Audi 0 conpact discs are produced from aromatic pol ycarbonates by the

I njection .nmoul di ng process. The noul ded articles thus produced are coated
wi th al um ni um by vapour deposition and the surface is seal ed by neans of 5
cross-linking coatings. Additionally they are printed with dyes. Lastly a
quality control is carried out wherein 10 per cent to 15 per cent of the

co ct discs produced are rejected because of defects. 10 Simlarly to
audi o conpactAddsoscohlpasesdisessartapeodaabddfbygmmeaonabiccr oss- i nki ng

coatings or bﬁoﬂ§89§b8ka985yﬁglQﬁénﬁﬁﬂeE@ES 3#88%§§€§0§§£§§ 58, 1 ”t't'es of

pol yner scrap-actrue as a re
reflectors ar@Ouldﬁﬂnﬁﬁﬁi@éaﬁeﬁhuScpade§e§r@Hacéﬂabedhwlhhthbum&nmﬁMbere

of these mouldsgoar:t aébszs,lamenl QthEhbﬁ@uEbﬁéSOis Esaﬁaaebpf %Qﬁ‘sro
al um ni um cont ent , oatlngs and Qp tlonall% e sal

polycarbonétec§eﬁﬁp éﬂﬁ}ﬁg GBRyEETE" 69?55%8?% i rEBeXaﬂHStPBénFéﬁsﬁathor
ot her high- qfigest yLaptlged gaalstyecbherobyidi ceetiédj eati wAes@hdi ng or

25 2 mxture yhtBogt ek pebyFEr sandLar bel VRendsnaaless: 23. Thgoqkbest Ve

t her ef ore, e aboveTnentroned scrap
technically paaetreaQCEe@rbee§g$esgftﬂafeche aromati c pol ycarbonat es and/ or
aromati c pol yester carbonates can be put to fresh use. 30 The present

i nvention therefore provides_a process for the purification of
t her nopl a&® i cSiBEbAELY cEPoRYERP LEREPRCE cRAPCaNndt BRSeF cRRBpPUsince-aeakadi c

pol yest er Caf$ﬁﬁ@é@n§CéﬁpcﬁbS§h1§ﬁHiﬁgncﬁ&tﬂh@s o@pﬁyomééhy of the form of
netal salts - S dﬁo tionally dye S _35_char agt sed in
That t o sor BOTEECHPRAReR Bebe: Ph8neriot¥ derdbl & midar Trics o cbbi Taer
from 0.1 cm tacBap aocr@eeaerabrgslﬁlbnoﬂ.ﬁhenqmmitys comttdk. fragnents are
then heated together with acid under reflux with stirring, then
15 Headlamp reflectors are aluminium-coated. Scrap is produced
both in the manufacture of these moulded articles and in
the use thereof.
"‘\‘ -
Because of their aluminium content, the coatings and
20 optionally the dyes, the said polycarbonate scrap and/or
polyester carbonate scrap cannot be reused for other high-
quality moulded parts, either by direct injection moulding
or as a mixture with other polymers and/or polycondensates.

25 The object was, therefore, to work up the above-mentioned
scrap by means of a simple, technically practicable
process, so that the aromatic polycarbonates and/or
aromatic polyester carbonates can be put to fresh use.

30 The present invention therefore provides a process for the
purification of thermoplastic, aromatic poiycarbonate scrap
and/or thermoplastic, aromatic ‘polyester carbonate scrap
which contain metals - optionally in the form of metal
salts - , coatings and optionally dyes, which is

35 characterised in that the scrap is shredded into fragments
having an average diameter of from 0.1 cm to 5.0 cm,
preferably from 0.5 cm to 1.5 cm, the fragments are then
heated together with acid under reflux with stirring, then



