; e3e<q :<nL$¥W69T :"m 29 .10 ..2004 -1 DESCRI PTION TITLE OF THE
| NVENTI ON *nnnnn ~ H GH QUALI TY BI SPHENOL A AND PREPARATI ON PROCESS THERECF
TECHNI CAL FIELD The present invention relates to high-quality bisphenol A

‘and to a preparation process thereof, and nore specifi callﬁgto a bi sphenol

A which is a raw material for producing an aromatic papyj@a Ghat e havi ng a
good hue and also to a preparation process thereof. BACKGROUND OF THE

by reacting an excessive anmnount of phenol and acetone in t wm of a
honbgeneous acid or a solid acid catalyst, cooling the rea e
obt ai ned, and after separating edlﬁSﬁﬁ-‘{alﬁTféﬂﬁucts of bi sphenol *ssm&rd phenol
fromthe reaction mxture, further renoving therefrom phenol. Ihe. bi sphenol
Ais used as a raw material for producing various polyners, and recently,
particul grly, the demand for an aromatic pol ycarbonate exﬁﬁummmmwummmme
shock resi QF aHRE t IBVENBR@®ar ency has been i ncreased, | A
gi ving an _aromati c pol ycarbonate having | ess col oring has beem~deranded.

29. 10. 2084 Gt QU BT 6B BHPHERORL A CAND| PREPARARL 6N i BREOKEEK! ?ﬁ%ﬁgfb; he shock
resi stance and the transparency, the polyner is frequently use s opti cal
uses, and particularly for optical disk bases or substrates. For optical

di sks, by increasing the recording density and increasing the capacity, the
demand f @ECHNI QAdl ipdELDtY for recording and reproduci ng has been increased
and the demand for the hue and the transparency giving influences on the

reliability hasTheen Sortd §RGER} ea ~+AS, @ preparation process of
an aromatic pol ycar bgr?a% e, a phosgré{r%gs%rozgggtaeﬁd a ?raﬁ% 3% on

process bhiephRindly ANHW.+Hes i sterifjication process does not
have problens of not using a f%&)sf%ésu %‘%@:E%%ﬁ%ﬁ {égeﬁﬁ8§geﬁé’,d msre

by- produspBe i & ic@NNQSi u s,conmpared with the phosgene process,
t he esterpexchélnge lgfoeécgsi ﬁgégfrg%g%ntengggh diSvéh %ﬁ“t’eﬂFFéﬁgaﬂo\@ﬁEr, t he

aromat i Copghye t ined.by the transesterification process has a

pr obl em Phat t égg‘rggcﬁ:chp%%t%ipﬁ&éf%%g@ﬁﬁ&Pa’?‘?‘f/“l‘ga?og@oldohbe and @erlexb because
t he pol yperizati i.s.carried out at a high tenperature, the inprovenent of
t he prepg§a?i g%e%%(fggslsorbfrzﬁ?eaﬁsoﬁgﬁr@%ol ycarbonate and al so further

i nprovenent of the quality of bisphenol A have been required. As a process

relating to bisphenol A itself causing no coloring and being excellent in

t he hue, e a _process for decol oring bisphenol A by an acid
treat nen?‘{“?\hséﬁoak%p 0 THE0ANVENTION

‘I NVENTI ON Bi sphenol A [ 2, 2-bi s(A-hydrokyphenyl ) propanej i smgm’ a!ﬂlwﬁﬁrepar ed

Bisphenol A [2,2—bis(A—hydroxyphenyl)propane] is
usually prepared by reacting an excessive amount of phenol and
acetone in the existence of a homogeneous acid or a solid acid
catalyst, cooling the reaction mixture obtained, and after
separating equimolar adducts of bisphenol A and phenol from
the reaction mixture, further removing therefrom phenol.

The bisphenol A is used as a raw material for producing
various polymers, and recently, particularly, the demand for
an aromatic polycarbonate excellent in the shock resistance
and the transparency has been increased, and bisphenol A

giving an aromatic polycarbonate having less coloring has been

demanded.




-3 thioglycollic acid, etc., (Japanese Patent Publication No. 93937/1982k a
process for preparing bisphenol A using purified phenol obtained by
distillation treating after contacting industrial phenol with a strong

aci d-type ionexchange resin, as washing phenol in the case of washing the
crystal adduct of bisphenol A and phenol using phenol %ﬁ&BéﬁE@e Pat ent
Lai d- Open No. 39239/1993), a process for purifying bisphenol A by the
addi ti on of hypophosphorous acid and a hgat treatnent (Japanese Patent
Lai d- Open No. 238043/1995), a process of color-stabilizing bisphenol A by
addi ng a- hydr oxypealkyearsko I I i.sphenol, as an_iron ion

bl ocki ng agent (Japanese Egingﬁﬁgﬁgf%8%Rgﬁ%b0§83?96ﬁlg§5f}lépé.iﬂoﬁéﬁer,

even when shedy spanqt oW oogd_hue obtai ned by the
above-descri bed pr ocessgéﬁ%; \gsrlérvé %p%e gﬁﬁﬂ??@ﬁ@@‘:&fr cé%@ringl'ymey'et is

observed i g, WY, i ngs. obt ai ned fromthe bisphenol A, and thus,
such a bi sphe%qudll S |Sr?;r13%gi %‘igéh‘failé‘sc% PR Rarticalaidly fokyoptscagvere

in the reqyi of hue, .sych as aromatic pol ycarbonate for optical use.
Al so, for g?%&gﬁﬁ%ﬁgs He s,d’é’c{hrraé:r% off @olaptiing lofd ikt g,y Aicidgsing
preparatiop gngerml gi.ng thereof, as bisphenol A as a raw material for

pol yners, TRE Ee5PE pREpAERAL bY st AdIoy dasrinmtyeecapawi bgt, et hal emyhgr i n
4, 4" - bi sphcfnol i_' each containing at |east one kind of the phenolic conpound
selected +98. @.%(f(ﬁll-azp’f#b%'2f,®r-b¢sqahéimdgsantlrir&ph@@l@'cingaﬁfés en

al kyl -substituted 4,4'-bi sphenols in the range of from 500 to 10, 0%% ppm by
wei ght as tRErsasecotand (Yhpademenfatfont thai dn@eéh&bth%?tﬁﬁ{%%%ﬁgnc
However, eéfg_by l'JSigr]]_g such a bi sphenol A, in the case of preparing Zh
aromati c pBtyeBgbspitlaendes oo ahengeliapantii fof | S, fficient. As
descri bed above, in the bisphenol A obtai nedtggh?ﬁe%%:egczngs%:%&d Bt art,
there is alpFsBReRdi.n the quality as the raw material of polynmers for
optical use and there is a difficulty in the use of such bisphenol A

Accordingly, the ks eserepansdiidroproceLisdss i | JA;which does not
coloring at preparing an aromati choI ycar borfg} gr%ﬁ%%lq% Pﬁéy83§ oFatfol di ng

t he aronata c phalsgene)oppbeedht ainkedy bl O THE | NVENTI ON As t he
result of various investigati onsn for so?\%%gtg%éggﬁg\tfépcﬁ’es%‘?%%ﬂsp@@@ ens,

the presemainygnk®oenhavied Ay ha ific metals or organic
subst ances exist in bisphenol Ain ttﬁer\gg%usz:lt%?ioémrﬁlé”l hBR OF&sisnidoe s

anounts, a@d®©r hageO t rep tion of an aronatic pol ycarbonate
fromthe bi sphenole mb}%fséoggo 8(rEi E{gﬁing 13 agPélFosb’@@Graﬁ% t$echass of

nol di ng t i lwecarbonat e obtai ned, .and have acconplished the
present i m%?gﬁ%'Cn%.%%?é'g%qlugglq'k?afml@?séﬁea%é&ia@tet Ae pompamed

i nvention 1 gh- lity bisphenol A selected fromthe follow ng groups
(a) to (g)hfst]?a?hg ﬁ?’%h%g(fﬁé iR’;FP"Eﬁ%%he%? aShREr exshampee irade sodha® i S
not nore tlllaa%:er?&gp and the content of each el enent of group A consisting
of iron, nickel:  Throntumdhfiiyafdsentiond, anHowevgbdentinei sanehatee t han
50 ppb. (lyoeiré hiﬁg-qual ity bisphenol A wherein a neasurenent is carried out
by a hi gh ffer¥e? %%t?iQﬁlﬁadHtﬁﬁ Bivet log) tapim eistt entiifdlar isfrappbees sshes! - made
col um havin inner dianeter of 4.6 mmand a | ength of 250 mm packed
with an a&&?%’ MhishaitnEhenlr odwat nebteai red ddegehegaauy 1928181 g8 BT €
spherical silica ,gel having a pore dianeter of 100 angstrons in an anount
of 15% of SHEP%E] iRecajese | thermpon whewik st i MG s Usd e & m%saq?%%h
phosphoric acid solution and acetonitrile as an eluent A and an eluént B
respect i vESPRAFAE U R theodimpire vienienitad £ arthed b rie@ raRaSH B%EESE%% gl}]nut es
after thela;nititqtigﬂof the nmeasurenent, the ratio of the eluent the

el uent B BEomatic yérribdomate ahndokl sbefguhbet | t and
the eluent B becones 0.9 m/m nute, while keeping ?ﬁgghvg&%rng:t el&gftﬁe sum
total at E¥Rdtidnt of hjisphemdl dpehiaié ded FdwaLAsENg the rate of the
eluent B from5 mnutes after the initiation of the neasurenent and then

i ncreasing the raseagredtess|renit fhetehbiBahehBe A af4 f { A the
eluent B becomes 0 : 1 until 55 m nutes aftgr t he i?lsi%él)%ff)%é:tnams% - 2004

-6 of theCRagsdngmamd beinar ekedl0eht pRGKMALNAY, isphenal A ds
anal yzed by a ultraviolet detector of a wavel eng't h oetf&ggg:lers]% B?%gé}usm t ot al

of the ab§9Fptﬁenoéealingreb$spheﬁ0[tpomndsyelalﬂ ed gt Wwee [ f. from
15.5 mnutes to 24 mnutes is not nore than 2.0 x 10"' g? E;}'%gttrgt‘a'éL ho t he
absorption peak area



of the bisphenol A (c) A high-quality bisphenol A wherein a neasurenent is
carried out by a high performance |iquid chromatography in which a
stai nl ess steel -nade col unm having an inner dianeter of 4.6 nmand a | ength
of 250 mm packed with an adsorbent obtained by bondina an oct adecyl group
to a high-pure ° spherical silica gel having a pore dfanéP0%bf 100
angstronms in an anmount of 15% of the sikBica gel is maintained at 90C, using
an aqueous 0. 1% phosphoric acid solution and acetonitrile as an eluent A
and an eluent B respectively such that fromthe initiation of the

measur eme SMQQ%YQW t@esagider ethe, i niapaniese Fatldit MBAsSUI8FEIL, HEe ratio
of the eluent Athe eluent Bis 1 . 1 and the flowrate of the sumtotal of

the el uent!3R 3l 182) el wenprBcessonesr 0.k dPd iyt (E,,i_s?}jel,foﬁe%oi ng;the flow
no

rate of the sumtotal at constant, a gradi ent operati mcreasilr?gqthe

rate of tpearsifiesd PBhienad Sobtaihed Ay edilshe 113 at | f .the nmeasurenent
and then increasing the rate of the eI)Lentl B slulc%ﬁtlt%at Q?ﬁgtﬁ'ﬁq 03t €he

el uent A tchataldtaitig BiReEsERsa® phkndit iv; ' s after the initiation
of the measurement is carried out, an t*leénﬁmﬂlegg%ﬁggbi%’nwpe 29P10. 2004

A is anal yzeth @ rddimvi r. - of el ength of 254 nm the sum
total of the gg?orpti oln pg}k%}aarsg]gtsnegg#ﬂgg(r?r’r}ogﬁ\ggxgl ﬁ?ga Bét Ve8hinge thiene of

from 22 mcrisRS 1t 0 324YJBNULES 4 re, than 50 ppmto the absorption
peak area of the bias%#regr‘lcol Bg. %gfﬁlﬁéﬂ%h%uéﬂq yPBEEBRenBFingwhphenplt he

P ot PR B ha R S VB e el
i S .
bi sphenol ahgy\/neﬁ' eiq'hei e thRRERENbf é?epaagﬁet hﬁakamtheri@il%b-oqpﬁn m)%e,t han 2
b (o ﬁ;ér §;§@%§;@@.ﬁ%,£E&%¥ﬁc%¥§n@t§%ﬁ$§b&hé@oppm b{g) A
hi gh-qual ity bi sphenol A wherein the content of 2,2,4-trinethylchronmene is
not nore BR&4NG Pphydroxypolycarboxylic acid to the bisphenol as an

iron ion blocking agent (Japanese Patént Laid-Open No.

309796/1995), etc.

However, even when the bisphenol A showing a good hue
obtained by the above-described processes is used, the
occurrence of coloring is yet observed in the polymer moldings
obtained from the bisphenol A, and thus, such a bisphenol A
is insufficient as the raw material for polymers severe in the
requirement of hue, such as aromatic polycarbonate for optical
use.

Also, for preventing the occurrence of coloring of
polymers at the preparation and molding thereof, as bisphenol
A as a raw material for polymers, there are proposed bisphenols

for polymer raw materials, wherein 4,4' -bisphenols each

containing at least one kind of the phenolic compound selected



29.10. 2004 -8 Also, other aspect of the invention is, in a process for
preparing bi sphenol A by reacting phenol and acetone, the process of
preparing a high-quality bisphenol A in which the content of sodiumis not
nore than 80 ppb, and the content of each el enent of %ﬁ?ﬁg Akfonsisting of
iron, nickel, chrom um manganese, |ead, and nol ybden 288t nore 50 ppb,
whi ch conprises contacting the reaction,m xture obtained by the reaction of
phenol and acetone with an adsorbent. Furthernore, another aspect of the
invention is, in a process of form ng bi sphenol A by reacting phenol and

acet one i nf eomeat O -BNsh1SERAT at | egui ool ar adducts of the bi sphenol A
and phenol, and a not hgfbl i quor'c%%%%ogﬁencﬁmfré%ﬁmﬁl%ﬂ ot edxt ur e

obt ai ned, 4 )¢’ PHOSBR re ng_a_high-quality bisphenol A in which the
content of sodi um ?séﬁg?gn@rne éan %Bgf)pg? gﬁd’“t Gore e, 60 Ocqpm ebement

of group Ayephststidg.pf iron, .nickel, chrom um manganese, |ead, and

mol ybdenum i S&E%t érrét;rgﬂfeha U%Otﬁfba, wieRa®e®s | Batentt chatdnbpehi o | he
not her i 1 adsorbent, the nother liquor is recycled to the

react or . %4%29%& Y&F OAVEREDY NUENTY Gl spheinephén 6B Pein
general ly @'ﬁé ai_ned a dehydration condensation reaction of acetone and
excessi ve phef§iSS Rt RESBRFingnee gforeat beipd loatatlysiat dPadife icH 1M in
particular restriction on the catalyst of preparing the bisphenol ,& o%

29. 10. 200PTg'erton  ekEpeti aveansuf fiaientach one of a honpgeneous acid
and a solid aci dp‘g{téﬁge USB;% In the process of using a honbgeneous acid,
as the catalyst, Gan ebotre, $nl theili SShénoLlL obt S rally used
but hydrogen chloride is preferably used beca%ss}}é in thiosbﬂca;lsxg‘?@sbryetﬁ&drogen
chl ori de EHPIRSLSI¢Y pomipar &g, fohwpd e ReagtbbaRmiyX . In,the case of
usi ng hydrtgggen chloride as the catal yst, aftgr t he ré@c#?%nsutaﬁéqéfataasl yst

i s separ at fraymnatee rieelCto Orp ol whelF €, £bt bSe pgienLgd that the chloride
ion concentration after the catalyst separ at?on&ﬁe{ﬁg?sahgt Ttnﬁrrg tia® 10
ppm and krfifiicul Bry yimotheoge t §aNsdcAPBY sYAEA LG chl oride ion
concentration is not nore than 10 ppm the CcorroSior of the apparatus after

catal yst separ at reeotidandlsy,l esgehand unt _of each netal conponent
entering the bisphenol Agbércomas Iesgﬂise%gone%%%ﬁngfogep&%&‘ﬁﬂfﬁ hea

catal yst, bilsphReriye A whBihodoe ' he catal yst by distillation, a
nmet hod of renpving the catal §/>stE géggéggrgﬁépgna K HGPAr dRfoRD eXEPRAGECT esi N,

a method eb1nEPHdHhdd€ tal yst adsor ption using a ani on-exchange
resin aftgr applying a diagl'ial I Illéti% é/ &125¢  2fd BRYdABSholhaayabematid but

t he net ho i t cat al yst by adsorption using a ani on-exchange
resin aftggq S&(};ﬁ%\rﬁgar% (ﬂq’?ﬁ:‘lrfea fon is preferably used. There is no
particul ar restriction on the ani onexchange resin used for renoving the
catal yst by adsorption, 29.10. 2004 -10 each of a strong basic

i on- excha i weak basi c ion-exchange resin can be used, but the
weak basi @%Eﬁf@?@ﬁﬁﬁg’g‘ 3@5 ANYENFIONr abl y used because of the easiness of
t he regeneration_of the ion-exchange resin. Mre preferably, a pyridyl
group type weak DEsthe regudkcafimar r@ss dnivesitigat iirgh £heasol ShEEANEE | S
used. Also, in the process of using a solid acid, a sulfonic acid-base

cat i on-ex@hﬁﬁ&édﬁéﬁrﬁbﬁsi Preirlens, ushel psesdwrt cohabiSbr sFWaREERIE for
inproving the catalytic activity of the sulfonic acid-base cation-exchange
resin, a pPréteddesi sRecifihg metarlsapso gEQHEAI BORUE S JHEESMRQYRE iy, the
reaction systemtogether with the cation-exchange resin. As a nethod of
coexi sti N9l eRbenali dn-iexcttiemgamoests ofd nidie rﬁ{&ﬁpéé’f%? g %%th ng
conpound, there are a nethod of bonding a part of the su Fonl c acl d ‘group

of the ca¥PdArérgharpeuwmsi natndthee NBFEEPENL I6RUPFONt Q| Ni Bg ¢ameund by
an ionic bond or by a coval ent bond and a met hod of contlnuousPy suppl yi ng

a ner captRoyyoapbonatei frory tt@PLEPHenti £ 2 nd0S chem. ¢al  bond
with the cation-change resin, to apr eact or Sackgaa\?\%?%g{g;éssluﬁ ﬁg]ﬁ%’ e

aci d- baseteadronreichshge cage @ ff a@AdIfHg WH J:?d’lf . tgriaks, and
each of these nethods may be used. As ot%er exanp éegpgfégglgggﬁf’ﬁa&ﬁd

cat al yst ,obtaimeds andohgasi acbogplieheaukgest Lsang g nrgi a sul fonic
aci dcont ai ni ng hydrocarbon group and a nercapto group-conﬁa’h‘?’?’n‘g



29.10. 2004 -11 hydrocarbon group together. Exanples of the catal yst are
organi ¢ hi gh nol ecul ar sil oxanes each having a structure wherein, in a
silica matri x nade of a siloxane bond, a hydrocarbon group partially having
a sul fonic acid group and a hydrocarbon group having a nercapto group are
directly bonded to the silicon atons in the siIicarnﬁ?ﬂQ-%%P
carbon-silicon bond as described in Japgnese Patent Laid-Qpen Nos.

