
The product from the mixer is fed to a  correct proportions were mixed and
fed to             drier, preferably a rotating cylindrical drier,  the
blunger as described in Example 1.             which may be fed with hot
air flowing    Theaveragetemperatureofthesolidfeed  65    co- or
counter-currently to the granules.  to the blunger was 29-39[err]C., that
of the          5  Relatively short residence times in the drier  solids
leaving it was 42-55 C., and the              are sufficient.
amount of water used was 3.5-4%, there                The product from the
drier is sieved on  being 80-85%  recycle of undersize dry
screens of appropriate mesh to yield, e.g. product. Higher temperatures can
also be 70              1.5 to 3.5 mm. granules.                   used.
10   Where sufficient ammonium  nitrate is    The drier was operated
co-currently under             used in the mixture and the water content is
the following conditions: average inlet tem-             low enough, the
heat of crystallisation may be  perature of air 143 C.; average exit tem-
used for drying the granules.              perature of solids 78C.; average
exit tem- 75                When manufacture is conducted in warm  perature
of air 85[err]C. The residence time in          15 humid climates it is
often beneficial to use  the drier was 15 minutes.              cold air
for rapidly cooling the product prior    There was obtained about 1 ton of
1.5-              to coating and thus preventing caking when  3.5 mm.
granules having an average moisture              it is in storage. This has
particular advan-  content of 0.65%. The granules were of good  80
tage when the heat of crystallisation of hardness and required on the
average a weight         20  ammonium nitrate is used to dry the product.
of 6-7 pounds to crush them.                              EXAMPLE 1.
EXAMPLE 3.                This relates to  the  12.7: 18 : 4.6: 2.2    This
relates to the 7.0: 7.0: 20.8: 7.0              fertilizer referred to
above.              fertilizer referred to above.               85 



The substantially dry ingredients compris-    The substantially dry
ingredients com-         25  ing finely crystalline ammonium  nitrate,
prizing finely crystalline ammonium nitrate              C.I. rock
phosphate (90% passing B.S.S. 52),  C.I. rock phosphate (90% passing B.S.S.
52),              finely crystalline muriate of potash (60%  finely
crystalline potash (60% K[err]O) and              K[err]O) and finely
crystalline kieserite in the  finely crystalline kieserite in the correct
pro- 90              correct proportions were mixed and fed to a  portions
were mixed and fed to the blunger         30 blunger to which were also fed
recycled under-  as described in Example 1.              size product
amounting to 75% to 70% of the    The average temperature of the solid feed
product, and water amounting to 3 to 5% of to the blunger was 50-65C., that
of the              the total mixture, depending on the amount  solids
leaving it was 50-65[err]C., and the  95              of the recycled
product.                   amount of water used was 3.0-4.5%,         35
The temperature of the solid feed to the  there being 80-75%  recycle of
undersize              blunger was 27[err]C. to 33[err]C. and the tempera-
dry product. Higher temperatures can also              ture of the solids
leaving the blunger was  be used.              42-51[err] C. Higher
temperatures can also be    The drier was operated co-currently under 100
used.                                      the following conditions:
average inlet tem-         40    The product from the blunger was fed to
perature of air 155[err]C., average exit tempera-           The product
from the blunger was fed to  ture of solids 78[err]C., average exit
temperature              a rotary cylindrical co-current drier furnished
of air 89[err]C. The residence time in the drier              with inlet
air at about 174[err]C., in which  was 15 minutes.
105              the average residence time was 15 minutes.   There was
obtained j ton of 1.5-3.5 mm.              The solids and air temperatures
at the exit  granules having an average moisture content of the drier were
96[err]C. and 100[err]C. respec-  of 0.33% and of good hardness, requiring
on    tively.                                    the average a weight of
6-7 pounds to                There was obtained about [err] ton of 1.5-
crush them.                             110              3.5 mm. granules
having an average moisture              content of    The granules were of
good    WHAT WE CLAIM  IS          50 hardness requiring on the average a
weight of              6- 7 pounds to crush them as compared with   1.
Granular mixed fertilizers comprising              a weight of about 5
pounds on the average to  ammonium  nitrate; finely divided rock 



