; LMe3e<vOt R*6" Tv&3 Met hod For Produci ng Aqueous Hydroxyl am ne Sol uti ons
Whi,ch Are Substanti a”"mmm tal lons. 5 The present invention re}aygsi0
to a process for the }u Hmw m’meof aqueous hydroxyl am ne sol uti ons which
are essentially free of Ions. Hi ghly pure, concentrated, aqueous

hydr oxyl am ne solutions are 10 used, inter alia, in the elect roni cs
industry, for exanple together with other substances for the prelimnary

cl eaning of the boards.. For use in the_ el ectronics industr an inpurity
content o¥etRdd HoZ SROTUGHY Adneghf R¥ArQRydATine t FRIusHE e ﬁ]@bc hifreysual Iy
required éhb&arﬁj;@qlllyopéé @fa(&agr eguet ). However, the 15 hydroxyl -am ne
sol utions now commercially available contain inpurities in the ppmrange,
for exanpl e sodium sul fate or other nmetal conpounds, resulting fromthe
prepar a8 i BhE GTeS&PY SBYERT IR rel0teRet ok ATscesey p5r thtimTePeaptbep iaf

wor ki ng wpdeouwdi dyidkbaylamneascdesirnbedhiah BBeAeSsdTRiH1Y. fHewevtr, it
must be safsiiedohlBat the tenperature of 65C is not exceeded during the
distillation since the onset tenperature, i.e. the tenperature at which

det ect abl e, deco 05|t| on_ begqi i s_about 70c for 50% strength 25 wei ght
nyclr oxy | AHTEISBREET CHORIET oAbt ERESTLHTEE T Oy S AR RV ot of
producl0 uhedt [ingeronalia, usuditey edafky @i sutingdsary naf ¢r se@Meland in vacuo
at very |oygetdiepewathr esheSunibsaades i {dmttihen pire 1 Vsl yarx pdrenyeg antl

g .7 /rrgzgggswa "lﬁ}ar%QhTf‘ng@éé“ﬂ? thR EYth%x%dﬂc'satlhaﬂsggﬁ,SC&d Baguk-De o
S vant.a 0 c C ate
U S paten qvetfftﬁ ?isgéjl&p T %E?lf u'fénl aﬁ. Egénchzs{ﬂ%)?&g 8# '5 , too,
is rel atl‘iféﬁ;'lé{xﬁﬁﬁ‘éﬁ'/% (&cc?o‘r ﬁijﬁomsCaquafiFeé’ 835%5113 HAVEYET ontRE gr ade
hydr oxy% dmdr:@xsrél-am@ﬂsscalrtetWr 8sporRTRAGiaddveapanside coptahat their use
is |imtedndyiedesoin cshd mn frawgappioxadiampde bbdismasuldiztecbr odthere
present iguent icempbonds P\idiid ipgoeess diy prepapaepesn add waiaf hydroxyl am ne
sol utions;yWhiwgh,are essentially 40 free of metal ions, in particular sodium
i ons, the process being sinple and econom cal to carry out. The use of
cation exchangers for separati n% metal ions from aqueous solutions is
known. 20n\Qne FosgaBE L Y | R IiRat RN dse¥oXbing WatkY Etitiestsn, et al
i ons geneasldesclyébrag Sepii-di-&d 4321 6 Uhs dlaevierel t Mhet diy epsuredushedl |y t he
pr epar at i €iie Afemperature of 4$530CiZz ook 2xeebdéd odurissenthieabiytfYleaioh net al
I ons. Catéﬂﬂ:&%@@%ﬂ@é@ i@ uek , SEPAr alheN@eRpby¥abeNtatMehakni ons whi ch

readily foryu Cc bC4ESom c;g;ﬁ%mggl §3tsorabuhz+7oscelf%et 5¥8! Y ldiihagyeous

sol uti hes rret al ions

s ar
form c’gﬁp‘f%@% Bﬁoﬂﬁ i é%?&ﬁgﬁg%? eldv%lpeﬁmﬁgs gﬁe:f’ a‘fmaatfj‘o g_groups as
i s repor tFTrRYLapiBaeRR 2 iHPPTRECRRAY, Fhcdd 14ption- B(d’rfé’r?g}éYRég*’Wse
Cheni cal @Ergiareer enyll Jsprdel 397 i94va@p arhaesy 19¢ temeragnrpageSod
i ndi cat esa tdiattinhetadd i 16 tvergf ekpdnsiwnsarido tihe-cons@exiatranger described is
350,000 tines 10 higher than that of the conparative substance Ca2+, and

