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0050/ 48079 Preparation of very pure, aqueous hydroxyl am ne sol utions 5The
present .invention relates to a process for the preparation of very pure,
agueous solutions of free hydroxylam ne. very pure, concentrated, aqueous
hydr oxyl am ne sol utions are used, inter alia, in the electronics industry,
for exanple in 10 combination W|th ot her substances for prelimnary

cl eani ng of the ?Eéﬁe 4 offo%?f epd:r%r H§Gedud hherehAGhAaRi §61dradust Iy,

concentrations | mpur | articurar netal ions, well below 1
ppm ie. electronic grade products, are usually required. However, the
aqueous hydr ot piesénts Anvehoion weleeesial lay ptt&cessaifoabtlee azrepaesmn of

contain i npdry L0, ReBRE MR ohE OB fR8e PhRAG1bAMne f OF exanpl e
sodi um sul f at e&fﬁgtﬁe El?i‘?r?{eat al conpoands Hydr oxyl ar}r?%e i s produced on a

| arge industrial scale as hydroxyl anmoni um salt, usually as
hydr oxyl amoreny @utéatcmncaﬁtfaml;ea@wummvexylammess‘nbmar?I‘GE 0 use a
hi ghly concenided, eﬂnﬁé’d’ talfiageiRqiROeseSOtditiicenindudtrge byrirexapbaeiire. in

order to avo'étqﬁ}ﬁ thﬁE¥1§a 99& QBQ fbﬂ%ﬁihhf?léﬁédhhﬁg of the

|nstab|I|t

m ne have avoi ded the
use of tradi t‘?’tﬁ%‘ll n%??ﬁd% g?rl‘ééf é’ s éaﬁé stcs u?or oncentratin
distillable scemsaeaﬁéeglo%Pfe%ﬁrﬁm@ua%%?ﬂrl a0 B Wt%qvl?ﬁem?%%m}&f‘ ¥ of¢

sal t-free hydsebop anppre, siel.uelestsonihegxids prbdedtesy @rehyenabdyl saawEedeyen
on the | abor atdifevessatits dquebithyshostylamire aopatiomsulcamngraiaider ous

O?e][ ?t i ]9” tavﬁqtaglg\gitl_ ‘ifres@ﬁ‘f: %ﬂt‘a@.ﬁ%r@l&@tié@ﬁﬁ%@ eﬂan geé0from the
stoffinfor lonen roxyl a a a

distillation %ﬁe&?&&%x\h )a%r%rngl‘ i lgeng?% %%3531 fig aﬁE%%ﬁgs t eEJrlefg glrne&gndssd
never been considered in technical publlcatlons | nst ead, special nethods
have been usel@lydxaixytnaﬂﬂ:kb alsl pebaddeamohay el fggei pndustiadvacd Bges. 35
Attenpts Wery tﬁox#:.qu sl %sfuﬁﬁyra/éirhqr&%fﬁmoh&am afeeys salt

Ep. A 1757 E48, 93 L AR R Slry cheled ey é’éy%éeﬂt%“m

ot wever, such
a process Ieaﬂ%l%'rﬁr9et FAURPUS; POLEEIOY GE; bERe fiﬁmlt Scet? i E{% T ds.
Mor eover, hydawodd &hensbowsxentiopad mh%mﬁ)@néxéhaﬁﬁj@r@%?r 1%hedecorrposed by
them 45 A fuiddebinetpask caephydesylbaiee edthoedi skildied dh the agtebawe
hydr oxyl amm“&%&%' Ensalgd ioQ”ti‘éHiQ:':.@ﬁhl Ohettiodscef | Tardiet Beshsrichemisedy e
\qg‘g: ?2257335 cgg-gragﬁsrg ﬁéﬁgﬁ&%eb% lg:st% _%_és 5&5%xaﬂ§’ieﬁ 123 771 and
dlngTiatlon, in the recovery of sa %% f££g1ﬁ§d%@§ylam1ne
solutions. The distillation of hydroxylamine, even on the
laboratory scale, is even said to be a particularly dangerous
operation; cf. Roth-Weller: Gefdhrliche Chemische Reaktionen,
30 Stoffinformationen Hydroxylamin, page 3, 1984, 2, Ecomed-Verlag.
The distillation of hydroxylamine on an industrial scale has
therefore also never been considered in technical publications.
Instead, special methods have been used, although all of them
have serious disadvantages.
35

Attempts were thus made to isolate free hydroxylamine from
aqueous salt solutions with the aid of ion exchangers; cf., for
example, US-A-4,147,623, EP-A-1787, EP-A-237 052 and Z. Anorg.
Ch. 288, 28-35 (1956). However, such a process leads only to

40 4ilute solutions with low space-time yields. Moreover,
hydroxylamine reacts with many ion exchangers or is decomposed by
them.

A further method comprises the electrodialysis of an aqueous
hydroxylammonium salt solution in electrolysis cells with
semipermeable membranes, as described, for example, in

DE-A-33 47 259, JP-A-123 771 and JP-A-123 772. However, such a

45
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0050/ 48079 2 %9 oc/ess .{s technically conplicated and expensive and has to

date not becone established in indust ry. DE-A-35 28 463 discl oses the
preparation of free hydroxylanine 5 from hydroxyl ammoni um sul fate by
tPeatment with cal cium oxide, strontium“oxide or barium oxi de and renoval
of the insol pbgess kid itecheiralyroomplindtied; and expeppite machhas thdatenpyal
of the sul fatmet pbétemeedtaplishwl indinvdubadyf.or m presents consi derabl e
difficulties. In addition, only dilute solutions are obtained 10 and, when
cal ci um oxi de or cal cium hydr oxide is used, free hydr oxgl am ne still
contai ns und@®E-PaBby28 A6Gedisrnfes bhe iRREPAGAFIRP ©F £RES rMYAroRy 2 Food
sol ubi |i ty ®ffriomehydt @iylamsohivt eulfien byt tosetnentcwibburrlsiamdoskid um
conpounds ar est#eadiuh heikel af i Bedliymhogivepanaerensyads pectind |insbheblexi city
are moreover g %i% 558 ANHEOLD M EBLE£OY ches afbehBdl Stid denBrarust ivos

