29.10..2004 -1 DESCRI PTI ON TI TLE OF THE | NVENTI ON H GH QUALI TY BI SPHENOL
A AND PREPARATI ON PROCESS THERECF TECHNI CAL FI ELD The present invention
relates to high-quality bisphenol A and to a preparation process thereof,
~and nore specifically to a bisphenol A which is a raw nmaterial for

“producing an aromatic polycarbonate having a good hue,@arg #jg0 to a
preparation process thereof. BACKGROUND OF THE | NVENTI ON Bi sphenol

- [2, 2-bi s(A-hydroxyphenyl ) propane] is _jusually prepared b
excessi ve anmount of phenol and acetone in the exi stencemmﬂmm&ﬁ eous
acid or a solid acid catalyst, cooling the reaction m X and
after separating equinolar addugta§cﬁ&l?l9?6ghenol A and phenotisélagom the
reaction m xture, further renoving therefrom phenol. The bisphenol Ais
used as a raw material for producing various polyners, and recently,
particularly, the demand for an aromatic pol ycarbonate excellent in the

shock repiptange d ER% parency has been increased, and bisphenol A
gi ving an, aronatlg%%olyca@&%gfe havi ng | ess col ori ng has been denanded.

YTV~ I 0
Hidq aUALﬂ‘Q %?[SPHENOL A AND PREPARATION PROCESS THEREOF

TECHNICAL FIELD

The present invention relates to high~-quality
bisphenol A and to a preparation process thereof, and more
specifically to a bisphenol A which is a raw material for
producing an aromatic polycarbonate having a good hue and also
to a preparation process thereof. 5
BACKGROUND OF THE INVENTION

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
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demanded.



29.10. 2004 -2- Because an aromatic polycarbonate is excellent in the shock
.resistance and the transparency, the polynmer is frequently used as 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 for the reliability for recording and repgofueppg has been

I ncreased and the demand for the hue and the transparency givVing

i nfluences on the reliability has been nore and nore increased. As a
preparation process of an aronmatic pol+2earbonate, a phosgene process and a
transesterification process are nmainly known. Because the

transesterifi catP@napsecassadoest i agbo hayerips bt € Bs Cﬁxé‘é’hé‘%{ ng, a4 oxi ¢
substance such as phosgene, not by-producing a corrosive substance as

conpar ed shwck thesphoageee pracesise tthe SfefXgha process has,
recently been given attention. However, trﬁs(::fs ar ond TCn&g%l carfonat e S

obt ai ned fwyeghent Lgnasetiess fdRate4100sRLOC 1 &, PLoplem that the
product obtained is generall&ﬁﬁablesto'bgﬁa 0 of@%ug%ﬁgﬁ OF pptical

pol ynmeri zédi s RNba SeSabEl 8 a hi merature, the inprovenent of
the preparation p?ocess ngg%a%gfdnaFgg Bégggﬁﬁbgﬁﬁgé'a d PSS AFUTRr
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relating to bi sphenol cau _ _ _
E?ga:“rjrgntfc;v]\xje{ﬁhgggfglgégj%%sy ffoorr rdeeccoorldoirnlgngargocli Spggpgcliuéigg ggsacbleden
increased and the demand for the hue and the transparency
giving influences on the reliability has been more and more
increased.
As a preparation process of an aromatic polycarbonate,
a phosgene process and a transesterification process are
mainly known. Because the transesterification process does
not have problems of not using a toxic substance such as
phosgene, not by-producing a corrosive substance as compared
with the phosgene process, the ester exchange process has
recently been given attention. However, the aromatic
polycarbonate obtained by the transesterification process has
a problem that the product obtained is generally liable to be
colored because the polymerization is carried out at a high
temperature, the improvement of the preparation process of an
aromatic polycarbonate and also further improvement of the
quality of bisphenol A have been required.
As a process relating to bisphenol A itself causing no
coloring and being excellent in the hue, there are a process

for decoloring bisphenol A by an acid treatment with



-3 thioglycollic acid, etc., (Japanese Patent Publication No

43937/ 1982)

.a process for preparing bisphenol A using purified phenol obtained by
distillation treating after contacting industrial phenol with a strong
aci d-type ion- exchange resin, as washing phenol in the case of washing the
-crystal adduct of bisphenol A and phenol using phenol,g hﬁ@g@ ese Patent

ph A by the
‘addi ti on of hypophosphorous acid and-@-heat treatnent (Japanese Patent
Lai d- Open No. 238043/1995), a process of color-stabilizing bisphenol A by
iron ion

Lai d- Open No. 39239/1993), a process for purifying bi Spheno

addi ng a-hydr oxypol ycarboxylic acid to the bi sphenol as an
bl ocki ng t%e%qi(fg%%i

even when the bisphenol A showing a good hue obtained by the
kobatly

above- destct
observed in the polyner noldings obtained fromthe bispheno
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(Japanese Patent Laid-Open No. 39239/1993), a process for
purifying bisphenol A by the addition of hypophosphorous acid
and a heat treatment (Japanese Patent Laid-Open No.
238043/1995), a process of color-stabilizing bisphenol A by
adding a-hydroxypolycarboxylic acid to the bisphenocl 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 rawmaterial 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




from 2, 4" -bisphenols, trisphenols, and al kyl -substituted 4, 4'-bisphenols
.in the range of from500 to 10,000 ppm by weight as the sumtotal
(Japanese Patent Laid-Qpen No. 245465/1996). However, even by using such a
‘bi sphenol A, in the case of preparing an aronatic pol ycarbonate, the
-coloring prevention effect is insufficient. As descrphbgf.ghpve, in the

bi sphenol A obtained by the processes of prior art, theré is a problemin
.the quality as the raw material of palgynmers for optical use and there is a
difficulty in the use of such bisphenol A Accordingly, the present
invention provides a bisphenol A which does not coloring at preparing an

aromati c fpohyardforad spieeslol 8, t her £ 9 | dj romgtic,

pol ycar bonat e obt ai ned. DI SCLOSURE éﬂﬁiaE§%ﬂBE%kP%»ﬁigiﬁQM§$§iﬁﬂE”?ﬁd
vari ous ihvestbgephensi1kosnSGpd n b -d i ped. praohl ens, the
pr esent inventorsbhave found tha?aﬁ gnogpgﬁﬁy}gﬁﬁét ?slgr%gﬁbéﬁ¥% by

subst ancege £ghet 4N tggsggggol jn t amounts_of nore than definite
anounts, coloring occurs at g?é?%%wa g%QFPSﬁeofPaﬁeﬁFodh%+€‘OB§hydh?bonate

fromthe 4y and,al so coloring is |jable to occur in the case of
nol di ng t%e%?%&g%ugé’ ol YT4T hohat %"%%‘P&ilﬁ%’d}g FHE M & aplvemod 1 sheditt he

pr esent igggﬂgg on. 29.10.2004 -5 That is, an aspect of the present
i nventi on 1% & °$HhP§hPEERPFLY IR FHeRTRA L I¢ el lastaxbdnare | hehd @d 1o ingy gr oups

(a) to (%hévention effect is insufficient.

As described above, in the bisphenol A obtained by the
processes of prior art, there is a problem in the quality as
the raw material of polymers for optical use and there is a
difficulty in the use of such bisphenol A.

Accordingly, the present invention provides a
bisphenol A which does not coloring at preparing an aromatic
polycarbonate and in the case of molding the aromatic

polycarbonate obtained.

DISCLOSURE OF THE INVENTION

As the result of various investigations for solving the
above-described problems, the present inventors have found
that when specific metals or organic substances exist in
bisphenol A in the amounts of more than definite amounts,
coloring occurs at the preparation of an aromatic
polycarbonate from the bisphenol A and also coloring is liable
to occur in the case of molding the aromatic polycarbonate

obtained, and have accomplished the present invention.



(a) A high-quality bisphenol A wherein content of sodiumis not nore than
.80 ppb and the content of each elenent of group A consisting of iron,

ni ckel , chrom um nmanganese, |ead, and nol ybdenumis not nore than 50 ppb.
(b) A high-quality bisphenol A wherein a nmeasurenent is carried out by a
-hi gh performance l'iquid chromatography in which a stgipy ?§§ st eel - made
colum having an inner dianeter of 4.6 mmand a Iength 0 %0 nm packed
-With an adsorbent obtained by bondi ngsan octadecyl group to a high-pure
spherical silica gel having a pore dlaneter of 100 angstrons in an anpunt
of 15% of the silica gel is maintained at 40C, using an aqueous 0.1%

phosphoric acid BRattIQ) agd R¢RAQNILEI It%easgggﬁgkgeritmfér{atnd an.eluent B
0

respectively such that fromthe initiation e measurenent ' t6°5 i nut es

after thegigpL bQQ|Q gf agurLe t at t.he eluent A the
el uent B |sg h A he ?%gv%qr thtg 0 %ttﬁ'g 'S}%r%&t tth SHIPMHNEIRMPRA and

the el uen taP pgc gt;s 0 9 m/mnute, while Kkeeping the flowrate of the sum
total at constant a gradient operation of increasing the rate of the
eluent B fromb5 e te he initiation of the nmeasurenent and then
increasing the p%t{]e%oﬁ”t%é %Y%iehfbe%Eé’ eRdt B hehesgid ofonkiensl wht A ¢

t he el uent?rg becpnes O : til mnutes after the initiation 29.10.2004
-6 of the’ REAETr EREIRT |”§r@aFB?8d8%LRPb and thencaneanthef Magpheisment i s

anal yzed bﬁ a ultraviolet detector of a wavelength of 254 nm the sum
total of PheI5BYBrPt FOAShELKNEr ehsisPneonpobnds chiromédrhemaeesaride i e of

from1l5.5 mnutes to 24 mnutes is
ead, 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 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
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



not nore than 2.0 x 10-3 as the rate to the absorption peak area of the
_bi sphenol 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 -made col umm having an inner dianeter of 4.6 nmand a
-I'ength of 250 mm packed wth an adsorbent obtai ned bondi ng an oct adecy!l
group to a high-pure spherical silica gel having a &éréotﬁoaﬁreter of 100
.angstrons in an anount of 15% of theesilica gel is maintained at 40C,

"~ using an aqueous 0. 1% phosphoric acid solution and acetonitrile as an

el uent A and an eluent B respectively such that fromthe initiation of the
measur enefitthe rhe s nrémsnafisicartied it} adnontmin WhenTensus E8BREnol he

ratio of the eluent A: the eluent Bis 1 : 1 and the flowrate of the sum
total ofa weareépﬁvéd/w@dumeaehu@et e DEELFBS0 P D waliTididth Wb b g
keeping the flowrate the sumtotal at constant, a gradient operatl on

of lﬂérﬁéiéﬂ?é“#‘e%ﬁﬁ%? %Jéﬁﬁ%é@%ﬁ?%ﬂf‘“ e L
the rati 8191 etch%e%lw'é%ﬂt Fﬁ‘fahtél n%agglt"l 1% kgecorresteecf 6.& Z'ﬂarﬁany 2,M nut es

after the el aci-on ure &R When the
bi sphenol 29.10.2004 -7 gnal yzed b¥ a ultraviolet detector of a
wavel engf'’fl o’F‘°§§4th*h’?n2 toné %QJ ?%tté‘le B Fh*eoé&‘?)laﬁlsioé@tﬁ@dkpalaéa%réﬁ
conpounds _ el ut tween the time of from22 mnutes to 24 mnutes is not

more t haRf5&05 lt~°t§’ e hiftorpti on 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 agqueous 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
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



(d) A high-quality bisphenol A wherein the sumtotal of the contents of
.the 1-naphthol derivatives represented by following fornula (1) is not
nore than 200 ppmto the bisphenol A, OH (1) R2 wherein RL and R2 each
represents a methyl group, an ethyl group, an n-propyl group, an isopropyl
.group, or an isopropenyl group each bonded to the 2,50, 8,p@pition of the
1-naphthol. (e) A high-quality bisphenol A wherein the content of
09,9 -dinethyl xanthene is not nore thas_2 ppm (f) A high-quality bisphenol
A wherein the content of 2- (4-hydroxyphenyl) -2, 4, 4-trinmethylchroman is
not nmore than 50 ppm (g) A high-quality bisphenol A wherein the content

of 2,2, AxtyénBid £08 QPReL L 8 rB0% oMRE &ad 188 5r RM: 49vEQ e84 -Bﬁsgﬁggbl A

ot her aspect of the invention i's, in a process Tfor preparing

by react I\Hg phenal,and agetgne,, £ Q‘E}go?g&qgﬁns .p%fa PTERA %%\%@%ﬂ%@' ity

bi spheno in which the content o ifumis not nore and

t he cont f el nt, .of  gr A si.stin f ifpn,.nicke

chr om umgﬂh%ﬁggﬁeggge anr}fﬁ e %Df&%@&?%i“?%ﬁ%oe %@ BHACGRi LA
conpri ses %ontactin th eaction m xture obtained by the reaction of
phenol afftad®inet Ph%g;BBEOFEéﬁPe absorption pe€ak area 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
Ry
~/.
SEIE
\~
R2

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.

(£) 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.




Furt hernore, another aspect of the invention is, in a process of formng
_bi sphenol A by reacting phenol and acetone in a reactor and separating
equi nol ar adducts of the bisphenol A and phenol, and a nother |iquor
contai ning phenol fromthe reaction m xture obtained, the process for
preparing a high-quality bisphenol A in which the content of sodiumis not
- nmore than 80 ppb, and the content of each el enent of 2gtoaeodd consisting of
~iron, nickel, chromium mnmanganese, |ead, and nolybdenumis not nore than
“'50 ppb, which conprises after contactfng the mother liquor with an
adsorbent, the nmother |liquor is recycled to the reactor. BEST MODE FOR

CARRYI NG QUT THEéEHVENghg\:.L %%pé@poé;&ﬁéniﬁeegggsaakgy QRt gi ned Ay 2

dehydration condensation reaction of acetone and exce§sive phendl in the
exi stenc f_.an i.d _catalyst. There is_np.particular estriction,on the
cat al yst?8? B?SBgr%ilngq ?h%%ﬁes?ﬁ%e OnyArg?cg‘bB%Oq}}%% _agpc[ RE §H¥Ent-he
i nvention, and each one of, a honogeneous acigyfn a solid acid may be
uoed, | BERESSo R FIAP ATy B HATOGOHERLSY R SPneito s i 17t PG e Ehe
hydrogen chloride, sulfuric acid, etc., is 8enera||y used but hydrogen
chl ori deCPatENet &fasofiveeds petanesei hheni 80 RRlk, an Hricegdedhiodr | de
can be easily separated fromthe reaction mxture. In the case of using
hydr ogene@fihoeilgaeas cegEaunl §seonai s binghef ricwuti odckede chbaoaliyet, is
separated fromthe reaction mxture, it is preferred that the chloride ion
concent r pein@garefser ledad, and molybdenum is not more 50 ppb, which
comprises contacting the reaction mixture obtained by the
reaction of phenol and acetone with an adsorbent.
Furthermore, another aspect of the invention is, in a
process of forming bisphenol A by reacting phenol and acetone
in a reactor and separating equimolar adducts of the bisphenol
A and phenol, and a mother liquor containing phenol from the
reaction mixture obtained, the process for preparing a
high-quality bisphenol A in which 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, which comprises after

contacting the mother liquor with an adsorbent, the mother

liquor is recycled to the reactor.

