[ DESCRI PTION] [Invention Title]
POLYCARBONATE POADERS AND METHOD FOR PREPARI NG H GH MOLECULAR W\EI GHT

5PCLYCARBONATE RESI N USI NG SAME [ Techni cal Fi el d] The present
relates to a method for preparing fine round powldery pol ycarbonate and a

met hod for preparing a high nol ecul ar wei ght pol ycarbonate resin 10 using the
sane. More particularly, the present invention relates to a nethod for

preparing fi beesoure poddery pol ycar bonat e,
constant nol ecul ar wei ght

METHOD FOR PREPARI NG FI NE SPHERI CAL

i nvention

wherei n pol ycarbonate with a
is prepared through a non-phosgene pcl ycarbonate

nmelt pol yner { zatdon pr odess)] fine round 15powdery pol ycarbonate particles are
realized through a continuous extrusion process to facilitate crystallization,
and pol ycar bonat edEWIQ@h &'QRar PeEVADENGD| B0 ars AvgiRghts aFel pra@edEt hr ough a

continuous solid state pol ynerization process,

and a nethod for preparing a

20hi gh nol e¢oliaERpeight polyear bigrat &REESRANEsi g i hdOsanBlAR BatkKgtdund Art ]
I n recgnt years, polycarbo ate resins play an

10

15

20

POLYCARBONATE RESIN USING SAME

[Technical Field]

The present invention relates to a method for
preparing fine round powdery polycarbonate and a method
for preparing a high molecular weight polycarbonate resin
using the same. More particularly, the present invention
relates to a method for preparing fine round powdery
polycarbonate, wherein polycarbonate with a constant
molecular weight is prepared through a non-phosgene
polycarbonate melt polymerization process, fine round
powdery polycarbonate particles are realized through a
continuous extrusion process to facilitate
crystallization, and polycarbonates with a variety of
molecular weights are provided through a continuous solid
state polymerization process, and a method for preparing a

high molecular weight polycarbonate resin using the same.

[Background Art]
In recent years, polycarbonate resins play an

important role in engineering plastics and have been



inportant role in engineering plastics and have been devel oped based on

t hei rsuperior transparency and nmech nical properties, since polycarbonate

pol ymeri zati on met hods using bi sphenol A were devel oped by Sayer and GE in
1950. At present, worl dw de sal es of polycarbonate are 5 about 3,400,000 tones
and pclycarbonates are utilized in a variety of fields including optical
applications including optical discs such as CDs and DVDs, extrusion sheets
and filns, elkeefppedandaekdct roni ctpeoductssipandoaut amatisperaobdi nginpart s,
based on their superior physical properties. Annual worldw de rate of growth
in producti orcobhnpobyzamoptrsies, andrice apol eastbc%e npdeyed Oipiatg omat i ons

i ncl udi ng Chi na. Comrerci ali zati on of pol ycarbobata processes was
initiated byeBayes nnin®58iancnds Asuecessivelyrednpl etad thynth GEE iinn 1960.
The initial commercialization process was a "phosgene process” in which

bi spt henci A%afAd a phosgenengas varrd dusdd as hrnofer $,0land rbheatat erfeaci al

pol yneri zati on process usi ng phosgene gas, is currently used as a

pol vcaP bonat&oproced8li A0VarPoes mad | BpsyCHRWEES e 20 13R6Sgens process i s
restricted due to facility safety and environnental problens resulting from
use of the W@%Fét§a§faﬁdegﬁﬁeﬂ“§ 8BIefrs OB hie A2 As 2 PRt e erdrgyl torislimst i on and
hi gh construction_costs derived fromuse of nethylene chloride and water
caused by s&P&LERON PP ntFacdisal ol §Rer iL7REr ok “TP5ASCR PESGIFE, A %r eat deal

of research d been, conti nuousl
fQ?ms, electric and yelectronic products and automotive

molding parts, based on their superior physical properties.

10 Annual worldwide rate of growth in production of

polycarbonates 1s 7% and 1is at least 10% 1in developing
nations including China.

Commercialization of polycarbonate processes was

initiated by Bayer in 1958 and was successively completed by

15 GE in 1960. The initial commercialization process was a

“phosgene process” in which bisphenol A and a phosgene gas

are used as monomers, and the interfacial polymerization

process using phosgene gas, is currently used as a
polycarbonate process in various nations. However, the
20 phosgene process 1s restricted due to facility safety and

environmental problems resulting from use of the toxic gas
and other problems such as large energy consumption and high
construction costs derived from use of methylene chloride
and water caused by selection of interfacial polymerization.

25 As a result, a great deal of research had been continuously



made on non-interfacial polynerization as a substitute for the interfacial

pol yneri zati on, and devel opnent of A non-phosgene process has been initiated,
since nelt polynerization using bisphenol A and di phenvl carbonate was 5

devel oped by Bayer in the early 1960s. In recent years, Asdhi Kasei has
successfully comercialized a process for preparing di phenyl carbonate using
carbon di ozi de and et hyl ene oxi de as nononers and a non-phosgene pol ycdrbonat e
process usi ngdwei r@ meactiarsriacihel t ppbiyneriazdbinonsofa 10:x tsiplherolfoA and

di phenyl carbonate and w dens the non-phosgene pol ycarbonate process in the
wor | d. O herthen-iphiesgeneépol yodryhek ateprepar atd odevelopment of a non-

t echni quesat t enpt edbyvar i ousconpani esi ncl ude

pol ycar bonatéprepat at i brectmi quesusi grel t 15ipokyaeri zatirore andiesdl id state
pol ynerization. In particular, solid state polynerization is the best process
t 0 over cone PpRepar atdorrrofupioldy darcpdrarm W ehdadhPhn bl eciiaratreivghit, as one
drawback of the non-phosgene process and a variety of techniques to realize
this 2dprepdeaeiloncar Bvbéiangri nittr odicedarly 19608¢| | dnstice@ ol ¥ATEri-zat i on of
pol ycarbonate requires induction of crvs allization as a prelimnary step.
Thi s induct P6a3t égsed dorfsi Beted stthié Lpr idraryprsteplied be $BIOFEAS For
conventional techniques in order to realize solid state 25pol ynerization of
pcl ycar bonafésparing diphenyl carbonate using <carbon dioxiIde and

ethylene oxide as monomers and a non-phosgene polycarbonate
process using wire reactors in melt polymerization of
10 bisphenol 2 and diphenyl carbonate and widens the non-

phosgene polycarbonate process in the world.

Other non-phosgene polycarbonate preparation
techniques attempted by various companies include
polycarbonate preparation techniques using melt

15 polymerization and solid state polymerization. In

particular, solid state polymerization is the best process
to overcome preparation of polycarbonate with a high
molecular weight, as one drawback of the non-phosgene
process and a variety of techniques to realize this
20 preparation are being introduced.

solid state polymerization of polycarbonate requires
induction of crystallization as a preliminary step. This
induction step 1is considered the primary step to be solved
in conventional techniques in order to realize solid state

25 polymerization of polycarbonate.



