PRQCESS FOR THE PRODUCTI ON OF RECYCLED POLYCARBONATE AS RAW MATERI AL
FOR FLAME- RETARDANT RESI N COVPOSI TI ONS AND POLYCARBONATE- BASE
FLAVME- RETARDANT RESI N COVPCSI TI ONS [ 0001] The present invention
relates to a nethod for nmanufacturing a recycl ed pol ycarbonate resin
raw material for a flanme retardant resin conposition and a fl ane
retardant pol ycarbonate resin conposition, in nore detail, to a
nmet hod for recycling, as a raw material of the flame retardant resin
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a polycarbonate resin as a substrate material or discarded optical discs as substandard
articles in a manufacturing step and to a flame retardant polycarbonate resin
composition using the recycled polycarbonate raw material obtained by the method.
Background Art
{0002]

A polycarbonate resin (hereinafter optionally referred to as PC resin) is
excellent in mechanical strength (particularly, impact strength properties), electric
properties, transparency and the like and widely used as an engineering plastic in such
fields as office automation equipments, electric and electronic fields, antomotive fields,
construction and building fields and others. Such polycarbonate resin has a high
limiting oxygen index among various thermoplastic resins and belongs to a resin
generally bearing self-extinguishing properties so that it is utilized in a field demanding
a high level of flame retardancy such as office automation equipments, electric and
electronic equipments and others.

[0003]

As described above, the PC resin is widely used in optical materials and the



el ectric and electronic field and others, but difficult to recycle
fromthe optical materials and others to a product wwth a simlar
quality including a recovery nethod so that its reuse is generally
limted to cabinets and others. This is due to contam nation by
inmpurities and a decrease of a nol ecul ar wei ght by hydrolysis during
recovery. Renpval of inpurities is also difficult and particularly in
the case of optical nmaterials, netal film adhesion and contam nation
by lubricants require a stringent treatnment condition in washing and
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[0004]

Many techniques are also proposed for a recycling system to supply recycled
plastics giving stable quality to the recycled products (for example, see Patent
Documents 3 and 4), but every one has a step to separate and recover, a step to crush the
discarded optical discs that are separated and recovered and a step to isolate only the PC
resin fragments from the crushed PC resin fragments, and in particular, Patent
Document 3 is characterized with inclusion of a step to assure their quality, but these
processes are not limited to plastic products, but easily known by analogy to a general
recycling system existing long before in recycling of used paper, empty cans and the

like and also Patent Documents 3 and 4 do not specifically disclose a separating



[ 0Q05] Patent Docunent 1: Japanese Patent Lai d-Open Publication No.
H7- 286064 Pat ent Docunent 2: Japanese Patent No. 323600 Pat ent
Docunent 3: Japanese Patent Lai d-Qpen Publication No. H2003-231120
Pat ent Docunent 4: Japanese Patent Lai d-Cpen Publication No.
H2004- 74507 Di scl osure of the Invention Problens to be Sol ved by the
| nventi on [ 0006] The present invention has been carried out to
address the above circunstances and has an object to provide a nethod
for reusing used optical discs using a PCresin as a substrate
mat eri al anghetl. scarded optical discs as substandard articles in
manuf acturing steps by treating with a nethod at | ow cost and a | ower
envi ronnent al | @ddoarse, dharaw praposed ddcofmpositionf dfznRC rasinamdeana supercritical
pol ycarbonate resin conposition. Means to Sol ve the Problens [0007]
condition down to a monomer such as 2,2-bis(4-hydroxyphenyl)propane (bisphenol A)
and others as a raw material, but polymerization of such monomers to the PC resin
again requires a higher cost and increases an environmental load because of higher
consumption of energy.
[0005]
Patent Document 1: Japanese Patent Laid-Open Publication No. H7-286064
Patent Document 2: Japanese Patent No. 323600
Patent Document 3: Japanese Patent Laid-Open Publication No. H2003-231120
Patent Document 4: Japanese Patent Laid-Open Publication No. H2004-74507
Disclosure of the Invention
Problems to be Solved by the Invention
[0006]
The present invention has been carried out to address the above circumstances
and has an object to provide a method for reusing used optical discs using a PC resin as
a substrate material and discarded optical discs as substandard articles in manufacturing
steps by treating with a methed at low cost and a lower environmental load as a raw
material for a flame retardant polycarbonate resin composition.
Means to Solve the Problems
[0007]
The present inventors have earnestly studied the above problems and found that

in the recovered optical discs and discarded optical discs using the PC resin as a

substrate matertal, a flame retardant polycarbonate resin composition with stable



The present inventors have earnestly studied the above probl ens and
found that in the recovered optical discs and discarded optical discs
using the PCresin as a substrate nmaterial, a flane retardant

pol ycarbonate resin conposition with stable physical properties can
be obtai ned when only a pol ycarbonat e obtai ned by using

2, 2- bi s(4- hydr oxyphenyl ) propane (bi sphenol A) as the dival ent phenol
of the PCresin raw material in polynerization is used as a sole raw
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and 2 flame retardant polycarbonate resin composition.

1. A method for manufacturing a recycled polycarbonate raw material for a flame
retardant resin composition from discarded and/or recovered optical discs using a
polycarbonate resin as a substrate material, comprising:

(a) a step to identify if, in the polycarbonate resin as the substrate material of the
discarded and/or recovered optical discs, 2,2-bis(4-hydroxyphenyl)propane as a divalent
phenol of a raw material of the polycarbonate resin is polymerized as a_sole raw
material; and

(b) a step to remove impurities by a chemical treatment by separating only the discarded
and/or recovered optical discs, wherein the polycarbonate resin is identified as
polymerized by using 2,2-bis(4-hydroxyphenyl)propane as the sole raw material.

[0009]

2. The mefhod for manufacturing the recycled polycarbonate raw material for the
flame retardant resin composition according to 1 above by identifying if, in the

polycarbonate resin as the substrate material of the discarded and/or recovered optical



2. .The nethod for manufacturing the recycl ed pol ycarbonate raw
material for the flanme retardant resin conposition according to 1
above by identifying if, in the polycarbonate resin as the substrate
mat erial of the discarded and/or recovered optical discs fed in step
(a), 2,2-bis(4-hydroxyphenyl)propane as the dival ent phenol of a raw
material of the polycarbonate resin is polynerized as the sole raw
mat eri al by neasuring the nononer conposition and the fraction of the
termnal OH [0010] 3. The nethod for nanufacturing_the recycl ed

pol ycar bordises fechin $ier €. Bf-bisti-hydaexyphemrbpiogangrasdhe divalentphepthd s Bon
according to 1 or 2 above, wherein the discarded and/or recovered
optical dimaerifleef the pelpearbanntes rasing tsugblyerizadeps dbe solg. rawh@matesiah by
for manufacturing the recycl ed polycarbonate raw material for the

