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Be it known that T, OscAr Biréer Cari-

sox, a subject of the King of Sweden, and,

fresident of Mansbo, 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 specification.

In practice it has been found impossilile
to producé ammonium. perchlorite direcrly
from ammonitin chlorid by clecirolysis on

- aceount of the instability of ‘the intermedi-
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- 1pouivm salt in the market, and {he present.

_ingsodium percllorate

s

w“i

ate product, viz the ammonium clhilorate.
Cne has, therefore, been left to <he convar-
sion, by means 6f ammonium chlorid, of so-
diwn perchlorate, which can be produced by

electrolysis. A method of converting so-.

dinm perchlorate by means of ammonium
pitrate has also been patented, but this
method is, from a technical and economieal
point of view, inferior to the first mentioned
one. ‘ . .

. Expericnce has, however, proved that it is

.possible in practice to use for the said pur-

pose ammonium sulfate, the cheapest am-

invention has for its object a method of:pro-
ducing-‘ammonium perchlorate by convert-
‘ by means of am-
monium sulfate. . ' ‘ .

If one tries to separate mnmonium. per-
chlorate by menns of crystallization from

the Jye obfnined by adding ammonium’ sul- |
fats to-sodinin perchlorate nfter the said: lye
Lnsbeen sufficiently concentrated in any de-

sired- manner, ammoninum perchlorate will
settle on cooling the-said Jye, out at a cer-

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

~=

fate, will also crystallize, containing 10
molecyles. of water of erystallization.  On

“account of this a fresh quantity of amino-
. nium perchlorate inclosed within the sodium
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come into use in producing

sulfate will also be deposited. Tt is there-

. fore very difficult and expensive to separate

ammoninm. perchlorate ‘irom the by-prod-
uet in this-way. This fact 'which is baged
upon the known condition of.crystallization
of soditim sulfate, is evidertly the reason
why ammonium sulfate' has not hitherto
ammmonium

perchlorate,  Turther investigations have

- proved, that the greatest part of the am-

monium perchlorate has, contrary to expec-
tation, crystallized before the crystallization

#5 of the sodium sulfate takes plae, and more-

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 i3 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 temperature somewhat above 22° conti-

vade, In order to get ont the ammonium

supersaturation, at

60

66

perchlorate, which is still in the mother lig- -

unr, the latter is concentrated by boiling,
whereby waterfree sodimn sulfate deposits
while the liquor is hot and is separated be-
fore the same has become cold. In this
manner & fresh portion of ammoninm per-
chlorate is obtained, and so on. The ainmo-
nium perchlorate obtained in this way con-
tains but & 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-
monium perchlorate -can be. quantitatively
utilized-at the same time as the sodivm sul-

"fate s obtained free from water and am-
. monia.
- evaporation, the mother liquors may be em- .
- 7lorad to dissolve fresh quantities -of so-

If one should not wish to use

dium perchlorate and ammoninm sulfate.
In these operations waterfres sodium sulfate

also deposits from the solutions and is then .

removed. ]
It hag been found that, on account of the

 conditions of solubility, it is pnssible to pro-

ceed in two ways in practically making the

“vonversion. According o the first way hot

siolutions 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 tho sec- -

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

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

cause heat is' developed in the eonversion;
The greatest part of the salt deposits during

the mixing operation.. Temperature is then

nllowed to fall to about -4-22°, and ammo-
rium “perchlorate. i -separvated from ' the
xoother, liqu.~ before the sodium sulfate
with 10 molecales 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

-stanee be employed.
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advantages than . those, which are dus to-the
Tower price of ammonium sulfate, =~ ..
In tEe foregning it is stated, that cold so-
be . used -in the conversion,
wliereby steam is economized. and; further-
more, the cost of installation will be very
low as no. cvystallization cisterns are neetled
for the raw salt, which deposits directly
during the mixing operation. Further.
Inore, the use of metallic vessels is objection-
able when ammoniwm chlorid ol ammoniim
nitrate ave used as raw materials, as in this

~ease the cisterns are acted upon by the lig-
T, on. the contrary, ammonium spl-

utd.
Tate he nsed, cisterns’ of lead may for in-
The lead is in this cage

evidently protected against the action of tho

- Yiquid by a covering of lead sulfate.. When

Swhieh evidently

ammonium nitrate
£ases nre easily evolved,
depends on an intermediaio
fernation of nitrogen-chlorid (NCL). This
i nof only dangerous for the health of ‘the
men, hut also “causes a loss of valuable
:xinmmiin-nii‘rogen.' This inconvenience ig
avoided when anunonium sulfate iz wsed.

ammoninm, chlorid - or

is” msed,. nitroys

-gether

080,724’ .

Sodium nitrate and sodium chlorid will be
less soluble at lower. tpméae'mture, while so-
dium sulfate as stated above becomes more

easily soluble. ‘When. usin the old methods:

& portion of thie by-product deposits to-
with the ammonium perchlorate,
while in the present method the by-product
is doposited separately,

: Having now deseribed my invention, what
I claim as new and desire to secure by Let-
ters Patent, is: .- i o

The herein described method of produc-
ing-ammonium perchlorate which consists in
re-acting' upon-Sodiam perchlorate with am-

monium- silfate.-and crystallizing out the

Ammonium perchlorate while the tempera-
tare is not lower than 99° C., substantially
as described, - - )
" In witness whercof, I have hercunto
signed my nanie in-the presence of two sub-
scribing witnesses. - ¢ |
-OSCAR BIRGER CARLSON.
Witnesses: -~ . '

Axzy, Banuco,

Oscar Gramw.

30

35

40

4




