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i nvention rel (oh-qualtty: bisphenol A and to a preparation process
.thereof, and @w mm Eﬂmwically to a bisphenol A which is a raw materia
“for producin c pol ycarbonate having a goazb.hoe20mad also to a
preparati on proce¥¥'%her eof. BACKGROUND OF THE | NVENTI ON Bi sphenol A

, 2- bi s(A-hydr ox hen&&ﬂ ropane] is .jusually prepared by reacting an

(2
excessi ve anD M|m \mm and acetone in the existence of a honpbgeneous
acid or a soli | yst, cooling the reaction m xture obtai ned, and

after separating+eme?nol ar addugEsceipkirgghenol A and phenol from 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 resrstanes maid hRgNTRIEParency has been increased, and bi sphenol A
gi ving an.aromati c pol ycarbonate having | ess coloring has been demanded.

29. 10. 20Q#GH2QUALITY BISPHENOL A AND PREPARATION PROCESS THEREOQF

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

demanded.



Because an aromatic pol ycarbonate is excellent in the shock resistance and
the transparency, the polyner is frequently used as optical uses, and

particularly for optical disk bases or substrates. For optical disks, by
increasing the recording density and increasing the capacity, the demand
for the reliability for recording and reproduci ng has29den2004ncr eased and

the demand for the hue and the transparency giving influences on the
reliability has been nore and nore increased. As a preparation process of
an aromati c pol ycarbonate, a phosgene‘%Tocess and a transesterification
process are nahgky known. Because the transesterification process does

not have probl ens Gf2Htt USiIFFP™E ttiokiPe lygestmned e ieh exz e JNRORUENRE £ HROL

by- pr oducin corrosi ve substance as conpared wth the phosgene process,

t he ester Sé'g’cﬂ&ngree%]r%%%%e haand r ddent ty abeea rgines) athent benymdeyer, the
aromatic ol ycarbonate obtained by the transesterif ication process has a

probl em t HFCIURN pkydiaRd @st aphédalsugeserald palhtakha 4 cqlored
because the polynerization is carried out at g hi gh fgq'e?gfugé?EFﬁé

i mpr ovenert sif hiawe prepas s s Ofa P& 9¢ € S o1 o 3 & Ogps | | ycar bonat e and
al so further inmprovenent of the quality &?@%ﬁspheno¥§ﬂ Ave"BEEAS LBGui r ed.

As a procése recatridigid delisiRResnl hdisel S 10,50 oping and being

excellent in the hue, there a?g a process ?%?Hﬁég%PSFPﬁd'ngﬁh FBRNA by an

acid treaﬁmﬁﬂkhutibﬁﬁb5912994f6§ recording and reproducing has been
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



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 phenol29.l0ai¥iese Pat ent

Lai d-Open No. 39239/1993), a process foyf purifying bisphenol A by the
addi ti on of hypophosphorous acid and a heat treatnent (Japanese Patent

Lai d- Open No. 238043/1995), a process of color-stabilizing bisphenol A by

addi ng a- tiygegxypellnaar haxd | id Ls San _iron ion
bl ocki ng agentg %,/Japanese Pat eﬁ?@{ai dg%apﬁe%ﬁ?\%é P%S%%G%f@aé)c,atét%‘? ¥ewever ,

even whenq$887hisphenol A Show 0 .obt aj ned by the .
above- descri bed pr ogessgs Li§s %%‘%% afﬁ%g ngggﬁgﬁcgbbisp%%éi ny iwsing
observed ppth ol | di.ngs bt ai ned fr t he bi sphenol A, and thus,
such a bi%\pl)ﬁengleeA é’lﬁgﬁ?g‘;uﬁt{%n&é’ &gt bSFhﬁf]%}%m dreatipg| yafitrer severe
inthe r ' f hue, such as aromatic pol ycarbonate for optical

use. Al so‘?&?(t)%Sg?géeﬁlq&nﬁeqwu%ceﬁ??gicﬁléh ol ang ok cigokyper S i~ t he

pr epar atign @nd nol di ng thereof, as bisphenol A as a raw material for

pol yrer s, ST HRPRIGr LBt BpodEdWBFBpREnBNeNc ofn gdig merse ai weisdriired SShasher ei n
4, 4' -bi sphenol s_each containing at |east one kind of the phenolic conpound
sel ect ed 28Y3633003dduct of bisphenol A and phenol using phenol

(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 bisphenol as an
iron ion blocking agent (Japanese Patént Laid-Open No.
308796/1995), 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
pPolymers 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 aromatic pol ycarbonate, the
-coloring prevention effect is insufficient. As descr?dd@.a¥ve, in the

bi sphenol A obtained by the processes of prior art, there is a problemin
the quality as the raw material of porf§mers for optical use and there is a
difficulty in the use of such bisphenol A Accordingly, the present

i nvention ¢ vigeg,q bi sphenol A which does not coloring at preparing an
aromatic pol'ycar Bon&iEPRRRIYS 1 hé rdashesolfol diang t A kgl eBRbISE 1 tut ed
polycarboqa%e bt ai ned. DI SCLOSURE OF THE | NVENTI ON As the result of
various i nvestiyatRRfROISr iRotPenganee abofeodeson has D0 pbbeMBpmt S
present inventors have found that when specific netals or organic

subst ance¥ €& RS Wieplsampl tated t hapaneses Eétéﬂ¥‘3ﬂ5¥HL?F§Ank&ﬁ
anounts, _caloring occurs at the preparation of an aronmatic ol ycarbonat e
fromthe 8|4§|6P5ér{dl9_%)a-nd Halveean) @iy bys usiiaf %ucthoaoﬁg_‘é.@ﬂe otlh'g\ case of
nol ding the aromati c pol ycarbonate obtained, "and have acConpl1shéd f’he

present ifhencase. o2 ridp20DHg -dn ER@dknaitS.c 881 f_ the, present
invention is a high-quality bisphenol A sglegﬁgggkd%%%¢l}¥%FPgﬁFh59groups
pPrevention effect is insufficient.

As described above, in the bisphenol A obtained by the
pProcesses 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
peclycarbonate 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) to (g) ; (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, nickel, chrom um nanganese, |ead, and nol ybdenumis not nore
than 50 ppb. (b) A high-quality bisphenol A wherein a neasurenent is
-carried out by a high performance |iquid chromat ogra@9y16s2004hi ch a

stai nl ess steel -nmade col um having an inner dianeter of 4.6 mmand a
I-ength of 250 nm packed with an adsorbest obtai ned by bondi ng an oct adecyl
group to a high-pure spherical silica gel having a pore dianeter of 100
angstrons in an_amount of 15%of the silica gel is maintained at 40C,

usi ng an aqueous [02F% phosgRord Peet dofol e oprasentacehosht fbhe @ an
eluent A and an eluent B respectively such that fromthe initiation of the
measur ene Rt A B avi iy &l shenol theseudtied | frroft Kdef SERSWL £FERLouphe
ratio of the eluent A: the eluent Bis 1 : 1 and the flowraté of the sum
total of (&Hets ueit; A and the el uent B becones 0.9 nm/minute, while
keeping the flowrate of the sumtotal at constant, a gradient operation

of increasing thganat®e highbhguahye inN ter . the.initiation
6, nighueualiy: BLignns, gt g T

of the measurenent and then increasing the rate e el ue t hat

t he rati oseditdieiel HE8BImdY e I t 0 1 _unti] 55 m nutes
after the i nilt i atli on 29“.1 10e. Zt%ﬁ?Bg gﬁgt%@j %%s%@&%&t °L 8‘3?*”%&'6%’?? and

;252' \gﬂgPﬁtfg?r%'gz}Ohe'&%lnsi%tii%gaw a2, Ph it A et egior of a
lead, and molybdenum is not more than 50 ppb.

(b) A high-quality b.isphenol 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



nm the sumtotal of the absorption peak areas of conmpounds el uted between
the tinme of from15.5 mnutes to 24 mnutes is not nore than 2.0 x 10'' as
the rate to the absorption peak area of the bisphenol A (c) A

hi gh-qual ity bisphenol A wherein a neasurenent is carried out by a high
‘performance |iquid chromatography in which a stainl ess, 19t 2&4 made col um
havi ng an inner dianmeter of 4.6 m"nang_a | ength of 250 mm packed with an
~adsor bent obtai ned by bondi ng an octadecyl group to a high-pure spherical
silica gel havi ng a pore dianeter of 100 angstroms in an amount of 15% of
the silic I s_maintained at_ 40C, . usin n_aqueous 0. 1% phosphoric acid
sol ution an%‘:ﬁ SEERSHFEPFRE A8 GAF BteRMI A gﬁa EhERIRER B& Bisebened y such
that fromthe initiation of the measurement to 5 minutes after the

i ni tiatidhict 3PRe YREEShY eretitt ravie hadt A6 terctareod| aermvelengtheobl2ddnt B i s
1: 1and the flowrate of the sumtotal of the eluent A and the eluent B
becorres ' n¥Rer flametotmi | ef Keepibgorpbionopeakt areast hé sompoanals at
constant, a gradient operation of increasing the rate of the eluent B from
5 m nut eeletedrbetweemitheattiiore off fhemnbashreinemteantb themiimmesndisng t he

rate of the eluent B such that the ratio of the eluent A: the eluent B_
becones ot did itha®52 o nut@s® akt ee e d 'ﬁbttﬁé'émso%’éti&‘ﬁ Wire 1S
carried out, and then when the bi sphenol 29.10.2004 A is analyze by a

ultraviolet €ietesisphehod wavel ength of 254 nm the sumtotal of the
absorption peak areas of conpounds

(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
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



el uted between the tinme of from22 mnutes to 24 mnutes is not nore than
50 ppmto the absorption peak area of the bisphenol A (d) A high-quality
bi sphenol A wherein the sumtotal of the contents of the 1-naphthol
derivatives represented by followng fornula (1) is not nore than 200 ppm
‘to the bisphenol A, OH (1) R2 wherein RL and R2 eache%-épr&¥ents a net hyl
group, an ethyl group, an n-propyl group, an isopropyl group, or an
‘i'sopropenyl group each bonded to the 27to 8 position of the 1-naphthol.
(e) A high-quality bisphenol A wherein the content of

9, 9' -di net hyl xant hene is not. nore than 2 ppm (f) A high-quality bisphenol
A wher ei P tlife 288AY@Rd BY a uYUranin bl deseatonof, d-wave henghil chradvan i s
not nore than 50 ppm (g) A high-quality bisphenol A wherein the content
of 2,2, 4-ii nthey$ehrontad P hbe abserphaonSpppkt a28a00Z0@bmpduNdE,

ot her aspect of the invention is, in a process for preparing bisphenol A

by reactieupédnbétaadnatheonémet b fpomcRIsmOhupeepabi pd aii@rqual ity
bi sphenol A in which the content of sodiumis not nore than 80 ppb, and

the contemdt ofnore 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)
\*
R,

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.



each el enment of group A consisting of iron, nickel, chromum rmanganese,
| ead, and nol ybdenumis not nore 50 ppb, which conprises contacting the
reaction m xture obtained by the reaction of phenol and acetone with an
~adsorbent. Furthernore, another aspect of the invention is, in a process
-of form ng bi sphenol A by reacting phenol and acetone in a reactor and
'separating equi ol ar adducts of the bisphenol A and #hdfe?004and a not her
-Ii quor containing phenol fromthe reagdion m xture obtained, the process
for preparing a high-quality bisphenol A in which the content of sodiumis
not nore than 80 ppb, and the content of each elenment of group A

consi sting of irkksoniekber ebpesitumf mhegdmsentilead s,anth 4o yheessm is
not nore than 50 ppb, which conprises after contacting the nother |iquor

With an aftsorhesparihe mbshieenoli Ay rieadtdeychadnba bha seaebre, BEST MODE
FOR CARRYI NG QUT THE | NVENTI ON Bi sphenol A can be generally obt ai ned by a

dehydr at iproce9sdens feparﬁﬂqCéllﬁ)ﬂgﬁf-q@SQHQS}Gb@EBh@KBQSﬁ' Y& PREER! @ the
exi stence of an aci cat al yst There i's no partl cul ar restriction on the

catal yst fnP&gLabENGodiDEMPL SPEN o A UhatP: 8ﬁogﬁg04an8 {_ PLESERE of .

invention, and each one of a honbgeneous aci a so aC|d may

Lo pun SRS SO, B RORIRRINEoRl fon 5y 0 RSl
Chlor'dedﬁhégﬁégéémﬁéége 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



because in this case, the hydrogen chloride can be easily separated from
the reaction mxture. In the case of using hydrogen chloride as the

catal yst, after the reaction, the catalyst is separated fromthe reaction
m xture, it is preferred that the chloride ion concentration after the
catal yst separation step is not nore than 10 ppm and,g pgrijqul arly not
nmore than 1 ppm Wen the chloride ion concentration 1's hot” nore than 10
-ppm the corrosion of the apparatus akter catal yst separation step is |ess
and the anount of each netal conponent entering the bisphenol A becones
| ess. As met hod of separating the catalyst, there are a nethod of

renovi ng th@ REEAEDStinyertsent |and @ach omet bdda ndmogenwbng sbedcatal yst
by adsorption using a ani on-exchange resin, a nethod of renoving the
cat al yst dysadédr pciidh mayi g useahi on- exchange resin after applying a

distillation, etc., and any nmethod nmay be used but the nethod of renoving
the catalyst bylmdsheptirotess rgf aueih naeﬁﬂﬁa%ghé & naak yer ing a
distillation is preferably used. There ?s no particul ar ?es?fics?%%n t he

ani on- excétaestesi hydsedgeor JramMidY, t he, £aLal ¥st adsqrption,,
29.10. 2004 -10- each of a strong basic ion-exchange ?gggh a%& 4 ‘wedk® basi ¢

i on- exchaq‘@@efginp q@g\e@ebg%eqﬂy@yé%ége ég@%ﬁ:[iﬁfesi (isi (;é%%f%g%ggget‘{ég nis

preferably used because of the ‘easiness “the réege _
| on- exchaggigabssl in MU RLLLET ABRY nyBBYerdWdn B5.0HR. LYRS Y27k Das) ¢

| on- exchange resin having

separated from the reaction mixture. In the case of using
hydrogen chloride as the catalyst, after the reaction, the
catalyst 1is 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 use'd.

