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Everything you need to know 
• http://www.fluidfertilizer.com/PastArt/pdf/33P8-

11.pdf 

• http://www.fluidfertilizer.com/PastArt/pdf/35P17-

19.pdf   
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Two Distinct Fluid Starter Types 

Ammonium polyphosphates 

and  

100% orthophosphates 



Polyphosphates 

What are they? 

How they are produced? 

What they do and advantages to having 
“polys”? 

Precautions 



Phosphoric Acid Sources 

Wet 

Thermal 

KilnProcess Acid 

PPA 



What is a polyphosphate? 

• Polyphosphates are molecules containing more 

than one phosphorus atom 

– Prior to the advent of the TVA pipe reactor process they 

were very difficult to make 

– Only source lay in “high poly” superacids (which are 

very corrosive) 

• Required high heat and high vacuum conditions 

• 50% poly was about the most that could be achieved 

 



The basic building block for polyphosphates 



Using heat to drive out chemically bound 

water and link the phosphate molecules 



With more heat additional links can be made each time 

removing another molecule of chemically bound water 



Where does the heat come from? 



Ah-ha! 



The overall process 



Why Superacids? 

• It’s difficult to produce polyphosphates from 

orthophosphoric acids because they contain so 

much “free” water 

• Superacids contain no “free” water (they are 

anhydrous) 



Benefits of the TVA pipe reactor 

process 
(Developed in the mid-60’s) 

1. Allowed production of High poly ammonium 

phosphate solutions  

2. Eliminated the need for high poly superacids 

 



The TVA Reactor 









High Ortho 

• N from ammonia, urea 

• P from high grade 

orthophosphoric acid 

• K from KOH 

• S from ATS 

• Micros from EDTA chelated 

sources 

 

 

High Poly 



High Ortho 

• N from ammonia, urea 

• P from high grade 

orthophosphoric acid 

• K from KOH 

• S from ATS 

• Micros from EDTA chelated 

sources 

 

• N from ammonia, UAN 

• P from polyphosphate 

(converted from super acid) 

• K from KCl 

• S from ATS + other 

• Micros from ammoniated 

complexes, sulfates,  

chlorides and chelates 

 

High Poly 



Plant Food Madness 

The market is becoming more diverse with blends 

30/70 ortho/poly—typical high polyphosphate 

50/50 ortho/poly 

60/40 ortho/poly 

70/30 ortho/poly 

80/20 ortho/poly 

100/0 ortho/poly 

We’re no longer “purists” 
 Blends are the growth area.  

K source can be KCl or KOH. 



Ortho Benefits 

• Plants use only ortho phosphate 

• Immediately available phosphorus 

• Higher ortho  =  lower viscosity for uniform flow 

rates over a wide range of temperatures 

• Fewer contaminants to settle out  

• 100% ortho—virtually no contaminants 

• Excellent storability 



Ortho Cons 

• Does not sequester micronutrients 

• Must use completely chelated micros 

• Usually more expensive per unit of phosphate 



Poly Benefits 

• Concentrated P 

• Sequesters micros (important for zinc) 

• Cheaper acid raw material source 

• So called “Contaminants” include micronutrients 

at no extra charge 



Poly Cons 

• Often not recommended for in-furrow placement 

depending on K source 

• Polyphosphate chains need to break down 

(hydrolyze) for bio availability 

• Higher Viscosity (due to concentration) 

• Storability problems if Poly converts in the tank 

before use 



Ortho vs Poly.pdf 

 

Ortho vs Poly.pdf
Ortho vs Poly.pdf
Ortho vs Poly.pdf
Ortho vs Poly.pdf


Seed Safety 

• High orthos tend to be built with monopotassium 

phosphate as raw material.  (ortho acid + KOH)   

=  low salt index  

• Safer on the seed – Corn seed $300+/bag  (better 

be safe on the seed!!!) 

• Ask about the salt index if seed placed  



Seed Safety 

• High orthos tend to be built with monopotassium 

phosphate as raw material.  (ortho acid + KOH)   

=  low salt index  

• Safer on the seed – Corn seed $300+/bag  (better 

be safe on the seed!!!) 

• Ask about the salt index if seed placed 

• High poly fertilizers are usually built with 

potassium chloride for the K source. Lowest cost, 

but higher salt index.  Avoid seed placement.  

Economical for other placements 



Corrosiveness 

• Important for equipment, especially planters 

• Spend a quarter million dollars on a planter and 

what becomes the main concern if used for 

fertilizer application?  Rust and corrosion! 