f

process. *ée(s” %:(%.Psﬁalra% nelg 8%%.%%& Eo séhggwns éPA té Ons of
q,

free hydroxyl ac

wi th ammonj a diffiredhins adnaadditione oMY rdg'ﬂrﬂg?rfg? éoﬁﬁrﬁﬁﬁ q %’i‘? A
simlar pritessi,i shemsmlcion ¢xidePon- OB ixoy hydemmider is Maashokreesol ut i ons
are unsui tab|h§rdﬁ:ﬁﬁyﬂﬂﬁiﬂﬁ sabl B dowtadnsuniesioébhplargat ammmtsFof Bxenpl e,
particul ar prd%ﬁ% t LONShd el aPErd 13K §Bod Ud 11t Dey e dhenga Rfivmushil Seddlt | Ons,
oing 1ot heig 29 o EOITRA! Ebbouddd” LAE KB G as@,@&n Ngke Used, TURE a5

rul e be recovereg® H% r}g §f | Ve nroce ]‘ﬁ; saE:ha gv

rel atively % Fredetawnstneabs PEIH PR 3?' é’l’u{:f" 4N ﬁan?s or
into outfal Aisadypatrgnauedviby T8gagH| 10 @ElAdW@PISB§°@§§dr°i“bE§°%FS& ocess
for obtaining aqueous sol utions of free hydroxyl am ne i n which

hydr oxyl anmo | {atg i d - e
e p.yt ammon 39! 1R B Egﬁ%egsep%}:{b%?&? éhidh Q%‘ﬁo%é?gti%&?ﬁé‘
al cohol i ¢ sol®fti Gﬁeokyq FWH?% Fa ﬁ%"’%ﬁ‘?d Yh%eaéitc}gﬁoﬁyc?’%o’? a%'ﬁcs"% %} ed
of f from the syifiateowtth@gmepiaifedlorrel A5odehRhientnand ey adt ties of
wor ki ng wi Th anealiah sukfaappl i csimidatroprdresspiocdescribed b EPodel08 Afidng to
the instabiligoyeder! h@l&&tﬂw&yé@rﬁﬂenb Naed RingGEtalsle Wt huidees ifrabheetsd at y
grszrﬁﬂ 2{?82 s e23b¥! fybaﬁ Oﬁfki?iéﬁﬁﬂereﬂafﬂhdﬁﬁﬁrgtfﬁﬂauigﬁns mui§ ot
suitable for lbeeq‘%% o) ‘i"f’é‘& %R? nf;nd"alsstrl ai SC %%s O‘Sﬂ@t i @Meﬂf
unecononi cag | SAamghL b + |FBHEF3§%H”& ko ficohg aSﬁEE?e?‘?QULE 26)

recovered by an expensive procedure, since the dlscharge of

relatively large amounts of alcohol into waste water treatment

plants or into outfalls is prohibited.

30 Finally, DE-A-36 01 803 describes a process for obtaining aqueous
solutions of free hydroxylamine, in which hydroxylammonium
sulfate is reacted with ammonia in lower alcohols, the _
precipitated ammonium sulfate is separated off, water is added to
the alcoholic solution of free hydroxylamine and the alcohol is

35 distilled off from the solution thus obtained. The abovementioned
disadvantages of working with alcohol are applicable to this
process too. Moreover, owing to the instability of the
hydroxylamine in conjunction with the flammability of the
alcohols, particular caution is required in the final

40 distillation stage.

Common to all prior art processes is that they are not suitable
for being carried out on an industrial scale or give rise to

uneconomically high additional safety costs.
45
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0050/ 48079 3 i‘—%?o{?ﬁéo.ﬁ%corrposition of hydroxyl am ne, a tenperature above
65[err]Cis .regarded as critical. In a differential thermal analysis, the
onset tenperature of a 50% strength by wei ght aqueous hydroxyl am ne
sbiution (in a glass crucible) was det ernined as 5 70[ er r%C. The anpunt of
heat |iberat r the. degampositlok pfghpdroxpkanineng Heppertufie abevet§N,
confirmnms the iy geghhdsdrals poieiddlal Infa tdief ferbptial thBrhdkramstlyalis Heveral
anal ysis is adet! ebfsdrmanal ¥t i £ aosnBirahtahbg hwd sgh@nebey@ss f or screening
to estimte Litullei iRlnetahltidy @R0a! Pfadd SEHRIH 1! GRL | Aeerkifeod Gagnset
tenperature_is the WeSt o |§1n tfnge a%té;e a |ctﬁ1 ggq{j/ceaé 3
exot her ni ¢ ¥ eHtCir ofRp rAOBBEsOF MSifre L L0FHAES t V2 n&RPPhg? 1Al /8 © mon,
commenci ng atst3Epeth|ky wajghsaseluripnasepnfirmgethp ddigbsthgrnadnpetartiad
shoul d be si giff ftheamaterizdl.opifferentsel thempelatnakysisSisnathe context of
the prepar at i Ritr@fhByRéallyRItAE meithbat whiddSis- dmSivyelit 8ot assrideneng tite
preparati on Olenslll e ThelKe WPHLATLOF 54 kAL CeAdnAICABAnAI2 he
t_enperaturff | ch does nq__t excee i er JdC. 'E L8 Se!m””%tx'n? ta&eghg%ga’; ed
with amontd SS9 FRTPYETRAER] & 70'% SOBP B0 AR SAT A TSP TR Ryl SRVT R ne

sol ution. US-TRECERDIGREPPEENIHISLATLAPBRISSLEF 1} dP&r Fﬁﬁpgﬁ I %ohol -free,
aqueous hydr chedtdmgneatsmlaft Lok/min,r cavnencing Byd? G0 Bar nsafZlysgedsaons,

sol ution withhe protedsindasmpéiatiet shablitbe68ignifiGanthe alawutke obt ai ned
i s then subj egifd tompéSdtuleati on under reduced pressure at bel ow 65[err]C
Thi s gives solid residue (the salt forned in the liberation of the

