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(67) Claim

1. A process for suppressing fines, during the granulation
of ammonium nitrate having a nitrogen tontent of 20% to
34.5%, coémprising the steps of:

A) granulating ammenium nitrate, to produce a raw
granulate containing fines; and
B) similtaneously performing the steps of:
i) heating the raw granulate and fines to a

temperature from 100°C to 125°C;

ii) adding to the raw granulate and fines a
‘hydrated material, selected from the group consisting
of divalent iron sulfate, trivalent iron sulfate, and
magnesium sulfate, in an amount sufficient such that
the sulfate concentration is from 0.1% to 1.0% by
weight; and

iii)} granulatig the raw granulate and fines,
wherein a substantial amount of the fines produced in
step A are affixed to the raw granulate.
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CGomplete Specification for the invention entitled Process for
the supression of dust and fines during the granulation of
ammonium mitrate with a nitrogen content of 28% - 34.5%.

The following statement is a full description of this invention
‘g including the best method of performing it known to me:-
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The invention relates to a process for the suppression of
dust and fines during the granulation of ammonium nitrate with
a nitrogen content of 28% - 34.5%.

Ammonium nitrate for use in fertilizer production should

PP | |

consist as far as possible of spherical granules with 4 grain

R

size ranging between approx. 1 - 4 mm diameter. As every
granulation process also produces granules outside the range of
1 - 4 mm, a special screening stage is necessary to eliminate
fines and oversize, the latter being crushed and fe?® back to

B $ 10, the granulator together with the fines. Granulati.n processes
are thus eyclical in nature for a proportion of the substance

and so dependent in terms of both equipment and power

A

s ' . requirer#at on the quantity of substance in the return cycle.

It is true that dual-stage granulation processes are
Tes' o already known, yet these are normally the result of combining
*etudt two essentially different granulation systems, e.g. prilling
e and drum granulation, or drum granulation and fluidized-bed
@A granulation. Patents DE-2164731 and FR-7246363, for example,

describe the grain enlargement of AN fertilizers by diverting a
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part—-stream of the melt upstream of the prilling stage, which

k3

is then sprayed onto the prills im a drum granulator. The

prills are required as a starting product before being enlarge?d

to form the end product by the addition of further melt.

Even so, the extent to which the formation of outsize can

N .

be suppressed by the provision of optimum granulating
conditions (e.g. liquid phase, granulation temperature and use
of additives) is limited.

The putpose of the invention is to provide a selution in
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the form of a granulation loop for ammonium nitrate with a very
narrow grain spectrum, i.e. to produce as large a quantity of
ammonium nitrate as possible within a diameter range of 1 - 4

mm. The outsize, especially the fines, are to be suppressed. '
‘ In the case of a process such as that described above,
this task is fulfilled in terms of the invention in that the
raw granulate is formed in a first granulation zone based on a
known granulation process using screw, drum, spherodizer and/or
plate granulators; whilst the dust and/or fines formed in the
first granulation zone are fixed to the raw granulate in a
second granulation zone at a temperature«of“between 100°C and
125°C by the.idditiop of di- or trivalent iron sulphate
confaining an appropriate quantity of water or crystallization.

It has béen proven that the production of ammonium nitrate
granules within a\narrow grain spectrum is possible by addition
of iron sulphate containing water of crystallization, the
proportion of iron sulphate (Feso4) being 8.1% - 1.10%/wt of
the quantity to be produced. As a result of the metling that
takes place in the water of crystallization present, a second
liquid phase is caused which permits the granulation of the
remaining dust and fines.

As a result of the process specified in the invention, the
proportion of fines in the second granulation zone is
significantly reduced. The quantity of fines in the retirn
cycle is thus reduced proportionately.

The reduced quantity of fines in the return cycle has the

corollary of reduced equipment expenditure and power

requirement.
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The configuration specified in the invention provides that
an equivalent additive, e.q. MgSO4 x Hzo be admixed. This
salt melts slowly in the water of crystallization at the
granulation temperature.

Especially effective results are obtained if both
granulation zones are combined in a single granulator.

