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Abstract — The crystallization of NaF driven by adding ethanol was monitored using quartz crystal analyzer (QCA). Adding
ethanol to NaF solution reduced the solubility of NaF and consequently led to nucleation and growth of NaF crystals. To inves-
tigate the crystallization behavior of NaF, a gold electrode of QCA was modified by anchoring with 2-mercaptoethylamine
hydrochloride based on a self-assembly method. Frequency of QCA varied with the amount of NaF adsorbed on the self-
assembled layer of 2-mercaptoethylamine hydrochloride, and thereby the process of NaF crystallization could be analyzed indi-
rectly by monitoring the frequency change of QCA. To change the extent of supersaruration of NaF, the amount of ethanol
added to the solution was varied from 1 to 5 ml. Then, the effect of the extent of the supersaturation on the crystakization w
examined by analyzing the frequency changes of QCA coated with 2-mercaptoethylamine hydrochloride. It was shown that the
QCA technique could be well applied for the characterization and analysis of the crystallization behavior of NaF.
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Fig. 1. Conceptual diagram of quartz crystal analyzer to detect vibre
tion change with adsorption of NaF on self-assembly layer
cysteamine hydrochloride. (a) AT-cut quartz crystal analyze
system and (b) shear vibration model of quartz crystal. A
quartz crystal, B; electrode, C; lead wire.
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Fig. 2. Schematic diagram of quartz cell for monitoring vibration changt
with adsorption of NaF on self-assembly layer of cysteamil
hydrochloride.
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Fig. 3. (a) Typical frequency responses during self-assembly proces:
cysteamine hydrochloride on the gold electrode of quartz cryste
(b) Typical resistance responses during self-assembly proces:
cysteamine hydrochloride on the gold electrode of quartz crystal.
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Fig. 4. Frequency response of quartz crystal in pure water as ethar
was injected. At each injection, 1 ml of ethanol was loaded.
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Fig. 5. Frequency response of quartz crystal in 3.5% NaF solution as
ethanol was injected. At each injection, 1 ml of ethanol was

loaded.
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