fl ame r et anelamingths imoncroeposipbsitom adte fliohign bHthe teymindl @Hove,
conprising a step to renove a pol ystyrene dummy substrate contai ned
in the optfoord] di scs by passing the discarded and/or recovered
optical discs over a polarization plate as a pretreatnment step of
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step (a) are uncrushed material .
flame retardant resin composition according to 1 or 2 above, wherein the discarded
and/or recovered optical discs fed in step (a) are crushed material.
4. The method for manufacturing the recycled polycarbonate raw material for the
flame retardant resin composition according to 1 or 2 above, comprising a step to
remove a polystyrene dummy substrate contained in the optical discs by passing the
discarded and/or recovered optical discs over a polarization plate as a pretreatment step
of step (a), wherein the discarded and/or recovered optical discs fed in step (a) are
uncrushed material.
5. The method for manufacturing the recycled polycarbonate raw material for the
flame retardant resin composition according to 4 above, comprising:
identifying, after the step to remove the polystyrene dummy substrate, if the substrate
material resin is obtained by polymerizing 2,2-bis(4-hydroxyphenyl)propane as the sole
raw material of the divalent phenol raw material by using information of the optical disc
appearance; and ®
'identifying, only for optical discs unable to be specified as obtained by polymerizing
such sole raw material by using the information of the optical disc appearance, if
2,2-bis(4-hydroxyphenyl)propane as a divalent phenol of a raw material of the

polycarbonate resin is polymerized as the sole raw material by measuring the monomer

composition and the fraction of the terminal OH in the polycarbonate resin of the



5. .The method for manufacturing the recycl ed pol ycarbonate raw
material for the flane retardant resin conposition according to 4
above, conprising: identifying, after the step to renove the

pol ystyrene dummy substrate, if the substrate material resin is
obt ai ned by pol yneri zi ng 2, 2- bi s(4-hydr oxyphenyl ) propane as the sole
raw material of the divalent phenol raw material by using information
of the optical disc appearance; and | identifying, only for optical

di scs unable to be specified as obtai ned by polynerizing such sole
raw nat er i $PStE MAEHY- t he i nformation of the optical disc appearance,
if 2,2-bis(4-hydroxyphenyl)propane as a dival ent phenol of a raw

mat eri al dP0tMle pol ycarbonate resin is polynerized as the sole raw
mat eri al by measuring the nonomer conposition and the fraction of the
term nal GH iThettheh@b forcmatudacatrmgr the irecyoled thotycarboirs¢ raw enateriak forathe
[0011] 6 The nethod for manufacturing the recycled pol ycarbonate raw
mat eri al ffiyiet dBRrdahersin cefpositiont acc@8ing t€ onypersl ol 0dboas; Gxltechin Gefore thay
of 1 to 5 above, wherein, before the chemcal treatnment in step (b),
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0.5to 3 cm 7. The nethod for manufacturing the recycled

pol ycar bongt, €L 8¥6. ¢ki,al for the flanme retardant resin conposition
according to any of 1 to 6 above, wherein a residual anount of netals
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al kaline earth meral s and iron fype metals apd, 0,1, ppmpr b ess lol
amount of metals in the recycled polycarbonate raw material obtained by the chemical
treatment in step (b) is 1 ppm or less for each of alkali metals, alkaline earth metals and
iron type metals and 0.1 ppm or less for each metal other than the above metals.
8. A flame retardant polycarbonate resin composition comprising the recycled
polycarbonate raw material obtained by any of methods 1 to 7 above.
Effects of the Invention
[0012]

According to the present invention, from used optical discs manufactured as a
substrate material from a polycarbonate resin with different raw materials and
polymerization methods and discarded optical discs as substandard articles in a
manufacturing step, by identifying and separating only the discs, of which bisphenol A
as a divalent phenol is polymerized as the sole raw material in the polycarbonate resin
raw material and by removing impurities with a chemical treatment, the discs can be
surely recycled as a raw material for the flame retardant polycarbonate resin

composition using a method at low cost and low environmental load.

In the method of the present invention, steps till recycling of the PC resins may



8. ‘A flane retardant pol ycarbonate resin conposition conprising the
recycl ed pol ycarbonate raw material obtained by any of nmethods 1 to 7
above. Effects of the Invention [0012] According to the
present invention, fromused optical discs manufactured as a
substrate material froma polycarbonate resin with different raw
materials and pol ynerization nethods and di scarded optical discs as
substandard articles in a nanufacturing step, by identifying and
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level of flame retardancy such as office automation equipnents,
el ectric apgogleRCtronic equipnents and. others

Best Mode for Carrying out the Invention
[0013]

In the method for manufacturing the recycled polycarbonate raw material for
the flame retardant resin composition of the present invention, it is first identified in
step (a) if, in the polycarbonate resin substrate of the discarded and/or recovered optical
discs, the material resin in the substrate is obtained by polymerizing bisphenol A as a
sole raw material in the divalent phenol of the polycarbonate raw material. This
identification can be performed by determining the monomer composition and the
faction of the terminal OH.

Currently commercialized PC resins that are practically used as a substrate
material of optical discs include, in addition to (i} a polycarbonate of which bisphenol A
alone as a raw material is polymerized, (ii) a polycarbonate of which a monomer other
than bisphenol A as a raw material is polymerized, (iii) a mixture in a certain fraction of
a polycarbonate. of which. bisphenol. A.as a raw material is. polymerized and a
polycarbonate of which a monomer other than bisphenol A as a raw material is

polymerized and (iv) a polycarbonate copolymer of which bisphenol A and other



Best Mobde for Carrying out the Invention [0013] In the net hod
for manufacturing the recycled polycarbonate raw material for the
flame retardant resin conposition of the present invention, it is
first identified in step (a) if, in the polycarbonate resin substrate
of the discarded and/or recovered optical discs, the material resin
in the substrate is obtained by pol ynerizing bisphenol A as a sole
raw material in the dival ent phenol of the polycarbonate raw
material. This identificati pn_can be perfor b et erJn ni.n
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recovered optical discs using the PCresin as a substrate materi al,
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raw material in a dival ent phenol of the polycarbonate raw nmateri al
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pol ycarbonate resin conposition can provide stable physical
properti episphenol A as the sole raw material in a divalent phenol of the polycarbonate raw
material as a recovered raw material for recycling the flame retardant polycarbonate
resin composition can provide stable physical properties.
[0015]
A copolymer may be used as a PC resin for the optical disc to improve
flowability so that use of the PC resins used as the substrate of optical discs is likely to
lower flame retardancy when used. without separation as a raw material of the flame

retardant polycarbonate resin composition.

