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Abstract

Zr-0 (Zr-ZrO2) cermets solar selective coatings with a double cermets layer film structure were prepared
using a DC (direct current) magnetron sputtering method. The typical film structure from surface to bottom
substrate were an Al:Os; anti-reflection layer on a double Zr-O cermets layer on an Al metal infrared
reflection layer. Optical properties of optimized Zr—-O cermets solar selective coating had an absorptance of

o = 0.95 and thermal emittance of € = 0.10 (100 °C). The absorbing layer of Zr-O cermets coatings on
glass and silicon substrate was identified as being amorphous by using XRD. AFM showed that Zr-O

cermets layers were very smooth and their surface roughness were approximately 0.1 ~ 0.2 nm. The
chemical analysis of the cermets coatings were determined by using XPS. Chemical shift of photoelectron
binding energy was occurred due to the change of Zr-O cermets coating structure deposited with increase in

oxygen flow rate. The result of thermal stability test showed that the Zr-O cermets solar selective coating
was stable for use at temperature below 350 °C.

Key words @ Zr-O M9 Bl ¢d & F T2 (Zr-O cermets solar selective coatings) , Pt IHEE AHE
(magnetron sputtering), B] & & (amorphous), &4 ¢4 A (thermal stability).
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712, 1 Schematic diagram of the planar DC sputtering
apparatus for the deposition of Zr-O cermet solar
selective coatings.
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# 1. The reactive sputtering parameters of Zr-O
cermet solar selective coating Zr02503e.
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EF 2. Typical result of optical measurements for Zr-O
cermet solar selective coatings.

Films o £ ale
Zr02430a 0.95 0.09 10.6
Zr02503e 0.96 0.10 9.6
Zr02506b 0.95 0.10 9.5
/r0241%e 0.95 0.1 10.6
Zr02426d 0.95 0.07 13.6
Zr02507d 0.94 0.10 94
Zr02417h 0.94 0.10 94
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a8l 3. The spectral reflectance of the deposited Zr-O
cermet solar selective coating.
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% 4. XRD pattens of the Zr-O cermet films
deposited on a glass and Si substrates by dc reactive
magnetron sputtering at different oxygen flow rates.
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a2l 6. Oxygen 1s core level spectra from the Zr-O
cermet films deposited on Si wafer.
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