There is no particular restriction on the anion-

exchange resin used for removing the catalyst by adsorption,



hi gh heat resistance is used. Also, in the process of using a solid acid, a
sul fonic acid-base cation-exchange resin is generally used as the

catal yst. Furthernore, for inproving the catalytic activity of the

sul foni c aci d-base cati on-exchange resin, a process of existing a nercapto
-gr oup- cont ai ni ng conpound in the reaction systemtog% gﬁr (¥]84th t he

cati on-exchange resin. As a nethod of coexisting the™T i'% -‘exchange resin
and the nercapto group-containing copppund, there are a nethod of bonding
a part of the sulfonic acid group of the cation-exchange resin and the
mer capt o gr oup- gont ai ni ng conpound by an ionic bond or by a coval ent bond
and a met¥d"of céntsitﬁl?&%ﬁ%/a pt 97 NRX CR2NRGE cERS dngBOdh-ac ovetak rhangyi c
conmpound, , whi ch does not forma chemical bond with the cation-change
resin, totANTeAEPSPIepak@Ein wrER the vsketonilntact Hebasea k abasicexicdgnge
resin together with reaction raw materials, and each of these nethods may
be used. ¥¥chanhge sraipl bs pfeforabdlyi dsadilecahsbyst, thdesLs {SesspOr ganic
hi gh nol ecul e sil oxane having a sul fonic acid- containing hydrocarbon group

and a nerdeptregenepatooha Nithg 18nt@x2hXhgel teBY A 0 DO Y QIR Y Qget her .
Exanpl es of the catalyst are organic high nolecul ar siloxanes each having

a struct ur epymh@yei group eypel weakMBhaksive 'I%ﬂelec.h% d NG, brPa[lﬂjhn a

hydr ocarbon group partially having a sul fonic aci l’l?roup and a y%r%car bon

group haviighahgBtCaBkq s@aAR are ylidgect!y

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
a4 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



bonded to the silicon atons in the silica matrix by a carbon-silicon bond
as described in Japanese Patent Laid-Open Nos. 208545/1996, 110989/ 1997,
and 225638/ 1998. About the reaction m xture obtained using each of the
catal ysts descri bed above, the catalyst is separated therefrom after, if
‘necessary, renoving a part of water formed by the re2tlDe2Q04unr eact ed
acetone, and unreacted phenol, the reaction product is cool ed and

-bi sphenol A is separated as the fornrd¥ adducts. Furthernore, fromthe
equi nol ar addition product of bisphenol A and phenol, which are the

adducts,lpq§nol |$ removed and bisphenol A is isolated. The bi sphenol A
thus obt al netC tBRPAMNI PR JR8eGhfor gyanE¥aBPdRenoS athe orgaailystompmunds as

inpurities. Wen _the bisphenol Ais used as the raw material for preparing
an ar one i PPy EHRo e keCebRBr iSHd c¥@a@ss each hbapriewpr at istrurftuddie
aromati c pol ycarbonate and also at nolding the aromatic pol ycarbonate
obt ai ned,YR@®F®inng i Ri adlld a0 wetuix machor dfng vsilexakiea BoAa, arpmatic
pol ycarbonate which is not colored at the preparation of the aromatic-

pol ycar bor¢d xoeadbodogsouptpaatisel Lyl v gy i) sihe digse anidT%'fode P
aromatic 29.10.2004 -12 polycarbonate, it Is necessary to reduc f%e

content s.a)fhyslp.eciafxibbn' _rtg)f@ﬁgs\i Ba@hagenrt sm@ﬂglalgfga@ir% onp émgﬁr%%r%tlai ned,
as inmpurities, in the bisphenol A used as the raw material to ISower’ t han
def i ni t e owaed s.cThenti g t@bh L wcinsPhenole s 06 5Ae YgpLign |$
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



selected fromthe followi ng groups (a) to (g). (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, nickel, chrom um manganese,
I'ead, and nol ybdenumis not nore than 50 ppb. (b) A high-quality bisphenol
"A wherein a neasurenent is carried out by a high peri%dfed@® |iquid
chromat ography in which a stainless steel-nmade colum having an inner
diameter of 4.6 mmand a |length of 25D24tm packed wi th an adsor bent

obt ai ned by bondi ng an octadecyl group to a high-pure spherical silica gel
in an amount of 15% of the silica

havi ng a [ ter of ,10Q angstrons

gel is mPg?gfgg%%aa 40C, lésilr?g SHAFOUst 0. MRt phbei coadiahtsol ofi on
and acetonitrile as an eluent A and an eluent B respectively such that
from the PRPEALiCOANEF IRRE GredsHeakEnand © Byan hateasmpdieds ddver i Dhédat i on
of the neasurenent, the ratio of the eluent A: the eluent Bis 1 : 1 and
the flow P&t tMBRILkRaeSuminothe bofsphére klAuentedAaanghtheadl Hent r By pecgnes
0.9 mM/mnute, while keeping the flowrate of the sumtotal at constant, a
gradi ent leperatiam ofefiimitemsimmurthe. rate of the eluent B from5 ninutes
29.10. 2004 -13 after the initiation of the neasurenent and then increasing

the rate of the Bheeritidh-sygedl iyt Hikphealdlo 8 dhergplue . . the eluent
B beconmes O : 1 until 55 mnutes after the initiatione o?xtrf’ etﬁggsu]r%mant

is carri eslebettealndrbhemhmeﬂbltlf‘tﬁvib@@%s (a) to (qg).

(a) A high-quality bisphenol A wherein content of
sodium is not more than 80 pPpb 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



A is analyzed by a ultraviolet detector of a wavelength of 254 nm the sum
total of the absorption peak areas of conpounds eluted between the tine of
from15. 5 mnutes to 24 mnutes is not nore 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 neasurenent is carried out by a high perZqnosooa |iquid
chromat ography in which a stainless steel-nmade col um having an inner
dianeter of 4.6 nmand a | ength of 25¢931m packed with an adsor bent
obt ai ned by bondi ng an octadecyl group to a high-pure spherical silica gel
having a pore di aneter of 100 angstrons in an anmount of 15%of the silica
gel is mfhtgrnEBeatindgdatigsi of Aheaqeasus ehel @inas e dractelasohgt i on
and acetonitrile as an eluent A and an eluent B respectively such that
from the thetfrateonf dfhe el usses | soeht that 5 e neteio aftt €he &h@ein®i Ai ation
of the measurenment, the ratio of the eluent A: the eluent Bis 1 : 1 and

the flow theeebienti® burvinesad :0f uritia &b waHuth AR ticher gb ugnity B begQmres
0.9 mM/mnute, while keeping the flowrate of the sumtotal at constant, a

gradi ent o@pefaticdsWiehdSt 825 g riBa 66t ,edéQ{thtlf\%ne\LHSHttﬁ’e fﬁzigé_Piyge_rg%gUt es

after the initiation of the measurenent an en 1 ncreasing 4 -14-

the rate 8fidNialysdl oy such Ehplolbe datdoc ol dde Shyehlkogepl e plyent B

becones 0 : 1 until 55 rMinutes after the inifiation © nt is

carried ogf, n S .. A is analyzed by a ultraviol et
det ector of 'aeg\gvgpglngﬁg%%gf toggfﬂe B%%%Q*ptlon peak ateds cyf 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



nm the sumtotal of the absorption peak areas of conmpounds el uted between
the time of from22 mnutes to 24 mnutes is not nore than 50 ppmto the
absorption peak area of the bisphenol A (d) A high-quality bisphenol A
wherein the sumtotal of the contents of the 1-naphthol derivatives
‘represented by following formula (1) is not nore tha?-20&08fmto the

bi sphenol A, OH (1) R2 wherein RL and R2 each represents a nethyl group,
an ethyl group, an n-propyl group, anrligsopropyl group, or an isopropenyl
group each bonded to the 2 to 8 position of the 1-naphthol. (e) A

hi gh- | Lsphepol, A wherein the content of 9,9 -dinethyl xanthene is
nij'? mC;lrJZ1 {tzhénpéﬁgpﬁg 3§ < Lh‘?réf:":bq&é(‘l‘:iht §p18itsbh%n’fﬂt%9vﬂfe:'téi%eﬁhémﬁtentl of

2- (4- hydr phenyl)-2 .4, 4-triethyl chroman is not nore than 50 ppm
29. 10. 20091?% %fu%xa %\bﬁfzﬁﬁ@&u I¥i Ey"b"ﬂslpﬁérfmm;\t%m@rf&ar the it tatiof
2,2,4-tri tq%lchronene is not nore than 5 ppm In the case that the
hi gh- qual PEyBF SHfRABFeRERE khEarriwshousn ard (tdlerdebeni bed mbayeens he
content of sodiumis preferably not nore than 50 ppb and the content of
each el enBnts analyzed by a ultraviolet detector of a wavelength of 254
nm, the sum total of the absorption peak areas of compounds
eluted between the time of from 22 minutes to 24 minutes is
not more than 50 ppm to the absorption peak area of the
bisphenol A.
(d) A high~quality bisphenol A wherein the sum total

of the contents of the l-naphthol derivatives represented by

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

A;

OH
~ R‘
j (1)
N2

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

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

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

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

50 ppm.



of the group A consisting of iron, nickel, chromum nmanganese, |ead, and
ol ybdenum is preferably not nore than 20 ppb, and nore preferably not
nore than 10 ppb. Wen the content of sodium contained in bisphenol Ais
not nore than 80 ppb and the content of each el enent of the group A is not
‘nore than 50 ppb, in the case of preparing an aromati g, Bo%%ﬁgrbonate usi ng
t he bi sphenol A, coloring of the aromatic polycarbonate obtained is
‘tnproved and further coloring at noldilhg the aromatic pol ycarbonate
obtained is also inproved. Also, in the case that the high-quality

bi sphenol A of I YERIH-QN, J 555 descri above, in addition to each
el ement of aboveE( Zscri b%tci4 S{Loalulf)lt&?)bvﬁ% n %%é;fgbﬁgéﬁ?l& t8gcRongeafeft of
group B cgpgi t f pper. zinc, alumnum and indiumor the content of
silicon conté?ngg%ﬁ%ﬁﬁig |EﬂﬂﬁﬂﬁﬂisAp?g1ﬂBFenﬁhé“tﬁaﬁpﬁe ppb, preferably
not nore than 10 Bpg and nnée preferably not nore than 5 ppb, and when
the content of ti't sAPuRPEENERRLedhien higditsuadhidnolbisplemot Avoe than 1

ppb, coloring of, the aromatic pol ycarbonate obtained fromthe bisphenol A
can be notBVERFEON V& (3 nfteseribed. abovepsthescohtenddids wbdile cont ent
of each netal in the invention is neasured by a flanel ess atom c absorption
spect ronePF§EEFaPdyt RO niva thgnabBrrimb absiot beicon teC LFOBBERYA 1 erhdnt S
preferred that as a vessel for sanpling fromthe preparati on equipnent of
bi sphenol ©A foheneaserpngh t heorcoid eitg ofo fachromet Mlicke Vess r §if fhciently
washed so that each nmetal is not ’

manganese, lead, and molybdenum is preferably not more than

20 ppb, and more preferably not more than 10 ppb. When the

content of sodium contained in bisphenol A is not more than

80 ppb and the content of each element of the group A is not

more than 50 ppb, in the case of preparing an aromatic

polycarbonate using the bisphenol A, coloring of the aromatic

polycarbonate obtained is improved and further coloring at

molding the aromatic polycarbonate obtained is also improved.

Also, in the case that the high-quality bisphenol A of

the invention is (a) described above, in addition to each

element of above-described group A, when the content of each

element of group B consisting of copper, zinc, aluminum, and

indium or the content of silicon contained in the bisphenol

A is not more than 20 ppb, preferably not more than 10 ppb,

and more preferably not more than 5 ppb, and when the content

of titanium contained in the bisphenol A is not more than 1

ppb, coloring of the aromatic polycarbonate obtained from the

bisphenol A can be more effectively improved.



interm xed fromthe vessel is used and after sanpling, the vessel is
tightly sealed and is not opened before carrying out the analysis. By
carrying out the operation fromthe pre- treatnment to the neasurenent in a
cl ean environnent, contam nation by each neal in the atnosphere can be
‘prevented. When the high-quality bisphenol A of the ijyqgtiqa is (b)
descri bed above, by the high performance liquid chromatographic analysis
descri bed below, the sumtotal of the-igbsorption peak areas of the
conpounds el uted between the time of from15.5 ninutes to 24 m nutes

(hereinafter, the,coqpey feer e S ound roup A) is not
more than 2 x 10- % andpgﬁeféﬁgﬁ%ﬁlnot'ggre a% &J{btgetb“Yﬁétlon

absor ptiofngp h i sphenol _ A, Wien the sumtotal of the
absorptions pea tg%ﬁﬁsg Etﬁgﬂgi ounc §rBtp APFSTR&E Ao &P FiaRoRe XX ¥0- 3

to the ab peak rea of the bisphenal A coloring at the
preparatlzgigkk?ﬁézgﬁ% %n% ﬁgP?&Qr&E%%§99¥9qrﬁﬂ%@%§°@ﬁ§IYﬁurthHr £sloring

at nDIdlngre?eraron%h % g carbonate obtained is also inproved.
29. 10. 200 FrafEn R -¥E8F Ly BY sAEmbingy Hfom Hohe ruespavatisn (c)
descri bed _above, by the ék performance |iquid chromatographic analysis
descr|bedeSBFBWe“Fhéﬁmhﬁ% enobfAtfier mepsenpingntpealccarteas off tdigch
conmpounds eIuted between the tine of from22 mnutes to 24 m nutes
(herei naff@Faly he vonpolrst £ hetentlgrwashed s thantpeurd geedp B) ist not
more than 50 ppm and preferably not nore than 30 ppmto the absorption
peak areaintermixed from the vessel is used and after sampling, the
vessel is tightly sealed and is not opened before carrying out
the analysis. By carrying oﬁt the operation from the pre-
treatment to the measurement in a clean environment,
contamination by each meal in the atmosphere can be prevented.
When the high-quality bisphenol A of the invention is
(b) described above, by the high performance 1liquid
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 bisphenol A, coloring at

the preparation of the aromatic polycarbonate is improved and

further coloring at molding the aromatic polycarbonate

obtained is also improved.



of the bisphenol A Wien the sumtotal of the absorption peak areas of the
-conpound group B is not nore than 50 ppm of the absorption peak area of

t he bi sphenol 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. Also, it is preferred that2d9.n0tZm4conpound group
B, the sumtotal of the absorption peak areas of the conpounds having

mol ecul ar wei ghts of from 307 to 309 isynot nore than 20 ppm and nore
preferably not nore than 10 ppm of the absorption peak area of the

bi sphenol A. In the conpound group B, the conpounds having nol ecul ar

wei ghts of from ¥¢#% &NSodighvausditivcbisphgnoladge fi pheugnoestasnt kg hue
of the aromatic pol ycarbonate and when these conpounds are not nore than
20 ppm cdidri FEriked pabpueati by othehe hdpdmatier fohyEREHONRL §uk 8

I nproved and further coloring at nolding the aromatic pol ycarbonate

obt ai ned FYramadgpIRved.anzd yEi286dcr 1Bedle Bold) tHa subhe, 0t aid Ehgf the
anal ytic method by the high perfornmance |iquid chromatography 1 n the

i nvent i ona®serpsi doiplealsardherss it&en@oxﬁ;aéxhhéb”@IutE@&ttfétﬁ%eq{‘t?xré £bﬁ? hi gh
performance |iquid chromatographic apparatus and a generally conner%ially

Geqaseing unit capabl e of Surr ot entyeesarry it Foheoate ree Tavie

el uent isaugede faRFedS td hsUWbApound group B) is not more than 50 ppm,
and preferably not more than 30 ppm to the absorption peak area
of the bisphenol A. When the sum total of the absorption peak
areas of the compound group B is not more than 50 ppm of the
absorption peak area of the bisphenol A, coloring at the
preparation of the aromatic polycarbonate is improved and
further coloring at molding the aromatic polycarbonate
obtained is also improved.

