- -1 PROCESS FOR THE WORKI NG UP OF WASTE WATERS CONTAI Nl NG AROVATI C NI TRO

COVPOUNDS BACKGROUND OF THE | NVENTI ON The present invention relates to a
process for the working-up, by thermal pressure 10 deconposition (TPD),

“al kaline waste waters fornmed in the washing of crude nitrobenzene. In

addition to water, the alkaline waste waters from the washing of crude
ni trobenzene usually contain residual anounts of benzene and nitrobenzene,
as 15 well as nitrohydroxyaromatics. The foll owi ng nitrohydroxyaromatics,

whi ch can . al so be pr j hej.r ble salts, may be
mentioned as exa ?ﬁa qu% ﬁgﬁgﬁ?ﬁ‘%ﬁﬁ%ﬁgﬁ@%no di - and
trinitrocPesols, IERS NT, ING A M di - and
trixyl enols. Possi ble salt-form ng agents are any netals that are capable
of form ng water-soluble salt [ yaromati cs. The al kali
nmetals, e.g. lithium SOdI%éé%§ﬁ¢é§$§§¥2augI&ﬁ@&%ﬁJu; may preferably be
menti oned. The basic TPD process for the treatment of waste waters

containing aromatic nitro conpounds is described in EP 0005 203 A2 and EP O
503 387 Al. Z&e@Eﬁ@ﬁﬁn@@ﬁoAﬁeldestora resesa fprtbe weskifgnp tHyehwmalkpmgsun@ of waste

wat er s conta ning nitr omati cs whe elnth ters are
treated af a EJ‘?%E%SHFOQ @Pﬁg@%}/@%@a VES é(‘f?EFr%tf[ EESM?SWdSOOC Wwith
the excl usi on;of ﬁkgneand oxygen. 30 EP 0503 387 AI descrl bes a simlar
process, but 1n this case the alkaline waste water is worked up by the

addition of nitric acid and subsequent -treatnent in tenperature ranges of

180 - 350C and a.pressure range of 40 - 250 bar. -2
‘ In addition to water, the alkaline waste waters from the washing of crude

nitrobenzene usually contain residual amounts of benzene and nitrobenzene, as

15  well as nitrohydroxyaromatics. The following nitrohydroxyaromatics, which can
also be present in the form of their water-soluble salts, may be mentioned as
examples: mono-, di- and trinitrophenols, mono-, di- and trinitfocresbls, mono-,
di- and trinitroresorcinols and mo‘no-, di- and trixylenols. Possible salt-forming
agents are any metals that are capable of forming water-soluble salts with the

20 nitrohydroxyaromatics. The alkali metals, e.g. lithium, sodilim, pbtassium and

rubidium, may preferably be mentioned.

Thebasic TPD process for the treatment of waste waters containing aromatic nitro |
compounds is déscribed in EP 0005 203 A2 and EP 0 503 387 Al.
25  EP0 005203 A2 describes a process for the working-up of waste waters
~ containing :nitrohydroxyaromatics wherein the waste waters are treated at a
- pressure of 50 - 250 bar and a te’mperature of 150 - 500°C ‘with the exclusion of air

and oxygen.

30 EP 0503 387 Al describes a similar process, but in this case the alkaline waste

water is worked up by the addition of nitric acid and subsequent treatment in

| ;
temperature ranges of 180 - 350°C and a pressure range of 40 - 250 bar.



- However, both processes have consi derabl e di sadvantages. EP 0 005 203 A2
does not describe the renoval of organi c hydrocarbons, such as benzene or
ni trobenzene, which are obtained.in an adiabatic nitration process 5
“corresponding to the state of the art. The purification of the waste water
according to the teaching of EP 0 005 203 A2 is therefore inadequate and

t he consunption of sodi um hydroxide solution in the TPD becones very high.
In EP O 503 Lt OF % e is not conplete, so a
10 Turther t Pagy et i REARaRL LA CUARBRBEEC® |\ roover . The

ni trobenzene contained in the waste water is deconposed in the TPD, thereby
reducing the yield achieved. The presence of nitric acid in the TPD, which
is required BR8P AEP A8 dognheotidesrivetle wmorpl ¢f asganighydrogarbopssyich At r eases

the process agstadd REYERAhe LRIRSE! drail B NSIERMUIBLANLBLT 11 C 2cTd

and (2) the high materia en an e associ ate i'nvest nent costs

for a titani worspadidgubteitate 6AGEQF. TAB puAdeitidn@Tahe WhgadMRPb@vedinglot
mentioned-in EP 503 387 is the need to neutralize the described al kali ne

