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Abstract: 

The object of research was citrogypsum, which is a gypsum-bearing waste formed when the 
biochemical synthesis of citric acid. The purpose of this study was to determine the possibility of 
manufacturing gypsum binders based on citrogypsum by thermal treatment at ambient pressure. 
Methods. A comprehensive analysis of citrogypsum was carried out using standard methods and 
laboratory equipment. Natural gypsum stone was used as a reference sample. The quality of the 
citrogypsum-based binder was also investigated, and a comparative analysis of it with building and high-
strength gypsum was carried out. Results. It was found that the chemical and mineral composition of 
citrogypsum slightly differs from natural gypsum stone. However, the high dispersity and morphology of 
the particles predetermine the low strength of the resulting gypsum binder. This phenomenon 
predetermines in the future the need to develop algorithms and methods for improving the efficiency of 
binders obtained by heat treatment at ambient pressure of citrogypsum. 

1 Introduction / ɺʚʝʜʝʥʠʝ 

ʈʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʦʚ ʢʘʢ ʚ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ, ʪʘʢ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɺʦʟʤʦʞʥʦʩʪʴ ʚʦʚʣʝʯʝʥʠʷ ʚ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʪʦʨʠʯʥʳʭ 
ʧʨʦʜʫʢʪʦʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʠ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ. ʈʝʘʣʠʟʘʮʠʷ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʨʝʰʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 
ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʦʪʭʦʜʦʚ, ʥʦ ʠ ʨʘʩʰʠʨʷʪʴ ʩʳʨʴʝʚʫʶ ʙʘʟʫ ʨʝʛʠʦʥʦʚ, ʘ ʚ 
ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʦʣʫʯʘʪʴ ʧʨʦʜʫʢʪʳ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ɻʠʧʩʦʩʦʜʝʨʞʘʱʠʝ ʦʪʭʦʜʳ (ɻʉʆ) ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʦʪʦʥʘʞʥʳʭ ʦʪʭʦʜʦʚ, ʧʨʦʙʣʝʤʘ ʠʭ 
ʫʪʠʣʠʟʘʮʠʠ ʘʢʪʫʘʣʴʥʘ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʈʦʩʩʠʠ, ʥʦ ʠ ʜʣʷ ʚʩʝʛʦ ʤʠʨʘ [1]ï[6]. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, 
ʯʪʦ ʧʨʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʝʞʝʛʦʜʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʮʝʥʪ ʧʝʨʝʨʘʙʦʪʢʠ ʜʘʥʥʦʛʦ ʩʳʨʴʷ ʢʨʘʡʥʝ 
ʥʠʟʢʠʡ (15 %), ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ɻʉʆ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʭʨʘʥʠʣʠʱʘʭ ʠʣʠ ʩʙʨʘʩʳʚʘʝʪʩʷ ʚ ʦʢʝʘʥ [1], 
[7]ï[9]. ʇʨʦʠʟʚʦʜʩʪʚʦ ʛʠʧʩʦʚʳʭ ʚʷʞʫʱʠʭ ʠʟ ɻʉʆ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʣʦ ʙʳ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 
ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʤʘʩʩʦʚʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʜʘʥʥʦʛʦ ʩʳʨʴʷ, ʦʜʥʘʢʦ ʥʘ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʪʘʢʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʤʠʨʝ ʦʪʩʫʪʩʪʚʫʶʪ. ʊʝʢʫʱʘʷ ʩʠʪʫʘʮʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʫʩʣʦʚʣʝʥʘ 
ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʠʧʩʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ï ʥʝʧʦʩʪʦʷʥʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ 
ʩʦʩʪʘʚʦʤ, ʙʦʣʴʰʦʡ ʚʣʘʞʥʦʩʪʴʶ ʠ ʥʘʣʠʯʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʤʝʩʝʡ [10]ï[13]. 
ʂʣʘʩʩʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 
ʛʠʧʩʦʚʳʭ ʚʷʞʫʱʠʭ ʠʟ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ ʚ ʩʣʫʯʘʝ ʩ ɻʉʆ ʷʚʣʷʶʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʪʨʝʙʫʶʪ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʪʘʢʠʭ ʢʘʢ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʩʫʰʢʘ, ʦʯʠʩʪʢʘ ʦʪ ʧʨʠʤʝʩʝʡ, 
ʧʨʠʤʝʥʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʘʛʝʥʪʦʚ ʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʥʪʝʟʘ 
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