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PROCESS OF CONCENTRATING DILUTED NITRIC ACID.
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Emperor, and a resident

.~ Be it known that I

-on-the-Main, Germany, havein-
vented certain new and useful Improvements
m Concentrating Diluted Nitric Acid, of

~Asis well known, in many chemical opera-
ns, such as nitrations, &c., a diluted nitric
acid 1s obtained which in itself is of no use

-and can be utilized only after it has been con- -

centrated. The method hitherto employed

for concentrating the diluted nitric acid con-
- sists 1In first mixing this liquid with concen-

5

20

trated sulfuric acid, then distilling this mix-
‘ture, so that a strong nitric acid is drawn out
and a diluted sulfuric acid is left behind, next

concentrating this diluted sulfuric acid in
 the known apparatuses used for the concen-

tration of the sulfuric acid, and afterward re-

- muxing the concentrated sulfuric acid so ob-
~ tamed with fresh-diluted nitric acid. This

-~ ethod, " however, presents the following

25

- nitric acid and another for the concentration | _the reacti _
_the basis of this method, is expressed by the
Tollowing two equations, (z being the number

30

furic acid a most diluted sulfuric acid as a,
waste 1s Invariably obtained, which can .be

35

heavy disadvantages: The concentration of
the nitric acid is effected in several distinct
operations and requires two-sets of appara-
tus—viz., one for the concentration of the

of the sulfuric acid. Moreover, it is to be
noted that by the concentration of the sul-

utihized only in the manner that it is em-

“ployed in some sulfuric-acid works as water
to be added. e

It will be seen that the described method

~of concentrating diluted nitric acid wil! prove

40

- less in case the nitric acid is strongly diluted. |

45

acid in a singlo operation and by means of &
smgle apparatus. - .. . .

economical only in combination with a sul-.

furic-acid works. This means that the con-

centration of the diluted nitric acid is con- | _ 18 : .
‘Baumé, then into a still containing, say, .
thirteen, hundred kilograms of the polysul-
fate at 110° to 130° centigrade a quantity of
‘say, three hundred and twenty kilograms'of
‘nitric acid at 40° Baumé is introduced- and

fined to certain places and thdt it remains so
very expensive as to render the method use-

My mvention relates to a new, exceedingly
cheap, and easy method of tiirning nitric acid
diluted to any degree into concentrated nitric

The new meth

od essentially consists in

- mixing the diluted nitric acid with a polysul-
fatein a still at a temperature of from 110° to-
- 130° centigrade, so that concentrated nitric

- Speciﬁca.tion of Lettefs_ Patent. ]
- Application filed May 22,1005, Serial No. 261,660, -

‘| the water on increasing the

I,

,  Fatented May 1,1906.

"'_

I sulfate is left behind. The concentrated ﬂl'* 'r

tric acid is discharged from the recipient into- 55
‘a conventent storagewvessel. iThe hydrate of°

‘| polysulfate in the till 18 conistand’at the said

temperature of from 110%to 130° centigrade -
ahd can be only decomposed or freed from

_ , 1e” temperaturé up 6o
to 250° or 300° centigrade. -After the water
has been drawn out at this higher tempera--
ture either the polysulfite is gllowed to cool .
down oritis cooled toa lower temperatureby
blowing air or the like through it, whereupon 65 -
a fresh charge of diluted nitric acid is intro-
duced and the whole operation is repeated.
The same quantity of polysulfate may be -
used over and over again in the still, whileits .
temperature 1s periodically changed from 70
110° or 130° centigrade to 250° or 300° cen-
tigrade, and vice versa. The polysulfate™
may be, for instance, acid sulfate of sodium—
that i1s, H;Na(SO,).. R
~_ Trials have shown that the -proportion of 75
the quantities of the nitric acid, the water;
and the .polysulfate may be varied within
certain limits; but the method will prove
most economical if on every molecule of the
polysulfate (H;Na(SO,),) half a molecule of
water 1s taken. Then the reaction, which is

