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Introduction 

One of the urgent problems of today is environmental pollution with industrial 

waste. A small part of industrial waste is processed, it is very important to use it in 

other areas [1]. Artificial stone based on Portland cement is one of the most 

important building materials, but the high risk of discoloration over time limits its 

use [2]. Metakaolin, nano-SiO2 and basalt powder were used in this work as 

inhibitory mineral additives in Portland cement stone to prevent tarnishing. The 

opacification of cement stone has been studied in terms of hydration products and 

pore structure [3]. Both the morphology and phase assembly of the fading substance 

were studied at different scales using optical microscopy, laser confocal novel 

spectroscopy, and SEM [4]. The results show that the addition of nano- SiO2 and 

metakaolin can effectively slow cement stone fading as an inhibitor due to the 

consumption of Ca(OH)2 during cement hydration and the reduction of total porosity 

[5]. On the contrary, nano-SiO2 with high reactivity and specific surface area has the 

least number of macropores and total porosity, the lowest capillary absorption 

coefficient and the best resistance to tarnish along with portlandite content [6]. 

X-ray fluorescence analysis of portland cement obtained on the basis of 

flotation waste of "Khonjiza" concentrator. The analyzes were carried out on the 

EDX-8100 instrument. Rh element was used as a source of radioactive radiation in 

the analyses. In the course of research, it was carried out in the atmosphere of 

atmospheric air, in the time interval from 10 to 30 seconds. The first stage was 

carried out between Al-U metals, the second stage was carried out between Rh-

Cd metals, the third stage was carried out between C-Sc elements 

https://t.me/c/1424188715/72975 Analysis time of one sample 50 kV electric 

voltage and 321 A current to Al-U analytes for 10 minutes, Rh-Cd; 15 kV voltage 
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and 1000 A current were used for analytes, and 50 kV voltage and 453 A current 

were used for C-Sc analytes (Fig. 1). 

 

 
Fig.1. X-ray fluorescence analysis of portland cement obtained on the basis of 

flotation waste of "Khonjiza" concentrator. 

 

It can be seen from the results of X-ray fluorescence analysis of the portland cement 

obtained on the basis of flotation waste of "Khonjiza" enrichment plant that the 

initial substances have fully reacted. 
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