[\ e3e*HEl "A6T27" Treatnment of waste waters containing conmon salt for
use in chlor-alkali electrolysis The present invention relmﬂﬁmmmmummmmtcess
for the 5 treatnent of waste waters containing common salt il ed
“in that, by a specific sequence of acidification, extraction, abksatisation

and stripping steps, an aqueous common salt sol uti
be used di r E¥eayment af waste waters cpREaiping;go £ lise

conmon sal t . $,0bL {084 bHeRRBY14BEYi cal processes, for exanple in the
i nt erfaci al —porycomuensatT o process for the production of pol ycarbonate,

or in the production of diphenyl carbonate, 15 also by the interfacial
polycondenSﬁéion grocess, an .nan¥ ﬁt@er %henical reac%%%n %n whi ch common
salt is forme8 BFFEEPFy 8V hdPPeltr g Eer FPelgP 8RR8I O™ Créni stry and
Physi cs ef PokyeaehenatesastRolyrersRevnewsnivegl doBmdn lkatersci ence
Publ i shers, New York, London, Sydney 1964, 20 p. 33 ff.). To purify these
wast e wat er shawaayendsheds naitdail r 8¥dy RREGAR fi§usRIdENE€eyCtacti vat ed carbon
adsorption, _di.still.atian, r Is or, nal.ysi-s. il.e dit, jis true 25
That {he pufitied vaste et Sre dEhe e RFLea Fron aet et Pies. “the
wast e wat er sitepsevent heguess sursuirpbablse 1f-oisoilptiodudtsi o tiadned,hehich

environnent owing to the co n salt remaining., |t is particularly
problenaticFaPoP%e%§ﬁ6I@}rﬁnqﬁﬁélﬂa§péoﬁé€gkag§ Fh@F%&ﬁ@gvlﬁﬁto fresh water
areas, which 30 may still be used for the drinking water supply. The
question therefore arises of how these waste waters could better be

el i ni nat ed. Wa@ssepussell €oaslRdNiion WOINErhsats dse APhéddafadtle MAdters in
chlor-al kali_ el ectrol ysis. 2 i I a hat . f.i 1.y, the
environnentCRgﬁﬁﬁa%opxgg%ﬁgﬁﬁdtégﬂm%?%gﬁ%% ggl?h%ng%ggggﬁﬁ%f¥'resources
woul d be spacegcandchkus iawpricersisalf crosthe @lrecusadec. oF For use in
chlor-al kali electrolysis, however, only waste ters containing}virtually

excl usi vel y PORYGRILROEEE rafiTons 418 HFHANHITE OWedt SIRISENS SRSy ot her
ani ons and %E%%nbg IPRUG IS S FAUSh  tRAnRIR ke tSWr ghldkddLated many

bef or ehand. Waste waters arising from pol ycarbonate or diaryl carbonate
product i on, ofthe rexaepliealalrs@admna firc atiohatcenforomagiiosde @ Mmad ol ysi s
in addition to c n _sal t..congcentrations of 0% ddi t apart
fromthese f&%° %@gfﬁrc lsné:ﬁl‘trse,cccg ga(rﬁflc' :ém?ur iséhg%lglr’e S%gﬁ%?eert e(r%lrt.l'Y.d Thus,
resi dues of ppReN@lss oFr HailslmIrst ecAt, alPestynand Reolivest, arclwsid |9, present.
Al'l these inpurities would have to be reduced to a mninumto e use in
chl or - al kal iIndlegseigngs £ypddshnss, Ay thrs}{'krIr&Nr?qu‘r'orﬁY@g{eA’l 6 790
that dilyte sob%t%gng that are fornmed can be treated by reactive extraction
steps in such a way t'hat a recyclable concentrate of certain conponents is
obt ai ned. However, no conplete solution is 25 disclosed for all solution
streans that are f.q . Al'so, nothing is said ahout,a possible

purificati otﬁpooﬁuarﬁlé’g%g“% &P S ot ﬂaﬁ}yné“egcglrﬁ%sn agrgﬁ tahf 5 Use in

chl or - al kal ixreIweGt relarsias S3Q Sidadaratet hedoaf ddsatpenin by neans of

physi cal extraction steps are also known to the,persq&ﬂigijled in the art

(cf. e.g. Udidrdd atd@ol spediacioon mutzqnglysis. W it 1is true

25 that the purified waste waters are then freed from most

impurities, the waste water is nevertheless unsuitable for
introduction into the environment owing to the common salt
remaining. It is particularly problematic, for example, if
the waste water is introduced into fresh water areas, which

30 may still be used for the drinking water supply.