hydr oxyl aninhe) and as distillate an aqueous hydroxyl am ne sol ution

cont ai ni ng 16IR3%ebyonkexghofothd\pheprybbivmet Thdxoyylemine mitrathe

di sadvant age tat-4i, 556 FIRE eSciilide RfeUptesaraedon esk pr edstre ofnd t he
tenperature hass o BemEM,Qlehed GRREELhGY at! B BEfbdraRlre WARLN @685 Snot

requires wor kl}gc% W %Eoc‘s_olihg_g. si&lﬁ’ §§ £9 't'}ggﬁéd RFQ%C Samort ke a3 0 Gsuwpul d
accordi ngl xoh% &0 Be” T engved [o]0) EJ:Y uous] vy, IS, canh _present great

probl ems in t&? MFOGRCH e &dsohetim 359"1’ 21‘l‘l’i‘§ 83149 one which tends to
cake, eg. in the case of Na[err]So[err]xH err]0. 40 Furthernore, the
“distillationyg GCEe8lSetP MEYPESSS aBESc&SY FRe! byepgiRaali &eh@ohol-free,

evapor ati on, Su‘%ﬁ%:??ﬁ%‘rir’%oﬁfg'lla%%go%g ¥ irréa%}(égg%aatt %292{’%@:%‘%%%%33 tion

hi gh-boi I i ng ® ACcunu a%{“%g?”'f‘%
tendency opshSHGEF SAHHEIMFLED b SUHFRRLE RASEOAE IR (S8t FBAY o

hydr oxyl am nepiztsirgngbtaipechds e subiepked $9sdisbil1afdrn 3Rdeh REdERRd ng
t he pressure at below 65°C. This gives a solid residue (the salt
formed in the liberation of the hydroxylamine) and as distillate
an aqueous hydroxylamine solution containing 16-23% by weight of
hydroxylamine. This process has the disadvantage that it requires
working under reduced pressure and the temperature has to be

controlled carefully.

30

In addition, the process requires working with solids. In a

35 continuous process, the solid would accordingly have to be
removed continuously. This can present great problems in terms of
process technology if the solid is one which tends to cake, eg.
in the case of Na;S0;xH;0.

40 Furthermore, the ”distillation” proceeds to dryness, more
correctly described as evaporation, such that the low-boiling
water evaporates first. The high-boiling hydroxylamine
accumulates. It is known that the decomposition tendency of
hydroxylamine increases with the concentration of hydroxylamine,

45 and together with it the losses of hydroxylamine during the
process. There is an increasing risk that, because of the high
concentration of hydroxylamine, explosive decomposition will
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pr ocess. Ther%o?%/%%o'?gncreasi ng risk fhat, because of the high

concentration of hydroxyl am ne, expl osive deconposition w ||l REPLACEMENT
SHEET ( RULE 26) 0050/ 48079 4 occur. It is known that pure hydroxyl am ne
of¥: hydroxyl am ne > 70% by wei ght decorrpd‘ses expl osively. Thus, appropriate
saf ety requi reseum: sItust kpowhuthat puge fhydnoxglpnine o Q*gHaRing xi703 | vy,
t he remai ni npys ki.ghtstdddomponéai exploesvallies Thls hyappropk dateraesafkydr oxyl am ne
adsor bed on theu3vehé® mlkdl B AT NBed NEdrNtRE Shiddedk SdRCiRMedn t he
solid). The solid therefore has to be decontami nated in a separate disposal
process. 10_DE 1954775.8 descri bes a process for the preparati on of aqueous
sol utions of Bimedlifydthsxyennining sodidostililogontrinmaeskyues ofting a
hydroxyl amupjdiexgdahing t(hydroasianiae ngdsapadadedhkd sunfacegn aqueous
Qi’dloéﬁ' (["lg‘r p}eh dx%&&l&ﬂi'sﬁr"%aiﬁﬁéiséir%&i'%é&\é %ﬁ%'%@hi&l&@h‘éﬁlblﬂi&r steam
: | . am ne

sol ution obt aﬁ' r%&géls-g??iarsr ;%g’dggu(?e%&tg#g?%ﬁqatl bo%,g%%%g\ggporsgﬁgﬁé of f water
in a colunmp BEPC&8drti on to the hydroxyl anine, the sparingly volatile
i mpurities ?ray al so accumul ate in the bottom This problemwhich is a
general one igy 8846765 YesPPIbUNPLRILESS fot SRE iilpabat {KHIHE Yquédiis
exampl e, by & iGAGE G SUEL! Abatlloabili A0 8580 Rl NIRRT AUl BG. however,
this is proble%ﬁtLS & fice "ConcEnt 1 fron dfth droxf?an1 e, 10 over 50% by
wei ght i s unaRaFdBee? iYATosEL 1 MMM FRLG MiLPi } PR gﬁé’,‘g EPERERDI e, 50%
strength sel ukiiten an-euiaays, hydeoxydaméne yrrgctine adirogplhdTfetignuitier go
deconposi t | ontdatment exatthy waber easesseanhet A 801 ¢¢ .atAngndesistedt her ef or e be
carried out adorlceWtkeEH JEUELRS AfHdolE CHydiickylahite GOLLESHO BtAGneé@Sis and
witha corr esanndeRdolbd By gLl fiERh, BEvASoraline itk Watdisanbe ef fect ed
only on a sma scalﬁ. gr. L ngly sgl él-_fr e i%gu%31%5 hXQ{nO)i&l 801 0€i1e
sol utions of E1¥EFr off AHHIIE™ptit ity Y PmaliBat & tgpgr%g%Fﬁ and,_,
therefore pgl HBUFtjeeohdiloe arrpmuigte cifoidfi BOTasoMELS ¢ ey
restricted tolm o ganerghsne3sn|thg cags objhaditonf pxeducssesemolivedes®i on to
provi de a si nidusRi9sessr fexample, pyepafattimr disvillatjone hydhexgaseniafe
containing < dy Qhm{d Ahol@hsr, 401¥ei HPr@pienadid Rahct Nesncehitestion
achi eved, 'lf’oétﬁya 5991;&5%@ to over 50% by weight is unavoidable in a

25 further distillation of the, for example, 50% strength solution.
However, the tendency of the hydroxylamine to undergo
decomposition also greatly increases. The distillation must
therefore be carried out at low temperatures and pressures at a
corresponding cost and with a corresponding time requirement, and
can usually also be effected only on a small scale. Accordingly,
salt-free, aqueous hydroxylamine solutions of electronic grade
purity are complicated to prepare and therefore relatively
expensive and, for economic reasons, their use is restricted to a

few areas.