• Foliar application gets fertilizer on equipment 

• Generally, low salt index fertilizers made with 

monopotassium phosphate are also least 

corrosive to mild steel 



Salt Index Basics 

• The salt index (SI) is a relative measure of a 
fertilizer to draw moisture and compete with roots 
and plants for water 

• The higher the fertilizer SI the greater the risk of 
injury to the plant. 

• Germinating seeds are especially sensitive to 
fertilizer mixtures with a high SI 

• SI values are based on sodium nitrate = 100 

 



SI Basics (Cont’d) 

• Each component of a mixture has its own 

SI 

• The SI of fluid mixtures can be calculated 

from the SI values of its components 

• The SI permits the comparison of fluid 

formulations using different components 

• SI tables are available from a number of 

sources (Farm Chemicals Handbook; 

Professional Dealers Manual – ARA; 

Publications of the FFF) 



SI Basics (Cont’d) 

• Again, the SI of a mixture is the sum of the 

SI values contributed by each of its 

components 

• The SI for a “high analysis” NPK mixture 

may be greater than for a “low analysis” 

one --- however, the SI per unit of plant 

nutrient may be lower for the higher 

analysis product! 

• Thus must compare mixtures on the basis 

of per unit of plant nutrient 



Calculating Salt Index Values 

• Step 1.  Determine the SI per unit of plant 
nutrient of each raw material 

• Step 2.  Calculate the total units contributed to the 
final mixture by each raw material 

• Step 3.  Multiply the above value (total units 
contributed) by the value found in Step 1  

• Step 4.  Repeat Steps 1,2 and 3 for each raw 
material 

• Step 5.  Sum the contributions from each of the 
raw materials to find the SI of the total blend 



Salt Index (Raw Materials) 

 

Mortvedt, “Calculating Salt Index” 





Why SI is Important Today 

• Row placement easier with large planters 

• Need more seed safety 

• Fertilizer openers on large planters have 

disadvantages 

– Expensive 

– Take extra horsepower 

– Obstruct trash flow in high residue conditions 

– Disturb seedbed in no-till 

– Seed depth variable because moist soil kicked out by 

fertilizer opener sticks to seed depth control wheels 

 

 





Using Ortho and Poly in the field 

• Rader said that salt index determines placement 

• Far from seed—no concern about SI 

• Strip-till:  Poly P with high SI fertilizers applied 

preplant in subsurface band.  Planter applied low 

SI 6-24-6 for safety in seed furrow 

• Ammonia and 10-34-0 applied together in “dual 

band.”  Plus planter applied low SI starter fertilizer 

in seed furrow 

• Liquid or dry surface broadcast + row placed 

liquid, low SI ortho at planting 



Ortho vs Poly summing up 

• Original liquid fertilizers were all ortho 

• Plants use only ortho form 

• High ortho products are typically more dilute 

– Flow better in cold temperatures 

– Lack sequestration power 

• Polys naturally break down to form ortho P 

• TVA pipe reactor process used concentrated acid 

and ammonia under high temperature to form 

high poly  

•  Most fertility programs include both. 



Salt Index  Summing up 

• For seed placement (and foliar) or very close to 

the seed use low salt index products to protect 

expensive seed and leaf tissue 

• Don’t want corrosion on equipment?  Use low salt 

index fertilizer made from monopotassium 

phosphate.  No chloride or nitrate 

• Broadcasting or banding several inches from seed 

furrow-- look for economical alternatives 

• Successful fertilizer programs include both low SI 

products and “conventional” fertilizers 

 



Sulfur – common fluid sources 

• ATS  12-0-0+26S (ammonium thiosulfate) 

• KTS   0-0-25+17S (potassium thiosulfate) 

• K-Row 23®  0-0-23-8S.  Supplies K and S.  A new 

product designed for blending with ammonium 

polyphosphate for seed safe application with pop-

up fertilizers. 



Micronutrients – common fluid sources 

• Zinc:  Chelates,  ammoniated zinc complexes, 

sulfates, nitrates, chlorides… 
 

• Manganese:  Chelates, sulfates,  
 

• Copper:  Chelates, sulfates, chlorides 
 

• Iron:  Chelates, sulfates 
 

• Boron:  Boric acid, Solubor® 

 

 

 

 



Chelates and micronutrients 

Chelating  
Agent 

Micronutrients 

Copper Iron Manganese Zinc 

EDTA X X X X 

HEEDTA X X X X 

NTA X X 

DTPA X 

EDDHA X 



Thank you 
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