Le A 35 606-Foreign Th/klu/NT 1 Treatnent of waste waters containing comon

~salt for use in chlor-alkali electrolysis The present invention relates to
a process fore A 0B TIOklWWSt e waters 5 contai ning comon salt,
characterised in that, by a specific sequence of acidification, extraction,

al kal i sation and stripping steps, an aqueous conmmon salt solution is
obt ai ned, which can be used directly in_ghlor-alkali electrolysis. Wste
wat er containing common salt is obtained in nmany chem cal processes, for
10 exanple in the interfacial polycondensation process for the production

of pol ycarbonate, or ) Wby, t he
interfaci al Ireatment of was afaining coxn ‘ o EACtTONS i N
whi ch commnelga: ﬁ a: sisS formed d| rect I y or i nd| rect I y (cf. e.qg. Schnel |,

"Chem stry a cs of Polycarbonates”, Polyner Reviews, volune 9,

I ntersci ence Publishers, New York, 15 London Sydney 1964, p. 33 ff.). To
purify these ste waters,. ma methods are r ead a

acti vated ca’lrﬁ,arpr%%rlﬁ‘(‘%‘ﬁ“ [ﬁ¥a§?‘°1 1P |p6?1°esse3?rr g@ ﬁ%eﬁ&gérlmo%f(sﬁn tfs&g‘eﬂ%\hl | e
It is tgue Eﬂ‘ﬁﬁmf e Bifrhdd efhIvesHLact@ised SirdtBat, By &1 gedific aequamse of

|npur|t|es te water 1s 20 neverthel ess unsuitable for introdyction
i nt o the envacidificetin, omtnagtlmro atlkvélsmmﬂ StERPIgrsdengi AN Fguequs qognmon salt

particularly proble exann [ nt r oduced
into fresh mé‘ﬁBVO%Pg’}ialn% w&‘r\ ‘}SF“? dgecttg' ﬁ%%l]{é@e&{ﬁ |0rf?f<51§ng wat er
supply. 25 The question therefore ari ses of how these waste waters coul d

better be elimnated. One possible solution would be to usie t hese ste
waters in chMéastearigr icoplaining epipaian, saltigiabtajpgd ! many chegical Pracises, fhe

R
polycarbonate, or in the production of diphenyl carbonate, also by the interfacial
polycondensation process, and many other chemical reactions in which common salt
is formed directly or indirectly (cf. e.g. Schnell, "Chemistry and Physics of
Polycarbonates", Polymer Reviews, volume 9, Interscience Publishers, New York,

15 London, Sydney 1964, p. 33 ff.).

To purify these waste waters, many methods are already known, such as e.g.
activated carbon adsorption, distillation, extraction or ozonolysis. While it is true
that the purified waste waters are then freed from most impurities, the waste water is
20 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 may still be used for the drinking water

supply.

25 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.
This would mean that, firstly, the environment would not be polluted with the salt

and secondly, resources would be spared and thus raw material costs also saved.



Le A 35 606-Foreign 2 For use in chlor-alkali electrolysis, however, only
waste waters containing virtually exclusively chlorides as anions are

sui tabl e. Wabed In0QE-EOrI ai ning other anions and organic inpurities nust
therefore be suitably treated beforehand. 5 Waste waters arising from

pol ycarbonate or diaryl carbonate production, for exanple, also contain
carbonates from phosgene hydrolysis in ad@dition to comon salt
concentrations of 2 to 20% In addition, apart fromthese inorganic salts,
organic inpurities are also present. Thus, residues of phenols or

bi sphenol s, é‘rtbﬁgf-yﬁtch?&dalkaﬁpél\é@t%lyﬂ ShcHavkd, oarﬁﬁzﬁa& wabdrd cbi@meng viRuAlly | €s

woul d have to be reduced to a 10 m ninumto rake use in chlor-al kal i
el ectrol ysi sexadesvdly ehlorides 95 lanions afe owitabie. AVdst® vagss Todtainiag othet aniens

