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The number of granulation plants in this country dnd in forelgn c
continues to increase. Many companies with small plants vhich fo
pulverized mixtures have converted their batch ammoniators to bat
and now produce granular products. Many producers with medium-si
plants have installed preneutralizers and scrubbers so that they

diammonium phosphate grades. Companies that have plants of the L
usvally have high annual fertilizer production, and many of them

complete grades through bulk handling stations. In recent years

a continuing utilization of the TVA ammoniator-granulator for the
dismmonium phosphate grades such as 18-46-0, 16-20-0, 6-24-2h, an
large basic producers of granular procducts. Some basic producers
IVA ammoniator-granulator to produce granular triple supe p'ospna
16-20-0, and triple supervhosphate are usuzlly marketed throush b
They are mixed with potash and other materials in these plants to
of different nitrogen, Ps0y, and Ko0 ratios.

Producers who have converted their small pulverized-mix plants to
have accomplished this conversion by cutting away some of the fli
batch mixer and installing ammonia and acid distributors below th
of material in the batch ammoniator. TFigure 1 is a skelch of a ©
mixer that has been converted to a batch granulator. The flights
half of the mixer have been removed, and a block or drilled-pipe

been installed in this section. The flights in the latter half o
usually cut so that they are only about 6 inches deep.

Figure 2 is a flow diagram of a small batch granulaticn plant or
plant that has been changed to a simple continuous plant as expla
material from the batch granulator is usually cooled in a rotary
of this type vary in size from 6 by 12 feet to 7 by 50 feet. Pro
granulation plants of this type formerly sold uns
the oversize only and sold the product as a semigranular fertiliz
'with the increase in the demand for granular products and the tig
specifications for these granular products, most of these produce
advisable to screen the product fro
the screen to the batch granulator. Recently some companies have
batch ammoniators to continuous granulators by enlarging the disc
from the ammoniztors and operating on a continuous basis. Their
essentially the same as with the conventional -continuous ammoniat

cieened products,

m the cooler and recirculate th
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However, most of these producers that use these small converted granulation plants

have found that their production rate is about 10 to 15 tons per

hour.
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Another disadvantage of the small granulation plant is that it has not been able
to produce high-analysis grades which require the addition of merchant-grade

phosphoric acid (54 percent P-Os). Since the plant does not have
high~analysis grades producecd in it would have a moisture content
satisfactory storage characteristics.
of Maine and New York plant tests in which superphosphoric acid h

Recently we have conducted

a dryer, the
too high for
in the States
a5 been used in

"small batch and continuous ammoniation-granulation plants vhich do not have

coolers. With the use of superphosphoric acid it is possible to
analysis grades of low moisture content. Since the superphosphor

essentially a negative moisture, its introduction into the formul:

effect of lowering the moisture content of the product. Us
the granulator has a higher temperature because of the high heat

of the superphosrhoric acid by ammonia.- With this high diuihgrge
the granulstor, the temperature difference through the ccoler is

the result that there is a high moisture removal by the cooler.
superphosphoric acid in the small granulation plant it is possibl
high-analysis grades such as 15-15-15, 6-24-24, 12-2L-12, and 8-3
superphosphoric acid is used,
in the ammonistor-granulator.

1ly

The investment cost of a small granulation plant which could use
scid would be about $l)0 000 which is about one-sixth the cost of
ammoniation-granulation plant which has a large granulator and a
of superphosphoric acid in small granulation plants may be
some foreign countries because:

1. Tow investment costs of granulation plant.

2. High-analysis grades of lovw moisture content and excellent

characteristics can be produced.
3.

acid instead of other phosphatic mwte”lals \

"Many companies have constructed conventional ammoniation-gr
Figure 3 is a sketch of a conventional ammoniation-granulat

-the ammoniator-granulsator.

drilled-pipe or block distributors.
- is dried in a rotary dryer.
cooler.

The product from the dryer is cooled

¥

it is usually sprayed or dribbled or

T part
\

Because of the high P>05 concentration of thg’sup@rpaosphox
there should be some economic saving in transporting supery
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lon pla
plant superphosphate, potassium chloride, and other solid material
continuously by belt feeders, screened to remove oversize, and dis
The oversize from the screen is crushg
Nitrogen solution; anhydrous ammonia, sulfuric acid, and phosphori
‘metered continuously by means of meters into the ammoniator-granul
 After granulation takes place
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The oversize is crushed and rescreened for prcduct-siz
fines are recycled to the recycle bin and thence to the ammoniator

produce high-

ic acid has

ation has the

the product from
of neutralization
temperature from
enhanced with
{ith the use of
e to produce
>~16. When

&

1 top of the bed

[;

<
v

superphosphoric
the conventional
ooler. The use

icular value to

(4

handling

ic acid,
hosphoric

on plants.

nt. In this

S are measured
charged into

d and rescreened.
¢ acid are

ator through

, the product

in a rotary
rom oversize
e removal.
-grgnulator.

The




This ammoniagtor-granulator cpzrates on a continucus basis.