30

35
It is an object of the present invention to provide a simple

process for the preparation of very pure hydroxylamine containing
< 1 ppm of metal ions.

40 We have found that this object is achieved, if, starting from
dilute hydroxylamine solution having a low salt content,
concentrated, very pure hydroxylamine solution containing < 1 ppm
of metal ions is obtainable by removing the
hydroxylamine-containing vapors via a side take-off in the bottom

45 of the column.
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dj | ute hydrox®PBRYABOZ8| ution having a | ow salt content, concentrated, very
pure hydroxyl am ne solution containing < 1 ppmof netal ions is obtainable
by renoving the hydroxyl am ne-contai ning vapors via a side take-off in the
bottom 45 of the col um. REPLACEMENT SHEET ( RULE 26) 0050/ 48079 5 The

present inventieprebenef Divenitebatfere@ofe Mfelaees tora precpsepfarathen of an

Sﬂgfg;fnaogﬁtﬁﬁbﬁfﬁsﬁ yomrne qhéSR Q%ﬂﬁ?ﬁ%ﬂ vy esrp»p&encsmé ating and
rati on S
ST Bl RO 8 tPa. BEFLY SO GOUERT L0000 Via

carri ed out

a side take- of¥d W%Yﬂ'ﬁ’él%tﬁoa#tb‘?“t 1Y% 3581"{5 e §ﬁ8°%'g‘?v%ﬁﬁf’e1§1f&r5s’(§ a?ﬁ eis
obt ai ned bySchhdemolngni thy drapplaninpheopbaining: ¥aPRks G¥el BeRGHeds¥Latd on
t hus obt ai nedsixnttakesofibrim thanb@tompo€fErelioyumns eandhaary@urien parti cul ar

nore than 50, foddexi@bfilhe 1} obtiiMEdO by aohdehsing the wapbrsi NTHevbrg Ublife <
0- 1 ppr gf et fdrdiyl ih(%‘eéﬁﬁrg%.{;ﬁ”tﬁfusf aemxlaaﬁ ggﬁ@ﬁ&t &negeoehérf g t he

hydr oxyl am neP ’é%%fta%’ 'E%ree[)%%? start nBaIr'Tg‘.'tcular ?rer{%g Ilé:eoéj%\yefv oce S
can be obt 3Pnef hiﬁiréﬁyl%?elanﬁnﬁv% BpEy 1R PEAcRIa S &b P%é’fof“eg
processes st aiens dtint harviauer. fren thheupmp%rqmeﬂemalﬁm,m th% m:htleméls

hydr oxyl am neuséd foirOthé Sprdpaghbish ndt heoatdeass descri bed in Ger man

Pat ent Application no. 1954775.8, a hydroxyl amoni um salt being treated
with a 20 suitable base in water in a first stage a) and, in a sta eﬁg%,
the sol uti 3n The AGvequs | BYHOXFITBIRE SPLRFLOR W5 Ia%fs"ial%&%tﬂ‘%‘et?&ﬁg ts
bei ng separat the invvelaprecpasogen el obkained nie BANCTATILraNNOWN RELt S€f af% on
by treatnent gkdnpleabgroms oft €R8) piioces88s [etated alSthheussage (a) of the
process is Caﬁéf%u@'dh rbz%f%?ﬂﬂ?f‘t 't@z@ahli'i?ﬂé‘@x drb&ﬂ!&iﬁ.‘ﬁleagaﬂﬂilw galts
general l y use éﬁ{]g%l s‘éﬂﬁ 15 @ rH&xK‘eﬂa%egi?CA ﬁca‘é&oﬁxa”p' €

f sulfuric 3 &dg 5
aqueoUS SOl RIS SR SEYIATIPRARD SALE BRI JRSAERT AR fabl o

i nor gani ¢ B é“l‘faeﬂleekaﬁ?ﬂ@ a’#ﬁﬁﬁllsp aséélF%‘Fn%ﬁﬂSPo%) o‘é‘drpét‘a%ﬁii?ﬂ\eh%r oxi de,
pot assi um hydtb«istdution adktiaimely difoxiedessary adteousenyalt ¢Hrinsplubdeount
of the base igofpedRssopditdf sbParafedyidtoxa akireons Mysbkylaniaenvert ed

conpletely or ¢l dieashnlad tdadk! ¥ridtiQnf H§er ey | i GatdPi s BR¥akCat
carried out 80 ocC.

25

The stage (a) of the process is carried out in a conventional
manner. Hydroxylammonium salts generally used are the
hydroxylammonium salts of mineral acids, for example of sulfuric
acid, phosphoric acid or hydrochloric acid, usually in aqueous
solution. The hydroxylammonium salt is reacted with a suitable
inorganic base, for example ammonia, sodium hydroxide, potassium
hydroxide, potassium hydroxide or calcium hydroxide, in aqueous
solution. The amount of the base is chosen so that the
hydroxylammonium salt is converted completely or at least
partially into free hydroxylamine. This may be carried out
continuously or batchwise and at from about 0 °C to 100 °C. The
aqueous solution obtained contains free hydroxylamine and the
salt which originates from the base cation and the acid anion
present in the hydroxylammonium salt.

