; RSe3e/ A/ >, (T6NT*0 RECOVERY OF HYDROXYAROVATI C COVPOUND FROM AQUEQUS
EXTRACT SCLUTI ONS BACKGROUND OF THE | NVENTI The present i18\WaAé 200G
relates to a nethod for recoveri TW\\W\W@W\WWWU c conpound from aqueous
extract streanms. In particular, t nrelates to nethods for

recoveri MO4V/BI4ME oxyar omat i ¢ compoundgcforem aqueous extract b 837

generated in the production of diaryl 5 carbonates. D aryl carbonates, and
di phenyl carbonate in particular, are val uabl e nononer precursors for the
preparation of pdREceY ﬁ@%P%DWYARQMIQCQWQ&HDMOMMM ageous

route for the synthesis of diaryl carbonates is the direct carbonylation of

hydr oxyar omati ¢ compounds BYQ Uh BXohRACIeS@MAIBYONRi dant in the presence

of a catalyst. 10 A wide range of catalysts may be used i hi s preparation
of diaryl carbonates. For exanple, U S. Patent No. 4, 187HM‘MMIM""MI§@M
, ect ed

di scl oses ¢ ' f 1B netals, i.e.

fromthe 15§%ﬁ©&ﬂgﬁs¢?g€{§3&ﬁlﬂﬁq}&1 rhodi um pal | adi umissssm um
iridiumand platinum or conplexes thereof. U S. Patent Nos. 5,231,210 to
Joyce, et al., 5,284, 9R4 gidet [Rferdich IRIFESISMRNNRING] - for RdoverdRD o/ 34 10
King, Jr., et al. further disclose the use of co-catal ysts, includinhg netal
co- cat al yst hp¢eagarcmatic asmpuhaid frppnaqudesnsexiradmiteants anphrtionjar cthés of
cobalt with 20 pyridines, bip ricfﬁienes, terpyridi nes quinolines,

i soqui nol i nlé‘é’,engpf‘pq‘i’é%tﬁé tﬁo‘l"‘?ﬁ?ﬁ forsrRaovaEing: AyR¥ARNYaFRMatic comppuicher s,

aromati ¢ or_ aliphatic am t uch ypt apds, hiff hases, in

conbi natii onfr\?m ha%“f'eé)gﬁi C’ngr%_c ga%%%g?sggﬁ%ﬁdtéé rIiar gger i%’i%%sé@ﬁd O&ugfaélyﬁary

ammoni um or -fypespfagni um halides. In U S Pat. No. 5,498,789 to Takagi et

al., the catalyst systemconsists 1 18 June 2003 WO 001 37414

PCT/ US991 22837 of a pal | adi um conpound, at |east one | ead conpound, at

| east one hal i de sel eDianyl fcaghonates eandr dipivangyli canboahtedés particolaat ereary

phosphoni um hal j des, and optionally at |east one cggpe{ c&{npoun . As can be
pslysaaquaes

seen from t KalUaBlR/mOBOIMET PIEFHESRTS ok the paeparation; mglhg
f th i one of . di | i .m Xt f
el v o eSS Bl o W CRAIBARALEL 30ubO el | Phe AT oF ididn ©f

cost ofyoconpabehatesyisi el @iRRE icAtbdHylfGn 0¥ ARy SdNRARY keiiplinds tieavi ly
dependent on a conbi nation of the efficiency 0f the catal yst package ‘and on
t he abilitycarboneubadxidaradraxpxidant ke thexpeasshve of atcatajpst. conponent's and
unconverted hydroxyaromatic starting material, in particular phenol. It.
has been found that aquequs sol verF raction,of crude di phen car bonat e

|
Mixtures gives rise td MO8 FaB8EOlSAtALYSES MaYhRe ekt M HNSPIEPBIAL0AL 0. 5
to about 20%15%??981an3 . bﬁér"‘@?a'i'n@f%?‘ﬂf .8)[9?(9&1? 1\}1? %?W%ﬁf&g?co/ ‘C‘f@h@ﬁiscigggs.
may fu met al s, u

agueous strea r er conprise wat er so e organic nmteri al s,

i ncl udi ng otdralyshy deddedr frdat | GrlPTPITIBI Snétalsdice.} imdétalsosdlbera! froanehany
extractants (e.'g., salts, acids, or conplexing agent s) added to the
ori gi nals aqgeeys corsisting. of Thathgnsgenchodiumhpatadiumi heseumguedismesnd act
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present as i fpuri fher ConplTca I"sposa e str

for the receyghyr @Iﬁsc@odéydf@&y@r&wtaag@mqmmdihgw&lhc@em tieqct
streans would therefore be both financially and 25 envi ronnenti'}taslslseé

desirabl e. 3uch 18 Jobalt2 pedtageraate3 tobaplskiirand OfompiexesVaNTeobult with

