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Prostitute crystals (Ag3AsS3) have been known as natural minerals for many years [1]. 

Beginning from 70s last century, it was investigated as potential material for electronics 

because it is piezo- and pyroelectric, as well as thermo- and photosensitive semiconductor [2]. 

In the region of low temperatures they belong to semiconductor ferroelectrics, and at high 

temperatures to superionic conductors. The crystals Ag3AsS3 possess high optical anisotropy 

and transparency in IR region [3]. They are described with low coefficient of hardness (2-2.5 

AU on the Moss scale) and easily machinable. Obtained after grinding the crystals are 

resistant to non-aggressive weather conditions [4]. It is worth noting that optical properties of 

doped prostitute are not investigated enough.  

The crystal structure of Ag3AsS3 belongs to non-centrosymetric one and is described by 

presence of prismatic and tetrahedral cavities. Thus, properties of the material will be 

improved due to doping of the structure with atoms of rare-earth elements. Such points 

expand the possibilities of application of the materials.  

In present work, we present theoretical substantiation of the possibility of doping 

prostitute (Ag3AsS3) and partial experimental results (x-ray phase analysis of obtained 

samples).  

In the Ag3AsS3 (Pearson Symbol hR42, SG 161) [3] crystal structure As atoms occupy 

trigonal prismatic cavities and take place closer to the base of the prism. Thereby, the 

interatomic distances As-S (opposed base and face-centered atoms) are over the sum of ionic 

radii. Visualization of the crystal structure has been done by using VESTA [5] program.   

The crystal structure of Ag3AsS3 may be considered as group packing of atoms [AsS3]
3- 

that behaves as a separate anionic group since their second coordination surrounding [6] 

(SCS) is rhombododecahedron (cuboctahedron with two additional atoms against opposite 

quadrangular faces) that indicates to close packing of such groups of atoms (Fig.1). Ag atoms 

occupy octahedral voids within the SCS. By contact with five anions [AsS3]
3- the second 

coordination surrounding of Ag atoms is described by flattened octahedron where cation 

atoms locate between two opposed S atoms. The distances from prism centre to S atoms are 

commensurate with the distance of R-S in chalcogenide compounds. Given the above, R 

atoms as doping impurities occupy statistical position of silver atoms in the crystal lattice of 

the compound Ag3AsS3 (Pearson Symbol hR42, SG 161). In order to confirm the possibility 

of doping of proustite with R atoms, we synthesized samples that contained 0.3, 0.6 and 

0.9 аt. %. Ho. The   samples   were    synthesized from elementary substances (Ag, Ho, S) and 
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 previously obtained As2S3 of at least 99.99 wt.% purity in quartz containers in an MP-30 

programmable electric muffle furnace. The containers were evacuated to a residual pressure 

of 10–2 Pa and soldered in oxygen-gas burner flame. The alloys were synthesized step-wise as 

follows: heating the mixtures to 873 K at the rate of 12 K/h; exposure for 2 h; cooling to 473 

K at the rate of 12 K/h; homogenizing annealing for 500 h at 473 K. After reaching the 

equilibrium state of the synthesized alloys, the amouples were quenched into room-

temperature water without breaking. The diffraction patterns (Fig.2) for X-ray phase analysis 

were recorded at a DRON 4-13 diffractometer over 2 range of 10  2  70 (CuKα 

radiation, scan step 0.05, 5 s exposure in each point). 

 

 

 

Fig. 1. The second coordination surrounding 

of [AsS3]
-3 in the structure Ag3AsS3   

 

Fig. 2. Theoretical (for Ag3AsS3) and 

experimental diffractograms of Ho-doped 

proustite 

 

Conclusion. The Ag3AsS3 crystal structure was analyzed by the theory of SCS. The 

synthesis of holmium-doped polycrystalline samples of the synthetic analogue of the mineral 

Proustite was carried out. According to the phase analysis, the obtained samples are one-

phase. The next step of the research of the received chalcogenides will concern measurements 

of physical properties which are necessary for clarification of perspective spheres of 

application of researched materials. 
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