30

35

40

Depending on the type and concentration of the hydroxylammonium
salt, the base used for liberating the hydroxylamine and the
temperature at which the reaction is carried out, some of the
45 salt formed may be precipitated. If necessary, the solution may
also be cooled in order to precipitate a larger amount of the
salt. If such insoluble components, ie. salt precipitates, are
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conti nuously 8P584480%Pse and at fromabout O [err]C to 100 OC. The aqueous
sol'ution obt.ai ned contains free hydroxylam ne and the salt which originates
fromthe base cation and the acid anion 40 present in the hydroxyl ammoni um
salt. Depending on the type and concentréati on of the hydroxyl ammoni um salt,
the base usedpdedent] belicy larg hdeardtudeouylpBeparatsl iofe ienpeicaveneiatalhi ch
the reaction 45,30 bbEGrOWea ﬁofﬁ ObepbRafty o8 thd PrRdssBdort tions, for
preci pitated g ~eces§1grege the Skt gfa Bl OB Gs ! B
precipitate SXAPGE uch Tnso e_compan ts ie.
salt precipi tB{HFOXigdecanmibe EEF&E dSEe ’(‘T%IYE 9%)°°n°e640'§5? "I%S Present,
t hey are ad¥areagfeats)\neayecipitptss fisj formedonventi onal manner before stage
(b). Depending on the process conditions, for exanple with the use of

ISy | R A P S I s

relatively | o at orrred
Separation i MiREXGE pEYeRHs DFETEYLAMIGH B’Eﬁ%lﬁéda’F‘? ?tc[’égér an
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packi ng, for éxa

e

preferably ha%agrcr%ﬁu 51pgs '7(5'%115! 'C5Fd§{%teg‘§me'?’ﬁ ’ %é:bl ‘IE ?Yo

15 whi ch furth@ﬁ frompP | £ 10 #ﬁ§°r?‘¥lqaéqe Rp- Bhe sty lize f%“&ﬂf’&ct"r%/ to
the top of LPhehiah lfnmt(lenp[m:abpémelofmaly'heli)atﬁqungedr hﬁopéﬂﬁéstlsplféﬂe) 20 In
the strippi NgaLdduIy, tb hehes @opt bOeles codmm atupper Nnpauttc lbfathaypddkingtde sal t
fraction is t sk piadd)e bottomof the colum and an aqueous

hydr oxyl am ne ractlon I's taken off at the height of the feed plate or
above it, in particular via the top. In order to achieve this, it is
preferabl e hoIn reet stigppioigicodnmby the patetiep wat sepanadLdr in taaigh a way
count er cur £ Nthafttdet BEIDEa@HiOh ihaakehUSTE adt the Hystrtomybfinihee column
concentrati onaff Jd' ghéoﬁé) %BQ l&ﬁidlhEré&EﬂdﬁeléeﬁikéHJBﬁtl5%1tﬂéhﬁeiQEMN

rate of water i g genetalby,d nom £, ;}O]ar%mtfap%ta' ¢l alod.r om 1 to 5,
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gl’
t the f "eﬁ { d d
Cemeral Iy ffﬁﬁ;w oS zgeupw e Séqﬁf?ﬁfa?\lﬁe B, bhe Jol e 'S

passing water and/or steam countercurrent into the bottom o

25 column. At a hydroxylamine concentration of from 5 to 45% by
weight in the feed solution, the flow rate of water or steam is
generally from 1 to 8, in particular from 1 to 5, times the feed
rate.

30

The temperature of the water or steam introduced is generally
from 80 to 180 °C. If required, the bottom of the column is
additionally heated. The temperatures prevailing at the top of
the stripping column depend on the pressure at which the column

35 is operated. This pressure is in general from 5 to 300 kPa (from
0.05 to 3 bar), preferably from 50 to 300 kPa (0.5 to 3 bar),
particularly preferably from 50 to 150 kPa (from 0.5 to 1.5 bar).
The temperatures at the top of the stripping column are
accordingly in general from 80 to 130 °C, preferably from 90 to

40 120 °C. The temperature of the steam passed in may be
substantially higher, for example also 150 °C. Advantageously,
however, it should not be so high that too much water also
evaporates from the salt solution and the salt begins to
precipitate in the bottom of the column.

45
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addi tional | y 0R30£4807%e tenperatures ‘prevailing at the top of the
strlpplng colum depend on the pressure at which the colum 35 is operated.
This pressure is in general from5 to 300 kPa (from0.05 to 3 bar),
preferably from50 to 300 kPa (0.5 to 37bar), particularly preferably from

50 to 150 kPaf tesmréd s at Qr&pﬁetb@fr)a01ﬂ'b&ﬁ<ﬁﬂweéﬁw&$ f& ddwittiopabliyt he
stripping coly gi‘ﬁ.gdaé% 43 flgp @l ihrome 8Qpbe 43kl ik such a
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the salt SOB Ut @Reafbhds Prodéds Patiensqhdoudy AgiPbiyllaming fiw-vioht e ikhe
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by droplets |1'shepfi§§éﬁ?%(fmﬁﬁ ?W%@Fl‘iﬁ c?c%é‘g"ut a8 Me%%i’sﬂhr?ydﬁoxyl ani ne
fracti on whi cfoniventatesl getked ccallvant opntfining the igbpvemertsioned paekingsal |y
contains f}®rerlQ aitdfley pohtdyelmal 281 ab/antkgsoisiybneedhiort ahibe desired
final Concentﬁtﬁtﬁoea of @hemh PP £¥ehMito AoComislienal plaekeds col um
contai ni ng t use%gge g 'f%&ignﬁaﬁii!mng§%g&aﬁ:ror i Lgév%?llt??&])@é & ﬁgég%f S

advant ageousl| H
theoretical pieatdasd;th ?)rbé’ltéf’ﬁ"e%lf tgtef §Ptt %r 5puYSg &80

