepdn ipslyaberizat&Gppmh thEhpreasmunt
of good sol vent cannot be flatly determ ned since it varies dependi ng on

t he destveadiarecietenlyipscoskygennbul alwomomécukanf waygéi apdlaypine ayganen it ser
and conpatibility to Tow 15 nol ecul ar wei ght pol yphenyl ene ether. Thus, it
i s nat witapgemhat anheatinpaitt oofa goodrsof wénind/aniiesrtdepesudhng pinrdgea &i ng
thereof. On the other hand, in the caseof thesol utionpolynerization
metlfodwhiée aian e goodl 4olthempreshira ipchyplyertyl dncieghihe palysedizasion reaction,
apol yneri zati on sol ventand pol yphenyl ene ether is dissolved in asolvent,the
poor solgangl presautkets suffichent2®ut oéadtiomnmepriteas fife cigd tunaeobt du draldpieasure or

nol ecul ar wei ght pol yphenyl ene ether to precipitate | ow nol ecul ar wei ght
pol yphéng¢epeesseitess neededpr eci pi tati on being carried out at the tenperature
in the range of -80 to 20C. As the good solvent,' benzene, toluene, xylene
(i ncluding isofers ishapepéstiqula. limitstion , omeha- tengredaipae aofkyodymeprization.

et hyl benzene, aromatic hydrocarbons such as 25 styrene; hal ogenated

hydr oc&pbunerizatéen &spuiitmbdf opmjuated hylhenmpehitore thagidg Proo Ohdoos et, aowe,

chl orobenzene, dichl orobenzene, arid nitro conpounds such as nitrobenzene
ar @ i nerefdeably A ptef/8i@bbecagsodesatioredbes sot prarerd. sniwothlysat werntxcessively

low temperature, while the reaction selectivity becomes low at an exceséively high
temperature.
No particular limitation is imposed on the treatment after completion of the
polymerization reaction. A method wherein an acid such as hydrochloric acid or acetic
20  acid, ethylenediéminetetraacetic acid (EDTA) or a salt thereof, or nitrilotriacetic acid
or a‘ salt thereof are added to the r;action mixture to deactivate the catalyst is usually
used.
No particular limitation is imposed on the mefhod of treatment of by-
product, such as diphenoquinone, which is known to be formed in the common
25 polymerization of polyphenylene ether. As long as a metal ion of a catalyst is in a
substantially deactivated state as mentioned above, decolorization is achieved just by
heating. The decolorization can be also achieved by adding a reducing agent such as
hydroquinone and sodium dithionite in a required amount. There is no limitation to

the temperature of this step, but it is preferred to carry out the step under the



categorized as a good solvent despite sone property as a poor solvent,
there can be exenplified aliphatic hydrocarbons such as pentane, hexane,
hept ane, cycl ohexane and 17 cycl ohepfjane; esters such as ethyl acetate
and ethyl formate; ethers such as tetrahydrofuran and diethyl et her;

di met hydonditidronf the, tearmkratvae loif KO- 10 €y froantiseviawepdimi dfharerariaavi dual |y or

i n conbi nati on. Moreover, a poor solvent such as al cohols and water may be
cont ai ned wi t hinngetdvaak, zasge nwlike & fohebradailg pelyphriyicee chlai nkckealidver b&en

pol ynmeri zati on keeps the formof a solution. As a result of polynerization,
a sol utkinewnconpeisiipigationw polweerdizationei ghthogol ypbeny| enegpoatrhesplamd af a

sol vent is obtained. The concentration of the | ow nol ecul ar wei ght

pol yphereyysreayktnseethien is hesed odsut ipphymerinotiopaotyent| adl yolyphetHene Buber $s
preferably 25-70% by weight. 10 A |l ow nol ecul ar wei ght pol yphenyl ene et her
is pxewdirpéipiiated by tialdomy of proticlesoin dret cowrst e pelymertratiosplantli Dmolution
Exanpl es of the poor solvent include ethers, ketones and al cohol s.

Pr ef er modymerizsticn achbdd iveheireig 4 g00d calbon «t opelyfVenelgreedtber ¢ ussd as a

| east one al cohol selected fromthe group consisting of nethanol, ethanol;
pr opan®io]ymertizatidn spbremareld, phyyaeoyleanctbehyd elissoyyedc dh .a Moiveov.eThe tloe
poor 15 solvent nmay contain water. No particular limtation is inposed on

t he appealatwsr amedght aody sreplybyredether tdfetheephosdnf dnvétieompresipd batdioad dfy | ow
nmol ecul ar wei ght pol yphenyl ene ether. Various nethods can be enpl oyed such
as a netithet of hgmei metbgdsont i nuously feeding a sol ution containing | ow

nol ecul ar wei ght pol yphenyl ene ether and a poor solvent to 20 an adequately .
si 28d vessel etydepipexithe precipisatiqm polynee rivativadme trogr whéregn fagmatirng 1 ae poof
solvent to a vessel with a solution containing | ow nol ecul ar wei ght

pol yphengdlgnkemtlpreg etherietused asonpelysiarigatimadsaigent swd poiypheoplnaiethagid ow
nol ecul ar wei ght pol yphenyl ene ether to a vessel with a poor solvent; and a
met hod pEetipitatsidnip entarnuoligkitidleedn nhe gosvlewtf polyosnizationng hmowdnoilecud ar
‘wei ght 25. pol yphenyl ene ether and a poor solvent to a tube-type

st ati ccaimpeising\at [past Feeladgoholyyinuat bomséd as pgpovedobventhe tenperature of the
sol ution containing | ow nol ecul ar wei ght pol yphenyl ene et her and the poor
sol vent to be A%d navrtsvdvernteenpilcehdlome vvippar-a0 iearbdowenes is pesferdr Mate
attention nust be paid to the tenperature of the precipitation operation in
t hdSappatigrabde arp ajrigest two aibeciods shiecteshwirom ghengrewuicansisgngtf methanol,

pol yphenyl ene ether of the present invention, it is necessary to carry out
t he pr &tiamol.apiognal, hfenelerpsatanoly bexanof e dr ethyéensf glygol.t & XOC. solhent ishe
tenperature is over 20C, |ow nolecular 'weight polyphenylene ether cannot
be predFpfergderptiecansdnoratatihesi on on the reactor. Although | ow mol ecul ar
wei ght 5 pol yphenyl ene ether can be precipitated under -80C, extraordinary
energy is requiheadl it 3ol paRticuidiclimétapionaeuhewt mangddndhah sof@t arhusedaas
tenperature under -80C is inefficient. A slurry conprising |ow nolecular
wei ght 198 gphEAATSRRIC Ifepmploged. EbRddittonsaye b tisilar lmdtabipngigyimgfose hen
abgve-nenti oned net hods. The | ow nol ecul ar wei ght 10 pol yphenyl ene et her of
t hé0 pr dkeicisHvidAto Bh caghh solvsat dptaamixes spvenghende sy apmbinatiomatnd mgight
solvent fromthe slurry. A solvent-renoval nethod includes a nethod

conpri §1%hQ detplvartisngritink apueayitedtle ackisre dhisnareqeqei gar dosbtbsi pelgeted ow
nmol ecul ar wei ght pol yphenyl ene ether and drying or devolatilizing the

resul t Q¥ ¢ Gedbesol vedtow MAcseinedy @Bi @mre%f/wﬁéﬁyr% &f heglection oy dej s
no limtation gn the means for solid-liquid separation, and any of the
known RETHEES gé‘ﬁ“b‘éea’ﬂﬂluf"ébﬂl HEW PRI M08 e Vahy e uPpitEnt thajclmatetipns are
percol ation centrifuge, a centrifuge with a scratch typed stirrer, a vacuum
dr um t VBRO§Gd| toetome; ptegt iy cemtidgradionsefpprace, ditfigulipindesavsry aph thhdikease of
ths slurry obtained by precipitation at |ow tenperature after

poFyneri zati o tﬂé?ﬁ56518868'§6F6@hﬁfeﬂﬂéaﬂ??§9 W peHat BRI iFNEY Ledst it¥@ out

at a tefrp%rftture_ i.n the range as nentigned above in describing the
alcohols exhibits extremely” unique behavior where the molecular weight of a low

molecular weight polyphenylene ether is controllable by changing the weight ratio of
the alcohols constituting the mixed solvent and where the polymerization activity and

yield are more improved than the case where a single alcohol is used, though each



precipitation. Prior to the drying or devol,atilization, the wet |ow

nol ecul ar wei ght pol yphenyl ene ether is preferably washed with a poor

sol vent of the |ow nol ecul ar wei ght polyphenyl ene ether. The washing
solvent is preferably at | east one solvent 25 selected fromthe group

consi stalewhadfcomstitvatingd thentiandlsply@Enopanopgorbidlaenl of pent@naholebedsarvadighnd
ethylene glycol. It is also preferred to have water contained in the

was hi ngpodyphearyleneTérdet.ow nol ecul ar wei ght pol yphenyl ene et her can be
“obtained by drying or devolatilizing the wet | ow nol ecul ar wei ght

pol yphenyl ene &tdverd. sollletitemiag ex@xistl gar pélyleaizakioni {dtémnworhid hke diygag.
Any of the known nethods can be applied. For exanple, a paddle dryer, a
vacuumvdregedowamsralardvaight palyiphahylteube tichryie moamdssioles d. i e retome bie sisett
Especially, drying is preferably carried out under an inert gas. Through
such abdryeted,ththehisolvennliacubar thwai ght gpad gphenyliemet ebherined at hilsin the
invention is 5 obtained in the formof a powder. Devolatilization is a

met hod pohahedoathen seslveenDViiarg exawqllat | ine thel wané afd l1bwe tholkeulRy Redghng
the resultant wet | ow nol ecul ar wei ght pol yphenyl ene ether. The

devol atpiollyeemiybanei reieardesvingr redened| eischeityred thdd0 nigg.eithe waixddowohzheced ar
Wei ght pol yphenyl ene ether is supplied to a heated devol atilization

ext r udexsthexdlr adédbftanoh aagi eomhiih ea denadl atiouinki (agouarnds )t xyldes. AQ the
cooling to obtain a pellet; and the nethod wherein an adequate contai ner
with thedicw vistedtyl af poliphlhyleak ephandd casseet ther amsuieql gssdisdlzedlt @¥ich
heating to obtain a mass of | ow nol ecul ar wei ght pol yphenyl ene ether of the
pr d8entcan necextistoin whe Ipelyghénmzatadn nglvelhe isakdecdd, Ianchet hest bhdowaswelafulihe

| ow nol ecul ar wei ght pol yphenyl ene ether is forced out. Any other nethods
t han desdghbed!ymreylencartiedrsbabimgappduced. viEhesikpwflD.ovdlgg ukler aweégable
pol yphenyl ene et her obtai ned by devolatilization is in the formof a pellet
or a maswunf pft¥yilend mveh¢ ipolymetizatgopselfvent édaboutr £tyoe. The anowntlfegaddar
wei ght pol yphenyl ene ether to a powder by grinding and the |ike. The | ow
mol eculsalvengicghnopbt yplibnykenmint¢heirseoft vahiesprepsening oweaht idesirhdvreduced
excellent thermal resistance and electric properties so that they are very
20 advamcagagusf ylousembleonlael weighonpalyphtmerlemd sthemhindhcameatikiityr ed loer
have a | ow dielectric constant and, |low dielectric loss. Since the | ow
nmolléculmexlequdiaghweigbt ppharhehghmeetther. fousleit of nstuealpleserite hmvent iobrgdwals a
smal | particle size, it dissolves in the solvent extrenely rapidly when
used f oplvexanpties idapttiEngracisskihdrthprofluci ng prep leg and in the processes
thereafter. In addition, it can be preferably 25 used for electronic

mat eri al s frorfn hdevoBwpohmid,ofin prthedyese wift thebsohusen gfolymsriexdeh | mathod
reactivity wth various reagents for nodification reactions. Mbreover, the
| ow noMdeatiar a e d ol yultyqfhe ppl prhe ngldner etbr iheset es enpolymesivaition sdme e
advant ageously applied to various thernoplastic resin conpositions,

