
------.-----,-------------;;;;;;;;==-=--=---. --·--·-------------·--·--·--·· 
··~. 

1 

AN IMPROVBD PROCBSS l'OR. THS PREPARATION OP 
POLY CAR.YLcARBoNAft) S V---

!1•14 of tho rnvention.1 

'l'hi• inventian relat•• to an improve~ process for the 

preparation o~ poly(arylcarbonata)s. More particularly, it 

relate• ta the praparat;ion ot poly(arylaarbcmate)• by the 

reaaticn or cliallc:yl aarbaaatu with bi•phenal• uaing 

selected ozganot.in and oz:ganotitanium catalysts. 

Poly(arylcarboz:aate)a, in general, and especially these 

derived fram bisphenal A,. are a class of important 

engineering thermoplastics q.seful in a variety of induatrial 

and. consumer applicationa. 'l'hey are generally •Y11thesized 

by either in.terfaaial phoagenaeion of bisphenol A or by ... lt 

phase reaction of blspbenal A with di.phenyl carbonate (D. 

Fnitag et al, llDC!yelopedia of Polymer Sciaae and 

Bngineering, Vol. 11, 651 (1988). The iaterfacial proc:esa 
' 

invol vaa the ws• of toxic and hazardowl phaagene. In 

addition, it usea a chlor:Lnated hydrccarbcm as solvent and 

requires dispo•al of ahloride-containing solid wastes. 

J'Urther, the product poly(arylcarbcm.4te) contain• residual 

sodium and chloride :lona which adversely affect the 
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hyd:olytic stability of the product. The snelt phase proc:esa 

u•in9 diphenyl carbonate i• ex;pana1ve, as t.he process for 

the UDuf aature of dipbenyl aarbcnate is not very 
I 

econ.omical. l'urthermoz:e, residual pbeDOl remaining in tlle 

p~ adversely affects the t:herllal stability of 

poly(arylaarbcmat:e>•· 

'1'bere aze exampl•• in the prior art where the reaction 

of biapheuol• with clialltyl aarbonatea hllVe been pramoted by 

the uae of certain specific: catalyst•. l'oz: e.xcurple, 

acaording to Jap. Pat. 03 13112? (1991) and Jap. Pat. Appl. 

Hei 02 284918 (1990), alka.li anetal salts •uch aa aodium 

methoxide and pota•aium borohydride aan. be uaed. But it i• 

wall known that alkali aetal residues in 

poly(arylcarl:Mxiate)• adversely affect their hydrolytic 

at:aJ>illt:y. One of the more commonly uaed cataly•t• are. 

organ.le derivative• of tin. Por example•, Jap. Pat. 02 

251522 (1190), aap. eat. Appl. Rei 02 25152' (1990) and Jap. 

Pa~. Appl. Hai 02 251525 (1990) describe the use of cSi-n.-

bUtyltin axide •• catalyst•. However, under the conditions 

apec1ried, paly(arylcarbonate)s of molecular weisrht in the 

range of 300-1000 could only be obtained. Ger. Pat. -

4,038,768 (1991) deacribee a tvo-atasi• pZ"OCeas £or t1w 

conver•ion of bisphenol A and diethyl carbonate to 
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poly(az:ylaarbonate)• in presence of tin alcoholatea as 

ca.talymsta. However, tin alcoholate• are not desirable 

aat.alysta, a• they rall\llt in color foxiaation during the 

reaction of phenol• and DMC', u taught in ua Pat. s, 1,9, 856 

(1992). l'or thi• reaacn, aer. Pat:. 6,038,768 recommaads 

waahiilg tbe oligcmer with ethanol to remove color.eel 

ia;nirit1••· l'or ti. aame reason, Ger. Pat.. 4,038,768 avoida 

tJ:Ja uae of catalyst• ill the ••acmd •tage of 

Since no catalyst:• are employed, the 

. polygondenaation has t:o be conducted at 3co•c. . It is known 

that use of such high temperature• during polycondanaation 

leada to undesirable 9'81 formation and consequent reduction 

in yield. 'ftda is evident from Ger. Pat. 2,736,062 (1979), 

wherein using the same catalyst as 4esc:r:Lhed in Oer. Pat. 