2- Qaéhéd with water with stirring until neutral and finally rewagMed ﬁkth

-~ water until all the coating constituents separated fromthe polyc ndensaﬂe
have been washed out, the fragments are renoved by filtration, dried and '
the residual 5 coating and dyes still adhering to the fragnents are \
optionally separated by air elutriation, wherein the concentration of the
agid in water is between 1W by meight'hﬁﬁ'Q?@bby wei ght, referred to the \
.total wei ght -ALqgt o] Lan agi nd watec. 10 The_present process is \
characteris%ﬁ %%r9?EE|Q§F$QiHQFHa§E€ﬁglﬁgl9%§ﬁbeﬂ§3FEa%cP5§ finehl¥dded by \
means of arewasBadr wsEhj waberi nptigushlathescdasingbednihithentit er at ure
(see, for §ég83?£€edufi:8ﬁnﬂﬁe5 6Y$LERahE A€ nheEhpLagn LGt lppedth
edition (1 , _Volunme 2 Vbrfghrgnstechn?g_l %Cgu%%%%e§§§$%§g%§F’pgags 2 to
34), is heatRIGRERA P TEHAERd Y| filhrakior; rdrigd apdhehenvesiduadith
wat er URdecogehhgeandi dyeagsthlsusiherivy tbathéhersgabhpg gpastituents
whi ch have | ycondensat e but not_ yet 20 _di ssolved are
washed outqéﬁfgégi%g[%%%%%%ﬁ%%?@? he B ?gfb%ﬁ%ﬂgatﬁ?gﬁ?%%rtF%anaI of the
wat er by fe¢oncertoation dfielei actdnienwanen isryétweanpas abySsweigheh is
descri bed,for3x |ﬁé"ﬂhLﬂ£QPQ€f ' r hni schen Cheni e,
4th edition (1972?¥PVblﬂ%e 2 25 e?§2ﬁ¥§%§?2%%ﬁ?€ewe%§§5n%gpgyﬁtionen),
pages 699 FQLUBHON f AFHY ARBtWRERF Iy by air elutriation using apparat us
whi ch 1 descri bed, for exanple, in Ul nmnns Encykl opddi e der techni schen

Cheme, 4 edition1%197%2 Vbjugghz Ver.f ahrepst echni k | . ;
(G undoperatd TSR RYERCESS 115 ARt 5ok RISV BRI AL R  HRRE he | |
(Cpating reshiel sl yronjensats dumsapstis | shmsgded Ny thenrdd | of a8 ashyd@dert he

or in a mill, such as is described in the literature (see,

- for example, Ullmanns Encyklopédie der technischen Chemie,
15 4th edition (1972), Volume 2 Verfahrenstechnik I
(Grundoperationen), pages 2 to 34), is heated with acid
under reflux with stirring, washed neutral with watgg under
gentle stirring in such a way that the coating constituents

which have separated from the polycondensate but not yet

20 dissolved are washed out of thé polycondensate; the
polycondensate, after removal of the water by filtration,
is dried in conventional drying apparatus, which is
described, for example, in Ullmanns Encyklopaddie der

| technischen Chemie, 4th edition (1972), Volume 2
W, 25 Verfahrenstechnik I (Grundoperationen), pages 699 to 721,
' and then, optionally by air elutriation using apparatus i
which is described, for example, in Ullmanns Encyklopdadie '
der technischen Chemie, 4th edition (1972), Volume 2
Verfahrenstechnik I (Grundoperationen), pages 57 to 69,

30 optionally separated from the coating residues or dye
residues still remaining. In all cases where the
polycondensate scrap by its nature contains no metals, the
latter are added prior to the acid, for instance as powder,
optionally also in the form of metal salts.

35 '

Surprisingly, it has been found that namely throﬁgh the
treatment of the polycondensate scrap with acid after the




pol ycondensate scrap by its nhturé;contains no netals, the latter are added
prior to the acid, for instance as powder, optionally also in the form of
metal salts. 35 Surprisingly, it has been found that nanely through the
treatment of the pol ycondensate scrap with acid after the 3 netal has

di ssolved, the greater part of the coating4 s also separated fromthe

pol ygiar bonates and is even partly dissolve&. 5 The said effect does not

appear .in themaéfagnﬁss%_iésw%ah SURB §seatlt ﬁéf@bf,tﬁéuew%gga?o?gcause

in the absence of aluminiumreacfive species such as nascent gen and
al uni ni um (11 P} 5eapepazarRet THEMf bRReBOLYRasheRates pand cHf dewglt BAabELR- 3
511 ill a progegsolsgeldnown for the purification of polycarbonate scrap
cont ai ning coatings and netals, whereby the coating |layers are renoved in a
two- stage met hanol bath with subsequent water purification, and the netal

| ayers are5reWheedaid efifecthngsrrageappeatrhiidstbabskegeraeé ofuarmetaati on
and rinsing woBngLer (3pdellfpter A Ll bheoheLL0BL L ilE LAY CLRsERI bET:
The sinpler process’ according Po fhe invention is not suggeste y tThrs

i nstructi on fASHMDEIAM3reactyYe sPeeatsesSPoh| as aasaent ( By@deogepeandd t hat
the coatings ¥oumsnadlimo (Re1yepalotedaniot Bet f6Aha@N il shraei d. Apart from
alumnium suitable nmetals for the purification process according to the
invention are iron, zinc and tin. 25 But the action of iron, zinc and tin
is weak cpopanedowiiihgt batDEfAaBuUBLDI Ul &xprptess ofs ClabdimgBonhtkd W t hin

the meaning of, Lhe; BLETEA! ok "YETFEI LSRR 88 SELFCOES L1 R1RG NEROL NYE 2 201
metals, whereby the coatihg layers are removed in a two-
stage methanol bath with subsequent water purification, and

-/
the metal layers are removed in an etching reagent with
15 subsequent neutralisation and rinsing with water and the
scrap thus freed from the iayers is dried.
"w\‘ .
The simpler process according to the invention is not
suggested by this instruction from DE-A-3 511 711, because
20 it was not to be expected that the coatings would also be
separated by the treatment with acid.

