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DESCRIPTION 

. POLYCARBONATE RESIN MOLDING MATERIAL FOR OPTICAL USE AND 

·. OPTICAL DISK SUBST~ATE · 

Fj_eJd of the Invention 

The present invention relates to a polycarbonate resin 

. molding material for optical use which volat.ilizes during 
. .· . . 

the mold_ing . of an optical . disk. substrate and .improves . 

10 continuous productivity by reducing the amount of a ~ubstance 

(deposit) accumulated on a metal mold and a stamper and to 

an optical disk substrate. ·.The present invention further 

. _·relates to a polycarbonate resin molding material for optical 

use which volatiiizes during the molding of an optical disk 

15 substrate, can improve continuous productivity by reducing. 

the amount of a substance (deposit) acctlinulated on a metal 

mold and ~ stamper and retains high .reliability for a long . . . . 

time and to an optical disk substrate made from the material. 

Prior-Art 

20 Optical disks for.recording and reproducing 

._ information by the i:c:radiation of· 1as~r light, ·such as digital 

'audio disks (so-called compact disks), optical video disks 
.·. : . . . . 

( s.o..:ca1i:ed laser disks) ,: various Write Once· Optical disks, 

optomagnetic disks and phase change disks, have. already been 
. . 

25 . impieillented.": . 

Out of these, · ·compact · disks _and· l_aser. disks are ROM . · 

(Re~d Only Memory): opt~cal di.sks. In these optical disks, 

·pits correspondin~ .to information signals are formed in a 

·. transpar.ent substrate .·as, rugged . shape and a 40 nm or more 

30 . thick Al reflection layer .ls formed on. the pi ts.. In such 

optical disks,. information :sig11als are reproduced by 

detecting changes-in .refiectancecaused ~y optical 

interferences generated by the· pits. 

M.eariwhi~e, the wr_ite Once Optical disks are recordable .·· 
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· opt_i_cal disks to which any information can be written by a · 

user andoptomagnetic disks and phase change_ disks are RAM 

(Random Access Memory) optical disks to which any information 

can be written many times. 

That is, the·recordable optical disk comprises a 

transparent substrate and a Write· Once recording layer whose 

. optici'.ll characteristics are. changed irreversibly or rugged 

shapes are formed by the irradiation of laser light and which 

is formed on the transparent substrate. This recording layer 
. . . 

. 10 is m_ade from a .cyanine• •. phtha116cyanine- or azo-based 

.15 

organic pigment which is decomposed by heating, for example, 

·with the _irradiation of laser· light, whereby its optical 

constant is changed and_ its volume is also· changed,· thereby 

causing the :deformation of the. substrate. 

The optomagnetic dlsk is a rewritable optical disk to 

whi.ch. a user·· can wri.te and erase. informati.on repeatedly and 

which comprises a vertically magnetized film having a 

magneto-optj,,c effect (for example, Kerr Effect) such as· a . . . 
. . 

. Tb-Fe-Co amorphous· alloy thin fi_lm. formed on a transparent . 
. ·. . 

20 substrate. Iri. this C>ptomagnetic disk,. a recording pit is 
.·· . . . 

"formed by magnetizi;ng a micro area of the vertically .· 

magnetized film. upward or downward according to an 

information signal. Th~ infC>rmati.on signal is reproduced 

making use of the fact that the rotation_angle 8k (Kerr 

25 rotation angle l ·.of linear polarization of reflected light 

differs according. to theinagnetization direction of the 
. .. . . 

vertically magnetized film~·. 

The phase change disk is a rewritable disk like the 
. .· .. . : . . . . . 

'optomagnetic di~k and made from a Ge..:.sb..:.Te phase change 

.· 30 · .. ··.material which. ass~es a ccystal state. initially .arid changes . 
. . . 

. ·from the crystal ~tate 'tC> an amo~phous s.t~te py the 

·.irradiation of laser light. . In .this recording layer; ·.a 

recording· pit is formed by changing the phase of a micro i;lrea 
. . . 

. according to aninformation s:ignal and the information si~nal .· 
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. is reproduced by ·detecting· a difference in reflectance · 

between an amorphous·. portion corresponding to ·the· pit and . 

.. other crystal area. 

The optomagnetic disk and pha~e change disk are iri most 

5 cases a disk having. a four"".layer ·.structure consisting of a 

recording layer,.· two ·transparent dieleCt:ric layers 

sandwiching the recording layer from both sides of the 

recording ·layer and an Al reflection layer.formed on the 

.dielectric layer in.order to prevent the oxidation.of the 

10 recording layer and increase the degree of signal modulation 
. . 

by mul t.iple interferences. . The dielectric iayer is a silicon .. · 

nitride film or Zn-Si02 composite film. 

Studies have recently been made energetically on use 
. . . ·. . 

of the· above optical disks .for record:iilg digital images, and 

· .. 15 ·a d:igita.i· versatile disk (DVD) has been developed as such 

.an optical disk. 

This DVD has the same· diameter as CD (120 miil} but can 

record image .information equivalent to one movie film and 
. .. . . .. . 

reprodu.ce image information of .quality as high as current 

20 TV images~ . 

To recordsuc:g image information on an optical". disk, 

a recording capaci t; 6 to . 8 t.imes m()re than CD is necessary . 

. Therefore, in DVP, the wavelen5Jth of. iaser light . is reduced 

to 635 to 6SO nm ~ompared,with 780 .. nm for CD and the n~e.rical 
·25 aperture (NA) of an. objective lens is increased to 0. 52. or 

0.6 compared wi~h 0.45 ·for CD,· .thereby reducing the track 
.. • . 

pitch or the shortest re".ording mark len.gth of a pl.t to' 
. . . : . . . . 

'increase the recording· density. 

·· An increase in · the nll.Inerical aperture · (NA) of an 

30 · objecti'\'e lens results in a re.duction in the to.lerance of 

deflection of a.· .disk substrate. · ·Therefore, compared with l.·2 
. . .. . . . . 

· mm for CD, the thickness' of a DVD su1>,strate is reduced to· · .· 

o. 6 mm so as to short.en the distance ~f the dfsk ~ubstrate 
. throtig.h which laser light pas·ses ~: thereby compe11sating. for 
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the reduction in the. tolerance of warpage (Nikkei Electronics 

No. 630 issued on February 27, · 1995). To compensate for a . 

reduction in the· str~ngth of a. disk caused by the reduction 

in the thickness of th.e substrate, a so""'.ca11ed laminate 

5 structure that another substrate is laminated on a recording . 

layer formed on a substrate is employed as disclosed by JP-A 
. . 

. . . 

. · .. 6-274940 · (the term 11 JP-A~ ·as used herein means an 

· · nunexamined publ:ished Japanese patent application~)~· The 
. . .·· . : .. . . 

. recording layer of .. th~ laminated optical di.sk ·i.s. a ROM 
. . . . ·. . . . - . 

. 10 recording layer, recordable recording layer or RAM recording 
. ·. ·. . 

layer used in the above-described single substrate 

structure. 
. . 

. . . . . . : . 

Further~.· the laminated ·optical disk includes a one-
. . . . - . . . 

. side laminated.. optical .disk using only one side thereof and 
. . 

15 a both side laminated optical disk ~using both sides thereof. 
. . 

A polycarbonate resin which has excellent moldability, 

strength, ·11ght transm.1.ttance.and humidity resistance is 

used in most Of the above Optical disk SUQStrates. 

However: when .substrates are molded continuously, the 

20 . characteris.tic propertie~ such as transferability and. 

optical and mechanical properties of the substrates 

·.deteriorate and dust ·is. adhered to the substrates. 

It ·11as been found that volatile matter generated from 

. the polycarbonate is adhered to a metal· mold or a s.tamper 
. . . . 

25 a.s the cause of the aQove problems, . thereby causing such a 

30 . 

tro"ti1>1e as outg-assing with the result that the. opticai and 

mechanical· properties. of· the substrates deteriorat.e and the . 
. · : . . . . . . . ·. 

deposit .comesoff, falls on the stamper and is transferred 

·to. the substrate .. ··· 

Therefo;['e ~: a measure .for red1Jcing the. amount of. a low 

. molecu~ar we.iglJ.tpolycarbonate· compound contained in. the raw 

·. materials as a causative ag~nt is taken. FOI:' example., as 

·. described in JP.;.A ::9~2oa6s4, the formation of a deposit is . 

.. . . ·prevented by reducing the amount .of a low mo.iecular 'we1.ght 
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polycarbonate compound having"a molecular weight of 1,000 

or less contained in a polycarbonate. However, it has been 

confirmed that the agent of the deposit is not only the low 
. . .· . . . . ·. ·. . . '. 

molecular weight polycarbonate compound and that this effect 

5 · i.s not suff i.ci.ent. 

The polycarbonate r~sin is readily hydrolyzed at a high 

·temperature and a high humidity,_ resulting in reductions in 

molecular weight and impact strength. Further, when. it is 

· · · le·ft at a hi.gh temperature and a high humidity for a long 

10 time, very small white points are formed on the substrate, 
. . 

thereby impairing long~termreliabili.ty. 

Meanwhile, one of characteristic properties required 
·. ., . . . . . 

. . . . . 

of an opti.cal disk. sub.Strate and an optical information 

recording medium comprising the same is the retention of high 

15 reliability for a long time. However, as the polycarbonate 

resin is easily hydrolyzed at a high" 1:empe~ature and a high 
. . . . . . 

20 

hUIIlidity, it has been difficult to fully satisfy this. 

requirement~ 

Probiems to be solved by the Invention 

Currently, the continuous molding of compact disk 
. ' . . . . . 

substrates which are generally used must be suspended for 
. . . . ~ . . . . . . . 

. the. cleaning of a m~tal mold and a stamper to remove a deposit 
. . 

on them. Therefore,· it has been ;found that there is 
., ' ·. . . . 

limitation.· to the ·throughput of continuous production and· 
. . . . ~ . . . . . . 