The question therefore arises of how these waste waters
could better be eliminated. One possible solution would be

to use these waste waters in chlor-alkali electrolysis.

L
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-'3 Chenistry, volunme B3 page 6.3'to 6.6). Here, however, only dilute waste
wat er 'streans are purified by extraction nmethods in such a way that the
inpurities are converted to nore concentrated sol utions, which can then be
" disposed of 5 substantially nore easily or cheaply. It is known from DE-A
195 10 063 that waste waters fron1reacti§?s contai ning conmon salt, e.g. as
arising fromthe interfacial polycondensdti on processes for pol ycarbonate
or 10 di phenyl carbonate synthesis, can be treated by neans of a reactive
extraction after acidification in such a way that a solution suitable for
i ntroducti ofihiat eovhe wawhr shatnt fissobvai AeE. envirsnaess pelAtedosubet hat
this solutign, cap.he, ysad hn cBhorzahkabioalect robysis Akt ehusul kabl e 15
concentrati on. Wever, 't he process deScribéd“fhere I's not suitable for
directly prephdedgaadsehuti eawt hatersaduicbabkeaflep wseeidn chl or - al kal
el ectrolysis. The | oad of organic residues still present after this process
woul d al so be concentrated during a concentration step and thus the 20
sol uti ongwophd Recomk WRsWitabkgifioe1ebkebigkkal i neleekio! yeily. wEver in the
sol ution obtainable by this process w thout concentration, the |oad of
organi ¢ resiwdbesswoahtiasnilkb bértoelhiygkxrdugd@etlie chdlogtides i@ Raons
menbr ane process for. chlor-alkali electraolysis th i ferr 25 t oday.
Thus, DE-A 185 iBlSQQESnI@aaFgcW8§§§sw58p5%ﬁ§%895%%FF% §%§fﬁfw§€ﬁ% of
preferably srb@Qippinpatidtekeastt34nhpp@fonet be exdanpbey. thesedvast e
waters woul d not be suitable for use in chlor-alkali electrolysis. 30 These
known proceb8éSrEBANfhe treatnent of waste process waters therefore do not
| ead diggctly to a solution containing conmon salt that is suitable for use
in chlor 4 alkali electrolysis, particularly by the nmenbrane process.
There is al Beshe iwadiecat ronstihgt firome polly chebpoasieblod 198 aguhi @perbomiag e t h
the aid of the technaol ogi es avail.able.up to the present. the basis of
the prior aPFPdPﬁ§F8P0r§Prtﬁéaﬁﬁﬂééta&F8sEOS%a&akfﬁé%gvgﬁgggﬁéogh i mpr oved
treatnent ppaeegentohyWasteswat emns seentaion g eofmon Salltt, which leads to

solutions containing common salt that are suitable for direct use in
concentrations of 2 to 20%. In addition, apart from these

15 inorganic salts, organic impurities are also present. Thus,
residues of phenols or bisphenols, catalyst and solvent are
still present. All these impurities would have to be
reduced to a minimum to make use in chlor-alkali
electrolysis possible.

20
It is known from EP Al 0 396 790 that dilute solutions that
are formed can be treated by reactive extraction steps in
such a way that a recyclable concentrate of certain
components is obtained. However, no complete solution is

25 disclosed for all solution streams that are formed. Also,
nothing is said about a possible purification of a waste
water stream containing common salt for use in chlor-alkali

electrolysis.