solutions that,are forne . t ction steps in
such  way. ¢ R SieipisdRERHFCP e tharrirapE Sy o ERRd ol o <
obt ai ned. However, no conplete solution is disclosed for all 15 solution
streams that are formed. Al so, nothing is said about a possible

purificétionWaste avaierst arising efromst pelaparborate:i i @I)doﬁr#bﬁn@al proﬂmthgsefor n

physi cal - ext PRy EpRein e grdlss i 0isBhe kEEEMIECh TR cmen, o,

(cf. e.g. U kipsdikempaitnk opeds aow I AdHiGbH, iaphrt mnmem mbrgamwsaltsu,rmgﬁﬁc page
6.3 to 6.6). Here, however, only dilute waste water streams are purified

by extracti ?mmtmdﬁeualﬁc’sg@ﬁera WE?S -trpsiduastef phesglsi on bisphgnels, catalvst pady ¢ o
nore concentr,
nore easily tﬁg%ﬂeapl i %géﬁep wéﬁktr?%\;\wm '{‘npom %E“%lugcggﬁ% tgg%e '? tﬁétﬁt‘:%{éiil Y

wat er s 1fpr om hﬁmﬁimmmﬁahﬁj inichipr-aticalingdectodysis pagsiple. as ari sing fromthe

interfacial polycondensation processes for polycarbonate or di phenyl
carbonate synthesis, can be treated by neans of a reactive extraction

after acidifycati,ad Fof'&R &16%ok R MafAliitei Bl URR! fe fBfmddEaPgCT i ON

treated by reactive extraction steps in such a way that a recyclable concentrate of
certain components is obtained. However, no complete solution is disclosed for all
15 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.

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
20 Chemistry, volume B3 page 6.3 to 6.6). Here, however, only dilute waste water
streams are purified by extraction methods in such a way that the impurities are
converted to more concentrated solutions, which can then be disposed of

substantially more easily or cheaply.

25 It is known from DE-A 195 10 063 that waste waters from reactions containing
common salt, e.g. as arising from the interfacial polycondensation processes for
polycarbonate or dipheny! carbonate synthesis, can be treated by means of 2 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

30 in chlor-alkali electrolysis after suitable concentration. However, the process

described there is not suitable for directly providing a solution that is suitable for use




into the environnent is obtained. It is also pointed out that this solution
can be used 30 in chlor-alkali electrolysis after suitable concentration.

However, thel&Aokr606-Femsigyi bed there is not suitable for directly
providing a solution that is suitable for use Le A 35 606-Foreign 3 in
chlor-alkali electrolysis. The | oad of organic residues still present after

this process would al so be concentrated3during a concentration step and
thus the solution would beconme unsuitable for chlor-alkali electrolysis.
Even in the solution obtainable by this process w thout concentration, the

| oad of organi ¢ikeshdie [ . i gh ' in
t he rrenbrangﬂlpg%lggggc o"?"%ﬂ‘f‘%r?m%ﬂ{”ld gfgggré‘{]iggl?%detghgtﬁ?ipg&g?i e%e
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of preferably < 100 m or_ at, | east,K 34 in the . e | es. ,These.wast e
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do not lead directly to"a solution containing conmon salt that is suitable
for useSin cétllbbe wokhigh ® est ithd pelutipn par the cokmbtape bprocérs for ndienalkali

process. There is also . no i i cati on hat. Lt I ossi.bl,e to achi eve
this with thge @Y%? that s pacthmed dofads Thus PE jggpl% 66 BB ficIBses e on
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an inproved treatnment process for waste waters containing common salt,

whi ch | eads etampled. uThesas westat wiatern gvaddmmt ba suitablat forr uses in t dterealkal

di rect use iri chl.or.-al kali 20 electrolysis, and to as conplete a use as
possi bl e of CRETPEHFi al streans with the smallest possible quantities of
wast e hgi ng obtained. Surprisingly, it has now been found that waste

process waters containi ng comon
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-
alkali electrolysis, particularly by the membrane process. There is also no indication
that it could be possible to achieve this with the aid of the technologies available up

15 to the present.