For example, while the limiting oxygen index is 39 in a composition, of which



[ 0015] A copol yner may be used as a PCresin for the opti cal
disc to inprove flowability so that use of the PC resins used as the
substrate of optical discs is likely to lower flanme retardancy when
used without separation as a raw material of the flanme retardant

pol ycarbonate resin conposition. For exanple, while the limting
oxygen index is 39 in a conposition, of which 1000 ppm of an
organi c al kaline netal salt or organic al kaline earth netal salt is

added to t PC res i n_obtained b nerizin i sph noI S.

mat or i a1, 1R PP g ennr e ey Ao RASE Pt fodgh iy
1000 ppn1of an_qrgani alk line metal salt or organic alk earth
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bi sphenol A with a nmononer other than bi sphenol A, thus_|owering
flanme ret grugercipdey i9G26in a compositippeofayhieha of 8 Ppanef] arorganicoalkaling metal
optical discs used in the present invention include recording nedi uns
of CD- ROM salEDerRorg@iic RukaliDyDeaRB\Vme/BaR, isDvideRWpathd PG erehinkebtaisédhdyt he
pol ycarbonate resin as a substrate. Such discarded and/ or recovered
optical dicepslyimenzibe bisphenotliAskith iakieomumeed uthier ftiannbigghehd! A Sthas loweriag
crushed form However, it is inportant that discarded and/or

recover ed Rpieire@tdaféyscs are treated for every container (lot)
cont ai ni ng sanme grade optical discs generated in the same plants and

fabricatiq&nghants.

The discarded and/or recovered optical discs used in the present invention
include recording mediums of CD-ROM, CD-R, CD-RW, DVD-ROM, DVD-R,
DVD-RW and the like using the polycarbonate resin as a substrate. Such discarded
and/or recovered optical discs may be in a disk-like product form as it is or in a crushed
form.

However, it is important that discarded and/or recovered optical discs are
treated for every container (lot) containing same grade optical discs generated in the
same plants and fabrication plants.

[0017]

When the discarded and/or recovered optical discs are in a crushed form, an
analysis of the monomer composition and a measurement of the fraction of the terminal
OH are performed for the PC resin of the substrate material of discarded and/or
recovered optical discs in step (a) for each container (lot) containing the same grade
discarded and/or recovered optical discs generated in the same plants and fabrication
plants to identify if bisphenol A as the divalent phenol of the PC resin raw material is
polymerized as the sole raw material.  Such determination of the monomer

composition and the fraction of the terminal OH can be readily evaluated by the nuclear



[ 0017] When the di scarded and/ or recovered optical discs are
in a crushed form an analysis of the nononer conposition and a
nmeasurenment of the fraction of the termnal OH are perforned for the
PC resin of the substrate material of discarded and/or recovered
optical discs in step (a) for each container (lot) containing the
sanme grade di scarded and/ or recovered optical discs generated in the
sane plants and fabrication plants to identify if bisphenol A as the
di val ent phenol. of the PC resin r, erjal is.polynerized as e
ol o raw HEREDRTS Fesonscs, srstenhnn bE YRGS bier ndnBRal PEGRES ST el e
the fraction of the termnal OH can be readily eval uated by the
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i s bisphenol A and the bisphenol A fraction in the nononer

conposi t i andiitss found thad aget cifthOrotame 7s bigghnoli A amlathe bigpleuolige trastivatin

bi sphenol A as a dival ent phenol of the PCresin raw material is

pol yner i zqge dfonbher s6thpositRW EhE] rabe dfGALR] 97 mol%, itVENbd RRiged that

di scarded and/or recovered optical disc is in a disk-1ike product

form as i tidps eno?ApaglaWaYern?BﬁengWe Ilie' b&std Akemitridd i dRherlBaSHOSSIE AL €

is possibly included in sonme optical discs so that "‘as’ a pretreatnent
in step (%wﬁteﬁa?p to renove the pol ystyrene dummy substrate is
preferably provided in order to renove such pol ystyrene dunmy
substrate. 061 jret hod to renove the pol ystyrene dummy substrate

i ncl udes (g%sg ving birefringence of the substrate using a

oo B L A A R Rt
the pol ySta%/ Eteig,ea gﬁ%eﬁeugusnggl? tSL?b'strate to protect the substrate is possibly included in
some optical discs so that as a pretreatment in step (a), a step to remove the polystyrene
dummy substrate is preferably provided in order to remove such polystyrene dummy
substrate. A method to remove the polystyrene dummy substrate includes observing
birefringence of the substrate using a polarization plate allowing ready discrimination
and addition of the polystyrene dummy substrate removal step can prevent
contamination by the polystyrene dummy substrate.
[0019]

Also, after the removal step of polystyrene dummy substrates, it 1s preferred to
identify if in the substrate material resin, bisphenol A as the divalent phenol is
polymerized as the sole raw material by using information of the optical disc
appearance, to crush if needed only the resin which cannot be specified as the one

obtained by polymerizing bisphenol A as the sole raw material in the divalent phenol

raw material, and as described above to identify if bisphenol A as the divalent phenol of
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[ 0019] Al so, after the renoval step of polystyrene dumy
substrates, it is preferred to identify if in the substrate materi al
resin, bisphenol A as the divalent phenol is polynerized as the sole
raw material by using information of the optical disc appearance, to
crush if needed only the resin which cannot be specified as the one
obt ai ned by pol yneri zi ng bi sphenol A as the sole raw material in the
di val ent phenol raw material, and as descri bed above to identify if

bi sphenol as,the dival ent. phenol. .of the pol,ycarbonate resin.raw
ot oriar i G RpRBeRyE deSt R et o wEe R 1T SRy el Y
nmononer conpoesjtion and determ.ning.the fractjop of t term OH
e, pe REFRE Sie B TR £p PR ed e edh Heiop of the t6minal OF, @ o

are al so cases where a nanufacturer can _be specified fromthe

appear ancetht REaesimef the optisehdigessubsteatemperialmar k or 1 FPI code

(manuf acturer identification code) to identify fromthe information

related to the Fhengf awst aksercasdsemberk 8 hmanufanturpo(cor dreb epesified r Feinnthef

the raw material is obtained by polynerizing bisphenol A as the sole
raw mat er i #ppearance inforhchaod i fugh ngs ian seachpan cearts ionglFPhecadaf manafacminerof
the optical disc appearance is advantageous because of reduction in

t he nunberid@tificit®itcods)ad idetiflel&h MenafdringidiRd o ERMvmaizciudd thipebft he
fraction of termnal OHin the PC resins of the optical disc

substrat e {RYRS polcartloBBE Pdsin of the raw!matSiaf B dbined Y polyinfizip BEARGBHAA
and/ or recovered optical discs, of which the polycarbonate resinis

identified 3% QRtLMEHeY polynerizing only bisphenol A as the sole
raw material are separated and chemically treated to renove

I npurities. Identifying in advance using the information of the optical disc appearance is
advantageous because of reduction in the number of items used to determine the
monomer composition and the fraction of terminal OH in the PC resins of the optical
disc substrate material.

[0020]

In step (b), only the discarded and/or recovered optical discs, of which the
polycarbonate resin is identified as obtained by polymerizing only bisphenol A as the
sole raw material are separated and chemically treated to remove impurities.

