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To a,ZZ whom it may concern:
Be it known that I, WaLTaER FELD, 2 sub-

ject of the King of Prussia and the German
Emperor, of Hénningen-on-the-Rhine, in the
‘German Empire, have invented new and use-
ful Improvements in Processes of Recover ing

Hydrocyanic Acid, of thh the foliemng is

-a specifieation.
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In order to obtain hydm(mmm acid from
metellic eyanids, such as iron cyanids and

‘others, they have been distillod with acids,

~ but, by this process the yield of hydwﬂyamc

- decomposed so as.to yield only hydrocyame.
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acid is small and in addition te hydrocyanic

acid, products of decomposition and conden- |

sation are formed, and part of the metallic
cyanid remains- u_ndecompes,ed Hydroey-

anic aeid has also been obtained by heating
solutions of cyanids with salt solutions, but |

this process 1s applicable only to the treat-
ment of alkali or earth alkali cyanids, and
not to iron eyanids and the like.

According to my invention, metallic cy-

anids; such: as 1ron cyanids (ﬂ]k&h or earth

alkali "or other ferrocysnids,” ferricyanids,
Prussian bluae, and the like) arve mmplei;ei,r

acid by treating them while lmt in a solid or

damp state (but not in the’ form of a solu-

tion) with steam together with an’acid in
such manner that while the reaction pro-

ceeds, the reacting massis not covered by the
Such acid may be added -

hqmd or. hquids.
in form of liquors or vapors pmmdmaﬂv oy
continuously to the cyamid to be distiiled.
Instead of acids 1 may use acid salts, er such
salts us will when heated in a solid er moist
state with steam, yield aecid by decomposi-
tion. Suttable .,wuls for the purposes of my
invention are hydrochlorie, hydrebromic, Ri-
tric, sulfuric, phosphorie and silicie acid, and
suitable salts are all the acid salts of the
above mentioned acids snd thelr neutral or
basic salts with smmonta, magnesia, alu-
Mg, Manganese, Zine, Iron, copper, or lead.
The use of such salts, instead of acigde, has éhe
advantage that in the course of the reaction
no free acid 18 formed, which, U formed

follows:

mesalize o3

e

 would contanum&te the hydrecyanie amd

The reaction is complete if cven less salf 1s

‘used than is equivalent to the cyanid to be

decomposed.. "I, for emmple ATNIMOIWIN
chlorid in the presence of steam ach upon
heated Prussian biue, iron chlorid is formed
and a mixture of hyarocy&mc acid is dis-
tilled. 'Fhe 1@&10&1{}3} may he expressed as
follows:

Fe Fe, (CN),, —HSHCI _
. o¥e.Cl, + 2FeCl, -+ 18HCN.

Th,é 1ron chi@ud under the influence of
steamn, yields iror hydroxid and hydro-

chioric acid, this M,%mg upon undecomposed

eyanid. ‘This rea cflon may be expressed as

Pe,Cl, + 611,0 = Fe,(OH), + HCL.

The same reaction !:L]L‘E’h place il other of the
above mentioned saits be usad.

in order to pmvent acid vapors bemg
mixed with the bydroeyvanic acid ot the end

| of the reaction, the vapors of the acid of the

reaction are absorbed by basic compounds of
the salts emploved. This may. be accom-
plished in any suitable manner, as for in-
stance by sdding such basic co1 1pr=1_ma;= of
the s.ﬂ,it& (hydq ates. or carbonates of Mag-

‘nesia, iron exid and the like) to the reacting

mmtwe These basic substances it hea ted
w1E absorb only the vapors of the reaction
acids and net hydrocyanic acid.  The use of
such basic mmp@unds with the reacting mix-
tare will not interfere with the com pleteneb@
of the reaction, even if less acid; or less basic,

neutral, or amd salt he used thas 1 18 eqmva—'

Iem to the metallie cvanid to be decomposed.
Purt of the acid scts upoun &
pound and forms ‘the waa{lfspundmg B&it,
which then sefs upon the cvanid as herein-
heivre deseribed with regavd te ammonium
chlorid. If the acid be well niixed with the
zaid, the contamination of the
nydmayaﬁ.ﬁm aoid by the vapors of the reac-
tion acid will e pwoided, even if no basic
comapound bs ad d_,md S ambm:e described to ab-
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19
.~ the process may.be obtained by merely add-
- " 1ng . water to the reacting mixture.

‘water may conveniently carry the acids or
‘salts in solution. - But if water be used

20

ﬂ .

aorb the same. In this case also it ig possible

to complete the reaction with less acid than
is equivalent to the metallic cyanid.
The steam may be used either saturated

or superheated, and of either high or low

pressure, or-in partial vacuum. . Instead

of steam, saturated or superheated gases

containing steam may be used. The react-

ing mixture (containing the metallic cyanid

and acid or acid-yielding compound) may
be heated by heating the reaction vessel or
by passing a heated gas through the reacting

mixture or both, .