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

obtained is also improved.



sendi ng punp, a double plunger type | ow pul sating punp capable of carrying
.out the gradient operation is used. Also, for heat retaining the

anal ytical colum at a constant tenperature, the analytical colum is
installed in a colum oven capable of tenperature control in the range of
‘wthin 0.1C. As the wultraviolet detector, a ultravi2s.eo.20®tect or capabl e
of nmeasuring at the accuracy of the wavel ength reproducibility 0.1 nmis
used, when the high-quality bisphenol -fgis (b), (c), or (d) described
above, the neasurenent is carried out at a wavelength of 254 nm when the

hi gh-qual ity bi sphe A LS r the nmeasurenment is carried out at
a wavel ength of ﬁgoggélﬁ]élghd é\ﬁ%n&%%‘%g%% &{m Ah¢ lyitdghershod by (he, the
nmeasur ene IS red out .at_a el ength of 280 nm As an enbodi nent of
such a hig%gge %grfrr?gﬁ%enqq dlﬁ%néﬂa HARDY abpath uis)vemt LEh 19¢et ype
hi gh perf%g\lrr?nﬁﬁ | iquid chromatographi c apparatus manufactured by SH MADZU
CORPORATI 8 0& Ssui t abl y used. 29.10.2004 -19 As the analytical colum,
a stainless steel-nmade colunmm having an inner dianmeter of 4. 6 mMmand a
length of 250 mmiP&ERediSwi®h Pawyicplar sphetitatishl ica ashe hayigy a
fine pore of 100 angstrons bonded with an octadecyl group in an andunt of
15% by wePGREosManse diinnés gbromstohraphitoappasaple, ah8ed ey A0S 3 type
adsorbent manufactured by G. Science Corporation as the absorbent 1s used.
The anal y¢PRAPIEakddy avalbbblaabpatatus emyebatuled baR0en kL0 QL C and

t hen used for the
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 bisphenol 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-10R type high performance 1liquid
chromatographic apparatus manufactured by SHIMADZU

CORPORATION can be suitably used.



anal ysis. As the eluents, an aqueous 0.1% phosphoric acid solution is used
as an eluent A, acetonitrile is used as an eluent B, a neasurenment is
carried out such that fromthe initiation of the neasurenent to 5 m nutes
after the initiation of the nmeasurenent, the ratio of the eluent A : the
eluent Bis 1 : 1 and the flowrate of the sumtotal &%-10hé004| uent A and
the eluent B becones 0.9 m/m nute, mhihe keeping the flowrate of the sum
total at constant, a gradient operatr& “of increasing the rate of the
eluent B from5 mnutes after the initiation of the nmeasurenent and then

conti nuously |n§&§gﬁ %pgfrat of, the eluent B such that the ratio of
the el uent A t he e uen rﬁ?slu(ffm' ? finlesss siteelesnade eolutine

initiatiop rgpgnnfasure is carried out. As the aqueous 0.1%
phosphor i c Gacie SO1 tbi5R Jsa’??lEeréHfuénts ™ apHos glendtth adi 25 0fmipghkedt han

the JIS gg&rtgt_gte?‘all r eagent |s diluted to 0.1 0.0001 (%9 with commercially
29.10. 200 9Bl SR er ke has b icargal hhaghipgr &0F HRRC B rkdyird

chr omat og&g@ %’a and is used As acetonitrile as the eluent B, comercially
avai | abl e 2L PBRISHE IS Randad v iddy feor wateee clyilqgird uphk AMBHOERABAY g§ used.
When t he Elsgh qual ity bisphenol A of the invention is (d) described above,

the sumt ¥veHehe @t thess blichagell- saphtde) f@qréygpng\igs fﬂ?l“@s?y t he
above-described formula (1) contained in the bisphenol i'S not ndre than
200 ppm 8R&-3 type adsorbent manufactured by GL Science Corporation

as the absorbent is used. The 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 S 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 is diluted to 0.1 % 0.0001 (%) with commercially



nore preferably not nore than 100 ppm Wen the contents of the 1-naphthol
-derivatives contained in the bisphenol A are not nore than 200 ppm
coloring at the preparation of the aromatic polycarbonate is inproved and
further coloring at nolding the aromatic pol ycarbonate obtained is al so
‘inproved. Practical exanples of the 1-naphthol derivad3.ve.d9%wn by the
formula (1) include 5, 7-di nethyl-1-naphthol, 6,7- dinethyl-1-naphthol,

5, 8-di net hyl -1 -naphthol, 6,8- dinethyl= o--'naphthol,

5-et hyl - 7- et hyl - | - napht hol , 5- nethyl -7-ethyl -1-napht hol ,

6- et,hyl - 7anetihpllle Nnapbt Roh eq 67 4 @E W 7- £t Byl 41 - napht hol , o
5,7-di et hyl - | - napht hol , 6. 7- di et hy -I-Orap%t ﬁcﬂg,h PERE M Rance liquid

5-n- pr opykh fFoiRity . 6=1- propyl - 7-met hyl -1 -napht hol
5-isopropy|-7-ne?%?f#?gaﬁg%ﬂ?%oF?egii25%?% Pp?ﬁﬁéﬂﬁyﬁﬁliggpﬁﬂhéhﬁ B,
5-isoprop = L:mathyl -1-n hol, and 6-i sopropenyl -7-nethyl -I-naphthol .
Al so, it ?2%%Fé%3%$€3ytﬁg?liﬁgaswﬁ??ﬁ9ﬁ1§ﬁl%%efﬁﬁhtbhgb pErfdemdnoapht hol
derivativ . in the formula (1) 29.10.2004 -21- contained in the

bi sphenol fi\qﬁg%‘r“]’% 5 otngfqugSOO’-ﬁ)rHﬁe%nd al so when the bisphenol is

anal yzed by the ﬂgove-described high performance |iquid chromatographic
anal ysi s, the suf'EBt&Peorighnguabsbypbisphpeak Arefistind imeesOIPOUNSS
Compound  group B) eluted between the time of from22 mnutes to 24
(Conp ) O8R <2 s
minutes i $3) nGeStoridachaP®ee pphheasdmmoos air efferaibé ycaat efRie dMah 30 ppm
to the area of the absorption peak of the bisphenol A because in this
case, col bTRAghshothdeaiymdtiive spshyear bynate ebbaieneéscribed formula
(1) contained in the bisphenol A is not more than 200 ppm, and

more preferably not more than 100 ppm. When the conﬁents of
the l-naphthol derivatives contained in the bisphenol A are
not more than 200 ppm, coloring at the preparation of the
aromatic polycarbonate is improved and further coloring at
molding the aromatic polycarbonate obtained is also improved.

Practical examples of the l-naphthol derivative shown
by the formula (1) include 5,7—dimethyl—1-naphthol, 6,7-
dimethyl-l-naphthol, 5, B-dimethyl—l—naphthol, 6,8-
dimethyl-l-naphthol, S-ethyl-7-methyl-l-naphthol, 5-
methyl-7-ethyl-1-naphthol, 6—ethyl~7-methyl—l—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, 5-isopropyl-7-methyl-1-
naphthol, 6—isopropyl-7—methyl—l—naphthol, S-isopropenyl-
7-methyl-1-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)



fromthe bi sphenol A beconmes |ess. Wien the high-quality bisphenol A of the
invention is (e) described above, the content of 9, 9' -dinethyl xanthene
contained in the bisphenol Ais not nore than 2 ppm and preferably not
nmore than 1 ppm Wen the content of 9,9 - dinethyl xant hene contained in
‘the bisphenol Ais not nore than 2 ppm coloring at JhespjRparation of the
aromati c polycarbonate is inproved and further coloring at nolding the
aromati c pol ycarbonate obtained is al sei-nproved. Wien the high-quality

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

2- (4- hydr eomteinydd -irthedot spR@EHY IchEomB0 t ained, i.n the bisphenol Ais
not nore than 50 ppm p?efer%bly né%gﬁnre Pﬁ%%*%@aﬁbﬁPBamﬁﬂwnﬁQF also
pref erabl whet 4w epibsp p e.content of 2- . .

( 4- hydr oxyphenyl ) - 2, 4,‘3-?5?%{?}%;?%\%?8%%% é’é’n&&%&??%ef%scsr-ésﬁiehmqm i s
not nore RA¥ HoTolas} ri he eparation of the aromatic
polycarbonatecﬁgninprggggﬂé%ggﬁg&f%9565%5}52§nP&V§Hén Ebeoyumd ctta Imolfdi ng

t he arona%igaggg%% Eq%pate obtained is also inproved. Also, it is
preferred AR Corrt eRE 28 25 £2-0hhyFdheo SpPpRemIds. 1 Compauridretriayle By oman
contai ned giyn, the §éQ%%§ nol. Ais not nore than 50 ppmas well as the
content of SoHURTY & iMarP B 15 22mintkesonb e2d mingael gkement

of group éo onsistggg o% i ron, nickel, chromum nanganese, |ead, and
mol ybdenum s "RGE FBFR 1h&Prs02pgbnope afre bt gbhptnot more than 30 ppm

to the area of the absorption peak of the bisphenol A, because
in this case, coloring of the aromatic polycarbonate obtained
from the bisphenol A becomes less.

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

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

preparation of the aromatic polycarbonate is improved and



nore than 20 ppb, and nore preferably not nore than 10 ppb 10 because in
this case, coloring of the aromatic pol ycarbonate prepared fromthe

bi sphenol A becones nore | ess. Wien the high-quality bisphenol A of the
invention is (g) described above, the content of 2,2,4-trimethylchronene
‘contained in the bisphenol Ais not nore than 5 ppm 28nd0J®0gr ef er abl y not
nore than 2 ppm Wen the content of 2,2,4-trinmethylchronene contained in
the bisphenol Ais not nore than 5 ppma<coloring at the preparation of the
aromatic pol ycarbonate is inproved and further coloring at nolding the

aromatic o] obtained is . also inproved. 20 Also, in the case that
t he high-gﬁg%ﬁﬁépb?%%ﬁ%ﬁ%Tg/\?ﬁ mFHQlWﬁvegRPonaF§m€b}§ (r®ly€dyxbohakre or
(g), when &Q%iCOQ$ent f iron contained in the bisphenol Ais not nore
than 50 ppb,-2Y1%f et BbfySRot MrEP¥eEnan 30 ppb, and more preferably not nore
than 10 ppb, the deterioration of the hue of the aromatic 25 pol ycarbonate
obtai ned from t héi%phéfol 1A mwefsryacbvehaed. tRO. LMk - 33 A4S (3-
process for preparing the high-quality bisphenol A of the invention as (a)
describéd%%d%RﬁY@hﬁﬁEli52a4pﬂoteimethpncheﬁmﬂhmgédﬁté&ﬁ@éySHJIroghghe
reactign géésgaf éﬂd after, if necessary, renoving unreacted acetoné and
wat er 1 or RéFRhenah risnaritomoreonhant $NppMe 5 @aqli ht LLh_an
absorbent. Exanples of the absorbent usegji?nclude(?kalctgigvghéc?élg,tgﬁnE of

di at omaces@s o tis, nobmome idHaNB0 HpHPLECUL RE Hfthe oF 8Y M leral s

active carbon, graphite, hydrotalcite, chelate 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 PpPb, 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.