The discarded and/or recovered discs are provided with a heterogeneous layer
such as a reflective layer, a protective layer, a recording layer, a printing layer and
others on the surface of the polycarbonate substrate and such heterogeneous layers have
to be removed because they become impurities when recycled and reused as 'a raw
material for the optical disc. A method to remove such impurities includes a method to
remove the heterogeneous layer which could be impurities by a physical treatment or a

chemical treatment using a processing agent, but in the present invention, a chemical

treatment is used from a viewpoint of work efficiency.
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The di scarded and/or recovered discs are provided with a

het er ogeneous | ayer such as a reflective layer, a protective |ayer, a
recording layer, a printing |layer and others on the surface of the
pol ycar bonat e substrate and such het erogeneous | ayers have to be
renoved because 't hey becone inpurities when recycled and reused as .a
raw material for the optical disc. A nmethod to renove such inpurities
includes a nethod to renove the heterogeneous | ayer which could be
inpuritiesmgyla physi cal treatnent or a chem cal treatnent using a

pr ocessi ng agént, but in the present invention, a chem cal treatnent

is used froma vyiewoint.of work effi.cie : 0021] . LN this
cheni cal treat m!%ttmi ‘Ehefnécal)r“éa‘f’é‘?ef‘%d{ o) pé%éf‘fj tt%ecnﬁﬁ%sglﬁr@éﬁr%ﬂd?wm
recovered discs to a size faverage diéneter) &f generally 0.? to 3
cm  pref erSMvgrefdiscs taoarsizs, (aypiges disgeted b genarlly haie s sGereEibly Lyl
which could be inpurities As such chem cal treatnment, for exanple

use of an e knPidaBto Femgventhe heiereganenusdayes Whighsraddbeimmuttieno Asarh037
is preferable. Prior to the chem cal treatnent, the crushed
recor di ng dredicahirelitmest, foreexpmplesnsbdfyannelkiod treatent ucéoadivgme Jipanese der
to renove adhered foreign matter in crushing. The surfactants include
non-i oni ¢ Patent Wl 3AT0E37 iaprefsnrabde sur f act ant s and cationic surfactants,
but non-ionic surfactants and anionic surfactants are preferred. As

the non-ionic spffaed WY Shenled] Vigdaldne NBhe SbnigRH RENEGIng SHEdIAR t stk Sare
particul arly pol yethylene glycol ethers of a higher alcohol,

pol yet hyl %&‘eﬂBMQMSh@tiH%rsﬁrfﬁ:ftalﬁm Ahdsxd ré&lﬁ%@ghher%réié]?m!iﬁéf% EHidhing.

preferred.” The anionic surfactants Inc sodi um _

al kyl benzefhgjm El%rﬁa <€ i@fhet REntdnkte s tﬂ'{tsg Qﬁgﬂi‘ér %Plr“aéttah'éegndf q:taﬁ%nic

conbi nati on e non-tonic surfacta nce Ion o
surfactant_is fro 001 to 10% Db SS referably 0.01 to 1%
s [ 00zt Dol pfdon cutbae 8 ponfy S Bielert Pt &5 e
solution of alkali .conmpounds, (hereinafter be referred t S
kel | ne. 2quaRTHS SUGERTRO Y A 88 Saetl Uy SRS A LA E PORETIE Ui
hydr oxi de, .sodi um car popat e, potassjuym carbonate, .and the |ike. The
val ue of iycsk ethep oty E@F?fﬂicoaa'ue m@fwﬁme{ﬁlm’hewgfsgﬂfé? éhk&lbrr%n%oar{ddhu
The concentration of the al kaline aqueous solution is preferably 0.1
to 20% by 1¥aaee prefgrred. prEeanigmiosugfactants inphuke isgdine sdkylbengens il fagate and
tenperature of the al kaline aqueous solution is preferably 105 to
130C. A pitcdksiang arenprefesablesised i combinptiore eyt ity non-ionic surfactants.
Concentration of the surfactant is from 0.001 to 10% by mass, preferably 0.01 to 1% by
mass.
[0022]
The above alkali treatment uses an aqueous solution of alkali compounds
(hereinafter may be referred to as alkaline aqueous solution) selected from potassium
hydroxide, sodium hydroxide, sodium carbonate, potassium carbonate, and the like.
The value of pH of the alkaline aqueous solution is preferably 10 to 14. The
concentration of the alkaline aqueous solution is preferably 0.1 to 20% by mass, more

preferably 0.1 to 10% by mass. A washing temperature of the alkaline aqueous

solution is preferably 105 to 130°C. A processing time varies with the processing
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tenperature, but is generally preferably from15 to 60 m nutes.

After such alkali treatnment, the substrate is preferably washed in an
aqueous m xture of the surfactant and a peroxi de. Washing of the
substrate with the surfactant is useful to renobve pignments and very
fine foreign matters, which are reattached to the substrate after

rel eased into the al kaline aqueous solution As the surfactant, the
one simlar to the above can be used and sim |l ar concentration to the
above can al so u xi.de incluydes an oxi de having an
20°0° bond TR Bitis el PHATHIN FORy WS MIRETYE ent ot al ang
preferably hydrg&gn per oxi de, salts thereof, persulfurlc acid and
salts thereof T sushcalkAliy taeatmsNtothe SUbsERS,F AEeTerahlk Srashedoin an agHequs
preferably 0.1 to 10% by mass. A tenperature of the peroxide aqueous
sol uti on imixtwreef the seréactpt yndssperexids C, Washing ofitlef wibsiiats/ witly thesudargant A
processing time varies with the processing tenperature, but is

gener al | y ipnefigraldmovepigmernts dnd véfy fmenfiotezsn mithers, pdnaxarel eealtached &f the

for conplete renoval of the residual netals and dyes. [0023]

When t he rsabstatectep odlyased oo dieaalkative Bapicons stlutivh. t Ae tier sisfacthnt] theanti on
is reused as the flane retardant resin conposition in the office

aut omat i ORinfifk itPIRe AbSve cBh BEhidel GndEifhile! Rnbdn®atién BAR MHIBNES alsdded he
| i ke, a residual anount of the netals |s preferably 1 ppmor |ess for

the alkal i et ahsedlidehbRBeeRl bRURANS if10 0 0fAR JTkal ﬁer%ﬁﬁeo 1

ppmor |ess for heavy netals other t an t ese neta

perform ”%eé{ aaIxEl o Gighe &{t@%@%?ﬁ%ﬁﬁtﬁyﬁg&‘&é qiegoﬁt?ea¥§ts theredfSpel s‘?;ffﬁh&)' €

to reduce t a i ne and |ro

netals to ich are k e ori |ned
e 1 oapdRl s b%rs‘?f e FeheReoioh AP a brbSioR an@onSadifions R
chem cal r.eat or PC resin.i,n the.yrecovere i cal

Saat Con Doyt o ?'quf@%ﬂ%we&&gogf 1AGo30DS SRS 8o a@?%@ix
amount of such_nmetals to m_or |l ess as netals |ike Au, .. Al
and the | PRéo %gdmomrteﬁéabbpw E)aﬁro Hi sf proeseysEig;timmvarigy wjith tlpfe%wsﬁsm al s
i ke Te, Sb, and the like derived fromthe recordi nq_ | ayer of the
magnet o- ofAMREEALTE) b i gsnerphvprefesabinemdptp 6B migntee s éﬁéefﬁﬁﬂ‘alsslsﬁﬁlke
as Cu, and the like derived froman organic pignment used in the

rew it abl érgpmpletd resipyal of thegesiis! @BaRanchdy®VD- R.