wast e wat er peitls teachingiefi BF 805203 A intherdleredrnddgquait pachthe apnsusytion®al | y be
effected with the rapri ate equjyv t ampunt of nitric acid. 20 SUWARY
O Tre | vENoR BRREREE ity TP AT R BBy Rithont | on 1o o7 0y de n

si npl e and econom ¢ process for the working-up of alkaline waste waters
formed in the washing of crude nitrobenzene prepared by the adiabatic
nitration ofJhéﬁk@ﬁ@i381Aﬂshaﬂamnqmmbbpednﬁmbem&nehaxpneﬁphm;bmaention to

provi de a progcess which requires |ow jnvestnent costs  (i.e,, does not
require t]iotpanfiiﬁﬁ?q tT%B‘EI‘?%ng’Fé&’ aégee‘_gatFrrﬂStnﬁ%esﬁqﬁb) ) %%’eé_t]i‘e_owroéwg%pt i on of
ot hor - obj oct & R h e et B aPo RSl bERE A, R e H0SRRL 50
acconpl i shed dehiesepallad pragnbeozing @idinahe TPD; oh&hze reguiredascotdingdokal i ne
waste the teaching of EP 0 503 387 Al, also increases the pr.ocess’costs in several

respects: (1) the consumption of nitric acid and (2) the high material burden and

15 the associated high investment costs for a titanium-lined tubular reactor. An
additional disadvantage, not mentioned in EP 0 503 387 is the need to neutralize
the described alkaline waste water prior to addition of the nitric acid, which can

optionally be effected with the appropriate equivalerit amount of nitric acid.

20 _ SUMMARY OF THE INVENTION

It is an object of the present invention to provide a simple and economic process
. for the wdrking'—up of alkaline waste waters formed in the washing of crude
nitrobenzene prepared by the adiabatic nitration of benzene. It is also an object of
25  the present invention to provide a process Which requires low investment costs
(i.e., does not require titanium-lined apparatuses in the TPD), has a low

bonsumption of NaOH and at the same time has a high purification efficiency.

Thése and other objects which will be apparent to those skilled in the art are

30 accomplished by separating benzene and/or nitrobenzene from the alkaline waste




--3 water and then heating the waste water under pressure to a tenperature of
from 150 to 500C in the absence of oxygen. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON The invention relates to a process for working-up al kaline waste
“waters generated. fromthe washing of crude nitrobenzene. The crude

ni trobenzene being washed is that whic#-has been prepared by the adiabatic
nitration of benzene with nitrating acid. This crude nitrobenzene is first
vashed in an aghdhd AHRLAG e SRS SHAADHEr SRS eflpbdnaloplibal [ ne
washi ng process. Fromthis al kaline washing process, ah al kal | ne waste wat er
whi ch typi calll59 te 600°4l ingshdanzerefionygamncent rati ons of from about 100 to
about 3000 ppm and nitrobenzene in concentrations of from about 1000 to
about 10,000 ppmis generated. It is this alkaline waste water which is
treated in accordance WﬁéfAﬁﬂﬁ)Eﬁ% ?Tﬂ%NYﬂﬁT EQ§ﬁﬁ%ﬂTﬁb ntiop. 15 In t he
process of the present'TTKRHHTTﬂt”4§$;7§§UrVEngEHZEHE_Hﬂ§§Or ni t robenzene
are separated fromthe al kaline waste water. Residual benzene and/ or
nitrobenzene are then optionally stripped fromthe al kaline waste water, and
the al kal i nelhrdBYeatigardstes logrniaease Forparkingarrilkaline avesiereatera genssedpd r enoved
s then 20 Neaketh\0 ik SPRALALHES Rlerk! Sk 40 LA RA0CURIR, XREpS pressure
with the exclusion o §xygen. he nrtrati on oF_ enzene t0 Aitrobenzene is .
convent i onal lt¥atGafi¢H 1@ bees pﬂaysare@b?@l@smdwﬁmmb@ofb@ﬁenas%ithhﬁﬁbﬁhﬁ the art,
e.g. according to EP 0 436 443 A2. 25 The crude nitrobenzene is then washed
in an aci di ¢ agisls Himgcrpdoigrobenzeneis fuentashed mtanmeidié wastangpiodessged in this

vashing qrocees, LeuRasT er gl adluated Lo, BB 19 diaths %ulling ki © 201 4.

based on
an alkaline waste water which typically contains benzene in concentrations of

from about 100 to about 3000 ppm and nitrobenzene in concentrations of from
’about 1000 to about 10,000 ppm is generated. It is this alkaline waste water which
is treated in accordance with the process of the present invention. ‘
15 | |
"In the process of the present invention, undissolved benzene and/or nitrobenzene
are separatedk from the alkaline waste water. Residual benzene and/or =~
nitrobenzene are then optionally stripped from the alkaline waste water, and the
alkaline waste water from which benzene/nitrobenzene has been removed is then
20 heated to évtemperature of from 150° to 500°C under excess pressure with the

exclusion of oxygen.

