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mation-of: mtrate of ammemum from nitric acid ‘and
animonia’ By a cheaper ‘process of ‘double’ decempem--
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Te all whom it may cemem

Be it known that we, an;s'r RUDOLF ( ‘aaeam a Sllh'*_

]ecf of the I&mg ‘of Pruaala realdmg at Uerdmgen-en-
_the- Rhme, Germany, OTTO NYDEGGER, .a .citizen " of

the Repubhe of Switzerland, residing at Uerdmgen-.
en-the—Rhme Germany, and ANTON' GOLDSCHMIDT, a

sub]ect of the Klng of Pruama reeldmg at Dusaelderf
Germany, Ihave mvented certain new and useful -Imn-
-provementsin -and- Relatmg to the Production of Ni-

trate of ‘“Ammonium;-and we do hereby declare the fol--

lewmg 10- be a full elear and exact desel 1ptlen of the
mventmn B O S L
Prevmue attempte to replace the usual pI'OCE*SH of. Ier-

tion from mtrate of soda with sulfate of ammonium
ha.ve preved uneueeeesful because the nitrate of an-

- monium produced has not pessesaed the desired purity.

Under a recent German patent (now expired) No.

149026 of February 3, 1903, the troublesome double

salt formation. of nen-deeempesed sulfate of ammonium
~ with sulfate of sodium and nitrate of sodium is lessened
by the application of a surplus of nitrate of sodium,

‘which, however, for the purpose of ecenemlcally car-
rying out the process must amount to at least one hun-

~dred per cent (100%)-of the quantity theoretically”

_necessary.” But the Letters Patent makes no state-
‘ment as to the preduetlen of pure nitrate of ammonium

- from this mixture. of pitrate of ammonium, eulfate of

sodium, and nitrate of sodium, and thue the eb]ect of
the present process 18 not attamed B -
" Another German Patent No. 166746 was eranted on

-September 8, 1903 (the corresponding U. S. Patent
No. 764251 on July 5, 1904) for a process which 1s 1m-
practicable as involving a costly artificial cooling. step
~and as being subject to the hazard of the slight acci-

~ dent of jarring which injuriously affects the reault

See page 3 line 54 et seq. of U. 8. Patent 764251.
- specification of this patent also’ dlscleaes that in this
process an unusual procedure is necessary to success-
- fully separate the aalts of aedlum from the nitrate of

" The

- ammonium.

~ " In contrast to the older preeesses above described; -
. our process makes it practically possible to carry out
‘the double decomposition smoothly, to separate sul-

- fate of sodium and nitrate of sodium as such, and .to
- gam pure nitrate of ammonium dlreetly

- The relations of solubility of the two salts of sodium |
- were examined in the presence. of nitrate ef ADMONIuMm
and the fellewmg results were obtained:

- Amixed solution of mtrate of sodium and su]fate of am—--: -_
" momum which contains at leaat twenty per cent (20?3) -

o _more nitrate of sodium. than is theereuea]ly necessary

-of aedlu u:n

‘above +35°,

t _F tﬁu]ly’ on evaporatmn to a temperature of about 114°..
1f the evaporatlen is' continued -until the solution, at

-"about 35° or at a. hlgher temperature is saturated with
nitrate of ammenmm, most ‘of the- sulfate of sodium

formed by the double decempealtlen 18 cryatalhzed
out. Thle is‘due to the prescnce of nitrate of sodium

fate of sodium still in solution. So, also, the complete

‘saturation of the solution with sulfate of sodium, which
always exists during the cooling, tends to crystallize out.
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'nc,a:rly to saturation, in the solution. which not only
causes the double decempo sition to preceed smoothly
“but effects the (ryetalh?atwn of the sulfate of sodium.
Now, “this solution at a temperature near the point
“of ervatal]matlen ef nitrate ‘of ammemum——whlr h
| takes plaee aceerdme to the extent of evaporation, at
| ‘about 35°or'even at a higher tempe1 aturemcrystalhzes- )
gut ‘quantities of nitrate of sodium’ sufficient for the
SuCCess of the process, and a further portion of sulfate
~For, 1n plepeltmn to the amount of the
“surplug of n1t1ate of sodium, as well as in proportion to
"the hercinbefore mentiencd deﬂ*iee of evaporatlen and
‘the conce ntlatlen ol nitrate of ammonium in cennectlen
therewith, when the hot solution' is cooled off,
about 50° or even at a higher temperatme cemplete'
saturation of the solution with nitrate of sodium ensues,
which, besides the cooling, tends to separate the sul- .

