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Abstract: The phase and petrographic analysis of a part of previously prepared test samples of coloured petrographic materials coloured 

with different contents of CuO, SnO2, CoO, Cr2O3 were studied. The raw materials are based on metamorphic rocks - dolomite marbles from 

the village of Ustrem and the village of Mramor, processed by melting at 1450°C, so that after crystallization, petrographic phases are 

obtained, which are confirmed by X-ray phase and petrographic analysis. The main characteristics of the colouring aggregates and their 

effect on the mineral composition and crystal structure are described. 
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1. Introduction 

Experimental samples of colored petrographic materials were 

prepared based on dolomite marble with the addition of quartz sand 

so that the composition of the raw material includes the diopside of 

the CaO-MgO-SiO2 system. Those materials should have high 

physico-mechanical indicators that meet the standard of BDS EN 

1344 [1, 2, 3]. The mineral phases were achieved as a result of a 

crystallization process of the melt. The coloring of the samples was 

achieved by introducing different amounts of coloring oxides, alone 

or in combination, considering the modifications of the phases, 

mainly the diopside, by isomorphous inclusion of some oxides in 

the composition of the diopside and replacement of the magnesium 

phase [4, 5, 6, 7, 8]. Various experimental regimes of heat treatment 

and cooling were made, which affect the crystallization and 

structure of the crystals. 

2. Researches 

     Sample II.11 has the addition of copper oxide and tin dioxide, 

the color is white as the small amount of copper has no effect. Phase 

analysis does not show a change in the mineral composition as a 

consequence of the coloring additives, but shows the presence of 

post-crystallization petrurgical phases, basic diopside and small 

amounts of fluorite (Fig. 1). 

 

 

 Fig. 1 Phase analysis of post-crystallization petrurgical material with the 

addition of CuO and SnO2 reveals a presence of 80-90% diopside mineral 

phase. 

       The petrographic analysis is confirmed a characteristic diopside 

structure and the presence of small amounts of fluorite. A micro-

grained structure is observed in which diopside dominates, which is 

in the form of long-prismatic to needle-like crystals or radially 

radiating aggregates with a size of about 200 – 500 µm. Spherical 

voids or those with regular crystallographic shapes (rectangular, 

pseudo-octahedral, etc.) partially filled with fluorite are also 

observed. Gaps can also show completely irregular outlines. 

      Diopside crystals are shown typical crystal optical 

characteristics: colorless to pale brown, birefringence about 0.04, 

oblique obscuration angle ~ 40°, positive elongation and positive 

optical character. Diopside is represented in two generations. 

Diopside I shows prismatic crystals (Fig. 2), and diopside II is 

represented in the base mass and shows signs of very rapid 

crystallization - comb crystals, spheroidal aggregates, "swallowtail" 

type intergrowths (Fig. 3). 

              

  Fig. 2 Radial-rayed, highly prismatic crystals of diopside, nicoli +. 

                     

    Fig. 3 Diopside from the main mass with the comb structure and 

spheroidal-radiated aggregates or those showing "swallow tail" (top left), 
nicoli II.  

          Fluorite is rarely preserved in microscopic preparations and 

usually occupies the periphery of voids in the specimen. It is 

colorless, of low relief, and shows relatively well-formed crystals 

(Fig. 4).    

                   

  Fig. 4 Fluorite occupying the periphery of the voids, nicoli II. 
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     Sample II.18 has an addition of cobalt oxide and dichromium 

trioxide, the color is from light to gray-green as the cobalt content 

in the coloring lightens the intense coloring from chromium. The 

mineral phases after post-cristallization are diopside and fluorite, as 

well as the presence of a very small amount of silicate phase (Fig. 

5). And in this sample, the phases are not affected by the coloring 

oxides, only the type and structure of the diopside is changed. 

 

 Fig. 5 Phase analysis of a CoO- and Cr2O3-stained sample of petrurgical 

material. The presence of about 80-90% diopside and 10-20% distributed 
between fluorite and monticellite are observed. The silicate phase is in very 

small amounts and is not confirmed by petrographic analysis. 

        The petrographic analysis of the sample is shown a fine-

grained structure made up of long prismatic diopside crystals, which 

are sometimes semi-parallel and resemble a magmatic spinifex 

structure (Fig. 6). Less commonly, they also form rough spheroidal 

unweathered aggregates (Fig. 7). Numerous oval to perfectly 

spherical inclusions, sometimes partially filled by fluorite (Fig. 8) 

or diopside (Fig. 9), are present in the specimen. These formations 

most likely represent caverns left unfilled during the faster cooling 

and crystallization gave their spherical shape. Sometimes these 

voids are irregularly shaped and represent possibly leached 

material. Spheroidal voids with fluorite sometimes intersect the 

diopside crystals and can be interpreted as resulting from liquation 

(Fig. 10). 

         

 Fig. 6 Semi-parallel diopside crystals forming a spinifex structure. Nicoli 
+. 

        
 Fig. 7 Spherulitic structure in diopside. Nicoli +. 

                

  Fig. 8 Spheroidal cavity with fluorite. Nicholas II.       

                     

 Fig. 9 Caverns partially filled with diopside (center). Nicholas II. 

               
 Fig. 10 Spheroidal voids formed before prismatic diopside. Nicholas II. 

        
 

     3. Conclusion 

     Based on the research, a change in the structure of the diopside 

phase is observed under the influence of coloring additives, as they 

enter the composition of the diopside and replace the magnesium 

phase. The petrographic analysis is confirmed a change in the shape 

and size of the diopside crystals, as well as the presence of fluorite 

patches. The structure of the crystals is also related to the cooling 

time, as the petrographic analysis is shown the different degrees of 

crystallization in different parts of the polished petrurgical samples 

according to the cooling processes. In the X-ray phase analysis, an 

inhomogeneous structure is observed in some of the samples, which 

is also confirmed under a microscope of the samples. 
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