The nitration of benzene to nitrobenzene is conventionally carried out by
processes known to those skilled in the art, e.g. according to EP 0 436 443 A2.

25 |
The crude nitrobenzene is then washed in an acidic washing process. The
concentration of the acid used in this washing process is preferably adjusted to 0.5

to 2 wt.% of sulfuric acid, based on the weight of the aqueous phase.




- -4 The crude nitrobenzene is then washed in an al kali ne washi ng process. The
pH of alkaline wash is preferably adjusted to a value of 2!9, nost
preferably, to a pHof from10 to 14. The al kal i ne waste water generated
“fromthis al kaline washing, process typically contains benzene in
concentrations of fromabout 100 to about 5 3000 ppm preferably fron1about
100 to about 1000 ppm and nitrobenzene in a concentration of from about

1000 to aboutTthnggqyl,thy&,fe%f?J A Wa¥hdd'if Th a@Hhe widiifh Bc@é@o‘:theﬁHQQo ppmM

The waste water usua so contains nitrohydroxyaromatics in

concent r at i onlkafind wash ﬁl@mﬁraBLyQﬁﬁlsted tab@uhleZ)!BZQQﬁost[pmferany, tosa pﬂiefal kal i ne
wast e wat er gq%nerated fromthis al kaline wash which is 10 then worked up by
the process défomt hetplieskialkaling assivatergsnegtsd e Banelkplincarshing

ni trobenzene still present . i.n the al.k I|ne wast e ter eparated from
the wast e waPBeesTrBeREEnwtia7el RRppSrurtineriRtibal 0 SB8N s cpar at e
are then pr efBQO@i@bﬁri ﬁx@&ywlﬁﬁomrﬁb@uift&)t@la'bb@etllogo ﬁloﬁﬁﬁﬁltﬁbeﬂz@ﬁ@mtahe 15 crude
ni trobenzene. The undi ssol ved ni.trobenzene may separate of f by means of

separat ors, sendehiraigon eirfkam ebowd P0G o abost HA, ﬁ@}ppm epithiisBomaantat i on

appar at uses S use, a ettI i t ank. .The al kaline waste
wat er . r eni nllhéotﬂ?bg’ﬁ ﬁ{)@p%r@pﬁgﬂaﬁ efdﬁa?lgg%?%o&t%%zene and/or

ni trobenzene nltﬁfkg/ﬁﬁfxgﬁjomaﬁ%%@ RBcORREBABS rBmAbERANESIY foabb@ Aol r om about
100 to about 1,000 ppm and nitrobenzene in a concentration of from about

1,200 to abmptpnB Iﬂﬁﬂhmgikalllﬁemmwatangbrﬁmyedfé@mdﬂmalalkalmafwbsinwhmhlscan t hen
opti onal be st rﬁl)fggg ut. of the r%l kal ine waste water. This is preferably
B § e

done in st Ry G RROGHRT ehing REPSCHARYGHAR- anpunts of benzene and
nitr obenzene are stripped off at the top by steam 25 distillation. The
vapors obtai ned, containing benzene and nitrobenzene, are then preferably
recycl ed int dndissolatd atrizage w&Edm‘ nmigolEmeaessill piésentihrthggkalinecodstnwatean be
nonitored for mal functijons, 9 y means of redundant safety devices. The

are separated from the waste watef. The benzene and/or nltrobenzene which have

been separated are then preferably recycled into the nltratlon process or into the-

15  crude nitrobenzene. The undissolved nitrobenzene may be separated off by means

of separators, settling tanks or any of the other known phase separation

apparatuses. It is preferable to use a settling.tank. The alkaline waste water

remaining after this separation of undissolved benzene and/or nitrobenzene

preferably contains benzene in a concentration of from about 100 to about 1,000

20  ppm and nitrobenzene in a concentration of from about 1,200 to about 3,000 ppm.