t her noged tnalgpheanyilene atgrtisedispkleed Thea [solyembl Boupaer welvght ipciddptienythene
ether is 20 capabl e of plasticizing various thernoplastic resin
corposkeiupivg sontHaing ttheanbhdnedelpvasmalesilastweighierpolypheariiendecthen| fozed
that the | ow nol ecul ar wei ght pol yphenyl ene ether of the present invention
can bePapppbiteld toyv mededuled wsag Mpheiphemdered kther obteap reedp ibations ibaip gac sroiedal
hi gh nol ecul ar wei ght pol yphenyl ene ether to contribute to an 5 inprovenent
in flucdt el theptempsireldroin therange of t4 tp 20k -nopl astic resin include, for

exanpl e,
As the good solvent, benzene, toluene, xylene (including isomers thereof,

i.e., ortho-, meta-, and para-xylene), ethylbenzene, aromatic hydrocarbons such as
25  styrene, halogenated hydrocarbons such as chloroform, methylene chloride, 1,2-
dichloroethane, chlorobenzene, dichlorobenzene, and nitro cbmpounds such as
nitrobenzene are included. A preferable good solvent is toluene. As‘a solvent
categorized as a good solvent despite some property as a poor solvent, there can be

exemplified aliphatic hydrocarbons such as pentane, hexane, heptane, cyclohexane and



conpositions with a polystyrene resin (including rubber-reinforced

pol ystyrene, AS resin, ABS resin and the like), a polyamde resin, a

pol yolefin resin, a polyester resin, ajkiquid crystal resin, thernoplastic
el astoner or the like, while exanples of the use 10 with a thernosetting
resin icyelagetanfeor egrenpiueh ascerpdsiatétmne witdh a@ahyepixmatdjnsaidis askech as

pol yester, pol yurethane, crosslinked aryl, bisnaleinide, phenolic resin or
t he |i ketrafhdrofwannopl distthyletlesi démarhg ! tshéfombdgt anidnther HkéNFThay eahdwevssd not
limted to these exanples. In particular, the | ow nol ecul ar wei ght

pol yphempleeradigtitheailshas ifi | cameineticn.dbiocsqvenhi givoir ol vdersah dsnalcohols and

pol yphenyl ene ether, so that it is useful as an 15 additive to give thernal
resi st arder mmyabeudvat@inee widkinnghd oamgehehend thesesitamc mioturantadihedi seert 0
give flane retardancy to a substance having | ow fl ame retardancy.

Par §i cwlodythyrization seemr theudefudf 4 eoluitiopr overrent of pol ystyrene or

t hernopl astic el astoners. When a conposition conprising the | ow nol ecul ar
wei ght pol yphehylaereguROofephbmeaizativm, pr eskanioni ovepitisiag losv picdparied,weight
additives other than the above-descri bed ones can be incorporated. Exanples
t her eofpol ydienoitengl tbei end ersolvesttdbiobtderd., Thodofdeatstionl 4 ehei lowemolecular
absorbers, flane retardants, coloring agents, nold rel ease agents, fibrous
rei nf omciight metipphecalydersuchthers igl abs §dlbdps andnatapboncflaligr $imiaed] foiuk | & s
such as gl ass beads, cal cium carbonate and talc. Exanples of the

st abi | ipzefesaldy 25570 dhf weighti ncl ude; but are not limted to, phosphites,

hi nder ed phenol s, sulfur containing antioxidants, al kanol am nes, acid
anmilfles, netal Aalotws noflechilnhivocighbamilyplemiytknei ndregaisi presipiftitdéshy neltdadg a

oxi des, carboxylic anhydrides, dienophile conmpounds such as styrene and

st ear ylpoatsylweng, toathd egsokyngs olmpiomo i xainyilag of o opurvatss o1 Ténets nchaldk teihees, can
be used either individually or in conbination. Z1 Conponents constituting
t he regetpreonpodi alicoholsonkmiferired) ishenl alvohol evavizg Wwdidghtripal ywpdreny IMoe

et her of the present invention can be m xed in any manner. For exanple, a
sol ut i @refisreddingt dagstdevol dcohalz atlieorednbtolmodhe egronpdernsidténg iofigme tHanet ,,
Banbury m xer, kneader, Henschel m xer or the |like can be used. 5 Exanpl es
" The pr edeamol, progandbrbusdddl, pendeshrlidxedol andrethyleiet giyicohi Miorewfees grecpodro
the follow ng Exanples, but the invention should not be construed as being
| i APt edokvieat aray. comdaifiaedtereasur enent was carried out by the nethod

descri bed below. ' (1) Reduced viscosity (r~sp/c) The reduced viscosity of
t he pol yphenyNem@arttdidar Ligwitad ko nyiesinopsaid nesd th ena sae bt uEeardpinea mnembp boyeddini N a
O Sg/ dl chl orof orm sol uti on, was neasured at 30C by using an Ubbel ohde

vi scomtteermethiod figw tthe sprcipitation () lywelmblefulpol ypizdnybeiyehet yiene Tatdeyi el d
of pol yphenyl ene ether was expressed in weight percentage of dried _
pol yphg’r%yloélﬁén%@ﬁé? ce® besanphgndbbich epapotthdd wooprisi® cobliveadsdy fowdighta

di stribution The nol ecul ar wei ght distribution was determi ned using a

wor ki n§eldtiioec o aiging Howamobisudd mwdight oralep ke yberez ether savd  stpmedaodvent to
polggstyrene sanples with a gel perneation chronmatography device ("SHODEX
GPely st drtuatehn izect Ypew! BAuShRAda W RoSIRTRT;) 2 mTgtdodt camaiprisingofeeding @ne
sanpl es used above had a nol ecul ar wei ght of 550, 1,300; 2,960, 9,680,

28, 600PO%5, HYFENY 7P, 0DOYEERY, GOt HosoPr 1cTdaindDD Hvd HPelenow iy
chromat ographi ¢ col ums ("K-802.5" manufactured by 25 Shodex) connected in
seri esPQPdenEleae THEETeas Medhecht comBarisimsd feedi@eusi ngplution containing low

molecular weight polyphenylene ether to a vessel with a poor solvent; and a method
comprising continuously feeding a solution containing low molecular weight

25  polyphenylene ether and a poor solvent to a tube-type static-mixer.
No particular limitation is imposed on the tempe'rature of the solution
containing low molecular weight polyphenylene ether and the poor solvent to be fed
to the precipitation apparatus. However, very careful attention mﬁst be paid to the

temperature of the precipitation operation in the apparatus. In order to obtain the low



chloroformas a solvent with a solvent flowrate of |.On/mn at a colum
tenperature of 40C. A UV detector was used as a detector. The wavel engt hs
of ultraviolet rays of 254nm and 283nmyyere used to obtain a working curve
of standard pol ystyrene sanples and to neasure the nol ecul ar wei ght of

pol yphemyleewer ev bight podgpleotyilersd piher 20 tBanpleesntwirvendiossdl iedndaessary to
~chl oroform and the resultant solution, from which substances not dissol ved
wer e r eaovedututiengrezipitatbomne the lti¢repgravas isutheecingd dfo-8fkeas ROEAEM henl hige
nol ecul ar wei ght distribution (MM M), a ratio of the weight average

nmol ecultempowitytet i§ Myeradl® Qurber nmlecdge woigdt upalyphenyghbe (dvhyr camsob be
obtained. (4) Particle size of polyphenyl ene ether The pol yphenyl ene et her
obt ai n@de¢ipitatesh bExawssl ef dedesidrednbehoweneasr passied: ghhd@ughode il @vevdighi ng
a size of 1,000 um and the pol yphenyl ene ether remaining on the ieve was
wei §heaolyie nybdnepdtb ey tambe e bapitptsisetl er H8OGGH ek treo ddin siyearergpss cé ppierdsed
in methanol to neasure the particle size thereof using a | aser-type
particlte lowee trealenzpara(urSAloDI&B00annadTGcThnedabye npleir aade wnder pROACT dn) .
In the case where the wei ght of pol yphenyl ene ether renaining on the sieve
exceedeneB0%6 ity wei ght of the weight of the total polyphenyl ene ether, the
particle size of polyphenyl ene ether was deternined to ">1, 000, um" 15 (5)
d ass transitidnlireppemptisieg (g madtcpoel yelighypdneghetiene Fher ghdsssolvent
transition tenperature was nmeasured by scanning twi ce while heating from
50C t 0¢c300C abtaimed batanyobf 20€C/abiome umete foneidt me thenl satTim sipive mplesilag veeight
differential scanning calorineter (Pyrisl, manufactured by Perkin-El mer
Japfn petyphenYhaegkties off dmsipreomtt avpetriat uran \hasobizimddneltkoigbmeanepécof i ¢
heat curve of the second 20 scanning. (6) Dielectric constant of

pol ypheempiarieg esdizentAfpoh yiblseslprene Aetshbrenwasmpr els snetbb diehchydegsa ngpesharbl d
havi ng a size of 150mx150mx2nm and a press nol ding machi ne (test press

" YSR- 16ompaisin ;sepatatinpythehilntry iit; 20kalik eodyidqsifotoCobtain ave) . lowsinonde aulpar t
of the resultant 25 press nol ded piece, the dielectric constant at 1 Mz
was nmedsigkidpblyphdnpieng | Sheic9nd dramegaonuigsalatiligieguhpmestltair espbtrih GRW
nmeter ("HP-4284A" manufactured by Hew ett-Packard Co.,Ltd.) was used.
Exanpl aoleculggweight polyphenylene ether.

15 There is no limitation on the means for solid-liquid separation, and any of
the kn‘own methods can be applied. For example, any equipment such as a percolation
centrifuge, a centrifuge with a scratch typed stirrer, a vacuum drum type filter, and a
nutche are usable. It is noted that, in the case of the slurry obtained by precipitation
at low temperature after polymerization using a good solvent, the first separation is

20 carried out at a temperature in the range as mentioned above in describing the
precipitation.

Prior to the drying or devolatilization, the wet low molecular weight
polyphenylene ether is preferably washed with a poor solvent of the low molecular
weight polyphenylene ether. The washing éolvent is preferably at least one solvent

25  selected from the group consisting of methanol, ethanol, propanol, buta.nol, pentanol,
hexanol and ethylene glycol. It is also preferred to have water contained in the
washing solvent,

The low molecular weight polyphenylene ether can be obtained by drying or

devolatilizing the wet low molecular weight polyphenylene ‘ether. There is no



In a 1.5-L jacketed reactor equipped with a sparger to introduce an
oxygencontai ning gas, a stirring turbine blade and a baffle; each at the
bottom of the reactor, and a reflux copgenser in a vent gas line at the
upper portion of the reactor, 0.2S 12g of cupric chloride dihydrate,

1. 1062@ anfic@B%lhmitatiohl ar ithe alythg. 3A B pIgthef kiiwm e thoitly lcafii bre ap PLi&D3Fgr of
N, N, N, N -tetranet hyl propanedi am ne, 211.63g of nethanol, 493.80g of

n- but areglamphel 488ddlg dfyed, Hvatunet dyyqrhersplrayvdr e rcharqgedubel beyesinghtheriakd o
of each sol vent conponent was n-butanol / met hanol =70/ 30. Under vi gorous
stirrirmgp thehesihtEspdoiatllyoirgfngisy gerfe fabdynchirée s par gatenas istdrdaed Takowgh at e
of 180ml/mn. At the sane tinme, the polynerization tenperature was adjusted
and kepuchta My#QC thy law rmdiecihag weizgatpaigphadileme iemhdrhef jtabk edventiva is
pol ymer solution becane a slurry in progression. No adhesi on was observed
on the ab¢gicedr iduhe nfprithefpel powdezaDicoolatil2Ativinnut es hethed fHadntéMprises
initiation of oxygen introduction, the introduction of oxygen was stopped
and a Iéfaingeusligileusolbrnofant rthpdiles diy ulmasialgt thaf resultant wet low molecular
et hyl enedi am netetraacetic acid (a reagent manufactured by Doujin

Labor atvorigks polfpheaslcaddether 0 Thied ¢vedatitianti o pdhyrles zfat | @manplxt theemedlid dl
heated to SOC. Then, hydroqui none (manufactured by Wako pure Chem cal

| ndust mleseinl_twkt) lavas madkchadart ovdipkt motyplremyldriet leehday id i dulplptiedand keaplatat
50C until the pol yphenylene ether in the formof a slurry turned white.