Apart from aluminium, suitable metals for the purification
process according to the invention are iron, zinc and tin.

/ 25 But the action of iron, zinc and tin is weak compared with
that of aluminium.

Examples of coatings which within the meaning of the
present invention can be detached from the polymer and

30 partly dissolved are those based on polyacrylonitrile,
polyacrylate, polymethacrylate, polyvinyl chloride,
polysiloxane or melamine resin.

Suitable dyes for the purification process according to the
35 invention are, for example, those based on naphthaquinones,
benzoquinones, anthraquinones and azo compounds, as well as



30 partly-dissol ved are those: based on polyacrylonitrile, polyacrylate,
pol ynet hacryl ate, pol yvinyl chloride, polysiloxane or nelamne resin.
Suitable dyes for the purification process according to the 35 invention
are, for exanple, those based on napht haqui nones, benzoqui nones,

ant hr aqui nones and azo conpounds, as well as -4- organic pignments and
I norgani ¢ pignments such as iron oxides, ¢hiforfi um oxi des and titani um

di oxi'de. Thernoplastic,. aropatic_polycarhonates wthi e aning 5 of the
i nvention are°ﬁ§?9&§rBaﬁgfﬂggmﬁthlﬂé5gaﬁégn %9%%5?%dQP%gn9g?ﬁﬁ8ﬁols and
carbonat e donoxsdkg,t bbroumaumnokdder apdhbitakbomwndioxifle.literature. (See,
for exanple, H Schnell, Chem stry and Physics of Pol ycarbonates,

I nterscience Publishers, New York, 1964, 10 US Patent 3 028 365 and_the

Ger man Pat ent ThErmepiagh3c3osrpratAcoBodygayPorabaf| WitBinirBReMerBLiRgi ch
car be used fgg the Eh@@%&ibg?ﬂrgfpémgbaﬁﬁbﬁﬁaéboﬁﬁiﬁﬁdﬁéeelﬁeenl) .
ydroqui nones, resorcinols, .di roxydi phenyl s is r ox al kanes,
20 bis(hydrokyﬁﬂéﬁﬁﬁ)2§8W09FR§§88?Sb?95h98¥%993ﬁﬁn§?¥85?pﬁ§n§§¥

bi s( hydr oxypheonlrgnetibaaid tetshbhidr knpphennl fheel bhesature. (See, for

bi s(hydr oxyph %% | phon b} L QXY n phexi des,
Lerr] - bi s( hydeeSTBREAy yds?ggéi%pngéﬂ¥g%gg,gﬂé ¥hys2ULPBE
Polycarbonates, Interscience Publishers, New York, 1964,
10 US Patent 3 028 365 and the German Patent DE-0S 3 832 396

(Le A 26 344)).

Examples of diphenols which can be used for the preparation
of such polycarbonates are

15
hydroquinones,
resorcinols,
dihydroxydiphenyls,
bis (hydroxyphenyl)alkanes,

20 Dbis(hydroxyphenyl)cycloalkanes,
bis (hydroxyphenyl) sulphines,
bis (hydroxyphenyl) ethers
bis (hydroxyphenyl) ketones,
bis (hydroxyphenyl) sulphones,

I\ 25 bis(hydroxyphenyl) sulphoxides,

o, o’ -bis (hydroxyphenyl)diisopropylbenzenes,
as well as the ring-alkylated and ring-halogenated

o

compounds thereof.
30 Preferred diphenols are, for example:

4,4’ -dihydroxydiphenyl,
2, 2-bis (4-hydroxyphenyl) propane,
2,4-bis (4-hydroxyphenyl) -2-methylbutane,
35 1,1-bis(4-hydroxyphenyl)-p-diisopropylbenzene,
2,2-bis(3-methyl-4-hydroxyphenyl) propane,
2, 2-bis (3-chloro-4-hydroxyphenyl)propane,



as well as the ring-al kyl ated and ri ng- hal ogenat ed conpounds thereof. 30
Preferred di phenols are, for exanple: 4,4'-dihydroxydi phenyl,

