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light transmission without any defects in the moulded item is of enormous

importance.

15 Polycarbonate is prepared by the so-called phase boundary process, in which
dihydroxy_'diarylalkar'l'e’s in the form of their alkali metal salts are reacted with
phosgene in the heterogeneous phase in the presence of inorganic bases such as
sodium hydroxide solution and an organic solvent in which the product
polycarbonate is readily soluble. During the reaction the aqueous phase is dispersed

20 in the organic phase and after reaction the organic, polycarbonate-containing phase 1s
washed with an aqueous liquid, wherein inter alia electrolytes are removed, and the

wash liquid is then separated off.

Japanese application JP-A 07 19 67 83 describes a process for the preparation of
25 polycarbonate in which the content of iron in the sodium hydroxide solution used

should be below 2 ppm in order to achieve favourable colour properties.

The object of the present invention is the provision of an alternative and improved
process for the preparation of pure polycarbonate substrates and also to provide

30 polycarbonate shaped articles with especially high punty.
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pol ycar bonatwoshapmse articles with especially high surfacedivErdei18490 ‘and
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a nunber of defects per of fewer than 250, in particular fewer than
150, nmeasured on a 200 [err]mextruded film Polycarbonate substrates

according to_ the invention are obtained b Si a specific, process. 20 The
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f eedst btks ane 2QQumnexpadedilmN | zn, Ca, My, Al netals or their
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The application also provides shaped articles and films, in particular glazing for
vehicles and headlamp diffusers for car reflectors based on polycarbonate substrates,
the preparation of which is based on 1,1-bis-(4-hydroxypheny!)-3,3,5-
15 trimethylcyclohexanone, with a number of defects per m’® of fewer than 250, in

particular fewer than 150, measured on a 200 pm extruded film.

Polycarbonate substrates according to the invention are obtained by using a specific
process.
20
The application therefore provides a process for the preparation of polycarbonate by
the phase boundary process, wherein dihydroxydiarylalkanes in the form of therr
alkali metal salts are reacted with phosgene in the heterogeneous phase in the
presence of sodium hydroxide solution and an organic solvent, characterised in that
25
a) the feedstocks are low in Fe, Cr, Ni, Zn, Ca, Mg, Al metals or their
homologues
b) the organic solvent is separated off and
c) the polycarbonate obtained is worked up.
30
In the context of the invention, low in the metals mentioned or their chemical

homologues means that the feedstocks preferably contain not more than 2 ppm, more



.¢)’ the polycarbonate obtained is worked up. 30 In the context of the" SR
. invention, wowiserthe netals nentioned or their chemical REFHPIYLUHE0 means
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preferably not nore than 0.5 ppm and nost particularly preferably not nore
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preferably not more than 0.5 ppm, more preferably not more than 0.1 ppm of iron.

The sodium hydroxide solution is preferably used as a 20-55 wt% strength,
15 particularly preferably 30-50 wt.% strength solution in the process according to the

invention.

A sodium hydroxide solution with the aforementioned limit values can be obtained
by the membrane process known from the literature.

20
In a preferred embodiment, apart from the sodium hydroxide solution, the feedstock
bisphenol, in particular bisphenol and water, most particularly preferably bisphenol,
water and organic solvent are also low in metals, in particular low in Fe, Cr, Ni, Zn,
Ca, Mg, Al

25
Embodiments in which a sodium bisphenolate (solution) has previously been

prepared from sodium hydroxide solution and bisphenol(s) are also included here.

30 These low-metal feedstocks are obtained by a procedure in which in a preferred
embodiment the solvent is distilled, the bisphenol is crystallised, preferably

crystallised several times or distilled, and fully deionised water 1s used.



