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Investigating the ddifferent amounts of urea and calcium on the
formation of different forms of calcium carbonate in precipitation
medium using Sporosarcina pasteurii

Gandali Mostafa N., Ghezelbash Gh.R.* and Shafiei M.
Dept. of Biology, Facculty of Science, Shahid CHamaran University of Ahvaz, Ahvaz, I.R. of Iran.

Abstract

Bio-cementation is a new process in which urea hydrolysing bacteria decompose urea
into ammonia and produce calcium carbonate crystals at higher pH due to the
production of an alkaline environment. This study aimed to investigate calcite
production using S. pasteurii in a precipitation medium and optimize the factors
affecting this reaction. In addition, the effect of carbon sources in the precipitation
medium was studied. According to the results of quantitative XRD analysis, it was
found that 1% urea with 94% calcite, 2.4% vaterite, and 2% calcium with 92.3% calcite,
4.9% vaterite productivity, respectively, were the best condition for the highest calcite
productivity in precipitation medium. Particle size analysis using FESEM revealed that
particles produced in 1% urea were often below 100 nm. With increasing urea
concentration, the frequency of particles below 100 nm in size decreased. The particle
size distribution showed that less than 100 nm particles were lower in 2% urea than 1%.
FESEM analysis showed that increasing calcium chloride particles of less than 50 nm
decreased significantly. The same was true of urea, and it was found that the particle
size of the crystals increased at high concentrations of the reactants. In addition, we
investigated the effect of the presence of carbon sources in the precipitation medium on
the production of calcium carbonate crystals. The result was not significantly different
from their absence (glucose and sucrose). Maltose sugar decreases calcite and increases
other crystals.

Key words: Precipitation medium, Calcite, Sporosarcina pasteurii, FESEM, Semi
quantitative XRD



