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exchangers; aff freeohydroxylamlne. In order to avoid the abovementioned

20 problems and in particular the instability of the hydroxylamine,
those skilled in the art have avoided the use of traditional
methods of large-scale chemistry for concentrating distillable
substances, for example distillation, in the recovery of
salt-free hydroxylamine solutions. The distillation of

25 hydroxylamine, even on the laboratory scale, is even said to be a
particularly dangerous operation; cf. Roth-Weller: Gefahrliche
Chemische Reaktionen, Stoffinformationen Hydroxylamin, page 3,
1984, 2, Ecomed-Verlag. The distillation of hydroxylamine on an
industrial scale has therefore also never been considered in

30 technical publications. Instead, special methods have been used,
although all of them have serious disadvantages.

Attempts were thus made to isolate free hydroxylamine from
aqueous salt solutions with the aid of ion exchangers; cf., for

35 example, US-A-4,147,623, EP-A-1787, EP-A-237052 and Z. Anorg. Ch.
288, 28-35 (1956). However, such a process leads only to dilute
solutions with low space-time yields. Moreover, hydroxylamine
reacts with many ion exchangers or is decomposed by them.

40 A further method comprises the electrodialysis of an aqueous
hydroxylammonium salt solution in electrolysis cells with
semipermeable membranes, as described, for example, in
DE-B-33 47 259, JP-A-123771 and JP-A-123772. However, such a
process is technically complicated and expensive and has to date

45 not become established in industry.
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flammability. Furthermore, the alcohol used must as a rule be
recovered by an expensive procedure, since the discharge of
relatively large amounts of alcohol into waste water treatment
plants or into outfalls is prohibited.

25
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

30 the alcoholic solution of free hydroxylamine and the alcohol is
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

35 alcohols, particular caution is required in the final
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.

40
A temperature above 65°C is regarded as critical for the
decomposition of hydroxylamine. In a differential thermal
analysis, the onset temperature of a 50% strength by weight
aqueous hydroxylamine soclution (in a glass crucible) was

45 determined at 70°C. The quantity of heat evolved, about 2.2 kJ/g
of 50% strength by weight solution, confirms the high thermal
potential of the substance. The differential thermal analysis is
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contains from 16 to 23% by weight of hydroxylamine are obtained.

This process has the disadvantage that it is carried out under

reduced pressure and that the temperature must be very carefully

controlled. It also has the following further disadvantages:

~

25
- The precipitate makes it necessary to work with solids. In a
continuous process, the solid would accordingly have to be
continuously removed. This may present considerable process
engineering problems if it is a solid which tends to cake,
30 as, for example, in the case of sodium sulfate.

- The distillation to dryness, correctly referred to as
evaporating down, takes place in such a way that the low
boiler water evaporates off first. The concentration of the

35 high boiler hydroxylamine increases. It is known that the
tendency of hydroxylamine to decompose increases with the
concentration of hydroxylamine. Consequently, the losses of
hydroxylamine increase during the process. There is a growing
risk that, owing to the high concentration of hydroxylamine,

40 an explosive decomposition may occur. It is known that pure
hydroxylamine or hydroxylamine in a concentration of > 70% by
weight can decompose explosively. Thus, appropriate safety
requirements must be met for the stated process.

45
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gr ow ng risk that, owing to_the hj hcnentratlon dr oxyl am ne,
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is then formed as a byproduct of the hydroxylamine liberation.
This salt is obtained as an aqueous solution. In the stated -
25 process, the liberated hydroxylamine is separated from the salt
solution by stripping with steam. The feed to the stripping
column must not contain a solid (precipitated salt), in order to
avoid blocking the column. In this process with the use of sodium
hydroxide solution, the solubility limit of sodium sulfate in the
30 aqueous hydroxylamine solution therefore imposes a limitation.
The solubility of sodium sulfate in an about 10% strength by
weight aqueous hydroxylamine solution is about 24% by weight at
100°C. Owing to this low solubility, the concentration of free
hydroxylamine in the liberation solution is also limited to about
35 10% by weight at the most, unless a solid separation stage is
included upstream. However, owing to the ready decomposability of
the hydroxylamine, its sensitizing effect and the tendency of
sodium sulfate to cake, this procedure is avoided in industry if
at all possible.
40
The hydroxylamine concentration limited by the solubility of the
sodium sulfate limits the maximum achievable capacity of the
industrial plant. In addition, the use of sodium hydroxide
solution inevitably leads to the product solution always
45 containing metal ions (sodium ions), even if only in a small
amount.
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2 NH0H *= YNH4)2 O4 + 2 NH,0H + 2 H,0