Ca,” My, Al. 25 Enbodinments in which a sodi um bisphenol ate (sol ution)?hagi i
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are al so included here. 30 These | ow netal feedstocks are obtained by a
procedure in which in a preferred enbodignent the solvent is distilled, the
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tw ce, nost par prefe y stepw'se three s, before starting
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polycarbonate by the 20 phase boundary process, wherein
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sodlum hydroxide solution, preferably also the bisphenol, particularly preferably the

sodium hydroxide solution, the bispheno! and the water, most particularly preferably

15 the sodium hydroxide solution, the bisphenol, the water and the organic solvent are

filtered at least once, preferably twice, most particularly preferably stepwise three

times, before starting the reaction.

The invention also provides a process for the preparation of polycarbonate by the
20 phase boundary process, wherein dihydroxydiarylalkanes in the form of their alkal:
metal salts are reacied with phosgene in the heterogeneous phase in the presence of

sodium hydroxide solution and an organic solvent, characterised in that

a) the feedstocks are low in Fe, Cr, Ni, Zn, Ca, Mg, Al metals or their

25 homologues
b) the organic solvent is separated off and
c) the polycarbonate obtamed is worked up;
d) the aqueous phase being produced during reaction is separated off and the

separated organic polycarbonate phase is washed with an aqueous liquid and
30 e) the organic polycarbonate phase which has been washed and separated off
from the wash liquid, optionally after filtration, is heated and filtered hot at

least once.



25a) b) Oc) d) e) the feedstocks are lowin Fe, Cr, Ni, Zn, Ca, My, > AL
met al s or t hworo1/3maol ogues the organi c sol vent is separat eBCHEPO0AGE0 t he
pol ycar bonat e obtai ned is worked up; the aqueous phase bei ng produced
during reaction is separated off and the5-separated organi c pol ycarbonate
phase is washed with an aqueous liquid and the organic polycarbonate phase
whi ch has been washed and separated off fromthe wash liquid, optionally
after filtration, is heated and filtered hot at |east once. WD 01/32754 5
PCT/ EP00/ 1040Gh prefedradr ehisrdimente tieodhetiont mixtine is ditetedatirem]x hfiererebatiohiiht er ed
directly after reaction in process step d). and/or the_organic .

pol ycar bonatmogisassenvdl) candies Bist aigarig polcarbiste ahese waichi ist ehta@ediibor the
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filtrat4ons,.3& gitefagr formed. 10 In a preferred enmbodi ment, especially in
t he case of I%ot filtration, the mxture is filtered at |east once,
preferably twi ce, particularly preferably three tinmes, in particular

stepwi se. In the case of stepwise filtration, coarser filters are used
first and theferablesd lgast W@p&%ﬁe HJS}tr?ti‘(H’ér I ipF“E‘E:PEa.r alk three &itéaft@lnéb‘i“@ to

carry out tfbeerfoinlng&at i on of the

10 In a preferred embodiment, especially in the case of hot filtration, the mixture is
filtered at least once, preferably twice, particularly preferably three times, in
particular stepwise. In the case of stepwise filtration, coarser filters are used first and
then these are replaced by finer filters. It is preferable to carry out the filtration of the
two-phase media in process step d) with coarser filters.

15
In process step e), filters with smaller pore sizes are used for hot filtration. In this
case it is important that the polycarbonate phase is present as the most homogeneous
solution possible. This is achieved by heating the organic polycarbonate phase,
which generally still contains residues of aqueous wash liquid. The wash liquid is

20 then dissolved and a clear solution is formed. The previously dissolved impurities, in

particular dissolved alkali metal salts, precipitate out and can be filtered off.

In order to achieve a homogeneous solution, the well-known freezing out process
may be used in addition to the process described above.
25
To perform filtration in accordance with the invention, membrane filters and sintered
metal filters or also bag filters may be used as filters. The pore size of the filters is
generally 0.01 to 5 pm, preferably 0.02 to 1.5 um, more preferably about 0.05 to
1.0 um. These types of filters are commercially available, for example from Pall
30 GmbH, D-63363 Dreieich, and Krebsbége GmbH, D-42477 Radevormwald (SIKA-
R CUI1AS type).
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or H;PQ, in the wash liquid may be, for example, 0.5 to 1.0 wt.%. The organic phase
is washed, for example and preferably, five times.