Af t er tdeeokitilizayiolneepiredenhétteydenefromolay pihe nyhidénedesbohailizibgaianddcity under
filtration of the m xture was charged to a nethanol washi ng sol ution 20
corlfai mionting0%odbainea ghtlegfandathermethiod wlidretredn atde §fe cbherineswlthamt low

m xture was filtered, and nethanol containing 50% by wei ght of water was
dri zz| exblevear eaglit polyahenylenobtlairnis weproehyipbé vyl eneingt fresbtalhe meds of
pol yphenyl ene ether was vacuumdried at 110C to obtain dry pol yphenyl ene
et her . ldWempisgnlagaw tight @odyprengienehatheeslilthampie @al iphermind eméleedlivdin avbsy
56, um and no particles larger than 1000, um exi sted. 25 Reduced viscosity
(rasp/ ¢he spivend, andltbenlthe meisghf thie dowi motdcahyr gledgs polapbédylome ether is
tenperature (Tg) and dielectric constant were neasured. The results are
shown ifprcpdbbet. IAnEodhgy eehods2thifhdesaitednik¢tedd cas also Bbeanpped Thas low
repeat ed except that the weight ratio of each conmponent was changed to

n- Bot amuileedahareag 303170 heNd e nella thesir orb tovas d Glys deweddltibima tibue is éd ¢l e if o 0bu roif rag
the polynerization. The nean particle size of the resultant pol yphenyl ene
et her wadeBar anmmasmdnridiparveintioas il &v pefetrhdno 1000¢aitheekive tnedlec il aEachght
measurenent was carried out in the sane manner as in Exanple 1. The results
are shoetyrbhenYkdsleesthier Bxamppvde8by grinding and the like.

The low molecular weight polyphenylene ethers of the present invention

have excellent therinalrresistance and electric properties so that they are very

20 advantageously used for electronic materials, which are required to have a low

dielectric constant and low dielectric loss. Since the low molecular weight

polyphenylene ether powder of the present invention has a small particle size, it

dissolves in the solvent extremely rapidly when used for example in the process for

producing prep leg and in the processes thereafter. In addition, it can be preferably

25 used for electronic materials fro.m the viewpoint of productivity because of its
excellent reactivity with various reagents for modification reactions.

Moreover, thé low molecular weight polyphenylene ether of the present

invention can be advantageously applied to various thermoplastic resin ;:ompositions,

thermosetting resins and the like. The low molecular weight polyphenylene ether is



The same nmethod as in Exanple 1 was repeated except that the weight ratio
10 of each conponent was changed to n-butanol /et hanol =10/ 90. No adhesi on
was observed on the reactor during thespol ynerization. The nean particle
size of the resultant polyphenyl ene ether was 39,um and no particles

| ar ger cpablel@0Plastitigin s ved o u Ealvdy mopdsstiicersd it covap ogidromis sd thuat it eart be usadre
manner as in Exanple 1. The results are shown in Table 1. 15 Conparative
Exanpl esla phetistaee. HevHbdeasaline Exlaatpghe 1dwwasleacapaaw eighe potypthenlybtnet dtder

wei ght ratio of each conponent was changed to n-butanol /rnet hanol =0/ 100,
that i of thetiraroit wasnuisedaasbaapplied solnvetitied adyphenydeohey rirer zattaiordpey i od
changed to 240 nminutes. No 20 adhesi on was observed on the reactor during

t he polwshng iz atdrovl High medacplart welght spalgpbénylhee r ethat t @ntcopodiyypeeny | @ne
ether was |5, um and no particles |arger than 1000, um exi sted. Each

meagur émpmevementcarflaidétyout in the same manner as in Exanple 1. The results
are shown in Table 1. 25 Conparative Exanple 2 The sane nethod as in

Exanpl e 1 was Expepleedoextbepusd¢ haith astierswlplasnic, rasibutimciole sdbur atamtplej t h
wat er was used singly and the polynerization period was changed to 240

m nut esony®sHidrss wvdth wepolgbyeenedeon (imdudoec rolb e miypredie ppbisyymeni zats on.
The mean particle size of the resultant pol yphenyl ene ether was 25 39, um
and no rpsimt iABesesimagdrth¢ hike)1000] yamidxirstieda pedpdlchimasyinnepdlyeas: cavinj ed
out in the sanme nmanner as in Exanple 1. The results are shown in Table 1.
Conpar at ligeidegenspdlere8ing tRhemgpleetiaeldsoedmas or nh&itkep| vehile wasmpbpeat 8t except
that the weight ratio of each conponent was changed to

xyl18neMitlbut ahermasattiagoresén/ DG RdE, aft wethahol awasmpssitioas wdthaahiepgxy,

sol vent. Miuch adhesi on was observed on the reactor during the

pol ynmeninsaturpied potge stemrpodanteitbd e, sirosslioked heyl, dd s keimigol phehetiylrenia et her
was 920,um and particles larger than 1000, um existed in an anmount of 46%
by wei ¢h¢ like. The thermoplastic resins and thermosetting resins are however not limited to

these examples. In particular, the low molecular weight polyphenylene ether has flame
retardancy, which is inherent in polyphenylene ether, so that it is useful as an
15  additive to give thermal resistance to a substance having low thermal resistance or an
additive to give flame retardancy to a substance having low flame retardancy.
Particularly, it is very useful for improvément of 'polystyrene or thermoplastic
elastomers.
When a composition comprising the low molecular weight polyphenylene
20 ether of the present invention is prepared, 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 and talc. Examples of the stabilizers or
25 modifiers include, but are not limited to, phosphites, hindered phenols, sulfur- =
containing antioxidants, alkanolamines, acid amides, metal salts of dithiocarbamic
acid, inorganic sulfides, metal oxides, carboxylic anhydrides, dienophile compounds
such as styrene and steakryl acrylate, and epoxy group containing compounds. These

additives can be used either individually or in combination.



10 Each measurenment was carried out in the sanme manner as in Exanple 1. The
results are shown in Table I. Conparative Exanple 4 The sane nethod as in
Conpar ati ve Exanple 3 was repeated except that the 15 pol ynerization period
was changed to 55 minutes. Miuch adhesi on was observed on the reactor during
t he pol yneri zaf¢mponcfie corstit upiagt the | resigi gempdsitine coesaihinantheplolwy plodeyulene
et her was 850,um and particles |larger than 1000, um existed in an anount of
38% by weaglhpolyphehylerastiraneihthewsrs s err inivedtiontcan rbet inéx eslaime ampmnemeasFon
Exanple 1. The results are shown in Table 1. 20 Exanple 4 The same net hod
as in Example 2 sedstiorpdenddgexvepevehailizagionamptienl extonfsoumdatiag motteus e
conprising 126g of 2, 6-di net hyl phenol and 54g of 2,3,6 trinethyl phenol was
used. Nonddhesiiver, kasadiysdlfengchedmixse orghetiibke cdurbengsdadae 25 pol yneri zati on.
The nean particle size of the resultant pol yphenyl ene ether was 43, um and
no particles larger than 1000, um exi sted. Each neasurenent was carried out
in the sanme manner as in Exanple 1. The results are shown in Table 1.

Exanpl €x8mplegs The same nethod as in Exanple 2 was repeated except that a
m xture conprising 126g of 2,6-di nethyl phenol and 54g of 2, 6-di phenyl phenol
was used as a Pirepoisenioinyentidp WilllEOGgsofibed in more detail with reference to the

N, N, N , N -tetranet hyl et hyl enedi am ne was used as a di am ne being a
conponéatlowing Hixanmtlas,ydut thheinyehtiver slratldomot depesmttured wasb&nghaimged t o
60C, and the polynerization period was changed to 180 m nutes. No adhesion
was obsker¢ed on the reactor during the polynerization. The nean particle
size of the resultant pol yphenyl ene ether was 33, um and no particles

| adBer than 10DGhunessurement. wEncivrhsiasur kg megte dedescriddd dgliown the 'same

manner as in Exanple 1. The results are shown in Table 1. 10
(1) Reduced viscosity (nsp/c)

The reduced viscosity of the polyphenylene ether, which was obtained in
each Example and formed in a 0.5g/dl chloroform solution, was measured at 30°C by
using an Ubbelohde viscometer. The unit is dl/g. |

15 (2) Yield of polyphenylene ether
The yield of polyphenylene ether was expressed in weight percentage of
dried polyphénylene ether to the phenolic compound used.
(3) Molecular weight distribution
The molecular weight distribution was determined using a working curve
20 which was obtained from ethylbenzene and standard polystyrene samples with a gel
permeation chromatography device (“SHODEX GPCsystem 21” manufactured by
Showa Denko K.K.). The standard polystyrene samples used above had a molecular
weight of 550, 1,300, 2,960, 9,680, 28,600, 65,900, 172,000, 629,000, 996,000,
1,960,000 and 3,900,000. Two chromatographic columns (“K-802.5” manufactured by
25 Shodex) connécted in series were used. The measurement was conducted using
chloroform as a solvent with a solvent flow rate of 1.0ml/min at a column temperature
of 40°C. A UV detector Was used as a detector. The wavelengths of ultraviolet rays of
254nm and 283nm were used to obtain a working curve of standard polystyrene

samples and to measure the molecular weight of polyphenylene ether, respectively.



Exanpl e 6 The sanme nethod as in Exanple 1 was repeated except that the

wei ght ratio of each conponent was changed to n-hexanol / nmet hanol =10/ 90 and
a mxture conprising nethanol /water=90440 (weight ratio) was used as a
washi ng solvent. No 15 adhesi on was observed on the reactor during the

pol ymerSazgtlepnwefhedinmdmepairt | dilercfbee ofidt e resulti@ntsopaiomhérmmh enariet her
was 54,um and no particles larger than 1000, um exi sted. Each neasurenent
was carsubeidnoes nioh dikelgedreveranrmmovad usingxanpbmabianeT hidter o stilst sulge etesheomn
in Table 1. 20 Exanple 7 The sane nethod as in Exanple 2 was repeated
except ndrsurdn&Gdi Mlthyhglkeniar weipghai disgbBido @Ywrdhy aof ratio of the weight

2, 2-bi s(3, 5-di net hyl -4 hidroxyphenyl ) propane was used as a phenol conpound.
No adhesemgewaslohder wedgbn (Mwe) rnedchombeitiravatpgehenqdedwinervedghi Mn)Jheadrean
particle size of the resultant 25 pol yphenyl ene et her was 42~Cm and no
par ti clodsaingdger than 1000, um exi sted. Each neasurenent was carried out in
the sanme manner as in Exanple 1. The results are shown in Table 1. Exanple
8 27 (¥hPasticte st hbdobhphenylexanpher 1 was repeated except that the wei ght
rati o of each conponent was changed to

n- but anol / net Helropokyplemehils/ tthe254aitled NO eadheBk omplead e odifterdy @édlon whe
reactor during the polynerization. The nean particle size of the resultant
pol yphenyseainahatugdr anaizvb4haviingandsize phrl,0602m, | ardyehe t frdpp benhQ0fk Usther

exi sted. Each measurement was carried out in the sanme manner as in Exanple
1. Theremsiding @r ehshieowe iwasTablighel. Tompalgthevgldncanthee fasdaetahtbuph tke t he
nmet hod described in the Exanple of U S Patent 10 No. 6, 211, 327, the reaction
wadOcarsidvedw auitlis phlesedl ip, m2thaad] nemiryéyplahelpandslepaky merreatdsing,a st olt ypne
solvent at the tenperature of 40-45C with stirring while supplying oxygen.
Then, tphetislgppky anhlyzey dE8ALRS 280 @D padufAnuaguep himalzi icorpahtion). In the
nitrilotriacetic acid was added with stirring in nitrogen atnosphere to

ext ractcage odpperthe ks of ipolyfplenpidner ethhasemandnpeat et sieve hexceedgesavur e
of 55C, which was kept for 15 70m nutes. The reaction m xture obtai ned was
separ atberd wienglat todl thenevgighs eofnties gotalpoblyphenyleare edteherthasardicts odivedofind
a wat er phase where copper conpound was di ssol ved using a sharples

| i qui d-plolyphiedytrastathéuges dehgmieslitd &n1,000kmphenyl ene et her sol uti on was
condensed by renoving toluene until the solid portion becane 65% and then
t hd5corfdkfded tsorsitipornemasradeseo( Tr)idfi pedgphmiyhgneactdevol ati | i zati on extruder
to 20 obtain pelletized | ow nol ecul ar .wei ght pol yphenyl ene ether. The nean
particle size Tfe tghessr bzpbitiont tpobgphanry venemethgedwhy stohningakvire twidte
1000, um and particles larger than 1000, um existed in an amount of 97% by
wei ght heRdag dean Vi0SE€dei 300 °Cr atsthe apte abR@di/imin unsliegiitrogest atinmsiphers, ugingss
transition tenperature (Tg) and dielectric constant were neasured. The
resul t ditfeeensiadwganmingddlerimet@5(Pyrisl, manufactured by Perkin-Elmer Japan Inc.).