However, in conventional techniques, crystallization of polycarbonate is

i nduced in a solvent by introducing an organic solvent to dissolve

pol ycarbonate, or by pelleting or grinding polynerized pol ycarbonate and
crystallizing in 5 the presence of heat or gaseous solvents, or by spraying
pol ycar bonate di ssolved in a solvent. These crystallization processes have

di sadvant ages of use of a great anount of organic solvents and consunption of

| ong tinme, thus rakisgempratti cahveoniren<€l akezatigmed,0r cspbidl Statte on

pol ymeri zati on i npossi bl e. In accordance with nethods for crystallizing
aromat i ¢ polofcacBonatiecdisel dsednducdd Sin Rat entvddg. Hy 948, 8tlicamd 3R Pat ent
2,546, 724, crystalline porous polycarbonate is obtained by treating anorphous
pol ycar bonategprecpebyrmers 15 ithoacet bnkyorriveattieng darheéysarel foring | ong
period of time. Such a crystallization nmethod requires an additional process
whi ch cannotrberdontnduceslyeperfdr redywithrmdlet ol yaerdtzdtliileanand naddi ti onal
equi pnment and treatnent tinme such as acetone recovery and washing. In

addi tion, withs Zoeskinsenetthoteati toF s 9dFfPireulsPlyenpy epare pordus ypgeldycar bonat e
particles with a uniformsize and is thus inpossible to realize polynerization
uni formty PRIYVReTROM} e stigt@lpg6Pymer fzapi omit t hé§dBsegueht L priocess. Anot her
probl em of this nethod is production of a great anount of non-uniform

25pol ycar boRaCESSFRAS of REF Worrds ValstyeHuelt 3 SFr it i dnJaRart caMPPEF o Thet ween
particles caused by solid flow during solid state polynerization. This uneven
pol ycar bonat’é9dlist Fg?ﬁﬁ%ﬁﬁ 07 hety® Wfqpaéﬁbﬁlﬂﬁgr%&ﬁ%m]Qﬁﬁﬂiﬁﬁﬁé?gof final
products, such as induction of black spots and pon-nolten Smaterials in the
brocess of BEASETE ol Gig:=t= 1724 AR aath 1 oo U8, = PRt bAt No:* 8717, 056
suggegps a qg}gggigfg i ncreasi ng pol ycarbonate crystallinity by treating a
polycarbonatepprepo -imer with a di hydroxy aromatic conpound and stirring the
same in the presence, of 10 an alkali, metal hydroxide. palalyst.and lintroduces
realization of soffid State pol yreri zation o polygar%ona e S|ng5¥ﬁe met hod.
e s nEoLVERDRG A S0, sadyantaogoust v Lol i85 stifd g a0 Leact lon

processes separate romnelt "pol ynerization to prepare a prepolyner 15 and
further entails,a postykreal ment, process, for,soljd stafg pelyaeci zatd on
obtained by treating amorphous polycarbonate pre-polymers
15 with acetone or heating the same for a long period of time.
Such a crystallization method requires an additional process
which cannot be continuously performed with melt
polymerization and additional equipment and treatment time
such as acetone recovery and washing. In addition, with
20 this method, it is difficult to prepare porous polycarbonate
particles with a uniform size and is thus impossible to
realize polymerization uniformity in the solid state
polymerization, the subsequent process. Another problem of
this method is production of a great amount of non-uniform

25 polycarbonate, 1in other words dust, due to friction and



In accordance with the polycarbonate crystallization nethod introduced in U.S.
Patent. No. 5,031,062, a pol vcarbonate prepol vmer and di aryl carbonate are
coextruded 20 and then bl ended in an apparatus such as a mxer for a |ong
time. Then, solid state polynerization is carried out in the mxer. This

met hod has a di sadvantage of inpossibility of mass-production due to such a
multi-step process. U S. Patent No. 7,148,312 and KR Patent No. 0535528

25di scl osespraycryst alddtzmathonyonprliesi ngai ssbl Biyngs@nior pidus pbindcar bonate in
a solvent to prepare a po]vcarbonate solution and spraying the solution using
a nozzl e tosbiidgstheespbluynoniiaitionconffaéct whnthea hotygasoard et verseby prepare
crystalline polycarbonate. This 5 crystallization nethod has an advant age of
crystal | i zatlisorknefinpdloy dar bonat &1 Wi bt ar ade @f atiinvel guadhidrie st iate,fibatl f urt her
requires a step for dissolving polycarbonate in a separate solvent after nelt
pol ynmeri zat ibendasta, peeckr ypst alnduzatpon odt ép-.acAccardisnginyg  tdi suaetetiod al so
has a di sadvantage of 10i npossibility of efficient successive polynerization
of non? phodgénsipbs yearBonatrecers addpid onic wiallifHis method, it is difficult
to control particles of sprayed po]vcarbonate and thus solve the probl ens
associ ated with pbtymeciizapiron Wmi-f of af eyt i Aosol P d’ St-dt¥ psryaeitzati on and
production of 15uneven pol| ycarbonate dust of final products.

Accor di ngl y™eiFR°8r déi°t 0 SHTVEtRdse Ptobldeme et Rer €5%$tan 1-AéF8asiPdg need for

a continuou%’nogf hosgene pol cgrbqpate rocess, bas%glon efé”gkfn( and sinple
crystal lizati6A"prdcess. F2oy-arbonate brepotymer Wi @ arhydrozy

aromatic compound and stirring the same in the presence of
10 an alkali metal hydroxide catalyst and introduces
realization of solid state polymerization of polycarbonate
using the method. However, this method also
disadvantageously requires stirring and reaction processes
separately from melt polymerization to prepare a prepolymer
15 and further entails a post-treatment process for solid state
polymerization.
In accordance with the polycarbonate crystallization
method introduced in U.s. Patent No. ©,031,062, a
polycarbonate prepolymer and diaryl carbonate are coextruded
20 and then blended in an apparatus such as a mixer for a long
time. Then, solid state polymerization is carried out in
the mixer. This method has a disadvantage of impossibility
of mass-production due to such a multi-step process.
U.S. Patent No. 7,148,312 and KR Patent No. 0536528

25 disclose spray crystallization, comprising dissolving



[ Di scl osure] [Technical Problem Therefore, the present invention
has been nade in view of the above problens, and it is one object of the
25present invention to provide a nethod for preparing fine round powdery

pol ycar bonat e wherei n uni form round-shaped fine powdery pol vcar bonat e
particles are prepared to inprove a pol vcarbonate crystallization step and

t hereby provi de remar kabl e advantages in view of preparation tinme 5and costs.
It is anot hemoophect obolheapbesent | hwentid onsdélorgpreepatre upirkpameround- shaped
fine powdery pol carbonate particles and thereby increase uniformty of

pol yneri zat ipohviaracsotd dsstat eopokyderdirzatviion sttep antutemar kabhy reduce the
anount of the polycarbonate dust produced in the process of polynerization.

