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The way it wasThe way it was

• Converting urea or ammonium nitrate 
to a solid form is expensiveto a solid form is expensive

• Verses directly producing UAN
• This was the natural advantage of fluid 

fertilizer production in the US since we 
produced both here.



The way it isThe way it is

• Many ammonia plants in the US closedMany ammonia plants in the US closed
• Natural gas is worth more heating homes

N t l i l ki f h• Natural gas is looking for a home 
internationally

• Nitrogen products will increasingly be 
imported, mostly as urea

• The natural advantage of fluids is ending



Basic DynamicsBasic Dynamics

• Most any input with nutrient value can beMost any input with nutrient value can be 
dissolved in water

• How much water? salt out or viscosity• How much water? – salt out or viscosity 
• How much energy (heat)?
• Cost of nutrient per acre?
• How much mixing time? (salt out vs. g (

product temperature)



Form-U-Share® Can HelpForm U Share Can Help

• Look at many alternative inputsLook at many alternative inputs
• Select lowest cost mix subject to

G d & T h i l i tGrower needs & Technical requirements 
• Compute marginal cost of these needs
• Evaluates worth of alternative inputs
• Evaluates high vs low analysis productsEvaluates high vs. low analysis products
• Stretches your imagination on alternatives



Form-U-Share® ExamplesForm U Share Examples

• Cold mixing (32-0-0 10-34-0 4-11-11)Cold mixing (32 0 0 10 34 0 4 11 11)
• Salt out temperatures (0-0-62)
• Controlling total water• Controlling total water
• Using hot water with urea

U i i lf t• Using ammonium sulfate
• Reacting phosphoric acid
• Reacting sulfuric acid
• Don’t forget suspensions



Cold Mixing ExampleCold Mixing Example

• 32-0-032 0 0
• 10-34-0

4 11 11• 4-11-11
• 0-0-12
• 12-0-0-26 S
• 0-0-25-17 S0 0 25 17 S
• Water









Nutrient ValuesNutrient Values

Nutrient Rate Value TotalNutrient Rate Value Total
(Lbs) ($/Lb) ($)

• Nitrogen 50.000 0.625 31.25
• Phosphate 50.000 0.309 15.44p
• Potash 50.000 0.373 18.65
• Sulfur 10.000 0.092 0.92Sulfur 10.000 0.092 0.92
• Total 66.26



Substitution CostSubstitution Cost

M i l N U i C V l Diff• Material Name Unit Cost Value Difference
($/Unit) ($/Unit) ($/Unit)

• Water Ton 0.01 0.00 0.01
• 28-0-0 Ton 355 00 350 00 5 0028 0 0 Ton 355.00 350.00 5.00
• 30-0-0 Ton 380.00 375.00 5.00
• 11-37-0 Ton 374.00 366.03 7.97
• 10-34-0 Ton 335.00 335.00 0.00
• 0-0-12 Ton 90.00 89.52 0.48
• 0-0-25-17 S Ton 315.00 186.50 128.50
• 12-0-0-26 S Ton 198.00 150.00 48.00
• 46-0-0 Ton 495.00 575.00 -80.00
• 0-0-62 Ton 210.00 262.50 -52.50
• 21-0-0-24 S Ton 376.00 462.51 -86.51





Material SystemsMaterial Systems















Thermodynamic BalancesThermodynamic Balances 

• Heat of chemical reaction
H t f l ti• Heat of solution

• Heat capacity
• Temperature of original inputs
• Temperature of hot waterTemperature of hot water
• Temperature of product (mixing time)



Ammonium Phosphate Reactionsp
(Kg-Cal/mole)

• Monoammonium phosphate• Monoammonium phosphate
• NH3 + H3PO4 NH4H2PO4 + Heat
• (-16.04) L (-306.53) L                     (-345.38) C           (22.81)

(-339.07) L           (16.50)

• Diammonium phosphate• Diammonium phosphate
• 2 NH3 + H3PO4 (NH4)2HPO4 + Heat

(2 16 04) L ( 306 53) L ( 374 50) C (35 89)• (2x-16.04)  L   (-306.53) L               (-374.50) C              (35.89)















Example SummaryExample Summary

• Cold Mix (4-11-11) $86 33 / AcreCold Mix (4 11 11) $86.33 / Acre
• Cold Mix (0-0-62) $81.85 / Acre

C ld Mi (H t t ) $81 86 / A• Cold Mix (Hot water) $81.86 / Acre
• Hot Mix (0-54-0) $72.77 / Acre
• Hot Mix   (H2SO4) $70.52 / Acre
• Hot Mix (21-0-0) $70 44 / AcreHot Mix (21 0 0) $70.44 / Acre
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