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Spectral Analysis and UV Protection of Common Illumination Sources

CHEN Xinghui, WU Zhidan, HUANG Run
( College of Science, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Compared with incandescent lamps, LED lamps and energy-saving lamps, which are characterized with
such advantages as high light efficiency, low power consumption and long-life duration, are widely used, but with the
potential problem of ultraviolet radiation. With the grating spectrometer used to scan the spectrum of multi-brand and
multi-specification LED lights and energy-saving illumination sources, it is found that both of them are rich in strong
UV spectrum. By using magnetron sputtering coating method and high-purity ZnO ceramic target, the film is to be
sputtered on the quartz substrates with the following sputtering conditions to be met: room temperature, with the power
being 180 W, an air pressure of 0.5 Pa, an oxygen argon ratio of 0:8.3, a time duration of 2 hours. With the zinc oxide
film applied to the UV protective layer of illumination lamp, its validity and feasibility can be verified by experiments.
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Table 1 Spectrum peak data of LED lamps

WA mm 21850 26540 269.60 329.20 440.50 516.20
figE 996.3  105.5  105.5 7.8 20.3 7.8

WA mm 550.60 55290 553.70 554.70  558.4
i 7.8 7.8 7.8 7.8 7.8

®2 TREATHRIEIEERIRE
Table 2 Spectrum peak data of energy-saving lamps

P mm 203.70 218.50 22550 226.20 227.10 245.10 272.80
HEhE 672.8 9963 2569 2569 2569 389.0 706.2

WA mm 27440 290.70 294.40 297.70 307.40 354.90 365.90
fiEl  886.0 1563 132.8 105.5 4562 156 117

WA mm 405.50 436.70 542.50 547.10 612.00
fitim 313 899 391 569 313
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Fig. 3 Light transmittance curves of ZnO film
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Table 3 Light transmittance test data of ZnO film

PWRKIER /mm 196.00~368.00  369.00~380.00  381.00~432.00
B /% <1.424 <9.828 12.081~80.438

WRKIER /mm 432.00~489.00  490.00~627.00  628.00~660.00
HeiBEEE /% 79.815~97.028  96.850~98.822  94.883~98.799
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Table 4 Comparison of spectral energy peaks in two cases
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Fig. 4 Spectrum of energy-saving lamps after
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