Benzene and any residual nitrobenzene can then optidnally be stripped out of the
alkaline waste water. This is preferably done in a stripping column in which the _
residual amounts of benzene and nitrobenzene are stripped off at the top by steam
25 distillation. The vapors obtained, containing benzene and nitrobenzene, are then
preferably recycled into the alkaline washing process. The stripping column can
be monitored for malfunctiohs, e.g., by means of redundant safety devices. The
alkaline waste water remaining after such stripping preferably contains benzene in
a concentration of only up to 10 ppm and nitrobenzene in a concentration of up to

30 10 ppm.




- al kaline waste water remaining after such stripping preferably contains
benzene in a concentration of only up to 10 ppm and nitrobenzene in a
concentration of up to 30 10 ppm The al kaline waste water from which

" benzene and/or nitrobenzene have been separated, still contains organic
salts of the nitrohydroxyaromatics. It 45s this waste water which is heated
to a tenperature of from about 150 to about 500C, 5 preferably from about
250 to about 350C, nost preferably, from about 270 to about 290C under
excess pressure with the exclusion of oxygen. It is also possible to heat
the wast e waflae alknler waste ivater frogashiah bersjehe aed/or nitrtobkezemnhdvedetn gas »
adm ssion pressure_of, e.g 100 bar. Ex | es of suitable inert

., fromOQO 1 ﬁé{ﬁ ( arrg (
gases are ni F7RSERFH ARt coMaias geganicraliepidhe githydiosyaramaresatitisdhis pestei 10
appropri at e, inert . g dm_ssi r re, o | Ute essures
pr oduced mh(\a&;railpet?ﬁ‘gu%té#gﬁg\dafbegrqgﬁl Fga%ﬁggfgrgﬁpaig}l{eifaqbﬁgg&éﬁégoﬁ’om about 50 to

about 3505 bahyreferaBly Srodd Sk 2B Mo abb@M58B0Uh o PrdfOraBROFbmZBBubAf0e tTDSt
preferably fromabout 70 to about 130 bar. Heating of the al kaline waste

wat er and thebtth@00%l untiee exqeos piebsuine with der exphsRmufexpfent Heisatsgani ¢
constituents present therein are general|ly carried out 15 fora, period of
from about 5PPEsibigEnfeat the waskuvEer ukepaningr|gps atmasphespeugndesan gertapoyut 30

' es. Th G ficG € bl
mator ol o G e A pREGEL 3SR ePE B R0 B B e e st o

wat er do not ghgedrd MitrégnbRdepatgd. Wepbnding ammm:mgét@tuwﬁid@im/at er treated in
accordance with the present invention is preferably passed through a safety

device, 1A wappmptde thhinsleas admissinn erassirs, thhabiodds PratiresanodursA be
opt i onat st r Fin Bt BaSkr Bitbp SR maht BR RS A R Penzene
?Rg ni t r obenzenRe pfeddiatlp, ﬁ&ﬁ%@&ﬁ@ot’c@ abANDOD bér, ﬁfosﬁp@fe@dﬁl@f B¥mtdbeuPTPEess of
: about 130 bar. Heating of the alkaline waste water and the thermal decomposition
- under pressure of the organic constituents present therein are generally carried out

15  foraperiod of from about 5 to about 120 minutes, preferably, from about 15 to

~ about 30 minutes.

The TPD plant séctions can be made of any sufficiently durable material, e.g.,
steel 1.4571. The sections that make contact with the waste water do not need to
20  becoated with titaniurh. The waste water treated in accordance with the present
invention is preferably passed through a safety device, in which the phenolate
content is‘checked, and can then be discharged, e.g., into a biological sewage

treatment plant.

25  If the optional stripping of benzene and/or nitrobenzene is carried out, benzene |
and nitrobenzene can be degraded to contents of <2 ppm by the process of the |
present. invention.. If this stripping‘pr‘ocess is omitted, nitrobenzene contents of
preferably <400 ppm, more preferably, <200 ppm and benzene contents of .
preferably <10 ppm, more preferably, <1 ppm. can be obtained at the outlet of the