- that the extra cost of

'

This type of plant is also used by many basic producers to produce granular

triple superphosphate. Run-of-pile triple superphosphate is first
a conc mixer and cured as usuval. The cured triple superphosphate
to the granvlation plant vhere it is granulated with the addition
rock and phosphoric acid.
by cured run-of-pile triple superphosphate.
granulation to promote granulation.

The investment cost in a plant of this type is between $600,000 and $1,00

produced in
is cenveyed
of phosphate

Usually 75 percent of the product's Pz0s 1s supplied
Sometimes steam is added during

0,000.

Figure I is a sketch of a typical up-to-date continuous ammoniator-granulator.

It ha

[
fw

an oscillating

scraper and g new type of distribubtors that can be rotated for cleaning. The
ammoniator-granulators vary in size from 6 by 6 feet to 12 by 2k feet, depending

upon their use.
about 25 tons of a low~recycle grade such as
throuhgput of only about 35 tons per hour.

gramilator vhen fully lozded has a throughput capacity of o
but it will have a production rate of only about 4O tons pe

-

12-12 per hour and

ﬁ

hour

to produce diammonium phosphate due to the high recyele rate required.

For exemple, a 6- by 6-foot ammoniator-granulator may produce

have a total

However, a 12~ by 2k-foot ammoniator-
er 200 tons per hour,

when utilired
The

oscillating scraper keeps the waterial from building upon tlhe walls of the

ammoniator-grenulator. As it oscillates backward and forwsrd, it
avay the buildup from the walls.
the acid distributor are below the bed of
granulator.
of an inch in diameter and are spaced on l-inch centers.
is also a drilled pipe. They should be located in the deepest se
bed.
suitable for the location of the distributors.
three-fourths of the bed depth. TFor inst ance, if the bed depth

The center of the bed is relatively inactive and, therefore,
They should be buried to about
is 18 inches,

s teeth dig -
The drilled pipe-type ammoniaz distributor and
the material in the ammoniator-

1e gmmcnia distributor has holes that are */16 of an inch to 1/8
The acid distributor

rtor of the
is not

the center line of the distributors should be about 13.5 inches below the
surface of the bed or about 4.5 inches from the ammoniator-granulator shell.

The holes of the ammonia distributor are oriented so that they fa

material. The holes in the acid distributors are pointed upward.

Most of the ammoniator-granulators are constructed of mild steel.
Hastelloy or stain steel distributor pipes. Most operators h
stainless stecl or Hastelloy is worth the
They report that there is considerably less wear of the holes if
materials is used. Therefore, the distribution of ammonia and ac
uniform in the bed of the material in the ammoniator-grenulator f

less

re the oncoming

Many have
xve Tound
investment.
one of these
id remains
or longer

periods of time. This uniform distribution in turn causes ﬁhe ammonia loss to
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bz minimized gnd th“ granulation ﬂfILCL cncy Lo be good. Thzase oparators
report that the holes in mild steel distribubors qguickly become eniarged so-
that thers are wai spots in the ammoalator-granulator that c¢ause overgranu-

" latior and high amnonis losses. -

Recent observations indicate that many operators are removing the|retaining
ring inside the awmonia+0r~branu ator, aand this -eliminates the granulation
section. Operators who have removed ithis ring have found that its removal
does not affect their granulation efficiency. They have founi zlso that they

can lengthen their distributors aand that the longsr distributors
for the production of high-nitrogen grades. Nitrogen losses and
culties encountered with overgranulation of the higher nitrogsa g
13~13-13% are minimized.

= 03

There are several nev devices in use that are de

yre hetter
bhe diffi-
rades such as

the caking

signed to prevent
of maierial on the wells of the ammeoniator-granulator. Somg comovanies use
rubber-lined emmcnlagorvgranu*stﬁrs to prevent this caking., | Figure 5 is a
sketch of this +v%e of ammoniator-gramlator. Strips of rubbe? sbout 5 feet
i ' lLL grmoniator-granulator and are|held in
the ammoniaicr-granulator rotates; the rubber
az s any buildup on the 1ubter to fall off. Other
_companies are now using ammeoniator-granulstors that have rubber Tlaps inside.
Figure 6 is a sketch of an ammoniator-granulator of this type. These flaps
are usually made of 2L~inch rubber beliing, and they are irs%alled sc that the
belts overliaz each other vhen they are 12id on the walls of the ammoniator-
granulator. As the emmoniator-granulaicr revolves, the loose ends of the flaps
dror. Any material that collects cn them will drop off, arz the fizps will
remain relatively clean. Other plant cperaters prefer to uge an oscillating
scraper rather than a lining to prevent this ceking of material on Tthe walls
of the ammcaiator-granulaior. Figure 7 is a sketch showing a scraper of this.
type. The scraper oscillsies %back end forth across the walls of |the emmoniator-
gramiiator, and its %t22th dig the cakad material avay from the walls. Tais
type of scrazer tends 1o wear less than a stationary scraper bar. | At TVA we
have receatly izstalled s spirsl scraper in cre of our n=w ammoniator-granulators.
Figure 8 is a skeich showing a scraper of this Eyﬂi. This scrapsr is similar
to a Cerman design., It is driven by an elgutrlc motor through e spesd reducer.
As it revoives slowly, its feeth dig away the caked material from|the walls of
the emmoniator-grazvlator. Many opzrators still use mechanical knockers o
remove builidny from the walls ¢f the ammoniator-granulator.

for a unigue method |of cléaning and
monigtor-granulator. Figure 9 is a

perators have rep“rted.dif"'culuy with

distributors normally uszd ia the.

