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To all whom it may concern: 
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IBe it linown that I, OscAR BIRGER CARL 
son, a subject of the King of Sweden, and 
itesident of Månsbo, Avesta, in the Kingd: In 
of Sweden, have invented certain new and 
useful Improvements in the Method of Iro 
ducing Ammonium Perchlorate, of which the following is a specification. 

In practice it has been found in possille 
to produce ammonium perchlorate directly 
from ammonium chlorid by electrolysis on 
account of the instability of the intermeli 
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ate product, viz, the ammonium chlorate. 
One has, therefore, been left to the conver 
sion, by means of ammonium chlorid of so 
dili perchlorate, which can be produced by 
electrolysis. A method of converting, so-. 
dium perchlorate by means of annonium 
nitrate has also been patented, but this 
method is, from a technical and economical 
point of view, inferior to the first mentioned 
de w 

Experience has, however, proved that it is 
possible in practice to use for the said pur 
pose ammonium sulfate, the cheapest am 
imonium salt intlhe market, and the present. 
invention has for its object a method of pro 
ducing ammonium perchlorate by convert 
ing sodium perchlorate by means of am 
nonium sulfate. 
If one tries to separatc. annonium per 

chlorate by means of crystallization from 
the Jye obtained by adding ammonium sul 
fat: to sodium perchlorate after the said lye. 
has been sufficiently concentrated in any de. 
sired manner, ammonium perillorate will 
settle on cooling the said lye, 'out at a cer 
tain point the by-product, viz. sodium sul 
fate, will also crystallize, containing 10 
molecules of water of crystallization. On 
account of this a fresh quantity of ammo 
nium perchlorate inclosed within the sodium 
silfate will also be deposited. It is there 
fore very difficult and exponsive to separate 

5 ammonium. perchlorate from the by-prod 
u?t in this way. This fact which is based 
upon the known condition of crystallization 
of soditim sulfate, is evider, thy the reason 
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why ammonium sulfate has not hitherto 
come into use in producing ammonium perchlorate, Further investigations have 
proved, that the greatest part of the am 
monium perchlorate has, contrary to expec 
tation, crystallized before the crystallization 
of the sodium sulfate takes place, and more 
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over that in the presence of ammonium per chlorate this crystallization begins, on ac 
count of phenomena of supersaturation, at 
about 22° Cent, instead of at 33° Cent. Thus, there is nothing to prevent the use of 60 
armonium sulfate for the conversion, pro yided that the mother liquor is separated 
from the deposited ammonium perchlorate 
at a temperature somewhat above 22° centi 
grade. In order to get out the ammonium 65 perchlorate, which is still in the mother liq upr, the latter is concentrated by boiling, 
whereby waterfree sodium sulfate deposits 
while the liquor is hot and is separated be 
fore the same has become cold. In this 
manner a fresh portion of ammonium per 
chulorate is obtained, and so on. The animo 
nium perchlorate obtained in this way con 
tains but a small quantity of sodium sul 
fite, as the solubility of the waterfree so 
dium sulfate increases when temperature de 
cleases. In the above manner the am 
monium perchlorate can be quantitatively 
utilized at the same time as the sodium sul 
fate is obtained free from water and am 
monia. If one should not wish to use evaporation 

dissolve fresh quantities of so 
diurn perchlorate and ammonim sulfate. 
In these operations waterfree sodium sulfate 
also deposits from the solutions and is then . 
removed. 

It has been found that, on account of the 
conditions of solubility, it is possible to pro 
ceed in two ways in practically making the 
conversion. According to the first way hot 
{{olutions of ammonium sulfate and sodium perchlorate are mixed together-one of these 
solutions may also be replaced by the co 
responding salt in solid state-whereupon 
the ammonium perchlorato deposits, when 
the solution is cooled. According to the sec 
cond way cold solutions are used; one of these may also be replaced by...solid salt, In this 
the temperature will rise from 35-40 be 
cause heat is developed in the conversion, 
The greatest part of the salt deposits during 
the mixing operation. Temperature is then 
plowed to fall to about --22°, and ammo 
rium perchlorate. is separated from the 
raother liquir. before the sodium sulfate 
with 10 molecules of water of crystalliza 
tion begins to crystallize. - 
The above mentioned method of produc 

ing ammonium perchlorate also offers other 
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the mother liquors may be em- . 
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advantages than, those, which are due to the 
Jowel E. of ammonium sulfate, 
In the foregoing it is stated, that cold so 

litions may be used in the conversion, 
whereby steam is economized and, further 
unore, the cost of installation will be very 
low as no crystallization cisterns are needed 
for the raw salt, which deposits directly 
during the mixing operation, Further 
Jyore, the use of metallic vessels is objection 
able when ammonium chlorid or ammonium 
nitrate al'e used as raw matelials, as in this 
case the cisterns are acted upon by the liq 
uid. If, on the contrary, ammonium sul 
fate le used, cisterns of lead may for in 
stance be cumployed. The lead is in this case evidently protected against the action of the 
iquid by a covering of lead sulfate. When 
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almoniim, chlorid or ammonium nitrate is used, nitrous gases are easily evolved, 
which (vidently depends on an intel mediate 
f(i):?ion of nitrogen-chlorid (NC). This 
is anci? only dangerous for the health of the 
men, but also causes a loss of Yalu able :aunoia-nitrogen. This inconvenience is 
avoided when annumonium sulfate is used. 
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Sodium nitrate and sodium chlorid will be 
less soluble at lower, temperature, while so 
dium sulfate as stated above becomes more easily soluble. 
a portion of the by-product deposits to 
gether with the ammonium perchlorate, 
while in the present method the by-product is deposited separately. 
Having now described my invention, what 

I claim as new and desire to Secure by Let ters Patentis: . 
The herein described method of produc 

ing ammonium perchlorate which consists in re-acting upon sodium perchlorate with am 
monium stilfate, and crystallizing out the immonium perchlorate while the tempera 
ture is not lower than 22° C. substantially as described, 

In witness whereof, I have hereunto signed my nanie in the presence of two sub 
scribing witnesses, X. 

OSCAR, BIRGER CARf.SON. 
Witnesses: 

AXEL EIIRUCul 
OSCAR Grafin, 
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