30 TPD. The process of the présent invention also makes it possible to reduce the



" present invention. I|f this stripping process is omtted, nitrobenzene

contents of preferably < 400 ppm nore preferably, <_200 ppm and benzene

~contents of preferably <_10 ppm nore preferably, < 1 ppm can be obtained

at the outlet of the 30 TPD. The process of the present invention also makes
it possible to reduce the -6 nitrohydrosyaromatic content of the TPD to
contents of <10 ppm preferably <56 ppmIn a preferred enbodi nent of the
process of ther RI&SIHrohBEEU AR of HHIETPD fooa&?ea&s_r&wmrab f, pRIOABEIGS in the

al kal i ne waste ter 1s checked in a safety device fpt erp separfation of the
benzene and/ ppmni trobenzene and before heating under pressure in order to
elimnate a possible explosion hazard in the TPD. This is preferably done
by nonitoring the phase interface (nonitoring that the aqueous phase drawn
off 1S _essenty abloferddi 6 RfinfidBRIE PRSI hEleddh AhkealibAGnavashi ng 10
process, nonitoring the phase intertace in t Re separati dn of benzene and

ni t r obenzgne cormpltrativai df ardntgick hethp Hilalidé onstd evasdrtiy clokedoipta safeay deviad so
nmonitoring with an FID (flame ionization detector) after the waste water has

been heat edafigideparpiiasefithe benpsnagnd/er nifsekengenesnd efore beaing upad¥ and

am nohydr oxyar omat i c tain . h § r.aft .ani line, can
al so be m Xegre%utr%n{ rger;{&gafninﬁagea 8 %—:-bk\:/v%{pé%ssl&% krl%%cfﬁetﬁ% J&gghﬁglésalgf t he crude
ni trobenzene ﬁreﬂigﬁsr RS bEmbaiteHisy the hasehteHR& (ioRRafiAd ihanthe REBIsREabl y
contain aliphatic and aromatic hydrocarbons in concentrations of I to 10
ppm and phenphasearivpelé rrospentigly trge phorgamie patts)ain therglkalineg weashingoout 200 to 20

-about 15 Th ‘ .di t.0 the i t] ' t '
hat . t he P enBie~ofoRLCHHE G e MRS (bt “oBRAY GGl AP B (1 obenene |

results in dagrpesRde, MARMHIREhE e Nafbt dEionshd dRioAEHt 4189 under pressure

~ step. Accordingly, the S

monitoring with an FID (flame ionization detector) after the waste water has been

heated under pressure.

15  Waste waters con‘taining aniline and aminohydroxyaromatics, obtained, e.g., in the
preparation of aniline, can also be mixed with the alkaline waste waters from the
washing of the crude nitrobenzene. These waste waters from aniline preparation

 preferably contain aliphatic and aromatic hydrocarbons in concentrations of 1 to
10 ppm and phenols and phenolic salts in concentrations of from about 200 to

20- about 1500 ppm.

The process acéording to the invention is advantageoi;s in that the removal of
substantial amounts of benzene and/or nitrobenzene results in decreased
consumption of NaOH during the heating under pressure step. Accordingly, the

25  consumption of NaOH in the process, and the loss of behzene and nitrobenzene

| due to decomposition in the TPD, are minimized. An immediate advantage of

using less NaOH is that it is not necessary to use highly corrosion-resistant
materials to construct the plant sections of the TPD. Because overall fewer
organic constituents have to be degraded in the TPD due to the prior separation of

30  benzene and nitrobenzene, the capacity of the TPD is ultimately increased and the



-25 consunption of NaOH in the process, and the | oss of benzene and

ni'trobenzene due to deconposition in the TPD, are mnimzed. An i mmedi ate

advantage of wusing less NaOH is that it is not necessary to use highly

‘corrosion-resistant materials to construct the plant sections of the TPD.

Because overall fewer organic constituents have to be degraded in the TPD

due to the prior separation of 30 benzene and nitrobenzene, the capacity of

the TPD is ulgi; i hey - ' t ter worked

up i this vy DEOY e SERERORRL M Sl ol (IR VAR ol 21

accor di ng t o ttehtedibymtlenprocsss aedordihg tetho ievehtolcacthatrefed be distlegddy i nto a

bi ol ogi cal’ "sewage treatnent E)l ant wi thout dilutjon. Having thus described

t he inventi orfiregtheinton biglaeirg! esvwaes satmeng plgnt, wihewd dgutiony “i | | ustrati ve

t hereof . EXAMPLES 10 15 Exanple 1 (Conparative Exanple fromEP 0 005 203 A2)

1200 m of. an aqueous-al kal i ne waste water froman adi abatic nitration

process ger ¢ldvig thdsi¢aeribdil the thvehtidm defofllbwilpastamplds ey gided fdleype equi pped

with stirrer, nmanoneter and thernoneter. N trogen was t%en appl i ed under a

pressure of 3dustighve thprefwast e water was then heated to 300C and kept at the

reaction tenperature of 300C for 13@§§§ﬂ§3ﬂ%prD)' The pressure rose to 114

bar. After cooling, the waste water i

lists the analytical values for the contents of the various organic

subst ances before and after the thermal pressure deconposition (TPD).
Example 1 (Comparative Example from EP 0 005 203 A2) :