that of,the 'worh&ggoﬁ %2 #(ﬁ 'ﬂﬁﬁtmixgg%?e;fqulpteﬁe Rrﬁéesf‘ﬁ/ezz Elabé’x%;hd@o g/1

ot Ly S GOSSBEPERSSE diiar iy PP S it atse%os for

(0]

affinity fa&24 Sﬁlrf‘g ’ﬁl 215985

exanpl e, BEents NEReFPhekass, dit A6nEruf &hadt thACPLRRRFS Tt WPsOT 41 They
have a miciv,| deereddtively eipenséven Adwrdahglym sahs-fused agnede table for
conpar i safledttoaddi §+&de My dritaylBhdhe ASRAbNESafd ¢oRNESPoYdiAgLEOoUs 20

hydr oxyg aénﬁz%s&%ut wn&@é $9eq2Nhak Ni 4 N X dEoXy! SETRAWD €8t L Ofk:f Or med by
accept anc foton. In a 50% st rengt h by wei ght hydroxyl am ne sol uti on,

15. 14 nol® pé’fcilﬁ 5?8931 amine/1 are present in addition to from1 to 10 ppm of
nmetal ions (corresponding to fromO0.4 to 1.7 x10-5 nol/1, based on Na+
ions). THaeresi snaobject of the present invention to provide a process for

the preparation of hydroxylamine solutions which are essentially
40 free of metal ions, in particular sodium ions, the process being
simple and economical to carry out.

The use of cation exchangers for separating metal ions from

aqueous solutions is known. Typical applications are in the area
45 of water purification, metal ions generally being separated off

unselectively. The object is usually the preparation of a
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25 defjciency of cations to be separated off relative to the

hygr oxyl - ammoni um cations. Under these conditions, a person skilled 1| Ab @ﬂ]ﬂl
art expects that a further decrease in the concentration of the netal i0ns
contained in these small ampunts, and in particular alkali netal ions., is
no | onger possible by 30 treatment with an ion exchanger. W have found,
surprisingly, that this object is achReved and that the netal ions can be

separ at ed ssfifutdeheessemtinlly freatofngnethd hypdsoxyd@mnnexsbangeons with an
aci di ¢ caldQapaeCBansdparatiniNBo Py esRitt mB¥ENt oM Lhical 0egal B eftoea to a
process fqf omEJi%xE%epﬁ&at I:Pamé)(if mgé‘sﬂg!éeﬁ% h%gﬁg, f!lx??'ﬂrj‘efr%g.' %ér&&?ﬂs  ons.

articul ar esde
a/her eint rFé’WdPBﬁyPIa‘T’n NS QPR onthis dFpPaseeer otr& fpgssthdhehesEat ment
40 wit h ameg@ildiiongafdéon coxphRargervith whak ignagxchangsat Wwbhckxodmnger, i. e.
a cation earrellar&gerfohﬁmglg;x@upbl a8 iderapoirdelpr ofefample? i@ The iMany
particul arg Je%”b% tQn & %xd}%ngéeﬁé ﬁbé Y dﬁ%ﬁx‘ic&@rEﬁJ;‘im%eQ‘iBBOS.?uné:Lhrﬁ’rerm)re a

Cich as | AOEPacBRPES nlie GPBNBCO, E% SPor AR OP (Rhed hob PALT & BV on

exchanger §farF§ fnsetanphe, lcf‘h@"l?@%ﬁﬁ?% qusctry‘ﬁég &sf 3o By &imesuch as
Lewat i t10TRi20er then Antiser loft ¢he R®OnpgedivBuslibsearceA 832 etand tBewest CCR or
MAC and t Réhel NKEiodbei€ 00N texeh i IMHes a8 YEEbridbehnkde 8€i soddl Mo bh

required, Jf‘%)ﬁm?h?u& dioﬁé“(%o?k‘é? trrge%eéow ¥ %?n!mg il ‘PBS%

sul furic a e cat e re t washed
P'ea‘flh% l?"Pfe E Ié

10 acid-fr \ﬁffﬁnﬁrﬁh" geﬁﬁ?%ﬁe
sol uti on d&n éP§oeﬁém%¥Efre@t°ed using a st rongl y acidic cation exchanger in