crush granules of a commercially well estab-  phosphate, preferably
Christmas Island rock       lished NPK fertilizer of similar grading.
phosphate; a potassium salt, preferably the 115       chloride;  and,
desirably, a magnesium          55                 EXAMPLE 2.
compound preferably present in an amount                This relates to the
17.0: 11.5: 6.0: 2.9  corresponding to at least 2% by weight of
fertilizer referred to above.              magnesia.                The
substantially dry ingredients com-    2. Granular fertilizers as claimed in
Claim 120              prising finely crystalline ammonium nitrate,  l in
which the ratio of potassium to ammo-          60  C.I. rock phosphate (90%
passing B.S.S. 52)  nium ion is at least 0.22: 1.              finely
crystalline muriate of potash (60%  3. Granular fertilizers as claimed in
Claim              K[err]O and finely crystalline kieserite in the  1 or 2
in which the phosphate rock, preferably           Christmas Island rock
phosphate, is of such  mixing for a sufficient time in the mixer to
grading that at least 90% passes B.S.S. 52.    produce granules, drying the
granules by  55           4. Granular fertilizers as claimed in Claim
passage through a rotary drier, grading the 1, 2 or 3 in  which the
nutrient elements are  product granules to a desired size, e.g. by      5
within the following ranges, expressed as  means of sieves, and recycling
undersize, if         weight per cent in the following manner:-  desired,
to the mixer.                                                       11.
Process as claimed in Claim  10 in  60      N      ..   ..   ..  20 to 5
which the granulating mixer is a blunger.              P205  ..   ..   ..
20 to 5              12. Process as claimed in Claim  10 in 



K[err]O  ..  ..   ..  4 to 21          which the granulating mixer is
selected from     10      MgO   .      ..    .Atleast 2          paddle
mixers Eirich mixers, pan granulators
and drum mixers.                           65            5. Granular
fertilizers as claimed in Claim    13. Process as claimed in any of Claims
4 suitable for use on young rubber trees having  10 to 12 in which ammonium
nitrate is used          the following approximate content by weight  in
finely crystalline or powder form.          of plant nutrients:-
14.  Process as claimed in any of Claims
10 to 12 in which ammonium  nitrate is 70     15      N  ..   ..   ..   ..
12.7%     introduced as a hot concentrated solution.
P[err]O[err]     ..   ..   ..  18%              15. Process as claimed in
Claim  14 in              K[err]O      .. ..   ..  4.6%          which at
least some of the water required for              MgO     ..   ..   ..
2.2%             granulation is introduced as ammonium
nitrate solution.                          75            6. Granular
fertilizers as claimed in Claim    16. Process as claimed in any of Claims
20  4 suitable for use on mature rubber trees 10 to 13 in which the
ingredients are pre-          having the following approximate content by
mixed before introducing them to the granu-          weight of plant
nutrients                  lating mixer.
17.0%  17. Process as claimed in any of Claims 80
11.5%        10 to 14 in which the mixing is conducted in              the
granulating mixer.     25      K[err]O                                   18
Process as claimed in any of Claims              MgO       ..   ..      .
2.9%  10 to 17 in which the total amount of water            7. Granular
fertilizers as claimed in Claim  is in the range of from 3 to 6% by weight
of 85          4 suitable for use on oil palm trees having the  the total
mixture.          following approximate content by weight of   19. Process
as claimed in any of Claims      30  plant nutrients :-
10 to i8 in which the size of the finished
granules is from 1 to 4 mms.              N  ..   ..    ..   ..   7.0%
20. Process as claimed in Claim 19 in  90              P[err]O[err]     ..
..   ..   7.0%          which the size of the finished granules is
K[err]O               .. 20.8%         from 1.5 to 3.5 mms. 



MgO       ..    ....           7.0%      21. Process as claimed in Claims
11, 16      35    8. Granular fertilizers as claimed in any  and 20 taken
together in which the granula-          of Claims 1 to 7 in  which the size
of the  tion efficiencies are about 20 to 30% and the  95          granules
is in the range 1 to 4 mms.     ratio of recycled dried undersize product
to        9. Granular fertilizers as claimed in any  fresh feed to the
blunger is from about 4: 1          of Claims l to 8 whichare coated with
from   to 2.3: 1 by weight.      40  about 0.2 to 0.4% by weight of
lubricating   22. Process as claimed in any of Claims          oil and from
about 2 to 4% by weight of a  10 to 20 in which the amounts of ammonium 100
dry finely divided inorganic material.    nitrate and water are selected
such that the            10. Process for producing granular NPK   heat of
crystallisation can be used for drying          fertilizers preferably also
containing mag-  the granules.      45 nesium, which comprises introducing
ammo-    23. Process as claimed in any of Claims          nium nitrate,
finely divided rock phosphate  10 to 22 in which the formed granules -are
105          especially Christmas Island rock phosphate,  cooled by means
of cold air.          a potassium salt and desirably at least some    24.
Process of making NPK Mg fertilizers          magnesium compound,
preferably kieserite,  substantially as described with referene to      50
and recycled undersize product, if desired,  any of the foregoing Examples
1,2 and 3.          to a cylindrical rotary drum or a mixer which
has a rotating mixing member or members,              WALTER SCOTT,
together with a small proportion of water,        Agent for the Applicants.
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