2, 2-bi s(4- hydr oxyphenyl ) propane, 2, 4-bi s(4-hydroxyphenyl) - 2-net hyl but ane,
35 1, 1- bi s(4- hydroxyphenyl ) -p-diisopropyl benzene,

2, 2-bi s(3- et hyl - 4- hydr oxyphenyl ) pr opane,_ 5 -

2, 2¢lyi s(3-chl oro- 4- hydr oxyphenyl ) propane, =

bi s( 3, 5-di net -4- hydt nyl

2,2-bis(3,5-d?%%é§yg-§§ﬁégg Ey‘h§§§fB?S?ESEXé?mEthane'

bi s( 3, 5- di net ByR-bigyds Exgprenpy}sétprérexyphenyl) propane,

2, 4- bi s( 3, 5- dpBYAY b=~ A1MEEROX Y RDAPHEbxPpABRPY ) BUl BABne

1,1-b|s(3,5-d|nethyl-4-hyanox hgn I -B-dllsggrogylgenzeﬂe

2 2 bi o(5. o dReArBEE 4. Ay BRORLBRLR T PiaEReny Y - 25REER 1bucane,

i,i-gisgz,ﬁ-gnbneﬁﬁs43Pgddmmgphymyh}hydpanyphedyl)—p-diisoprgpy%be?zene,
, 1- bi s(4- hydroxyphe - 3 -t ripe : articularly

preferred dip%eﬁégésg§é% a%gth%%pggﬁgé¥§¥g#§?§§%$§F8égggényI)propane,

2, 2-bi s( 3, 5- dep@thyks<{3, Bydibxgphedyhygropyphenyl)propane and

2,2-bis(3,5-dichLata+4- prORage
2,2-bis(3,5-d?b?o%%gigh§g§g§§%§§§§¥g%rgbghg,triéethylcy°l°hexane'
1, 1- bi s(4- hydr oxyphenyl ) cycl ohexane and

1, 1- bi s(41bydpaxypbanyk) y3p2eberieaethphensl shaxanefoAngxaimstyres of the
above-nenti oned di phenols may al so have 20 been used. The di phenols are
either known in the literature or can be prepared by known nethods. 25
Arqggtic pol yeseebieddabhpdrexyphehyh) phepavani ng of the invention are those
syn

esised fro l,gast ti ' t one aromatic
) : L L i1 1) 8k t
di car boxyl i ¢ gcﬁhﬁgﬁéﬁ,é aPREL AL TBL hGaPLRPBRAAL1 ) BrobaAs
2,2-bis (3,5~-dichloro-4-hydroxyphenyl) propane,
15 2,2-bis(3,5-dibromo-4-hydroxyphenyl)propane,
1,1-bis (4-hydroxyphenyl) cyclohexane and

1,1-bis(4-hydroxyphenyl)—3,3,5—trimethylcyclohexanem\

Any mixtures of the above-mentioned diphenols may also have
20 Dbeen used.

The diphenols are either known in the literature or can be
prepared by known methods.

Y 25 Aromatic polyester carbonates within the meaning of the
invention are those synthesised from at least one aromatic
bisphenol, at least one aromatic dicarboxylic acid and
carbonic acid. Suitable diphenols are those listed above.
Examples of suitable dicarboxylic acids are orthophthalic

30 acid, terephthalic acid, isophthalic acid, tert.-butyl-
isophthalic acid, 3,3‘-diphenyletherdicarboxylic acid,
4,4’ -diphenyldicarboxylic acid, 4,4‘-diphenylether-
dicarboxylic acid, 4,4’-benzophenonedicarboxylic acid,
3,4’ -benzophenonedicarboxylic acid, 4,4’-diphenylsulphone-

35 dicarboxylic acid, 2,2-bis(4-carboxyphenyl)propane,
trimethyl-3-phenylindane-4,5’-dicarboxylic acid.



car boni'c aC|d Sui t abl e di phenol s are those |isted above. Exanples of

sui tabl e di‘carboxylic acids are orthophthalic 30 acid, terephthalic acid,

i sophthalic acid, tert.-butyl- isophthalic acid,
3,3'-diphenyletherdicarboxylic aci d, 4,4'-dipheny|dicarboxy|ic aci d,