by wei ght at (NH20H2) 2504 +
20

only about 60-70% of the hydroxylamine present are liberated. The
remainder continues to be present in the bound form as sulfate.
Accordingly, only a hydroxylamine yield of 60-70% can be achieved
by the abovementioned stripping method. More than 30% of the

25 hydroxylamine would leave the stripping column zs
hydroxylammonium sulfate via the bottom for wastewater treatment
and would thus be lost to industrial utilization. This high
hydroxylammonium load would furthermore necessitate an expensive
wastewater treatment facility. The use of ammonia is thus not an

30 economical alternative for the simple stripping method.

It is an object of the present invention to provide a process for
the preparation of aqueous, metal ion-free solutions of free
hydroxylamine which can be carried out simply and on an

35 industrial scale and permits the use of economical ammonia for
the complete liberation and isolation of metal ion-free
hydroxylamine.

We have found surprisingly, that this object is achieved if the

40 hydroxylammonium salt in the aqueous phase is treated with
ammonia by the countercurrent method and at the same time the
solution obtained is separated into an aqueous hydroxylamine
solution and a salt fraction by stripping with steam.

45 The present invention therefore relates to a process for the
preparation of an aqueous solution of free hydroxylamine by
treating a hydroxylammonium salt solution with a base and
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20 hydroxylammonium salt is converted completely or at least to a
predominant extent into free hydroxylamine. This may be effected
continuously or batchwise and at from about 10° to 120°C. An
aqueous solution which contains free hydroxylamine and a
hydroxylamine-free solution which contains the salt originating
25 from the base cation and the acid anion present in the
hydroxylammonium salt are obtained.

The hydroxylamine liberation and the separation of the resulting
solution into an aqueous hydroxylamine solution and a salt

30 fraction are preferably carried out by treatment with ammonia and
steam by the countercurrent method with the aid of a stripping
column (stripping/reaction column). This is provided with
conventional trays, for example sieve trays or bubble trays, or
with a conventional packing, for example Raschig rings, Pall

35 rings, saddle elements, etc., and preferably has from 10 to 60
theoretical plates. The hydroxylammonium salt solution, to which
further stabilizer may, if required, be added, is fed directly to
the top of the column (upper part of the packing or uppermost or
one of the uppermost trays).

40
In the stripping column, the neutralization and the separation of
the solution are carried out in such a way that the salt fraction
is taken off at the bottom of the column and an aqueous
hydroxylamine solution at the height of the feed tray, or above

45 it. In order to achieve this, it is necessary to treat the
hydroxylammonium salt solution by passing ammonia or ammonia
water and water and/or steam countercurrent into the bottom of
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20 The temperatures prevailing in the stripping/reaction column
depend on the pressure at which the column is operated. They are
in general from 30 to 130°C, preferably 80 to 130cC.

The aqueous (vaporous or liquid) hydroxylamine fraction taken off

25 via the top of the stripping/reaction column usually contains
20-300 g of hydroxylamine/l and may, if desired, be concentrated
in a distillation column of conventional industrial design. A
column having from 4 to 30 theoretical plates is preferred. The
addition of stabilizer may be advantageous.

