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MINERALOGICAL CHARACTERISTIC OF EPIDOTE FROM DUNJE,
REPUBLIC OF MACEDONIA
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Abstract: This paper gives mineralogical characteristic of epidote from Dunje locality. Several
samples of epidote were collected for research by Scanning electron microscopy (SEM), coupled with
an energy dispersive X-ray spectrometer (EDS) and X-ray diffraction (XRD). The results of the X-ray
powder pattern and SEM analysis enable straightforward identification of the studied mineral sample
as epidote.

Key words: epidote, scaning electron microscope, X-ray diffraction

1. INTRODUCTION

Epidote minerals are known since the 18" century, but at that time the greenish to
dark colored varieties were termed actinolite or schorl and not distinguished from the
minerals to which these names apply today. Haiy defined the mineral species and
introduced the name “epidote” in 1801, whereas Werner in 1805 used the term
pistacite (quoted from Hintze 1897). Epidote is derived from greek epidosis - to
increase, because the base of the rhombohedral prism has one side larger than the
other and pistacite refers to its green color (all references for names after Lischen
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1979; Blackburn and Dennen 1997). Weinschenk (1896) proposed the name
clinozoisite from its monoclinic symmetry and zoisite-like composition for those
monoclinic members of the epidote family that are Fe poor, optically positive and
have low refractive indices and birefringence.

Epidote with the formula Cay(Al ,Fe);0 OH Si,O7 SiO4. It is an end member of a solid
solution series with clinozoisite._In that series, the iron of epidote is gradually
replaced by aluminum to the end member clinozoisite composition of
CaxAl3(SiO4)(Si207)O(0OH). Clinozoisite is usually lighter in color than epidote
because iron is what produces epidote's greenish to brownish color.

2. RESULTS AND DISCUSSION

In the Republic of Macedonia, beautiful crystals of epidote have been found nearby
village Dunje and Caniste.

Epidote crystals from Dunje occur within quartz pegmatite veins crosscutting
metamorphic schists. In some cases have been found as large individual crystals
reaching 10cm in size elongated along the crystallographic c-axis.. Fig 1 shows
individual crystal of epidote, form Dunje. It has monoclinic system. Class 2/m, cell
dimensions: a = 8.98A, b = 5.64A, ¢ = 10.22A, Z = 2; B = 115.4° V = 467.58 A®
Colour is green. Streak is white. Density is 3.3 to 3.5 g/cm> Hardness is 6 to 7 on
the Mho's scale. It is transparent to opaque. Lustre is vitreous. Cleavage is perfect
on {001}.Fracture is uneven.

Optical properties: a=1.723-1.751, b=1.73-1.784, g=1.736-1.797, bire=0.0130-
0.0460, 2V(Calc)=62-84, 2V(Meas)=64-89. Dispersion strong, r > v.

Pleochroisam (x) colorless, pale green, or pale yellow, pleochroisam (y) greenish
yellow, greenish brown, or greenish yellow.

Chemical composition on epidote is given in table 1.

4
Figure 1. Individual crystal of epidote, form Dunje
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Table 1. Chemistry of epidote from Dunje

Sample 1 Sample 2 Sample 3
Element | Weight% | Atomic% | Weight% | Atomic% | Weight% Atomic%
O 46.76 65.40 47.95 66.34 44.02 62.77
Al 10.12 8.39 10.23 8.39 10.70 9.05
Si 16.81 13.39 16.33 12.87 17.01 13.82
K 0.11 0.07 0.53 0.31
Ca 15.00 8.37 14.97 8.27 15.78 8.98
Ti 0.04 0.02
Fe 10.68 4.28 9.92 3.93 11.16 4.56
Cu 0.10 0.04
Pb 0.38 0.04
Sr 0.37 0.09
Vv 0.23 0.10
Cl 0.79 0.51
Total 100.00 100.00 100.00 100.00 100.00 100.00

Concentration of Ca is between 14.97-15.785, Al is between 10.12-10.795, while
concentration of Fe is 9.92-11.16%.

Results obtained by X-ray investigations show that the investigation minerals is
epidote and they are in good agreement with JCPDS 01 071 2387. Fig 2 shows x-ray
diagram of epidote.
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Figure 2. X-ray diagram of epidote from Dunje
3. CONCLUSION

After summarizing the data collected in this research, we can confirm that the
studied mineral sample is epidote. The straightforward identification of the studied
mineral sample was enable by X-ray powder pattern and SEM analysis.

Epidote crystals from Dunje occur within quartz pegmatite veins crosscutting
metamorphic schists. In some cases have been found as large individual crystals
reaching 10cm in size elongated along the crystallographic c-axis. It has monoclinic
system. Colour is green. Streak is white. Lustre is vitreous. Cleavage is perfect on
{001}.

Concentration of Ca is between 14.97-15.785, Al is between 10.12-10.795, while
concentration of Fe is 9.92-11.16%.

Results obtained by X-ray investigations are in good agreement with JCPDS 01 071
2387.

Epidote has no significant use as an industrial mineral and has only minor use as
a gemstone. High-quality transparent crystals are sometimes cut into faceted stones.
These have never attracted much interest in the commercial jewelry market,
probably because their colors are not customer favorites. Most of the faceted stones
produced are purchased by gem and mineral collectors.
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