PCT/ US99/ 22837, The above-di scussed and ot her, drawbacks and, defi ciepaes of
the art2hbr e PYFidiNesat BIPWNANRE nerpiadiies; hguinolines; sAquiRoliags i {PhAHC

recovery of polyamines such as ethylenediamine, crown ethers, aromatic or aliphatic
amine ethers such as cryptands, and Schiff bases, in combination with organic
co-catalysts such as terpyridines and quaternary ammonium or phosphonium

halides. In U.S. Pat. No. 5,498,789 to Takagi et al., the catalyst system consists



hydr oxyar omati ¢ conpound from an aqueous extract stream generated in 5

di aryl carbonate production, conprising extracting the aqued8susxpoeat
streamwith a solvent selected fromthe group consisting of anisole and

di phenyl carbonate, thereby effecting transfer of hydroxyaromatic conpound
from thevaguerdus extract streaminto the solvent. |npl eneRCAUSHN22887 t he
met hod of this invention substantially reduces both econom c and ;
envi ronnmental concerns in the preparation of diaryl carbonates. The process
is particulgrd faﬂﬁ&fdﬁ\ ésthpblRd! 8 RRE Yoref 1eRA S¥hpbiD ANleA0UERL ha g@%f act
stream generated i n di pheng car bonat e product i on DETAI LED DESCRI

THE | NVENTIs@kéctad frmy aquatatnar ycampeoridmafalidesi and queteiazy eptiosphoafimnon 15
refers to at | east one hydroxyaromatic conmpound present in a process stream
from di ar ylhadigesoand @pﬁpaaUytatmsf%ecwmros@ap@mdu ¢ compound conpri ses

t he hydroxyaromatic starti ng mat eri al used |n t he diaryl carbonate

production process a [ OX aro c resent
in a process streamfg‘g g?encé gﬁ@?f%ﬁe t%%;cf)‘f%ed %20 or
i mpuri t4 es. mﬁ&ﬁfbsb)éﬁéhgiuﬁb&x at'[\@ F@&'\Eéddnesof”@Yax‘%gC&alﬂ%matQé‘tcﬁ{ Atdin
limted to, coupled h oxyaromatfc conpounds cofpri Sing corrpoungs W th
mor e t han mmm;ﬂemmmtnreslofg:ataﬂystdraiageml)sd niwtdlspayd oogaatic predugtoands and

hal ogenat ed coupl ed hydroxyaromati c conmpounds, The hydroxyaromatic starting
material priFBF gr5cor%5h\¢ seast apf | commendslly nipplepmeriting lé?ﬂtyozg\@éltvér t han

o oy oraF @nﬁaﬁssdﬁé‘@sﬁ fneioRRs R4 BTl Bt EeBieY e,

fromany dig| 5@@3‘%% I QAURtd QRiIRVORESSel 3741 4
PCT/ US99/ 22837 g resen nrﬂl nvegrﬁl on1 ﬁgkfease %%gl:s%?baﬁe&égfl Cl 2eHr%g\?ex?cQ(x;\verey of

hydr oxyar ormtalystsuanpongntmand iwalcohwerted quatrosyardmatid staofing nmiateriai, xhur es
resulting fromthe production of diaryl car bonat es, preferably diphenyl
car bonat e. PATECHaT PSeN@bnpri ses treating an aqueous extract streamfrom5
the production of diaryl carbonates with a suitable solvent by

l'iquid-1iquid extract he agueo s ream may_the rther cled
or reclained, and thefth{)]%‘? E&?&T g?%é}‘fsﬂ‘é aﬁqﬂeﬂas’ nﬁ?ﬁ‘éerr}q ?’?%?j’