30
The hydroxylamine solution obtained may, if desired, be
concentrated in a distillation column. It may be advantageous to
add further stabilizer before the distillation. The hydroxylamine
solution is preferably fed in at a height of about one third of

35 the theoretical plates of the distillation column. In the
distillation column, substantially hydroxylamine-free water is
obtained at the top and a hydroxylamine solution whose
concentration depends on the distillation conditions is obtained
at the bottom,

40
In general, the distillation column is operated at from 1 to
200 kpa (from 0.01 to 2 bar), preferably from 5 to 120 kPa (from
0.05 to 1.2 bar), particularly preferably from 10 to 110 kPa
(from 0.1 to 1.1 bar). The higher the intended final

45 concentration of hydroxylamine, the gentler (low pressure and low
temperature) the distillation must be. The distillation may be
carried out continuously or batchwise.
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25 The hydroxylamine-free salt fraction is taken off as a bottom
product of the column. The number of theoretical plates in the
stripping/reaction/distillation column is in general from 20 to
50 and the reflux ratio in the rectification section is adjusted
so that it is from 0.5 to 3. Otherwise, the stripping/reaction/

30 distillation column is operated as described above.

The novel process stage has the advantage that it can be carried
out in a simple and gentle manner. The introduction of metal ions
is reliably avoided. The use of flammable substarices and of

35 solids is avoided. The concentration of hydroxylamine is low over
the entire process. For example, it is less than 30% by weight in
the stripping/reaction column and stripping/reaction/distillation
column. Owing to the mode of operation of the stripping/reaction
column and stripping/reaction/distillation column, the liquid

40 hold-up is minimal and the residence time in the process is
relatively short. Moreover, the mode of operation of the
stripping/reaction column and stripping/reaction/distillation
column makes it possible to employ higher pressures, in
particular atmospheric pressure.

45
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The decomposition initiated by metal ions is thus ruled out.

20 Surprisingly, however, it has been found that the apparatuses may
also be produced from special metallic materials, such as
platinum or gold, without significantly higher decomposition of

the hydroxylamine being observed.

25 Owing to the simple but at the same time safe process design,
only a small capital cost is necessary for carrying out the novel
process on an industrial scale. Moreover, the process can be
scaled up virtually as desired.

30 The novel process is illustrated further with reference to the
flowcharts shown in Figures 1 and 2:

According to Figure 1, the hydroxylamine liberation and the
hydroxylamine isolation are carried out in a stripping/reaction

35 column A, the hydroxylammonium salt solution 1 being fed to the
top of the column. Ammonia 2 and steam 3 are passed into the
bottom of the column. The separation is effected by taking off
substantially hydroxylamine-free salt solution 4 at the bottom of
the column and a salt-free aqueous hydroxylamine fraction 5 (in

40 vaporous or liquid form) via the top. If desired, stabilizer 6
may be added at the top of the stripping column.

According to Figure 2, the hydroxylamine salt solution 1 is fed
into a stripping/reaction/distillation column A+B. The lower part
45 of the column consists of a stripping section A and the upper
part of a distillation section B. The hydroxylammonium salt
solution 1 is fed in between these two sections, ie. to the top
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containers on alances, steam cod%ectlonrko the bottom of the

column and downstream condensers. The stripping column had an

20 internal diameter of 50 mm, a height of 3000 mm and was filled
with packings of 5 mm diameter. The distillation column was a
double-jacket column which had an internal diameter of 45 mm and
a height of 2.5 m and was filled with packings of 5 mm diameter.

25 The starting material was 25% strength by weight hydroxylammonium
sulfate solution. If required, stabilizer was added to the
hydroxylammonium sulfate solution. In the comparative examples,
the solution was passed continuously by means of a pump into a
100 ml stirred glass kettle through which the flow was

30 continuous. At the same time, base was added continuously to the
stirred kettle by means of a pump in an amount sufficient to
establish the desired neutralization point, detectable from the

pH.

35 The base hydroxylamine was liberated by reaction with sodium
hydroxide solution or ammonia.

The free base hydroxylamine was stripped from the aqueous salt
solution with steam (from about 1 to 6 kg of steam/kg of feed) in

40 the stripping column. The steam was passed directly into the
bottom of the column. The salt solution was taken off
continuously at the bottom of the column.