On the basis of the prior art, therefore, the object arose of making available an
improved treatment process for waste waters containing common salt, which leads
to solutions containing common salt that are suitable for direct use in chlor-alkali
20 electrolysis, and to as complete a use as possible of the partial streams with the

smallest possible quantities of waste being obtained.

Surprisingly, it has now been found that waste process waters containing common
salt can indeed be treated in such a way that the remaining common salt solution can

25 be used directly in chlor-alkali electrolysis in that the waste process water

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

- the aqueous phase is alkalised and

30 stripped with steam.




salt can indeed be treated in such a way that the renaining conmon salt
solution can_ 25 be used directly in chlor-alkali electrolysis in that the
wast e procesbkevn3®b06-Fpreigiei dified with HOJ and degassed then extracted

wi th an organic solvent, the aqueous phase is al kalised and 30 - stripped
with steam Le A 35 606-Foreign 4 The process according to the invention
achi eves the follow ng surprising advantages conpared with the known
processes of the prior art: 1. The salt solution obtained can be used
directly in electrolysis; concentrating is 5 not necessary. In the case of

menbr ane el e | : }, €] : | I he
water can be: PaptEiecRfile Bkt biyefhbeikilchettha A100ins AERESIZINAER "D
case of di phemyparedmithrthé kngwo groetssenof thhgridt aienyl car bonat e resi dues
present as an inmpurity in the waste water are converted to phenol during
the 10 extraction. 4. The extracted phenols can be reused as a raw
material in §h | I i 3n€ t &nWaiiak in,
whi ch benefi :l's t emet%toﬁjr?n@ﬁ?&%?éaﬁ'% dsﬁctgggés‘esﬂ%%nagﬁ%yﬁ (%Berat Eelgé\‘/%vlgrt‘:ﬁhout
t he useSof conpmbeedessdrprinrthacase\od memdiramctledrolysis salt pltifcalioD iv ab donger

achieved in the treated ste water is helow 30 ppm and thus bel ow the
appl i cation |i MEESHEYARGL a'p?FS%‘éé"sr.ecﬂ‘ﬂ%&val ue cannot therefore be

determ ned agCugAtfldwditt quahtiliss MEkadubayy. 8. Content of phenolic inpurities
< | ppm of phenol < 0.3 ppm of bisphenol belowthe Iimt of detection,

cat al yst resBddesthe casepfidiphdnydr epabrinates ptoduetions: the diphenyl carbonate residues

present as an impurity in the waste water are converted to phenol during the

10 extraction.
4. The extracted phenols can be reused as a raw material in the synthesis.
5. Only small quantities of waste water remain, which benefits the environment.
6. The process can also be operated without the use of components for reactive
extraction.

15 7. The COD value achieved in the treated waste water is below 30 ppm and thus
below the application limit of the COD process. The value cannot therefore be
determined 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

20 ppm.

According to the process of the invention, the waste water from the reaction is first
acidified with HCI, 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
25 carbonic acid, which escapes as a 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.

