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BLENDING PIANTS 

In previous lectures you have heard about the differen of bulk blending 
plants and how they are used to produce dry-mixed gran rtilizers. The 
entire flow of materials in the bulk blend marketing s stem s depicted in 
Figure 1. In this marketing system basic producers pr duce traight-nitrogen 
products such as ammonium sulfate (20 percent nitrogen 7 amm nium nitrate (33·5 
percent nitrogen), and urea (46 percent nitrogen). Thy pro uce straight­
phosphate products such as normal superphosphate (20 p rcent P2 05 ) 7 triple 
superphosphate (46 percent P2 05 ), and concentrated sup rphos hate (54 percent 
P205 ). They also produce N-P products such as ammoni sulf te phosphate 
(16-20-0), ammonium phosphate nitrate (30-10-0), and d ammon um phosphate 
(18-46-o). The remaining basic producer produces only de of potash 
( 0-0-60). 

Almost all these products are shipped in granular form to th 
are other products such as potassium nitrate and sodi nitr 
grades such as 16-48-o, 28-14-o, 11-52-0, 25-25-07 26- 3-07 
are also shipped to and used by blenders; how·ever, the e mat 
only a small percentage of the total quantity of mater als 
The blending plant is usually located in the use area7 
farms within a 50-mile radius of the plant. 

Figure 1 shows that the phases of the bulk blend marke ing 

blender. There 
te and some N-P 
nd 20-20-0 that 
rials amount to 
ipped to blenders. 
usually services 

1. Production by basic producer 
2. Ocean and/or rail freight from basic producer t bulk blend plant 
3· Mixing at bulk blend plant 
4. Trucking to the farm 
5· Application of fertilizer on the farm 

Each phase represents a cost. It is the responsibilit blender to 
determine which combination of all these costs for eac mate ial considered 
will give him the lm.;est cost of plan·t nutrients mixed deli ered, and applied 
on the farm. 

~ne price of materials at the basic producer's plant i' 
delivered price of these :rnaterials to the blend plant ·· s r.'lor 
blender must determine what combination of materials u"ll gi 
cost per unit of plant food delivered to the farm. Mr. Walk 
least-cost linear program >-Thich assists the blender in makin 

The flmv diagram shows that considerable transportatio and 
involved in the bulk blend marketing system. In recen year 

,I 

tried to decrease these handling costs by using higher analy 
is not very uncommon in this country now to see the us of u 
Figure 2 shows how radically the freight cost per unit of pl 

ant; however, the 
important. Th.e 

e him the least 
p >-lill discuss our 
this decision. 

andling costs are 
the blender has 

is materials. It 
ea by a blender. 
nt food is decreased 



2 

"\·Then the blender changes from the use of ammonium 
Figure 3 shows the same significant effect when 
superphosphate to concentrated superphosphate. 

te to the use of urea. 
nder hanges from normal 

In the United States normal superphosphate usually cos s les 
food at the basic producing plant; however, this cost dvant 
analysis materials is soon lost as this low-analysis · teria 
from the basic producer to the blender. TVA is now de elopi 
their field programs a concentrated superphosphate whi h has 
production cost than the other conventional superphosp ates. 
and handling cost, however, is lower than that for any other 

per unit of plant 
ge over the higher­
is transported 

g and using in 
a slightly higher 
Its transportation 

superphosphate. 

Another advantage in using higher-analysis materials i that from them mixtures 
of higher analyses can be produced. For example, when norma superphosphate 
( 0-20-0) 1 ammonium sulfate, and potash are used, the h ghest analysis grade . 
with a 1:1:1 ratio that can be produced is about 9-9-9 wher as if urea (0-54-0), 
diammonium phosphate (18-46-o), and potash are used, t e gra e is about 19-19-19. 

Let us refer to Figure 1 again. It can be seen that t e·pro uction of a high­
analysis grade is important to a blender, because his andli g and other fixed 
cost per unit of plant food is lower for a higher-anal sis m ture. For example, 
the average fixed and handling cost for a typical bulk blend plant is about $15 
per ton of fertilizer. If he were producing the lower analy is, 9-9-9, mentioned 
above, then his fixed cost per unit of plant food woul be $ 5 divided by 27 or 
$0.55 per unit. However, if he should produce a high- nalys s grade, 19-19-19, 
then his fixed cost per unit of plant food would be on y $0. 6 per unit or about 
50 percent as much as that of the low-analysis grade. 

If you will again refer to Figure 1, you will see that 
the trucking cost • to the farm, and the farmer w.ould sa e on 
The blender, who is in the center of this marketing sy tem, 
business man and must consider the following: 

1. What are the delivered costs of materials to me 
2. What are my fixed arid operating costs? 
3· . What is the least-cost mixture I can make from hese 
4. Can these least-cost mixtures be delivered to t e fa 

cost? 

ld also save on 
pplication costs. 
st be an excellent 

terials? 
at the lowest 

The best can.bination of these items w,ill provide him h s bes sales program, 
and this is usually the best economic program for the Mr. Hargett will 
now :discuss how TVA assists the blender in determining ast-cost mixtures 
"ivhich the blender can produce from materials available to hi • 
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.FIGURE 2 

. STRAIGHT NITROGEN MAT Rl LS 
EFFECT OF PLANT NUTRIENT C NCENTRATION 
ON RAIL FREIGHT COST PER UNIT F PLANT . 
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FIGURE 3 

STRAIGHT PHOSPHATE M JERIALS 
EFFECT OF PLANT NUTRIEi'JT C NCENTRATION 
ON RAIL FREIGHT COST PER UNIT OF. PLANT 
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