ALKALI CYANI DE GRANULES AND PROCESS FOR THE PREPARATI ON THERECOF Thes7r-o x>
i-fivention relates to hew al kali netal cyani de granul es based on sodi um
cyani de or potassium cyani de,. whose particles are substantially spheri cal
and which are characterised by extraordinary properties as conpared wth

previ ously known granul es, including mninmal abrasion and a greatly reduced
tendency to cake, and a process for preparing the granul es.

The Title of the invention is:

Alkali metal cyanide granulates and a process for their
preparation
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Description

The invention relates to new alkali metal cyanide granulates
based on sodium cyanide or potassium cyanide, whose

10 particles are essentially spherical and which are
characterised by extraordinary properties as compared with
previously known granulates, including minimal abrasion and
a greatly reduced tendency to cake, and a process for
preparing the granulates.

15
The two alkali metal cyanide salts sodium and potassium
cyanide are used to prepare electrolytic baths and hardness

- salt baths as well as for the synthesis of organic

compounds. In addition, sodium cyanide is used in large’

20 amounts to recover gold by the cyanide leaching of ores.

Due to. their toxicity, the alkali metal cyanides mentioned
are preferably handled in the compressed form or-as low-dust
milling granulates. Sodium and potassium cyanide granulates

25 which are produced commercially on a large scale consist of
irregularly shaped particles with a particie size spectrum
which stretches between, for example, about 0.2 -and 4 mm.
Compressed products are produced ueing rotating roller
presses or ram presses. The granulates are prepared by

30 crushing the pressed discs using a milling device. The
irregulér shape of this type of granulate is the reason for
undesired dust formation during handling procedures.

- Known NaCN and KCN commercially available compressed
35 products, milling granulates and powder have a strong
tendency to agglomerate and cake on the internal surfaces of
piping, fittings and equipment made of steel or stainless
steel. The tendency to agglomerate and cake increases with
decreasing particle size and in particular with increasing
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5 Due to these difficulties, the applicant for the present
application looked for a form of supply which did not tend
to agglomerate and cake, or at least had a lower tendency to
do so. Although NaCN filter cakes which were prepared by
known methods could be converted into an approximately

10 spherical granulate and then dried, the resuiting NaCN
granulate had too low a bulk density, less than 600 g/dm’,
and the resistance to abrasion was unsatisfactory.

A further disadvantage of the previously known sodium and

15 potassium cyanide granulates was the technically complicated
process of preparation, which comprised several steps and
which started with aqueous NaCN and KCN solution
respectively. In the first step, the alkali metal cyanide is
crystallised out of solution, this being performed, for

20 example, in a vacuum crystalliser. The crystallised product
is separated from the wmother liquor using known techniques.
After a single- or.multi-stage drying procedure, the alkali
metal cyanide powder is compacted to give a compressed
product, the latter béing crushed to give the granulate'

25 mentioned. Therefore the process requires not only a large
investment in equipment and service personnel, but the
evident tendency of NaCN and KCN to cake forces stoppages
and reduces the availability of the whole plant.

30 Glatt Ingenieurteéhnik GmbH, Weimar, describe a plant for
continuous granulation and drying, in their company document
Glatt® AGT (Feb. 92 - 3000 D (W)), which is based on the
principle of the technique also known as fluidised bed spray
granulation (see H. Uhlemann in Chem.-Ing. Technik 62 (1990)

35 no. 10, pp. 822-834) and describe its application to, inter
alia, "carbonates and cyanides". However, it is not evident
from the company document mentioned whether this refers to
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or to complex cyanides. Also, neither data on the properties

of the cyanide granulates nor the conditions of production
of the same can be gathered from the company document.

The object of the invention is thus to provide alkali metal
cyanide granulates based on sodium or potassium cyanide
which have reduced disadvantages of the commercial
granulétes described above. A further object is directed at

10 providing a method which allows the new granulates to be
prodﬁced in a simpler manner, in particular with less
complicated apparatus and fewer staff, than was the case
with the previously mentioned process.

15 Alkali metal cyanide granulates based on sodium or potassium
cyanide were found which are characterised by

(1) essentially spherical particles with smooth or
raspberry-like surface structures,

20
(ii) particle diameters in the range from at least 0.1 mm
to 20 mm for at least 99% by wt. of the granulate,
(iid) a bulk density of at least 600 g/dm?,
25 _
(iv) an abrasion of less than 1% by wt., measured in the
roller abrasion_test (TAR_abrasiqn tester from
Erweka using 20 samples, 60 wmin, 20 rpm), and
30 (v) a caking index of at most 4, measured after applying

a load of 10 kg to 100 g in a cylinder with an
internal width of 5.5 cm for 14 days.

Alkali metal cyanide granulates according to the invention
35 have in general a content of at least 80% by wt., preferably

at least 93% by wt. of sodium or potassium cyanide. In

addition to residual moisture, which surprisingly may assume
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metal carbonate, the side products mentioned in larger than
customary amounts and/or other auxiliary substances, in
order to modify certain properties of the granulate in a
deliberate manner.

10
Production of alkali metal cyanide granulates with elevated
water contents, from more than about 1% by wt. to 5% by wt.,
leads to a saving of drying energy. This type of granulate
is of economic interest if the consumer dissolves the

15 granulate in water in any case. Contrary to expectations,
granulates according to the invention with elevated water
contents are also sufficiently resistant to caking.

In the mining industry, for example, it is df interest to
20 obtain sodium cyanide with a higher sodium hydroxide content
than the customarily present 0.2 to 0.6% by wt. because
sodium hydroxide is generally added during the production of
dilute, aqueous solutions in mines. The production of sodium
cyanide granulates with an NaOH content of up to a maximum
25 of 3% by wt. presents no problems.

The other auxiliary substances may be distributed uniformly
in the individual granulate particles or they may be
distributed uniformly on the surface of the granulate

30 particles. The auxiliary substances are, for instance, anti-
caking agents,. which are suitable for further reducing the
tendency to cake of the alkali metal cyanide granulates
according to the invention, which is already reduced as
compared with the commercially available granulates. A

35 reduced tendency to cake of this type is of importance if
the granulate has to be temporarily stored in silos, in
particular in climatically humid areas. Anti-caking agents
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materi al . Here, effective means that the caking index is lower due to
the presence of the anti-caking agent than in its absence.
Granulates which contain anti-caking agent preferably have a
5 caking index of at most 3.

Suitable anti-caking agents may be selected, for example,
from the group of hydrophobic organic compounds such as Na
or K salts of higher fatty acids. Another group consists of
10 natural and synthetic silicic acids and/or silicates.
Although hydrophobic silicic acids and silicates are not
excluded, hydrophilic substances are generally preferred,
because there are then no wetting problems with the
granulate in aqueous systems. Silicates which are alkaline
15 in aqueous dispersion are particularly preferred, in
'particular (Na, Ca) silicates and sodium aluminium

silicates.

The amount used of the preferably hydrophilic silicates is

20 between 0.1 and 5% by wt. in the case of uniform
distribution within the granulate particles. Provided one or
more of the silicates is located essentially on the surface
of the granulate, the amount used is generally between 0.01
and 4% by wt., in particular between 0.1 and 2% by wt.

25 Preferred silicates have a BET surface area (DIN 66131) of
about 30 to 120 m?/g and a pH in a 5% strength aqueous
suspension of 7 to 12, in particular 9 to 12. The major
components are in the range 40 to 92% SiO,, 0 to 36% Al,0,,

2 to 22% Na,0, 0 to 6% Cao, particularly preferred silicates

30 consisting of 90 to 92% SiO,, 5 to 7% CaO and about 2% Na,O0.

The amount of organic hydrophobic agent used, such as e.g.
Na or K stearate, which are admixed with the final granulate
and are thus located essentially on the surface of the

35 particles, is 0.1 to 4% by wt., in particular 0.1 to 2% by
wt. This type of hydfophobic agent slows down the absorption
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~fluidised bed spray granulation (see H Unhlemann in Chem -1 ng.
The essentially spherical granulate particles have a smooth

5 or raspberry-like surface structure. The expression
"essentially” indicates that slight deviations from the
spherical form, for example slightly. ovoid shapes, are

included.

10 The diameter of the particles of NaCN and KCN granulate
according to the invention is essentially in the range from
at least 0.1 mm to 20 mm. The expression "essentially"
indicates that at least 99% by wt. of the granulate lies
within the range. A preferred range is between 1 and 10 mm.

15 Granulates produced by the process according to the
invention are further characterised in that the particle
spectrum is very narrow. For an average particle diameter in
the range from 2 to 9 mm, the diameter of the particles is
essentially in the range of the average particle diameter

20 plus or minus less than 1 mm, preferably plus or minus less
than 0.5 mm. ' '

The bulk density of the granulate is of technical
importance. Generally the bulk density is above 650.

. 25 Preferred granulates have a bulk density of greater than
700 g/1 to 950 g/l. In view of the toxicity of alkali metal
cyanides and thus the high investment in packaging which is
required, specialists are interested in as high a bulk -
density as possible. As already explained above, it has

30 hitherto proved difficult to produce granulates which have
ﬁhe éombination of properties in accordance with the Claims
with respect to shape and size of particles, minimal
abrasion and reduced tendency to cake and which at the same
time have a high bulk density in the desired range.

35
The caking index of the granulates according to the
invention is at most 4, preferably at most 3.
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internal width of 55 mm, placed vertically on a base, and a
10 kg load is applied by means of a ram. The loading period
is 14 days at room temperature (20 to 25°C) and atmospheric
humidity (50 to 70% relative humidity). After removing the
10 ram, the cylinder is lifted off and the caking behaviour

assessed.
Index Critexrion
15
1 completely unchanged; smooth flowing
2 some loose cohesion;
20 readily disintegrates into the original state
3 loosely moulded: mostly disintegrates under slight
finger pressure
25 4 loosely agglomerated: still disintegrates with
moderate finger pressure
5 semi-solid; no longer disintegrates under finger
pressure
30

6 firmly moulded

Granulates according to the invention are essentially

35 resistant to abrasion, wherein particles smaller than 0.1 mm
are understood to be the result of abrasion. The spherical
shape of the granulates leads to virtually no abrasion.
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ERBE0h. JPRPRTES Aot ROt FoldPTcaPBeqion HAgY | (A abrasion
tester from Erweka Apparatebau GmbH, Heusenstamm, Germany,
using a 20 g sample, 1 hour rotating at 20 rpm) is less than
1% by wt., generally less than 0.5% by wt. Abrasion of a
commercially available granulate, sieved to give particles
larger than 1lwmm, in contrast, is 2 to 3% by wt. If a
granulate prepared according to the invention is compared
with a comparable sieve fraction of a commercially available
granulate, the abrasion of the granulates according to the
invention is generally less than one tenth of the value of
the corresponding fraction of the commercially available
granulate. The good pourability of granulates according to
the invention and the high resistance to abrasion contribute

greatly to easier and safer handling.

As explained above, sodium cyanide granulate and potassium
cyanide granulate according to the invention have much
better material properties in several respects which are
relevant in practical situations, as compared with
commercially available granulates. Granulates according to
the invention are pourable and form virtually no dust during
handling, in contrast to commercially available granulates.
The granulates can be stored in silos, due to their greatly
reduced tendency to cake, and be withdrawn as needed, this-
being virtually impossible with previously known granulates.
Silo vehicles can be readily emptied and the washing-out
procedure which has hitherto been required is unnecessary.
It could not have been predicted that the material
properties in accordance with. the Claims could be combined
in'one and the same granulate. |

A process was found for preparing the alkali metal cyanide
granulates based on sodium cyanide or potassium cyanide
according to the invention which is characterised in that an
aqueous solution or suspension containing at least 10% by
wt. of alkali metal cyanide is sprayed onto a fluidised bed
consisting of alkali metal cyanide nuclei in a device for
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temperature of the fluidised bed is 90 to 350°C and

5 granulate is withdrawn from this device in a manner which is
known per se and dust which is produced is returned thereto.

The structure and method of operation of a fluidised bed
spray granulation device to be used according to the

10 invention can be found in the document cited at the
beginning. The drying gas is generally air, and either
compressed air or ambient air may be used. With regard to
the ready formation of alkali metal carbonates from the
alkali metal cyanide solution and carbon dioxide from the

15 air, the use of ambient air is preferred. The drying air
emerging from the fluidised bed spray granulator is thus
reheated, after drying, and used to operate the granulator.
The initial temperature of the drying gas is generally in
the range between 150 and 450°C, preferably above 200°C. The

20 drying gas leaves the granulator in general at a temperature
between 70 and 300°C, preferably above 110°C.

For problem-free graﬁulate formation, it is essential to
coordinate the fluidised bed temperature and the density of

25 the nuclei in the fluidised bed and the rate of spraying
with each other. The person skilled in the art will '
determine these parameters in optimising tests. The
temperature of the fluidised bed is preferably maintained
between 130 and 300°C. To produce granulates with

30 predominantly a raspberry-like structure, the fluidised bed
is generally operated at a lower temperature and higher
spray rate than to producé granulates with smooth surfaces.
If the density of nuclei is too high, particularly in the
event of too high a spray rate, there is a risk of the

35 fluidised bed breaking down due to too great a formation of

agglomerates.
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fluidised bed preferably has an NaCN or KCN content of 20 to
45% by wt., in particular 30 to 40% by wt. If desired, the
solution or suspension also contains additives and/or
5 auxiliary substances for modifying the properties in
appropriate effective amounts, these being selected in

accordance with the intended application.

The solution being sprayed onto the nuclei may be sprayed

10 into the fluidised bed from below, from the side or even
from above. It is advantégeous to use one or more spray
nozzles arranged inside the fluidised bed. Various
structural types of nozzle may be used. If the nozzles are
located above the fluidised bed, solid-cone nozzles oxr two-

15 fluid nozzles, for example, may be used, if the nozzles are
located within the fluidised bed, two-fluid nozzles with
external mixing are preferred. The amount of liquid to be
sprayed is adjusted by the person skilled in the art in such
a way that stability of the fluidised bed is maintained

20 during the spraying procedure. Here, stability is understood
to mean that the number of nuclei remains constant. If the
number of nuclei is too low, then it is increased by
introducing finely divided material from a dust separator
and/or a mill which is used to break up oversized particles,

25 for example. In the case of too high a rate of formation of
nuclei, the desired particle size is no longer
satisfactorily reached and the number of nuclei has to be

decreased.

30 Fluidised bed spray granulation may be performed either
batchwise or.continuously. Appropriate units are obtainable
commercially. In the case of batchwise operation, all of the
granulate is withdrawn from the fluidised bed after reaching
the desired particie size. A device for continuous fluidised

35 bed spray granulation normally also includes a device for
inspecting the granulate. The inspection device may be
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P y either integrated into the fluidised bed spray granulation

device or arranged outside the same.

