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ACTORUM AG    1                        0037148                    2 Process
for Making Urea Prills The invention relates to a process for making
ticakin      can be added to the crystalline urea prills by allowing drops
of a substantially  -   urea to be ground. water-free urea melt to fall,
counter current to a    Suitable anticaking agents are Ca, Mg, Zn and
cooling gas, through a cooling  zone in which-.  Al salts of higher fatty
acids, clay, talc calcite and seeding material has been dispersed.
5 - sepiolite.- An anticaking agent particularly suit- It is known to make
urea prills by spraying a    able for this purpose is calcium stearate.
practically water-free urea melt counter current      The melto be sprayed
can be obtained by eva- to a cooling gas in a cooling zone in which solid
porating urea solutions or by melting urea crys- urea particles or
particles of another seeding ma-   tals. If a melt is sprayed which has
been obtained terial, preferably in colloidal condition or as a    10   by
melting urea crystals, preference will be given mist, are present (United
States patent specifica-  to melting in the neighbourhood of the spraying
tion 3,450,804).                           facility, for instance at the
top of the prilling tow- It has been found, however, that in applying
er, in order to prevent the formation of biuret as this known method the
drops will change, during     far as  possible. The crystals are then
passed, the cooling from the surface inwards, into a limit-   15
preferably pneumatically, to the top of the prilling ad number of large
crystallites oriented in practi-  tower, there separated from the transport
gas by cally the same direction, in which process the out-      means of a
cyclone and subsequently melted. er skin formed first is locally sucked
inwards dur-  The conditions under which the cyclone is oper- ing the
cooling and solidification of the rest of the     ated can be chosen to be
such that the transport prill, so that cavities will be formed (see figure
1). 20   gas discharged contains particles with dimen- In consequence
hereof the prills have small im-      sions of substantially 2-10 um. After
discharge, pact strength, and in the transport and process-    this
transport gas, containing the fine urea parti- ing of such prills
pulverization and dust formation      les dispersed in it, can wholly or
partly be added will occur. This disadvantage particularly occurs  to the
cooling gas fed to the cooling zone, so that in bulk transport, which takes
place to an increas-    25   a smaller quantity of seeding material
obtained 



ing extent. -                              -  - - by grinding or  non e at
all need be fed. It has now been found that the above-men-           In the
solidification process of the sprayed tioned disadvantages can be avoided
and that        drops to prills, larger and/or smaller crystallites prills
with random orientation of the crystallites   are formed, depending on the
manner and rate of and without cavities will be formed if, in the cool-
30.  cooling. The impact strength of prills built up of ing zone, a
dispersion of crystalline particles with    small crystallites with random
orientation is con- dimensions of between 2 and 10[err] and in a
siderably greater than that of prills built up of quantity of 8-25 mg per
m3 of cooling gas is main-  - large crystallites with substantially the
same or- tained.                                             ientation. The
formation of small crystallites in a Particles with dimensions smaller than
2[err]   35   prill is promoted when, at the crystallization tem- have no
effect as seeding material, because they     perature, a drop comes into
contact with a large are carried, by the cooling gas, round the drops
number of fine particles of the seeding material, and hence do not hit
these. Particles with dimen-   which fine particles act as crystal seeds.
The rela- sions larger than 10 [err] can be applied, but have    tion
between the number of crystal seeds and the the same effect as particles of
2-10 pm. Applica-   4o  impact strength of the prill has been determined
tion of such particles makes it necessary, how-     by experiment for
prills with anaverage diameter ever, to use larger quantities by weight of
seed-   [err] of about 2 mm (i.e. 50% of the prills has a di- ing material.
