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Abstract: Several aspects in optical quality and mechanical resistance have been considered in development of optical
coating. In this study, imidazole-based anti-static solution was copolymerized on surfaces of optical lenses. The coated
lenses showed high quality of optical properties and resistance to organic solvents, surfactants, and warm water. Elec-
trostatic potentials on the coating membrane decreased with increasing composition of imidazole, while more than 2%
imidazole coats showed considerable anti-static capability in 30-50% humidity conditions. Furthermore, short half-life of
electrostatic potentials, approximately 2 sec, was observed in the groups of 1% imidazole coat in the ambient humidity
condition. This anti-static function had been retained for more than 8 weeks, when 4% of imidazole was composed in
coating solutions. The present imidazole-based acrylate polymer coating exhibited durability, comparable anti-statics
capability, and optical property. Thus, it is expected to facilitate the functionalization of various optical materials.
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Aletk 3 XHZE. Methyl ethyl ketone(Kanto Chemical), 1-
allyl-3-methylimidazolium chloride(=97.0%, HPLC, Sigma-
Aldrich), bisphenol A glycerolate(1 glycerol/phenol) diacrylate
(Sigma-Aldrich), 1,6-hexanediol diacrylate(technical grade,
80%, Sigma-Aldrich), glycerol propoxylate(1PO/OH) triacrylate
(Sigma-Aldrich), benzophenone(=99%, FCC, Sigma-Aldrich),
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Table 1. Characterization of Coating Solution and Coating Membrane
conir:tingiools (%) Adhesion Chemical resistance Hot-water resistance Thickness (um)
0 4B Good Good 1.63+0.06
1 4B Good Good 1.60+0.17
2 4B Good Good 1.60+0.10
3 4B Good Good 1.56+0.06
4 4B Good Good 1.56+0.15
Table 2. Optical Properties of Coating Membrane with Different Imidazole Concentrations
Imidazole Visual CIE color space
concentration (%) light transmission (%) CIE-X CIE-Y
0 97.74+2.52 0.315+0.000 0.33440.001
1 96.24+1.15 0.315+0.001 0.333+0.001
2 98.50+0.58 0.314+0.001 0.33340.000
3 99.25+1.00 0.314+0.001 0.334+0.006
4 97.74+1.53 0.315+0.000 0.33440.006
6 96.24+3.06 0.316+0.001 0.333+0.001
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Figure 1. Optimization of imidazole concentration.
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Figure 2. Change of electrostatic potential with the various imid-
azole concentrations in the regulated humidity conditions.
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Figure 3. Durability of the imidazole-based antistatic coating mem-
brane against water and surfactant solution.
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Figure 4. Time duration of imidazole-based antistatic coat mem-
brane.
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Table 3. Evaluation of Decay Constant and Calculated Half-life of Coat Membranes with Different Imidazole Concentration

Imidazole

concentration (%) Decay constant (2)

Calculated parameters

Mean lifetime (z, s™) Half life (T}, s)

Control 0.07+0.00
0 0.19+0.02
0.5 0.16+0.01
1 0.24+0.05
2 0.28+0.03
3 0.22+0.02

4 N/A

13.66+0.80 9.47+0.31
5.19+0.72 3.60+0.25
6.08+0.58 4.21+0.16
4.04+0.93 2.80+0.42
3.52+0.43 2.44+0.09
4.49+0.60 3.12+0.17
N/A N/A
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