15
Phase separation devices which can be used for separating off the wash liquid from
the organic phase are the separation vessels, phase separators, centrifuges or

coalescers which are known in principle, or also combinations of these devices.

20 To obtain the high purity polycarbonate, the solvent is evaporated off. Evaporation
may take place in several evaporator stages. In accordance with a further preferred
embodiment of this invention, the solvent or some of the solvent is removed by
spray drying. The high purity polycarbonate 1s then obtained as a powder. The same
applies to obtaining the high purity polycarbonate by precipitation from the organic

25 solution and then residual drying. Extrusion, for example, is a suitable means of

evaporating residual solvent. Strand evaporation technology is another means.

1,1-bis-(4-hydroxyphenyl)-3,3,5-trimethylcyclohexanone and 2,2-bis-(4-hydroxy-
phenyl)-propane (BPA/bisphenol A), optionally a mixture of these, are used as
30 bisphenols, wherein 1,1-bis-(4-hydroxyphenyl)-3,3,5-trimethylcyclohexanone 1s
always present in amounts >0.1 mol.%. The concentration of 1,1-bis-(4-

hydroxyphenyl)-3,3,5-trimethylcyclohexanone 1s preferably in the range 10 to
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purity polycarbonate, the solvent is evaporated off. Evaporation may take
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2,2-bis-(4-h %%%%80%%%%%T§9%F§8§he ( BPA/ bi sphenol A), optionally a mxture
of these, are used as 30 bisphenols, wherein 1, 1 -bis-(4-hydroxyphenyl)-
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15 The reaction can be accelerated by catalysts such as tertiary amines, N-
alkylpiperidines or onium salts. Tributylamine, triethylamine and N-ethylpiperidine
are preferably used. A monofunctional phenol such as phenol, cumylphenol, p-tert.-
butylphenol or 4-(1,1,3,3-tetramethylbutyl)-phenol may be used as a chain
terminator and molecular weight regulator. Isatin-biscresol, for example, may be

20 used as a branching agent.

To prepare high purity polycarbonates, the bisphenols are dissolved in an agueous
alkaline phase, preferably sodium hydroxide solution. The chain terminators
optionally required for the preparation of copolycarbonates are dissolved in the
25 aqueous alkaline phase in amounts of 1.0 to 20.0 mol.% per mol of bisphenol or
added to this as such or dissolved in an inert organic phase. Then phosgene is passed
into the mixer which contains the remainder of the reaction constituents and

polymerisation is performed.

30 Optionally used chain terminators are both monophenols and monocarboxylic acids.
Suitable monophenols are phenol itself, alkylphenols such as cresols, p-tert.-

butylphenol, p-cumylphenol, p-n-octylphenol, p-iso-octylphenol, p-n-nonylphenol
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m xer whi ch contains the renai nder of the reaction constituents and

pol ynerisation is perfornmed. 30 Opfiojally used chain termnators are both
nonophenol s and nonocar boxylic a?f‘t abl e nogpphenol s are phenol
itsel f, al kyl phenols such as crlesolMs;” p-tert.- butyl phenol, p-cunyl phenol,
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in which

R is hydrogen, tert.-butyl or a branched or unbranched Ci- and/or Ce-alkyl

radical.
15
The preferred chain terminators are phenol and p-tert.-butylphenol.
The amount of chain terminator to be used is 0.1 mol.% to 5 mol.%, with respect to
moles of each of the diphenols used. The addition of a chain terminator may take
20 place before, during or after phosgenation.

