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FLUID FERTILIZERS - 1967

By Frank P. Achorn

Fluid fertilizers, both clear liquids and suspensions, have been of special
interest to fertilizer manufacturers and consumers in recent|years Con~-
sumption of liquid mixed fertilizer has been increasing through not so fast

as nitrogen solutions and ammonia. Figure 1 shows the trend in liquid mixed
fertilizers over the past few years. Solutions and anhydrous ammonia now
supply over 60 percent of the total straight nitrogen used, while liguid mixed
fertilizers supply only about 6 percent of the fertilizer demand. |However,
increase in the consumption of liquid mixed fertilizers has been at the
Phenomenal rate of 25 percent per year.

Manufacture of Liquid Mixed Fertilizers

The plant that produces fluid fertilizers can usually be classified as either
a liquid hot-mix or a liquid cold-mix plant. The hot-mix plant is|the only
type of plant involving neutralization of phosphoric acid with ammonia and the
addition of supplemental materials to give the desired formula. he heat of
neutralization produces a hot mix. In the liquid cold-mix plant the raw
materials used are such that no chemical heat is released.

Hot=Mix Plants

There 1s considerable variation in the operation of hot-mix plants--batch versus
continuous operation, furnace versus wet-process phosphoric acid, orthophosphoric
versus superphosphoric acid, method of introducing raw materials into the reactor,

and method of cooling to remove hest.

In smaller hot-mix plants used for the production of clear liguids|furnace
phosphoric acid is usually the choice. There is little difficulty|in storage
and production, and the price is usually only a little above wet-process
crthophosphoric acid. However, some producers use wet-process acid because of
its avallability and price. These producers must cope with the problem of
voluminous precipitate formation when the acid is ammoniated. One|solution is
to sequester the impurities by supplying part of the phosphate in the form of
superphosphoric acid or a base solution 10-34-0 or 11-37-0. The 10-34~0 is a
base polyphosphate solution made from wet-process superphosphoric acid. Base
solution 11=37=0 is made from furnace phosphoric acid.

Figure 2 is a sketch of a typical liquid hot-mix plant. Irn this plant liquid
raw materials--phosphoric acid, aqua ammonia, urea-ammonium nitrate solution,
and liquid base solution 10-34=0 or 11-37=-0-=are stored in tanks which usually
have capacities of 10,000 to 20,000 gallons. Solid raw materials are usually
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Several manufacturers have succeeded in producing suspensions in
type. This is accomplished by hot mixing wet-process phosphoric
diammonium phosphate, aqua ammonia, potash, triple superphosphat
clay. They have satisfactorily produced and applied grades such
10-30-10, and L4-12-20.

Other producers have used similar plants for the production of n
suspensions. Nitric phosphate suspensions are produced by react
rock with nitric acid. Phosphoric acid or a soluble sulfate is

that a suspension of satisfactory availability and a near heutrs
produced. The number of suspension plants of this type has not

a very rapid rate, and hot-mixing operations in general halve bee
importance during the past few years.

There appears to be a current trend in hot-mix plant operations

central plant producing ammonium phosphate base solutions for us
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can be made with superphosphoric acid compared with 8-24-0 from
acid. Other basic producers of elemental phosphorus now produce
11=37=0 clear solution.

Recently TVA started producing 12-40-0 base suspension in this p
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mixtures.
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country during the past 3 years or so. TVA furnace superphospho
80 percent P20s) contains about 80 percent of the P-Os in the po

while the wet-process superphosphoric acid (68 to T2 percent PsOs)

50 percent of the Po0s as polyphosphate. For this reason the ba
furnice geid is 11-37-0, and from wet-process acid it is usually
10=34-0,

Another recent development is the construction of an independent
complex which includes a plant to make superphosphoric acid from
phorus received from a basic producer. This complex also has a
facility for the production of 11=37-0 base solution.

Cold-Mix Plants

Cold-mix plants are so simple that there are few major differenc
Figure 3 is a sketch of a typical liquid cold-mix plant. This p
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19-19-0, T7-21-7, 8=8=8, 4=10-10, and 3-9-9.
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When 12-L0-0 base suspension is used to produce suspension mixtu
the grades have plant-nutrient concentrations about twice those
liquids. ©Some of the suspension grades produced are 15-15-15, 7
and 10-30-10.
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nurse tank is equipped with an air sparger, and satisfactory
by bubbling air through the mixture. Figure 4 shows the mix
location. The mix tank provides additional mixing of a susp
nutrients, herbicides, and insecticides are added.

