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Apparatus for tha purification of nitrating products

Tha presant invention relates to the technical Bield of nitration, In particular the preparation of hitralad sromatis acganis
eampounds (alse referred o beiow s “nivoacomatics”, “siraling poducts’ o the ike} ang thair purificaton after tha
preparation.

I particidar, the prasent invention relalas to 8 device for removing impurities (uch s, for examply, non-reasted
reactants, raschion byproducts, nitrating acid and resction products thersof, such as ritragen axidag or nifrous aoid, elo) in
the nitation of nivatsble aromalic sompoundg sfter remaval of the niralid diacelale by Fealoent with o sonitbing

medfum. In othey words, the prasent invention thus relates I an avparatus or plant for the purification of nilrited raw

produsts obtained during nitration of nilrateble sromatis compuunds alter separation of the nitrating end acid,

The apparatus or plard a‘.cc*t:rdiftg i the invention ig particularly aultahle for canying out & coresgonding process for the

remavat of inpurities from nitsted raw products oblalned during the nitration of nitrtebls aramatic sompounds slter removs

of thix nilraling and 201 by traatment with a sorubblig medium.

Aromatis nitra compounds, such as, for example, nitohanzene (MNBY. mononitrotaluane (MNT). dinfstolisne 4 GNTH
trinitrolelusre {(TNT), nitroshiorobanzens (IMNCE), ate., whick are afilained by reastion of & carreaponding ammatic, sueh aa,
for sxample, benzane, toluene, xylene, chiorobarzang, dishiorobenzene i, with nisic ac. ditectiy or in i presence of
sulfuniz sind 85 catalyst and water-binding agent, must b subjanted do & mulislage soubling and addiioral pusiication
steps bafore thelr further treatment it order o ramove aputities dissolved of suspanded iy the raw niltoaromatics such ag
sulfaric acid, nitrc acld, nirose. nitrophenols, nirorresals, ale., which may be prasent for sxamgde, in the for of song,,
dinitro- and frinfiro compotnds, and other nsidalion paadusts, such as nitrabenzolc acids and degradation produeis from the
decompostion of the nitrophenals, ar unrsasted Momalioy o non-deaired isomers, for sxample it the case of TNT
production, in the raw mixture of nirosromatios.

Usually the scrabbing of the raw nifsraramatics sonsists it ramoving the dissalved snd suspended acids of the nivating
mixure, thi nitrdphenols and ofher acidis impurites which may ba extractad with the scrushing mediur in fhres siops [see,
for annle; Mefssner stal ndusidat s Bnginesring Chemisﬁ*y, Mol 48, pages. 718724 (1854 Ulimanns Enavbiopddis
dor Technischen Charis, 4 editbr vl 7 pagazs 38t 388 M Mermanneb ol Midusiial Niesdion of Toluens
Dinitrotolueng”, ACS Symposium Serias 823 19981, pages 234 10 245 edtors LE. Albedght, RV.O. Carr, R Behmitt US &
288 286 BY, EP 1 818 117 B} As a sorutbing medium, water is usually ussd for this purposs, whersin the sorubbing i
usually carried Ul 2e liquiniicud sonubbing § e st lemperatures 8t whinh the ailnaromatic iguid fo be sorubbed is aresent

3 Houid).
This threa-siage sorubbing typically comprises the following aleps:
1. An acid sorubbing with waler to remove the dissolved and suspended mineral acds, salfuric agid; nitng

3

aaid, g nitross ("acidic scrubling™)
2. A basio or alaling sorubbing in e preseice of & base {"alkal scrubbing™}, such as sodium carbunate feods),
sodium bicarbonate, sodiom sulfite, sodium hydrogsnsuliite, smmaoniz, s isun”;%:,ftif;);<§<€e solution, ;}ata&zséum
hydroside solution ele. {ses, for evample, US 4 482 788 A US 4 537 878 A or LB 6 288 288 81), for
remnving the weakly aciiic impuriting dissoived in the raw niltrcaromalics. such 83 nitrophenals, sitrooressls,

nitrobenzaic acids, degradation produsts Fom the axidative decampasition of the phenols or from aliphatic or

il
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gyciic hydracarhons., elt., such 3y, for sxamiple, oxalic said, ¢l or aaynmatic lomars in e case ol INT
{"basic sonibbing™y

3 A peudral serihibing fo ramnve the traces of atkall and furber reduge the imporites o remaining in the produst
{"neutral scrutibingy.

The sim of these serubbing stope is fo oblain, bt addifion to & purs product, as lille ax possible of wastewsater pay
o of product, in which e contaminalad impusiies ars prosent 0 1hat halr disponsl may be carned aut costollaciivaly,

In ordar fo minimize the amounts of water raquirad for this sorubibing, the sorubbing may, for asampla, be caied
aubin counter flow in such @ way thal the waler tsed for the neutral serubbing is vaed in the aikall sprubning after addition o
base -;rf for example, Quaksnbush et o, The Olin Dinitrotolusne (DNTY Process, Polyurethanes Werld Congress 1489
Publighers: Technomiz Lancaster, pages 484 to 488}, or that the acid scrabibing s serubbed with 2 minimal amount of water
5o thal 2 concsnbrated dcit Is obtained which is sugplied diraciiy or after lurther concentradion n the nitration.

Thug, EP G 279 312 BY EP 0 735 514 BY and EP 1 780 195 BY deswribe processes in whish the miners) asids
which srealifsuspended and disselved i B nivogramatios’ afier the nittation such & soile acid, Bitis acid ang
nifrossads, are usad i several stages, ate selectividy scrubbed out and selursed o the nittation, s thal no mare
wastewater fum the acidic sorubbing has fo be coliected and dispossd of,

However, melthods have also besn disclossd in which, In order o minimize the snnunt of vastewaler fo be
teated, no auidic sobbing e carried ou, but onfy an wkaling and neutral sonubbing, as descrbed, for axample, in Kik-
{ithmay, Encytiopedia of Chernical Teshinology, Yol 17, sages 136 10 1B orin US4 DML (A2 A,

I addition to the minimization of the wastowster, the goal is alse to minimize the technical somplexity requied fur
the scrubbing (e.g. by snecifically adapting e fechnalogy uasd for e scrubibing ot anly fo the sorabiing step but b the
produnt to ke scrubbad ag wall
For the sorubbing of the nitrcarmatics (o be purfied, the so-cafled mizer seltls {miner sevarators) Hor sxampls,
ER 1 583 684 A%} are ususlly used uv scrubbing spparstusas in which e mixing part & uaually 2 silrer fank foh &
exsmple, Ulimenp's Bnoyolopadia of Industrial Chemistry, § BEd., Vol B &, pages §.18 10 624, M Baerns st al, Techiische
Chemie, Verlag Wiley-VOH 2005, pages 35208821 Thus. an srrangement of miser and sepavator is already devaribad in e

German palant DE 1 138 425 which makes it possibie & soreb sryslaline nifroaromatios al room temperaturs, and. for

grampie, DNT, TNT or NCB, at slevalad tamparatures while minimizing the healing eliert Howaver, o8 sirfugal pumps and
static mivers have also betn teed as mixers (o for exampls the publications LR 3.221.054 Aor EP 1 I8 {17 81
Howevar, the use of the mixer-valiler tachnslogy (mixer-separator inchnology) (of, for example, Fig. 13 15 complex
and expengve. Due 1 unavoidable slipsags i contisuously operated stirrer lanks a8 & mixer, 1Uis necesaary, eapecially for
the retmoval of the nitraphenals or nifracrasols when thege are prasent in high soncentrations in the raw niltoarorsatios, o

work i 3 multiatage and, § possible, in counter flow, In arder to obtain the dusiad low content of inpurifiss (6.9 3 content

of nifrophenals of less than 10 ppm, mefersbly Z 1o 3 pom for the further reatiment of nilrlaromatics. 1 addition, sebbing
i muiti-slage extraction columns is techaleally Complex and axpansive and sot very sffective. Marsovis, tha productinn of
irge axchangs suraces for 8 wo-phass mixture cun not be realized it & shon Gme for an ellactive mass ransher, foliowsd
by rapid chemical conversion, sitherin a stirer tank or in extraction columing.

In JM Couleon, FE Warner, “8 Problam i Chamical Engineening Dasign: The Manulaciors of Mononirotelunne®, 8

i

publication of "The Institution of Chamics! Engleers®, 58, Virtoria Strent, London, SW 1 1048, pages 25/26, thrss-stage
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Sorubbing of the MNT with & serubiber of the Hollay-Mott typs {mixerisettion), e acidic and the alksline sarubbing s caisd
aut in counter flow in at least heo stagas i each case in ordar fo schisve 3 sufficient removal of the acids and nilreoresols
dinaslved or suspended fn the MNT,

n the Lanadian patent CA 1 034 S0, four-stage soid sorubbing in counter fow is proposed in order o sonb off
the ritic and sulfuric acid dissolvad and suspendes in the raw DNT.

For the removal of all acitie componsnts bom raw pitiobenzene, such se pabained aulfuric ackd and the
dintrophanols and picric acd dissoivad in nitrosromatics, up fo 2000 ppm, & four-stags sorubbing with soda ashin counter
fiow I desonbed in US4 081 042 in onter 1 oblaln e desires purity.

