The present invention relates to a process for preparing 5

; =>e3e/ <y, gusgys F1pbx T<y$0050/ 52401 Preparati on of high- pl(]mm
nitric acid by distillation or rectification of nitric acid) ‘

.

by
d

i

acid or mixtures thereof in a colum, wherein from85 to 95% strenyt
weight nitric acid, crude nitric acid or a mixture thereof is di$t79led at

from70 to 110C and a pressure of from0.1 to 2 bar. 10 SU p:

di scl oses Brepaxsdsionf of pispauragy hafteisuectig¢ nitric acid f@ﬂ]i}%%ﬂﬁﬂﬁwﬁgth
crude nitric acid by neans of a conplicated multiple distil oM. IS
process ha@hé f}@ré!ie’ix%d\.{ﬁﬂéx@%nt Eé_&a@é‘é {NK %H@Beé‘é_ﬁl Prefarimgnes: um

sodi um agdy £181G, BGRY! o35 ! bESal 41 GGRETBHT B LA (9L HDIS, Laan 1 ppm

It is an o é ct  of the gfﬁs]entt i.nven ion tQ renedy .thé . apovemnenti oned

di sadvant aBEE S eSTBTMAHHAE TRTS BofREEITeS ANFEIEd iRy £HM and

i nproved prYoeesn figompBapkl 3§ Bryeogth ik weaieht cniddile B9idi sthudeati on or
rectificatnbtriod anitdr b aoniktugeutberegdf iic ddéstibledmaxt fires 2b tchanéed in a

col um, whgrgid gredxuge 60 A& stiepgth day . wei ght nitric acid, crude nitric
acid or ;g mxture thereof is distilled at from70 to 110C and a pressure of

fromO0.1 tgQ.2 bar. The process of the present invention, c be carried out
as 30 fof | BP0 R BRTIGeR) ¢ pEodias B oS BB ht se o
pr ef er abl yPebRtS Rfdds THPEL§9Y FEFEAItHrEtieapiyriedqid O3t Meas &t from 85 to
95% st r engEpmplictieghmuhtiple ddstdllatinte nitric acid 35 or mxtures
thereof at from70 to 115C, preferably from75 to 100C, particularly

pref er ahyThi ®mp:itese H0E t1d AEERSRNMEIdC @S forly suBHehs Sdd 1 ttuly

super at nbs i C I | € b 814 4 L t:he .1to
5 Ear, or effﬂgglg%fl@,r %BQ%M%le Bé&ﬁs%s ntFngi& 1'?1 cggg%s\:zfa{tq.@ng

omO0.5 to 1.5 bar, partic rl'y prefer
at nospheri g p?%%%t}}i@pnblop%'e tenperature at the bottomof the distillation
colum is generally from 100 to 140C, preferably from 110 to 130C,

particul ar Iy ps efrercdiegtfoHrmhel Presen25@ventiphi so prameglysthérom 85 to 95%
st r engt 20bgbweerndrit ivinkdi ¢isadvhntdgestude nitric acid or a m xture thereof

can be fed directly into the bottomof the colum or can be fed at any

oint ont , f.arabl v, _hi tgate r j j.c qacid
P sed anie ffrdlEhusly (RAE BlB0LE 100 UL tachIBoeRts "‘eﬁ’ni‘?g Mgddvedt 0
So that thB eBTESATAEFOREIS RAORTPYT EEY, ALETRG BRiG M PREH P LeF i s 1 o
95% by wei §REEEFIGALIOR; O RfhTiCoACIFhi SLUPS: O34F € r ¥t PTOPLRERERR nitric
aci d, crrgdsheieef cira@ dobumm; wtherein hfraofsSstbshtestiengshphy sessiaitr ough
from one taittie,aqirdgf eradé ynifurde aced ter thideruparthexdodr iy @fefianaa y

fromone tQatt woom the@bel i@ aPabhesreddhr@ener akomtdia keed sif eam can be at
anbi ent tenperature, but it is advantageous to heat the feed streamto, as

?‘r {)lrjnl ?5 I {)% e4gr<§coesgsog’f Qﬂgfp?{eaétt)eln¥ E.r?vénrtoing;%aglobgo&rrq%%eOB‘[: e;ser ably to

0 follows:

The high-purity nitric acid can be obtained by batchwise or
preferably continuous distillation, preferably rectification, of
from 85 to 95% strength by weight nitric acid, c¢rude nitric acid

35 or mixtures thereof at from 70 to 115°C, preferably from 75 to
100°C, particularly preferably from 80 to 90°C, at atmospheric
pressure or under slightly superatmospheric or subatmospheric
pressure, i.e. in the range from 0.1 to 2 bar, preferably from
0.5 to 1.5 bar, particularly preferably at atmospheric pressure.

