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Polymer: Polyamino Carboxylate 
Molecular Weight: 30,000 
CEC: -1200
Technology Age: 2015 
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PROUCT RANGE 

NutriCharge- 40% active 
EZ-N-35.7% active  + proprietary drying agents 
Ionize-96% active in spray dried formulation  

All products built off the same polymer backbone and formulated 
for separate applications  

ENVIRONMENTAL ASSAY 
Non-toxic and non-bio-accumulating
Biodegradable beginning at 6 months post soil application 
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The limited availability of phosphorus in the soil is a well-documented and researched subject.
During the spreading of phosphorus-containing fertilizers, the phosphorus molecules in the soil
react with the cations and bind with them in insoluble or difficult-to-dissolve forms. Even if the
molecule is in the root zone, it cannot be absorbed by the plants. Our aim in developing
NutriCharge was to neutralize this process and preserve phosphorus forms that plants can
utilize.

The absorption of minerals through plant membranes is a much slower process than that of
water. To absorb ions applied to the surface of soil parts, the plant must release an exchange
ion, which can be H⁺ or HCO₃-. Carbon dioxide (CO₂) from root respiration forms carbonic acid
(H₂CO₃) with soil water content (H₂O), which dissociates into H⁺ or HCO₃- ions. Root acids and H⁺
molecules secreted by plants increase the solubility of phosphates.

The uniqueness of NutriCharge lies in the patented chemistry, which combines a high molecular
weight and a calculated negative charge. Fertilizer granules coated with NutriCharge/Ionize are
homogeneous, have a large surface area, and have a significant negative charge.

The negatively charged molecule detaches from the fertilizer surface and forms a large surface
in the soil, thanks to which the positively charged cations in the soil are not attached to the
phosphorus but the polymer. The phosphorus molecule remains free and can be absorbed by
the plant.

The cations attached to NutriCharge are held with a stronger bond than if they were interacting
with phosphorus. Still, the ion retention capacity of the molecule is weaker than the absorption
power of the root. In this way, not only is phosphorus diffusion realized, but the minerals bound
on the surface of the polymer can be taken up according to the plant's needs. This prevents the
binding of nutrients in an unabsorbable form, the nutrients accumulate in the soil in an
absorbable form, and their leaching is reduced.

An additional feature of the biopolymer-coated fertilizer is that it retains the phosphorus applied
with the fertilizer and the naturally occurring phosphorus molecules found in the soil in a form
that the plant can absorb. Due to its effect, the absorption of nutrients by the root system
becomes more intense. The nutrients are released from the soil particles through charge
neutralization. The high negative charge density of the NutriCharge enables the collection of
many nutrients in ionic form. The nutrients released in this way can be taken up by the root
much more quickly.
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NITROGEN
The negatively charged polymer binds to ammonium resulting a lower degree of freedom, which 
makes it more difficult for nitrosonomas bacteria to position itself to dock onto NH4+ and 
conduct nitrification. It slows the subsequent conversion to N02 and N03. Net result is it keeps 
nitrogen in NH4 longer providing more time for the nitrogen to be taken in by the plants rather 
than lost in the soil.  It essentially changes the energy requirement for activation of nitrification 
making it harder for bacteria to convert nitrogen.

It also helps nitrogen stay in the upper part of the soil longer in the season. The polymer in our 
products holds ammonium rather than the exchange sites in the soil. This means ammonium isn’t 
displacing anything on soil colloids or moving deeper in the soil.

POTASSIUM
In potassium fixing soils (vermiculite) Agrotech's polymer protects potassium fertilizer from 
fixation. Agrotech’s polymer has a stronger negative charge than the clay particles in the soil. It 
will hold the potassium in easily exchangeable form and delay fixation to the negatively charged 
soil particle.

It increases the solubility of potassium salts, by dispersing the salts in pore spaces in the soil. The 
salts when dispersed have a much larger surface area that is available to be wetted, this 
effectively shifts the equilibrium from solid phase to dissolved liquid phase. This will help 
potassium stay mobile in the soil.

The potassium salts are dispersed because the Helmholtz double layer model for dispersancy is 
satisfied by the presence of the high negative charge density of Agrotech's potassium polymer.

MICRONUTRIENTS 
Calcium and magnesium are typically found in the soil as precipitates as phosphates or 
carbonates. Sulfur is typically adsorbed to aluminum, iron, or calcium. These secondary nutrients 
are typically only retained by relatively weak outer–sphere complexes, and are therefore released 
by mineral weathering. This process of weathering and adsorption repeats in a cycle until the 
nutrients are taken up into the plant. With Agrotech polymers present, as the nutrients are 
weathered, and enter into solution, they remain adsorbed to the anionic sites of the polymer 
momentarily, helping to increase the chances of their uptake into plants.
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