30 Similar methods of treatment by means of physical
extraction steps are also known to the person skilled in

the art (cf. e.g. Ullmanns Encyclopedia of Industrial



10 chlor-alkali electrolysis, and to as conplete a use as possible of the
partial streams with the snall est possible quantities of waste being
obtained. Surprisingly, it has now been found that waste process 15 waters
contai ning conmmon salt can indeed be treated in such a way that the
remai ni ng common salt solution can be us directly in chlor-alkal
electrolysis in that the waste process water 20 - is acidified with HCL and
degassed - then extracted with an organic solvent, - the aqueous phase is
al kal i sed and - stripped with steam 25 The process according to the
i nventi on aEheBv6§rihe VPEFeWPRg PagEpSi-Si #§ &dPant AGES c SiIppEVed ~wiorH Yt he

Known Procegsen 8l , b cPiial Akl eknaTe o5l 90lul bon Slibainad,can be used

directly in electrolysi's; concentrating 1S not necessary. In the case of
menbr ane el eethokysiis, ssaht apweiyf itbatti ahel Smparliciger arecessarey tamd tiohe
wat er can be recycle .and water quantities are reduced. 3. In

d. 5 2. Salt
the case of TEEhERVECRATBERSL & S Gduat o™ :he SATpItOR Feartohated 85 dues

present as anpisRUEILY 1V rihe wastie Wwatel-nakg1§onverted to phenol during
the 5 extraction. 4. Thé extracted phenols can be reused as a raw materi al
in the synthesis. 5. Only small quantities of waste water remain, which

e LS o "SI DR IR POc RS S an e B g (ot |
t he treat edreaste onat eonits ibenewSthrepmsand ,t lkusgy .belsow il rap fdosatihen
limt of the COD process. The val ue cannot therefore be determ ned 15
accurately Bageggap§a&epyqxﬁﬁndensatlon processes for polycarbonate or
10 diphenyl carbonate synthesis, can be treated by means of a
reactive extraction after acidification in such a way that
a solution suitable for introduction into the environment
is obtained. It is also pointed out that this solution can
be used in chlor-alkali electrolysis after suitable
15 concentration. However, the process described there is not
suitable for directly providing a solution that is suitable
for use in chlor-alkali electrolysis. The load of organic
residues still present after this process would also be
concentrated during a concentration step and thus the
20 solution would become unsuitable for chlor-alkali
electrolysis. Even in the solution obtainable by this
process without concentration, the load of organic residues
would still be too high to use the solution in the membrane
process for chlor-alkali electrolysis that is preferred
25 today. Thus, DE-A 195 10 063 only discloses waste waters
with a COD value of preferably < 100 ppm, or at least

34 ppm in the examples. These waste waters would not be

suitable for use in chlor-alkali electrolysis.

30 These known processes for the treatment of waste process
waters therefore do not lead directly to a solution

containing common salt that is suitable for use in chlor-



.'8. Content of phenolic inpurities < 1 ppm of phenol < 0.3 ppm of
bi sphenol below the imt of detection, catalyst residues < 1 ppm and
organi c solvent < 1 ppm 20 According to the process of the invention, the