Optionally, a branching agent may also be added to the reaction, Preferred branching
agents are the trifunctional or more than trifunctional compounds known from
polycarbonate chemistry, in particular those with three or more than three phenolic

25 OH groups.

Branching agents are also, for example and preferably, phloroglucine, 4,6-dimethyl-
2,4,6-tri-(4-hydroxyphenyl)-hept-2-ene,  4,6-dimethyl-2,4,6-tri-(4-hydroxyphenyl)-
heptane, 1,3,5-tri-(4-hydroxyphenyl)-benzene, 1,1,1-tri-(4-hydroxyphenyl)-ethane,
30 tri-(4-hydroxyphenyl)-phenylmethane, 2,2-bis-[4,4-bis-(4-hydroxyphenyl)-



.and p-iso-nonyl phenol, hal ophenols such as p-chl orophenol, SO
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t hese. Suitable nonocarboxylic acids are benzoic acid, alkylbenzoic acids
and hal obenzoic 5 acids. Preferred chain9term nators are phenols of the
formula (1) OH 10 in which Ris hydrogen, tert.-butyl or a branched or

unbranched C8-, and/.or C9-al k - agi hai '
are phenol AELoBERAPPropgity | PR e SR AN RRcE 2 BRI TS
used is 0.1 gt s'qne‘iléﬂ?ien 91))4&&1&11}2195&&51; to nol g4-afdreaghenl)2he,4-

It

di phenol s uséd. The ad on of a chain termnator may take 20 place
bef ore, dur idiydroxyheeyl)-phgsgenestsrormf [@aei(drhahydroxgphenzhishpiogybgienylhay

al so be added to the reaction. Pref b ' t
T funct | ondrihgersahBal o iU By O ReR G tehaa Gigorblienyl-

pol ycar@ongggﬁm%@gﬂw Elculr t P,Qs&s.g-,uh.dnpfggcs(gg{apﬁzﬁm-rﬁéa%t hree

phenol it anching agents are also, nple” and
preferably, whtacogidigisbe, 4-4ilbdebxybédrpic acid, trimesic acid, cyanuric chloride and
2,4,6-tri-(4-hydroxyphenyl) - hept - 2- ene, . .

4, 6- di met hy|3,3bis-@-methyl-4-ydenxorbsnbnd Py e-2 e ydraindole.
1,3,5-tri-(4-hydroxyphenyl)-benzene, 1,1,1-tri -(4-hydroxyphenyl)-ethane,
30 tri-(4-hydroxyphenyl)-phenyl met hane, 2, 2-bis-[4, 4-bis-(4-hydroxyphenyl)

WO 01/32754 1), Mﬂxﬁpﬁoéﬁ{%gﬁy Q¥ed eheNink apPhtoRANES mol.% to 2 mol.%, again
2, 4- bi s- (4- hydr oxyphenyl™-i sopt opyl ) - phenol ,;” 2, 6-bi s-( 2-
10 with respect to moles of each of the diphenols used.

The branching agent may either be initially introduced in the aqueous alkaline phase
with the diphenols and the chain terminators, or be added as a solution in an organic
solvent before phosgenation.

15
Some, up to 80 mol.%, preferably 20 to 50 mol.%, of the carbonate groups in the

polycarbonates may be replaced by aromatic dicarboxylic ester groups.

Polycarbonates according to the invention are either homopolycarbonates or

20 copolycarbonates and their mixtures. Polycarbonates according to the invention may
be aromatic polyester carbonates or polycarbonates which are present in a mixture
with aromatic polyester carbonates. The term polycarbonate stands representatively
for the polycarbonate substrates obtainable by the processes according to the
invention.

25
The polycarbonates have average molecular weights M,, (determined by measuring
the relative viscosity at 25°C in dichloromethane and at a concentration of 0.5 g of
polycarbonate per 100 ml of dichloromethane) of 12,000 to 400,000, preferably
23.000 to 80,000 and in particular 24,000 to 40,000.

30
Shaped articles according to the invention which are produced from the high purity

polycarbonate substrates according to the invention are in particular glazing for



‘hydr oxy-5' - met hyl - benzyl ) - 4- met hyl phenol , 2-(4-hydroxyphenyl)-2-(2, &0 £ 70
di hydr oxyphe¥9Ql0)3pisdpane, esters of PCT/EP00/10400

hexa- ( 4- (4- hydr oxyphenyl -i sopropyl ) - phenyl )- orthoterephthalic acid,

t et ra- (4- hydr oxyphenyl) - net hane, tetra-(#--(4-hydroxyphenyl 5

i sopropyl)-phenoxy) -nethane and

1, 4-bi s- (4", Aorofi iKiNaX whd | AR divelei Yor BENZEREtoANGn akBieh high light