·25 that the productivity of a substrate material for high 

recording d.ensi:ty optical: :disks typified by CD-R, MO, MD~MO 

. and further DVD-ROM, -DVD-Video,. DVD-:R and DVD-RAM is not 

· improve9~ 

F~rthemolding of a_high~ecordingdensity op'f:ical disk 

·30 substrate· for DVD-ROM and DVD-RAM, the molding temperature 
. . . . . . . ' . . 

must be increased to about 380° C so as to impr.ove the fluidity. 

andtransferabilit; of .(l res.in, which increases the amo.unt •·· 

·.of vQlat:Lle matter· from a polycarbonate resin and narrow:s 

t:h.e .vent clearance of a.metal mold, thereby promoting the 
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accumulation. of vo.1.atil~ matter .. 

The present invention has been made in view of the above 

problems and it has been discovered from intensive studies 

on solutions to the aboye problem.s that the amount of a deposit 
. . . . 

5 on a metal mold and a stamper during molding is greatly reduced 

and productivity is surprisingly improved while the 

characteristic properties of a substrate are fully retained 

by reducing the total amount of substances having a 5 % weight 
. . 

reduction start temperature measured by thermogravimetric 
. . . ·.. . ·.. . . . . 

10: analysis of 400° c or less to l wt% or less as means of reducing 

volatile matter from a polycarbonate . 
. · . . 

Summar.y.of the Invention 

According to the present invention, there are provided . . 

(1) a poiycarbonate resin molding material for optical use 
. . . . . . . 

15 which. contains substances (A) haying a 5 % . weight reduction 

start temperature measured by thermogra,;imetric analysis of 

400° C or less in a total ·amount of. 1 wt% c)r less, ( 2) a 

polycarbonate resin molding material for optical·use, 

wherein when 10,000 CD substrates are molded at a cylinder 
. . .. . 

20. temperature of 340°Cand a mold temperature c:>f 75°C, the 

amount of a deposit.on a stamper is 15 mg or less,.(3) a 

polycarbonate resin moldin:g materiai for optical use, 

wherein when 10, 000 Dyl) s·ubstrates are molded at a cylindel:' 

temperature :of 380~·c and a· moid temperature of ll5° c, the 

25. c;linount .of a depb.sit on a stamper is 15 mg or less, and ( 4) 

optical disk· substrates made ·from these molding ·materials ... 

. The term ."deposit;. as used ih.this specification mea~s 
Ci li@id or solid substa~ce accumulated on .. the periphery of 

a stamper or :iri the vent portion or gap.of a metal mold caused 

30 · by molding contiriuo{i.sly of optical disk: substrate . 

. Therefore, it can b~ '.said that the substances (A) are deposit 

forming substances ill the present invention.··. 

Acc~rding to the pre~entimrention, ·.in order. t({ obtain 

·.· sufficient reliab:ility for a .disk substrate for use in. 
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high-density optical disks such as digital video disks, 

substances contained in amold.ing material (aromatic 

polycarbonate re·sin) for molding the substrate must have a 

5 % weight reduction start temperature measured by. 

5. ·thermogravimetric analysis of · 400° C · or less and the . 

substances (A) must be contained in a .total amount of 1 wt% 

or less. 

Substances having a 5 % ·weight redu.ction start 
·.. . 

temperature of 400°cor more rarely volatilize from·a 
. : . . . . 

10 polycarbonate whereas substances havin,g a 5 % weight 
. . . . 

reduction start temperature of 100° C or less volatilize and 
·. . . . : .. . . 

are discharged to the.· outside of a metal mold without being 

accumulated and are: not adhere(!. to a stamper or/and a metal 

mold. When continuous· molding·· is ca:rried out using a 

15 material which contains substances havin.g a 5 % . weight 
·. ~ . 

reduction start temperature of 400° c or less in a total amount 

of more than 1 wt% I a deposit is accumulated on a metal mold 

and·a.stamper.in a relatively early stage arid sufficient 

·productivity cannot. be obtained. 

20 ·When the total amount of the substances :(A) having a 

5.% weight reduction start temperature of 400°C or less, 

preferably 100 :to 400«! c, is 1. o .wt% or less, preferably o. 5 · ... 

. wt% .or less, more preferably 0. 3wt%' or less, a more 'stabilized. 

·.··effect can be obtained .. It is preferred to reduce the total 

25 . amount of the substances as much as pos'_s.ible but it is 
. . . 

. Subs·tantially .impossible to completely el.im.inate these. 

substances. The mini.mum total amount of the substances .is . .. . . . . 

·o .0001 wt% and when the tot.al amount is· o. 001 wt% or more,. . .· . . 

. econom.ical ~tf.iciency :becomes high. 

· 30 .. · .• The substances (A) contained .in the polycarbonate and 

·having a 5 % we . .ight reduction start tempel:-ature of 400° c or ·· 

· ·ies~ include ·unreacted. products of.a raw mater.ial used. for 

··. · the pr~dticti~n of the polycarbonate and a term.inal capping 

agentand mod.if.ied products thereof, 'catalyst, deactivator, 
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substances related to the production of the polycarbonate. 

such as low molecular weight materials exemplified by 

polycarbonate oligomers (may be.referred to as "substances 

.derived from PC production" hereinafter), and stabilizers 

5 including a heat stabilizer, ·antioxidant and ultraviolet 

. light absorber, release agent, modi£ ied products thereof and 
. . 

all of·· which are added to · improve the characteristic 

properties of a polycarbonate resin (may be referred to as 

"substances derived from additives," hereinafter). 

10 ··The substances derived from PC production. will be 
. . . : .. : : 

·described in detail hereinafter. The· low molecular weight 

materials exemplified by polycarbonate oligomers are a low· 

molecular weight carbonate oligomer containing 1 to 5 

diphenol skeletons (or raw material monomer skele.toni:;) used 

15. as a raw material.· 

·Examples of the raw material includediphenols typified 

by · bisphenol A. and carbonate esters typified by. diphenyl 

carbonate•··. Examples of the terminal capping. agent include 

mon~functional phenols such as p-tert-butylphenol and p-

20 cumylphenol .. Examples of the modified. products of the 

unreacted· products of the raw material·and the terminal 
,. .. 

capping.· agent. include. inonocarbonate compounds of the raw 

material monomer and the term~nal capping agent and carbonate 
. . . . . . . . . . : 

· .· ·compounds of terminal· capping agents. 
··25 .·· Most of the substances derived from PC production are 

·~low molecular weight material repre~ented by the·following 

_genera,1 formula ( 1) : 

. . . . . 

.. ·· .. ·•-@t····l\,·.·.-@· Rq .. O 
·. Y~O .• x .. ·. o-· 8lo-Y 

. .~ . . . n J~ 
(l) 

. 30 
. .. . ,. . . . . 

wherein x is a group for combining two phenrils wh~n a c:lipheno.J. 

· .. · f.ormi~g the polycarbonate is a compound having a bispheno1 · 

skeleton,•as exemplified byalkylene group, alkylidene group, 
. . . . . . . . . . 
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cycloalkylidene· group which may .l~e substituted ·by an alkyl 

·.group· -0- ,..co- -oco- -s- ·· -so- ·or -so Y is a hydr_ ogen ., , . , . , • . 2, 

atom or a group ·represented by . 0 . . d, r 
--~-o-W. 

5 (R' is a hydrogen atom or alkyl group having 1 to 25 carbon 

atoms, and r is an integer of l to 5), R is a hydrogen atom 

or alkyl group having 1_. to 4 carbon atoms with the ·proviso 

. that when there are ·two or more R's, they are the same or 

different, p and q are_ the same or different.and each an 
. . ~ . . . 

. . 

10 - integer of 1 to 4 ~ m is , an integer of 1 to 5 ~ ·and n is o .or 

1. 

The method of reducing the amounts of the substances 

derived from PC production is not particularly limited:. 

There have been. made various proposals for reducing the amount 
. . .· . .. . 

15· of the lowinolecularweight material of apoiycarbonate. For 
. . . 

example, ·JP-A 63.;.278929, JP-63-:3163l3 and JP-A 1-146926 

propose such methods ..• 

_ Stated specifically, these methods may be carried out 

. repeatedly i combined together or. combined with other.· 

20 methods. 

A desc~iption .:is subsequently given- of the substances 

.. derived from additives• Typical· examples of the substances 

d~rived fro~ add.:i. tives are a stabilizer and a release age~t . . ·' . . .. . . . . 

A_ phosphorus-containing anti.oxidant :is mainiy used as 

25 a stabilizer .. Examples ~f the phosphorus-containing 
. . . 

· _antioxida~t include· phosphates, pho_sphorous acid and 
. . . 

· phosphi tes represented· by ,the f~llowing formulas ( 2) and ( 3). . ,. .. •, . . 

.Most of the phosp~orus-containing anti.oxidants have 

functions for serving as a be.at s_ta~:i.li~er for aromatic 

30 polycarbonate r_esins. 

(
A~o' ··. ·._. 

1 ' -··. A10/P. 

. . ·. 
. . .. . : . . . . 

·. -··. · 0-A J · .· p/. 1- _··. 

"O--'-A1 · n _ 
.(2) 
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(3) 

(4) 

In the above formulas (2) to (4), m and n are 

i.ndependently an integer of O to 2 and {m + n) is 1 or 2. 

10 · · A1 .· t.o .. A3 are the same or different and each an alkyl 

·.• 15 

. 20 

25 

. 30 

group having 1 to 9 ·carbon ato~s. phenyl group, phenylalkyl 

group. {alkyl mo.i.ety has 1 to 9_ carbon atoms) or alkylphenyi 
. . 

group (alkyl moiety has 1. to 9 carbon atoms). A2 and/or A3 

may be a hydrogen atom. 