advant ageous|Beasdbdeft? UseaPthRE tQ%VBBH-QﬁﬂloP%F@“ é’@laﬁﬁﬁsbtﬁuclht aps of
cour se al st pogsirall eot cEarsedot iarulasios nevapoahtoos « @iehe sherts exchangers 15
natural or fagweed circul ati on evaporators, plate heat exchangers, etc. In
general, the concentration colum is operated at from1l to 20 200 kPa (from
0.01 to 2 bar), preferably from5 to 120 kPa (from 0.05 to 1.2 bar and
particul arly ¥ aeaessl y theofpBeeRtgation Kmlymnr b, qperatgdiatl firem) 1 th
dilute hyd£€><30(anm>ae(ﬁm:mt0|.om ts X bdrat prefigrabby efnqeoi At to fIR0 XBaekéngsl e at
the hei ght “0fg .rdsatt38112 thar}0, ahd gaieieaDaENt bpeferamly Bpom At tohelsdmm
tinme, further(fs% hZ€5 1MaYphe) fed to the top of the colum for further
stabilization o the hydr oxyl am ne solution. The water distilled off from
t he hydroxylam ne solution is taken off at the top of the colum and
typi cal |y comtled midilhes shyRrokiphamine)6edotidry disofed sati me suihabls goinbkefast
via which Lbeexample at the height of plates 1 to 10, to the concentration
column. At the same time, further stabilizer may be fed to the
top of the column for further stabilization of the hydroxylamine
solution. The water distilled off from the hydroxylamine solution
is taken off at the top of the column and typically contains less
30 than 0.06% of hydroxylamine. The side take-off via which the
hydroxylamine-containing vapors are taken off to obtain the
highly concentrated, very pure hydroxylamine solution is
preferably located below the first plate, but in such a way that
no droplets are entrained. This is effected, for example, by
35 installing a demister. A hydroxylamine solution more highly
contaminated with salt is obtained at the bottom of the column.
Its purity depends on the respective amounts which are removed
via the side take-off and the bottom take-off. The amount taken
off via the side take-off for producing very pure, aqueous
a0 hydroxylamine solution is additionally limited by the minimum
vapor flow in the column which is required for hydrodynamically
stable operation. In an advantageous embodiment of the novel
process, the vapors in the bottom of the column are removed from
the outlet of the falling-film evaporator used for heating the
45 bottom.
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hydroxyl am nd@QM48%hg vapors are taken off to obtain the highly
concentrated, very pure hydroxylam ne solution is preferably | ocated bel ow
the first plate, but in such a way that no droplets are entrained. This is
effected, for exanple, by 35 installing8a dem ster. A hydroxylam ne
sol ution nor acBbgdl g @NLAST Nt ivh] heredhiydi sxylimineesb Rit ilbhet diodrt @Bt of
the col um. IdrdmPihd tg&gﬂeﬁélh;ncamﬁ SHRCEhE ' RTRHRL S liGNegpdr @AY e
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45 bottom P . ShEET. ) 0050/ 48079 8 According to the
I nventi on, thé’lag%}'o%ﬁngmggéﬂsg%gfég'taken off fromthe bottom of the

colum via the side take-off is separated in a condenser into the

concent r at 3, v ar papricul aly eatfantugeoxy lsaiodenard i the awviedi progess,1 ppm
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hydr oxyl am néeV&PPFRtHR} s‘é’ﬁ?.°€d‘%%watf)5r’tq EDRAYTSY BY9ENt 3YBOYE enbodi ment
of the novel hwdsesgtamine sedwbien othesconpansrpbiPh@fohhe P teEdCaR Rehe
vapors t akth mfohghiatd thesddeitakgingl ¢ontcenthat bund@he esteamrrigh (vapoxsy
that, by evapoduc88 &Mnotuinderabeycidt tetNeravlpmheto afwhdyable

hydroxy! an ne,GalUkLD keddlBr £R0GHA hghtoly 18hi O il greddit.De 15 brought
to the desir ‘inal concentration. e steamrich vapors produced can in
turn be recycled at the colum to a suitable point for recovering the
hydr oxyl arra nemsta Fhrghieasewery 2tardtricalanly prefeveed ephpdinentaofy the gfaveded
enbodi ment %fpﬁJ&sBQVﬁ{e RaP6£S StakehCo¥ ARl taksotaioh bEothd he bott om of

cvaporator | HyienEPatiBh S0fuRnalpalhis AntolE Slle BBLAR IS BaDd e
content of t @WBO?V%EQI@&% e@yﬁ 5‘8}%?% ﬁé’ oggiggéjn?glﬁ%ggf h%oﬁ rg%%%;?ﬂaénd
subst ant i al | yhxdroxgdaming Kenkeph Rt she @RAE SEFeHt éteé’éfcg%‘b Vierr e

concentr at %%mwemlmam ghdunr caridc sybakrntsiaddy UFR tredvfRe tRe FPURheLE| de
col um f ur Thevapoire cibdeelatield between concentration column and electronic

grade side unit. The use of the side column furthermore makes it
possible to remove up to 99% of the hydroxylamine solution as
electronic grade product from the bottom via the side take-off,
while the remaining, roughly 1%, in this case highly contaminated
hydroxylamine solution has to be removed via the bottom of the
concentration column. However, this small amount can be recycled
in order to recover the hydroxylamine in stage (b) of the process
for separating off salt according to DE 1954775.8.

30

35
In order to achieve a particularly low metal ion concentration in

the hydroxylamine, the parts of the side take-off plant may be

produced from materials free of metal ions and resistant to .

hydroxylamine, for example of plastics, such as polypropylene or
ap polytetrafluoroethylene (PTFE).

When a condenser/evaporator unit is used for obtaining the very
pure hydroxylamine solution, up to 60% of the hydroxylamine
solution can be taken off as 50% strength by weight electronic

45 grade product at a ratio of the flow rate of the vapor take-off
from the bottom to the flow rate of the condensate taken off from
the bottom of the side take-off of 10:1, without the distillation
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possible to r@dR&4897%0 99% of the hydroxyl ani ne solution as el ectronic
grade product fromthe bottomvia the side take-off, while the renmaining,
roughly 1% in this case highly contani nated hydroxyl anine solution has to
be.renoved via the bottom of the concen®ration columm. However, this small
amount can bedh@Gyét esk itheOt8kteritdat €68\ lumiebénity Ax¥lasndri.i Bhet age (b)
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Figures 1 to 3 illustrate, by way of example, some embodiments of
the novel process.

