Sorption of vanadium on artificial phosphates depending on the concentration
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The teachers of the department decided to use natural phosphates of apatite and phosphorite as sorbents of vanadate ions, as well as to increase the amount of artificial phosphates, to study the presence of vanadium in sediment and superphosphate. In this case, calcium apatite ions can be converted into ions of other divalent metals, and phosphorus ions in the fluorapatite molecule can be converted into ions of various acids. In addition, as a result of chemical reactions between phosphate and vanadium, complex compounds can be formed. According to the above, we determined that of the two studied artificial phosphates, Table 1 and Figure 1: vanadium is better sorbed on superphosphate. Thus, from dilute solutions with a concentration of 0.288 g/l, vanadium is sorbed up to 63 %.
Table 1. Influence of vanadium concentration on its sorption by artificial phosphates / static conditions /, sample 20 g, solution volume 100 ml.
	N
	Concentration of V in the initial solution in g/l
	рН
	Precipitate
	рН
	Superphosphate

	
	
	initial
	equilib.
	exchange capacity in mg/g
	% sorption of V from solution
	initial
	equilib.
	exchange capacity in mg/g
	% sorption of V from solution

	1
	1.19
	6.57
	6.74
	0.695
	11.8
	6.57
	4.15
	1.12
	18.9

	2
	0.586
	6.50
	6.70
	0.675
	23.2
	6.50
	4.09
	1.1
	37.9

	3
	0.288
	6.31
	6.31
	0.425
	32.0
	6.31
	3.96
	0.82
	63.0


Apparently, superphosphate exhibits some observation in relation to vanadium in connection with the chemical interaction with the formation of calcium vanadates or heteropolycompounds with the general formula H7[P(V3O9)4]. 
As the concentration decreases, the % extraction of vanadium from the solution increases from 18.9 % to 63 %. At low concentrations6 corresponding to 0.288 g/l, the sorption of vanadium on superphosphate is 0.82 mg/g, which is close to its sorption on sulfonated coals. The pH of the equilibrium solutions is higher than the initial one, which is obviously due to the partial interaction of acid solutions of vanadate with phosphate minerals.
Taking into account the slight difference in the values of the exchange capacity, it was decided to carry out experiments under dynamic conditions on superphosphate, since the latter has a greater porosity than the precipitate, which improves the filtration of the solution through the sorbent layer.
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