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ABSTRACT

“Super Seven Quartz” is one of the trade name of the gem variety of quartz (Q-SiO,). It also contains
various trace elements, including Li, Na, K, Al, Fe, Mn, and Ti. This study aimed to investigate the
gemological characteristics, mineral inclusions, and chemical compositions of Super Seven Quartz, which
were claimed to be from Brazil. A total of 10 Super Seven Quartz samples were examined. Based on
standard gemological testing, the samples ranged from 1.170 to 2.295 carats. Their specific gravity ranged
from 2.64 to 2.66. The studied samples were doubly refractive, with refractive indices ranging from 1.540
to 1.559, and birefringence values between 0.007 and 0.010. All samples were inert under ultraviolet
radiation, both short-wave and long-wave UV light. Under microscopic observation, the samples exhibited
red crystal inclusions, probably goethite and lepidocrocite, healed fractures and unhealed fractures. UV-
VIS-NIR spectroscopy in the range of 300-900 nm. revealed absorption bands associated with charge

transfer between 02~ and Fe3™ within the quartz structure. The range corresponds to the electronic

transition of FepO3 in the mineral inclusions goethite and lepidocrocite. Additional absorption bands were

observed in the range of 320-450 nm. A band between 500-550 nm was attributed to colour centres
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formed by Fe*" activated by natural radiation, resulting in a purple to red coloration. A step-like feature
was also observed, which was characteristic of iron-group mineral inclusions. Chemical compositions
examined by X-ray fluorescence (XRF) point analysis of the group of inclusion areas showed the average
values of silicon dioxide (SiO3) at approximately 86.80 wt%, iron oxide (Fe203) at 8.54 wt%, aluminium
oxide (Alp03) 3.42 wt%, calcium oxide (CaO) 0.67 wt%, potassium oxide (K20) 0.28 wt%, vanadium at
0.052 wt%, sodium oxide (Naz0) 0.038 wt%, titanium dioxide (TiO2) 0.025 wt%, chromium oxide (Crp03)
0.11 wt%, manganese oxide (MnO) 0.042 wt%, gallium 0.006 wt%, and phosphorus pentoxide (P205) 0.001
wt%. This result of high iron content indicated that the analysed areas corresponding to the Fe-bearing
inclusions. In contrast, the host quartz areas showed the average values of silicon dioxide (SiO2) at 99.66
wt%, gallium at 0.80 wt%, aluminium oxide (Alp03) at 0.24 wt%, vanadium at 0.052 wt%, manganese oxide
(MnO) at approximately 0.033 wt%, titanium dioxide (TiO2) at 0.019 wt%, calcium oxide (CaO) at 0.012
wt%, potassium oxide (K20) at 0.008 wt%, and low contents of chromium oxide (CrpO3) and iron oxide

(Fe203) at 0.001 wt%.
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