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Study on Colour Fading and Optical Properties of Iceland Crystal
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Abstract In order to understand the optical properties of the colored iceland crystals after fading by heat
treatment, the fading conditions are explored by choosing the yellow and the purple crystals. One colored
crystal is divided into two parts — the faded and the colored, and the two parts are polished. The optical
properties including transmittance, extinction ratio and principal refractive index are measured. The results
indicate that the fading temperatures of yellow and purple iceland crystals are 405 C and 485 C respectively
(constant temperature for 4 h). The extinction ratio and principal refractive index do not change after fading.
The transmission spectra of the purple, dark yellow, light yellow crystals are extended to ultraviolet. Especially
for the dark yellow crystal, the transmission range is extended to ultraviolet by about 130 nm, and the
transmittance in 400~600 nm is greatly increased. After fading, the optical properties of colored iceland crystal
achieve the optical performance of the natural clear crystal. Thus, the colour fading of iceland crystal has
great significance for utilizing the scarce natural iceland crystals.
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Fig.1 Schematic diagram of sample
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Table 1 Sample thickness

Sample A, A, B. B, C. Cy,
Thickness /mm 17.91 17.91 19.30 19.30 17.82 17.82
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Fig.2 Schematic diagram of sample cutting
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Fig.3 Optical system structure of the UV-3101PC spectrophotometer
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Fig.5 Diagram of device for measuring extinction ratio
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Table 2 Testing results of sample extinction ratio

Number of samples A, A, B. B, C. C, D
Extinction ratio p /dB 59.53 60.33 57.80 59.18 56.52 60.68 60.71
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Fig.6 Principle of principal refractive index measurement
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Fig.7 Schematic diagram of measurement for principal refractive index
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Table 3 Results of angle and principal refractive index

A, A, C. Gy
S 29°59'12" 30°1'36" 29°59'4" 30°1'42"
0, 47°55'28" 47°59'56" 47°55'24" 47°59'58"
0, 55°50"30" 55°56'46" 55°50"18" 55°56'44"
n, 1.48512 1.48505 1.48520 1.48500
n, 1.65565 1.65567 1.65569 1.65562
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