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The most important mine that Turkey has got approximately
72% of the world reserves is the boron minerals. Boron products
such as borax decahydrate, borax pentahydrate, boron nitride, zinc
borate, boric acid, sodium pentahydrate, boron oxide, disodium
octaborate tetrahydrate, anhydrous borax are produced from boron
minerals. In this study, sodium bicarbonate which is an important
industrial input is aimed to be produced by using borax
decahydrate and CO, as raw materials for both the highest yield
and purity. In addition, it is expected to be contributed positively
to the reduction of CO, causing global warming.

In this study, the optimum conditions of sodium bicarbonate
production from sodium  tetraborate decahydrate
(Na,B,0,.10H,0) in ammonia solutions saturated with carbon
dioxide gas under pressure is investigated. Experiments were
carried out by using the experimentation method with change of
one factor at a time (OFAT). The chosen experimental parameters
were as follows: reaction temperature (45-65°C), solid-liquid ratio
(0.69-0.92 g/mL), reaction time (30-60 min), pressure (5-30 bar),
ammonia concentration (2,82-5,65 M) and crystallization
temperature (0-50°C). As the target of optimization was both the
highest yield and purity, solid amount(g) / B,0,% was chosen as
the optimization criterion. The value of optimization criterion
(solid amount(g)/%B,0,) had increased, NaHCO, purity and yield
increased, indicating B,0,% decreases and solid amount
increases. As a result, the criterion of optimization observed to
increase up to a certain point with increasing reaction temperature,
solid-liquid ratio, reaction time, pressure, ammonia concentration
and crystalization temperature. The optimum conditions were
found to be as reaction temperature, 60°C; solid-to-liquid ratio,
0.77 g/mL; reaction time, 50 min; pressure, 20 bar; ammonia
concentration, 4.7043 M. In these conditions, produced sodium
bicarbonate has solid amount(g) / %B,0,=10.04 and 97.75%
purity.
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Pyronine Y (PyY) which is a positively charged dye
compound is a xanthene derivative dye compound used in this
study. Xanthene derivatives are very efficient laser dyes and
fluorescent probes that offer outstanding photophysical and
photodynamic properties. Therefore, PyY is used in model
biologic systems and laser spectroscopy widely. Photophysical
and photodynamic properties of this kind of dyes depend on the
media. Thus, it is important to determine behavior of PyY in
different media.

In this study, the photodynamic of PyY compound in the
negatively charged sodium dodecyl sulfate (SDS) surfactant
medium has been examined. Pyronin Y concentration was kept
constant and experiments were carried out as a function of
temperature in SDS surfactant solutions prepared at different
concentrations. Photodynamic parameters were fluorescence
anisotropy, rotational diffusion times and microviscosity of the
probe environment. Experimental temperature range was 10 to
60°C and the effect of temperature on surfactant-dye interactions
has been observed via photodynamic parameters.

Fluorescence anisotropy is a reflection of rotational
diffusion and used in molecular biology studies such as protein-
ligand interactions, protein denaturation, and membrane activity.

As a result, steady-state fluorescence anisotropy values
obtained with surfactants below the critical micelle concentration
were low. This observation is due to the probe environment that
permits probe molecules move freely without any restriction. The
decrease of anisotropy values at higher temperatures is also an
indication of the deformation of the micelle structure with
temperature increase. It has been observed that the steady-state
fluorescence anisotropy values calculated for PyY at 10°C in
20 mM SDS surfactant solution was equal to the limiting
anisotropy value of 0.373+0.002 for xanthene family dye
compounds. Moreover, the largest value of microviscosity value
was determined at the critical micelle concentration of SDS. It
stated that the micro environment of PyY is more rigid in this
condition.
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