BEST MODE FOR CARRYING OUT THE INVENTION

Bisphenol A can be generally obtained by a dehydration
condensation reaction of acetone and excessive phenol in the
existence of an acid catalyst. There is no particular

restriction on the catalyst of preparing the bisphenol A of




catal yst separation step is not nore than 10 ppm and particularly not
_nmore than 1 ppm Wen the chloride ion concentration is not nore than 10
ppm the corrosion of the apparatus after catalyst separation step is |ess
and the anount of each nmetal conponent entering the bisphenol A becones
.I'ess. As a nethod of separating the catalyst, there are a nethod of
renoving the catalyst by distillation, a nmethod of ré@ab¥i4¥§4the catal yst
. by adsorption using a ani on-exchange _éesin, a nmet hod of renoving the

catal yst by adsorption using a anion-&xchange resin after applying a
distillation, etc., and any nmethod nmay be used but the nethod of renoving

the cat alhesto das aths Arpld i drs) %gmaea&ihpanexsbaél%n(cféér{'eéﬁéee[cjt@%m&’i ng a

distillation is preferably used. There is no particular restriction on the

ani on- exclsyed r88ig Hg@dbgogsgeqnving the catal yst by adsorption,
29.10. 2004 -10- each of a strong basic ion-exchange resin and a weak basic

i on- exchange resi , t.. t.he weak basic ion- exchange resin is
preferablygused Igcgﬁgengggﬁg éggﬂﬁ%gggo? %ngﬁgﬁﬁﬂﬁﬁeﬁ?bﬁ'o St ffdre

i on- exchange. i n. re preferably, . a pyridyl group type weak basic

i on- exchange #’Z%#h hggldﬁaggn hf:éﬁro%é'gte'r esﬁ‘%]t%/{h@eci s@G3dd. Atso, i A% he
process of using.a solid acid, a sulfonic_acid-base cation-exchange resin
i's generﬁqQF{%gﬁya§ﬁ bt Hixdgogen r chdoFdide, isr RuRfeoramly t hsed
catalyti¢ activit of the sulfonic acid-base cation-exchange resin, a
process C%Hﬁ%tgﬁgtglﬁeﬂﬁﬁﬁm)Eﬁ%ubygéﬁgahnﬁmdQﬁﬁqﬁnnnhibethasﬁd@ction

separated from the reaction mixture. 1In the case of using
hydrogen chloride as the catalyst, after the reaction, the
catalyst is separated from the reaction mixture, it is
preferred that the chloride ion concentration after the
catalyst separation step is not more than 10 ppm, and
particularly not more than 1 ppm. When the chloride ion
concentration is not more than 10 ppm, the corrosion of the
apparatus after catalyst separation step is less and the
amount of each metal component entering the bisphenol A
becomes less. As a method of separating the catalyst, there
are a method of removing the catalyst by distillation, a method
of removing the catalyst by adsorption using a anion-exchange
reéin, a method of removing the catalyst by adsorption using
a anion-exchange resin after applying a distillation, etc.,
and any method may be used but the method of removing the
catalyst by adsorption using a anion-exchange resin after
applying a distillation is preferably uséd.

There is no particular restriction on the anion-

exchange resin used for removing the catalyst by adsorption,



systemtogether with the cation-exchange resin. As a nmethod of coexisting
_the cation-exchange resin and the nercapto group-containing conpound,
there are a nethod of bonding a part of the sulfonic acid group of the
cation-exchange resin and the mercapto group-containing conpound by an
_fonic bond or by a covalent bond and a nmethod of continuously supplying a
mer capt o group- cont ai ni ng conmpound, whi ch does not f&éPmM%20%heni cal bond

W th the cation-change resin, to a reagtor packed with the sulfonic

aci d-base cati on-exchange resin togéther with reaction raw materials, and
each of these nethods nmay be used. As other exanples of the solid acid

cat al yst eatherces is starong gaastchigh-emlcteuge Ydsoixanendayi ngar sHkfenic
aci d- contai ning hydrocarbon group and a nercapto group-containing

29. 10. 2094 n~Ekdnediqacakbenngreuip begaidwd, Byemims QbakheLaial ysh-are
organi ¢ hi gh nol ecul ar sil oxanes each having a structure wherein, in a

si |ica makivanfRie eafirf iS boeang £ used Brdnecd ben tgreO.%asHWefsisabky

having a sul fonic acid group and a “hydrocarbon group having a mnercapto

group ar gngi ed t 1ld in t N mairi x by a
car bon- si P?cgg&gb%éaag% eggr?%%??’?\ %(;9)@%% e%?éstlerpn't Bgir%- %gﬁerﬁégy,
208545/139gyr%%g%§9/ 997, and 225638/ 1998, About. the reactiop m xture

"ng ea

obt ai ned“usi U He/ PR § e HestP betChnage, TeReNcARYEDSt A s
rom after, if necessary, renoving a part of water forned

separated. theref
bypt he rgégh g‘rﬁa%rﬁee?cf%‘%f‘%%efﬁn&segnd unr eact ed

Also, in the process of using a solid acid, a sulfonic
acid-base cation-exchange resin is generally used as the
catalyst. Furthermore, for improving the catalytic activity
of the sulfonic acid-base cation-exchange resin, a process of
existing a mercapto group-containing compound in the reaction
system together with the cation~exchange resin. As a method
of coexisting the cation-exchange resin and the mercapto
group-containing compound, there are a method of bonding a
part of the sulfonic acid group of the cation-exchange resin
and the mercapto group-containing compound by an ionic bond
or by a covalent bond and a method of continuously supplying
a mercapto group~containing compound, which does not form a
chemical bond with the cation-change resin, to a reactor
packed with the sulfonic acid-base cation-exchange resin
together with reaction raw materials, and each of these
methods may be used.

As other examples of the solid acid catalyst, there is
an organic high molecule siloxane having a sulfonic acid-

containing hydrocarbon group and a mercapto group-containing



phenol, the reaction product is cooled and bisphenol Ais separated as the
formof adducts. Furthernore, fromthe equinolar addition product of

bi sphenol A and phenol, which are the adducts, phenol is renoved and

bi sphenol A is isolated. The bisphenol A thus obtained contains various
-inorganic elenments and organi c conpounds as inpurities., 1yWaq the bi sphenol
Ais used as the raw material for preparing an aromatic pol ycarbonate,
.coloring occurs at the preparation of-1i1-he aromatic pol ycarbonate and al so
at nolding the aromatic pol ycarbonate obtained, coloring is liable to
occur. Accordingly, to obtain an aromatic pol ycarbonate which is not

col ored &tyduecyprlepar arpon ¢ogetiaear.onelxampbé y carbamat ecangl ydees ot
cause coloring in the case of nolding the aromatic 29.10.2004 -12

poIycarb@mﬂaﬂidthﬁghna&ﬂ%&xbeﬁosﬁedggﬁegh%égﬁnggy§n§fjasggghkk%re
i norgani c el ements and organi ¢ conpounds contained, as inpurities, in the

bi sphenolha nesigd, agnt e &3WiERL §rd @i 0 wer ¢ t han inite,amounts. The
hi gh-qual ity bi sphenol A of the invéhtigﬁbgscsge ec gg£¥?8ﬁ1ﬁﬁ§“?bl?omﬁng

o om | Ssere et e Y R Ye Y R LA PoblIE Sl el B SoR g oup A
cons! ot 89, 24at400:pBhC oy LRI U (TGRIGSE: olead, and ol yodenum o
St ai nl es S ERRE “Esheth! AT I nGEARS! rifbr CARanBrLRCe mAtrix By a
carbon-silicon bond as described in Japanese Patent Laid-Open
Nos. 208545/1996, 110989/1997, and 225638/1998.

About the reaction mixture obtained using each of the
catalysts described above, the catalyst is separated
therefrom, after, if necessary, removing a part of water
formed by the reaction, unreacted 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 1liable 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



of 4.6 mmand a length of 250 mm packed with an adsorbent obtained by
.bondi ng an octadecyl group to a high-pure spherical silica gel having a
pore diameter of 100 angstronms in an amount of 15% of the silica gel is
mai ntained at 40C, wusing an aqueous 0.1% phosphoric acid solution and
-acetonitrile as an eluent A and an eluent B respectivygeliy.s06fr that from
the initiation of the neasurenent to 5 mnutes after the initiation of the
-measurenent, the ratio of the eluent A,. the eluent Bis 1 : 1 and the
flow rate of the sumtotal of the eluent A and the eluent B becones 0.9
m/mnute, while keeping the flowrate of the sumtotal at constant, a

gr adi ent POpETaReMa b8/ i Adr ebsi ngcebeargt & of rédece! wevt EhEOft 2 'S'fn“t es
29.10. 2004 -13 after the initiation of the nmeasurenent and then I ncreasing

the rat e SpreQinel @liremgB suafl dnwatt 4 had akganak EBRp %hH@T@t ﬁntaﬂn@% el uent
B beconmes 0 : 1 until 55 mnutes after the initiation e neasurenment

is carried dupurdnd ddierinvierr bhsphesbBhefdhsed éssltq,{)l,falr 7"8915%5&531 %r avi ol et

detector of a wavelength of 254 nm the sumtota R peak

areas of loarouiin @éﬂiﬁﬂtEGBMGthéhe time of from15.5 mnutes to 24
mnutes is not nore than 2 as the rate to t he absorption peak

area of the bi n - ual ity bIS o A wherein a
measur enent |sq5%(rarf)£ 3 (Jg%)[l%z\a/ hi g?'quer?% r@anff |d“é’l$ﬁ’(§r*§trbg@§phy in

which a d urm_havi n nner di aneter of 4.6 nm and
a :engt hggﬁléZHSt?nsnm%%gk%}gg ??E?%‘ﬁ“aﬂs%FBBﬁ? (8Bt &Pnd@)by bondi ng an

octadecyl group tq azb'gigphquality bisphenol A wherein 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.

(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 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



spherical silica gel having a pore dianmeter of 100 angstronms in an anount
_of 15%of the silica gel is maintained at 40C, 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 neasurenment to 5 m nutes
.after the initiation of the neasurenent, the ratio @b, i1egeduent A : the
eluent Bis 1 : 1 and the flowrate of the sumtotal of the eluent A and
~the eluent B becones 0.9 m/nminute, whje keeping the flowrate of the sum
total at constant, a gradient operation of increasing the rate of the
eluent B from5 mnutes after the initiation of the nmeasurenent and then

i ncreasi g O 10h@0DAi t 14t ibheofat Reotet beremnyabt aRdstfbnt hak A iR i 0 of
the eluent A the eluent B becomes 0 : 1 until 55 mnutes after the

initiatiame ofatdhe fMeasueeuent BSseak Rt QWe rakdot hen { sphenol
A is analyzed by a ultraviolet detector of a mévelgngth %?%%g%@ﬁg%%,the sum

total of tHecaleerPhiKELSiRak car qaﬁneh%m%ﬂ@ass%wp%ﬁﬁ Rt neen the time of

from22 mnutes to 24 mnutes is not nore than §Bs3fﬂiion

S, L R B L

sumtotal of the contents o dertv :

fol lowi ng, §ar gk Ll b§ £ BU SR AR Lo LNe Bl sphenel A, GH (1)
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

after the initiation of the measurement and then increasing



wherein RL and R2 each represents a nethyl 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 1-naphthol. (e) A high-quality bisphenol A
wherein the content of 9,9'-dinethylxanthene is not nore than 2 ppm (f) A
.high-quality bisphenol A wherein the content of 29.10.2004

2- (4- hydroxyphenyl)-2,4,4-trinmethyl chroman is not nore than 50 ppm
29. 10. 2004 -15- (g) A high-quality bisphenol A wherein the content of
2,2,4-trinmethyl chronmene is not nore than 5 ppm In the case that the
high-qualiﬁ% bisg?epol A of the invention is (a) described above, the
content ofPSdRUMIS tIf Srea P RBchnbhett tam S inplo fantlet beueant &N of
each elenent of the group A consisting of iron, nickel, chrom um
manganese; ¢ &ddienth® Reropaerfum 1 singrdf BB abinutrat afee £ hamn ni20; Dby and
nore preferably not nore than 10 ppb. Wen the content of sodi um contai ned

in bi sphenbithe meawtremeret tilsanar8eppbuandiidienconieh Ofe el ANt Of
the group Ais not nore than 50 ppb, in the case of preparing an aromatic

pol ycar bdhdts ansilng dd® yba SPHERSy i Al e € AU OF é &b T Q%Q@Qg?kg%l Af #r 4 he

pol ycar bonat e obtained is inproved and further coloring

aromat i ¢ mmw) yere benat ecebtabredhieS a8ls$2 TR0 + Alsq, in the case, that
the high-quality bisphenol A of tﬁesin6égpﬁoﬁ%g§ €§%a5e§%ﬂq&§f%ﬂWW%, in

addi tion émueaghpeel8ERNtnal +ahRV&rdesQ B3dgLoYR Ay Mg Lhe content of

oach mlnutes 1is
not more than 50 ppm to the absorption peak area 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
j (1)
g

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.



el ement of group B consisting of copper, zinc, alumnum and indiumor the
.content of silicon contained in the bisphenol A is not nore than 20 ppb,
preferably not nore than 10 ppb, and nore preferably not nore than 5 ppb,
and when the content of titaniumcontained in the bisphenol Ais not nore
.than 1 ppb, coloring of the aromatic pol ycarbonate gggibned fromthe

bi sphenol A can be nore effectively inproved. 29.10. 200 84 | n addi tion,
“the content of each nmetal in the invems-on is nmeasured by a flanel ess
atom c absorption spectronetry (electric heating atom c absorption
spectronmetry). It _is referred.thaf ,as a vessel for sanpling fromthe
prepar ati on equ%ﬂneﬁtgég BﬁgﬁﬂéhélEASPBFnﬁéaéquﬁae%ﬁeth©n¢@mtemt<Eﬁch
nmet al , a:yqfsgltsuffggi?nhly washed so that each nmetal is not interm xed
from t he Vesisel - $TG5BY * SATCTENEr 1Samiti MPre HhawveSsppmis tightly seal ed
and is not opened before carrying out the analysis. By carrying out the
operation from tHe Pie-caseatihehtthe bhehngaslieyebt sphendl @ambf the
environnent, contam nation by each neal in the atnosphere can be

pr event edN AL @heldi ¢B qdeisiciny beids @tenad, Ald ¢betbAaveBlE &ddi%m G
descri bed above, by the high performance |liquid chromatographic analysis

descri bednsfieanabl herctumotret ehanfsd beb ahe A bR tReak f‘réaéazg f
conmpounds el uted between the tine o? from15.5 ninute% to Iﬁgéfhgﬁgé

(her ei nafafer tHehe quagEoURds conlsa sitafRy F 8¢ € @ 135 CORR gr A s not
nore than 2 x 10-3, and preferablyrﬁ%t mor e than 1 g%%gJS %ggpﬁéum’

absor pt i sampeates&) ele sl th8d hsPPaGhuA 1 YhEREDELBYD hotal ok the
absorption

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

pPpb, coloring of the aromatic polycarbonate obtained from the

bisphenol A can be more effectively improved.



peak areas of the conpound group Ais not nore than 2 x 10-3 to the
_absorption peak area of the bisphenol A coloring at the preparation of
the aromatic pol ycarbonate is inproved and further coloring at nolding the
aromatic pol ycarbonate obtained is also inproved. 29.10.2004 -17- \Wen the
-high-quality bisphenol A of the invention is (c) described above, by the

hi gh performance |iquid chromatographic anal ysis descritbed?%el ow, the sum
total of the absorption peak areas of,the conpounds el uted between the
time of from22 mnutes to 24 m nutes %herei nafter, the conpounds are
referred to as eIty c?‘d group B) is not nore than 50 ppm and preferably
not nore than 30 ’E)p?r# i dSoFpntentpetileatemetafl tihetbesphemotidn Wien
the sumtptal of the absorption peak areas of the conpound group B is not
more than*80MFARYGRG HeY abddepeiles spertiomreaabsothe ibins panel rdwe €6§ OF i Ng
at the preparation of the aromatic polycarbonate is inproved and further
col ori ng b®LABFaiAg hews impnat dmipobpsarpanane spedsipgt £6) al sord npg oved.
Also, it is preferred that in the conpound group B, the sumtotal of the

absor pt i drpéarradetbatiashe wospelinflsr FMPIN ndTE A5M | @le W fof rom
307 to 309 is not nore than 20 ppm and nore preferabl ye \r%égr?orrsae@lt%rgn 10

ppm of theqabswepti of paaipherrdia Dffdhendi SPRERNE! the L cqipound group
B, the conpounds having nol ecul ar wei ghts of r??om 307B{1t(§'é§1&9%éﬁl3veea&

o STy S o6 s e U o By BEORRLL P (01O e o
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 out 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 1ligquid
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 1077,
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 103
to the absorption peak area of the bisphenocl A, coloring at
the preparation of the aromatic polycarbonate is improved and
further coloring at molding the aromatic polycarbonate

obtained is also improved.



preparation of the aromatic polycarbonate is inproved and further coloring
_at nolding the aromatic pol ycarbonate obtained is also inproved.

