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Mechanochemical transformation of phosphates from Chilisay and Karatau
(Kazakhstan) and enhancement of fertiliser property

G.S. Kuanysheva, B.D. Balgysheva, N.S. Dalabayeva
Al-Faraby Kazakh National University, Kazakhstan, in collaboration with University of Reading

Abstract: This research provides results regarding the modification of the native phosphates of
Karatau and Chilisay with inorganic salts such as NaHSO, and NaH,PO, The modification of
these phosphates takes place in a planetary mill, which produces the necessary fertiliser and
inorganic materials.

After mechanochemical activation the content of P,Os in fertilizer is increased. The kinetics of
mechanochemical activation of Chilisay’s phosphates with NaHSO, is characterized and
analyzed in chemical compounds of fertiliser.

Key words: fertilization, complex compounds, mechanochemical activation, phosphate ores,

These days, the production of complex phosphate fertilizer is consider to be the paramount
concern of foreign and native investors, due to the great demand for complex mineral fertilizers
in the Republic of Kazakhstan. Variability in quality of native phosphate ores requires a non-
traditional approach in order to find an alternative method of processing fertilizers and inorganic
fertilizer materials with useful properties. To solve this problem, particular attention should be
paid to mechanically stimulate reactions in the presence of various additives, the
implementation of which is environmentally and economically more feasible.

Untreated samples of phosphate have very low concentration of digestible forms of P,0s with
Karatau 15,5 per cent and Chilisay 45,8 per cent relative P,Os. The digestibility of phosphorus
is increased after mechanochemical activation by 2-3 times (Table 1). A centrifugal planetary
mill was used as the activator.

Table1-Compound of power digestibility phosphate P,Os (rel.%)

Chilisay Karatau
In neutral ammonium In 2% citric acid In neutral ammonium In 2% citric acid
citrate citrate
Inactive phosphorus
45.8 40.2 15.5 47.5

Active with NaHSO,

65.4 - 85 53.4-61.2 48.6- 65.4 60.3- 68.6
Active with NaH,PO,

75.8- 80 61.6-76.5 53.8-62.0 70.5-73.2

Dispersed samples of phosphate were determined by two methods. The difference between the
electron microscopy and sedimentation analysis techniques was 2-3 per cent. We found that
increasing the milling time decreases polydisperse and size of the particle (Figure 1(a,b)).
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Figure 1(a) — Integral curve on mechanochemical Figure 1(b) — Differential curve on mechanochemical
activation of Chilisay phosphate with acid salts activation of Chilisay phosphate with acid salts
(minutes: 1-5; 2-15; 3 - 30; 4 — 45) (minutes: 1 -5; 2-15; 3 - 30; 4 - 45)

The bond of phosphate with oxygen atoms surrounding the six fold axis forms an equilateral
triangle. As a result of mechanochemical activation processing and distortion of the crystal, the
symmetry of the triangle is broken. The ionic bond increases between one of the calcium and
phosphate ions, as well as conditions of migration of ions changing along the six-fold axis in the
structure of phosphorus. When this is implemented it increases the solubility and also the
content of P,0s is increased after mechanochemical activation.
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