“waste water fromthe reaction is first acidified with HO, preferably with
commercial 37% aqueous acid, to a pHof 1-5, preferably 3 to 4, especially
preferably 3. The carbonates are thus corfverted to carbonic acid, which
escapes as a 25 gas. It is possible for the carbonic acid to be recovered
in order to be converted to COin a reforner. Phenolic anions are al so
converted talkhéiceirespoidisng,f peetphedekily ognpoendsenb3@ntheraciedisc
solution is_then brought into contact with _an _extracting_agent. al ar
organi ¢ sol VBREE, T8ulhS8se. dpdﬁﬁﬁﬁﬁpgnékéﬁl 3Fi ﬁg}ﬁgh or &S%r‘? té)%gA%P a
mxture of Lhgikwe, thi€ WhBK met Byl bsobukykckahene)ies etherapreefigr ably
met hyl ene chl oride, chl orobenzene, or a m xture of the two, can be used as
t he extract trgtagentresanter natively, an insoluble base, preferably
| ong- chai.ned tertiary am nes, 5 such as e.g. alamne or triisooctyl anm ne,
parti cul grl y triisooctylam ne, can be used as the reactive extracting
agent, di ssohvedel baisier bfapoleapranganire ,saheertfeoresucheasbg.egt petosel eum
fractions, Shell-Sol AB, for _exanple, being preferred. However r‘l]ysi cal
extraction Ritt RakA8et 2¥RgaAPd €16 s gMPERys S £ T5RES e(?.roﬁ?rs’lsngfqrﬁi gste
extraction, ,the Bhenakiag ng P UL aRA 19t Neh 10hJaRIae SC AP WAL i) T empved
fromthe aqueous solution. This extraction takes place in several,
preferably 4oh0aistegscommosr ssdttt [thed @ cextridetilen fogl ghirechridterdbl v
extracti,ogn col.ums, .particul arl preferably p cke j eve tray
col urms,l%car?%l%grﬁs?el a?L(%r etclﬁcgrﬁéﬁégg’é, %é]?d. acte&. é.s gg&%ﬁ”egaec%e%s%;la%
Engi neeri ngpdardpaek o fMeGeawahitilal Newe¥arsk wit99%hel Hmdd ltes tlpokEitAerati o
of organi c phase to aqueous phase of 5:1 to 1:5, preferably 3:1 to 1:3,
especi al |y greneddiiey P Wasdgdd RGN fre or gani ¢ extraction phase
obtained is then re-extracted with an aqueous sodi um hydroxi de solution in
a concentration of 1 to 30% preferably 5 to 20% NaOH. The 25
al kal i ne- aqecps ipiase vi,s s éd sa cex threaat ifrag negdita theves tien X &iqffi ficantly
smal l er quantity in order .to achieve t hi_ghest, possi bl enol .
concent rfat i RS SR (& T A h TGS ussa{c}reicasceagl ATES eldcs)sooef tgrqe%gcoét}g 1‘;}% i
hydr oxi de s@l wayorHae ar@ganicnaihase; eforakautsalitbGdlmtlid00hn preefereabl y
1: 400 30 to 1:1000, would suffice for the extractioon with ueous sodi um
hydr oxi de s@iREEEY e Prledid kel & Homewers S débé:rﬂftorﬁi%é”asw
concentrati h |.,in the organic phase to be worked up, as this is
a reactive )%tO%faecSlt%i gvrr]?lctlenIl whi ch approx. 1.1-1.5, preferably 1.2-1.3,
particularly preferably 1.25 nol NaOH per nol phenol have to be used.
Accor di n2gol y, the quantities have to be adapted to the

is acidified with HCl and degassed
- then extracted with an organic solvent,

- the aqueous phase 1s alkalised and

- stripped with steam.

25 The process according to the invention achieves the
following surprising advantages compared with the known

processes of the prior art:

1. The salt solution obtained can be used directly in
30 electrolysis; concentrating is not necessary. In the case
of membrane electrolysis, salt purification is no longer

necessary and the water can be recycled.



.5 concentration of phenol in the organic phase in each case. In order to
achieve a mscible ratio, however, which does not exist with ratios of 1:50
to 1:1000, sodium hydroxide solution is circulated, as a result of which an
~actual ratio of circul ated sodi um hydroxi de solution to organic 10 phase of
approx. 1:10 is achieved. A parti al streg£1is removed fromthe circul ated
sodi um hydr oxi de solution, which is replated by fresh lye in each case. The
ratio of renoved partial streamto quantitative stream of the extracted
organi ¢ phase now corresponds to the ratio 15 nmentioned above. The aqueous
extract obt &i.n¥l thered camtde durnheties eatedredu¢edover phenols. A

preferred t hod consists | arryin e i 1 sodi um
hydr oxi de s "t} oérzlh“”? n“iwo S a&gle%b&!ll%ﬂfgé{%kﬁggb%%sﬁg(%(g(?ér}%%:?ﬁbwcé?ep,
extraction i s pesHeiyedcasbeescs i bedi aboyep e tdnana aqaeouspsoiit unin the

hydr oxi de/ phenol ate solution, which js forned fromthe renpved parti al
stream of the %aERdV25RF REF oFCRYRBCCHi R PRRAAHITEF BRI oF "Bxtra NaOH to
re-establi sh g, gopcepigsation of 1 to 300, 25 preferably 5 to 20% NaCH. The
partial streamformng at this stage is fed directly to phenol recovery and
a correspondi.nMheuant fayted soenahs hgan oxe decsotdt #onaf rarm nakeséadbndn st age
is fed back in_as fresh lye, with the addition of extra NaOH to
re-establish at%%n%%%??%ﬁ?%h of 1 30 to 300, preferably 5 to 20% NaOH. In