208545/ 1996, 110989/ 1997, and 225638/ 1998. About the reaction mxture
obt ai ned usi ng each of the catal ysts descri bed above, the catalyst is

separat ed therefrpme afjteer, 4 f S ,femving a part of water forned
by the reaction, unr eact éd %’t’:etagﬁg?%anaé/uﬁﬁgacﬁ PHendPVeritd areaési on

product i L nd bj nal ,A,is_separated as the form of adducts.

Furt her rmr%e, r5%"“?Egyeiaﬁugﬁﬁﬁgﬂaédﬁ??%ﬁts ofitiem bhepfeopAemdngAgamdigzhenol |
which are %1)? @gdgggs, phenol is renmoved and bi sphenol A is isolated. The
bi sphenol hus ai ned contains various inorganic elenents and organic
conmpounds as inpug%tinés. MWien the bisphenol Ais used as the raw materi al
for preparing an o ti"‘d-‘?f;kbﬂ}@a]r%ha espbeholi iy whewed natcdmEeRE eRA ati on
of the ar omacélic pol ycarbonate and al so at nolding the aromatic

pol ycar boriHt @ 'YBtid W&t meseothan §& ppbabhd tive mm&uenﬂ@ﬁ)rééicm,gg;{emte?&tobt ain
an aromati c_pol ycarbonate which is not colored at the preparation of the
aromatic POl yHEP BBt @ORSILS tibes ¢bt i ens e Loke | Nehi&miB@, CASA ggegg_,l di ng
the aromatic 29.10. 2004 -12 polycarbonate, it is necessary tg edude the
contents ofeapecddcmphpbdenim ebenent mof8d tRABAABIC ppPOUNds cont ai ned, as
inmpurities, in the bisphenol A used as the raw material to | ower than

definite anounts.(BIheéA Hiigih-aued 1t tﬁi%?hféﬁ&l A qf L N jon is selected
fromthe follow ng groups (a) to ﬁ(%) - (a) A hi gh-}a%%}ﬂt’yé{%?és%%%ﬁspeﬂ%

wher ei n cdre ewatr mifeds oditubyi $ Hidth Bere 0 :an e_content of each
el ement of group A consi lg}[/i ng g ?r@gn,osfﬁiﬁ?lggl ,lipgﬁrlgmgﬁ%ngmﬁéﬁaﬁﬁg ¢ Pead,
and nol ybdenigh iss steli fTs® a b i,gh-qual ity bi sphenol A

T SR8 S o Ol ALK e GEARE

wherein a nmeasurenent is carried out by
chr omat ogreamphy. 6 nmhhel @ SleFdie |- ol.umm havi ng an inner
di aneter of 4.6 nmand a | engtg% o?é%?oﬁmn paggggeﬂ/i ¥ thh el R serPeBbt ai ned

by bondi ngs idfdfd | b8RAY Rt © | gh-pure spherical silica gel having a
pore di aneter of logﬁ%ngstron ianganmcg%odgerﬁy f IE8RPof tPheasil'HQ%h‘Ig‘éreis

mai nt ai ne q gueous 0.1% phosphoric acid solution and
acet oni t ri%lpg{eaéiq%nl e uleqﬁ:taa&egn(&]&%gﬁngl ﬁe‘ﬁ?P% ‘fg‘%’b%?,ﬂ'v‘éf Yy @Q@Engstaromsom t he
initiation of the measur t to 5 mnutes after the initiation of the
measur enent’ %?“}Oa\’ﬂ% °§’fquﬁe°cgl GBRt SAlisa geliehs Maistdined and4dPe, fl ow
rate of the.sumtotal of the eluent A and the eluent B becomes 0.9
m / mi nut e, WHIS e ¥KRepPAYePHE f Cok? atkhasPhard sunacibdal sailutdest amdnda
gradi ent qperation of increasing the rate of the eluent B from5 m nutes
29. 10. 2008 CSONX i 1§ 36 PR e1uenbrR ond AP ebasnt Brardsmect Ively i swElpasi ng
the rate of the eluent B such that the ratio of the eluent A the eluent B
becones 0that fxem the ifitutatsiorf oér théamdasuienermn tof SthEnEss Wareat | S
carried out, and then when the bisphenol A is analyzed by a ultraviolet
detector &heaindtdrsAgnhobitinsmeasurementynthet gdt Db JMe habsPLRhEOA Peak
areas of conpounds eluted between the tinme of from15.5 mnutes to 24
m nutes i $hgoelvemd tthas 2. 0 1 20d tae thew 2heet @£t REARSH RGN Reak area
of the bisphenol A (c) A high-quality bisphenol A wherein a neasurenent is
carried otthebelaerntglh pard cthenebudntlub b eFsRERt 995 2RRY hgug@' e
stai nl ess steel -nmade col um havi ng an~ i nner dianeter o%n .6 fm andla
| engt h of keepimyg pbekﬁﬂo\wiﬁdtabfaﬂﬁeréiﬁntoQaﬁaée%rpé’tmdiagg grai%fcr}éi\decyl
group to a high-pure spherical silica gel having a pore df angfér o 00
angst ronsoplerartiMDdﬁtimjrlesir? theer st é io@tﬂ@'eliéerf‘@ian%%ﬁeéjm% (e using
an aqueous 0. 1% phosphoric acid solution and acetonitrife as an &uent A
and an el aéterBthespadtiiveliynsdghthla, I QhE 8hkansQf. the .
measurenent to 5 mnutes after the ?n?"??i??%ﬁn‘gﬁ}; 'tQhEe’ %ggu%g%ﬁffﬁ% ratio
of the el thet ratehef alheel uBnitSBlsuch Myt r fhe, sum total of
A PR Fabiel S dlierh

the eluent A and the eluent B becones 0.9 m nut e, t'he f

| ow rat e thetdlbuentnBl bécdbmes ccoONshavi & HEQQES t ion of .increasing
the rate of the eluent B from5 minutes after tﬁeafllﬁ%i@gﬁ %ﬁlgf‘agﬁé’n
measur enent and then increasing 29.10. 2004



-14 the rate of the eluent B such that the ratio of the eluent A the el uent
B becomes O : 1 until 55 mnutes after the initiation of the nmeasurenent is
carried out, and then when the bisphenol A is analyzed by a ultraviolet
detector of a wavel ength of 254 nm the sumtotal of the absorption peak
areas of compounds eluted between the time of from 2225 Hu2684t 0 29 m nutes
is not nore than 50 ppmto the absorpti.on peak area of the bisphenol A (d)
"A high-quality bisphenol A wherein the sumtotal of the contents of the

1- napht hol derivatives represented by following formula (1) is not nore

than 200 gprntf@ hd\es ki SROSPAl s RarPeBouf2 METRIH B%F%ngh%f%ﬁﬁ?g%br opyl

represents a nethyl group, an ethyl group, an n-propyl group,

group, or i r nded to the.2 to 8.positio t he

T napnt nof Ve PRI PEREY 3 REP-E0ER RN te et & 3 HavELRRGIY BF 254

9, 9' -di met iyl xant hene i ot re than 2 ppm (f) A high-quality bisphenol
A wher ei nEBheéig‘ntsém t&%a;_ @m&g’ﬁfﬁﬁ@r‘fﬁ% 2%%&-%??%t%lwmd$s not
nore than 50 pp 29. 10,2004 -15 (g) A_high-quality bisphenol A wherein
t he cont eﬁi‘%@g,&’?, N EEM; Fr@f*h'y’i”(‘)ﬁr%frefrg?é’"i ésng’t miprE eshie B4pphnutasthe case
that the high-quality bisphenol A of the invention is (a) described above,
the cont eRPtonosedtan i Grxel @7 a8 Lheoratherto tienab6opplt iandpthe gpasent of
each elenent of the group A consisting of iron, nickel, chrom um
manganese®f] & kiPhanigdbdenumis preferably not nore than 20 ppb, and
nore preferably not nore than 10 ppb. Wen the content of sodi um contai ned
in bi sphenol A i dchotAnpightdaal 80y ppbspineno heh odme pain of neanduebmerat  of
the group Ais not nore than 50 ppb, in the case of preparing an aromatic
pol ycar bonat eausiieg bhe Wy sphardl pér fephantagl Dulbeckar oM@t b§rphyCcar bonat e
obtained is inproved and further coloring at nolding the aromatic .

pol ycar bowatiecholat sitadd les sakse el Faadeedo 1 dnAOha v Dnghgn Caske £ i artdiee r

hi gh-qual ity bi sphenol A of the invention is (a) described above, in

addi tion & encd mhearat aofl eal@ve om0 hed E0KEdAWIMRER I hafasﬁ&;éﬁ&‘?{ of
each el enent of group B consisting of copper, zinc, alumnum and Indium or
t he cont epbtHirdd | BOAHahREDa/ N isphere! i $ N0 rg t 20
ppb, preferably not%?r’nore ?ha?aloa%pg&gar%%gre%gﬁe erggl yéno ‘#bré@]?%an 5
ppb, and ; t ti i C i i h i nol, Ais not
nore than pprf)%&cglcgc}rl?in@ga g’;elt ﬁté%g?‘gnnhat?‘(g}%o‘??%&? %%la febio@?}ﬁ’résat’f?%% t he
bi sphenol A can _be re flfsﬁ(:ti v%}% i r.rgroved. . 29.10.2004 -16 In _addition,
the contedf® 5 WAt 1% OfcthRVEALIGA PELniSsMREAtRYNETf RENAPESS
atom ¢ absor,ption_spectronetry (electric heatjng atom c alsorption

spect ronet "9 | t3Fs BRBFEPPed Qtﬁaﬁ Fhap f%?lganﬁﬂqﬁﬁlﬂnom?'h‘é
preparation e uigmen]i of bi sgg:gnol A for nmeasuring the content_ of each
metal, a VEEEPEUFITEiAhery ShHEREP ARG BBt eHERtNBLEESPRCHBYC 1 Kt W FR xed
fromthe vessel is used, and after sanﬁl ing;, the vessel is tightly sealed
and i s notthifedd@®mEns ki3 yion odut hemeasursrent 1wy Scairytag akEer he
operation fromthe pretreatment to the nmeasurenment in a clean environnent,
cont ani nattith 1My td@dHi aregf the tiRa sunaReitor §heanabdope utdre eduented t he

hi gh-qual ity bisphenol A of the invention is (b) described above, by the

hi gh perf ¢heareluentyud disht onal apdigiiec fAm yeite de arhdeshmaiatgl tdf sum
total of the absorption peak areas of the conpounds el uted between the tine
of from 13hé& elwentsAtan@otheneleenthBr becahesr 0.t%henlemimitels whikle
referred to as conpound group A) is not nore than 2 x 10-3, and preferably
not nore tkeeping the flbe thteadSahpt sun teakl ateaoakbtbhe, ba sphdioén®.  When
the sumtotal of the absorption peak areas of the conmpound group A is not
nmore than cpexdPiéntof Lherehsanptiln rpeakofnde efiubhe WirsRAEHMirfat €9l ori ng
at the preparation of the aromatic pol ycarbonate is inproved and further

coloring afterdig imet P4 O i 6f PHe GRiANANAEMDladathds H&edSPreved.
the rate of the eluent B such that the ratio of the eluent A :
the eluentA B becomes 0 : 1 until 55 minutes after the initiation

of the measurement is carried out, and then when the bisphenol




29.10. 2004 -17 when the high-quality bisphenol A of the invention is (c)
descri bed above, by the high performance |iquid chronmatographic anal ysis
descri bed below, the sumtotal of the? absorption peak areas of the
conmpounds el uted between the tinme of from 22 m nutes %o 29_1m nut es
(hereinafter, the conpounds are referred to as conpou %I‘l&'é B) is not
nore than 50 ppm and preferably not re than 30 ppmto the absorption
peak area of the bisphenol A Wuen thé'Sumtotal of the absorption peak
areas of the conpound group B is not nore than 50 ppm of the absorption
peak areapof .t i I orin t. the preparation of the_aromatic
pol ycar boﬁa{se %}ga%%)%\it&gaaﬁ t?%lr'%ﬁ%? ¢ ﬁtoﬁ*?r}hcb‘pé’tefpﬁn‘l"ﬁi’ﬂ ePRENPENREf C

pol ycar bopat e_gbt ai ned i s .al inproved. Also, it is preferred that in the
conmpound ggbuﬁgﬁ, SHle tOGRY StSfa?llth(?f aﬁﬁB‘Bﬁ%&PpPPGﬁ pE&ie Sada SWPQWeds
corrpoundsﬁgaéi ng,mol ecul ar wei ghts of from 307 to 309 is not nore than 20
ppm and fOP&ES Besmgsn, tha ath £ o0 28p Misn tEse teb 2ok Mminut esaksar ea
of the bisphenol A 1n the conpound group B, the conpounds havi ng nol ecul ar
wei ghts offofr R 7than3cd gppe par ttheulaksgrphioge petlkuences of ttieehue of
the aromatic pol ycarbonate and when these conpounds are not nore than 20
ppm col oPisghenalhéd .preparati on of the aromatic pol ycarbonate is inproved
and further coloring at nolding the aromati c pol ycarbonate obtained is al so
i nproved.  29. 10d2084higB-kmadddiyt bospheheldat ahkgedhn iihe &k Wde€a et hod
by the high performance |iquid chromatography in the invention are as

fol | ons. dlfietbei sonoepast bEuthe Y-asdphitti PR vate vi It i d S BOG &Y i qui d
chromat ogr aphi ¢ apparatus and a generally commercially avail abl e appar at us
may be us€dllwiwiimefappalat Us) d@Uuhppesd i than Je@ppH 08 %%i&%ﬂ?&l& of
sufficiently carrying out degassing of the eluent 'i's used, and as a Jfl qui d
sendi ng pwmap, a doubl e plunger type | ow pul sating punp capabl e of carrying
out the gradient operation is used. Also, for heat retaining the anal ytical
colum at a gpnstant tenperature, the analytical colum is installed in a
colum oven gapable of tenperature control in the range of within 0.1C As
the ultravi glet defeaqgor, a ultraviolet detector capable of neasuring at

t he accur g hé/gavel ength reproducibility 0.1 nmis used, when the

hi gh- qual i . | Ais (b)), (c), or (d) described above, the

measur ene g O N#Zd out at a wavel ength of 254 nm when the high-quality
bi sphenol A Ts (e)"aqg, (9), the neasurenent is carried out at a wavel ength
of 200 nm and when the hi gh-qual ity bisphenol Ais (f), the nmeasurenent is
carried out at .a wavel ength of 280 nm As an enbodi ment of such a high
per f or mand&ShSHE Ficl? 20§P5PNITEPESSENASuS BeEhYd 19Rcvppe 8 @Ehyl
performance |iquid chromatographic apparatus manufactured by SH MA DZU
CORPORATI @Y% bé@Nsuit-R318P s e @XOUr29. 0. 2069ProPyAs Ghr@ugnal \yar caan
colum, a stainless steel-nmade colum having an inner dianeter of 9 . 6 nmm
and a | engSIPRITOBY Ima etk kBl thorded dlo- fivee 2s ploeBi pals itidldrca fgedhdavi ng
a fine pore of 100 angstrons bonded with an octadecyl group in an anount of
15~ by weilgmapdfthdle silica gel, such as, for exanple, Inertsil ODS-3 type
adsor bent manufactured by GL Sci ence Corporation as the absorbent is used.
The anal ytical cdlednA highegaabédyabisphenpertwierdidndhefcdftent GLC and
then used for the analysis. As the eluents, an aqueous 0.1% phosphoric acid
sol uti on i% Usetinest Iyl edneénd, i fogstOMd e [€hdrs 2sgshas an eluent B, a
measurenent is carried out such that fromthe initiation of the measurenent
to 5 minutes aftqi)t Rehightgakl@B8yobishice IGRAINHENEin Wi (e dhe
eluent A: the eluent Bis 1 . 1 and the flowrate of the sumtotal of the
el uent A and 4 ddiefhdh PELOIES, - fihd fH L Bronfdll | £ HRAPIMUEL M4 oW
rate of the sumtotal” at constant, a gradi ent operation of increasing the
rate of th glgyent 8 from5 mnutes after the initiation of the neasurenent
and then continuously increasing the rate of the eluent B such that the

ratio of the eluag) A nibheqRhyeRy BiSBRANEE @ unegil il STIALIE A ter

the initiation of "the nmeasurenent“is carried out. he aqueous 1%
phosphori i d A 4l I , qﬂgﬂii jd of higher than
the JI'S g?é?ﬁ'n%e%ﬁ%%n@fé’hﬁ?uﬁ ottg\nbd.}llpt ) 0%1 ) with commercially
29.10. 2004 -20 available distilled water for a high performance liquid
chromat ography and is used. As acetonitrile as the eluent B, comrercially
avail abl e acetonitrile for high performance |iquid chromatography is used.
When the high-quality bisphenol A of the invention is (d) described above,
the sumtotal of the contents of the 1-naphthol derivatives shown by the
above-described formula ( 1 ) contained in the bisphenol Ais not nore than
200 ppm and nore preferably not nore than 100 ppm When the contents of

.