10
1200 ml of anr aqueous-alkaline waste water from an adiabatic nitration process
. were introduced into a nitrogen-ﬂushed 2 liter autoclave equipped with stirrer,
‘manometer and thermometer. Nitrogen was then applied under a pressure of 30
bar. The waste
15

water was then heated to 300°C and kept at the reactibn temperature of 300°C for
15 minutes (TPD). The pressure rose to 114 bar. After cooling, the waste water
was .

20 withdrawh and analyzed. Table 1 lists the analytical values for the contents of the

various organic substances before and after the thermal pressure decomposition

(TPD).
Table 1

25
Content ' before TPD after TPD
Na salts of mono-, di- and | 3100 ppm 2.6 ppm
trinitrophenols. :
Sodium hydroxide 0.25 wt.% 0.12 wt.%
Sodium sulfate 0.5 wt.% ~ 0.5 wt.%
Sodium nitrate 1.8 wt.% 2.1 wt.%
Sodium nitrite 0.04 wt.% 0.05 wt.%

Sodium carbonate 0.05 wt.% 0.2 wt.%

t hdrawn and anal yzed. Table 1




-25 Table 1 Contentbefore TPDafter TPD Na salts of nono-, di- and 3100 ppnR.6
ppm trinitrophenols Sodi um hydroxi de0. 25 wt.%0. 12 wt. % Sodi um sul fate0.5 |
Ww.%0.5 w.%Sodiumnitratel.8 wt.%.1 w.% Sodiumnitrite0.04 w.% .05 wm.%
" Sodi um car bonat €0. 05 w . %).2 w.% Exanple 2 (Conparative Exanple fromEP 0
503 387 Al) A waste water with the conpgsition indicated in Table 2 was
treated in a tubular 5 reactor under the follow ng reaction conditions:
Reaction tenperature: 280 to 290C Pressure: 95 bar Anmount of nitric acid
added: 1.5 w.%  based on the weight of waste water 10 Residence tine: 5
m n The anal Exampdd 2 (Gompuesive Bxangple hoboES (6303 3§71 L) treat ment are reported
in Table 2. Table 2 Analysis of waste waterbefore treatnentafter treat rrent
TOC content (TOC: total organic 355 ng/ 117 ng/| carbon)

A waste water with the composmon indicated in Table 2 was treated in a tubular

5 reactor under the following reaction conditions:

. Reaction temperature: 280° to 290°C

o Pressure: 95 bar
. Amount of nitric acid added: 1.5 wt.%, based on the weight of waste water
10 o Residence time: 5 min - |

The analyses of this waste water before and after treatment are reported in Table 2.

Table 2
Analysis of waste water | before treatment after treatment
TOC content - 1355 mg/l ’ 17 mg/l
(TOC: total organic . | ' ’
carbon) :
Nitrobenzene 2000 mg/1 , 6 mg/l
| 2,6-Dinitrophenol 53 mg/l . | <100 ppb
2,4- D1n1tr0phenol 485 mg/l <100 ppb

Picric acid 117 mg/l <50 ppb
15 - .

Example 3 (Example according to the invention)

The crude nitrobenzene from the adiabatic nitration of benzene was first washed in
an acidic washing process and then washed under alkaline conditions in a stirred
20 tank with the addition of sodium hydroxide solution (50%). The mixture was then
separated in a first downstream separating tank into an organic phase (crude
nitrobenzene) and an aqueous phase (alkaline waste water, waste liquor) on the
- basis of their density difference. The alkaline waste water was saturated with
nitrobenzene and had the composition given in Table 3. It was then passed into -

25  another separating tank, where undissolved nitrobenzene and benzene settled out