It could not have been predicted that alkali metal cyanide
5 granulates according to the invention with the set of
properties described would be obtained by the combination of
process features in accordance with the Claims. Furthermore,
a person skilled in the art would not have expected to be
able to prepare alkali metal cyanide granulates using
10 fluidised bed spray granulation without considerable
hydrolysis to give formate and ammonia taking place, even
though moist cyanide is subjected to an elevated temperature
for a long period of time (e.g. 0.5 to 4 hours). The rate of
dissolution of granulates prepared according to the
15 invention is in the range of commercially available
granulates. This was also.surprising because when other
products are prepared by fluidiséd bed spray granulation,
such as sodium perborate monohydrate (DE-0S 28 13 326),
there is a distinct increase in time of dissolution.
20 |
The auxiliary substances for reducing the caking beha#iour,
mentioned previously in the description of the alkali metal
cyanide granulates according.to the invention, can be
incorporated in the granulates or deposited onto the surface
25 of the same in various ways. If the auxiliary substance is
. intended to be uniformly distributed in the granulate
particles, it is expedient to introduce the auxiliary
substance to the fluidised bed spray granuiator in the form
of an aqueous solution or suspension separated from or
30 already mixed with the aqueous solution which contains the
-alkali metal cyanide. In the case of a batchwise'operated
process, it is generally sufficient to spray the aqueous
solution or suspension containing auxiliary substance(s)
into the fluidised bed after granulate production has
35 largely finished, so that the auxiliary substance(s) is/are
essentially located on the surface of the granulate
particles. If the fluidised bed spray granulator is operated
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del i berate nBgpehwise embodiment. In order to keep the amount of
auxiliary substance(s), for instance anti-caking agent from

5 the silicate group, small, it is recommended that these
substances be applied essentially to the surface of the
granulate particles by spraying the granulate leaving the
fluidised bed spray granulator with either an aqueous
solution or suspension of the auxiliary substance(s) and

10 removing the water introduced in a subsequent drying step.
This process may be performed, for example, in a second
fluidised bed spray granulator or fluidised bed dryer with a
spray device in the first zone. Alternatively, the auxiliary
substance(s) may also be applied in the dry form to the

15 granulate withdrawn from the granulator, which has a
residual moisture content of up to 5% by wt., by a simple
mixing procedure for instance, followed by drying if
required.

20 In addition to the advantageous properties of the granulates
prepared according to the invention, the process has a
number of advantages. To perform the process, only a
fluidised bed spray granulator with the additive devices
which are customary for this type of plant is required, thus

25 reducing the hitherto multi-step process in principle to a
one-step process. The process according to the invention is
also distinguished by a low staffing requirement. Shut down
times due to repairs or caking up, and thus restrictions on
the availability of the plant, are much shorter than has

30 been the case with the technique used in the prior aré.

35
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Production of alkali nmetal cyanide granules with el evated water contents,
ffromnore than about 1 wt.%to 5 w.% |eads to a saving of drying energy.
This type of granule is of economc interest if the consuner dissolves the
granules in water in any case. Contrary tgﬁexpectations, granul es accordi ng
to the invention with el evated water conténts are also sufficiently

resistant tQuGadis 1 ¢4 dhe mning industry, for exanple, it is of
.interest to obtain sodiumcyanide with a higher sodi um hydroxi de content
than the customarily present 0.2 to 0.6 w. % because sodi um hydr oxi de

general | y hagrdpahs astidesk dsbdDgmt &paRi@dugtinn 2Eedi | ute, aqueous
solutions in mnes. The production of sodium cyanide granules with an NaCH

cont ent
5 The fluidising chamber of a fluidised bed spray granulator

consists of a quartz-UV glass vessel with an internmal
diameter of 150 mm and a length of 530 mm. The flow base is
a screen cloth with a mesh of 144 um. The nozzle (two-fluid
nozzle with adjustable air valves) is mounted centrally over

10 the flow base. The distance between the flow base and the
nozzle tip is 330 mm.

Upstream of the fluidising chamber is an air-heater with a
temperature regulator and air-flow controller. Downstream of

15 the fluidising chamber is a settling zone made from
stainless steel with a diameter of 300 mm. The current of
air then has the dust removed in a stainless steel cyclone.
The fine dust which separates out is . returned to the
fluidiéing chamber via a star wheel valve. A waste gas fan

20 with a maximum capacity of 500 m®;/h draws the air through
the fluidising chamber and cyclone.

To produce an initial bed capable of being readily
fluidised, NaCN nuclei with the particle sizes given in

25 Table 1 are used with the initial amount introduced being
500 g. During the stért—up procedure for the plant, the
fluidised bed is expanded, after exceeding the loosening
point for the initial nuciei, by increasing the rate of flow
of drying air (rate of flow with respect to the empty pipe

30 cross-section, ca. 3 m/s), in order to produce the-requisite
density (initial depth to start 330 to 400 mm). 40% by wt.
strength aqueous NaCN solution (ca. 23°C) is spréyed onto
the nuclei using a nozzle immersed in the fluidised bed
(atomising pressure 2 bar). The spray droplets meet the

35 floating NaCN nuclei and are distributed onto these by
spreading out. The intensive heat and material exchange in
the fluidised bed brings about rapid solidification of the
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of ‘up to a maxinum of 3 wt.% presents no probl ens. The other auxiliary
subst ances may be distributed uniformy in the individual granules or they
may be distributed uniformy on the surface of the granules. The auxiliary
substances are, for instance, anti-caking ents, which are suitable for
further reducing the tendency to cake of t al kali metal cyanide granul es

according to, fhe, Lnyentign igh.is _al r.ed szt t he

connercialIylﬁgﬁféa%}gmgagﬁupgs8rxlggdu@§%q¥gﬁgg#%§gtgicgﬁgpgﬁﬁﬁﬁﬁgi%?pe is

of inportancehefflhidijsedubed havéurther exppoded.| pfter achieving a set
diameter, fluidised bed granulation is discontinued and the

granulates are removed from the fluidising chamber.

The operating parameters and material'properties are given
in Tables 1 and 2.
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.ngﬁun@&;@pﬂm§K &fIC silicas and/or silicates. Al though hydrophobic

ates are not excl uded, hyﬂﬁophllic subst ances are
‘ed, because there are then no wetting problems with the
us systens. Silicates which are alkaline in aqueous

dlsper5|on are particula ly preferred, in-particulaf (Na, Ca) silicates and
sodiun1a|uniniun1sﬁ|kcétes. The anmount used ofg the preferably hydrophilic
silicates is bet@ﬁé nf8lland 5 w.%in the case®f pniformdistribution
w thin the granuld :]3 bne or nore of the siliGatep is |ocated
substantial |y onit® s suriace of the granules, the apount used is generally
bet ween 0. 01 andagl!m\gyt‘J I nPpartncul gr hetiveen 6.1 pnd 2 wt. % Preferred
silicates have ao@ggarfac%‘at%%?,‘([}lw@mél) ©f abput 30 to 120 nferr]/g
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partiCU|a| H—to—12 Ihe—na;or conponents are in the range 40 to 92 %
Jerr] 6 % eH]qu] 2 to 22 % Na[err]OQ, 0 to 6 % CaO
SI I | cat eﬂ!ﬁm I'E"!y ,"f) Sio2, 5to 7 % CaO and about 2 % Na20 bei ng
parti-cul The amount of organi c hydrophobi c agent_used,
such as e.g. Na or K stéarate, which is adhixed with the final g?anatésC¥nd

h I b | ] h h 4
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Patent Claims

5
1. Alkali metal cyanide granulates based on sodium
cyanide or potassium cyanide, characterised by
(i) essentially spherical particles with smooth

10 or raspberry-like surface structure,

(ii) particle diameters in the range from at least
0.1 mm to 20 mm for at least 99% by wt. of
the granulate, '

(iid) a bulk density of at least 600 g/dm®,

15 (iv) an abrasion of less than 1% by wt. measured
in a roller abrasion tester (TAR abrasion
tester from Erweka, using 20 samples,

60 min., 20 rpm) and

(v) a caking index of at most 4, measured after

20 applyiﬁg a load of 10 kg to 100 g in a
cylinder of intermal width 5.5 cm for 14
days. '

2. Alkali metal cyanide granulates according to Claim 1,

25 characterised in that they have an alkali metal cyanide

content of at least 93% by wt., a residual wmoisture
content of up to a maximum of 5% by wt. and an alkali
metal hydroxide content, wherein the alkali metal
corresponds to that in the alkali metal.cyanide, of at

30 most 3% by wt. '

3. Alkali metal cyanide granulates according to Ciaim 1 or
2, characterised in that they also contain an anti-
caking agent in effective amounts, uniformly
35 distributed in the granulate particles or essentially
on the surface of the same, and that the caking index
of the granulate is preferably a maximum of 3.
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7 noi st y roscopi c al kali netal cyanides fromthe air and reduces:

the ten te. The substantially spherical granul ate
particl es' have, r raspberry-1like surface structure. The expression
"substantially" inditat*es that slight deviations fromthe spherical form
for exanple slightly ovoid shapes, are i nél uded. The di aneter of the

particles conprising NaCN and KCN granul es according to the invention is

substantially in the
4. Alkali metal cyanide granulates according to Claim 3,

characterised in that they contain, as anti-caking
agent, a silicate which is alkaline in aqueous

5 dispersion, preferably in an amount of 0.1 to 2% by
wt., on the surface qf the granulate particles.

5. Alkali metal cyanide granulates according to one or
more of Claims 1 to 4, characterised in that the
10 average diameter of the particles is in the range'from

2 to 10 mm and the particle spectrum is in the range of
the average particle diameter plus or minus a maximum

of 1 mm.

15 6. A process for preparing alkali metal cyanide granulates
' according to Claims 1 to 5, charécterised in that an

aqueous solution or suspension containing at least 10%
by wt. of alkali metal cyanide is sprayed onto a
fluidised bed of alkali metal cyanide nuclei in a

20 device for fluidised bed spray granulation, the water
is evaporated by means of a current of drying gas,
whose initial temperature is 150 to 450°C, flowing
through the fluidised bed and the temperature of the
fluidised bed is 90 to 350°C, and granulate is

25 withdrawn from the device in a manner which is known
per se and dust which is produced is returned thereto.

7. A process according to Claim 6 for preparing alkali
" metal cyanide granulates according to Claim 5,

30 characterised in that an agqueous solution or suspen51on
containing 20 to 45% by wt., preferably 30 to 40% by
wt. of alkali metal cyanide is sprayed onto alkali
metal cyanide nuclei with a particle diameter of at
least 500 pm, wherein the temperature of the fluidised

35 bed is in the range 130 to 300°C. '
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range fromat least 0.1 mmto 20 nm The expression "substantially"

i ndi cat €s “ﬂ“wﬂm w.%of the granules lies within the range. A

preferredlunmuuﬂ“ i 1 and 10 nm G anul es produced by the process

accordi ng t'o fhe'inYentidn are further characterised in that the particle
spectrumis very narrow. For an average paPticIe di aneter in the range from -
2 to 9 mMm the dianeter of the particles is substantially within the range

of the average particle dianeter plus or mnus less than-1 mm preferably
plus or minu8.l esd pharesssaprordifige toull adens tox of, tdlmrpcirarbsed simf

hni cal i h | e i :
grantl oo have & balECaShe, LS g %é’??ﬁ%ﬁ%%‘?@?@? FRARE S o

the toxicity of aFRel plialadl mefadi evandse mmed e miwnﬁ\ﬁé’gtmmmnore
packagi ng gahi ch i gpray nozzles, preferably two-fluid nozzles, placed

inside the fluidised bed.

9. A process according to one or more of Claims 6 to 8,

characterised in that the aqueous solution or

10 suspension contains, in addition to the alkali metal
cyanide, the relevant alkali metal hydroxide in an
amount of up to 3% by wt., with reference to the
relevant alkali metal cYanide, and/or an anti-caking
agent in an effective amount, preferably a silicate

15 which is alkaline in aqueous dispersiom.

10. A process according to one or more of Claims 6 to 9,
characterised in that the granulate withdrawn from the
fluidised bed spray granulation device is subsequently

20 treated with an anti-caking agent, preferably a
silicate, by mixing the granulate withdrawn in the
presence of up to 5% by wt. of moisture,_With reference
to the alkali metal cyanide, with the anti-caking agent
which is added dry or in the form 'of an aqueous

25 suspension, and, if required, subsequent drying.
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réquiréd, specialists are interested in as high a bulk density as possible.
As al ready expl ai ned above, it has hitherto proved difficult to produce
granul es whi ch have the conbination of properties i.n accordance with the
~Clainms with respect to shape and size of particles, mninmal abrasion and
reduced tendency to cake and which at the dane tine:have a high bulk
density in the desired range. The caki ng i ndex of the granul es according
to the invention is at nost 4, preferably at nost 3.

.Alkali metal cyanide granulates and a process for their

preparation

Abstract

The invention relates to new alkali metal cyanide granulates
based on sodium cyanide or potassium cyanide and a method
10 for their preparation.

Commercially available alkali metal cyanide granulates
consist of irregular particles. Disadvantages are in
particuiar.the tendencies to form dust and to cake.
15 |
The alkali metal cyanide granulates according to the
invention demonstrate virtually no. abrasion and a reduced
tendency to cake. The granulates are charécterised.by
essentially spherical particles with particle diameters in
'20 the range 0.1 to 20 mm, a bulk density of more than
600 g/dm?®, an abrasion of less than 1% and a caking index of

at most 4.

The granulates can be prepared by fluidised bed spray

25 granulation, by spraying an aqueous solution containing
alkali metal cyanide onto alkali metal cyanide nuclei in a
fluidised bed and evaporating the water.
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8 The caking index, also called the crushing strength, is determ ned by
applying a load to the sanpl es under specific conditions and is eval uated
by using an assessnent scale. To performthis procedure, 100 g sanples are

pl aced in a tubular cylinder with holeszéﬁrr] 1 mm to allow air to escape
and an internal width of 55 mm ically on a base, and a 10 kg

| oad i ' by means of a ram The |oading period is 14 days at room
tenperature to 25[err]C) and at nospheric humdity (50 to 70%rel ative

hum di ty) é\msgm m%&.h fict-53 e oliter Bbid O Rilriimeyahils bloP ki clarid S -

caki ”9 Jﬂ sind und die sich gegeniiber vorbelannten Granufaten durch auBergewdhnliche
Engermhaﬂen darunter einen minimalen Abrieb und wesentiich verminderte Verbackungsneigung auszeichnen, sowie
ein Verlahren zur Heretellung der Granulate,

Dia beiden Allmlicyanid-Salze Natrivum- und Kaliumoyarid werden zur Hersteflung von galvanischen Bédem und
von Hirtesalzbadern sowie zur Synthese organischer Verbindungen verwendet. Dariber hinaus wird Natriumeoyanid in
groBen Mangen zur Goldgewinnung durch Cyankflaugung von Erzen eingeselzt.