The acidic solution is then brought into contact with an extracting agent. Apolar
30 organic solvents, such as e.g. methylene chloride, chlorobenzene or a mixture of the

two, MIBK (methyl isobutyl ketone) or ether, preferably methylene chlonde,



20 ppm According to the process of the invention, the waste water fromthe
..reaction is first acidified with HO, preferably with comrercial 37%
agueous aci dLet%356p6iFofeign 5, preferably 3 to 4, especially preferably 3.
The carbonates are thus converted to 25 carbonic acid, which escapes as a
gas. It is possible for the carbonic acid to be recovered in order to be
converted to COin a refornmer. Phenolic .aions are also converted to the
correspondi ng free phenolic conpounds. The acidic solution is then brought
into contact with an extracting agent. Apolar 30 organic solvents, such as
e.g. nethyleng chloride, chloroben e or a mxture,of the twy. M BK
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extracting agent. Alternatively, an insoluble base, preferably
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extraction wth inert organic solvents is preferred. During this,
extraction, exgactigReWithi ieroRiEInIcdsolNeMs Jb HErleHRda MWINgo it srtiactifne thenpved
fromthe aqu . .S ' i ' '

pr of er abl y 4 PR olie Qi ffls ¥ ofheP SRR Lap S SrPIARE i Tl R Bagecns
exlt raction ceblutios., Thisektrastionatdkes plaeé @ saviesal qurtfeadl Y 4- 10astkps) Mikessettlars t r ay
colums, can be used for this purpose, cf. e.g. Perry' eni.cal

Engi neeri ng Paf¥Hssen W&‘@%ﬁmpﬁ 2 lymaqmgollg@g@,pagéz_uig&h Brg}f’ﬁﬁﬂ%?“;&e‘il atio
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especially @r%%erabf y 1 g |ls Al red for. 15 Th%ﬁu-grgéni'c%gxtl;rggt i onlphase
obt ai ned i s tEngmeesng Mandiodokd MuGrawdiilladNesotierks d@PRn 5-44 to 15-46. A 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 for.

15 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
alkaline-aqueous phase is used as extracting agent here in a significantly smaller
quantity in order to achieve the highest possible phenolate concentrations in the
alkaline-aqueous phase. A ratio of aqueous sodium hydroxide solution to organic

20 phase of about 1:50 to 1:1000, preferably 1:400 to 1:1000, would suffice for the
extraction with agqueous sodium hydroxide solution. The precise ratios, however,
depend on the concentration of phenol in the organic phase to be worked up, as this
is a reactive extraction in which approx. 1.1-1.5, preferably 1.2-1.3, particularly
preferably 1.25 mol NaOH per mol phenol have to be used. Accordingly, the

25 quantities have to be adapted to the concentration of phenol in the organic phase in
each case. In order to achieve a miscible 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 circulated sodium hydroxide solution to organic phase of approx.
1:10 is achieved. A partial stream is removed from the circulated sodium hydroxide

30 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



hydr oxi de solution in a concentration of 1 to 30% preferably 5 to 20%

. NaCH. The al kal i ne-aqueous phase is used as extracting agent here in a

si gni ficant| ke an3 6@G-Fopint ity in order to achi eve the highest possible
phenol ate concentrations in the alkaline-aqueous phase. A ratio of aqueous
sodi um hydroxi de solution to organic 20 phase of about 1:50 to 1:1000,
preferably 1:400 to 1:1000, would sufficg.for the extraction wth aqueous
sodi um hydroxi de sol ution. The precise ratios, however, depend on the
concentration of phenol in the organic phase to be worked up, as this is a

reactive extraction.in IL.ch prox. 1.1-1. preterably 1.2-1.
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Accor di ngly, rédcbeerphefitignt i ties have to be adapted to the concentration of
phenol in the organic phase in each case. In order to achieve a mscible
rati o, however, which does not exist with ratios of 1:50 to 1:1000, sodium
hydr oxi de sol,utien i,s circulated. as a r t.0 ' . | 0 of
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achi eved. A galifidrdlin Swoestakéss Thethevfieht foxaartidie sep) entradtivn o gerfomivddaoxi de
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renoved par t fescribed pbeya Withgimagvaoss ispdiuat hxdroxiie/nhgpolate: soapticy vhighh i ¢
phase now co - F ' L0 ' ve.
The aqueous. SEPapois e, iBEvhe plnih st < B idcthd S BEHLETSE, 1R
phenol s. A padfitsi eflexed NaOH tongicStablisina candentradorouf 1tth80%g peeferablyt an with
sodi um hydroxide ~ 5 solution [n tw stages. In the fi [fgé xtraction sf ep,
extraction i39%eMNa@Hethe s SHEHR JormBg2t hit, stage 4§ recyj tQnpheno