the second exte@r)i&fabl ePuakitasti on wssperfiotsedrasadescrhbed above with
NaOH at a concentration of 1 to 300, greferably 5 to 20% NaCH, 8 the
removed parti aperefehin Bee ngny epPaBedtwi th fresh Iye and this parti al

stream yth t Liion ofnexitg LPafEaeni ahbishtReCQBEERET ati on of
lto 306$ﬂpgef@§%§?€6%éto g%% thH,B?gB%edaFnto t he firstestage as fresh 5
extracti ng agemmpdsenhe fenovedcpavei aktseéceademiromthe first stage, a

concenttated, ARHe04S: gLIak 12 solull o ol peglenclales |a;abtalned, irom
below 30 ppm and thus below the application limit of the
COD process. The value cannot therefore be determined
15 accurately but it is very low.
8. Content of phenolic impurities < 1 ppm, of phenol
< 0.3 ppm, of bisphenol below the limit of detection,

catalyst residues < 1 ppm and organic solvent < 1 ppm,

20 According to the process of the invention, the waste water
from the reaction is first acidified with HCl, preferably
with commercial 37% aqueous acid, to a pH of 1-5,
preferably 3 to 4, especially preferably 3. The carbonates
are thus converted to carbonic acid, which escapes as a

25 gas. It is possible for the carbonic acid to be recovered
in order to be converted to CO in a reformer. Phenolic
anions are also converted to the corresponding free

phenolic compounds.

30 The acidic solution is then brought into contact with an
extracting agent. Apolar organic solvents, such as e.g.

methylene chloride, chlorobenzene or a mixture of the two,



.'separated in a sinple separating vessel. In this way, an 10 upper phase
cont ai'ni ng about 900 of the quantity of phenol is obtained, which can
either be used again in a synthesis (e. g. DPC) or otherw se disposed of.

" The ot her phase consists of an aqueous conmon salt solution, which is
slightly | oaded with phenol and is fed back into the waste 15 reaction

wat er to be worked up. The content of phé%olic conpounds in the organic
phase is reduced to less than 1 ppmby this re-extraction. The organic
phase freed from phenolic conpounds in this way is 20 fed back into the
extracti on HiBKhémwabyé rneabuicgh Wweteneasoanetkeracpirrgeagénty. The

t wo-stage re-extraction.can be designed e.qg. in_the form of
counter-curP@ﬁ?yiﬁPﬁaERQBH}d?heggipgpgprﬁgFVoﬁ§ 8r BLEFEFEr 861 v Se S med
in a mxer gghtheruseddasasndessriirieding Reeny'. s aCherneali vengi, neering 25
Handbook, McGaw Hi ||, New York, 1999, 15-22 to 15-29. The extracted waste
process wat énsednbaenPageconmshesably Largscyafpredd tRrSmPpeRBEESand ot her
organi c ¢o d .S .ho Li sed it .sadi raxi sol ution
at “any 30 coasinerar on. T12t 7 385 et R T Y YR e bty B 12
and stri ppedrwithostgdamanel- 4anpbef esabl ps2t3e paetitdwlearxy rpicagfiegabl y 2.5
bar in a stripging ¢olum, cf. . 9 g.%. "azeotropi.c di tilkation" in
Perry's CheRPEAIF EAGEREer Ay tRartdb ok SPREEFaR AP REW ISR, $668, 2F3- 68
to 13-75. Theyquapkiby<0h $heaMikesthenauanitivly aef, Felutixampie beesthigi pped
isinaratioof 1-5, preferably 2-4, 5 particularly preferably 3-3.5 to
100. In thi prsfeprebot Howkeecat ahystl cadd exfte acddiodualt tdolnemt Srdandfoved.
The top.gases.fromthe columm therefaore contai taly a resi.:dua
solvent}%aréoégﬁaéﬁséﬁ gﬁg%ggﬁe%é gglﬁgc%ﬂﬁ%tgxgﬁgcggﬁi e?%? ?%f@?ﬁ&%. The
bot t om pr oddehpbsndspunhe eaman ok@asdldt conpwinas, awli clereare chdwdre theed
directly in chloral kali electrolysis. The content of residual organics in
the conmon §4NECES| §OLHT HMeatlddSi #XEHAS ey FékSSoPéﬁcﬁ?éPeEQM%%a ‘0.1 15
ppm bi sphepQlgang16atahyst ieidues &an Jae thergel he dateatiesh and the
resi dual content of oOrganic solvents is < 1 ppm preferably < 0.1 ppm All
the steps i motlhiengropess eacddrndiend tas tilea icplawnison P20 tdrcall afmivess