EP 1 816 117 A% describes a fourstegs naulrat sorubbing I counter fow uging four shiver tanke snd the
corresponding separating apparatuses (sc-caliad "mixer/setiar technalogy’} in order to determing the shil too high sontent of

sraphanole of fﬂ.p{oximai’aiy 80 ppm alter alkaline serubbing with & residual content of shout 2 ppm. Howewsy, sven whan
the stier lanks are roplaced by centrifugal ﬂm‘;s as.aming slement three: slages are 3l requred b obiain g residus
suntaniof 3 gonrof nirophenoisin fhe resulifng nitrobanzon

U 4 894 342 A disoloses thal stalis mixers are not suftable alore on 2 technicsl soaly @ mixing slements iy two-
phase syatarms for t production of o oplimum dispersion of e two immiscitile phases fnfo one anther, Thus, the use of
& static mizer for alhaline sorubbing is descritied i ER 1 818 417 B The nitchenzane traater therpwith sl contains raore
than 50 ppm of nitraphendds, which must be raducsd to about 2 ppiv by means ol comiplex multi-atage teulral serubibing,

As siready axplained v EP 1 780 195 81 By acidls sorubbing, the scribbing of nitroaromatics is a complag
arocess. in adiiion o generaling a sulficlently large sxchange swface batween the arganic phrage and the sorubbing thase
{usuadly water) in order fo achieve an aplimal ransition of the impurity 1o be ramoved fom the argani phase, theefficiancy
of 3 strubbing step depends o the distdbation squilirium of the contamination belwaen the organ phase and the suubling
mesiun, The imputity extracted from the organ phase i, a0 sugh, stable i the sorubbing madion o i remaved from e
dinttibution squitibrim by s subseguanireaction.

Thus, afler the fransiion from the wgan phaseinio the aqusous phase, nitrose reachs with waler fo tisporse nitric
auid and NO soonrding to sguation {11
{13 ING (=32 Mo+ Hid o 2 HNG + NG

Hoth the tranaltion of the-nifrose from the wegan phase, prabably as & dimer, and the resction of the nifruse (as
NaQ4) with the walsr ars comparatively siow reaclions com,t:afed to neutraiization, se thal fime is necessary for the mmoval
of the nitroge fom the organ phass by sorubling with subsequent chamical reaglion.

The dissaniation of the atids into hydniu lens and the comespaniling anions Equation 2) or the neubalization
{Equation 3} occurring in the presence of atkali fs very rapld in the sase of acids, such as sulfiric auid, ritic acid, or weally
sed fitraphendls. The impurities ars removed from the distribution equifibrium between the nitroaromalizs and sorubbing
waldr and are s anionic form oaly it the sonilibing watar.

{23 H00s + Hh0 o My « B¢
{3 NQuAROH ¢ NaOM -> NOARD Nars HaD

By means of this rapd neuterlization of substances forming antans in the alkaling scrubbing mesdhun, 8 15 to be

sxpecied that the extraction of hese subslonces from the organ phass i essentislly massranslorcontrolind while the

scrabbing sasentially follows the same kinelic princilas s & mononitiation, s.g. a5 the nation of benzens 1o nirobenzane.
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Tha methods and plant knawn from the wrior ad for e surlioation of nitdded raw products often da nol work with
high efficiency or in a satistactory manner. Atimes, this also Invlves esvassivaly complon Drosess sequences ar work
pricesses, and the desired puriiies are ofien not achisved, at least not at areasonable cost

Dovumant DE 21 §1 306 A1 relates to 2 method and @ device for mbding inuids, wherein tie mixing of liquids is
camisd ontusing jet nozates whinh protrude inlo 2 mising reactor,

Qocument DE 12 22 804 B relales fo  process for the purification of nivoprenchooniaining aromatic nira
sompounds whereln the aramalic pitro compounds 1o be puritiad e subjecied {o serubbing with water and are subsequantly
adrixed eithor diractly or after mixing with the same volume of 8 0.1 to 2 W% of aquesus sodit hydroxide soluion. and
then pansed over an alkaline anion exchange regin

Document US 3 281 U84 A relates 1 a process for the purfioation of dinttrotolienas, whersin the dinfrotoluenes
are amlafied in @ rotary plang Wil water and aquanus sedium hydroxide solition and the serusshing mediunyis separaied

altey sach sorubbing slep.

EP 0 278 312 A relutes to 2 process for e separation of sulfur acitl and nitie acid Fom dintrotolusns misung
oftained during the rtration of tolusne, whersin the dinlrolbiuenes ars mixed with water and the squsous phase, which
subssquantly separiies, containing suilini acid and nitvic acid, is separatad of,

U8 4 587 875 A refales o & process for the samoval of nitracresol and pioric acid impuniies from wastowater
arising during the preparation of sioarmmalios, wharsin the Impunties are cumulated over several sonibbing g sleps. acid
peated, and the procipitated organic resldues are Subsenuently combusted,

UG 4 462 860 A refates o 3 process b the punficalion of dintrotoluene, wherein ha dinitololiena 15 sorubbed
vatft ant agusous basic phase o ramove the dinfroorbocrssal sonipuunds while leaving the dinitroorthocresal in the organic
phage.

The pressnt invention s ke based on the objct of providing an sppesatus or piand for removing impuritiss
fom nitrided raw produsts obtafned durng the nitration of nivatatle ammatic @Q.s‘is;%oumis after reamoval of the nitratiing end
atid, wharsln the abpve-described rroblems and disadvantages osturting in oonnection with the prior art are at least largely
avoided of stleast mifigated

i parhicular, Jtis 20 object of the pressnt invention by provide an apparatus or plant suftabls R cam ying ot 8
cotraspanding process, by means of wiich sificlest punification of the nitrided raw praducty, as oblainad fony the nitration of

nilralatde aromalic compounds after separation of e sovalled mitrating end aclds.

Furlhesmore, it s an obisct of the present fnvention to provide tha acrebing of the raw nifrosromatios reculiing
after separation of the nitraling and acid in which there are significant amounts of iImpurities, such as, for exampla, enirained
nitrating end acid, dissolvad sulfurie acid, nitric acid, nirose, nivrophsnols; nitrobanzoic acids, degradation produsts fam the
oxidative decompasition of nifrophenols, ste., so that in esch sorubbing step the nitrophenal cootent s a8 low a8 possible in
e sorubbed nirosromatin compaundd {5.g. nicbanzens from an adiabatic nitration: with originally about 2000 pem dis and
Irinsrophanots of the content of nitrophenols after slaline senubbing is less than 50 ppm, praferably fess than 10 pam, and
fess than 2 pp afier neutral serubbing), while the sffort and soat therend ans searly lower than in prior art methods and
apparatuses.



The above-describad obinct is arhieved accarding to the invention by an appaatus or plaat assording to daim
1 farther, sdvenisgenus devalpments s ambodinmnie of iz agpant of the Invantion are the subjest matter ¢l bhe
subciaivs.

i qons withou! saying that embodiments, develapments, sdvantages or the fike, whith are only implamented
subsogquantly for the purpose of avoiding uanesassary repetitions, that woply lo bne aspect of the invention, aiss
comaspondingly spply to the othey aspacts of the heention.

Furtharmore, it goss without gaying B, In the case of subsequent statemants of valies, numbars and ranges, the
refsvant values, numbers and ranges are nob i be undsrstond as limiting: # s seitevident fo the parsort skillad in the an
tat, dopending on the particular cese o application, the speeified ranges or specifications may be deviated from without
departing front the soope of the presast inverding,

b addition; &l the vales or parameter dati of thy B mentionad below miay be detarmined, or detenrined i
prisciple, using standardized oy wxplicly speaifiad determingtion methads, o with detamination mathods whish are known
parsado s nerson akiffsd in e g,

Thapresent invention wiltbe desorbed i more dutall balnw.

With the apparatus or plant scetrding 1 the invention, | is thus possible to carmy out orocesses o semusing
mpunities from nitrided raw products ohtalnad during the nitration of nitstable wiomatle tormpounds alier ramoval of the
nitrating end acid by treatmeant with 2 sorubbing mediure, wharsit the provass comprises the bffowing process steps:

= lya st process slep (&), the nitnded rew products are first brought into contset with 2 soruliding
metiam, white e nitdded raw produsts snd e sonibbing medium ars dishibuted iblo sach other
such  way that a dispersion, in partioular smudsion, reaufls (e, o this firet provucs st (a0, @ slisporgios
or srnulsian of nitided raw products, on e one hand, and s,t;m%;»\..éng miedimy, on e sther hand, are
producen;, while,

= i g-geeond proceseddep )t conuling disparsion, i parficulsr e emiddsion, J¢ fed inlo a1 ubs
reacior s¢ thal during e passage of the smulshon brough the hiby teagtr, B Impunties inilially
present iy e nitided raw protucis ars retnoved andicr so thal dwing the passage of he snulsion
Buough the fube reani, the frapurities indially prosent i the nitrided raw produsts are converted Inio the
sorubbing medim o are hettralizad therehy.

The above process is tharelore outddandingly suitatde for the pusification of nitdded raw products ebtainad during
ths nittation of nitratable aromalic compotinds aiter removal of the mitrating sad aeid,

The principteof the sbove process herafore sonsisls i contasting the raw niboaromatics. which s deviusd fam
the nitration and s contain significant guantities of impurities, after first separating the nitealing ond acid (e, in a
senaralert with g sorubbing medium and conveding the resulting enuision of dispersion i @ Wbe reacior so Bt the
impurliag iniliaty presant it e offrosromatics fo be puriled sre banderred inb the sorubbing medium o neubralized
thareby, and i this way a purified nifrosromalic sompoand fs oblained,