- Ni trobenzene2000 ng/16 ng/ 1 2,6-Dinitrophenol 53 ng/| <100 ppb

2,4-Dini trophenol 485 ng/ 1<100 ppb Picric acidll7 ng/l <50 ppb 15 Exanpl e 3
(Exanple according to the invention) The crude nitrobenzene fromthe
“adiabatic nitration of benzene was first washed in an acidic washing
process and then washed under al kaline-Bonditions in a stirred 20 tank with
t he "addi tion of sodiunlhydroxide solution (50% . The m xture was then

separ at ed i NodtHelHodtbmAWNRE St tbﬁ&efs%lfatidﬁt THRRIAIgaNaste Phase (crude
ni trobenzene) and an agueous phase al i ne ‘waste water, waste liquor) on
the basis ofvatth&om then:spetrytmﬂ thnlewemmexedm whidaWatee foasthe waakiag-upas

saturated wt ni tr zen had t he OSI i on en in Table 3. It
wast hen pasaba B s oE0ERET Ko el em SRR pRanE: demestony

ni ”Obenze”eT%lga’Qﬁ&%?{}x% aﬁ &/ﬁ&ﬁ‘%ﬁ%r 9 cOR M?f?orpé’ifth&’gnéﬂﬁe VeGewagparated of f -
by phase separation. The alkaline waste mgter fromthis separating tank was
m xed w th whshe thafiest sépamnnghﬂﬂqmﬁmmcgﬁtspsepafatmgndnkr(enchaﬁbrsmla}rgct ed to
further treatnent by therma| pressure decopposition. Table 3 shows the
anal ytical dRith oWaseWaeshieraiths watkine-ymet apikng) pad afierdhe TR er  before the
first separating tank, after the first separating tank (and after m xing

w th the waste ers fromthe working-up of aniline) and after the TPD.
Table 3 Cont ore first after first after TPD separating tankseparating
tank Content before first | after first | after TPD
separating tank separating tank .

Nitrobenzene | 4846 ppm 2538 ppm 182 ppm

Benzene 357 ppm 183 ppm 1 ppm

Nitrophenates 13,568 ppm 13,508 ppm <5 ppm

NaOH 1.7 wt.% 1.7 wt.% 0.9 wt.%

pH 13.7 13.4 10.4 '

Aminophenates 0 1241 ppm <5 ppm

10

The TPD was operated at 100 bar and 290°C with a residence time of 30 minutes

“and a narrow residence time distribution.

Example 4 (Example according to the invention)
15 ' ‘
The crude nitrobenzene from the adiabatic nitration of benzene was first washed in
an acidic washing process and then washed under alkaline conditions in a stirred
tank with the addition of sodium hydroxide solution (32%). The mixture was then
separated in a first downstream separati?létank into an organic phase (crude |
20  nitrobenzene) and an aqueous phase (alkaline waste Water, waste liquor) on the
basis of their density difference. The alkaline waste water was saturated with
nitrobenzene and had the composition given in Table 4. It was then paesed into
another settling tank, where undissolved nitrobenzene and benzene settled out at
the bottom and were separated off by phase separation. The waste liquor was then

25  fed into a stripping column operating with live steam, where nitrobenzene and




* Ni trobenzene4846 n2538 p pnil82 m Benzene357 ppnil83 pnl ppm ‘
Ni t rophenat es13, 568 ppnil3, 508 ppnk5 m NaOHL. 7 wt.%.7 w.%.9 w.%
pH13. 713. 410. 4 Anmi nophenat es01241 ppnx5 ppm 10 The TPD was operated at 100
"bar and 290C with a residence tine of 30 minutes and a narrow residence
time distribution. Exanple 4 (Exanple apgording to the invention) 15 The
crude nitrobenzene fromthe adiabatic nitration of benzene was first washed
in an acidi ' ; e [ |ons in a
tirred tant i in PR AT ARG WAERaRL B e bR T
m xt ure. was theeolumephadathe dompositidn glséndpm4e@dnvaeﬂmjatédrtg ftualnde |nto an
organi ¢ phase (crude_ 20 nitrobenzene) and_ an aqueous phase (al kaline waste
water, wast e MorkugHp by thermal prs%%slresdeépmpﬁen@n adgial yireant baipgaradyticpH® al kal i ne |
wast e Wat er r osition given
in Table 4. }4@%\1/@1%8;6 kgéle%%sé}ss\fs%@ fogltﬂ%' ﬁg%g (2&@%"? taeoe JH\%/her
undi ssol ved ni trobenzene and benzene settled out at the bottom and were
separ at ed of fraBw pohase separati on. The waste |iquor was then 25 fed into a
stripping col_u‘rr"ﬁ"oper at| ng wlth Ilve steam where ni trobenzene and -10
- benzene were ped ovetrn fre—at rewaste—watie theybott om
of the col ﬁ\i‘? 't he clb%'éfm trBﬁ @lhi%n |ﬁar‘f’§ibf'ger4 and was? f%ﬁe‘?t ed|to
further working-up by [tYERFAINEr e SERVAHBEonpoIAPIRE a partial stream
bei ng anal y{ically nonjitsked by nedaskof FID |eelupie presence of

ni t r obenzeng Namebehesazene6520 ppm 1830 ppm <2 ppm <1 ppm
| Benzene 435 ppm 155 ppm <1 ppm non-detectable
Nitrophenates | 12,250 ppm 12,150 ppm 11,850 ppm <5 ppm
NaOH | 1.Owt% 1.0 wt.% 0.9 wt.% 0.6 wt.%
pH 13 13 13 19.8