t he aciXb fadikmlii metalh amtiioms exelmoigemcilpdefeimcitdisf arblbaviimey aave of from
O to 2, innubth patbicat@iniftyoRhEntéoven tHeakkecsim oiglsy uaebdis €af itable
exchanger s @r eom%ghgagarrpl e, the resins Anberlite IR 120, IR-122 and | RC-50
and Anberjet 1500H from Rohm & Haas, Dowex 88 from Dow Chemi cal, Duolite C
-200, C 26, G280 .from Rohm and  Haas and Purolite G 100, C-105 and C 150.
The acid oy RASaRieR R ddiecBEtal i| PR X5 8fit RFBNHIPHG S BABERRS ds, such as
hydr ochiR®hiysrasydamite salagtiopatabio taeataydr big | irdnesyd amnen pm wiathonhe

cati on exciwamgar by Sacespiaideout & rpidinusual anBomertrehgehebinnpdighly

treat ment yyu:3xLeaRiadNMEI8h, M4 M Shofir b@ghiff&fﬁraﬁﬁhbé/l 2§rehcgwegeﬁt the

hyd |
ydroxyl ari ne .50l LLion '&@ﬁ%rﬁg Pd’eﬂpmaogeg 1 Gt 02‘:8 Q%n exchanger

exanpl e a olunn oad X

anger,,
hydr oxy!l azfrﬁ e uﬁdE?g:b'es *sHq gH’f.‘oeld ‘d E‘Bﬁ%o%’i‘ tlfabnloPﬁEEr fa*fnfo N2 and
NH3. TH® §efiBiBBrEsOF STatd@neake | P AePaErRECH e F b raaleyiye 'E‘Pret*}q qui d stream
and | ead thydupdgsd+astbraimicabacks mUddeg. these sconvbintdoose paperisswl arly

pref err ed skkd 1padsih hehd\urogypact ezl |t fantoppaiicreate imeckd recti on of
gravitati mlceherselaveaf 3 hRefle LMY BBntRen&R PR nd3e CXRABN GRIounTBYS,

the treat it saf pLbe: dydroxylar neaal ubhon pan,be eagedhentim ogyri ed out

ina cg:lo I on exchangér an
Pref er ef"ﬁ@ef‘Ee‘ﬂlﬁ% &y f188t %ﬁclmn%?rm gh flowrate, preferably a flow

rate >_ 10 mh, in particular 15 mih (the flowrate is the volune of
hydr oxyl ar\ﬁeneagel fiond, 4@riplrdsigdiput yhet hbis , olippesed isnathiewsdsmdsect i on

of the emhytCohdnmdtalERRdi 88 I Ne epa@hakhi &8 eéé@@em&weiprbﬁ&@aken?
per forat eqpl ﬂ%grgﬁ%fa:#ﬂfet E%Quéﬁ% Qﬂlt%'aﬁhagi&?/cet a%lbheegéﬁ% the

cati onrggsxchang present at er end o e colum a result of
t hese asures, gas bubbles forned are 45 continuously discharged fromthe

col um anghﬁhgregﬁngkgﬁﬁﬁgépnlgherefore relates to a process for the
preparation of an aqueous hydroxylamine solution, in particular a

highly pure one, which is essentially free of metal ions, wherein
the hydroxylamine solution is subjected to at least one treatment
40 with an acidic cation exchanger.

A weakly acidic cation exchanger, i.e. a cation exchanger having
a pH in the acid form of from 2 to 6, in particular from 3 to 6,
is preferably used for this purpose. Furthermore, a cation