30 Figure 1 shows a schematic diagram of a concentration plant for
obtaining very pure hydroxylamine.

Figure 2 shows a schematic diagram of a side take-off plant.

35 ,
Figure 3 shows a schematic diagram of a further embodiment of a

side take-off plant.

Figure 1 shows a concentration column 1. Dilute, aqueous

a0 hydroxylamine solution 2 is fed to about the middle of the column
1. Water is distilled off at the top of the column 1 and
condensed in a condenser 4 and water is removed via the line 8 at
a rate corresponding to the set reflux ratio and is recycled to
the column via the line 7. Salt-containing hydroxylamine solution

a5 6 is taken off from the bottom of the column and some of it is
recycled via an evaporator 3 to the bottom of the column. To -
obtain the very pure hydroxylamine solution, '
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Sol uti ons whi gbs0088079 free hydroxyl ami ne can be stabilized by 25 adding a
conventional stabilizer against deconposition. Figures 1 to 3 illustrate,
by way of exanple, sonme enbodi nents of the novel process. 30 Figure 1 shows
a= schemati c diagram of a concentration ppant for obtaining very pure
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reflux ratio and is recycled to the colum via the line 7. Salt-containing
hydr oxyl am ne solution 45 6 is taken off fromthe bottomof the colum and
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10 into thdSsgge Dbaﬂécﬁﬂe@/vta € doneent dak inndcahane 1anigvamlost or 14. The
hydr oxyl am ne pt§ation of the very pure hydroxylanine solution 11 can
be varied by %artlcal evaporation, in the evaporator 14, of the

hydr oxyl am ne sol ution condensed in the condenser 13. The vapors 10
enriched in hyik @aytaoulerlyapreferired embodignengc phownl inoFigere Gncompry tagson
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column, hydroxylamine-containing water 10 is condensed by means
of a condenser 13 and is recycled to the concentration column 1.
Very pure hydroxylamine solution 11 is obtained from the bottom
of the side column 15. In this particularly preferred embodiment
of the invention, up to 99% of the hydroxylamine 2 fed to the
concentration column 1 can be obtained as electronic grade
product 11.

25

30

The examples which follow illustrate the invention with reference
to Figure 1, without restricting the invention.

35 Example 1

1600 g/h of a 3.2% strength by weight agueous, substantially
salt-free, stabilized hydroxylamine solution 2 were fed into a
glass bubble tray column 1 having a diameter of 50 mm and

30 bubble trays, at the eighth tray. The column was operated at
300 mbar. A small amount of stabilizer which was dissolved in
hydroxylamine solution was additionally metered into the column 1
on the uppermost tray, No. 30. Water 8 was distilled off via the
top of the column 1, the reflux ratio being 0.5. The distillate
still contained a residual amount of 0.06% by weight of
hydroxylamine. About 75 ml/h of a 50% strength by weight
hydroxylamine solution 6 were discharged from the bottom of the

40

45
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col umm, hydr og8eMigerEont ai ni ng water 10 is condensed by neans 25 of a
condenser 13 and is recycled to the concentration colum 1. very pure

hydr oxyl'am ne solution 11 is obtained fromthe bottom of the side col um
15, In this particul arIy preferred enborl nent of the invention, up to 99%

of the hydr%‘é‘ﬁﬂg Ugtag Onﬁf‘é‘tﬂo%bﬂrhfs@h'al[’?elcd}&@ﬁed ol aiohed as

| | & h
Thvent i on w t PB’f‘e‘? Geh dheeld” Pamls WAl hoL Qi fpte the
Exanple 1 16(?(}'1'3Pﬁe‘?)fc°éld3"2% é’ﬁ@tfﬂ“ TRhermrgh i motires t g‘é\?bgf’{éﬂ? ‘A1

salt-free, st bokemhhpelonythmifiest tuayi.oAs2a wasaltedf itheo a gl ass bubbl e
tray col unms baeavppgssurd affeties coflubf), reaused 4P 3@ bubkdwre deps, via thiee
eighth tray. gkhgecgl &EH!-. V\/%p&PGJa%t edrédd 390mERe bohtaiBdt tweount of

stabillzer ghc'[qglgerlg 2t o%ﬁ%m{&h 111 BYGT R hagLPE BP sk O mdaqgépwal ly

distilled of fTh &1 ‘t"ﬁerat tl?‘hé’aggguw 'illmf"%%xrl@f I%Qa?%t vﬁel fi V%%E‘)’e The
distillate 45opt pptlefors ‘thEdc%Pqeé@PHu%ﬂ FhsurePeR 1§, éﬁ%’cﬂg \)OéP‘gﬁli‘

hydr oxyl aniheaf Abeutonttensethwasd pas5660 w¢ ridwegehglih weiayhef Hher oxyl ani ne

sol ution 6 Wweidhcdhesh@idiedol ifrin 1.h@abbet tXBmAYht & diERbadENIENT SHEET ( RULE
26)t 0850/ 449 ng%& '»#éfIBhQYn YRR Shirk QB'TQtlJ;hQIbQEi'é”Bdﬂd%ﬁBédfﬁl y
contai ned up t of .§odi 0 ra y
ar r anged cond@f‘?sgf’ g%‘ ?’ % mnség‘%mdntte’d aiéé q:ratg f%&quze}: the %oﬁes

bel ow t he firaf a |1§}9°r§4's°ré( P\é’?Rﬁ Stapiliges Wﬁicﬂ 586?%}%?“ o'frt?rﬁw
caused by 1hesqlusisnr dfieosonoertuaidon; of/ dhs metal %P&ﬁo?’awsfsortﬁéﬂ Grlom t he
bott om of thepmancentration colum 1 into the laterally nounted condenser
13. The flowrate of the vapor was limted by a hand valve 12 at the top
outl et of the condenser 13. The vapor 10 |eaving via the top 10 of the
condenser vvasE’ﬁ‘é'Qééd to the eighth tray of the concentration colum 1.