The TPD was operated at 110 bar and 275°C with a residence time of 30 minutes
10 - and a narrow residence time distribution. After the TPD the waste water had the
composition listed in Table 4 and could be discharged directly into a biological

sewage treatment plant.

.Although the invention has been described in detail in the foregoing for the

15 purpese of illustration, it is to be understood that such detail is solely for that
purpose and that variations can be made therein by those skilled in the art without
departiﬁg from the spirit and scope of the invention except as it may be limited by

the claims. -




*5 Table 4 before first after first after Contentseparating separating
stripping after TPD tanktankcol um Nitrobenzene6520 ppnil830 p pnx2 pnxl ppm
_Benzene435 ppml55 pnxl ppmmon-det ectabl e Nitrophenatesl2, 250 p pnl2, 150
pnil, 850 ppnm<5 ppm NaOH1.0 wt.9%.0 w.%0.9 w.%.6 w. %pH1313139 8 The TPD
was operated at 110 bar and 275C with alkesi dence tine of 30 m nutes 10 and
a narrow residence tine distribution. After the TPD the waste water had the
conposi tion kwahads opLAAMEp4sand coul d be discharged directly into a

bi ol ogi cal Sewage treatment plant. Al though the invention has been
described in detail in the foregoi ng for the 15 pur pose of iIIustration, it

istob der st t hat h .det ely f t.h d that
Vari at i ons can’ bo wRIBEt feni by ool fiel R line R HRERGUED. depar ti ng

I ' gmclt Q.enip' r '1 t angh R 300epsth tkhRnk aﬂsﬁbm%os%mtm 38,000 pPRYniREbdnzGd €d by

5 which waste water was generated by washing crude nitrobenzene produced

by adiabatic nitration of benzene with nitric acid with an acid and then an

_alkaline material comprising:

a) separating undissolved benzene and/or nitrobenzene from the
10 alkaline waste water,
b) optionally, stripping residual benzene and/or nitrobenzene from the

alkaline waste water from step a), and

15 c) heating the alkaline waste water from step a) or b) to a temperature

of from about 150 to about 500°C under pressure in the absence of

oxygen.
2. The process of Claim 1 in which residual benzene and/or nitrobenzene is -
20 . stripped from the waste water in step b) with steam.
3. The process of Claim 1 in which step ¢) is carried out at an absolute

pressure of from 50 to 350 bar.’

25 4. The process of Claim 2 in which step c)is carried out at an absolute

pressure of from 50 to 350 bar

5. The process of Claim 1 in which the alkaline waste water from which

benzene and/or nitrobenzene has been separated and/or stripped is




‘WHAT IS CLAIMED | S: 1. A process for treating al kaline waste waters

contai ning fromabout 100 to about 3000 ppm benzene and from about 1000 to
.10, 000 ppm ni trobenzene 5 which waste water was generated by washing crude
nitrobenzene produced by adiabatic nitration of benzene with nitric acid
with an acid and then an al kaline matet2al conprising: 10 separating

undi ssol ved benzene and/or nitrobenzene fromthe al kaline waste water,
optionally, stri pebﬁgiﬁe@%i$%st@§%ﬁ%naMA§s iNhd fRPgnzene from the

al kal i ne waste water fromstep a ri'l1eat| ng the al kaline waste
~water from step apmimohylirdxgaranteopeiattarsep @)f from about 150 to about 500C
under pressure in the absence of oxygen. 2. The process of Caim1l in which
resi dual benzene and/or nitrobenzene is 20 stripped fromthe waste water in
step b) with steam The process of Claiml in which step c) is carried out
at an absolute pressure of from50 to 350 bar. 25 4. The process of Caim?2
in which step ¢) is carried out at an absolute pressure of from50 to 350
bar. 5. The process of daim1l in which the al kaline waste water from which
benzene and/or nitrobenzene has been separated and/or stripped is -12

- conbined with waste waters contai ning an| | ine and/ or am nohydroxyaromati cs
prior to step c). _