29.10. 2004 -21 contained in the bisphenol Ais not nore than 200 pprn, and
al so when the bisphenol is analyzed by the above-descri bed hi gh perfornmance
| i qui d chromat ographic analysis, the sumtotal of the absorption peak areas

-of the conpounds (Conmpound group H) eluted between the tine of from 22

mnutes to 29 mnutes is not nore than 50 ppm and nor, Pdezfoﬁiably not nore
than 30 ppmto the area of the absorption peak of the Bisphenol A, because

‘in this case, coloring of the aromatic-pel ycarbonate obtained fromthe

bi sphenol A becones | ess. Wen the high-quality bisphenol A of the
invention is (e) Agescri ﬁ; d above, the_content of 9,9'-dinethylxanthene
contained in t hePdSeh&I A POt AbrEPEhARVONbIAY Afid pPePePABICE St
nor e thanflrp m__\Wien the content of 9, 9' di nethyl xant hene contained in the
bi sphenol &Y BEXREE Idi%e OLis ezmgpr’h by of R hinatPhene hradshegsteomef tihee
aromatic pol ycarbonate is inproved and further coloring at nolding the
aromati c Bsmaﬁatpéecnﬁrai%cﬁ insl Y w4 I o cs PhATenl tPhd rhiwdi-cdualhiet v

bi sphenol A of the invention is (f) described above, the content of

2- (4- hydr 6epyienty 10f2 sodi-um iiseniofl mhrenthanodb gpted dnd tthe kictlegolofA i s
not nore than 50 ppm preferably not nore than 30 ppm and nore preferably
not nore €ehah 2lepmt Wiegrbhe Bomdesnisoing of iron, nickel, chromium,

2(9- hydr oxyphenyl )-2,9,4-tri met hyl chroman contained in the bisphenol Ais

not nore hhnyshfegpm lealor iang aiolylddrenaist nel HoddS@IOPBLi Ghich
pol ycarbonate is inproved and 29.10. 2004 22 further coloring at nol ding

the ar omatciompdl gesir bonehetabigaitg r&adt $6ni MEKOKEE MisSHindd Eg Rigf erred
that the content of, 2-(9hydroxyphenyl)-2,9,9-trinmethyl chroman conhtained in

the 5 bi spendlidh i 6f NGhefiBLeahRaB e cRRMAT MG R ddiefont ent of sodium
is not more than 80 ppb, and the content of each elenment of group A

consi sting of ireyrtHEMdre C ] g@ﬁ‘g@ﬂ WL nol.ybdenum i s
not nore than 50@&&}{“ prefreer'ab %%%Q nore t gorslief&epggzve%r%gor?mlés’ptl& &r abl y
not nore Wt Ri S ¢ol oring of, the aronmatic

pol ycar bo%)gt%ebe:)%e%g?géqpag%apagp&%sn&e%okﬁgﬁfe%ae%tolr%p ©) 808 3GRLANENe

hi gh- qual i bj I Qf the .inventian i.s ( descri pe ove, the

cont ent o#%?g‘%%g???ge%’%|s(ﬁﬂa&r?etf{e“%8ﬁ1}1§ﬂ?el&ﬁ %A?H‘étﬁi%gﬁgﬁgglﬁphgnﬁ’&t nor e
than 5 ppm _an 5 preferaply n nore than 2 ppm \Wen the caontent of

2,2, 4-tri @e?ﬁ&ﬂd 8%\9 e a&?ﬁt%imr?gé’qrn 13guar; SpREASNIRG phesolndrem ke 5
ppm coloring at the preparation of the aromatic polycarbonate is inproved
and furt h&f &% ncj'ud‘tt‘ﬁm diobd aiedr okBEi cPHBFGear Htat PrEPESiNG @s al so
i nproved. 20 Al'so, in the case that the high-quality bisphenol A of the

i nvent i on hightguality bigphenol & in which)the geasenteof mndinm dfs nogn
contained in the bisphenol Ais not nore than 50 ppb, preferably not nore

t han 30 ppwreartdamril mrl erand theotcardrent lnfh eaChppbemend ddt grioopati on of
the hue of the aromatic 25 pol ycarbonate obtained fromthe bi sphenol A can
be preventcshsisng0of0840n23 nAske lpr axtasemifum, puapganege f heebdghagaal ity
bi sphenol A of the invention as (a) descri bed above, there is a process for
renovi ng trivel dedenhyat ibr orott o reeathann50i ppl, e wiithfdsipride seagseary,
renovi ng unreacted acetone and water formed in the reaction, contacting the

reacti on rsoritHetmghthe Abshelentiquoraiiltad & ddwo Ahsor bephe UsgE nienc! ude
active clay, diatomaceous earth, nontnorillonite, nolecular sieve, clay

mneral s, 1acide £8rbeayclearhit @heh¥a@itd)cite, chelate resins,’ and
cation-exchange resins. Al so, after, if necessary, renoving unreacted
acetone and water forned in the reaction fromthe reaction m xture, the
reaction mxture is cooled, and by contacting at |east a part of the nother

|1 quor al tgpis PARGDA! FOR ERRRIINGC LT HUECWENYTON the above- descri bed
absorbent, the contents of sodium and each el enent of group A can be

e e’ 1 e HSpHAO] R UDAPEERLERT | U O Ad i) BEnPATHE DY

cool i ng the reactionm mxture 1S usu once or W Cce | reparation

process chéxt'@el%§958{]%e£tf)ﬁ5nbé{fi5'&%@&?% "thd RS AWIRES. %&xe ioqein()fthtfehe
crystalhl i zation ope'rb\a !on,I e cginten S 0O bZOdI ter ?gd ggd gdgrrent 0 ?L?glo
A e n .

oplepa:! on?’gi;%g%? ed Jaﬂooglé %/%cg/)? eccgg%%&%g‘d at %3‘ e Bf/éjcglpr y?ﬁﬁgaﬁiﬁgggh
oberatl on fESEE] GEHoR8Yenk"EaERRYEY! 3£°hrEBRRThy #hECp1EHHERDY ™ BY

i-ndi um as



29.10. 2004 -24 B elenents, and silicon and titanium can be simultaneously
reduced. As a process for preparing the bisphenol A wherein the contents
of organic conpounds as inpurities are reduced, as the high-quality

bi sphenol A of the invention of (b) to (g) , there is a process wherein in
the preparation process of bisphenol A, the nunber of22i10e30®f the
crystallization operation, which is usually carried out once or twice, is

‘nore increased once or twice. There is-%to particular restriction of the

met hod of the crystallization, but it is preferred that in the case of

separatingha pRehend iigV%F)tfi'ble Lhg %%%H%r?%%pféhgb%%tggggg tgﬁigr 8RELI C

crystallization, the adducts arfe was

pol ycar bona iy el | in the,inpact resistance and the transparency,

t he pol ycgr tbs(;%nlaltsdee'gl(cglc# ar{r?%él}%)/gu%%%dfor optical uses, particularly, as
optical disk substrates, and recently, by the increase of the recording
density and the 8o r%r%%%%%i?g 9F 1k dpeemagedrsonrs, adial, demmntihkor t he
reliabili '3 of recorg’:&l&and regeneration of optical disks has been

i ncr eased SoHY§H1 u AeR heChlerbdey he suddmwaticc paiidar boat g asst he
raw material of optical disks on the reliability of recording and

regener at 967312 dpt | 88PddilKs hydragge acloride desi pablferabaly t BSed
aromatic gol ycarbonate is as colorless and transparent as possible.

29. 10. 2009eCERSe Henthas, caset hehevaiydtogen othl beikee cah HEObYEELy a b
val ue show ng a yellowness is used, and a smaller b value shows that

col ori ng SePasetedher om efes r eeadt Yah UriRsubbe aTAMMHL dXly CoF bﬁg%g for
optical use is not larger than 1.0, nore preferably not |arger than 0.5,
and far mbyelruosreretilyris drees £58810s8, Byted Rod %Jﬂtﬁﬂsﬁwa{ip%y
pol ycarbonate of the invention, the aromatic polycarbonate show hg e hue
of the abocetalesns i ie roager£860 be e PRhL. refiet b Hh YAl 1o pgkycg bonat e
of the invention gives less coloring at the preparation or ndlding of the

aromati c pelefeartianatRagndies BPRIbrgHkar{dn exes s dije L pgw et erial of
the aromatic pol ycarbonate required to be r(]:oi&c%r égggrfﬁg%’?aﬁgggfenﬁbei n the

case of ophitgalydise : Al.so, ts r.ep [ O rocess of an arqmatic
pol ycar bonat e, %éﬁerﬁegﬁgggléhos%%n 6:}‘3(:2‘5’3, a’é %lraarr;ts i er(ii%f i BB on? Socess,
etc., and Yol I o e nvention can he used for _any one, of these
processes pfari%a{{et"}slcu I ?/@t i Irrllo%:Ee t@%\é’er%f BBWepar%ﬁf’ ahNgr S%&ﬂ%de ion

pol ycar bo . 1 sesterification._process which is usually liable to
cause col g??‘%%ﬁ% oer{ gianss Rt "1?3‘3%35% 1& %n&h%%rqwqm\@%t’fﬁﬁ, t he
occurrence g rcq_'l ori ng i S regt &ai ned and thus the bisphenol of the

i nventi on“EaR e Wi PhbPE G8LE1YEXANSREFat ten 18tepo4s 2kesBeand hthe
invention_is explained in nore detail by the follow ng exanples. In

addi ti on, a@&&’l"anﬁkyﬁasc}\/\dge’é%} r CORPSNEEs ¢otebhBg (the Ppéprheniodn Bf test
liquid fog anal yzing each elenent: In a clean roomof class 1, 000, 5 g of
bi sphenol PRSQEEF At&5iSy wWBFgAdte Waed P hrePara i g dtheoatd latst, afiere

subl i mating organi c substances by heating using an electric heater, the
rest was @36 edethad pif rgmevingthe aatdlyats lddedttildnetion ,aadhet ied
carboni zing the rest by heating again, the carbonized rest was incinerated
by a gas bdr memovAhgetheldatdngtt bycadborptibnofisid$ dueieeHeNdHamgéd was
added, followed by heating to dissolve the residue, and after addi ng water
thereto amestigat iangetaotest temowiingftlte arsd Byd t W) W Hptibiu sasg
prepared. In addition, as the reagents used for the pre-treatnents,

commer ci akl prdwni-ealdhanagedlin bFted pplYiing aneStiiM 1R &S cand the
instrunments were subjected to an inmmersion treatnment in diluted nitric

acid, etcand ainy mefRosiay bbMasend sitenaRl tRLcHBE CoraRBRE UG Lid T ani gh
purity water before use. (2) Analysis of each elenent: The test “liquid

obtai ned catllystedsy| hadoaboyen asiAGalay 26tk JH- &M 6000 by RS- dd ATel o5

atom c absorption spectronetric anal ytical apparatus cture y PERKI N

ELMER CORBERANIAY a A%th0.1430%n Al ﬂ@féﬁﬁﬁ&@é&?n of each organic

conpound:
There is no particular restriction on the anion-

exchange resin used for removing the catalyst by adsorption,



In 3 mM of acetonitrile was dissolved 2 g of bisphenol A using an LC 10A
type |iquid chromatography manufactured by SH MADZU CORPORATI ON, accordi ng
to the above-descri bed nethod, 2,2,9-trimethylchronene and

9, 9' -di net hyl xant hene were determned by a ultraviolet detector of a

wavel ength of 200 nm 2-(9-hydroxyphenyl)-2, 4, 9-tri mehylocho@man was
determ ned by a ultraviolet detector of a wavelength of 280 nm and ot her
organi ¢ conpounds were determined by al@ttraviolet detector of a wavel ength
of 254 nm (9) Measurenent of the b value of aromatic pol ycarbonate: The b

val ue of é&hehpodss FtendibLs I i BnLbi .reasured by a -
transni ssi on net hod usi nngé)an HISW&- %Rlntgggiﬂgglagr\é%tlems%ﬁa%uﬁ a%%%‘?e}aaf)&cSuga

Shi kenki KoK~ekcha® sdi S hydr C i as a_catal yst, by
reacting acet one an ph]éenoJFHZtC%g) rr%? ?‘%%’l%d (%‘Qﬁ %%be a‘t’eﬁﬁré’égliconlon'
t enper at Uggq bt ai ned. The reaction m xture

C .react] ' e was
was distill egfa{l%%r zeSib %%a’?%éé%%h ¥ BEEA.RACRHAENGE hae 8284BAES| Af o
contact w L¢ .aci d-hase cation-exchange resin. The reaction
mi xtur e &égcﬁ%iﬁhg?ghgge ?g ‘3?%&1%1%&%‘%6@?%d MaEe Rrrite salh by med
wer e separ at ed.frqmthe nmot her |iquor. The adducts were heated to 180C at
29.10. 2003 P¥8igy TGFP“POtwgﬁow@aﬂh&ﬁﬁl%mqq-qwmoresmdmmgian in
bi sphenol | A Re ame 3% and further phenol was renoved theref rom by steam
stri ppi ng"t §PoBEAith I& SHiskFRGRI 19 use@. content of each el enent in the
bi sphenol A are shown in Table 1. Using tetranet hyl ammoni um hydroxide as a
catal yst, 102.6 §180/the e prawts ofasisieachedolithadl, & €L Dfomiehenyl
carbonate with stirring by reducing the pressure to 15 mmHg and i ncreasing
the tenpef@idrdase XJOC oMtexnchahger aatironi sf gehe raddct i @8e @' @dUCEhe
obtained was carried out in a thin-filmtype reactor at a pressure of 9
nmHg and eatedpstat uFer bhe 266€et, of obt fmpravprgpohy ey ta Yei TR0l yiey Was
further polynerized at a tenperature of 280C and a pressure of 0.5 to
obtain a p6l yrarsohidrei c Bed d-Hdd e Pat 16rs i Han g rte@qrﬂ%ygeaggggt(ﬁ
obtained was 0.35 and the b value thereof was 0.71. Using hydrogen chloride
as a cataeysstiby &afntddttRGHUE- Kt P ; j . at a
reaction terrpera%gure of Aé%kc, a reacti onﬁo'{r.rfl'eigﬁjrcgtm gH(ybtlg?{niég.IOJﬁ%telrog
di stillingykkem eagkkBB My r o) N e n .qrid t he reaction
m xture vva)sf cool edgto 95C tﬁc;)Hpggtgi ?)lét@gtgé gggﬂégggaﬁggggduc‘% Meetg%%ar at ed

fromthe gpt et SN ela ALl g I % 0q f tota unt of the
mot her | i quor thus sep%r g\{][ead %‘%ﬁ% %%@ﬁ@%} rf%%gnnoﬁrh%rgggqurr%t%r ought

into cont i |4 i cl e at i on-exchange resin and

29. 10. Zooggg)ggl-%%g?glié&;‘t% ct%ﬁgdr\g%é‘t o&gﬁ%eag?a?emﬁ/ﬁsogo i HRid the
concentrajLns _ef e ani c i rities i he system becane constant, and
when thea%%%geﬁ r%ﬁlgosnlg{g?nfﬁea‘gféa%}f%u?rﬁ)’ﬂrti § SO dHNgamesihe
adduct s obt gi pgd were dissolved in phenol and a recrystallization was
carried oft'9at"§5BEL52BECa 0% ONPF I AR i Gompopnd it iam derddylRandas
heated to 180C at a pressure of 40 Torr to renpove phenol until the phenol
concent r aPFoRY ol $P¥phenb bondander Mmthat off coatinarsdly wapplanned by
steam stripping to obtain a bisphenol A The content of each elenment in the
bi sphenol  AMEECIREANIERUPAISIOE tA 1 Nden acmpoywid,mavhiizdt icire svasote dfiornech out  as
in Exanple 1 using the bisphenol as a raw nmaterial, a polycarbonate was

obt ai ned. chrRBicatlr ibpnid vitbosihey odtioe-ohénger resdng ohs abnedawto®d. 35
and the b value thereof was 0.2. ~onmt2ara i v .xar~~~ |p_P 1 By follow ng
the sane packedurwithy Ehenpwl floreke epithbasehecatnl dmre £xsaRGEE reasim
treatnent of the reaction mxture after renoving hydrogen chloride was not
carri ed otiogeshpirsphictivl réacadoobt pawechatBlid aQ@nt efiid OfeaR3Cho £l @MRI¥e i N the
bi sphenol is shown in Table 1. Wen the pol ynerization was carried out as

i n Exanplmethodisnapalyh®ebiuselenol A as the raw material, a pol ycarbonate was
obtained. The intrinsic viscosity of the polycarbonate obtained was 0. 34

and the b val ue Abestnér WanpFes of2%he0s8904 adfd CUTaRF | thetfe -9 1~ To
t he bi sphenol A obtained in Exanple 1 was added an aqueous 0.01% sodi um

hydr oxi deasolowigami cs utigh hidlébeleorignkade H4iiHY 1L sherbhseharald-A
becane 100 ppb. After nelting the bisphenol A and sufficiently m xing,

Bi phenyl cenkanatngangdretsebbhhytepandain Redeapidegrehp-added 1ha dde
m xture and the polynerization was carried out as in Exanple 1. The
intrinsic viscosity of the pol ycarbonate obtained was 0. 33 and the b val ue
thereof was 1.1. CAonparative Exanples 3 to 7



By follow ng the sanme procedure as Conparative Exanple 2 except that an
aqueous 0.01% iron chloride solution, an aqueous 0.01% ni ckel chloride

sol ution, an aqueous 0.01% chrom um chl oride solution, or an agueous
manganese chl oride solution was added in place of annéﬁueo%a 0. 01% sodi um
hydr oxi de sol ution such that the content of each ele t 14204 he group Ain
the bisphenol A becanme 70 ppb, each paljycarbonate was obtained. The
intrinsic viscosities and the b values of the polycarbonate obtained are
shown in Table 1. By followi ng the same procedure as Conparative Exanple 2

except thatydriee 088N r&hp SedLEEHES  t he ol -A was adjusted to becone
90 ppb, a polycar bona’[% V\;]ig ob?ai ned. T%ﬁnﬁlﬁeyns%)% \Sﬁgc&q YitiRee

ol ycar bog j e b value thereof was 0.6.
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b val ues gf thﬂgolgcarbonates obt ained are shown in Table 1. Hy follow ng
the same pr RSP T BROTOAPAFR! IRAY B@Gnd| BeZcepdentgt diap areaqiepeist Oy005%
copper chlorigde sol ution, an aqueous 0.005% zinc chloride solution, an
aqueous 0. 8HSRd BRi ik cHReAcE8 satems odn othen Siolioals ma tHIR00 biydi gm
chloride solution was added in place of the aqueous 0.01% sodi um hydr oxi de
sol ution Sa&gRofTAl kigorn bandnes desnripest inhdaphreratBaént NG 1 CfPe B
becanme 25 ppb, pol ycarbonates were obtained. The intrinsic viscosities and
the b val Ne$§ -0i2 0% al 9% HArCARSY AR red a2 25 69@ynoby_ Tabl e 1. Exanpl ~8
Hy follow ng the same procedure as Conparative Exanple 2 except that an-:
aqueous 0.001% t Abanitutrtheht ea& titos ohitkt Wre V&ist 2fged é@iﬁ%%?cf?fofhceh queous
0. 01 sodi um hydroxi de solution such that the content of Titaniumin The

bi sphenol cAtbéyats 5 dydnribgd| yasshonat gheas ,aed. ;The jntrinsi

Vi scosity 29.10. 2004 -32 and the b Calue ofc?ﬁég%gﬁycé}boé$k§%é§%§ned

are showntherésfilom,l. afted, 1920433 Y, Lferﬁb@i(”r}i' 'ai_ i‘;g_\%f 1 rEI

u~M\/|\l~tOO_JrrIOtQ~tncv v~ v ~a v~ tf10ONFIrl, --~ ,
OOpNLaU~ ifothined Ky ~tha, Mdactinlc N a4 £ 4 acetone, and unreacted

phenol, the reaction product is cooled and bisphenol A is

separated as the form of adducts. Furthermore, from the
equimolar addition product of bisphenol A and phenol, which
are the adducts, phenol is removed and bisphenol A is isolated.