Illustrative examples·of the phosphorus-containing 
- . . 

anti.oxidant represent~d by. the above formulas (2) to (4) . 

. include tris{2,4-di•t-butylphenyl)phosphite, t~is{mono-
. ·and di-nonylphenyl)phospiiite, tetrakis {2,4-di.-t-. . . . . 

butylphenyl.)4,4'-biphenylene-di'"'.phosphonite·and the like. 

Out of the substances derived from additives, the 

release_ agent can be.represented by.the following formula 

.. .( 5) •. 
. .· 0 

(.Ho1,.~·fo-~-···~····) . 
~1-C- · 2 u· . . . . 

(5) 

. . . 
. . . 

In the above formu.la. ( 5) • R1 is an alkyl group having 

1 to 2 2 carbon atoms or alkylene group~ R2 is an alkyl group 

having 12 to 22 carbon ·atoms~ t is o ·or a positive integer. 

U i.S Cl positive integer, and (t + U)· is an integer Of 1 to 

6,. preferably 1· ·to· .4 . 

The substances.derived.from PC production and the 

·.·. s~bs.tances derived fr.om ~dditives which are represent~d by 
. . . . 

. the above_ formulas ( 1) to (S) are given as exampl.es and other 

substances having a 5 %"·.weight- reduct.i.on start temperature 

.. of 400° c or less are included in the category of the s·ubstances 

·.• .. ·. 
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(A) as the deposit forming substances of the present 

invention . 

. · The total ·amount of. the above ·deposit forming 
. . . 

substances contained in the polycarbonate resin molding 
. . 

5 .. materi.al f.or optical use of the present invention is i wt% 

·or less. The total ainount is preferably as small.as possible. 
. . 

. The !) %_ weight reduction start temperatures of some of 

the above deposit forming subs.tances were measured. That is, 

using the 951.TGA apparatus of DuPont co·., Ltd., the 5 % wei.ght 

10 reduction start temperature: was measured under a nitrogen 
. . . . . . .. 

atmosphere at a temperature elevation rate of 10° C/min. A 

low molecular weight polyca:t"bonate oligomer contai.ning 1 or 
. . . 

2 bisphenol lf skeletons had a .5 · % wei.ght reduction start 

temperature of 370±10° c. As for raw materi.al-relat_ed 

15 · substances,· bisphenol A had a . 5 % wei.ght reduction. sta:r:t · · 

·temperature of 257±5° c, di.phenyl carbonate had a 5. %. weight 

reduction start tempe~ature of 1J9±5° c, 'p-tert-butylphenol 

had a 5 % weight: reduction start t.emperature of 145±5° c, . . . . . . . . : 

· ·p-cumylphenol had a 5 ·% weight reduction start temperature 

20 of 170±5° c, and di-t-bqtylphenyl carbonate which i.s a 

· carbonate borided p_roduct of a te:r:minaL capping agent had a 
. . . . . 

5 % weight reduction start temperature of 240±5° c. ~$ for-

. the additive-related subs~ance.s, tris(2,4-:di.-t-
. : . 

. . butylphenyl)phosphite which.is ari antioxidant had a 5 % weight. 
. ' . 

. 25 reduction st~rt ·.temperature of 254±5° c·.. tris (mono- .. 

nonylphenyl)phosphite had a 5 ·· % weight reduction start 

temperature of 218±5~ C, stearyl s·tearaj:e which· is a rel~ase 
agent had a 5 % weight reduction start.temperature of 27(;±5° c, 

behe~yl behenate had a 5 % wei.ght reduction start temper~ture .. 
. . . . . . . 

·. 30 of 302±5°.C, pentaerythritol tetrastearate _had a 5 % weight 

reduction ~tart tempera~ure of 356±5° c, glycerin t~istearate 
·had a 5 % weight redll.ction sta~t temperature of. 355±5° c and. 

· glycerin monostearate. had· a. 5 % weight reductit:m start 

_temperature of 245±5°C. 
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These measurement values change.by around l0°C 

according· to the purity and crystallini ty of a pr9duct.. It 

is . only illustrated that all _·of· the above compounds have a 

5 % weight reduction start temperature of 400°C or less. 

The polycarbonate resin always contains substances 

derived from PC production (A'."'1) such as a raw material 

monomer and a modified product thereof .and a low molecular 

weight polycarbonate and substances derived from additi~es 

(A-2) such as a heat stabilizer, release agent and modified 

10 products thereof as deposit forming substances-.. The weight 

ratio of (A-ll to (A-2)· is.10:90 to 90:10~ preferably 15:85 

to 85:15, more preferably 20:80 to 80:20 based on 100 wt% 
. : . .· . 

-0f the collected deposit. 

The deposit forming ~ubstances ·.always contairi both 
. . . 

15 (A'."'1) and (A-2) and the ratio of (A-l.) to CA-2) changes 

. according to resin composition (the amounts of additives and 

the content of anoligomer) and molding condi~ions. 

According.to the above-described present invention, 

when an optical "disk substrate is to be molded from a 
. . . 

20 polycarbonate resin molding material, the cimount of a deposit 

. adhered to a m~tal mold or a stamper is gr~atly 'reduced ~nd 
. : . . . . . . . . 

a large number .of disks can be molded continuously by reducing 

· the total amount of the. substances (A) having a 5 % weight 

reduction start temperature of 4'00°C or less contained in 

25 the molding mat.er.ial to 1 wt% or less. ·· Therefore, according 
.. . . . . 

..• to t:tie present· i~veiition, · there is provided a polyc.arbonate 

resin .mol~ing m_ateri.al' for optical use, wherein. when 10, 000 

optical disk.substances al:"e molded at a cylinder temperature 

.of 340° c -and. a mold temperature of 7.5°C, the amount of a. 
. .. . . 

· 30 deposit on a stampe·r is· 15 : mg: or less, preferably 10 mg or 

less .. · . 

·The a:bove cylinder tem~era tui:'e and mold tempe~a ture are 

average temperatures wJieri compact disk substrates are 

· .. molded. 
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Accordi.ng to the present i.nventi._on, there i.s further 

provi.ded a polycarbonate resin moldi.ng material for optica1 

use, wherein when 10,000 opti.cal disk substances are molde.d 

at.a cylinder temperature.of ~80°C and a mold temperature 
. .· 

· 5 . of 115° c, the amount· of a deposit on a stamper is 15 mg or 

. iess, preferably 10 mg or Tess.· 

The· above cylinder temperatµre and mold temperature are 

·average·tem:peratures when .DVD disk substrates are molded. 

·The inventors of th·e present invention have conducted 

io researches on the. further improvement of a polycarbonate 

resin molding material which enables long-time continuous 
. . . 

. moldin.g and gives a high-quality optical disk substrate. 

That is, when an optical disk (or its substrate) made 
. . ·.· . .·. . ·.. . . 

from· a polycarbonate resin is maintained at a high temperature . . . . . . . 

15 ·· and a high hum.idi. ty for a long time, very small. white points 

may be fo:pned .·on the surf ace of the substrate or in the 

20 

.. 25 

. . . . . 

substrate, become .bigger along the i;>assage of time and affect 

the reli,abili ty ·of ~ recording me~i.um. Therefore, the 

present inventors have conducted researches to find the cause 

of forming the white points. An influence exerted by the 

·formation:of the very small w:tiite points ismore marked in . . .. . . . : 

digital versatile disks such as DVD-.ROM,. DVD-Vid.eo, DVD-R 
. . . 

and DVD-RAM having extremely high information storage 

deiisi ty than normal. compact di~ks (CD).~· 
':l'o find the :cause. of forming the very small white points 

· on t:tie disk substrate, the present inventors have conducted 

furthe+.researches ·paying attention to metal compounds 
. . . 

·.contained in a polycarbonate resin. The: polycarbonate resin 

.. :Ls produ9ed industrie1:lly: using IOany app~ratuses and 

30 equipment~ ·.That is, 'many apparatuses and· equ:Lp~ent ·such as 

. raw materi~l tanks, . polymeri·~·er I purifier, granulating . 

. apparatus, product· storage. tanks and transfer pipes.are us.ed, 

which di.ff er according ·to production process. Most of the ... · 
. .. . . 

apparatuses and equipment are made from stainless steel and·· 
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other corros.ion resistant steel materials. Therefore, the· 

industrially produced polycarbonate resin contains many. 
. . . . . 

metal components'derived from a catalyst, additives, solvent 

and the materials.of apparatuses and equipment used in the 

5 production process in no small quantities. 

According to the present invent.ion, it has been found 

. that .in order to o_btain sufficient long-term reliability for. 

a disk .substrate for use in a high-density optical disk such 

as a digital video disk, the content of Na or an. Na compound. 

10 in a molding material (aromatic polycarbonate resin) used. 

to mold the substrate must be reduced to 1 ppm or less in 

·· terms of metal Na· as well as the reduction of the total amount 

of the deposit forming substances . 
. · •' . . . . 

It has been revealed that when the content of Na is 

. 15 larger than .·1 ppm, the .number of very small white points 

increases, causing a problem in read·ing s.ignals and ex~rting 
a bad influence upon reliability.· 

Consequently, according to t:tie.pr~sent invention, 
. . , . . . . 

there is provided a polycarbonate resin molding material for 

20 optical use which contains substances (A) having as% weight 

. . reduction start 'teinperatu~e measured' by . thermogravimetric 

analysis of .400° c or less in a total amount ·of i wt% or le~s 

25 

·. . . 

and a sodium compound in an amount of lppm or less in terms 

of meta]. sodium~ . 

Therefore, it i·s desired to exripioy ~eans of preventing 

the elution or mixing of Na as much as poi;sible in· the 
,. . 

production· process. of a polycarbonate resin. As one of the . 
'•' . . ·. . .. : . . . . . . . .. . 

means, it is recommended to use a steel inatei;,ial having a: 
small. content of Na and seiecrt: a material:wit~··a sm~ll. amount·. 