4,038,768 (1991), a light color Polyaaxbonate was obtaiDed. 

P\irtheX'llOre, vhaD po1ycon4ea.aation was conducted at 27o•c, 

on.ly law molecular weight (Mw • 12,800) polymer was 

obtained. The yield was sot. :ct is ttiua evident that the 

processes in tbe prior azt auf £er from varioue drawbacks 

caenticned in -ch or the prior art. Therefore, a need still 

axi•t• for the development of a process for produaing high 

mo1ecular .eight poly(axylcarbcmate)a from bispbenols and 

dialkyl carbonate• whlah ie capable of produaing aolorless 
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polymer• in high yield.a (55-95\) without resorting to 

washing and.at relatively low telllPerature• to avoid 

undesirable •ic!areaction auoh as degradation and 9el 

f ormat1on. 

It 1•, therefore, an object of tba present invention to 

provide an improved precess for the preparation of 

po1y(arylcarbcmat•>• directly f~ bispheaols an4 clialkyl 

carbanate•, which are reaciily available and relatively 

inexpensive, .:1.n the presence of c~ cf foxmul.a :t •bown 

in the drawing acccmpanyins thi• specification. However, 

reaction of phenols and biephenols with dialkyl car])onates 

are tharmody21alllioally unfavorable (D. Freitag et al. J\ngew. 

Cham. Int. Bd., Bngl., 30, 1598 (1991). It has now been 

found, 11U%priaingly, that when a tin compound of the formula 

I, as defined in the present specification, ia used. f~ the 

reaction of !>isphenola vi.eh clialkyl carbonates high 

moleaalar waight, colorleaa poly(arylcarbcmate)s are formed. 

'1'be react.ion ia preferably cDrlducted in two stagea. In the 

f irat atage, bisphenola and dialkyl carbonates are reacted 

using a c•talyat of formula I in the temperature range of 

110-2oo•c to obtain an oligo(a.rYlcarbonate) with a degree of 

oligomerisation between 2-6 and molet carbonate e~ps 

between 40-100t. "1'he oligo(arylcarbonate) i• than subjected 
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to poae polyaonc!en•atian in a separate step, either by 

itaelf or in the praaence of a 2-10 wtt of 4iphanyl 

carbonate (based on oligcmer), using a catalyst of fonm.la I 

or a eatalyat derived frcm organotitanium compounds at a 

tempe~ature l••• than 21o•c m1d at a pressure of les• than 

0.1 m of Hg to yield poly(arylcarbcmate)• having an 

inherent viaaosity of 0.2-0.s dL/g .and free of color and 

gel. 

ID the oompo1.1Dda of 'formul.a I, each of R1 and R2 denotes 

a C1 -c1, alkyl ra4J.aal, which my be the 11ame or different, 

and Ar denotes an aryl radical, either-substituted. or 

unsubstituted. 

Rxamplea of organotin compounds which are particularly 

au1table for the procese ares 1,J-clipbenoxytatratnltyl 

distannoxane, 1,3-cliphea.oxytet:raethyl diatanoxane, 1,3~ 

diphenaxytetrwthyl diatamioxane, 1,3-cli-p-chlorophenoxy 

tetrabutyl cliatazmoxue and 1,3·di-p•nitroph8noxy tetrabutyl 

di•tana.oxau. 

Dialkyl carbonates which may be used according to tha 

invention are those o! the formula II, in which Ri represents 

a C:1-C10 alkyl radical . 
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In another embodimeu~ of the invention the preferred 

carbonate• are dimethyl earlxmate and cliethyl carbonate, 

which are readily available by a phosgene-free process. 

In yet another embo41ment. of tha present invention 

bispbe.noJ.• which may be •uitable acaording to the invention 

ara thclle of the formula IIJ:, Where Rt denotes either It or a 

alkyl:l.dene, a c:.-c, cycloalkylene, o or s . 

