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Apart from the additional effort associated therewith, this gives

30 rise to the problem that the stabilizer contains metal ions, 1n
partlcular sodium, in relatlvely large amounts - about 1 ppm -.
from its preparation process. Since E grade chemicals must be
primarily free from metal ionms, post-stabilization of this type
is ruled out since sodium ions would be re-introduced thereby.

35 _ '
US-A-5,788,946 discloses a similar process for the purification
of hydroxylamine which results in a significant reduction in
respect of the content of cations and anions. In this process a
solution of hydroxylamine is passed through at least one strongly

40 acidic ion exchanger bed which has been treated in advance with a
dilute hydrochloric acid, and subsequently through at least one
bed of a strongly basic anion exchanger resin. The agqueous
hydroxylamine solution obtained in this known process is not
stabilized. If the hydroxylamine solution were to be

45 post-stabilized, the problems already mentioned above would again
occur. -
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25 -
Another purification method is distillative work-up of
hydroxylamine solutions as described in US-A-5,472,679. However,
it must be ensured during the distillation that a temperature of
65°C is not exceeded since the onset ‘temperature, ‘i.e. the

30 temperature at which recognlzable decomposition begins, is about
70°C in the case of a 50% strength hydroxylamlne solution.
Alternative distillation methods are described in WO 97/22551 and
WO 98/57886, the latter glVlng “electronics grade" hydroxylamine.
A dlstlllatlon, in particular at low temperatures and pressures,

35 is associated with corresponding effort and time consumption.
Accordlngly,'salt-free aqueous hydroxylamine solutions in
electronics grade purity prepared in this way are correspondingly
expensive and thus restricted in their use to a few areas of
application.

40

It is an object of the present invention to provide a process for _
the preparation of stablllzed, aqueous, high-purity-: hydroxylamlne '
solutions which meet the requirements of electronics grade
purity. In addition, the process should be less expensive than

45 the process usual in the prior art. Finally, it should be



_dpplicatiogos#?sos47rs an obj ect of the present invention to. provide a
process for the preparation of stabilized, aqueous hi gh-purity

hydr oxyt am ne solutions which neet the requirenents of electronics grade
E)ur‘lty In addition, the process shoulg be | ess expensive than 45 the
process usual in the prior art. Finally, it should be 0050/50547 . 3
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25 type is known to the person skilled in the art and is described,

. for example, in WO 97/22551 and US-A-5,472,679.

Suitable anion exchangers are weakly basic; but preferably
strongly basic anion exchangers. Suitable anion exchangers are,
30 for example, the Amberlite, Duolite and Purolite resins from Rohm
& Haas, such as Amberlite IRA-400, IRA-402, IRA-904 and '
. preférably IRA-92 and IRA-93, Duolite A-109 and Purolite A-600, -
A-400, A-300, A-850 and A-87, and the Lewatit resins from.
- BAYER 'AG, such as Lewatit M 511. The base form of the anion
35 exchanger can be generated using conventional bases, such as
sodium hydroxide or potéssium hydroxide, or ammonia.

In accordance with the invention, use is made of anion exchangers -
which have been loaded with a stabilizer. The anion exchangers

40 are used in the hydroxyl form having a pH in the range from 8 to -
14. In the case of a weakly basic anion exchanger, the pH is in
the range from 8 to 12, in particular from 8 to 11, while in the:
case of a strongly basic anion exchanger the pH is in the range.
from 12 to 14, in particular from 13 to 14. Suitable stabilizers

45 are those which are bound by an anion exchanger. These are, for
example, thioglycolic acid, hydroxyanthraquinones, hydroxy-
quinolines, hydroxyquinaldines, the salts of ethylenediamine-



FFn accor dag050M8054he i nvention, use is nmade of anion exchangers which
have been | oaded with a stabilizer. The ani on exchangers 40 are used in the

hydr oxyt! formhaving a pHin the range from8 to 14. In the case of a -
Weakly basi c ani on exchanger, the pHig in the range from8 to 12, in
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- CH2CH2CH2- | "'fS ﬂ R %‘hﬁ S 6 Jr’b‘i)yl ene
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CH2 CHOH CH2-4-0 CH2 CH2 - , CHR2 CHCH CH2- where.o and p, independently of
one another, are 1-15, R5 is H, - % aRkyp of CHRECOR6, where R6 is a
Cl12-C18-al kyl 30 radical, Ri1, R2 and R4, md’ependently of one anot her,
are H, CHZCCCH CH2PC8H2 alkyl acyl, CH2CH2CH CH2CH2NH2 or 35 CH2: R7..