2, 4-di hydr oxybenzoic acid, trinesic acid, cyanuric chloride and

3, 3- bi s-(3- nmnb1ym$m;1hydhm1¢ymlyeiqi¢c)s ihd»canﬁulﬁediuﬂamdlsmfrﬂmohnousﬁnwmmcmt of
optionally used branching agent is Q.05 mol..%to %. agaln 10 with
respect to rﬁh g saped AHCleT AreHIodGsHdNoINECtigR o Bgabffxélﬁéli‘i'i"r?& £ ORay

ei ther be | t e

G phonol's arto¥ AR HAlEEPrRIER el P BoBRBBiA, AFERINRTo BiiAGendbh ik 2

or gani cs so@uﬁmﬁegﬁﬂgﬁmnghgggenation. 15 Sone, up to 80 nmol . % preferably
20 to 50 nol.% of the carbonate groups in the polycarbonates may be

repl aced by aronatic dicarboxylic ester groups. Polycarbonates according to

the invention are ei.ther ol ycar,bonat 20 co car bonat.es and
e 1 et urhepe B aryties perahBES GG (ot Sy SRR & ghn i o

pol yester carhapay BPR Wl fpalryteqa hﬁenmt e&smcslmeefﬁld%@é&%emo% Abudiésg  with

aromati c polyeste onates rn1po|ycarbonate st ands
repr esent at iofdss tharo0.5t%einpudriicdahadt én s chetlinesesecoioteananaBlapbd attlokes
processes according to the invention. 25 The 80charbonates have average

mol ecular \/ve"icg‘Pﬁd@BNFQ/ ﬂ(“?jéftl‘@lnﬁpﬂétfvﬁyfeﬂ’éhéltﬁq A t”nBa‘F]éP]éfl fgwer, thagogi Gy at
25C di chl h | b t
bor 1001 GCRTN BrraERT 0 IS AR MRe8hats® i B dlinio3 000" o

80,000 and in partlcular 24,000 to 40 000. 30 Shaped articles according to

the invention which are produced fromthe high purity
The following examples serve to explain the invention. The invention is not limited

to the examples.

15



Aan;

.pol ycarbonat e substrates according to the invention are in particula?UﬁVHzma
gl azi'ng for wo@1B2754WO 01/ 32754 PCT/ EPO0/ 10400 - 10 not or vebkiTkpsy/iamnmd

headl anp di ffusers for car reflectors in which high light transm ssion

wi t hout any defects in the noul ded itemiils of enornous inportance. These
shaped articles are produced by injection noul ding, extrusion and extrusion
bIOM/nDuIdiﬂg Ero&gsses usi ng the pol ycarbonate according to the invention
with a 5s nol ecul ar wei ght. Shaped articles and filnms according to
the invention are characterised by an extrenely | ow defect rate in the
filmlaser scan test and an extrenely | ow cloudiness of less than 0.5 %

in parti cul 8fo Brepagsthe palycirbountiteemsaquecisiaod eh bispiSimmpate/dispdinol b$-bin(4-