fromthe sqigﬁ@ﬁ yf QXarbdhitdemisdtres §1€éy el 18X aha@hLiedu 9fe>&fa@esﬁémenyl
carbonate m xtures with an 10 aqueous solution gives rise to an aqueous
stream containtaining) étammeabaitoib t6. @bt 2056 pheRABbogrick betwernaaboutg8ifatter i al
and between about 80% and _about 99% wat er. Dependi ng on extraction

condi t #%ns,abovs 99w evAtsr. e%ﬂu@%ﬁmmmwmﬁber EQImPpFise anefalsy éoatea

catal yst an nent as, wa l e

component o, Sl HeRE i RTIE TR hicBR et 1SRRI bR SRl a
extractant Sac&!iﬁbna&) ﬁ'ﬂ'léi@l Hﬁ&e§m¥ S@Jrﬁa%tarﬁﬂr(fe%t 3HS a&&s,%@c%iﬂ;ﬂ@x@t nts.
In accordance with t net'hod of the present vention, phenol i's rernoved
from these agents)heideshenthie angiral aquepwsiertracs. Bx¢ prasence ofepinenal fin these

di phenyl carbonate process by solvent extraction using a suitable solvent.
20 Dependi rAfIUEOYS qxrﬁ@Ct sHeansnmaynaferfesgswith syibsequsat ream@@#an@sptpfoa\ﬁct i on,

f d d i
uooudd ot Fisen R M@L@yx&ﬁb% S e
hydr oxyar Or@,ﬁfﬁe%ciﬁ’ﬁ@ﬂhqsanﬁuﬁ W?&&aﬁ@dcm 80RA4! foeri2ACRs! Gy- My
ver eno

al so be reco along w't he sol vent extraction 25 process,

dependi ng upriuckebr pn-edeamasems;mhmheé furtieer comphitaies disposhleofttier stedamg

solvent. It should be understood that ghenol starting material is the
Methods for the recovery of a hydroxyaromatic compound from such
aqueous extract streams would therefore be both financially and

25  environmentally desirable.



predom nant hydroxyaromati c conpound in any m xture of hydroxyaromatic
conpounds obtained in an aqueous extract stream from di phenvlg gaébooate 4
18 June 2003 WO 00l 37414 PCT/ US99/ 22837 production. Phenol preferably
conprises at |least 90% nore preferably greater than 95% and nost

pr ef er ablyo g§eaer khan 99% by wei ght of the total amount péTseg2837

hydr oxyar omat i ¢ conpounds present in the aqueous extract. The sol vents

ani sol e and di phenyl carbonate for extraction of aqueous extract streans
from di phe [ re essentially inmscible with water
and have agm%gﬁtﬁrm}%% enlgl at the extraction tenperature.
Preferably, phenol is 95%or nore soluble in the solvent, and water is |ess
than 5% sol ubl e Tha Adues@isvi@Rbd aind BeEhedXdradfacRY ArRITHEfAbHERs OEYRS abDr €
preferably, phenol is conpletely soluble in the solvent, and water 1 o0 is
| ess than arfe sbevidter by thkemstiodenf the prasneinventiomfot ¢hpeectvery of Bhe
tenperature qof the extraction y. be adjusted in order to increase the

sol ubi | i tyhhsgr%@wernaitw ?%P@Bﬂnaefﬁ?m THeAQURAKSNEXITaGt SRR egfrtedt bl e i n

ol ut i on nagey EEpHnaf® Bolbail 2Sahamli Sobfan il SRECHIRE sRiafl)
wei ght (or &chp SAtHL Q1 vBAY O aAtFNGh QHEa%‘giugi danlsisthn Plgmdisclar behat e 1s

preferred for ‘extractions at t enper at ures ve 80C, and is preferably used
for extractdipmermst! taehpestat thersbyeaffestinsmbeusfgod and about 11QC. Above 80C,

ol i 11 ¢y L QIRBFAC AR T FAASCuIoN Sx e Samm infh Qi sorva:
f d £ . . 80C
M gher (1 riFBIFREAAEERPE MR, rGHER A 8 e 3 B0RH Yty AORGE B, 1

(-37. 3@ fopcanyrRicddOhBlonMRhEcBnt&mRiiR ehdprepirhfioRbe dPAryl Barbbfates.
tenperature ranges of interest, and 25 water solubility in“anisole is about