hydr oxiyde/ ph e ufd ' b Stitl r r heal

st reamlgf thgeegt%gnﬂﬁgét %de{w&g P%%%&p@lt tﬂr tgﬁfelu;naggallﬂto?%ﬁ %‘mgﬁfrf‘%ﬁ{@gj to
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extraction step, extraction is performed as described above with NaOH at a

concentration of 1 to 30%, preferably 5 to 20% NaOH, the removed partial stream

15 being replaced with fresh lye and this partial stream, with the addition of extra
NaOH to re-establish a concentration of 1 to 30%, preferably 5 to 20% NaOH, is fed
into the first stage as fresh extracting agent. As the removed partial stream from the
first stage, a concentrated, aqueous-alkaline solution of the phenolates is obtained,
from which two phases are formed by simple neutralisation with HCI, which can be

20 separated in a simple separating vessel. In this way, an upper phase containing about
90% of the quantity of phenol is obtained, which can either be used again in a
synthesis (e.g. DPC) or otherwise disposed of. The other phase consists of an
aqueous common salt solution, which is slightly loaded with phenol and is fed back
into the waste reaction water to be worked up.

25
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 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-

30 current extraction. These re-extractions are preferably performed in a mixer-settler,



10 recovery and a correspondi ng quantity of sodi um hydroxi de solution from
., the second stage is fed back in as fresh lye, with the addition of extra
NaCH to re- [esAd@S60F@eigancentration of | to 30% preferably 5 to 20%
NaOH. In the second extraction step, extraction is perfornmed as descri bed
above with NaCH at a concentration of 1 to 30% preferably 5 to 20% NaOH,
the renoved partial stream 15 being replaced with fresh lye and this
partial stream wth the addition of extra NaOH to re-establish a
concentration of 1 to 30% preferably 5 to 20% NaOH, is fed into the first

stage as fresh extracti ent .. As .the renoved partigl ,streamfromthe
first stage, & %‘5%8%@?@353&@&&@8&%93&%4%“%ckfa&#b%‘ﬂ(’ ﬁc{iﬁé”%@ngf?‘ﬁt es is
obtai ned, fygm MuLhsizaonkages are forned by sinple neutralisation with

HCl, which can be 20 separated in a sinple separating vessel. In this way,
an upper phase containing about 90% of the quantity of phenol is obtained,

whi ch can either be used again in a synthesis (e.q. or, herw se
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reaction water to be worked up. 25 The content of phenolic conpounds in the
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current extraction. These re-extractions are preferabl Y erformed in a

ni xer - set t | d¢hemigal ErginguipgHdndbgak, MeGraw FRIlLgNew Yorkd 1999, Bared tosl Theni cal

Engi negxin n ' 152 : -29.1 dhe
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preferably 2-4, particularly preferably 3-3.5 to 100. In this step, both the catalyst and

the residual solvent are removed. The top gases from the column therefore contain
the catalyst and residual solvent, are condensed and can be fed back into the
synthesis reaction. The bottom product is a pure common salt solution, which can

15 now be used directly in chlor-alkali electrolysis.

The content of residual organics in the common salt solution treated in this way is
< 0.3, preferably < 0.1 ppm, bisphenols and catalyst residues can no longer be
detected and the residual content of organic solvents is < 1 ppm, preferably

20 < 0.1 ppm.

All the steps in the process according to the invention 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,
25 the steps can also be performed at temperatures above these temperatures with

pressure 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

30 matter of the present invention.