The glass transition temperature was obtained from a specific heat curve of the second
20 scanning.
(6) Dielectric constant of polyphenylene ether
A polyphénylene ether was press molded by using a lﬁold having a size of-
150mmx150mmx2mm and a press molding ~ machine (test press “YSR-10”
manufactured by Shinto kinzoku kougyousyo Co.,Ltd.). Using a part of the resultant
25 press molded piece, the dielectric constant at 1 MHz was measured based on JIS-
K6911. As a measuring equipment, Presion LCR meter (“HP-4284A” manufactured by

Hewlett-Packard Co.,Ltd.) was used.

Example 1



Exanpl e 9 According to the nethod described in Exanple 3 of JP-B-59-23332,
the polynerization was carried out. Wile supplying oxygen, a toluene

sol ution containing 50% by wei ght of 2,§-dinethyl phenol was added over 35
mnutes to a 28 tol uene solution catal yst conprising cuprous broni de,
hydr ogen brom ea ING N jabketdsiuteplcedrhedupedi siiihne sp i gér db netrdoyhe1abuixylgant ne
and di -n-butyl am ne. The supply of oxygen was stopped 74 mnutes |ater. An
aqueouscoaddintigppasnfa stheing iwbdicubladalamdof b efftey leankedi amé better apart feacag| d
was added to the polymnerization mxture, and the 5 m xture was kept at a

t enper sndr & roflu¥@Cnddiner ieacvemngas Khene thbuaparefdomicn sepive asador,.a512g

t ol uene phase where a pol yphenyl ene ether was di ssol ved and wat er phase
wher e cdpperric oiponide dihgddites ol Medgust 13§ % lgldasqtilesicl aqdi &-.6i71pY @f di-n-
centrifuge. Then, the resultant m xture was transferred to a centrifuge
mangdf adtuty@diby, SHA3Fizest TONpN’,NO-tebrhaierh yd p pgplayiptiamihene1 eteer ofs @l ewhd o,
cont ai ni ng 26% by wei ght of 10 pol yphenyl ene et her, which was determ ned
"(A). " 4R3) Stk of entbptamil pitdtlisOrNg afik2, b dimealny lpt et cloaterd adliegedraVhagvdght
stirring turbine blade and a baffle inside thereof was used. The

pol yphantibené etdhersobwnut compsfelt” waasndhasgddnthahbe-7023K Und2h argdWbis
shown in Table 2, Condition a, and the tenperature was kept at -10C by

| et ti ngtiariogol that iftrodudtivnt bd pagkeat fwhinl ehetsipargargwakuktanerd, afeid hanel oof
whi ch the tenperature 15 was adjusted at -10C was added i n an anmobunt shown
i n Tabll80ml/mOandit thersame meatheepalymerizaciondiegiperatatd @anfadpmtbbnnd kapt at
poor sol vent and tol uene as a good sol vent was net hanol /tol uene=2:5. Wen a
sl dfry 4REr ey mntpod ygihgray heatén einfealiumeis fheciackhétt attedp by nfee ool i tign the€ame a
solutions with each other was obtained, it was filtered with a nutche and
washed sbyrryr ix zpiaggessdohandb eflhedipehwake obeemyed atour ehwase 2o addwishgdtiieo
-10C. The obtained filtrate was vacuumdried at the tenperature of 140C for
1 hour poiyeerigriopal 29 chinweydath froe tkesuhitéatiopalfy phpged émeodtdtéon, weis
42, um and no particles larger than 1000, um exi sted. Each nmeasurenent was
carri ednigadu¢tion eé oxagen rregsnetopasd iand Bx 467 equeouThe e loff Strigroa ssvomrs ailn
Table 1. The sane process was 25 carried out under the conditions that the
wei ght of sgthpenediaminptetlacetdc acpbdr Sofagnmanafictitrol usnd agim Lgborhtsdkyent
were 5.0(Condition b), 7.0(Condition c) and 12.0 (Condition d). Under any
of 18he wasnddde¢bnts, thhergoltymerpolpmepreéopi mitteck,asnd peattd ctee $07€. nThen,
particles |arger than 1000, ccm existed. Each neasurenent was carried out in
t he sad¥dpeavireneémppufactynot ebyl Wakve pres Ghesicalelshotmes, Lt@abves ladded 2@
Exanpl e 10 The same nmethod as in Exanple 9 was repeated except that the
preci pithamistire difpleria Litdenand sppingte?0 tundl the Pohyoiht i plene.ethbrdiar thanfo rof
the conditions, the 5 polyner was precipitated as a particle and no

parti clPés? [SHIgertutsdn whago, Afteexhetsderry Brsiomesawhitenevett pelspbenrylere edhdr i n
the same manner as in Exanple 1. The results are shown in Table 1.

Conpar &btajaeEbanpileagonpofTike gaikurtevhsdehasedd tExamitbatowarashimgeatladion
except that the precipitation tenperature was changed to 30C in Condition
a. 2n fﬁp@lwﬁﬁ(f%otm wrigly pf teater) and stirred at 60°C. The resultant mixture was

filtered, and methanol containing 50% by weight of water was drizzled over the
filtrate to obtain wet polyphenylene ether. The wet polyphenylene ether was vacuum- '
dried at 11d°C to obtain dry polyphenylene ether. The meén particle size of the
resultant polyphenylene ether was 56um, and no particles larger than 1000um existed.
25 Reduced vi§cbsity (nsp/c), yield, molecular weight distribution, glass transition

temperature (Tg) and dielectric constant were measured. The results are shown in,

Table 1.

Example 2



pol ynmer stuck on a stirring turbine blade and fornmed a mass so that it was

| npossible t,o continue the operation. 30 Table 1 MEASUREMENT RESULT No.
of experinment' ~sp/c [dl/gJYield [% Wgan Particle Size [, umIMv MhTg

[C] Dielectric ConstantEx.

10. 11697561. 89185229 Hxe tAOd B8 298Bxdm B2 16 %25 32 hxat80.«3 ¢bAB8H3A1 .tA2 WA gh 6 H5Ep. E

X.
10. 070861 54¢1B5k3& B0 Cowps Eohad@e § 727 630 12tan6 /ARZh #bTefy.78x . 86. 476879202a582|

52. 45Conp. Ex. :
40. 195648502d4302062. reAEXar4 0ufif g 98v%3 po Baies82ut bREXT IR0 .niEAAI B33 21k OsligO 20 15 Ol .
60. 08598541. 891692. 48Ex. 70. 08598421. 871672. S3Ex. 80. 10397591. 881832. 48Conp. E
X. SO0. 122sul600 2 o6 BAI6AY 1 &BErthed va. IQ00,0066140 PaiBA2s 47dg%r than 1000um existed.
9- b0. 116923501. 821882. 47Ex. 9-c¢0.112926251. 931852. 50EX.
9-d0. 11223286250 81h8HR wabkoarrit0-cal . ih2¢h89¢h3ikl nA180 s 46 Qotgmfdé. 1.6Mat results
preci pitated Table 2 PRECI PI TATI ON CONDI TI ON Condi ti onabcdPol yphenyl ene
et her <ot shewn iarfabld lwei ht 70403020Met hanolt b i h1301601 70180ar s we
t Met hanol / t ol uene wei ht ratio2.55.07.012.0
Example 3
The same method as in Example 1 was repeated except that the weight ratio
10 of each component was changed to n-butanol/methanol=10/90. No adhesion was
observed on the reactor during the polymerization. The mean particle size of the
resultant polyphenylene ether was 39um, and no particles larger than 1000um existed.
Each measurement was carried out in the same manner as in Example 1. The results
are shown in Table 1.
15
Comparative Example 1
The same method as in Example 1 was repeated except that the weight ratio
of each component was changed to n-butanol/methanol=0/100, that is, methanol was
used as a sole solvent, and the polymerization period changed to 240 minutes. No
20 adhesion was observed on the reactor during the polymerization. The mean particle
size of the resultant polyphenylene ether was 15um, and no particles larger than

1000um existed. Each measurement was carried out in the same manner as in Example

1. The results are shown in Table 1.

25 Comparative Example 2
The same method as in Example 1 was repeated except that, as la solvent, n-
butanol saturated with water was used singly and the polymerization period was
changed to 240 minutes. No adhesion was observed on the reactor during the

polymerization. The mean particle size of the resultant polyphenylene ether was



31 Referential Exanple Using the pol yphenyl ene ethers obtained in Exanpl es
1, 2, 3, 4 and 7, and Conparative Exanples 3 and 5, the dissolution rate in
nmet hyl et hyl ket one was neasured. The neasurenment was carried out in the
manner described below. First; 5 100g of methyl et hyl ketone was charged in a
round- Béumorred 69 askticlandarger thramdl QEtn yxiss¢ Eachnmgasdtreest was earraéd bhe
tenperature of 20C. 20g of pol yphenyl ene ether obtained in each Exanpl e and
Conpar dtithe sExanpimenas ioEwaggde tihditei msulExespshdvreicdablenher e t he
pol yphenyl ene et her of Conparative Exanple 5 was charged, the m xture was
first cloudy, and then becane clear. The tine fromaddition of the 10
pol yphenyl ene ether until clarification of the solution (dissolution tine)
was nedsumpadatiVhdxeompdé 3i on in the flask at di ssolution was observed. The
results are shown in Table 3. Table 3: DI SSCLUTI ON TEST OF
MVETRIYLETHYLKETONEs Bhe smdthod @s ii Brenngla Gowdk tre penth secaedfiet tAd whkixht ratio
20. 87Ex. 30. 75Ex. 40.92Ex. 70.95Conp. Ex. 3-Not dissol vedConp. Ex. 530Mass
gener atodctath odirponiehe wasl ghpheed @ xglateled uahtodinnatan ol =6 D2 0FXGMpk as e thagtol
used, the dissolution tinme was about 1 m nute and no adhesi on was observed
on t he wasnesedvsl 4 wafshingesdlvemstk Migh & dtee scas & asfobpelvgghengieerta catrharrinbtiad ned
in Conparative Exanple 5, the dissolution tinme was 30 m nutes and a mass of
pel | et polpmeyertéomt dde amdamdpwtiete 20zomft Hee irandramvapdlyphetiylené | adlkr Whe
mass was hard to di ssolve. The present invention has been described in
det ai | Ha0um, rafdepertédes dargeecthkn cl Hifhadiexintd inher eafounk tofwWbts be apjmitent
to one skilled in the art that various changes

10 Each measurement was carried out in the same manner as in Example 1. The results

are shown in Table 1,

Comparative Example 4
The same method as‘in Comparative Example 3 was repeated except that the
15 polymerization period was changed to 55 minutes. Much adhesion was observed on fhe
reactor during the polymerization. The mean particle size of the resultant
'pblyphenylene ether was‘ 850um, and pariicies larger than 1000um existed in an
amount of 38% by weight. Each measurement was carried out in the same manner as in
Example 1. The results are shown in Table 1..
20
Example 4
The same method as in Example 2 was repeated except that, as a phenol
compound; a mixture comprising 126g of 2,6-dimethylphenol and 54g of 2,3,6-
trimethylphenol was used. No adhesion was observed on the reactor during the
25  polymerization. The mean particle size of the resultant polyphenylene ether was
43um, and' no particles llarger than 1000um existed, Each measurement was carried out

in the same manner as in Example 1. The results are shown in Table 1.