As the applicant has und in' 8 completsly surprising mannse the use of 3 lube seactor - 1 combination wilk an
upstreant dispersing or smulaifing device < sads to & particulady good mixing and very thomugh snd fine distibution of
serubibing medium, o the one hand, and oircaromatios to be pleified, on e other hang, so that in this way the Impurities



may, S0 lo speak, be complelely or al least substantially nompleiaty removed In & siagle process shap namaly wilhin the
stnge of the tuba reactor tresimant),
In contrastia the prinr art, therefors, advanced complex provass sleps for the puification of the raw nittoaromatic
compound are efficiently aveided withont im;:rﬁirin.g Guzlity in the purfication of the raw silroarsmatic sompound.
Surprisingly, the tubular restior tsed sccording to e fnvantion for B8 treatment of the raw nitrosromaiic
compnund with the scrubbing mediun ensures such 3 thorugh and re diskibaton of rw nitosromalics, on the one hang
and serubbing medium, on the other hand, hat all, or substantially alt, mpuitias ase Introduced info the surubbing nsdiom
within the scope o the tubs reacior eatment secording o prosess step (55 or are tharaby neutralized. so that thay miay
subsequantly be separated off fogather with the scrubbing madium from the then purified nitroaromatic compound fle. aftey
compiction of the process shen
Surprsingly. # hag been found that itis poss§b§_e within the scupe of the prasent invention to camy out a serulibing
of nfirouromatics succassiully ir a one-stage manner even with & high lsad of impunties such as nit waling anid; niirophensls
and nifpcresols, by mesng of a'cimple and inaxpansive matfiad, but alse olfier dispereing agans, such as, for sxample,
sentifugal purps, with additional devises, suth as static mizers., dinphragivs, 210, In tube reactors alone or in combination
with slirar tanks, which: aliow & prackely defined mixing snergy 1 be miixed intn the mbiira In mufusily miscbls
phases. The resulting emulsians fom the orgar phass © be purilied i the scrubling radium (A type o tha sestbing
madium in the argan phase (W yge) provids the interface betwesn the aitrmaramatic and tha sorebing medion resuirsd
for an effective and optimal mass ransiyr,
As far ag the praperation of the emudslon of dispersion it prosess Sep {8) Is concemed, s s gensrally effscied
by maans of a suitebie dispersing of emulsifying devics, it particular by means of & suitable mixing slement

Within: the scope of the prsgent invention. & mbing vesssl, & job mixer {br jot miding device) or & pump, for

axampis, may te wad ag 3 dispersing or smulsilying device {u in particular a¢ a st diaparsing or emuleifying devee). in
particular 4 centifugal pump mey beused,

Aecording fo one embodiment, 8 pamp, i paticular & cantiffugal pums, §s used se disparsing o emuisiying
devide, in panicular as & miking element. i the courss of prossss sheg {8}

According o an alternative preferrad ambodiment, 3 so-called jot mixar (synonymiusty alse relorrad 16 46 4 jeb
raixing device} is used ay a dispersing or emulsifing device, in particular a3 a8 mixing slement, 1 prosees Btep (R), The fet
mivar atcording v the invention I, i partividr, 8 davise which generiies a {oondidl ditvdng jol with a medium {eig. g
sam) surraunding the {oentral) driving Jat

Al types of pbavixaed way e used o jol mirars, which gliow the nitrmaromiatios fo be soubbad on the's cnbing
miedium {0 be sorbbed ala bigh relative pead by maans of the conteal ot steam 25 2 fres jol, which may consiat of batt

fie serubbing medium aad the nitorromating 1 be sorulibed, wherein the nicaromatic fo be sorubbad in the sorubbing
madiom or the sorubbing madiam f be sorubbed in the sitrssromation §s distibuted a5 an emulsion with 3 largs boundary
sirface. Such devices are drgoribed, for avampe, in Ulimanm's Encyclopedia of idustial Chemistry, 2043, €4, Vol B 4,
pages B7IGA ang S58-871, of in Peny's Chamisyl Enginesrs’ Handbnok, MeGraw-HE Book Company, 1984, &th et
pagas 521 b 523, orin e German paignt spelication DE 2181 206,

I v oase; the {certral) jel strean in the jet mixer may b the scrubbing medium, while the surrounding medium

s the nitrated saw aromatic B be purifed: Alismatively, however, the {oontrall ot sream may aiso be formerd by the



anrubling medium which 18 lo he pudfied, widle the medium surnunding the {contra) it stmam is e sonibhing
metiom, Botly altsmztive embodimente raeult v the devired rasult

Particularly gond restlts with regard to ths purificalion of the raw aromatiis to bie purifind are nblalen fivespective
of whather the central Jelis farmed by the eorulibing medium or else by the petind nitided raw produst), 1 the ratin of the
speotls butwsan e contral driving fet, on the one hand, and the medium surrsunding the caniral et {e.g. ting Jed) in the fut
mbee s adiusted in the f'a{sga offragi 17 6103011, preforsbly in e range fom 1: 20 20 1, particulardy preferatdy i the
range rom 10 1% 1001 i this way, # particularly thorotigh and fine distribution of the scrubbing mediur, o the ong hand,

and the raw produsd, on the other hasd, and consequently & particularly stficierd puriication, s achieves.

The flow rate of the scrubling emusion aiter the jat mixer in the downstrears lubs readlor is, in particular, i the:
rangs from 8.7 16 18.0 mifs, prefecably i the range from 0.5 1o 10 s,

According fo an ambodiment of the present vantion, # may e provided that the disgerdng devies wsed i

profese step (a1 I padicier the mikng olement, is connected upstrazm of the ube resclor, By paroulr dinsclly
dpakean, According v partivelar vattantof this embodinent: It may be provides Bt the c:"&s;sersmg or sisifving davics,
padisular the mixing slement, margas int the tube reacior.

Likewisg, however, it is also possible that the dispersing device, In particalar the mising wement is ivtegratad into
the b resctor or is 1 comprnant of the tube reacier. For this purpuse, for example, e disparsing device may b an angsd
it the upper of upstream part of the fube resctor. Such sn smbodiment is possibie, in particulsr, when the dispar raing davice,
i particiiar the mising slenent. s dasignad os 3 so-calind st mixer,

Avrcrding to @ pariicularly preferred embodiment, { miay e provided that the tube reactor is equitpad with mixing
afementa for carying oot prosuss stap (), 0 particular for the input of additional mixing snergy; I this way, particuiarly gosd
puritivation resulls may be achieved because the addifions! mixing slements achiove a 8l futher Improved, parliciany
thoraugh, distibidion of he se:fts§'>ﬁtsiﬁg ediun, o the ong hand, and’ the raw wromatios to bie punfiad, on the other
hand. The mixing slemanta may be, i paricular, plates, In panticular impast or deflection plates. diaphragms, stalic mixers,
fiw dividars o the ke According to the invention, 1t iy praferred § 1 15 15, In pariculsr € to 18, preferably 2 o 10,
partvalatly preferably 2 0 5, wmising slements are presant in i fubs reactor

According fo tig embodimant, iUis prefarred if the mibing enemgy provided &y e mixing slemant i the tube
pracior is @ mixing enengy (Les & volumesrdated mbing aoergy) of 8 total of 104 1,000 fulesd, prefarably 19 & 500 inulend
more preferably A0 to 200 joulagh by other words, secording 16 his embodiment, @ mbing energy Ge. & volums-cslated

mixing enengy) of 10 o 1,000 joulesd, prafarsbly 10 to 500 joulesd], more preferably 20 to 200 joulssit,

Particularly good rasults are obtained, in paricular, whan the mixing slemenis are designed i such a way thatihe
pregeure drop per mixing elementis 0.1 bar fo 3.0 bar, preforably 0.3 fo 1.8 bar, partivularly preferably 8.3 1o 0.8 Bar.

As far ae the racidonon Bme of the amudsion-of stribbing mediom, on the cae umnd - and rve aromatios. oh e
oifier hand, i the tube resctor in e context of procesy step (B} fs concerned. thie may vary within wids it L is
particuladdy prefared If the residance ime in the tube rescior 18 0.1 o 120 seronds, preferably §.1 to 80 aeconds, particularly
praferably 1 to 30 senends In s way, partioulary cood scrubbing resulls are schievad, ainos this ensug, on the ana
hand, 3 sutficient minfmum residence tire, bt on the other hand also sn eoanomical tiroughput,

The tpass and shase ratio batween purifisd nitided raw products, on the one hard, snd sorubbing medium, on the

other hand, are also impanant i the coiirse of the pusilication and may vary widaly n sach case.



Pattioularly good results are oblained when the mass ratio betwees nitrided row prudusts o be purified, on the one
hand, ang theserobbing medium Ga §‘s‘esh§y dosad sorubbing medlumy), on the oliar hand, 18 inthe range Som 200 1t g
Q. profarably in the rangs from 100 10108, pariouladly preferably intha range fram 30 416 102

Likewise, partioulstly gaed results are whisined: when the phase rafio (e, in panticular the phase ratio in the
serubbing apparatus) belween purified afivided raw produls, on the one hard, and scrubbing medium. on the otber hand, s
in the rengs fam 28 0 108 i panticular in the rengs o 100 110 Y, prefersbly inthe ranga fom S 1t 1 1 The
adiysiment of the phase ratio may b achisved. it pwticular, by 2 circdlation of the sorubbing madium affer phage
separation. On the one hand, this ensures an aplimal exshange aurface between the argan phase and the sorubhing
mediun and, on the ofher hand, the shortest peasivle ime for phase separation in the phase soparating acparaius.

The sorubbing ¢f the ritrosrematios is usially cared cut as & liguidiiauid scrubbing {8, ot iempieatures st whish
B pitroaromatic fo b sorublies or purifioy, as wall as the strobbing mediom, is presentaga ipdd),

With rogard 10 the sorubbing mediune used, this is in the Torm of iydd ander process condifions, In partiouar at
temperatures sbove § °C, in particular at temparatures abows 25 °C, and at almosgheric pressurs,

An agueous-hased sorubbing nredium; prelwably water, is prelorably used,

Depending on the phage ralio in e scrubbing apparatus, the niffcafomatic o be sorubbed s disparsed in e
scrubblng medium as an all-iwater emulsion (VW emuision), o the sorubliing rmediun in the ammutics i be sorubbed ss
waterfeol emulsion (WD amiilsion),

The afficlency of the scrulibing medium may be further incrsased by thi fact thatat baast one bage may be added
o the scrabibing mediunn The base ray be selanted, it paricilar, fom the group of norganic hydmxides, carbongtes;
fydragencarbonates, sullibss, hydrogensulfifes and ammonis, axwell as thalr mixtures o combinafions, preferably from the
graup of sodivn hydrovide sclution, potassium hydrokide salution. sodium carbongte, polassium carbonals, sodium
hydrogensarbonate,  polaasium hydrogen-carbonste, ammonia, ammoniem carbonate, sodim suifite, and  wodium
hydingensulfite, as will ag mixivres orcombinations Herso!,

The quantly of aikall ueed i an akaling sovubling should, b parficslar, be susty that ot only ol acids may be
converted <§u2‘z$‘=§§taééye§y fo thel nafte, bt an excess of base should, In partivular, be used so that the pH valus i the

?&sa sonfent of ai?:ai; may be, I paiticudar, Fony .01 mol o 04 mold, rw*&ra»y‘mm G0 el D et buligt laagt
hwice the ambunt required for the neutraiaation of Al irophanols.