Preferably, particles with dimen-     ameter equal to or larger than 2 mm)
with a maxi- sions of 4-8 pm are applied.                        mum spread
in diameter of plus and minus 40% Besides being dependent o.n the particle
size,  45   and is shown in Figure 2. On the ordinate the im- the required
quantity of seeding material also de-  pact strength has been plotted and
on the abscis- pends albeit to a substantially smaller degree, on  sa the
number of seeding places per prill. The im- the size of the drops of the
sprayed urea melt. For  pact strenght has been determined as follows: a
making urea prills with a diameter of between 1     quantity of prills is
shot pneumatically, at a speed and 3 mm, it has been found that a good
result is   50   of 20 m/sec, at an angle of 45, against a steel obtained
if, per [err] of cooling gas, 8-25 mg of the  plate, upon which the
percentage of the prills not seeding material with particle size of between
2    fractured in this treatment is fixed. and 10  [err] are present. In
that case the number of    The figure shows that, in order to obtain an im-
particles per [err] of cooling gas varies between      pact strength of
70%, at least 10 seeding places 0.01x [err] and 4.5x[err]. The lower,
respectively   55  per prill with [err]=2mm are required. Preference
higher, value relates to seeding material of which  will be given to trying
to reach an impact strength all particles have a diameter of 10,
respectively 2,  of at least 80%. For this purpose a minimum of 20 [err].
seeding places per prill with d50-2mm is re- A seeding material preference
is given to the     quired. In practice this means that, per 1000 kg of use
of urea particles. These can be obtained by   so   urea melt to be prilled,
about 0.125-0.375 kg of grinding urea prills or urea crystals. In order to
urea dust with a particle size of 2-10 [err] is re- ensure good grinding
and flow in the lines, an an-  quired to obtain prills with a fairly good
to good 2    3                      0037148                       4 impact
strength. It has been found that, as the      plied, counter current to the
sprayed urea melt, in relative humidity of the cooling gas increases, a
a quantity of 600,000 m3/hour and with an inlet larger quantity of seeding
material is required to  temperature of 20C. The quantity of seeding ma-
maintain the proper impact strength. As cooling      terial was varied
during the experiments, which gas, any gas inert in respect of urea can be
appli-   5    were performed at different relative humidites ed such as,
for instance, air, nitrogen and carbon   (RH) of the cooling air.'After
each experiment a dioxide. As a rule air is used, in practice, as cool-
sample was taken and the impactstrength (IS) of -ing gas. The quantities of
seeding material men       the prills was determined. The results are given
in tioned will suffice for prilling at the highest rela-      the following
Table: tive humidity of the air that may occur.       10 The seeding
material is supplied to the cooling   Table zone at one or more places and
homogeneously dispersed in it as far as possible. In order to be   Test no.
RH (%) quantity seeding  IS(%) able to maintain the dispersion of fine urea
parti                     mat. (kg/hr) clesin the cooling zone, the water
vapour pres-   15 sure   of thecooling air must, under all local at-  1
94      5.0              62 mospheric circumstances, be- smaller than or be
2         96      7.4              72 equal to the water vapour pressure of
the urea       3         93     9.7                78 - particles at the
temperature of the cooling air. If                    11.9              78 



the water vapour pressure of the cooling air is   20           63  -  3.1
78 greater, urea particles may even dissolve, so that   6         63
5.9               83 the seeding effect will be completely lost. The      7
-   59       8.8               85 feeding place of the seeding material is,
there-     8         64-    13.6               87 fore,chosen to be such
that the cooling air at that                            -
10-20 place is heated up to such a degree that the water   25   10  <90
-                 50 vapour pressure of the air is smaller than or equal to
that of the seeding material. Of course, the air       It may be concluded
from the Table that, in or- flow carrying the seeding material into the
cool-    der to reach the same impact strength, more ing zone must have a
low water vapour pressure      seeding material is required at a high
relative hu- To this end this air may, for instance, be predried   30
midity than at a low relative humidity. The experi- orheatedto, for
instance, [err].                        ment no 5 is hereby given as a
comparative ex- Beside' fine urea particles, other crystalline      ample,
which even shows that at extremely low substances may also function as
seeding materi-       humidities with less than 8 mg seeding material al.