The bisphenol A thus obtained contains various
inorganic elements and organic compounds as impurities. When
the bisphenol A is used as the raw material for preparing an
aromatic polycarbonate, coloring occurs at the preparation of
the aromatic polycarbonate and also at molding the aromatic
polycarbonate obtained, coloring is liable to occur.
Accordingly, to obtain an aromatic polycarbonate which is not
colored at the preparation of the aromatic polycarbonate and

does not cause coloring in the case of molding the aromatic




- MMMMMMMMMMNI?Nu7u1~CIf1~V'_1I_n
UI\/]lc\/l\/l(\)/l\/ll\\;lt:-I\~/IMVINI X00000000000000000 O ., OOOOOOON L, "'ri Eri
vrl~'rlrdrdrirdlr~r-iri~1r-1r1r1'1' -1n--11~v VvV V V V V V V V

29.10.2004

-12-

polycarbonate, it is necessary to reduce the contents of
specific inorganic elements and organic compounds contained,
as impurities, in the bisphenol A used as the raw material to
lower than definite amounts.

The high-quality bisphenol A of the invention is
selected from the following groups (a) to (g).

(@) A high-quality bisphenol A wherein content of
sodium is not more than 80 ppb and the content of each element
of grovup A consisting of iron, nickel, chromium, manganese,
lead, and molybdenum is not more than 50 ppb.

(b) A high-quality bisphenol A wherein a measurement
is carried out by a high performance liquid chromatography in
which a stainless steel-made column having an inner diameter
of 4.6 mm and a length of 250 mm packed with an adsorbent
obtained by bonding an octadecyl group to a high-pure
spherical silica gel having a pore diameter of 100 angstroms
in an amount of 15% of the silica gel is maintained at 40°C,
using an aqueous 0.1% phosphoric acid solution and
acetonitrile as an eluent A and an eluent B respectively such
that from the initiation of the measurement to § minutes after
the initiation of the measurement, the ratio of the eluent A :
the eluent B is 1 : 1 and the flow rate of the sum total of
the eluent A and the eluent B becomes 0.9 ml/minute, while

keeping the flow rate of the sum total at constant, a gradient

operation of increasing the rate of the eluent B from 5 minutes
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after the initiation of the measurement and then increasing
the rate of the eluent B such that the ratio of the eluent A :
the eluent B becomes 0 : luntil55nﬁnu£esaftertheinitiation
of the measurement is carried out, and then when the bisphenol
A is analyzed by a ultraviolet detector of a wavelength of 254
nm, the sum total of the absorption peak areas of compounds
eluted between the time of from 15.5 minutes to 24 minutes is
not more than 2.0 x 10™ as the rate to the absorption peak area
of the bisphenol A.

(c) A high-quality bisphenol A wherein a measurement
is carried out by a high performance liquid chromatography in

which a stainless steel-made column having an inner diameter

of 4.6 mm and a length of 250 mm packed with an adsorbent

obtained by bonding an octadecyl group to a high-pure
spherical silica gel having a pore diameter of 100 angstroms
in an amount of 15% of the silica gel is maintained at 40°C,
using an aqueous 0.1% phosphoric acid solution and
acetonitrile as an eluent A and an eluent B respectively such
that from the initiation of the measurement to 5 minutes after
the initiation of the measurement, the ratio of the eluent A :
the eluent B is 1 : 1 and the flow rate of the sum total of
the eluent A and the eluent B becomes 0.9 ml/minute, while
keeping the flow rate of the sum total at constant, a gradient

operation of increasing the rate of the eluent B from 5 minutes

V.V YV
V VYV

after the initiation of the measurement and then increasing -
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the rate of the eluent B such that the ratio of the eluent A :
the eluent B becomes 0 : 1 until 55 minutes after the initiation
of the measurement is carried out, and then when the bisphenol
A is analyzed by a ultraviolet detector of a wavelength of 254
nm, the sum total of the absorption peak areas of compounds
eluted between the time of from 22 minutes to 24 minutes is
not more than 50 ppm to the absorption peak area of the
bisphenol A.

(d) A higﬁ-quality bisphenol A wherein the sum total
of the contents of the l-naphthol derivatives represented by

following formula (1) is not more than 200 ppm to the bisphenol
A;

OH
< Ry
j M
N2

wherein R, and R, each represents a methyl group, an ethyl
group, an n-propyl group, an isopropyl group, or an
isopropenyl group each bonded to the 2 to 8 position of the

l-naphthol.
(e) A high-quality bisphenol A wherein the content of
9,9’-dimethylxanthene is not more than 2 ppm.

(f) A high-quality bisphenol A wherein the content of

2- (4-hydroxyphenyl)-2,4,4-trimethylchroman is not more than

50 ppm.
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(g) A high-quality bisphenol A wherein the content of
2,2,4-trimethylchromene is not more than 5 ppm.

In the case that the high-quality bispheﬁol A of the
invention is (a) described above, the content of sodium is
preferably not more than 50 ppb and the content of each element
of the group A consisting of iron, nickel, chromium,
manganese, lead, and molybdenum is preferably not more than
20 ppb, and more preferably not more than 10 ppb. When the
content of sodium contained in bisphenol A is not'more than
80 ppb and the content of each element of the group A is not
more than 50 ppb, in the case of preparing an aromatic
polycarbonate using the bisphenol A, coloring of the aromatic
polycarbonate obtained is improved and further coloring at
molding the aromatic polycarbonate obtained is also improved.

Also, in the case that the high-quality bisphenol A of
the invention is (a) described above, in addition to each
element of above-described group A, when the content of each
element of group B consisting of copper, zinc, aluminum, and
indium or the content of silicon contained in the bisphenol
A is not more than 20 ppb, preferably not more than 10 ppb,
and more preferably not more than 5 ppb, and when the content
of titanium contained in the bisphenol A is not more than 1
Ppb, coloring of the aromatic polycarbonate obtained from the

bisphenol A can be more effectively improved.
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In addition, the content of each metal in the invention
is measured by a flameless atomic absorption spectrometry
(electric heating atomic absorption spectrometry). It is
preferred that as a vessel for sampling from the preparation
equipment of bisphenol A for measuring the content of each
metal, a vessel sufficiently washed so that each metal is not
intermixed from the vessel is used and after sampling, the
vessel is tightly sealed and is not opened before carrying out
the analysis. By carrying oﬁt the operation from the pre~
treatment to the measurement in a clean environment,
contamination by each meal in the atmosphere can be prevented.

When the high-quality bisphenol A of the invention is
(b) described above, by the high performance liquid
chromatographic analysis described below, the sum total of the
absorption peak areas of the compounds eluted between the time
of from 15.5 minutes to 24 minutes (hereinafter, the compounds
are referred to as compound group A) is not more than 2 x 1073,
and preferably not more than 1 x 10 to the absorption peak
area of the bisphenol A. When the sum total of the absorption
peak areas of the compound group A is not more than 2 x 107
to the absorption peak area of the bisphenol A, coloring at
the preparation of the aromatic polycarbonate is improved and

further coloring at molding the aromatic polycarbonate

obtained is also improved.
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When the high-quality bisphenol A of the invention is
(c) described above, by the high performance liquid
chromatographic analysis described below, the sum total of the:
absorption peak areas of the compounds eluted between the time
of from 22 minutes to 24 minutes (hereinafter, the compounds
are referred to as compound group B) is not more than 50 ppm,
and preferably not more than 30 ppm to the absorption peak area
of the bisphenol A. When the sum total of the absorption peak
areas of the compound group B is not more than 50 ppm of the
absorption peak area of the bisphenol A, coloring at the
preparation of the aromatic polycarbonate is improved and
further coloring at molding the aromatic polycarbonate
obtained is also improved.

Also, it is preferred that in the compound group B, the
sum total of the absorption peak areas of the compounds having
molecular weights of from 307 to 309 is not more than 20 ppm,
and more preferably not more than 10 ppm of the absorption peak
area of the bisphenol A. In the compound group B, the compounds
having molecular weights of from 307 to 309 give particularly
large influences on the hue of the aromatic polycarbonate and
when these compounds are not more than 20 ppm, coloring at the
preparation of the aromatic polycarbonate is improved and

further coloring at molding the aromatic polycarbonate

obtained is also improved.
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In addition, the details of the analytic method by the
high performance liquid chromatography in the invention are
as follows.

There 1is no particular restriction on the high
performance liquid chromatographic apparatus and a generally
commercially available apparatus may be used but the apparatus
equipped with a degassing unit capable of sufficiently
carrying out degassing of the eluent is used, and as a liquid
sending pump, a double plunger type low pul'sating pump capable
of carrying out the gradient operation is used. Also, for heat
retaining the analytical column at a constant temperature, the

analytical column is installed in a column oven capable of

temperature control in the range of within + 0.1°C. As the
ultraviolet detector, a ultraviolet detector capable of
measuring at the accuracy of the wavelength reproducibility
* 0.1 nm is used, when the high-quality bisphenol A is (b),
(c), or (d) described above, the measurement is carried out
at a wavelength of 254 nm, when the high-quality bisphénol A
is (e) or (g), the measurement is carried out at a wavelength
of 200 nm, and when the high-quality bisphenol A is (f), the
measurement is carried out at a wavelength of 280 nm. As an
embodiment of such a high performance liquid chromatographic
apparatus, an LC-10A type high performance 1liquid
chromatographic apparatus manufactured by SHIMADZU

CORPORATION can be suitably used.



wi th glass and using hydrogen chloride as a catal yst, acetone was reacted
with phenol at a nol ratio of 1 : 6 at a reaction tenperature of 60C, a
reaction m xture was obtained. The reaction mxture was distilled to renpve
hydrogen chloride and further the reaction m xture maggbi 598& i nto contact
with a sulfonic aci d-base cation-exchange resin. The réactiion mixture was
cooled to 45C to precipitate adducts and-t he adducts obtai ned were
separated fromthe nother liquor. The adducts were heated to 180C at a
pressure of 90 Torr to renove phenol until the phenol concentration in
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to 1 4 By 1ol 3Wh3 ERE S4nthEr BeaskrementCisp seatiied Bnpl e 9 except t hat
an aqueous 0. Olfs%i)ron chl oride solution, an aqueous 0.01% ni ckel chloride
sol ution, an aqdtbus"®. #IYEOUS9013%rphosphprikr @nidmsdilutriate $9! thieon, an
aqueous ran\g%nggf chioride solution, or an aqueous sodi um nol ybdate was
added i n PIEcet g (RROSRREES acHdop S Jal gve hykharx thee shi Sitqgwair swebethat t he
content of each el enent. of the group A in the bisphenol A became 70 ppb,

pol ycar bR E et & SHtlnte. tTh8 . Antdr i hPWO Vi $8psitiics Eoiind Fei 1Y@ ues of
t he pol ycarbonates obtai ned are shown in Table 2. Exam 1P 1 By foll ow ng
the sane procedure as Conparative Exanple 9 except that the content .of
sodiumin the bisphenol A was controlled to becone 90 ppb, a pol ycarbonate

was obtained. The intrinsic viscosity of the polycarbonate obtained was O.
34 and the b value thereof was 0.6. Exanx~l es 2 0 '~1



By follow ng the sanme procedures as Conparative Exanples 10 to 13 except
that the addition anmount of each of the aqueous solutions of the elenents
of the group A was controlled such that the contents of the el enents of the

group A becane 30 ppb and 15 ppb, pol ycarbonates were &ﬂ@a% d. The
intrinsic viscosities and the b values of the polycar%d t obt ai ned are
shown in Table 2. .xarn By foll ow ng thgysane procedure as Conparative
Exanpl e 9 except that an aqueous 0.005% sodi um netasilicate was added in
pl ace of the aqueous 0.01% sodi um hydroxi de sol ution such 29.10. 2004 -38

t hat /t he E¥ftlertPbRc s tdg kgsh, vatpol yioar banat iy apeeFerinade T@gq@qufri nsi c
in

viscosity and the b value of the pol ycarbonate obtained are shown abl e

2. 29.16PZoWRt@Praphp and is used. As acetonitrile as the eluent B
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Mwn Ma §Pmrercially’ avadlable acetonitrile for high performance
liquid chromatography is used.
When the hiéh-quality bisphenol A of the invention is
(d) described above, the sum total of the contents of the
1-naphthol derivatives shown by the above-described formula
(1) contained in the bisphenol A is not more than 200 ppm, and
more preferably not more than 100 ppm. When the conﬁents of
the l-naphthol derivatives contained in the bisphenol A are
not more than 200 ppm, coloring at the preparation of the
aromatic polycarbonate is improved and further coloring at
molding the aromatic polycarbonate obtained is also improved.
Practical examples of the l1-naphthol derivative shown
by the formula (1) include 5,7-dimethyl-l-naphthol, 6,7~
dimethyl-1l-naphthol, 5,8—dimethyl—1-naphthol, 6,8-
dimethyl-1l-naphthol, S-ethyl-7-methyl-1-naphthol, 5-
methyl-7-ethyl-1-naphthol, 6-ethyl-7-methyl-1-naphthol,. 6-
methyl-7-ethyl-1-naphthol, 5,7-diethyl-1-naphthol, 6,7-
diethyl-l-naphthol, 5-n-propyl-7-methyl-l-naphthol, 6-n-
propyl-7-methyl-1-naphthol, 5-isopropyl-7-methyl-1-
naphthol, 6-isopropyl-7-methyl-l-naphthol, S-isopropenyl-
7-methyl-1-naphthol, and 6-isopfopenyl—7-methyl-1-naphthol.
Also, it is preferred that the sum total of the contents

of the 1l-naphthol derivatives shown in the formula (1)
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contained in the bisphenol A is not more than 200 ppm, and also
when the bisphenol is analyzed by the above~described high
performance liquid chromatographic analysis, the sum total of
the absorption peak areas of the compounds (Compound group B)
eluted between the time of from 22 minutes to 24 minutes is
not more than 50 ppm, and more preferably not more than 30 ppm
to the area of the absorption peak of the bisphenol A, because
in this case, coloring of the aromatic polycarbonate obtained
from the bisphenol A becomes less.

When the high-quality bisphenol A of the invention is
(e) described above, the content of 9,9’-dimethylxanthene
contained in the bisphenol A is not more than 2 ppm, and
preferably not more than 1 ppm. When the content of 9,9 -
dimethylxanthene contained in the bisphenol A is not more than
2 ppm, coloring at the preparation of the aromatic
polycarbonate is improved and further coloring at molding the
aromatic polycarbonate obtained is also improved.

When the high-quality bisphenol A of the invention is
(f) described above, the content of 2-(4-hydroxyphenyl) -
2,4,4-trimethylchroman contained in the bisphenol A is not
more than 50 ppm, preferably not more than 30 ppm, and more
preferably not more than 20 ppm. When the content of 2-
(4-—hydroxyphenyl)-2,4,4-trimethylchroman contained in the
bisphenol A is not more than 50 pPpm, coloring at the

preparation of the aromatic polycarbonate is improved and
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further coloring at molding the aromatic polycarbonate
obtained is also improved.

Also, it is preferred that the content of 2-(4-
hydroxyphenyl)-2,4,4-trimethylchroman contained in the
bisphenol A is not more than 50 ppm as well as the content of
sodium is not more than 80 Ppb, and the content of each element
of group A consisting of iron, nickel, chromium, manganese,
lead, and molybdenum is not more than 50 ppb, preferably not
more than 20 ppb, and more pfeferably not more than 10 ppb
because in this case, coloring of the aromatic polycarbonate
prepared from the bisphenol A becomes more less.

When the high-quality bisphenol A of the invention is
(g) described above, the content of 2,2,4-trimethylchromene
contained in the bisphenol A is not more than 5 ppm, and
preferably not more than 2 ppm. When the content of
2,2,4-trimethylchromene contained in the bisphenol A is not
more than 5 ppm, coloring at the preparation of the aromatic
polycarbonate is improved and further coloring at molding the
aromatic polycarbonate obtained is also improved.

Also, in the case that the high-quality bisphenol A of
the invention is (b), (c), (d), (e), or (g), when the content
of iron contained in the bisphenol A is not more than 50 ppb,
preferably not more than 30 ppb, and more preferably not more
than 10 ppb, the deterioration of the hue of the aromatic

polycarbonate obtained from the bisphencl A can be prevented.
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As a process for preparing the high-quality bisphenol
A qf the invention as (a) described above, there is a process
for removing the catalyst from the reaction mixture and after,
if necessary, removing unreacted acetone and water formed in
the reaction, contacting the reaction mixture with an
absorbent. Examples of the absorbent used include active
clay, diatomaceous earth, montmorillonite, molecular sieve,
clay minerals, active carbon, graphite, hydrotalcite, chelate
resins, and cation-exchange resins.

Also, after, if necessary, removing unreacted acetone
and water formed in the reaction from the reaction mixture,
the reaction mixture is cooled, and by contacting at least a
part of the mother liquor after separating the adducts
therefrom with the above-described absorbent, the contents of
sodium and each element of group A can be reduced.

Or, the crystallization operation for obtaining the
adducts by cooling the reaction mixture is usually once or
twice in the preparation process of the bisphenol A but by
increasing the number of times of the crystallization
operation, the contents of sodium and each element of group
A in the bisphenol A finally obtained can be more reduced.
Also, the plural operations described above may be combined
at use.

By carrying out each operation described above, the

contents of copper, zinc, aluminum, and indium as the group
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B elements, and silicon and titanium can be simultaneously

reduced.

As a process for preparing the bisphenol A, wherein the
contents of organic compounds as impurities are reduced, as
| the high-quality bisphenol A of the invention of (b) to (g),
there is a process wherein in the preparation process of
bisphenocl A, the number of times of the crystallization
operation, which is usually carried out once or twice, is more
! increased once or twice. There is no particular restriction
of the method of the crystallization, but it is preferred that
in the case of separating a mother liquor from the adducts
precipitated by the crystallization, the adducts are washed
with phenol.

Because an aromatic polycarbonate is excellent in the
| impact resistance and the transparency, the polycarbonate is

largely used for optical uses, particularly, as optical disk

substrates, and recently, by the increase of the recording
| density and the recording capacity of the optical disks, the
demand for the reliability of recording and regeneration of
optical disks has been increased. The influence of the hue
of the aromatic polycarbonate as the raw material of optical
disks on the reliabiiity of recording and regeneration of
optical disks is large and it is desirable that the aromatic

polycarbonate is as colorless and transparent as possible.
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In general, as the evaluation of the hue of a polymer,
a b value showing a yellowness is used, and a smaller b value
shows that coloring is less. The preferred b value as the
aromatic polycarbonate for optical use is not larger than 1.0,
more preferably not larger than 0.5, and far more preferably
not larger than 0.3. By using the high-quality polycarbonate
of the invention, the aromatic polycarbonate showing the hue
of the above-describe range can be prepared.

The high-quality polycarbonate of the invention gives
less coloring at the preparation or molding of the aromatic
polycarbonate and is particularly excellent as the raw
material of the aromatic polycarbonate required to be
colorless and transparent, in the case of optical usés, etc.
Also, as the preparation process of an aromatic polycarbonate,
there are a phosgene process, a transesterification process,
etc., and the bisphenol A of the invention can be used for any
one of these processes. Particularly, in the case of preparing
an aromatic polycarbonate by the transesterification process
which is usually liable to cause coloring, in the case of using
the bisphenol A of the invention, the occurrence of coloring

is restrained and thus the bisphenol of the invention can be

suitable used.