It is anot herzobfett lofinthehpr esentipnventd oreritecteakirkzea ahclormtasnyods solid
state polynerization process using an efficient crystallization nmethod in
order to 15phepabg hi ghepaFecul arywer ghingcl yeal borndte@atesi ns whildh s
cannotbepreparedbxcpnventionalnon-phosgene pol ycar bonat e preparation
procesdes. crystallizitslgnoridrobbljetctapf atherpresent Fhvertibiratdcext rude the

pol ycar bonat e prepol yner nelt-gqunerized.by a .
of polycarbonate within a relatively short time, but further

requires a step for dissolving polycarbonate in a separate
solvent after melt polymerization as a pre-crystallization
step. Accordingly, this method also has a disadvantage of
10 impossibility of efficient successive polymerization of non-
phosgene polycarbonate. In addition, with this method, it
is difficult to control particles of sprayved polycarbonate
and thus solve the problems associated with polymerization
uniformity in solid state polymerization and production of

15 uneven polycarbonate dust of final products.
Accordingly, in order to solve these problems, there
is an increasing need for a continuous non-phosgene
polycarbonate process, based on efficient and simple

crystallization process.

20
[Disclosure]
[Technical Problem]
Therefore, the present invention has been made in
view of the above problems, and it 1is one object of the
25 present invention to provide a method for preparing fine



20 non- phosgene process, induce rapid crystallization in the presence of a
circulating dispersion nedium facilitate solid state polynerization via a
continuous drying process, and thereby to realize preparation of nob-phosgene
pol ycarbonate resins via a continuous single 25process w thout additional

equi pnent . It is yet another object of the present invention to
provide a nethod for preparing poly carbonate resins with a variety of

nol ecul ar weioghtl ranges.y [ Fethod dabn8al utvhentih n vadCordance:wi-tdtampealspect of t he
present invention, the above and other objects can be acconplished by the
provi si on offiaenmethedetor préparingndice pound powderne palnecarponatte and a
nmet hod for preparing a high nol ecul ar wei ght pol ycarbo ate resin using the
sanme, 10 comprsSeng (Al podyimerdta ngrant ak biattiicondi hyer oKy dcortpowhrd and

di aryl carbonate i nto anorphous polyc rbonate or a prepolvnmer thereof with a
wei ght - aver agevirdkecghar kakilghedvefit20¢900ngrel orf Iresya rEB) caxttriudi ng t he
anor phous pol ycarbonate or a prepolyner thereof into fine round 15 powdery
anor phdus pelyicaPbéhate or a ptepol ymer thereof; (C) surface-crystallizing the
fine round powdery anorphous pol ycarbonate or prepolyner thereof in the
presence of a soﬁ%en%so@“@t§6érS?Qﬁ?%%dPﬁn1t%ﬁdI%T%$¥Wy|h@v??%ﬁqﬁ né°r ound
powdery pol ycarbonate or prepol yner thereof. 20 The anorphous polycarbonate
or prepolyn@FePﬁé?eo$“h%?“%erﬁPéSa?Eﬂp%9 a Tigh- PRYSGEre RfotNffeti A aticon
process. Eeg (B) may be carrled out u5|ng a nultj-screw extruder or a
banbury extP&&éFC an by increas uniformity of

polymerization in a solid state polymerization step and
10 remarkably reduce the amount of the polycarbonate dust
produced in the process of polymerization.

It is another object of the present invention to
realize a continuous solid state polymerization process
using an efficient c¢crystallization method in order to

15 prepare high-molecular weight polycarbonate resins which
cannot be prepared by conventional non-phosgene
polycarbonate preparation processes.

It is another object of the present invention to
extrude the polycarbonate prepolymer melt-polymerized by a

20 non-phosgene process, induce rapid crystallization in the
presence of a c¢irculating dispersion medium, facilitate
solid state polymerization wvia a continuous drying
process, and thereby to realize preparation of non-
phosgene polycarbonate resins via a c¢ontinuous single

25 process without additional equipment.



The extruder may be provided with an extrusion d having mcro-holes with a
size of 100 to 900 mcrons. Step (C nay be carried out at a tenperature of 50
to The fine round powdery pol ycarbonate or a prepolynmer 5 thereof
surface-crystallizer in step (C) may have a crystallinity of 10 to 50r.

Step (E) may be carried out by separating the surface-crystallized fine round
powdery pol yci rbonate or prepolynmer thereof fromthe sol vent or dispersion
medi um usi ng a centrifugat separat oshjand vactium@redang, invention to

dehum dification-drying or hot-air drying. The fine round powdery
pol ycarb | teogidpr apokyhrd therpoépdried pol step(rBtchassanwaterthcent ent | ess
than 0. 1g. I n accordance with another aspect of the present invention

provi ded ar #aaiptt’hod foleprepariaigifti nengegnd powdery pol yearbonate and a

nmet hod for preparing a high nol ecul ar wei ght pol ycarbonate resin using the
sanme, conprising solid state polynerization to continuously 20 separate and

di scharge the fine round powdery pol ycarbonate or a prepol yner thereof
accordi ng t olThehpresestlunvenl i on using a solid state pol ynerization

appar atus, based on the nol ecul ar wei ght thereof. In the solid
state pol ymeri zation, 2pRerdf fay Béth5r erovetSHTOm t A€ fithe r dUirdepéwdery

pol ycar bonate or a , ,
invention, the above and other objects can be accomplished

by the provision of a method for preparing fine round
powdery polycarbonate and a method for preparing a high
molecular weight polycarbonate resin using the same,

10 comprising (A) polymerizing an aromatic dihydroxy compound
and diarylcarbonate 1into amorphous polycarbonate or a
prepolymer thereof with a weight-average molecular weight
of 20,000 g/mol or less; (B) extruding the amorphous
polycarbonate or a prepolymer thereof into fine round

15 powdery amorphous polycarbonate or a prepolymer thereof;
(C) surface-crystallizing the fine round powdery amorphous
polycarbonate or prepolymer thereof in the presence of a
solvent or dispersion medium; and (D) drying the fine
round powdery polycarbonate or prepolymer thereof.

20 The amorphous polycarbonate or prepolymer thereof
may be prepared by a non-phosgene polymerization process.

Step (B) may be carried out using a multi-screw

extruder or a banbury extruder.

The extruder may be provided with an extrusion die



preppl yner thereof under an inert gas atnosphere or vacuum at a tenperature of

150 to 230C to increase the degree of polynerization. The solid
state pol ynerization apparatus nmay be a

Sverti cal, horizont al ordi agonal sol i dst at e pol yneri zati on appar at us. The
solid state polynerization apparatus may be provided with one to three
polyear bonate resin discharge lines. 10 [ Advant ageous Effects] The

present inveéeatiion ptovedeslas nettiod fsarzepoeparingof bne mounth powdery

pol vear bonate, a nmethod for preparing a high nol ecul ar wei ght pol ycarbonatp
resin using the samyy Handha g eparatidonuappar at usmpderteofs atheéreite a non-
phosgene pol ycarbonate processisused to provide environnental friendliness, and
pol ycar bonat€6ra -prepol virer thereof is prepared in a fine round powdery

The fine round powdery polycarbonate or a prepolymer

5 thereof surface-crystallized 1in step (C) may have a
crystallinity of 10 to 50%.

Step (D) may be carried out by separating the
surface-crystallized fine round powdery polycarbonate or
prepolymer thereof from the solvent or dispersion medium

10 using a centrifugal separator, and vacuum-drying,
dehumidification-drying or hot-air drying.