Examples of such substances are: chalk, gyp-     per [err] of cooling gas
acceptable results can be sum and potassium chloride. When using seed-
35'  obtained. ing material of a different kind, the urea prills ob-    The
experiments no 9 and no 10 show that tained are, however, contaminated with
these-     without addition of seeding material, the impact foreign
substances and less suitable for certain     strength is substantially
smaller than with addi- purposes. As the prills obtained by applying the
tion of seeding material. process according to the invention are substan-
40 tially built up of small crystallites, they have a good impact strength.
A picture of such a prill is -  Claims given in Figure 3. The invention is
further elucidated by means of      1. Process for making urea prills by
allowing the Example without being restrictet to it.    45   drops of a
substantially water-free urea melt to fall, counter current to a cooling
gas, through a Example                                           cooling
zone in which a seeding material has In a prilling tower of a height of 52
m, 40,000 kg  been dispersed, characterized in that in the cool- per hour
of 99.8% urea melt with a temperature of  ing zone a dispersion of
crystalline particles with 138C was sprayed by means of a rotating prilling
50   dimensions of between 2-10 [err] an in a quantity bucket of which the
hole diameter was about          of 8-25 mg per m3 of cooling gas is
maintained. 1.3 mm. At 4 places on the circumference of the        2.
Process according to claim 1, characterized prilling tower a mixture of air
and urea particles,  in that the dimensions of the particles are sub- the
dimensions of which were 4 [err] on average,         stantially 4-8 [err].
with a spread of 2-10 um, was blown into the   55      3. Process according
to claim 1 or2, character- tower through pipes by means of an ejector and
ized in that the particles have been obtained, at dispersed as
homogeneously as possible. The          least in part, by grinding of
crystalline urea. particles had been obtained by grinding urea          4.
Process according co claim 3, characterized prills to which 3% by weight of
calcium stearate   in that, to the crystalline urea to be ground, an an-
had been added. The rate of transport in the   60   ticaking agent is
added. pipes was 35 m/sec; the relative humidity of the      5. Process
according to claim 4, characterized transport air was 30%. The feed
apertures for the   in that, as anticaking agent, a Ca, Mg, Zn or Al salt
seeding material in the prilling tower were 20 m    of a higher fatty acid,
clay, talc, calcite or sepio- below the prilling bucket.
lite is added. At the bottom of the tower cooling air was sup-   65  8.
Process according to claims 1-5, character- 3    3
0037148                      4 impact strength. It has been found that, as
the     plied, counter current to the sprayed urea melt, in relative
humidity of the cooling gas increases, a   a quantity of 600,000 m3/hour
and with an inlet larger quantity of seeding material is required to
temperature of [err]. The quantity of seeding ma- maintain the proper
impact strength. As cooling    terial was varied during the experiments,
which gas, any gas inert in respect of urea can be appli-   5   were
performed at different relative humidites ed such as, for instance, air,
nitrogen and carbon  (RH) of the cooling air. After each experiment a
dioxide. As a rule air is used, in practice, as cool- '-.  sample was taken
and the impact strength (IS) of ing gas. The quantities of seeding material
men-   the prills was determined. The results are given in tioned will
suffice for prilling at the highest rela-  thefollowingTable: tive humidity
of the air that may occur.       10 



The seeding material is supplied to the cooling   Table zone at one or more
places and homogeneously dispersed in it as far as possible. In order to be
Test no.   RH (%) quantity seeding  IS (%) able to maintain the dispersion
of fine urea parti-                   mat. (kg/hr) cles in the cooling
zone, the water vapour pres-   15 sure of the cooling air must, under all
local at-   1         94      5.0              62 mospheric circumstances,
be smaller than or be      2         96      7.4              72 equal to
the water vapour pressure of the urea      3         93       9
78 particles at the temperature of the cooling air. If  411.9
78 the water vapour pressure of the cooling air is   20          63
3.1              78 greater, urea particles may even dissolve, so that  6
63-    5.9               83 the seeding effect will be completely lost. The
7         59       8.8             85 feeding place of the seeding material
is, there-    8         64      13.6             87 fore, chosen to be such
that the cooling air at that  9      >90      -                10-20 place
is heated up to such a degree that the water   25   10  <90     -
50 vapour pressure of the air is smaller than or equal to that of the
seeding material. Of course, the air   It may be concluded from the Table
that, in or- flow carrying the seeding material into the cool-   der to
reach the same impact strength, more ing zone must have a low water vapour
pressure.     seeding material is required at a high relative hu- To this
end this air may, for instance, be predried   30   midity than at a low
relative humidity. The experi- or heated to, for instance, [err].