45



1 4 AUG 2002 4 present as a cohesive bed. Undesired back-m xing of the

sol uti.on to be purified is thus avoided. The tenperature at which the AYG 2002
treatnment is carried out is not 5 critical. However, because of the
deconposability of the hydroxylam ne, higher tenperatures are avoided. In
general, a tenperature of fromO to about 50C, preferably 20 - 30C, is

enpl oyed. 10 The ratio of hydroxyl anmihe solution to be purified to cation
exchanger egdepangsr ovhiche hagpoim ladfe-fatrindng goups ,r emgheds Imperdsaeneske! | ed
in the artctangtaimy, miseptbeesably@hlsedanount in a sinple manner by
nmonitoring the purification effect. 15 The novel process can be carried out
conti nuou Ig o# bat chwi se. The conti nuo S procpﬂ@ :“ referred. The novel
process gaple fdiop) 8x‘f16alb‘iﬁrlsf Tfyd B?( XARRE 1 5Pt PERRE1hiTéh EE¥BRE ai n
up to a%éFOEOBWH |SNCbaﬁ§|TeQWad?ltuﬁ'Pt 8020 13(? FowerlitgefRE diyresom 1 to 10
ppm of mphaliters.43Bheeret al Dovens caReor MR NaTAIthel Rake . meiealcait@ans, in

parti cul apxsgdhsurd ca&% uIe@ {wdﬂ@%@m 86rm Ol 1 X% 1 eBh Al fied, Ry ot gy novel
process are. §s§§§{ﬁose t¥e 1[_%@] Mo} tdln%tnaackgnsfor o KQIE!,‘l?ey coptain Ie%s t han 25

am su uric .acl N
1 ppm in art ar |ess %g A Pons epeat i ng { he
t r eat nent ORPER TC ZRTOYR E%h%?ltg‘é’r“ ofBe¥r a2t ridan h‘éélaﬂrﬁke‘éaﬂe‘jposm bl e
furtherl® @ciddixee tidhmbiah-pwrityowesar; for exanple to <0.1 ppm Said
solutions are therefore suitable for use in the electronics industry. ._ 30
The novel Tﬁméeéi-é@éﬂen‘%f tf“@h@Yle?&Vc‘y@B}nﬂﬁe S Ui 10 Wahha 886 acd ‘@f‘ieE@édO”
exchanger W&2Ag be agl on,exchan 8r gzgjeatrre ot The . jaguegus

on E% C él tl exc an e acl
hydr oxyl ami nes solUtions be cf te cﬁ Re® nven‘h onte ht Ain,
as a rul eCaélg't"a%’fq*}ai’é‘fervvh’l“CTP%?C&Pe\feﬁ‘Psh%‘f”fgetaaPHsOéef-:’é?l‘bd)sltﬁ 8n B the
hydr oxySapeneiculire fsrabl| teek s Useblgentrendly agiidacccabhph evichgnagent s

whi ch ar e atcapabbe «ofampaep| €xé Npsand depetlind iTRG 1R6aVYRAEI Alaridongcwhe ch, in
unconpl exedqf fnbar e 1B©bﬁn§r&ﬂt1@h)ﬁsksﬂ9£st %dw@@xxkém P&y EeepFRQSs] tion.
In the ”%ﬁ%g‘f@é & 3t apl %ze‘g ?é%'ﬁ&'; n‘bo 133k ”EhS“ﬁué‘AﬂﬁQeaE ?6‘6 on

exchanger b|||zer IS on “exch

t her ef or e °rh85 d%l’ffg_é:r 1PRat TRRH rf8§ | G7f r%e ﬁfloﬁPFSF} Pgb‘é‘i e"cf’r\mef‘ﬁl%ﬁajam on
exchandg® stzong avifiger syahfagihfroghderbt eacilt hough stabilizer can again
be added to the hydroxylam ne solution after the treatnment with an 45 anion
exchanger phkher&omeaitt b@nghe SiyaltidxlyZ hSn€ W¥AIt1onasidh! €gelldatabnt hei r

preparati %achénégéf gef cg.rcri?@@u@cr ﬁnw@tumalalmlnbr for exaépﬂeAU? 2002
nmetal 1on rt. cul ar _sodi um.i.on thc sycc t he
R5gebpbil 25

a reaction .vesse rrin ef%rab
purificati©o 6‘rece g catjon exc‘ﬁan er Jtrrea?manf 'S substantially
cancel &P 6‘8?’315?/1’ t ﬁé‘esé}b’ééa@élﬂm’é’&dﬁf’ﬁ%l‘?ﬂ it APUFRIePVen? PEPE, it s
t her ef or e cpréfrrensihanory hEonxamps epp ceebind doadadt wihke | tite catgonr eat ment
of the hyexokghgew.ne solution with an anion exchanger, in particular a
strongly basic anion exchanger. It has proven particularly preferable to