The vapor from the stripping column, containing from about 2 to
45 10% by weight of hydroxylamine, was passed into the lowermost

tray of the downstream distillation column. Distillate

(substantially hydroxylamine-free water) was taken off at the top
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20 This was operated with a reflux ratio of about 0.6 at atmospheric
pressure. The bottom of the distillation column was not heated.
The bottom liquid discharge was cooled and collected. It
contained about 7% by weight of hydroxylamine. The solution
discharge from the bottom of the stripping column ccntained about
25 §$.2% by weight of hydroxylamine. The hydroxylamine losses over
the total experimental apparatus as a result of decomposition
were about 3.3% by weight. The yield of hydroxylamine was 94% by

weight.
30 Comparative Example 2:

Obtaining free hydroxylamine from hydroxylammonium sulfate using
ammonia and subseguently separating an aqueous hydroxylamine
solution from the ammonium sulfate solution by stripping with

35 steam in a column.

The experiment was carried out similarly to Example 1. 710 g/h of
hydroxylammonium sulfate solution and 541 g/h of ammonia water
(24.9% by weight of NH3) were used. The feed solution contained

40 about 6.1% by weight of hydroxylamine. The experimental
conditions - pH, temperature and pressure - were the same as in
Example 1. The discharge from the bottom of the distillation
column contained only 3.3% by weight of hydroxylamine. On the
other hand, the solution discharge from the bottom of the

45 stripping column contained about 2.5% by weight of hydroxylamine.
The hydroxylamine decomposition was about 6.6% by weight. The
yield of hydroxylamine was only 59% by weight. Owing to the low
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by weight. As a result of the countercurrent treatment, the

hydroxylamine was thus surprisingly virtually completely

25 liberated even by the weak base ammonia and at the same ‘time
isolated. Increased decomposition was not observed.

The result is all the more surprising since ammonia is only very

slightly water-soluble under the operating conditions prevailing.
30

Example 2:

Obtaining free hydroxylamine from hydroxylammonium sulfate using
ammonia similarly to Example 1 but with a higher column loading
35 and only stoichiometric addition of ammonia.

1421 g/h of stabilized hydroxylammonium [lacuna] solution were
passed directly to the top of the stripping column. 3500 g/h of
1.5 bar steam and at the same time 370 g/h of ammonia water were

40 fed into the bottom of the stripping column. The solution
discharge from the bottom of the stripping column contained about
1.7% by weight of hydroxylamine. The product discharge from the
bottom of the distillation column contained 8.7% by weight of
hydroxylamine. The hydroxylamine decomposition was about 4.4% by

45 weight. The yield of hydroxylamine was thus 82% by weight. Even
with stoichiometric addition of ammonia and a substantially
increased column loading, it was possible to achieve a
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carried out in the complete absence of stabilizer. The solution

20 discharge from the bottom of the stripping column once again
contained only about 0.16% by weight of hydroxylamine. The
product discharge from the bottom of the distillation column
contained 5.2% by weight of hydroxylamine. The hydroxylamine
decomposition was only about 4.4% by weight. The yield of

25 hydroxylamine was thus 94% by weight. This experiment showed that
the usual high yield can be achieved by the countercurrent
treatment in a stripping column owing to the short residence
time, even without the addition of stabilizer. The decomposition
is only very slightly higher.

30
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sol ution was ta base ﬁ}% I AUOPSL Y Plenb eé?ﬁtt&g? 931&41%11 4@ The

f th t 096b
werght of mhydreoié Hyadiced "%seéﬁgﬁfﬁ'%'snﬂ% {SaARote So1aRigR apd e

downst r eam di st i F?Ja"t |f6ﬁ°‘éb?whel5%’tl itheaselutiqns jisstaeated mjt amm°n1a
hydr oxyl am ne- f ree amroariy walsert akebhoflfasgt by hehe gpuntercurfefit 99318188

11 of the distatlsHd eameoti®) sePafdti fon0fist EEferdadeps reavment agithl ed to
the colum as reflix. Aqueous, hydroxyl am ne solution (from3 to 40% by
wei ght of hydroxylam ne) was taken off fromthe bottom 5 Conparative

Exanpl e 1: bt ai ning free hydroxyl am ne from hydrob%/ﬁl' anmoni um sul f at e

using sodi &m hyRPTREEE 8B BRI ST udtaTy 18 elift SOURGSEPHGREous
hydr oxyl ani ne sobtgatmentrapd tthe seprration Pt disddilietern rel0astisd pukg
W th steamsin a ebthuthe aid of a stripping column.