·Bxample• of biaphenol• Which may he witahle for ti. 

invantimi are: 

Bis(hydroxyp~yl)alkanea, bia(4-hyd.roxypbenyl)metbane1 

1,1-bis(,-hydrax:yphenyl)ethane, 2,2-bia(4-hy~oxypheJlyl) 

propane, 2,2-bia(4-hydroxyphenyl)butane, 2,2-bia(t-hydroxy­

pbenyl)oc:tane, bi• C.l-hycSroxyphen.ylJphenylmetbane, 2,,2-bia('-

hydraxy-1-mathylphen.yl)propane,, 2,2-b:l.s(4·hydroxy-t- _ 

· butylpbenyl)pzopane,, arid 2,2•bis(4-hydraxy-J-brcmophenyl) 

propane1 bi•(hydroxyaryl) cyt:loalkanea 1111m as 1,1-hia(4-

hydroxypbenyl)cyclopentane, and 1,1-bi•(4-hydroxyphenyl) 

c:yclob.8'can•1 clihydroxyaryletb.ers auch ae 4,4'-

dihydroxyphenyl) ether and 4,4'-clihydraxy-3,3'-

dimethyld.iphenyl et:her1 dihydroxydiaryl sufoxides such as 

•,4'-dihydroxydiphenyl aulfoxide and 4,•'-dihyd:roxy-3,3'-

dimethylclipbenyl aulfoxide1 and. cllhydroxy4iaryl sulfones 



. ' 

7 

•u.ah u 4,4'-clihydroxydiphenyl •ulfane and 4,4'-dihydroxy-

3,l'-dimethyldipbenyl •ulfcme. Of the compounds exemplified 

above, particularly preferred 1• 2,2-bia(4-hydroxyphenyl) 

propane. 

~ 0rga.notin compound.s may he uaed in concentrations 

of 10-1 t:o 10·• a:>l• par male of bisphenol A, the preferred 

aanount beiag 10·2 to 10·1 mole per mole of biaphenol A. 'the 

dialkyl carbaoate :I.• preferably usec! in excess of the 

at:oichicmetry and p%'eferably in amount• between two or tbz'ee 

mol•• par male of biaphenol employed. 

'l'he reaction temperature during t.ba f 1rat stage of the 

reactian leading to the oligo(arylcarbonate) has to be 

carefully controlled in the range of 180-240•C to yield an 

oligomer of average degree of oligamerizaticm. equ.al to 2 to 

6. During~· •tage, the preaaure of the reaction can.be 

between 1 atmoapbere t:o 10 atmospheres. During the second 

exceed 2ao•c. '1118 pressure ia gradually :reduced frcm 1 

atmosphere to about 0. s mm of Hg and finally·· attaining a 

value of 0.01 m of Hg during the last atage of the 

reaction. 

It ha• been found that either organotin con;tounds of 

formula l or organotitanium compounds can be used in the 
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••cond •taga. The organotitai1ium compound8 can be chosen 

f ram the alkoxide• and aryl~de• of titanium. Spac:if ic 

ex.awl•• are titanium :l.aopropoxida, t::l.taniwn-n-butoxide, 

titanium etbaxide, titanium phenoxid.e, t:l.taniwa (p· 

chloXQpbenoxide), titanium (p•nitrophel20.xide) and titanium 

(cxeey1ox:lde) . Tbe aatalyat ia generally used in the range 

of 10·1 to 10·• mole per 1a0l• of oligo(arylcarbonate), the 

preferred. amount beins 10·2 to 10·1 mole per male of 

oligo(&J:Ylcarbanat•). 

Th• main advantage of the present. invention i• that 

high melecular weight, color-'free, gel-free 

poly(arylcad:>onate)a with an inherent viscosity in the range 

of 0.2-0.s are obtained by the reaction ot bisphenol A and a 

d1alky1 c:arbanate at temperature• below 2ao0 c. The 

polyaarbcmatea are ~ree f rcm chloride or alkali metal 

impurities and bave a low hydroxyl content. Hence they ara 

expected to show better hydrolyt:lc and. tba:cmal •tability. 