Particulary god resufts are obtained when the sontend of base In the senitbing mediumm s fam 0.0% 0.4 mol,
preferabbyfrom 0,02 10 0.7 mold,
quantités ki the neutralization of o mtf:)pham?s m}ﬁiai.sed a8 §m;>&sri§&35.

As pravinusly stalnd, the ghage ralio of sitmarmate and fraatily dosed sorebibing medium should sdvantsgeously
befom 2001 240, proferaily o 100 Hio 115 particularly preferably hom 18 110112 By imeans ofaift:tsiatian of
the scrubbing medium alter phase separalion, 2 phase ratie batwesn 28 110 10 5, purtioularly 101 1 to 1: 2, partioully
praferably § 01 0 T 1L ey be sdjusted betwaan the niroaromatic and scrabbing mediom o be sorubbad, by ardey b
praduce an optimal sxchangs surface belwesn ihe organ phase and the serubbing madium aod, on e ofher hard, o kesp
the time for the phiass separation in the phase separation apparatus as short as possitile.



Depending un the phase ralic i e corubbing apparatus, e nilrodromalis © be soubhed s disparaad as an ol
in-waler emulsion {0V emulsion) iy the scrubbing modium, or the scrubbing mesium in e aromatios o be serutbad &g
witer-dn-oll smulsion (870 emulsion) i, the abovs ermbodiment)

Dapanding on e selecled p?*-ase ratic, either the sromatios or the serubbing mediun fo b serubbed Is used @
the driving fet, In ordar o adfust the desinad smulsion typs.

The flow rals of the scrubbing ermuision afler the jat miser in the folfowing tubie reactor may b, in particular, n the
ranga from: 0.1 to 15.0 mis, praferably from 0.8 o 10 mis.

As manticned above. the raffo of the veloaity batwesn the cantral fel and th surmunééng medium moves-bebyaen
1o 5300 1 prefersbly 1) 2 o 200 1, dnd pariculenty srefirably betwenn 1 1 1614

Inrder o pravent the coalsscancs of the serulding emulsion altar & short ime and thus net to rompletaly ramove
e hupurity 10 be rareovsd from the pitvaromatic compound B be plrifiad, 1 ix sdvantagents 1o keap the sorubbing
emulsion stable by adding additions! mising srergy untl ol Impuritins are scrubibad out of the ritraramstic corpatasd, 3ng
may be preventxd by futher reactfons in the sorubling mediom I the resxtaction o the niosromatics v e
sorubbed. This additional mixing ensrgy may bs invroduced inti the fnixture of the tvo mmiscible phases by fesding inie #
reactor with additional mixing elaments, prefersbly ity 3 tulie resctor withaut backmiving, whereln addifional miving
lements are Sistnbutad i the tubs reattor, such ax disphragms. baffle piates, fow dhaiders, static mixare or other sl
miving slements, o maintain the OW o WIO type sowlsion. Prafwably, from 1 0 15, in paricular from 2 & 15, more
preferady from 2 0010, and partisularly preferstly rom 210 5, mixing dements may be proasert i the tube resvtor, whareln
e jel iy giso sotnle an @ wiking slement,

The total volume-related mixing energy 1o be iboduced should be 10 to 1000 3L prefersbly 10 o 500 34 and
dlarty prelerably 20 300 4.

The preasure loss per mising slement should be 0.1 fo 3.0 bar, preferadly § 2 10 1.5 bar and particularly prefsrabiy
{2t 0.8 bar, so that the namber of additional miving slaments tequired In e ube resctor s ay low 98 possible, wirlle
beeping the realdence time in the phase separation duvice as short 83 possidle.

The ragidance fme in the ibe reastor for the separation of acits Toiowedt by & rapld Surther raschion sudh sy, fw
gxample; 8 naulralization, T 818 nibosromalios o be sorubbed, sush oy aite acid, sullfusic sold monn df and
trintrophanols and cresols. nitrabenzol: acids, etz in the case of & sorubbing with alkal, such as sodium hydroxide solution,
vofa, icarborata, ammanis, polassium hydroxide sclution, el shaull not b mars than 0.1 o 120 sesonds, preferably 0.1
tr 80 genonds, mors preferabiy 1 1o 30 vesonds.

The residance g i the followdng reacir should be adupind fo these ratios in order to remave impurities from
the miroaramatios o be strubted with high distribution coafficients In favor of the nitrosromatic compound o be sorubhed,
Bigh mase bransfer resiatancss in the tgan ph ask and slow further pracion of the exieacind impunty in the sunublbing
mediint, 8¢ nitoss o pilvogen dioxids {sueh as.dor sxample, by 2 combinalion of he means dosaribagd above for
producing an oplimal sorubbing emusion with stims o pruduse the nacessary residance time). Acomrding o a particulsr
smbodivient of the above process. this is schisved, iy patlicular by & combination of the sbove-described masns for
graducing an optimal scrubbing emuision with sirvers in order fo ensure the necessary residenss time B the phase ranafer

anit tha subsequant rsaction.
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As mantioned above, b amount of alkali used in an alleiine scrulding should be sufficienty high so that not ony
may all acidy b converted quantitatively to thelr salty, butan excess of bass should be used to keep the pH in tha sorubbing
liguor suffiiently high so that weak acids, such as reonanitaphennis, may alse ba quantialively scnsbhed out. As mentionsd
above, the contant of alkall i this cass shauld It patticude be fom D.01 moifd 1o 0.4 molil, profvaldy from 0.02 moli o 02
rantl, but ol feast twitn as the amount raquired for the nautslization of all mirophensls,

The emulsion grasent af the and of the mixing section may, for example, be separalnd again inlo the individual
phiasas i1 8 phase separation apoaratus (.. separsior or seltfer). The sorubbing medium vath e impurities contained
therein may be fod sifher as wastewsier for wastewster reatment, or infroduced info the upsbrean gonutbing stage
carirder flow,

The sorubbad nitrearomatic may e fed eithac it the subs@qaent sorubbing sep or tansthrred dirsctiy to e ond
of tha scrubbing process for furthar reatmant ar o an inferediste storsge.

All types of static sepwratars may be used 2y g phase separater, gs well a8 dynamic separatory such @y
seniifugal separators. Tha separation time of the emudeion nitoammetic/sorubbing medivm dagends, in addilion on the
emuision typs (WIQ or DAY} and the rixing energy introsticed, s wail &3 o0 the axcess of base in the scruirbing madiure
which is nolrequired for neuiralizalion. Whan the same mixing snergy s infrodusad, e sagaralion fime drops dgnifioantly
with incroasing base consentration in the sorubbing madium, To sccelorale e phase sepsratian, however, iy also
poasible 0 use surlace-active agents or else mechanical veparstion shis, such as packings, separating plates, sle. The
phase separation may also be acoslerated by means of 2 space belwaen the individust mixing slemeniz which s malthed o
tha nitrogromatics and emuision iype.

Ag ragards thie nitrided taw producls to be purified, these ars generally finwid wader wocess condilions, i
particular 9t lemperatires above 5 °C, paricularly at lemperalires above 28 °0, and abmogpherin dressura. I partisular,
the nifridedt raw products 1o be purified are denvad from the réiration of mono- of palv-nuchar aromatios, in paricalar from
tha nitralion of banzene, oluene, xvlene orhaloganated aromalics, such as, i particular, chivrinaled benzenes.

The pitded raw produsts 16 e purihied afe. i particuiar, halbgenatad mono-, di- and finitroaromatios, such a8
sitrehenzens (MNB), munonifrutoluens (MNT), duiiololusae (DT finitotslosns {TNT), nitrochirsbenzens (MNCBY ¢
the liks,

ity general, the process step (b is followad by saparation of ths nitided praducts frend from ihe impunfies fon the
serubbing mediim. This separation is generally camiad out by maans of 3 sullable separating device (separator or setiier),

Furtharinore, sevording fo # partioular embodiment of the above process, s possiie for the mixtare of purifisd
nitridad produsts and sorubiing medium smarging from the fubs resaior I paricilar il before separation of the nitdded
products from the serubbing medium feed from he Impurities, b ba inltally ransferad info 8 stiver tank. In his way, the
sontact andior residence finmg betwaen nilriding products o be purfied, on the ons hand, and scrubbing mudium, on the
other frand. is sxtended in an efisiont manner 3o thal, i necossary, impurities whinh bave not yet been soribbed out, are
fransarrad wlo the sorubbing mudium or nstiralized thersby,

Aoparding to an advaniageous embudiment of the shove method, 1 is provided thal the surubbing medium B
recyclad, dn: particilar after soprration of he nitdded produchs from e sorubbing. madiun, which s feed hom the
impunities. dn this way, efficiant serubting or cirbulation s enablsd and the amount of scrubibing medium 15 retisced th 2

RO R
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if appropriate, residual smounts o baces of waler, In parlinider suspendad andior disvolver water, w

Ve il
resent, may be remuved affarscribing of affer separaion af the serbbing medivm (ot Sxamila after separstios o thy
scruishéﬂg sruision it & stalic sepanitor or by @ contrifugal separatar) though drving of the purified nitrosromalios.