expressl.y descri bed .ot herwi se, perfor . t tyr el the | st
boiIingléoiﬁfegﬁrﬁﬁéyégp&gﬁggpﬁ§§§cfﬁﬂgggﬁkgaggegﬁgxﬁﬁlefgaf%%gp e#?%%F
pressure. |fforeeassapyurpiewsVvelt,, tehe . .steps ycan Calesd dad merdioresad rat

t enper at ures above these tenperatures with pressure 25 a%kysted(gcgprdingly

at the saneHengpook, McGraw Hill, New York, 19599, 15-44 15-4
ratio of organic phase to aqueous phase of 5:1 to 1:5,
preferably 3:1 to 1:3, especially preferably 1:2, is aimed

20 for.

The organic extraction phase obtained is then re-extracted
with an aqueous sodium hydroxide solution in a
concentration of 1 to 30%, preferably 5 to 20% NaOH. The

25 alkaline-aqueous phase 1s used as extracting agent here in
a significantly smaller quantity in order to achieve the
highest possible phenolate concentrations in the alkaline-
agueous phase. A ratio of aqueous sodium hydroxide solution
to organic phase of about 1:50 to 1:1000, preferably 1:400

30 to 1:1000, would suffice for the extraction with aqueous
sodium hydroxide solution. The precise ratios, however,

depend on the concentration of phenol in the organic phase



The folfomﬁng di agrans are intended to illustrate the process according to

the invention, and the re-extraction explicitly, wthout, however, limting
the subject nmatter 30 of the present invention. 10 Exanpl es: The
foll owi ng exanples are intended to illustrate the present invention, but

w thout restricting it: 5 Exanple 1 A mas}e wat er from di phenyl carbonate
production contai ns 200 ppm phenol, 30 ppm et hyl pi peridine (EPP), 2 ppm 10
di phenyl carbonate and 0. 250 sodi um carbonate. 98 kg of this waste water
are brought to pH 4 with 2 kg of 37% hydrochloric acid and degassed. The
resi dual cofieeher apirésdotivcaportitie ileng ﬁ@apé§§etﬁéﬁrﬁﬁﬂlﬁmnﬂnlwhﬁﬁms

solution is gﬁggxexﬁr cteg %6% %ﬁglﬁlgnlcgluggh %%ﬁ n length, 0.05
a~ the

metres in diametéer an mnth sieve at'és "usi'n uantity (weight
ratio) of npthykeaelghllorisdewol20adie pplremoll eoraeit hatvieortd et hesawast e
wat er after _the extractlon colum is < 200 ppb. The ratio, of ste water to

extracting 2GEREIERELHyI ERE CHRELLE)SS; §afelt°2§eTﬁ§aPé§€IFFh§ kg of

sol vent, SCOQEﬁb@hQQa@QanB@‘%%e@%@n9h d bryanikPPnelsd RReRdcrcakkenat e,
are then reextracted wth 20% sodi um hydr o0xi de solution in 2

m xer - sett| énsoirdea @@uﬁp@ﬂEW@r@eﬁuSGﬂ@d@sgatI@e hevexeractvhishewesal i sed
R A A L AN o o
493 g of aquecqusiphase afiechedtlagk alsnto riehelfr esh whdsie aWﬁbetu&tl 11

ratio of circulated sodium hydroxide solution to organic

10 phase of approx. 1:10 is achieved. A partial stream is

removed from the circulated sodium hydroxide solution,

which is replaced by fresh lye in each case. The ratio of

removed partial stream to quantitative stream of the

extracted organic phase now corresponds to the ratio

15 mentioned above. The aqueous extract obtained here can be

further treated to recover phenols.