4

If the reaction vessel be heated sufficiently

to vaporize water, the necessary steam for

This

this manner, the amount employed and the

“degree of heat must be so regulated that the

reacting mixture is never covered by lig-

- uid, but merely moistened, and that the

25

water is vaporized the moment it comes. i

contact with the walls of the reaction vessel.
Instead of ecither water or steam, a com-

~ pound may- be used which will yield steam

- wher heated. Basic salts or neutral hy-

36
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- reaction,
4G,
. of working for-each case wi

drates of metals are suitable for this purpose.
Care must be taken that the chamber in |

which the reaction takes place is always
filled with steam, which, 1n addition to react-

ing a8 described, will act as a carrier for the
hydrocyarnic acid formed by the reaction.
Such carrving medium is necessary 1 order
to avoid leeal saturation of hydrocyanic

acil vapors 1n the reacting mass, which
might interfere with the completion of the

From the foregoing deseription the method
% be readily un-
derstood. 'The particular method of work-
ing, the temperature of -decomposition
(which 1n any case must be above. 100° cen-

tigrade), and the arrangement of the appa-.
~ ratus, must depend on the nature of the me-
tallic eyanid to be decomposed, the distilla-

tion agent (acid, scid salt, or acid-yielding
- salt,) used, ani the purpose for which the

50

hydrocyenic acid obtamed is to. be used.
The sa1d hydrocyanic acid may be used for
any process. It may be absorbed by hy-
drates or carbonates of alkalies or earth alka-

- lies in a solid or hiquid form, or it may be used

I

60

for the cobtainment of ferrocyanids or fer-

ricyanids or of organic nitrpgen compounds
of any cemaposition. . -
The Pollowing is an example of how the

3
L

process according to this invention may be
perforraed in the treatment of Prussian blue |

with chlorid of magnesium, but 1 do not

limit myself to these compounds, nor to

the proportions and temperatures hereafter

|

| be expressed as follows:

weight., %
| be in a dam

. D98, 408

each particular cese. The parts are by
The Prussian blue is presumed. to
state, containing about 50
per cent. of solid FeFe,Uy,,. One bundred
parts of the Prussian blue are mixed with a
quantity of magnesium chlorid, Gn.solid

crystals, or i a fused condition, or 1 con-

centrated solution) equivalent to about
twenty partsof MgCl,. A greater,or smaller,
amount does not mfluence the completeness
of the reaction, but has only an accelerating,
or retarding, influence. This reaction may

| 2MgCl, + 25,0 = 4FCL+2Mg0. -~
The reaction of the hydrochloric acid with

65 -
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the Prussian blue 1s the same. as above in-

dicated. To obitain the hydrdcexanic aecid

acid is formed, even if the mixture be warm.
~ Any suitable apparatus may be used for
the distillation of the mixture which

charged, heated and tested. For example,

a revolving apparatus which will allow con-~
tinuous working, such as is shown in the
seccompenying drawing-may be-used.

A horizontal apparatus A with a revolving

worm inside, i here shown. The apparatus
may be kept. under a slight vacuum by the

exhaust M 1 order to avold danger by escape
of hydrocyanic acid at parts of the apparatus
which may not be sufficiently tight. * The
reacting mixture is continucusiy charged at

P into one end of this apberatus; and, st the

opposite end, steam and a current of gas, tor

| example carbonic acid gas enter through the

This mixture of gas and steam 1s

nipe e.
A from 250°

preferably superheated at X to

to 350° centigrade. If superheated steam

be used, the reaction is quicker and less
steam is required and therefore the hydro-
¢yanic acid obtained will: be less diluted.
The addition of gas accelerates the carrying

off of the hydrocyanic acid.. The steam and

the reacting mixture travel in opposite direc-

tions. - Bxternal heat may be applied to tne

reaction chamber by any suitable mesns for
instance bv a geries of Bunsen burners O.

The farther the regeting mixture advances in »

will
allow the said mixture to be graduslly:

free of hydrochloric acid, five pdrts of mag- .
nesia may be added. By mixXiag,  the
agents become liquid, but no hydrocyame

35
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the apparatus, the more it is neated and

advanced to that part of the spparatus where
hydroeyame acid is distilled &t & tempera~

The speed at which the mixture besses
through the spparatus and the hesting are so
regulated that the reaction is complete be-

fore, or when the mixture arrives at the end.

where steam and gss enter. At this end of
the apparatus & discharge pipe C leads the

given, as they may be varied according to | exhausted material into a receptacle D con-

‘gives off water vapors till the mixture has

. | _ | . -129
| ture between 150° snd 350° centigrads.

125
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gen’ from coal gases and the like.

apparatus

~cyanids of alkalies, earth alkalies,

vapors and that “salt”

022,468

taining water, or a solution of magnesium
chlorid. The material, by falling into this
liquid, is cooled to such a degree that no fur-
ther reaction takes place, and in case any
undecomposed cyanid should accidentally

have remained in the mass, danger to the
operators 1s avolded. The hquid extracts

from the solid mass any magnesium chiorid
remaining undecomposed which 1sthus regen-
erated. 'The insoluble iron oxid is separated
from the liquid by filtration, or decantation,
and can be used for the extraction of eyano-
if the
process be carried on as hereinbefore de-
scribed, most of the magnesium chlorid will

be regenerated so that the reaction will be

effected at the cost only of the steam.