subject thg ife hcyﬂl%ylem&?gép' "I'lgl'dggxyﬂxﬁfr{e tufp,%e& 8@&”?1‘} th the acidic
cation 3%x%han

toa n_a nger artlcular
a strongl yeSaIg OSl gﬁag%elra |lﬁ£°?hlg2 ?rgli% n‘;lga 5n}egrmve
undesi r ed “3R;i b’ﬁ%alr15‘hFoPnPE%\‘/‘ttr¥g ofingBe| Péﬂnélmsé'%ai“na’éd hlﬁfrdo%?I ani ne
sol uti on updpeiredaxddl back-snidisg.pdssihlherefose paprioelssylyn which the
hydr oxyl apira€esdditicopaks Shdjaeiresyl anbie |RASH ioRCobpeSitE Mo Wheh an ani on
exchanger gii Be BY P04 ﬁ:QGﬂia@ioﬁa@b'fbké@rov&r &f %%ﬁbwmﬁﬁ@{}ld)'%h%o@{% ng

agent , ﬁsse gggd to tzjﬁxe;s”@?t etdre%Q dr oxyll e am n%FS‘)'F' ne sorlutrlrgﬂtcan

hydr ox afi ne- 5o en Subj te He tTeat W th an
acidic ca Foﬁx%%%é(r cappled toélrtnécfll %eCOBF‘éT éPPQﬁde’bE}és@‘q £a5heni n whi ch

t he hydr oggthanger soldufednfren heipwet Brefaradtlyl,esbe deed tiemtffentedidth an
ani on exchanger flowhydrexyprdfyrablyhe hyslF wadeard neo 28 hsoliut pent i laken
aeous, oL UL e o e L e ey T g
agent , %\?h?%ﬁoﬂ%qép%ul?eéck’g‘&rbe‘?ac?reghgﬂd P F e 8F ﬁ?%ﬁ?g tq'%fn eﬁ‘B?Hl c cation
exchanger CPéu?‘%hD\Fé‘PﬁﬁtlaPtJersa TefapRiry HeHenal kAPY PARRALS éns, is added

t o 30 t hephyfooxtddapilatesot  ikorittbldabdler rgsiwhiahi preexcirmangers are, for
exanpl e, Hhech&sdnorARBEr tatfor RAcABRged RAAPZesbRE- 20%nd Rppl2, ehdAs£93 and
Duolite ApfiQ9:41 QR RRAM & LAAS POVRXsE G AL BRMeY L L i Py fhg M Al

45 continuously discharged from the column and the ion exchanger is



35 and, Purolite A-b0O, A-400, A-300, A-850 and A-87 and Lewatit types from
Bayer .AG The base formof the anion exchanger can be produced using ¢ AyG 2007
conventi onal bases, such as sodi um hydroxi de or potassi um hydroxi de. The
treatment with the anion exchanger is effected anal ogously to the treatnent
with the cation exchanger. 40 The exanples which followillustrate the
invention without restricting it. 45 4 Exanple 1 6 1 4 AUK 2002 The Na form
of the wegktesemti dbca amttysdper bad. | niexdctednpeckteivatid oFPtRO7sq¢futdienBayer)

whi ch contwgd nse pikrhedh@ca ithuadChdoPaaf oups and has a very |ow selectivity
Wi th respect to Na was washed Na-free with 0.5 nolar sulfuric acid at 5

(mM/h)/mM of ion exchanger resin. Said ion exchanger was then washed

sul furic aiqdtEMPBETRAFITE Fdnivhefral PR FARATBENENEP | SIS PUE. 55 REE r eached.
10 140 ¢? lrwiftisede sewength ppcavsghef dfhenydgcorpbaath el tyolodt tb@ cont ai ni ng
10 ppm of WNairoxRsaiEhe, payhed sémpOiBUreEparat Hveids®r 1a §8néral, ked of

sai d ion exghangehre 10€ f:akd @ 06 Ly08d-am Hee AQlshiy0Bof eefhebo {on
exchanger vol.une was 7 (m/h)/m . After specified tinmes, fractions of the
purified sORIYSAs were 15 collected and the residual Na content was
determ ned. The resulting fractions of purified solution had the follow ng
Na contEhtBie Ampant of rhyiNoxydanéne soluig/ob2B@oFbachumitliz@ 8notation