40 where
_ 20 B and X -are =-CHyCHy~ or -CH3;CH,CH3-,

n is 10-50,000,

R is H, alkyl, an ethylene or propylene radical wh1ch is
substituted by OH, NH;, NHCOR5 or COOH, CSSH, CH,CN or

_ CH3PO3H;, or a brldge to a nitrogen atom of another
25 polyethyleneimine or polypropyleneimine chain, where the
bridge is formed by —f-NR-B-}-, or
CHz CHOH CH—{—0 CH; CHy—}—p CH; CHOH CHp—

where o and p, independently of one another, are 1-15,

RS is H, C;-Cig-alkyl or CHR6CORS, where R6 is a C;,-C;g-alkyl

30 radical, ' , -
R!, R?, R3 and R%, independently of one another, are H, CH,COOH,
CH;PO3H, alkyl, acyl, CH;CH,0H, CH;CH,NH; or

35 _ Q/cnz—

R7.

40 where
R7 is OH, SH, NH;, CN, COOH, alkyl or alkoxy,
or the salts thereof. '

These stabilizers are described in US-aA-5,783,161, £he.d1sclosure
content of which is incoprorated herein in its full scope by way
of reference.

45



R7 is OH 9050805490, COOH, al kyl or al koxy, or the salts thereof. These
stabilizers are described in US-A-5,783,161, the disclosure 45 content of
which i%s incoprorated herein in its full scope by way of reference. :
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treatment d¥¥ <{rﬁ;§y SBF Lﬁqlb’ﬁlPB %‘éb’iﬁﬂ‘%el“l & P e threakrf ofor semeyadert
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i . e..the-arantadnshéingerl it® BOdubntweight ,cdnt patticnilialr £86mr2 itrg 8swbyh t he
hydr oxyl amwedighdl, UbiEOthé Gtapiplieéfi ed, for exanple by treatnment in a.
reacti on vessel passed over a bed of 35 the anion exchanger for exarrpl e a
col um char ni §let The, ter ure, at

treat rren% IE@rgarr ?wﬁ?@ t?lgo? %gfﬁ%l ?ﬂa“gFﬁ il \Tﬁp héng%n%%a\?tt Vlg'f’ t he
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_ vessel with stirring. Preferably, however, the stabilizer

solution is added via a bed of the anion exchanger, for example a

column Charged with the anion exchanger.

30 The treatment of the HA solution to be purified with the anion
exchanger loaded with stabilizer is carried out in an analogous
manner, i.e. the -anion exchanger is brought into contact, with
stirring, with the hydroxylamine solution to be purified, for
example by treatment in a reaction vessel passed over a bed of

35 the anion exchanger, for example a column charged with the anion
exchanger.

The temperature at which the treatment is carried out is not
crucial. In view of the sensitivity of the hydroxylamine,

40 however, elevated temperatures will be avoided. In general,.the'
treatment is carried out at a temperature in the range from 0°C to
about 70°C, preferably from 20 to 40°C.

45



40 however oo¥ors05y tenperatures wi Il be avoided. In general, the
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cation exchangep,paving a pHin the acid formin the range 30 fromO to 2,.

in particular fromO to 1., Suitable strongly acidic cation exchangers
are, for exanple, the resi ns Amberlite IR-120-, [IR-122, IRC-50 and
 Anberj et 1596vFaRlSnRBREY @qidie cebien exshepgets MRe.OfeRi eXAMPIS olthee
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25 usually rinsed with hlgh-purlty water until acid-free.

The treatment of the hydroxylamine solution can also be carried
out with a strongly acidic cation exchanger in the acid form,
i.e. a cation exchanger having a pH in the acid form in the range

30 from 0 to 2, in particular from 0 to 1. Suitable strongly" acidic
cation exchangers are, for example, the resins Amberlite IR-120,
IR-122, IRC-50 and Amberjet 1500H from Rohm & Haas, Dowex 88 from
Dow Chemical, Duolite C-200, C-26 and C-280 from Rohm & Haas, and
Purolite C-100, C-105 and C-150. The acid form can be generated

35 using conventional strong acids, such as hydrochloric acid or
sulfuric acid.

The .treatment with the cation exchanger is carried out in an
analogous manner to the treatment with the anion exchanger.
40 Further details on the treatment with the cation exchanger are

given in DE 198 06 578.7, which is incorporated herein by way of’
reference.