29.10. 2004 -18- In addition, the details of the analytic method by the high
performance |iquid chromatography in the invention are as follows. There
-is no particular restriction on the high perfornmanceggliflybey

chromat ographi ¢ apparatus and a generally comercially avail abl e appar at us
may be used but the apparatus equipped with a degassing unit capabl e of
sufficiently carrying out degassing of’the eluent is used, and as a liquid
sendi ng punp, a double plunger type | ow pul sating punp capable of carrying
out the gradi entWoperelhéonl gls-agsedit NisispHeohemtof etai Hywht fén is

anal ytical colum at a constant tenperature, the analytical colum iIs

install ed(¢h adesluribeayenamabl ewf tHeMeldhur 8e¢eBtHARJaN t ange of
within 0.1C. As the wultraviolet detector, a@ul trggvi o%et eet ec%qgeﬁdl?;pabl e

of measuchpgmatote pAGRUAASYy ST stdies Wa hRJ e | bi Lity .1 nmis
used, when the hi gh-gﬁality blyspﬁenol A\ilfés&?%)ltav;’(gg',gd%{% ?g)ta&egfzr' d

Pi anqual 155 b Saearar s BF o oo e B bueen et ddeout at
meacur oot 5 8t T el BT 810 & WAV GG 1P OF S8R AL Ad T CommOEIRNt of
o 2 i SPePELEOLPBACES SRR OUERY £e SBPUSLEendY S pmms VP
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 pPpm,
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.



chr omat ogr aphi ¢ appar at us manuf actured by SH MADZU CORPORATI ON can be
_suitably used. 29.10.2004 -19 As the analytical colum, a stainless

steel -made colum having an inner dianeter of 4. 6 mmand a | ength of 250
mm packed w th a high-pure spherical silica gel having a fine pore of 100
.angstrons bonded wi th an octadecyl group in an anmounbg0fy, 2450 by wei ght of
the silica gel, such as, for exanple, Inertsil ODS-3 type adsorbent

manuf actured by GL Science Corporation, as the absorbent is used. The

anal ytical colum is retained at a tenperature range of 40C 0.1C and then
used for the analysis. As the eluents, an aqueous 0.1% phosphoric acid
solution is usedagd%h Eientth® datetidm i Ebei snabgdiasmétholpeth B, a
nmeasurenment is carried out such that fromthe initiation of the

measur enent 9k P &L fpADeBSeal i gbithehromiatiogtriaghyofint ke eMBASEHRTRIY .4 e
ratio of the eluent A: the eluent Bis 1 : 1 and the flowrate of the sum
total of @hefokleeat A and the eluent B becomes 0.9 nl/minute, while
keeping the flowrate of the sumtotal at constant, a gradient operation

of increasing ththext e if te elauenlc B 4 ORI P& Y erthtehehi.ni tiation
of the measurenent and then continuously increasing the rate of tll%1 el uent

B such tIEx {hiEmante ol fulden kil gfapni B AAEN, 8 fgeanes 0 o 1 unti)

55 minutes after the initiation of the neas > ST A PEB%saL LYAs the

aqueous &GdPRESHNDY I Ly A0 Fh 5oL WH el uent hosphori c acid of
hi gher than the JI'S %uar ant ee%lé)awpa%t%% ha§ bLEel blt A 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.



reagent is diluted to 0.1 0.0001 (%9 with comrercially 29.10.2004 -20

~avail able distilled water for a high performance |iquid chromatography and
is used. As acetonitrile as the eluent B, comercially avail able
.acetonitrile for high performance |iquid chromatography is used. \Wen the

-high-quality bisphenol A of the invention is (d) deseribedoabove, the sum
total of the contents of the 1-naphthol derivatives shown by the

.above-described fornmula (1) containeti3-n the bisphenol A is not nore than
200 ppm and nore preferably not nore than 100 ppm Wen the contents of

t he 1-naphthol dgriyvatives contained in the bisphenol A are not nore than
200 ppm col ori rfgsét g ﬁaagwé@&aétmhum, tehetaanaesisi st POL YRaHRANR Gnd S

i mproved and, further coloring at nolding the aromatic pol ycarbonate

obt ai ned T3VAPEAT et iapeseti chld .axanpd s aOIehB‘éh]cfl@BfotH@'péjcﬂ{éa’at ive
shown by the formula (1) include 5,7-dinethyl-1-naphthol, 6,

di net hyl 11 Hapht Aégh-puBedispbemilcall- manhtdaolgeﬁ,h%-viql.jgrr%t t}-yilﬁel-ﬁoa eht htol ,
5-et hyl - 7]: net hyl -1 - napht hol , 5- nethyl -7-ethyl -I-napht hol, ©

6- et hyl - A0RtayIst romphbontied 6t Hedhybcdaddby] eI YN amount of

5,7-dieth EI1%7I -napht hol , 6, 7- diethyl -1-napht hol ,
5- n- prop byewhybhit- oapHd1elil i@ange PY QY ZsMef gyl ) -naphthol ,
5-i sopropyl - 7-net hyl -1 - napht hol , gc-}i sopropy%-s7-frr£¥kleﬁa-rrfg pHfEsItsil

5-i sopr o843 trypet fyso2baaprhhbAlL e =i sopropenyl - 7- met hyl - | - napht hol .
Also, it is preferred that the sum ?gggfggfg?hégc§ﬁ¥8ﬂf:§ CBrPeratiomapht hol

derivati ves tHowbddridier fo8 My (e analytical column is retained

at a temperature range of 40°C + 0.1°C and then used for the
analysis.

As the eluents, an aqueous 0.1% phosphoric acid
solution is used as an eluent A, acetonitrile is used as an
eluent B, a measurement is carried out 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
after the initiation of the measurement and then continuously
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.

As the aqueous 0.1% phosphoric acid solution as the
eluent A, phosphoric acid of higher than the JIS guaranteed

reagent 1is diluted to 0.1 % 0.0001 (%) with commercially



29. 10. 2004 -21- contained in the bisphenol Ais not nore than 200 ppm and
_also when the bisphenol is analyzed by the above-descri bed high
performance |iquid chromatographic analysis, the sumtotal of the
.absorption peak areas of the conpounds (Conpound group B) eluted between
-the tinme of from22 mnutes to 24 mnutes is not norg §HayHe20 ppm and
nore preferably not nore than 30 ppm to the area of the absorption peak of
‘t.he bi sphenol A, because in this case;20coloring of the aromatic

pol ycar bonat e obtained fromthe bisphenol A becones |ess. Wen the

hi gh-qual Lty . bi engl A, the invention is (e) described above, the
cont’ent o?gé}g'a-ﬁ)g?mghf/ﬁ%g%ﬂeﬁ@t%ntfé’irneﬁ ind gtthepek §phmpakceA isqmos nore
t han 2 PPoY, and, preferably not nore than 1 ppm Wen the content of 9,9 -
di met hyl xant REA&E CEFAPANMEAT ASt heedi s fifeAok tAnis midte aer ehthabyueRt PHM
coloring at _the pr?paration of the aromatic polycarbonate is inproved and
further coPBFPAGLAL Lyol avaylehde @ qatenn it pol ¢ c fohonat §hoed Nethd Sl so

i nproved. . When the high-quality bisphenol A of the invention is %f%

descri bed! 3B8¥8, chemesogaaphy i (Wsdwdr oxyphenyl )- 2, 4, 4-tri met hyl chr oman
contained in the bisphenol Ais not nore than 50 ppm preferably not nore

than 30 ppm andihenetherrefeadhyl oy BDEShERED R the content of
2- (4-hydroxypheny|)-2,4,4-trinethylchro#gn contagﬁg |?Qgﬁi?n%ﬁ§$ﬁﬁhol A

o ot o TR 6 Bkl RIS B LR LTS
l1-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 confents 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 l-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-l-naphthol, 5-ethyl-7-methyl-1-naphthol, 5-
methyl-7-ethyl-1l-naphthol, 6-ethyl-7-methyl-1-naphthol,. 6-
methyl-7-ethyl-l-naphthol, 5,7-diethyl~l-naphthol, 6,7-
diethyl-l-naphthol, 5-n-propyl—7-methyl—l-naphthol, 6-n-
propyl-7-methyl-1-naphthol, S-isopropyl-7-methyl-1-
naphthol, 6-i50propyl-7-methyl-l—naphthol, S-isopropenyl-
7-methyl-l-naphthol, and 6—isopropenyl—7—methyl—1-naphthol.

Also, it is preferred that the sum total of the contents

of the 1-naphthol derivatives shown in the formula (1)



-22- further coloring at nolding the aromati c pol ycarbonate obtained is
_also inproved. Also, it is preferred that the content of 2-(4-

hydr oxyphenyl )-2, 4, 4-trinet hyl chroman contained in the 5 bisphenol Ais
.not nore than 50 ppmas well as the content of sodiumis not nore than 80

-ppb, and the content of each elenent of group A consisting of iron,
ni ckel , chromi um nanganese, |ead, and nol ybdenum i $9n#-2#Bte t han 50 ppb,

.preferably not nore than 20 ppb, and mre preferably not nore than 10 ppb
10 because in this case, coloring of thé aromatic pol ycarbonate prepared

fromthe pj |, A _becones re I ess. Wien the high-quality bisphenol A
of the i nvg?]i?!gg%%dsm(@)‘e &stscd]zloq{éﬂl 8bbY 10t Rereohhent 200 ppm, and also

2,2,4-tri hyl chronene contained in the bisphenol Ais not nore than 15
pr ef er abl 9%%& t??(?r g“tﬁ'é?‘?@]pphﬁ InppyzedndyWede tate vaordesdr Dhey hiﬂh

2,2,4-trinet g\él chronene contained in the bisphenol Ais not nore than 5
ppm col oPFAGCAMNNGE piapadaehvomatoghephi arataLys pel Viws RepRL R l§ LPProved
and furthey coloring at nolding the aromatic polycarbonate obtained i

al o0 i rrprB_ B2PoorAfion peak rems©f hak tbﬁpbhﬁﬂsql@@b}nF)SuHES PSU?' Bg‘l 2f

o ot LR HSE0R vphehchecimenat. Tbch s o P60 L0, oL ToF o

fﬁghaggegpb, Fhe m)rg oo eraglﬁ‘; got 'fﬁob?\etZ it o £ mikteds 05
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 bisphenocl A becomes less.

When the high-quality bisphenocl 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 ppm, coloring at the

Preparation of the aromatic polycarbonate is improved and



than 10 ppb, the deterioration of the hue of the aromatic 25 pol ycarbonate
. obtained fromthe bisphenol A can be prevented. 29.10.2004 -23- As a
process for preparing the high-quality bisphenol A of the invention as (a)
.descri bed above, there is a process for renoving the catalyst fromthe
-reaction mxture and after, if necessary, renoving ysrgapepgq acetone and
water fornmed in the reaction, contacting the reaction mxture with an
-absor bent. Exanpl es of the absor bent us ed include active clay,

di at omaceous earth, nontnorillonite, mdl‘ecul ar sieve, clay nminerals,
active ci%bon gr aph| te, hydrotalcite, chelate resins, and cation- exchange
resins. Ugthgf efol Pfrlrﬁla:e§§arypldenQV|tﬂgeurHﬁﬁﬁt§ﬂ: aGRI1GNE: rI581L Mgt er
formed in the reaction fromthe reaction mxture, the reaction mxture is
cool ed, aPBtByneentisctdIvp atmpeaséda part of the nother |iquor after
separating the adducts therefromw th the above-described absor bent t he

contents of sodhlsvandieachs epbesgalref Of 1P an reduce t he
crystallization operation for obtaining the @d&ctg t gol? g 2t"hCe‘l"
reacti on mydtraorgphenyayall ys %ﬂﬁetﬂﬂ ﬁggpar aetdnon pr ocess of
t he biésphenol A but by increasing the 'nu er o e N

crystal |l izasphanoQpar ati 98t hbE od| u and ach el enent of
group A in the bisphenol A fi nal E rg%toz éa“r’te & Sdeant oA so,

t he plurado@penatd e Q@.}gt conbi ned at use. By carrying
out each operation descri bengﬂoveB}S?t‘trr‘%){cl t%%e 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 preferably not more than 10 ppb

10 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

15 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.

20 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

25 polycarbonate obtained from the bisphenol A can be prevented.



contents of copper, zinc, alumnum and indiumas the group 29.10.2004 -24
.B elenments, and silicon and titanium can be sinultaneously reduced. As a
process for preparing the bisphenol A wherein the contents of organic
-conmpounds as inpurities are reduced, as the high-quality bisphenol A of
-the invention of (b) to (g), there is a process whergi Ryigpohhe preparation
process of bisphenol A, the nunber of tinmes of the crystallization
-operation, which is usually carried outy;once or twice, is nore increased
once or twice. There is no particular restriction of the nethod of the

crystallization, Aty it d ferred that in the case of separating a
mot her |iquor from tahlgra us(%{ gfo‘%pPéSPﬁirtlQEeHhByh%EE"@FI)%sltia:Iy ibZatpgheEmo he

adducts apeowashed v .phenal . _Because an aromati c pol ycarbonate is

excel lent in the %R\ggbglr re?’sfagt éﬂEe SRfF bR tahmepartdneye tdhen paloteardonat e
is largelpy fQr optical, uses articularly, as optical disk

substrat es, gz;%gqpé'g‘éﬁ ?b,e %@t?iést PfasBeofeatiel oranirxit e AeSiftes and t he
recordi ng i%aﬁgr%ift of the optical disks, the demand for the reliability of

recor di ng‘an SRt iFHNHLNDpNTeic teics ksehan e Wateaa$ednalg

I nfl uence %f the hue of the aromatic pol ycarbonate as the raw material of

optical &'§ksIEAtHON el icahitlaatying theor deagt ape rRIKRSLA i 0N 9f optical

disks is Ia rge and it is desirable that the aromatic polycarbdnate s as
X . .

col or | ess@3F@ Tefrspar Bhempd eposdi e 9% dHh@904used 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



-25- In general, as the evaluation of the hue of a polynmer, a b val ue
.showing a yell owness is used, and a smaller b value shows that coloring is
| ess. The preferred b value as the aromatic polycarbonate for optical use
s not larger than 1.0, nore preferably not larger than 0.5, and far nore
.preferably not larger than 0.3. By using the high-qualig.eops! ycarbonate

of the invention, the aromatic pol ycarbonate show ng the hue of the
.above-descri be range can be prepared. "9he high-quality polycarbonate of the
invention gives less coloring at the preparation or nolding of the

aromati c B pol ¥sankanatsg, B ryisula .excellent as the raw materia
of the aronmatic pol ycaar t%%ie??c@gu%égd{fégﬁégmc&aar &sS$1Hd %3G Ry ent , in

the case pfqQptijcal uses, etc. Al so, as the preparation process of an
aromati c polycarbonate, there are a phosgene process, a
transesterifica{A%GiBrocess etc., and the bisphenol A of the invention

can be used for ‘& GRESSES fRERE PRIELRGdhe Paspheniodr By wherehs thase of
preparinqxaan aromati c pol ycarbonate by the transesterification process
which is URNEFTHSI PAbPEIRFICAGORPONGIS B¢, IMPUriid iesse ref nesiumed,t hes
bi sphenol_,A of the inyention, the qgccurrence of coloring is restrained and
thus the tﬁ?%&h’e%BTqBPlﬁﬁé! Phvehened Baafbehe sinvertt sonisefl. (HEXAMPLES
29.10.2004 -26 Then, the invention is explained in nore detail by the
foIIowlqu&%%pPésalﬁrﬁééﬁﬁimﬂeﬁﬁwh anatyei pregm Gridredprocess of
bisphenol 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 reliability of recording and regeneration of

optical disks is large and it is desirable that the aromatic

polycarbonate is as colorless and transparent as possible.