4, 4" - di phenyl et her- dicarboxylic acid, 4,4'- ﬁinzophenonedicarboxylic aci d,
3, 4' - benzophenonedi car boxylic acid, 4,4'-diphenylsul phone- 35 dicarboxylic
acid, 2,2-bis(4; h l.)p

trlnethyl 3- phe § % %%oimélkdlcagﬁgyxV%&c gcéds' teﬁepEFhF%%caPS&gtlc

di carboxylic acané/omen@p@hﬁﬂhﬂ@Caacddaﬁdboparsgphﬂhaﬂchaefarabéy used.
particularly preferably used. The aromati c pol yester carbonates can have

been prepared by 5 nmethods which are known fromthe literature for the
preparation of %BFyé§PEPté§r88ﬁXF§§?rfSPrPQ&ﬁﬁﬁé,CB? Ba¥rabPrRY Prepared by

honogeneous §OImbtgadishﬂEhIakéakﬁeﬁhEEkth&héom1ﬁ§kbﬁdieaﬂdrbthbhe
t wo- phase interfacial 10-Arg t|c Qgﬁéc rbonates or '

pol yest er carboRﬁFE@rﬁFﬁﬁPnOtho&ggﬁ g &f ?§$e Pruﬁ§8WPﬁ§:a§&g t hose
wher eof the nunbperaténggdénnbbmogeacowsi ghilukhons byt medéh 5000 and 15000,

preferabl y bEtWEEQnEQQQFQE?l%QQQQn %étﬂ%h@rghaeﬂ b¥hgeEwB@§H§§E'°”

chromat ogr aphy usin ne as reference su stance ACl ds within the
meani ng of the ﬁn§§€ﬁﬁcﬁﬁ#eW?FBﬁdare aqueous mneral acids such as, for
exanpl e, hahgid acids 20 wherein the hal ogen can be chlorine, bron1ne or

di hl d, d h . i t hi
the reani ng o Rl e e S

exanpyg f or m cwachdnothacekebning of the present invention are those
whereof the number average molecular weight M, is between
5000 and 15000, preferably between 7000 and 13000,
15 determined by gel permeation chromatography using
polystyrene as reference substance.
t’i—\.‘-
Acids within the meaning of the present invention are
aqueous mineral acids su¢h as, for example, haloid acids
20 wherein the halogen c¢an be chlorine, bromine or iodine;
perchloric acid, phosphoric acid or sulphuric acid. Acids
within the meaning of the present invention are also
organic acids such as, for example, formic acid or acetic

acid.

Metal salt/acid combinations suitable for non-metallised

coated polyéondensate scrap are, for instance, solutions of

aluminium(III) halides in aqueous haloid acids, wherein the

halogen can be chlorine, bromine or iodine, or haloid acids
30 together with aluminium powder.

Haloid acids and acetic acid are particularly preferred

acids.

35 The concentrations of the acids in water is between 1% by
weight to 37% by weight, preferably between 10% by weight



acid. 25 Metal® salt/acid conbinations suitable for non-netallised coated
pol ycondensate scrap are, for instance, solutions of aluminiunm(l11) halides
i n agueous hal oi d acids, wherein the hal ogen can be chlorine, brom ne or

i odine, or haloid acids 30 together w th al um ni um powder. Hal oid acids and
aceti¢ acid are particularly preferred acids,7 35 The concentrations of the
acids\bn wat er i s between [err] by wei ght to’[érr] by meight preferably
bet ween 10 by h % g fe t meight
of the solution® %@ % ?dby %fgaf rg?%rFEQr?%dt% &Qh#EE 59 Bx is
general |y betmeemlﬂﬂlﬁnnoﬁu@@sdandn48®ahenutes The drylng of the fragnents
renmoved by filtration is carried out at tenperatures of from[err] The

pol ycondensate fragments _optionally further purified by air_elutriation_can
be reprocessed T@?dp?ﬁéﬂﬂl%§IF?aﬁéﬁgl%nﬂ%FyE%ﬁ%%ﬁa}% Rl ppetveen 20
pol yester 105 rmh@eelspaﬁasww weRutes| The aﬁm@@twnﬂheiﬂr@gméﬂﬂsrmul di ng
or extrusion process $ ggltan nDreoveE ocessed %wé usablef

m xtures with o’f?‘f&?v% a]§¥| 5?te+%?ab’|;y W’T?‘l c?’fltfo ‘I"t'f %]a?%n‘é 15
styrene gr aft pitgmel 80TABY) afitr The hpdityyacawiensadey [fomgmente opiolonsdrly

(SAN) . d&ftﬁerTa&rfef@&%ydﬁf SPEAP14PPLY C@RWE! Feprocessed into

vapour-dep03|te
technically usable polycarbonate moulded parts or polyester

10 moulded parts by means of the conventional injection
moulding or extrusion processes.

