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Abstract : The chemical composition of the black Cr solar selective coatings electrodeposited were investigated for
property analysis by using a XPS (X-ray photoelectron spectroscopy) before and after annealing in air at 300 °c ~
500 °C for 120 hours. Black Cr selective coating exposed by solar radiation for 5 months was compared with annealed
sample. In addition, The Cu solar selective coatings were prepared by thermal oxidation method for low temperature
application. The samples obtained were characterized by using the optical reflectance measurements by using a
spectrometer. Optical properties of oxidized Cu solar coatings were solar absorptance (cv)==0.62 and thermal
emittance (€)== 0.41 (100 °C). In the as-prepared Cr black selective coating, the surface of the coating was found
to have Cr hydroxide and Cr. The Cr hydroxide of the major component was converted to Cr2Os or CrOs form after
annealing at 500 °C with the desorption of water molecules. The black Cr selective coating was degraded significantly

at temperature of 500 °C The main optical degradation modes of this coating were diffusion of Cu substrate materials.
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Fig. 1 XPS survey scan spectrum of the black Cr
selective coatings: (a) as prepared sample, and (b)
annealed sample at 500 °C for 120 h
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Table 1. Integrated absorptance and emittance for
black Cr solar selective coatings before and after

heating
Sample |yt treatment a ¢
No.
cr-1 as—prepared 0.961 0.08
cr-2 300°C <120 h 0.938 0.03
cr-3 350°C <120 h 0.830 0.03
cr-4 400°C <120 h 0.806 0.03
er-5 500°C <120 h 0.815 0.04
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Fig. 2 Spectral reflectance of the back Cr selective
coatings before and aftre annealing
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Fig. 3 Cr 2p core level spectra of the as prepared
and annealed black Cr solar selective coatings
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Fig. 4 O 1s core level spectra of the as prepared and
annealed black Cr solar coatings
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Fig. 5 Cr 2p core level spectra resolved into different
components for as prepared sample
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Fig. 6 Cr 2p core level spectra resolved into different
components for annealed sample
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Table 2. The absorptance and emittance values of CuO
coating before and after thermal oxidation tests in air.

Thermal
No. oxidation

A As-prepared 0211004 O 0
250°C <25 min | 0.48 | 0.01] 0.27| -0.03
300°C><10 min | 050 | 0.01| 0.29] -0.03
300°C <20 min | 0.53 | 0.01| 0.32| -0.03
300°C 30 min | 0.56 | 0.01| 0.34| -0.03
300°C <40 min | 0.57 | 0.02| 0.36| -0.02
400°C><30 min | 0.62 | 0.01| 0.41| -0.03
450°C <40 min | 0.62 | 0.02| 0.41| -0.02
600°C><30 min | 0.68 | 0.14| 0.47| 0.10
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