+
. -

of molecular, weights of the nitric acid and y

thatof the water.) D

1. (HNOs).(H:Q)y+2,HiNa(SOp=
g o ;-' . - ::HNOS_I_Q)?(H:%N&(SO!)E%HEO) o
2. 2,(H:Na(SO04).. 3 H:0) o
R | o I23H3N3(SO¢)2+37HEQ.:'
" When, for example, a diluted nitric acid of
40° Baumé is to'be concentrated up to 48°

95

the mixture is maintained at this tempera- .
ture as long as nitric acid of "48° Baumé 100
asses over. ‘Then one hundred and sixty
lograms of this acid will have been extract-

‘ed, which represents eighty per cent. of the -

acid is extracted and a hydrate of the poly- |

‘whole quantity of nitric acid at 48° Baumé.

This ‘concentrated nitric acid is discharged zos
from the recipient into someé convement stor-
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a’ge.-vgssgl. _“Thereupon the temperature in | latter process. - For the former.process a spe-
~ the ‘still 1s increased ,,when at the beginning | cial advantageisclaimed,in that the tempera-
: the_mlssmgﬁ twenty per cent. of the nitric actd | ture does not vary, whereas in my process
- will pass-over in a state of 40° Baumé on the | the temperature is periodically changed
5 .average and this quantity is put back for the | from 110° or 130° centigrade to 250° or 300° 70

~ next following operation.- After the tem- | centigrade, and vice versa. Not only is my
perature has reached 250° to 300° centigrade | method distinet from the method described
the remaining water w.ll pass over and this | in the said German patent, but also it could
water extracted is allowed to run off. The | not be expected at all that the division of the -

ro polysulfate left behind isallowed to cool down | nitric acid and the water by the hydration of 75

- toitsinitial temperature of from 110° to 130° | the polysulfate might be extended to such a
centigrade and then again utilized for con- | degree that the concentration of the diluted
centrating a fresh quantity of diluted nitric | nitric acid could be effected in an economical
aend. ' - | and profitable manner, as my trials have

15  The distillation of the nitric acid may be | proved. - B 8o
- considerably accelerated and at a consider- |  What I claim as my invention, and desire
‘ably lower temperature than that mentioned | to secure by Letters Patent, is— N

~above by blowing air through the mixture | 1. The method of concentrating diluted
during the whole period of the operation,and | nitric acid, which consists in mixing the di-

20 the output of concentrated nitric acid will | luted nitric acid with a quantity of polysul- 8s

~also be more favorable. After the extrac- | fatein a still at from 110° to 130° centigrade,

tion of the nitric acid the air blown through { distilling concentrated nitric acid from the
will also free the polysulfate from the water | mixture at this temperature, discharging the

- quicker, and, moreover, the air blown through | concentrated nitric acid into a storage vessel,

25 will accelerate the cooling of the polysulfate | increasing the temperature in the still up to go
s0 freed from the water. o - from 250° to 300° centigrade, so that the re-

- -The same advantages as by the blowing | maining water passes over, allowing the lat-
through of air may be obtained by rarefying | ter to run off, cooling the polysulfate in the

. the air within the distilling apparatus during { still down to its initial temperature, and re-

36 the whole operation. - | peating the operation with a fresh charge of 95

- Tt will be seen that the division of the nitric | diluted nitric acid. -
acid and the water is not eflected quantita- ‘ - 2. The method of concentrating diluted
tively. However, as any quantity of diluted | nitric acid, which consists in mixing the di-

_ nitric acid may be divided and this division | luted nitric acid with a quantity of polysul-

3z can be obtained in a single operation and | fate (H,Na(SO,),) in a still at from 110° to 100 .