Example 5



32 and nodifications can be made therein wi thout departing fromthe spirit
and scope of this invention. The present application is based on Japanese
Pat ent Application (Japanese Patent Appkication No. 2002-63626) filed on
March 8, 2002 and the content thereof is 5 expressly incorporated herein by
ref erence. 3Bhd rrduet medhodppl icabxdmply Rnwhaberepeesdnexcapteritat om, mitterd ow
nol ecul ar wei ght pol yphenyl ene ether having a specific nol ecul ar wei ght
di stri ompoisiegHi2bgtof Ridghindikyiphknolesidttdgod 2ueddipherylpbntoleivectusid as a
properties, and exhibits excellent solubility in a solvent and 5 reactivity
by i n cdseobfcompeupdnwdel6Flgr nf NIRUN, N tteitsinesheletlatlkye dainti @b lversf 0sed as a
el ectronic materials and nodifiers of other resins. Said | ow nol ecul ar
wei ght ddyohinshéridene @mnipmeoannfbehproadilyed efd ipoil pntliyatherc otediprgatioe t Wies
met hod of present invention. 34 CLAIMS 1. A | ow nol ecul ar wei ght
pol yphehyhgere tet HETC, wandHhhgsolameedaten pdrsabsydsy changed/ o) ,188s miraesr &b at
30Cin a O Sg/dl chloroformsolution, of 0.04-0.18 5 dl/g, and a nol ecul ar
wei ght adhsgiphbuts obserfved. &r 2h& rectol Waringwtirepp elyu eaizaniwing NEh ep aley p hpnryilcéne
et her according to claim1, wherein the glass transition tenperature (TQ)
of sai digzoloypthenydsehtenetirdyphanylepr eshent wds B3 une afid| 1 owangcleguarganthdd Tg
(G > 600 x (r~sp/c) + 105 3. A polyphenyl ene et her powder conprising the
| ow noll@@gymrex/igieghtEach measurement was carried out in the same manner as in Example
1. The results are shown in Table 1.
10
Example 6
The same method as in Example 1 was repeated except that the weight ratio
of each component was changed to n-hexanol/methanol=10/90 and a mixture
comprising methanol/water=90/10 (weight ratio) was used as a washing solvent. No
15 adhesion was observed on the reactor during the polymerization. The mean particle
size of the resultant polyphenylene ether was 54um, and no particles larger than
1000xm existed. Each measurement was carried out in the same manner as in Example

1. The results are shown in Table 1.

20 Example 7
The same method as in Example 2 was repeated except that 2,6-
dimethylphenol containing 2.5% by moale of 2,2-bis(3,5-dimethyl-4-
hidroxyphenyl)propane was used as a phenol compound. No adhesion was observed on
the reactor during the polymerization. The mean particle size of the resultant
| 25 polyphehylcne ether was 42um, and no particles larger than 1000um existed. Each
| measurement was carried out in the same manner as in Example 1. The results are

shown in Table 1.

Example 8



pol yphenyl ene ether according to claim1 or 2. 15 4. The pol yphenyl ene

et her powder according to claim 3, which has a nean particle size of
5.0-1000,um 5. The pol yphenyl ene et hepypowder according to claim 3, which
has a nmean particle size of 5.0-SOO um 20 6. The pol yphenyl ene et her
powder accor di Alge same|naéthr 8, asvili Evarhpls b wmsasppaeticxdcepssilze tht voeighB804jam
7. The pol yphenyl'ene ether powder according to claim3, which has a nean 25
particld skole gfmppmnlOdasincha@gedhy pobyphehyetne odtdydene@idis. 280005 diNg t o
claim 3, which has substantially no particle having a particle size |arger

t han 10@0peion wag®bgervEdeon dhe mehaouldaringetighpolymherplaeinpnl. €hiee @tchar particle
according to claiml1, which is obtained by polynerization of a phenol
conpoursdzd 9ft e prsadientepdfphenyatnd golterawds oidugenascdni@imirtiglegakarger @hanThe
| ow ol ecul ar wei ght pol yphenyl ene ether according to claim9, wherein the
pherol 100RpoUexistedmFraich ose asuPe e i weg by ghilemg] in the. safteemhonened écBlkample

wei ght pol yphenyl ene ether according to claim9, wherein the phenol
conpourld The respitxace ehewmpn Tabhgl2, 6- di net hyl phenol and 2; 3,6 10

trinmet hyl phenol. 12. The | ow nol ecul ar wei ght pol yphenyl ene et her according
to claim9, wherein the phenol conpound is a m xturé conprising

2, 6-di met hyl phenol and 2, 6 di phenyl phenol. 15 13. The | ow nol ecul ar wei ght
pol yphé&rympatetize Hxampdedr di ng to any one of ’

~According to the method described in the Example of U.S.Patent
10 N_o.6,211,327, the reaction was carried out. Namely, 2,6-dimethylphenol was
polymerized in‘,a toluene solvent at the temperature of 40-45°C with stirring while
supplying oxygen. Then, the supply of oxygen was stopped. An aqueous solution of
nitrilotriacetic acid was added with stirring in nitrogen atmosphere to extract a copper
catalyst in the water phase and heated to the temperature of 55°C, which was kept for
15 70minutes. The reaction mixture obtained was separated in’a toluene phase ‘where a
polyphenylene ether was dissolved and a water phase where copper compound was
dissolved using a sharples liquid-liquid centrifuge. The resultant polyphenylene ether
solution was condensed by removing toluene until the solid portion became 65%, and
then the condensed solution was devolatilized using a devolatilization extruder to
20 obtain pelletized low molecular .weight polyphenylene ether. The mean particle size of
the resultant polyphenylene ether was not smaller than 1000um, and particles larger
than 1000um existed in an amount of 97% by weight. Reduced viscosity (nsp/c),
molecular weight distribution, glass transition temperature (Tg) and dielectric
constant were measured. The results are shown in Table 1.
25
Example 9
According to the method described in Example 3 of JP-B-59-23332, the
polymerization was carried out. While supplying oxygen, a toluene solution

containing 50% by weight of 2,6-dimethylphenol was added over 35 minutes to a



clainms 10-12, wherein the phenol conpound further conprises a bival ent
phenol represented by the following fornmula, (1): OHOH\ \ W/ X ~1) 2 Qz
20 wherein QL and (z each represents eigher the sane or a different
substituent and represents hydrogen, an al kyl group, a substituted al kyl
group, tahucreabdytiogrouplysh compsisitgiicegrarsabiopidgr budrogan mroydidgr OYN, -dd-t-
substituted aryl group, an al koxy group, a substituted al koxy group or
hal ogenhutXlethplenediantise aN, Nl dipldtyilen-hy drlomandond dési- cue 1 aniched dthevaippVe of
t hereof , oxygen, sulfur or-a sulfonyl group; wherein each conbi ned 25
posi ti orkygeneweh sCrpradd7X migiukes tder.oAthoyueoupaoviutpasiofihe widodivmsgechbft o
t he phenolic hydroxyl group. 36 14. The | ow nol ecul ar wei ght
pol yphesthyemed ainhigeteaz@oetde napid owed aidided, tonies giohyh ez otddéal msttucgmpid ses a
copper compound, a hal ogen conpound and a di am ne conpound represented by
t he 5f ol hiowiireg Waor kb qt2)p: tehhRgalr¢ &@f )70R2. Rbhé rebai@ MmRtureRhbtRAedndraR4
each independently represents hydrogen, a linear or branched Cl-6 al kyl
group, sepiintedhanpz gulsaet platse t wizgredo podyphenylesenthehywiogeéssohted had saner
time; and RS represents a |linear or methyl-branched Cz-5 al kyl ene group. 10
15. ThepHagw wizirecubper venpghindwhy dienyteanesiet heshaaglesr tjuid-1i guidl @inkmifide.
wherein the catalyst further conprises at |east one of a tertiary nobnoam ne
conpourithendha rsadondanixtneEneasitrast¢ampdund. céirifégpmaaessctind py Shueplag
t he | ow nol ecul ar wei ght pol yphenyl ene ether 15 according to claim1, which
conpri seerpt heo sétpin of palypherlzangethephsrlotiocorpotatutingn 26ke py eseighe of a
catal yst and oxygen-contai ning gas using a good solvent of said | ow
ol ¥c ul porly pled ngth¢ npethephehydlewas eltehaminad  (Addi Agackegpodpredpitenibnahnkavidh | ow
nol ecul ar wei ght pol yphenyl en~e ether to the pol yphenyl ene ether sol ution
obt ai nexh byesaiathjpdiey nerviizgta otirting puelgingi blatle saf d bofiflenbhadel theravdi ghs
pol yphenyl ene ether; 20 wherein said precipitation is carried out at the
t enper atsgde Tihn pdgpharjenofthedsolwti@DC.(A)7 . wilhehgygod ¢s shacteok dinngn tamomhai m
16, wherein the poor solvent is an al cohol having 1-10 carbon atons.

shown in Table 2, Condition a, and the temperature was kept at -10°C by letting a

coolant flow in the jacket while stirring. Further, methanol of which the temperature

15 was adjusted at -10°C was added in an amount shown in Table 2, Cdndition a, As a
result, the weight ratio of methanol as a poor solvent and toluene as a good solvent
was methanol/toluene=2.5., When a slurry wherein polyphenylene ether was
precipitated by reacting the solutions with each other was obtained, it was filtered
with a nutche and washed by drizzling methanol of which the temperature was

20 adjusted to -10°C. The obtained filtrate was vacuum dried at the temperature of
140°C for 1 hour.

The mean particle size of the resultant polyphenylene ether was 42um, and
no particles larger than 1000um existed. Each measurement was carried out in the
same manner as in Example 1. The results are shown in Table 1. The same process was

25  carried out under the conditions that the weight ratios of methanol as a poor solvent,
and toluene as a good solvent were 5.0(Condition b), 7.0(Condition ¢) and 12.0
(Condition d). Under any of the conditions, the polymer Was precipitated as a particle
and no particles larger than 1000um existed. Each measurement was carriéd out in the

same manner as in Example 1. The results are shown in Table 1.



25 18. The process according to claim16; wherein the poor solvent is at
| east one sol vent selected fromthe group consisting of nethanol, ethanol,
pr opanol , 37 butanol, pentanol, hexangl and ethylene glycol. 19. The
process according to claim17 or 18, wherein the poor solvent further
conprises water. 5 20. A process for producing the | ow nol ecul ar wei ght
pol yphenyl ene ether according to claim1, which conprises the steps of
pol ynmerBxgimpjed Ophenol conpound in the presence of a catal yst and
oxygen-cont ai ni ng gas, and precipitating said | ow nol ecul ar wei ght

pol yphenyl ene EBhheamg methed estindixapfple fewpeolrypetéd akéqn;thiOtivd preii it tien
pol ymeri zation solvent is a mxture of at |east two al cohols. 21. The
pr ocesdempenituiengyats oclpingied 0 1° Ghiar Sondithen pol Ymderi Zmyt iodntheokyeditioins, ahe
m xture of at |east two al cohols having 1-10 carbon atons. 15 22. The
pr oéesPodvmer (iasgptegimlaednak6s pahéclei md he potigher lazgéi dmns0DO@h éxbsd.
m xture of at |east two al cohols selected fromthe group consisting of
met handlachembasvgbmepr spanmirriethutuaniol thepemanoinpehexanokxangleet hyhenesults
gl ycol. 23. The process according to claim 16 or 20, which further
conpri ses shoend0 Babdp 1lof purifying a slurry conprising the precipitated | ow
nol ecul ar wei ght pol yphenyl ene et her by washi ng; wherein the washing
solvent is at |east one solvent selected fromthe. group consisting of
nmet hanol , et hanol, propanol, butanol, pentanol, hexanol and ethyl ene

gl ycol Compgzativifxampdedss according to claim23, wherein the washing
sol vent further conprises water. 25. The process according to claim 23,
whileh further Tonprmeesthid astieExaimple 9 was repeated except that the precipitation

temperature was changed to 30°C in Condition a. In this condition, precipitated
polymer stuck on a stirring turbine blade and formed a mass so that it was impossible

to continue the operation.



renovi ng the contained sol vent froma washed | ow nol ecul ar wei ght

pol ypheny

| ene

38 et her

by drying and devol atilization.

26 Th

€ process

according to claim 16 or 20, which furtger conprises the steps of
separating the | ow nol ecul ar wei ght pol yphenyl ene ether froma slurry 5
conprising the pr eC| piTtaateebl IWWEEMWTMWTWI yphenyl ene ether to

ot

hao

L

vl it

obtain a
cont ai ned
drying an
. An. AH. A&

NEL IUVV IIUI
soNwepf fr

H edpedmahi |
s A(s A&SJ

c\,w al

omsg& d

' gaeR

vet-ght—p
watieldow| TG

A&[lP%h A

s AS¥R] Ags

SR

CuUTrel

A s. As

MIIU I La

mgthplol ypheny pcéﬂﬁaéf‘hcr

NSE. /

by
.As. As.|A5s. A

onstant

. As. A. AHs

r4330 7Jp Ex. 2
ca] cal Cal cal

| wr mhc”"Y]
cal] cal ca
)PPyl
ca] ca] ca]
9 -~
] ca] cal ca
**46+++, T
ajcajcalc

A& EAHG. A9s.

ALTEP$

AU/B.7ANS

Al s35éns/ .