They can moreover be processed to form usable mixtures with
other plastics, preferably with acrylonitrile-butadiene-

15 styrene graft polymers (ABS) and/or with styrene-
acrylonitrile copolymers (SAN).



with al um pi um and covered with a coating) enployed for the 5 follow ng
experiments was previously shredded to a particle size of from1l mmto 15
nm by means of a shredder. The shredded material thus obtained contained in
total [err] by weight of coating (cross-1linked polyacrylonitrile and
cross-linked polyvinyl chloride) and alum nium 10 The relative viscosity
in solution of the polycarbonate fromthe shPedded material after

mechani cal sepgrati of coatings and al um nium (reference substance) (0.5
g of polycarbogéggmggﬁioo m of dichloronethane at [err] was 15 1.196.
Example 1 300 g of the above-nentioned conpact disc shredded material 20

A e v th o i _ ! . ! g
hoat ed at bot | g The okt SR dondis {pdWMACARIRILE BldS Neld A A
parts of the cosktimpluniniugandcarrredaiddnd mpataaguamskayed rfomitheag
have becone glet@ehesy{iPnatiier MR E e vRiIdary HiR-ddiEy Ao 2 pHr il

hydrochl oric acid, the polycarbonate is washed neutral with distilled water

and in the cour¥®fo% HiO% ne WHAT My MBS i ReIF R hhih FHFIAIRF arSvashed
out. After the gmteddsdantieris taen dhtddiarell afftainl dol wyule e85y iy

dried at [err] he fi t] -iqﬁﬁﬁi QBZ[ by air .
elutriation in a 4$e?n’{ 0 tniﬁfg?o_{gcira%gsel}'ﬁlel rela |°\eilé;aw cl?sr_q:yr%‘&ﬁa s‘%ﬁjt i on of
t he pol ycar bonsross-tleinkat pokywinyk ichlianids Bbaluninigmf

pol ycarbonatge in 100 m of dichloronmethane at [err] 35 -9- Exanple 2

The relative viscosity in solution of the polycarbonate
\_ from the shredded material after mechanical separation of
coatings and aluminium (reference substance) (0.5 g of
polycarbonate in 100 ml of dichloromethane at 23°C) was
15 1.196. |

Example 1 bo
300 g of the above-mentioned compact disc shredded material
20 is added with stirring to 450 g of a 10% hydrochloric acid
golution and heated at boiling point for 35 minutes, so
that all of the aluminium and parts of the coating are
dissolved and the coating residues still remaining have
become detached from the polycarbonate. After the removal
N\ 25 of the hydrochloric acid, the polycarbonate is washed
neutral with distilled water and in the course of this the
coating residues remaining behind are washed out. After the
polycarbonate has been filtered off, the polycondensate is
dried at 120°C and the final coating residues are separated
30 by air elutriation in a current of nitrogen.

The relative viscosity in solution of the polycarbonate
after the air elutriation is 1.194 (0.5 g of polycarbonate
in 100 ml of dichloromethane at 23°C).

35



100 kg of thé pol ycar bonat e scrap descrlbed under A is placed in a 500 1
enanel kettle having a flanged filter and 5 a flotation outlet. The kettle
i s evacuated and then flushed with nitrogen. The exchange of gas is
repeated two nore tines and finally enveloped in nitrogen at 15 n8 per
hour .. 160 kg of 10 per cent hydrochloric acid is added to the contents of
the kettle, which are heated to [err] wi.th-19 -stirri-ng and mai ntai ned at
this tenperature for 1 hour. The material is then cooled to [err] and the
hydrochl ori ¢ adixbmpleliZcharged. The pol ycarbonate remaining in the kettle
I's washed free of acid using thrice demneralised water, whereby the
coating residues detached fromthe 15 polycarbonate are renoved. The

pol ycarbonat e 1100 i@ 05 e RPWHCTRMAL SHAR [deRqPed widgrersediai th.
The rel ative VI PLOSed Yin Na 900111 Gshathel N ttaley aREaRALE AfdrRfed! #1 17 Sand

1.193 (0.5 carbonat of dlchloronet ane err] B
The pol ycar aﬁ %rpl?rbo?%]la‘?r}b’og]g}ee a&%{] l'é?'é)"foyed for
the foll ow ng eﬁmesheﬂam:stlwamtprmgemusﬂhe sshfcdfmirgb tof gazarits de&p&t'zai ofwo
from1l mm 25 e teri t hus
obt ai ned cont ai nertljé %o%l ﬁmfler r‘f]bl? %H‘F%t%gefd -cg'glatnl%'nwg %eggea? s “?j et
pol ysi | oxane ariPuie! akdheg eaf M0 PR Q@tath}&ﬂéfml’émq vaid sig uzdctmi dfot he
pol ycarbonate 3G feiRddtes B¥ addedd@iied,| alhidl drdBhaidalo P hign of

coatings (reference substance polycarbonate In 100

c
di chl or orretlrpanesta’tn[’é?‘g]a%éng@tﬁ@e%art s |toﬁ‘qﬂ?r¥a\7€é’sr%fsﬁiéri’sé@%{ HChe
the Exanples 3nigtdrialb is tHéh docllgd o3 30°C and the hydrochloric acid