ment no 5 is hereby given as a comparative ex- Beside fine urea particles,
other crystalline     ample, which even shows that at extremely low
substances may also function as seeding materi-      humidities with less
than 8 mg seeding material al. Examples of such substances are: chalk, gyp-
per m3 of cooling gas acceptable results can be sum and potassium chloride.
When using seed-   35   obtained. ing material of a different kind, the
urea prills ob-         The experiments no 9 and no 10 show that, tained
are, however, contaminated with these        without addition of seeding
material, the impact foreign substances and less suitable for certain
strength is substantially smaller than with addi- purposes. As the prills
obtained by applying the   tion of seeding material. process according to
the invention are substan-   40 tially built up of small crystallites, they
have a good impact strength. A picture of such a prill is  Claims given in
Figure 3. The invention is further elucidated by means of     1. Process
for making urea prills by allowing the Example without being restrictet to
it.   45   drops of a substantially water-free urea melt to fall, counter
current to a cooling gas, through a Example
cooling zone in which a seeding material has In a prilling tower of a
height of 52 m, 40,000 kg  been dispersed, characterized in that in the
cool- per hour of 99.8% urea melt with a temperature of   ing zone a
dispersion of crystalline particles with 138C was sprayed by means of a
rotating prilling   50   dimensions of between 2-10 [err] an in a quantity
bucket of which the hole diameter was about         of 8-25 mg per [err] of
cooling gas is maintained. 1.3 mm. At 4 places on the circumference of the
2. Process according to claim 1, characterized prilling tower a mixture of
air and urea particles,  in that the dimensions of the particles are sub-
the dimensions of which were 4 [err] on average,        stantially 4-8
[err]. with a spread of 2-10 [err], was blown into the   55     3. Process
according to claim 1 or2, character- tower through pipes by means of an
ejector and     ized in that the particles have been obtained, at dispersed
as homogeneously as possible. The        least in part, by grinding of
crystalline urea. particles had been obtained by grinding urea         4.
Process according co claim 3, characterized prills to which 3% by weight of
calcium stearate   in that, to the crystalline urea to be ground, an an-
had been added. The rate of transport in the   60  ticaking agent isadded.
pipes was 35 m/sec; the relative humidity of the     5. Process according
to claim 4, characterized transport air was 30%. The feed apertures for the
in that. as anticaking agent, a Ca, Mg, Zn or Al salt seeding material in
the prilling tower were 20 m   of a higher fatty acid, clay, talc, calcite
or sepio- below the prilling bucket.                         lite is added.
At the bottom of the tower cooling air was sup-   65  6. Process according
to claims 1-5, character- 3    5                      0037148
6 ized inthat the particles'are fed into the coolin -  kennzeichnet, dass
die Teilchen in die Kuhizone 



zone at one or more points and dispersed herein    an einer solchen Stelle
eingebracht werden, dass as homogeneouslyas possible.
der Wasserdampfdruck der Kuhiluft unter alien 7. Process according to
claims 1-6, character-      lokalen atmospharischen Gegebenheiten kleiner
ized in that air is used as cooling gas.           5   als oder gleich wie
der Wasserdampfdruck der Process according to claim 7, characterized
Teilchen beiderTemperaturderKuhiluftist. in that the particles are fed into
the cooling zone. at such a place that, uhder all local atmospheric
Revendicatio-- circumstances, the water vapour pressure of the cooling air
is smaller than or equal to the water   10  1. Proced6 de preparation de
perles d'ur6e en.- vapour pressure of the particles at the tempera-
faisant tomber des gouttes d'une masse fondue ture of the cooling air.
