;-12e3e’ a$""Qd'59/5‘2<o@5Ta 0050/ 52006 Conti nuous preparation of

hydroxyl ammoni um sal ts The present invention rel ates tommmmm‘mmmﬂmmu)r t he
conti nuous 5 preparation of hydroxylammoni um salts by cat ion
of nitrogen nonoxi de by nmeans of hydrogen in a dilute aqueousﬂs«;ﬁHoutl on of
mneral acid in a plurality of reaction stages connected in ser

conprises 10 dividing the incom ng stream of dil ute aqueous so T

i rr:gral aC|‘éPT}tﬁ{f’G°aFglP’é%Esatratt\wns‘a shydraxy 1 pBmep tsallgsf ed int Jm“wm““m ““l““‘
plurality of reaction stages connected in series, feeding a first obophese
substreans fxe Presbht SinvedrGbhORe BARGE tola pLesHdH) farSerRONEbmfinubase
substreany §,Q.2 Leachi 99 9%y stmm Balpe sw ttaw@féeréd?ﬁt'l%' g of

dilute aqueous sol u ld(ifal nt o r. Ly, Ol J.eaction
st ages conneq-t &g I'n {hbgo’fles :glg con’t‘ro? eéfdﬁogen ln \%?lé |n %hi s

reaction st¥RfeIONoPhMINGTAT AR2I (1R & Pl’l’ﬁélt‘:%t‘?%f@&Etb?%p%traé’ﬁson of

hydr oxyl anmetiingetsd| 18 sgriegy arhick qamprésedn of nit rogen nonoxi de by means
of hydrogen in a dilute aqueous solution of mneral acid in the presence of
a suspengedyidbd1ell endeiloraagabyséan A dkNeve dRiddd 880utorlegcri bed, for

exanmpl e, |mifatnlalid & a ?e Sas@’h%q‘égBHEréélﬁﬂtﬂe‘%BicB €154 'Td gLg in

whi ch the cat al st istsusfoen lﬁtasse e ura |ty of reaction
st ages connztt E4UFAS i%s, b4 GF Kb oger%i r+8n8xf’d% ‘and hydrogen is
fed into each reaction stage 30 and cat al yst - cont ai ni ng hydr oxyl anmoni um
sal t sol uti®gedingt akéhrst @ these asubstagemp oro sthegdirat dreaahiont sgagef this
process 18 the formation of undesirabl e by-products such as dinitrogen
nonoxi de, nidddaggnaasebHATRF UHS&! dubsWreahls | €84S re@cRib® je0Bth8rt he

yield of hy. QL %hg”??f‘éé’mv&%% 2nd dﬂﬁ%w‘ Sild&lilpcee)é%%hé/ G dp?l t%ﬁt yges in

t he case of LNk en tratl

format; on dPASEAd: BALHReh AR, BIERLAEN) OF Epitd ol esaged Cotiestad in

mai nt ai ni ng*&F58 3f F%%"sr‘tlﬁéﬁ byomeans 9 £hEtPH gt tthdA LA Angrage
control | Pegother thahotheffimsdésh aqueous 40 sol ution of mneral acid by
means of the pHin this |ast reaction stage. An unsatisfactory aspect of

this met hodries doa@ihesee Bpepalat hén raasﬂyaeexpﬂﬂmmh éai—ks rbyt f&atlaa tic
reaction StP&ﬁ)ct%ﬁ Sﬁnﬁ{éyogﬁﬁf ﬁgﬁéﬂde( ot t@&h&fof’ﬂ Hier? \%h

m neral aci d I Nt o I ISt actl o ge 0SCi d 45
particul a ueoutshgog%%e f° gae;a]f a:ggn rm%\om es@é‘ﬁee‘?fsu onsustegg cgss
c

in vyield QSX%PJTeeg‘ﬁF?lo‘FaWYﬁFO fesRed a‘?ﬂ)é@/ gopeBled .t £PE an

obj ect of t¢wammlesecih Phnferit i1dA 148 privriedean PAWRASs sphitiohmdedipesal bl e a
t echni cal | yasidineyhicint theucasapyepaisatsuspenfiedyih pagsadnomraughsal t s by
catal ytic rgrisehiion 6f FiddtQonansIRGEXidiRnbY 8BS friBY(r 0Lk tuedodi | Ut e
aqueous sol é&ﬂ:%@eﬁf mén&%ﬂfer %daﬁy&lré%@ iRl ved! 1o ¥a gﬁefééé&rbns%‘\?%é