out as follows. (1) Preparation of test liquid for analyzing each elenent:
In a clean roomof class 1,000, 5 g of bisphenol A accurately weighed was
pl aced on a platinumplate, after sublinmating organic substances by
‘heating using an electric heater, the rest was cooled, 0.5 m of sulfuric
.acid was added thereto, and after carbonizing the restipyohgati ng again,
the carbonized rest was incinerated by a gas burner. After allowng to
.cool, 2 mM of 17% hydrochloric acid V\@Z%_added, foll owed by heating to

di ssolve the residue, and after addindg™ water thereto and heating, a test

liquid of a con vol ume _ of L, 10 nl .was .prepared. In addition, as the
reagents used leir?r&%neerpaﬁe’- t‘.ﬁ'seﬁpﬁeﬁf’é,lué‘&ﬁﬁﬁrgﬁaﬁl‘? Rvaioam ealempant s for

el ectronic.industry . were used, and the instrunents were subjected to an
i mrer si orft &1 é@tiﬂﬁ]tshq}i“cﬂq dt ¥81APrRRESadBdusedt cand farsma e filsiveritud i ne
and thereafter were washed with ultrahigh purity water before use. (2)
Anal ysi s StoeachhatereAPringe isedess.quithelpre fedred b1lyadescrdaheabove
was analyzed by a S| MAA 6000 type flanel ess atonic absorption

spect r oneA ¥ bhalpal wed rgpat atfiesr opnitattwsed HyoPERKE e r BUMVER1 . 0,
CORPORATI ON.  29. 10. 2004 -27- (3) Determ nation of each organic conpound: In

3 of amwrerpreférabhy mbssidnger 2100 15 SpRNEhr MoresHRe kG 10A
type liquid chromat ography manufactured by
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 uses, 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



SHI MADZU CORPORATI ON, according to the above-descri bed nethod,

2 2,2,4-trinethyl chronene and 9, 9' -di net hyl xant hene were determ ned by a
ultraviol et detector of a wavelength of 200 nm

.2-(4- hydroxyphenyl)-2,4,4-trinethyl chroman was determ ned by a ultraviol et

. detector of a wavelength of 280 nm and ot her organbg.ﬁggggynds wer e

determ ned by a wultraviolet detector of a wavelength o nm (4)

- Measurement of the b value of aromati€®-pol ycarbonate: The b value of the

press sheet of 2 mmin thickness was neasured by a transm ssion nethod

usi ng an HSC- 5N e o] . uf.actured by Suga Shi kenki K K
Exarrgl e 1 Usi ngT?]l)%@r'ogg% %:Wgﬁ%géngggae)?a#%;r@%?,lrb§7‘°rr€a€lteltﬁgll &¥etbAe and

phenol at : Jatd ; at_ a reaction tenperature of 60C, a

reaction r%a%{gyrler{%s&oﬁla%sn'ed&nl't?edadlrre’a‘?:‘?'i AP ANA LY ShSE VRSt FREBdEdO

renmove hgng%gnéﬂYCNide and further was brought into contact with a
-base

. (e} . . .
sul foni ¢ "aci l?ﬁﬁion-exchange resin. The reaction m xture was cool ed

to 45C to precipitate adducts and the adducts forned were separated from
t he nntherquuéﬁ)'ﬁ%ﬁ%&ﬁﬂ&%%ﬂméﬁeqﬁﬁﬁedigéimﬂibataﬁQly&ngMeaEB 40
Torr to renove phenol until the phenol concentration in bisphenol A becane
3% and fﬁi@ﬁ@?ﬂﬁhenol was renoved therefrom by steamstripping to obtain a
bi sphenol A. The content of each elenment in the bisphenol A are shown in
Table 1. Using IPetr aneadty| eoomnpamchypdsoxi dGs R §abdl wsitsprldldo g of the

accurately weighed was placed on a platinum plate, after

sublimating organic substances by heating using an electric

heater, the rest was cooled, 0.5 ml of sulfuric acid was added

thereto, and after carbonizing the rest by heating again, the

carbonized rest was incinerated by a gas burner. After

allowing to cool, 2 ml of 17% hydrochloric acid was added,

followed by heating to dissolve the residue, and after adding

water thereto and heating, a test liquid of a constant volume

of 10 ml was prepared. In addition, as the reagents used for

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.



bi sphenol A was reacted with 105.9 g of di phenyl carbonate with stirring
by reducing the pressure to 15 mmHg and increasing the tenperature to
240C. Then, the reaction of the reaction product obtained was carried out
inathin-filmtype reactor at a pressure of 4 nmHg and a tenperature of
.260C to obtain a prepolyner. The prepolymer was further polynerized at a
tenperature of 280C and a pressure of 0.5 nmmHg to obt?iH&00fol ycar bonat e.
- The intrinsic viscosity of the polycagfﬁpate obtained was 0.35 and the b
val ue thereof was 0.1. Exanple 2 Using hydrogen chloride as a catal yst, by

reacting acetoq% aqgtfhenol af a mpl ratio of 1 : 6 at a reaction
tenperature of 60C TR AP xP ir @2 GhAs csBEaiiredomifduetd : di stilling the

reaction nlxturg % i ¥e hydrogen chloride, the reaction m xture was
cool ed to 45C t g prelip?P aﬁ%eﬁaﬂbétslea%dsaﬂdmsokvmarzqﬁenama@%xgﬁgynthe
not her liquor. After_ purging 10% of the total amount of the nother |iquor

thus  sepr 548 % ABNVE nb0Bykyioen] idvs drotiremat SBHAPWPRAHIN G LI Py
04 -29-

contact with a sulfonic acid type cation-exchange resin and 29.

recycl ed FFMARZY e ZARPORANEON] at @coasdcAgt | byedeyat i hpbhe- d%%&%% tQﬁthﬂS
of the organic inpurities in the system becane constant,

concent r &eitdresd of 24 Be detgdmiet hy IgHidndrRs Ragan®, ‘”@E@QEh % dUCtS
obtai ned were dissolved in phenol and a recrystalliza P onYy wa €ed out

at 45C t veatst diert exrmpirrdd ikad aaddthbv1-5h%tpkﬂre'tfe'c‘?:%ra%%ugt wavelegeétl: ed t 0 180C
at a pressure of 40 Torr to renove phenol unti
200 nm, 2-(4-hydroxyphenyl) - -2,4,4-trimethylchroman was
determined by a ultraviolet detector of a wavelength of 280
nm, and other organic compoﬁnds were determined by a
ultraviolet detector of a wavelength of 254 nm.
(4) Measurement of the b value of aromatic
polycarbonate:
The b value of the press sheet of 2 mm in thickness was

measured by a transmission method 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



t he phenol concentration on bi sphenol A becane 3% and further, phenol was
_renoved by steam stripping to obtain a bisphenol A The content of each
el enent in the bisphenol Ais showmnm in Table 1. Wen the pol ynerization
was carried out as in Exanple 1 using the bisphenol as a raw material, a
- pol ycarbonate was obtained. The intrinsic viscosity ob {f#egopol ycarbonate
obt ai ned was 0.35 and the b value thereof was 0.2. Conparative Exanple 1
- By following the same procedure as Ex&fple 1 except that the
cation-exchange resin treatnent of the reaction m xture after renoving
hydr ogen 4g)hl,lori de_was not cahri eg out, a _bisphenol A was obtained. The
content of eattt et @nkRFCYR PRENCBi &Bitédolthies Rhfsval iFoTagherat ivhed nt he
polyneriﬁgti n maf carried_out as in Exanple 1 using the bisphenol A as
the raw §nf Ll A PBERYEa? st EunhbesRie mel wakhe emoweidnshe refirseosi t v
of the pol ycarbonate obtained was 0.34 and the b value thereof was 2.5.
29. 10. 2004 -S¥® atorifar HRP ieg Exanpba n Ta bhephésphemol Phebtahkedti BfExanmpl e
1 was added an aqueous 0.01% sodi um hydroxi de sol uti on such that the

content egiclsadiemernio imhels srifspiminol beaaee shOUnpRh. TABLRr 1MEl hikRgy the
bi sphenol A and sufficiently m xing, diphenyl carbonate and

t et r anet fytaramoet hyl awdonxiseh pat 6x addeds t & éi‘@a%éﬁ‘ﬂf?%?@d tBe the .
ol yneri zation was carried out as in Exanple 1. e |ntr|ns‘r:Ic Vi scosity of
poly : X
the pol yedrdpitaiel ebtasnethovasd Bi88 RIS 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 a
temperature of 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.

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 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



the b value thereof was 1.1. Conparative Exanples 3 to 7 By follow ng the
_same procedure as Conparative Exanple 2 except that an aqueous 0.01%iron
chl oride solution, an aqueous 0.01% nickel chloride solution, an aqueous
0.01% chrom um chloride solution, or an agueous nmanganese chl ori de
.solution was added in place of an aqueous 0.01% sodi um hydroxi de sol ution
such that the content of each elenment of the group A2i}9-€¥ bi sphenol A
becanme 70 ppb, each polycarbonate was_obtained. The intrinsic viscosities
and the b values of the polycarbonatéz%btained are shown in Table 1
Exanple 3 By follow ng the sane procedure as Conparative Exanple 2 except
that the t9 ﬁ@ﬁFdOFosgBFuﬁﬁ?6tpﬁe bif§ghetalt eAwess caadj rsdesdl dot become 40
ppb, a pol ycarbonate was obtained. The intrinsic viscosity of the

pol ycar boh@beesbrataedswaé the 3rgand c tihpur ivdlase inheheoy wesmbdcame
29.10. 2004 -31 Exanples 4 to 13 By followi ng the sane procedures as

Conpar at | ¥@nSERAp| esnd t ghenextbpt thatenhe sadding oro BMUKY S Bfgdiec
aqueous solutions of the chlorides of the elenents of group A were

control | etmpuchtikat bachmef thestantent$hefl LhRiRIGITEHE: Hfned g, Group A
in the bisphenol A becane 30 ppb and 15 ppb, pol ycarbonates were obtai ned.

The i ntridsseolivedosht phenandanting bevalues 1afi Ahe fplycarhonates ght ai ned
are shown in Table 1.

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 on bisphenol A became 3% and further,
phenol was removed by steam stripping to obtain a bisphenol
A. The content of each element in the bisphenol A is shown
in Table 1. When the polymerization was carried out as in
Example 1 wusing the bisphenol as a raw material, a
polycarbonate was obtained. The intrinsic viscosity of the

polycarbonate obtained was 0.35 and the b value thereof was

0.2,

Comparative Example 1

By following the same procedure as Example 1 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 is shown in Table 1. When the polymerization was
carried out as in Example 1 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.



Exanples 14 to 17 By follow ng the same procedure as Conparative Exanple
except that an aqueous 0.005% copper chloride solution, an aqueous 0.005%

“zinc chloride solution, an aqgueous 0.005% al unmi num chl oride sol uti on,

an aqueous 0.005% i ndium chloride solution was added in place of the

~aqueous 0.01%
the elenents of the group B becane 25 ppb, pol ycarbonates were
nsic viscosities and the b vadlues of the pol ycarbonates obtai ned

_The intri

are shown in Table 1. Exanple 18 By followi ng the sane procedure as

Conpar at i
sol uti on

-33  rort9YA

- xcept that an aqueous 0.001%titanium chloride
d@%@%‘ﬁ%@&& t he aqueous 0. 01 sodi um hydroxi de sol ution
such that the cqntent
pol ycar bonat e was® obtQi

qf, titaniumin the bisphenol A became 5 ppb, a

r

of sodium to the bisphenol A became 100 Ppb. After melting
the bisphenol A and sufficiently mixing, diphenyl carbonate
and tetramethylammonium hydroxide were added to the mixture
and the polymerization was carried out as in Example 1. The
intrinsic viscosity of the polycarbonate obtained was 0.33 and
the b value thereof was 1.1.

Comparative Examples 3 to 7

By following the same procedure as Comparative Example
2 except that an aquecus 0.01% iron chloride solution, an
aqueous 0.01% nickel chloride solution, an aqueous 0.01%
chromium chloride solution, or an aqueous 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.

or

sodi um hydroxi de sol ution such that the, onnbent of each of
obt ai ned.

hemal i A ghtagred | iy dxiamp 19 11 120 G4id&’P aand t he

b value of the oé ycar bonat e obtai ned are shown in Table 1. | 29.10.2004
P2 10 v P censicms NOLGEAp NS o (i Goio G0 RAAERIAD00

2
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Examples 4 to 13

By following the same procedures as Comparative
Examples 3 to 6 except that the addition amounts of the agueous
solutions of the chlorides of the elements of group A were
controlled such that each of the contents of the elements of
the group A in the bisphenol 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

1.

Examples 14 to 17

By following the same procedure as Comparative Example
2 except that an aqueous 0.005% copper chloride solution, an
aqueous 0.005% zinc chloride solution, an aqueous 0.005%
aluminum chloride solution, or an aqueous 0.005% indium
chloride solution was added in place of the aqueous 0.01%
sodium hydroxide solution such that the content of each of the
elements of the group B became 25 ppb, polycarbonates were
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

S ppb, a polycarbonate was obtained. The intrinsic viscosity
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and the b value of the polycarbonate obtained are shown in
Table 1.
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Example 19

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 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 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 liquor. 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 bisphenol 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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~which the inside surface was lined wth glass and using hydrogen chloride
as a catalyst, 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 renove hydrogen chlorjd nd further the
reaction m xture was brought into contact with a sulzgolrﬂ'gog‘bi d- base

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

preci pitate adducts and the adducts obtained were separated fromthe

not her liquor. T adducts were heated to 180C at a pressure of 40 Torr to
renove MI t he phenol concentration in bisphenol A becane 3% and
further phenol was renoved by steam s,triggi ng to obtain a bisphenol A The
content of eachUsiid¥ked reactiee BifspRérbl tha iBsidewhurfatgbras21linspng

t et ramet hyl anmoni um hydroxi de as a catal yst, 102.6 g of the bisphenol A
was r eactwdd wiatia s08ndous gnef hyid pheen | chd bictaitas wi catsliysti,ngcbyoneduci ng
the pressure to 15 mHg and increasing the tenperature to 240C. Then, the
reacti on wiHs treagtesd tWidth phechedt agbaanobdravaso ocaf ri ed oatt anreacthbn-film
type reactor at a pressure of 4 nmHg and a tenperature of 260C to obtain a

pr epol ymefempéiea i £60b § NE0°C Was redetheh RokyuRei ved abtd8Pedandaatpressure
of 0.5 mHg to obtain a polycarbonate. The intrinsic viscosity of the

pol ycar befias €1 Pbi g Natk Wasa & n aigktifie Rovakrevehgy8ebg¥aSchloride,

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 bisphenol A as the raw material,

a polycarbonate was obtained. The intrinsic viscosity of the



0.1. 29.10.2004 -35 Exanple 20 Using a reactor of which the inside surface
~was lined wth 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 mxture was obtained. After distilling the reaction

- mxture to remove hydrogen chloride, the reaction mytuseqwas cooled to
45C to precipitate adducts and the adducts obtained were separated from
.the nother |iquor. After purging 10%$4. the total anmount of the nother

| i quor thus separated fromthe system the nother |iquor was brought into
cont act a_sulfonic acid type catjon-exchange resin and recycled to

t he reac}t%oérycfﬂéggpﬁf:g \ﬁg’§ ‘:{)Mﬁeﬁjo'tﬁﬁiqnq H&'& dhdertuattimseof wae
organic idrp rities in the system becane constant, and when the
concentrations of the organic inpurities becane constant, the adducts
obtai ned were dissolved in phenol and a recrystallization was carried out
at 45C t cmearativeufixampl eadduct. The purified adduct was heated to 180C
at a pressure of 40 Torr to renove phenol until the phenol concentration
in the bisphenolBA fethawi8y) thedsafer plreicepiteola swak iRy ety yy Sgam
stripping to obtained a bisphenol A The content of each elenent 1'n the
bi sphenolthati shehovat i ontekkbhaRgeWiesk ihetpebyYBhikZH ¢ 0OpLWAS LAl gd out
as in Exanmple 19 using the bisphenol A as the raw materiap, a

pol ycar bamiat €u e sa Obé 2i réfleviIhe HyHFddsh ChicxGRR L% sOfot k@a.g?ig‘g'ozuqo,d'

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 Fxamples 10 to 14

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

aqueous 0.01% nickel chloride solution, an aqueous 0.01%



-36- polycarbonate obtained was 0.35 and the b val ue thereof was 0. 2.

