111 CCT 2095 Preparation of high-purity nitric acid The present invention
relates to a process for preparing high- purity nitric acid by di stiLh)aUt[:i ﬁhhg
or rectification of nitric acid, crude hitric acid or mxtures ther&of il
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We have found that this object is achieved by a new and improved
process for preparing high-purity nitric acid by distillation or
rectification of nitric acid, crude nitric acid or mixtures
thereeof in a column, wherein from 85 to 95% strength by weight
nitric acid, crude nitric acid or a mixture thereof is distilled
at from 70 to 110°C and a pressure of from 0.1 to 2 bar.

The process of the present invention can be carried out as
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, crude nitric acid
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
.5 to 1.5 bar, particularly preferably at atmospheric pressure.
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,
crude nitric acid or a mixture thereof can be fed directly into



crude nitric acid or a mxture thereof can be fed directly into 2 11f§RﬁHQﬁ%
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invention generally contains from 0.005 to 0.1 [mg/kg] of
sulfate, preferably from 0.01 to 0.09 [mg/kg] of sulfate,
particularly preferably from 0.02 to 0.08 [mg/kg] of sulfate,
generally from 0.005 to 0.1 [mg/kg] of chloride, preferably from
0.01 to 0.09 [mg/kg] of chloride, particularly preferably from
0.02 to 0.08 [mg/kg] of chloride, and from 0.05 to 1 [ppb] of
sodium, preferably from 0.07 to 0.8 [ppb] of sodium, particularly
preferably from 0.09 to 0.5 [ppb] of sodium, in particular from
0.1 to 0.3 [ppk] of sodium, and in addition impurities in
concentrations of 0.1 ppb by weight (ppb = parts per billion) or
less per cation (with the exception of H'). Thus, the chromium
content is generally from 0.001 to 0.0% [ppbl, preferably from
0.005 tec 0.07 [ppb], particularly preferably from 0.007 to 0.05
[ppb]. The calcium content is generally from 0.005 to 0.1 [ppb]l,
preferably from 0.01 to 0.09 [ppbl, particularly preferably from
0.015 to 0.07 [ppbl. The potassium content is generally from
0.005 to 0.1 [ppb], preferably from 0.01 to 0.09 [ppbl,
particularly preferably from 0.015 to 0.07 [ppb]l. The iron
content is generally from 0,005 to 0.1 [ppb]., preferably from
0.01 to 0.09 [ppb], particularly preferably from 0.015 to 0.07
fepb]l. The magnesium content is generally from 0.001 to 0.09
[ppbl, preferably from 0.005 to 0.07 [ppbl, particularly



preferably from0.01 to 0.09 [ppb], particularly preferably from 0.015 to
0.07 [ppb]. The potassiumcontent is generally from 0.005 to 0.1 [ppbILT 2005
preferably from0.01 to 0.09 [ ppb], par@i cularly preferably from0.015 to
0.07 [ppb]. The iron content is generally fromO0.005 to 0.1 [ppb],
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in the column, instead of mixing them in the feed stream.

The entire column and its associated apparatuses above the bottom
of the column generally consist of nonmetallic components,
preferably of glass or heat-resistant plastic such as highly
fluorinated materials, for example Tefleon, which is preferably
employed as lining. Particular preference is given to using
borosilicate glass. The vaporizer c¢an contain heating reods 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
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 packihg made of glass, Teflon or mixtures thereof.
Such celumns 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



enpl oyed as lining. Particular prefer encg is given to using borosiliaaf® s
gl ass. The vaporizer can contain heating®rods of, for exanple, tantalum
The columm preferably consists of two or nore, e.g. fromtwo to twelve,
preferablyryonrimysee to ten, particularly preferably fromfour to nine, in
particular fromfive to eight, sections. Each of the |ower sections is
generally ovided with a suppor rating which,su rts the_colum
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condenser, Ezafjplas shel | - and-tube heat exchanger which is nade of glass and
is operated using cooling water or, if desired, another cool ant, can cool

t he hi gh- phji:rité n{ltri c acid prepared according to the present invention.
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and 75-95% strength by weight crude nitric acid was introduced
through the feed inlet so as to give a nitric acid concentration
of from 85 to 95% by weight. A reflux ratio of 0.4 and a
concentration of nitric acid taken off at the top of from 98.5 to
99.5% by weight were set. The temperature at the bottom was 120-
125°C and the temperature at the top was 82 to 84°C. A high-purity
nitric acid meeting the following specification was obtained:

Cation Concentration {ppk]
Sodium 0.18
Chromium < 0.01
Calcium 0.04
Potassium 0.03
Iron 0.04
Magnesium < 0.01
Zinc 0.03
Copper 0.02
Manganese 0.02
Aluminum 0.06
Anion [mg/kg]
Sulfate <0.05
Chloride <0.05




99. 5% by wei ght were set. The tenperature at the bottomwas 120- 125C and
the tenperature at the top was 82 to 84C. A high-purity nitric acidlrie@tl 1ok
the foll owi ng specification was obtai ned: CationConcentration [ppb]

Sodi unD. 18 Chrom unx 0. 01 Cal ci unD. 04 Pot assi unD. 03 1ron0. 04 Magnesi unx 0. 01
Zi nc0. 03 Copper 0. 02 Manganese0. 02 Al un? nunD. 06 Ani on[ ng/ kg] Sul f at e<0. 05
Chloride<0.05 11 OCT 2005 5 W claim 1. A process for preparing

hi gh-purity nitric acid by distillation or rectification of nitric acid,
crude nitriwe casird: or m xtures thereof in a colum, wherein from85 to 95%
strength by weight nitric acid, crude nitric acid or a mxture thereof is

distilled tfro 15 n ressure. .of fram. O 2bar and
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used as column material.

2. A process for preparing high-purity nitric acid as claimed in
claim 1, wherein the distillation or rectification column is
operated at atmospheric pressure.

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

6. A process for preparing high-purity nitric acid as claimed in
any of claims 1 to 4, wherein highly concentrated nitric
acid, c¢rude nitric acid or a mixture thereof is placed in the
bottom of the ceolumn 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-%5% strength by weight nitric acid,
crude nitric acid or a mixture thereof is subsequently passed
through from cone to five theoretical plates.

7. A process for preparing high-purity nitric acid as claimed in
any of c¢laims 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



columm contains at |east four theoretical plates. 5. A process for pff[ﬁﬁiz@g
hi gh-purity nitric acid as clained in any of clains 1 to 4, wherein from
to 95%strength by weight nitric acid, crude nitric acid or a mxture
thereof is placed in the bottom of th® colum or fed in at any point of

the colum, with the proviso that fromone to five theoretical plates are
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i ntroduced vi amiatheedtdreeam and this 85-95% strength by weight nitric

acid, <crude nitric acid or a m xture thereof i S subsequent |y passed

through fromone to three theoretjcal plates, 8. Erocess for ar i ng
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used is water, adyl of eclaiimsr iictacs d,whereagudou feedosgaean ior heageadi to sol uti on
or a mxture trhemnedsd .cD.sohcprocess for preparing high-purity nitric acid as
claimed in any of clains 1 to 8, wherein the feed streamis heated to from
40 to 90C.