Y is discharged. The polycarbonate remaining in the kettle is
washed free of acid using thrice demineralised water,
'whereby the coating residues detached from the
15 polycarbonate are removed. The polycarbonate is finally
dried at 120°C; air elutriation is dispensed with.
haa W9
The relative viscosity in solution of the polycarbonate

after drying is 1.193 (0.5 g of polycarbonate in 100 ml
20 of dichloromethane at 23°c).
B. The polycarbonate scrap (polycarbonate covered with a
coating) employed for the following experiments was
_ previously shredded to a particle size of from 1 mm
~ 25 to 15 mm by means of a shredder. The shredded material thus
obtained contained in total 0.5% by weight of coating

(based on polysiloxane and melamine resin).

The relative viscosity in solution of the polycarbonate

30 from the shredded material after mechanical separation of
coatings (reference substance) (0.5 g of polycarbonate in
100 ml of dichloromethane at 23°C) was .1.279.

Air elutriation was dispensed with in the Examples 3 to 6.
35



As in Exapple 1, but with 300-g of" the 'pol ycarbonate scrap descri bed under
B. and 0.5 g of alumnium 5 A solution of the dried and purified

pol ycarbonate (50 g of pol ycarbonate in 100 m of dichloronethane ) stil
contains 1/10 of the coating part, which a reference solution of the
starting material (50 g of polycarbonate scrap in 100 ml of 10

di chlor onet hane) shows. Relative viscosifyji solution of the polycarbonate

is 1.277 (0'51'9“‘% ]pé)lélcar bonate in 100 nl of dichloronethane at 230C). 15
Exanple 4 As i 1, but with 300 g of the polycarbonate scrap

descri bed under B., 450 g of 10k hydrochloric acid solution 20 and 1.5 g of
al um ni um powdgs . 5 A\ BANSI &M Ofpdt &y ih efh gl PrirdHd esbRAL RS t 9
of polycarbonate:%n 106“%1 of dichloronethagg) sti]l conté?ns Ji)%ﬁééﬁe

coating part, dFERLRed dimdendd- NditQ oh Hof el WELRkUWR+ i ng material (50 g
of polycarlmnate scrap in 100 m of dichloronmethane) shows. Rel ative

viscosity in solution of t ol ycarbonate is. 1.277 (0.5 of_.pol r bonat e
17700 n1 of df HTBTOHE: e o TS P are pofycashehals 1S GF
with 300 g of pdigrgmtbaraterin 6l mlp afestidibaranetdra® |) 480i1j oforit®ins
-hydr ochl ori c acj i @gﬁb? Qb ]

sgl ution of t ﬁ%’% %%m%)%%l fi ecF%%t?'ngat}]géowna% e@éf%gof%gﬂ%% Cé}%)]ﬁ'_[yecar oérﬁfat%h? n

: ! p
100 m of di cHitordriEthdamEorial | (5¢ @t Relyardionate wamdihakd0 whieh a
ref erence 190! Wi il H¥oridthane) shows.

Lo Relative viscosity in solution of the polycarbonate is
1.277 (0.5 g of polycarbonate in 100 ml of dichloromethane
at 23°C). '

15
Example 4

L .
As in Example 1, but with 300 g of the polycarbonate scrap

described under B., 450 g of 10% hydrochloric acid solution
20 and 1.5 g of aluminium powder.

A solution of the dried and purified polycarbonate (50 g of
polycarbonate in 100 ml of dichloromethane) still contains
1/10 of the coating part, which a reference solution of the

O/ 25 starting material (50 g of polycarbonate scrap in 100 ml of
dichloromethane) shows.

Relative viscosity in solution of the polycarbonate is
1.277 (0.5 g of polycarbonate in 100 ml of dichloromethane
30 at 23°C).



10 starting material (50 g of “pol ytarbonate scrap in 100 m of

di chl oronet hane) shows. Rel ative viscosity in solution of the pol ycarbonate
is 1.277 (0.5 g of polycarbonate in 100 M of dichloronmethane 15 at [err]
Exanpl e 6 (Conparison exanple) As in. Exanple 1, but with 300 g of the

pol ycar bonate scrap 20 descri bed under B., 0 g of 10% hydrochloric acid
sol Wty on and w t hout al um ni um powder. A sd&utlon of the dried and purified

pol ycar bonat e %§%$§ %f gpol ycarbonate in 100 m of dichloronethane ) stil
contains 25 2/ € coating part, which a reference solution of the