_ Conparative Exanple 8 By follow ng the same procedure as Exanple 19 except
that the cation-exchange resin treatnment of the reaction mxture after
“renovi ng hydrogen chloride was not carried out, a bisphenol A was

. obtai ned. The content of each elenment in the bispheng 14 3gpeshown in Table
2. When the polynerization was carried out as in Exanple 19 using the

.bi sphenol A as the raw material, a pggycar bonate was obtai ned. The
intrinsic viscosity of the pol ycarbornate obtained was 0.34 and the b

val ue thereof was Zag. Cbnpargﬁive Exangl _ 9 An aqueous 0.01% sodi um
hydr oxi d& St BN R&STAGFeF Ot 't 1P bREpRENSIOUR dHARI RS ¢ nChiampte 19
such that the content of sodiumin the bisphenol A became 100 ppb. After
mel ting SHeUbiePhepBl 2 agdesusf Fefenn Jorvkiage wrghedg@edcanbprace and
t et ranmet hyl ammoni um hydr oxi de were added thereto and the polynerization
was carridfd e amreani Harfl % skaliurhé yidnodids soluitsicosistychot hisfte the

pol ycar bonat e obtai ned was 0.33 and the b value thereof was I.1.

Conpar at icen tembwifeeath ¢ erdn By ff ohé @Mdup Ahih sheEb PsPEEAYL A BEcame
Conparative Exanple 9 except that an aqueous 0.01% iron chloride solution,

an aquedls GbEHY% npeketaebbaatde sebubi 0pbtannagueousTRe01%,29;1Q2004

viscosities and the b values of the pclycarbonates obtained

are shown in Table 2.

Example 21

By following thé 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



chrom um chl ori de sol ution, an aqueous manganese chloride solution, or an
_aqueous sodi um nol ybdate was added in place of the aqueous 0.01% sodi um
hydr oxi de .sol uti on such that the content of each elenent of the group Ain
_the bisphenol A becane 70 ppb, polycarbonates were obtained. The intrinsic
“viscosities and the b values of the pol ycarbonates oBPalthr@804are shown in
Table 2. Exanple 21 By follow ng the §ﬁ¥p procedure as Conparative Exanple
.9 except that the content of sodiumin the bisphenol A was controlled to
beconme 40 ppb, a polycarbonate was obtained. The intrinsic viscosity of
t he pol ye#s: e i 0 4 and the b value thereof was O.6.
Exanpl es ggQ?gﬁglc%§E?gPFga?%§et%%%?gﬁbEbP82886F£§Q%$QIMﬁhpbtﬁﬁéedExanples
10 to 13 C hat. the addition a nt of each of the aqueous sol utions
of the ngéégpgré?%FﬁéV@f%ﬁﬁ?ﬁ§¥w39éﬁi PoFpédesaénthpapol earbonates of
the ele .Of the graqu A becane 30 ppb and 15 ppb, pol ycarbonates were
obtainegsg%%g%q4uﬁqétﬁhgkﬁsst??Pé§ dnd the b val ues of the pol ycar bonat es
obtained are shown in Table 2. Exanple 32 By followi ng the sane procedure
as Conparative Exanple 9 except that an aqueous 0.005% sodium netasilicate
was added in place of the aqueous 0.01% sodi um hydroxi de sol uti on such
29. 10. 2004 -38 that the content becane 25 ppb, a pol ycarbonate was
obt ai ned.



The intrinsic viscosity and the b value of the polycarbonate obtained are
shown in Table 2. 29.10.2004 -39
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2
3
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2
2
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Example 33

Using a sulfonic acid-base ion-exchange resin of a
crosslinking degree of 4%, of which 15% of the whole sulfonic
acid groups was modified by cysteamine as a catalyst, acetone
was reacted with phencl 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 1liquid chromatography.

Also, iron in the bisphenol A obtained was analyzed.
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Exanpl e 33 Using a sul fonic acid-base ion-exchange resin of a crosslinking

~degree of 4% of which 15% of the whole sulfonic acid groups was nodified

. by cysteam ne as a catal yst, acetone was reacted with phenol at nol ratio
of 1 : 11 at a reaction tenperature of 75C to obtai rP%alPe®®ti on m xture.

. The reaction mxture was cooled to 45€1to0 precipitate adducts (the 1st
crystallization) and the adducts obtained were separated from the nother

liquor. After purg{dg.J0%of the £8£?% Snggnéhgfbisphenol 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 prepolymer
was further polymerized at 280°C and a pressure of 0.5 mmHg
to obtain an aromatic polycarbonate. As the fesult 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. The results are shown in Table 3.

Comparative Example 15

By following the same procedure as Example 33 except
that the number of the crystallization was changed to twice,
a bisphenol A was obtained. The bisphenol A obtained was
analyzed by the liquid chromatography. Also, the content of
iron analyzed was 25 pPpb. Furthermore, when an aromatic
polycarbonate was obtained by polymerization using the
bisphenol A by the same manner as in Example 33, the intrinsic
viscosity of the aromatic polycarbonate obtained was O.34Jand
the b value showing the hue of polymer was 1.5. The results

are shown in Table 3.



the nother liquor separated fromthe system water was renoved fromthe
not her |iquor and the nother liquor was recycled to the reactor. The state

" was continued until the concentrations of the organic inpurities in the

system becane constant, when the concentrations of the organic |rrpur|t|es

became constant, the adducts obtai ned were dissol ved i n 39m&RA04nd the

recrystalli zation was carried out at 45C (the 2nd crystallization) to
obtai n adducts. The adducts obtai ned #e-e further dissolved in phenol to
carry out the 3rd crystallization, the adducts obtained were heated to
180C at Tatqdreesfisure of 40 Torr to renove phenol until the phenol

concent r gt-eR—-ATtHhe—bisphenol—A-becane 3% and further pheno was renoved
by stean} stri ppi mmw of‘r?é%: c?’ﬁe‘:quﬁl)?ieéng enol Al obt ai nedl was
anal yzed| by a Ii e BEsphéndymex
obt ai ned| was anal )Pbedola§l:§79 200rbmadd 'Igrfw?e pﬁﬁt\]oc’f 167°88 pPofatuse
bi sphenof—A—ang—365-9 —pheny—aar-benat J.L.AM_UJ_
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reactor at a pressure o FoP8BRain a

pr epol yng;( The, zed at 280C and a pressure
of 0.5 to 0 ta(lgn an aroma egogf% ie As the result thereof,
the i ntr| nsic viscosity [f] of the aromatlc pol ycar bonate obtai ned was
0.35 and the b val ue showi ng the hue of the polyner

Examples 34 and 35

When each aromatic polycarbonate was obtained by a
polymerization by the same manner as Example 33 except 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 10 respectively to the absorption peak area of the
bisphenol A, the intrinsic viscosities of the aromatic
polycarbonates obtained were 0.35 and 0.35 respectively and
the b values were 0.2 and 0.6 respectively.

Comparative Example 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 cempound group A by the liquid



was 0. The results are shown in Table 3. Conparative Exanple 15 By

follow ng the sane procedure as Exanple 33 except that the nunber of the
“crystallization was changed to twice, a bisphenol A was obtained. The

_ bi sphenol A obtained was analyzed by the |iquid chronmatography. Al so, the
.content of iron analyzed was 25 ppb. Furthernore, when an aromatic

pol ycar bonat e was obtai ned by pol yneri zation using tB2-1b2%henol A by the
. same manner as in Exanple 33, the intrinsic viscosity of the aromatic

pol ycar bonat e obtai ned was 0.34 and 43 b val ue showi ng the hue of polyner
was 1.5. The results are shown in Table 3. 29.10.2004. -42 Table 3 Organic

| mpuri ti esRedrhot 6frabhpedlecamRi ahts RpAbHaT 8aS +¢f K r, Phenol Op,
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34 and 33MeRa £B6RaRE0BRLIAG kY Wad Ponat § n‘é@??%gkgé%ﬁq‘}eﬁéhae reof was

pol ymeri zation by the same nmanner as Exanpl
bi sphenoly A obtained in Exanple 33 were added the conpounds of the
conpound group A obtained by preparative

Example 36

Using 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 react.ion
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) toobtain 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



chromat ography fromthe reaction m xture obtained in Exanple 33 such that
~the sumtotal of the absorption peak areas by the |iquid chromatography of

t he conpound group A becanme 0. 9 x 10-' and 1. 5 x 10-3 respectively to
~the absorption peak area of the bisphenol A the intrinsic viscosities of
. the aromatic pol ycarbonates obtained were 0.35 and 0. 35 respectively and
the b values were 0.2 and 0.6 respectively. ConparatidPel®Zipl e 16 Wien an
.aromatic pol ycarbonate was prepared by carrying out the polynerization by
the followi ng the sane procedure as E#&&nple 34 except that the conpounds
of the compound group A were added such that the sumtotal of the

absor pti onapeskmavedsbyostear sonpoping 0 dbite iGOEPBYAGHGHRUP AA Dyhife
liquid 29.10.2004 -43- chromatography becane 2.5 x 10-" to the absorption

peak areathef vhisphieriend Abtdieiddit WS G4 it f af opmf I c
pol ycar bonate obtained was 0.34 and the b vafhe t eregppmd§n§1.£f£?£§anple

36 Using ansuhbeics Ayl asesLaduenhengeasest 9£n§DeaC}£ %Srf;{)éuqnﬂfg%ﬂgsgree

of 4% of which 17% of the whole sulfonic acid groups was

cysteanm n t t w,.t.h phenol at nol ratio of
e CoRp SRRy b e L Bon B U e i o PER PaRenPLttA®. The

Crystal | SATPERT gt ho 4RaadfiCaBha AU Vet - CBRaREreT 7o Buncthit her
l'i quor. ALBEBr%Ltri@nnge%Q(yggéator}ethgtgémgggrlljé]%a%fing 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
.analyzed.

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 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



the nother liquor separated fromthe system water was renoved fromthe
~mother liquor and the nother |iquor was recycled to the reactor. The state
was continued until the concentrations of the organic inpurities in the
~system becane constant, when the concentrations of the organic inpurities
. becane constant, the adducts obtai ned were dissol ved inghemngooand the
recrystallization was carried out at 45C (the 2nd crystallization) to

. obtain adducts. The adducts obtained wgse further dissolved in phenol to
carry out the 3rd crystallization, the adducts obtained were heated to
180C at _a ressyre of . 40 Torr, to renove phenol until the phenol
concent r &1 789t RE bPEphe&AGR A HECTAL SDEARTY £ Urhees umhepba 1 20f 1002004
-44- was renoved, by steam stripping to obtain a bisphenol A Wen the

bi sphenolPBS VR ai ARIPRAY ar&idFz &f Hhe mompQudl g rdupnRtogs ap8ypprh heo sum
total the absorption peak areas of the conpound group B was 15 ppmto the
absor pti dhgedcerrhion peek diephehdhe\bilsphatdilt Aan, IThnaddet cOAPoLmd
group B, the absorption peak area of the conpound having a nol ecul ar

wei ght  é¢he3edmpmusnd ertongs BY phm dloso hpt fbs Pe k @ Redl eR8aRipoltigphenol
A. Also, the iron in the bisphenol A obtained was analyzed. Thé)reaction

of 102. 6 hgivifng he mbspbanalr AedrthtlQF B0g &t HuheYd s Cﬁ‘ﬁ@i% ;C@fe by

carried out with stirring using tetranethylanmoni um as

reduci ng d¥OPFEESHT BeakO ake a8 BYLL G £agi ng the tenperature to 240C
The reaction of the reaction product obtal ned was carried out in

Also, the content of iron analyzed was 25 ppb.

Furthermore, .when using the bisphenol A, a polycarbonate was

obtained by polymerizing as in Example 36, the intrinsic

viscosity of the polycarbonate obtained was 0.34 the b value

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 compound | melecula (ppb) | b value
BPA group B r
weight
308
Ex.36 32 57 31 15 ppm 9 ppm 4
C.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 36 except that

to the bisphenol A obtained in Example 36 were added the




athin-filmtype reactor at a pressure of 4 mmHg and a tenperature of 260C
. to obtain a prepolyner. The prepolynmer was further polynerized at 280C and
a pressure of 0.5 mmHg to obtain an aromatic pol ycarbonate. As the result

thereof, the intrinsic viscosity [1)] of the aromatic polycarbonate

. obtained was 0. 35 and the b value showing the hue of the?gol3#8P* was 0. 1.
. The results are shown in Table 4. Conparative Exanple 17 By foll ow ng

-the' same procedure as Exanple 36 excepis¢.that the number of the
crystallization was changed to twi ce, a bisphenol A was obtained. Wen the

bi sphenol ¢ Am@bha{ded 9,10 2004 -45- analyzed by the liquid
chr omat ogr aphy, the %m%{%t zﬁojmo?mﬂrh% gﬁ%‘éBr'&?i- SRtaned by exreparatiive conpound
group B 0, t absqrption peak area of the bisphenol A In
addi ti on\,N@Iﬁ ﬁ%ﬁk‘aLhEeE gc%arﬁ)}b%&snﬂ? B,€ 33te oAb 8d xpiren opeak nered noExhhe 1 e
conpound avin mol ecul ar wei ght of 308 detected was 53 ppmto the

36 pEuRR Foatofh

absor pti on°p&YkHa 5 SpFeRSItad of] sbe thmpoantenirodb B BRcaR@ pzed was
25 ppb. Furthernore, when using the bisphenol A, a polycarbonate was

obt ai ned B§Mpof)fet? AR X &S et thaeaint ¢o3bhe thispHERd D, C t pi §ﬁﬁ§kh¥i%f t he
pol ycar bonat e obtai ned was 0.34 the b value thereof show ng the hué& of the

pol ymer wA$SEOBitHies pésthesaramat st @ul yida rbvl £ & - anj.c
I mpurityRatio of area to peak (weight p pn)area of g&@ﬁe‘h ge%e b'35

and 0. 35 respectively and the b values were 0.2 and 0.6

respectively.
Comparative Example 18

By fo'llowing the same procedure as Example 37 except
that the compounds of the compound group B were added to the
bisphenol A such that the sum total of the compound group B
became 70 ppm to the bisphenol A, an aromatic polycarbonate
was obtained by polymerization, the intrinsic viscosity of the

polycarbonate obtained was 0.34 and the b value thereof was

1.2.4
Example 39

- Using a sulfonic acid-base ion-exchange resin of which
15% of the whole sulfonic acid groups was modified by
cysteamine as a catalyst, acetone was reacted with phenol at
mol ratioof 1 : 12 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



Sum t ot al Conpound of of FePol ynmer Phenol OP' - Chr omansconpoundnol ecul a( ppb) b
val ue BPAgroup Br wei ght 308 Ex. 3632573115 nD n¥0.1 C Ex. 1728342143Be