EXAMPLES
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W~ ~X WHCKXXXWWWW Q X WGE. 0 U WU a WW  29.10.2004 -4 0 Fxam Using a
sul foni ¢ aci d-base ion-exchange resin of a crosslinking degree of 9% of
whi ch 15% of the whole sulfonic acid groups was nodi fied by cysteanine as a
catal yst, acetone was reacted with phenol at nol ratig gtfo %?]4 11 at a
reaction tenperature of 75C to obtain a reaction m xt ?e0- Qa reaction

‘m xture was cooled to 45C to precipita?te adducts (the 1st crystallization)
and the adducts obtai ned were separated fromthe nother |iquor. After

pur gi ng 10% of t.inﬁe;’ot@lé amount of the nother |iquor separated fromthe
system water was tefoved FHEMEHP ot RSP L3Iges lantorredabehérbyither was
recycl ed £§ ﬁhe.reactor. The state was continued until the concentrations
of the org h EVLRGuERETBL &S 1O @feidhomec smshc emetlarstis when dédwried
concentrations of éhe organic inmpurities becane constant, the adducts

obt ai ned KBFeddi £841108§ - n phenol and the recrystallization was carried out
at 45C (the 2nd crystallization) to obtain adducts. The adducts obtai ned
were further di sébi/v&}’eimrrﬂfeirﬂﬂ 06 dmsty bigquide fand snysyaihpzatd@n, the
adduct s obt ai ned were heated to 180C at a pressure of 40 Torr fo renove
phenol un€lemen&:phenol concentration in the bisphenol A becane 3% and
further phenol was renoved by steam stripping to obtain a bisphenol A The
bi sphenol A obt alned wasamnalgeedobychakiqui doohr ogE aph Alsq@, Jjron in
t he bi sphenol A obtained was anal yzed. 29. 10. éogﬁ 4§ETEE¥PQ§(%’§10 of
102. 6 g oéctheabiedghavedghfedindad0p12c@OfoBi B |y 4 o} was garried
out with stirring using c"iet r amet h?l ammni%ﬁ gs%{bﬁélgg{ngl €g‘%‘€%9 FPEdTd ng the

pressure $oblimaniiagand gandice dabRe anlke st BPekeak Yl i Ag0 e Jigaction of
the reaction product obtained was carri e?ﬁgut inng H%ilﬁ)%f %ngpfﬁé:ﬁ‘é:act or

at 2 Presheateal dhanids@ndacheTBal ) U G0k 200Cch 1 AR B PLEROIY T

The prepol yner was further polynerized at 280C and a press

W scost Ly [T ol the orove i R e SHSTEE R SIS g9l afa ne b

viscosity [r~] o he aromati c polycarbonate 0

val ue sho@s pgohheelU t pal ..ahe results are shown in Table
3. ~omar at-;ovp SXaﬁro t n%S%ﬁﬁ%%f%’h@ TR prE&&dure AftBranpl e

33 exceptzi hal ihBe cRughey of e grystallization was changed to tw ce, a
bi sphenol A was gbt ai % 1 'ThzeETQ'l s°p€1e%ﬁa W%%?%??ﬂ%@%a%chﬁaﬁieédéydbhe
liquid chgg so. .the.content of iron analyzed was 25 ppb.
Fur t her nor eﬂ\%ﬁgﬁa}gg%aer#n% ‘?Ctopgﬁﬁégﬁ&?nﬁ?‘é GRS it aidieh afiE eForgadniczat i on
using th i sph I b B'teﬁ sane manper as,in Example 33, the intrinsic
Vi scosi ts"%é? h@%ﬁﬁ%t%‘&é At BoRat ESbbt bawid ok gosstaatdvoheme val ue
show ng t(gg ye ﬁ;ﬁpol mer was 1.5. The results are shown in Table 3.
29. 10. 20047 =32" e PEeBafed-c fRRFAIIEERN( VS the wpRgeind sousedd foak ar eas
of corrpoun}(’j Fe Pol
the pre-treatments, commercially available reagents for
electronic industry were used, and the instruments were
subjected to an immersion treatment in diluted nitric acid,
etc., for a sufficient time and thereafter were washed with
ultrahigh purity water before use.
(2) Analysis of each element:
The test liquid obtained in (1) described above was

analyzed by a SIMAA 6000 type flameless atomic absorption

spectrometric analytical apparatus manufactured by PERKIN

ELMER CORPORATION.



Phenol '- Bp Chromans p peak of 9rou AB J (ppb)ymer b val ueAP 4Ex.
332557280.4 x 10'' 4pC. Ex.|1S233261352 6 x 10''25.1.5 vr'-ti YA

z- (2- Hydr oxyphenyl ) - 2- (9- hydr oxyphenyl ) pr opane Ex.: Exanple C. Ex.:
Conpar ati ve Exanpl e When each aromatic pol ycarbonate was obtai ned by a
pol yneri zati on by the sane manner as Exanple 33 excep9tHai004 t he

‘bi sphenol A obtained in Exanple 33 were,.added the conpounds of the conpound

group A obtained by preparative chromatography fromthe reaction m xture
obtained in Exarrql ﬁaﬁB such that the sumtotal of the absorption peak areas
by the liquid chrofatSEaphyhadl 3hed & onpolindrganip Acheoammi:0. 9 x 10'' and
1.5 x 10-' respectively to the absorption peak area of the bisphenol A the
intrinsic viscositi ds"bfof Reatromit ¥ tleotas atiysl wsg abiabired; Wehe Q135 and
0.35 respectively and the b values were 0.2 and 0.6 respectively. Wien an
aromatic gol YEaPBoRRtLE WeRA grimraddduliy chrbyaRS g WPy faRRIPEIRN ZaY 'b&” by
the follow n%.the sane procedure as Exanple 34 except that %éhe conpodnds of
the conpodHdMAGZslp CORRORATING sisdoddirg t heo SUmd ot 4l 0F € abgarption
peak areas of the conpounds of the conmpound group A by t%e ||§uF61 ed

29. 10. 200%ethog,ch? oud eyrapby hgeeardmene XadQ- ‘ot 1%}%%%%8 eggak

area of the bisphenol A the intrinsic viscosity of t

pol ycar bonare dbteirmddedadyla3Q18pdviBeel ¥ ereof was 1.1. Fxanpl e
Using a sul fonic acid-base ion-exchange r es?%ggftog 8?035‘[’?“?#@‘36899& of

9% of whi0h 17 of Qmmﬁwﬁmﬁ’a‘\é'd“%%'?%m‘g”ﬁéxg%ﬂ' fied by

i
cysteam ne as a catal yst, acetone was reacted W AP rwWdFo of 1

11 at adeeeachigred ar al4h f C ot{;}ai n reaction m xture. The
reaction mxture vvasgggol ed trf)évg'g&%qo Qfoe&eecci T a?fg Hdthirelenghle agt280

crystall'i gt i ogpdangdeh &g obt ai ned re separated fromthe nother
| i quor. After purging 10%alg?§l%{2£ct o‘%%‘i\p%%%ﬁt YErehedpbeHBinpAquoy a

separ at eduf Vi Be Y Y was. renpved fromthe nother |iquor and the
not her |iquor was Fecy%ﬁ?&t;g? ?#e g eftiorengtie Qf a284was- conti nued unti|

the concentratio of rgani.c inpurities in the system becane constant,
when t he concent pg%i orbldtseggfu%t ey ga{{?c it&rﬁuri?i eyadaaneofonstamat ide
adduct s i re _dissolved in phenol and the recrystallization was
carried geégggggggﬁ(at%ﬁé 2nd crystallization) to obtain adducts. The adducts
obt ai ned were fulcth%r di.ssol ved in phenol to carry out the 3rd
crystallization, 1he ¥GdHe: STobhaiRkRS Sushe eteaifed tuw UBAG it kife £ QRE4IT € Of
40 Torr to renov henol unti| the phenol concentration in the bisphenol A
becane 3%%%5“?%& ¥ra gHfbini spbon metdoxd using an HSC-5N type color

meter manufactured by Suga Shikenki K.K.

Example 1

Using hydrogen chloride as a catalyst, by reacting

acetone and phenol at a mol ratio of 1 6 at a reaction

temperature of 60°C, a reaction mixture was obtained. The
reaction mixture was distilled to remove hydrogen chloride and
further was brought into contact with a sulfonic acid-base

cation-exchange resin. The reaction mixture was cooled to 45°C

to precipitate adducts and the adducts formed were separated

from the mother liquor. The adducts were heated to 180°C at



-44 was renoved by steam stripping to obtain a bisphenol A 4Jhen the

bi sphenol A obtai ned was anal yzed by the |iquid chromatography, the sum
total the absorption peak areas of the conpound group B was 15 ppmto the
absorption peak area of the bisphenol A In addition, ﬁ%”ltgﬁ ‘forrpound gr oup
B, the absorption peak area of the conpound having a 1°8¢ % wei ght of

.308 detected was 9 ppmto the absorpti-aa- peak area of bi sphenol A Al so,

the iron in the bisphenol A obtained was anal yzed. The reaction of 102.6 g
of the bi gghﬁnol A and 105.9 g of diphenyl carbonate was carried out with
stirring d8i nQ@tretY AR MY ankbanai usti hetbat phesblbyoredimi g idye pressure
to 15 .and increasing the tenperature to 290C. The reaction of the
reacti on PRERHENGbddreeamesds sadriedtiver phendlt Was-féhsvedpamd LaeEaR at a
pressure of 4 mMHg and a tenperature of 260C to obtain a prepol yner. The

pr epol ynmePywas efamy tsttari proilngrerd zest sitn 280G spyhb rib IP17ES S Wit Yok onfmple Lo
obtain an aromatic pol ycarbonate. As the result thereof, the intrinsic

Vi scosi tyepch) edfenteint dnonthlel Bigphyeanbanate oRbRhNed .135 and the b
val ue showi ng the hue of the polynmer was 0.1. The resu tslgrle'sh"g%l/\hngn

Table 9. €etmamietHy MmmdHai hyidonidy f0/d Qu spg procedure as
Exanpl e 36 except that the nunb%ur of the crysta |§z%te’| on Waés) %h%ﬂg'é}aeto

twice, a bispheml A i : j nol .A obt ai ned was 2
9.10. 2004 -4'5 anal yz‘?fﬁgﬁgwaﬁwﬁsﬁ%ﬁa&oégggﬁgﬂt%%rgﬁﬂ?{:ﬁt"é%t%f t he

absor pti ogtpeak Aad QYO swg%rggpm o the absorption
peak area of thé@b%f)henolélzl.gcl n aﬂ%ts?%%tépitg the @Eﬁ% WYHFFP B9 he

b ti f 1 havi I I i ght of 308

ot oot ed e B e 8 P SR Bexk e, EERGY LB Sphae TRactSon ¢ he
content of,l anal.yz 2 b. Furthernmore, ,when using the bisphenol
A a pol y%glrogg%g't g%v%é%%b#\g’%ﬁegagglﬁﬁ é%r’f%i"‘hg} Tfrilﬂgirbltﬂ%g %Cﬁflr'l’ép

intrinsic éi scosi t t he pol X(E:ar bonat e obt ai ned was 0.39 the b val ue

of
t her eof sf mfngrfﬁéuﬁ&e° f 4t REHBoRDAE? WRIEPArFtumpcof 26016 tar @kttaim i n
Table 9. Tabl e 9 .0rganic urit wei ht mRatio of area to peak area of
BPASUM t o}agégﬁé’c}ﬁﬁ%&bf = M@Oﬁmm was ' fuRtbasnpedpevided edula( ppb) b
val ueBPAgr oup arwei ght 308Ex. 3632573115 nm® m® C. Ex. 0.1 172839219388 PPm 53
ppm 25 1. ’fe&%e-repwrez-qu%mﬁoﬁyghénylr)esguce- h¥d0oBy phnélay Ithop obranian Bx.
Exanmpl e C. Ex.: Conparative ExanPI e Exaam7 and ~B \WWen each aronmatic
pol ycar boRSLYSREL RS nedhByint Bbnghe vz vit o hibes pod yoanen Ase
Exanpl e 36_.except that to the bi sphenol A obtained in Exanple 36 were
added t heobtained was 0.35 and the b value thereof was 0.1.

Example 2

Using hydrogen chloride as a catalyst, by reacting
acetone and phenol at a mol ratio of 1 : 6 at a reaction
temperature of 60°C, a reaction mixture was obtained. After
distilling the reaction mixture to remove hydrogen chloride,
the reaction mixture was cooled to 45°C to precipitate adducts
and adducts were separated from the mother liguor. After
purging 10% of the total amount of the mother liquor thus
separated from the system, the mother liquor was brought into

contact with a sulfonic acid type cation-exchange resin and



29.10. 2004 -4 6 conpounds of the conmpound group ~. B, obtained by
preparative chromat ography fromthe reaction m xture obtained in Exanple 36
such that the sumtotal of the conmpound group B becane 25 ppm and 90 ppm
respectively to the bisphenol A the intrinsic viscosities of the aromatic
pol ycar bonat es obtai ned were 0.35 and 0. 35 respecti ve29)41arnd)ot4he b val ues
were 0.2 and 0.6 respectively. cooma rat i v , Ya" Pi By follow ng the
same procedure as Exanple 37 except tr@9-the corrpounds of the conmpound
group B were added to the bisphenol A such that the sumtotal of the
conpound g?%%bchege‘é@m‘éheorg@moo t hEhdi spaesovad, caRtanQERt ihtil the
pol ycar bonat e was obtai ned by pol ynerization, the intrinsic vi sc05| ty of
t he pol yca&tdoeanbrabianaenf whe Braﬁnaadlﬁ\bﬁrbtt(ékuﬁntﬂ%%%f Exa~o
Using a sul fonic acid-base ion-exchange resin of which 5%0 the ol e

sul foni c mPmistantps aasd mModehi eghdy @dﬁé@ﬁﬂweleﬁsa g2t akyst , sgatane vas
reacted with phenol at nol ratio of 1 : 12 at a reaction tenperatu e of 75C

to obtain impentties nbatathe€. JdEEsESRE!T OPRET X s gpeled 1o 95C to
preci pitate adducts (the 1st crys?al |'i Zat ( on) gagﬁﬂlﬁ\g aég 2t8eSht ¥eX&d wer e

separ at ed di9s1Ved Dk hshehd OUDRG Af fwhhe total amount of
t he mother |iquor sepa?@?%d from taﬁefgér{)ée%n’?ig\/g%é sYPEnGGEd 1 oMlithe

not her i r er uor was recycled to the
reactor. %Ee) 45?;1&?%0\/\%%%2?1?3}&1: {]ﬁFla %tconlg Péhrlléﬁ§dotadtdhl@towgam c

inpuritie e he constant, when the concentrations of the
organic i ?p%ﬁ%?gtséﬁgga@echr%f%ﬁ?ur?h’ett 48dfietE thEamR%e mheacdi ssblited in

phenol an y on was.carried out at 95C (the 2nd

crystall i %a%?%rﬁeq’t%g g%ﬁé#hégéhb&’{‘s SPRFRRY 8 Recanncit wadefagthher

di ssol ved\&gpe,p fr\? to ca‘ﬁ% out the 3rd crystallization, the adducts

obt ai ned eated 19" BY steaShriPRINYOtT Rt adn ranbiepbhendl

unti | the %concentrg}# on in the bisphenol A becane 3% and further
phenol was Te &35 ﬁ%ﬁj“‘%’tfo‘btéihﬁ@h&lphehbmms%hbha
result of ana,}la/lhja the bi sphenol A obtained by the Iiquid chromatography,
5, 7-di met thol Whgm Bhe. BPAEPAYE Za5aont als \erer ided ectiedagsin

1- napht hol derlvatlves and the sumtotal of themwas 46 ppm Also, when the
anal ysi s G 3TRLLonpotti Nt odh e didphenphasarai esawutmatéeyawer eall ppm
and 2 ppb respectively. The reaction of 102.6 g of the bisphenol A and
105.9 g ofpﬁwmn%%e bRt tabnerhy 1 iTite diItt ML StVISEgi t§i 68 the

t et r amet hyl ammnl um as the catal yst by reducing the pressure to 15 mtHg and
i ncr easi nPakicarhgrate whtain@d0@s Thea T aad ithe & ddBud 6a6d O P LGUCT
obtained was carried out in a thin-filmtype reactor at a pressure of 4
mHg and & t%nperature of 260C to obtain a prepolyner. The prepol yner was
further polyneri zed at 280C and a pressure of 0.5 mrHg 29.10.2004 -4 8 to
obtain a S i soldieiresult thereof, the intrinsic viscosity [r~]
of the polycar bonate obt a| ned was 0.35 and the b val ue show ng the hue of

the polymer was By FOE16REHY heAins BAULddh JA0kG DampPINAL R LY AN ¢! @ 19

By follow ng the same procedure as Exanple excep of the

crystal | i zaid @ntiasn el d ¢ e e§1§:h was obtained  As the
result of analyzing the bisphenol cfl?t%‘eat?mn he 5% cgh 4T aphy

as in Exaydters9rehbd pht hoI rivati was 294 ppm
Al so, when the anal ys%éb‘ot ’ Le gcegic %ﬁﬁ Jg?%u Y45 aha g| (G 5 cal‘?‘l’eda out ,

th Y/ t I Furth t h
bi Sphonol A poﬂ%’*‘aﬁééﬁ‘gﬁéﬁgggﬁbl%fen‘éa%%th5?3%?%9%?? SRER B R,

Exanmpl e 394 tri 0 ol arbo ate obtained was 0. 36
and the b va ueds ovﬁéqnaé w\ﬁl ﬁ‘&e%Jopit hé ﬁ?%\? spi’ yfergzation was ar e

shown in 0_an V\hen each ar omat i c_ pol ycar bonat e was
obt ai ned -bE‘;a/dqtﬁe bdl frrgrgr%gtgéﬁmgs fte I RASRhenghiblas 3hex@pt t hat
to the b'ﬂ%eé}%hzﬁoma' r&B ~ ~ple 39 was added 5,

7di met hyl aphit Hol ot % ¥1‘é ?/"?)'f%pé’@étl?@téhf‘éﬁ‘nt ogrBishy intamnsic
reaction [ t d in Exanpl e 39 sych that the sumtotal anount of
the 1- naphq g‘et o?tqg’ee RUNFAIRPRE oXpinedovas - Q- 34aandlshepgm
respective t%e h%tbl sphenol éA the intrinsic viscosities of the aromatic
pol ycar bonates o ?.-35 and 0. 36 respectively and the b val ues
were 0.2 and 0.7 respectlvely. By follow ng the same procedure as Exanpl e
90 except




that the addition anmpunt of 5, 7-dinethyl-1-naphthol was changed such t hat
the sun total anmpbunt of the 1-naphthol derivative becanme 250 ppmto the

bi sphenol A, an aromatic pol ycarbonate was obtai ned by the pol ynerization.
The intrinsic viscosity of the polycarbonate obtained,yas 9es> and the b
val ue thereof was 1.1. By follow ng the sane procedure as Exanple 40 except

that 6, 7-di net hyl - 1- napht hol was added3Pn pl ace of 5, 7di net hyl - 1- napht hol

such that the sumtotal anount of the 1-naphthol derivative becanme 80 ppm
to the bi§%gﬁ§2£$ﬁ%¥ggpg%ﬁgﬁélélpolycarbonate was obt ai ned by the
pol ymeri zati on. T i scosity of the pol ycarbonate obtai ned was
0. 35 and the b v,1al utfseht e,reqfher%'s 0.3. ~parative .xa nl_e 21_ By follow ng
t he sane procedureoa %Q%frﬁﬂ d R inag irh&xadgilts dnwasparideef an
6,7-dinetq¥l-1-naqyt€ol was changed such that the sumtotal anmount of the
1- napht hol *#eFPYELY Vel h i bydsemide shéubiophemoh thatanha eBRkes ¢
29. 10. 2004 -50 pol ycarbonate was obtai ned by the pol ynerization. The
intrinsic % s¥d<8ivp b the bbsphanbdnatkeobhai hed pps . O.Aﬁﬁegnﬂegtagn%pval ue
thereof was 1.2 Table 5 Organic InpurityRatio of Ratio of (wei ht njsurpeak
areastotaJtkﬁcﬁlﬂHhGOQ%ohndﬁéPmmyﬁhmiEhenplﬁfkinéhr@ﬂﬁﬂéng@pééggoggqu B
to(ppb) b val ueePAl t o HPApeak areaof BPAEx 3925982546 pmll npC.
Ex19232751382 Joe pparet pph@dhobiGR hBRAOxide were added t the mixture
2- (2- Hydr oxyphenyl ) - 2- (9- hydr oxyphenyl ) pr opane Ex: Exarrp?e '& B ‘
Conpar at i vandbxtang | o Yyme xi zuai i of @&é\/ﬁﬁrié&i\%tﬁc%tsoﬁg Qﬂgm?i%nﬁl a#ha ol
ratio of 1 : 5 was placed in a glass-made reactor and marntainéd a Soc. |
t he st at e,int himls bgen s <irti e foase | ' ' re tainjtigte the
reaction. After alnost all 5? acetoggﬁaggﬁ?%ﬁ%ﬁﬁigsgglﬁﬁé‘%ﬁ%@rﬁgL?“ he
reaction nihé u evaSedthétbbedyhg fefove the hydrogen chloride gas, after
addi ng

Comparative Examples 3 to 7

By following the same procedure as Comparative Example
2 except that an aqueous 0.01% iron chloride solution, an
aqueous 0.01% nickel chloride solution, an aqueous 0.01%
chromium chloride solution, or an agqueous manganese chloride
solution was added in place of an aqueous 0.01% sodium
hydroxide solution such that the content of each element of
the group A in the bisphenol A became 70 ppb, each
polycarbonate was obtained. The intrinsic viscosities and the

b values of the polycarbonate obtained are shown in Table 1.