1000 ppm afThe pooressrip paztiararly usefddor dlie Fécquieriv bf phedokfromaan aqueaus wel |
known in the art, being descrjbed, for exanple in "Science and Practice of
Li qui d- Li gfftgagbatreasy ggﬂ%r,a-te% gﬁp’hfnéfgﬂar?f’g&ﬁ R UsfioRohn- D. Thor nt on,

Cl arendon Press, 5 7 8 June 200 WO 00l 37414 PCTI US99/ 22837 Oxford (1992),

particul ar pgy Ltg‘fg[les@gpﬁ@&gﬁﬂrwwlbﬂporporat ed by reference
e

herein. Generally, liquid-liqui xtraction is effected by washing through
an aqueous extract that anount of solvent effective to cause phenol to
mgrate out of the adidresyplmaetiardmpuund he wetriacttenpréseat vevdnkiophase, 5
enpl oyi ng any of a number of contacting devices, such as a m xer-settler
uni t, 18n atpfes katispstene bydeaxyaremaliswpmpounsd present i a papcess SHEAMUOUS,

or continu pr S. u f .ague r Xtr ed, anount of
sol vent u;gr§,§n mfﬁ%gﬁ o‘fa-Fggrs‘%fqgg‘g%Od;ﬁ © éngllﬂﬁ zéyfﬁ%&gféagﬁ% e&bfrgar% ch wash
are enpiri eainbyisdetRé Kzaﬁ‘&ya%ﬁﬁﬁ@!sﬁ‘&tﬁ% D] AskAQNA tRS didYg] ealbRhld Ly Of
t0 phenol .in the solveht, the miscibility of the solvent wth water, the
production process and any hydroxyaromatic compounds which may be
present in a process stream from diaryl carbonate production as by-products
20  or impurities. Such by-products and impurities may include, but are not
limited to, coupled hydroxyaromatic compounds comprising compounds
with more than one aromatic ring, and halogenated hydroxyaromatic
compounds and halogenated coupled hydroxyaromatic compounds. The
hydroxyaromatic starting material preferably comprises at least 90%, more
25  preferably greater than 95%, and most preferably greater than 99% by weight
of the mixture of hydroxyaromatic compounds present in the aqueous extract

stream arising from any diaryl carbonate production process.



tenperature of the extraction, the cost of the solvent, disposal
requi.renents of the solvent, the required degree of phenol t&immedl008r om t he
aqueous stream the mxing efficiency between the two phases, the ease of
phase separation, and |ike concerns. Bal ancing of such considerations to
maxi m zewofobi3dieéncy 15 and/or renoval, in addition to traf§T&ISo8R283RA s
information from |l aboratory testing to a continuous or batch operation on a
| arge scale, taking into account phase densities and fluid dynamc
considerations, is WEht¢ pidsbnn ihhentidm | inaked pogsitdet efficiordr recovehe afrt .

Wil e the above nethod is directed to the renoval of phenol 20 from aqueous

extract sthyHREyFOMAtiStAFang meakeriabdromxaqreansae4teacky) of rsida; iphdnzas

b t luct | Wt is to. b ized that . th th b
ol oyed tBeHEEE B e FRRTSRR oy B e DRBRouRICTEAOH AuReRd
extract Stc.famtg.erl’h‘éeg\leftlﬁ&ﬁnc% ised &%%/tl[mlxg %hg?ﬂﬁéogxspéﬂ?ﬁss‘??eaﬁ " ded

that the requisife conditions of msci y ydr oxyaronati c conpounds

with 25 t egrbdaction®f stibyentarbenstes withcd buithble wflvémebeXidwatliqudsol vent
with water are nmet. Preferably, the hydroxyaromatic starting material is
95% or norexteastion! elhenaqueorostveam, magidtheatke furtherererycleshosyedaimed.e in

t he sol vent the extractiagn tenperature.. Even nor referably, 'the

hydr oxyar i e BYARRETEa0 st SheL bl e B esalasbbaoms Betorvatdy
material g, L ei&ly soluble in the solvent, and water is less than 1%
soluble in the solvent at the extraction tenperature. Such other diaryl
carbonate processes may enploy as starting materials hydroxyaromatic
conmpounds i ncl udi ng Sobvertyexdtiacfiopalfyarude idiplenyd danserchtp ohixtyrdsiwithaamat i ¢
nmonohydr oxy or pol yhydroxy compounds having from6 to 30, and preferably
from B0 t o AgiepHs sBlutinogiyes mse it ARtaqHeONS FIIeRIA CORININS: befvrardabouc| ude,

but are n Limtedat®, ;phenal. cresol . .xylengl,  resarcingl, hydroqui none,
napht hol | ¢S BRofE 20 pifReT Yare PG Rerid Al Bty & S iz ARG ene.

