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Abstract

Tritium light sources are widely used in various fields due to their superior performance. Lu-
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minescent coatings are an essential component of tritium light sources. Two adhesive solutions
of different concentrations were used to prepare phosphor coatings at different drying tem-
peratures and procedures. Scanning electron microscopy and energy dispersive spectroscopy
were used to characterize these fluorescent powder coatings. As a result, the adhesive can react
adequately at 450°C. Glass tubes with wet coatings can be placed directly into a 450°C muffle
furnace without pre removing solvents, when low concentration adhesive solution was used for
fluorescent powder coating. Glass tubes with wet coating need to be pre dried at 90°C for 30
minutes before being placed in high-temperature equipment, when high concentration adhe-
sive solution was used.
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Figure 1. Surface morphology of phosphor coatings obtained at different reaction temperatures
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Table 1. Atomic ratios of elements on the surface of phosphor coatings obtained at different reaction temperatures

* 1. FTRIRMBERSRAMETE TR FHEL

B S/% Zn/% S/Zn
200°C 29.14 31.90 0.913
250°C 30.68 33.57 0.914
300°C 34.54 40.38 0.855
350°C 31.46 37.18 0.846
400°C 30.23 32.44 0.932
450°C 37.38 40.13 0.931
500°C 38.86 41.50 0.936
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Figure 2. Bubbles in the phosphor coatings
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Figure 3. The curing process of the coating and the cause of the appearance of the bubbles
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Figure 4. Surface morphology of the coating obtained by two-step drying
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Figure 5. Cross profiles and thicknesses of phosphor coatings obtained with different concentrations of binder solutions
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Table 2. Range of controllable thickness of phosphor coatings obtained from binder solutions at different concentrations
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