3. A process as claimed in claim 2, wherein the solution
obtained is treated in the countercurrent procedure by
passing water or steam and ammonia or ammonia water into the

20 bottom of the column.

4. A process as claimed in claim 2 or 3, wherein the aqueous
hydroxylamine solution is taken off via the top of the
stripping column.

5. A process as claimed in any of claims 2 to 4, wherein the
stripping column is operated at from 5 to 300, preferably
from 10 to 110 kPa.

30 6. A process as claimed in any of the preceding claims, wherein
the aqueous hydroxylamine solution obtained is concentrated
in a distillation column.

7. A process as claimed in claim 6, wherein the distillation
35 column is operated at from 1 to 200, preferably from 10 to
110, kPa.

8. A process as claimed in claim 6 or 7, wherein the water taken
off via the top of the distillation column is recycled, if
40 required in gaseous form, to the bottom of the stripping
column.

9. A process as claimed in claim 6, wherein the stripping of the
free hydroxylamine from the salt solution and the
45 concentration of the hydroxylamine solution are carried out
in a stripping/distillation column.
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1012 g/ h of cimbidosmegngs oxyl ammoni um sul fate sol ution and 296 g/ h of
50% strengt h by wei ght sodi um hydroxi de sol uti on were m xed continuously
ina stirred kettle reactor and the discharge 15 sol ution was passed
directly to the top of the stri ppi ng CHE umMm. The feed sol ution contai ned
about 8.2% 0 [h, of_.steam were p

"nto the. borRomibprocSys, as Mastd Aciaim Tramdeans ok SRRYET S ERE ! op

of the st ri pfioRGeRbr R }5‘&%@&%‘-@& £9149440g %ﬁec’ﬂ‘ﬁrslﬁil P‘é'? |fiﬁ?"‘cél tm. 20
Thi s was oper at éd tways abaowsf the fesd ofofhelsnitt §obuiomendspiemater is
pressure. The bafakem 6ff tvia dhét tdp aindoBhe a1 £Y8St ivhl aiethe bottomTHE
bottom |liqgi d diygehapsdgny@s cool ed and collected. It cont ai ned about 7%

by wei ght of hydroxyl am ne. The sol ution di scharge fromthe bottom of
the stripping colum contained. about 25 0.29% by wei of hdrox | ani ne.
The hydr oxyl Hiti Ao PFBSE%S a5y &laimed He ABY oPT )T PFRE ’é‘lg b °88*%

result of deconpoSPepPBpPsitinar staljdizes. S9asidedergmll 'Fﬁéu +‘2§}deBfmh

hydr oxyl am ne wa®on84¥m bfree hwdrogkylamid®. Conparati ve Exanple 2:

ot ai ni ngiéree hydroxyl am ne from hydroxyl amroni um sul fate using anmoni a
and subsequently separati ng an aqueous hydroxyl am ne solution fromthe
ammoni um sul fate solution by stripping wth 35_steamin a colum, The
experinment was carried out simlarly to Exanple 1.

hydr oxyl anmoni um sul fate sol ution and 541 g/h of WM%&EE ”lll (24. 9% by
wei ght of NH3) were used. The feed sol ution cont 1% by

wei ght of 1%iydr oxyl am ne. The experi nent al conditions - tenperature
and pressure - were the sanme as in Exanple 1. The di scharge fromthe
bottom of the distillation col umm contai ned only 3.3% by wei ght of

hydr oxyl am ne. On the ot her hand, the solution discharge fromthe bottom
of the 45 stripping colum contai ned about 2.5% by wei ght of hydroxyl am ne.
The hydroxyl am ne deconposition was about 6. 6%by—wetght—The— yield of

hydr oxyl a&®ne was only 59% by wei ght. Owi ng toﬁgs@ﬁeetl%smmk laced
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Q. 2. 0050/ 48188 y0 go/09 12 base strength of the
ammoni a, only sone (ﬁ 6% he hydr oxyl am ne was l'i berated in the FHCOTVEPOsi04850
kettl e and about 32% by wei ght of the hydr oxyl am ne used | eft the

st ri ppi ng colunn unconverted as hydr oxyl agygni um sul fate via the bottom
di scharge. 5 FE@ Oot aining free hydroxylam ne from