The above pracess s sultalde for casrving out the adidic soutbing andisr the basic scrubbing andior the neutral

rubbing of the sitided raw prodicts. The above procsss may thus e used in 4 thres aforsmentioned sorulbing
sieps, Likswise, however, itis also possibla 1 use the abovs proness anly for one or fwo sonibbi g atens, T axamde anly
for the acidic serutbing or only for the basic surubling or ordy for the neutrs! sorubbing. 1 this raepest, the shove methnd is
fiexible i use,

Ag desonbed above, the above process i avsnclated with 7 varlely of sdvantages and penifisntiag, some of whish
wilf be setfonth below, bt not by way of imitalion o in a nopdimiting smanner,

iy paticdar, the above mrovess pammily an efficlant purification of nitided saw products oblained during the
pitration of nitratable arowatie sompounds after separation of the nitrsting and agid with only low compleity srd great
Provass neonomy a8 result of provssseffichney.

The tube rasctor ussd according fo the invention enables an sfficient ang thorough distritiution of the serubbing
madiun, oy the one hand, and nitided raw romalies, sn te ofher hand, 55 that no urther sobbing steps o¢ other
boatmont steps are necessary. The senutbing or tastmant efficiency may te furthy gassd by the fact that addtiaal
mxing slements are provided in the tube reanty, as descibad atove, whish improwe thie mixiﬂg further,

The fibe reactor which iy iaed actording to the Invantion Ty the purfisation sy Bawise be used ot 8 dadion
vessel duting the precading nifration, 50 that no atditional apparalus nesds i be used for the purilication of the sinded raw
progducts:

The nibe reantor which is used according B the ivantion for the punficalion of the raw nitration frodunts panits
tie generation of large exchange surfaces fr & o-phase mixkure of sorubbing madium, a0 the one hand, and nitidad raw
aromatis, on the other hand, so that in s way an sfootive mass fransier and 2 rapid ansier of the impudties info the
sorubbing madhum or, It the tase of soliis compoinds, rald neutraiization, i sostres,

Furthenmore, the shove procadure afows @ rapld snd, v i ware, eificiens sliminstion of the inpuriiiey fom the
nitrided eaw produsts from the nifration, whersin the sorubbing madiom is euslly reoyolsd or Croulnted alier B loatment of
e nifrived raw sromatios.

The invention rlales i an apparatus for e mmoval of inpurities fom nitrated raw products obtainad during the
aifration of nitralablv arematic compounds afier temoval of the nivaling end acid by reabmant with a scrubbing madium,
whereins the apparalie according B the invention s partoulary sutable for camying ot 3 process as dexribad above, The
apparatus-comprises e folltwing means:

{8} atlvast one disparsig device, Ty parliciiar of Inast ang miving slemant, for contanting sng emclaibang nirided

caw produsts B be purifisd; on B onechand, and serubbing medinn, o the other hang;

(b downsirenm ¢f the dispersing device 18 aandad a fube rsactor for feading the omulsion of nilided aw

producis o be purfiad in the tispersing devize, on e gne hand, and sorubbing medium, on the other hand,
wharaly the fube reacior iy designad i such 2 way Bat shulng the passags of the emulsion through the fute

reactor, mmovalof the aitrided raw products takes place white, during the passags of the amuision frough
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the tube regelor, the impunities priginally present in the nfirided taw produdts are tranglarrad nlo the
serunbing medivm and e thereby newsralized: and

{¢) downstreany of the tube reattor I arvanged 5 sepwating devire (separater) Tor separating the nitidad products

fram thes serubbing madium which are et om the impuritiss.

As degoribed abuve in wanneclion with the abovs methad, the dispersing device, in particular the mixing slemant,
may e a siitver tank, & job mixer or 3 dump, it paticalar a centrifugal pump, preferally 3 pump.in parliculr 2 cenbilugal
pummp; or % ot et i bartiouiar o Jet ket

As describad above i conmection with the sbow method, the dispersing devios, in particutsr e mixing doment,
may e connacled upstream of the maclor, In pastolar direclly upstream Ih particulsr, it may be provided i fds contaxd

that the disparsing davics, in particuiar the mixing glensnt, gaetges inte the ube reagtor,

wovaum# {6 an alteriative ambodiment, tu disparsing device, n padinuiar the mixing ehnend, may be inlegrated
info the fube reaclor andinr be o component of e Wb reactor. o this regsrd, reférence may be mads fo the stowe
sigtements ivoonnechanwith the abave methad.

As explainad sbove in the deserdplion of the abave method, the lube reactar reay be squinpsd with mixing
slements, in particular for the input of additions) mixing evergy. &x descoribad abows, the mixing slemanta may be designed
a8 ;;iaies_: iy ga‘rtieasi&f wnpactor defleclion plates, as daphragrs, as static mixers or 4a fiow gividers.

thin the stope of the apparatus according o the fnvantion, 1t is possitle fo cany out a one-, o~ or threesstags
ssmhﬁing af the raw nitration product (2. ackdie sorubibing andior basic sorubbing and neutral scrubbing).

Furthermore, sccording to e weention, & separation device, narmely 3 separaling device (separator of veillsr
andior gynamic sepavator or centifugal separalor), I8 arangad for the separation of s ritided products Feed from the
impuiies o the styubbing mediom.

Furthenvors, within the spops efthe sppsralus acomding 1o he lovention, thers is the possiiily thal 2 stred tank

andior stirer reactor is srranged downstreans of the lube reactor and upstrsam of the saporaling devics (s, In other wonds
hetwesn the lube reaclor and the sspanating devieel b particular, the sontact andior residence time Letwaen nitided
products, on the one hand, and the scrubling madism, on the other hung, s extended i his way.,

For further detalls on the apparaius or plant scoording fo the vention, rebvance may e made to the above
statements on the stovadestrited mathod which apply corespondingly with saspast o the apparatus o phant acshrding
ihe invantion.

The apparatus actording fo the invention sy be used in & production plant or ths nitration of nitratabli sromatic
sompotrds with subsequant purification of the nitrided raw products formed dutiog mitrstion, whessin e production phant
cemgizesthe hflowinguniis

{a) a nitraling unit for the nitratios of sromalic sompaunds, in parfioutar with cng o more ¢ corrasponding reaction

vesvels for carrying out the nitegting reactionle):

{b} optionally, in e production line dowastream from the nitrating unll, ot lsast ong separation device, it particuiar

& separating devicy {veparator), for sepavating the nitratingackd o the witided raw products;

{) al least one sorubbing devics forcarying out a acrubbing of the nitrided raw products sranged dowinstrean of

the nitration unit and the optionally pesent geparating davics in the production fine, wherein the scruhbing

davice tomprises;



- alieast wae disparsing device, i partionlar 3¢ least ane mixing elament, for contacting and smulsifing the
sifrided raw produnts to be purtfind, oo the onshand: and the soribbing medium, an the oier hand, and

= downelieam fom the disparsing deviesds srangad & ube reattor for the feading of the emuisiva rodussd it
the dispersing deviss from the nisrated raw products to be pusified, on te one hand, and the serutbing madium

e othie hand, wharstn the fubs eacior i o dasé.cmad thal, during the passage of the amulsion thraugh the
{immg the passage of e amullios Hroich the e reactor the §m;;~uriiies pragent initigly in the nibided e
prodicts are Yansiorrad inbd e sonibbing madiom and herehy nairalizad:

{d} opionally, in the proguction fine downstreant of the sorulbibing device, a stirer tank, in particalar for increasing the
contact andior residence fime Dlwesreniinided produste, on the one hand, ang sorubbing medium, on B other
hand;

{8} it the production lne stwnalresm of the sorulbing anit and the stiver tank, i any, s sranged & separation
davice, naminly @ sagarating device {separatun), for separaling e ailridsd products, wWhich we fread from the
wnpuritiss, from the sorubbing mediun,

n other words, in the abnve praduction plant, the above-descrbed apparatus of plant Tor the purification, Le. the
rerovil of impurities, is part of this produstion phant, namely in the fom of tie sorubling unit or scrubbing devics {8), the ontionsl
sorpbibing devics (8} sy well us hessparating devices),

&g deseribed above, the dispersing deviee, i parficuisr the miving slament, a eirrer ek, 2 it mixer o a pump. 1
parisular & centifugal pump, prefarably 2 purep, I partiestar w centiifugal pump, o a el miver, particularly preferably a jot miver,

According fo 2 particuiar embadiment of the aliows production plant, the dispersing devise, in particular e miding
gement, may ke sonneclad upstream of the rsactor, I parficulsr divectly upsires, a8 desuribed above. In p;miﬁt,siar iy g
embudimant, the dispersing device, i parficuiarthe miking slement. may mergs It the tube rearir,

Likawise, it may be provided acvarding to the invantion that the digparsing davics, i particusiar the smiving elsroent, is
inferatad e the Wbt resior and T part of the {ube resclor. With regard & this smbodiment, iUy possibie to reler 1 the above
axplanalinns o aveld unnscessany repetitions.

Ag deaibad above inconnection with the above methed and in gonrention with the spparatus or plant assording i
the invention for purfioation, the Lubn feadter ey b aquipped with miving dlemente. in pulinular for the input of additionat
mixing anergy. fn paricular, i Hhis smbodinent, the midiag dlements may be Sesigned as plales, in particular impact oy deliess

plates, as dinpheaums, as satic mers o 2 flow dividers.

The sbove process i particulerly sultabls Ry canving oul an 8cidic scrubbing sndior @ basie sorubbing andior
rreylral sorubing of nitrided raw products, The sbove piocass may thus b used i 38 Beee dlorementionad sorabbing steps of o
sontibing device, Lkewisy, howewsr, s aise po sst 16 wee the above protess o only one or two scrubbing slaps, tur
exarpleonly or anacilsoribbing oroaly kv a busic sevubbing of paly B nevbat serubing, v this respect. the above msthod
15 faxible vuse.