resins, and cation-exchange resins. A so, after, if necessary, renoving
-unreacted acetone and water fornmed in the reaction fromthe reaction

m xture, the reaction mxture is cooled, and by contacting at |east a
‘part of the nother |iquor after separating the adducts therefromwth the
‘above-descri bed absorbent, the contents of sodi um ar?d.&c00¢&| enent of
group A can be reduced. O, the crystallization operation for obtaining the
adducts by cooling the reaction m xture3-s usually once or twce in the
preparation process of the bisphenol A but by increasing the nunber of
times of the crysisld ippatdeys fepebabbarinkh opt ent s of. .sodi um and each

el enent of grou% A in the bi spheﬁol bA ?Ptﬁaﬁf’g ‘?,E?gi %él%l&%’ ke ol

reduced. Maso,thehd nvlewitdlorOBEr 2k h afiss d ' above may be conbined at
use. By carrying out each oper a?i 2)n d%s%?llgé)%gaeog%%?/'e,ﬁ?%’ég Ot BRocass

copper, zifer rémd¥iHg:handat 2l group 29.10. 2004 -24 B el enents,
and silicon and titani um can %gyggnfalsot&aEESUE??/gt}‘éﬁ%’e’&?Um anprdtess for
prepari ng itfnq,etge%g@ﬂpl erein the contents of organi c conpounds as
impurities are reduced, regé;smg%eg tﬂnd"ﬁ-adifﬁqotafeﬁi%é@é‘l wA tefr tfoarniedydmt i on
of (b) to . e 1s a process wherein in the preparation process of
bi sphenol A, tﬁeetatr]f"ﬁ{r%boelj}’ OF%%mg t ﬁé‘ecry§ﬁéltlli021at métugpzer atiiton, awhi ch

i s usuall i out _once.or twice, IS nore
%Hggfﬁéﬁk. Examples of the absorbent used include active

clay, diatomaceous earth, montmorillonite, molecular sieve,
clayminerals,activecarbon,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



i ncreased 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 nother liquor fromthe adducts precipitated by the crystallization, the
adducts are washed w th phenol. Because an aromatic pol ycarbonate is
‘excellent in the inpact resistance and the transpareif%y).2004 pol ycarbonate
is largely used for optical uses, parpjpcularly, as optical disk
substrates, and recently, by the increase of the recording density and the
recordi ng capacity of the optical disks, the demand for the reliability of

recor di ngBaed emegener athons 0l icopt beal tditsks draThee | NGHERSSHe o 0

i nfl uence of the hue of the aromatic pol ycarbonate as the raw naterfal of
optical deskeean the reliability of recording and regeneration of optical
disks is large and it is desirable that the aromatic polycarbonate is as

ovaluation of {haohad e s R Rba iRy e AL W 8RRt B Loea,
and a snm § I t i is less. The preferred b val ue
as the aFg?rrléte?’ct\%ﬁcoar%onat e&?ﬁ&r&%lb% ca? TRITEE Rt ?%‘gg"e?g‘t“ﬁ%ﬂ' 1as0,
nore pref b () r. f. 0.5 .and far nore preferabl not | arger
than 0. 3. %é% bglgﬁg L{?g']}gic%ﬁ-lq?geﬂé bl cé%ﬁoﬁﬁf’@“gbf’“t Ré K%Weﬁ@i om) « t he

aromatic ng %arbonate showi ng t he e, of the above-describe range can be
€

he hu
pr epar ed. X hi gh- uBlGISE Yol YReFbdRat® dfhg HerePRERtion girgeess of

bisphencl 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.



| ess coloring at the preparation or nolding of the aromatic pol ycarbonate
-and is particularly excellent as the raw material of the aromatic

pol ycarbonate required to be colorless and transparent, in the case of
optical uses, etc. Also, as the preparation process of an aromatic

“pol ycarbonate, there are a phosgene process, a trans¥®sfierd00idcati on
process, etc., and the bisphenol A of the invention can be used for any
'one of these processes. Particularly,_32%1 the case of preparing an aromatic
pol ycarbonate by the transesterification process which is usually |iable

o cause col o I nn dend el Casp chle U3Garline, BESDNETG) A, 91, Lhe went [ on

the occurrence of coloring 1is restrained and thu YRFE t he
i nventi ona oy P8y e S4H . 10.20Q4_-26 Then, the
i nvention i expl%u ne%@ﬁmnfﬁag?%q&e%lgp% §t ﬁgeéf of I V\?nﬁ“%;( #piRvalye

addi tion, ySi rr| ed out as fol Pr epar ati on of
t est Ilqufﬁaggregﬁlg %f?r?\nglgch eJ1 St : TH6 %r%*f%’éﬁe?oBm"é‘flU(ﬂ ass theoo, 5

g of bisp ur at.el hed was pl aced on | ati num pl ate, after
subl i mat i %‘38@%‘55\& é‘gg%%%f%?l%% ’?1881t|1ﬁ@1u'é§ﬁglsaﬁ°él arges thaatler0, t he
rest was ¢0g ol ed 5 g suljfuric acid was added thereto, and after

car boni zi'n % ThREFEEf2 yh’é%fllrﬁr%%’él?f‘a‘?%5'ca@rftﬂ)rflazfed\qrespr\mnalmjyﬁerat ed

by a gas burr& After
arger 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



allowing to cool, 2 m 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 mM was prepared. In
addition, as the reagents used for the pre-treatnents, comrercially
“avai |l abl e reagents for electronic industry were used9.abd200He i nstrunents
_were subjected to an imersion treatpgnt in diluted nitric acid, etc.,
for a sufficient tine and thereafter were washed with wultrahigh purity

wat er before use. (2) Analysis of each elenent: The test liquid obtained in

(1) described alithen wase anabmz&@nbysaeﬁbWEénéeQQﬂﬁﬂ%%fdéﬂ@ﬂf%%/% Qi C
absorption spectronetric anal ytical apparatus manufactured by PERKIN

ELMER CORRORATW 0Ny €0ardPla604 IR7adds}ibet eém:naahQ@ygfise@%Q 2693016
compound: In 3 m of acetonitrile was dissolved 2 g 0of bisphenol E, usi ng
an LC 10AJdtypes | fguidwshr omat ogr aphy manufactured by SH MADZU CORPORATI ON
according to the above-described nethod, 2, 2, 4-trinethylchronene and 9,

9' -di met hyl xanthignep M85 deLEr g fe ul toraviolet detector of a

wavel engt h of 2(08 nmré\g-(z- Eyﬁr E)fo;pﬁg%l ;113:“4153 %?Fmﬁ XhrfrafaGls
determ ned dpe g Ul traviol et detector of a wavel ength of 280 nm and ot her
organi ¢ conpounds were determned by a wultraviolet detector of a

wavel ength of 2% rgncié;n'v%%%r%r %anélaos],cs t{],eogo )’alsu% ooff aéfggﬁé,fol A
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.



pol ycarbonate: The b value of the press sheet of 2 nmin thickness was
-measured by a transm ssion nethod using an HSC-5N type color neter
manuf act ured by Suga Shi kenki K. K. Exanpl e- Using hydrogen chloride as a
catal yst, by reacting acetone and phenol at a nol ratio of 1 : 6 at a

‘reaction tenperature of 60C, a reaction m xture was ﬁ’é).tlgi.m- The
reaction mxture was distilled to renove hydrogen chloride and further was

brought into contact with a sulfonic a@i’d-base cation-exchange resin. The
reaction mxture was cooled to 45C to precipitate adducts and the adducts

formed were sepafai eletbeainihe JidTele ddHIUN qa T ducts were heated to
180C at 29.10. 2004 -28 40 Torr to renove phenv ”%ﬁt?ﬁgmi’ﬂgnﬁhenol

concentration i nInb} sfhesfolhAthegan 13%.and furt her enol was renoved
therefrom by steam stripping to obt al%n%%%bldfsl%ﬁé’ﬁ&edzg Fnef dhsehenet each
el ement A, thei g grheral] oA 2(§eS ‘hn.Jable 1. Usjng tetranethylamonium
hydroxi de as a catal yst, 102&gegbg§ﬂ%hecr‘ PLPhRALRPAYWRRN R Eactudedibp 105. 9

g of di phenylasagbongheopt tirrin reduci ng the pressure to 15 mmhHg
and increasing the teng‘eﬂpg?t?r@ tSCEZP% INBhert0 t Ader eaboiver dds¢hisbegact i on

product opdehHgd carried out.in a thin-filmtype reactor at a pressure
of 4 mmHg aﬁ%gg't\?rﬁ?érﬁt{ﬁjém ?hﬁéﬁ&?BeBBtaﬁW &/ Bf egdmercery 1 XEver Hurepol yner

was furt o) rized at a tenperature of 280C and a pressure of 0.5
mHg to o t%ﬁ”é%&@?mlnedaby a ultraviolet detector of a wavelength of

200 nm, 2-(4-hydrokyphenyl)—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-S5N 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 liqueor. The adducts were heated to 180°C at



pol ycarbonate. The intrinsic viscosity of the polycarbonate obtained was
-0.35 and the b value thereof was 0.1. Exanple Using hydrogen chloride as a
catal yst, by reacting acetone and phenol at a nol ratio of 1 : 6 at a
reaction tenperature of 60C, a reaction m xture was obtained. After
"distilling the reaction mxture to renpve hydrogen chkdrl0ded04 t he reaction
m xture was cooled to 45C to precipi taje adducts and adducts were
"separated fromthe nother liquor. After  purging 10% of the total anount of
the nother liquor thus separated fromthe system the nother |iquor was

brought |40 oTogentactremMdve Hrdihd PN G ACI y ian- ange resin and
29. 10. 2004 - 29- recycrl ed toaﬁ?t he reactor. %}% gﬁ%’?g&v\ggngéﬁgrﬁ%éomhrﬁ?l t he

and when The eeneam At ane Sar - TR sei Ry bRehil 717 R QiR d Fhadibiem:

and when the concentrations e organi Qnht, the
adduct s al . _di.ssol.ved,in.phenpl. and a . recrystallization was
carried g%% égtggﬂ\é\g{:?épgﬁt% i 1§92 ORSA gdgéaag‘(?f‘.olTﬁ\e pdmier iceh trfu @ f was
heated to C a_pressyre of 40 Torr_to renove phenol until the phenol
concentra?%%fr;: %gg'&egghéﬂo%ﬁ BLERAEN3Y, ARF S (Fhaver . in Fatne has Usdimoyed by
st eam str%ggi n Eg} 3bt ain a bisphenaol A The content of each elenent in
t he bi sphehof 2RE-§YSREMS P 44T roxgdensen at katgdlyyprter 1A .y wes tdee ri ed
out as ig{h. Exaggl(i 1 using the bisphenol as a raw material, a
pol ycar bonhFRNGAS Idba@isnEgactRe Widh 1AS8i 8 widcdtphenpl ddmbonate 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



pol ycar bo

nate obtai ned was 0.35 and the b value thereof was 0. 2.

-Conpar ative Exanple 1 By follow ng the sane procedure as Exanple 1 except

that the
-renovi ng

“obt ai ned.
1. When t
"bi sphenol
intrinsic

cation-exchange resin treatnent of the reaction mxture after

hydrogen chl oride was not carried out, a bisphenol A was

The content of each elenment in the bisphenglig.soghown in Table

he pol ynerization was carried out as in Exanple 1 using the
A as the raw material, a poebycarbonate was obtained. The
viscosity of the pol ycarbonate obtained was 0.34 and the b

val ue thereokcurs 25.r0-LR AU - B Quma aldye. Sxaml e To L he bl sphenol

A obtained in Exanple 1 was added an aqueous 0.0

sdalkehiads tt t i he hi_sphenol A becane 100
ppb. After rreletl ngtl{bﬁlescg?sg %no’lOé ;99 u“ﬁ‘)l J‘eesntllryggn

sol uti on

0 SO |un1hyd

SxPHG el RaeHE

Cl

carbonatecoggdahdtragg&pyb%@mom

hydr oxi I e add to the mxture
t he pol ymerization was carried ou a§|q$%§tﬁ%§3 fﬁg the ripEganic

and

viscosity;f | ycar bonat e _obt ai s 0.33 and the b val ue thereof
Wt touE‘%ll%% 2

Conparati

arative eExanples TS da'f‘ y 59 oA <hRkRheRdedree as

t an aqueous 0.01% iron chloride solution,

an aqueoég gégfﬁdnﬂ@kgﬁé%ﬁﬁoﬁ| 35 SRGEY S L Zafussusvas qmasried 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 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.



chrom um chl oride solution, or an agqueous manganese chloride solution was
-added in place of an aqueous 0.01% sodi um hydroxi de sol ution such that the
content of each elenent of the group A in the bisphenol A becanme 70 ppb,
-each pol ycarbonate was obtained. The intrinsic viscosities and the b

“val ues of the pol ycarbonate obtained are shown in Tabd% 12:200xanpl e 3 By
followi ng the same procedure as ConparLgylive Exanple 2 except that the
-content of sodiumto the bisphenol A was adjusted to becone 40 ppb, a

pol ycar bonat e was obtained. The intrinsic viscosity of the polycarbonate
obt ai ned wampa A vndExdigeld al ue thereof was 0.6. 29.10.2004 -31
Exanples 4 to 13 By followi ng the sane procedures as Conparative Exanples

3 to 6 except thab the Bdeiphiednlamouptsintdt hg Ag solytigns of the
chl orides of the elenments of group A me%e controgﬁgggsacﬁgghﬁggsgcﬂ“of t he

contents afuebasebemrnt o8 umt REd 85 QYR Asdd Ihrt;]ﬂ?n %iuﬂgﬂgkvﬁggéggg%ggaggb

and 15 ppb, polycarbonates were obtal ne e intri

the b val ggsselihe RplorAafAH &R ' ar hown in Table 1. Exanples
14 to 17 By follow ng the sane pr ocfe)gigieéﬂkgagnecolﬁi)ozrpﬁk?ve Ieelbipgcept
that an agHeOHS sBHIRY GO ri.de .sol utian, an . aqueous 0.005% zinc
chl ori de solutiggf an aquggﬁgiﬁgy Oenéiy 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 aqueous 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.