hydr oxyl anmmoni um s§l f is ammoni a in the countercurrent procedure by
di rect passage into 10 the botton1of the stripping colum while

si mul t aneousl y separating an aqueous hydroxyl am ne solution fromthe
anmoni um sul fate solution by stripping with steam 710 g/ h of
stabilized hydroxyl ammoni um sul fate solution were 15 passed directly to the
top of the stripping colum. 3500 g/ h of 1.5 bar steam (about 130[err] C

and at the sane tinme 631 g/ h of ammoni a water were fed into the bottom
of the stripping colum. The sol ution discharge fromthe bottom of the
stripping colum cont ai ned about 0.16% by wei ght of hydroxyl am ne. The

product 20 di scharged fromthe bottom of the distillation colunm contai ned
5.35% by wei ght of hydroxylam ne. The hydroxyl am ne deconposition was
about 3.5% by weight. The yield of hydroxylam ne was thus 94% by wei ght.
As a result of the countercurrent treatnent, the hydr oxyl am ne was t hus
surprisingly virtually conpletely 25 liberated even by the weak base
ammoni a and at the sane tine i sol ated. Increased deconposition was not
observed. The result is all the nore surprising Zince amonia is only
very slightly water-soluble under the gperating cehditions prevailing.
30 Exanpl e 2: Obt ai ni ng free hydroxy| am ne from hydr oxyl ammoni um

sul fat e using ammonia simlarlymo Exanple 1 but with a higher colum

| oadi ng 35 and only stoichi onetr+&-ade-t+eor—ef ammoni a.
e e, et . e, o)
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1421 g/ h of stabilized hydroxyl ammoni um [l acuna] sol ution were passed

directly to t heWm$/03837t he stri pping colum. 3500 g/h of 1. SPE%: Saady
and at the sanme tinme 370 g/h of ammonia water were 40 fed into the Botton1
of sthe stripping colum. The sol ution dbﬁggarge fromthe bottom of the

stripping colum e bout 1.7%Db i ght of hydroxyl am ne. The
product di scharge h bottom of the distillation colum contai ned
8. 7% by wei ght of hydroxyl ami ne. The hydroxyl ani ne deconposition was
about 4.4% by 45 weight. The yield of hydroxyl am ne was thus 82% by wei ght.
Even with stoichionmetric addition of anmonia and a substantially

i ncreased colum loading, it was possible to achieve a O Z

0050/ 48188 13 hydr oxyl am ne yield wel |
above the equilibriumvalue (cf. Conpar ative Exanple 2). Wth optinum

design of the stripping col um and optimum col umm | oadi ng, a
substanti ally higher hydr oxyl am ne yield can be achi eved here. 5

Exanpl e 3: bt ai ni ng free hydroxyl am ne from hydroxyl amoni um sul fate
usi ng ammonia in the countercurre rocedure by direq3 passage into 10
the bottom of the stripping colamr - eparating an
aqueous hydroxyl am ne solutiontfro e ammohi um sul fate sol ution by
stripping with steamin the abkence of stpbilizer. 15 The experi nent
from Exanple 1 was repeated in}the s@re Jmanner§ (541 g/h instead of 631
g/ h of ammonia water). However| no =~==stjabiljzer_fwas added to the
hydr oxyl anmoni um sul fate sol ut} on, iq. the liRReration and the isolation
of the hydroxyl am ne were chrried outf ITTr THEe Qonpl et e absence of
stabilizer. The solution 20 di scharge frjemtle.hgttom of the stripping
col umm once again cont ai ned} only aboJt 0.16% By wei ght of hydroxyl ami ne.
The ! - B
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product di sohaz ge0d80/ 48188 bott om of the distillation colum cont ai ned
5.2% by wei ght of hydroxyl am ne. The hydroxyl am ne deconposi ti on was
only about .4.4% by wei ght. The yield of 25 hydroxyl am ne was thus 94% by
wei-ght ., This experinment showed t hat 14he usual high yield can be achieved

by the countercurrent treatnment in a stripping colum owing to the short
resi dence ti rIe even Wi thout the addition of stabilizer. The

deconposi ti off €3®only very slightly higher. 30 35 40 45
O Z. 0050/ 48188 14 we claim 1.