Example 3

By following the same procedure as Comparative Example
2 except that the content of sodium to the bisphenol A was
adjusted to become 40 ppb, a polycarbonate was obtained. The

intrinsic viscosity of the polycarbonate obtained was 0.34 and

the b value thereof was 0.6.




wat er such that the concentration becane 3% the reaction m xture was
cooled to 45C to precipitate adducts (the 1st crystallization), and the
adducts obtained were separated fromthe nother |iquor. The adducts
obt ai ned were di ssolved in phenol, recrystallized at 95C (the 2nd
crystallization), the adducts obtained were heated t 02880002804 a pressure of
90 2 9.10 . 2004 -51 Torr to renove phenol such that the phenol
concentration in the bisphenol A becaf 1304 and further phenol was renoved

by stean1§triﬁging tQ obtgin a bi sphenol A The contents of 9, 9
- di et hyl in the bisphenol obtained are shown in Table 6.

The reaction of 10.g 2 of .the bi sphenol A and 530.0 g of Bi phenyl
carbonate was caP¥i eHOb4PY¥dNEh Eher r$3ML U TRCe U rasetdy| dTompa vat Aset he
catal yst by reducing the pressure to 15 mmHg and increasing the tenperature
to 290C. FHEMPd&R PorP &f exRepr ddvati thepadditionkinsueds WSt hardqedogyt in a
thin-filn1t£pe reactor at a pressure of 4 nmmHg and a tenperature of 260C to

obtain a pPApsIipTer offeherepbbyites vas thet beempakymed zabal 2805.and a
pressure of 0.5 nmHg to obtain a polycarbonate. As the réesult thereof, the

i ntrinsi cconsoudilied [suctoft Hale epehy 681 bREakSnOBL L NSE ¥RS 1 edby, A0 Fhe b
val ue showi ng the hue of the polynmer was 0.1. The results are shown 1n

Table 6. tbeparmiup KeibXxameBybishiaysnNoat Becaage ute .as Exanpl e ~
43 .except that the nunber of tﬁgicrystallizgt?bn:ﬂg C aéggd%FBID e, a

bi sphenol pAlyas rdiraitied wekke obe Rt fRkS thé%i%&%ﬁ?éi‘é"&&aé‘cgé‘se?@igé‘da%é‘ the

bi sphenol obtained are shown in Table 6. Also, e content O

2,4 - bi spkaeob vaWé £ fi $hanpd BPEBELSS JHVY; h Gy vas al mbst

content in a comrercially acpai Igbl e %i%p%%no &H%(e\#eas%m’?ch?b%’?ﬁ% was
29.10. 2004 .- 52 obtained by the polynerization as Exanple 93 using the

bi sphenol A, the intrinsic viscosity of the polycarbonate obtained was 0.35

and the bEX%FﬁﬂgéhgﬂLﬁgkﬁnf hue of the polyner was 2.5. The results are
shown in Table 6. By TolTow ng the sanme procedure as Exanpl e 93 except that
9, 9'-dinethyl xagth i ned fromthe myther |iguor of the 1st
crystallization ggt%?ﬁlégaliﬁb %%Iaerrﬁfag‘%?,rﬁﬁgaﬁéep?% 3RAL ¥R Samrpephy

was added,t zbj enol _ A obtained in Exanpl e 93 such that the content
of 9,9 d?rrgf‘%gf’%aﬁﬁﬁgn%“i %q‘l’ﬁ%u?)iQpﬁ%%%lc%’%%q{@epml%i%omi c
polycarboggte was @b&@&ged,by the pol ynerization. The results are shown in
Tabl e 6. 23H§PES? Ve mPifCp IulaRide| sehiEgoRhe ataneapeoesddr.@ GhiR
Exanpl e 44.:, .except that 9, 9' -dinethylxanthene was added to the
bi sphenol 2AUBHONM hehleRideomadmtism,g, op' afi neghebuanthed@5s n itk um
bi sphenol ﬁ becane 3 ppm an aromatic pol ycarbonate was obtai ned by the
pol yner i zSPEOR 1P Fl8hAar wagr eddedr ansipdwee ofTabhe SquEsasn.©1& 5 To
t he bi sphenol A obtained in Exanple 43 was added an aqueous 0.0.1%
i ron(111)SeRAeM Hrdsekideoso buthon isatch hbatorlierdonteritt 0F éachher hirsphenol
becane 70 gpb. After nmelting the bisphenol A and sufficiently stirring,

€

Bi phenyl eaepemdtse of dik totaupmeR Hydcameo e SinppiyAr psi geavBbRagddedeand the
reaction
obtained. The intrinsic viscosities and the b values of the
polycarbonates obtained are shown in Table 1.

Example 18

By following the same procedure as Comparative Example
2 except that an aqueous 0.001% titanium chloride solution was
added in place of the aqueous 0.01 sodium hydroxide solution
such that the content of titanium in the bisphenol A became

5 ppb, a polycarbonate was obtained. The intrinsic viscosity



! 2g.10. 2004 -53 was carried out as in Exanple 93. The results are shown in
Table 6. Tab le 6 Bis henol APol carbonate ro ert DMX (ppn) Fe
(ppb) Intrinsicb viscositVal ueExam | e 930. 3100. 350 1Conparative. Exam| e
229600. 352. 5Exam | e 941. 6100 36 Cbnparative.0.8Exan1Igggﬁﬁég 351. 5Exam | e

. 950. 3600. 361 DW: 9, 9'-Di net hyl xanthene Using a sul fofif t dClrd-base

. i on-exchange resin of which 10~ of the whple sulfonic acid groups was

.nmodi fied by cysteam ne as a catal yst, acefone was reacted with phenol at
‘mol ratio ogna fh%? at %Q{eaction tenperature of 80C to obtain a reaction
mxture. Tha resls & VA %r%fvﬁzecmlmlatboﬁégetebeggﬁi&{tate dducts (the
.1st crystal+£6iti n) and the adducts obtai ned were separa &F S rHRWMmeln
inmot her | i quor. Rf ter purgi ng 10% of the total amount of the nother |iquor
‘separated fromthe system water was renoved fromthe nother |iquor and the
.mother liquor was recycled to the reactor. The state was continued until
 the concentrations of the organic inpurities in the system becane constant,
,mhen the concentrations of the organic inpurities becanme constant, the

i adducts obtained were dissolved in phenol and the recrystallization was

- carried out 29.10. 2004 -54 at 95C (the 2nd crystallization) to obtain

. adducts. The adducts obtai ned were further dissolved in phenol to carry out

. the 3rd crystallization, the adducts obtai ned were heated to 180C at a
pressure of 40 Torr to renove phenol until the phenol concentration in the
"bi sphenol A becane 3% and further phenol was renoved by steamstripping to
obtain a bisphenol A The content of
2- (9- hydroxyphenyl )-2,4,9-trinet hyl chroman and the content of each el ement
of the group A in the bisphenol A obtained are shown in Table 7. The
reaction of 102.8 g of the bisphenol A and 106.0 ‘



g of Bi phenyl carbonate was carried out with stirring using

t et ranet hyl ammoni um as the catal yst by reducing the pressure to 15 mmHg and
i ncreasing the tenperature to 240C. The reaction of the reaction product
obtained was carried out in a thin-filmtype reactor %5 a Bressure of 4
nmMHg and a tenperature of 260C to obtain a prepol yner: ENS B?%polyner was
further polynerized at 280C and a pressure of 0.5 nmHg to obtain a

pol ycarbonate. As the result thereof, e intrinsic viscosity [H) of the
pol ycar bonat e obtai ned was 0. 38 and the b val ue showi ng the hue of the
polymer was 0.1. The results are shown in Table 7. By follow ng the sane
procedure as Exanple 46 except that the nunmber of the crystallization was
changed to twice, a bisphenol A was obtained. The contents of 2-(4

29. 10. 2004 - S{ wxdr Xqypheny ) -2, AT 43 T ety cpror t-each—el-enment of
group Ain the>pgsphencl Al optlailned| arg $how in |T4bl sq, {the content
m2,¢-mam@mgﬂwmmW§mﬂ% 1| 0es|«Z6] <pp ' 5| al nmost
same content a8} clommePeTHT || avar|as|e] bl shiarel o pee, when a
pol ycar bonat e| ¥#s ofptjailngd| by |t he| ppl yrredi ratiljon as|i el4p using the
bi sphenol A, iﬁ%ulgﬂrl StCl Vi gcosTtyjof—the E-a- ajned was O.
37 and the b /E’Hthrere)f slhgwi| ng t%e hyue| of [the|p 2.0. The
results are 31544433@}[;;11:;2 =Byt 9l 3 oang gf(g’eufaﬁra nfS| Exanpl e 96
except that 2{PpHhyid|exyph 512| 9L I LI OBt Ky B Bpgyi” (dtishensed| by
di spense chropmatggflaghy frpm tthe pof hern |1 puor 9f|? st ySt@aj lization
obtained in E ple 46 dded ol tjhe bi sphgnagl | Al optlailned|i h Exanpl e 96
such that the|cpntent| of [ 2r (19-4hydf oxyphepy| )F 4. 4. # 1T tfhytThtonan in the
bi sphenol A beckme |23 VpShy and | 907 bR (FeSperl ivel v R @Tet|t¢oPe|ycar bonat es
wer e obtai ned| by—~t-Re4pdtirmeri Z2ati pn I?f resjulit$ {herfedf [age| sho I n Tabl e
7. ~omarat, _|ve |Bqay=]11|.e 45,8y _fd lfo .19,5hf safre{ pr dcediyir g gs| Exanpl e 47
except that 2f (f-|3jdnkyphieny] Y} 2,9 vt vl wel Ry Kelir o (was | aadesi to the
bi sphenol A such tiat—theegrieptigf
2- (4hydr oxyphpny )} 2y Q1 drdirdioethyl ghijomah, i t] A he pifspghanal Al | 29. 10. 2004
-%tmmmfmﬁmﬁéﬁﬁ%vaﬁweWMnMWWWM%M@VﬁW@
polynerizationnXEh eEutistirer-eof—ar¢ whiphJTalblle |71 1ol tlhg bi sphenol
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After nelting|ghg bi $phendl [anpadl Suffficiemty—mrHre—1Birshepy—edr bonat e and
tetramet hyl anf@ini| GIVHY T Ry e | ey (& | atd el 3 [k ot b lasd: L.Ita Rhllvierli zati on was
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that, in place of the agueous 0. OLl$ sodi um hydroxi de sol ution, an aqueous
0.01%iron (11l) chloride solution, an aqueous 0. Ol~ nickel (Il) chloride
solution, an aqueous O A g chromum (lI1l) chloride solution, an aqueous
nmanganese (I11) chloride solution, or an aqueous lead (Il) nitrate solution
was added to the bisphenol A respectively such that thgigorgoant of the

el ement of the group A in the bisphenol A becane 60 ppb, each pol ycarbonate
was obtained. The results thereof are -SHewn in Table 7. By follow ng the
sane procidure as Exanpl e 99 except that the content of sodiumin the

bi sphenol 0 ppb, 29.10. 2004 _57_ a polycarbonate was obt ai ned.
The results thereof are shown in Table 7. By follow ng the same procedures
as Exanpl es 50 t dHq@Ecagaatien afhehaddi theniashdset sot faaehwaguesnsq
solution containing the elenent of the group A was controlled such that the

content oMiddriglelssemd ok inkehgdooger d}er@ﬁm@@soabcaadlﬁétppbcetone
respectively, polycarbonates were obtained. The xesults thereof are shown

in Table W citle G4 h dl atd i | :0¢l -1~
|OnOJ aoeoo?sm?;ag 0 TPhendl atlaamolv Pafid & "1 :O6laklch PRQ.Pibn

temperature of 60°C, a reaction mixture was obtained. The
reaction mixture was distilled to remove hydrogen chloride and
further the reaction mixture was brought into contact with a
sulfonic acid-base cation-exchange resin. The reaction
mixture was cooled to 45°C to precipitate adducts and the
adducts obtained were separated from the mother liguor. The
adducts were heated to 180°C at a pressure of 40 Torr to remove
phenol until the phenol concentration in bisphenol A became
3% and further phenol was removed by steam stripping to obtain
a bisphenocl A. The content of each element in the bisphenol
A is shown in Table 2. Using tetramethylammonium hydroxide
as acatalyst, 102.6 g of the bisphenol A was reacted with 105.9
g of diphenyl carbonate with stirring by reducing the pressure
to 15 mmHg and increasing the temperature to 240°C. Then, the
reaction of the reaction product obtained was carried out in
a thin-film type reactor at a pressure of 4 mmHg and a
temperature of 260°C to obtain a prepolymer. The prepolymer
was further polymerized at 280°C and a pressure of 0.5 mmHg
to obtain a polycarbonate. The intrinsic viscosity of the

polycarbonate obtained was 0.35 and the b value thereof was

0.1.
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Example 20

Using a reactor of which the inside surface was lined
with glass and using hydrogen chloride as a catalyst, acetone
was reacted with phenol at a mol ratioof 1 : 6 at a reaction
temperature of 60°C, a reaction mixture was obtained. After
distilling the reaction mixture to remove hydrogen chloride,
the reaction mixture was cooled to 45°C to precipitate adducts
and the adducts obtained were separated from the mother
liquor. After purging 10% of the total amount of the mother
liquor thus separated from the system, the mother liquor was
brought into contact with a sulfonic acid type cation-exchange
resin and recycled to the reactor. The state was continued
until the concentrations of the organic impurities in the
system became constant, and when the concentrations of the
organic impurities became constant, the adducts obtained were
dissolved in phenol and a recrystallization was carried out
at 45°C to obtain a purified adduct. The purified adduct was
heated to 180°C at a pressure of 40 Torr to remove phenol until
the phenol concentration in the bisphenol A became 3%, and
further phenol was removed by steam stripping to obtained a
bisphenol A. The content of each element in the bisphenol A
is shown in Table 2. When the polymerization was carried out
as in Example 19 using the bispheno; A as the raw material,

a polycarbonate was obtained. The intrinsic viscosity of the
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polycarbonate obtained was 0. 35 and the b value thereof was

0.2.

Comparative Example 8

By following the same procedure as Example 19 except
that the cation-exchange resin treatment of the reaction
mixture after removing hydrogen chloride was not carried out,
a bisphenol A was obtained. The content of each element in
the bisphenol A is shown in Table 2. When the polymerization
was carried out as in Example 19 using the bisphenol A as the
raw material, a polycarbonate was obtained. The intrinsic
viscosity of the polycarbonate obtained was 0.34 and the b

value thereof was 2.5.
Comparative Example 9

An aqueous 0.01% sodium hydroxide solution was added
to the bisphenol A obtained in Example 19 such that the content
of sodium in the bisphenol A became 100 ppb. After melting
the bisphenol A and sufficiently mixing, diphenyl carbonate
and tetramethylammonium hydroxide were added thereto and the
polymerization was carried out as in Example 19. The intrinsic
viscosity of the polycarbonate obtained was 0.33 and the b
value thereof was 1.1.
Comparative Examples 10 to 14

By following the same procedure as Comparative Example
9 except that an aqueous 0.01% iron chloride solution, an

agueous 0.01% nickel chloride solution, an aqueous 0.01%
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chromium chloride solution, an dqueous manganese chloride
solution, or an aqueous sodium molybdate was added in place
of the aqueous 0.01% sodium hydroxide solution such that the
content of each element of the group A in the bisphenol A became
70 ppb, polycarbonates were obtained. The intrinsic

viscosities and the b values of the polycarbonates obtained

are shown in Table 2.

Example 21

By following the same procedure as Comparative Example
9 except that the content of sodium in the bisphenol A was
controlled to become 40 ppb, a polycarbonate was obtained. The
intrinsic viscosity of the polycarbonate obtained was 0. 34 and

the b value thereof was 0.6.

Examples 22 to 31

By following the same procedures as Comparative
Examples 10 to 13 except that the addition amount of each of
the aqueous solutions of the elements of the group A was
controlled such that the contents of the elements of the group
A became 30 ppb and 15 ppb, polycarbonates were obtained. The
intrinsic viscosities and the b values of the polycarbonates
obtained are shown in Table 2.