For forther datals oo B sbove graduction plant seference may e made 1o e sbove discussion of the abovs
methad ang o the apparatuz of phant according o the Invention, which apply comespandingly with renpect o the sbovs

prosuction slant,
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Tha above process and the aspaiales of the plant ancarding to the thventien forthe purification, as wall asthe abuve

production plant for the ritrtion, are axemplified and Hustrtes! by way of nossimiting fustrations in the secomparying figures,

Further advantages, features, aapects and sharscteristios of the present invention vall besoms spparsnt from the

fawing description of praferred embodiments acenrding o the invention shown in the dravings:

Fig. 4 shows a schematlc rprasentation of @ scrubbing of prior an nirosromatios tsing mixer-setbier lachnniogy for
the tgust thres scrubling stages <sf nivcaromatic sorubbing,

Fig. 2 shows a sehemalic reprageniation of z one-stage serubbing for nircaromatios acoprding fo-the above mathng
and with the apgaratus or plant scearding to the invention;

Fig. 3 shows o schematic representation of 2 sequancy of the above mathod and 2 schematic reprasentation of tha
sevios according o the invention asoording 1o 8 prefersd examplary embodimant of Swinvention for the
doual thren sorubbing stages of the ssrubbing of pitcaromatics;

Fig. 4 ahows a4 schemvalic representation of a production plant for the nitration of nitralstle aramatic sompaunds with
subsaguant sorubhing of the nitreancmativs olitained sccording o & proferrsd smbsdiment of e hvehting,

Fig. 1 shows ab exampls of the sorabibing of sifioaramstica in three siops according b the pric st

&) noshep e sulluric and altie aoid suspended and dissolvad i the raw sifroaromatic tompounds (N& 10) are

serubbed o by scrubbing with faeh wator (VW 1) 1 & muliestage contihuous acidic serubblag (WS The
nircaromatic (NA 10} and the sorubbing water (WW 10} & ba serubbed are Introduced info & mixing slament,
ustially & stiear tank, With a recidsnce e of approximately 10 minues. The sorubbing srmulsion fonmed i than
saparatad v o separstor (B, For the cemplele remnval of the dissolved and wuspended mineral aclds, up to 4
miixer-setfier unis {v = 3) may b wsed, whersiy the sorubbing mediure and the nivcaromalis © be sonibbed
arg fed it counter flow. Afier the seoarslion of the phases, the sorubbing medium s either complately
discharged as wastewater (WW 1oy g partial quantity is additionally dlroulated i artler fo sebw predatensinad
phass ratio and thie u defised emultion fype and % minimize b ime fo copmaling the phases. The

nitroaromatic (NA 11} frend from minrs! sads ia fed nin sonubbing stage 2, tha alkaline sorubblng (WA),

g
ol

in step 2. all dissolvad nitrophensls, nirobanzale scids and ofher acidic substances Fora the oxidtive
degradation of impurities and semeric nitroaramatics are removed from the nitroaromatic nompound (eg, TNT)
in @ multi-slage continuous alkaling acrubbing (WAL The niroaromatic mivtare (NA 11 1o be snm‘::tssd and e
sorubling water (WW I8 or WIW 13}, logethier with 3 base, are intoducsd into o stirer fank with a regidance
fivie ot about 10 minutes. The sorubbing enilsinn firved is han sapar-aiad i s separator (8} Fur the oomplate
removal of e nibophanols, nifinhodnie sods and oiher asidic substanves discolved i e nithsromat
compound kom the oxidalive degradation of irptiritiss and isg s-\lfic niFoRronaics, up 1o 4 mixeesallisr units n
= 3y may be used, The sorubling madior and the niroarmmatic 1o be scrubbed an fad oounteraurently, After
separalion o the phuges, the sonubbing medium B either immediately and compltely distharged as

wasiawsler (AW 12L ora pardial quanlily IS additonsily cllatedin: oty b sel o predelerined phase
¥ !

~_Q'

relationstip and iy g defised amudeion type and o minim

2 e tme ke soparate. thy phases. The
nitroaramatic compatnd (NA 12 theraded fom the oxidalive degradation of impurifies and isomeric
pifroaromalics om minersl acids, nilmphenols, nitrobenzole asids and other asidic substances s fed nlo

soribhing stage 3. the relilral scrubbing (WKL



15

o B slep 3 the antained fraces of wrubbing medium ane removed fom the atkaline sorubbing (WA iy & muit
stage neulral scrubbing (WY, The nifoaromatic (NA 12) and the soribling walar (WRE10 tt; b eoribhed arg
placad in 2 stimer tank with 8 residance time of about 10 minues. The sorubbing smulslon formed B then
separated i & separator (S) For thy complate ramoval of the traces of bage, suspended o disssived it the
nirearomatic compound, 6p fo4 mixersalisr units {n = 3) may be uaed, whersin the sorubbing medivr and the
niroaramatic 1o be scrubbied an fixd by counter Sow. The aqueaus phase i ashar inmndintely inbreduced o
the alkaline sorubling (WA} v & scrubbing reetium (WW 13, o a parhal guantity s additionally choul

grder o set g pradetermined ghase ralio and thus o defined emulsion type and 1o minimize the Hme T
sepasationot the phages.
The nitroaromatis (NA 13 whinh b now froad of mineral acids, nitmpheriols, sirotenzac achds and ol asidie
Siii}ﬁi?sfisﬂS fron thes oxidative cie-gradaééan of impurilies, Someric nitearomatios sl residusl race alkall, B delivered directy tor
Fig. 2 shows an embodimant for 3 sorubbing stage according fo the above method o wilh the spparatus o plant
aoscaing 10 the nvention for scrabbing nirosromatios Wil e soubbisg medhsn as the driving

The ritroarsmatic ackd b be scrubbed, affer removal of the Nirc gcid (NAT §:e»~'§§Wher«:~z e, o gfer removal of the

nitrie aoid presantin nitroaromatics as 3 mvicroarmulsion, or of the suifuric anid, nire acid and nitrose, dissolved In nitoasmma

i ar acidic serubling (WS where o = ) or after removal of all nitrophenols, nitebanzole acids and otter soidic substances

disanlved iy the nittoaramatios fram the oaidative devompogilion of impurities and isomerds titcaromatios fum e nirosromalic
computnd (8.9, TNT}H iy the presence of bages in gn alkaline sorubbing (WA with g = 3} Is brought together in a jot mixer {SM)
with the sorubbing rvedivm WA {ne1), which cenes as 3 drving 6t b the Mustraled sase. and i inroduced diresty indo a fube
fesuor {2} of thi addilional miing slements (Mm).

I orger i aliow A profonged asidanee tme o slow-ranning conversions of the impurting do b sorubbed sutieme
sorubbing madium, such as nilrose, e strubling emulsion may be tad from the fube reackyr ink 8 residenss fime containe,
sucheas, for sxampie. one o sevaral stiver tanks (R). The sorubbing smulsion from the Jubn reactr 18 separsiad inte the phases
diractly or gfier & prolonged recidene tne o the slirer fonk e g senarating devios.

The gorubbed nittoaromatic (NAT » white 1= 1 0 3y is dotiverad gifher I e subseguent sorubling siage or as &

firiehad product (NALE} o further provessing. The laden sorubbing medium (NI 1 whiere a2 1 1o 3} is either dischatgad
diraclly as wastewatar arresycled ag a partis! Row for setting 2 defined phase ratio belwses nittvaramatic and sonbbing medium,
This racyoled partial sveam may be fed either directly info the tubsersastor togathar with the newly added scrubbing witer ae 2 et
ar as A cirnalating fow.

Fig.d shows anrexample of e abpve process inihree steps for e separats ramoval of the minsral acids by meang
of acidic sorubbing (V8), the removal of all dissolved nivophiensls, nifrobenasi acds and pther asidic substarces fram the
oxidative dugradution of hnpuriien ard namenic aitcammutics i the prossnce of bases b e slkaline range by meang of
alkaline sorubling (WAY and & neuiral serabibing (4N,

A)In Step 1, the sullie and niiie apids suspended and dissolvad in e maw nirosromatic compounds (NA 18 e

rmpved by scrubling with fosh water (AW 10 8 one-slage acidin scaubbing (WS The nitrosromatic (NA
10) andthe sorubbing waler {WIN 1011 be sorubbed are fod by means of pumps (Phvia o et miseror divsolly
info & tubs reactor which containy aoaitional mixing slaments (o). ftar passing through the tube reactor, the
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emulsion formed s separated in o separalor (S). The sorubbing mediom Is either dirselly discharged as
wastewster (WW 1) afler phase separalion, o & parial quantity v additfonally dirculated 9 setling =

N

gredetermingd phase ratic and thus a defiosd smulsion type and fo mintvize the time for separating e
chases: The nitroaramatic {i\éA 1) fread fron mineral acids i fad info scrubbing siep 3, the alkaling sorubling
WAL
iroslep 2, ol dissolved nituphenals, nitrobenzoic acids and other andic aubstances fom the oxidative
degradaton of impur&:éas and lsamens nirowromatios are removad trom the nitmarmstic compound in & singles
slage atkafine swrubbing (WA}, The nitrarreatic (NA 111 to be sorubbed afler the adidic scrubbing (WS) and
the scrutebing water (WIW 10 or WWE fom the noutral scrubbing) and @ base ane fed by nesng of pomps {P)
via @ el mixer or direstly Inlo & fube reaster with aaditions! mixing slemants (M), Alter passing thraugh the tube
reactor, the emulsion formed is sepwated in o separator. The scrubbing medium, which condaing alf dissolved
nirophienole firobenzule aids and other acidie substances from the oxidative gecompontion of impurities and
extratted someric nitbomomatins (dissovad as # st is aither directly disahargsd o atfiuent W 12) after
phase separation or & parial quantity & ciroulated for gatling & predetermingd shase i and Bus 2 efined
smulsion typr, and i minimiza the e for separating the phases. The nitrosromatic (NS 18} foerated from the
oxirtativa degraszlion of wpudtiss and isomenc nitrharematics from mineral acids, nifophenala. nifrobenzuie
acids snd other acidic substances i fed Int sorubbing stage 3, the neutrs! scrubbing (W)
frostep 3, the sobrained races of strubbing rmedium are removad from the alkaling samb‘&inq n.a wngiestage
neutrat sorbbing (WNGL The nittesromatio (IN& 12 snd the sorubhing walsr (AW 10) to be sorubbed are fod by
means of pumps 1) via & jol mier o directly info o tuba reactor which containg addiional miving sdemenix
{Mn). Al passing through the Wbe reactor, the emulsion formed ix separaled i & separater {81 The
.

the serubbing stage 2 IWA)Y as waglewater (WW 13), or 2 partial quantity e addditionally siroulstes in drdar b oat

serubbing medium, which condaing the residust traces of aikall and Inpurities. is intoduced wither disetly into
& pradetermined phase ralie and Haie 8 defined emulsion type for the time © separste the phases. The

nirosromatic compound (NA 13} which has now been fread from G onilalive denradalinn of impunitiag,

tsomerie nitroaromatios and meeldusl tacex of akall, fom mineral aaids, Mroghencls, nittobenzuic ucids and

othar stdic suisslancey, s deliversd direstly for further pronessing or int an infarmadiate storage.