d'uree essontiellement exempte d'eau, a contre- courant d'un gaz de
refroidissement, dans une Pirionianspinche
zone de refroidissement dans laquelle on a dis- 15   pers6 un materiau
d'ensemencement, caracteri- t Verfahren zur Herstellung von H4arnstoff-
s en ce que, dans la zone de refroidissement, on pnlls, bei dem Tropfen
einer im wesentlichen       maintient une dispersion de particules
cristallines i8*serfreien Harnstoffschmelze im Gegenstrom       avec des
dimensions situees entre 2-10upm et zu inem Kuhigas durch eine Kuhizone
herabfal-      dans une quantite de 8-25 mg par m3 de gaz de len gelassen
werden, in welcher ein Impfmaterial   20   refroidissement. dispergiert
worden ist, dadurch gekennzeichneti      2. Procede selon la revendication
1, caract6ri- dass in der Kuhlzone eine Dispersion von kristalli-   \    se
en ce quo les dimensions des particules sont nen'Teilchen mit Abmessungen
zwischen 2 und.       essentiellementde 4- pm. 10,m und einer Menge von
8-25 mg je m3 Kuihl-        3. Procede solon l'une des revendications 1 a
gas aufrechterhalten wird.                    25   2, caract6rise en ce quo
les particules sont obte- *     2. Verfahren nach Anspruch 1, dadurch ge-
nues, du moins en partie, en concassant de l'uree kennzeichnet, dass die
Abmessungen der TOil-       cristalline.. chen im wesentlichen 4-8 pm
betragen.          -     4. Procede solon la revendication 3, caracter;-
jeRfah !en nach Anspruch 1 oder 2, dadurch-  - so en ce qu'on ajoute un
anti-agglutinat a l'uree gi'~i~nzeichnet, dass die Teilchen, zumindest   30
cristalline a concasser. zum'Teil, durch Mahlon von kristallinem Harn-
5. Procede selon la revendication 4, caracteri- stoff erhalten wurden.
se en ce qu'on ajoute, comme anti-agglutinat, un 4. Verfahren nach Anspruch
3, dadurch go-         sel de Ca, Mg, Zn ou Al d'un acide gras superieur,
kennzeichnet, dass dem zu mahlenden kristalli-
argile,talc,calciteousepiolite. nen Harnstoff ein das Zusammenbacken
verhin-   35    6., Proc6d6 solon l'une des revendications 1 a -    derndes
Mittel zugesetzt wird.                   . 5, caract6ris6 en ce quo les
particules sont intro- 5. Verfahren nach Anspruch 4, dadurch go-
duites A un ou a plusieurs endroits dans la zone kennzeichnet, dass ale das
Zusammenbacken.         de refroidissement ou elles sont dispersees de fa-
verhinderndes Mittel ein Ca-, Mg-, Zn- oder Al-    con aussi homogene quo
possible. Salz einer hoheren Fettsaure, Ton, Talk, Calcit  40  7. Proc6d6
solon l'une des revendications 1 a oder Sepiolit zugesetzt wird.
6, caract6rise en ce quo l'air est utilis6 comme 6. Verfahren nach den
Anspruchen 1 bis 5, da- '  gaz de refroidissement. durch gekennzeichnet,
dass die Teilchen an           8. Proced6 solon la revendication 7,
caracteri- einem oder mehreren Punkten in die Kuhizone        se en co quo
les particules sont introduites dans eingebracht und moglichst homogen
darin di-  45  la zone de refroidissement a un endroit tel quo,
spergiortwerden.                                   dans toutes les
circonstances atmospheriques 7. Verfahren nach den Anspruchen 1 bis 6, da-
locales, la pression de vapeur d'eau de l'air de re- durch gakennzeichnet,
dass Luft als Kuhigas ver-   froidissement est inferieure ou 6gale a la
pres- wendet wird.                                       sion de vapeur
d'eau des particules a la temp6ra- 8. Verfahren nach Anspruch 7, dadurch
ge-   50  ture de l'air de refroidissement. ,;s  .        *  ~~~~~C   L  M
S 55 60 65 4    