10 Wegen itwer Giftigheit werden die genannten Allalicyanide bevorzugt als PreBiinge oder staubarmes Mahigranulst
gehandelt. Handelsibliche, groftechnisch hergestelite Natrium- und Kaliumeyanid-Granulate bestehen aus unregel-
masig geformten Teilchen mit einem Tellchenspekirum, das sich beisplalewsise zwischon eiwa 0,2 und 4 mm erstreckt.
Die Preflinge werden mit rotieranden Walzenpressen ader mit Stampelpressen erzeugt. Die Granulate werdan durch
Zerideingvung dar PreBlinge mittels siner Mahivorrichtung hergestelit. Dis unrageimaBige Form darartiger Granulate ist

15 die Ursacha von unarwinschter Staubbildung withrend der Handhabung.

Die belannten NaCN- und KCN-Handelsiormen PreBlinge, Mahigranulat und Pulver neigen stark zum Verkiumpen
und zum Anbacken an den Innenfiachen von Fohrisiiungen, Armaitsren und Apparaten aus Stahl oder Edalgtahl. Die
Neigung zum Veridumpen und Anbacken nimmt mit abnehmender KorngrdBe und insbesondere zunehmender Feuchte
und Belastung 2u-und macht die Handhabung, wie Lagern in Silos, Dosieren und Férdern, schwierig und aufwendig.

20 Wegen dieser Schwierigksiten wurde von der Anmelderin der vorliegenden Anmeldung nach einer Lisferform
gesucht, dia nicht oder zumindest weniger zum Veridurmpen und Anbacken neigt. NaGN-Filterkuchen, der nach
belannten Verfahren hergestelit wurde, lonnte zwar in ein elwa kugelidrmiges Granulat umgewandelt und anschiie-
Bend getrocinet warden, das resultierende NRCN-Granulat lag jedoch beim Schattgewicht mit unter 600 g/dm?® 2 nied-
rig und die Abriebfestigiceit war unbefriedigend.

25 Ein weiterer Nachteil der vorbekannten Natrium- und Kaliumeyanid-Granulate besteht in dem technisch autwendi-
gen, mehrare Stufen umfassenden Verfahren zu deren Herstellung, das van wiABtiger NaCN. bzw. KON-Losung aus-
geht: in der ersten Stufe wird das Alimlicyanid aus der Ldsung auskristaliisiert, dles 148t sich beispialoweisa in einem
Valuumbaistalier durchithren. Das auslaistaliisierte Produkt wird mittels bekannter Techniken van der Mutterdauge
abgetrennt. Nach einer ein- oder mahrstufigen Trocknung wird das Aliealicyanid-Pulver zu PreBlingen lompaldiert; ietz-

d0  tere werden zu dem genannten Granulat zerklginert. Das Verfahren erfordart somit hicht nur einen groBen Aufwand an
Apparaturan und Bedisnungspersonal, sondern die aufgezeigte Neigung vort NaCN und KCN 2u Anbackungen zwingt
zu Abstellungen und mindert die VerfOgbarkeit der Gesamtanlage.

Die DE-A 38 32 883 richtet sich aut die Herstellung von festen teilchenfarmigen Alkalicyaniden, insbesondere
NaCN, wobei HON lontinuierfich mit fein vertgilten Tropichen einer wiBrigen Alkalihydroxididsung in Kontakt gebracht

35  wird, Das Schitigewicht von nicht nachbehandeltemn Natriumcyanid liegt meist im Bereich von 0,2 bis 0.4 kg/. Das Pro-
duit kann zwar in einem Wirbebett granuliert werden, jedach lelrt dieses Dokument weder Verfahrensparameter
hierzu noch Sioffdaten des Gramulats.

. Ausdem US-Patent 4,107,274 ist belannt, die Verbackungsneigung von Nlelimetallhalogenden und solche ent-
haltesxien Gemischen durch Zugabe eines hydrophilen und/oder hydrophoben Materials, beispielsweise eines Metall-

0 silikats, in Verbindung mit einem komplexen Eisencyanki suf einen hydraxylgruppenhaitigen Triiger zu mindern. Dieses
w lehrt nicht, die Verbackungsneigung von Alialimetalicyaniien durch Zugabe von Melallsifikaten allein zu

.

In der Finmenschrift Glatt® AGT (Feb. 92 - 3000 D (W) der Firma Glatt Ingenieurtechnik GmbH, Weimar erscheint
als Anwendungszweck der dart beschriebenen Anlage zur kontinuieriichen Granufier-Trodmung, walche auf dem Prin-

45  Zzip der auch als Wirbelschicht-Sprithgranulation bezeichneten Technik (siehe H, Uhlemann in Chem.«ng. Technik 62
(1900) Nr. 10, 8. 822-834) beruht, unter anderem ,Karbonate & Zyanide™. In der genannten Firmenschrift wird aber
nicht offanbart, ob sich der Hinweis auf Aliafimetall-, Erdalkalimetall- oder Schwermatalicyanide oder auf lkomplexe
Cyanide bezieht. Auch lassen sich der Firmenschrift keine Angaben zu den Eigenschaften von Cyanid-Granulaten ent-
nehmen, Aus det genannten Firmanschtift wird ersichtiich, daB dia Sprahdose im Wirbelschichitrockner darart ange-

s ordnet ist, daB die zu versprihende Losung von oben auf die Wirbelschicht gespraht wird. Der Artikel von Uhlemann
lehrt dis Grundprinzipien der Sprihgrenulation einschiieBlich der Vetwendung von Zwelstofidisen und verschiedene
Maglichkeiten der Positioniesung derselben in der Wirbelschicht-Spriihgranulationsvorrichiung.

Nach dem in der EP-A 0 600 211 offenbarten Vertahren |aBt sich festes Natriumcyanid-Granulat mit ainem Durch-
messer des Granulats von 2 bis 6 mm in zwei Verfahrenssiufan erzougen, wobei in einer ersten Stufe elne witBrige

55 Natriumcyanididsung in einen Wirbelschichigranulator gespndht und miitels warmer Luft aus einem nachgeschalteten
zwelten Witbelschichitrockner Granult erzeugt wird; die der ersten Stule zugefGhrte Luft wird in der Wirbelschicht der
ersien Stufe auf eine Temperatur von 60 bis 90 °C abgekahit. In der zwelten Stufe wird nachgetrocknat, wobel die Zulult
gine Temperatur von 150 bis 230 °C aulweist,

£a8'd | 8asTsarTLies Ol WORd PT:4T  6661-9MS-E8



I'ndex ' Criteria 1 conpl etel y unchanged;

free-flow ng 2 sone | oose cohesi on; readily
di sintegrates into the original -~ state 3

| oosely nmoul ded:” | argel y di sintegrates under ' slight finger
pressure EP 0 600 282 B

Aufgabe der Erfindung Ist somit, Allalicyanid-Grnulate auf der Basis von Natrium- oder Kaliumeyanid zur Veria-
gung zu stellen, die die eingangs dargelegten Nachtelle handelsOblicher Granulate in vermindertem Unfang aufwei-
san. Ziklem soliten die Granulate durch eine spezifische Eigenschaftskombination gelannzelchnet sein, Eine weitere
Aufgabe richtet sich darauf, ein Verfghren aufzuzeigen, das as gestatiet, die neusn Granulate durch Wirbelschicht-

s Sprohgranulation herzustellen, wobei Vericustungsprobleme, wie sie im vorbekannten Verlahren auftraten, vermieien
. werden soliten.

Gefunden wurden Alkalicyanid-Granulete auf der Basis von Natriumeyanid oder Kaliumoyanid mi

ii) einem Teilchendurchmesser im Bereich von mindestens 0,1 bis 20 mm fr mindestens 99 Gew.-% des Granu-
10 lats,

(i) einem Schatigewicht von mindssiens 600 g/im®

{iv) einem Abrleb von weniger als 1 Gew.-%, gemessan Im Roll-Abrigbtest (Abrlebtester TAR der Fa. Erwela it

20 g Probe, 60 min 20 Wmin),

(v} einem Varbackungsindex von maximal 4, gemessen nach 14-tAgiger Belastung von 100 g in einem Zylinder der
15 lichten Weite von 5,5 cm mit 10 kg,

welche dadurch gekennzsichnet sind, daB sig

() aus im wesentlichen lugelfdrmigen Teilchen mit glatter oder himbeerférmiger Oberfidchensiruktur bestshen.

ErfindungsgemiBe Alkalicyanid-Granulate weisen im aligemeinen einen Gehalt von mindestens 80 Gew.-%, vor-

20 zugsweise mindestens 93 Gew.-%, Natrium- bzw. Kaliumcyanid auf. AuBer der Restfeuchte, weiche dberraschender-
weite einen Wert bls maximal 5§ Gew.-3% annehmen kann, vorzugsweisa aber unter 3 Gew.-% und insbesondere unter
1 Gew.+% liegt, kann das Granulat auBer rohatoff- und verfahrensbedingten Nebanprodukten, wie Allalihydroxid, Alia-
liformiat und Aliaficarbonat, die genannten Nebenprodukte in gréferer als iiblicher Menge unc/oder andere Hilfsstoffe
enthalten, um bestimmte Eigenschaften der Granulate in gezielter Weise zu verdndern.

25 Die Herstellung von Alkalicyanid-Granulaten mit erhShtem Wassergehalt, etwa oberhalb 1 Gew.-% bis 5 Gew.-%,
fibet 2u Einsparungen an Trocknungsenergie. Derartige Granulate sind von wirischafilichem Interesse, wenn der Ver-
braucher das Granuiat chnehin in Wasser aufidst. Emgegen den Etwarkungen sind auch erfindungsgeméfe Granulate
mit arhohtem Wassergehalt ausreichend varbackungsresistent.

Fir die Minenindustrie ist a5 beispielswelse von Interesse, Natriumcyanid mit hoharem Natriumhydroxid-Gehalt als

% den dblicherweise anwesenden 0,2 bis 0,6 Gew,-% zu beziehen, well bej der Herstellung verdannter, wariger Losun-
gen auf der Mine in der Regel Natriumhydreodd zugesetzt werden muB. Die Herstellung von Natriumeyanid-Granulat mit
einem NaOH-Gehalt von bis maximal 3 Gew.-% boreitet ksine Probleme.

Die anderen Hilfsstoffe kinnen gleichfarmig in den einzelnon Granulattefichen verteilt sain oder sich im wesentii-
chen gleichmaBig verteilt auf der Oberflache der Granulatteilchen befinden, Bei den Hilfssioffen handelt es sich bei-

% spialsweise um Anfibackmitel, welche geeignet sind, die Baclnelgung der srfindungsgemaBen Alkalicyanid-Granulate,
walche bereits gegentber handelsablichen Granulaten vermindert ist, weiter zu reduzieren. Eine derart verminderte
Baclmeigung ist dann vorr Wichtigheit, wenn das Granulat in Silos, insbesondlere in Mimatisch feuchten Zonen, zwi-
schengelagert werden muB. Antibackmittel kinnen in wirksamer Menge in bezishungsweise auf den Granulaten anwe-
sand sein. Wirksam bedeutet hierbel, daB der Verbackungsindex durch die Anwesenheit des Antibackmittels niedriger

40 istaisindessen Abwesenheit Antibaciamiitel enthaltende Granulate weisen vorzugsweise sinen Vierbackungsindex von
maxime! 3 aut.

Geeignete Antibackmiitel kdnnan befspielsweise ausgewihit sein aus der Gruppe hydrophobierender organischer
Verbindungen, wie Na- oder K-Salze hiherer Feltsiuren. Eine weitere Gruppe sind natiiriche und synthetische Kiesel-
séuren und/oder Sillkate. Obgleich hydrophobierte Kieselsauren und Silikate nicht ausgeschlossen werdan, werden im

4 gligameinen hydrophile Staffe bevarzugt, weil es in wafrigan Systamen damit zu keinen Benetzungsproblemen des
Granulats kommt. Besonders bevorzugt werden in wiBriger Dispersion aliclisch wirkende Sililkate, insbesondere
{Na,Ca)-sililate und Natriumaluminiumsilikate.

Die Einsatzmenge der vorzugsweise hydrophilan Silikate liegt bei gleichfdrmiger Vartellung innerhalb des Granu-
latioms zwischen 0,1 und 5 Gaw-%. Sofarn sich eines odar mehrere der Silikate im wesentlichen auf der Cbartiiche

50 dee Granulats befindet, liegt die Einsatzmengs im aligemeinen zwischen 0,01 und 4 Gew.-%, insbesondere zwischen
0,1 und 2 Gew.-%. Bevorzugte Silikate weisen eine BET-Oberfiache (DIN 66131) von etwa 30 bis 120 m/g, einen pH-
Wert siner § %igon wiBrigen Suspengion von 7 bis 12, insbesonders 8 bis 12, auf; die Hauptbestandiefle liegen im
Bereich von 40 bis $2 % Si0,, 0 bis 238 % AlO3. 2 his 22 % Nap0, 0 bis 8 % CaQ; besonders bevorzugt sind Silikate
miit 80 bis 92 % Si0y, 5 bis 7 % CaO und eiwa 2 % Naz0.

55 Die Einsaizmenge organischer Hydrophobierungsmiitel, wie z. B. Na- oder K-Stearat, welche dem fertigen Granu-
lat zugemischt warden und sich damit im wesentlichen auf der Qberflache der Telichen befinden, betragt 0,1 bis 4
Gew:-%, insbesondere 0,1 bis 2 Gew.-%. Derartige Hydrophobierungsmittal verzéigern die Feunhtigkewmdnahmeder
hygrosiopiachen Alialicyanide an der Luft und reduzigren die Varkiumpungsneigung.
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4 ' | oosely aggl onerated: still disintegrates with

noderate finger pressure 5 sem -solid; no |onger
di‘si nt egrat es under _' finger pressure 6 firmy
nmoul ded G anul es according to the invention are substantially resistant

to abrasion, wherein particles smaEPS600 28281

Die im wesentlichen kugeifrmigen Granulatielichen weisen eine glatte oder himbeerférmig strukturierte Oberfla-
che aut. Der Begriff "im wesentlichen™ zeigt an, daB geringfagige Abweichungen von der Kugeigestait, beisplelsweige
leichte Ovalformen, eingeschioasan sind, '

Der Durchmesser der Teilchen des erfindungsgemiiBen NaCN-und KCN-Granulats liegt im wesentlichen im

& Bereich von mindestens 0,1 mm bis 20 mm. Der Begriff "im wesentlichen™ bedeutet, daB mindestens 99 Gew.-% des
Granulats innerhalb des Bersichs liegen. Ein bevorzugter Bereich liegt zwischen 1 und 10 mm. Nach dem erfindungs-
gemaBen Verfahren hergestelite Granulate zeichnen sich ferner dadurch aus, daf das Telichenspeldrumn sehr schmal
ist; Bei einam mittleren Korndurchimesser im Bergich von 2 bis 9 mm liegt der Durchmesser der Teilchen im wesentli-
chen im Bereich des durchschnitifichen Teilchendurchmessers plus/minus weniger als 1 mm, vorzugsweise plus/minus

10 weniger als 0,5 mm.

