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Study on properties of NbCrNy/NbCrOxNy solar selective absorbing coating
deposited by magnetron sputtering
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As well known, the direct way to use solar energy is solar thermal conversion method

using solar absorbers which are coated with solar selective absorbing coatings.

Except for the low price, simple structure and convenient manufacture, the main

requirements of the ideal spectrally selective absorbing coating are expected to

process high absorptance (α) in the wavelength range of 300 nm-2500 nm and low

emittance (ε) in the infrared region of 2500 nm–30 μm as well. To our knowledge, the

coating based on transition metal nitrides or oxynitrides hold great potential at high

temperature in solar selective absorbing application because of their excellent thermal

and optical properties. From these findings, we suggest to focus our interest on this

new film. Spectrally selective Al/NbCrN

y

/NbCrO

x

N

y

/SiO

x

N

y

 coating was deposited on

stainless steel substrate using reactive magnetron sputtering. In this tandem

absorber, NbCrN

y

 acts as the main absorber layer, SiO

x

N

y

 acts as an antireflection

coating and NbCrO

x

N

y

 acts as a semi-absorber layer.

In this study, we present the influence of composition and thickness on the optical

properties of the coatings. The layer composition and morphology were investigated

by XPS and SEM, respectively. The results show that the reflectance of the coating is

reduced by gradually increasing the refractive index from the surface to the substrate,

consequently, increasing the absorption. Meanwhile, the thickness of every single

layer was optimized to achieve high solar selectivity 0.93. All the results indicate that

this material is a promising coating for concentrating solar power systems.
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