Since the cold-mix plant does not have neutralization facilities,
gmmonium phosphate base solution is essential. TVA has beeq the m
ammonium polyphosphate base solution, but with the rapid increase
superphosphoric acid production this year, 10-34-0 from commercial
became the major base solution. It is estimated that superpghosphg
furnace and wet-process, now sccounts for about’ 10 percent of the

acid made in this country.
|
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The material can be used in cold-mix plants even though they
spargers in the mix tanks, by using aqua ammonia to supply T
amount of ammonia needed and pouring the material into the 4
essary amounts of water and other liquids. Some companies p
material in making 10-34-0 for use as a base solution.

Some Economic Considerations of Fluid Fertilizers
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However, cold-mix liquid units are much less costly than equivalent bulk-blending
plants. A cost of less than $10,000 has been reported for a standard cold-mix
plant (5 to 10 tons per hour). From a recent survey the average total investment
appears to be about $15,000. A comparable bulk-blending unit would probably cost
more than $4+0,000. Cost studies have shown that suspensiong produced by the
cold-mix route can be produced and applied competitively with bulk blends.

Future of Clear Liguids

Clear liquids will probably continue to grow where high-analysis grades are not
so important or where the production of suspensions will not cause a substantial
increase in the plant-nutrient concentration of the liquid. In the production
of nonpotash grades, very little increased concentration caﬁ be expected by the
use of suspensions. For example, the 1:1:0 suspension grade is a|21-21=0,
whereas the 1:1:0 grade produced as a clear liguid from 11-37-0 iz a 19-19-0.

Also, clear liquids will probably continue to be used extensively|as starter
grades. In this instance a highly concentrated fluid fertilizer is not required,
and often some liquid is added with the seed. If too high a concentration of
liquid is used, germination damage will probably occur.

Some equipment used on planter attachments for the addition of liquid is not
suitable for suspensions. For this reason, the continued use of clear liquids
in this type of equipment should be expected.

Future of Suspensions

Suspensions have considerable promise for removing the handicap of low grades in
N-P-K fluid fertilizers. In several sections of the country there is & need for
micronutrients such as magnesium, zinc, and sulfur. Significant gquantities of
these micronutrients cannot be dissolved in clear liquids. They must be suspended.
In the Northeast a 12-12-12 grade with 3 percent magnesium from 12-L0-O base
suspension, urea-ammonium nitrate scolution, and Pro/Mesium has been produced.

This grade should be an excellent material for potato fertilization.

Suspension mixtures can be stored for as long as 6 months if a simple air sparger
is installed in the bottom of the storage tank to agitate the suspension periodi-
cally during storage. Figure 5 is a sketch of an air sparger of this type.




Application Eguipment for Suspensions

In the beginning suspensions were hard to apply.

by trucks or pull-type applicators equipped with large flooding nogzzles.

applicators use centrifugal pumps to recirculate the fluid to the
while a measured part of the fluid is diverted tc the nozzle. On
ground=driven positive-displacement piston pumps are used to pump
the nozzle. ‘

Most suspensions are broadcast

Some

applicator tank
other equipment
suspensions to

In tests conducted at TVA with a pneumatic pull-type applicgtor (Figure 6), air

was used to agltate suspension in the applicator tank and alsc to
to force the liquid from the nozzle. The compressor can be
gasoline motor or the power take-~off of a tractor. Calibrat
flooding nozzles used with this applicator are shown in Figu
When a single nozzle is used, the application rate is not af
pressure as long as a tank pressure between 25 and 30 p.s.i.ge. is
The application rate is affected by the following variables:
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produce pressure
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'fected by changes in

maintained.

2. BSpeed of the applicator

5. Height of the nozzle from the ground
This type of applicator is being used satisfactorily by several companies to
apply suspensions. Some who want higher application rates often use two or

more nozzles and broadcast in swaths up to 80 feet wide. However,
application rates below 500 pounds per acre, it is advisable to us
nozzle.

Single nozzles have larger holes and give a more nearly uniform sj
thanr multiple nozzles.

Most suspensions applied at the time of planting are knifed‘into 1
either a ground-driven piston metering pump or a hose pump.| A hos
can be used to knife suspensions into the ground is shown in Figul
hose from the manifold or pump is usually held in position behind
being stuck into a l-inch pipe welded to the knife. The submerge
pipe is usually cut at a L5-degree angle. This arrangement seems
and free of stoppages.

Field results show that it is practical to produce suspensions fr
12=40-0, 11-37=0, 10=34=0, and 15-60-0. These suspensions can be
with equipment which usually costs no more than equipment that is
liquids. Results show also that suspensions fill the need for a
high analysis and also may be used as carriers of micronutrients,
and herbicides.
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SUBSURFACE APPLICATION OF SUSPENSION‘
FERTILIZER USING A SQUEEZE PUMP