The fine round powdery polycarbonate or prepolymer
thereof dried in step (D) has a water content less than
0.1%.

15 In accordance with another aspect of the present
invention, provided are a method for preparing fine round
powdery polycarbonate and a method for preparing a high
molecular weight polycarbonate resin using the same,
comprising solid state polymerization to continuously

20 separate and discharge the fine round powdery
polycarbonate or a prepolymer thereof according to the
present invention using a solid state polymerization
apparatus, based on the molecular weight thereof.

In the solid state polymerization, phenol may be

25 removed from the fine round powdery polycarbonate or a



shape and surface-crystallization is perforned in the 20 presence of a
di spersion nediumto considerably inprove continuousness and efficiency of the
crystallization process. In addition, it is possible to directly
performsolid state polynerization w thout any bottl eneck. 25Meanwhil e, the
ppl ycarbonate or ptepplynmer thereof surface-crystallized in a fine round
powder state still maintains its shape in the solid state polynerization step,
t hus consi derabbYyinacr eastagf sutdac eaar e@ andyenhamed Ngiphrenal  veenmowal
efficiency, and maintains the 5 wuniformround shape, thus readily controlling
an i ncr ease aitn anskepealrarunei ght 1based om0 tetentimmrddsme.the degrekEopft hi s
reason, polycarbonates with a variety of nolecular weights in the solid state
pol yneri zat iroAyprocessiean be sinultaneously prepared, and pol ycarbonate 10
resins with a considerably reduced anount of uneven pol ycarbonate dust than
are produced in cbiwentilédalstpeld epot yansportiati onrapdasedi diast dre 2
pol yneri zati on processes owing to the advantages of round particles can thus
be preparedversipeseri pt honi of2Brlani ngs] diagoThé abovelidhd otfiércobj ect s,
features and ot her advantages of the present invention will he nore clearly
under st ood Prom"ERe bl POWRIP et Hi-l ed description taken in conjunction wth
t he acconpanyi ng drawi ngs, in which: , ,
The sdlid state polymerization apparatus may be
provided with one to three polycarbonate resin discharge
lines.

10

[Advantageous Effects]
The present invention provides a method for preparing
fine round powdery polycarbonate, a method for preparing a
high molecular weight polycarbonate resin using the same,
15 and a preparation apparatus thereof, wherein a non-
prhosgene polycarbonate process is used to provide
environmental friendliness, and polycarbonate or a
prepolymer thereof is prepared in a fine round powdery
shape and surface-crystallization is performed in the
20 presence of a dispersion medium to considerably improve
continuousness and efficiency of the crystallization
process.
In addition, it is possible to directly perform solid
state polymerization without any bottleneck.

25 Meanwhile, the polycarbonate or prepolymer thereof

10



20 FIG 1 is a systemconfiguration viewillustrating a not-phosgene process
to pol yneri ze anor phous pol carbonate or a prepol yner thereof and extrude the
same through a mcro extrusion die; FIG 2 is a system
configuration view illustrating a 25process flowrelated to crystallization
and drying of fine round powdery anorphous pol ycarbonate; FIG 3 is a
schematic view illustrating a horizontal solid state polynerization apparatus;
FIG 4 is asschiematiecyvieW itddistinatd ngiaevercncal p&osddi dsstate spallyneri zati on
apparatus; and FIG 5 is a systemconfiguration viewillustrating 6
conti nuous prdcéessntl ow associpat ednw the a sretihiod st et e prepaman Fatienr ound
powdery pol ycarbonate and a nethod for preparing a high nol ecul ar wei ght

pol vcar bonatséepesi rthusi ngdrse dsapb lv[ BestcrMbdehg surface area and

Her ei nafter, pref erredexanpl esoft hepresent invention will be described with

ref erence t enhhecandexeedriawiragoivaldet af 1 csorthat abHeynebutaibe édsily

carried out
5 uniform round shape, thus readily controlling an increase

in molecular weight based on retention time.

For this reason, polycarbonates with a variety of
molecular weights in the solid state polymerization
process can be simultaneously prepared, and polycarbonate

10 resins with a «c¢onsiderably reduced amount of uneven
polycarbonate dust than are produced in conventional
pellet transportation and solid state ©polymerization
processes owing to the advantages of round particles can
thus be prepared.

15 [Description of Drawings]

The above and other objects, features and other
advantages of the present invention will be more c¢learly
understood from the following detailed description taken
in conjunction with the accompanying drawings, in which:

20 FIG. 1 is a system configuration view illustrating a
non-phosgene process to polymerize amorphous polycarbonate
or a prepolymer thereof and extrude the same through a micro
extrusion die;

FIG. 2 1is a system configuration view illustrating a

25 process flow related to crystallization and drying of fine

11



15by a person having an ordinary know edge in the art. However, the
present invention may be realized by a variety of equivalents and

nodi fications of exanples and is not Iimted to the exanpl es descri bed bel ow.
In addition, for better understanding, contents unrelated to the 20descri ption
in the drawing will be omtted. (1) Polynerizing anor phous

pol vcarbonate or prepol yner thereof and extruding the sanme using mcro
extrusi on direuhdl pswd25T hencampdroplsous 1 poh yicataronnat e or prepcl yner thereof used
herein is obtained by nelt-polynerizing an aromatic di hydroxy conpound and

di arvl carbonate Bhd. hasia weisghtmaver ageewol étudaratvigiogght lofrilzc@06 1t o 20, 000
g/nmol, preferably, 2,000 to 15,000 g/nol, nore preferably, 4,000 to 512,000

/ nti. Exanplsesofipekytar bohatessattiisfyiapgehetasor enenti oned condi tions include
pol ycar bonat e honopol yners pol yneri zed from bi sphenol A and di phenyl

car bonat e, pol ycarbonat e Ivonbpekyaersipolyaer iiZédstromidé hydroxyt icerpounds and
di aryl carbonate derivatives and pol ycarbonate copol yners. The pol ycarbonate
may he’used salléAesdrt neebrs hatd ot kepeshtus; and As to the preparation
appar atus used herein, the pol ycarbonate or prepolynmer thereof is prepared in
a 15 stirred-reactbr. AfteratK&sheNghPLaYver By dol et afl Meitgiitt 168 fhe

pol ycarbonate or prepol yner thereof reaches a predeterm ned range, a fine
round powdeyarBrpRoust Pt SiSar ot e 258 Cpr8pdt ymétth het edte i Todtifnuousl y

repared in a nelted ate in an extruder _equi pped with a mcro
prep prepargng ?Ene rounéipowdery poly arggnate and a method for

preparing a high molecular weight polycarbonate resin using
10 the same.
[Best Mode]

Hereinafter, preferred examples of the present
invention will be described with reference to the annexed
drawing in detail so that they could be easily carried out

15 by a person having an ordinary knowledge in the art.

However, the present invention may be realized by a

variety of equivalents and modifications of examples and is

not limited to the examples described below. In addition,
for  better understanding, contents unrelated to the
20 description in the drawing will be omitted.