3111 rotate the distributors out of the
lator so that they can be clzanzd without
rovides g means of adjusting tne posicion

nil ammonigtcr-granulator is
n cctr‘c moLor that drives
or couniercliockwisa,
vt bir, end this
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Many manufacturers with the larger granulation plants arc now ins
prencutralizers and scrubbers so that they can use large quantiti
phoric acid and ammonia to produce dismmonium phosphate grades. 1
companies are using the TVA process for the production of diammoni
grades. Figure 10 is a flow diagram of this process. This is the
that is being used by most basic producers of diammonium phosphat
these basic producers have plants that produce as much as 1%200 t
nium phosphate per day. The process involves the partial ammonia
phoric acid in a preneutrelizer -and the complete ammoniation of ti
slurry to diammonium phosphate in the anmoniator-granulstor, Tae
acid is ammoniated in the preneutralizer to an ammonia-~to-HiP0s m
1.k to 1.5. At this mole ratio there is a moxinum solubility of |
rhosphate. Therefore, it is possible to make a concentrated sluv:
Preneutralizer which has satisfactory fluidity for proper distriol
ammonigtor-granulator. Completing the ammoniation of this slurry

S

phosphate in the gmmoniator-granulstor decresses the solubility of

4.
L

te

and this in turn results in
gramiigtor. These condi
production rates.

a relatively low liquid phase in
tions are conducive to low racycle ﬁ

Many manufecturers have found that bj cenverting their convantﬂOﬁ
plant to this process they can use over 900 pounds of phosphoric
of product
‘acid per ton of product that is usually considered about
conventicnal plant. When this procoss is used,
of the phosphoric acid can be use :d4--9.6 pounds of ammonia per uni
This degree of ammoniation of pnospnorwc acid is 33 percent highen
normal rate of 7.2 pounds of emmonis per unit of Ps0s used in
plant with an ammoniator-granulstor. Because of this high degree
the economics of producing fertilizers in conventional granul
be improved.
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plants. A typical grauuWatwon plant that uses thls handllng system produces
more than {0,000 tons Per year. ;
A typical bulk-handling station is shown in Figure 11l. At this sgtation there
is a 6-bin storage building. Each bin is about 12 feet wide and |30 fect long
and holds aboul 75 tons. The total capacity of the bins, therefare, is about
450 tons for all grades. These bins are usually used to stpre tyiple super-
phosphate, ammoniuvm nitrate, potash, and three manufactured mixed fertilizer
grades. The mixed grades are usually transporied from the manufacluring plant
to the bulk-handling station by hopper-bottom reilroad cars. A belt conveyor
that fits under a hopper-bottom car is used to unload all materigls. This
belt conveyor empties onto a portable-conveyor that conveys the materisl to
each of the storage bins. Materials are removed from the storags bins by means
of a front-ecnd loader. They are weighed in a sczle hopper that is mounted zbove
an inclined portable belt conveyor that empties into the bulk truck.

Other types of bulk-handling stations use clevated storags ftanks.| Figure 12 is
a sketch of a typlcal s atlon of" this tyre. Such a station| usuzlly has six
tanks, each of which holds aboutl 50 tons. Materisls are removed from the railwsy

car by a belt conveyor and are elevated Lo the storage tanks. The materials from
the storage tanks are weighed i n a hoppar scale thal discharges into the same
elevator that is used to lczd t sanks. The material 1s then dilscharged by
“the elevator into a bulk truck.
.
Cost studies indicate that a bulk-handling station of this type can be con-
structed for a cost between $10,000 arnd $15,000. Cost studies indicate also
that the high-enslysis grades such as 70*20—70 czn te mzrufpctured in a
granulation plant ard marketed thrcugh bulk-handling stations at |costs thst are
competitive with the cost of bulk blending. If a granulztion plan®t with a bulk-
handling system is to be competitive, it is impsrative that the total ruv;r,xu
from the granulatiorn plant be high. Frevious cost studies have shown that e
granulation plant operating in conjunction with bulk-handling SVaulﬁns -ann“‘
be competitive with bulk blending when only 30,000 tons of material per yea
moved through these stations. Other calculations indicate, however, that
a 70,000~ton movement the econcmics of this production and marketin 1
very closely approxinate those of bulk blending.
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SCRAPER

OSCILLATING

AMMONIATOR GRANULATOR WITH OSCILLAT‘NG SCRAPER
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