. : 30 •··· Of eluting Na. A method of removing a Na compound may also 

be. employed. . This mean~· is precision filtra tio~, washing in 

. pu:re wat;er having high.purity which contains no metal ions. 

or water-.solubie imp~rities, or the like. 

It is aiso desired to reduce the contents of metals of .· 
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the group VI I I other than Na, such as Al., Si, Ca, Mg. and Cr, 

as other metal. components.· to 1 ppm ·or l.ess. 

The content of a sodium compound in the pol.ycarbonate 

resin is pref er ably O. 6 ppm or less, particul.arly preferably 

5 o. 5 ppm or less in terms of metal sodium. 

According to the present invention; there can be 

·obtained such advantages that when a polycarbonate resin 
. . . . . . . 

containing deposit forming substances and a sodium.compound 

. in the above small amounts is ·used to moid optical disk . . . . . 

10 substrates, the amount of a deposit on a metal mold and a 

stamper is extremely small even in the case of l.ong-term 

continuous molding,· thereby making it possibl.e to mol.d 

optical disks.at a high yield, and further that when the 
. . ~ .. . 

. obtained optical disk (or substrate) is maintained at a high 
. . . 

15 temperature and a high hUmidity for a long time, the number 

20 

.of white. points ·formed on the· surface of the substrate or 

in the substrate is extremely small, thereby making.it 

possible to obtain an optical dfsk which is capable of 

retaining.reliability for a long time. 
. . . . . ; . 

Therefore, according to the present invention, there 

·is.provided a polycarbonate.resin molding mater.ial for 
. ·. . . . . 

opt.ical us·e ~ wherein ( 1 ") .when 10, 000 CD optical d.isk 

substrates are mol.ded at a cyl.inder temperature of 340° c and 
. . . . . ·.. : . 

a mold temperature of.75°C~ the amount of a depos.it on a 

25 stamper is 15· mg or less and (2) the number of wh.ite point 

defects of 20 .· µm or. more" in size is 2 or less (preferably 

1 or less) per a .120 mm diameter di.sk-iike sub~trate after 

an accel~ration deterioration test ( a·o° C x 85 %RH x 1~-000 

. ··.··hours) . on the · .. opt.ical disk .substrates. 

30 · Accordingt:o: the .present invention, there is further 

· · p~ovid~d a polycarbonate ~es.in molding material for optical 

. use, where~~ ( 1) whetl 10, 000 CD opti6a1 disk substrates are 
. . . . . . . 

, molded· at .a cylinder· temp,e:tature .of 380° c arid a mold·· 
. . . . 

temperature of llS~C, the amount of a deposit on a stamper 
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is 15 mg or less and (2) the number of white point defects 

of 20 µm or more in size is 2 or less (preferably 1 or less) 

per a 120.mm diameter disk-like substrate after an 

acceleration deterioration test ( 80~ C x 85 %RH x l, 000 hours) 
. . . 

5 on the optical disk. substrates. 

A description is ·subsequently given of the 

polycarbonate resin.and production method thereof in the 

present invention. 

The polycarbonate resin used in the present inven_tion 

-10 is generally obtained from a reaction between a dipheno1 and 

a carbonate precursor by a. solution method or melting method. 

Typical examples of the dipheno1·used·herein include 

hydroquinone, resorcinol, ·4,4'-dihydroxydiphenyl, bis(4-
. ·. . ·. . . . 

hydr()xyphenyl )methane i. bis { ( 4-hydroxy-3, 5-
. . 

15 dimethyl)phenyl}methane, l, l~bis ( 4-hydroxyphenyl)ethane, 

l, 1-bis ( 4...;hydroxyphe~yi )-1-phenylethane, _2, 2-bis ( 4-
. . . 

·.hydroxyphenyl)propane ·cso-called bisphenol A), 2,2"". 

bis{( 4-hydroxt-3-methyl)phenyl}propane, ·. 2 ,2-bis{ ( 4-

hydroxy-3~ 5-dimethyl}phenyl}propane, 2,2"".bis{(3,5-

20 dibromo-4-hydroxy)phenyl}propane, 2 ,2-bis{ (3-isopropyl-. . 

4. -hydroxy) phenyl }propane, 2 , 2 - b:Ls { ( 4 '."'hydroxy- 3-. . . . . 

phenyl)phenyl}propane;. 2,2-bis(4.::hydroxyphenyl)butane, 

· 2,2.:.bis(4-hydroxyphenyl)-3-methylbutane,· 2,2-bis(.4- . 
. . . . . . : . 

hydroxyphenyl)-3,3..;dililethylbutane~ 2,4-i>is(4-
.. . . ; . . . 

2 5 · hydro.xyphenyl) ...; 2 ;..methylbutane, .2 , 2-bis ( 4-

30 

hydroxypheny].) pen tane, 2,2-bis(4-hydroxyphenyl)-4-

··methyipentane,· ·l, l~bis(:4-hydroxypb.enyl)cyclohexarie.·. 1·, 1-

bis ( 4· ...;hydroxyph~nyl) - 4.:. i"sopropylcyclohexa~e, 1, 1-bis ( 4-

.. hydroxyphenyl) .-~ 3 • 3 , 5;.. triinethylcyclohexane ·, 9 , 9 "'.'bis_ ( 4-

hydroxyphenyl) f luorene, .. 9, 9...;bi_s{(4-hydroxy-3'."' 

methyi)pheilyl}:fluorene, a, a.' -bis (4-hydroxyphenyl) -o-
. . 

diisopropylbeiizene. a,t:x'-bis(4...,hydroxyphenyl)...,m-

. diisopropylb~n-zene_, . a~ a' -bis ( 4-hydroxyphenyl)-p­

.•. diisopropylbenzene,. l, 3-bis ( 4-hydroxyphenyl)-5, 7-
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dimethyladamantane •. 4 ,·4 '·-dihydroxyqiphenyl sulfone, 

4, 4 ' -dihydroxydiphenyl sulf oxide, 4, 4.' -dihydroxydiphenyl 

sulfide, 4,4'-di~ydroxydiphenyl ketone, 4,4'-
. . .. 

dihydroxydiphenyl ether, . 4, 4' -dihydroxydiphenyl ester and 

5 the like. They may be used alone or in admixture of two or 

more. 

Out of these, homopolymers and copolymers obtained from 

at least one bisphenol selected from the.group consisting 

of bisphenol A, 2, 2-bisf (4-hydroxy-3-;-methyl}phenyl}propane, 

10 · · 2,2-bis{.1,-hydroxyphenyl)butane, 2,2-bis(4.­

hydroxyphenyl)-J..:.methylbutane, 2,2-bis(4-hydroxyphenyl)-

3,3-dimethylbutarie, 2,2.-bis(4-hydroxyphenyl)-4-: 

methylpentane, l,l-bis(4-hydroxyphenyl}-3,3,5-

trimethylcyclohexane and. a, ex' .-bis ( 4-hydroxyphenyl) -m.:.. 
. . 

15 diisopropylbenzene are preferred, .and a bisphenol A 

homopolyriler .and .a: copolymer of.· 1; 1-bis( 4-hydroxyphenyl)-

3, 3, S~trimethylcyclohexane .and. bisphenoi A, 2,2-bis{(4-

hydroxy-3-methyl )phenyl ipropane or ex~ ex r - bis ( 4-

. hydroxyphenyl)-m-diisopropylbenzene are particularly 

2 O pref erred. 
. . . . . 

A carbonyl halide, carbonate esteI;' or haloformateis 

··used as.the carbonate precursor, as exemplified by phosgene, 

diph~nyl carbonate· and dihalofornta:tes of (iiphenols. 

To produce a polyca:rbc;mat~ resin by reacting the above 

25 d.iphenol With the· C(:lrbonate precursor by an interfacial • 

polymerization or melt polymerization method, a catalyst, 

. term.in~! capping. agent and an~ioxidant for the diphenol and 

the· like may be useti as required. . The polycarbonate resin 
. ·. . 

·.may be a branched polycarbonate resin containing a 

.· . 30. polyfunctional. aromatic compound having a functionality of 

3.o~ ~ore, a polyester carbonate resin co.ntaining an aro~atic 
.. . . ,· ·. . . . 

. or aliphatic dicarboxylic acid, or a mixture of two or more 

· of the obtained polycarb~na~e resins~ .·. 

The reaction carried out by the -interfacial . 
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polymerization method is generally a reactign between a 

diphenol and phosgene. in the presence of an acid binder and 

an organic solvent. Examples of the acid binder include . 

. alkali metal hydroxides , such as sodium hydroxide and . · 

5 potassium hydroxide.and amine.comp~unds sl:ich as pyridine. 

Examples of the .organic solvent in~lude hydrocarbon halides 

such as methylene chloride and chlorobenzene. A catalyst 
. ·. 

such as a tertiary amine; quaternary ammonium compound or 

·. quaternary phosph·onilim compound exemplified by 
. . . . 

10 triethylamine, tetra-n-butylammonium bromide and.tetra-

15 

n-butylphosph.onium bromide maybe used to promote the 

reaction·~ The reaction temperature is generally o to 40° c, 
. . . . 

the reaction time is about 10 mimites to 5 hours, and pH during 
' . ·. . . . 

the reaction.is preferably maintained .at •9 or more. 
. . . .. . '· . . 

A termi.rial capping agent is generally used in the above 
. . . 

polymerization reaction. A monofunctional phenol may be 
. . . . 

used· as the terminal 'capping agent. The inonofunctional 

ph~nol is generally·used as the terminal capping agent to 

. adjust molecular weigp.t and the.obtained polycarbonate:resiil 
. . : . . . 

20 is .capped bY. a group· derived from the mon()functicmal phenol 

to be superior in thermal stability to a poly~~rbonate resin 

wh.ose terminal . is not capped. The monofunctional phenol is 

.· .. a phenoi or .low:er alkyl~substituted phenol ¢xemplified .~y 
. moilofunctional phenols represented by the· following general 

25· formula (si'-1): 

(T-1) 

wberei.n A is a.hydrogen atom, linear or branched alkyl group . 