(1) Polymerizing amorphous polycarbonate or prepolymer

thereof and extruding the same using micro extrusion die

holes

25 The amorphous polycarbonate or prepolymer thereof used

12



20extrusion die holes and a cutter. Exanpl es of preferred extruders
that can be used in the present invention include single or twin screw
extruders, multi-screw (including three or nore screws) extruders, and banbury
type extruders. 25The mcro extrusion die equipped with the extruder is
realized with a die having mcroscopic holes with a diameter of 900 m crons or
| ess, preferably 200 to 500 m crons. The fine round powdery anor phous
pol vcar bonathereinpr épol yateraitnker edfy exi¢ udgeblysieng ztthe macr o @exdmausicon di e
5has an average particle diameter of 100 to 900 m crons. Crystallizing and
dryi ng finedibuddopowdenyoambr phouslipoly carbonate endphepolavneridhter eof in
the presence of circulating solvent or dispersion nedium The anor phous
pol ycar bonatecorgpr epollymetat hereofhts ekt r dd€dot hrtough iddo di/enchol es in
step (1) and, at the sane tinme, contacts the dispersion nediumin an

under wat er warAeraband 4.9 Pr épatedOPht /19 he rouned rpdader Yy anbrighods

pol vearbonatm or a prepol ymer thereof using a cutter 15provided with a rotary
bl ade. > 12,000 g/mol.

Examples of polycarbonates satisfying the
aforementioned conditions include polycarbonate homopolymers
polymerized from bisphenol 2 and diphenyl carbonate,
polycarbonate homopolymers polymerized from dihydroxy

10 compounds and diaryl carbonate derivatives and polycarbonate
copolymers. The polycarbonate may be used alone or in
combination thereof.

As to the preparation apparatus used herein, the
polycarbonate or prepolymer thereof 1is prepared in a

15 stirred-reactor. After the weight-average molecular weight
of the polycarbonate or prepolymer thereof reaches a
predetermined range, a fine round powdery amorphous
polycarbonate or prepolymer thereof is continuously prepared
in a melted state in an extruder equipped with a micro

20 extrusion die holes and a cutter.

Examples of preferred extruders that can be used in
the present 1invention include single or twin screw
extruders, multi-screw (including three or more screws)
extruders, and banbury type extruders.

25 The micro extrusion die equipped with the extruder is

13



Any non-sol vent nmay be used as the dispersion nmediumso long as the fine round
powder shape of anorphous pol vcarbonat m or prepol virer thereof can be

mai nt ai ned. Preferred di spersion nedia include water, alcohols, glycols 20

and acetone. The dispersion nmedium nmay be used al one or in conbination

t her eof . The fine round powdery pol ycarbonate or prepol ynmer thereof
shoul d be subjected to surface-crystallization together with the di spersion
medi um at arktefperadtwiteh raange 250fin50mtor200¢iphefiesablyh 60 di:ndB@C for a
predeterm ned period. Aftercrystallization,thefineroundpowdery po]vcarbonate
or prepol ymerf phéreofrdras car drepst abréhetablof 210 tto 50% mprefrerably 20 to 40'1
5The fine round powdery pol ycarbonate or prepol yner thereof having the
predet erm ned cryBstal |fimiet yrpgngeparateed f romittherdi spérvshonomed umrusi ng a
centrifugal separator. The dispersion nediumis stored in a separate

di sper si on wedbPahystor ajereahk candudhenupenar hed o caomcitavexrrusiien die |ine
by a tenperature controller and reused. The separated fine round powdery
crystall i nehpél year boruie rorr tprépolyanaier et tiHér é6f °PS mbve’t0 a drier is

t hen continuously vacuum dehumi dification or hot air dried. Af ter
drying, the water content of the fine round powdery pol ycarbonate or

prepol yner thereof reaches a level less than 0.11.
(2) Crystallizing and drying fine round powdery

amorphous polycarbonate or prepolymer thereof 1in the

presence of circulating solvent or dispersion medium

10 The amorphous polycarbonate or prepolymer thereof is
extruded through micro die holes in step (1) and, at the
same time, contacts the dispersion medium in an underwater
manner, and is prepared into fine round powdery amorphous
polycarbonate or a prepolymer thereof using a cutter

15 provided with a rotary blade.

Any non-solvent may be used as the dispersion medium
so long as the fine round powder shape of amorphous
polycarbonate or prepolymer thereof can be maintained.
Preferred dispersion media include water, alcohols, glycols

20 and acetone. The dispersion medium may be used alone or in
combination thereof.

The fine round powdery polycarbonate or prepolymer
thereof should be subjected to surface-crystallization
together with the dispersion medium at a temperature range

25 of 50 to 200°C, preferably 80 to 180°C for a predetermined

14



Conti nuously solid state-polynerizing crystallized fine round powdery

pol ycarbrmat m or prepol yner thereof to 20prepare pol ycarbotate resins having
vari ous nol ecul ar we The crystallized fine round powdery pol ycarbonate
or prepolyner thereof dried in step (2) is transferred to a vertical or

hori zontal solid state polynerization process 25systemvia a transportation
line. The solid state polynerization process used herein enabl es sinmultaneous
producti on gkrpofivcar bbonate or prepol yner thereof with different nolecul ar

wei ghts. The horizontal or vertical solid state polynerization 5 process is
carried out underi@teu trogentat hbspthierre or tacuumrteo r enove phenalerfyr om t he
surface-crystallized fine round powdery pol vcarbonate or prepol virer thereof.

I n the soli @odtvatebpod areri zat¢onl pProcesssrptenals renpvad tdld iumitiorod y
controlled by nmaintaining wide surface area due to the fine round shape and
uni f orm par ti’cke s¥Vze.rfcordilhgky, tehednol ecul ar wei ght increases in
proportion to the retention tinme in the solid state polynerization process.
For thfs reason, Feteddhar ¥einght Peafebe estivratreerdased@roP¥StEntieen ti ne,
pol ycarbonate resins polynerized 15 for different retention tinmes can be

di schar ged tthfsagh &2Varyetdur? myfatreordz 6atar2 ot 1very i tal Sguihad st at e

pol yneri zati on process and pol ycarbonate resins having various nol ecul ar

wei ght's Canfg@msﬁﬁﬁ|ﬁgﬁgﬁﬁ§ﬁﬁnpg§ﬁép@d}wlng a centrifugal separator.

The dispersion medium is stored in a separate dispersion

medium storage tank and then returned to a micro extrusion

10 die 1line by a temperature controller and reused. The

separated fine round powdery c¢rystalline polycarbonate or

prepolymer thereof is moved to a drier and 1is then
continuously vacuum, dehumidification or hot air dried.

After drying, the water content of the fine round

15 powdery polycarbonate or prepolymer thereof reaches a level

less than 0.1%.