A s1.89. A

8] 1.888s.

ALs 49 f ()

1pé9r~a]

“9] r9§] ca

ca] cg?ca] cal c]afZ:a]

ca]lég] (oF:

] c%\]sga] gaj ca]

calBxaJ3ca] ¢

a]Oc@i]Sca

cajdgTa!

39

1.

92

155

2.55

t

akal

TS

£

cal

Ca| [Ca
'\9] rn} ca

cal ~q

cajcglcalca] ¢
ral ca]

a]

1>h C

ca]I%fg] (oF:

al ca]

Toglgel

'CompiB xshi

d0A)7xa

caJléa] c

] ca] 3%1] caj¢

a]xa$ cal capeal ¢

h

a] edlicalfca] ca

EphERE

abC a

.
veni 7
xSH-d

cabcajc

aFeal]Pc%’] c‘a]

CcA} %] ch]

a] ca]4ca]

a| ca|
,_a] c

9]claéj cajc

r‘:ﬂ ca

v

2 5

ra] C

N
a] ca] r‘a]

| &&

P d) !~
ca?rf@] cg]ca]c

C a] C aS]S@a] ca]

cd.3al .

94 1205/ 0!

1: 2H721L422F33

334b444,5

55845074 /BE

r-n'l el eonl

m

9%

cyylca

Ca]
le

cal] cal ca
s lU<<<+=x=F

id>\§/>>>

J \JMJ At

Al o
MJ\J

0.07

cale
uj A A4

#i

cajcajcs
33

2.

10

el

C a]19§]

1] c?’]“%aj da] ca]
. 348.

180

2"50’

2n?22?20@ @z\hA,gg,\/cg,~

Oy d

hal ~na1 ~ o

97
7] bga] c

oanl ~

Al cal g
at-eal€

2] cal

’3

,a]lcg(

ca

calgal ¢a

EEH] %

cajlca] ca
QFHFFFFG

] ca] ca] caff

hGGHQHHI ([

|
care

KKKM

I "aja

ClLaCl LaCl

NG wr |

L:Ol vapro

Hcry

cal

’3 o
u] \.fu

c4d ca] ci

’3
.lu] \.IM

h] dad ca]

=g =g =y

ca]1é5] ca] c

5é”a] da] ca]

ca] ca] ca]

A\

Ca] &3l 8a] cal @aJ]OBa]

1.l

caU]gqa] C

] cal eq ca]

211l ool

o

,a]lcgl§ ca

| caggal OV

ZRSS$S3T* U

uUUVVVIMXOPX
ajcajcalc

YT
& elaPc%*-

121

CQ]%

U"-UJ’/\DII

a] cal cal

ca] Sd1908] ca

o2

%

ke

\lM

a] d&fca

\IMJ AYA"
. $dzddekeef

Nf f f Uggg

lllll

0.120

90

256

1.

1

75

189

47
ceal-eal A

hbhhiifiij

ca] ca] ca]

]
cal

]KKI

1°cR] ¢

II?||||||5U
] a]

\iu})\alliﬁ'
ca] é4] ca

[cal d4

]
carc

Dca] ca

ca

cla#

€

z

aJ

al

ca]1§§] i

PN |
J O
!

a) ca]
+9Qqqq

Tova g

N&dAppy

Arrrss3tt]

UBKJ Y- vvl

(WD, IXDRX Y

ayy@z4{{

h xsnigdsZ] ] c

a] qagzal

cah ] C;

] calseal g

a] caj

ca] ca] ca]

alcajca

Fcatca

cal caP

cajc
cal ca

1 1
aca
cdt

| 93

1
a]
1d

caj ba} Ca
a]l d8fca

cajyvas Y
ca? JéQ] CL] La] 1:

| K} }} E~Hy
a] ca] caj ¢

a] Ea] t@daca]

calrtajcajca
7Elg°2'39’2 Xsh

s

calc

fcal

cajioa]

al ca];ca]

ca]caboa]ca

ca'mpv

%

ihkpgp! h

Bum]sxsr id_Z]

] ca] ca] cq

 C8mp R

n

]calcalc

rajcajca

1r~n Pf

fcafcajcaic

calcal 990U GoV} xsni

-

RAE 0]

ey

dJ

cal calcalcalcal cal ca

C

fcajcal

alcafcajcal ca
]calc

a)J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ca] ca] ca] ca] ca] ca] cal B4' & <?
94 9/ KC} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] cal ne Sr

T, y" hux

\'}xsnid_Z]]ca]ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c

a] ca] ca] ca] calgalgal calpral epligahgan EW@@IWS”' d_Z]] ca] ca] ca] ca] ca] ca] ca|

a] cal ca] ca] ca] ca] ca]

a] ca] ca] cal ca

a] ca] ca] ca] ca
ca] ca] ca]ca] c

ca] ca] ca]calcalcalcalcalcalcalcalcalcalcalcalcalcalcal

ca! ?7TMcW, C'nzdlqlon a c d

_| wr mhcM Y] Ealy prd 5at eak ik Galaadic f] caJ cajlca] ca] ch] caé cajca] ca] C
] ca] ca] ca] ca] ca] ca] @aksal € ok o) ,al .xdc 40 3

S(u] w mhc/"™Mttahoh| ca] ca] ca] cal ca (ba] da cg\éca caﬁ]z aJ¢allcaJc
] ca] ca] cal ca] ca] ca] Qa]rmal])caz]e(:gaa]ty; 0| Ui 's}Xshni d Z]? a]
a] ca] ca] cla¥ieeanal/cclpernd ca] ca] ca] ,a]%g] ca] g]d:a] ca],}:g] caJc §
a] ca] ca! sitvkY}t h-0| G bQwxighitdaidp)] ca] ¢a] cd] cd]jca]ca]’cal ca] cdjcal

Jical] ca]ca]ca] c
ca] ca] ca] ca]c

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calca

ca

ca! 5r Xhb&ups@ xsni d_Z]

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
] cal ca] ca] ca] ca] ca] ca] ca fgf Hf $10%& () - S$109%6&' () - fs$10%& () -sf 10%& () -

10%&' ()- fo90%5& ()-9)

r1A2f &s$1096& () -f $s$1096&' ()-! @ ) 10% & && () -f

1096& ()-f31096& ()-! D&(10941& ()-r43] >l 4&1096& () - Z! S2S#10%h& () - SsOY109%%

& ()-S $109%6& ()-IN (*10% x; x& () -

S(*10%@a& () - 33xmbC 10% 0& () -

105 105



105S9<s$109%& () - SF: s$10%& () - S8$10%& ()-S 6$10%& () -0

7aBmbCy10% o0& () -y$10% o0& ()-!&10% o' 0&' () -y$10% o0& () -y

$10% o0& ()-y, $10% o0& ()-J6 dEnbCz 31

10% o0& ()-y"10% o0& ()-f$10% o0& ()-f$10% 0& ()-''10% 0& ()- z 10% o0& () -

)} A 2niRGHyreB4 0 Boxagiply - | | &(*10% ' & () -f &P10% 0&' ()-! 1 $%40% 0*0&' ()-f"$10% o

& ()- 9 &10% o0& ()-PPdYNC 10'0 10'o0

10' 0S' 6$10% o&U¢ing&Yi4 IO Yp &l y13nd e ARIOWDEA i} fi® ERALOIPle& 1| )2, 3,f4 and 7, and

10% o0& () - (YdEYNC g&10% & ()-y %0%& ()-y$10%W & ()-2z

10% & Qompyesige ( Exympledos3& ang- 15|, aBMNCHi 084 & (Jate in methylethylketone was

109% & ()-!DO&10% " & ()-y$10% & () -y$10% & ()-y$10% & () -1 LI aBYNCHI . &10%&' (

) - ! @smeas0ed: gIEg nicaFaotieit( a9 RiOed &ut) iny BilDWaine) -deSaA%E & Hellowa W@ 10"

10"

10" £ &< 0020 & fpthy) SEBKEDoH ¢ & afs) cfak DU &' ro)n &I O fl)as]Ef 20D Wil ed) gt HY<VK@

19409BB& () - 9&109B& () -!y109BB&' () -!

y$109BB&ing) aVagheniE (t)rrdd st 103:B& rfperzhdEVKIA2010%8B8 o JofyEolyphenylene ether

109B&' () -3: 109B&' ()-&s109B& ()-f$10UB& ()- z 109B& () -G C-\ =VK@ (

109B& (EptdigaddorBBE K3am 4 %i0oRo mpa)dti vEOB®A 1 p eOwi O UBE fe)d- 1k 1OHR Hx)cep Cohe
_@K@FL6 %A0YXK&' ()-!$WO' 1098BB& ()-T nLO' 10%h& ()-T .!110%& () -

'S, Z10%&sq )whege &ABYBEIYPhenlehnk! &1heD" ¢ fSA0 YA & € )Eﬁlﬁ);%e&S( was ycSha.'kQ% &tl(e)

10 10 10! $fL6 %0%& ()-!$ fL6

%098 [MixQrre" Wap #iitdBelSayy; RURIHSN- PEANHE &1¢)r | TR 1tOM@" £r'o®l (a)ddition of the

109 ()-y$10% & ()-g 10% & () - ##$l $$h98E ?r S4y9&M 109&' () -Y! ""&10% " & () -y

$1096 &pe)yphenylene ether until clarification of the solution (dissolution time) was

measured. The condition in the flask at dissolution was observed. The results are

shown in Table 3.

Table 3: DISSOLUTION TEST OF METHYLETHYLKETONE

Dissolution Time | 0 411150 Observed
[min]
Ex. 1 1.1
Ex. 2 0.87
Ex. 3 0.75
Ex. 4 0.92
Ex. 7 0.95
Comp. Ex. 3 - Not dissolved
Comp. Ex. § 30 Mass generated

15

When the polypheﬁy]ene ether obtained in the Examples was used, the
dissolution time was about 1 minute and no adhesion was observed on the inner wall
of the flask. In the case of polyphenylene ether obtained in Comparative Example 5,
the dissolution time was 30 minutes and a mass of pellets was generated and adhered

20 on the inner wall of the flask. The mass was hard to dissolve,.

The present invention has been described in detail with reference to specific

embodiments thereof. It will be apparent to one skilled in the art that various changes
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& ()-f$109%& () -f$109%& () - @O0%& ()- 10 10 10! S3:
%40%R (efhem ¢anhp/yvodueyd edfitOMRly( ) ek GRE1O0%NE Iﬁﬁh())l-dff&lé)-%n&l(n)entm
10%& ()-f- 10%& ()-!

"10980& () - V-WUXXX- YY}A?2uV4! Sy, " 109 () - *&L0Y%B& () - S(
(V&O%&' ()-S&$109%& ()-!; &&10% 5(5& ()-!; &&10% 5(5& ()-YYdZZ[[[[aB74! 105@
$1096& () - @8$10%%&' () - SL6
%0%& ()-90@ 10%& ()-!DO90@ 109%41& ()-S. $109%& ()-[[[E\\\] S] gH4!
1050&10% & ()-10%W & ()-$10% & ()-! s$P10%"& ()-!s$10%k ()- 105
105S] " ( SabzX6H4!'! 69@ 10%&' () -!;
9@ 10%&' ()-! 9@ 109 ()-yZ10%&' ()-!6L&I0W" & ()-! Q&L0% " & ()-bbcc#cSc- cxT7
HA!' 1 &YA&109%&' () - #3[ 7& &Y4&10%&' () - ! &Y4&109%&' () -! &Y4&10%&' () -! &Y4&10%&' ()--c¢C
XcgecyczeccevY7HAI T T &Y4&10%&' () - &Y4&10%& () - #3[ 7& &Y4&10%&' () -! &Y4A&109&' ()-! &
Y4810%&' () -cccccc%d&d|[:-410) < f3:310% & () -
&f 3: $10%0& () - &Y4&109&' () - #3[ 7&! &Y4&10%&' () -! &Y4&10%&' () - &d' d(d+dzddekebA4l
0) < &f