connect eg erl.s bovenenti 0 g% dvant a

e .aval.d
have foun%l ; attﬁl Bconttalins%n c%{ eV et amm?ﬁlum rsoacess THed® ?ﬁn
outset. 10 YrPYy&her apst rﬁﬁﬂ”&g}é’ﬁ ShiT%hi t‘%é‘déﬁ %‘E"cﬁ&edé’ aFBl%rﬁﬁ%féa tH a
mol ar rati oths fqué‘ﬁiiiog af pdgsiralplg thycwragrgt oy esufdinigragesbt ai ned
when it is momxide,t hitregemlaad amtoroiuwnf shyts ogeircht deadsr bgen nedookice of
from1l.5:1 i® thebyleld noPpaiyidrosldimmonkium $aldb &fd rilaionedads ddexpldsivalual
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To reduce the formation of by-products in this reaction,
EP-B-0 059 366 proposes maintaining a pH of less than 2.0 in the
last reaction stage and controlling the inflow of fresh agqueous
40 solution of mineral acid by means of the pH in this last reaction
stage. An unsatisfactory aspect of this method is the tendency of
the measured parameter (pH in the last reaction stage) and
control parameter (inflow of aqueous solution of mineral acid
into the first reaction stage) to oscillate, which leads,
45 particularly in the case of high nitrogen monoxide conversions,
to losses in yield as a result of by-product formation.
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100: 1 to3@: g &%fcﬁ%é‘ refre Qb@? Ego% gh \A?%Ir 40
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35 pressure of up to 10 MPa, preferably up to 5 MPa, in particular

up to 3 MPa.

As catalyst for the reduction of the nitrogen monoxide, it is
advantageous to use noble metal catalysts, preferably platinum

40 metals, which are generally applied to supports, preferably to
carbon, in particular graphite. Platinum on carbon, in particular
on graphite, has been found to be particularly useful. The
catalysts are employed in finely divided form as a suspension.
Such a catalyst preferably contains from 0.2 to 5 percent by

45 weight of platinum. The catalysts advantageously further comprise
one or more elements of group 5 of the Periodic Table having an
atomic weight above 31, of group 6 of the Periodic Table having




Advant ageougdso /%3606 eacti on stages are each supplied separately 40 with a
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coll ected and conveyed, advantageously after at |east partial renoval of
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According to the present invention, a first of these substreams
is fed to the first reaction stage and a second of the substreams
is fed to a reaction stage other than the first, preferably to
the last reaction stage.

25
If two substreams are employed, the volume flow ratio of the
first of the substreams to the second of the substreams should be
in the range from 100:1 to 5:1, preferably from 20:1 to 10:1.

30 The first of the abovementioned substreams then flows through the
individual reaction stages in succession, with the content of
hydroxylammonium salt increasing continually with consumption of
the acid.

35 The reaction mixture is taken from the last reaction stage at the
same rate at which dilute aqueous solution of mineral acid is fed
to the reaction stages.

Advantageously, the reaction stages are each supplied separately
40 with a mixture of nitrogen monoxide and hydrogen, the offgases
formed are collected and conveyed, advantageously after at least
partial removal of by-products and addition of nitrogen monoxide,
to the reaction stages, preferably to the first reaction stage.

45 According to the present invention, the inflow of dilute aqueous
solution of mineral acid into the plurality of reaction stages
connected in series is controlled by means of the pH in the
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feeding a second of these substreams to a reaction stage
other than the first, where the inflow of dilute aqueous
solution of mineral acid into the plurality of reaction
stages connected in series is controlled by means of the pH
in this reaction stage other than the first.

20

2. A process as claimed in claim 1, wherein a second of the
25 abovementioned substreams is introduced into the last of the
reaction stages connected in series.

3. A process as claimed in claim 1 or 2, wherein a pH of less
than 2 is maintained in the reaction stage into which the
30 second of the abovementioned substreams is fed.

4. A process as claimed in any of claims 1 to 3, wherein the
mineral acid used is sulfuric acid.

35
5. A process as claimed in any of claims 1 to 4, wherein the

mineral acid used is sulfuric acid, the second of the
abovementioned substreams is fed into the last of the
reaction stages connected in series and a pH in the range

40 from 1.0 to 1.5 is maintained in this stage.

45