30 having 1. tcl 9 :carbon at9ms or :pheriyl group-substituted alkyi 

group, and·; is ~n integer oi .1 to 5,. p~ef~rably 1 to 3. 

Examples of the monofunct~onal phenol include· phenol~ 
p-tert-butylphenol, i>-cumylphenol. and isooctylphenol. 

. . . . .· .. · . ·. . : : 

Other mon~functional. phenols :includephenois and 
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benzoic acid chlorides.having a long-chain" alkyl group or 

aliphatic polyester group' as a substituent, and long"".chairi 

alkyl carboxylic· acid chlorides . When they are used to cap . 

the terminal of a polycarbonate copolymer, they not only serve 

5 as a terminal capping.agent or molecular weight m()difier but . 

also improve the melt fluidityo:f a resin, thereby making 
. . . . .. 

molding easy, and has the effect of improving the physical 

properties of a substrate, especially reducing the water 

absorption of the resin and the effect of suppressing the 

10 birefringence of the substrate. Out of these, phenols having 

a long-chain alkyl group_ as a substituent and represented 

b17 .the following general ·formulas (T-2) and (T-3) are 

preferred: 

15 ... HO~C,,H, • ., •... . · (T-2) 

(T-3) 

.. .- . 

. 20 . wherein X is -R-0-, -R-C0-0- or -R-o-co- (R is a single bond 

· .. or divalent aliphati.c hydrocarbon group ha~ing 1to10 carbon 

atoms, "preferably·! to·s carbon atoins) and n :i.s an integer 

of lOto so. 

The subst:i.tuted phenol of the general formula. (T-2) is. 

25 ·preferably a ph.eno1 in which n i:s an .;Lnteger of preferably 

. 30. 

, . . . ·. . .· . 

lQ to 30 I particularly preferably 10 to 26·, as exemplified 

. by decyi phenol;: dodecyl phenol, tetradecyl pheno1, 
. . 

hexadecyl phenol_,· .octadecyl phenol, e:i.cosyl phenol, _docosyl 
. . . . . . .· . . 

phenol . and triacon ty1 ·pheno_l . 

. The substituted phenol of. the gener~l formula ( T:- 3 >. is . 

· · preferably a compou,nd_ in lihich x 1.s -R-C0.-0-, R is a single 

. bond and n is an integer Of preferably 10 to 30 I particu1al:'1y. · 

preferably lOto 26; as exemplified by decyl hydroxybenzoate I 

dodecyl hydroxybenzoate, tei:radecyl hydrozjrbenzoate·, 
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hexadecyl hydroxybenzoate, eicosyl hydroxybenzoate, docosyl 

:tiydroxybenzoate.and triacontyl.hydroxybenzoate~ 

The termiz.ial capping. agent is introduced in an amount 

of at least· 5 mol%, preferably at least 10 mol% based on the. 

5 total of all the terminals of the obtained polycarbonate resin. 

The above terminal capping agents may be used alone or in 

admixture.bf two or more. 

The reaction carried out by the melting method is 

generally an ester exchan~e reaction betwe~n a d.iphenol and 

10 a carbonate ester· which i.s carried out in the' presence of 
. . . 

an inert gCl.s by mixing together the diphenol and the carbonate 
. . . . 

ester under heating arid distilling off the formed alcohol 
. . . . 

o:r phenol~ The reaction temperature, which changes 

according to the boiling point or the like of the .formed 

15 · alcohol or phenol, is generally 120 to 350° C. In the latter 

stage of the reacticni, the pressure of the reaction system 

20 

" ·. . 

is reduced to 10 to O.l~Te>rr {about· 1,330 Pa to 13. Pa) to 

facil;l.tate the distillation off of the formed aicohol or 

phenol. The reaction time is generally about 1 to 4 hours. 
. . . . . : 

The carbonate ester is an ester such as_ an aryl group 
. . . . 

having_6 to.10 carbpn at~ms, aralkyl group.or alkyl group 
. . . . . . . . 
. . . 

having l to 4 ca~b~n atoms which may be substituted. · Examples . . . . . . . ., . . 

. of. the carbonate ester· include diphenyl carbonate;·. di tolyl 

·carbonate~ bis(chlorophen~l)carbonate, m·-cre$yl c~rbonate, · . . . . . 

25 · . ~:i.naphthyl ·carbonate, ·bis(diphenyl)c~bonate, dimethyl 

carbonate, diethyl· carbonate, dibutylcarbonate and the like .. 
: . . ..... 

Out of these; diphenyl ca:rbona1:e is preferred. ·. 

To accelerate the rate of polymerization, a 

pol:Ymeri-zation catalyst may be used. . )!:xamples of the 

· 30 polymerizat::i.on catalyst include alkali metal compounds such 
. . . . . ,· 

as. sodium hydr()Xide~ potcissium hydroxide·, and sodium ·salts 

and.potassilim salts of diphenols; alkal:i. earth.metal 

compounds such'as.ca:icium<hydroxide,.bariurn.hydroxide and· 

magnesiumhydroxide; nitrogen~containing basiccompounds· 
···. . . 
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such as tetramethylammonium hydroxide, tetraethylammonium 

hydroxide, trilnethylamine and,triethyi.amine; alkoxides of 

alkali metals and alkali earth metals; organic acid salts 

of alkali .metals.and·alkali earth metals; zinc compounds; 
,· 

5 boron compounds; aluminum compounds; silicon compounds; 

germanium.compounds; organic .tin compounds; lead compounds;· 

· osmium compounds; antimony compounds; manganese compounds; 

titanium compounds; and zirconium.compounds, ail of which 
. . 

.. are generally used for. an ester.:i.fication reaction or ester 
. ,. . . 

io· exchange rea,c.tion. These catalysts may· be used alone or in 
. . 

combination of two or more.· The amount of the polymerization 

catalyst is prefe:rably 1 x 10-s to lx 10-3 equivalent, more 

preferably 1 x 10-' to 5 x 10.-4 equivalent" based on 1 mol of 

the diphenol as a raw material. 

15 .. To reduce the n0mber of phenolic terminal groups in the 

polymerization reaction,.a compound such as 
.· . . 

bis(chlorophenyl)carbonate, bis(bromophenyl)carbonate, 

bis(nitrophenyl)carbonate, bis(phenylphenyl)carbonate, 

ch1C>·rophenylphenyl carbonate, bromophenylphenyl carbonate, 
. . . 

20 nitrophenyl.phenyl carbonate,. phenylphenyl carbonate, 

methoxycarbonylphenylphenyl ·carbonate or 

· ethoxycarbonylpllenylphenyl carbonate is pref er ably added in 
. . 

the latter stage of a polymerization rl!action orafter the 

·end of the. polyme:rization reaction •. ·. Out of these, 2-
. . . . . 

25 ehlorophenylphenyl carbonate,· .2-

3.o·· 

. ·.metho.xycarbonylphenylphenyl ca~bonate .and 2-

eth.oxycarbonylphenylphenyl carbonate.are preferred, and 
·. . . .. 

· 2-meth'oxycarbonylph,enylpheiiyl ·. carbonate is particularly 
.. ,. 

preferred . 

. The viscosity average molecular we:i.gh:t (M) of ·the 

polycarbonate resin. is .. preferably 10, ooo to 22, ooo,, more 
. . ··.. . . .. . . . .. .. 

preferably· .12, 000 to 20., 000, part:i.oularly preferably 13, ooo 

,, . to 18, 000 ~ The polycarbonate resin· ·haying the above 
. . 

vi.scosity average molecular w~ight has sufficient strength 
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as an optical material and excellent melt fluidity at the 

time of molding and is free from molding· distortion. 

Therefore, molding distortion does not occur· advantageously. 
. . .. 

The viscosity average molecular weight as used herein is 

5 obtained by inserting a specific viscosity C11sp> obtained from 

a solution of Q.7 g of a polycarbonate resiri dissolved in 

100 ml of methylene chloride at 20° C into t:tie ·.following· 

expression. · 

11~/c = [1']] + 0.45 x [~] 2c ([1']] is an intrinsid ~isco~ity) 

10 [1']] =· 1. 23 x 10-4 M0
•
83 

c = 0.7 

I_t 1s preferred that impurit1es and foreign matter such 
. . . . . 

as low-.molecular we1ght components and unreacted components 

should be removed by.filter1ng the polycarbonate resin in. 

15 a solution state after it i.s . produced by the above 

conventionally known commonly used method (such as 
. . . . . . . .. . 

interfacial pol:Ymerization _or melt polymerization) or 
. . . 

washi~g a-granular raw material after grantilation (solvent 
. . . . . 

has been removed) l!ith a poor solvent such as acetone under 
. . . . . 

20. heating. In the extrusi·on step (palletization ·step) for 

obtaining a peliet o; the polycarbonate resin to be injection 

molded,- foreign ~atter is preferably removed by pa·ssing the 

polycarbonate resin through a s:intered metal filter having 

·.a filtration accuracy of 10 µmwhile it is molten~ .An additive 

· 25 such as a phosphorus.:. based antioxidant is preferably added-· 

30 

. . 

· as required. In either .. case, it is nec·essary to reduce the ·. . . . . . 

amounts of. foreign matter, ·impurities and sol~ent as mli~h .. 
. . . . 

.. as POf;Sible for a resin as a raw material before injection •. 

molding. 
. . . . 

An injection molding machine (including an injection . 

compressi.on moiding. machine l :is used. to produce an optical 

d1sk ·substrate from -the above polycarbonate resin. · A 

· genetally used inj.ection molding machine may be u~ed but an 

injection molding machine including.cylinders and screws 
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made from a material having iow adhesion to resins, corrosion 

resistance and abrasion resistance is preferred to suppress 

the formation of' a carbide and.improve the reliability of 

· a disk substrate. As for injection molding conditions, . the 
. . 