det er m nedbtAtngeR2dSpddy aml a8 33Routt T 2akiend o Yo ZeRbvead g of

hydr oxyl am oLyt i h pLd T4 faud; c;rmg\gg;.- anpl e
2 30 The hrB%j[r @y%géni%éeh SO ﬁcthfe §§%b<'f~g¢ rtl-jee %@‘%ﬁ?ﬁtﬁiﬁ%l%?ﬁp el éLélEg

sul fate comtent anﬁrp??'m%%ﬁfﬂg PEEGEECEREOR A FEECE "content, the

sol uti on was passed over an ani on exchange col unm contai ni ng about 40 m of
ani on ekTHergewvedh phecdpalrcenybefozmmied wuthchytdimxgdsdyi pe batahiwise.per ni

of ani on exghadgeihruodd phteebakeoid NErdfrrechangers were used: Anberlite

| RA-92 Lewatit M 511 Anberlite 1 RA-900 40 In all cases, the sulfate content

was reducelqnet %o]vglpgr%éelslsmmtakg]; qutz?ocs:[sli%rl)e' thPurJq'f‘ly Al‘l%rgggfamine
solutions which contain up to about 50 ppm, in particular up to

20 30 ppm, in general from 1 to 10 ppm, of metal ions. The metal
ions are in general alkali metal ions, in particular sodium ions.

The hydroxylamine solutions obtained by the novel process are
essentially free of metal ions, i.e. they contain less than

25 1 ppm, in particular less than 0.5 ppm, of metal ions. Repeating
the treatment with a cation exchanger one or more times makes it
possible further to reduce the metal ion content, for example to
<0.l1 ppm. Said solutions are therefore suitable for use in the
electronics industry.

30
The novel treatment of the hydroxylamine solution with an acidic
cation exchanger can be combined with an anion exchanger
treatment. The agqueous hydroxylamine solutions to be treated
according to the invention contain, as a rule, a stabilizer which

35 prevents or retards decomposition of the hydroxylamines. The
stabilizers are generally anionic complexing agents which are
capable of complexing and deactivating heavy metal ions which, in
uncomplexed form, are potent catalysts of the hydroxylamine
decomposition. In the treatment of stabilized hydroxylamine

40 solutions with an anion exchanger, the stabilizer is bound to the
anion exchanger. There is therefore the danger that the
hydroxylamine solution treated with an anion exchanger is no
longer sufficiently stable. Although stabilizer can again be
added to the hydroxylamine solution after the treatment with an

45 anion exchanger, the conventional stabilizers contain, as a
result of their preparation, a larger or smaller amount of alkali



W claim 1. A process for the preparation of an aqueous hydroxyl am ne 5
sol uti.on which is essentially free of metal ions, wherein the hydroxyj Ab6 Hél
soI ution is subjected to at | east one treatnent with an anion exchanger in
hydroxyl form a stabilizer is added to the treated hydroxyl am ne sol uti on,
and the hydroxylam ne solution is then subjected to at | east one 10
treatnent with an acidic cation exchahger. 2. A process for the preparation
of an agqu@etslhyciOXVilmpaneicwlait ispdivh ¢bné s K5 INaki ahéysﬁdms)fofnehal

i ons, whermfw@tmfﬂwxsl Pb@@dfx&] Wt QB | éxé}&%g@? ¢dohPnélt | RAST one

treatnment "1 for he hydr oxyl am ne
sol ution |s§g?¥1\ﬁ%xﬁtls%g]ye€tagﬁe ® a?uq]gg:’é’s ggnédlf?ee%‘{er?é:nf‘%%hoﬁn&gm di c cation
exchanger StaRél b#elqdeods Tebf ut itorisofthgref ks |RLaderafhe chl vide S@BEéct ed
bef or ehd@ngrboess tdmat ment inciida aoat itoraexelmangerctheohyédnoxelareinal i ons, is

added to tsB@u20oR I MnaBhNEn SOIdHaNGBx , 3in ApdHICRISras 9&%:@% basgkai m 1

or 2, wherg &gnaeweqyé Acidic cation exchanger is used. process as
claimed in any o precedlng claims, wherein a cation exchanger having