The treatment of the HA solution with the stabilized anion

45 exchanger avoids the stabilizer being bound to the anion
exchanger and the purified hydroxylamine solution having a
depleted stabilizer content or even being free from stabiligzer.
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The examples below 111ustrate the 1nventlon w1thout representlng
a limitation. '

25

~ Examples

The stabilizer used in the examples was tréns-1,24diamihocyclo-
hexane-N,N,N’,N’~tetraacetic acid.
30 '

Comparative Example 1

50% strength by weight HA solution having a stabilizer content
which corresponds to a content of organic carbon of 250 ug/kg of

35 solution and an SO42- content of 30 ppm was conveyed at room
temperature through a laboratory ion exchanger column (glass,
L =50cm, D=1.08 cm) at a loading of 4.0 1/h. The depth of the
ion exchanger bed was 30 cm. The ion exchanger employed was the
strongly basic anion exchanger Lewatit M511. The S042 content of

40 the solution treated in this way was < 10 ppm (detection limit).
However, the treatment also substantially,xemoved the stabilizer.
The content of the purified solution was only 40 ng of organic
C/kg of solution. The removal of stabilizer greatly reduced the
stability of the solution. The stability of the solution is

45 usually expressed in terms of the gas liberation per time unit on
storage of the solution at 100°C. The solution treated over the
ion exchanger Lewatit M511 exhibited gas liberation increased by
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sol utlon) RARATRIRe 1 exchanger The HA sol ution was then passed over-the
ani on exchanger pretreated in this way. During this, the SO2 ions were .

removed 15 Conglaorati8e Ppanple [lewasthegeatedppRowd s, ethéoanid;ﬂﬁdx)chalﬁfgéer the . -
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(detection limit). After the treatment, the HA solution purified
in this way had a content of organic C of 280 pg/kg of solution
25 (starting solution: 250 pg/kg). Within the detection limits, this
corresponds to the value of the starting solution, i.e. the
- pre-loading of the anion exchanger resulted in the stablllzer
content in the solutlon remaining- unchanged during the ion
. exchanger treatment.

30
The low SO42 solution obtained in this experiment was as stable as
the starting solution. The gas liberation at 100°C was identical
with the starting solution within the limits of measurement
accuracy.

35
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claim 1. process or the preparation of high-purity, stabilized 5

hydr oxyl am ne sol utions by treating an aquequ*am—eﬁ—eem—al—m ng

hydroxyl am ne starting solution wth aR an| h conpri ses

usi ng an ani on exchanger which. has been pre- mﬁmmﬂuﬂmmroxyl am ne

stabilizer. 10 2. A process as clained in claim wher

pr e- st abi | Weedlaimgueous hydroxyl am ne starting solution is used. 3. A

process as claimed in claim1 or 2', wherein the stabilizer wused is at

| east one QQNPAUREoEEsS Mo @helbAepdr stidaNoA- MRty , WsEAlRi 1A Zed

er l;lyleﬁge Soal kﬁ:l‘x)fﬁ%g§ 1 ﬁ?@%lo?f.ﬁglon&%i) 2y ifgCan ?éﬁut%ﬁﬁkom kenyl ers]:t ur at ed
aﬁxd.oncgﬂ¥ %/Jrﬂ:lﬁl& gyﬁr?x Ofamlgenggyf%ergg Ss%lld'i:gg dﬂh G

het erocyclic ri cal s may have

1, 2 or 3 substani@ane¥chanesireyhich BE1 Y519 Jfe 2RARB: RTINS al kyl
al koxy or. hydr osiich basibeers pxe-1lgad wigh p. ydroFwlamine,atabd Higer-cHp cH-
or -CH2CH2CH2-, .30 n is 10-50,000, Ris. H, alkyl, an ethylene or

propyl engp radi ga r‘U&bSB as c1adkel mt@rhlhw 1(,7Hwhéwm NHEDB5 s eabIX3Add, CSSH,
CH2CN or CH2 POBJ:!@ ﬂ}(@f&gﬁ‘:almﬁﬁe SQAH BofhefoR is daahher
mn or po

pol yet hyl enei ypr enei m ne 3 chain, where the bridge is
formed by -{--NR-B-+-0 or CHZCHC]—ICHZ--E—O CH2 CHZ’1} Chi CHC%{CHZ vvhere
0 and p, i rttepeh®ERCEFSORS oTAA MGGt ARrCLapt 1 Pr13, wae ein the) syl LAZ8F
CHR6CORG6, wher ensegl iis at mastcmecgemmm ofathgaformula R, R3 and R4

| ndependesit | y of one another, are H,

RIR2N-A-NR3R4 (1)
where
A is alkylene, alkenylene, alkynylene, cycloalkylene,
20 cycloalkenylene, arylene, o-, m- or p-xylylene, a 5- or