~ with the same apparatus at any place, while | 130° centigrade, distilling concentrated ni-

.one and the same quantity of polysulfate is I tric acid from the mixture at this tempera-
used over and over again and there are no | ture, discharging the concentrated nitric acid
by-products or wastes whatever, the new | into a storage vessel, increasing the tempera-

10 method is far superior to the hitherto known | ture of the mass in the still up to from 250° 105

method and it presents many important ad- | to 300° centigrade, so that first the remaining
‘vantages, so that it is of great commercial | nitric acid passes over in a diluted state and
value. = | | afterward the remaining water, putting back
. Tt is true that in the German Patent No. | the extracted diluted nitric acid for the fol-

45 106,962 a process has been disclosed in which | lowing operation and allowing the extracted r1o

" lalso a polysulfate is used for the manufacture | water to run off, cooling the -polysuliate
of concentrated nitric acid; but there is an | (H,Na(S0,),) in the still ﬁown to its imtial
important’ differenée between this process | temperature, and repeatin the operation

" and that described.above in that the process | with a fresh charge of diluted nitric acid.

4o acccording to the said German patent is not 3. The method of concentrating diluted

" 4ntended for the concentration of already-ex- | nitric acid which consistsin cooling a quantity
isting diluted nitric acid, but solely for the | of hot polysulfate In a still, mixing a chargef
manufacture of the nitric acid direct from | diluted nitric acid with this polysulfate, dis- -

. saltpeter. Obviously this ‘manufacture of | tilling concentrated nitric acid from the mix-

5 the nitric acid is quite distinct from the con- | ture at the same temperature, discharging 120
centration of diluted nitric acid. Also the | the concentrated nitric acid into a storage
materials used in both processes are differ- | vessel, increasing the temperature of the mass
ent, since in the method according to the-said ‘in the still up to such a point, that the re-
German patent polysulfate, sulfuric acid, and | maining water passes over, allowing the lat-

60 Chili salfpeter are used, while in my present | ter to run off, cooling the polysulfate in the 125
method polysulfate and diluted mitric acid | still down to 1ts 111_11;1&1 temperature, and re- |
areemployed. Thefinal productsare equally g_eatm the operation with a fresh Qha,r'ge qf_ .
different, concentrated mitric acid and water iluted nitric acld. R §
being . obtained in the former process and { 4. The method of concentrating dilute .

65 nitric acid and acid sulfate of sodium in the | nitric acid, which consistsin constantly blow-| 130
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1n a still, mixing a charge of diluted nitric

acid with this polysulfate,
trated nitric acid from _
same temperature; discharging the concen-
trated nitric acid into a storage vessel, in-

distilling concen-

- creasing the temperature of the mass in the

- still up to such a

10

'15

H

point, that the remaining

water passes over, allowing the latter to run

off, cooling the polysulfate in the still down
to 1ts initial temperature with the aid of the

air blown through,.and repeating the opera-

‘tion with a fresh charge of diluted nitric acid.

5. The method of corcentrating diluted

nitric acid, which consists in constantly blow-

ing air through a quantity of hot polysulfate

(H,Na(S0,),) in a still, mixing a charge of |
| _ polysulfate
(H;Na(80,),), distilling concentrated nitrie

20 acid from the mixture at the same tempera- |

diluted . nitric acid with this

ing air through & quantity of hot polysulfate |

the mixture at the

Jluted nitrie acid.

ture, dischargiilg the 'concentra_;te'd, nitric acid

8

mto a storage vessel, increasing the tempera- -

ture of the massin the still

maining water, putting back the extracted
diluted nitric acid for the following ‘opera-

| , p to such a point,
that first the remaining nitric acid passes

over in a diluted state and afterward the re- 25

tion and allowing the extracted water to run-

off, cooling the polysulfate (H,Na(S0,),) in

the still down to its initial temperature with
‘the aid of the air blown ,throu%

ing the operation with a fresh charge of di-
. In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. | -
R " OTTO BAITHER
Witnesses: T
- FrANzZ HASSLACHER,
. Erwin DepPEL.
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, and repeat-
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