al um num chl oride solution, or an aqueous 0.005% i ndium chloride solution
-was added in place of the aqueous 0.01% sodi um hydroxi de sol ution such
that the content of each of the elenments of the group B becane 25 ppb,
-pol ycar bonates were obtained. The intrinsic viscosities and the b val ues
"of the polycarbonates obtained are shown in Table 1.,&xamp@ 18 By
follow ng the sane procedure as Conparative Exanple 2 except that an
‘aqueous 0.001% titani um chl oride sol utilen was added in place of the
aqueous 0. 01 sodi um hydroxi de solution such that the content of titanium
in the biletammbésAdbeoadd 5 ppb, a pol ycarbonate was obtai ned. The
intrinsic viscosity 29.10.2004 -32 and the b value of the polycarbonate

obtained are sh@y ifol Iebieg 1.¢19. Ham004ro32ddres as Com tiv
~~~ 1HNU) HU) MVCVH QINNI 0t 01 . » cfcv' Ul v' vLnU ) ro OONHHERHHGO0BGAGS00000
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 agueous 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

5 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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pol ycarbonate. The intrinsic viscosity of the polycarbonate obtained was
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react or of which the inside surface was lined wth glass and using

hydr ogen €hisdiilddngsthecaearyéon mistone to remove hydrogen chloride,
the reaction mixture was cooled to 45°C to precipitate adducts
and the adducts obtained were separated from the mother
liquor. After purging 10% of the total amount of the mother
liquor thus separated from the system, the mother liquor was
brought into contact with a sulfonic acid type cation-exchange
resin and recycled to the reactor. The state was continued
until the concentrations of the organic impurities in the
system became constant, and when the concentrations of the
organic impurities became constant, the adducts obtained were
dissolved in phenol and a recrystallization was carried out

at 45°C to obtain a purified adduct. The purified adduct was
heated to 180°C at a pressure of 40 Torr to remove phenol until
the phenol concentration in the bisphenol A became 3%, and
further phenol was removed by steam stripping to obtained a
bisphenol A. The content of each element in the bisphenol A
is shown in Table 2. When the polymerization was carried out
as in Example 19 using the bisphenol A as the raw material,

a polycarbonate was obtained. The intrinsic viscosity of the
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as in Exaﬂglg 13 usi ng .t he bi sphenol A as the raw material, a
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pol ycar bonat e obtai ned was 0.35 and the b value thereof was 0.2.
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a bisphenol A was obtained. The content of each element in
the bisphenol A is shown in Table 2. When the polymerization
was carried out as in Example 19 using the bisphenol A as the

raw material, a polycarbonate was obtained. The intrinsic

viscosity of the polycarbonate obtained was 0.34 and the b

value thereof was 2.5.
Comparative Example 9

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

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

aqueous 0.01% nickel chloride solution, an aqueous 0.01%



that the cation-exchange resin treatnment of the reaction mxture after
-renmovi ng hydrogen chloride was not carried out, a bisphenol A was
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Conpar ati ve Exanpl 9 except that an aqueous 0.01%iron chloride solution,
an aqueoﬁgné%‘foﬁgi% edppsntdRt Sheugrenp Aanaddir Sisrhawh AR 04
-37- chromum chloride solution, an aqueous manganese chloride solution,
or an aquéBusPBBdi uRPAYICRERSNE RS added iobtd iz . of tTee aqurentin £i®1%
sodi um hydroxi de solution such that the content of each el ement of the
group A iwiskeshitdgserold Ahsebavelues of the polycarbonates obtained

are shown in Table 2.
Example 21

By following the same procedure as Comparative Example
9 except that the content of sodium in the bisphenol A was
controlled to become 40 ppb, a polycarbonate was obtained. The
intrinsic viscosity of the polycarbonate obtained was 0.34 and
the b value thereof was 0.6.
Examples 22 to 31

By following the same procedures as Comparative
Examples 10 to 13 except that the addition amount of each of
the aqueous solutions of the elements of the group A was
controlled such that the contents of the elements of the group
A became 30 ppb and 15 ppb, polycarbonates were obtained. The
intrinsic viscosities and the b values of the polycarbonates
obtained are shown in Table 2.
Example 32

By following the same procedure as Comparative Example
9 except that an aqueous 0.005% sodium metasilicate was added

in place of the aqueous 0.01% sodium hydroxide solution such



70 ppb, polycarbonates were obtained. The intrinsic viscosities and the b
-val ues of the polycarbonates obtained are shown in Table 2. Exanple 21 By
foll owi ng the same procedure as Conparative Exanple 9 except that the
-content of sodiumin the bisphenol A was controlled j§ BesgEe 40 ppb, a
“pol ycarbonate was obtained. The intrinsic viscosity of the pol ycarbonate
.obtained was 0.34 and the b value theBe8ef was 0.6. Exanples to 31 By
follow ng the sane procedures as Conparative Exanples 10 to 13 except that
the addition anmount of each of the aqueous solutions of the elenents of
the groupthatiehe content duecamd 25 bt he SOTY ENESoRA L kNS £l GIE Ir%]é’f the
group A'It‘)lsé:a.rre 3? ppb agd :éS pr,hpol yc?r bonat els wer e obt ai ne b e’ 4
intrinsic scukrinescanilstbsibyvahdeshofpt t t ai ned are
shown in Table 2. Exanple 32 Byyf ol | ow ngbtﬁ‘gﬁyefg}%g%%ulsgc ?fb‘?ﬁ)%r ative
Exanpl e c¢beaipet bkat shdwaguepus H05% sodi um netasilicate was added in
pl ace 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 obtained. The
intrinsic viscosity and the b value of the polycarbonate obtained are
shown in Table 2. 29.10.2004
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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 phenol at mol ratio of 1 : 11 at a reaction
temperature of 75°C to obtain a reaction mixture. The reaction
mixture was cooled to 45°C to precipitate adducts (the 1st
crystallization) and the adducts obtained were separated from
the mother liquor. After purging 10% of the total amount of
the mother liquor separated from the system, water was removed
from the mother liquor and the mother liquor was recycled to
the reactor. The state was continued until the concentrations
of the organic impurities in the system became constant, when
the concentrations of the organic impurities became constant,
the adducts obtained were dissolved in phencl and the
recrystallization was carried out at 45°C (the 2nd
crystallization) to obtain adducts. The adducts obtained were
further dissolved in phenol to carry out the 3rd
crystallization, the adducts obtained were heated to 180°C at
a pressure of 40 Torr to remove phenol until the phenol
concentration in the bisphenol A became 3% and further phenol
was removed by steam stripping to obtain a bisphenol A. The
bisphenol A obtained was analyzed by a liquid chromatography.

Also, iron in the bisphenol A obtained was analyzed.



riMro

ro -~100, ~0~Dl 01 A D~OM TI "Ln%OwW®%®0t 0 ro

-Vl 01lcoQ nLnl 1)1 fIInl ALnNNLnl I M Ln"w rl1 O.-4NWVa a@égébj-4Hl-4 WMO .-l
NIln 10 N NOOr- (M ri NNNNNNN NVM . WANANANNNANNY 29. 10.

29.10.2004
-4]-

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 pPressure 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 ppb. Furthermore, when an aromatic
polycarbonate was obtained by polymerization using the
bisphenol A by the same manner as in Example 33, the intri{lsic
viscosity of the aromatic polycarbonate obtained was 0.34 and
the b value showing the hue of polymer was 1.5. The results

are shown in Table 3.

N M




-40 Exanple 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 nodi fied by cysteam ne as a catal yst, acetone was reacted with phenol
at nol ratio of 1 : 11 at a reaction tenperature of 75C 49 QPbghy a
“reaction mxture. The reaction mxture was coeled to 45C to precipitate

" adducts (the 1st crystallization) and,the adducts obtained were separated
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| iquor and _the nother |iquor was recycled to the reactor. The state was
continued until the oofefit tagdQR%es OT [ (R 18T GRIHCpd JPYT T T e H—the—psyst em
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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 cocmpcound group A by the liquid



The reaction of 102.6 g of the bisphenol A and 105.9 g of di phenyl
carbonate was carried out with stirring using tetranethylamonium as the
catal yst by reducing the pressure to 15 mrHg and increasing the
‘tenperature to 240C. The reaction of the reaction product obtai ned was
-carried out in a thin-filmtype reactor at a pressurng, gf »ofHg and a
tenperature of 260C to obtain a prepol yrrer The prepolynmer was further
“pol ynmeri zed at 280C and a pressure of %) to obtain an aromatic
polycarbonate As the result thereof, %e |ntr|nS|c viscosity [1] of the
aromatic E ﬁé arbonat obt ai ned. was E and the b value show ng the hue
of the po 5 Patpe Yrﬁéeqaé%ﬁtéa?é% dvth Ghe R er 3t iGonpesht avea
Exanpl e 15 |,ow n he same procedure as Exanple 33 except that the
number ofoﬂ“h h@r%&tsﬁhiel ifon ShEs 1ordrided @ o ksdamity o bi tiphenobmat ias
obt ai ned. The bi sphenol A obtained was analyzed by the Iiquid

chr omat ogPSbNﬁarN%@tq b tevimashtwasg 0i3bramhaihye dd waeku@S ippbeof was
Furtherm)re when an aromatic pol ycarbonate was obtai ned by pol ynerization
usi ng thel %lsphenol A by the sanme manner as in Exanple 33, the intrinsic
viscosity of the aromatic pol ycarbonate obtained was 0.34 and the b val ue
showi ng t Rsanpaéeofi€ol yner was 1.5. The results are shown in Table 3.
29.10. 2004 -42 Table 3 Organic InpuritiesRatio of of peak

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 ligquor 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
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absorption peak area of the bisphenol A the intrinsic viscosities of the
aromati c tﬁ@?yc%%%’ﬁﬁ’ﬂ@é obt aphkeinede 0285 amall Y288 regpethievelygand the
b values were 0.2 and 0.6 respectively. Conparative Exanple 16 Wen an
aromati c U yBR boanaBhyast e spar tdt 8y tder apsogptawn pbekpot¥aEIdZ ahieon by
the follow ng the sane procedure as Exanple 34 except that the conpounds

of the comuuuydoypoup Bweas hbidesh techhehatbséhst SoM s Rlafa ¥t he

absorption peak areas of the conpounds of the conpound group A by the

|'i qui d 29.His@0eA01 43k, In addition, in the compound group B, the
absorption peak area of the compound having a molecular weight
of 308 detected was 9 ppm to the absorption peak area of
bisphenol A. Also, the iron in the bisphenol A obtained was
.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 except.:

that the number of the crystallization was changed to twice,

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



chromat ography becane 2.5 x 10-3 to the absorption peak area of the
- bi sphenol A, the intrinsic viscosity of the aromatic pol ycarbonate
obtained was 0.34 and the b value thereof was 1.1. Exanple 36 Using a

sul foni c aci d-base ion-exchange resin of a crosslinking degree of 4% of
“which 17% of the whole sulfonic acid groups was nDdified2%306%§¥eanine as
a catalyst, acetone was reacted with phenol at nol ratio of 1 : 11 at a

‘reaction tenperature of 80C to obtai nda@-reaction mxture. The reaction

m xture was cooled to 45C to precipitate adducts (the 1st crystallization)
and the adfuaieeebtsy Rk eI, S€PeK AbRLcEpPabnlhe Rt Rer Liguar. After
purgi ng 10% of the total anﬁﬁ%t of the n%tﬂgpgfiaggrsggngngdoFrS & he

system wabgbrpas Jre/puad aT{]éé)énéf'etHQtQSﬁ\R{;LHHmr‘g‘ﬁgi bhgﬁg‘%ger ) quor was

recycled to the reactor. e state was contrnde nBeRt t& i ons
when

of the or I Syl Listies _i.n syst ecane copstant, t he
concentra?ﬁ%ngbgggﬁﬁékg}g§ﬁ$bgpgﬁu¥?tfgé Sbrfst adth addid igadudns

obt ai ned %ﬁ e dissol&ed i n q?en | apd the  recrystallization was carried
out at 45 %‘t%%’“@ﬂ&“ cPHRERBIFi 241G RForetdpraPaakriies £ The addpotiad

obtai ned were further dissolved in phenol to carry out the 3rd

crystal | | DaViBA, & o 5 whighheef weP® detectiedowdB80E3appmatpr egeur e of
40 Torr to, renove phenol until the phenol concentration in the bisphenol A
becane 39%BAATPEACHePETerte2000b26phendd A.

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 Pol ymer
Phenol oP’ - Chromans compound | molecula (ppb) | b value
BPA group B r
weight
308
Ex.36 32 57 31 15 ppm 9 ppm L 0.1
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



was renoved by steam stripping to obtain a bisphenol A When the bisphenol
- A obt ai ned was anal yzed by the liquid chromatography, the sumtotal the
absorption peak areas of the conpound group B was 15 ppmto the absorption
-peak area of the bisphenol A In addition, in the conpound, gf9gps B, the
“absorption peak area of the conpound having a nol ecul ar wei ght of 308
detected was 9 ppmto the absorption peak area of bisphenol A Also, the
“iron in the bisphenol A obtained was & yzed. The reaction of 102.6 g of
t he bi sphenol A and 105.9 g of diphenyl carbonate was carried out with

stirring asmppurtad r afiethyl ampdwwa agrbhg Cat %B¥§£n£ybg}%%ﬁgg%itvge

pressure to 15 nmHg and increasing the tenperature to € reaction