chel ate-formng groups is used. 5. A process as clainmed in any of the
pr ecedi ng I&l BRerepTroMesy Pantifel andy erpfanphbe st wubdacEstpaissed over a bed
of t he WwWahydnodPl @xicleasgeéntién, Afeacebs asexingintedith thaianimicwherein the

hydr oxyl a%@@oﬁ%ﬁﬂ&x@e‘rs passed-cnpeekt 9itR dhandoheskéRihglr ghavihat i onal

force ove e

AL, A&y k§%2§iéig%&% Xk?@zﬁ@égég% ?B? éXC %ﬁéﬁ% ig the hydroxyl form,
~ytnid ZU]lBafE‘ATrcat]%a]e@Q@Fc‘a‘]’ 3]“9:8]’§a] ca] cal] ca] caU] ca] cal] ca] ca] ca] ¢
aU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]cRal L $ % 9<J

; <EG} xaIsi dhoZ U erad cialgc andak ta¢d adrcianealtihca) kydeadydalll aa] salwalomalbch¢ cal cal ¢
22] C,{:/a] Cﬁ] NN CasltCﬁ%] agbC é?s?s]r%] €8] 63é CA! ek ! si]Z] wHi&Slehe J ca]

zZup J.ca cal] ca] ca

]ca] ca] ca é’é\tca c%a %g gg ca ca c Egﬁlz@p (ngé;éngg ?2%& %@%,F%] ]calcalc
a]ca]calc ]%% ]’5%‘& 'g‘]rdfa] CaPEaPLAEITHY ca ca] ca] ca] ca
] ca] ca] caPéa}féa] 'aPRlaF‘F-IRna%QlHk inp) egped cy esfed) ta) Bk daje@ipea] caU ca]
ca] ca] 4 dna]ica*xcbd.ﬂ]m] callotlerm] caldc &gheahvdd oa)lealiog] sal eadwalsc ah88x=BEst wx

JLsq subjected to at least one treatment with an acidic cation

1 ng JCSU][ C“&‘*Egiﬁﬂlgghgvgkg%fglgglec Akrakealeailesal e8] 6abl sehsakaaleal cal ca
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Amberllte IRA-400, IRA-402, IRA-904, IRA-92, IRA-93 and Duolit
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effected analogously to the treatment with the cation exchanger.
40

The examples which follow illustrate the invention without

restricting it.
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Lewati TP 20 rom Baye whlch contal lman acetic acid
5 groups and has a very low select1v1ty with respect to Na was
washed Na-free with 0.5 molar sulfuric acid at 5 (ml/h)/ml of ion
exchanger resin. Said ion exchanger was then washed sulfuric

acid-free with demineralized water until a pH of 6.5 was reached.

10 140 g/h of 50% strength by weight of hydroxylamine solution
containing 10 ppm of Na ions were passed at room temperature over
a 19.5 ml bed of said ion exchanger. The ratio of hydroxylamine
solution feed to ion exchanger volume was 7 (ml/h)/ml. After
specified times, fractions of the purified solutions were

15 collected and the residual Na content was determined. The
resulting fractions of purified solution had the following Na
contents:

Amount in g Na content in mg/l
20 Fraction 1 29.3 not determined
Fraction 2 29.6 2
Fraction 3 32.7 0.2
Fraction 4 33.9 0.2

25 3.4 g of hydroxylamine soclution were thus purified per ml of ion
exchanger.

Example 2

30 The hydroxylamine solution obtained according to Example 1 had a
sulfate content of 30 ppm (30mg/l). To reduce the sulfate
content, the solution was passed over an anion exchange column
containing about 40 ml of anion exchanger in the hydroxyl form
(7 ml/h hydroxylamine solution per ml of anion exchanger).

35
The following ion exchangers were used:

Amberlite IRA-92
Lewatit M 511
Amberlite IRA-900

40
In all cases, the sulfate content was reduced to 10 ppm (limit of
detection).
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3. A process as claimed in claim 1 or 2, wherein a weakly acidic
cation exchanger is used.

25 4. A process as claimed in any of the preceding claims, wherein
a cation exchanger having chelate-forming groups is used.

5. A process as claimed in any of the preceding claims, wherein
the hydroxylamine solution is passed over a bed of the cation
30 exchanger. )
6. A process as claimed in claim 5, wherein the hydroxylamine

solution is passed opposite to the direction of gravitational
force over the bed of the cation exchanger.
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