Example 32

By following the same procedure as Comparative Example

9 except that an aqueous 0.005% sodium metasilicate was added

in place of the aqueous 0.01% sodium hydroxide solution such



W '-'" UNcad cd WU W 29.10.2004 -59 Exant~l e 66 A m xture of 3% water
and acetone and phenol at a nol ratio of 1 : 5 was placed in a gl ass-nade
reactor and maintained at 55C. In the state, a hydrogen chloride gas was

blown in the,mxture to initiate the reaction. After abmsbogdll of acetone
was consuned by the reaction, the reaction mxture was distilled to renove

‘'t he hydrogen chloride gas, after addi mp8mater such that the concentration

becane 3%, the reaction m xture was cooled to 45C to precipitate adducts
(the 1st Eﬁg@t@#lizatéong, and t he adducts obtained were separated fromthe
mot her i quor. - The® ATt PLPAEE e RRbr.e adPedptaebonateheael obtained.
recrystal&&zed gt,45c (the 2nd crystallization), the adducts obtained were
heated t o 1B0ENGE1BS3Fe¥dgFOsdt ya@nTothet b Vahode°ﬂh@W@|p§P%@a§Qﬁ£aEFe
phenol conggntration in the bisphenol A becane 3% and further phenol was
renoved b§PSRERRCs AtiepFheyn dirolabbe a2 bi sphenol A. The contents of
2,2,4-trimethyl chronene and iron in the bisphenol A obtained are shown in
Tabl e 8. The reaction of 510 g of the bisphenol A and 530 g of Bi phenyl
carbonate was carried out with stirring using tetranethyl anmoni um as the
catal yst by reducing the pressure to 15 mmHg and increasing the tenperature
to 290C. The reaction of the reaction product obtained was carried out in a
thin-filmtype reactor at a pressure of 4 mHg and a tenperature of 260C to
obtain a prepolynmer. The prepol yzner 29.10. 2004 -60 was further

pol ynmeri zed at 280C and a pressure of 0.5 mmHg to obtain a pol ycarbonate.
As the result thereof, the intrinsic viscosity (r~] of the polycarbonate
obtained was 0. 35 and the b val ue showi ng the hue of the polynmer was 0.1.
The results are shown in Table 8. ~onpa a i v . rxaml|~6_ By follow ng the
sanme procedure as Exanple 66 except that the nunber of the crystallization
was changed to once, a bisphenol A was obtained. The contents of

2,2, 4trinmethyl chronene and iron in the bisphenol A obtained are shown in
Table 8 . Also, the content of 2, 4' -bisphenol A which is an isoner, was
290 ppm whi ch was al nost sale content of a commercially avail abl e bi sphenaol
A. Furthernore, when a pol ycarbonate was obtai ned by the pol ynerization as
i n Exanpl e 66 using the bisphenol A the intrinsic viscosity of the

pol ycar bonat e obtai ned was 0.35 and the b val ue showi ng the hue of the
polymer was 2.5. The results are shown in Table 8. Fxamr~l _e 67 By
follow ng the sanme procedure as Exanple 66 except that to the bisphenol A
obtained in Exanple 66 was added 2r2.4-trimethyl chronene di spensed by

di spense chromat ography fromthe nother |iquor of the 1st crystallization
obt ai ned in Exanple 66 such that the content of 2,2,4-trinethylchronene in
t he bi sphenol A becane 3 ppm an aromatic pol ycarbonate was 29.10. 2004
-61 obtained by the polynerization. The results thereof are shown in Table
8. conparative ~xanpl _e 27 By follow ng the sanme procedure as Exanple 67
except that 2, 2, 9-trinethylchronmene was added to the bisphenol A such
that the content of 2,2,4-trinethylchronene in the bisphenol A becane 7
ppm an aromatic pol ycarbonate was obtai ned by the pol ynerization. The
results thereof are shown in Table 8. An aqueous 0.01%iron (lI11) chloride
solution was added to the bi sphenol A obtained in Exanple 66 such that the
content of iron in the bisphenol A becane 20 ppb and 70 ppb respectively.
After nelting each bisphenol A and sufficiently m xi ng, Bi phenyl carbonate
and tetramet hyl anmoni um hydr oxi de were added to each bi sphenol A and the
pol yneri zation was carried out as in Exanple 66. The results thereof are
shown



in Table 8 below. Table 8 Bis henol APol carbonate ro ertChronmene Fe
(ppb)Intrinsic( mviscositb Val ueExam | e 661100. 350. 1Canparati ve Exam | e
2676p0. 352. 5Exam | e 673100. 350. 7Conpar ati ve Exam | e 277100. 361. 5Exam | e
681200. 350. 9Exam | e 691700. 361 Chronene: 2,2,4-trinmethyl chronene

29.10. 2004 -62 | NDUSTRI AL APPLI CABI LI TY The hi gh- qual 29 yobesg@henol A gi ves
less coloring of the aromatic pol ycarbonate prepared using the bisphenol A
as the raw material and nol ded, and particularly, is useful as raw
materi al s of optical uses such as optical™ disks, etc., severely required
for the transparency and the hue. 2 9.10. 2004 -63 Cains 1. A

hi gh-qual ity bi sphenol A obtainable by conprising, in a process of
preparing a bi sphenol A by reacting phenol and acetone, contacting the
reaction m xture obtained fromthe reaction of phenol and acetone with an
absorbent, wherein said high-quality bisphenol A has content of sodiumis
not nore than 80 ppb and the content of each elenent of group A consisting
of iron, nickel, chrom um nanganese, |ead, and nol ybdenumis not nore than
50 ppb, and is selected fromthe groups (b) to (g), (b) A high-quality

bi sphenol A wherein a nmeasurenent is carried out by a high performance

| i qui d chromat ography in which a stainless steel-mde colum having an

i nner dianeter of 4.6 mMmand a | ength of 250 nm packed with an adsor bent
obt ai ned by bondi ng an octadecyl group to a high-pure spherical silica gel
havi ng a pore dianeter of 100 angstrons in an anount of 15% of the silica

gel is naintaj 46— s-0g zf_ aps 0 1% phosphoric acid solution
and acetonitr|ljew as an| €l dent | Al and anje| uent | Bl respqcti yely such that from
the initiatiofPlel fhe~maguilefmp|d|e|5a)awled Alldlthglinitiation of the
measur enent, [l r §bj o G| ~| 20~ L0 4| s Bdlidle | &| SIS [A] ot he eluent Bis 1 .
1 and the flowijrate of| tjhg sumtotdl [of thHejelfluent JAlapd|the eluent B
becones 0.9 ndir-rept-whille keb ingithel fil gwirate |off {he sumtotal at
constant, a gp@dj et |operdtiionp pfi ijn¢reasiing §he rgqte of | the eluent B from
S mnutes aftgg| i Renlaldli-gid oy Rb| 41R¢-BRIWI SIENL] A0d | hen increasing the
rate of the eJglent|B|SUYT A "IHE|Far| || ohe| elmjent | Al . the el uent H
beconmes 0:1 ujft|i .‘,’,’5% i T E3C 67 1P |Cn8| PR (G| 81 P pol d| Ehe| measur enent i s
carried out, pnd then en the pilsphenpl| A ifs|ahall yjzed] by a ultraviol et
detector of al wWavelepgrm af M ThE mrtptpH—af t*ﬂh?bsorption peak
areas of conppypfs |g|WHE | et e dheq g 08| &rgm!ld b, nutes to 24
mnutes is notklmore tharl 2.0 k Ld-3 a8{ YIng | Xt ¥ Yo |t g|¥dpsorption peak area
of the bisphefgl |Al [ c) |[Alhfgh-lguali Ty O3 ATwire n a nmeasurenent is
carried out bpSla ng;ﬂeHerﬁaﬂ‘o—eﬂHu ~4hagnatdanaphy_ n which a
st ai nl ess st eel|- madel-.dollunm| havi Nglan J Nngr {d| angt er J]of 4.6 mMmand a | ength
of 250 nm pac|&d gnth ar ad$orﬂert obt pi|ned | by jbgndimg[an oct adecyl group
to a hi gh- pur|&{spieriYal| 4T a el ~hali g Qi pol-d ~diodnptfer of 100 angst rons
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2 9.10 . 2004 -65 aqueous 0. 1% phosphoric acid solution and acetonitrile as
an eluent A and an eluent B respectively such that fromthe initiation of

t he measurenment to 5 mnutes after the initiation of the neasurenent, the
ratio of the eluent A . the eluent Bis 1 . 1 and the flowrate of the sum
total of the eluent A and the eluent B becones 0.9 mnl29d10uz@4 whil e keepi ng
‘the flowrate of the sumtotal at consjgnt, a gradient operation of
increasing the rate of the eluent B fromb5 mnutes after the initiation of

t he rreasumgﬂ%l_érgthen increasing the rate of the eluent B such that the
ratio of the eluent A . the eluent B becomes 0:1 until 55 minutes after the

initiation of thgggpgsure |s. carried out, and then when the bi sphenol A
i s anal yzed by agﬁgﬁga\%{ o{{gﬁ%ﬁ’f%c?&da g W e nenge 238 sim efeasum

total of rnption peak are of _conpaunds el uted between the tine of
from 22 mkgﬁts%g%l%oﬁf@ ﬁeﬁlftegsOFsgﬁotoﬁTﬁ&\e‘qm&ﬁ%Gfpbhﬁt whohe swbéonfict he
p%ak of the bisphenol A (d) A high-quality bisphenol A wherein

absorptio (
the sum tgf:é'l 8FOPRE ¥aRteA st 18d e CYSheaming adeai vatalgsty epcesenked by

following fornula (1) is not nore than 200 ppmto the bisphenol A 2
9.10.2004%as reacted with phenol at mol ratio of 1 : 11 at a reaction

temperature of 75°C to obtain a reaction mixture. The reaction
mixture was cooled to 45°C to precipitate adducts (the 1st
crystallization) and the adducts obtained were separated from
the mother liquor. After purging 10% of the total amount of
the mother liquor separated from the system, water was removed
from the mother liquor and the mother liquor was recycled to
the reactor. The state was continued until the concentrations
of the organic impurities in the system became constant, when
the concentrations of the organic impurities became constant,
the adducts obtained were dissolved in phenol and the
recrystallization was carried out at 45°C (the 2nd
Crystallization) to obtain adducts. The adducts obtained were
further dissolved in phenol to carry out the 3rd
crystallization, the adducts obtained were heated to 180°C at
a pressure of 40 Torr to remove phenol until the phenol
concentration in the bisphenol A became 3% and further phenol
was removed by steam stripping to obtain a bisphenol A. The
bisphenol A obtained was analyzed by a liquid chromatography.

Also, iron in the bisphenol A obtained was analyzed.



-66 OH R~ (1) R2 wherein Rl, and RZ each represents a nethyl group, an

et hyl group, an n-propyl group, an isopropyl group, or an isopropenyl group
each bonded to the 2 to 8 position of the 1-naphthol. (e) A high-quality

bi sphenol A wherein the content of 9,9~-di nethyl xanthene is not nore than 2
ppm (f) A high-quality bisphenol A wherein the contenl,od.2004

2- (4- hydroxyphenyl )-2, 4, 4-trinmethyl chrogpn is not nore than 50 ppm (g) A
hi gh-qual ity bi sphenol A wherein the content of 2,2,4-trinethylchronene is
not nore than 5 p 2. The high-quality bisphenol A obtainable by
conprising, in a LRV 19mref n2. 6i gphenhe A by }E@ﬁ?&i ﬁgagge ﬁé gnd
acet one ing:rﬁ{fegé:{rﬁ%g, alnd separating equi nol ar adduc?s of the |sg nol A
and phenol ey L | ¢aploonzbat wani Ogr Phedobuf g h eaction m xture
obt ai ned, ctqr%tacti&g the mother |iquor with an u29.%152%6§lr¥6’?8b§61188nt,
and recycl it 737e iy bammon fumra s & Hh @ at@aGls@r iLn said high-quality
bi sphenol A has the content of sodiumis ngs ngy\g@gégﬁlg@ ESB RR@sEnse
content of teachS emeigntaraf {REr8aQY¥RALHR"Y it d N, Oof iron, nickel,

chrom um nanganese, |ead, and nol yﬁger%&% i%!se HSTE ot ES t hen 280°6pb, Bhe i s
sel ected fr@@acther afl aengeateuls HR) (Q).. .bé A high-quality bisphenol
A wherein a neasurenent is carried gut dggtag%ltaén gr‘f’BFnﬁﬁEélﬁﬁqud in

chr omat ogr aphthim-fbhigh t ajpless,.stgel - made col um having an inner

di aneter of 4.6 nm and aa}llpgngth 0?8555(%% pRERES WS o fin 4adwuigpenndoh ai ned

by bondi ngteampeatadaey| p~t o a hi gh-pure spherical silica gel having a
pore diameter of 100 ar?égt&(r%grrg ?% %‘Pné‘%%lﬁuprcﬁpqlalmem. t Mhesidriepm 19@lep S

mai nt ai nedwalk i ueops 0.1% phosphoric acid solution and
acetonitrile agge%rtl:ﬂeé]?ug%tﬁ&‘%ﬁ‘cf%ﬁ ad L?iarﬂ"gBaF’éspeDtrE\sshJ)rswh oL BamnfH{om t he
initiationtefobbg] u .fo S .mnutes after the initiation of the
measur enent , thgg%gf?ﬁ) %fggﬁ%%lél%%wc Li?mﬁﬂée el dentthe reshilt thanddhe flow
rate of th@aﬁu%tt%tie}]lsiof the eluent A and the eluent B becones 0.9
m/ninute, while keeping THEIT W rdné of tthe suromatod pblgeashaRhted
gradi ent opsfathap Of | nﬁr easi gg_éhe rate of the eluent B from5 mnutes
after the initiation o CRe R Britueaatiovhsg tine hersbpG he 3819[38%004
-68 the rafgs0h thﬁ el uent 'H such that the ratio of the eluent A7 the
el uent B beconss 07TCUREFPL5S Argusdowaf er Tabde mitiation of the

measur erreg ié caEr.i ed_out, and then when the bisphenol A is analyzed by a
ul travi ol ngth of 254 nm the sumtotal of the
absorption peak areas of conpounds el uted between the tine of from15.5

mnutes to 24 ni M LILOWING Mire sdme prdreduli® 24 te,to the
absorption peak area of the bisphenol A (c) A hi gh%’fﬂﬁ%% %?sep’h%%F A

wherein a s trigraimbier ofr thedcoysthy1azht gBnpgsL o I i gui d.
chromat ography in which a stainless steel-made col unéT% aélgﬁgé%#"fh%%r

di ameter & RisPhenahdRawhengitaiine2h0 nMdagk ] n_adsarbent obtai ned
by bondi ng an octadecyl group to a high-pure sgﬁ%%égl isiolfial)ﬁi'(‘f"?i"& W&%ing a

pore di amétnarlyfed Gy ahgsliegusd BhaBmafs p g 1500 0f the silica gel is
mai nt ai ned at 40C, using an aqueous O. 1~aph8§ FlorSIi{%S%ti SHAWEGH S

acet oni t rillxorasanaletednivad @y elu ectively such that fromthe
initiation of the neasurenent to}g%bm ngiaggﬂg%ﬁ%&et’hé“? t PBt AFPMEt e

measur emepol wdarba@idte ohalsheqgt e A, theeluent His 1 . 1 and the flow
rate of the sumtotal of the el uen?hg\ akr% He4 ¥ rratyion using the

bisphenol A by the same manner as in Example 33, the intrinsic
Viscosity of the aromatic pPolycarbonate obtained was 0.34 and
the b value showing the hue of polymer was 1.5.

The results
are shown in Table 3.
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sum t ot al

at constant, a gradient operation of

-69beconmes 0.9 m/mnute, while keeping the flow rate of the
increasing the rate of the

eJ uent Hfrom5 mnutes after the initiation of the neasurenent and then
increasing the rate of the eluent B such that the ratio of2a.he.zodent A .

.the eluent B becones 0:1 until
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| chroman is not nore than 50 ppm (g) A

h =2, 4. 411 h
?gpb%%i%%%? XA re'lr:reri‘a?r%lq‘?e"actdﬁfeerﬁx%?l’h? 2,4-trimethyl chromene is

than 5 ppm 3. The high-quality bisphenol A according to clai

m 1

or 2 wherein the content of each el enent of group B consisting of copper)

zi nc,
bi sphenol
not nore

al um

and, | ndi
i 2 wherein the content of titanium
A

im1l or

than 1 29.10.2004 -71 5. The high-quality bisphenol

Ls not nore than 20 ppb. 4. The high-quality

is

b.
according to cl ai%gﬁe{‘ Faeh\\AEPBAL ich®adamadiondt @aras elobtiinad be Hroup

A is not

nore than 20 ppb. 6. The high-quality bisphenol

claim1 oPCYRfTistatiee Ryntketsate getnel exerExahpl €331 €4BePt that

to the bisphenol A obtained in Example 33 were added the
compounds of the compound group A obtained by preparative
chromatography from the reaction mixture obtained in Example
33 such that the sum total of the absorption peak areas by the
liquid chromatography of the compound group A became 0.9 x 10°°
and 1.5 x 107? respectively to the absorption peak area of the
bisphenol A, the intrinsic viscosities of the aromatic
pPolycarbonates obtained were 0.35 and 0.35 respectively and
the b values were 0.2 and 0.6 respectively.
Comparative Fxample 16

When an aromatic polycarbonate was prepared by carrying
out the polymerization by the following the same procedure as
Example 34 except that the compounds of the compound ‘group A
were added such that the sum total of the absorption peak areas

of the compounds of the compound group A by the liquid

A according to



I's not nore than 10 ppb. 7. The high-quality bisphenol A according to claim
1 or 2 wherein the content of silicon is not nore than 20 ppb, with the
proviso that lead is excluded fromthe el enents of the group A 8. The

hi gh-qual ity bisphenol A according to claim1 or 2 wherein the high-quality
bi sphenol A is (b) and when the bisphenol A is anal yzes loy2@o4ul travi ol et
detector of a wavelength of 254 nm the sumtotal of the absorption peak
areas of the conpounds eluted between ighe tinme of from 15.5 mnutes to 24

m nutes i s not nore 2 9.10 . 2004 72 than 1.0 x 10"3 to the area of the

absor pti oncpegk [ I he hi ual ity bisphenol A
accorgl ngrl?to cl %?%qg%ggh?/ EWEEE‘% n tshe ghtaugpﬁgﬁ EP§%ﬁéﬁ6‘lp P&3k guH2a (c),