However, even better results are obtained than in
conventional processes to date if, in further embodiments of

the invention, a plate granulator is followed by a drum

granulator. Furthermore, it is possible within the terms of
the invention to combine the second granulation zone with a
drying zone.
The invention is further elucidated below by means of
examples, which in no way restrict the above claims.
Example 1
A production unit yields alternatively calcium ammonium
nitrate with 26% - 27.5% N; and ammonium nitrate with 33.5% N.
The starting product for the ammonium nitrate production
(without admixture of iron sulphate in the granulator) is
characterized as follows:
N content: 33.5%
Hp0 content: 0.2% (Karl-Fischer method)
Grariulation additive: 0.83%
Grain hardness: 3.6 kg
The results of a screen analysis (in % wt) are shown below:
Product After Granulation Return Cycle

+ 5 mm 0 11.4 0
+ 4 mm 0.5 15.1 1.0
+ 3.15 mm 24.4 21.6 4,2
+ 2 i 96.0 56.2 26.3
+ 1 mm 99.0 88.3 76.7
+ 0.5 mm 100.0 97.3 96.5

0.5 mm 0 2:7 3.5

1 166.0 100.0 100.0
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The onsize (2 - 4 mm) constitutes 41.1% (56.2 - 15.1) and the
fines ( 1 mm) 11,7% (100 - 88.3) after granulation.
Example 2

Using the same ammonium nitrate production process in the
same unit, but with the addition of iron sulphate in the

granulator, the starting product is characterized as follows:

N content: 33.5%

H20 content: 0.25% (Karl-Fischer method)
Granulation additive: 0.98% (including FeSOg4)
Grain hardness: 3.3 kg

The results of a screen analysis (in % wt) are shown below:

Product After Granulation Return Cycle

+ 5 mm 0 7.4 ¢

+ 4 mm 6.2 15.7 1.5

+ 3.15 mm 45.2 36.5 9.9

+ 2 mm 99.2 81.5 47 .7

+ 1 mm 100.0 98.8 87.6

+ 0.5 mm 0 99.5 98.3

- 0.5 mm 0 0.5 1.7
Total mm 100.0 100.0 100.0

The onsize constitutes 65.8% (81.5 - 15.7) and the fines 1.2%
(100 - 98.8) after granulation.

The proportion of fines has been reduced by almost 90% as
against example 1 with a proportionate increase in the required
grain size. On account of the increased proportion of required
grain size, a greater proportion will be removed from the cycle
during screening, thereby reducing the quantity in the return
cycle. 1In order to maintain the optimum temperature and
granulation conditions in the liquid phase, a certain quantity
of the product is added to the return cycle prior to cooling.
The overall quantity in the return cycle is still less than
when no iron sulphage is admixed. The capacity of the

proéduction unit c¢an thus be increased accordingly and power

saved at the drying stage.
-5 -
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The claims defining the invention are as follows:
1. A process for suppressing fines, during the granulation
of ammonium nitrate having a nitrogen content of 28% to
34.5%, comprising the steps of:

. A) granulating ammonium nitrate, to produce a raw
granulate containing fines; and
B) simultaneously performing the steps of:
i) heating the raw granulate and fines to a

temperature from 100°C to 125°C;

ii) adding to the raw granulate and fines a
hydrated material, selected from the group consisting
of divalent iron sulfate, trivalent iron sulfate, and
magnesium sulfate, in an amount sufficient such that
the sulfate concentration is from 0.1% to 1.0% by
weight; and

iii) granulatig the raw granulate and fines,
wherein a substantial amount of the fines produced in
step A are affixed to the raw granulate.

2. The process for suppressing fines, according to
Claim 1, wherein the hydrated material of step Bii is
divalent, iron sulfate or trivalent iron sulfate.

3. The process for suppressing fines, according to
Claim 1, wherein the hydrated material of step Bii is
magnesium sulfate.

4. The process for suppressing fines, according to
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‘et * Claim 2, wherein steps A and B are conducted in a singular
L4 -5

. . .

IR granulating device.

LS 5. The process for suppressing fines, according to

Claim 3, wherein steps A and B are conducted in a singular
granulating device.

6. The process for suppressing fines, according to

Claim 2, wherein step A is conducted utilizing a plate

Joase granulator and step B is conducted utilizing a drum
R granulator.
“ecre 7. The process for suppressing fines, according to

Claim 3, wherein step A is c¢onducted utilizing a plate
granulator and step B is conducted utilizing a drum
granulator.
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8. The process for suppressing fines, according to
Claim 2, wherein step B includes the simultaneous step of
drying.

9. The pracess for suppressing fines, according to
Claim 3, wherein step B includes the simultaneous step of

drying.
DATED this 15th day of October, 1991.
UHDE GmbH

By Its Patent Attorneys
ARTHUR S. CAVE & CO.
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