The poly(arylcarbonate)s produced by the process of 

thi• inventian are teated by methods described below and the 

reault• are given in the examples. 

1) Inherent viscosity was measured at 3o•c using an. 

ubbleahd.e visaamater in chlorofoi:m. 
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2) Tb.a degree of oligame~izatiozi wa• estimated using a 

vapor pbaae oamomater in chlarofoz:m at 35°C. 

l) Tha hydroXyl numbm: wu estimated by UV-Visible 

spectrometry ua:l.ng the method recited in Macramolecules, 26, 

1186 (1993). 

4) The at0let carbonate endgroup• in the oligCllU' wu 

determined by 111 llMR. spectre.copy by integrating the area 

under the peak at 3.93 fJ;'om •thoxyearbonate and -1.aa· from 

the hydroxyl end groups. 

1'be detail• of the invention are given 1n the example• 

below, which are prOV"ided by way of illustration. only and, 

therefore, ahoul.d not be ccxustrued to li.U.t the •aope of the 

invention. 

~l• 1 

1,3-J>iphen.oxyt:etra!Ntyl diet•nnonne (o.~t g) was-

of nitrogen. Dimethyl carbonate (9 g) was adde4 dropwiae 

aver 30 minutes t.o the reaction 111.xture. The reaction 

temperature decreased to i1o•c. '?he reacticm mixture vu 

refluxed for a hour• and. 6.6 mL of total distillate, 

caasisting of byproduct Mtbanol and dimethyl carbonate, was 

collected ill 2• hour• reaction ti•· The reaction 
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t911\P8rature was gradually increaaed to 2-to•c. The 

oligo(arylcarbonate) mixture was free4 from unreacted 

bisphenol A by 1 wtt cold alkali va11h at room temperature. 

The oligo(arylcadxmate) obtained wa11 a white powder. The 

yield of t:he oligo(aeylcarbcmate> cbtained was 8.13 9' (69•). 

The oligo(a¥ylcaxbonateJ ahowed a degree of oligomerisation 

of '·4 with 43 molet carbon.ace enclgroups. '?he mlacular 

veigbt of tb.e ol:l.go(arylaarbcmate) va• 10'11 and the hydroxyl 

a.umber wa• 8 • ., • 

Example 2 

A mixture of biaphenOl A (22.B g), dimethyl carbonate 

(20.7 9) and 1,J-diphenoxytetrabutyl diatanoxane (0.67 g) in 

a mlu ratio of 1:210.os waa reacted at 1so•c. A total 

disti1late o~ 16 mt., ccmsiating of byproc!uct methanol and 

cliniethyl carbonate, waa diatilled iii 24 houra raac:tian time. 

The reaction temperature was :l.ncr•••ed to 2oo•c. The 

ol:i.go(axylcarbonate) mixture wu freed from unreacted 

bisphenol A by 1 wt" cold alkali wash at room temperature. 

'1'he oligo(axylc:arbcmat.e) 'obtained was a white powder. The 

yield of the oligo(arylcarbonata) ·obtai.D.ed was 15.S g (6lt). 

'1'be degree of oli~riaation was 4. '1'he molet carbonate· 

end.groups was 100. 'l'tla molecular weight of the 
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oligo(arylcarbom.te) vaa 150 and the hydroxyl number was 

8.1. 

Bxuple 3 

A mixture of bisphenol A (22.8 g), dimethyl carbon.ate 

(20.7 g) and 1,3-diphenoxytetrabutyl diatannax•ne (0.&7 g) 

in a molar ratio of 1:210.os waa reacted at tso•c. A total 

cli•t:illate of 13 llL, consisting of byproduct: methanol and 

dimethyl carbonate, va.w diatill•d in 16 haura reaction time. 

The reaction temperatur11 was increased t:o lSG•c. '1'he 

ol:lgo(arylcarJ:xmate) mixture waa freed frOlll unreact:ad 

:biephenol A by 1 wt• cold alkali wash at room temperature. 

'1'he oliso(arylcarbonat•) obtained was a white powder. The 

yield of the oligo(azylcarbonate) cbtained was 10.2 g (40t). 