[0023]

When the recycled polycarbonate raw material of the present invention is
reused as the flame retardant resin composition in the office automation equipments,
electric and electronic equipments, and the like, a residual amount of the metals is
preferably 1 ppm or less for the alkali metals, alkaline earth metals and iron type metals
and 0.1 ppm or less for heavy metals other than these metals.

By performing the chemical treatment as described above, it is possible to
reduce the alkaline metals, alkaline earth metais and iron type metals to 1 ppm or less,
which are likely to be originally contained in the recycled PC resin, solvents and
containers used in the chemical treatment or the PC resin in the recovered optical discs.

In addition to these metals, it is also possible to reduce a residual amount of such metals
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For. exanpl e, when reused for the optical discs, in particular,
exceedi ng the residual anount of the alkaline netals, alkaline earth
metals and iron type netals above 1 ppm the PCresin is hydrol yzed
dependi ng on a preserved environnent of the optical discs, possibly
causi ng decrease of the long termreliability such as inability to
read the recorded dat a. I n addi tion, an aqueous hydrogen
peroxi de solution between 0.1 to 10% by nass has pH of 2 to 5 (weakly

The r obycred DBpY canes i aekEate it o e S ArMhPaicald e ¢
ol ecul ar TR 13 Ha MBS RES - Rhoutate ke frebab o reaimR ese
as araw material for the flame retardant resjn conposition. In this
kneadi ng, oftBfompgnetq-apticalndises ol Rbaseecharps Aptical thiscs ppd metaly kegdel and
needed. Such recycl ed pol ycarbonate raw materi al can be used as a raw
mat eri al dhe likedérivgddrone amptzanic pigmenh useshipobe revaialde eplieat digeg such as
general pol ycarbonate raw materi al. Exanples [0025] The present

i nvent i on GI¥RfandCHEP-Rspeci fical |y descri bed according to the

For example, when reused for the optical discs, in particular, exceeding the
residual amount of the alkaline metals, alkaline earth metals and iron type metals above
1 ppm, the PC resin is hydrolyzed depending on a preserved environment of the optical
discs, possibly causing decrease of the long term reliability such as inability to read the
recorded data.

In addition, an aqueous hydrogen peroxide solution between 0.1 to 10% by
mass has pH of 2 to 5 (weakly acidic) and can be preferably used as a final washing
fluid.

[0024]

The recycled polycarbonate raw material thus obtained is blended with a given
amount of a new polycarbonate resin to adjust to a desired molecular weight and
subsequently kneaded if needed to allow its use as a raw material for the flame retardant
resin composition. In this kneading, stabilizers, mold release agents and others are
added if needed. Such recycled polycarbonate raw material can be used as a raw
material of the flame retardant resin composition similarly to a general polycarbonate
raw material.

Examples

[0025]

The present invention is further specifically described according to the
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exanpl es below, but not limted in any way by these exanpl es.
In the foll ow ng exanpl es, nmeasurenent of the nononer conposition and
the fraction of the termnal OHin the PC resin of the substrate
material for the optical discs were perforned as foll ows. [0026]
<Measurenent conditions with NWVR instrunent> A 45 ng sanpl e of
the PC resin was taken in an NVR sanple tube 5 mmin dianeter, to
which 0.4 m of deuterochl oroformwas added to hompgeneously dissol ve
sure S|ng a 500 Mz Ma

t he sanpl e an% all-1-NVR t.rum was
 nst r unent=LIRGE %‘iﬂ)ﬁ[ﬁ&éBﬁﬁﬁﬁﬁﬂf%'{yu‘?"’é’dbyb@esfﬁﬁm HE4T) Coo2)
<Measur enent of tq% action of term nal g X oups>
Set 1 ng the pealt Uagolbire e rer e 4TS TpRenc R Poping fnd the
spect rum eak |nten5|t of the aromatic g&otons in _an ortho
posi tion th‘C fhe prmivgl GH p thedieresin ohthesubstiptegmateria farghe,ppticalgiscang
a peak intensity due to the nethyl protons of p-tert-butyl ether
(hereinafﬂ@ﬁepg%régémrﬁﬂmmy PTBP) group observed at 1.32 ppm (b) were
used to calculate the fraction of the termnal OH by the foll ow ng
fornmul a. HOGHS] Kbfeasuferhdnt cénalitivng avith GAVIR insti¥goent™>[ (a/2) / (a/2 + b/ 9)] X
100 [0028] <Measurenent of the nononer conposition>
A 45 mg sample of the PC resin was taken in an NMR sample tube 5 mm in
diameter, to which 0.4 ml of deuterochloroform was added to homogeneously dissolve
the sample and a 'H-NMR spectrum was measured using a 500 MHz NMR instrument
(INM-LAMBDA 500 manufactured by JEOL Ltd.)
[0027] <Measurement of the fraction of terminal hydroxyl groups>
Setting the peak top of tetramethylsilane at 0 ppm in 2 "H-NMR spectrum, a
peak intensity of the aromatic protons in an ortho position to the OH group of bisphenol
A observed at 6.68 ppm (a) and a peak intensity due to the methyl protons of
p-tert-butyl ether (hereinafter represented by PTBP) group observed at 1.32 ppm (b)
were used to calculate the fraction of the terminal OH by the following formula.
Fraction of the terminal OH (moi%) = [(a/2) / (a/2 + b/9)] x 100
[0028) <Measurement of the monomer composition>
Setting the peak top of tetramethylsilane at O ppm in a "H-NMR spectrum, a
peak intensity of the aromatic protons of bisphenol A and PTBP observed at 7.21 ppm
(c), a peak intensity of the aromatic protons in an ortho position to the OH group of
bisphenol A observed at 6.68 ppm (a) and a peak intensity due to the methy! protons of
PTBP observed a@ ppm (b) were used to calculate the monomer composition by the

following formula.

Bisphenol A {mol%) = {[(a + ¢)/8] / {{(a + c)/8] + (b/9)}} x 100

15



Setting the peak top of tetranethylsilane at O ppmin a 11-1-N1l4R
spectrum a peak intensity of the aromatic protons of bisphenol A and
PTBP observed at 7.21 ppm (c), a peak intensity of the aromatic

protons in an ortho position to the OH group of bisphenol

A observed

at 6.68 ppm(a) and a peak intensity due to the nethyl protons of
PTBP observed a 32 ppm (b) were used to cal cul ate the nononer

conposition by the follow ng fornmula. Bisphenol A (nol%

(a +

[
11 Pt TR (210 ) (e

perforrredlzlﬁg%éol lows. (1) Limting oxygen index: conplying with M5 K

7201 (2)

retardancy test: conplying with UL94

Evaluation of the flame retardancy was performed-as follows.
(1) Limiting oxygen index: complying with JIS K 7201
(2) Flame retardancy test: complying with ULS4
[0?].‘»--'Example 1

Disk-like optical discs weighing roughly 100 kg, of which aluminum as a
heterogeneous layer was laminated on a polycarbonate substrate of the optical discs that
are outside the product specification and recovered from an optical disc manufacturing
equipment were brought in by a container. In order to remove the polystyrene dummy
substrate from these optical discs, a polarization plate was used to observe birefringence
and 265 sheets of polystyrene dummy substrates showing iridescent appearance were
removed.