bi s(4- hydr /| - ' s

D1 5 4- hydrory aes| PepERage: én exfuliioh @nditions; the aguepus exast sream, oy o

nmonohydr oxyayg durthendemptisepextiacted qatayyqrrarideco-edtalysttdonppenatspsd agllt he
most preferred. The follow ng exanpl es are provi ded by way of exanple only,
and shoul dsnavatpeselable targanig tcomneorentpe ineluding | athent hydroxyaroprdicol i 5

val ueg_are_ wei ght, % val u ased on. the.liqui.d phase in, waic he phenol is
oresent - RS b AR BRI Ao s e U s bR BelA s Hbonat e
react i on Mielatiey 2EQREAIM RetdR08 BN The FRENDA OF BIE Brbsdi iAOBRiGN, WS
extracted 20 wt a§1.8 g of ani so‘f{?e at 25‘*?% ?er the?)g%sngl e1 extracti on,

t he aqueoyshdrayds renwivatdnfron .thddé phestbler rhetiel-eontaneidgbyqlieoms extract
chromat ography. EXAMPLE 2 937.4 of aqueous extract of a crude di phenyl

car bonat e §tEeRS 6h thiexdiphenyd oirBPnatey PIOCESS s yh sablend eKtractigrpsig a

carbonate, W 25.extracted with 300.5 g of anisole at 25C. After
extracti oﬁ‘“mgi’lec%?%tt e, with

20 Depending upon the reaction conditions in diphenyl carbonate
production, minor amounts of other hydroxyaromatic compounds may be
present in the aqueous extract stream along with phenol starting material.
These other hydroxyaromatic compounds, such as biphenols and halogenated
phenols, may also be recovered along with phenol in the solvent extraction

25  process, depending upon their relative solubilities in water and the extracting
solvent. It should be understood that phenol starting material is the
predominant hydroxyaromatic compound in any mixture of hydroxyaromatic

compounds obtained in an aqueous extract stream from diphenyl carbonate



the two phases still in contact with each other, the phenol level in the
aqueous 7 18 June 2003 WO 00/ 37414 PCT/ US99I1 22837 phase wesJuheSp3whi | e
‘t he ani sol e phase contai ned 10. 87% phenol. Then, 811.6 g of untreated
aqueous extract was added to the system allowed to equilibrate, and then
phase sepgydi®flqa( 1b88.62 g total aqueous phase, 360.88 g apdFOsHBEMASE) .
The aqueous phase was then separated and extracted with 5 301.6 g of fresh
ani sol e. The mass of the second ani sol e phase after this extraction was

arter thi P iEorTDhedS RN, RUBRRHER ket ol LRy Brle®
contai ned hak286RNAMA mcstESABIBIP Hdftet thadl 999 WaKhE A i f F%}aprude

di phenyl carbonate reaction m xture,” containing 8.14%p
di phenyl cambanabEhydamyaxdmatic edmpdundsprésentdh ttieplgeeplis erirbetnat e at 85C.
After extraction, the phenol level in the aqueous extract was 2.07% while

t he phenol |evel in the di phenyl carbonate phase was 15.63% as determ ned
by Iiquid 15 chromat ddeaplvgnts mheolesnd diphenyglraciongte fer cxBattionf Ag'e8he or nore

hydr ox ﬁar OUREdeCorfeQR %%@g@%h@%&é@ %Rﬁi@lgtid?ifaré)é’sseﬁﬁﬁﬂp ahdise®ihods, for

exanpl € i ncineration. xyaromatic starting material contained
in the ext{ag WakerSghdent nawabe d nts@mttmgmféhgnm{o\reﬂt tHYY etk £ d

met hods for 20 further use. Such nethods may °i ncl dde evaporation of the

sol vent, ctepspexhtireatPreferablyt, iphdnpdiio2§%r ormatore silabtd ity thaselvieat, ,and