65

70

80

the  nitrate of sodium. ‘This action is so noticeable -

that considerably more nitrate of sodium is eryatalllzed

‘than would be. expected from its: solubilty in water.
‘The portion of the sulfate of sodium and of the nitrate

of sodium which has been cystallized in the manner

__deserlbed by mutual salting out from hot solutions
supersaturated with both soda salts, are then removed
‘The portion of the soda salts still in

from the solution.
selatlen therein haa as haa been found furthermeve

‘the desirable effect that far more nitrate of ammonium
‘remains dissolved in the hot solution than would be ex-
~pected from its solubility in water.
“when the temperature falls below +30°, less nitrate
of ammonium remains in solution than corresponds to
From these relations of solu-
bility there appeared a means of effecting a large yield
“of nitrate of ammonium, by applying termperatures -
as aboveé indicated, for the separation of
the salts of seda from the solution almost saturated with -

its solubility in water..

nitrate of ammonium, and using temperatures belew

+35%for the separation of the nitrate of ammonium. ~
The selutlen almost saturated with nitrate of am-
| monium at 35° or al} a_higher, temperature would,
“during the ceolmg, permlt solid soda’ salts. to be Crys-
‘tallized out as well as much nitrate of ammomum,
. but as the mduatry ef &xpleawea demands a very pure .

On the ether hand,
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nitrate of ammeonium, tlus invention aims at procur- .

. fm' douhle decemmltm yleldsmlfnteof aodlum plen— [ mg pum mtrate of ammom-m du'ect.ly from the hot



D +20°—-—rema111 m solutmn
small scale it can be determmed how much water 1s.

30 the solution is cooled off to nearly 70°.

[

o solutmn Such a pure product is secured in this |
| - process by adding so much-water to the warm solution
- before cooling that the soda salts at the temperature
to which they are cooled off—for example, at say

“necessary to keep the nitrate of ammonium free from
the crystallization of the soda salts. It generally

sufficestoadd from One—ﬁfth to one—seventh of the welght -
1 0 _of the solution. ~ . |

The same . success is not attamed When impure ni-
trate of ammonium is re-crystallized, as is intended,
for example, in the German Patent 166,746, masmuch

- as i the. résultant i impure solptlon a large portwn of
15 tlle nitrate of qmmomum remams dlssoh ed. '

The process of this invention is illustrated in the
following emmple 645 parts .of .nitrate of sodium (of

~which ‘?a% 1S surplus) and 400 parts of suliate of ain-
- monium are. heated ‘with 800 parts of water, so that
20 a complete double decomposmon can take place.
- mixturé must then be evaporated until a sample of

~ the solution, filtered off from the separated sulfate of
sodium, on cooling to about 70° begins to separate
nitrate’ of ammonium. The technical &.eparatmn of

25 sulfate of sodium from the’ solutlon 18 famhtated how-
| ever, if the solution is filtered even hefore this con-

centration is reached. for instance; when it shows a
" hoiling point of about 118°,

"When the desired comentratmn has been attalned
In this case
it is already saturated with nitrate of sodium at about
80°. After the crystallized nitrate of sodium -and

suliate of sodium have heen removed from the solu-

By experiments. on a

w ith the former at a temperature over about 49°
ing this solution to the temperature of about 33° C‘ Just

The

‘solution to about 15

334_;5-13

tlon, the ]atter is mlxed with so much water that, on
further cooling off, to raom—temperature +15° to 20°,
the soda salts remain in solution.
ample, about 16 parts of water are added to 100 parts

of the solution obtained, in order to attain this end.

The solution thus dlluted 13 then cooled - off to the

desired temperature during which about 40% of the
‘nitrate of ammonium in the solution is separated iree

from soda salts, - By “covennﬂ'” with a solutlon of

yields 25 to 30% of the theoretical amount of 1thls salt
and the purity of the product is 99 to 100% |

1 claim as my invention -
The  process of producing.

consists in addmﬂ' nitrate of sodium to a solution of sul-
fate of ammonium until the mixture is supmsatmated
. cool-

above. the saturation point of nitrate of ammonium, there-
by ‘erystallizing out most of the sodinum sulfate and sodium

nitrate drawing off the solution from the cnstalhzed S0~
dinm %dlts, adding water equal to almut one-fifth to one-
seventh the weight of the solution, to keep the soda salts

dissolved during the 1emaind31 of the process, cﬁolmg this
to 20° (. thereby erystallizing out
the ammonium mtmte and removing the mtmte of am-
monium which has crystalllzed out. S

. In testimony whereof we have si"ned our names to thls

spemﬁcatlan in the presence of two subsmihmﬂ' witnesses

"ERNST RUDOLF CASPARL.
| OTTO NYDEGGIEIR.
| -'_ANT.ON GOLDSCHMIDT, °
“ltne&ses . .
W. BRUCE W mmcn
MARGARET WALLACE.

In the present ex-

pure mtlafe of ammﬂnium-
from nitrate of sodmm and sulfate of ammonium, w hich -
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_nitrate of ammonium, the same is liberated from the
solution. The nitrate of ammonium thus produced
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