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Spectrally selective SiC(N-Metal):H based optical multilayers for
thermodynamic Solar Energy conversion
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In concentrated solar power (CSP) plants, receivers are key components for electricity

production. As metallic receivers partly reflect solar light while strongly emitting IR

radiation when heated under solar flux, spectrally selective coatings deposited on

receivers are convenient solutions. Coatings contribute to reduce reflectance in visible

and NIR regions, leading to efficient absorption of solar radiation, and to limit IR

emittance, to prevent radiative emission hence thermal losses. To achieve such

spectral selectivity, coatings need to associate several materials in multilayer stacks.

SiCH and SiNCH coatings, grown by PACVD of organosilicon mixtures

(TetraMethylSilane) are used in thermomechanical applications for their good thermal

stability. Therefore, SiC(N)H thin films grown from Ar/TMS(NH

3

) plasmas (microwave

and Low Frequency PACVD discharges) were evaluated as absorber layers in

selective coatings for high temperature solar receivers (central tower, Fresnel). Films

with suitable optical properties (n, k measured by spectroscopic ellipsometry) were

obtained by investigating the influence of plasma process parameters (ion

bombardment, substrate temperature, TMS/NH

3

 ratio for N-containing films) on film

composition (FTIR, EDS, XPS). Absorption index k was higher for SiC:H materials,

especially when a substrate bias was applied, which caused preferential Si-Si and

C-C bonding. Spectral reflectance and transmittance of Metal/SiC(N):H stacks were

calculated using Fresnel equations, and solar absorptance and thermal emittance

were deduced. Optical properties of metal-SiC(N)H cermet layers were also

calculated by Bruggeman Effective Medium Approximation. SiC(N)H/Metal multilayers

containing (SiC(N):H/W) cermets and an antireflective SiCN:H topcoat, presented an

absorptance higher than 92% and thermal emittance at 500°C below 8% (13% at

700°C). Multilayer stacks synthesized by hybrid PVD/PACVD process were

characterized (reflectometry) and validate the interest of such thermally stable

solutions.
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