di stillation, chromat ogrggﬁy, d i ke isolation and purification nethods.
In the couMaeergs lesoithan gro éﬁl:lﬂaﬁrlﬁf theasalyent Ak the AxtTaciionyempsrarsrat i c

whi on rmy BebE g SRR, pHehbE R s By Rb I e I SR R
procesy asisbpasPiiRshiqes safublEPE thd 8slveRl G Bs SavRtiesh haﬁ\?@mawmﬂé?
conpounds and hal ogenat ed hydroxyaromati ¢ conpounds. 8 8 June 2003 WHAT

| S CLAI MEDteintperaturd oftthedexitaatimroweay e adhysfedxiparordat ito cerpasenthd r om an
aqueous extract, stream generated in diaryl carbonate production, canprising
s extracti %ﬁsﬁb%& a&ﬁw&gfwﬁéé@*fme efalyentssage e@gﬁéé&a@& iy B t he
group consj st i ! | e re ef f |

transfer o %%@%o%a%n@%t?%g%ﬁghﬁ%gp%&% ﬁ %%?ggetl?ecguiﬂex% o Sé&f@é’%i nto

the sol Venhaviﬁﬁ bEbReshbodt o9 aﬁ{cahmdnm@@fa&arémomcarcﬁh?wrghé r@npound

conprises the hydroxyaromatic starting material in at |east 90 % by wei ght

of thdst ot sdlutionbaving edquistatenyacishigt)i c conpounds. 3. The met hod of claim 2,
wherei n the hydroxyaromati c conpound conprises the hydroxyaxomatic starting
material in greater than 95 / by weight of the total anount of

hydr oxyar omati ¢ conpounds. 9 5 4. The nethod of claim 1, wherein the

hydr oxyaromati c conpound is gheRal1 8 "Rt BodiPfef! @ B tlaBiond x\gerei n

. . cgrb
the solvent is diphenyl carbonate’and the extraction tenperature I's between

about 80C mmdperbnires 14D6ve 2@06C, Tared niy hprbfefably aiugedl for éxtthetiai nat he
solvent is anisole and the extraction tenperature is above about 5[err]C 9
. AhS. A@D Aemperaaré batve@eem@baat AS arghabout 110°C. Above 80°C, diphenyl

corl g sciiksabeetlabia alesliclon stbeal rhasl sakaelsbinles o oo

2] bo] ool caf kR Spehedl SaLRpRlCpLashe Fhm gl plétarkialaatagleel cal
~1 19" #HS B hiEdRired bévreDAbO W 3oa sid abderdmd sphiptee Ukl dinkGabga] ca] ca

] ca] ca] ca] ca] ca] ca] ca] caU] caU] ca] ca]ca] ca]jca]ca]calcalcalcal# /"> p(()N)).*
b++, S, |, , , températute),/ bédaie sf0ts 1aR~yteeping Poira{-8d13¢€] tar] pate ahisale)a] cal] ¢
aU] ca] ca] ca] ca] ca] ca] c_al ca]ca] ca] calca cag caj cal_é:ra] cal ca] cfa] ca] cal %aU] cal 2
23] 3u333 Anisole is miscible with ‘phenol in the temperature ranges of intefest, an

25  water solubility in anisole is about 1000 ppm at room temperature.

Methods of liquid-liquid extraction are well known in the art,
being described, for example in “Science and Practice of Liquid-Liquid

Extractions,” Vols. 1 and 2, edited by John D. Thornton, Clarendon Press,

5
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an agitated column, or similar device, in a batch, semi-continuous, or
continuous process. The amount of aqueous stream extracted, amount of
solvent used, number of washings, and length of time required for each wash
are empirically determined, depending on such factors as the solubility of
10  phenol in the solvent, the miscibility of the solvent with water, the
temperature of the extraction, the cost of the solvent, disposal requirements of
the solvent, the required degree of phenol removal from the aqueous stream,
the mixing efficiency between the two phases, the ease of phase separation,
and like concerns. Balancing of such considerations to maximize efficiency
15  and/or removal, in addition to transfer of this information from laboratory
testing to a continuous or batch operation on a large scale, taking into account
phase densities and fluid dynamic considerations, is well within the skills of a

practitioner in the art.