5 cylinder temperature is preferably 300 to 400° c and the mold 

temperature is preferably 50 to 140° C, whereby an optically 
.. . . . 

·excellent optical disk substrate can be obtained. The . . . . ·. 

environment of .the molding step is as clean as possible in 

consideration of the objeC::t of the present invention. It is 

10 •' also important to remove. wate'r by drying a material to be 

molded completely and to·elilninate residence for causing the 
.· .. . 

decomposition of a molten. resin. 

The_ thus ~olded. opt.i.cal disk substrate ·is used as a· 
- . . ·. 

substrat'efora high-density optical di.sk exemplified 'by 
. . . 

15 compact di.sks (may be abbrevi.ated as .CD hereinafter), CD'.""R, 
- . . . . . . . 

MO, MD'.""MO and further digital video disks (may be abbreviated 

DVD hereinaft.er), DVD-ROM, DVD-vi.deo; DVD-R and DVD-RAM . 

. Examples 

20> · The following examples· are provi.ded for the purpose of 

further iliustratin.g the present invention but are in no wa~ 

tobe taken as limiti.rig. Evaluations were made in accordance 
·. . .. 

with the .. following methods . 

·(a)· adhesion measurenien·t test.·. 

25 . A CD :metal mold. i.s s.et in·· the DISK3 M III inject.ion .. 

molding machine of Sumitomo Heavy· Industri.es, Ltd. , a nickel 

CD stqmper. havi.ng a pit i.s set i.n this metal mold, a moldi.ng · 

material is i.njected into the.hopper of the moldi.ng machi.ne 
. .· . . · .. 

automa.tica1i:Y ,. arid 10, ooo opt·ic.al. disk. :substrates hav:i..ng a 

30 diameter' of 120 mm and a thickness. of. 1. 2 mm are molded 

continuo1i'sly at a cylinder temperature of 340° c ,· a mold 

. tem~erature of 70° c; an·. injection· speed of ·100 mm/sec and.· 

. a. holdi.ng pres sure of. 4 0 kgf/ cm2 ~ . Also , a·. DvD. inetal mold is · 

set in a similar moldi.n.g machine, a. nickel DVD stamper 
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including information such as· an address signal is set in 

the metal mold. and 10 •. ooo optical disk substrates having 

a diameter of 120 mm and a thickness of 0.6 mm are molded 

continuously at acylinder temperature.of J80°C, a mold 

5 temperature of 115° c;· an injection. speed of 300 mm/sec and 

a holding pressure of 40 kgf/cm2
• · 

After.10,000- optical disk. substrates are molded 

continuously. a deposit on the stamper was extracted and.dry 

solidified with chloroform to measure the amount of the 

10 deposit .. 
. . 

The amount o·f the deposit :ls evaluated according to the 

following criteria. 

· evaluation ·criteria· 

A: 1 to 7 mg of deposit after molding of l0.000 substrates 

· 15 B: 8 to 15 mg of d~posit after.molding of 10~000 substrates 

. C: 16 mg or more of deposit after m()lding of 10. 000 substrates 

D: deposit is .transferred to· substrates before molding of 
. . 

10.000 substrates 

(b) quantitative determination of substrates derived from 

20 PC production 

The to~al cont:ent. of the substances of claim i derived 

from PC production, such·as a low molecular weight 
. . . . . . •' 

polycarbonate. polycarbonat~ l:'.aw·materiais. terminal 

capping agent and modified produc~ thereof is obtained from· 

. 25 the peak areas of the.substances on the chart of the obtained. 
. . . ,. . .. . . 

polyca~bonate samp.le and deposit using·the GPC system (column. 

f:iller; TSK:-gel G2000HXL + 3000HXL 0£ Tosoh Corporation) of 

.waters Co . ., Ltd. . . . 

(c) quantitative determ;lnatiori ofsubstances derived.from 

30 .·additives -

. Th'e tot~l content of sub~tances d~rived fr~~ additives 

is Obtained from the, calibration line of° substances derived 
. . . .. 

·:from additives containeq in the deposit !lsing the UNITY300 

NMR apparatus of Varian .c<>~. Ltd. (300 MHz) ..... 
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(d) amount of Na 

The content of metai Na is obtained using inductively 
. . . . . 

coupled plasma emission spectroanalysis. 

. (e) number of white points after moist heat treatment 
. ,• . . 

To check the formation of white points when· a disk is 
. ' . . . . 

left in an extreme atmosphere for a long time, the disk i~ 

kept in a thermo-hygrostat ··maintained at a·. temperature of 

80° c and a relative humidity of 85 % for l, 000 hours and the 

··number.of white points as large as 20 jim or more is counted 

10 using a polarization microscope. This is made on 25 CD 
. . . ·. . . 

substrates (diameter of 120 mm, ·thickness of 1~2 mm) and 25 

DVD substrates (diameter of 120 mm, thickness of o. 6 mm) to 

.obtain an average value.which is taken as the number of white 

points. 

15 Example 1 

219. 4 parts of ion exchange water and 40. 2 parts of a 

48 % aqueous solution of sodium hydroxide were injected into 
.. . ,. 

a reactor equipped with a· thermometer~ stirrer 'and reflux 

condenser, 57~.5 parts (0.252 mol) of 2,2-bis(4-

.. 20 .··. hydroxyphenyl)propane and o .12 part of. hy(lrosulfite were 
•' . 

dissolved. in this ~~iution, 181 parts of methylene chloride 

was added, .and 28 .. 3 pCl.rts of phosgene was blown into the 
. . - . 

· resulting solution· at 15 to 25° c under agitation over 40 . .· . . . . . 

· minutes.· ·Aft.er· the blowing of phosgene, 7 ~ 2 parts of a 048 % 

25 aqueous· solution of sodium hydroxide and 2. 4l parts of 

p'~tert-b~tylphenol we~e added, stirred and e111u;t.sified, 0. 06 

part of.triethylaJn:ine was_ added_ and stirred at 28 to 33°C· 

for 1 hour to· complete a reaction.· After ·the ·end of the 
. . 

· reaction:; -the reaction product was diluted with methyl~ne 

30. chloride, washed with water, ·made .acidity with hydrochloric 

. acid and washed with water. When.·the cond~ctivity of a water 
: . . ' . . . . . . 

. phase becaine almost eqqal to that of ion exchange .water i 'the . . . . . . ·.· . . . . . . . 

poiycarbonate solutionwa~ ·added dropw.ise.to hot water in· 

. an kneader {ncluding a sealing chamber having a foreign matter 
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extraction port in its bearing unit to produce· a flaky. 

polycarbonate resin while· methylene chloride was distilled 

off. Thereafter., this flaky polycarbonate res.in containing 
. . 

. . . ·. . . 

water was ground and dried to obtain a powder having a 

5 _viscosity average molecular weight of 15,000. A heat 

stabilizer and a rel:ease agent were added to the powder as 

additives in amounts shown in Table 1 and melt kneaded 

together at a: cylinder temperature of _240°C by a vented 

double-screw extruder (KTX-46 of Kobe Steel, Ltd.) under 
. . . 

. . . 

10 degassing to obtain a pellet shown in Example l. The total 

content of substances derived from PC production in this 

pellet is shown in Tab1e·2. 

The ~ellet was used to mold 10,000 CD substrates to 
·. . . 

measure the weight and composi ti?n ratio Of deposits on the 

15 ·. stamper. The · results are $hown · in Table . 2 • 

Example 2 

A pellet ·naving composition· shown •. in Table 1 was 
. . .· ~ ·. . 

p~oduced in the same manner as in Example 1. 
. . . . 
. . . 

The. total content 

of substances derived from PC production in this pellet is 

2 o .. shown in Table 2 . 

25 

The _pellet wai;;·used to ·mold. 10,000.DVD substrates to 

measure the· we~ght. and. composition ratio of deposits on the 

·stamper.·. The results are shown in Table 2. 

Example 3 

A pellet having composition shown in Table i was 

: produced in the sam~ manner as in E;x;ample 1 .except that·10 
. . 

· 1 ~£ acetone per 1 kg of the polycarbonate -powde:r obtained. 

ln Ex~ple.1 was added, stirred at room temperature for 2 

·hours,. filtered arid dried under vacumn to <obtain· a purified 

. 30 . polycarbonate~ The total content of substances derived from 
. . . . · . 

. PC production i.nthis pellet is shown in Tal:)l:e 2.. . Thereafter, 
. . 

10, O 00 . CD substrates .were · mo1ded in the·. same manner as. in 

· Example 1 .to evaluate a deposit. The. results are.· shown in 

Table .2.· 
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Example 4 

A purified polycarbonate powder was obtained in the 

same ·manner as in Example 3 to produce a pellet in the same 

mariner as in Example i using the powder in an amount shown 

5 in Table 1. The total content of substances der_ived from PC 
. ·. . . 

production- in this pellet.: is . shown _in Table 2 ~ 

DVD substrates were molded using this pellet in the same 

manner as _in Example 2 and evaluated. The results are shown 

in Table 2 . 

. 10 Example 5 

A.pellet having composition shown in Table :1 was 

produced in the same manner as i~ Example .1 except that 2 . 7 2 
,. . . 

parts of p-tert-butylpheriol was adde"d to. obtai.n. a powder 
. . . 

havi.ng a viscosity average molecular weight of 14,000. The 
. . .· .· 

15 total content of substari¢es· deri.ved from PC production in 

this pellet is·· shoWll _in Table 2 . CD· substrates were molded 
. . . . .. 

in the same manner as in Example l and evaluated.. The results 
.. ·· ·. 

are shown in Table 2. 