(d), (e) oz ( cont ron.is not npre than 50 ppb. 10. The
hi gh-qual ity %??s gpgﬂgécgbrgg% 1?5%?3?& IlﬁFOEl&MePél  hena nem@t-iqual i ty
bi sphenol n.th L sp s anal yzed by a ultraviol et

det ect or cﬁbt)i?c‘gveibg%gghwgg?l?gg ilite Bhggsaﬁ\dt ] gof’atlralé sheaenfi orapeak
areas of t eJ[corrpounds havi ng nol ecul e wei ghts of from 307 to 309 el uted
between the tine of from22 mnutes to 24 mnutes is not nore than 20 ppm

to the areﬁ% of the absorption peak of the bisphenol A 11. The high-quality
bi sphenol rtg to claim1 or 2 wherein the high-quality bisphenol A

is (d) and the sumtotal of the contents of 1-naphthol derivatives is not
nmore than 100 ppHSing a sulfonic acid-base ion-exchange resin of a
crosslinking degree of 4%, of which 17% of the whole sulfonic
acid groups was modified by cysteamine as a catalyst, acetone
was reacted with phenol at mol ratio of 1 : 11 at a reactlion
temperature of 80°C to obtain a reaction mixture. The reaction
mixture was cooled to 45°C to precipitate adducts (the 1st
crystallization) and the adducts obtained were separated from
the mother liquor. After purging 10% of the total amount of
the mother liquor separated from the system, water was removed
from the mother liquor and the mother liquor was recycled to
the reactor. The state was continued until the concentrations
of the organic impurities in the system became constant, when
the concentrations of the organic impurities became constant,
the adducts obtained were dissolved in phenol and the
recrystallization was carried out at 45°C (the 2nd
crystallization) to obtain adducts. The adducts obtained were
further dissolved in phenol to carry out the 3rd
crystallization, the adducts obtained were heated to 180°C at
a pressure of 40 Torr to remove phenol until the phenol

concentration in the bisphenol A became 3% and further phenol



29.10. 2004 -73 12. The high-quality bisphenol A according to claim1l or 2
wherein the high-quality bisphenol Ais (d) and a neasurenent is carried
out by a high performance |iquid chromatography in which a stainless

st eel -made col um having an inner dianmeter of 4.6 mmand a length of 250 mMm

packed with an adsorbent obtained by bonding an octadegy} %%@gp to a

hi gh- pure spherical silica gel having a pore dianeter of % angstrons in
an anmount of 15%of the silica gel is ngjntained at 40C) using an aqueous
0. 1% phosphoric acid solution and acetonitrile as an eluent A and an el uent

B respecti walsy reg@vddatl, & t } nitiation,of .the asurenent to 5
mnutes after the initi tgt i gﬁg?gfg?ﬂ%%gguér%% bl ﬁegﬁéP?’G”@fl fhe @hgant A

. the eluepheB i b thhe f raje of the sumtotal of the eluent A
and the el uent gibsépc%errrgdgpo.lgnf/ﬂn%%#u ee% Wias eak’éépﬁzﬁgﬂ t Y f |9ve r at egoidt he
sum t ot al r adi ent eration of increasing the rate of the
el uent H frébnﬂ%grgnﬁac%ﬁaé?’g’f t%g‘re ?‘ﬁréotlpc’rﬁat i SPPAP IR IR Heommenk ereds afidt héen

i ncreasi ngcéhﬁ)oruq,;tqe (%f thg el uel%t B such that the ratio of the eluent A

t he el uent econeSTGUP B33 LasPRMte dherprbsorpltd ampeiakt Borack £t fige
rreasurerren%biis% carriegd out, and then when the bisphenol A is analyzed by a
ultraviole PEPR) Doa -Tn addikien ofina ey eCempgbhndfl @bdupme, t hgpsum

total of absorption peak area of the compound having a molecular weight

of 308 detected was 9 ppm to the absorption peak area of
bisphenol A. Also, the iron in the bisphenol A obtained was
'anaiyzed.

The reaction of 102.6 g of the bisphenol A and 105.9
g of diphenyl carbonate was carried out with stirring using
tetramethylammonium as the catalyst by reducing the pressure
to 15 mmHg and increasing the temperature to 240°C. The
reaction of the reaction product obtained was carried out in
a thin-film type reactor at a pressure of 4 mmHg and a
temperature of 260°C to obtain a pPrepolymer. The prepolymer
was further polymerized at 280°C and a pressure of 0.5 mmHg
to obtain an aromatic polycarbonate. As the result thereof,
the intrinsic viscosity [n] of the aromatic polycarbonate
obtained was 0.35 and the b value showing the hue of the polymer
was 0.1. The results are shown in Table 4.
Comparative Example 17

By following the same procedure as Example 36 excep£
that the number of the crystallization was changed to twice,

a bisphenol A was obtained. When the bisphenol A obtained was



t he absorption peak areas of conpounds el uted between the tinme of from 22
mnutes to 24 mnutes is not nore than 50 ppmto the area of the absorption
peak of the bisphenol A 13. The high-quality bisphenol A according to
claiml or 2 wherein the high-quality bisphenol Ais (f). 14, The

hi gh-qual ity bi sphenol A according to claim1l or 2 mhereiﬁ%ﬂﬂr%ﬁ@h-quality
bj sphenol Ais (f) and the content of
2-(4-hydroxypheny|)-2,4,4-trinethylchrdﬂaﬁ is not nore than 30 ppm 15. The
high-quajig¥'bisphenol A according to claim13 wherein the content of each
el ement of2hbY gPEuBYAthe Adiguint eHitam 8y pdhy 16:hd heuRi ghe gy %ft¥he

bi sphenol étaccordlng to any one of clains 13 wherein the content” of €ach
el ement of2R$Rrprdap Reiak Rateawref (e dédhpdthd g1 : 4,75 17, The
hi gh-qual ity bi sphenol A according to any one 0f‘%|5%%é9f%$% 3% BRErEPn t he
bi sphenol %he alsompt behepéak 9feano ANHBE G anpbonate_ for optical

uses. .A. 9. A .AAUAA ., AAAY@AS A A A 7. E?,%ky@q A AR ragdingbn, “in

S, AYO.the cbnipdind b A5 e @Bsolof bniRdk abedl of A ko d @ Y

S. A3W% AUHAN i g A3. Ab1 AT 443 N LAy A Af' . AH3. A AUF % A. AFh- . A Ae
A3y ALY A NRP.P?AF( AU A( Ké )Sﬁ%ﬁ}ﬁm? A?%L!%ﬁ;ﬁ@, #as 53 ppm to the

o cn) o] col oo BRAER PR aR A HSGAS £7) ool cal cal cal cal cal cal cal cal
2"t " " | ###0%$3%6 F$$3%a0 id Z Ra
]ca]ca]La]ca]ca]c;%%§]ca§52{%%%§%¥th6%f2%;2%?2%;2L;2£§22;Ea}ggg&;%ﬁ;iégéégz
* %% 8indat++,.001: )
g@&zz%@s&%‘fﬂﬁ’sﬁ?%ﬁr d"BeRap 2 iEatha R ifRRE R} o] capodlycaltareale ajaea] ca] ¢
ajcalcalc a £qégakca]c%!ca]ca]ga]ca]ca]ca]ca]ca!BWBB"DMDEGGG 1 J[INJdJi Jd
KVKKKKLLL%@%&?“ Yy polymérizing as in Example 36, the intrinsic
WAN\\ } 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] ¢4 %]a'})ﬁ %at]ftea]%l}ma@a%ate]ogtained was 0.34 the b va
lue

thereof showing the hue of the polymer was 1.7. The results

are shown in Table 4.

Table 4
Organic Impurity Ratio of area to peak
{weight ppm) area of BPA
Sum total | Compound
' of of Fe Polymer
Phenol op’ - Chromans | €omPound |molecula (ppb) | b value
BPA group B r
weight
308
gx}.:36 32 57 31 15 ppm 9 ppm 4 0.1
.Ex.
17 28 342 143 88 ppm 53 ppm 25 1.7

OP’ -BPA: 2—(2—Hydroxyphenyl)-2—(4-hydroxyphenyl)propane

Ex.: Example C.Ex.: Comparative Example

Examples 37 and 38

When each aromatic polycarbonate was obtained by a
polymerization by the same manner as Example 3  except that

to the bisphenocl A obtained in Example 36 were added the
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1 10% &' ()-in@&&X$té}$Wﬁ9@@é\€éﬁ@, when the concentrations of the
organic impurities became constant, the adducts obtained were
dissolved in phenol and the recrystallization was carried out
at 45°C (the 2nd crystallization) to obtain adducts. The
adducts obtained were further dissolved in phenol to carry out
the 3rd crystallization, the adducts obtained were heated to
180°C at a pressure of 40 Torr to remove phenol unti] the phenol
concentration in the bisphenol A became 3% and further phenol
was removed by steam stripping to obtain a bisphenol A. As
the result of analyzing the bisphenol A obtained by the liquid
chromatography, 5,7-dimethyl-1—naphthol and 6, 7-dimethyl-
l-naphthol were detected as 1-naphthol derivatives and the sum
total of them was 46 ppm. Also, when the analysis of the
compound group B and iron was carried out, they were 11 ppm
and 2 ppb respectively.

The reaction of 102.6 g of the bisphenol A and 105.9
g of diphenyl carbonate was carried out with stirring using
tetramethylammonium as the catalyst by reducing the pressure
to 15 mmHg and increasing the temperature to 240°C. The
reaction of the reaction product obtained was carried out in
a thin-film type reactor at a pressure of 4 mmHg and a
temperature of 260°C to obtain a prepolymer. The pPrepolymer

was further polymerized at 280°C and a pressure of 0.5 mmHg
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intrinsic viscosity [n] of the polycarbonate obtained was 0. 35
and the b value showing the hue of the polymer was 0. The
results are shown in Table 5.

Comparative Example 19

By following the same procedure as Example 39 except
that the number of the crystallization was changed to twice,
a bisphenol A was obtained.

As the result of .anal-yzing the bisphenol A obtained by
the liquid chromaﬁography as in Example 39, the sum total of
the 1l-naphthol derivatives was 294 ppm. Also, when the
analysis of the compound group B and iron was carried out, they
were 72 ppm and 22 ppb respectively. Furthermore, when using
the bisphenol A, a polycarbonate was obtained by the
Polymerization as in Example 39, the intrinsic viscosity of
the polycarbonate obtained was 0.36 and the b value showing

the hue of the polymer was 1.5. The results are shown in Table

5.
Examples 40 and 41

When each aromatic polycarbonate was obtained by the
polymerization by the same manner as Example 39 except that
to the bisphenol A obtained in Exzmple 39 was added 5, 7-
dimethyl-l-naphthol obtained by preparative chromatography
from the reaction mixture obtained in Example 39 such that the

sum total amount of the l-naphthol derivative became 80 ppm
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respectively.
Comparative Example 20

By following the same procedure as Example 40 except
that the addition amount of 5, 7-dimethyl-1l-naphthol was
changed such that the sun total amount of the l-naphthol
derivative became 250 ppm to the bisphenol A, an aromatic
polycarbonate was obtained by the polymérization. The

intrinsic viscosity of the polycarbonate obtained was 0.35 and

the b value thereof was 1.1.

Example 42

By following the same procedure as Example 40 except
that 6,7-dimethyl-l-naphthol was added in place of 5,7-
dimethyl-1-naphthol such that the sum total amount of the
l1-naphthol derivative became 80 ppm to the bisphenocl A, an
aromatic polycarbonate was obtained by the polymerization.
The intrinsic viscosity of the polycarbonate obtained was 0.35
and the b value thereof was 0.3.
Comparative Example 21

By following the same procedure as Example 40 except
that the addition amount of 6,7-dimethyl-l-naphthol was
changed such that the sum total amount of the 1l-naphthol

derivative became 250 ppm to the bisphenol A, an aromatic
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Table 5
Organic Impurity Ratio of | Ratio of
(weight ppm) sum peak areas
total of of £
op’ - 1- compound ( eb) tl:olyr;e:
Phenol BPA Chromans | naphtho | group B to PP valu
l to BPA| peak area
of BPA
Ex 39 25 48 25 46 ppm 11 ppm 2 0
C'lgg" 23 | 275 128 294 ppm | 72 ppm 22 1.5

OP’-BPA: 2-(2-Hydroxyphenyl)-2- (4-hydroxyphenyl)propane

Ex: Example C. Ex: Comparative Example

Example 43

A mixture of 3% water and acetone and phenol at a mol
ratioof 1 : 5was placed in a glass-made reactor and maintained
at 50°C. 1In the state, a hydrogen chloride gas was blown in
the mixture to initiate the reaction. After almost all of
acetone was consumed by the reaction, the reaction mixture was
distilled to remove the hydrogen chloride gas, after adding
water such that the concentration became 3%, the reaction
mixture was cooled to 45°C to precipitate adducts (the 1st
crystallization), and the adducts obtained were separated
from the mother liquor. The adducts obtained were dissolved
in phenol, recrystallized at 45°C (the 2nd crystallization),

the adducts obtained were heated to 180°C at a pressure of 40
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the bisphenol A became 3%, and further phenol was removed by
steam stripping to obtain a bisphenol A. The contents of
9,9’ -dimethylxanthene and iron in the bisphenol obtained are
shown in Table 6.

The reaction of 510.8 g of the bisphenol A and 530.0
g of diphenyl carbonate was carried out with stirring using
tetramethylammonium as the catalyst by reducing the pressure
to 15 mmHg and increasing the temperature to 240°C. The
reaction of the reaction product obtained was carried out in
a thin-film type reactor at a pressure of 4 mmHg and a
temperature of 260°C to obtain a prepolymer. The prepolymer
was further polymerized at 280°C and a pressure of 0.5 mmHg
to obtain a polycarbonate. As the result thereof, the
intrinsic viscosity [n] of the polycarbonate obtained was 0. 35
and the b value showing the hue of the polymer was 0.1. The
results are shown in Table 6.
comparative Example 22

By following the same procedure as Example - 43 except that
the number of the crystallization was changed to once, a
bisphenocl A was obtained. The contents of 9,9’-
dimethylxanthene and in the bisphenol obtained are shown in
Table 6. Also, the content of 2,4’ -bisphenol A which is an
isomer is 270 ppm, which was almost same content in a

commercially available bisphenol A. When a polycarbonate was
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preparative chromatography was added to the.bi'sphenol A
obtained in Example 43 such that the content of 9,9’-
dimethylxanthene in the bisphenol A became 1.6 ppm, an
aromatic polycarbonate was obtained by the polymerization.
The results are shown in Table 6.
Comparative Example 23

By following the same procedure as Example 44  except
that 9,9’-dimethylxanthene was added to the bisphenol A such
that the content of 9,9’-dimethylxanthene in the bisphenol A
became 3 ppm, an aromatic polycarbonate was obtained by the
polymerization. The results thereof are shown in Table 6.
Example 45

To the bisphenol A obtained in Example 43 was added an
aqueous 0.01% iron(III) chloride solution such that the
content of iron in the bisphenol became 70 ppb. After melting
the bisphenol A and sufficiently stirring, diphenyl carbonate

and tetramethylammonium hydroxide were added and the reaction
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continued until the concentrations of the organic impurities
in the system became constant, when the concentrations of the
organic impurities became constant, the adducts cbtained were

dissolved in phenol and the recrystallization was carried out
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By following the same procedure as Example 46 except
that the number of the crystallization was changed to twice,
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Example 66 such that the content of 2,2,4-trimethylchromene

in the bisphenol A became 3 pPpm, an aromatic polycarbonate was
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becomes 0.9 ml/minute, while keeping the flow rate of
the sum total at constant, a gradient operation of
increasing the rate of the eluent B from & minutes after
the initiation of the measurement and then increasing
the rate of the eluent B such that the ratio of the
eluent A : the eluent B becomes 0:1 until 55 minutes
after the initiation of the measurement is carried out,
and then when the bisphenol a is analyzed by a
ultraviolet detectof of a wavelength of 254 nm, the sum
total of the absorption peak areas of compounds eluted
between the time of from 22 minutes to 24 minutes is not
more than 50 ppm to the area of the absorption peak of
the bisphenol A.

(d) A high-quality bisphenol A wherein the sum
total of the contents of the l-naphthol derivatives
represented by following formula (1) is not more than

200 ppm to the bisphenol A;

OH
< R
] (1)
N
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wherein Ry and R, each represents a methyl group, an
ethyl group, an n-propyl group, an isopropyl group,
or an isopropenyl group each bonded to the 2 to 8
position of the l-naphthol.
(e) A high-quality bisphenol A wherein the content
of 9,9'-dimethylxanthene is not more than 2 ppm.
(f) A high-quality bisphenol A wherein the content
of
2- (4-hydroxyphenyl)-2,4,4-trimethylchroman is not more
than 50 ppm.
(g) A high-quality bisphenol A wherein the content

of

2,2,4-trimethylchromene is not more than 5 ppm.

3. The high-quality bisphenol A according to claim 1
or 2 wherein the content of each element of group B
consisting of copper, zinc, aluminum, and indium is not
more than 20 ppb.

4. The high-quality bisphenol A according to claim 1

or 2 wherein the content of titanium is not more than 1

ppb.
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6. The high-quality bisphenol A according to claim 1
or 2 wherein the content of each element of the group A

is not more than 10 ppb.

7. The high-quality bisphenol A according to claim 1
or 2 wherein the content of silicon is not more than 20
ppb, with the proviso that lead is excluded from the

elements of the group A.

8. The high-quality bisphenol A according to claim 1
or 2 wherein the high-quality bisphenol A is (b) and
when the Dbisphenol A is analyzed by a ultraviolet
detector of a wavelength of 254 nm, the sum total of the
absorption peak areas of the compounds eluted between

the time of from 15.5 minutes to 24 minutes is not more
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when the bisphenocl is analyzed by a ultraviolet detector
of a wavelength of 254 nm, the sum total of the
absorption peak areas of the compounds having molecule
weights of from 307 to 309 eluted between the time of
from 22 minutes to 24 minutes is not more than 20 ppm to

the area of the absorption peak of the bisphencl A.

11. The high-quality bisphenol A according to claim 1 or
2 wherein the high-quality bisphenol A is (d) and the
sum total of the contents of l-naphthol derivatives is

not more than 100 ppm.
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15% of the silica gel is maintained at 40°C, using an
agueous 0.1% phosphoric acid solution and acetonitrilé
as an eluent A and an eluent B respectively such that
from the initiation of the measurement to 5 minutes
after the initiation of the measurement, the ratio of
the eluent A : the eluent B is 1:1 and the flow rate of
the sum total of the eluent A and the eluent B becomes
0.9ml/minute, while keeping the flow rate of the sum
total at contant, a gradient operation of increasing
the rate of the eluent B from S5 minutes after the
initiation of the measurement and then increasing the
rate of the eluent B such that the ratio of the eluent
A: the eluent B becomes 0:1 until 55 minutes after the

initiation of the measurement is carried out, and then

when the bisphenol A is analyzed by a ultraviolet
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detector of a wavelength of 254 nm, the sum total of
the absorption peak areas of compounds eluted between
the time of from 22 minutes to 24 minutes is no£ more
than 50 ppm to the area of the absorption peak of the
bisphenol A.

13. The high-quality bisphenol A according to claim 1 or

2 wherein the high-quality bisphenocl A is (f).

14. The high-quality bisphenol A according to claim 1 or
2 wherein the high-quality bisphenol A is (f) and the
content of 2-(4-hydroxyphenyl)-2,4,4-trimethylchroman is
not more than 30 ppm.

15. The high-quality bisphenol A according to claim 13
wherein the content of each element of the group A is

not more than 20 ppb.

16. The high-quality bisphenol A according to any one of
claims 13 wherein the content of each element of the

group A is not more than 10 ppb.
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17. The high-quality bisphenol A according to any one

of claims 1 to 16 wherein the bisphenol A is a raw

material of an aromatic polycarbonate for optical uses.