While the above method is directed to the removal of phenol

20 from aqueous extract streams derived from reaction mixtures arising from
diphenyl carbonate production, it is to be recognized that the method may be
employed to recover different hydroxyaromatic compounds from aqueous
extract streams derived from other diaryl carbonate processes, provided that

the requisite conditions of miscibility of hydroxyaromatic compounds with

25  the extracting solvent, and immiscibility of the extracting solvent with water
are met. Preferably, the hydroxyaromatic starting material is 95% or more
soluble in the solvent, and water is less than 5% soluble in the solvent at the

extraction temperature. Even more preferably, the hydroxyaromatic starting
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in the solvent at the extraction temperature.

Such other diaryl carbonate processes may employ as starting

materials hydroxyaromatic compounds including monocyclic, polycyclic or

5  fused polycyclic aromatic monohydroxy or polyhydroxy compounds having
from 6 to 30, and preferably from 6 to 15 carbon atoms. Illustrative
hydroxyaromatic compounds include, but are not limited to, phenol, cresol,
xylenol, resorcinol, hydroquinone, naphthol, catechol, cumenol, the various
isomers of dihydroxynaphthalene, bis(4-hydroxyphenyl)propane-2,2,a,0’'-

10 bis(4-hydroxyphenyl)p-diisopropylbenzene, and bisphenol A. Aromatic
organic monohydroxy compounds are particularly preferred, with phenol

being the most preferred.

The following examples are provided by way of example only,
and should not be read to limit the scope of the invention. All phenol %
15 values are weight % values based on the liquid phase in which the phenol is

present.
EXAMPLE 1

55.2 g of aqueous extract of a crude diphenyl carbonate reaction

mixture, containing 4.06% phenol and no diphenyl carbonate, was extracted

20  with 11.8 g of anisole at 25 °C. After the single extraction, the aqueous layer
contained 1.14% phenol as determined by liquid chromatography.

EXAMPLE 2

9374 g of aqueous extract of a crude diphenyl carbonate
reaction mixture, containing 4.13% phenol and no diphenyl carbonate, was
25  extracted with 300.5 g of anisole at 25°C. After extraction was complete, with

the two phases still in contact with each other, the phenol level in the aqueous
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equilibrate, and then phase separated (1688.62 g total aqueous phase, 360.88 g
anisole phase). The aqueous phase was then separated and extracted with

5 301.6 g of fresh anisole. The mass of the second anisole phase after this
extraction was 314.5 g, and that of the aqueous phase was 16734 g. The
aqueous phase after this extraction contained 0.19% phenol, while the anisole

p'hase contained 4.12% phenol.
EXAMPLE 3

10 196.2 g of aqueous extract of a crude diphenyl carbonate
reaction mixture, containing 8.14% phenol and no diphenyl carbonate, was
extracted with 66.1 g of diphenyl carbonate at 85°C. After extraction, the
phenol level in the aqueous extract was 2.07%, while the phenol level in the
diphenyl carbonate phase was 15.63% as determined by liquid

15 chromatography.

The extraction solvent containing one or more hydroxyaromatic
compounds may be disposed of by standard methods, for example
incineration. Also, the hydroxyaromatic starting material contained in the
extraction solvent may be isolated from the solvent by standard methods for

20 further use. Such methods may include evaporation of the solvent,
crystallization of the hydroxyaromatic starting material, distillation,
chromatography, and like isolation and purification methods. In the course of
isolation and purification the starting hydroxyaromatic compound may be
substantially freed of any other hydroxyaromatic compounds which may be

25  present at the end of the diaryl carbonate production process as by-products
or impurities, such as coupled hydroxyaromatic compounds and halogenated

hydroxyaromatic compounds.
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2. The method of claim 1, wherein the hydroxyaromatic
10  compound comprises the hydroxyaromatic starting material in at least 90% by

weight of the total amount of hydroxyaromatic compounds.

3. The method of claim 2, wherein the hydroxyaromatic
compound comprises the hydroxyaromatic starting material in greater than

95% by weight of the total amount of hydroxyaromatic compounds.

15 4. The method of claim 1, wherein the hydroxyaromatic

compound is phenol.

5. The method of claims 1 or 4 wherein the solvent is diphenyl
carbonate and the extraction temperature is between about 80°C and about
110°C.

20 6. The method of claims 1 or 4 wherein the solvent is anisole and

the extraction temperature is above about 5°C,



