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Amino acids are efficient in increasing yield and quality. In addition,

they are most effectively absorbed through foliage of a plant. The amino

acids sprayed on the leaves enter a plant through the leaf buds and

enter the nitrogen metabolism cycle. They have a positive effect on

respiratory, photosynthetic, circulatory activity and accelerate protein

synthesis. One of the functions of proteinsis to transfer substances from

one tissue to another, therefore fertilizers containing amino acids

intensify metabolism and promote plant growth and yield formation,

reduce the amount of nitrates in plant production.
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Conclusions

In conclusions, liquid fertilizers with the addition of amino acids are more acidic,

the density and viscosity are reduced. The higher amino acid content, the lower

pH. The produced liquid fertilizer with the addition of amino acids is stable, there is

no sediment, so it can be used to fertilize plants.

The density varies between 1.416 g/cm3 and 1.424 g/cm3 and the viscosity varies between 4.48 mm2/s and 5.57 mm2/s. All the specified physical properties

comply with the requirements for liquid fertilizers. Figure 2 shows how the crystallization temperature changed with increasing amino acid additive concentration.

Were used copper sulphate, zinc sulphate, manganese sulphate, water,

amino acids (L-proline).

The pH meter HANNA pH 211, with a glass electrode HI1131B with an

accuracy of 0.01, was used for pH measurements.

Density was determined by the weight method using an aerometers set.

The viscosity of the solutions was determined by the viscometric method

using a glass capillary Ostwald-type viscometer VPZ-2.

The crystallization temperature was determined by polyothermic cryoscopy

method with a thermometer accuracy of 0.05 ºC.

A sample of 100 g of liquid fertilizer was produced. All components were mixed, and the temperature was measured and recorded throughout the process.

Accurately weighed copper sulphate was added to the calculated volume of water and stir until all was dissolved. Zinc sulphate was then added. When the raw

materials were granular, large particles difficult to dissolve, so it were grounded before the addition. Stir until everything is dissolved. After an accurately weighed

quantity of manganese sulphate was added, the solution becomes cloudy and warm, then it clarifies over time with constant stirring. Particles dissolve slowly

and solution warms to 29 °C. The solution is blue in color with copper sulphate. The physical properties of the prepared liquid fertilizers, which are important for

the development of the liquid fertilizer production technology, are given in the table.

Sample No. Crystallization  temperature, ºC pH Density, g/cm3 Viscosity, mm2/s

1 6.45 4.5 1.428 5.698

Attempts were made to add up to 3 percent L - proline to the prepared liquid fertilizers with microelements. Proline contains specially selected amino acids,

which promote the formation of rhizomes in plants, participate in the accumulation of nitrogen, stimulate the germination of pollen and seeds, regulate the

circulation of water in the plant, so the plants recover more easily during droughts. Figure 1 shows a liquid fertilizer with a different addition of amino acid (L-

proline).

Table 2 shows how the physical properties of liquid fertilizers changed with the addition of different amounts of amino acid (L - proline).

Sample

No.

Amino acid additive

content, %

Crystallization  
temperature, ºC

pH
Density,

g/cm3

Viscosity,

mm2/s

1

0.5 -2.8 1.9 1.424 5.01

1.0 +3.5 1.7 1.417 4.48

1.5 +4.1 1.8 1.416 4.92

2.0 +4.7 1.6 1.420 5.57

2.5 +3.6 1.7 1.420 4.97

3.0 +3.8 1.6 1.419 5.24

Table 2. Physical properties of manufactured liquid fertilizers with the addition

of amino acids (L- proline)

Figure 2. Crystallization temperature dependence of amino acid in liquid fertilizers Figure 3. pH values dependence of amino acid in liquid fertilizers
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Figure 1. Liquid fertilizers with different addition of amino acids (L - proline)

The pH of the produced liquid fertilizer is 4.5, the pH of the addition of amino acids drops to 1.6-1.9, the fertilizer becomes more acidic. How the pH changes 

with the addition of different amounts of amino acids is shown in Figure 3.

Experimental results

Table 1. Physical properties of manufactured liquid fertilizers
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