6-membered saturated or unsaturated heterocyclic ring
containing a nitrogen atom, where said radicals may have
1, 2 or 3 substituents selected, :Lndependently of one
. another, from alkyl, alkoxy or hydroxyl, or is
25 '

X—f— NR -B—3} p
where , _
B and X are -CH;CHz- or -CH,CH,CHz-,
30 n is 10-50,000, -
R 'is H, alkyl, an ethylene or propylene radical which

'is substituted by OH, NH,, NHCOR5 or COOH, CSSH,
CH,CN or CH;PO3H;, or a bridge to a nitrogen atom of
another polyethyleneimine or polypropyleneimine
35 chain, where the bridge is formed by —{-NR-B-}-, or
CH; CHOH CH;——0 CH; CHp—3}—p CHz CHOH CHy—
where o and p, independently of one anotl_ler, are
1-15, | |
R5 is H, C;-Cjg-alkyl or CHRSCOR®, where R® is a
40. _ Cy13-Cig~-alkyl radical,
Rl, R2, R3 and R4, independently of one another, are H,
CH,COOH, CHPO3Hz, alkyl, acyl, CHCH0H, CH,CH,NH; or

45



CH2CO0H, CHYgsUBs084 Ky, acyl, CH2CH2OH, CJ-|2C1-12NI:|241|’_45__0115D/_50547 10
CA2- \ R-5 where R7 is OH, SH, NH2, CN, al kox he
salts thereof. 10 4.' A process as clalned in o UH jl ﬂ g clalms
wherein the stabilizer used is q_t one co om the
group consisting of cis- or trans 1, 2-°di am nocycl ohexane-

N,N,N,N -tetraacetic acid; N, N -di (2- Q:)ﬁdroxybenzyl ) et hyl ene 15 '

di ami ne-N, N -di acetic aci d; di et tT1“am nopent aacetic acid,

et hyl enebi s(oxyet hyl enenitril o)t pcetic acid, cis- or '

trans-1, 4-di am nocycl o- C5- C6- al kyl ,N ,N -tetraacetic acid; -
bi shexarreg hyl enet ri am nepent aaceti c aC| d; hexa -methyl enedi am netetraacetic
acid;.tris(2-am noethyl)am ne- 20 hexaacet ic acid; imnodiacetic acid and
pol yet hyl eneinmine. 5. A process as claimed in one of the precedi ng cl ai ns,
wherein a Ioadé’ﬂ‘erﬁrongly basi ¢ ani on-exchanger is used. 25 6. ‘A process
as clained in dHe of tHe |9Hec 8Hi MiH0| ENsCOhemdkyl orcakexyt With-a cation
exchanger is canrithe ealtdecflmreodi. after the treatnment with the | oaded

ani on expdnanger 7. A process for reduci ng t he ani on concentrations in

aqueous 30, hyq{?& @%nﬁ s S dine@"$n & lé%e(% Q:ﬂe cEX%wa egﬁ

solution. is tr anion_ex Z?Be %ompou Qecgeé?

with a hydroxyl a yﬂ'%bﬁ’f ilésred 383

group consisting of 01s- or trans-1, 2-d1am1nocyclohexane-
N N,N’,N’'-tetraacetic ac1d' N,N’-di(2- hydroxybenzyl)ethylene— '
i5 diamine-N,N’-diacetic acid; diethylenetriaminopentaacetic
acid; ethylenebis(oxyethylenenitrilo)tetraacetic acid, cis-

" or trans-l,4-diaminocyclo-Cs-Cg-alkyl-N,N,N’,N’-tetraacetic
acid; bishexamethylenetriaminepentaacetic acid; hexa-
-methylenediaminetetraaéetic acid; tris(2-aminoethyl)amine- -

20 hexaacetic acid; iminodiacetic acid and polyethyleneimine.

5. A process as claimed in one of the preceding claims, wherein
-a loaded, strongly basic anion exchanger is used.

25 6. A process as claimed in one of the preceding_élaims, wherein
treatment with a cation exchanger is carried out before or
after the treatment with the loaded anion exchanger.

7. A process for reducing the anion concentrations in agqueous
30 hydroxylamine solutions, in which an aqueous hydroxylamine

solution is treated with an anion exchanger which has been
pre-loaded with a hydroxylamine stabilizer.
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