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OBTAINING GRANULAR CALCIUM NITRATE BY NITRIC ACID
DECOMPOSITION OF ZARBANT MARBLE.
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Abstract. Background. The need for calcium and its compounds, due to their
widespread use, is constantly growing, and methods of processing calcium-containing
minerals are of both scientific and practical importance. marble and limestone, which
have a high calcium content and are widespread in the Earth's crust, are more promising
raw materials for obtaining calcium from it. Acid decomposition and mechanical
chemical activation of marble and limestone from different mines were studied.
Uzbekistan has its own large marble mine - Zarbant, where CaO is more than 52.16%,
which is a promising raw material for the production of calcium nitrate in the republic
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Calcium in marbles is mostly bound to carbonate, and accompanying elements such
as iron, aluminum, magnesium, and fluorine are found in minor but minor amounts [7].
Usually, the technology for obtaining calcium nitrate from marble and limestone is based
on acid-hydrometallurgical methods, obtained at temperatures of 25-30 ° C [8].

Marble from a mine in Italy containing -55-56% CaO; 55-56% CaO; 43-44% CO,
was decomposed by nitric acid with a concentration of 49.21% at a stoichiometric rate of
100%. The process takes place at a temperature of 25-30 ° C for 1-2 hours. The degree of
decomposition of CaCO3 was 99-99.5%, respectively

Marble from the Zarbant mine (Samarkand) containing 51-53% CaO; 51-53% CaO;
40.99% CO, was decomposed by nitric acid with a concentration of 49.21% at a
stoichiometric rate of 100%. The process takes place at a temperature of 25-30 ° C for 1-
2 hours. The degree of decomposition of CaCO3; was 96-98.8%, respectively [9].
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Marble from Ghazgan mine (Navoi) containing 55.29% CaO; 55.29% CaO and
43.44% CO,. It was decomposed by nitric acid with a concentration of 49.21% at a
stoichiometric rate of 100%. The process takes place at a temperature of 25-30 ° C for 1-
2 hours. The degree of decomposition of CaCO3; was 97-99%, respectively [8].

Limestone from Bulogboshi mine (Andijan) with 54-55% CaO content; 54-55%
Ca0; 43-44% CO, was decomposed by nitric acid with a concentration of 49.21% at a
stoichiometric rate of 100%. The process takes place at a temperature of 25-30 ° C for
1.5-2 hours. The degree of decomposition of CaCO3; was 95-96%, respectively

Limestone from the Kuvasoy mine (Kuvasoy) containing 54.12% CaO; 53.5-54.5%
Ca0; 42-43% CO, was decomposed by nitric acid with a concentration of 49.21% at a
stoichiometric rate of 100%. The process takes place at a temperature of 25-30 ° C for 1-
2 hours. The rate of decomposition of CaCO3; was 96-98%, respectively [10].

However, the composition of the components in the liquid phase after decomposition
is of great importance, which is important in the subsequent ammonification and
granulation.

Table 2 Composition of raw marerials

Name Ca0 % | CO, % | HNO; | Temperature | Time | Degradation
% °C (soat) |rate
1 | Italian 55.72 |43.78 |49.21 |25-30 1-2 99-99.5
2 | Zarbant 52.16 |40.99 |49.21 |25-30 1-2 96-98.8
3 | Ghazgan 55.29 |43.44 |49.21 |25-30 1-2 97-99
4 | Bulogboshi |55.23 [43.39 |49.21 |25-30 1-2 95-96
5 | Kuvasay 54.12 4252 |49.21 |25-30 1-2 96-98
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Fig 2. Composition of raw materials

References

1. Yessica G., Alessandro N., Ricardo |I. Jeldres, Norman T.
Hydrometallurgical processing of calcium minerals — A review. https://doi.org/10.1016/j.
hydromet.2021.105573.

2. USGS, 2020. Mineral Commodity Summaries 2020. U.S Department

of The Interior. https://www.usgs.gov/centers/nmic/mineral-commodity-summaries

3. Bray, E.L., 2020. Magnesium Metal. In: Mineral Commodity Summaries.

Retrieved from. https://www.usgs.gov/centers/nmic/mineral-commodity-summaries.

4. https://www.metalresearch.ru/magnesium_market.html.

5. CHEMANALYST market analysis site

6. Characteristics of world production of mineral fertilizers // New chemical
technologies. Analytical portal of the chemical industry. 10.11.2015. —C.4. URL.: http://

www.newchemistry.ru/letter. php?n id=2247

7. Ergashev D.A., Isabaev D.Z. Study of systems that justify the process of
obtaining liquid fertilizer of complex action //Eurasian Union of Scientists (ESU). No.
5(62). 2019. 1-Frequently. —P.25-30

8. Murzin A.M. Technological processes for the production of calcium nitrate.

www.pedagoglar.org 33-to’plam 1-qism lyul 2024

134


http://www.pedagoglar.org/
http://www.usgs.gov/centers/nmic/mineral-commodity-summaries
http://www.usgs.gov/centers/nmic/mineral-commodity-summaries
http://www.metalresearch.ru/magnesium_market.html
http://www.newchemistry.ru/letter.%20php?n_id=2247

Ta'limda ragamli texnologiyalarni tadbiq etishning zamonaviy tendensiyalari va rivojlanish omillari

Journal of the Chemical Industry 1936-t.13 No. 10 — pp. 610-612.

9. Shapiro A.S. Processing carbonate sludge into calcium nitrate. Journal of the
Chemical  Industry 1936-t.13 No. 5 — pp. 273-275.

10. Yatsuta N.A. Semi-factory experiments on the production of calcium nitrate.
Journal of the Chemical Industry 1936-t.13 No. 21 — pp. 1289-1292.

11 3unyenko B.A. Xumuyeckas 3amura pacTCHHM: CpEICTBA, TEXHOJOTHUSA H
sKoioruyeckas oesonacHocts. M.: Komoc, 2005. -C. 11.

12 XapakrtepucThuka MHUPOBOrO IMPOW3BOACTBA MUHEPAIBHBIX yHAOOpeHH //

Hosrle XUMHUYECCKUEC TCXHOJIOT'NH. AHanuTnyecKui ImopTaa XUMHUYECKOUN
MPOMBIIIIEHHOCTH. 10.11.2015. —C.2. URL: http://www.newchemistry.ru/
letterphp?n_id=2247

13. ®enopoBa H.C. TeHaeHuuu pa3BUTHSA PBIHKA MHHEPAIBHOTO CBIPbS M
ynoopenuit // W3Bectusa Poccuiickoro ['ocymapctBenHoro Ilemarormyeckoro
VYuuepcurera uMm. A.W. T'epriena. -2008. -Ne 32 (70). -C. 350.

MupoBoii peiHOK nectuuuoB pacTeT // PBK. MccienoBanus pbIHKOB: UHTEPHET
CaWT. 13.05.2015. —C.3. URL:http://marketing.rbc.ru/news
research/13/05/2015/56294999 5161960.shtml.

www.pedagoglar.org 33-to’plam 1-qism lyul 2024

135


http://www.pedagoglar.org/
http://www.newchemistry.ru/%20letterphp?n_id=2247
http://www.newchemistry.ru/%20letterphp?n_id=2247
http://marketing.rbc.ru/news_%20research/13/05/2015/56294999
http://marketing.rbc.ru/news_%20research/13/05/2015/56294999

