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Розглянуто технології переробки та обґрунтовано можливість використання фосфогіпсу для виготовлення 

сухих будівельних сумішей. 
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Abstract 

The processing technologies are considered and the possibility of using phosphogypsum for the production of dry 

building mixtures is substantiated. 
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Introduction  

Phosphogypsum waste is a by-product of phosphoric acid production using the extraction method [1-3]. 

Depending on the temperature and concentration conditions of the decomposition of phosphate raw 

materials, the solid phase of calcium sulfate can be represented by one of three forms: dehydrate, 

semihydrate, or anhydrite. 

The purpose of the study is to consider and justify the possibility of using phosphogypsum for the 

manufacture of dry building mixtures. 

 
Research results 

Utilization of phosphogypsum and its integrated use for construction purposes is a very important issue 

for many countries. The processing of phosphogypsum into construction gypsum is complicated by the 

presence of acids in its composition. [4-6]. The main areas of phosphogypsum use are road construction, as 

an additive to cement, and gypsum building materials[7-9]. 

When phosphogypsum is buried underground, it can have a toxic effect by increasing fluoride content in 

ground and groundwater. Ways are being developed to discharge phosphogypsum into rivers and the sea. But 

from an environmental point of view, this is quite dangerous[10-12]. 

Chemical plants that produce mineral fertilizers are significant sources of waste and harmful emissions. 

The production of extraction phosphoric acid using the dihydrate method produces one of the largest 

volumes of chemical waste - calcium sulfate in the form of CaSO4-2H2O dihydrate (gypsum), which 

contains undecomposed phosphorite or apatite and phosphoric acid residues, hence the name 

phosphogypsum. The chemical equation is the main one: Ca5F(PO4)3 + 5H2SO4 = 5CaSO4 + 3H3PO4 + HF 

[9-12]. 

Purification of phosphogypsum is a necessary step before it is used in industry, particularly in the 

production of dry building mixtures. The simplest methods, such as washing and filtration, can partially 

reduce the amount of impurities, but do not guarantee complete purification [13-15]. Chemical treatment 

(neutralization with alkalis or acids) is an effective way to remove fluorides and heavy metals. Thermal 

methods provide deep cleaning but require significant energy consumption. The best results are obtained by 

combining different methods to achieve an optimal balance between cleaning efficiency and economic 

feasibility. 

The most effective application for phosphogypsum is in dry construction mixes. They include plasticizers, 

fillers, retarders and, if necessary, other components. The use of dry construction mixes made of 

phosphogypsum allows to improve the quality of construction and installation works, increase labor 

productivity, reduce labor intensity, and they have better property characteristics than cement or lime mixes. 



  

Dry construction mixes based on phosphogypsum have a wide range of products and applications. 

Phosphogypsum waste is used to produce gypsum binder, which is used to make modern modified plaster 

and putty starting and finishing masses, adhesive mixtures for gluing gypsum boards and sealing joints 

between them.  

The main difference between the properties of a gypsum binder made from phosphogypsum and a binder 

based on natural gypsum stone is the high porosity of the binder, the presence of active anhydrite and 

excessive electrostatic interaction between the binder particles, which leads to the aggregation of fine 

particles when mixed with water. 

For finishing plaster mortars, it is effective to add neutralized and dried phosphogypsum to save modified 

gypsum binder. The compressive strength of the solution of the optimal composition reaches Rst ≥ 6 MPa. 

The shelf life of such mixtures is 30-40 minutes. The mobility of the mixtures with a water-binding ratio of 

0.42 is up to 10 cm. For putties, it is also advisable to use the addition of neutralized and dried 

phosphogypsum to save modified binder. The compressive strength is at least 5 MPa. 

The Vinnytsia National Technical University conducted research on the use of highly plastic clays as a 

filler for phosphogypsum-based SBS. The results of the experimental studies confirm the positive effect of 

highly plastic clays on the structure of the porous mass and the rheological properties of the mortar obtained 

from dry phosphogypsum-based building mixtures. Thus, it is proved that the mineral filler in the form of a 

powder of fine-dispersed highly plastic clays in the composition of porous dry building mixtures acts as a 

stabilizer, plasticizer, and water retention component. 

 

 

Conclusion 

By using dry construction mixes based on phosphogypsum, we will be able to improve and regulate their 

properties, expand the product range and ensure high quality of these mixes. 
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