" ppnb3 ppnRk51. 7 OP' - BPA: 2-(2- Hydroxyphenyl ) -2-(4- hydr oxyphenyl ) propane
Ex.: Exanmple C. Ex.: Conparative Exanpl e Exanples 37 and 38 Wen each
_aromatic pol ycarbonate was obtai ned by a polynerization by, iheceane manner
as Exanple 36 except that to the bisphenol A obtained in Exanple 36 were
“added the 29.10.2004 -46- conpounds of the conpound group B, obtained by
preparative chronatography fromthe réddction mixture obtained in Exanpl e
36 such tt at the sumtotal of the conpound group B becane 25 ppm and 40
ppm r espettT VY€ D {1RUBF sphe R CYC @Rt @ rithe neact or SCadid ises tef whle
aromatic pol%{:ar bonates obtained were 0.35 and 0.35 respectively and the b
val ues W& Bipugdduot 61 thepecncentyatfonsanst the Exganke iﬁPW'E%gowi ng
the same procedure as Exanple 37 except that the conpounds o tf]ie conpound
group B Wy &heidatbttem tlecame 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. As
the result of analyzing the bisphenol A obtained by the liquid
chromatography, 5,7-dimethyl-l-naphthol and 6+ 7-dimethyl-
l-naphthol were detected as l-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 prepolymer

was further polymerized at 280°C and a pressure of 0.5 mmHg



bi sphenol A such that the sumtotal of the conpound group B becane 70 ppm
to the bisphenol A, an aronmatic polycarbonate was obtained by

" polynmerization, the intrinsic viscosity of the polycarbonate obtained was
. 0.34 and the b value thereof was 1.2.4 Exanple 39 Using a sulfonic

. aci d-base ion-exchange resin of which 15% of the whole s\ fignigesaci d
groups was nodified by cysteam ne as a catal yst, acetone was reacted with
“phenol at nol ratio of 1 : 12 at a reaction tenperature of 75C to obtain
a reaction mixture. The reaction m xtth8 was cooled to 45C to precipitate
adducts (the 1st crystallization) and the adducts obtained were separated
fromthe hdt RRL3IiYudr . PRlyearbpirgeny 10% ofheherdntl anpitdoof the

not her |iquor separated fromthe system water was renoved fromthe nother

i quor antin29inei200dsecdFi tyhim yrotthehe Ijallinta MB6n & €6 6B ok 1 &g LIe heast or .
The state was continued until the concentrations of the organic inpurities

in the syandnthecdnwadarestsindwindierhé higue08¢erhealpod s &Q? 00r 99AkLC
inmpurities becanme constant, the adducts obtained weré dissolved in phenol

and the reesyltal airealshownvas qgylied out  at 45C (the 2nd crystallization)
to obtain adducts. The adducts obtained were further dissolved in phenol

to carry Qﬁhﬂﬁkﬁ%i%h?ﬁ%%&?ﬁ&Lb??ati0”1 the adducts obtai ned were heated to
180C at a pressure of ¢ orr to renmove phenol until the phenol
e opr 5 FBPARPIFA b BERTR SR U ARk g™
that the number of the crystallization was changed to twice,
a bisphenol A was obtained.

As the result of énalyzing the bisphenol A obtained by
the liquid chromatography 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 Exzaple 39 was added 5, 7-
dimethyl-1-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



the result of analyzing the bisphenol A obtained by the liquid

chromat ogr aphy, 5, 7-di nethyl -1-naphthol and 6; 7-di net hyl - 1-napht hol were
" detected as 1-naphthol derivatives and the sum total of themwas 46 ppm
~Also, when the analysis of the conpound group B and iron was carried out,
. they were 11 ppm and 2 ppb respectively. The reaction of 102.6 g of the
bi sphenol A and 105.9 g of di phenyl carbonate was c&Prl@®d0tt with
:stirring using tetranethylammoni umas the catalyst by reducing the

pressure to 15 mrHg and increasing T4 tenperature to 240C. The reaction
of the reaction product obtained was carried out in a thin-filmtype '

r eact or a1B/De S € fatig t en rne f Cit i a
pr epol ynﬁd 'Il'ﬁg prepolrfl)%%éc was ?ﬁg}?t eef ;S)glegﬁghgzlef'at %ggod%nﬁmaﬁpélessure

of 0.5 : 0 8- ' n

t hereof, t gggll%tgﬁgnés)lécth% %5%@.‘3?3%?#?}98?%%@%%%@%?8%&e obrail ned was
0.35 and th al ue showi ng the hue of the polyner was.0, The esults
are show%n n%Tgioﬁler%&.;p%Sﬂb\é?gYi \7@%%1 1 8 1‘@3]%?%/0?’@5\}3 n%'?h@”éjan@'§
procedure as Exanple 39 except that the nunber of the crystallization was
changed T9SP&FL&Vely-pi sphenol A was obtained. As the result of analyzing
t he bi sphenol A obtained by the liquid chronmatography as in Exanple 39,

the sum | derivatives was 294 ppm Al so, when the

anal ysi s of the_conpound group B and iron was carried out, they
By following the same procedure as Example 40 except

that the addition amount of 5,7-dimethyl-l-naphthol was
changed such that the sun total amount of the 1l-naphthol
derivative became 250 ppm to the bisphenol 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 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-1l1-naphthol such that the sum total amount of the
l-naphthol derivative became 80 ppm to the bisphencl 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-1l-naphthol was
changed such that the sum total amount of the 1l-naphthol

derivative became 250 ppm to the bisphenol A, an aromatic



were 72 ppm and 22 ppb respectively. Furthernore, when using the bisphenol
A, a polycarbonate was obtained by the polynerization as in Exanple 39,
the intrinsic viscosity of the polycarbonate obtained was 0.36 and the b
~value showing the hue of the polynmer was 1. 5. The results are shown in

. Table 5. Exanples 40 and 41 Wen each aromati c pol ycarbonate was obtai ned
by the polynerization by the same manner as Exanplez%QKEQQ%bt that to the
. bi sphenol A obtained in Exanple 39 was added 5, 7- dinethyl-1-naphthol
obt ai ned by preparative chromatography39fromthe reaction m xture obtai ned
in Exanpl e 39 such that the sumtotal anount of the 1-naphthol derivative
became 80>opyeaPobAad@0diadd Stk IRl PR I ERECCS Vgnk £1 L BE s BhsPhengle A the
intrinsic viscosities of the aromatic podl ycarbonates o%talne were 0. 35

and 0. 36 Is : I ol pectively.
Compar at 1 Vet Exarale” 30Ty B ot o Tre Eiarta e W Ahred LESREON L0 cept
that the LI nt _of 5, 7-di hyl -1 - napht hol was changed such t hat

t he sun tg€§|Eaﬁg&%gpgpﬁﬁﬁgfifﬁﬁbﬂr ol derivative becane 250 ppmto the

bi sphenol AE an_aromati c pol ycarbonate was obtai ned by the pol ynerizati on.
The intrFARLE 9iscosity of the polycarbonate obtained was 0.35 and the b

val ue t hdreof VTaS lodganEX aiBL e A2 Ratio of | Ratio of
{weight ppm) sum peak areas
total of of Fe Polymer
op’ - 1- compound (ppb) b vZTue
Phenol BPA Chromans | naphtho | group B to
l to BPA| peak area
of BPA
Ex 39 25 48 25 46 ppm 11 ppm 2 0
C'lsx 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

Exanple 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 1lst
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



By follow ng the same procedure as Exanple 40 except that

6, 7- di met hyl - | - napht hol

was added in place of 5,7- dinethyl-I-naphthol

such

" that the sumtotal anobunt of the 1-naphthol derivative becane 80 ppmto
~the bisphenol A an aromatic polycarbonate was obtai ned
ggg}éqﬁgfained was

. ‘pol yneri

zation. The intrinsic viscosity of the polycarb

0.35 and the b value thereof was 0.3. Conparative Exanple 21 By foll ow ng
~the same procedure as Exanple 40 excepl- that the addition anmount of
6, 7- di met hyl - 1- napht hol was changed such t hat the sunltotal amount of the

1- napht desi 0 A, _an_ar.omat.i c
29. 18 Zgg%rrSSB gg%§ggr§§%g?g %gghggggﬁnegn%ﬁgi e po C?ngPﬁéﬁn The
i ntrinsig,yi

t her eof

K f of ndFePol Phenol
Eﬁ%iﬁﬁ%@%ﬁﬁ%@%&t@%q HBpB52001 Be 1B sRnens] hapedibacentents 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
bisphenol 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

o TP § BRI B RIR] Bl



of BPA Ex 3925482546 ppnll nR0 C. Ex 23275128294 ppnv2 ppn22l1.5 19 OP' - BPA:
_ 2-(2-Hydroxyphenyl ) - 2- (4- hydr oxyphenyl ) propane Ex: Exanple C Ex:

Conpar ati ve Exanpl e Exanple 43 A m xture of 3% water and acetone and phenol
at a nol ratio of 1 : 5 was placed in a gl ass-nade reactor1@2004mi nt ai ned
.at 50C. In the state, a hydrogen chloride gas was blown in the mxture to
initiate the reaction. After alnost all of acetone was consuned by the
~_reaction, the reaction mxture was di®tilled to renove the hydrogen
chloride gas, after adding water such that the concentration becane 3%

th tiqn . m xt led to 45C t i pitate adducts (the 1st
crystar | B oRyd 3G FRE GROLAIT DT oroea Fher EXSBRAEa 08 3O 1 RSt her

| i quor. The agducis Obtzllﬁ ed were dissolved, in phenol, recrystallized at
45C (the ¢N_t afri o) ETLIRHEC HHBEPS LBt RifndehePe llisarddnias el80C at
a pressure of 40 2 9.10.2004 -51- Torr to renove phenol such that the

phenol c&Rentradinas Pn3Stand shephaadlueasherane t39% haredof whdeo lyimem!l was
renoved by steamstripping to obtain a bisphenol A The contents of 9, 9
- di net hylweshthebe aRbei reaultst heebsbphandin @labdiened are shown in Table 6.
Example 44
By following the same procedure as Example 43 except
that 9,9’ -dimethylxanthene obtained from the mother liquor of
the 1Ist crystallization obtained in Example 43 by the
preparative chromatography was added to the'bisphenol 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 bisphencl 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.
Exanple 43
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




The reaction of 510.8 g of the bisphenol A and 530.0 g of diphenyl
carbonate was carried out with stirring using tetranethylamonium as the
catal yst by reducing the pressure to 25 mrHg and increasing the
tenperature to 240C. The reaction of the reaction pr oduct obt ai ned was
“carried out in a thin-filmtype reactor at a pressure of2%lAm@and a
tenperature of 260C to obtain a prepolyner. The prepolynmer was further

" polynerized at 280C and a pressure of -8856 nmHg to obtain a pol ycarbonate.
As the result thereof, the intrinsic viscosity [Ti] of the polycarbonate
obt ai ned n h a wi, Qg t hue of t he polyper was O. 1.
The resﬁg?sz cgarxgéls 4 QuE g?ab% Eggmﬁgg gr’at E&g i & 22X B8yShEMPowng t he
same pro &£ @s Exarrple . 43 except that t he nunber of the

crystalli'za |on ivas changed to once, a bisphenol A was obtained. The
contentsgp di met hyl xant hene and in the bi sphenol obtained are shown
in Tabl &% %@o the content of 2,4'-bisphenol A which is an isoner is

270 ppm WA Th Was almost—sa CE T a e o et e-ak - y—avai-able
bi sphenol A. Wen a LTI IS LIT R L8t e PAORET G, |
pol ymeri gati on as Exgnpt'& 4BPWYsi fig Fﬁe(PPbisprenQT f—‘%’sg.tb ntbivisive
Vi scosity @kamglee RAI Y Car bENat € oot ai ngd wWas 0a3|51 trerb ‘\/36 te shqw ng
t he hue ¢fcdmparpolwer WwWasS Z. 5. [ The Tesul U5 [are stowrTn—Tabte—6—+B4anpl e
44 By foll ewemppd ke dame pfocedufe as ®xanpl ¢ 43 8x¥ept 2.5
Example 44 1.6 10 0.36 0.8
Comparative
Example 23 3 10 0.35 1.5
Example 45 0.3 60 0.36 1

DMX: 9, 9’ -Dimethylxanthene

Example 46

Using a sulfonic acid-base ion-exchange resin of which
108 of the whole sulfonic acid groups was modified by
cysteamine as a catalyst, acetone was reacted with phenol at
mol raticoof 1 : 12 at a reaction 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



that 9, 9' -dinethyl xanthene obtained fromthe nother |iquor of the 1st

crystallization obtained in Exanple 43 by the preparative chromatography

" was added to the bisphenol A obtained in Exanple 43 such that the content
~of 9,9 - dinethyl xanthene in the bisphenol A becane 1.6 ppm an aromatic

. ‘pol ycar bonat e was obt ai ned by the polynerization. The results are shown in

Tabl e 6. Conparative Exanple 23 By foll ow ng the san%sﬁﬂbggﬁhre as Exanpl e

44 except that 9, 9' -dinethylxanthegge was added to the bisphenol A such
that the content of 9, 9 -dinethyl xanthene in the bisphenol A becane 3

ppm an aromati c pol ycarbonate was obtained by the polynerization. The

results ghensot arthshomd chytableibat i Exambe oby alih td@dbésphenandA
obtained in Exanple 43 was added an aqueous 0.01% iron(l11) chloride

sol uti onagdek tishabti®edcwot erturafhdrr ansboltvba i ppleeral tbesapey Butppb.
After nelting the bisphenol A and sufficiently stirring, diphenyl

car bonat eneanedt etiarRih TN, UBhBYSdaXt €8 oWl £ msldlaik paithddkeed @art i on
29.10. 2004 -53- was carried out as in Exanple 43. The results are shown in

(oot 5 AR eIk ST RS0t Ente S B (OET e prenc:
concentration in the bisphenol A became 3% and further phenol
was removed by steam stripping to obtain a bisphenol A. The
content of 2-(4-hydroxyphenyl)-2,4,4-trimethylchroman and
the content of each element 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 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 0.38
and the b value showing the hue of the polymer was 0.1. The
results are shown in Table 7.
Comparative Example 24

By following the same procedure as Example 46 except
that the number of the crystallization was changed to twice,

a bisphenol A was obtained. The contents of 2-(4-



Conpar ati ve Exanpl e 224600. 352. 5 Exanpl e 441. 6100. 360. 8 Conpar ati ve Exanpl e
233100. 351. 5 Exanpl e 450. 3600. 361 DMX: 9, 9' -Di nethyl xant hene Exanpl e 46
Using a sul fonic acid-base ion-exchange resin of which 10% of the whole
~sulfonic acid groups was nodified by cysteam ne as a catalyst, acetone was
. reacted wth phenol at nol ratio of 1 : 12 at a reagdyjn20@nperature of
80C to obtain a reaction mxture. The reaction m xture was cool ed to 45C
.to precipitate adducts (the 1st crystallization) and the adducts obtained
were separated fromthe nother |iquord>After purging 10% of the tota
anount of the nother |iquor separated _fromthe system water was renoved

f r om t heh®ERY Phegusr) -g’ndl/ 4ter Hot Her 1 ¢h gRmAn wasdr 23 g ledee Ract or.
The state was continued until the concentrations of the organic inpurities
in the sysoum becarmhecbasphrnolwhabtdinedbasenshavi omJalfle e Ak@ni c

i mpurities becane constant, the adducts obtained were dissolved in phenol
and t he thergehdlkehnitzatfi andhabispheined aut wB9ch0i 2004 isSdmat, 46&4s(20@ 2nd
crystallization) to obtain adducts. The adducts obtai ned were further

di ssol vegpinnwhliehowabGa s sty saliie comeeditdasry sdoniné 7@l 4 Dy dei balsilet s

obtai ned were heated to 180C at a pressure of 40 Torr to renopve phenol

until theigb®R®lol A. Furthermore, when a polycarbonate was obtained
by the polymerization as in Example 46 using the bisphenol A,
the intrinsic viscosity of the polycarbonate obtained was 0.37

and the b value thereof showing the hue of the polymer was 2.0.
The results are shown in Table 7.
Examples 47 and 48