Von technischer Bedeutung ist das Schiiigewicht der Granulate; meist llegt das Schitigewicht oberhalb 650;
bevorzugte Granulate weisen ein Schittgewicht von gréBer 700 ¢/l bis 950 g/l auf. In Anbetracint der Giftigkeit der Alka-
licyanide und damit des erforderlichen hohen Verpackungsaufwands istdie Fachwelt an einem maglichst hohen Schitt-
gewicht interessiert. Wie bersits Zuvor dargelegt, bereitete s bisher Schwiarigkeiten, Granulate zu erzeugen, weichs

15 die anspruchegemiBe Eiganschaftskombination beziglich der Form und GrdBe der Teilchen, des minimalen Abriebs
und der verminderten Varbackungsneigung und gleichzeitig ein hohes Schiltigewicht im erwinschten Bereich aufwal-
sen.

Der Verbagiungeindex erfindungsgemafer Granutate betragt maximal 4, vorzugewalse maximal 3.

Der Varbaclungsindex, auch als Druckfestigkeit bezeichnet, wird durch Belastung der Probe unter definierten

20 Bedingungen armittelt und anhand einer Bewerlungesiala beweriet, Zur Durchithrung werden 100 g Probe in einen
senlracht auf elner Unterlage gesteliten, rohrfdrmigen, Entiaftungsidcher (8 1 mm) aulweisenden Zylinder der lichten
Weite von 55 mm geftlit und mittels sines Stempels mit 10 kg belastet; Belastungsdauer 14 Tage bei Raumtemperatur
(20 bis 25 *0) und Raumfeuchte (50 bis 70 % relative Feuchte). Nach Enffernen des Stempels wird der Zylinder hach-
gezogen und das Verbaclungsvethaiten bewertet,

25
Index Kriterien
1 viilig unvarandert; glait rieselind
50 2 teilweise lose 2usammenhaftend; leicht in Originatzustand zerfallend
3 locker geformt; durch leichten Fingerdruck waitestgehend zerfallend
4 locier verbaclkan; mit miiBigem Fingerdruck noch zerfaliand
® 5 halblest verbacken; mit Fingerdruck nicht mehr zesfaliend
6 fest gelormt

ErfindungsgemaBe Granulate sind im wesentiichen abriebfest, wobsi als Abrigb Teilchen Keiner 0,1 mm verstan-

49 denwerdan. Die Kugetform der Granulate f0hrt prakiisch zu keinem Abrieb. Der Abrieb, gemnessen im Roll-Abriebtest -
Abriebtester TAR der Fa. Erweka Apparatebau GmbM, D-Heusenstamm anhand einer 20 g-Probe, 1 Stunde Umiauf bei
20 U/min - weniger als 1 Gew.-%, meist weniger alg 0,5 Gew.-%. Der Abrieb handels0blichen Granulats, abgesiebt auf
Teilchen grdBer 1 mm, betragt demgegentiber 2 bis 3 Gew.-%. Wird erfindungsgemiB hergestelites Granulat mit ainer.
vergleichbaren Siebfraidion handlelstbiichen Granulats verglichen, betragt der Abriab erfindungsgemaBer Granulate im

45  gligemeinan weniger als ein Zehntel des Werls der jeweiligen Fraltion des handals(blchen Granulats. Die gute Riesel-
fahigkelt erfindungsgemiiBer Granulate sowie die hohe Abriebbestindigkeit tragen wesentlich zur leichteren und siche-
ron Handhabung bei.

Wie 2uvor dargalegt, welsen erfindungsgeméBes Natriumeyanid-Granulat und Kaliumcyanid-Granulat gegenaber
handelsblichen Granulaten in mehriacher, f(r die Praxis relevanter Hingicht wesentlich bassere Stoffeigenschafian

50 auf. ErdindungsgemaBe Granulate sind rieselfithlg, und bei der Handhabung bildet sich im Gegensatz zu handelsabli-
chon Granulaten praktisch kein Staub. Die Granutate lassen sich wegen ihrer wesantiich reduzierten Verbackungsnei-
gung in Sios lagern und nach Bedarf abziehen - dies war mit varbekannten Granulaten praldisch nicht moglich. Sile-
Fahrzeuge lassen sich einfach entleeren und das bisher netwendige Auslaugen enlbrigt sich. Es war nicht vorherseh-
bar, daB sich die anspruchsgemiiBen Stoffeigenschaften in ein und dem gleichen Granulat vereinigen lassen.

55 Qefunden wurde ein Verfahren zur Herstellung erfindungsgemiBer Alkakicyanid-Granulate auf der Basis von Natrie
umcyanid oder Kaliumecyanid durch Aufsprihen einer mindestens 10 Gew.-% Alkalicyanid enthaitendien waBrigen
Lasung oder Suspension in ainer Vorrichtung zur Wirbslschicht-Sprohgranulation auf Alkaficyanid-Keime, Verdampien
des Wassers mitlels eines durch die Wirbalschicht strdmenden Trocinungsgasstroms, dessen Eingangstemperatur
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‘9 "0.1 mm are understood to be the result of abrasion. The spherical shape
of the granules leads to virtually no abrasion. Abrasion, neasured in the
roller abrasion test (TAR abrasion tester from Erweka Apparat ebau GrbH,

Heusenstamm Germany, using a 20 g Eﬁﬁﬁgﬁ gpt ation for 1 hour at 20 rpm

Is less than 1 w.% generally |ess than .% Abrasion of comercially

avai | abl mmmmmmﬁwm%mmm«ewm indh REiiOHrgna s t |,

IS 2 to des\ahfalinden Stags ivdliebesdas Aidbidmekshnzaktrat ist) dag mirndid Tamparaior dertWitbslschiche auf 110

conpar edbbioiC sinsiiipddiewd Bigelisamgodtr Sugension mittels einer oder mehrerer innerhalb der Witbelschicht
angeardneter Sprihdiisen, vorzugswaise Zweistofidasen, auf die Alkalicyanid-Keime sproht,

5 Der Aufbau und die Wirkungsweise einer erfindungsgema zu verwendendan Wirbelschicht-Sprihgranulations-
vorrichiung ist den singangs zitierten Dolasmenten zu eninehmen. Bei dem Trodknungsgas handelt es sich im allgemei-
nen um Luft, welche als Durchiuft oder Umiuft schaitbar ist. im Hinblick auf die leichte Bildung von Aliaficarbonaten aus
der Alkalicyanid-Ldsung mit Kohlendioxid der Luft wind eine Umiuftschaltung bevorzugt: Die aus dem Wirbelgchicht-
Sprahgranulator austretende Trocknungsiuft wird also nach Entwéisserung wieder auigeheizt und 2um Betrelben des

10 Granulstors genutzt. Die Eingangstemperatur des Trocknungsgases liegt meist im Bereich zwischen 150 und 480 °C,
vorzugsweise obethalb 200 °C. Das Trocknungsgas veriabt den Granulator im aligemeinen mit einer Temperatur zwi-
schen 70 und 300 °C, vorzugsweise oberhalb 110 °C.

For eine problemiose Granulathildung st wesentlich, d‘anelschlchnenpmsaMedeMasselﬁduader
Keime in der Wiibsischicht und die Sprohrate aufeinander abzustimmen, Der Fachmann wird diese Gr&iBen in Optimie-

15 rungsversuchen ermittain. Die Temperatur der Wirbelschicht wird vorzugsweise zwischen 13a und 800 °C, gehalten.
Zur Erzeugung von Granulaten mit Gberwiegend himbestformiger Struktur wird im aligemeinen bel niedrigerer Wirbel-
schicht-Temperatur und hdherer Sprihrate gearbeiet als zur Erzeugung von Granulaten mit glatter Obesfliche, Bel zu
hoher Massendichte der Keima besteht insbesonders im Falle einer 2u hohen Sprahrate die Gafahr des Zusammen-

: brechens der Wirbelschicht infolge 2u grofler Agglomerathildung.

20 Die in die Wirbelschicht einzusprohende Lisung oder Suspension weist vorzugsweiss einen NaCN-beziehungs-
weise KCN-Gehalt von 20 bis 45 Cew.<%, insbesondere 30 bis 40 Gew.-%, auf, Sofem erwinscht, enthilit die Losung
beziehungsweise Suspension zus&iziich auf den Anwendungszweck gerwhleta Zusaizstoffe und/oder Hilfsstoffe zur
Besintlussung der Eigenschaftan in jeweils wirksamer Menge.

Die wABrige Lasung oder Suspension wird mittals einer oder mehrerer innerhab der Wirbelschicht angecrdnater

25 Sprihdosen auf die Alkalicyanid-Keime gespraht. Einsetzbar sind Dasen unterschiedfichster Bauart; Zweistoffiddsen
mit AuSenmischung werden bevorzugt. Die Menge der 2u versprihenden Filsigheit wird der Fachmann derart einstel-
len, daB die Stabilitat der Wirbelschicht wihrend des Besprihens aufrechterhalten wird. Urnter Stabilitt wird hietbei
verstanden, daB die Keimzahl im wesentlichen konstant bleibt. Bel 2u geringer Kaimzah! wird diese durch Zufulr von
feintelligam Material, beispielowoise aus einem Staubabscheider und/oder einer Milhle, mittels weicher Uberkom

80 gebrochen wird, erdht. Im Falle einer zu hohen Keimbildungsrate 186t sich die WunachiorngroBe nicht mehr befriedi-

- gend erreichen, o daB die Keimzahl emiedrigt werden muB.

Die Wirbelschicht-Sprohgranulation kann sowohi diskonfinuierdich als such Iwntnumrlmh durchgefiihrt werden. Im
Handel sind snisprechends Aggregaie erhaltiich, Bel diskonfinuierlicher Fahweise wird nach Erreichen der Wunsch-
korngraBe das gesamte Grarulat aus der Withelschicht entnommen. Eine Vorrichtung zur kontinuierlichen Wirbel-

35 schicht-SprOngramulation umfaBt dblicherweise zuséizlich eine Vorrichtung zur Sichtung des Cranulats. Die

~ Sichiverrichtung kann sowehl in die Wirbeischicht-Sprohgranulationsvorrichtung integriert oder auBerhalb derselben
angeordnat sein.

Es war nicht vorhersehbar, daB durch die Kombination der anspruchsgemaBen Verfahrensmerianale erfindungs-
gemiBe Alkalicyanid-Granulate mit dem beschriebenen Eigenschattsbild erhaltiich sind. Es war ferner for den Fach-

40 mann nicht zu erwarten, da8 sich mittels Witbelschicht-Bprihgranulation Allalicyanid-Granulate herstellen lassen,
ohne daB es zu nennanswertar Hydrolyse des Cyanids zu Formigt und Ammoniak kommt, obgleich feuchtes Cyanid
dber einen langen Zeitraum (z. B. 0,5 his 4 Std.) hoher Temperatur ausgesetzt ist. Die Lisegeschwindigksit erfindungs-
gomés hargesteliter Granulate liegt im Bereich handelsablicher Granulate. Auch dies war Oberaschend, weil ¢s bel der
Herstaiung anderer Produkte durch Wirbelechioht-Sprihgranulation, wie etwa Natriumperboratmonohydrat (DE-OS 28

45 13 326), 2u einer wegsentiichen Verfdngerung der Losezeit konumt.

Die zuvor bel der Beschreibung der erfindungsgeméBen Alkalicyanid-Granulate genannten Hilfestoffe zur Vermin-
derung des Badkverhaltans lagsen sich in untarschiedlicher Weise in die Granulate einbringen oder auf der Oberfliche
derselben abscheiden. Sofemn der Milfsstoif gleichidrmig in dem Granulatiom verteilt sein soll, ist es zweckmaBig, den
Hilfsstolf in Form einer waBrigen Lisung oder Suspension getrennt oder bergits mit der Alkalicyanid enthaltenden wis-

50 rigen Lisung gemischt dem Wirbelschicht-Sprohgranulator zuzuftihren. Im Falle diskontinuiarlicher Verfahrensiahrung
reicht es im allgemeinen aus, eine dan oder die Milfesioffe enthaltende wiBrige Losung oder Suspension nach weilge-
hend beendetem Granulataubau in die Wirbelschicht einzusprihen, so daB eich der/dia Hilfsstolfe im wesentiichen auf
der Oberfliche des Granulaticorns befindet. Bei kontinuierlicher Wirbelschicht-Sprahgranuletion erfolgt die Einbringung
des/der Hiltsstotfa in gleichmaBiger Verteilung in das Granulatkorn in gleichar Welse wie bei diskontinuiericher Ausiih-

&5 rungstorm. Um die Menge an dem oder den Hilfsstoffen, etwa Antibackmittel aus der Reihe der Siliiate, niedrig zu hal-
ten, ist es emplehlenswert, diese Siofie im wesentlichen auf die Oberfiacha des Granulatiorne aufzubringen, indem
aus demn Wirbelschicht-Sprahgranulator ausgetragenss Granulat entweder mit einer wiBrigen L&sung ader Suspen-
sion des heziehwngsweise der Hilfsstoffe bespriiht und eingetragenes Wasser in einar Nachtrocknungsstufe entfernt
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from commercial ly avail able granul es, the abrasion of the granul es
according to the invention is generally | ess than one tenth of the val ue of
t'he corresponding fraction of the commercially avail able granul es. The good
fl ow properties of granules according to the invention and the high -
resi stance to abrasion contribut cEBQ&00282B10 easier and safer handling.