Fig. 4 shows an exampls of & production plant & the nroduchon of nitosromatins with intsgrated fnvarien

scrubbing of the rew nittcarematics from an isutbermal o adiabatic nitration. The raw nitrearematio sompound (M8 10} formed i
the nitration unit (N} by sxacting the aromatic with aitric seid in the proverce of suifude aciy (M8 10) s toxalad with walar (WY 10}
in e separater according to the ivention afier repwval of the riteating soid in the separaior {3} Husugh scrubhing. After
separation of the phages, the rsulling wastewater (VW 11}, which contains all the sulfur and vitre acid extractes, together with
the nitric acid {WNA] oblained from the sxhausd gas trestment of the nitiding plant in an adsorber system (&), either dirsctly or
sncentiation in an SAC plant (SAQ), together with the end scld {AS), is relurmed to the nirabion o discharged as
wastewalar b by trxalnd.

Than
i e presence of bases by the quasbsingle stage i e above provess, After saparation of e phases, the wasts from the

nitroaromatin (A 113 freed fom the minsral aCids is sonubbad in the scribbing step 2 (alkatine ssrssbbing Wa)

afing sorubbing (WWIZ) with a pH valin iy the rangs from 8.0 {0 13, which santing il siteaphanuls, nifrobenzele acids and
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other acidic substances fom the axidetive dugradation of fmpurities and isomeris sitoaromatics oy, TNT) & eupplied for
aditional reatment, such 85 2 thenmolysis, belors being discharged inte a receving water

The nitrogromatic (NA 12} fom the alkaling ssrabbing (WAL is forl ints e nectral sy sorubbing (N} and sorubibad with
water (WW 10) by & quasi-slags, After separation of the phases, e wastewater (WW 131 rom the neutral scrubbing (AN is fad
into the sorubbing stage 2 (WA} ogelher will thy busa The sondsbed nittowromati (N& 13 Is is relbased int the further
processing, such as an ixemer separation, the redustion 1 the correaponding sming or nts an intermediste starage,

Further refinements, modifisations, variztions of the present Invertion will Be readily apparent (o the persan skiled in
e arbupon reading the desaription withoul departing fom the staps ol the prasent invention,

The prasent fnvention i Hlustrated by the bllowing smbordiments withaud, howaver, fiviting the prasent fnvention
theretn,

Althotgh the abovs pracess or apparalus acsording to the invention fs Hustatad with nitrobenzens as nitroaromatic
compounds te by plrfied. the process or the appantus aceording 1o the present invantion ivin no way lvited o s, but s aiso
frvited oy any other nitraaromalios, for axample fram the sifration of tolzsns, shloabenzenies, xylanea, niobenzenes. st snd
a0y bases other than sodium hydoxide solution.

Exemplary smbodiments

¢

Example 1 Shafesisge alkaling sorsbbing foompaative sxampis)

12 kg of & nitabenzens fom an adishali riration serubbed with walker (acidic serubbing and stil sontairing 8
butat of 910 pom of nitophencls (08 ppm of Snlirophens! {2-NF), 1,346 ppm ot £ 4wl phencl {2, 4-DNP) and 203 pom of 2.8
dinttrophenct {2,5-0NP} and 360 ppe of plorie seid (2,46 TRF)) was asdded fogathar wilh a scrubbing fiquer santaining 0.8 3 of
NaDH ftwolold excess, based an &l nitrophiennls, i 2 weight ralio of 11 4, info & stimer lank 9t 80 0. The stiver spasd wae
adjusted su that an QMW srubsan with the metared phave ratio wag present in the sliver tank. The rosidencs tmea I e stirmw
fank was € minutes. After phase separation {about 40 minutag), the pH io the serubbing fiquor sontsiniyg 1,850 gpm of
sitraphenols was spproximately 11.7. In the sorubbed nitobenzens, 50 pam of nittphanols wete found. When 2 serubbing figuor
containing 4 g/ sodium hydroxide selition was used wndar atharwise idenfical sonditions, the separstion timie could be shortenad
by 8 fantor of sboul 4 fo abiout 15 minutes,

Esanple 4 Ringle-stags atkaling stribhing acconding fo the Invention)

12 hgh of 1 nitrobanzeny o an adiabate nitration serabbad with water {acilic $rubibing) sonlaining 8 lofalof
L3 pom of niroghanoly (0.8 ppo of Snifrophienst 2NPY 1,398 s of 24:di-ohenal (2, & vG:\?P} and 208 pom ol 28
diritraphena! {2.6-0NPY and 380 ppin of picric aoid 24 58

A

S-TNPY was treated with 2 scrulbing yuor santalning 8.8 g of NaQHS

£

P

&

{two-fob axcens. based on all nitrophendls) in 3 welght ratio of 11 1 by means of & jot mixer with the sorubbing medium o §
candral jet at 800 into 2 fubg reatior whish additionally conlaingd 5 static mixing shmints. The relative spesd betwsen the
centrsi jet and the nitrobsnzene 1o be strubbed was § 1. The residence tme in the tubs reactor was not more than & seconds.
The prassure drop over e entire wbe resclor length wis 1.6 bar, After the separstion of the OAY emulsion {(shout 40 minutes),

thie it value in the scrabbing fquar containing 1,808 ppm of nibaphanols was approdivaialy 118 In the scrubbed nifrshenzene,

2 ppm pitrephenals were fourd, When = sorubbing Hiser was used with 4 ot sodium hydroxide solution under otherwise identical
cungitions, e separation time conid ba sharkenad Bya factor of four o abott 10 minuiag. The sama fesulls wers obiaineg with
thi nitroaromatic compound to be sorubhed as & sentral jelin the jet miney,

Example 3: Singlestage reutral stubbing facsrnding i e inventian
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12kah ot a nivcbenzene from sn adiabatic nitralion, which after 2 scrubbing wath aivali {see. for axampia. Evample
2. alkaling sorubbingy and sif cantaimng g totst of 210 5 ppm of nilrophenols, was mixad i & weight iatio of 4 1 by means of &
fel minar with water a5 & antral jat at 88 °C fnfo & b reactor which sddiionally contained 2 sfatic mixing elements. The relative
spued betwesn thocental jol and the nircbenzeny o be sorubbed wan § 0 1 The residonce ime in i ube reactor was about 3
seconds. The pressura drop over tha antire tube reactor fenglh was 0.6 bar. After pH separstion (sbout 25 mingles), the pH in
the scrubbing waler was from about 3.0 b about 15 o 4.5 ppm of nitraphensis, v the sorubbad nitoenzens, 05 ppm
nitrophencls wers st found. The same results were abizined with e niromromatiss o be sorbbed o the contral il In fhe ot
it

Exampie 4 Singla-stage alkaling sonbbing fassording te the inventinn)

20 kgt Kg of 3 oivohenzens from an adiaﬂamc nitrgtion wiish was pre-senubbed with water (ack) sorubblng) e o
cortained a total of 1010 ppm of ritwphencls (0.8 pon of aitrephenal (BN 1348 pom of 2 4-dinirophenel (2 40P} and
203 ppm of 28-dinfrophend (2. 5-DNP) nd 388 gpm of giorie soid {24 8-TNPY was trsated with 4 kg sorubbing fiquor with 4 g
nf NaOH {bvo-fold excess, bassd an &lf nitrophencls), snd strubbed dinsctly according b & waight ratio of nirosromatie ©
setubbing tiguor of § 1, with e sorubbing methin belng fad into & Wibe rettor 8t 60 ° by means of a job mixer snd the

nittogromatios i be sorubbed, which sddiionally containgd 5 static mixing eloments. Therglative soeed helwesn the tantral ot

andithe nifrebenzene Yo beosoribbed was 80 1. The residancs fime I dhe Rubs reacior was hat mors than S-seconds: The
prassure drop ovar the endire lube reastor length was 1.8 bar Aller phoane sepiration: of the WO iy;ee smisicn {shout §

i furhid

faingtes) the pH - he-sorubbing Bguor containtyy 9,552 pomob nitrophensly was sbout 123, 40 the sorubbed. s

nittobenzene: appoximately Sppmniophenals were g,

Exampie § Sihalesstane nattral sorubbing (sonording o the lnvention)

20 kgfh of @ nitrobenzens from an adiabatic n a, whith alter sorubbing with alkall {see Example 3, sikaline
scrutbing) containad & tolst of § o 8 pons of nitiophenols, was added In the walght ralie 51 ¥ by means of 8 el mixer with waler
as e central ot 2l 60 7 into 5 lube reactor which auldiionally contatrod b siatic miving slements. Tharslative spesd balwesn
tha vaniiad jeband Do niirobenzene fo be wrubbed was & 1, Thie realdence tme i the Liberascter was shout S senonds, The
pressure drop nver the entire lubs reactor fength wis 0.8 bar, Alter phase separation {akous 20 minutes), B pH waise je ik
serubbing walsy was from abotl 9.0 16 about 1.5 1o 4.8 pper of nifrophenuls. In the staubbed nitrobenzens, D.5 proy nibuphianols

wirs shil toand. The same reaulte wars oblained witls tha nifrdaruniatics 10 Be sonibbid as the conbiad jel in the jot ik,