Example 6 

20.. 50.2 parts (0.22 mol) of 2.2.-bis(4-. 

hydroxyphenyl)propane •. 49.2 parts (0.23 mol) of ·di.phenyl 

carbonate (of Bayer AG) and o .000005 part of.sodium hydroxide 

and 0.0016 part of tetramethylammoni.um hydroxide as 

. catalysts were injected i.rito a reactor equi.pped :with a stirrer 

25 and fracti.onatiiig .coicimn. ai:id the .inside of .the reactor was 
. : ·. . 

substituted. with. n~trogen. ----The mixture was di.sso.lved by 
: . . . 

heati.ng· at 200° c under agi.t~tion. Thereafter, most of the 

formed phenol was ·di.sti.lled off at a reduced pressure of 30 

.. Torr (about 4, ooo Pa) under he~ting in I hour· an9 a · . . . . . . . . . 

3o polymerization reaction was Carried out by further elevating 
·. .. . . .. 

th~ temperature to ·210° C ~ta redll.ced pressure of 1 Torr ( 133 

Pa) ·for 2 hours, and ·then 0.51 part of 2-

. ·. ___ methoxycarbon;lphenylph~nyl·. carbonate was added ·as a. 

· tel:IIlin~l capping agent ... A terminal c;:apping reacti~n ~~s then· 
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. . ' . . ·.. . 
. . 

. carried out at 210° c and 1 Torr.(133 Pa) or less for 5 minutes. 

0.00051 parts (4 x 10-s mol/1 m()l of bi.sphenol) of 

tetrabutylphosphonium dodecylbenzene sulf onate as 

neutrizating agent was. added to continue the reaction at 270° c 
. . 

5 and 10 Torr (about 1,330 Pa) or less for 10 minutes to obtain 

a polymer having aviscosity·average.molecular weight of 

15" 100. This polymer was supplied into an extruder by a gear 
. . . 

pump. A heat stabilizer and a release. agent were added as 
. . .. 

additives before the extruder in amounts shown in Table 1 

.10 · to obtain a pellet· shown in Example 6. 

The total content of substances.derived from PC 

production . in the obtained pellet is . shown· in Table 2. . CD .· 

substrates were molded 1n the same mann~r as in Example 1 

and evaluated. The results are shown in: Table 2 •. 
. . 

15 Comparative Example 1 

A powder was produced in th.e same manner as i:n Example 

. 1 except that the reaction was terminated afte_r 2 hours of 
. . . . . 

. agitation without adding triethylain.ine and only washing with. 

water was carried out·. ··.Additives were added to this powder 

20 in amounts shown in Table 1 to obtain a pellet shown in 
: ··. . . . . . . 

. Comparative Example. 1 in the. same manner as in Example 1. 

The total content of substances derive(! from PC production.· . . . . . . . . . 

in .this pellet is shown in Table 2 ~ ·.CD substrates were _molded· 
. . 

in the same mariner ~sin Example i and evaluat~d. ··The results 

· 25. are sh.own in Table. 2. 

30 

. .·· . : . . 

·comparative Example 2 
' . . . . . . 

_A pellet•was produced.in ·the same manner as in 

Comparative . Example·. 1 except. that a heat stabilizer and a · 

rele,ase age:nt were a(ided as ad(litives in.amounts shown in 

Table 1 ~ · The . total content o~ substances derived from PC 

product.ion in thi.s pellet is shown in Tabl_e 2 . DVD substrates 

· . were·m~ldedin the same manner as in Ex~ple 2 _and evaluated.·.· .• 
. .· .· :; . 

The·. resiil ts are . shown· in Table 2 . 
.. ., 

· · tompar~ti ve · Example· 3 
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A polycarbonate powder was obtained in the same manner-· 

as in Example 5 and additives were added to this powder in 
. . .. 

amounts shown in Table 1 to produce a pellet in the same manner 

as in Example 1 . The total content of substances derived ·from . . 

5 PC production in · this pellet is shown in . Table 2 . · CD 

substrates.were molded in the same manner as in Example 1 

and evaluated.· ·The results are shown in Table 2 .. 

The_ following experiments were conducted __ to find the 
. . . 

relationship between the- content of Na and the formation of 

10 white points after a moist heat treatment. 

Example 7 

A polycarbonate powder was obtained in the sanie manner 
. . . .· . .. ~ . · . 

. as in Example 1 and additives were :added to this powder in 

amounts shown in Table. 3 to produce a pellet in the same manner 

15 .as. in Example 1. The total coil.tent of substances derived f~om 

PC: pro~uction and the content _of. Na. in this pellet are shown 

in Table 4. CD substrates.were molded in th_e same manner as 

· in Example l and the number of white points after the moist 

._heat treatment of each of the CD substrates was measured and 

20 evaluated.·. The results are shown in ·Table 4~ 

~xample 8 

·A polycarb_onate powder was obtained in the same manner 

as in.Example .1 and additives.were added to th:l.s-powder in 

amounts show in TaJ:>_le 3 to produce a pellet in the same manner 
. . . . . . . . 

25 · as in Example 1. The total. content of substances derived from 

30 

PC production and the· content of Na in .t:tiis pell~t are· shown 

in '!'able 4. -· DVD s·ubstrates were molded in the same manner 

as in. Example 2 arid the w~ight and composition ratio of __ 

deposits on a stamper were measured. Further,_ the number of 

whfte points after the moist heat trei3.tment of each of the 

DVD substratesmold~d out of this mate~i.alwas measured~ ··The 
. . 

. results are shoWn, in·, Table ~ . 

. Example 9 

A_pur,tfied polycarbonate powder was obtained in the 
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same manner as in Example 3 and a pellet was produced in the 

same manner as in Example 1 using the powder in an amount . 

shown in Table 3·. The total content of substances derived 

from PC production and the content of Na in this pellet are 

5 . shown iri Table 4. CD substrates were molded using this pellet 
- . . 

in the same manner as in Example 1 and evaluated. The results 

are shown in Table 4. 

Example. 10 

A purified polycarbonate powder was obtained ··in the 

10 same manner as in Example 3 .and a pellet was produced in. the 
.· . ~ 

same manner as in Example· 1 using.the powder in an amount· 

shown iri Table .3. The total content of substances derived. 

from PC production and the content of .Na in this pellet are 
. . . . : . . 

shown in Table 4. · DVD substrates were molded in the same 

15 manner as in Example 2 using this pellet and evaluated. The 

results· are shown ·in. Table· 4·. 

Example 11 
. . . 

A purified, polycar.bonate powder was obtained in the 

same manner as in Example 5 and a pellet was produced in the . . 

·20 same manner as in Example 1 using the powder in an amount 

shown in Table 3. :~he total ·content of· substances derived 

·.from PC production. and. the content of Na in' this pellet are 

shown in Table 4 . ·.Cb substrates were molded in the same manner·. 

as in Example 1 using this pellet arid evaiuC3:ted. The re.slilts 

25 are shown in Table· ·4. 

30 

Example 12 

·A purified.polycarbonate powder was obtained in the 

. same manner as in . Examp];,e 6 and a pellet was produC':ed in the . . ~ . . 

same. manner as in .. ~xample 1 using the powder in an amount 

shown in. Table 3. · .. The totai content of·. substances derived . . . . . . . . : . 

from PC:: ·production ~nd ·th.e content of Na·· in this pellet are 
. . 

... · shown in Table 4 • CD substrates were molded in the same m~nrier 
. as in Example i us:lng this peiiet and .evaluated. The results. 

are shown in · Table 4 ~· 
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Comparative Example 4 
. . 

·A polycarbonate powder was obtained in the same manner 

as in Comparative Example 1 arid a pellet· was produced in the 

same manner as in Example 1 using the powder in an amount 

s shown in Table 3. ·The total content of substances derived 
. . . . . . 

from· PC production and the content . of Na in this pellet are 
. . 

shown in Table 4 . CD sU:bstra tes were molded in the same manner 

as in Example l using this pellet and evaluated. The results 

are shown in.· Table 4 . 

10 Comparative Example 5 

A pc>lycarbonate powder was· obtained in the same manner 

. as in Comparative Example 1 and a pellet was produced in the 

same manner as in Example 1 using.the powderin an amount 

·shown in .Table 3. The total content of substances derived 

·· 15 from PC production and. the content of Na i:ri this pellet are . . . . 

shown in Table 4 . The results are shown in Table 4. A purified 

polycarbonate powder was obtained in the.same·manner as in 

Example 5 and a pellet was produced in.the same manner as 

in Example 1 using the powder in an amount shown in Table 

20 3. The total content of substances derived from PC . . .·. ·. . . . . . : .· . . 

production and the~ontent of ·Na in this.pellet are shown 

in Table 4. CD substrates were· molded in the same manlier as 

in Example l using this' pellet and_ evaluated. The results 
. . 

are show in Table 4 . 

. 25 Comparative Example 6 

·A polycarQonate p«Jwder was 9btaiiied in the same manner 

as in Example l and additives. w~re added · .. to· his powder. iii ·. . . . . . : . . . . 

amounts shown in Table 3 to produce cl.'pellet in the same manner· 
. . . . . .· . 

· · · as in Example 1. · The total content of substances derived from 

· 30 ·.PC. production and ·the content of Na in this pellet are shown . . . ·. . 

· in Table 4. · CD. substrates· were. molded in the same mann.er as . 

in Exampl.e· ·1 and evaluated. The resul.ts are shown in Table 

4. 