according tq the {nvenfio ve f t 30Q, in partjcular_fewer, than
oo oot e B Ph g by E e eyl ol SElBANa (Shomg o4
extrudeg fil ol | oW g, £X3NPLieS4- 364 %S via® hA AL iy enhE@or. The
inventﬁgn igﬁhéﬁgﬁﬁﬁiteﬁﬂgto the’e%azpﬁgs. X% vﬁ%%&?gg§%§ﬁ5@$¥ég%%ﬁgo4oo
- 11 Exanpl esydohpxapac €rebidealpmiygerabéiagatreovedprivtue dissolatioh i stirred tank
bi sphenol at e/ di sodi um 1, 1- bi s-(4- hydroxyl ate . ) ]
phenyl ) - 3, 3-bdi applNips 2 yapmh e (henohfssdusdigetigegan ¢ Bmepsmdnsdiugg hidrgxidgp| . o |
made from 1, - bi.s-,(4-hydroxyl at henyl).-3. 3- di net.hyl.- 5- hylr ..
Cycl ohexanorleBdF dirsr EL ol s S Tu ERE b i R i b Mituian,
stirred tankf ByaapA i grahgHeGseiReR 0ontiMiRsly Hs! O et With RobfuRD aPdroxide Mes)
and sodi um hydroxide solution is dissolved wWth the exclusion of oxygen,
and thiG is seiutied) wi sbdiamshydroxida solufioBPAL BR/XCcEIslImoefgbity gemgBichgndium
conti nuousl yhy?l?ox?deﬂ%l)ltuti\cl)mnt&seg Olgalsug?ﬂg%(ljl{ %)c()hc(:jeer'\ltrations and purities (see table 1),
wherein the original sodium hydroxide solution is diluted still further to a 6.5 %
strength sodium hydroxide solution to dissolve the bisphenols. This sodium
bisphenolate solution is now filtered through a 0.6 pa filter and used in the
15 polycarbonate reaction. After reaction, the reaction solution is filtered through a
1.0 pnom bag filter and supplied for washing. Here, the muxture is washed with
0.6 % hydrochloric acid and then post-washed with filtered fully deionised water
another 5 times. The organic solution is separated off from the aqueous solution and
after heating the organic solution to 55°C 1t 1s filtered first with a 0.6 pa filter and
20 then through a 0.2 pa filter. After isolation, poly-1,1-bis-(4-hydroxyphenyl)-3,3-
dimethyl-5-methylcyclohexanone-co-2,2-bis-(4-hydroxyphenyl)-propane  carbonate
is obtained. The polycarbonate obtained has an average molecular weight M, of

31,000.

25



10 sol ution) in sodi um hydroxide solution with the exclusion of oxygéh.’ Thel
sodi um hydr@wigdg2sal uti on used has different concentrati onBCEBROOMOAGI0t | €S
(see table 1), wherein the original sodium hydroxide solution is diluted
still further to a 6.5 % strength sodi-um-hydroxi de solution to dissol ve

t he bi sphenols. This sodium bisphenolate solution is now filtered through

a 0.6 a filtfr and used in the 15 polycarbonate reaction. After reaction,

the reactio tionis filtered through a 1.0 nombag filter and
supplied for washing. Here, the m xture is washed with 0.6 % hydrochloric
acid and then post-washed with filtered fully deionised water _another 5
ti mes. The |organi ¢ sol uti onQuslityefandivaal hpdfoxidesnlutien aqueous sol uti opn and
after heat i jpg—-the-organic—sol-ti+en—to-55c++—+s—FHH-ered+H+st—wth—-a 0.6 a
filter and 20thenthrougha0.2afilter1. Aftler isofation polﬁ-
1, 1- bi S-(4-="by“'| pilcuyi)-s,s-
di net hyl - 5- et ycl ohexanone- co- 2, 2- bi %Q (4- hydr ox?BhenyI - pr o%zane
carbonate [ @?ﬁgl ned. The polycarhonafgyobtai ned fhiag an aver gge nol ecul ar
wei ght Mv of , 000. 25 WD 01/32754 -12 Tablg 1 J { . PCI/EPO0/ 10400
Qual ity of |sogligpmyhydroxi de sol ution 1232.66 NaQH505082 Fe ( ppn) €070. 460. 02
Ca (ppm2.004<0 1 My (ppm0.50 2<041 Ni (ppml0. 20.-2<0 01