KESZULEK NITRALASI TERMEKEK TISZTITASARA
BZABADALMIIGENYPONTOK
1. Borentdezés (spparalus} [zern (plant) iezidtalansagok (mpurity) eltdvolitisdra olvar nitsidal nys rstgsrméke:kix'i%, graelvek nitrathath
aronas veqyllatek nitratana soran kapunkc s mitedld vensay {end aoid) eliidniidse uthn kozalés ivdn egy kimosd {sorubbing) kesagsl,
ahol & berendezés & kvethezd kdsxiidhakel (davice) tartaimazza:

8} fegalabd euy diszpargdis késziisk, sdedoorban luguidbb ogy Keverd xésalilék, nogy Sdntkezéshe hoxauk 4
smuligesluk egyrasal 2 tartilandd nitridal nyersiprmikekst, masiasal a kimosd kbveget
B egy csbreakior van srendasve mmias ranyban {downsraam) 2 disepergald késrxUlekidl hogy beloplaliuk fead)

eqyrészt a tisatitandd nitridalt nyersinmmaket, masresat a Kimusd kézey emuizidial, ahgl a codraakinr gy van lervazve, hogy

<

sz emuizid Sthaladass (passage; soran & ssbrsakivnn kereszth! fehsdSue vallek a aliridd nyenstermekebben eredetiiag inlan
vl tadlntalansagok ellavolitass, d¢ a nilioalt nyarstormékekban gredetifeg jelen lovd tontdlalansdgok Atvitsle (rangfer) a
Kimost kivegbe Sxdvagy semisgasitese (naubalizeliés
0 agy slkiiGehd keerdlek {szeparatory van sliendeave dramidsiinyban (downsrenn) a osfireakdondl, hogy sdkilonilse a
tisztataiansagokic! megszabaditndl piti Al nndkekel a Kiwoad kdreghdl,

Az . igenypont sxarint berendezds, sxzal jellemorve, hogy @ disepergdld késxiiak, elstaorban s keverd kiaaiiiik, kavard tartaly

7

{stirey tank}, jot {iolvadékeugaras) kaverd vagy salvattyt pump), siltndaen contrifugdiie seivaltyd, einydsen sdivailyd, Rilsnass

I

R

centrifugddis suivaltv vagy et keverd, REBnosen siényasen jel kevard ot mixar).

3oAz 1 vagy A indaveord szerintl berendezss, sezal jellemezve, bogy & disepergald késatigk, alsdsorban a keverd keszilek, a

csOreaktontdl tnifeld (upstraam) kapesniddik, elsdearban kiavetionil follede, kildndsen off, aficl & distpergald kéaniisk, dladsorban

o)

{

Keverd kdszitek, bekaposolddik {mergel a csdreniiorbs.

2

4 Azt vagy 21 3en ;Jmi szerinll barenderds, axzal fellemszve, hogy & disspergdly késailiek, elstsorban a koverd kénziigk,
)‘ ¥

2 eedreaikdomak,

Pegy slényOsen kozponll ity eiet {oantral drive

iel} 85 egy olyan kdzaget, ame y&ﬂmivesz f‘v‘ji& atet, sitnybuen eoy gylnds st ring joth fonmdjibsn.

N o ..

ol

6. Az 18, ignyponiok birnmelvike s2snint barendesds, azesl sllemaave, hogy s caé ankiny fol van sxerelve kaverd keszilokekkel,
elsdsorban fovabli keverdsl snergla beidpéeéhez (npul) elsdeorban ot ahol & keverd kbszllskek lamezek {glate). Bleg

tereltismennk {baffle plate) vagy elierii femezeh (deliaction platsl, diafragmial, stotikus kevarfik vagy sramidselssalok {fow dividar)
formajaban vannak.

"

AR inénypont szennll barsnderds, axsal jellemerve, hogy & nysenisesds keverd xéaziiekakkand & 4 bar 48 3.0 bar kordtd
tarfomanyban, eldnyisen a 0.3 bar & 1.5 bar kdadit larlomarivben, Xindsen efiinyiisen a 0.3 bar 85 (B bay k02t trtomanyban
van, as/vagy 10 &g 1000 bulsfiler ko218, gltinylisen 10 &s 500 jouladiter kOz0H, kildndsen siénydsen ,-{G &x 200 nulediter Kol
keverdgh anargly van beveratvg g koverd késallcken karesatlil

3

S AT igbnvpontok hamelyike saarint hersnd@xé& gzzal jeiiamem, hogy ety keverd tartily van alierdiarve & satreakionol

Es2UAKIGH Talfeid fupstrenan) falvagy a cebreskior 05 a2 olRiHONIS KOs 78 Kowdlt Midnasen

3
NES

letele {dowitraam) &s a2 elklidni

a2 arintkarest 00 daivagy 2 taniekoddst )6 megnivelestra egyrdeet a nitridall termekek, masrdsst a kivond kirey kiest

8. Alalmaxasa egy, 52 -8, iginyponiok banmalyike szerint berendezesneR ey slifras kivitelazesdrs teatainianadgok stavalitasdra

olvan nitrdalt nyersharmékektidl, smslvek nitrdihald womay vegyiletek nifrdliss sorin kapunk s nibdio vagsay eitavolitass i
kezelon rdvdn agy Kimosd kézs-ggel, ahid

3

a elferir s aitndalt nysratermatat arithesdsbe hoszuk agy Kimoso koregont &8 waftnddll nyeratermekelsl ésa

Kimosd kdzeged elonztjuk egymsaba dgy, hogy emulad keletkazsk,

B ezt Kdveller 2 helelhend emulZ0l bevezellik egy csbraskiorba gy hogy & kinduldskor a nitridély

A

SZTNH-100078405 |



3

nyersiermakakber jelsn lovd liszidtaian sﬁgnk eltdvolitddianak a2 amudzio dljutass {passage) sordh 8 csdreakioron kerassi,

dsfvagy dgy. hogy az emulzly Alutdsn sovdn o sxdreabtontn hersszlill @ berstormékban dinduldsior jelas g
taztataionsdgok abszalitodianak {transhar 8 Kmosd kzeghe seivagy exshal semisgasiiddienek haulralizay,
o} &b lEps Gion e atatalansdgokitl megstabaditolt nitidall termackeket & kimosd kiregbd skildaiik egy elkdidnis
készlekben {sreparains),

10 AR iganypont szednt aliaimuzas, azaal jellamazve, hogy Soy ot kevardt alkalmasunk disapengals kiseulakkent slsdsorban
Revert kisslidikant, ahol a jol kevert penerdl sgy eidnytsen Koapondl bajiisd ietet {contral drive jotl &5 sgy olvan kézegst, amely
korliveez! o hajtotl letel, elfnyosen egy gyinds jot {nog et formdjaban,
A L igdnvpont sowvint alkaimands, axzal fellamerve, mgy 3 ol jnl gijel koverdhen s kimoad kizeg vagy o Usetilandd rilridalt

nyersiennak; €5 vagy & sebassbyer hanyasosat (ralic) @ Kizponth hufldsy jnl ds & Rnponti jot SGrardatol (sireanm) kbrilvevd kdzsy

1.

sigsarban egy Qylris jet k28l ugy alifiuk be, hogy a2 15 €3 301 khzol tartomsnyban, ¢ldnydsen sz 12 & 2001 koet
tarkemanyban, Klnosan sidnyOaen ax 101 &5 101 kizat! tadonsanyban legyen.

12 A2 T igenyponiok barmelyike saarint alkalimanda. azzal jellamaree, hogy a tortdakodas: 1a8 & cadremiiorhan a 01 56 120
masodpare kEzd tarlomanyban. sidnysieen & 01 63 &0 masodpare koz8l tarioman yba‘ﬂ,_ Kiandsanalonyasen ar 1 4¢ 30 masadparg
kGzOM tartomanyban van,

18 Az B2 igénypontuk Barmulyke szerinll alkalvadic azzal jellomazva, bogy o hluyados sgyrdsat & Batilandd nitidait
nyersipmdkek, masreszt akirosd kozeg kledtta 20001 &3 110 RO lariomanyban, eldoydsen & 10001 s 15 RAOx0H fadomanyhian,
kitbodsen gidnydsen & 101 8w 12 kOBl triominyban van: &% 8 Bde hinyados (phase rallo) egyrdsal & fisalitando nitndat
nyarstermakel, misrdazt a kimosd kizeg k82008 28T &b B k20t tartordnyben, ehdsorban 8 10166 1.2 kbza fertoranyban,
eldnydgen a 1Y o VR kil tarlomdnyban, kildndser eidnydsen ax 5l ¢a 11 kol tartﬁn‘;ény‘eaﬁ Vi,

W, Az 113, igdnyponiok bammlyike szerint alkalmazis, azzal jsllemezys, hogy g Kimusd Kieey folvadsk dllvpolt ax elidrasi
kérlirnények kdzot, sisdantban 50 RS homérsdhlningl ¢s almonzferikes nyamasndl, és a kozeg eldnydsen viz-alapt, elnydsen

.»

¥iz, $sivagy a tisztitandd nitrdAlt nyerstermaikek folvanek Slupolink sz elirasl Kivtimények kbaiit, sisdsorian 50C 108, slsdsarhan

53 kil

m

53~

2500 HIGH himdnsdkioingl Sy atmpgriankus nyomasnd, asivagy a tisatitandd nifridal nyerstermiskek & kovelkendk nivg

valasathatak ki mond vagy bdlaramas gromasol, dledaarban barivol, toluol i vagy halngénerstt aromassck, slsdsorbankidmozatt

¥

benrolok, 6aivagy @ Berlitandd aitid8ll nyarslermekak, ha dialmasal, leheinek halosdnsrstimonoy, di- és rnfiro-aromasok.
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