"H-NMR analysis of the substrate portion of one disk-like optical disc
described above was then performed to determine a divalent phenol monomer
composition and the fraction of the terminal hydroxyl group of the polycarbonate main
chain forming this substrate.

The measured results showed that the fraction of the terminal OH in the
recovered optical disc was 5.0 mol% and the monomer composition was 94.5 mol% for
bisphenol A and 5.5 mol% for PTBP, respectively. These results confirmed that the PC
resin of the recovered disc substrate is obtained by polymerizing bisphenol A as the sole
raw material of the divalent phenol.

[0031]

After crushing to a size of 1 to 2 cm, the disk-like optical discs recovered were
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[0030] Example 1 Di sk-1ike optical discs weighing roughly 100
kg, of which alum num as a heterogeneous | ayer was | am nated on a
pol ycarbonate substrate of the optical discs that are outside the
product specification and recovered froman optical disc

manuf act uri ng equi pnment were brought in by a container. In order to
remove the polystyrene dummy substrate fromthese optical discs, a
pol ari zation plate was used to observe birefringence and 265 sheets

of pol ystyfen u substrat es, show ng. i ridgscent appearance re
GG 830484 BSaiR it 755 R SLHERRAERANERE, o1

renoved.

of one disk-like optical. disc descrjbed above was then f.ormed t.o
et or i ne dorUsEREn 5| ERgHER A BB aaD: GHPSAPH A Fed: TEM o
the term nal_hydroxyl group of the polycarbonate main chain form ng
this substspdipm, alkylbenzenepwfongis-a 30 forelQ mimpteshyite gtiringt  Theedipsatere on
of the terminal CHin the recovered optical disc was 5.0 nol % and the
nmononer conregientlp trested Wil 3% hyohass pba sasiiup hydrokidpagmeussoltion pioh20H¢
PTBP, respectively. These results confirnmed that the PC resin of the
recover ed foii ¥rmswitest rBieaiscs wetwt faithee dreltgd piith by massgf bssdahe hpdrofidas
the sole raw material of the divalent phenol. [0031] After crushing

to a size agficchs b6dutdonC 12090l 3G ridukdse ThE digdd wete SEiBedueftOV@satd Wi £
then treated in an aqueous sol ution containing 1% by mass of

pol yoxyet lyk&n@idiontcshiaigele RARO Yot M ithd FARAO&RMRANRQAR the VKA
Cor poration) and 1% by mass of sodi um al kyl benzenesul fonate at 90C

For 60 i , ke h _ ;
or M Bses by‘%ﬁat&% éidé‘fﬁrléﬂ?n%ﬁ ]Qgér}%(?" CExidE o ES P Iy Gthile¥s. 15{@%&1?‘%% 30

with 3% by nmass e aqueous sol ution at

m nutes. Th i ver.e,fur r..lreat P 5R:pY. f, a. ium
hydr oxi de Waeqeu g’é’ ﬁogl%glgl ‘{Jﬁslh%&jn wgtp %ﬁ%ﬁ’%ﬁ ot rﬁgrémléﬁp?\tu@e ? . f"ﬁ?"a’ |Psst((:J ?@gﬁ}ééj
subsequently tr dwith a mxed solution i\ni the sanme anount
of the si frureCRLr ol brhatin@van By doiebid et M sl Nailhe
of hydrogen. peroxid 9QC for m nut The di scs were thoroughly
washed wi {19! {aéwe’ﬁﬁﬁ‘ﬁé’g“ﬁ?'feé LAgpyes fsg?'OOS hours to yield the
recovered PC resin (hereinafter given by recovered PClA). The

Vi scosi ty[%%} age nol ecul ar weight (M) of recovered PCLA was 15, 200.

A given amount of such recovered PC1A was placed in a platinum crucible and
carbonized in an electric furnace by raising the temperature for complete ashing. A
residual amount of metals dissolved in an acid solvent was then determined by an ICP
instrument (IRIS Advantage manufactured by JARRELL ASH) to give 0.2 ppm each for
Na and Fe and less than 0.1 ppm each for Al, Te, Sb and Cu.

By adding 60 parts by mass of a PC resin (TARFLON FN 2200A from
Idemistu Kosan Co., Ltd.) to 40 parts by mass of the recovered PC1A, a recovered PC
resin having a viscosity average molecular weight (Mv) of 19,000 (hereinafter given by
recovered PC1B) was obtained. To 100 parts by mass of the recovered PC1B obtained
were added 0.3 parts by mass of PTFE (CD076 manufactured by Asahi Fluoropolymer
Co., Ltd), 0.1 part by mass of an organic metal salt compound (Megafac F-114

manufactured by Dainippon Ink and Chemicals Incorporated) and 0.1 part by mass of a
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[ 0032] A gi ven anmount of such recovered PC I A was placed in a
pl ati num cruci bl e and carbonized in an electric furnace by raising
the tenperature for conplete ashing. A residual anmount of netals

di ssolved in an acid solvent was then determ ned by an | CP instrunent
(IRI'S Advant age nmanufactured by JARRELL ASH) to give 0.2 ppm each for
Na and Fe and less than 0.1 ppmeach for A, Te, Sb and Cu. By
addi ng 60 parts by nmass of a PC resin (TARFLON FN 2200A from I dem stu
Kosan Co.,_Ltd. 4 rt SS~0 he. ver Cl a

recover ed ﬁf%'l}zg?sl %gq‘ﬂ%l\%ér?g aglﬁeﬁgﬁ%aggly f@h'%%é?egzéi@?%eg%‘%ga&'v\g hend #19)

of 19,000 (hereinafter given by recovered PC was. gbt ai ned. To 0
ar s by rEST MR V] BT B MONEY B HalotiBtes myab €Ty
mass of PTFE (CDO76 _ manuf actured by Asahi Fl uoropalymer Co., . Ltd.),
0.1 part WArshymessizgPiddyam tlhomyx 1Zhmm Gahhbland bprdgunge size ph ks
manuf act ured by Dai nigtp7pon | nk and Chem cals |Incorporated) and 0.1
part by nusm xof3 mm x E7%amm|(bardB)( | r gf os 168 manuf actured by Chi ba
Specialty Chemcals Co., Ltd.), and the resulting m xture was kneaded
and then inject Resultsoifdedlate retaedadeyn tegt showeduatiawiting obypges inded nfy 38
size of 3.0 mMmm x 13 nm x 127 mm (bar |1 A) and bars having a size of
1.5 Mm x XYhensired witybahA( ad VidB)n. the UL 94 flaneselatdanef test (fnkssored with bar
retardancy test showed a limting oxygen index of 39 (measured with
bar 1A) ang)V-0 in the UL 94 flame retardancy test (nmeasured with bar
1B). [0033] Example 2 To 80 parts by mass of the recovered
PC1B obt aifged]i Bxdntadpl € | were added 10 parts by mass of an ABS
resin (AT-05 ;nanufactured by Nippon A &L Inc.), 10 parts by mass of

