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Sodium silicates are versatile inorganic chemicals used in various bonding and coating applications as well as precursors to colloidal silica. Up
to now, a gold standard used to qualitatively characterise them was NMR spectroscopy. In this work, we present a relatively simple method based
on time-resolved multiplexed dye fluorescence anisotropy [1]. Rotational times of non-binding Rhodamine B and adsorbing Rhodamine 6G allow
us to independently determine the medium microviscosity and the silicate particle radius, respectively. Furthermore, both dyes can be excited
using a single excitation wavelength when both dyes are present in the sample [2]. The recovered size of 7.0£1.2 A agrees with the recovered
size using SAXS measurements. The dye’s impact on the measured size is further assessed using molecular dynamics simulations [3].
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* The results are split into three groups: (1) R6G dominated at shorter A, (2) RB

The measured sizes are significantly smaller when compared with the undiluted and dominated at longer A, (3) mixture of both in between, resulting from a
1.8M samples. Due to the dilution, the amount of silicate particles in the sample significant overlap between dye absorption and emission spectra

decreases. As the dye concentration is maintained at the value of 10 pM the « Using the average values from groups (1) and (2) we recovered a size of
anisotropy decay might be dominated by the free dye. R,=(7.1£0.9) A, matching that of the previous two experiments and SAXS
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The detected particle size remains constant at a wide range of temperatures. v'The measured size of silicate-R6G complex matches between different

Additionally, the measured particle size at various temperatures matches the results experimental approaches.
obtained for 2M and 1.8M samples in the dilution experiment. vThe R,/ Ry ratio suggests that particles are slightly elongated and matches results

[3 ™ found in the literature [4].

u v'Disagreement between MD and experimental results further supports 2"9 point.
v'Provided the pH and dye are compatible, i.e. the dye is stable at highly alkaline
pH and maintains a sufficiently long lifetime in that environment, the methods
described here allow efficient determination of average silicate oligomer particle
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