A process fot. t e proepas afarothef perpaaqtiéon ofs anutqeeous splekiorb of free
hydr oxyl angne byhydroaylidg@ine Bydtoegt iaganhydBok@ll kmAc din 681t solutivhth a
base and separatyii§ hhadeShlat bBFarRlilyl ORe Besulting solution by
distillation into an aqueous hydroxylamine solution and a
salt fraction, wherein the hydroxylammonium salt solution is
treated with ammonia or ammonia water as the base by the
10 countercurrent method and at the same time separation is
effected by treatment with water or steam.

2. A process as claimed in claim 1, wherein the countercurrent
treatment and the separation by distillation are carried out
i5 with the aid of a stripping column.

3. A process as claimed in claim 2, wherein the solution
obtained is treated in the countercurrent procedure by
passing water or steam and ammonia or ammonia water into the

20 bottom of the column,

4. 1 process as claimed in claim 2 or 3, wherein the aqueous
hydroxylamine solution is taken off via the top of the
stripping column.

25

5. A process as claimed in any of claims 2 to 4, wherein the
stripping column is operated at from 5 to 300, preferably
from 10 to 110 XkPa.

30 6. A process as claimed in any of the preceding claims, wherein
the aqueous hydroxylamine solution obtained is concentrated
in a distillation column.

7. A process as claimed in claim 6, wherein the distillation
35 column is operated at from 1 to 200, preferably from 10 to
110, kPa.

8. A process as claimed in claim 6 or 7, wherein the water taken
off via the top of the distillation column is recycled, if
40 required in gaseous form, to the bottom of the stripping
column.

9. A process as claimed in claim 6, wherein the stripping of the
free hydroxylamine from the salt solution and the
45 concentration of the hydroxylamine solution are carried out
in a stripping/distillation column.

AR g

AMENDED SHEET
IPEA/EP



di still ati oz ©0B50/A48188us hydroxyl am ne solution and a salt
fraction, wherein the hydroxyl ammoni um salt solution is treated with
anmoni a or- anmoni a water as the base by the 10 countercurrent method
and at ,t he sarre time separation is 15 effected by treatnment with water

or steam Cess 23, cl ai.ned rer (%
count er current A progé% cig medadmt ﬁeals% dra erél \AQ% i §F1 ‘fa |°§nt}éere

carried out 15 °°“°ﬁﬂ"ﬁattel‘?eg§?5°’tﬁlaé‘l§ﬁ? tign cb"r tﬁﬂ’Frled out frgm,l tRss as
claimed in claim 2raygpcahavie the fasdupfophe salt sebitdionednfisthe erattea i the
countercurrent prakesdoff iy the top padsilg ssdtefrartisheam sing boroniaf or
ammoni a Weg er | idhe bbEumdd bottom of the col um. 4. A process as
claimed in claim2 or 3, vvherei n the aqueous hydr oxyl am ne sol ution

brocess. as. i de i EeShy b P Letid i ap of MRecPetirdify ofiine. Bperen oo
colum i s oper atfede5P™RH: Bnt%t%lzﬁFe%%raé’SFQ to all splykions wBighQ kPa
30 6. A processontain sfneed hydropplagfine he preceding clains, wherein

t he agqueows hydroxyl am ne sol ution obtained is concentrated in a
distillation colum. 7. A process as clainmed in claim6, wherein the
distillation 35 colum is operated at from1l to 200, preferably from 10
to é% kPa 8. A process as clained in claim®6 or 7, wherein
the water t#REALT off via the top of the distillation colum is
recycled, if 40 required in gaseous form to the bottom of the

strippi ngls col um. 9. A process as clained in claim®6, wherein
the stripping of the free hydroxylamne fromthe salt solution and
the 45 concentration of the hydroxylam ne solution are carried out

in a stripping/distillation colum.
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REPLACEMENT SHEET

O Z. 0050/48188 15 10. A process as
clainmed in claim9, wherein the renoval of the concentr at ed

hydr oxyl ami ne solution is carriéed out-from1l to 3 trays above the
feed of the salt solution and the water4is taken off via the top and
the salt fraction at the bottom of t he col umm. 11. A process as

clainmed in any of the pr.ecedi n deconrposi tion
stabilizer i syad&'é‘& e’?""?olsaﬁ% ﬁh?%@el °°ntalrt5ﬁ'tsé?ﬂe?r
hydr oxyl ani ne. (yydroxylggggelfhy qpxylamlgﬁ)adsorbed onto the surface,
hydroxylamine in voids in the solid). The solid must
5 therefore be decontaminated in a separate disposal procedure.
Hence, evaporating down is not a process which can be carried out
advantageously on a large industrial scale.