(3) Continuously solid state-polymerizing crystallized

fine round powdery polycarbonate or prepolymer thereof to

20 prepare polycarbonate resins having various molecular

weights

The crystallized fine round powdery polycarbonate or
prepolymer thereof dried in step (2) 1s transferred to a
vertical or horizontal solid state polymerization process

25 system via a transportation line. The solid state

15



I n addi tion, the pol ycarbonate resin can maintain its 20fineround

powder yshapeduri ngt hesol i dstate pol yneri zati on process, thus advantageously
remar kabl 'y reduci ng production of polycarbonate dust frompellets and fl akes
whi ch cannot be solved with conventional techniques. As to the apparatus used
for the solid state 25pol ynerization process, in the case of horizontal solid
state polynerization process, simlar to the extruder, the fine round powdery
pol ycar bonateliysenbvedidy notcatisag tihed screwvgiror emavilng animextierdcariscyl i nder
based on the stationary axis, the overall solid state polynerization 5 process
i s oper at edpundertachotomi trcdgenrabtmesphere grrepioghmeacutine too fef fuigihent | y
renove phenol present in the povcarbonate resin. On the other hand, in
t he case of dvéftireat woldahistratveipbtyneri zati on process, the crvstalling fine
round powdery 10 pol vcarbonatm or prepolvrmer thereof is supplied to the
vertical cylinderTlndhdildantiede ceylMardecadnticlid véerte cabline]ijas foor med.
While the crystalline fine round powdery pol vcarbonat m noves in the cylinder
fromtop toPBOEESM 1 pherioliads opénBuddr by * Her s nittpsgenr § | ow, vaouger f or m
solid 15 state polynerization. O herwise, a spiral shelf is designed to be
provi ded i nt& ve&MGvealPreAG nderoms ot that U Ehec$ide Stadnd 2pewdery polWéar bonat m
can naturally flow fromtop to bottom Hereinafter, preferred

pr epar at i on PEXARPY €8° bf C e p-Es 8At PFAvehTon WiSFFobe described with reference

to the : .
In the solid state polymerization process, phenol

removal is uniformly controlled by maintaining wide surface
10 area due to the fine round shape and uniform particle size.
Accordingly, the molecular weight increases in proportion to
the retention time 1in the solid state polymerization
process. For this reason, molecular weight can be estimated
based on retention time, polycarbonate resins polymerized
15 for different retention times can be discharged through a
valve during the horizontal or vertical solid state
polymerization process and polycarbonate resins having
various molecular weights can be simultaneously prepared.
In addition, the polycarbonate resin can maintain its
20 fine round  powdery shape during the solid state
polymerization process, thus advantageously remarkably
reducing production of polycarbonate dust from pellets and
flakes which cannot be solved with conventional techniques.
As to the apparatus used for the =solid state

25 polymerization process, 1in the case of horizontal solid

16



20annexed drawi ngs in detail. Preparati on Exanple 1. Preparation of fine
round powdery anorphous pol ycarbonate FIG 1 is a process Vview
illustrating a step. for 25pol ynerizi ng anor phous pol vcarbonate or prepol yner
t hereof according to the present invention and extruding the sane through a
m cro extrusion die. First, bisphenol A and di phenyl carbonate are
supplied to a stirred polynerization apparatus 10, 10-8 nol of a 5 [|ithium
hydr oxi de catakysbpolbasedzon onepimptas of dinsphendlo Alies addedietrherteto, t he
reaction tenperature is slowy elevated to about 23000 with stirring and the
reacti on préssar eousdslromdygrdr gppedatboabout 150mbeed. bWherr tiahe nyeitght - aver age
nol ecul ar wei ght reaches about 5,000, nelted polvcarbonate is supplied to an
extruder 12scThe,extrudepvi2gused hereéniomy bel adsimgltesscr ewnexttiigder, since
it does not require mxing. Preferably, the extruder 12 includes

devol ati | i zatréacryLy prenits t otpe ovidead Ini £pbygen drteachahyat wosphere in order
to prevent deconposition of nelt 15 polycarbonate resin. Then, the

pm ycaf bonaf&oFesk ni sretrsch igsi Hgdehea ekt ¥ udieirdosrsapprrebdeto @ deah punp 14
and then conveyed at predetermned flow rate and ampbunt to a mcro extrusion
die 16 provivdeédu i t ko300 THICEL6RThi cr 6§B6PFc ROFBSLusPAGSERE geéar pilep 14.
20Whi | e passing through the mcroscopic holes of mcro extrusion die 16 at a
pr edet er mi nedlpressr et by ¥ HE -gear punp, the pol yoarbonate resin is extruded
into a fine particle diameter, contacts the dispersion nedi um supplied through
the di spersion medi USHi | PABI22IN A S e §§§5hﬁa%iﬁ%yvgfggéﬁared into

a fine round powde . . .
poeymerEXatlon process, the crystalline fine round powdery

10 polycarbonate or prepolymer thereof 1is supplied to the
vertical c¢ylinder and fills the c¢ylinder until a vertical
level is formed. While the crystalline fine round powdery
polycarbonate moves 1in the c¢ylinder from top to bottom,
phenol is removed by the hot nitrogen flow, to perform solid

15 state polymerization. Otherwise, a spiral shelf is designed
to be provided in a vertical cylinder so that the fine round
powdery polycarbonate can naturally flow from top to bottom.

Hereinafter, preferred preparation examples of the
present invention will be described with reference to the

20 annexed drawings in detail.

Preparation Example 1. Preparation of fine round

powdery amorphous polycarbonate

FIG. 1 is a process view illustrating a step for

25 polymerizing amorphous polycarbonate or prepolymer thereof
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pol ycarbonate resin by a rotary cutter 18. At this tinme, the prepared fine
round powdery pol ycarbonate has an average particle dianeter of 335 m crons.
Preparation Exanple 2. Crystallizing and drying fine round powdery

pol ycar bonat e FIG 2 is a process flow chart illustrating a
differentiated crystallization nmethod to prepare a high nol ecul ar wei ght
pol ycarbmate resin according to the 10present invention The di spersion

medi um supplicedrfitom the thewgrrepant dmvieheipot anyl attredid8 itdenved to t he
crystallization shift line 20 together with fine round powdery pol ycarbmate.
At this timehrbhehtenperat urerotsithedde spersi on nmedi um should 15 be

mai ntained to facilitate crystallization of fine round powdery pol ycarbonate.
The fine round poWwderty, polspbanbdnat end sdigdrrvesled atrbgetherawt tdurieedi sper si on
nediumat a crystallization-facilitating tenperature, subjected to a surface-
20 crystal | itzatd ontproecesy2amandze her sappkiretus o 18, cehtri fugdal cSepar at or 26.
In the centrifugal separator 26, the surface-crystallized fine round powdery
pol vcaf bonatlé thé us et at-edief cormpt ket di Bpeadion Medirghe ahdbt i 9oilvéar bonat m
fine round powder separated fromthe dispersion nediumis 25supplied to a
dehuni di fi cafi oaddriler *B2T Wi | ltfni meaichilRg temperature is slowly

elevated to about 230°C with stirring and the reaction
pressure is slowly dropped to about 50 torr. When the
weight-average molecular weight reaches about 5,000, melted

10 polycarbonate 1is supplied to an extruder 12. The extruder
12 used herein may be a single-screw extruder, since it does
not require mixing. Preferably, the extruder 12 includes
devolatilization equipment to provide a nitrogen or vacuum
atmosphere in order to prevent decomposition of melt

15 polycarbonate resin. Then, the polycarbonate resin melted
using the extruder is supplied to a gear pump 14 and then
conveyed at predetermined flow rate and amount to a micro
extrusion die 16 provided with 300 micron microscopic holes
using the gear pump 14.