By following the same procedure as Example 46 except
that 2-(4-hydroxyphenyl)-2,4,4-trimethylchroman dispensed
by dispense chromatography from the mother liquor of the lst
crystallization obtained in Example 46 was added to the
bisphenol A obtained in Example 46 such that the content of
2- (4-hydroxyphenyl)-2,4,4-trimethylchroman in the bisphenol
A became 25 ppm and 40 ppm respectively, aromatic
polycarbonates were obtained by the polymerization. The
results thereof are shown in Table 7.
Comparative Example 25

By following the same procedure as Example 47 except
that 2-(4-hydroxyphenyl)-2,4,4-trimethylchroman was added to
the bisphenol A such that the content of 2—(4-

hydroxyphenyl)-2, 4, 4-trimethylchroman in the bisphenol A



concentration in the bisphenol A became 3% and further phenol was renoved
by steam stripping to obtain a bisphenol A The content of

2- (4- hydroxyphenyl )-2,4,4-trinethyl chroman and the content of each el enent
~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 ob, i paepyl carbonate
was carried out with stirring using tetranethylammonium as the catalyst by
.reducing the pressure to 15 nmHg andggncreasing the tenperature to 240C
The reaction of the reaction product obtalned was carried out in a
thin-filmtype reactor at a pressure of 4 mg and a tenperature of 260C

t o obt ai heaapreeBll ppry . adher pnepot ypel ycaeisofiat ¢ hea s pad tyaneméa sy athe280C and
a pressure of 0.5 mmHg to obtain a polycarbonate. As the result thereof,
the intpblgymeriizzadsddy [THd ©ésdhes pohetes bonps espbial hadTABS 0738  and
the b value showi ng the hue of the polyner was 0.1. The results are shown
i n Tabl epxamparpagyeti ve Exanple 24 By followi ng the sane procedure as
Exanpl e 46 except that the nunmber of the crystallization was changed to

twi ce, a bisphegotnhh B‘P§n%1t9 aw%btm%écp%emm &e2zxé4¥£9 aléJdéQ% 55-

hydr oxyphenyl ) - 2 4 4-tri yl chroman and each el group he
bi sph
o spheno b gt afec e 2 Jgble T g ol i

ggi‘riég? b%%a?g Omgleaﬁltt?}%é) enob.{ a bglcglggef%)lpp%. FREEQgrme{tin%Eiﬂn a
bisphenol and sufficiently mixing, diphenyl carbonate and
tetramethylammonium hydroxide were added thereto and the
polymerization was carried out as in Example 46. The results
thereof are shown in Table 7.

Examples 50 to 54

By following the same procedure as Example 49 except
that, in place of the aqueous 0.01% sodium hydroxide solution,
an aqueous 0.01% iron (III) chloride solution, an aqueous
0.01% nickel (II) chloride sclution, an aqueous 0.01% chromium
(I11) chloride solution, an aqueous manganese (II) chloride
solution, or an aqueous lead (II) nitrate solution was added
to the bisphenol A respectively such that the content of the
element of the group A in the bisphenol A became 60 ppb, each
polycarbonate was obtained. The results thereof are shown in
Table 7.
Example 55

By following the same procedure as Example 49 except

that the content of sodium in the bisphenol A became 40 ppb,



by the polynerization as in Exanple 46 using the bisphenol A the
intrinsic viscosity of the polycarbonate obtained was 0.37 and the b val ue
t hereof showi ng the hue of the polyner was 2.0. The results are shown in
Tabl e 7. Exanples 47 and 48 By follow ng the sanme procedure as Exanple 46
_'except that 2-(4-hydroxyphenyl)-2,4,4-trimethylchroman di spensed by
di spense chromat ography fromthe nmother |iquor of th&%91K}-20B4ystallization
. obtained in Exanple 46 was added to t%ﬁ bi sphenol A obtained in Exanple 46
such that the content of 2-(4-hydroxyphenyl)-2,4,4-trinethylchroman in the
bi sphenol A becane 25 ppm and 40 ppm respectively, aromatic pol ycarbonates
wer e obt ai pedYby rbkeass wesr ordiiioed . Theher esslil s st BREgeb fapeeSER¥ANI N
Table 7. Conparative Examle 25 By foll ow ng the same procedure as Exanpl e
47 exceptn fTh&tle2-7.(4- hydroxyphenyl) -2, 4, 4 -trinethylchroman was added
to the bisphenol A such that the content of 2-(4-

hydr oxypagagblez & &-tig i@et hyl chroman in the bi sphenol A 29.10.2004 -56
becane 60 ppm an aromatic pol ycarbonate was obtai ned by the

pol yneri zati on. BJheol esulihg ther se&eagﬁoéaewgis“alaﬁkgméiesE§§”B'9§/§ 9 To

t he bi sphenol A obtained in Exanple 46 was added an gueous odi um

hydroxi dexgept! |1k 8UERe! NAd 1S 0BRE0ht of each agueous solution
containing the element of the group A was controlled such that
the content of each element of the group A became 30 ppb and

15 ppb respectively, polycarbonates were obtained. The

results thereof are shown in Table 7.



of sodiumin the bisphenol A became 90 ppb. After nelting the bisphenol
and sufficiently m xing, diphenyl carbonate and tetranethyl anmoni um

hydr oxi de were added thereto and the polynerization was carried out as in
~ Exanpl e 46. The results thereof are shown in Table 7. beg%)go to 54 By
. follow ng the sane procedure as Exanple 49 except that, T11 pt P& of the
~aqueous 0. 01% sodi um hydroxi de sgguti on, an aqueous 0.01%iron (I11)

. chloride solution, an aqueous 0.01% nickel (11) chloride solution, an
aqueous 0.01%chgomum (I11) chloride solution, an aqueous manganese (I1I)
chl ori de solutign, or an aqueous lead (Il) nitrate solution was added to
t he bi sphenol A gespectively such that the content of the elenent of the
group A in the bgsphenol A becane 60 ppb, each polycarbonate was obtai ned.
The results thergof are shown in Table 7. Exanple 55 By follow ng the sane
procedure as Ex | e 49 except that the content of sodiumin the bisphenol
A becane 40 ppb,529.10. 2004 -57- a pol ycarbonate was obtained. The results
thereof are shoy in Table 7. Exanples 56 to 65 By follow ng the sane
procedures as Ex@nples 50 to 54 except that the addition anount of each
aqueous sol utiorig containing the elenent of the group A was controlled such
that the conterdf of each elenent of the group A becane 30 ppb and
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shom in Tgbl e 7. 29.10.2004 -58 ~V1VOOrrl-ONOOO QA -e7V1V1~V:' | Ttt MW
OC, 466- - 00000000000000000 , O N
. HOOlI ~0000NO00000. Q0. 0000Q 00000000NO0QV0O000  QMVIVMVIVMVIVMVWVVIVVVIVIVIVM

uCCOCOoCCoan000CCGCo0C UMENMMMVMWELr rt M rnr) rrnkamo. 2004 _
~ ZV) V}V) V1V) knVl VIVI VIVI VI V: V) VaVl V1 O, NNNNNNNNNONNNNNNNNNN z. Qi r. 00
-59-
Lxample 66

A mixture of 3% water and acetone and phenol at a mol
ratioof 1: 5was placed in a glass-made reactor and maintained
at 55°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
Torr to remove phenol such that the phenol concentration in
the bisphenol A became 3%, and further phenol was removed by
steam stripping to obtain a bisphenol A. The contents of
2,2,4-trimethylchromene and iron in the bisphenol A obtained
are shown in Table 8.

The reaction of 510 g of the bisphenol A and 530 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
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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 8.
Comparative Example 26

By following the same procedure as Example 66 except
that the number of the crystallization was changed to once,
a bisphenol A was obtained. The contents of 2,2,4-
trimethylchromene and iron in the bisphenol A obtained are
shown in Table 8. Also, the content of 2, 4’ -bisphenol A, which
is an isomer, was 290 ppm which was almost sale content of a
commercially available bisphenol A. Furthermore, when a
polycarbonate was obtained by the polymerization as in Example
66 using the bisphenol A, the intrinsic viscosity of the
polycarbonate obtained was 0.35 and the b value showing the
hue of the polymer was 2.5. The results are shown in Table
8.
Example €7

By following the same procedure as Example 66 except
that to the bisphenol A obtained in Example 66 was added
2,2,4-trimethylchromene dispensed by dispense chromatography
from the mother liquor of the 1lst crystallization obtained in
Example 66 such that the content of 2,2,4-trimethylchromene

in the bisphenol A became 3 ppm, an aromatic polycarbonate was



XX VANV VWANNNNNAYNYANY 29. 10. 2004 -59 Exanple 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 rmaintained at 55C. In the state, a hydrogen chloride gas was
blowmn in the mxture to initiate the reaction. After alnost all of
"acetone was consuned by the reaction, the reaction nhytiy eomps distilled
to renove the hydrogen chloride gas, after adding water such that the

. concentration became 3% the reacti orél xture was cooled to 45C to
‘precipitate adducts (the 1st crystallization), and the adducts obtai ned

were sepabai8ted b be, opLheriLi . +he adducts obtai ned were dissol ved
i n phenol, recf;stg?}%zga a% %gt%%?ﬁ§£2€§“%f§§?é%qﬁ fgﬁfﬁﬁf aret pleowlduct s
obt ai ned ; yer te¢d to 180C at a pressure of 40 Torr to renove pheno
such that the phenol concentration in the bisphenol A became 3% and
further nQl_.was r ved. by__steam stripping to obtain a bisphenol A The
contents 2, * chronene and iron in the bisphenol A
obtained are SEOWE i.n Table 8. The reaction of 510 g of the bisphenol A
and 530 g of dPEhéRyloNANSoidte SRae Paocesuirsuta sriBrargtle r6 hoe xisepry
t et ranet hyl ammoni um as the catal yst by reducing the pressure to 15 nmHg
and i ncr £8€thg- £nd -teipetiydichromere0Gas Huded to the bisphenol A such

that the content of 2,2,4-trimethylchromene in the bisphenol

A became 7 ppm, an aromatic polycarbonate was obtained by the

polymerization. The results thereof are shown in Table 8.

Examples 68 and €9

An aqueous 0.01% iron (III) chloride solution was added
to the bisphenol A obtained in Example 66 such that the content
of iron in the bisphenol A became 20 ppb and 70 ppb
respectively. After melting each bisphenol A and sufficiently
mixing, diphenyl carbonate and tetramethylammonium hydroxide
were added to each bisphenocl A and the polymerization was
carried out as in Example 66. The results thereof are shown

in Table B8 below.

Table 8
Bisphenol A Polycarbonate property
Chromene Intrinsic

(ppm) Fe (ppb) viscosity b Value
Example 66 1 10 0.35 0.1
Comparative
Example 26 ! 60 0.35 5
Example 67 3 10 0.35 0.7
Comparative
Example 27 ! 10 0.36 1.5
Example 68 1 20 0.35 0.4
Example 69 1 70 0.36 1

Chromene: 2,2,4-trimethylchromene



reaction of the reaction product obtained was carried out in a thin-film
type reactor at a pressure of 4 nmHg and a tenperature of 260C to obtain a
prepol yner. The prepol ymer 29.10.2004 -60 was further polynerized at 280C
cand a pressure of 0.5 mg to obtain a polycarbonate. As the result
_‘thereof, the intrinsic viscosity [TI] of the pol ycapbomabeopbt ai ned was

- 0.35 and the b value show ng the hue of the polyner was 0.1. The results
.are shown in Table 8. Conparative ExapgglLe 26 By followi ng the sane
procedure as Exanple 66 except that the nunber of the crystallization was
changed tPﬂBg%@ Ai gi sphenaol A was obtained. The contents of 2,2, 4-
trimet hyl tNFORER&EPEnAPELISABT LIRY bi sphenol A obtained are shown in Tabl e
8. Also, the content of 2, 4" -bisphenol A which is an isoner, was 290
ppm whi ch was al TR thiSh-@usohianbisphencdormeree silllas avai bating Besphenol A
Furthernore, when a pol ycarbonate was obtai ned by the polymerization as in
Exanpl e $EOB3FAG PAbybathheatke Brepheetnisingi €n¥isLoshiyodf At HE (1,

pol ycar bonat e obtaLned was 0.35 and the b val ue show ng tﬁe %ue(ﬁ T he

pol ymer wWeaw2nateThelrasdl nelded, shaanph et Tab! . Bxaml& 67 By follow ng
the sane procedure as Exanpl e 66 excepltO thgtglt(acl;l He@éi é‘lp e(;%nuo %\Q/dﬁnﬁ‘éi ned

i n Exanplmatériatsadifedop2izad- t 1588t r i nsed by di spense
chromat ography fromt hepm)t her Iisﬁﬁo:gdoc?ht ﬁge%g}?g%?ggt a Jﬁ}i%ti &t <obt ai ned

in severely required for the transparency and the hue



Exanpl e 66 such that the content of 2,2,4-trinmethylchronmene in the

bi sphenol A becane 3 ppm an aromatic pol ycarbonate was 29.10. 2004 -61-
obtai ned by the polynerization. The results thereof are shown in Table 8.
- conparative Exanple 27 By follow ng the sane procedure as Exanple 67 except
that 2, 2, 4-trimethyl chronene was added to the bisphenobgAu§g% 4 that the
content of 2,2,4-trinethylchronene in the bisphenol A bécane’ 7 ppm an
,aromatic polycarbonate was obtained by.{he polynerization. The results

t hereof are shown in Table 8. Exanples 68 and 69 An aqueous 0.01%iron
(111) chlorjide solution was added to the bisphenol A obtained in Exanple
66 such tfadt2%He content of iron in the bi sphenol A becane 20 ppb and 70
ppb respectively. After nelting each bisphenol A and sufficientl m Xi ng,
di phenyl dar bordat e Bhahtravpdibivhy| &irfoianfhydrdxi debikirahbeed each
bi sphenol A and the polynerization was carried out as in Exanple 66. The

results thengfisimegshonn a iprdadde 8fbgreparfaly ea8bBispgitesrml APbly
carbonate property ChroneneFe (ppb)Intrinsicb Value (ppmviscosity Exanple

661100. 35Q-ela &ZOImAr PratbIEX 3 €a26¢60e., 358chtacting the reaction
mixture obtained from the reaction of phenol and acetone
with an absorbent,
wherein said high-quality bisphenol A has 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,
and is selected from the groups (b) to (g),

(b) A high-quality bisphencl 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



Exanpl e 673100. 350. 7 Conpar ati ve Exanple 277100. 361.5 Exanpl e 681200. 350. 4
Exanpl e 691700. 361 Chronene: 2,2,4-trimnethylchronene 29.10. 2004 -62

| NDUSTRI AL APPLI CABI LI TY The high-quality bisphenol A gives |less coloring
of the aromatic polycarbonate prepared using the bisphenol A as the raw
material and nol ded, and particularly, is useful as raw 2zmtec2ass of
optical uses such as optical disks, etc., severely required for the
.transparency and the hue. 2 9.10.2004 -63 Clains 1. A high-quality

bi sphenol A obt ai nabl e by conprisingﬁ%'h a process of preparing a

bi sphenol A by reacting phenol and acetone, contacting the reaction

m xt ure obtlae nedueRbmfthéhcegdriedy & ighehol hrndcehen&low tiptegh of
absorbent, wherein said high-quality bisphenol A has content of sodiumis

not nore tilae 8Qmpplrtaid ¢hetbentedntenaf Zashd eheneniuexit gBolgrdomemsi sting

of iron, nickel, chromum manganese, |ead, and nol ybdenumis not nore
than 50 pph,9 angdniisiused ecivrdlér a@ediegr ongs fllow tpatd) of brhd sum

hi gh-qual ity bi sphenol A wherein a
total at constant, a gradient operation of increasing
the rate of the eluent B from 5 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 thg
initiation of the measurement is carried out, and then
when the bisphenol A 1is 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 Dbisphenol 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



measurenent is carried out by a high performance |iquid chromatography in
whi ch a stainless steel-nmade colum having an inner dianmeter of 4.6 nm and
a length of 250 mm packed with an adsorbent obtai ned by bondi ng an

oct adecyl group to a high-pure spherical silica gel having a re di aneter
"of 100 angstroms in an anmount of 15% of the silica gel ?ggﬁh?ﬁﬁbined at
40C, 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 measurenment to 5 ninutes after tR@-initiation of the neasurenent, the
ratio of 29.10.2004 -64- the eluent A: the eluent Bis 1 : 1 and the flow
rate of theesum t otk ghasphatimnacidampltuteiagl uent Badbetonesrile9
m/mnute, while keeping the flowrate of the sum total at constant, a

gradi ent gpersgd i enuehti creadi it ébgeritt 8 ofedfecel veny Budronthati nutes
after the initiation of the measurenent and then increasing the rate of

the el uenk Brsuchel Nghithee{8hi T (e REWSNreftent {B® ebueRinB BgCOMES

0:1 until 55 mnutes after the initiation of the neasurenent Is carried

out, and n n t, [ ol A s a [ ayi_ol.et et ector
of a wavefL"gﬁﬁtrhV\éc}?eZg}%nt%astt%%gpsérfn tﬂoqeaﬁqg%géﬁgmgé&o%}ﬁ?or? a%elack 3?eas of
conpounds eIut%q between the tine of _from15.5 mnytes to 24 mnutes is
not more £R&neXeR% A0 3 tRE (HHGRh Bt St he ‘absofPHi SRepdACar8ater t he

bi sphenol A
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 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 bisphenocl A 1is 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 area of the absorption peak of
the bisphenol A.