'l'he degree of oli!JOQ\eriz:at:l.aa. waa 1.1. The molat carbonate 

encSgroups was 12. '1'be molec\llar weight of the 

oligo(arylcarbcmate) was 550 and the OH number was '·•· 

Bxample • 

An oligo(arylcarbanate) of degree of oligomerization 

6.4 (0.3 g, 2.8 x 10·4 mole) and 1,3-cliphenoxytetrabutyl 

di•t.annaxane (3.7f. x 10·' g, 2.81 x 10·" mole) was introduced 

into a t:ul)ular glass reactor (i.d. 3 am) under ait1:Cgeft 

atmcaphere and beated in a silicone oil bath to 2oo•c iD 30 
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minute•. At thi• temperature the reaction was continued for 

60 llin under nitrogen. Tbereaf ter the reactor waa evacuated 

to 0.1 aa of Hg and bald at 2oo•c for 60 minute•. Further 

reaction was carried au.t. at 21o•c for -&S ldnutea and at 

2so•c_am1 2ao•c ~or 30 minute•. The resulting polymer waa 

caoled to rcom temparature, dissolved 1n chloroform, 

precipitated vi th methanol and dried 1n vac:u.o. Th• yield of 

tbe polymaz waa 0.2 g ("71t) with an inherent visaosity Of 

0.38 dL/g in chloroform at 3o•c. '1'ba polymex- bad a hydroxyl 

number of 2.1. 

Example 5 

All oligo(arylcarbonate) of degree of oligomerization 

3.3 ('.03 g, 4.37 x 10·• mole) and 1,3-dipbenoxytetrabutyl 

d.istannoxane (5.86 x 10·• g, i&.37 x 10-' mole) were 

introduced. int:o a tubular glass reactor (i.4. 3 c:na) under 

nitrogtm atmosphere and heated in a ail:lcone oil bath to 

2oa•c isl 30 m:lnut:ea. At this temperature the reaction waa 

cont:l11ued for 60 min unde~ JU.trcgen. Thereafter the reactor 

was evacuated to 0.1 an of Hg and held at 2oo•c far 60 

minutes. Purther reacti·on was carried out: at 23o•c for 45 

· llliD.ute• and at 2so•c and 2eo•c for 30 minutes. The 

resulting polymer waa cooled to room temperature, dissolved 
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in chlorofoJ:'ll, precipitated with tnethanol an~ dried in 

vacuo. The yield of th• Polymer was 0.19 g (69t) with an 

iabarent visaoaity or O.Jt dL/g in chloroform at 30°<::. The 

polymer bad a hydroxyl number of 2.3. 

Bxaq]le 6 

An oligo(arylcarbanate)' of degree of oligomarisatian 

1."7 (O.l s, s.45 x 10·• mol•) and 1,3-dipJumoxytetrabutyl 

diatumaxane ("7 .28 x 10·• g, s.o&s x io·" mole) were 

introduced into a tubular glasa reactor (i.d. 3 cm) uncJer 

nitrogen atmoaphere and heated.in a silicone oil bath to 

. 2oo•c in 30 minutes. At: thi• temperature the reaction. wa• 

ccmtinuec! for 60 min under nitrogen. Thereafter the reactor 

wu evacuated to 0.1 an of Hg and held at 2oo•c: for 60 min. 