20 While passing through the microscopic holes of micro
extrusion die 16 at a predetermined pressure by the gear
pump, the polycarbonate resin 1s extruded 1into a fine
particle diameter, contacts the dispersion medium supplied
through the dispersion medium shift line 22, and, at the

25 same  time, is prepared into a fine round powdery

18



the surface-crystallization state.ln addition,the dispersion nedi um separ at ed
in the centrifugal separator 26 is conveyed to a di spersion nmedi um storage
tank 28, heated to a predeterm ned tenperature via a heat exchanger 30 and 5
circulated to a fine round powder cutter. The surface-crystallized fine round
pol ycarbonate powder dried in the dehum dification drier is subjected to a
conti nuous process and solid state polynerization process 36 via a shift |ine
34 in the sobildcstlateatpol yaein ziayi en rprecessuttdrThe.fi re round tpoleycar bonat e
powder passing through the dehum dification drier 34 has crystallinity of
about 35% ahd thepaovund isur fraed phedeod pslenrtribcekyechystal |dwzethoand i s

mai ntai ned in the subsequent process (solid state polynerization process),

wi t hout causiemgiahy diampsierand BS5pemarkabiy reduci ng production of uneven

pol ycar bonat e dust due to collision between particles. Preparation Exanple 3.
Preparati on of polvcarhonate resins having various nol ecul ar weights 20FIG 3

is a schematic view illustrating a horizontal
5 Preparation Example 2. Crystallizing and drying fine round

powdery polycarbonate

FIG. 2 1s a process flow chart illustrating a
differentiated <c¢rystallization method to prepare a high
molecular weight ©polycarbonate resin according to the

10 present invention.

The dispersion medium supplied from the lower part of
the rotary cutter 18 1is moved to the crystallization shift
line 20 together with fine round powdery polycarbonate. At
this time, the temperature of the dispersion medium should

15 be maintained to facilitate c¢rystallization of fine round
powdery polycarbonate.

The fine round powdery polycarbonate 1s conveyed

together with the dispersion medium at a crystallization-

facilitating temperature, subjected to a surface-
20 crystallization process 24 and then supplied to a
centrifugal separator 26. In the centrifugal separator 26,

the surface-crystallized fine round powdery polycarbonate is
separated from the dispersion medium, and the polycarbonate
fine round powder separated from the dispersion medium 1is

25 supplied to a dehumidification drier 32, while maintaining
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solid state polynerization apparatus for solid-polynerizing various nol ecul ar
wei ghts of po]vcarhonate. FIG 4 is a schematic viewillustrating a verti cal
solid state polynerization apparatus for solid-polynerizing various
25mol ecul ar wei ghts of pol ycarbonate. The solid state polynerization process
36 of FIG 5 may utilize a horizontal |lid state polynerization process of FIG
3, a vertical solid state polynerization process of FIG 4, or a sloped
hori zont al saki d sstratecpotyaeriZzatdtornpr ctess.. Thi s IoPr epariatiicon Exarspl e is
descri bed based on the horizontal solid state polynerization process
The crystal [dizedrfime modndn powderayrepoliycahbonateri susd owsgparmed 26r ward i n
the horizontal solid state pol ynerization apparatus in a screw rotation manner
and can be operangdvatl dogradiientrwithi nedl trenperatas e ardnges ofhcatbegt 180C to
22000. In addition, in the solid state polynerization process, in order to
renove phendl ian drsdefenginedubndnponderte tthe sollichistat@ poleynmeri zad on
apparatus is operated under vacuum or heated nitrogen gas shoul d be noved
opposi e toctheukpvetrentc dir editticonTepng heFide rewnte powder. ST askenol is
renoved fromthe fine round pol ycarbonate powder via internal screw rotation
in the soli ¢rgeatelpotynetizatPBRdapparaptisctdtef PPEieht PylfAcreasée
pol yneri zati on degree and a separate valve is provided after 20 the center of
the solid spﬁpémbg%§h%??%ﬁli8ﬁl§5pd¥%td§ t 8Upt e POl vear BOHAE WSt h a
desired nol ecul ar wei ght range. Accordingdgh the solid stateepolynerization
appar at us a&corarng tﬁ%lb$e§éﬁfeiﬁ§@ﬁ FonZehhbt e§ Tprepar ati ot vf @
pol ycar bonatsleni[fgglnlsnew 3%1 riTR| %%lél asrolvl\%f sh‘ga'lste\l\hgljgyyrgeorniszta%nltolny process.

10 The fine round polycarbonate powder passing through the

dehumidification drier 34 has c¢rystallinity of about 35%,

and the round surface therecof 1is entirely crystallized and

is maintained 1in the subsequent process (solid state
polymerization process), without causing any lumps, and
15 remarkably reducing production of uneven polycarbonate dust

due to collision between particles.

Preparation Example 3. Preparation of polycarbonate resins

having various molecular weights

20 FIG. 3 1is a schematic view illustrating a horizontal
solid state polymerization apparatus for solid-polymerizing
various molecular weights of polycarbonate. FIG. 4 is a
schematic view illustrating a vertical solid state
polymerization apparatus for solid-polymerizing various

25 molecular weights of polycarbonate. The solid state

20



25i ncrease in proportion to retention and process tines. That is, a |ow
nol ecul ar wei ght pol ycarbonate resin is discharged via the |ine having the
shortest retention tine in the solid state polynerization apparatus 40, an
i nt ernedi ate nol ecul ar wei ght pol ycarbonate is discharged in the center
t hereof 41, 5and a hi gh nol ecul ar wei ght pol ycarbonate resin is discharged in
the outernost region of the solid state polynerization process 42. As a
result, it ipslpassibdeido preepase3a pol voar bonatve utesdiine haviowgt omellt fl ow
index of g/10 mn or |less and a wei ght-average nol ecul ar wei ght of 1030, 000
g/ mol or nomelivhischteannotynseicbtabnegrbyess of FIG. 3, a vertical
convent i onal nopol ycar bonat epol yneri zati on processes. FIG 5is a
process vi ewoilkHusttrati pglivher processesrofe Pr eplar 81 ond Exampleess bpe2 and 3,
and nore specifically, a continuous process viewillustrating a method for
preparing abPiragorbuhd powdéryspefycarboratel 1siing a morepliosgendhis
pol ymeri zati on process according to the present invention and a nethod for
prepar?ng aFArgRArAblecubarmnbe ghts pdtycaEitvenateseesPh iengethiez 20AILt hough t he
preferred enbodi nents of the present

solid state polymerization process.