5 'phenolic and ot her organic conmpounds, is now al kalised wth aqueous

. sodi um hydroxi de solution at any concentration, e.g. 1-50% NaOH, to a pH of
7-13, prefeLal ¥5 806 Foreagrd stripped with steamat 1-4, preferably 2-3,
particularly preferably 2.5 bar in a stripping colum, cf. e.g
"azeotropic distillation" in Perry's Chem cal Engi neering Handbook, MG aw
H1l, New York, 1999, 13-68 to 13-75. 1Qglhe quantity of steamto the
quantity of solution to be stripped is in a ratio of 1-5  preferably 2-4,
particularly preferably 3-3.5 to 100. In this step, both the catal yst and
the residual _solvent are renoved. The top gases fromthe colum therefore
contain theEééﬂ&ﬁi%ﬁst and residual solvent, are condensed and can be fed
back into the synthesis reaction. The bottom product is a pure common salt
solution, which can 15 now be used directly in chlor-alkali electrolysis.
The content &he feligwinglexemplgniatsintended o d the preseiy [LYSnEAN but Jyitheut n
this way is 0.3, .preferably < 0.1 ppm bisphenols and catal yst residues
can no IongeFeSHbcnngé{‘)ect ed and the residual content of organic solvents is
< 1 ppms preferably 20 < 0.1 ppm Al the steps in the process according
to the invention are, unless expressly described otherw se, perfornmed at

t enper at ur esExample L he | owest boiling point of the solvents used in each
case and under atnospheric pressure. |If necessary, however, 25 the steps
can al so be perfornmed at tenperatures above these tenperatures with
pressure adj ustvedteasardiroml diphtnglhearbomate tproductidhecontdino 200 gppin aphenols ar e

intended to illustrate the, pro ccordi,ng tq th inventi and.t he
re- extract i oR0®RM iethwipiperiding h@} % %o%@eﬂ}p%wﬁi F?Iﬁ?ﬁmltﬁemﬁjt??%(% S°§B‘%t ter
of the jpresenfphpyention. Le A 35 606-Foreign 8 Exanpl es:

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 half the quantity (weight

ratio) of methylene chloride.

The phenol concentration in the waste water after the extraction column is

20 < 200 ppb. The ratio of waste water to extracting agent (methylene chloride) is 2:1.

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
25 with 241 g of 37% HCL. This solution 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 the beginning of the extraction.

50 kg of purified, water-containing solvent are fed back into the extraction.

30 100 kg of extracted waste reaction water from the extraction are then stripped in a

stripper with 3.15 kg of steam at 2.5 bar. 1.03 kg of EPP and methylene chloride-




The foll ow ng exanples are intended to illustrate the present invention,

but without restricting it: 5 Exanple 1 A waste water from di phenyl
carbonate preoducti ape-$apiigi ns 200 ppm phenol, 30 ppm et hyl pi peri di ne
(EPP), 2 ppm di phenyl car%onate and 0. 25% sodi um 10 carbonate. 98 kg of
this waste water are brought to pH 4 with 2 kg of 37% hydrochloric acid
and degassed. The residual concentration pf carbonate ions is |ess than 200
ppm 15 This solution is then extracted i’n an extraction colum 5 netres in
| ength, 0.05 netres in dianeter and with 50 sieve plates using half the
quantity (weight ratio) of nethylene chloride. The phenol concentration in
the waste warertaigingwatehgeraginragdop distilateywhichecany fed bgok iptp therpynthests; o of
wast e wat er t.Q.extraectj. i LGide :he lting
50 kg of sol (PTOBETbUe a2tk BER ps ElpRich3) sbfgBn femdiiewi®as. |
carbonat e, angydeimoe seikind< il ePpmEPP a2b8 1gppai m2ftdeswdhlondeydr oxi de
solution in 2 mxer-settlers in a counter-current process. The re-extract
is neutralised 25 with 241 g of 37% HCI. This solution separates, giving 19
g of organic (:95%0 9 npe) at
pH 4. T%ese lﬁg{t?%f‘gggd’ﬁgﬂgg#agg%ﬁ‘%%?‘gﬁ’gggf%ﬁ@ L{a@ﬁ%ﬁ{g‘éﬁ’;@te wat er
at the begi neémgtivify dihte endthatisi insufficiont. ke highpNaCl cadentvafitbe sgutiemalae ng
solvent are fed back into_the extraction 100 kg of, extracted waste
reaction wat é§ads foRigheraeadipgh &9 %%Fraé’“{aﬂlgﬁ)q%lsr%‘%g‘ifmiﬂﬁ‘&werst ri pper with
3.15 kg of steamat 2.5 bar. 1.03 kg of EPP and nethyl ene chloride Le A 35
606- Foreign 9 containing water remain as top distillate, which can be fed
back into the synthesis.