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

200 ppm to the bisphenol A;



(c) A high-quality bisphenol A wherein a neasurenent is carried out by a
hi gh performance liquid chromatography in which a stainless steel-mde
colum having an inner dianeter of 4.6 mMmand a | ength of 250 mm packed
wi th an adsorbent obtained by bonding an octadecyl group to a haggﬁpg@ﬁ
‘spherical silica gel having a pore dianeter of 100 angstrons in amount
of 15% of the silica gel is maintained at 40C, using an 29.10.2004 -65-

' aqueous 0. 1% phosphoric acid solution and acetonitrile as an eluent A and
an eluent B respectively such that fr&Hithe initiation of the neasurement
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 sumtotal of the
el uent A and thepHluent B beconmes 0.9 m/mnute, while keeping the flow
rate of the sumtotal at,constant, a gradient operation of increasing the
rate of the el yaad 5 minutes a,-'.:ter the initiation of the
measurenent a intikasing t® rate of the eluent B such that the
rati o of the - ,Jhe eluent B beconmes 0:1 until 55 mnutes after
the initiation™sN gRasurenent is carried out, and then when the

bi sphenol A is analyzed Bg a wultraviolet detector of a wavel ength of 2S4
nm the sum total of the absorption peak areas of conpounds el uted

between the tine of from22 mnutes to 24 mnutes is not nore than 50 ppm

to the area of the absorption peak of
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.

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

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

2. The high-quality  bisphenol A obtainable by
comprising, in a process of forming a bisphenol A by
reacting phenol and acetone in a reactor, and separating
equimolar adducts of the bisphenocl A and phenol and a
mother liquor containing phenol from the reaction

mixture obtained, contacting the mother liquor with an



t he bi sphenol A. (d) A high-quality bisphenol A wherein the sum total of
the contents of the 1-naphthol derivatives represented by foll ow ng
formula (1) is not nore than 200 ppmto the bisphenol A, 2 9.10.2004 -66

- OH (1) wherein Rl, and R2 each represents a methyl group, an__ethyl group,
an n-propyl group, an isopropyl group, or an isopropenyl ﬁ%&gpmgéch bonded
to the 2 to 8 position of the 1-naphthol. (e) A high-quality bisphenol A

. Wherein the content of 9,9'-dinethy[g nthene is not nore than 2 ppm (f) A

hi gh-qual ity bi sphenol A wherein the content of

2- (4- hydraxypheat ) - 2ahad- trd I hroman insthek morguorhan &0 pipen (g) A
hi gh-qual ity bisphenol A wherein the content of 2,2,4-trinethylchronmene is
not nore ¥PRARLET ppmhexe imheshigh-Hiah 1942 bl SphLasPRETGHt A nisise be

conprisin | pLrece f_foym IRhenel /A ctl ol and
acet one i%ogﬁgggct%?, %%%P%%paﬁglpﬁﬂ? gguinnﬁgsnadgéctgsgf %ﬁg g??%henol A
and phenatcaveng ot kbach i glemenontat nchg plemgd @ ocohkésteagt i oh

m Xt ure obtai ned, contactin he nmot her |iquor.with an
iron, nickel, chr mgum, manganese, leaé, and molybdenum

is not more than 50 ppb, and is selected from the
following groups (b) to (g);
(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
agqueous 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 after

the initiation of the measurement and then increasing



29.10. 2004 -67- absorbent, and recycling the nother liquor to the reactor,
wherein said high-quality bisphenol A has the content of sodiumis not
nore than 80 ppb and the content of each el enent of the group A consisting
of iron, nickel, chrom um manganese, |ead, and nol ybdenum is not nore
‘than 50 ppb, and is selected fromthe follow ng groups243p.2@4g) ; (b) A
hi gh-qual ity bi sphenol A wherein a neasurenent is carried out by a high
_performance liquid chromatography ingghi ch a stainless steel-made col um
havi ng an inner di aneter of 4.6 nn1an a Iength of 250 nmm packed with an

adsorbent ain by: b d adec roup . to a_hi h pu pherica
silica gef aﬁ?ﬁg C%bogg di %%?EF f&ﬁ gE?FcnﬁP% nra Qnﬁﬁ%t 15% of
the silica_gel is_maintained at 40C, using an aqueous_0. 1% phosphoric acid

sol ution ShdEREetHnit rFhe elvent eﬁue‘?@c%{“ﬁﬁd Ol ehnEAl BP9 egpdatievel y such
that fromthe initiation of the neasurenent to 5 mnutes after the
initiati oafoken Hheredsitdabthon tdfe thei neeburemendl ushtcadrrieteoatyent B i s
1: 1 and the flowrate of the sumtotal of the eluent A and the eluent B
becones Oafdnl /tHient ewhahi | ehkeehigplidieol| ow rdtse afnalpgegunpiot al at
constant, a gradient operation of increasing the rate of the eluent B from

5 m nut esyati@iiding idétéatbenoel o heavERSHEEREBE and then LAET&asi N
29. 10. 2004
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 103 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



-68- the rate of the eluent B such that the ratio of the eluent A: the

el uent B becones 0:1 until 55 mnutes after the initiation of the
nmeasurenent is carried out, and then when the bisphenol A is analyzed by a
ultravi ol et detector of a wavelength of 254 nm the sum tﬁﬁ@# £%4the
absorption peak areas of conpounds eluted between the tinge 'of"from 15.5
mnutes to 24 mnutes is not nore than 2.0 x 10"3 as the rate to the
absorption peak area of the bisphenoggsA (c) A high-quality bisphenol A
wherein a neasurenent is carried out by a high performance liquid

chr omat 00 &RiMed " oY G A haLll, oo steehdi, oL HT £ Y ag.an daer

dianeter of 4.6 mmand a length of 250 mm packed wth an a
obt ai ned bqgﬂ%n oct,adeg roup to a _high-pure spherical sjlica gel
havi ng a %%[)ere |arrgctcggr1a%f q Oca%%ss&g?%%‘s ih aqrfaac%() t SAPeLL4 R tqﬁé silica
gel is majntai ned at 40C, usin% an aqueous 0. 1% phosphoric acid solution
and acet offft¥§321NGstRR ERGENCIA HR Nkt EBOMeSpaETiuLtets afker t hat
fromthe initiation of the nmeasurement to 5 minutes after the initiation
of the nedher dméntiatiden rafi octlod meRswstamantt Aandt hehehuentciRasidg: 1 and
the flowrate of the sumtotal of the eluent A and the eluent B 29.10. 2004
-69 becongse Orate /ofnutles ehuleatkeBpisngH hehbkow et ea@fi d hgfswRd ot al  at
constant, a gradient operation of

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 area of the absorption peak of

the bisphenol A.

(d) A high-gquality bisphenol A wherein the sum
total of the contents of the 1-naphthol derivatives

represented by following formula (1) is not more than

200 ppm to the bisphenol A;

OH

\J (1)



increasing the rate of the eluent B from5 mnutes after the initiation of

the nmeasurenent and then increasing the rate of the eluent B such that the

ratio of the eluent A: the eluent B becones 0:1 until 55 mnutes after

the initiation of the neasurenent is carried out, and then when the

“'bi sphenol A is analyzed by a ultraviolet detector of a wayglpepgish of 254
nm the sum total of the absorption peak areas of conpounds el uted

. between the tinme of from22 mnutes to 24 mnutes is not nore than 50 ppm

to the area of the absorption peak of~-7&the bi sphenol A (d) A high-quality

bi sphenol A wherein the sum total of the contents of the 1-naphthol

deri vati vegherejpn efentand bR.f ctdowi npfresants (8) methyfl nereuphamn 200 ppm

to the bisphenol A, OH (1) 29.10.2004 -70- wherein RL and R2 each

represent setthyBtdiybugl OHA, ARpropPl @@uh, anam- PL8PYodkAUP gradg,Sopr opyl
group, or an isopropenyl group each bonded to the 2 to 8 position of the

1-napht holsy (€) 3 A i s EBdATY B SRS N@crA HWBBREHN ¢he (grnt gnty , ofg
9,9'-dinefﬁ§lxa%theﬁgﬁfs not§n0?% t han fcppnl (f) A ?gh-qua it@obisphenol
ﬁgrgerm|15£§aé§g%eg£ Qﬁe %:ggbﬁ¥%%8xyphenyl)-2,4,4-tr|nethylchronan IS not

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

(£} 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 bisphencl 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, 2zinc, 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

pPpb.



than 50 ppm (g) A high-quality bisphenol A wherein the content of
2,2,4-trimethylchronene is not nore than 5 ppm 3. The high-quality

bi sphenol A according to claiml1l or 2 wherein the content of each el ement
of group B consisting of copper, zinc, alumnum and indiumis not nore
“~than 20 ppb. 4. The high-quality bisphenol A according tegocloagood or 2
wherein the content of titaniumis not nore than 1 ppb. 29.10.2004 -71- 5.
. The high-quality bisphenol A accordlnglto claiml1l or 2 wherein the content
of each elenment of the group Ais nore than 20 ppb. 6. The

hi gh-qual ity bisphenol A according to claiml or 2 wherein the content of
each elenéntﬂﬂethkg@r%%ﬁlﬁFY|?lﬁﬁpeﬁﬁﬁeﬁﬂﬂﬁFQIﬂb%S te. cﬂﬂ?@ubhoﬁuallty
bi sphenol A according to claiml1l or 2 wherein the content of silicon is
not nore thahe2@irmppthe weobhtehe pifo\easth tdlemémtadofs téwec|qutmep fAomst he

el ements of the group A. 8. The high-quality bisphenol A according to claim

1 or 2 whagkehmprihenirgr@yo ty bisphenol Ais (b) and when the bi spheno
A is analyzed by a ultraviolet detector of a wavel ength of 254 nm the sum
total of the absorption peak areas of the conpounds el uted between

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 bisphenol A 1is 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



the time of from15.5 mnutes to 24 mnutes is not nore 2 9.10.2004 -72-
than 1.0 x 10-3 to the area of the absorption peak of the bisphenol A 9.
The high-quality bisphenol A according to claiml or 2 wherein the

hi gh-quality bisphenol Ais (b), (c), (d), (e) or (g), and the content of
“iron is not nore than 50 ppb. 10. The high-quality bispbenm.280&ccordi ng
toclaiml or 2 wherein the high-quality bisphenol Ais (c), and when the
. bisphenol is analyzed by a ultraviolet_detector of a wavelength of 254 nm
‘the sumtotal of the absorption peak7%Feas of the conpounds havi ng

nol ecule weights of from307 to 309 eluted between the tinme of from 22

m nutes tohan A.Quedd’s kot therarehari26hgpmbsPrriOnrRaabf ofhehe
absorption peak of the bisphenol A 11. The high-quality bisphenol A

accor di ngbtigptleaiah B.or 2 wherein the high-quality bisphenol Ais (d) and
the sumtotal of the contents of 1-naphthol derivatives is not nore than
100 ppm 29.10.2004 -73- 12. The high-quality bisphenol A according to
claiml or 2 wherein the high-quality bisphenol Ais (d) and a

neasur enepgt i-S..C d . A r faor i qui hy i
Which & <Pa A g Elacki 0¥ BiRpARBE i dBOe g e O and

a length of 290 cin the high-quality bisphenol 2 is (b), (c), (d),

(e) or (g), and the content of iron is not more than 50

ppb.

10. The high-quality bisphencl A according to claim 1
or 2 wherein the high-quality bisphenol A is (c), and
when the bisphenol 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 1is

not more than 100 ppm.



mm packed with an adsorbent obtai ned by bonding an octadecyl group to a

hi gh- pure spherical silica gel having a pore dianeter of 100 angstrons in
an amount of 15%of the silica gel is maintained at 40C, using an aqueous
- 0. 1% phosphoric acid solution and acetonitrile as an eluent A and an
eluent B respectively such that fromthe initiation of RheltwRasurenent 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 sumtotal of the
eluent A and the eluent B becomes 0.9ml/m nute, while keeping the flow
rate of the sum_ total at contant i ent operatjon of |ncrea5|n t he
rate of théZel ue® BIPPGRHS htbfutkélss%{'ﬁré?dltﬁe % ’d?gi?oﬁoof‘:}c%ém °
measurenent and then increasing the rate of the eluent B such that the
ratio of the & udmereim the bigonguBliévorRissEhenemtd| 155 fdhuead after the
initiation of the neasurenent is carried out, and then when the bisphenol
A is anal ymed suyemantt riavicdetiexd. d@t 2B9P4a- Mghdgieecfarmafica bagelidngt h of
254 nm the sumtotal of the absorption peak areas of conpounds el uted

between t he rdmiR Rfr Py 28 WHIHIESat & 2 il dBE eStle® INHad®r Bollih@n 50 ppm
to the area of the absorptlon peak of the bisphenol A 13. The

E:gﬂ-gﬂgl:bqul pheno PCS??GEEg£t8{ﬁg?E?Hﬁn a?ltyh%ﬁggﬂéno? ﬁ accordi ng

to C'a'”‘lnﬁ{ 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
agueous 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
0.9ml/minute, while keeping the flow rate of the sum
total at contant, a gradient operation of increasing
the rate of the eluent B from 5 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 bisphenocl A is analyzed by a ultraviolet



2 wherein the high-quality bisphenol Ais (f) and the content of

2- (4- hydroxyphenyl)-2,4,4-trinmethyl chroman is not nore than 30 ppm 15.

The high-quality bisphenol A according to claim 13 wherein the content of

~each elenent of the group Ais not nore than 20 ppb. 16. The high-quality

. bi sphenol A according to any one of clains 13 wherein thg; gomgat of each
~element of the group Ais not nore than 10 ppb. 29.10.2004 -75- 17. The

hi gh-qual ity bi sphenol A according to_any one of clains 1 to 16 wherein

the bisphenol Ais araw nmaterial of 74n aromati ¢ pol ycar bonate for optical

uses.
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 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 bisphenol 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 1is

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.



29.10.2004
-75-
17. The high-quality bisphenocl 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.