The crystallized fine round powdery polycarbonate is
slowly moved forward in the horizontal solid state
polymerization apparatus in a screw rotation manner and can

10 be operated at a gradient within a temperature range of
about 180°C to 220°C. In addition, in the solid state
polymerization process, 1in order to remove phenol in the
fine round powder, the solid state polymerization apparatus
is operated under vacuum or heated nitrogen gas should be

15 moved opposite to the movement direction of the fine round
powder. The phenol 1is removed from the fine round
polycarbonate powder via internal screw rotation 1in the
solid state polymerization apparatus to efficiently increase
polymerization degree and a separate valve 1s provided after

20 the center of the solid state polymerization apparatus to
produce polycarbonate with a desired molecular weight range.
Accordingly, the solid state ©polymerization apparatus
according to the present invention enables preparation of

polycarbonate resins with molecular weights which constantly

25 increase in proportion to retention and process times. That
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i nvention have been disclosed for illustrative purposes,
appreci ate that various nodifications,
wi t hout departing fromthe scope and spirit of the 25invention

art w |

are possi bl e,

those skilled in the
addi ti ons and substitutions

as disclosed in the acconpanying clainms. [CLAIMS] [Caim 1] A et hod
for preparing a fine round powdery pcl ycarbonate, conprising:
pol yneri zing an aromati c di hydroxy conpound and

di ar yl car borat eknf canos phouspolwdahbopat eor e pragpolresen thedeofhamdehl a
wei ght - aver age nol ecul ar wei ght of 20,000 g/nol or |ess;
extrudi ng t weéaanbephows tpolivoarhenaheroesta d0pmepohvienet hergof daitiol a fine
round powdery anor phous pol ycarbonate or a prepol ynert hereof;
sur f ace- crystakki zphgue¢ hie ftiipe popadapowdety canomphousdpot ¥ carlyondie or

pr epol vner t her eof

10

15

20

25

weight polycarbonate is discharged in the center thereof 41,
and a high molecular weight polycarbonate resin is
discharged in the outermost region of the solid state
polymerization process 42. As a result, it 1is possible to
prepare a polycarbonate resin having a melt flow index of 5
g/10 min or less and a weight-average molecular weight of
30,000 g/mol or more, which cannot be obtained by
conventional non-phosgene polycarbonate polymerization
processes.

FIG. 5 is a process view illustrating the processes of
Preparation Examples 1, 2 and 3, and more specifically, a
continuous process view illustrating a method for preparing
a fine round powdery polycarbonate using a non-phosgene
polymerization process according to the present invention
and a method for preparing a high molecular weight
polycarbonate resin using the same.

Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes,
those skilled in the art will appreciate that wvarious
modifications, additions and substitutions are possible,
without departing from the scope and spirit of the

invention as disclosed in the accompanying claims.
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(B)

in the presence of a solvent or dispersion nmedium and



15(D) drying the fine round powdery polyca }Donate or prepolvner thereof.

[ aim 2]

The nmethod according to claim1, wherein the anorphous

20pol ycar bonat e or prepolvrer thereof is prepared by a non- phosgene
pol ymeri zati on process. [Caim3] The nethod according to claim1, wherein

step (B)
extruder.

10

15

20

is

carried out using a multi-screw extruder or a }Danbury type

[daim1] 5The nethod according to claim3, wherein the extruder

[cnaTMs])

[claim 1]

A method for preparing a fine round powdery
polycarbonate, comprising:

(A) polymerizing an aromatic dihydroxy compound and
diarylcarbonate into amorphous polycarbonate or a
prepolymer thereof with a weight-average molecular weight
of 20,000 g/mol or less;

(B) extruding the amorphous polycarbonate or a
prepolymer thereof 1into a fine round powdery amorphous
polycarbonate or a prepolymer thereof;

(C) surface-crystallizing the fine round powdery
amorphous polycarbonate or prepolymer thereof in the
presence of a solvent or dispersion medium; and

(D) drying the fine round powdery polycarbonate or

prepolymer thereof.

[claim 2]
The method according to claim 1, wherein the amorphous
polycarbonate or prepolymer thereof is prepared by a non-

phosgene polymerization process.

[claim 3]

The method according to claim 1, wherein step (B) 1is
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is provided with an extrusion die having mcroscopic holes wwth a size of 100
to 900 mcrons. [Caim5] 10The nethod according to claim1l, wherein the step
(C is carried out at a tenperature of SOto 200C. [Claim6] The nethod
according to claim1, wherein thefine 15round powdery pol ycarbo ate or a
prepol yner thereof surface-crystallized in step (C) has a crystallinity of 10
to 50f. [Caim7] 20The nethod according to claiml, wherein step (D) is
carried out chyrseparati ngitheasunfatescrystattiwed fand roud powdery

pol ycar bonate or prepolymer thereof fromthe sol vent or dispersion nedium
usi ng a centritfrudal .separator, and vacuum dryi ng, dehum dification-drying or

[claim 4]
5 The method according to claim 3, wherein the extruder
is provided with an extrusion die having microscopic holes

with a size of 100 to 900 microns.

[claim 5]

10 The method according to claim 1, wherein the step (C)

is carried out at a temperature of 50 to 200°C.

[claim €]
The method according to ¢laim 1, wherein the fine
15 round powdery ©polycarbonate or a prepolymer thereof

surface-crystallized in step (C) has a crystallinity of 10

to 50%.

[claim 7]

20 The method according to claim 1, wherein step (D) 1is
carried out by separating the surface-crystallized find
round powdery polycarbonate or prepolymer thereof from the
solvent or dispersion medium using a centrifugal
separator, and vacuum-drying, dehumidification-drying or

25 hot-air drying.
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25hot-air drying. [Caima] The nethod according to claiml

wherein the fine round powdery pol ycarbonate or prepolyner thereof dried in
5step. (D) has a water content less than 0.1. [C aim 9] A et hod for
preparing a high nol ecul ar wei ght pol ycarbonate resin using fine round powdery
pol ycarboate, conprising solid state polynerization to continuously separate
and di scharge the fine round powdery pol ycarbonate or a prepol yner thereof
according to claiml, using a solid state pol ynerizati on apparatus, based on

t he nol ecul ar wei ght thereof. 15 [C ai m 10] The net hod according to
claim9, whefeiaimrslthe solid state pol ynerization, phenol is renoved fromthe
fins round powdery pol ycarbonate or a prepol yner thereof under 20an inert gas
at nosphere or vacThan acthot emperatiane ofc 160atm 230G hwordincr ease ftihe degree of

pol ymeri zati on.
round powdery polycarbonate or prepolymer thereof dried in

5 step (D) has a water content less than 0.1%.

[claim 9]

A method for preparing a high molecular weight
polycarbonate resin using fine round powdery polycarbonate,
10 comprising solid state polymerization to continuously
separate and discharge the fine round powdery
polycarbonate or a prepolymer thereof according to claim
1, using a solid state polymerization apparatus, based on
the molecular weight thereof.
15
[claim 10]

The method according to claim 9, wherein in the solid
state polymerization, phenol 1is removed from the fine
round powdery polycarbonate or a prepolymer thereof under

20 an inert gas atmosphere or vacuum at a temperature of 150

to 230°C to increase the degree of polymerization.

[claim 11]
The method according to claim 9, wherein the solid

25 state polymerization apparatus 1s a vertical, horizontal

25



[Caim11] The net hod according to claim9 wherein the solid
2bstate pol ynerization apparatus is a vertical, horizontal or diagonal solid
state pol ynerization apparatus. [C aim 12] The net hod according to
claim1l, wherein the solid 5state polynerization apparatus is provided with
one to three polycarbonate resin discharge |ines.

or diagonal solid state polymerization apparatus.

[claim 12]

The method according to c¢laim 11, wherein the solid
5 state polymerization apparatus 1is provided with one to

three polycarbonate resin discharge lines.
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