40 The temperature at the bottom of the distillation column is
generally from 100 to 140°C, preferably from 110 to 130°C,
particularly preferably from 115 to 125°C.

In this process, from 85 to 95% strength by weight nitric acid,
45 crude nitric acid or a mixture thereof can be fed directly into

the bottom of the column or can be fed at any point on the column

or, preferably, highly concentrated crude nitric acid is used and
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35 Such copasppsgeperal |y have fromone or two to twelve, preferably from
three to ten, particularly preferably fromfour to nine, in particular from
five to ei ght t heoretical plates. Suitable packing elements are all known
packing el ements or mxtures thereof, for exanple Raschig rings, Pall
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25 borosilicate glass. The vaporizer can contain heating rods of,
for example, tantalum.

The column preferably consists of two or more, e.g. from two to
twelve, preferably from three to ten, particularly preferably

30 from four to nine, in particular from five to eight, sections.
Each of the lower sections is generally provided with a support
grating which supports the column packing. The packing of the
column can consist either of a bed of packing elements or of a
structured packing made of glass, Teflon or mixtures thereof.

35 Such columns generally have from one or two to twelve, preferably
from three to ten, particularly preferably from four to nine, in
particular from five to eight, theoretical plates. Suitable
packing elements are all known packing elements or mixtures
thereof, for example Raschig rings, Pall rings, Berl saddles or

40 Prym rings.

Above the column, a condenser, e.g. a shell-and-tube heat
exchanger which is made of glass and is operated using cooling
water or, if desired, another coolant, can cool the high-purity

45 nitric acid prepared according to the present invention. Part of
the purified product can be returned to the column.



15 3. A pr preparing high-purity nitric acid as clainmed in claiml
or 2, \Aherg?%é?%%ggllsti Ilation or rectification colum contains at |east
three theoretical plates. 4. A process for preparing high-purity nitric
acid as clainmed in 20 claim1 or 2, wherein the distillation or
rectification colum contains at |easf four theoretical plates. 5. A
process f oExgmEesri ng hi gh-purity nitric acid as clainmed in any of clains 1
to 4, wherein from85 to 95% strength by 25 weight nitric acid, crude
nitric acigygip@ i Xture thereof is placed in the bottomof the colum or
fed in at any point of the colum, with the proviso that fromone to five
theoretical  plates are | ocat %d iggve the feed point. 30 6. A process for
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preparing high-purity nitric acid as clained in any of clains 1 to 9,

wher ei n nofuafiahl i ¢ conponents are used @as col wBhcsateatddn [gpbd0 25
Sodium 0.18
Chromium < 0.01

25 [calcium 0.04
Potassium 0.03
Iron 0.04
Magnesium < 0.01

30 |Z2inc 0.03
Copper 0.02
Manganese 0.02
Aluminum 0.06

35
Anion [mg/kg]
Sulfate <0.05
Chloride <0.05

40

45
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claim 1 or 2, wherein the distillation or rectification
column contains at least three theoretical plates.

4. A process for preparing high-purity nitric acid as claimed in
20 claim 1 or 2, wherein the distillation or rectification
column contains at least four theoretical plates.

5. A process for preparing high-purity nitric acid as claimed in
any of claims 1 to 4, wherein from 85 to 95% strength by
25 weight nitric acid, crude nitric acid or a mixture thereof is
placed in the bottom of the column or fed in at any point of
the column, with the proviso that from one to five
theoretical plates are located above the feed point.

30 6. A process for preparing high-purity nitric acid as claimed in
any of claims 1 to 4, wherein highly concentrated nitric
acid, crude nitric acid or a mixture thereof is placed in the
bottom of the column and the concentration is adjusted to
from 85 to 95% by weight by means of a diluent introduced via

35 a feed stream and this 85-95% strength by weight nitric acid,
crude nitric acid or a mixture thereof is subsequently passed
through from one to five theoretical plates.

7. A process for preparing high-purity nitric acid as claimed in

40 any of claims 1 to 4, wherein highly concentrated nitric
acid, crude nitric acid or a mixture thereof is placed in the
bottom of the column and the concentration is adjusted to
from 85 to 95% by weight by means of a diluent introduced via
a feed stream and this 85-95% strength by weight nitric acid,

45 crude nitric acid or a mixture thereof is subsequently passed
through from one to three theoretical plates.
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