About 18 m/h of an about 20 - 35% strength by wei ght hydroxyl am ne

:g' u ggg rﬂécé’?{v S5 edfdhs%@rbagweoycqaﬁ ] qrydeaxfmamtxreaglgp@ﬁt&ﬁwhg

colrcr)tl nuousl y TV R g @Q& a %abr?' %%%gﬁ o:’r:rcen ra?s %lﬁ)l%gle Y%if‘ﬁﬁgﬁg 5\I/\n/as
| ess than 0. 1hgsisht E&%rﬂrl%mZdAﬁ“%ﬂ?Guf‘tlﬁ%"stt énc h BP5X%A%ani ne
sol uti on was removed from the bottom of the column V1a PTFE llnes and passed

into a laterally mounted 51 storage container with double-jacket
cooling means. A part of the vapors was condensed therein. The
uncondensed vapors were recycled to the fifth tray of the column
via a PTFE vapor line. The amount of vapor was limited manually

by means of a throttle valve. The condensed vapor in the cooled
receiver was then concentrated to 50% by weight (very pure

30
product).

25

The hydroxylamine solutions produced (50% by weight in each case)
had the following composition (metal content in mg/kg; analytical
35 accuracy: 0.1 mg/kg):

Standard product Very pure product
(without side take-off) (with side take-off)

40 poron 3.0 <0.1
Sodium 9.0 <0.1
Potassium 0.3 <0.1
Calcium 0.2 <0.1
Aluminum 1.0 <0.1

45 silicon 24.0 <0.1
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concentrat ed 0056048039 wei ght in a gl ass bubble tray colum of 5m hei ght
and 0.3 mdiameter at about 77 [err]C and 0.3 bar. vapor was renmpoved from
t he bottom of the colum via PTFE |lines and passed 25 into a laterally
mount ed 51 storage container with doubl®2jacket cooling neans. A part of
the vapors wag.gpondensed thgrein. The uncondenged vapors were recycled to
the fifth tr ofl th oI ungvia a PTFE vapor idl.'le' The anpunt of vapor was
limted manua ‘ﬁ? b? asns o] a throttle val ve. The condensed vapor in the
cool ed 30 receiver was then concentrated to 50% by wei ght (very pure
product). TheatyeheeXy! f6H Reneohtiadtddas Piwdieedetp(rey predgitt wene deelowase)

had the fol§ Qé’ﬂ 'Erp@ﬁ'cfeigeti&?tdﬂf 0S P the ¥y ‘f‘hé@h‘éﬁﬂar@ﬂ%ﬂﬂﬂtﬁjfibf 35

socurecy. 0 LR L0 SRD B S5hs0p g oo Bice ity ou

<0.1 Sodium . <0.1 Potassium 0.3
<0.1 Calciumzrp a f.ux"l:ﬁ)ex2 experiment, a hydrox¥lahidé LsBlutttion was prépéred by

<0.1 45 Silic ACEMR R a8 EB (RULE
26) 00500 4<§%hf§nf§a}:mtg‘}.n the bubbleotﬁay coltfin lwREdk Reapeedr (RLE

38 dardéf?? ‘metal ion concentrations in the very pure
product were below 5 the Ilnlt of detection of 0.1 ng/kg. The required
purity of <0.1 ng of netal/kg of solution was achieved with certainty. In a
further experiment, a hydroxylam ne solution was prepared by 10
concentration in the bubble tray colum w thout side take-off (standard
product). 38 20 25 30 35 40 45 REPLACEMENT SHEET ( RULE 26)
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0050/ 48079 13 we claim 5 1. A pfoce§s for the preparation of ver ure,
agueous hydp&??Pdﬁ@H@gsolution by concentrati ng gndppurifying an aéugous
hydr oxyl'am ne sol uti on, wherein the concentration is carried out in a

col um, hydroxyl am ne-cont ai ni ng vaporgsre renoved via a side take-off in
t he bottom of the col uming 10 and very pure hydroxylam ne i s obtained
by condensing the vapors. 2. A process as clainmed in claim1l, wherein the
hydrpxylanin@esgltdmxn1i nt ended for concentration and purification is 15
obtained by a) treating a hydroxylamoniumsalt with a suitable base in

wat er and, 2 b separatjing th ol uti [ , ) essary after
renoval of § SfSOI ﬁb?%o%eﬁr?p%ﬁﬁnY%g pfrelsgé%tn%él §go‘8%5ﬁ gr%% y+‘%1n%%%§ frac%/i on and
a salt fraction BYSFo®ekemdne sRiurigatRy qanceptLihdlg an Opﬁ%ﬁﬁg B33 A
process as cl ai medugous |hydresylamine aptutdion, t Weexaind SR8 BIICREFAEIRN Vér y
pure hydroxyl am earsiddiicuenin sa efdlemhechyiroxplanihezicogtatwing vapors are
fclzﬁ(rj gﬁgle?maﬂg Cg%ﬁwwgrmaaogfde LRRBVEEE wngth@aocmtd@ bakeneblubeimy a
a h i,
%}égh@é}rﬁ%} er#}ﬁ&e%g%ii%%e andopasided by SyaRAsahhNehegain in
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20 b) separating the solution obtained, if necessary after
removal of insoluble components, into an agqueous
hydroxylamine fraction and a salt fraction by treatment
with water or steam at < 80 ©C.

25
3. A process as claimed in claim 1 or 2, wherein the

condensation of the very pure hydroxylamine solution is
effected by introducing the hydroxylamine-containing vapors,
removed via the side take-off, below a condenser and above an
evaporator and partially evaporating again in the evaporator
the hydroxylamine solution condensed in the condenser, so
that a more highly concentrated very pure hydroxylamine
solution is obtained.

30

35 4. A process as claimed in claim 1 or 2, wherein the
hydroxylamine-containing vapors taken off via a side take-off
in the bottom of the column are passed into a side column and
very pure hydroxylamine solution is obtained at the bottom of
the side column.

40

5. A process as claimed in any of the preceding claims, wherein
the side take-off is connected on the gas side to the
concentration column.

45 ¢, a process as claimed in any of the preceding claims, wherein
materials free of metal ions and resistant to hydroxylamine
are used for the parts of the side take-off plant.
I
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