of the reabtrioata thy PEISH v Ot &h &tk Was, Gard t in, .a.thip-filmtype
reactor at a pressure of 4 nmrHg and eﬁ({eﬂrr%grxgtétfreeogft 1§ EpresiPd &

prepol ymegs EhenoreRd W t her .pol ynerized at 280C and a pressure
of 0.5 mHg to obtain g%rzfﬁgﬁ;ﬁ{%%%%ég*%%gygpngsgtrp@pr 8s blelc amee 280f |,

the intrigsiC ¥hyCco§! [11]. . of the aronpiic polycarbonate obtained was
0.35 and PRE/baRg 00 ﬁs%’%v‘der?]g"%%tel‘f@ey&ﬁ 8 BictRhenol Bas thelintménsdsul t

are showngi l.e 4 arative Exanple 17 By follow ng the sane
procedur evggcé%lér%ees ?gogﬁge?)’fom?ﬁéf’ R/ GAKRRIa e s taket adimed alelriez 8t 38N Was

changed tg tvvizge a bi sphenol A was obt ai ned. When t he bi sphenol A
obt ai ned #AS 29 19. 366P€c45.vely 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



anal yzed by the Iiquid chromat ography, the sumtotal of the absorption

- peak areas of the conpound group B was 88 ppmto the absorption peak area
of the bisphenol A In addition, in the conpound group B, the absorption
-peak area of the conpound having a nol ecul ar weight of 308 detected was 53
"ppmto the absorption peak area of bisphenol A Al so, t he?dnt@Mt of iron
.anal yzed was 25 ppb. Furthernore, when using the bisphenol A a

‘pol ycarbonat e was obtained by pol ynerigi-ng as in Exanple 36, the intrinsic
viscosity of the pol ycarbonate obtained was 0.34 the b value thereof

showi ng theehmethkrt heqpelrywas wasyLiéd fBEcfES re shown in Table 4.
Table 4 Organic |npurityRatio of aiea Lo pea{lg(%%‘éﬁ{’gm af’é% 3 EpA M

Lol a1 Conmoume etk e len LR LY S SRRl e
SR S T R e MO

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-1-naphthol and 67 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



When each aromatic pol ycarbonate was obtained by a polynerization by the
- sane manner as Exanple 36 except that to the bisphenol A obtained in
Exanpl e 36 were added the 29.10.2004 -46- conpounds of the conpound group
... B, obtained by preparative chromatography fromthe reaction m xture
" obtained in Exanple 36 such that the sumtotal of the co?pddndddroup B
becane 25 ppm and 40 ppmrespectively to the bisphenol A the intrinsic
“viscosities of the aromatic polycarbongées obtained were 0.35 and 0.35
respectively and the b values were 0.2 and 0.6 respectlvely Conmparative

Exanmple 1 ow n roced Ie 37 except that the
conggundstgfay %Qééng%UQSESESE% r'e a d%gﬁ UBFS&H&%@¢gﬂrsﬁéﬁfthat

the sumtotal .of the compound g cﬂg B becane 70 ppnlto t he bi sphenol A, an
aromatic bBItf&é‘rsdané{ﬁéco\ﬁ/&§Yobﬁ higfe§hByPRbyGatPPRatieorht & heedntas 0si3S
car bonat e obtained was 0.34 and the b val ue thereof

V|5005|ty of, the
was ANg, he éyégg/hé? nIPevsngf bRechye @fhddwe inmlyrehawge Oesi Thef

mhlch 1596of t he whol e sulfonic acid groups was nodified by cysteanm ne as
a cat al ystesaddtofrevashqwaciedlalie phenol at nol ratio of 1 : 12 at a
reaction tenperature of 75C to obtain a reaction m xture. The reaction

m xt ure whempaxiatd ver Rieample bleci pitate adducts (the 1st crystallization)

and the
By following the same procedure as Example 39 except

that the number of the crystallization was changed to twice,
a bisphenol A was obtained.

As the result of énalyzing the bisphenol A obtained by
the liquid chromatography as in Example 39, the sum total of
the l-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 Exznple 39 was added 5, 7-
dimethyl-1l-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



adducts obtai ned were separated fromthe nother liquor. After purging 10%
-of the total anpbunt of the nother |liquor separated fromthe system water
was renoved fromthe nother |iquor and 29.10.2004 -47- the nother |iquor
-was recycled to the reactor. The state was continued until the
concentrations of the organic inpurities in the systgmbegape constant,
when the concentrations of the organic inpurities becane constant, the
-adducts obtained were dissolved in phgnol and the recrystallization was
carried out at 45C (the 2nd crystallization) to obtain adducts. The
adduct s obtai ned were further dissolved in phenol to carry out the 3rd
crystal | &éndt il®® ppre addpetsivbt dimetheebd sipbared th, 1I8GC amtaips&ssure of
40 Torr to renove phenol until the phenol concentration in the bisphenol A
becanme 3% andsfitikles f pirenalromaas o pobyed rbynsttesTobitEippidigere 0bBaIin a

bi sphenol A. As the result of analyzing the bisphenol A obtained by the
liquid ghaomatgyrapbpeckivediyneidy! tAenaphdDheandiehie’- di. metdnd - 0. 7

1- napht hol were detected as 1-naphthol derivatives and the sum total of

t hem was rd@pRRMivAl1S0, When the analysis of the conpound group B and iron
was carried out, théy were 11 ppm and 2 ppb respectively. The reaction of

102.6 g %WM@NS. 9 g of diphenyl carbonate was carried

out with stirring using eframet hyl ammoni um as the catal yst by reducing

the pressure tg, 12, /WEQ;aRdHLACE i Lem 0C.

reacti on of theBYegStl onlggoabgt sg t%a?%g%%\?/\jéls caﬁ iaée%grg%%gi %6 &CZB%
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 cbtained 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-l1-naphthol was added in place of 5,7-
dimethyl-1-naphthol such that the sum total amount of the
l-naphthol derivative became 80 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 0.3.
Comparative Example 21

By following the same procedure as Example 40 except
that the addition amount of 6,7-dimethyl-l1-naphthol was
changed such that the sum total amount of the 1l-naphthol

derivative became 250 ppm to the bisphenocl A, an aromatic



athin-filmtype reactor at a pressure of 4 mmHg and a tenperature of 260C
~to obtain a prepolynmer. The prepolyner was further polynerized at 280C and
a pressure of 0.5 mmtHg 29. 10. 2004 -48- to obtain a polycarbonate. As the
-result thereof, the intrinsic viscosity (1I] of the polycarbonate obtained
"was 0.35 and the b value showi ng the hue of the pol yjenowWape0. The
results are shown in Table 5. Conparative Exanple 19 By tollow ng the sane
"procedure as Exanpl e 39 except that thg _nunber of the crystallization was
changed to twi ce, a bisphenol A was obtained. As the result of analyzing

t he bi sphenol A obtained by the liquid chromatography as in Exanple 39,
the sum t BCAlYCHroaneta.- washt RBLadeeidvary vdhenapo29meppgmatAlso, whehet he
anal ysis of the conpound group B and iron was carried out, they were 72
ppm and 22ngph nsdspedisicvsliyy EfirtHepobyearbheatesobgaihbe wisphatoind, a
pol ycar bonat e was obtai ned by the polynerization as in Exanple 39, the

i ntrinsicthiestosiduefthéheopokysal bpnate obtai ned was 0.36 and the b val ue
showing the hue of the polymer was 1. 5. The results are shown in Table

5. Exanpl egaA@ ad 41 When each aromati c pol ycarbonate was obtained by the

pol yneri zation-by the sanme manner as _Exanple 39 except that to the
bi sphenol | A obt fii ne@<##iEXAMRNTEtBO walatiddedi| SRatao of
(weight ppm) sum peak areas
total of of
op’ - 1- compound ( E‘eb) ll:olyr;\er
Phenol BPA Chromans | naphtho | group B to PP vatue
l to BPA| peak area
of BPA
Ex 39 25 48 25 46 ppm 11 ppm 2 0
C'1:“ 23 | 275 128 294 ppn | 72 ppm 22 1.5

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

Ex: Example C. Ex: Comparative Example

Example 43

A mixture of 3% water and acetone and phenol at a mol
ratioof 1 : 5was placed in a glass-made reactor and maintained
at 50°C. In 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



di et hyl - 1- napht hol obtai ned by preparative chromatography fromthe
-reaction m xture obtained in Exanple 39 such that the sumtotal anount of
t he 1-napht hol derivative becane 80 ppm 29. 10. 2004 -49 and 150 ppm
-respective to the bisphenol A the intrinsic viscosities,gfiq 25:0 aromatic

" pol ycar bonat es obtained were 0.35 and 0.36 respectively and t e4b val ues
were 0.2 and 0.7 respectively. .Conparative Exanple By follow ng the sane
‘procedure as Exanple 40 except that tfe addition anount of

5, 7-di net hyl - 1- napht hol was changed such that the sun total anount of the

1- napht h@pr widra wanioree lpeoamel 250cippths® the Bhepanorherddy 2 O5RL L §
pol ycar bonate was obtai ned by the polynerization. The intrinsic viscosity

of the pahgcarispairm 0B didtemevss,0.a3% FudtHdle dhedb e, Sper+ 1-
Exanpl e 42 By follow ng the sane procedure as Exi?rrpl e 4055%‘%8%"&%%%

6, 7 di meylan-Sephpbohg ves e ta Pbagsnghol. 7 d ?ﬁ&h%'o;#ée”@%hggﬂ]‘  Sueh

that the sumtotal anobunt of the 1-napht erivative bec o]

t he bi spheroal_ A, L& POk YC. .oht,ai ne t he

pol yner i ?é??orﬁﬁm%heyﬁl%??&lgﬁg %#%c%g}?yqq%&q%}lpcﬁ%%?ﬂo%‘i%IBB?a‘?ﬁ%d was
0.35 andpfie gm/afa%lg:greof was 0.3. Conparative Exanple 21 By follow ng
t he sanme procedure as ahpl e 40 except

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
isomexr is 270 ppm, which was almost same content in a

commercially available bisphenol A. When a polycarbonate was



that the addition anount of 6, 7-dinethyl-1-naphthol was changed such that
~the sumtotal anpunt of the 1-naphthol derivative becanme 250 ppmto the

bi sphenol A, an aromatic 29.10.2004 -50 pol ycarbonate was_obt ai ned by the
.pol ymeri zation. The intrinsic viscosity of the polycarbofdt®-88ai ned was
" 0.35 and the b value thereof was 1.2 Table 5 Organic InpurityRatio of Ratio
- of eight msunpeak areas total ofof ,lggonpoundFePol ymer Phenol OP

"Chr omansnapht hogroup B to(ppb)b value - BPA 1 to BPApeak area of BPA Ex
3925482546 pmll PPM20 C. Ex 1923275128294 ppniv2 ppnR21.5 OP' - BPA

é)( 2- Hydrolxypherd ) b2- (thehy dodyyplrdnpk ipropase E@mgxanml £ G-si'?@ tlae
nparati ve Exanple Exanple 43 A m xture of 3% water and acetone€ and phenol
at a nol 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 6.
Example 44
By following the same procedure as Example 43 except
that 9,9’~dimethylxanthene obtained from the mother liquor of
the 1st 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 bisphenocl A became 1.6 ppm, an
aromatic polycarbonate was obtained by the polymerization.
The results are shown in Table 6.
Comparative Example 23
By following the same procedure as Example 44 _ except
that 9,9’'-dimethylxanthene was added to the bisphenol A such
that the content of 9,9’-dimethylxanthene in the bisphenol A
became 3 ppm, an aromatic polycarbonate was obtained by the
polymerization. The results thereof are shown in Table 6.
Exanple 45
To the bisphencl 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 react ion



ratio of 1 : 5 was placed in a glass-nmade reactor and nmai ntained 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 distilled to renove the hydrogeQ ﬂj@bb de gas,
after adding water such that the concentrati on becane 3% f e reaction

. mxture was cooled to 45C to preC|p|tat§ adducts (the 1st

"crystallization), and the adducts obt &°A&d wer e separated fromthe nother
| i quor. The adducts obtained were dissolved in phenol, recrystallized at
45C (the @@ caystiald iozat iaen)in ExmnpEddurd s il Aegy YREE Jheatsd 0 480C at
a pressure of 40 2 9.10.2004 -51- Torr to renove phenol such that the
phenol cohseder&tion in the bisphenol A becanme 3% and further phenol was
removed by steamstripping to obtain a bisphenol A The contents of 9, 9
-di met hyl xaptBege 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

carbonatg was carriedout w tBisphenoli Ag usi ng| tmeilyaaridngk aFRBYTHY t he
cat al yst |by reducing r re E% andttfﬁaﬂﬁa5|ng the
t enper at Yre—t0240C ThpMP @%ﬁf n g% } e 'r eatt ivamcasiaguct ot ¥RHEI whs
carried quEdeAPLe 4hih-fil%ndtype reacté@ at _al pregsube of |4 mbigr and g
t enper at Lr5°8‘?a?€§r\gt D obtain a grepol gbner The proeggl ynef ?%urt hier
po|yrrer|LU rd—a—pressurle-—of m'ri— to gobtainla po ar bohat e.
As the rdepemplhe 441, T 15> 0.36

omparative

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 ratio of 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



intrinsic viscosity (rl] of the polycarbonate obtained was 0.35 and the b
~value showi ng the hue of the polyner was 0.1. The results are shown in
Tabl e 6. conparative Exanple 22 By foll owi ng the sanme procedure as Exanpl e

-43 except that the nunber of the crystallization was changed to once, a
" bi sphenol A was obtained. The contents of 9,9'- dinetlyhxampbhene and in the
bi sphenol obtained are shown in Table 6. Also, the content of
2, 4" -bi sphenol A which is an isonmer 454-270 ppm which was al nost sane
content in a commercially avail abl e bi sphenol A \When a pol ycarbonate was
29. 10. 2004 -52 obtained by the polynerization as Exanpl e 43 using the
bi sphenol@®, 4eHe {RDRI e ‘if‘i%ﬁ:%sli]tva&flocr’r?e 11 §RER bBnACE VSt -ai nEdewas
0.35 and the b value show ng the hue g_ the polyner., was 2.5. The results
are showfdH TEDIPE IERIAMATE 2UrBjeF JIHh e %8 RRERO bt €@ty @4t Exanpl e
43 except that 9, 9' -dinme thylxanthene obtained fromthe nother |iquor of
the 1st &t iTkysonl bbtathen itheeEradwcE sagbpgingd werepheatedeto
chromat ogr aphy was added to the bi sphenol A obtained in Exanple 43 such
t hat t he 180Gkat aprEBuravliehfoxatdeesove phendl spiteinbithé prenok 1. 6
ppm an aromatic pol ycarbonate was obtained by the polynerization. The
results arencémtmatnofabhetlte blCephanatli keodxampl3® 28Bd 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-



By follow ng the sanme procedure as Exanple 44 except that 9, 9

- -di net hyl xant hene was added to the bi sphenol A such that the content of 9,
9' -di met hyl xant hene in the bisphenol A becane 3 ppm an aromatic