$10%6~)s& () - &P$10%~)s& ()- &'10%& s& ()- 7 & 10%~)s& ()-
8&Ss10%~) s& ()-10)10) keef Nff f Ug| [ : A410) &9&10%s~)s& ()- & $10%~)s& () -
& $10%~)s& ()- & 10%s~)s& ()- & 10%§~)s& ()- M 10%~)"& ()-ZUggg
hbhhi | [: A410) &S'$10%~)s& ()- && &10%s~)s& ()- &S$10%s~)s& ()-
%W0%) & ()- '10%) & ()- &S$10%s~)s&ILNMMSiijrjxj|[:A410) &@. 10%~)s& () -
8@ $10%s~) s& ()- &s*&10%~)s& ()- &@$10%~)s& ()- & & 10%~)s& ()-
&S$-10%~)s& ()-xjjk klIT111] obU4l0 &Ss10% & ()-10s~)s10s~)sl0s~)s
&, 96310%~)s& ()- &349' 10%~)s& ()- & @$10%~)s& ()- &LLOz
10%~) s& () - | ni?inbey [ mblésilar& vy S0 %Kody fhen yREB1 W &' (Which &l 09)r&d(}ed
&TE&I0W & ()- & y$10% & ()- &y$10%+& () - 50NooHppp+q| [: bU410 & && &10% & () -
&sy 10%igqsity @fspOg)) &s (heas@if HILOVPE°C)in RO&LDIY &hloreform solution, of 0.04-0.18
&10% & ()-+qqqqArrr|[:bU4l0 & &Sf, 3%0W (& ()- &s*&10% & ()- &S($10% & () -
& & 10%)e’ anyd-a Sfobdd39e Bwedeht 8FiStBibAGod' (f) 1553t t . uuu| [: - 410M & &S;
%0%N( & ()-m &@ 8$10% & ()- &S96$10% & ()- &F4&10% &' ()- &S@#10% & () -
&SY. %40% (& ()-'uuuuuu: vvbA410m( & & &y$10N & ()- &g 109 & ()- & 109 & ()-
&y$109% & ()- & 109 & ()-210m( 10m viwww' xxxy|[: A410m( & &f $109% & () -
&9: "' 109 & () - &f FheWo&y (hele&yBaiO%pight) polspBADA® e (ther) according to claim 1,
- 9&10% & () -yqyyCzbzi zrz} ] =A410M &
S$$100%wWhege ) - (BES b044s) \t&In(s)ti SHSUORAIRGITé ) (THR KLOMUIJ \ BolypheRFIBAOYR el ) is
& $10N & ()-rzzzzzzz ?A410m &
S$$10%r} ps¢ L8y 06 fol W W(ing SEPAAOM) \ & () - S$$L0% )\ & () - #37} $S$$10% )\ & () -
zz{{{2{3{ <A410n( &
#31})$S$$10%)\Rg()C&mm%on\s&oo)+ $3$10% )\ & () - S$$10% )\ & () - #37} $3{4{{{| V|
| a@\410m( & # SF2$10% & ()- “sOy 10% & ()- S. MLO% & ()- Sy, %0%&& ()-
*&10% & ()-S$$10% )\ & ()-|| K} }} B~C~D~E~| [ NA41010' 10" $10' S&<s$10% &' () -
SF: $10% & ()- @8$10% & ()- SL6$10% & ()- F4&10% & ()- E~H~|[: NA41010 W
" 109M W' () -3. & pOvsph&nf)eneS$eher0pBWdSR (omprifdvhe (9w gR1OMHAS K ight
Ss10% & ()-J| obU410 Ss10% 8( & ()- 10K+ K1OK+' KL1OK+ K KL6&L0%K+ K& () - 4
f, &L0%@ofypheny|qurosthet w@qr}iing' tolOGEmE ¢9 27 2" r| [: bUAL0 $10% 8( & ()- 2z 10%
8( & ()- f10%8( & ()- f$10% 8( & ()- L&LO% 8( & ()- f$10% 8(
& ()-r3|[:bUsl0 Sy,10% 8( & ()- *&10% 8( & ()- ~S'$10% 8( & ()-m & &10% 8(
& ()- S$10% 8( & ()- 9&10% 8( & ()-53|[:bUs10 @B10% 8(- & ()- SL6$10% 8(
& (13- 3(10% g&- &9 p8lyPER2EY BB & PIWdS 0G0 toge ajm 3, which has a mean
| ."1098(& ()-,-./2vU410 @g&L0% & ()- g&L0% & ()- Ss10% & ()-10 8( 10 8( 10
8( S&psuhoies(izgof $-0-180040% 8( & ()-p|[:vU410 W, &I0% D& ()- Q
8&&10% & ()- S &RI10%@ @ ()- \&&10% ' 1& ()- 9" 10%&& ()-
W' 109D8D& () - wef ghkvU410 MLO% & ()- , $10% & ()- Ss10% & ()-10' 10' 10'
$@B$L0% & ()- W, 8109 D& ()- p!r|[:vU410 fFoa0%g&&’ ()- 9&10% & () -
y$10% & () - y5$1'U% &OKY)phewf@%e&Mr) pogdm%quqyn-gl te| Flavi43,0which, Bas096ngean) -
&*&10% & ()- s( 10% & 8%,1 f&10% & ()- q"@10%' ~& ()- 9
810% &Peyudde=?myal 04r6084m9% & ()- . f$10% & ()- @10% & ()-10' 10" 10°
) FO694.0% & ()- F4&L0% & ()-wWodx|[:vW410 f "9' 1096 S& ()- &&10% & ()-
S&E40%@ @' () - | 9&10%3%3& ()- 19810%' 6& ()- £10% & ()-9| [ NA41010' 10" 10°
@6$10% & () - g '10% & ()- Sy, 9' 10%@ @& () - &5 '9' 10% & () - :
a"9' 1090UN&' ()& dTlre rRlyPh ey pgs Gobe pywder) gogogding- toy gl@%lga (Yhichilpas &'nggan
f,$10% & ()- @0% & ()-0U0| [: NA41010 f$$10% & ()- s" 10% & ()- 9
' 10% &eptjclers§anof &Q%’(’O%lo% & ()- y$10% & ()-0"|[: NA41010 fs0$10% & () -
s. 10% & ()- f,mO0% & ()- & &10% & ()- f($10% & ()- f&FYL0UX&S ()- G 0bU410
Ss109% & () - 10° 10' 10' S9<10% & ()- S 6FA0%&& ()- |4&10% & ()-
Sf2$10% & () - 0V| bU410 $10% & ()- t$10% & ()- *&10% & ()-
t $10% & () - - PREVPhenYISEORih e pow g4 qeopdipagoto chaimpogRIch)has a mean
s 10% & () - 9 &10%+ & ()- £$10% & ()- L&L0% & ()- t$10% & ()- \
| [ PRUCHD sizg af 36v40% D) - @6$10% & () - S@&L0% & ()- SLOs$10% & () -
SY s$10% & ()- Sf,$10% & ()-/9:;<?% vU410 t$10% & ()- t$10% & ()-
$10% & ()- S10% & ()- 10+ 10+ 10+ @F10% & ()-|9|[:vU410 y$10% & () -
9( 109%P9%& ()- z, 10%- &]é(g- yGLO% & ()- 10% & ()- T&L0% & ()- /|[hvu41o
s$y 10%' & () -f Theogo P(hfnylgnio%he& PpWdgn pveeozding. tagelade & (yhich has
y$10% & Sg ; vU410 010%" & g)- fl.s$10%" & & Sy, %ow& () G
s*9' 10840 gagyall 6131@%#% paving acagsiriesics lﬁf%e[fr{ﬁém B0smo+ 10+
@<$10% & ()- @:$10% & ()- @B$10% & ()- L6y 10% & ()- F4910% & ()-e
S| [: NA41010 f$10% & ()- g&L0%' & ()- y 10%' & ()- y1l0% & ()- y$10% & ()-
Ss10%' & ()-Sr|[:NA41010 f"$10% & ()- & &10%' & ()- sy 10% & () -
f10%' & ()- f10% & ()- 9&10% & ()- °|[:NA41010 Y. 10% & ()-
Sf,Y10% & ()- s*10% & ()- S(10% & ()- f&s$10% & () -
L$Y9409% & ()-4,y"hrs|[:-410+ @F10% & ()- @810% & ()- @D6310%' & ()-
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SL" &10%&&' () - T&I0YR&E ()- N &L0%&R& ()- & 10%&R& ()- S & 109%&& () -\ M/U410

10%&&' () - fslO09&& ()-10&10&10& yL6S109&R& () - 9l . &LOY&R& () -

agl . &10% &( & ()-?7Mc| [:vU410 Yyl09%&R& (ks Y109&R&' () - y$109&& () -

0&109&&' () - $10%&R&' ()- z 109%&R& ()-cWstuvy| obU410 f10% O#7& ()-10&10&10& f

109&& ()- f$109&&he) low SOKRAELAr) welg OPEIS Py nyly 0 EUIAL0 according to claim 1,

f10% K'109%/ O#7& () -) K'10%OH7& ()-) K'10%OH7& ()-) K'10%OH7& ()-) K'10%

H7& ()wl)ichl(p@@:,laﬁ&éc( )byc(ﬁbllyhﬁé)nzatlon of a phenol compound in the presence of a

fLK10%O#7& ()-) K'10%O#7& ()-) K'10%OH7& ()-) K'10%OH7& ()-) K'10% O#

7& () - )CaKﬂlfiZ@P/Eﬂﬂ&S%én—):(zﬁbUﬂil@ gas.

fLK10%O#7& ()-) K'10%O#7& ()-) K" 10(%70#7&' () ) K'10%OH#7& ()-) K'10% O

7& ()-) K'10%OH#7& () -

mvi bU4™ K" 1097 O#7& () -) K'109%O#7& () -) K'10%OH7& ()-) K'10%OH7& () -) 5SVW@

| H' 5K" 10% O#781Q.) Thé*lioMt Inddde 120 0GR & po) yphelky LGy E¥hEL' {cco} E@ to claim 9,

|H' " K'10%O#7& ()-) K'10%OH7& ()-) K'10%O#7& ()-)*-059>?_ ) bUSW@

| H' ™ K" MOB&ext7 &t e phonoK'cd OYP@HT &ompriseK alDGaddhefh (Iphyndd. 1090 O#7&' () -)  K'10% O

#7& ()-) ?DJ |\/PUYdDbU5V\@

| H' " K'10% O#7& ()-) K'10%OH7& ()-) K'10%O#7& ()-) K'10%O#7& ()-) K'10%O

#7& ()-) K'10% O#7& ()-) YA_jpsvmivt bUS™ K" 1090 O#7&' () -) K'10%O#7& ()-) K'10%

TOH7& () -) K" 1024 OHY &ofv) m)dBY@lar weight polyphenylene ether according to claim 9,

| H' " K'10% O#7& ()-)v{i MbU5 K'10%O#7& ()-) K'10%O#7& () -) SW@

| H'* K" MoR&t ey gh ¢ phéndd" dORFHAL] s( 3 -n)ixKirk 00 TEnE)2,5 - JibldbMy@henol and 2,3,6-

|H' K'10%O#7& ()-) K'10%OH7& ()-) K'10%O#7& ()-) K'10%O#7& ()-) K'10%O

#780() -t)i@k[ijhﬁl\p@nol.

| H'  K'10%O#7& ()-) K'10%OH7& ()-) K'10%O#7& ()-) K'10%O#7& ()-) K'10% O

#7& ()-) K'10%O#7& ()-)mvk bUS K' 1090 O#7&' () -) K'10%O#7&' () -) K'10% O#7& (

)-) K'10%WOH7& () -) 5SW@

| H' " K" 10%0 O#7&1%.) T)W l\l’lob’Uﬁld*{EQ.lUW@bﬂ&h( polypith OPon@HT et )acbitiddg to claim 9,

|H' K'10%OH7& ()-) K'10%OH7& ()-) K'10%OH7& ()-) _) bUsW@

| H'® K" MOz €7 ghg phyngd' ¢ONPOMTE, 16 )a MiktukeoetDupigsink - 3, 5Kt OpREh(]) add K,60% O

#7& ()-)" % - LdDbUSW@

| H' K" ¥0prayyighqnol) " K" 1090 O#7& () -)  K' 1090 O#7& ()-) K'109%O#7& ()-)  K'10% O

#7& ()-) K'10% O#7& ()-) 167=CFl mvt bU5" K" 10%7O#7&' () -) K'10%O#7& ()-) K'10%

TOH3& ()-) K'10% O#7& () -) 5@

| H' " K'10% O#7& ()-) I NRWK] ci M bU5™ K" 1097 O#7& () -)  K'10% O#7& () -) 5S\W@

| H'* K" 10% O#7& 1) The ko 0nFles 7T (WeighKboDPh@H yI®'ng) ethef apeoand indoUSWE@ one of