WO 97/22551 describes a process for the preparation of agqueous

10 solutions of free hydroxylamine. A hydroxylammonium salt is
treated with a suitable base in water, any insoluble constituents
are separated off from the resulting solution, the solution
obtained is separated into an aqueous hydroxylamine fraction and
a salt fraction by distillation at above 80°C and, if desired, the

15 aqueous hydroxylamine solution obtained is concentrated in a
distillation column by taking off water via the top of this

column. As suitable bases, sodium hydroxide and ammonia are
exemplified.

20 This procéss gives a complete yield of free hydroxylamine only
when strong bases are used for liberating the hydroxylamine. For
economic reasons, sodium hydroxide solution is preferably used as
a cheap strong base on a large industrial scale. Sodium sulfate
is then formed as a byproduct of the hydroxylamine liberation.

25 This salt is obtained as an agueous solution. In the stated
process, the liberated hydroxylamine is separated from the salt
solution by stripping with steam. The feed to the stripping
column must not contain a solid (precipitated salt), in order to
avoid blocking the column. In this process with the use of sodium

30 hydroxide solution,.the solubility limit of sodium sulfate in the
aqueous hydroxylamine solution therefore imposes a limitation.
The solubility of sodium sulfate in an about 10% strength by
weight aqueous hydroxylamine solution is about 24% by weight at
1009C. Owing to this low solﬁbility, the concentration of free

35 hydroxylamine in the liberation solution is alsoc limited to about
10% by weight at the most, unless a solid separation stage is
included upstream. However, owing to the ready decomposability of
the hydroxylamine, its sensitizing effect and the tendency of
sodium sulfate to cake, this procedure is avoided in industry if

40 at all possible.

The hydroxylamine concentration limited by the solubility of the
sodium sulfate limits the maximum achievable capacity of the
industrial plant. In addition, the use of sodium hydroxide
solution inevitably leads to the product solution always

45 containing metal ions (sodjium ions), even if only in a small
amount.
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(54) Bezeichnung: VERFAHREN ZUR HERSTELLUNG EINER WASSRIGEN LOSUNG VON FREIEM HYDROXYLAMIN

(57) Abstract

The invention relates to a2 method for pro-
ducing an aqueous solution of free hydroxy-
lamine by treating 2z hydroxylammonium salt
with ammoniz in the counter—current in a strip-
ping column. As a result, hydroxylamine is re-
leased and at the same time, the solution obuined
is separared intc an agueous hydroxylamine so-
jution and a salt fraction by distillation, The in-
ventive method is simple and mild, and can be
carried out on 2 large scale. The risk of decom-
position is minimal dve 1o the Jow thermal bur-
den, the low concentration of hvdroxylamine and
the shon residence time involved in the process.

(571 Zusammenfassung

Die vorliegende Erfindung betrifft ein Ver-

" fahren zur Herstellung einer wissrigen Losung

von freiem Hydroxylamin durck Behandiung
eines Hydroxylammoniumsalzes mit Ammoniak 3

im Gegenstrom in einer Stripkolonne, wodurch

5

v

Hydroxylamin freigesetzt und gleichzeirig die er-
haltene Ldsung destitlativ in eine wissrige Hy-
droxylaminlésung uné eine Salzfraktion aufge-
trennt wird. Das erfindungsgemiBe Verfahren ist
einfach uné schonend und in grofem MaBstab
durchfiihrbar. Aufgrund der geringen thermis-

4

chen Belastung, der niedrigen Konzentration an Hydroxylamin und der kurzen Verweilzeit im Prozess ist dic Zersetzungsgefahr minimiert.