P\lrther reaction wa• carried ou.t at 21o•c for 45 minutes and 

at 2so•c and. 2ao•c for 30 minutes. The resulting polymer 

waa cooled to room temperature, dissolved in ahloroforni, 

precipitated with methanol and dried in vac:Uo. '1'he yiald of 

the polymer vaa 0.15 g (57t) with an iahexent viacoa:lty of 

0.23 dL/g in c:hloroform at 30•C. The polymer bad a hydroxyl 

number of 4 • 2 • 
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zxa~l• 7 

An oligo(arylcarbcaate) of degree of cligomerization 

6., (0.3 g, 2.8 x 10-• mole) and· titanium isopropoxide (7.96 

x 10·• g, 2. a x. 10·1 mole) were introduced into a tubular 

9laaa reactor (i.d. 3 c:m) under nitrogan acmosphere and 

heated in a silicone oil bath to 2oo•c: in 30 minutes. At 

thi• temperature the reaction was continued for 10 rainute• 

under nitrogen. '!'hereafter tha reactor waa evaauated to 0.1 

ima of Hg am held at 2oo•c for 10 'ldiiutea. Purther reaction 

va• carried ou.t at 2JO•c for 45 min ~ at 2so•c for 30 

minutes and at 21o•c for 45 minute•. 'the resulting polymer 

was cooled.. to room temperature, dissolved in chloroform, 

precipitated with methanol anc1 dried in vacuo. 'l'he yield of 

tha polymer va11 0.21 g (7S•> with an inherent viscosity of 
. 

0.33 dL/g in chlorofoxm at JO•c:. The polymer had a ~1 

number or 2.l. 

Bzample a 

AD. oligo(arylcarbonate) of degree of oligomerization 

'·' (0.3 g, 2.8 x 10'"" 1110le), diphanyl carbonate (0.03g. 1.6 

x 10·4 mole) and 1, 3-dipbenoxytatrabutyl distazmoxane (3. 74: x 

10-~ g, 2. 81 x 10·7 mole) ware introduced int:o a tubular 

glaaa reactor u .. d. 3 om) under nitrogen atmosphere and 
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heated in a silicone oil bath to 200°c in 30 minute•. At 

thi• temperature the reaction was continued for 60 minute• 

under nitrogen. Thereafter the reactor was· evacuated to 0.1 

11111 of Bg and held at 2oo•c for 60 minutes. Further reaction 

wa• ctzried out at 2Jo•c for 45 minute and 2so•c for 30 

minute• and at 2ao•c for ''5 minute•. The reaulting polymer 

was cooled to room temperature, clie•olved in chloroform, 

prealpitated with •tb.anol an4.dried in vaauo. '1'be yield of 

tba polymer was 0.24 9' (9,,) with an inherent viacosity of 

o.41 dL/g in chloxofozm at so•c. '1"be polymer bad a hydroxyl. 

number or 2.2. 

EXample 9 

AD oligo(arylcarboaate) of degree or oligomerizatiaa 

6.• (0.3 g, 2.8 z 10·4 110le), d.iphenyl carbonate (0.03 g, 1.6 

x 10·• mc>le) lln4 titanium isapropaxide (7.96 x 10-• 9, 2.11 x 

10·" mole) wert1 intxoduced into a tubular glaaa reactor (1.d.. 

3 cm) under nitrogen atmosphere and heated in a silicone oil 

bath to 2oo•c in JO minute•. At thi• temperature the 

react.icm. waa continued for 60 minute• under nitrogen.. 

Thereafter the reactor was evacuated to 0 .. 1 mm of Hg and 

held at 2oo•c for 60 adnutes. Purther reactiaa was carried. 

out at 230°c for 45 minute and 2so•c for 30 minutes and at 
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2ao•c for '5 lli.nutea. "l'he resulting polymer wa• cooled to 

room temperature, dieaclved in chloroform, precipitated with 

methanol and dried in vacuo. ~yield of the polymer was 

0.22 g (Sit) with an inherent visco•ity cf 0.37 dL/g in 

chloroiarm at 30•c. The polyaaer bad a hydrOX)'l number cf 

2.2. 



17 

CLAIMS 

TH1S SHEET HAS BEEN· 
REPLACED 

1. A process for the preparation of poly(arylcarbonate)s which comprises: 

heating a mixture of bisphenol1 dialkyl carbonate and an organotin 
catalyst of the formula 

wherein each of R1 and R2 is CM2 alkyl and Ar is unsubstituted or 
substituted aryl, at a temperature in the range of 100-240°C to obtain an 
oligo( arylcarbonate ). and 

polycondensing said oligo(arylcarbonate) at a temperature up to 280°C 
while gradually reducing the pressure to about 0.1 mm of Hg in the presence of 
an organotin or organotitanium catalyst. 