As expl ai ned above, sodlun1c ani de granul es and otaSS|un1c ani de granul es

accor di Wi qigse MaRnahmep FQ" Fﬂﬂf‘ﬁ“ﬂ'@?ﬁwm er al
r espect '} ° e
Comer ¢ PO s e

free-flow % 'no o ;—{;" -";; ' to

to thei &erarnge Anlagen tbllchen Zusaizanmhhmgan elhrderlmh.damrt feduzmrt sn:h das bnsher mehlstuﬁge Verfahren auf
im wesentiichen eine einziga Siufe. Das etfindungsgemiBo Verfahren zeichnet sich zudem durch einen garingen Per-
sonalaufwend aus. Reparatur- oder verbackungsbedingte Stillstandszeiten und damit Limitierung der Verfogbarkelt der

10 Aniage sind wesentlich geringer als dies bei dem in der Technik bernsizten Verfahren der Fall war.

Bailsplelo 1 bis 9
Herstallung von Natriumcyanid-Granulat

15 .
Dar Wirbelraum aines Wirbeischicht-Spriihgranulators besteht aus einem QVF-Glasschuf mit sinem Innendurch-
messar van 150 mm und einer Lange von 530 mm. Als Ansirdmboden wird ein Siebgewabe mit einer Maschenweita
von 144 pmverwendet. Die Dase (Zweisioffdiise mit verstelibarer Lulidappe) ist zentral Gher dem Anstrdmboden ange-

bracht: der Abstand zwischen Ansirdmboden und Diigenspitze betraigt 330 mm.

20 Vor dem Wirbelraum befindet sich der Lufterhitzer mit Temperaturregelung und Luftmengendrosselung. Hinter dem
Wirbelraumn befindet sich eine Beruhigungszone aus Edelsiahl mit einem Durchmesser von 300 mm. Der Lufistrom
wird danach zur Enisiaubung durch einen Edelstahizykion gafahrt. Der abgeschiedene Feinstaub wird Ober eine Zel-
lestradschiguse wieder in den Wirbelraum 2uriickgefihrt. Ein Abluftventilator mit einer maximalen Lelstung von 500
mh zisht die Luft durch den Wirbelraum und Zyidon.

25 Zur Erzielung einer gut fluidisierbaren Start-Wirbelschicht werden NaCN-Keime mit der in Tabelle 1 angegebenen
KomngroBe eingesetzt; Start-Falimenge 500 g. Bel der Inbetriebnahme der Anlage wird nach Uberschreiten des Locke-
nungspunkies der Start-Keime die Wirbelschicht durch Staigerung der Anstromgaeschwindigkeit der Troclnungsiuft
{Anstr8mgeschwindigheit bezogen auf den Leerrohrquerschnitt cg. 3 m/s) expandiart, um die geforderte Massandichie
zu arzielen (Starthohe zu Beginn 330 bis 400 mm). 40 gew.-%ige wasrige NaCN-Lasung (ca. 23 °C) wird mitels der in

so die Wibelschicht eingetauchten Diisn (Zarstivhardruck 2 bar) auf die Keime gesproht. Die Sprohiropfen treffen dis
schwabaenden NaGN-Keime und verteilen sich auf diesen durch Spraitung. Der intensive Warme- und Stoffaustausch
in der Wirbalschicht bewirkt eine rasche Verfestigung des Fldssigkeitsfiimas durch Trocknung. Wahrend des Wachsens
der Partile! wird die Wirbelschicht weiter expandiert, Nach Erveichen des Solidurchmessers wird die Witbelschichigra-
nulation abgebrochen und die Gmanulate werden aus dam Wirbeiraum entnommen.

35 Die Bofriabsparameter sowie Stoffaiganschaften folgen aus den Tabslien 1 und 2,
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greatly reduced tendency to cake, and be w thdrawn as needed, this being
virtually inmpossible with previously known granules. Silo vehicles can be
readily enptied and the washi ng-out procedure which has hitherto been
required is unnecessary. It could not have been predicted that the material
properties in accordance with the CER0Oe00282Bd be conbined in one and the
sane granular material . A process was found for preparing the alkal

nmet al cyani de granul es based on sodi um cyani de or potassium cyani de
according to the invention by sprayingggg3dqueous sol ution

Belspiel-Nr. 1 |2 |a 4 5 8 7 8% [9"
° [ Betricbeparameter: S
Lufteingangstemperatr (°C} - 250 | 150 | 150 250 230 | 230 250 | 280 | 250
Luimenge (m®y/h) ' 260 | 220 (393 | 275 | 260 | 260 | 260 | 275 | 3%0
0 | Wibelschichttemperatur (°C) 180 | so} 110 |1s0 | 150 | 130 | 180 | 180 | 180
Luftaustrittstemperatur (°C) 46| 79| 82 | 124 | 122 | 100 | 148 | 157 | 150
Einsprohmenge (V) 54 [ 68| 1138| 1383| 88 | 129 50 | 86| 54
Keimdurchmesser (mm) 05 | 14| 2 2 3 3 3| 14]|455
| sprohdauer min) 160] 85 72 | s0o | a1 28 | 1| 7|
Granulat: _
Form (H=Himbeers) (K=glatte Kuga)) | K |H | K H | H H K K [K
20 | Durchmesser (mm) : 2 2 58 45 1455|455 455|383 8
Schdtigewicht (giam®) 75 | 734 | 798 | 648 | 734 | 740 | 720 | 806 |es2

) elngocprant wurde 30 gew.-%ige NaGN-Losung
**) Gesprohit wurda ging 40 Gew.-% NaCN und 0,6 Gew.-3% eines (Ca,Na)-sifiats (Extrusil Fa. Degussa) onthaktende Sus-
2 pension aut Keime aus Beisplel 7.

50
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10 or suspension containing at |least 10 wt. % of alkali netal cyanide onto
a flkuidised bed consisting of alkali nmetal cyanide nuclei in a device for
flui di sed bed spray granul ation, evaporating the water by neans of a
current of drying gas, whose inlet tenperature is 150 to 450[err]C, flow ng
t hrough the fluidised bed and di sceposoggezsye dranules fromthe device in a
manner known per se and returning thereto any dust which arises,
characterised in that the tenperature of the fluidised bed is adjusted to
110 to 350[err] C and the aqueous sol ution or suspénsion is sprayed onto the

al kali metal cyanide.nuclei by nmeans of one or nore spray-nozzles,
. o
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l'ocated within the fluidised bed. The structure and net hod of operation
of a .fluidised bed spray granul ation device to be used according to the
invention can be found in the docunent cited at the begi nning. The drying
gas is generally air, and either throughput air or circulating air nay be
used. Wth regard to the ready fornEP060028RBtl kal i netal carbonates from
the al kali netal cyanide solution and carbon dioxide fromthe air, the use
of circul PHanapseEiche s preferred. The drying air emerging fromthe fluidised
bed spray granulator is thus reheated, after dryin and used to operate .
the gr anut-afligicyani-Eranuigieaut der Begis Mon Natrumesanidodet "8#‘9‘3 My gas is generally in

gas | caves ¢ hi TR it ool b B i bt g e B

300[err]C, preferably
(i) einem Schitigewicht von mindestens 600 g/dm®

10 {iv) einerm Abrieb von weniger als 1 Gew,-%, gemessen im Roll-Abrigbtest (Abriebtester TAR der Fa. Erwela
mit 20 g Probe, 60 min 20 U/min),

{v) einem Verbaclungsindex von maximal 4, gamessen nach 14-tagiger Belastung von 100 g in einem Zylinder
der lichten WeRe von 5,5 cm mit 10 kg,

15 dadurch nokennzelchnet.
dal! sie

'(‘l) aus im wesentfichen kugeifdymigen Teilichan mit glatter oder himbeeriérmiger Oberfiichenstruidur baste-
on.

2, Alglicyanid-Granulate nach Anspruch 1,
dadurch gekennzeichnet,
daB sie einen Alkalicyanidgehalt von mindestens 33 Gew.-%, sine Restfeuchte bis maximal 5 Gew»% und einen
Alkalihydroxidgehalt, wobei das Allalimetall demjenigen des Alkalicyanids entspricht, von maximal 3 Gew.-% auf-
25 waisen,

3. Almlicyanid-Cranulate nach Anspruch 1 oder 2.
dadwch gekennzeichnet,
daB sle zusitzlich ain Antibackmittel in wirksamer Menge, in den Granulatteilchen oder i wesentlichen auf day
30 Obaxtlache derselben gleichmagig vertellt enthalten und der Verbackungsindex des Granulats vorzugsweise max-

ma) 3 betragt.

4. Alialicyanid-Granulate nach Anspruch 8,
: dadurch gelennzeichnat,
o5 daB sie als Antibaclenittel ein in wiABriger Dispersion alkalisch wirkendes Silikat, vorzugsweise in einer Menge von
0,1 bis 2 Gew.-% auf der Oberfiache der Granulatteilchen, enthalten.

5. Alkalicyanid-Granyiate nach einem oder mehreren der Angpriche 1 bis 4,
dadurch gekennzeichnet,
© daf der mittlera Durchmesser der Teilchen im Beraich von 2 bis 10 mm und das Teilchenspeldrum im Bereich des
mittleren Teilchendurchmessers plus/minus maximal 1 mm liegt.

6. Verishren zur Hersteliung von Alkalicyanid-Granulaten gemas den Anspriichen 1 bis 5 durch Aufsprihen einer

mindestens 10 Gew.-% Alialicyanid anthalteriden wiBrigen Liisung oder Stspension in giner Varrichtung zur Wir-
4% beischicht-Sprohgranulation auf Allalicyanid-Keime, Verdampfen des Wassers mittels aines durch dle Wirbel-

schicht sirdmenden Trocimungsgasstromes, dessen Eingangstemperaiur 150 bis 450 °C betragt, und Austragen

des Granulats in an sich bekannter Weiss aus der Vorrichtung und Rickihren des anfaliendan Staubs in diese,

dadurch gekennzeichnet,

daB men die Temperatur der Wirbelschicht auf 110 bis 350 °C einstelit und die wéBrige LOsung oder Suspension
&0 mittels einer oder mehrerer innerhalb der Wirbelschicht angeordneter Sprohdidsean, vorzugsweise 2weistoffdisen’

auf die Alkaficyanid-Keime spriht.

7. Veriahron nach Anspruch 8 zur Hsmtellung von Aliglicyanid-Granulaten nach Anspruch 5,
dadurch gekennzeichnet,
&5 daf man eine 20 bis 45 Gew.-%, vorzugeweise 30 bis 40 Gow,-%, Alkalicyanid enthaltende witBrige Ldsung oder
Suspension auf Allalicyanid-Keime mit einem Korndurchmesser von mindestens 500 um spritht, wobei dia Tem-
peratur der Wirbelschicht im Bereich von 130 bis 300 °C liegt.
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above 110[err]C For problemfree granule formation, it is essential to
coordi hate the fluidised bed tenperature with the density of the nuclei in
the fluidised bed and the rate of spraying. A person skilled in the art
will determ ne these paraneters in optimsing tests. The tenperature of the
fluidised bed is preferably maint agpQWﬁz\/ﬁen 130 and 300[err]C To
produce granules with predom nantly a raspberry-
8. Verfahren nach einem oder mehraten der Anspriiche 6 bis 7,

dadurch galennzeichnet, .

daB dle wilGrige Lasung oder Suspension auBer dem Alkalicyanid das jewsilige Allalihydroxdid in einer Menge bis

3 Gew.-%, bezogen auf das jewailige Alkalicyanid, oder/und ain Antibaclamittel in wirksamer Menga, vorzugsweise

5 ein in waBriger Dispersion alkalisch wirkende Silliat enthait -

9. Verfahren nach einem oder mehreren der Angpriiche 6 bis 8,
dadurch gekennzeichnet, :
daf man aus der Wirbelschichi-Sprifigranulationsvorrichiung ausgetragenes Granulat mit einem Antibackmittel,
10 vorzugsweise einem Sililat, nachbehandett, indem man das ausgetragene Granulat in Gegenwart von bis zu 5
Gaw.-% Feuchite, bezogen auf Alkalicyanid, mitdem Antibackmittel, das trocken oder in Form einer wéBrigen Sus-
pansion zugegeben wird, mischt und, sowelt erfordertich, nachtrocknet.

Claims
15
1. Alkali metal cyanide granules based on socium cyanida or potassium cyanide with

(il) a particie diameter in the range from at least 0.1 to0 20 mm for &t least 59 wt.% of the granulos,
2 (if) & bulic density of at least 600 g/dm?,

(iv) an abrasion of less than 1 wi.% measured in & roller abrasion tester (TAR abrasion tester from Erweka,
using 20 g samples, 60 min., 20 rpm),

25 (v) a caldng index of at most 4, measured after applying & load of 10 kg o 100 g in a cylinder with an internal
width of 5.5 cm for 14 days,
characterised In that it comprises

(i) substantially spherical particles with a smooth or raspberry-like surface structure,
g0
2. Alkali metal cyanide granules according to Claim 1, characterised in that they have an alkali metal cyanide content
of at lonst 93 wt.%, a residual moisture content of up to a maximum of 5 wt.% and an alkali metal hydraxdde content,
wherein the alkali metal corresponds to that in the alkali metal cyanide, of &t most 3 wt.%.

3 3. Alkgli metal eyanide granules awording to Claim 1 or 2, characterised in that they aiso contain an anti-caking agent
in affactive amounts, uniformly distributed in the granular particles or substantially on the surface of the same, and
that the caking index of the granules is preferably a maximum of 3.

4. Alkali metal cyanide granules according to Ciaim 8, characterised in that they contain, as anti-caking agent, a sif-
40 Stg which is alkaline in aqueouss dispersion, preferably in an amount of 0.1 to 2 wt.9%, on the surface of the gran-
es.

5. Alkali mefal cyanide granitles according to one or more of Claims 1 to 4, charactarised in that the average diameter
of the particies Is in the range 2 to 10 mm and the particle size distribution is in the range comprising the average
45 particie diameter plus or minus a maximum of 1 mm.

6. A process for preparing alikali metal cyanide granules according te Claims 1 to 6 by spraying an rqueous solution
or suspension containing &t least 10 wt.% of alkali metal cyanide onto alkali metal cyanide nuclei in a device for
fiuklised bed spray-granulation, evaporating the water by means of a current of drying gas, whose inlat temperature

50 is 150 10 450°C, flowing through the fluidised bed and discharging the granules from the device in a manner known
per se and returning thereto any dust which arises, characterised in that the temperature of the fluidised bed is
adjusted to 110 1o 350°C and the agueous solution or suspensian is sprayed onto the alkali metal nuclei by means
of ona or more spray-nozzies, prefarably two-fiuid nozzles, located within the fluidised bed.