As bottomdistillate, 102.3 kg of an aqueous conmon salt solution remain,
wth 15- 18% conmmon salt and < 1 ppm EPP and < 1 ppm net hyl ene chloride. 5

The COD is 28, APy GuIFSRIpnt herefore no | onger be reproduci bly measured, as
the sensitivity O e nethod is insufficient. The high NaC content of

the solution also leads to higher readings, so that the actual CODis
significantly lower. Le A 35 606-Foreign 010 Clains 1. A process for the
purification of chloride-containing waste waters which 5 2. 10 3. 154. 5.
20 6. 7. 25 8. 30 contain acids, bases and solvent residues, characterised
in that the waste waters are worked up by acidification, subsequent
extraction, gldimisi sation and stripping. Process according to claimil,
characterised in that the waste waters originate fromthe interfacial
pol ycondensati on process for polycarbonate or di phenyl

1. A process for the purification of chloride-containing waste waters which

contain acids, bases and solvent residues, characterised in that the waste
5 waters are worked up by acidification, subsequent extraction, alkalisation

and stripping.

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

10 carbonate production.

3. Process according to claim 1, characterised in that carbonates are first

removed by acidification and degassing.

15 4. Process according to claim 1, characterised in that the phenolic and other

organic compounds are removed 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.

20
6. Process according to claim 1, characterised in that the extraction is
performed in a column.
7. Process according to claim 1, characterised in that the phenolic compounds
25 are recovered by re-extraction of the organic extracting agent with aqueous-

alkaline solution and subsequent neutralisation of the aqueous re-extract.

8. Process according to claim 7, characterised in that the re-extraction is

performed in mixer-settlers.
30



cdrbonat e production. Process according to claim1, characterised in that
~carbonates are first renoved by acidification and degassing. Process
accordi ng toLelAadsod6-Foledggmcteri sed in that the phenolic and other organic
conpounds are renoved by extraction with solvent. Process according to
claim1, characterised in that the acids are renoved by extraction with
bases in a reactive extraction. Process_gagcording to claim1, characterised
in that the extraction is perfornmed in a colum. Process according to
claim1, characterised in that the phenolic conpounds are recovered by

re-extractiopg of the organiec extracti ent . wifh us- kal i ne
sol ution anstubs &ﬁ@ﬁigﬁgﬁﬁpﬁﬂps ?w%ﬁg5$%?ﬁ§“§5tgb§§Hﬁ§9éﬁ??ﬁ%?@nﬁﬁ%%ess
according to claigkgbnﬁamg kb @bintedcurfent Bahcipfee re-extraction is perforned
in mxer-settlers. Le A 35 606-Foreign -11 9. Process according to claim7,
characterised in that the re-extractions are perfornmed by the
counter-current pginciple. 10. Process-a i t .7 e r i sed
in that the ?Q ex F%Cgﬁogﬁccl’r g5 opé:rafl%r ;’r’egﬁé}éakl\?\%dsﬁ] agiéag. (Rere-ERRLAGH 56

5 performed in two stages.