2. A process as claimed in claim 1 wherein the dialkyl carbonate is dimethyl, 
diethyl, di-n-butyl, di-tert-butyll diamyl1 diheptyl, dihexyl or dicyclopropyl 
carbonate. 

3. A process as claimed in claim 2 wherein the molar proportion of dialkyl 
carbonate is at least twice that of the bisphenol. 

4. A process as claimed in claim 1 wherein the polycondensation catalyst is 
an alkoxide or aryloxide of titanium. 

5. A process as claimed in claim 1 wherein the polycondensation is 
conducted in the presence of diphenyl carbonate. 

6. A process as claimed in claim 1 wherein the catalyst for the preparation of 
oligo( arylcarbonate) is a distannoxane selected from the group consisting of 
11 3-diphenoxytetrabutyl distannoxane, 1, 3-diphenoxytetraethyl distannoxane, 
1, 3-diphenoxytetramethyl distannoxane, 1, 3-di-p-ctilorophenoxytetrabutyl 
distannoxane and 1, 3-di-p-nitrophenoxy tetrabutyl distannoxane. 

7. A process as claimed in claim 1, wherein the final temperature is in the 
range of 180-240°C during the preparation of the oligo(arylcarbonate). 

\ \11\11\ \\\I\\ Ill\\ \\Ill \\ \II\ 
* C L M S * 
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8. A process as claimed in claim 1, wherein the oligo{arylcarbonate) is post 
polycondensed to the poly(arylcarbonate) at a temperature in the range of 
100-280°C, at a pressure in the range of 760 to 0.1 mm of Hg, and in a reaction 
time between 3 to 5 hours. 

9. The improved process as claimed in claim 1, wherein the 
poly(arylcarbonate) has a hydroxyl number between 2 to 4. 

10. An improved process for the preparation of a poly( arylcarbonate) 
comprising: 

heating a bisphenol or formula m and an organotin catalyst of formula I 

,..,.u .. m 

wherein each of R1 and R2 denotes a C1-C12 alkyl radical, which may be the 
same or different, Ar denotes an aryl radical, either substituted or unsubstituted, 
A represents isopropylidene, methylene, hexafluoroisopropylidene, 
ethylmethylene, isobutylmethylmethylene, diphenylmethylene, phenylmethyl 
methylene, phthalines, phthalimides, N-substituted phthalimide (phenyl, methyl), 
dihydroanthracene, indanes, spirobisindanes, thiophenes, azo, dimethyldiphenyl 
silane, tetraphenyl silane, hydroquinoids, cyclohexane, sulfide, sulfone, 
sulfoxide, ketone, ester and amide and R., represents methyl, ethyl, bromo and 
choloro at 150°C; adding a dialkyl carbonate of formula II, 

,., ..... 11 

111111111111111111111111111111 
* C L M S * 
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THtS SHEET HAS BEEN 
REPLACED 

ii1iin1tn1r 

wherein R3 represents a C1-C10 alkyl radical, to the reaction mixture and heating 
to a temperature in the range of 110-250°C; distilling slowly the alcohol 
produced as an azeotrope with the dialkyl carbonate, for a period of 8 to 24 
hours to obtain an oligo( arylcarbonate) of formula rv 

A 

with a degree of oligomerization from 2 to 6 and with a mole % carbonate 
endgroups between 40-100%; 

increasing th• temperature further to 200-260°C to distill the unreacted 
dialkyl carbonate; 

washing the oligo{arylcarbonate) free of unreacted phenols with 1 wt% 
alkali at room temperature, if necessary; · 

post polycondensing the oligo(arylcarbonate) at a temperature not 
exceeding 280°C, 

slowly increasing the temperature in stages, while decreasing the 
pressure from 760 to 0.1 mm of Hg for a duration of 3 to 5 hours in the presence 
of an organotin or an organo titanium catalyst, present in the range of 10·2 to 1 o• 
mole per mole of oligo(arylcarbonate) to furnish a poly(arylcarbonate) 

,.,..,. y 

. 
• • so-1zs 

of formula V. 
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