55 7. A process according to Claim 6 for preparing alkali metal cyanide granules according to Claim 5, characterised in
that an aqueous solution or suspension containing 20 to 45 wi.%, preferably 80 1o 40 wt %, of aliali metal cyanide
is sprayed onto aliali metal cyaniie nuclel with & particle diameter of at least 500 ym, wherein the temperature of
the fluidised bed is in the range 130 to 300°C,
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1 I'ike structure, the fluidised bed is generally operated at a | ower
tenperature and higher spray rate than to produce granules with snooth
surfaces. |If the density of nuclei is too high, particularly in the event
of too high a spray rate, there is a risk of the fluidised bed breaking
down due to too great a formation oFPASHI 2Bt es. The sol ution or

suspensi OE Rgi ng sj ed into the fluidised bed preferably has an NaCN or
KCN cont efit Agfoosspacdingdo qpp orgporaiol Clginm 45 7, erigee in it ﬂﬂf"@g"”‘l" % ﬁ:mhe
sol ution or “eRJHAARINANRE SHMEH R ngw 3%" pody
addi tives agil (Hionaiihink ’ or —nodl ryt ng e roper PES ese

. - (| b KIKE DASDE
bei ng gel ected-in accor

nce wth the

9. A process according fo one or more of Claims 6 o 8, characterised in that the granular material discharged from
the flidised bed spray-granulation device is subsequently treated with an anti-caling agent, prelerably a silicate,
by mixing the discharged granular material, in the presence of up to 5 wt.% of moisturs, with reference to the aliali
matal cyanide, with the anti-caking agent which Is added dry or in the form of an aqueous suspension, and, if

10 required, subsequently drying the product.

Revondications

1. Granulés ds cyahure alcalin & base de cyanurs de sodium ou de cyanure de potassium, présentant:
15
(ii) un diamétre particulaire dans la plage d'au moins 0,1 a4 20 mm pour au moins 99 % an poids du granulé,
i} un poids spécifique apparent d'au moins 800 g/dm®,
(iv) une abrasion de moins de 1% en poids, mesurée par le fest d'abrasion au rouleau (appareil d'essai d'abra-
sion TAR de I s0ci6té Erwela ave¢ un échantilion de 20 g, & 20 tours/min, perdant 60 minutes),

20 {v} un indice d'agglutination de 4 au maximum, mesuré aprés sollicitation pendant 14 jours de 100 g dans un
cylindre d'un diamétre intérieur da 5,5 cm avec 10 kg,
caractérisés ence : .
() qu'ils sont constitués de particules sensiblement sphériques de structure superficielle lisse ou en forme de
framboige.

25

2. Granulés de cyanure alcalin selon la revendication 1, caractérisés en ce quiiis présentent une teneur en cyanure
sicalin d'au moina 93 % en poids, une humigité résiduaire allant au meximum jusqu'a 5 % en pokis et une teneur
- en hydroxyde alcalin, dont lo métal alcalin correspond 2 celui du cyanure alcalin, de 3 % en poids au maximum,

% 3, Granulésde cyamire alcalin salon la revandication 1 ou 2, caractérisés en ca qu'ils contiennent en cutre un agent
antiagglutinant en quantité efficace, réparli uniformément dans les pariicules ou sensiblement & leur surface, et
findice d'agglutination du granulé est de préférance de 3 au maximum.

4. QGmnuiés de cyrnure alcalin selon la revendication 3, caractérisés en cequiils contisnnent comme agent anﬂagglu
85 tinant un silicate & offet alcalin on dispersion aqueuse, da préférence en quantité de 0,1 & 2 % en poids, & la surface
des particules de granulés. '

5. Cranulés de cyanure alcalin selon une ou plusieurs des revendications 1 & 4, caractérisés en ce que le diametre
moyen des particules so situe dans la plage de 2 & 10 mm et le specire de particules se situe dans Ia plage du
w0 diameire moyen des paricules plus ou moins 1 mm aw maximum.

6. Procédé de production de gramiés de cyanure aicalin selon les revendications 1 & 5 par pulvérisation sur des ger-
mes de gyantire akcalin d'ime solution ou d'une suspension aquause contenant au moins 10 % en pokis ds cyanure
alcalin, dana un dispositif de granufation par pulvérisation & lit tourbilionnant, évapomtion de I'sau au moyen d'un

45 courant da gaz de séchage s'écoulant & tavers le it tourbillonnant, courant dont la tampératuwre d'antrée estde 150
4 450°C, et extraction du granulé du dispositif de maniere cannue en sof et recyclage de la poussidre prociite & ce
dispositif, caractérisé en ce quion rdgle la température du lit tourbilionnant & 110 & 350°C et an pulvérise la solution
ou la suspensuin aqueuse sur les germes da ¢yanura aleglin au moyen d'une ou plusisurs buses de pulvérisation,
de préférence de busas doubles, agencées A lintérieur du Iit tourbilionnant.

7. Provédsé selon In revendication 6 pour la production de gmnulée de cyanure alcalin selon la revandication 5, carac-
térisé en ca qu'on pulvérise une solution ou LN suspension aqueuse contenant 20 & 45 % en poids, de préférence
30 & 40 % en polds, de cyanure alcalin sur des germes de cyanure alcslin ayant un diamétre particulaire d'au moins
500 pm, la température du it tourbillonnant se situant dans la plage de 130 & 300°C.

8. Procédé selon une ou plusieurs des reverxiications 6 et 7, caractérisé en ce que la solution ou la suspension
aqueuse contient, en-dehors du cyanure alcalin, I'hydraxyde alcalin respectif en quamité allant jusqu'a 3 % en
puoids, par rapport au cyanure alcalin respactif, owet un agent antiaggiutinant en quantité efficace, de préférence

"
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i ntengled WP i cati on. The aqueous sol ution or suspension is sprayed onto
theralkali metal cyanide nuclei by means of one or nobre spray nozzles
| ocated within the fluidised bed. A wide variety of types of nozzle nmay be
. used; two-fluid nozzles with external m xing are preferred. The anmount of
|IC]UId to be sprayed is adjusted Rpg skilled in the art in such a
way that stability of the fluidi sed bed I's mai ntained during the spraying
procedureunamagfﬁtahmlgh&mnmmstood to nmean-t hat the nunmber of nucl ei
remai ns substantially constant. If the nunber of nuclei is too low, then it
i S i NCr s:apesdyeldn e o Gusidursied revamdicstiont 8.4 5 arbciait 6 ¢adju'on rbifiite 18 QU eirsit iDdi- 2
dust sepapasititde gandatiorpacpuivéridtiond it wiabliomnantpardm agantiantaggiutinaionOdeqrdérahed) urpeiicdts, C| esS.
I n t He casemédngeanto tranylé exlmit, i présshosidunegotponion justius Wl en poidstdhemidités par agport au

cyanure alcalin, avec I'agent antiagglutinant, qui est ajouté & I'élat sec ou sous la forme diune suspension aqueuss,

et, pour autant que cela soit nécessaire, en séchant.

10
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-

particle size is no longer satisfactorily reached and the nunmber of Lriticid

h&s to be decreased." Fl ui di sed bed spray granulatioqéggﬁpgeﬁﬁgrforned
ei ther batchw se or continuousky. Appropriate units arke. [ | e

comrercially. In the case of batchw se -opefation, all_of Epr
material is wthdrawmn fromthe fluidised bed after réﬁ%ﬁﬁtgﬁgﬁzgggsired

particle Size. And@)'tCEYaN?BE GRANULES AND PROCESS FOR THE PREPARATION THEREOF

The'invention relates to new alkali metal cyanide granulés
. based on sodium cyanide'or_potassium cyanide, whose |
particles are substantiélly spherical and which are
characterised by extraordinary properties as compared with -
previously known grand}es, including minimal abrasion.and a
greatly reduced tendenéy-to cake, and a process for
-~ preparing the granules.

The. two alkali metal cyanide salts sodium and potassium'_

cyanide are used to prepare electrolytic baths and

hardening salt baths as well as for the synthesis of

organic compounds. In addition, sOdiqm cyanide is used in

large amounts to recover gold by cyanide leaching from
... OTES.

Due to their toxicity, the alkali metal cyanides mentioned
are preferébly handled in the compressed form or as low-
dust milling granules. Sodium and potassium cyanide
granules which are produced commercially on a large scale
consist of irregularly shaped particles with a particle
size spectrum which extends, for example, from about 0.2 to
about 4 mm. Compressed products are produced using rotating
roller presses or ram presses. The granules are preﬁéxed by
crushing the pressed discs using a milling device. The
irregular shape of this type of granule is the reason for
undesired dust formation during handling procedures.

Known NaCN and KCN commercially available compressed
products, milling granules and powder have a strong.
tendency to agglomerate and cake on the ifiternal surfaces
of piping, fittings and equipment made of steel or
stainless steel.'The'tendency to aggiomerate and cake
increases with decreasing particle size and .in particular-
with increasing humidity and applied load and makes _
handling procedures, such as storing in silos, weighing out
and transpérti?gy;gfffiééiﬁfandiekbensiﬁéf -




12 continuous fluidised bed spray granulation normally also-includes a
device for inspecting the granules. The inspection d@y ganMbe ei t her
integrated into the fluidised bed spray granul ati on device or arranged

out si de the sane. It could not have been predicte lsHEpet al
cyani de granul es according to-the inventiof wth thgﬁgggbggtg?gﬁghLLes

descri bed woul d be obt ai ned bé t e,conbiq?tion aof process f.eatures i,n

accor dance wPU¢ (5 tEEASELEH &, apRdeANG19% £ RERSSRY woul d
Plot- gave expegipid dar ilvn dldokdd forparfomi laf isupplt whyich diidreotwl esndisi ng
fluidised bedq spra ranyl ation w.t.ho i ' [

cyanide t aki (rj'fé’ ag(%. ed:a}j:]% eand1 cvgléé], Wr Caq:nsle%eéta%fd Ny o Qb t?er?ciexwf
" ' to do-so. Although NaCN filter cakes which were prepared by
known methods could be converted into approximately
spherical granules and then dried, the resulting NaCN
‘granules had too low a bulk density, less than 600 g/dm3,’

and the resistance to abrasion was unsatisfactory.

-A further disadvantage of the previously known sodium and
péfassium cyanide granﬁles is the technically domplicated _
process of preparation, which comprises several steps and

- which starts with aqueous NaCN and KCN solution’
respecti%ely. In the first step, the alkali metal cyanide
"is crystallised out of solution, this being performed,'for
exaﬁple, in a vacuum crystalliser. The crystallised product
is sepafated from the mother liquor using known techniques;

- After a single- or multi-stage drying procedure, the alkali
metal cyanide powder is comﬁécted to give a compressed '
product, the latter being crushed to give the granules
mentioned. Therefore the process requires not only a large
investment in equipment and service personnel, but the
evident tendency of NaCN and KCN to cake forces stoppages
and reduces the availability of the whole plant.

DE-A 38 32 883 provides the preparation of solid
particulate alkali metal cyanides, in particular NaCN, -
wherein HCN is continuously brought into contact with
finely divided droplets of an alkali metal hydroxide
solution. The bulk density of non post-treated sodium

- cyanide is generally in the range 0.2 to 0.4 kg/l. Although
-the product can be granulated in a fluidised bed, this
document does not disclose either the process parameters
for this or the materials characteristics of the granular
material. o



formate and afmoni a, even though nDist_cyanidE I's subjected to an el evated
tenperature for a long period of tine (e.g. 0.5 to 4 hours). The rate of .

di ssol ution of granules prepared according to the invent?ggﬁ'ﬁg hbdi N t he
range for comercially avail able granules. This was al so ré S because

g o Dot bt ot & Anoh o ot e B 0528 15 390y ﬂeﬁé@%@m@“
i-ncrease in LVﬁEPEFeHFs§®ﬁ99PGH4 diggdoges reduring &&en % dRGHSE
the caking begavhokalingethonddlpdeys and wmiktures desmdipiin tfeddidyal kal i
the granul es BALaBH08 PYGEORIG Lif: S0 PR Y S oAt e n it o B ays. 11
t he auxiliar yezaimpileneemetailnsdidedtes ha wombdmnsitiah stititha erbripleahe
granukes, it i8qpn cyanide on a hydroxyl group-containing support. This
' ' document does not disclose reducing the tendency t¢ cake of
~alkali metal cyanides by adding only metal silicates.
Glatt Ingenieurtechnik GmbH, Weimar, describe a plant for
continuous granulation and drying, in their compaﬁy .
document Glatt® AGT (Feb. 92 - 3000 D (W)), which is based
~on the principle of the technique also known as fluidised
bed spray granulation (see H. Uhlemann in Chem.-Ing.
Technik 62 (1990) no. 10, pp. 822:5834) and describe its
application to, inter alia, "carbonates and cyanides".
However, it is not evident from the company document
mentioned whether this refers to alkali metal, alkaline
earth metal or heavy metal cyanides or to complex cyanides.
Also, no data relating to the properties of the cyanide -
granules can be gathered from the company document. It is
- evident from the company document mentioned above that the
spray nozzles in the fluidised bed dryer are arranged in
such a way that the solution to be sprayed is sprayed onto
the fluidised bed from above. The article by Uhlemann '
discloses the basic, principles of spray granulation,
including the use of two-material nozzles and a variety of
possibilities for positioning the same in the fluidised bed
spray granulation device. -
According to the process disclosed in EP-A 0 600'211, solid
~ sodium cyanide granules with a diameter of 2 to 6 mm can be
produced in two process steps, wherein in a first step an
aqueous sodium cyanide so;ution is sprayed into a fluidised
bed granulator and granules are produced using warm air -
35 from a second fluidised bed granulator connected in series;
' the air supplied to the first step is cooled to a | '
=~ . temperature of 60 to 90°C in the fluidised bed in the first -



expedi ent to.introduce the auxi liary substance to the fluidised bed spray
granulator in the formof an aqueous solution or suspension separated from

or already mxed with the aqueous solution which contai ni.ﬂ*ﬁjsalé’g%i met al
13

cyanide. In the case of a batchw se operatéd process, |§g| ﬁ’r
sufficient to spray the aqueous sol ution or4suspension R Eliary

substance(s) into the i . ) i e
: . step. The material is then dried in the second step,

wherein the air supply has a temperature of 150 to 230°C.

The object of the invention is thus to provide alkali metal
cyanide granules based on sodium or potassium cyanide in
which the disadvantages of the commercial granules ~
described above are greatly reduced. In addition, the
gfanules are charaéterised by a specific combination of
properties. A further object is directed at providing a
method which allows the new granules to be produced by m
fluidised bed spray granulation, wherein problems with
incrustations, such as those which occur in previously
disclosed processes, are intended to be avoided.

Alkali metal cyanide granules based on sodium or potassium
cyanide were found with _ R

-

(ii) a particle diameter in the range from at least 0.1
mm to 20 mm for at least 99 wt.%¥ of the granules,

(iii) a bulk density of at least 600 g/dm®,

(iv) an abrasion of less than 1 wt.%,. measured in the
roller abrasion test (TAR abrasion tester from
Erweka using 20 g samples, 60 min, 20 rpm),

(v) a caking index of at most 4, measured after applying-
a load of 10 kg to a mass of 100 g in a cylinder
with an internal width of 5.5 cm for 14 days,

which are characterised in that they comprise

(i)  substantially spherical particles with a smooth or
raspberry-like surface structure.