The gas and steam carrying the hydro-
eyanic acid leave the reaction chamber
through the (Pipe F' and enter the absorption

ratus (3. This comprises a series of
superposed chambers filled with caustic sode
which enters by the pive y. The geases are
washed by this and the nvdroeyanie aeid and
steam are absorbed, the waste gases passing

off to the exhaust M through the pipe L.

The evanid of soda solution is cellected n
the vessel H. '

The process mmay be used for the decom-
position of any metallic cyanid, also for dou-
ble eyanids for imnstance, for ferro- and ferri-
AINMONIA,
iron and other metals and bases. R

In the following claims it is to be under-

. stood that the mention of the metallic cya-

nids being in a ‘‘solid condition” meludes a
nmoist condition other than a solution; that

“steam’’ means either steam as such {super-

heated, or not,) or steam contained in a gas,

or gases, or stesun dertved from acompound

vielding steam when heated with the acid, or
salt, and that acid means acid fiquor or
" means a basic, neu-
tral or acid salt which, when heated with
steam, will vield an acid, or acid vapor.

I claim:— -

1. The process of obtaimng hydrocyame
acid from metallic evanids 10 a =olid state
which consists 1n subjecting the latter at a
temperature above 100°C. and i the presence
of steam to the action of acid and maintain-
ing the reacting mass at least in pavt above
the reaction liquid. - |

2. The process of obtaming hydrocyamece
acid from metallic cyamids 1n & sond state
which consists In subjecting the latter at a
temperatureabove 100°C. and in the presence
of steam to the action of a sale vielding acid
during the reaction and maintaining the re-
actineg mass at least in part above the re-
action lquid. :

3. The process of obtaining hydrocyamce

acid from metallic cyanids in a solid state

ik
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of steanm to the actionof acid and maintaining

the reacting mass at least in part above the

reaction liguid, absorbing the acia vapors
without affecting the hydroeyanic acid.

4. The process of obtaining hydrocyanic
acid from metallic eyanmids in & solid state
which consists in subjecting the latter at a

temperatureabove 100°C. and inthe presence

of steam to the action of a salt yielding acid
during the reaction end maintaining the re-
acting mass at least in part above the re-
action liquid, and absorbing the acid Vapors
by basic compounds of s21d salts. '

5. The process of obtaining hydrocyanic
acid fronr metallic cyanids in a sohd state
which consists in subjecting the latter at a
temperatursabove 100°C. and in the presence

of ateam o the action of acid less in propor-

tion than is equivalent to the metallic

cvanid and maintaining the reacting mass at

least in part above the reaction hquad.
8. The process of obtaining hydrocyanic
acid from metallic eyanids in a solid state
which consists 1n subjecting the iatter at a
temperature above 100°C. and inthe presence .
of steam to the action of acid intimately
mixed with said eyanid and maintaining the

reacting mass ot least in part above the re-

action hquid.

7. The process of obtaining hydrocyanic
acid from metallic cyanids in a solid state
which consists in subjecting the latter at &
temperature above 100° C. to the action of
acld and a substance yielding steam under
heat and maintaining the reacting mass at

least in part above the reactionliquid. -
8. The process of obtaining hydrocyanic

70
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acid from metallie eyanids in & sold state

‘which consists in subjecting the latter at a

temperatureabove 100°C. and inthepresence
of steam to the action of acid and maintain-

the reaction ligud. -
9. The process of obtaining hydroeyanic

acid - from metaliic eyvanids i a sohid state

which consists i subjecting the latier at a

“temperature above 100°C.and mmthepresence

of steam and cas to the action of acid and

maintaning the reacting rass at teast m

pari above the reaction bouid.

- 10. The processef-obtaining hydrocvanic
acid from metallic ¢yanids in a sohd state
which consists in subjecting the latler at a
remperature above 100°C. and mthe presence
of superheated steam to the action of acid
and maintzining the reacting mass at least 1o
part ahove the reaction liquud., -

11. The process of obtaining hydrocyanic

acidt from metallic eyanids in o solid state
which consists in subjecting the latter at a

temperasure above 100°C, and inthe presence

of superheated steam and a gas to the action
of acid and maintaining the reacting muss at

which consists in subjecting the latter at 2 | least in part above the reaction quid.

teraperature above 100°C. and inthe presence

2. The proeess of obtaining nydrecyanie

105

ing the reacting mass at least in part above

115
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acid from metallic cyanids in a solid state

which consists in subjecting the latter in a
reaction vessel to the action of acid in the
presence or steam, externally heating said
vessel during the reaction and maintaining
the reacting mass at least in part above the
reaction liquid at a temperatureabove 100°C.

' In testimony whereof I have signed my -
name to this specification in the presence of
two subscribing witnesses.” - - .
o - WALTHER FELD..

Witnesses: - N

' WoLprmar Haupr,

Henry Hasper.
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