It is obvio~s :from. these re.Sul ts tha~ it .. is necessary 
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to reduce the total amount of substances having _a 5 % weight . 

reduction start temperature measured by thermogravimetric 

analysis of 400° C or less and contained in a polycarbonate 

resin molding material for optical use which is used to mold 

5 substrates to 1 wt% or less so as to obtain.high-density 

optical disk substrates retaining.high.reliability for a long 

time economically and efficiently and it is· desired to reduce 

the content ()f Na in the above_ polycarbonate resin molding 

material to 1 ppm or less.· 



., 

~ 

·Table 1· 

.... 
Ex.1 Ex.2 Ex.3 · Ex.4 Ex.5 · Ex.6 C.Ex.1 C.Ex.2 C.Ex.3 

trimethyl phosphate 0 •. 005 0.005 0.005 
phosphorous.acid· .. 0.002 
trisnonylphenyl phosphite 0.003 

.. 
0.003 0.003 

tris ( 2, 4,-di .. t-butylphenyl) · · .. O.QlO 0.005 0.005 0.010 
phosphite .. .. · 

(.2, 4-di .. t-butylphenyl) .:.4, 4 '.-: 0.003 O.OlQ 
biphenylerie.diphosphonite .. .. 

. . 

glycerin monostearate ·o. 045 0.030 0.080 0~045 0 ~.025 0.025 0.080 ·o .150 
pentaeryth:ritol tetrastearate 0.080 
total (wtt) Q.048 0.033 0.090 0.048 0.030 0.030 0~090 0.092 0.153 

.. E.x.: ·Example .· C·.E~.: Comparative Example = 
· .. : 
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Table 2 

Ex.1 E~.2 Ex.3 · Ex.4 Ex.5 ·Ex.6 C.EX.i C.Ex.2 C.Ex.3 
Mv 15,000 15;000 15,000 15,000 14,000 15,000 15,000 15,000 14,000 

(A) substances derived: 0.520 0.510 0.260 0.220 0.860 0.410 1.200 1.220 0.910 
from PC production (wtt) · 
(bl substances .derived .· 0.048 . 0. 033 0.090 0.048 0.030 0.030 O.Q90 0.092 0 .15'3 
from additives (wt%) 
total (wtt f . 0.568 0.543 0. 350 .. ·. 0.268 0.890 0.440 .1.290 1.312 1.063 

molded product CD DVD CD DVD CD CD ·CD DVD CD 

evalu~tiqn of deposition . . B B. A 
.. 
A 'B A c c D 

ratio of (A) t~ (B) . 32: 68 4.6 :·54 25:75 30:70 48:52 40:60 39:61 42:58 20:80 

·· Ex. : . Example .C.E:x:.:.Comparative Examp,le 
.5;? 

i 
i: 
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Table.3 

Ex.7 Ex.8 Ex.9· Ex.10 Ex.11 Ex.12 C.Ex.4 C.EX.5 C.Ex.6 
phosphorous acid · · 0.001 
trisrionylpheriyl phosphite- 0.005 . 0.003 0.004 
_tris( 2, 4-di-t-butylp:henyl) · 0.005 0.003 0. 002· 0.005 
phosphite 
(2;4-di-t-butyiphenyl)-4,4'-. 0.003 0.005 o·.005 
biphenylene diphosphonite 
glycerin monostearate· o.oso 0.040 0.030 0.200 
pentaerythri tol tetrastearate 0.030 0.010 0.020 0.040 c.>. 030 
total (wt%) · 0.056 0.045 0.033 0.033 0.015 0.025 0.045 0.204 0.035 

. Ex. : Example · .. · C.Ex.: Comparative Example 
Isl 



Mv 
(A) substances derived 

·:e~om·Pc production (wt%) 
( b) ·substances . derived· 
from. additives (wt%) 
totai: ·(wt-t) 
molded product· 
evaluation of deposition 
depositions ratio of 
(A°). to. (B) 
content of Na 
number of white points·· 

Table 4 · 

Ex.7 I Ex.a I ·Ex.9 Ex.10 I Ex.11 I Ex.·12 
· 15~100 I 15,ooo 115,200 15,200 I 14,300 I 15,100 

o.s6 · 1 ·o.54 I 0.23 o. 20 I o. 85 I o. 42 

0.056 I o.045 I o.033 I 0.033 I 0.015 I 0.025 

0.6·16 1· o.585 
CD.· I ·DVD 
A 1 · B 

28:72 I 35:65 

0.3 
o.o 

0.4 
0.6 

0.263 I 0.233 
CD I DVD 
A· I . A· 

2-1:76 I 31:69 

0.3 -· 
0.3 

. 0 .l 
0.1 

0.865 
CD 
B 

46:54 

0.5 
0 .• 4 

0.445 
CD 
A 

50:50 

0.3 
0.2 

Ex. : Example C.Ex.: Comparative Example 
~~· 

'· 

C.Ex. 4. I C.Ex. 5 
15 I 200 I 14 I 300 
· 1.22 I 0.85 

o:. 045 I o. 204 

1.265 I 1.054 
CD · 1 CD· 
C ·.I D 

. 55:45 I 14:86 

0.3 
0.5 

0.2 
0.3 

C.Ex.6 
15,100 
0.55 

·o.0;35 

0.585 
CD 
A. 

33:67 

2.3 ,. 
6.5 

'.~' 
.-..... 

t 
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According to the molding material of the present . . . . . 

invention, the amount of a deposit can be reduced, continuous . . 

productivity can.be improved and a substrate which can retain 

high reliability for a long time can be obtained by reducing 

5 the total content of substances having a 5 % weight reduction 

start temperature measured by thermogravimetric analysis of 
. . . . 

400°C or less to.1 wt% or.less in the molding material and 

preferably reducing the content of Na .to 1 ppm or less in 

th.e molding material. The effect obta;i.ned by this is 

10 exceptional. 
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CLAIMS . . \\\\I\~ 1\1~ "'~ \\\~ \\ \\\\ 
1. A polycarbonate resin molding material for optical use 

which contains substances· (A) having a 5 % . weight reduction 

5 start temperature measured by thermogravimetric analysis of 

400°C or less in a tota1·amount of 1 wt% or 1.ess. 

2. Th~ polycarbonate resin molding material of claim 1, 

wherei.n the total ainount of the substanc~s (A) is 0.5wt% 

10 . or less . 

15. 

20 

25 

. 3. The polycarbonate resin molding material of claim 1 

which has a viscosity ave:r:age molecular weight of 10 .• 000 to 

22,000. 

. . . . 

4;. A polycarbonate resin mo~ding material for optical use, 

wherein when .10. 000 optical disk substrates are molded at 

a cylinder temperature ·.·of 340° c and a mold . temperature of 

75°C, the amount of a deposit on a stainper is 15 mg or less. 

. . 

5. A po1ycarbona~e resin moidj;ng material f or.opt.ica1 use. 

wherein. when 10 ·• 000 opti~al disk substrates· al:'e molded at 

a cylinder·temperature of: 380°C and a mold temperature of 

115° c, the amount of a deposit on a stamper :Ls 15 mg or less. 

6. An ~ptica1 di~k substr~teformed from the polycarbonate 
. ·. 

resin moldi.ng material for optical use of c1a.im 1. 

7. .An optical disksubstrate fo~ed fl:'om thepo1ycarbonate 

30 · · . res.in moiding material for opticai use of claim 4. 

8. . An opti·c~1 disk substrate formed from the polycarbonate .. 
. . 

resin moiding material for optical use of claim 5 ·• 
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9. · The optical disk substrate of any one of claims 6 to 

8 which is used for digital versatile disks. 

. . . . . .· . . . 

10. A polycarbonate resin molding material for optical use 
. . . . 

5 which contains substances (Al having a 5 % weight reduction 

10 

start temperature measured by thermogravimetric analysis of 
. . . 

400° c or less in. a total amount of 1 wt% or less and a sodium 

. compound in an amount of 1 ppm or less in terms of metal sodium. 

11. The ·polycarbonate resin molding· material for optical 

use of clai.m 10, wherein the total amount of the substances 

(A) is 0.5 wt% or less. 

12. The polycarbonate resin moldi.ng material for opti.cal 

15 . use of claim. 10, wherein the amount of the sodi.um compound 

is 0~6 ppm or .less in terms of metal sodium. 

13. ·The polycarbonate.resin molding material for optical 
. . . 

use of claim 10 wh:ich has· a viscosity average moiecular weight 

20 of 10, ooo to 22, ooo. 

. . 

14. A polycctrbonate resi.ri molding material £or optical use,. 

wherein ( 1) when 1 o, o 00 CD optical d·isk substrates are molded 

at a cylinder ·temperature of 340° c and a mold temper.atttre 

25 of ·75° C, the amount of a deposit on a stamper is 15 mg or 

.. 30. 

. . . .· .. 

less.and (2) the· number of white poi11t defects of 20 µm or 
.· . . . . 

more in size is 2 or 1~ss per a 120 mm diameter disk-like· 
. . .. . .. 

substrate after an acceleration deterioration test ( 80° c x. 

85 %RH x 1,600 hours) on the optical disk substrates . 

15. . A poiycarJ?onate re·si·n molding m~teria:l for optical use,.· 

wherein(!) 'When 10.,o~ODVo optical disk substrates arem~lded 
·at a :cylinder temperature of 380°C and a mold temperature 

of il5° c·~· the amount of a deposit on a stamp.er is 15 mg or 
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.less and (2) the.number of white point defects of 20 µm or 

more in size is 2 or. less· per a 120 mm diameter·disk-like 

substrate after an acceleration deterioration test (80°C x 
. . 

SS %RH x 1,000 hours) on the optical disk substrates. . . 

16 . __ . An optical-disk substrate formed from the polycarbonate 

resin molding material for optical use of claim 10. 

17. An optical disk substrate formed from the polycarbonate 

10 resin molding material for optical use. of claim 14. 

18. An optical disk substrate formed from the polycarbonate · . . 

resin molding material for optical use of claim 15. 

15 19. The optical disk substrate of any one of claims 16 to 

20 

18 which is used for digital versatile disks. 

20. Use of the polycarbonate resin molding material of any 

one of clai.ms 1, 4 -and 5 for an optical disk substrate. 

21. · Use of the polycarboJ1ate resin molding material of any 

··one .of claims 10, 14 and 15 for an optical disk substrate. 

1111\1111\1111111\l \1111 \11111 
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