-pol ycar bonate was obtained by the polynerization. The results thereof are
“shown in Table 6. Exanple 45 To the bisphenol A obta2d%é8-4494Exanpl e 43 was
-added an aqueous 0.01% iron(ll1) chloride solution such that the content

'of iron in the bisphenol becane 70 pplkys After nelting the bisphenol A and

sufficiently stirring, diphenyl car bonat e and tetranet hyl amoni um

hydr oxi dﬁg)@&cﬁﬂq&q andyt h’e4L@@QH\EQHy%%hJ:Qm%QO%néBeaW‘?ls CRERdRE gyt as in

Exanpl e 4 heresuts are shown in "Table 6. Table 6 Bi s henol APoI

130. 3100 30 Mt bnar it DS L PRBLL AR R YR 1 12698 L o613R0. 5

gogpar at 'tt ey:%:oarﬂ{{)%rg%?fg,]é)o 35015phen nP'I? w?n.‘ 6%% ?égllsomer, was 200
ppm which was almost same content as a commercially available
bisphenol 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 1lst
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 Dbecame 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 bisphencl A such that the content of 2-(4-

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



Exanpl e 46 Using a sulfonic acid-base ion-exchange resin of which 10% of
- the whol e sulfonic acid groups was nodi fied by cysteam ne as a catal yst,
acetone was reacted with phenol at nol ratio of 1 : 12 at a reaction
‘tenperature of 80C to obtain a reaction m xture. The reaction m xture was
“cooled to 45C to precipitate adducts (the 1st crystad9-19e4408n) and the
adducts obtained were separated fromthe nother liquor. After purging 10%
'of the total anount of the nother |iqgths- separated fromthe system water
was renoved fromthe nother liquor and -the nother liquor was recycled to
t he reac&pr The state was _ _conti.nued.unti concen%tatlo s, of the

i

organi c 'ﬁﬁﬁl?l% PR ?ﬁba§§§F§ﬁfb88é%§aE ﬁgﬁgﬁ WaghBRtEhBEEoR¥ehbPrat i ons
of the gHylc |n$ur|t|es ecane ﬁonstg t he adducts obtai ned were
dlssolve@q MHeh®? CART - t hENFeEPYULES| FDSERBH R&E &hPWRed To@RAke 10- 2004
-54 at 45C (the 2nd crystallization) to obtain adducts. The adducts
obt ai ned B¥aRkr4Per di ssolved in phenol to carry out the 3rd
crystallization, the adducts obtained were heated to 180C at a pressure of
40 Torr to renmpvko pihenbh spheiniolt Aeophehoed Yoks@mplst idénwas atdeli aphenol A
becane 3% and further phenol was renoved by steam stripping to obtain a
bi sphenolaquedhs 0 .cblt emidiafm Byd4okjideosybhenyh s thattr t et &yhednoenman and
the content of each elenent of the group A in the bisphenol A obtained are
shown i n dfaldciilum Thetheasispnendl 10 DeBageob 0t fiso bi sEeroheAtand 4Q6. 0

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 solution, an agqueous 0.01% chromium

(III) 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,



g of di phenyl carbonate was carried out with stirring using

- tetranet hyl ammoni um as the catal yst by reducing the pressure to 15 nmhHg
and increasing the tenperature to 240C. The reaction of the reaction

- product obtained was carried out in a thin-filmtype reactor at a pressure
“of 4 nmmHg and a tenperature of 260C to obtain a prepg \ResgoqThe prepol yner
was further polynerized at 280C and a pressure of O. nnggi to obtain a
"pol ycarbonate. As the result thereof,.sphe intrinsic viscosity (rl) of the
pol ycar bonat e obtained was 0 .38 and the b value showi ng the hue of the

pol ymer . esults ,are. shown jn Table 7. Conparative Exanple 24

By foll ow\@%fqtb#ea%—gﬁ%a%? o%%%u?%t%%néarrﬁ:k@ A& s¥ddeptthaupat tare mneber  of

t he crystalL%&g;éog was changed to twi ce, a bisphenol A was obtained. The
- 29:

contents of 10. 2004 -55- hydroxyphenyl)-2,4,4-trinethyl chroman and

each eleﬁgnt o[ gggug A in the bisphenol A obtained are show in Table 7.

Al so, t —=&~- bi sphenol A, which is an isoner, was 200 ppm

whi ch was al nost_ sanme content as a commercially available bisphenol A

Furthernore, whd¥ £PdNDINE Sams poicsidate s as ttheammll ¢/91e30 21 isan as i n

Exanpl e 46 using the bisphenol A, the intrinsic viscosity of the

pol ycar bR bbt Brfted vtaisadd3ricandnchmth val eachhes@odosHowong kg hue of

the polyner was 2.0. The results are shown in Table 7. Exanples 47 and 48
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.




By follow ng the same procedure as Exanple 46 except that

- 2-(4-hydroxyphenyl )-2,4,4-trinmet hyl chroman di spensed by di spense

chromat ography fromthe nother |iquor of the 1st crystallization obtained
.in Exanple 46 was added to the Dbisphenol A obtained in Esgmy.eodf such
“that the content of 2-(4-hydroxyphenyl)-2,4,4-trinmethylchroman in the

.bi sphenol A becanme 25 ppm and 40 pp®1respectively, aromatic pol ycarbonates
‘wer e obtained by the polynerization. The results thereof are shown in
Tabl e 7. Conparatshve Exanple 25 By foll ow ng the sanme procedure as Exanpl e
47 except that % (4-hydroxyphenyl)-2,4,4-trinethylchroman was added to

t he bi sphenol A %?ch that the content of 2-(4-

hydr oxyphenyl )-2,2, 4-tri net hyl chroman in the bisphenol A 29.10.2004 -56
became 60 ppm arg aromatic pol ycarbonate was obtained by the

pol ynmeri zation. Bhe results thereof are shown in Table 7. Exanple 49 To
t he bi sphenol A gbtained in Exanple 46 was added an aqueous 0.01% sodi um
hydr oxi de sol uti such that the content of sodiumin the bisphenol A

becane 90 ppb. Afier nelting the bisphenol and sufficiently m xing,
di phenyl carbonat® and tetranethyl anmoni um hydroxi de were added thereto
and the polynerization was carried out as in Exanple 46. The results
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t hereof "are shown in Table 7. Exanples 50 to 54 By follow ng the sanme
- procedure as Exanple 49 except that, in place of the aqueous 0.01% sodi um
hydr oxi de sol ution, an aqueous 0.01%iron (I11) chloride solution, an
.aqueous 0.01% nickel (11) chloride solution, an aqueous 0.01% chrom um
“(1l'l) chloride solution, an aqueous manganese (1) ch9nod®o4sol ution, or
an aqueous lead (lI1) nitrate solution was added to the bisphenol A
~respectively such that the content of the elenent of the group Ain the
bi sphenol A became 60 ppb, each pol yc@?bonate was obtai ned. The results
thereof are shown in Table 7. Exanple 55 By follow ng the sane procedure
as Exanpl BX30Pdge&® that the content of sodiumin the bisphenol A becane
40 ppb, 29.10.2004 -57- a pol ycarbonate was obtai ned. The results thereof
are shown in TablmiftuEgaafl 8% GStep S6dBycévbhevang pRensaNEB: Pi geedur es
as Exanples 50 to 54 except that the addition anount of each aqueous

sol uti on rabavadfiilng 3 haseh baeed iof atdl%ﬁ%é\r‘é@%t‘b&néﬁeldaeiq,t%{qbba hat
the content of each elenment of the group A becanme 30 ppb and 15 pp

irﬁs'rl)'g(t:)} Lngyggﬁéyg%ggﬁﬁ@t@@aty@f & AR S Jﬁforf&éuéég JdENSLL, 214 shown
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 [1] 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 bisphencl A was obtained. .The contents of 2,2,4-
trimethylchromene and iron in the bisphenol A cobtained are
shown in Table 8. Also, the content of 2,4’ -bisphenocl 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.
Exanmple 67

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



W. ~~.c~0.0.0.0.0.7.0~.0V~.0".0.0.0.0 w yNNNNONNNNCI NNNNNNNNNN za000
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M. DO V' 1V1V) V1V1kn%0  WIMANUVANNNAN ~VWWAWNANAWY 29. 10. 2004 - 59 Exanpl e 66 A
-m xture of 3%water and acetone and phenol at a nmol ratio of 1 : 5 was
" placed in a gl ass-made reactor and mai ntai ned at 55@9.l10.2d002 state, a

.hydrogen chl ori de gas was blown in 61-

obtained by the polymerization. The results thereof are shown

in Table 8.

comparative Example 27

By following the same procedure as Example 67 except
that 2,2, 4-trimethylchromene was added 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 69

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. Afternmltingeachbisphenol}\andsufficiently
mixing, diphenyl carbonate and tetramethylammonium hydroxide
were added to each bisphenol A and the polymerization was
carried out as in Example 66. The results thereof are shown

in Table 8 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 S
Example 67 3 10 0.35 0.7
Comparative
Example 27 7 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



the m xture to initiate the reaction. After alnost all of acetone was

- consuned by the reaction, the reaction mxture was distilled to renove the
hydrogen chl oride gas, after adding water such that the concentration
became 3% the reaction mxture was cooled to 45C to precipitate adducts
" (the 1st crystallization), and the adducts obtai ned dRede.-Z8parated from
“the nother liquor. The adducts obtai ned were di ssolved in phenol,
'recrystallized at 45C (the 2nd crystatbdzation), the adducts obtained were
heated to 180C at a pressure of 40 Torr to renove phenol such that the
phenol cone@USTHRIAN Appr ides Pi gppenol A became 3% and further phenol was
renmoved by steamstripping to obtain a bisphenol A The contents of
2,2,4-trimethylc 8 hE in the bjsphenol A obtained are shown in
Table 8. The realglthiggiﬁ{l%? a@ﬁ!‘aiéegfbﬁfg‘%ﬁ’% heBoVea bewls 330l ar g ofi phenyl
car bonat e rei out Wi th stirring using tetranethylammonium as the
cat al yst gﬁg abc{ h’g’quﬁ L PTePR RS RsiiGdatbei hdsphsinnd Bhas the
tenperatu;.?wt g‘a%4q__c. The  reaction of the reaction product obtained was
carried olf i me g iR ang M r A& ;e i culmeksures of s df gHYs apgy @

t enper at uk?tOf ,260C tg obtain a prepolyner. The prepol yner 29.10.2004 -60
was further -pl ri 2ed QRTIBOC #5¢Sa puelswae obt@calmMmiigsko opt@in a
pol ycarbonate. As the result thereof, the intrinsic viscosity [ri] of the
pol ycar bofiGVEXERYaIRER ikes! £B5 thmd taresgm et sHaWeAE hhe hue of the
pol ymer was 0.1. The



results are shown in Table 8. Conparative Exanple 26 By foll ow ng the sane
- procedure as Exanple 66 except that the nunber of the crystallization was
changed to once, a bisphenol A was obtained. The contents of 2,2, 4-
-trimethylchronene and iron in the bi sphenol A obtained are shown in Table
" 8. Also, the content of 2, 4' -bisphenol A which is an bsoi@hgopas 290
.ppm whi ch was al nost sale content of a comercially avail abl e bi sphenol A
‘Furthernore, when a pol ycarbonate waséabtai ned by the polymerization as in
Exanple 66 using the bisphenol A the intrinsic viscosity of the

pol ycar bonat gigkt ai ned was 0.35 and the b value showing the hue of the
polymer was 2.5. The results are shown in Table 8. Exanple 67 By follow ng

t he sane procedyre gs; Ex: : ex t ta, the bisphenal A obtained
in Exanplei66 mgs ag§§§¥qggégf§g-tr%ﬁ%&ﬁﬁ%gﬁrone e dPg§€ﬁ§5ﬁ£B§ digﬁense
chronatogragh fromthe nother |iquor_of the 1st crystallization obtained
in Exanpl @éréﬁc’:ﬁgt'haﬂtntﬂepc’? Qf Proparipgne hksphemede AiRYt he
bi sphenol A becane 3 ppm _an aromatic pol ycarbonate was 29.10. 2004 -61-
obt ai ned byeeRELPEI yREENPAt i aRd TReekeRrel t scemzaebingr etsovwneacnidabl e 8.
conparative Exanple 27 By follow ng the same procedure as Exanple 67 except
mixture obtained from the reaction of phenol and acetone

with an absorbent,

wherein said high-quality bisphenocl A has content of
sodium is not more than 80 ppb %nd the content of each
element of group A consisting of iron, nickel, chromium,
manganese, lead, and molybdenum is not more than S0 ppb,
and is selected from the groups (b) to (g),

(b) A high-quality bisphenocl 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
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



that 2, 2, 4-trimethylchronene was added to the bisphenol A such that the
content of 2,2,4-trinethylchronmene in the bisphenol A becane 7 ppm an
aromati c pol ycarbonate was obtai ned by the polynerization. The results
.thereof are shown in Table 8.  Exanples 68 and 69 An aqueous 0.01% i ron

" (111) chloride solution was added to the bisphenol A obtd?nkd20% Exanpl e
.66 such that the content of iron in the bisphenol A became 20 ppb and 70
'ppb respectively. After nelting each_pjsphenol A and sufficiently mixing,
di phenyl carbonate and tetranet hyl ammoni um hydroxi de were added to each

bi sphenol éjgnfglhggtpgj:yr’ga}{% z%%&ev%s. g Car ri dB(ﬁgt g%% iSp %Eﬂzgng‘lﬁe)osg. The

results théréof are shown n elow Ta

carbonate property ChropeneFe (pph)lIntrinsich Value (PPMviscosity Exanple
661100. 350‘?‘1‘*0&#‘5&%‘?%? Egarﬁhee A5and BOgP ‘*‘8%1@).13%@9“765
Conmpar ati ve Exanple 277100. 361. 5 Exanpl e 681200. 350. 4 Exanpl e 691700. 361
Chronene: 2;2, Mk/Mirtts) chwhddendiesp g 20bg 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 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 107® 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



-62 | NDUSTRI AL APPLI CABI LI TY The hi gh-quality bi sphenol A gives |ess
~coloring of the aromatic pol ycarbonate prepared using the bisphenol A as
the raw material and nol ded, and particularly, is useful as raw materials
. of optical uses such as optical disks, etc. severely reglijpeshgsor the

" transparency and the hue. 29.10.2004 -63 Cains 1. A hi gh-qual ity

bi sphenol A obtainable by conprising, in a process of preparing a

- bi sphenol A by reacting phenol and acefone, contacting the reaction

m xture obtained fromthe reaction of phenol and acetone wth an

absor bent,_wherein id hi ual.ity bi phe A _has_content of odiumis
ot rore. 1ARVEGER o oo PP R et aChd BARR Ot dPenai oP SRR S kst ot | ng
of iron, nickel, chron1un1 manganese, | ead, and nolybdenun1|s not nore
than 50 ppdS a&nF}uerkl éct%ifﬁamqlmer&r o%p§6(59)ec=ttdv(a;1)y g¥Fha that