Mg (ppm) 0.5 0.2 <0.1

Ni (ppm) 0.2 02 <(0.01

Cr (ppm) 0.4 0.25 <0.01

Zn (ppm)’ 0.1 0.05 0.06

Total (ppm) 3.9 1.56 <0.3

Conc. in 100 % NaOH 1 2 3

Fe (ppm) 1.4 0.9 006

Ca (ppm) 4.0 0.8 <0.3

Mg (ppm) 1.0 0.4 <0.3

Ni (ppm} 0.4 0.4 <0.03

Cr (ppm) 0.8 0.5 <(.03

Zn (ppm) 02 0.1 0.19

Total (ppm) 7.8 3.1 <0.9

5 The filter service lives for various filter locations are, for the individual cases:



Cr (ppm 0. 40. 25<0. 01 Zn (ppm 0. 10. 050. 06 Total (ppn) 3.91.56<0.3 Con¢f fim s~y
100 % NaOH12@ds/2p89") 1. 40. 90. 06 Ca (ppn) 4. 00. 8<0. 3 My ( ppnp¢TAPodtrQod N
(ppm 0. 40. 4<0.03 Cr (ppn) 0. 80.5<0.03 Zn (pprn)0.20.10.19 Tot al

(ppm 7.83.1<0.9 5 The filter service lives.for various filter |ocations
are, for the individual cases: WO 01/32754 PCT/ EPOO/ 10400 -13 Table 2

Sodi um hydr oxi repared from experinment nunber Filter service |ifel23

Bef ore react+ h10d30 d 0.6 a filter After reaction24 h30 d>60 d 1.0 p.a
filter End filter 1 = 0.6 a filterl2 h3 d21 d End filter 2 = 0.2 .ia filter
Films are now extruded fromthe polycarbon r r W t h '

hydroxi de 5 solution from experi nment Sodiutrohiraxide plepsred &oen epepieched to a
filmlaser scan test using the known nethod The extruded filmis 200 |m
thick and 60 nmwi de. A number

Filter service life 1 2 3

Before reaction 12h 10d 30d

0.6 pa filter

After reaction 24 h 30d >60d

1.0 pa filter

End filter 1 = 0.6 pa filter 12h 3d 21d

End filter2 = 0.2 pa filter

Films are now extruded from the polycarbonates prepared with sodium hydroxide
5 solution from experiments 1 to 3 and these are subjected to a film laser scan test
using the known method. The extruded film is 200 pm thick and 60 mm wide. A
He/Ne laser ("spot diameter" of 0.1 mm) scanned the film with a scan frequency of
5000 Hz across the width and with a transportation speed of 5 m/s in the longitudinal
direction. In this way all defects which caused scattering of the transmitted laser
10 beam (from 0.10 mm diameter upwards) were detected by a photomultiplier and
counted by software. The number of optical defects per kg of polycarbonate or per

m? of film is a measure of the surface quality of this film and the purity of the PC.

Evaluating the extruded film with a laser scanner

PC prepared using sodium hydroxide solution

from experiment number

15

# per m” of surface 1 2 3

0.10 - 0.30 mm 194 99 53
>0.30 mm 216 128 72
Total 410 227 125




ALy oANny

frequency ofwoad@97dsz across the width and wth a transport geigposieerd of 5
ms in the longitudinal direction. In this way all defects which caused

scattering of the transmtted |aser 10 bpam (from 0.10 mm di anet er upwar ds)
were detected by a photonultiplier and counted by software. The nunber of

optical defegts, per of polycarbonate or per fofilmis a asure of
the surf ace S festsdr B BRASFRaaR AR fams AR ol fiommel® pOuPuliiRg ¢ he
extruded filgpirtd #ithasBhivhfaNIRExiFS RIIGRH eﬁioMSIeﬂgerﬁﬁ@htm hydr pxide
solution from'experinent nunber” # perm of surfacel23 0.10 - 0.30 nml949953
X0. 30 M 16 IRdyartkotatds 4ikOReed #5thi®divt Giydi3R ids4soREHNEROO/ kPdiment1 h8bhi d
sheets for car w ndows, and. headl S arie produced fromthe pol ycarbonat es
prepar ed wi t$AEHPIPOHIY glHE 28 p Bighsh “F?‘B%‘Se“%fgél@%nts 1 to 3. The

pol ycarponates prepared wi th sodi um hydroxide solution from experiment 3
had a smaller proportion of glare and a higher |um nous efficiency. 5