Alkali metal cyanide granules according'to the invention
have in general a content of at least 80 wt.%, preferably



flui dised bed after granule production has largely - _finished, so that the

auxiliary substance(s) is/are substantially |ocated on ; of the
“granules. If the fluidised bed spray_granulator is opergszﬁg%ﬁggﬁuously,

i ncorporation of the auxiliary substaﬁce(é% i n uni f or REP KCEMENTISHEETNt 0
the granul es takes place in the sanme way a3 in-the-batchw se enbodinent. In
order to keep .the anmount of auxjilia substance(s)., for instance .

anti - caki ng zﬁeﬂte?srtotﬁa e I‘?%aﬁ%i%'}‘&ﬁf R‘?Feﬂés,g"r’? TRy mERded t hat

t hese subst arrki thiorapm irehb il adistuye | whideh sufpebsiglyhengy anul es by

spraying the., s _hei ' ed %EQ e 4 luidi sed bed spray
.granul at or V\A%’l el ﬁaer&g'#régq#eélfg%s%ﬁjt : n%@_s?ﬁsp%r?gj;ﬁ olfu'f hlegau-?(.l liary
-subst ance(s) puefemahhy rig;stme:'hm eF Whi¥.odnkdn r_p%rtamm_elgssirtyhmg st ep.
Thi s _process 1o e RALd Oirath1 dmaiy ATHS cdrft A BN hdd it £ o Petae Pr ay
.granul'ator or fluidised be ryer wth a spray device in the tirst zone. -
_ products which depend on the raw materials and process, .
_____ such as alkali metal hydroxide, alkali metal formate and
'alkali_ﬁetal carbonate, the side products mentioned in-
larger than customary amounts and/or other auxiliary
- substances, in order to modify certain properties of the

granules in a deliberate manner.

Production of alkali metal cjanide granules with elevated
"water contents, from more than about 1 wt.% to 5 wt.%,

_. leads to a saving of drying energy. This type of granule is
| of economie-interest if the consumer dissolves the granules
in water in any case. Contrary to expectations, granules
according to the invention with elevated water contents are

also sufficiently resistant to caking. '

In the mining indusEiy, for example, it is of interest to
obtain sodium cyanide with a higher sodium hydroxide
content than the customarily present 0.2 to 0.6 wt.%
because sodium hydroxide génerally has to be added during
the production of dilute, aqueous sOlﬁtions in mines. The
production of sodium cyanide granules with an NaOH content
of up to a maximum of 3 wt.% presents no problems. '

The other aﬁkiliary substances may be distributed uniformly
in the individual granules or they may be distributed
uniformly on the surface of theﬂgranule§. The aﬁxiliary
substances are, for instance, anti-caking agents, which are
suitable for further reducing the tendency to cake of the
alkali metal cyanide granules according to the invention,
which is already reduced as compared with the commercially
available granules. A reduced tendency to cake of this type
is of importance if the granules have to be temporarily



Al'ternatively, the auxiliary substance(s) may also be applied in the dry

formto the granules withdrawn fromthe granul ator, péRﬁé esi dual
nmoi sture content of up to 5 wt.% for instance by a sn% “

procedure, followed by drying if required. . In additi

‘advant ageous properties of the granules preﬁared accor PEQCEMENF§HEET

i nvention, the_process_ has, a_nupber ant ages e process,
only a fIU|d|§@@mﬂ% ﬁ%r%&l%?anﬁPé?%ftﬁf? 2 hk a%ﬁ???oﬁé#ﬁ gs whi ch are

customary for ¢Inmatg@e Amtp+aak1ng agqntseMaythaspredentngntbéfhcth&ﬁto

mul ti-step prog | Qg1 BLech e ce r

according to ﬂﬁg |nven oﬁfltgl!1 g‘%@?ﬁéﬁlgﬁgggb énggaﬁgga %Sﬁ% that

requi rement. S @@Mhng|h@@euuéStbowepaﬂug =1 éhkjageésncaneftﬁbg anti-

restrictions opakigogehebthihyiffitHeabkéfbe . dPanules which contain.
anti-caking agent preferably have a caking index of at

most 3.

Suitable anti-caking agents may be selected, for example,
from the group of hydrophobic organic compounds such as Na
or K salts of higher fatty acids. Another group consists of
natural and synthetic silicas and/or silicates. Although
hydrophébiq silicas and silicates are not excluded,
“hydrophilic substances are generally preferred, because
‘there are then no wetting problems with the granules in
aqueous systems. Silicates which are alkaline in agueous
dispersion are particularly preferred, in particuiar (Na,
Ca) silicates and sodium aluminium silicates. .

The amdunt used of the preferablymﬁydrophilic silicates is
between 0.1 and 5 wt.% in the case of uniform distribution
within the graﬁules. If one or more of the silicates is
located substantially on the surface of the granules, the
amount used is generally between 0.01 and 4 wt.%, in
‘particular between 0.1 and 2 wt.%. Preferred silicates have
a BET surface area (DIN 66131) of about 30 to 120 nﬁ/g and
a pH in a 5 % strength aqueous suspension of 7 to 12, in
particular 9 to 12. The major components are in the range
40 to 92 % Si0,, 0 to 36 % Al,0;, 2 to 22 % Na,0, 0 to 6 %
CaO, silicates with 90 to 92 % Si0,, 5 to 7 % Ca0 and about
2 % Na,0 being particularly preferred.

_ The amount of organic hydrophobic agent used, such as e.g.
- ~ Na or K stearate, which is admixed with the final granules
' and is thus located substantially on the surface of the
particles, is 0.1 to 4 wt.%, in particular 0.1 to 2 wt.%.
This type of hydrophobic agent slows down the absorption of "



‘much shorter than has been the case with the process used hitherto in

~industry.

Prepar ati on of sodi um cyani de granul es

14 Examp gl 3
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moisture by hygroscopic alkali metal cyanides from the air
and reduces the tendency to agglomeraté.

.The substantially spherical granulate particles have a

smooth or raspberry-like surface structure. The expression
hsubstantially“ indicates that slight deviations from the
spherical form, for example slightly ovoid shapeé,'afe
included. ' | '

The diameter of the particles comprising NaCN and KCN

. granules according to the invention is substantially in the

range from at least 0.1 mm to 20 mm. The expression
ngubstantially" indicates that at least 99 wt.% of the
granules lies within the range. A preferred range is
between 1 and 10 wm. Granules produced by the process
according to the invention are further characterised in
that the particle spectrum is very narrow. For an average
particle diameter in the range from 2 to 9 mm, the diameter
of the particles is substantially within the range of the
average particle diameter plus or minus less than 1 mm,
preferably plus or minus less than 0.5 mm. o ~
The bulk density of the granules is of technical
importance. Generally the bulk density is above 650...
Preferred granules have a bulk densi;y of greater than

700 g/1 to 950 g/l. In view of the toxicity-of'alkéli metal
cyanides and thus the high investment in packaging which is

 required, specialists are interested in as high a bulk

density as possible. As already explained above, it has.
hitherto proved difficult to produce granules which have
the combination of properties in accordance with the Claims
with respect to shape and size of particles, minimal
abrasion and reduced tendency to cake and which at the same
time have a high bulk density in the desired range.

The caking index of the granules according to the invention -
is at most 4, preferably at most 3.



"The fluidising chamber of a fluidised bed spray granul ator consists of a

guartz-UV gl ass vessel with an .internal dianeter of- 15%Op1md] t ength of -
530 mm The feeding base is a screen cloth with a nmesh ngr]nl The

nozzle (two- fluid nozzle with adjustable air valves) REPLACEMENTISHERI ral | y

over the feeding base. The distance betweerd t he feedi ng base and the_nozzle
tipis 330 nMm Upstream Qf the_fluidising chanber_is an air-heater with a
t enper at ur.e rgﬁﬁfﬁ_bFnanﬂnaFthP&ﬂpcsﬁ9}SPlE%? BERAREPGafEEEPERE f 1§ di si ng
chanber is a getérmigedopg apgiylingmasiiond essthecehmplel andieangpeici®ic300

Cycl one. The FPRGLHEERS ARGn* Bopuraraset.PYl BErEn. ARaSe B ARE T Sohisimg
chanbeér vi a’ aTet perfiheml thabvprogedusee 389 fasamples are placed in a

- tubularmqylinder'with holes (2 1 mm) to allow air to escape
and an internal width of 55 mm, placed vettically”on a
‘base, and a 10 kg load is appliéd by means of a ram. The
loading period is 14 days at room temperature (20 to 25°C)

'_and atmospheric humidity (50 to 70% relative humidity).
"After removing the ram, the cylinder is lifted off and the
caking behaviour assessed.

Index Criteria
"1 completely unchanged; free-flowing
2 . some loose cohesion;

feadily disintegrates into the original
‘state

3 loosely moulded: largely disintegrates under
slight finger pressure '

4 loésely agglomerated: still disintegrates
- with moderate finger pressure - -

5 _ - semi-solid; no longer disintegrates under
finger pressure '

6 firmly moulded

Granules according to the invention are substantially'
resistant to abrasion, wherein particles smaller than



with a maxi mum capacity of 500 nferr]/h draws the air through the
f L ui di sing chanber and cycl one. .To produce an 4n|t|al bed capable of
being readily fluidised, NaCN nuclei with the partlcle Qﬁ*pn |n Tabl e
1 are used with the initial amount introduced bei ng 500 Durln _
start-up procedure for the plant, the flui&ised bed K |EPQ§%§ ter
exceedi ng the Ioosenlng point for _the initjial nuc|ei Y |nC[eaS|§gﬁthg_

rate of "l ow &fl JiYi e HMAe¥ERERER | BYy bhe hr¢%%:b"ec?ft%b¥ﬂ§1€ﬁpt i pe
Cross-sect i OngpKericall Shapé NoPr €les g@amnéslczee&aas t@qvliﬁtﬁallﬂ?nﬁbty of

[0)
KaON Sol ut S'r% s il L#l%x%&i?ét Jragitednts The fobler wRragidnsesre
i mersed. in ttEARIabrhszmhtmmbtatoﬁremngrwebasmppaﬁabebau GinbHspr ay
drOp' ets metné@eﬁé%n%ﬁ@wuwm&n& 266g9LShb18Yt fcation for
1 hour at 20 rpm) is less than 1 wt.%, generally less than
0.5 wt.%. Abrasion of commercially available granules,
sieved to give particles larger than 1 mm,-ln contrast, is
2 to 3 wt.%. If granules prepared according to the
invention are compared with a-comparable sieve fraction
from commerciallyaavailable granules, the abrasion of ‘the
granules according to the invention is generally less than
one tenth of the value of the'corresponding fraction of tle
commercially available granules.-The good flow properties
of granules according to the invention and the high
resistance to abrasion contribute greatly to easier and )
safer handling.
As'explaihed above, sodium cyanide granules and potassium’
cyanide granules according to the invention have much
better material properties in several respects which are
relevant in practical situations, as compared with
commercially available granules. Granules according to the
invention are free-flowing and form virtually no dust
during handling, in. contrast to commercially available
'granules. The granules can be stored in silos, due to their
greatly reduced teﬁdency“to cake, and be withdrawn as
needed, this being virtuélly impossible with previously .
known granules. Silo vehicles can be readily emptied and
the washing-out procedure which has hitherto been required
. is unnecessary. It could not have been pfedicted that the .
material properties in accordance with the Claims could be
combined in one and ‘the same granular material.

A process was found for preparing the alkali metal cyanide
granules based on sodium cyanide or botassium cyanide
according to the invention by spraying an agqueous solution -



onto these by spreading out. The .intensive heat and pateri al exchange I n
the fluidised bed brings about rapid 23 AUG

15 solidification of the liquid filmdue to drying Jﬁﬂ%ﬁ of the
particles, the fluidised bed is further expanded. %EéﬁkquﬁMf' a set
di anet er,. fluidised bed granulation is diskt®ntinued and the granules are

r enoved fronlthe f1ui di si ng chanber.
' -or suspen51on containing at least 10 wE.% of alkali metal

cyanide onto a fluidised bed consisting of alkali metal

'cyanide nuclei in a device for fluidised bed spray _

. granulation, evaporating the water by means of a current of |
drying gas, whose lnlet temperature is 150 to 450°c
flowing through the fluldlsed bed and dlscharglng the
~granules from the device in a manner known per se and
returning thereto any dust which arises, characterised in’
that the temperature of the fluidised bed is adjusted to
110 to 350°C and the aquéous_sdlution.or suspension is
sprayed-onto the alkali metal cyanide nuclei by means of
one or more spray-nozzles, preferably two-£luid nozzles, ™
located within the fluidised bed..

The structure and method of operation of a fluidised bed
spray_granﬁlation device to be used according to the
invention can be found in the document cited at the -
beginning. The drying gas is generally air, and either
throughput air or circulating air may be used. With regard
to the ready formation of alkali metal carbonates from the
alkali metal cyanide solution and carbon dioxide from the
air, the use of circulating air is preferred. The drying
air emerging from the fluidised bed spray granulator is
thus reheated, after drying, and used to operate the
granulator. The initial temperature of the drying gas is
generally in the range between 150 and 450°C, preferably
above 200°C. The dtying gés leaves the granulator in _
general at a temperature between 70 and 300°C, preferably
above 110°C. | |

. For problem-free granule formation, it is essential to
coordinate the fluidised bed temperature with the density
of the nuclei in the fluidised bed and the rate of
spraying. A pe:scn skilled in the art will determine these

» .parameters in optimising tests. The temperature of the
fluidised bed is preferably maintained between 130 and
300°C. To produce granules with predominantly a raspberry-



The operating paraneters and mat eri al properties are given i.n Tables 1 and
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11 . .- REPLAGEMENT SHEFT

like structure, the fluidised bed is gerierally operated at
a lower temperature and higﬁer spray rate than to produce
‘'granules with smooth surfaces. If the density of nuclei is
too high, particularly in the evént of too high a spray

i rate, there is a risk of the fluidised bed breaking down
due to too great a formation of agglomerates.

“The soiﬁtion or suspénsion being sprayed into the fluidised -
bed preferably has an NaCN or KCN content of 20 to 45 wt.%,
in particular 30 to 40 wt.%. If desired, the solution or
suspension also contains suitable effective amounts of
additives and/or auxiliary substances for modiinng the
properties, these being selected-in accordance with the
intended application.