starting material (50 g of polycarbonate scrap in 100 m of

di chl oronet hangs $horkam élnfDJ eput 3PidE 300 Ryasplend., @L&ca%&héléé) Scpdpa
10% acetic acig sol $ (5 |ve scos gﬁ 31 Iut | on of th

pol ycar bonat e ??%?HB? WY | t1o §JI° % Pt ?ﬁ&?c%ﬁ%ﬂwﬁﬁ%PFhP&oo
m of di chl®r camd han giofeal@mlnlquIIIxjehlmrﬂde Process for the
purification of thernoplastic, aromatic polycarbonate scrap and/or

t hernopl astic, 5 aromatic polyester carbonate scrap which contain

metals and coddiP@Lutiemraftehe ¢ andPyrkf ked privcarbenpte (78 g of

fragnments havutstgl P AYEGHAEE h a®h ah1 0bf fd%ﬂeﬁoﬁé‘&ﬁ&é P $M11 Neontains
fragnments are then heated together with:acid under reflux wth, stirring, 10

then washed wi}P vt % $PREIRY r?%tun"llﬁdh&uﬁ%ﬁe‘%ﬂbc? i SR EioRRE
with wat erientstariting heattewiahg(50 g of polycarbonate scrap in 100 ml of

dichloromethane) shows.

Relative viscosity in solution of the polycarbonate is
1.277 (0.5 g of polycarbonate in 100 ml of dichloromethane
15 at 23°C).

Example 6 (Comparison example)

¥

-~

As in Example 1, but with 300 g of the polycarbonate scrap
20 described under B., 450 g of 10% hydrochloric acid solution
and without aluminium powder.

A solution of the dried and purified polycarbonate (50 g of
polycarbonate in 100 ml of dichloromethane ) still contains

N\ 25 2/3 of the coating part, which a reference solution of the
starting material (50 g of polycarbonate scrap in 100 ml of
dichloromethane) shows.

Example 7

30
As in Example 1, but with 450 g of a 10% acetic acid
solution. Relative viscosity in solution of the
polycarbonate after air elutriation is 1.194 (0.5 g of
polycarbonate in 100 ml of dichloromethane at 23°C).



n ™ .‘ LI . .
constituents separated fromthe pdl ycondensat e have been washed out, the
fragnents are renoved by filtration, dried and the residual coating and

dyes 15 still adhering to the fragments are optlonérr‘_sepafa%ed_by_;_
air elutriation, wherein the concentration of the acid in '”s,mﬁ,

err. by weight to 37% by weight, referred to the total we

Lerc] by weig y Vel g 42 | P# lllIHllI

sol ytj on of acid and water. 20 2. Proces cordi ng to clalrm
characterised t the concentration of the acid in water is betmeen
[err] by weig [err] by weight. 25 3. Process according to claim1,

characterised in that the netals are contained in the formof nmetal salts.

4. Process agcor Uppgedds CESt NtHe ﬁ@ﬁiﬁf&@ﬁi&@dof rtﬁélﬁﬁo;sif@s@fé ap still
contains dyes. 30 5. Process. according to claim ], characterjsed in that

the scrap is shredd%ﬁom@ﬁ%FfP%&#ﬁﬁﬁ%P?@ﬁ@rﬁf%ﬂpeﬁﬁﬁéﬁﬁeEﬁ%ﬁmﬂﬁ§a§ﬁ1¢ron10 5
cmto 1.5 on 35 Garom&tdeegsslpesostli carbonateai sedap ottt @dnsethi n t hat

the residual coating andl dyes siiilngghenigdouilsed TAITBIS ALE S6RRLA! e

by air elutriation.
is shredded into fragments having an average dlameter

of from 0.1 cm to 5.0 cm, the fragments are then
heated together with%acid under reflux with stirring,
10 then washed with watér with stirring until neutral and
finally rewashed with water until all the coating
| constituents separatéd from the polycondensate have
been washed out, theéfragments are removed by
filtration, dried and the residual coating and dyes
15 still adhering to thé fragments are optionally
separated by air elutriation, wherein the
concentration of the ac1d in water is between ;% by
weight to 37% by welght referred to the total welght
of the solution of acid and water.
20
2. Process according to tlaim 1, characterised in that
the concentration of the acid in water is between 10%
by weight and 15% by weight.

. 25 3. Process according to claim 1, characterised in that
the metals are contained in the form of metal salts.

4. Process according to claim 1, characterised in that
the scrap still contains dyes.
30
5. Process according to claim 1, characterised in that
the scrap is shredded into fragments having an average
diameter of from 0.5 cm to 1.5 cm.

35 6. Process according to claim 1, characterised in that
the residual coating and dyes still adhering to the
fragments are separated by air elutriation.