A preferred method consists in carrying out the re-
extraction with sodium hydroxide solution in two stages. In

20 the first extraction step, extraction is performed as
described above with an aqueous sodium hydroxide/phenoclate
solution, which is formed from the removed partial stream
of the second extraction step, with the addition of extra
NaOH to re—-establish a concentration of 1 to 30%,

25 preferably 5 to 20% NaOH. The partial stream forming at
this stage is fed directly to phenol recovery and a
corresponding quantity of sodium hydroxide solution from
the second stage is fed back in as fresh lye, with the
addition of extra NaOH to re-establish a concentration of 1

30 to 30%, preferably 5 to 20% NaOH. In the second extraction
step, extraction is performed as described above with NaOH

at a concentration of 1 to 30%, preferably 5 to 20% NaOH,



. ‘the beginning of the extraction. 50 kg of purified, watercontaining solvent
are fed back into the extraction. 100 kg of ex~racted waste reaction water
fromthe 5 extraction are then stripped in a stripper with 3.15 kg of steam
~at 2.5 bar. 1.03 kg of EPP and met hyl ene chl ori decontai ning water renain as
top distillate, which can be fed back into the synthesis. As bottom
distillate, 102.3 kg of an aqueous commor? salt sol ution remain, wth 15-180
comon 10 salt and < 1 ppm EPP and < 1 ppm nethyl ene chloride. The COD is
28 ppm and can therefore no | onger be reproducibly neasured, as the
sensitivitytbk temowmethedritd ailnsafrkiasi detingTherhiegle INadit he desit lofe t he

solution al so 15 l.eads to hi gher. _readings o._t .t he t ual i
significantF?dl Réﬁ.par%iaglgF§§a?f Klﬁgoggésa gﬁ%ﬁﬁg ﬁﬁfﬁgﬁégfﬁgﬁmifo

chl ori de- cortainirtag1Wast & wahers twhitdlbnceordt ai roaciods, phagesaang ol vent 5
resi dues, characterised in that the waste waters are worked up by
aci di fi cati &R, 28Gb¥eQHent Sexedadtiton thel Kdrissasitédcaid <555pi ng. 2.

Process accardingiqqChalml, aghamnacterised ipathal 1Q.he washe vt ers
originate fromthe |gte faci al polycondensation process for polycarbonate

or di phenyl feasbosabgepr adgonicen.t r3.t el oeasis cascarddiadg neo sellaitmon, of
characteris in tha 5 carbonates are first renoved by acidification and
degassi ng. E%ePpggggéaigéoﬁﬁiﬁﬁ%ﬁ “@%ai$ﬁ°P gﬁéF&b%@Figé ST that the
phenol i ¢ angoehRer L9 Gamig < RRAURAS sare onemaved H2Q by raxiy actd @z wi th
solvent. 5. Process according to claiml1, characterised in that the acids
are renoved SEpagrtedctinod WK Usa$ePaing td nde FESiSEE -exiy ddtiSo 225 a6
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consists of an aqueous common salt solution, which is
slightly loaded with phenol and is fed back into the waste

15 reaction water to be worked up.

The content of phenolic compounds in the organic phase is
reduced to less than 1 ppm by this re-extraction. The
organic phase freed from phenolic compounds in this way is
20 fed back into the extraction of the waste reaction water as
an extracting agent. The two-stage re-extraction can be
designed e.g. in the form of a counter-current extraction.
These re-extractions are preferably performed in a mixer-
settler, e.g. as described in Perry's Chemical Engineering

25 Handbook, McGraw Hill, New York, 1999, 15-22 to 15-29.

The extracted waste process water containing common salt,
largely freed from phenolic and other organic compounds, is
now alkalised with aqueous sodium hydroxide solution at any

30 concentration, e.g. 1-50% NaOH, to a pH of 7-13, preferably
8-12, and stripped with steam at 1-4, preferably 2-3,

particularly preferably 2.5 bar in a stripping column, cf.



sol ution and subsequent neutralisation of the agueous re-extract. 8.
Process according to claim7, characterised in that 5 the re-extraction is
performed in mxer-settlers. 9. Process according to claim?7, characterised
in that the re-extractions are performed by the countercurrent principle.
10 10. Process according to claim?7, charéact erised in that the
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9! 10% o0& () - he synthesis reaction. The bottom produ is a pure common

10 salt solution, which can now be used directly in chlor-

alkali electrolysis.