ES' L is( EJE.ES i‘é‘?ﬁé@%ﬁﬁﬁ35@53?%3#%5??;%%@2&@%?%E;"?fi’é% gd{fé?af’y
T Al A i
1ot ot 44T 9 B o8 ol b B o ol B lnd

gi ven nu?rﬁ@ﬁs p Ftéafhlﬁ(ﬂeﬁ@?e&ez??e&&])@ﬁd{l actufeg W?@hﬁ})"’%ﬂh’f’ B&F

| A) and bars having a size of 1.5 mmx 13 mm x 127 nmm (bar 1B).
Co., Ltd.)), 071 part by mass of an organic metal salt compound (Megafac' F-114

manufactured by Dainippon Ink and Chemicals Incorporated) and 0.1 part by mass of a
stabilizer (Irgfos 168 manufactured by Chiba Specialty Chemicals Co., Ltd.), and the
resulting mixture was kneaded and then injection-molded to yield a given number of
bars having a size of 3.0 mm x 13 mm x 127 mm (bar 1A) and bars having a size of 1.5
mm x 13 mm x 127 mm (bar 1B).

Results of the flame retardancy test showed a limiting oxygen index of 36
(measured with bar 1A) and V-0 in the UL 94 flame retardancy test (measured with bar
1B).

[0034] Comparative example 1
In Example 1, 60 parts by mass of the PC resin (TARFLON FN2200A

manufactured by Idemitsu Kosan Co., Ltd.) were added similarly to Example 1 to 40
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Results of the flanme retardancy test showed a limting oxygen index
of 36 (measured with bar 1A) and V-0 in the UL 94 flanme retardancy
test (nmeasured with bar 1B). [0034] Conparative exanple 1 I n
Exanple 1, 60 parts by mass of the PC resin (TARFLON FN2200A

manuf actured by lIdem tsu Kosan Co., Ltd.) were added simlarly to
Exanple 1 to 40 parts by nmass of a recovered PC resin of a

copol yner conposed of bi sphenol A and ‘

1, 1-bis(4- L OX - ot L et i TNG)
(hor oi naf TS PO, B8 Ghé db Sy T M bRl 38 P Sesd S SRBRLA i
wei ght (M) . £ 14 800 0 yi.ge a recovered PC r.esin hayi .

vi scosity %L—gpég@%ygéqﬂy F3>ﬁ1trﬁ?tﬁﬁ O}BFaHfQ,(%@eﬁﬂem@gf(ﬁ%wmaﬁer
represented by recovered PC2B). To 100 parts by ss_of the recoyered
PC2B vier o TRRIGHAIT DY Bk, & HPONHLE egrEe PrculabHsiabt RANLT d600da WK o
Asahi Fl uoropol yner Co., Ltd.), 0.1 part by nmass of an organic netal
salt conpdesnyeleNERfafredn having F veapshai aMepage nimplarulanweighie fylwh g 19,000

| ncorporated) and 0.1 part by nmass of a stabilizer (Irgfos 168
manuf act ur(bereipyficieprasetied by abtoye@h 2Bl sTcCHO0 partsdhy) masaiell thetrecovered
resultant m xture was kneaded and then injection-nolded to yield a
gi ven numPr2Bofwebaraddddavidngares by z@asef of SPOFRN{COW8 nmamufachiédd roy Abahi
2A) and bars having a size of 1.5 mmx 13 nm x 127 nm (bar 2B).
Resul t s offridiepdiymerd. ditd), dangart Byaniss Shavedaric hiefil §INS Py MegifdeX
of 33 (rreasurg%l )\}Nith bar §2A) %&d ’9/?1 in the UL 94 fIarrelT@ret ardegncy

t est (”eaqufﬁdﬁﬁ\l’.ntﬁai![?i?fmr?-@k and)CRethi 50 TRAFrhé® $4HP! firtZby mass of 40

80 parts by nass of e recovered PC2B obtai ned in Conparative

le 1 aﬁ&g = 0Of ' T
rergﬁtrﬁ) agt urs{ggﬂ%?/ i p%olgl&ArH%[uE&Inﬁ%q ??%Mﬁps r ?i g ? h%r[gggﬂocgdﬁt%ﬁi’ ?nlg'lIh 25

f act UJ jral - Co.. Lt . .S b f
et ect Sl Bt TR En Ot B0 1) Reihides B3 N R
b ' I |t d f F-114 f act d
by D ni pRda TRHRE ARGE ehERTEnr ol ook P R Tldn o Bree By kS of
a stabilizer (Lrgfos é68 @uf ﬁ]ptured by Chi ba Specialty Chem cal s :

124 np {0gheB

Co., Ltd. ™ X3ld AR xture was kneaded and then

injection-nolded to yield a given nunber of bars having a size of
Results of the flame retardancy test showed a limiting oxygen index of 33

(measured with bar 2A) and V-1 in the UL 94 flame retardancy test (measured with bar
2B).
[0035] Comparative example 2

To 80 parts by mass of the recovered PC2B obtained in Comparative example 1
were added 10 parts by mass of an ABS resin (AT-05 manufactured by Nippon A & L
Inc.), 10 parts by mass of talc (PT-A25 manufactured by Fuji Talc Industrial Co. Ltd.),
0.3 parts by mass of PTFE (CD076 manufactured by Asahi Fluoropolymer Co., Ltd.),
0.1 part by mass of an organic metal salt compound (Megafac F-114 manufactured by
Dainippon Ink and Chemicals Incorporated) and 0.] part by mass of a stabilizer (Irgfos
168 manufactured by Chiba Specialty Chemicals Co., Ltd.), and the resultant mixture

was kneaded and then injection-molded to yield a given number of bars having a size of
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3.0 M x 13 nm x 127 nm (bar 1 A) and bars having a size of 1.5 nm X
13 mm x 127 mm (bar 1B). Results of the flanme retardancy test
showed a limting oxygen index of 31 (neasured with bar IA) and V-2
in the UL flame retardancy test (neasured with bar 1B) indicating
failure. Industrial Applicability [0036] According to the
present invention, used optical discs using a PCresin as a substrate
mat eri al and di scarded opti cal di scs as substandard articles in a

mAnuT Aot Ury Ofhek 98 580 19 R USET ARl U FLLOLE [ Ol IS 3E ¢ 127

r et ar dant carbonat e resi OSI ing wth a hod
at | ow co%m%&,ﬁl ]%)I ow environnental load. dains

Results of the flame retardancy test showed a limiting oxygen index of 31
(measured with bar 1A) and V-2 in the UL flame retardancy test (measured with bar 1B)
indicating failure.