hi gh-qual ity bisphenol A wherein a neasurenent is carried out by a high
per f or mancEréonquike dhridnstogprap@f | sthehi véagusement esso st®elmimadesessol um
having an i nner dianmeter of 4.6 mMmand a | ength of 250 rmm packed with an
adsor bent Hptéeinethdyihondangoan obcthdecydagimmen®, ahcghrayie spheri cal

silica gel having a pore dianeter of 100 angstronms in an anmount 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
;he 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 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-quality bisphenol 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;




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 of 29-10-2004'2$40 348
“eluent A: the eluent Bis 1 : 1 and the flowrate of the sumtotal "of the
,eluent A and the eluent B becones 0.9 m/mnute, while keeping the flow
-rate of the sum total at constant, a_g%qdient operation of increasing the
rate of the eluent B fromb5 mnutes after the initiation of the
measurenent 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 &the neasurenent is carried out, and then when the

bi sphenol A is anal yzed byw,a ultraviolet detector of a wavel ength of 254
nm the sum tota'~g :;ﬂabsorptig& peak areas of conpounds el uted between

the tinme of f B 5 mnutes to mnutes is not nore than 2.0 x 10-3
as the rate to i on peak area of the bisphenol A (c) A

hi gh-qual ity bi ﬁdi?erein a neasurenent is carried out by a high
performance liquid chro ography in which a stainless steel-made colum
havi ng an inner dianmeter of 4.6 M and a | ength of 250 mm packed with an
adsor bent obtai ned by bondi ng an

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 bisphenocl 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-gquality 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 bisphenol A and phenol and a
mother liquor containing phencl from the reaction

mixture obtained, contacting the mother liquor with an



octadecyl. group to a high-pure spherical silica gel having a pore

di aneter of 100 angstrons in an anount of 15% of the silica gel is

mai nt ai ned at 40C, using an 2 9.10.2004 -65- aqueous 0. 1% phosphoric acid
.solution and acetonitrile as an eluent A and an eluent B E@SF§S%b%ely such
"that fromthe initiation of the measurenent to 5 minutes ‘after the
initiation of the nmeasurenent, the ratio of the eluent A: the eluent Bis
'l : 1 and the flowrate of the sumtaga of the eluent A and the eluent B
becomes 0.9 m/mnute, while keeping the flowrate of the sumtotal at
const ant, aPsprkR®Rht opBfat FEFYSH iNger &d ngn@Hee ¥ at igRorhetél udie B from

5 m nutes af the,igitiat] of. .t he I hegn | ngcr ing the
Cate of TREE LR Aoenen f pifleno e RN e AL bRE ST &
becomes O:cbrivdnt S msodiesn dfs ehothembpet | ehaon &f thdpb measur ement i s

carried out, and then when the bi spgﬁnol A is analyzed by a  ultraviolet

det ect or SIOTH &ldlvePdngthCBr MRy Che %}Eﬁ‘n FOVR  Bf WS aBsHIP % peak
areas of qomounds-ghyt ednReimaen fngﬁgéhgge?f 1feraﬁfe’[] g%rsx&n %tlg%dte?l o

mnutes is not nore than 50 ppmto t area of t orpti peak of the
bi sphenol i& it Amoirgh- ghali t §0bi pphenoknd wier eiel édedurfirdmt &heof t he

fi?tfgtﬁo?CHb§§W%ﬁ£ﬁ Pé&gg ?g;iggt%g?f represented by follow ng formul a

(b) A high-quality bisphenol A wherein a
measurement 1is 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
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 0.9 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



200 ppmto the bisphenol A5 29.10.2004 -66 OH (1) 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 -dinethyl xanthene is not nore than 2 ppm (f) A hi g#9%q4@i400¢ bi sphenol
‘A wherein the content of 2-(4-hydroxyphenyl)-2,4,4-trinethylchroman i s not
‘more than 50 ppm (g) A high-quality-&8sphenol A wherein the content of
2,2,4-trinmethyl chronmene is not nore than 5 ppm 2. The high-quality

bi sphenol #héebtaiteabbe byne CRMRId NG, diciR RHRGESSHET fQr i ng A pjgphenol
A by reacting phenol and acetone in a reactor, and separating equrnol ar

St Cish En®t shendnd ALRIETE) RS THLUET OB O L0000
Wth an 29 40 200fe A5 AWM o s BRL e Sir en0® IO NS e gl on, O the
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 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



reactor, wherein said high-quality bisphenol A has the content of sodium
“is 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 grQaepsodd) to
“(g); (b) A high-quality bisphenol A wherein a neasurenent is carried out by
a high performance |iquid chromatography in which a stainless steel-nmade
colum having an inner dianeter of 4668-nmand a | ength of 250 mm packed
wi th an adsorbent obtained by bonding an octadecyl group to a high-pure
spheri cal beiddnea gel o havinigwt 9Oor ehdilanekesp Ohg lGhaangsbionBat & ag anount
of 15% of the silica gel is maintained at 40C, using an aqueous 0.1%

phosphori graci dusol ¥bic@n apd acgh@Rhbkl | €a agrafighyenbparard 30 Sgue.“t B
respectively such that fromthe initiation 0f the rreasBr enent to m nut es

after the.injtiat.i th u e i0 0 t he_el ue A : the
el uent B il?@fe:a%fn%aﬁ{%er%%svg?agggﬁgﬁute%‘g sélrjﬁ%trtoo aﬁt’ rB%n‘[‘F.ﬁsengﬁF A and
the eluent B becones 0.9 q%/ jnute, while keeping the flowrate of the
sum t ot al C8E cHRLELAFLCR Rhditbs: BPRFUFPBANE! 2Rctded) ngNEKBAFANE of the
eluent B from5 mnutes after the initiation of the nmeasurenent and then
i ncr easi n§h29. 1at0E - 682 tehkuent e Bof sufb dihatht tBesucht ihatoft heheati o of
t he '
eluent A : the eluent B becomes 0:1 until 55 minutes

after the initiation of the measurement is carried out,
and then when the bisphencl 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 1-naphthol derivatives
represented by following formula (1) is not more than

200 ppm to the bisphenol A;

OH
< Ry
] (1)
. P/
R2




eluent A : the eluent B beconmes 0:1 until 55 mnutes after the initiation
~of the neasurenent is carried out, and then when the bisphenol Ais

anal yzed by a wultraviolet detector of a wavel ength of 254 nm the sum
.total of the absorption peak areas of conpounds eluted between the tinme of
~from 15.5 minutes to 24 minutes is not nore than 2.0 x 1693l%300he rate to
the absorption peak area of the bisphenol A (c) A high-quality bisphenol
A wherein a measurenent is carried ouyqaby a high performance Iiquid
chromat ography in which a stainless steel made col um having an i nner

di aneter of, 4. gth_of 250 nmm packed with an adsorbent

obt ai ned thBBﬁaPndganangcﬁgﬁeE9F gﬁaﬂ%r?%egtﬁl - B&F&Yeph8FPERI 31 ca gel
having a pore dianmeter of 100 angstrons in an anDunt of 15% of the silica
gel is mai AEBYAeEYQUP40@N udiRFIRVL acBEdUB: 0. 30 pRESFIGHYE acdePwdl ution
and acetonitrile as an eluent A and an eluent B respectively such that
fromthe iaktiagnonisbpropenpdsgeoept aacth biomdess tof tehet e tnit§ ation
of the measurement, the ratio of the eluent A: the eluent Bis 1 : 1 and
the flow rpbeitebnt b€ swa tlomalpmfhdlhe el uent A and the el uent B 29.10.2004
-69 becones 0.9 mM/mnute, while keeping the flowrate of the sumtotal at

constant, a gradienh eRehAlGAN iy bISHRBALNY Al Kehd AL en Ok HeNGSldigt B from

5 nlnutes after

of 9,9'-dimethylxanthene is not more than 2 ppm.
(£) A high-quality bisphenocl A wherein the content
of
- (4-hydroxyphenyl) -2,4,4-trimethylchroman is not more
than 50 ppm.
(g) A high-quality bisphenocl A wherein the content
of

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

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

4, The high-quality bisphenol A according to claim 1
or 2 wherein the content of titanium is not more than 1

ppb.



the initiation of the neasurenent 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 measurenent is carried out,
.and then when the bisphenol Ais analyzed by a ultraviolet detector of a
" wavel ength of 254 nm the sum total of the absorption pedR &réd of
conpounds eluted between the tine of from22 mnutes to 24 mnutes is not
nmore than 50 ppmto the area of the abgprption peak of the bisphenol A
(d) A high-quality bisphenol A wherein the sum total of the contents of

more than 200 Spm i e b Shhansr A e £ 8 10 2063 0 e I n ke
and R2 each represents a nethyl group, an .ethyl grou an n-propyl| group,
an i soprop IW§E58ﬁP iﬁeeﬁp?%%%?oﬁgngﬁcgrﬁGﬁ %gngEG F 'g 1% 8
position of the 1-ngghthol. (e) A high-quality bisphenol A wherein the
content oRFOY WRrgi kEERyRLaRPRene is not nore than 2 ppm (f) A

hi gh-qual ity bi sphenol A wherein the content of
2- (4- hydr oxyphenyl )-2,4,4-trinmethyl chroman is not nore

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 wultraviolet
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



than 50 ppm (g) A high-quality bisphenol A wherein the content of

- 2,2,4-trinmethyl chronmene 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 to?218:#R0¢ or 2
wherein the content of titaniumis not nore than 1 ppb. 29.10.2004 -71- 5.
'The high-quality bisphenol A according4o claiml1l or 2 wherein the content
of each elenent of the group Ais not nore than 20 ppb. 6. The

hi gh- i [ | | wh ' h f
cach of et 01 PReRgr Sup 8 TS ke Fs {Rknen80rRs 08 Bk WA 1y

bi sphenol A accordjng to claim1l or 2 wherein the content of silicon is
not nnreiﬁﬁﬁP%ﬁPOLp : with the proviso that lead is excluded fromthe

el ements of the group A. 8. The high-quality bisphenol A according to claim
1 or 2 wherein the high-quality bisphenol Ais (b) and when the bi sphenol

A is analyzed by a ultraviolet detector of a wavel ength of 254 nm the sum
total of the The high-quality bisphenol A according to claim 1 or

2 wherein the high-quality bisphenocl A is (b), (c), (d),
(e) or (g), and the content of iron is not more than 50

ppb.

10. The high-quality bisphenol 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 bisphenol A.

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

not more than 100 ppm.



absorption peak areas of the conmpounds eluted between the tinme of from

- 15.5 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

bi sphenol A according to claim1l or 2 wherein the high-quality bisphenol A
is (b) (c) , (d), (e) or (g) , and the content of iron i29n.2AB% e t han 50
ppb. 10. The high-quality bisphenol A according to claiml1l or 2 wherein the
hi gh-qual ity bisphenol Ais (c), and -when the bisphenol is analyzed by a
ultraviolet detector of a wavelength. of 254 nm the sumtotal of the

absorption psak 3[£ag; h_ p - Qgﬁ ngéin ecul e ights_of from 307
to 309 eIuteg'betmeeﬁlg eI:I ?%%egPQHT om ngng?égn#%JEiWﬁPndfgilTs not
nore than 20 ppmto the area of the absorption peak of the bisphenol A
11. The higﬂgqgmwnﬂF%ﬁ%pﬁ%%ohlﬁhéGBéi&Fﬂg%ﬁ§Rﬂ O 1Aols 2AdtherBfnat he
hi gh-quality bisphenol Ais (d) and the sumtotal of the contents of
1- napht hol BERAFVAEMEES 1S ofirimst outhahy 160hdpih pzg fkxmpode - Y8quid. The
hi gh-qual ity bisphenol A according to claiml or 2 wherein the
hi gh- qual i t ghbosphegolaphyi siff dwhimth aa meEasurlenent steedamaded edgtuky a hi gh
performance liquid
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
0.9ml/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



chromat ography in which a stainless steel-made colum having an inner
dianeter of 4.6 mmand a |ength of 250 nm packed with an adsorbent
obt ai ned by bonding an octadecyl group to a high-pure spherical silica gel
.having a pore dianeter of 100 angstronms in an amount of 15% of the silica
gel is maintained at 40C, using an aqueous 0.1% phosphor pg, @cpdosol ution
‘and acetonitrile as an eluent A and an eluent B respectively such that
fromthe initiation of the neasurenent %p 5 mnutes after the initiation
of the measurement, the ratio of the efluent A: the eluent Bis 1:1 and

the flowrate of the sumtotal of the eluent A and the eluent B becones

0. 9t/ ni nuPfELaRHA% Réed NPYReSTFbV Cat 2ot Ple SiF S5l tataéombant, a
gradi ent operation of increasing the rate of the eluent B from5 m nutes
after the tihsi tabspoptobnt ipealvasueagemt apdmphendencyloasedgbeltaveerat e of
the eluent B such that the ratio of the eluent A: the eluent B becones 0:1
until 55 nithe esimét oFf tfreom i 20 t mahuoasoftd e nRaautesents i Bo€amdred out,
and then when the bisphenol A is analyzed by a ultraviolet 29.10.2004 -74-

det ector of. 1@ eyel glaat hpfego4abln e Sn 6858k pef ont R APSBEPLRN peak
areas of compounds eluted between the tinme of from22 mnutes to 24

m nut es i5|y§bﬂgﬁéﬁ ghan 50 ppmto the area of the absorption peak of the
bi sphenol R. )

13. The high-quality bisphenocl 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 is

not more than 20 ppb.

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

group A is not more than 10 ppb.



13. The high-quality bisphenol A according to claim1l or 2 wherein the
hi gh-qual ity bisphenol Ais (f). 14. The high-quality bisphenol A according
toclaiml1l or 2 wherein the high-quality bisphenol Ais (f) and the
.-content of 2-(4-hydroxyphenyl)-2,4,4-trinmethylchroman is not nore than 30
~ppm 15. The high-quality bisphenol A according to claim28.10uR@d4ein the
content of each elenent of the group Ais not nore than 20 ppb. 16. The
hi gh-qual ity bi sphenol A according to_agy one of clainms 13 wherein the
content of each elenent of the group A"is not nore than 10 ppb. 29.10.2004
-75- 17. Th q henol, A ,accqording to any one of clains 1 to
16 wherein ?h %ngh ngyrgw ﬁ chgﬁd&FEhaﬁPca@b1y@%ﬁbonate
for optical _uses.
of claims 1 to 16 wherein the bisphenol A is a raw

material of an aromatic polycarbonate for optical uses.