The content of residual organics in the common salt

sclution treated in this way is < 0.3, preferably < 0.1
15 ppm, bisphenols and catalyst residues can no longer be

detected and the residual content of organic solvents is

< 1 ppm, preferably < 0.1 ppm.

All the steps in the process according to the invention

20 are, unless expressly described otherwise, performed at
temperatures below the lowest boiling point of the solvents
used in each case and under atmospheric pressure. If
necessary, however, the steps can also be performed at
temperatures above these temperatures with pressure

25 adjusted accordingly at the same time.

The following diagrams are intended to illustrate the
process according to the invention, and the re-extraction
explicitly, without, however, limiting the subject matter

30 of the present invention.
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A waste water from diphenyl carbonate production contains

200 ppm phenol, 30 ppm ethylpiperidine (EPP), 2 ppm

10 diphenyl carbonate and 0.25% sodium carbonate.

98 kg of this waste water are brought to pH 4 with 2 kg
of 37% hydrochloric acid and degassed. The residual

concentration of carbonate ions is less than 200 ppm.

15
This solution is then extracted in an extraction column 5
metres in length, 0.05 metres in diameter and with 50 sieve
plates using ha.f the quantity (weight ratio) of methylene
chloride.

20

The phenol concentration in the waste water after the
extraction column is < 200 ppb. The ratio of waste water to

extracting agent (methylene chloride) is 2:1.

25 The resulting 50 kg of solvent, containing 400 ppm of
phenol and 4 - 5 ppm of iphenyl carbonate, are then re-
extracted with 250 g of 20% sodium hydroxide solution in 2
mixer-settlers in a counter-current process. The re-extract
is neutralised with 241 g of 37% HCl. This solution

30 separates, giving 19 g of organic phase (95% phenol) and
493 g of aqueous phase (1% phenol) at pH 4. These 493 g of

aqueous phase are fed back into the fresh waste water at
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steam at 2.5 bar. 1.03 kg of EPP and methylene chlorlde—
containing water remain as top distillate, which can be fed
back into the synthesis. As bottom distillate, 102.3 kg of
an aqueous common salt solution remain, with 15-18% common

10 salt and < 1 ppm EPP and < 1 ppm methylene chloride.

The COD is 28 ppm and can therefore no longer be

reproducibly measured, as the sensitivity of the method is

insufficient. The high NaCl content of the solution also
15 leads to higher readings, so that the actual COD is

significantly lower.
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1. A process for the purification of chloride-containing
waste waters which contain acids, bases and solvent
5 residues, characterised in that the waste waters are
worked up by acidification, subsequent extraction,

alkalisation and stripping.

2. Process according to claim 1, characterised in that
10 the waste waters originate from the interfacial
polycondensation process for polycarbonate or diphenyl

carbonate production,

3. Process according to claim 1, characterised in that
15 carbonates are first removed by acidification and
degassing.
4, Process according to claim 1, characterised in that

the phenolic and other organic compounds are removed

20 by extraction with solvent.

5. Process according to claim 1, characterised in that
the acids are removed by extraction with bases in a

reactive extraction.

25
0. Process according to claim 1, characterised in that
the extraction is performed in a column.
7. Process according to claim 1, characterised in that
30 the phenolic compounds are recovered by re-extraction

of the organic extracting agent with aqueous-alkaline
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8. Process according to claim 7, characterised in that
5 the re-extraction is performed in mixer-settlers.
9. Process according to claim 7, characterised in that

the re-extractions are performed by the counter-
current principle.
10
10. Process according to claim 7, characterised in that

the re-extraction is performed in two stages.