Industrial Applicability
[0036]

According to the present invention, used optical discs using a PC resin as a
substrate material and discarded optical discs as substandard articles in a manufacturing
step can be reused as a raw material for a flame retardant polycarbonate resin

composition by treating with a method at low cost and a low environmental load.
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[ 1} A nmet hod for manufacturing a recycled polycarbonate raw materi al
for a flame retardant resin conposition from di scarded and/ or
recovered optical discs using a polycarbonate resin as a substrate
material, conprising: (a) a step to identify if, in the

pol ycarbonate resin used as the substrate material of the discarded
and/ or recovered optical discs, 2,2-bis(4-hydroxyphenyl)propane as a
di val ent phenol of a raw material of the polycarbonate resinis
polynerizqﬂi%% a sole raw material; and (b) a step to renove
inmpurities 5y a chem cal treatnent by separating only the discarded
and/or re ereq optical discs, .wherei h | ycarbonate. rgsin is
Menti 1 odihe. piDRbed Beaaneiunfe S shiel EixARAFE ST ARIG R BT alahE s
the sole raw materjal. [2]. The method, for manufactyring the recycled
pol ycar boﬁﬁla@a?'aws}?a?%?l{’%fm’f’o&o’llh SR dsFeAIOY JFERYfied r LA U Pon
according to claim1l1, conprising identifying if, in the polycarbonate
resin as thedycaihpeate eesia agasehsirate ngterish€OMPEYERE ded and/ or recover ed
optical discs fed in step (a), 2,2-bis(4-hydroxyphenyl)propane as the
di val ent fhensep tf identifpw, imthemiobicarbbnatd eesip olsgd 2y the nettstrate ewaterial f the

pol yneri zed as the sole raw material by measuring the nononer

conposi ti afiscarded hikorfracivered opficat fiecs; 22isiéhydobkyphajylipeopand dscddifadent
manuf acturing the recycl ed pol ycarbonate raw material for the flane

retardant phesdl ibfoO e shatdrh ofGRE helybgbémtes tedinMs lpolymetizedhie rbdle trkve
di scarded and/or recovered optical discs fed in step (a) are crushed

materi al . Jf4dhpenget hod for manufacturing the recycled pol ycarbonate

>

raw material for the
(b) a step to remove impurities by a chemical treatment by separating only the discarded

and/or recovered optical discs, wherein the polycarbonate resin is identified as
polymerized by using 2,2-bis(4-hydroxyphenyl)propane as the sole raw material.

[2] The method for manufacturing the recycled polycarbonate raw material for the
flame retardant resin composition according to claim 1, comprising identifying if, in the
polycarbonate resin as the substrate material of the discarded and/or recovered optical
discs fed in step (a), 2,2-bis(4-hydroxyphenyl)propane as the divalent phenol of a raw
material of the polycarbonate resin is polymerized as the sole raw material by
measuring the monomer composition and the faction of the terminal OH.

[3] The method for manufacturing the recycled pélycarbonate raw material for the
flame retardant resin composition according to claim 1 or 2, wherein the discarded
and/or recovered optical discs fed in step (a) are crushed material.

[4] The method for manufacturing the recycled polycarbonate raw material for the
flame retardant resin composition according to claim 1 or 2, comprising a step to
remove a polystyrene dummy substrate contained in the optical discs by passing the

discarded and/or recovered optical discs over a polarization plate as a pretreatment step
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flame retardant resin conposition according to claim1 or 2,
conprising a step to renove a pol ystyrene dummy substrate contai ned
in the optical discs by passing the discarded and/ or recovered
optical discs over a polarization plate as a pretreatnent step of
step (a), wherein the discarded and/ or recovered optical discs fed in
step (a) are uncrushed material. [5] The method for manufacturing the

recycl ed pol ycarhbhonate ra terial for the flame retardant resjin
oy Tt Dok SRR AT el the dRisred mmsle retergd oPMLALES LD SR GLfet he
step to renove tth%oLgstyrene dummy substrate, if the substrate
material re&MHushed BBtedthed by pol yneri zi ng

2,2-bis(4-hﬁﬁroxy henyhéfropane as, the sole raw material of the
di val ent phéeHol rHifmabedprmanyachsing sheirpaveledaely srbasaterdve maistialdan theli sc

appear ance; and
flame retardant resin composition according to claim 4, comprising:
identifying, after the step to remove the polystyrene dummy substrate, if the substrate
muaterial resin is obtained by polymerizing 2,2-bis(4-hydroxyphenyl)propane as the sole
raw material of the divalent phenol raw material by using information of the optical disc
appearance; and
identifying, on.ly for optical discs unable to be specified as obtained by polymerizing
such sole raw material by using the information of the optical disc appearance, if
2,2-bis{4-hydroxyphenyl)propane as a divalent phenol of a raw material of the
polycarbonate resin is polymerized as the sole ralw material by measuring th'e monomer
composition and the fraction of the terminal OH in the polycarbonate resin of the
substrate ma.ten'al.
[6] The method for manufacturing the recycled polycarbonate raw material for the
flame retardant resin composition according to any of claims 1 to 5, wherein before the
chemical treatment in step (b), the discarded and/or recovered optical discs are crushed

- toasizeof 0.5t0 3 cm.

[7 The method for manufacturing the recycled polycarbonate raw materal for the
flame retardant resin composition according to any of claims 1 to 6, wherein a residual
amount of metals in the recycled polycarbonate raw material obtained by the chemical
treatment in step (b) is 1 ppm or less for each of alkali metals, alkaline earth metals and

iron type metals and 0.1 ppm or less for each metal other than the above metals.

[8]  The method for manufacturing the recycled polycarbonate raw material for the
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identifying, only for optical discs unable to be specified as
obt ai ned by pol yneri zing such sole raw material by using the
information of the optical disc appearance, if

2, 2- bi s(4- hydr oxyphenyl ) propane as a di val ent phenol of a raw

mat eri al of i1ihe polycarbonate resin is polynerized as the sole raw
mat eri al by neasuring the nonomer conposition and the fraction of the
termnal OHin the polycarbonate resin of the substrate material.

6] The et hathe " QhrdTROHE AL oh Aoty 6 G BPLMGA PANAL Suk@MK 1he
material for e flame retardant resin C nposi t1on according to any
of clainms 1 t0o:.5 erejn.b re.the chemcal treatnent in step (b),
t he discardégﬂgﬁﬂf%gnpgé%e%gégngpngg Ddiscs are crushed to a size of
0.5to 3 cm [7] The method for manufacturing t-he recycl ed

pol ycarbonate raw naterial for the flane retardant resin conposition
according to any of clainms 1 to 6, wherein a residual anmount of
nmetals in the recycled polycarbonate raw nmateri al obtained by the
chem cal treatnent in step (b) is 1 ppmor |ess for each of alkal
netal s, alkaline earth netals and iron type netals and 0.1 ppm or

| ess for each netal other than the above nmetals.. [8] The nethod for
manuf acturing the recycl ed pol ycarbonate raw naterial for the flane
retardant resin conposition according to any of claims 1 to 7,
wherein the chemical treatnent is an al kaline treatnent.
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