I|H' K'10%OH7& ()-) K'10%OH7& ()-) K'10%O#7& ()-) K'10%O#7& ()-) K'10% O

#78& () x}g@}:@m%w@ wherein the phenol compound further comprises a bivalent phenol

|H' K'10%O#7& ()-) K'10%OH7& ()-) K'10%OH7& () ) K'10% O#7& () ) K'10% O

#1& ()JPPWSQ.WM@C@PH)OWQIE@WWM@WC#?&' ()-) K'10%O#7& ()-) K'10%OH7&
K'10%@ O#7& () -) 5SW@

I H" K" 00/(70#7&' () )&M bUs K" 109%7OH7& ()-) K'10%O#7& () -) S\W@

T

20  wherein Q; and Q; each represents either the same or a different substituent and
represents hydrogen, an alkyl group, a substituted alkyl group, an aralkyl group, a
substituted aralkyl group, an aryl g’roup, a substituted aryl group, an alkoxy group, a
substituted alkoxy group or halogen; X represénts an aliphatic hydrocarbon residue
and derivative thereof, oxygen, sulfur or a sulfonyl group; wherein each combined

25  position of each Q; and X is in the ortho or para position with respect to the phenolic

hydroxyl group.



| H' " K'10% O#7& ()-) K'10%O#7& ()-) K'10%O#7&' () -) ) bUSW@
|H' " K'10%O#7& ()-) K'10%OH7& ()-) K'10%O#7& ()-) K'10%O#7& ()-) K'10%O
#7& () -) dDbUSV@ 36
| H' " K'10%O#7& ()-) K'10%OH7& ()-) K'10%O#7& ()-) K'10%O#7& ()-) K'10% O
#7& ()-) K'10%O#7& ()-)mvk bUS  K' 1090 O#7&' () -)  K'10%O#7& () -) K'10% O#7& (
-) K'10%O#7& () -)5W@ | H' " K" 10% O#7&' () -
$) *28i M bU5" K" 1]_4)0/3"@#7]&'\&( )m.gléq;@‘lgowﬁgﬁ&'p(o)ygl@m@ene ether according to claim 9,
| H' K'10%O#7& ()-) K'10%OH7& ()-) K'10%O#7& ()-) 8; ?DHWN ) bUsW@
| H' " K" M)W@W&hé) cjtakyst QOqTOpIAge §( Ya- )cb[s(pg_x()g@@ﬂi&h(l) -4 “hqld Doy Cpi@olpd) akd 190%0
#7& () % " di mdDbUs\W@
| H' " K" X WW@P’("PO‘)I‘«T%WQQN’)W’ Tedlo@oarOboratuly (2):K" 1097 O#7& () -) " K'10% O
#7&' ()-) K 10‘%70#7&' ()-)nrs~ erSbUSV\@
TK'10% O#7& () - K K'109 Of#?&' ()-) K'10%O#7& () ) K'10% O#7& () -) 5SW@
| H' " K'"10% O#7& 1)\ ) V[ <b 8!( 10‘%70#7&' ()-) K'10%O#7& () -) 5W@
I H  K'10% O#7& ()N)'RK" 0% O#7 TK'10% O#7& () -) _?bUSV@
"P+10% & () - FPHRP% & () RGP+10% &' () FP+10% & () -FP+10% & ()-F
s*16% & () -f JIbUSW@
TP+10% & () - FP+10% & () - FP+10% & () - FFP+10% & () -FP+10% & ()-F)?. \zZ: bUsW@
P+10% & loreIP-ROIRE Rjs- FPd-1R9G &ich) ikRpeQIET! y )repiestB0% &y(jogen?. a \linear or
}aE) P+10% & () - FP+10% & () - FP+10% & () - FP+10% & () - FFP+10% & ()-F) 2.
\ P+10%b8agh v ISk FHA10UPs FO OB Bie( Propiso]l U0 ghqy) dFmP1OeH &'s¢ )t FRiroged &t the FP+
10%6 & ()-F)?. \+/3479<yY9) P+10%+10% & () - FP+10% &' () - FP+10% &' () - FF) 2.
\ p+10%s&m(e)t11np,|.1gd/oR& 1epresestz@Bae®) P m@opybranched Ca-5 alkylene group.
\P+10% & () - FP+10% & () - FP+10% & () - FP+10% & () - FP+10% & () - FCTUWKYZOE) P+1
0% & ()-F+) 2.
\P+10% & ()- FP+100/ & ()-FP+10% & () - FP+10% & () - FP+10% & () - FZgkosxy_5) P+10
10 . The low molecular weight polyphenylene ether according to claim 14,
\ P+10% & ()- FP+10% & ()-FP+10% & ()-FP+10% & ()-FP+10% & ()-Fyz{|}*|[: P+10)
y$1090/@r erein theomplgrst funther gom@rigs atSkeron®ge Of 2REO! aOMPOD PmIE/E S py u
|[:][:P+10) f$1098& ()- f$1098& () c? f$10980& ()- f$1098& ()- F g&LO%B& ()
f $100/m'd(z) secondary monoamine compoun

16. A process for producing the low molecular weight polyphenylene ether
15 according to claim 1, which comprises the steps of polymerizing a phenol compound
in the presence of a catalyst and oxygen-containing gas using a good solvent of said
low molecular weight polyphenylene ether, and adding a poor solvent of said low
molecular weight polyphenylene ether to the polyphenylene ether solution obtained by

said polymerization to precipitate said low molecular weight polyphenylene ether;
20 wherein said precipitation is carried out at the temperature in the range of -80 to

20°C.

17. The process according to claim 16, wherein the poor solvent is an
alcohol having 1-10 carbon atoms.
25
18. The process according to claim 16, wherein the poor solvent is at least

one solvent selected from the group consisting of methanol, ethanol, propanol,



| T @[:P+10) VI0W& ()-VIOW&E ()-) S910%W& ()-G fmOW& ()-F f$L0WK () -
&&1098&' () -
"& (el +:' 4AV10%& () - VI0%&' () - VI0%& (37" 4V10%& ()-VI0%W& ()- (. 345;
@NeE) V1098& () - VI0%& () - VIOW& ()-' 4VI0W&' () - VI0B& () V10%&' () - ABHVNOUn
H)Vlomtf(l)olvm@mb()hGXAVQDMb(h)yJMLGOMU() V109%8&' ()-'4UZ[\ hj xeE) V10%8&' ()
-V109%9&' () - V109%& ()-V10%& ()-' 4V10%& ()-) VI10%& ()-xyhM
,, 10%&& () -V10%W& ()-' 4VI0W& ()- VI0W& ()-V1I0w& ()-'43Kk|[:, ,, 99
10%&& ()- 6 1098& ()- ,4$10%R& ()- @$109R& ()- @$10%R& ()- L .z
10%&R&' () - k. xvUP.z ThOUREES§ pecc QUGB ¢()im$1DUGER@R, (Yherein the poor solvent
fs10%@&@ ()-10&10&10& , ; $10%&R& () -xavUd g 10%@&@& ()- 10%@B@& () -
Ss10%@ghe) <1 DEEEO RGO @B@ 10%BQX () -
$10%@&@& ()-ac| [ NM1I0@ERAO@BA0@A@ M 10%R@& () - $L0%R@ () - 9&10%BQE () -
$10%@B@ ()- $10%B@ ()- S(|[:NA410 g 10%&R& ()- 10%&R& ()- y $109%R& ()- T
10%R&' () - 109%&& () - Ss109%&& ()-(uO]||[:NA410 9 &I09&R& ()- flO0UR& ()- z
109&R& () - 910%&% 4)procyEl 09k odpcingd IiF/ERY (Molptulaf :iNALLO pB.phtOYREE (Jthesy, vy
10%&R&' () - &S*10%&& ()- f(fl09%R& ()- & 109%&R& ()- f"109%&& ()-iZ[\] | obU4
f 109&& acyorkigd 06,108 n53;, FIOYEB& ofmprie@Bhe 10840 pol Fde 1 Dig&d phenslS2dmpound
10%R& ()-" "|[:bU4 T 10%R& ()- z10%&R& ()- 9&IOY&R& ()- 109%&R& ()- $109&R& () -
S 109&&h (theSprefeidgdof @ odt@PRE an)- o AYERRCL ()tainy g QURL'a 0 -prEcipOOsif'g(Jaid low
L' 109&& ()- $10%R& ()-<"|[: bW & 0&10%&R& ()- Of) 109%&R& ()- f) 10%"& ()-
y&g10Y@&o1eyulay $BIPBRRO 1y phetide 4O ¥E&r (in-the voulkkk 1 OREEL(YmerSzADIRE' () -
f 10%&& ()-10' & 10' & 10' & :3:&10% & & ()- ff2310%&R& ()-vk|[:vU4
y! 10YR& exeinSthRoRAY ferizy o 0 XBRY en) s b IODRE e(9f-at [Bast1GOR&IcOhoks.
109%&& ()-Yh|[:vU4 yy&$109R& () - 9$&10%&R& ()- "g 10%&R& ()- ylO%&R& () -
y$10%&R& () - L&LOY&R& ()-h-0O||[:vU4 1z 10%&R& () - &B1l0%&R& ()- f&6z109&& () -
349 109&& ()- f90S109&& ()- &F. &109&R& ()-| G vWM y3 10%R& ()- g 109%&& () -
y10%&R& () - Ss10ERe( hroregs] a&bO&ing<td109®B, 20) whis¢}ip: theipol mdOY/RLO( polvent is
y10%&R& () - y$10%&&' ()- yP10%R& ()- z 109&R& ()- ~10%&R& ()-5rX [:vW4 (
109&R& (@)miNtgrel ob@t [ast ywSnOOMRI( havigg&tO0RET {0 abpmIsQVRE' () -
10%&& ()-h|[:vU4 fL6 109%R& ()- &F4&10%&R& ()- f 0! 109%&R& ()- fl.$109%R& () -
fy, 10%& ()- 9*&10%&R& ()-b&U4 g 109%&& ()- " 10%&R& ()- yslO%&& ()-10&10&10&
f &<P10%R&E' () - s3: 10%R& ()-&ups|[vU4 g 109%&R& ()- LI0YR& ()- "10%&R& () -
$109R&' () - S&IADERhe( process o%kRed {ng- toNdpimall's, wheaeinrif e PR vheriktieh nglveg] &
"Headi ng 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c"
" Headi Hgm88ﬂu€e ofHeia dit asg 193] elehUBeﬁQiGHedP&Palgt@plﬂf@mtcmﬂiﬁi@&lcﬁththﬁ{olgz
tul\s "$&(*,.02468: <>@DFHILNP #. 8:'DO+dNo{\ssgr3 1 C 9"#% (+m ./ 13478:
->0@/mmﬂme~gmmmwmrmle@&mmwgu hexiaBol-grdi o4y gl&cpb\ow/ | Ss2{\ cy* 2Yvilc
Xx8NmM+<CZy* (AUxkxa(|i "vh| &s "HEUR ()*+,-./0123456789:
<=>?@A\BCDEFGHI JKLMNOPQRSTUWKYZ| \ ]~ " abcdef ghi j kI 6Ti mes New
RomanAri al Couri er New'h Root EntryWrdDocunent & . )
"HPUR' () *+, - %l%l’lélgqgﬁq@gs -according to claim 16 or 20, which further comprises the -
< >? @ABCDEFGHI JKLI\/NCPQ?STU\/V\XYZ[\]’\ “abcdef ghi j ki m10pc1r st uvwxyzf
#’@%&s(e)pk +of_ glgj_fzg%Gzygglurry comprising the pre01p1tated ow molecular welght

<= >’>@\BCDEFGHI JKLM\IOD%%STU\/V\XYZ[\]"_ abcdef ghi j kIl mopq
polyphenylene ether by washing;

wherein the washing solvent is at least one solvent selected from the group consisting

of methanol, e'thanol, propanol, butanol, pentanol, hexanol and ethylene glycol.

25 24. The process according to claim 23, wherein the washing solvent further

comprises water.

25. The process according to claim 23, which further comprises the step of

removing the contained solvent from a washed low molecular weight polyphenylene
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ether by drying and devolatilization.

26 The process according to claim 16 or 20, which further comprises the
steps of separating the low molecular weight polyphenylene ether from a slurry
comprising the precipitated low molecular weight polyphenylene ether to obtain a wet
low molecular weight polyphenylene ether, and removing the contained solvent from

said wet low molecular weight polyphenylene ether by drying and devolatilization.