The aqueecus- solution or suspension is sprayed onto the
alkali metal cyanide nuclei by means of one or more spray
nozzles located within the fluidised bed. A wide &ariety of
types of nozzle may be used; two-fluid nozzles with
'\ external mixing are preferred. The amount of liquid to be

sprayed is adjusted—by a person skilled in the art in such
a way that stability of the fluidised bed is maintained
during the spraying procedure. Here, stability is
understood to mean-that the number of nuclei remains

| substantially constant. If the number of nuclei is too low,
then it is increased by introducing finely divided
material, for example from a dust separator and/or a mill
‘which is used to break up oversized particles. In the case
of too high a rate of formation of nuclei, the desired
Iparticle size is no longer satisfactorily reached and the
number 6f nuclei has to be decreased. _

Fluidised bed spray granulation may. be pgrformed either
batchwise or contlnuously. Appropriate units are obtainable
‘commercially. In the case of batchwise operation, all of
the granular material is withdrawn from the fluidised bed
after reaching the desired'particle size. A device for |
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continuous fluiaised_bed-spray granulation normally also
includes a device for inspecting»thé”gfénulesJ The
inspection device may be either integrated into the
fluidised bed spray granulation device or arranged outside
the same. | '

It could not have been predicted that alkali metal cyanide
granules according to the invention with the set of -
properties described would be obtained by the combina;ion
of process features in accordance with the Claims. -
Furthermore, a person skilled in the art would not.have
expected to be able to prepare alkali metal cyanide
granules'using fluidised bed spray granulation without
considerable hydrolysis of the cyanide taking place to give
formate and ammonia, even though moist cyanide is subjected
to an elevated temperature for a long period of time (e.q.
0.5 to 4 Hours). The rate of dissolution of granules
prepared according to the invention is within the range for
commercially available grahuies. This was also surprising
because'when other products are_prépared by fluidised bed

‘spray granulation, such as sodium perborate monohydrate

(DE-OS 28 13 326), there is a distinct increase in time of
dissolution.

The auxiliary substances for reducing the caking behaviour,
mentioned previously in the description of the alkali metal
cyanide granules according to the invention, can be
incorporated in the granules or deposited onto the surface
of the same in various ways. If the auxiliary substance is
inteénded to be uniformly distributed in the granules, it is
expedient to introduce the auxiliary substance to the
fluidised bed spray granulator in the form of an aqueous
solution or suspension separated from or already mixed with
the agueous solution which contains the alkali metal
cyanide. In the case of a batchwise operated process, it is
generally sufficient to spray the aqueous solution or
suspension containing auxiliary substance(s) into the



1. Akali netal cyanide granUiés based on sodi um cy3 ggy
tpot assi um cyanide with (i) a parti cI e %rm the range

fromat - _ least 0.1 to 20 mm for
:the granul es,’ (tii) ©~ a bulk density of Qkﬁﬁﬁggﬁgg%%Hg n[erﬂ

(iv) an abrasion of-less than 1 wt.% rgasured in REPLACEMENT SHEET a

roller abrasi on tester (TAR abrasion _ tester fron1Ermeka
usi ng 20 g sdiptictised bed after granule productlon has largely -

finished, so that the auxiliary substance(s) 1s/are
'substantlal;y located on the surface of the_granules. If
the fluidised bed spray granulator is operated
continuously, incorporation of the auxiliary substance(s)
in uniform distribution into the granules takes place in
the same way as in the—batchwmse embodiment. In order to
keep the amount of auxlllary substance(s), for 1nstance
anti-caking agent from the's111cate group, small, it is
recommended that these substances be applied substantially
to the surface. of the granules by spraying the granules
being discharged from the £luidised bed spray granulator
with either an aqueous solution or suspension of the
auxiliary substance(s) and removing the water introduced in
a subsequent drying step. This broCess may be performed,
for example, in a second fluidised bed spray granulator or
fluidised bed dryer with a spray device in the first zone.
Alternatively, the auxiliary substance(s) may also be
applied in the dry form to the granules withdrawn from the
grahulator, which has a residual moisture content of up to
'5 wt.%, for instance by a simple mixing procedure followed -
by drying if requlred
In addition to the advantageous properties of theﬂgranules
prepared according to the invention, the process has a
number of advantages. To'perform the process, only a
fluidised bed spray granulator with the additional devices
which are customary for this type of plant is required,
thus reducing the hitherto multi-step process in principle
to a one-step process. The process according to the '
invention is also distinguished by a low staffing
requirement. Shut down times due to repairs or caking up,
- and thus restrictions on the availability of the plant, are
much shorter than has been the case with the process used
hitherto in industry. ' '



60 nin., 20 rpm, (v) a caking index of at nost 4, neasured

-after applying a load of 10 kg to a nass' of 100 g

in a cyllnder with an internal width of 575 _ cmfor 14
days, ) characterised in that they conprise . (|) )
substantially spherical particles with a:sﬁﬂoth g )
raspberry-1like surface structure, 2. - Al kali netaléﬁ/rﬂ nules
accordlng to &xamples 1 to 5 -

CEMENT SHeer

Preparation of sodium cyanide granules

.- The flui@ising.ehamber of a fluidised bed spray granulator
' consists of a quartz-Uv glass vessel with an internal
diameter of 150 mm and a length of 530 mm. The feeding base -
is a screen cloth with a mesh of 144'ym. The nozzle (two-
" f£luid nozzle with adjustable air valves) is mounted _
centrally over the feeding base. The distance between the
feeding-base and the nozzle tip is 330 mm. L

Upstream of the fluidising chamber is an air-heater with a
temperature regulator and air-flow controller. Downstream
of the fluidising chamber is a settling zone made from
stainless steel with a diametexr of 300 mm. The current of
air then has the dust removed in a stainless steel cyclone.
‘The fine dust which separates out is returned to the

- fluidising chamber via a star wheel valve. A waste gas fan
with a maximum capacity of 500 m>,/h draws the air through
the fluidising chamber and cyclone. '

To produce an 1n1t1al bed capable of belng readlly
fluidised, NaCN nuclei with the particle sizes given in
Table 1 are used with the initial amount introduced being
500 g. During the ;tart-up procedure for the plant, the
fluidised bed is expanded, after exceeding the loosening -
point for the initial nuclei, by increasing the rate of
flow of drylng air (rate of flow with respect to the empty
pipe cross- section, ca. 3 m/s), in order to produce the
requisite density of material (initial depth to start 330
‘to 400 mm). 40 wt.% strength aqueous NaCN solution (ca.
235C) is sprayed onto the nuclei using a nozzle immersed in
the fluidised bed (atomising pressure 2 bar). The spray
droplets meet the floating NaCN nuclei and are dlstrlbuted
onto these by spreading out. The intensive heat and -
material exchange in the_fluldlsed bed brrnge_about rapid |



characterised’in that t hey have an al kali metal cyani de content of

at. least 93 wt.% a residual’ noi st ure cont-ent a% Bpﬁo maxi mum of..
5 w.%and an al kali metal hydroxide content er al kal i
nmetal corresponds to that in the alkali netal cyan|85PLACEMENTSﬁEEﬂ nost 3
wt . % 3. A kali metal cyanide granul & according to Claim1l or

2, characterised in that, they also contain an anti-
i . solidification 6f the liquid film due to drylng. Durlng

growth of the partlcles, the fluidised bed is further
expanded. After achieving a set diameter, fluidised bed
granulation is discontinued and the granules are removed
from the fluidising chamber.

The operating parametérs and material properties are given
in Tables 1 and 2. _ . -
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of Claims 1 to 4, characferised In that the average _ ?q3§ﬂﬁéer of the

particles is-in the range 2-to 10 mm and the parti
~distribution is in the range conpri fimg the avera&épb%EMBVESHEgrreter
pl us or m nus a maxirmumof 1 mm - 6. A process for preparing al kal
met al cyani de granul es.. according to Claims T to 5 by spraying an
aqueous "solution or suspension containing at|least 10 w. % of
al kal i metal eyanidg®nto alkali netal cyanide. nug¢lei in.a device for
fluidi sed-bed spmay=dfanul ati on, evapor atg ng|{the water by means of a
current of dry|5 + 0 Jgas, mhose I nl et t enperat ure I's 150 to 450[err]C,
flowing™ - thﬁ@qgﬁg- f1 ui di sed bed and di schargi ng the granules
fromthe devicegig 2 neg (Kyewn per,se .and r@turning t hereto any
dust which ari's%'%,;;gk[aractaras%lr‘i’tﬂ.‘at ;29. : -
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the tenperature of the fluidised bed is adjusted to awgwmerr]c
.and the aqueous sol ution or suspension is sprayed onto

Sttt Illlﬂillllﬁﬂﬂ e 26 oEnTh Thece o o soa RERTACBRERT AR cos

~according to < & m"6 for"preparing alkali 18 met al cyani de. granul es

according to ClaimS§5, _ characterised in that an aqueous solution or
Claims
1. Alka11 metal cyanide granules based on sodlum cyanide

or pota551um cyanide with

(ii) .a particle diameter in the range from at
least 0.1 to 20 mm for at least 99 wt.% of
" the granules,

(1id) ~a bulk density of at least 600 g/dm?,

(iv) ~ an abrasion of less than 1 wt.% measured in
a roller abrasion tester (TAR abrasion
tester from Erweka, us1ng 20 g samples,

60 min., 20 rpm)

(V) " a caking index of at most 4, measured after
applying aiload of 10 kg to a mass of 100 g
in a cylinder with an internal width of 5.5
cm for 14 days, H

characterised in that they comprise
(1) substantially spherical particles with a smooth
or raspberry-like surface structure,

Alkali metal cyanide granules according to Claim 1,
characterised in that they have an alkali metal

" cyanide content of at least 93 wt.%, a residual
- moisture content of up to a maximum of 5 wt.% and an

alkali metal hydroxide content, wherein the alkali
metal corresponds to that in the alkali metal cyanide,
of at most 3 wt.%.

' Alkali metal cyanide granules according to Claim inbx

2, characterised in that they also contain an anti-

nmet al



auapeHbIOH contalnlng 20 to 45 W . % preferably 0 to 40 w .

of al kal i Ei m ‘ s sprayed onto al kal i AHG nucl ei
with a ‘lmglm ' of at |east 500 [err]m

terrperatﬂI H ui dised bed is in the range %AWW[S!'!EHTC . 8.
A process according to one or nore of Clai¥ .6 to 7, ° characterised in
t hat the "agueous sol ution or | suspensjon contains, ip_addjtion to the

alkali metal .- GARR 299RE 7 CLA YR FNPRARGST - rﬁ%ﬂ%& in an
amount of up t.o 3dﬁtst%1]:mﬁéd rhie!flﬁélcg'émldﬂf psaaheﬂélnes or shbatantkadly

cyan de, and/or an,aig RIS chd same 2m5h AL VEnd BRI ng PLREEK ! Y

a silicate which i
: of the granules is preferably a maximum of 3.

4, Alkali metal cyanide granules according to Claim 3,
characterised in that they contain, as anti-caking
agent, a silicate which'isnalkaline_in agqueous
dispersion, preferably in 'an amount of 0.1 to 2 wt.%,
on the surface of the'granulgs.

-

5. Alkali metal cyanide granules according to one or more
of Claims 1 to 4, characterised in that the average
diameter of the particles is in the range 2 to 10 mm i
and the particle size distribution is in the range
comprising the average particle diameter plus or minus
a maximum of 1 mm. '

6. A process for preparing alkali metal cyanide granules

" according to Claims 1 to 5 by spraying an aqueous
solution or suspension containing at least 10 wt.% of
alkali metal cyanide onto alkali metal cyanide nuclei
in a device for fluidised bed-spray- granulatlon,

- evaporating the water by means of a current of . drying
gas, whose inlet temperature is 150 to 450°C, flowing.
through the fluidised bed -and discharging the granules
from the device in a manner known per se and returning

" thereto any dust which arises, characterised in that
the temperature of the fluidised bed is adjusted to
110 to 350°C and the aqueous solution or suSpénsion is
sprayed onto the alkali metal cyanide nuclei by means
of one or more spray-nozzles, preferably two-fluid
nozzles, located within the fluidised bed.

7. A process according to Claim 6 for preparing alkali
metal cyanide granules according to Claim 5,
characterised in that an aqueous solution or



'arkalln er si on. 9. A process according to one or nore of
Clal ns "H Mﬁﬂﬂﬂgﬂﬂgct erised in that the granul 3 3rjwﬁquw- di scharged -
from t he pray-granul ati on“device is subsequently treated
with an anti-caking agent, preferably_a silicaREPLAGEMENG SitEEThe -
di schar ged granular material, in the pFesence of up to 5 w. % of

nmoi sture, with reference.to the alkall t an
Tt omking agent SHRPERSLER HRBGAsFIng, I6, B0 SETRE' gmﬁsr&fegﬁ%&aru?&st°
suspeQS|on and, &0 weq#ijred, alkalsumeeq&enyhyldeynsgspueypdb@mﬂp :

alkali metal cyanide nuclei with a particle diameter
of at least 500 um, wherein the temperature of the
fluidised bed is in the range 130 to 300°C.-

8. A process according to one or more of Claims 6 to 7, -
characterised in that the agqueous solution or '
suspension contains, in addition to the alkali metal
cyanide, the relevant alkali metal hydroxide.in an
amount of up to 3.wt.%, with reference to the relevant
alkali metal cyanide, and/or an énti-caking agent in '
.an effective amount, preferably a silicate which is
alkaline in aqiecus dispersion.

9. A process according to one or more of Claims 6 to 8,

' characterised in that the granular material discharged
from the fluidised bed spray-granulation device is
subsequently treated with an anti-caking ageﬂt,
preferably a silicate, by mixing the discharged
granular material, in the presence of up to 5 wt.% of
moisture, with reference to the alkali metal cyanide,
with the anti-caking agent which is added dry or in
the form of an aqueous suspension, and, if required,

- subsequently dr?ing the product.
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Abstract

The invention relates to new alkali metal cyanide granulates
based on socdium cyanide or potassium cyanide and a method
for their preparation. _— '

Commercially a&ailable alkali metal cyanide granulates
consist of irregular particles. Disadvantages are in
particular the tendencies to form Qusﬁ and to cake.

The aikali metal cyanide granulates according to the
invention demonstrate virtually .no abrasion and a reduced

- tendency to cake..- The granulates are characterised by -
essentially spherical particles with particle diameters in -
the range 0.1 to 20 mm, a bulk density of more than .
600 g/dm?®, an abrasion of less than 1% and a caking index of
at most 4. '

The .granulates can be prepared by fluidised bed spray
granulation, by spraying an aQueous solution containing
alkali metal cyanide onto alkali metal cyanide nuclei in a
fluidised bed and evaporating the water. '



