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Be it known that I, Oscar Brréer CaR.-

sox, a subject of the King of Sweden, and

i'esident of Mansho, Avesta, in the Kingdomn
of Sweden, have invented certain new and
useful Improvements in the Method of Pro-

“ducing Ammonium Perchlorate, of which

the following is a specifieation.

In practice it has been found impossilile
to produce ammonium perchlorate direcly
from ammonitun chlorid by elecirolysis on

~account of the instability of the intermedi-

id

ate product, viz the ammonium chlorate.
One has, therefore, been left to <he conver-
s1on, by means 6f ainmonium chlorid, of so-
ditun perchlorate, which can he produced by

electrolysis. A method of converting so-.

~dinm perchlorate by means of ammonium

N
n

- moulum salt in the market, and the present

(Wl

.possible in practice to use for the said pur-

nitrate has alto been patented, but this

method is, from a technical and economical |

point of view, inferior to the first mentioned
one. . . ‘
. Experience has, however, proved that it is

pose ammoniuin sulfate, the cheapest am-

invention has for its object a method of pro-
duecing-ammonium perchlorate by convert-
ngsodium perchlorate by means of am-
monium sulfate, - | ' k

- If one tries to separate amimmoniwm. per-

chlorate by menans of crystallization from

the Jye obtained by adding ammonium’ sul- |
fats to'sodimm perchlorate after the said:lye |
has been sufficiently concentrated in any de-.

sired- manner, ammonium perihlorate will

settle on cooling the-said lyé, nut at a cer-

- tain peint the by-product, viz sodium sul-

fate, will also crystallize, containing 10
molecules. of water of crystallization. Ou

“account of this a fresh quantity of ammo-

- nium perchlorate inclosed within the sodiwm

silfate will also be deposited. It is there-

. fore very difficult and expénsive to separate

s
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ammoniunt . perchlorate irom the by-prod-
uet I thissway. This fact 'vhich is based
upon the known condition of.crystallization
of  sodiim sulfate, is evidertly the reason
why ammonium sulfate has not hitherta
come Into use in producing ammonium
perchlorafe. Burther investigations have

. proved, that the greatest part of the am-
montum perchlorate has, contrary to expec- |

tation, crystallized before the crystallization

of the sodium sulfate takes place, and more- -

s

over that in the presence of ammonium per-
chlorate this crystallization begins, on ac-
count of phenomena of
abiout 22° Cent. instead of at 33° Cent,
Thus, there is nothing to prevent the use of
ammonium sulfate for the conversion, pro-
vided that the mother liquor is separated
from the deposited ammonium perchlorate
at g temperaturce somewhat above 92° conti-
prade.  In order to get out the ammonium
parchlorate, which is still in
unr, the latter
whereby waterfree sodinm sulfate deposits
while the liquor is hot and ‘is separated be-
fore the same has become cold. In this

supersaturation, at-
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: the mother lig-
1s concentrated by boiling,

70

manner & fresh portion of ammoninm per- -

chilorate is obtdined, and so on. The ainmeo-
nium perchlorate obtained in this way con-
tains but o small quantity of sodium sul-
fute, as the solubility of the waterfree so-
dium sulfate increases when temperature de-
creases. In the above manner the am-
e onium perchlorate -can be. quantitatively
utilized-at the same time as the sodivm sul-

fate 1s obtained free from water and am-
. monia,
-evaporation, the mother liquors may be em-
Jlored to dissolve fresh quantities -of so-

If one should not wish to wuse

dium perchlorate and ammoninm sulfate.

1 In these operations waterfree sodium sulfate
nlso deposits from the solutions and is then .

removed. |

It has been found that, on account of the
conditions of solubility, it is pnssible to pro-
ceed In two ways in practically making the

conversion. According (o the first way hot

tiolutions of ammoninm sulfate and sodium
perchlorate are mixed together—one of these
solutions may also be replaced by the cox-
responding salt in solid state—whereupon
the ammonium perchlorate deposits, when

the solution is cooled. According to thae sec--

ond way cold solutions are used ; one of these
mhy also be replaced by.solid salt. In this

-the. temiperature will rise from 35°-40° be-

cause heat 1is developed in the conversion;
1'he greatest part of the salt deposits during

the mixing operation.. Temperature is then

nilowed to fall to about 422°, and ammo-
rium perchlorate. is -sepavated from - the
raother. liqu.-» before the sodium sulfate
with 10 molecules of water of crystalliza-
tion begins to crystallize.

. The above mentioned method of produc-
ing ammonium pérchlorate also'offers other
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hitions  may

~ease the cisterns are acted
on. the contrary, ammonium spl-.

~stanee be cmployed.

whieh evidently depends on

R

advantages than those, which are due to-the
lower price of ammonium sulfate, -

In the foregaing it is stated, that cold so-
be . used -in the conyersion,
whereby steam is economized and; further-
more, the cost of installation will be very
low as no. cvystallization cisterns are neetled
tor the raw salt, which deposits directly
during  the mixing operation. Further.

more, the use of metallic vessels 18 objection- |

ihle when ammonium chlorid or ammoninm
nitrate are used as raw materials, as in this
upoen by the lig-
urd, Tf,
fate he used, cisterns” of lead may for in-
The lead is in this cage

evidently protected against the action of the

- heuid by a covering of lead sulfate.. When

ammonium nitrate
hre easily evolved,
an Imtermediaie

simoniim. chlorid  or
18 used,. nifrous gases

termalion of nitrogen-chlorid (NCL). This

aten, but also causes a

the health of the
loss of valuable
This inconvenience ig

s 0ok only dangerous for

nmonia-nitrogen.
avorded when

monium - silfate.-and
“Ammonium perchlorate
than 22° ., substantiallj_r _

ammonium sulfate is used. |

08,724 |

Sodium nitrate and ‘sodium chlorid will be
less soluble at '

lower. t,gam]%mi‘ature, while so-
dium sulfate as stated above becomes nmore

easily soluble. When using the old methods:

a portion of the by-product deposits to-

gether with the ammonium perchlorate,

while in the present method the by-product
15’ doposited separately.

- Having now deseribed my
I claim 2s new and desire to

secure by Let-
ters Patent is: o

ing ammonium perchlorate which consists in

perchlorate with am-
crystallizing out the
while the tempera-

re-acting' upon sodium

tare 1s not lower
s described, - o
" In withess whercof, I. have hereunto
signed my nanie in-the presence of two sub-
seribing witnesses, - -

- OSCAR BIRGER CARLSOX,

Wilnesses: -~
A¥EL Bimucu,
Oscar Grann.
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