Col our sanpl@lphpé@hst plaslespropivaaced fom thd polpoAryemtdostadifereaf qehlitieer ent
qualities. The colour sanple platelets had, according to ASTM D1003,

di fferent clThedickewsesple flatelanhaliaceudprdo AN ILk093 ( differant plovdinessevduced
W th sodi um.aydr oxi de sol uti rom.experiment 3 .had.a particularly |ow
ol oudi ness crroloy; St et g ¢t PO B R Gh in B R Bty when
used as gl azifg/RpadhmeAPs Gkl ayseficlarPlow cloudiness of 0.4 %, which leads to less

10 diffuse light scattering when used as glazing/headlamp diffusers.



Clainms 1. Pol ycarbonate substrates, the preparation of which is based on 1,
1 -birs- (4- hydroxyphenyl)-3, 3,5-trinethyl cycl ohexanone, with fewer than 300
defects per n2, neasured on a 200 mextruded film 2. Polycarbonate
substrates, the preparation of which iz based on 1, 1-bis-(4-

hydr oxyphenyl ) -3, 3, 5-tri nmet hyl cycl ohex %one, with fewer than 250 defects
per n2, neasured on a 200 mextruded film 3. A process for the

preparatkﬂ hﬂg pol ycar bonat e shaped articles with a small nunber of
defects,‘cﬁaracterised in that polycarbonate substrates as defined in claim
1 are used as the starting substrates. 4. Shaped articles prepared from

pol ycar bgnat e _based on 1, 1-bi s-(4-hydroxyphenyl)-, . .
3, 3, 5-trilmet hﬁ‘@%ﬁ@ﬁ@ﬁa trategy {he frématmaﬁ¥3wblchefse@@%edpép e -bigddsur ed
on a_ 200y Rt d56h 1 5lufingfhy1 SORRBURGRL | GhES saREOIRNSY 0adhal Thd WL h a
cl oudi nesghrg 3&%esggt fign 0. 5% cg. D@)%Es pr odﬂjce rom po?ycar%on;%ee ﬁfa’sed on
1, 1- bi S- (deabytdd on v @06y xtduded Fidmt r i met hyl cycl ohexanone, with fewer than
300 defects per n2, nmeasured on a 200 m extruded filmand with a

cl oudi ness of less than 0.5% 7. Sheets produced from pol ycarbonat e based

on 1, 1-biys- (4 e 23 Sai ' yl.gy. exa , W th f:ewer than
300 def ec?t' S péﬁ@y}%é%}éégsg%e at(:é;% gﬁezé)géﬂn#ﬁggt Pﬁd‘ghﬁepi m%g%g V(\)Am r11!"a}"fn§\eﬁg
cl oudi nedydwkyplengl )3k -tAmbiylcSclohexmmbimdwith fsiengtiahe 2pd| Jefeatb opeat m°,
substrate of claiml conprisin% producing a nolded article.

measured on a 200 um extruded tilm.

3. A process for the preparation of polycarbonate shaped articles with a small number
of defects, characterised in that polycarbonate substrates as defined in claim 1 are used as

the starting substrates.

4, Shaped articles prepared from polycarbonate based on 1,1-bis-(4-hydroxyphenyl)-
3,3,5-trimethylcyclohexanone, with fewer than 300 defects per m?, measured on a 200 um

extruded film.
5. Shaped articles according to claim 4 with a cloudiness of less than 0.5%.

6. Disks produced from polycarbonate based on 1,1-bis-(4-hydroxyphenyl)-3,3,5-
trimethylcyclohexanone, with fewer than 300 defects per m?, measured on a 200 um

extruded film and with a cloudiness of less than 0.5%.

7. Sheets produced from polycarbonate based on 1,1-bis-(4-hydroxyphenyl)-3,3,5-

2

trimethylcyclohexanone, with fewer than 300 defects per m°, measured on a 200 um

extruded film and with a cloudiness of less than 0.5%.

8. A method of using the polycarbonate substrate of claim 1 comprising producing a

molded article.



