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This study presents new mineralogical and thermal
data on celestine (SrSO,) from the Gorna Oryaho-
vitza Formation, based on six samples collected
from the Probuda marl quarry in Northeastern Bul-
garia. For the Gorna Oryahovitza Formation, initial
data on the celestine mineralization was presented
by L. Donchev (Donchev et al., 2005).

The celestine from Probuda forms parallel-
fibrous aggregates hosted within gray marls of
Hauterivian—Lower Aptian age, occurring as veins
and lenses along fractures in the western part of the
quarry. Macroscopic observations reveal fibrous ce-
lestine aggregates ranging in color from light blue
to dove gray, varying in thickness from 3 to 7-8 cm,
and with characteristic S-shaped bending.

The celestine aggregates were studied using op-
tical microscopy, SEM-EDX, PXRD, FTIR, and
TG/DTG-DSC-MS. Optical microscopy reveals
the presence of chalcedony in the celestine aggre-
gates. PXRD confirms celestine as the dominant
mineral in all samples, whereas FTIR additionally
identifies the presence of gypsum and calcite. SEM-
EDX analyses confirm Ba—Sr isomorphic substitu-
tion, with SrO contents ranging between 48-56%
and BaO between 0.1-11.2%, which is consistent
with the shifts in FTIR sulfate vibrational bands to-
ward barite-like positions. Thermal analysis identi-
fied three main reaction intervals: (1) 100-500 °C,
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where dehydration of gypsum and low-temperature
decarbonization occur; (2) 550-800 °C, corre-
sponding to decomposition of impurity carbonates
and calcite; and (3) 1100-1200 °C, where celestine
undergoes its polymorphic transition to the hexago-
nal modification.

The identification of Sr as a critical raw mate-
rial by the European Union is a prerequisite for the
future growing interest in the mineral and the poten-
tial exploration for new deposits.
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