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Preparation and Optical Properties of Mo-Al2O3 Solar Selective Absorbing Coatings
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Abstract: Selecting metal Mo used as the infrared reflective layer, Mo-Al203 as the absorbing layer and Al2O3 as the
antireflective layer, Mo/Mo-Al203/Al203 selective absorbing coatings with double absorption layer were fabricated on
polished 316L stainless steel using magnetron sputtering, and the influence of the volume fraction of Mo, the thickness of
antireflective layer and absorbing layer on the optical property were studied, respectively. Results show that the thickness of
the antireflective layer affects the absorption edge and the absorption peak location. When the thickness of antireflective layer
is 50 nm, the absorption performance of the film systems is the best. With increasing thickness of the high metal absorbing
layer, the threshold wavelength of the reflectance shifts to wards red, and the emittance also increases. However, if the
thickness is too high, it affects the film interference effect. With increasing thickness of the high metal absorbing layer, the
visible absorption rate increases and the threshold wavelength of the reflectance shifts towards red, but the emittance gradually
increases. With increasing metal content of the high metal absorbing layer, its square resistance is reduced. As a result, the
emittance gradually declines. With increasing metal content of the low metal absorbing layer, the absorption of long wave
spectrum increases, resulting in a decline in the infrared interference of the film, and thus its emittance rises. The optimized
coating exhibits an absorptance of 0.922 and an emittance of 0.029.
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Table I Process parameters with changing the thickness of the antireflective layer

Sample No. Thickness / nm Optical performance
Mo layer HMVF cermet LMVF cermet AlOs3 layer Absorptance, o
Sim-1 90 80 40 25 0.886
Sim-2 90 80 40 50 0.898
Sim-3 90 80 40 75 0.889
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Fig.4 Reflectance curves of Mo/Mo-Al203/A1203 selective
absorbing coatings with different thickness of antireflective layer
for 25, 50 and 75 nm
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Table 2 Process parameters with changing the thickness of high metal absorption layer
Thickness / nm Optical performance
Sample No.
ampre o IR-reflector Mo H(l]\\/l/[:)/_FAclzegzl)e t LXA\;_FA(;:S?; t AR layer Al203 Absorptance, o Emittance, ¢

Sim-4 90 40 30 50 0.860 0.031

Sim-5 90 60 30 50 0.847 0.035

Sim-6 90 80 30 50 0.863 0.032
® Sim-4 (40 nm) W IS 2 J5 B Ak 2 48 i 22 80 nm B}, & BRI M B
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Fig.5 Reflectance curves of Mo/Mo-Al203/A1203 selective
absorbing coatings with different thickness of HMVF for 40, 60
and 80 nm

%3 SRR A R B T A S5, H
s KSR WOIROZ T4 R OB A AR A B
FF 25% A1 10% A48, H 28Ik Mo & 8 IZ 1

*3 RERMUEEENEMERNFETIZSH

Table 3 Process parameters with changing the thickness of low metal absorption layer

Thickness / nm

Optical performance

Sample No.

Mo layer Hﬁ\gicljg?et Ll\@fF Aj:g?et ALO; layer Absorptance, «  Emittance, ¢

Sim-7 90 40 20 50 0.849 0.028
Sim-8 90 40 30 50 0.861 0.031
Sim-9 90 40 40 50 0.891 0.035
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Fig.6 Reflectance curves of Mo/Mo-Al203/A1203 selective
absorbing coatings with different thicknessof LMVF for 20, 30 and
40 nm
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Table 4 The process parameters with changing the metal content of high metal absorption layer

Sample No. Thickness of Mo volume fraction of Mo volume fraction of Thickness of Optical performance
Mo layer HMVF cermet LMVF cermet AlLO3 layer Absorptance, o Emittance, &
Sim-10 90 35% 20% 50 0.879 0.033
Sim-11 90 40% 20% 50 0.922 0.029
Sim-12 90 45% 20% 50 0.900 0.027
e ———— THRASIELTANX A4S T3 % SR
so L - - Sim-11(40%) ESEIE 38
Sim-12 (45%)
x40 F 27 REBWUEFTERBAERTHEUIEER
! Fe 2 RERO SN
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Fig.7 Reflectance curves of Mo/Mo-Al203/A1203 selective
absorbing coatings with different Mo volume fraction of the high
metal absorption layer for 35%, 40% and 45%
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Table 5 Process parameters with changing the metal volume fraction of low metal absorption layer

Sample No. Thickness of Mo volume fraction of Mo volume fraction of Thickness of Optical performance
Mo layer HMVF cermet LMVF cermet Al203 layer Absorptance, ¢ Emittance, &

Sim-13 90 35% 15% 50 0.889 0.03

Sim-14 90 35% 20% 50 0.879 0.033

Sim-15 90 35% 25% 50 0.917 0.035
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Fig.8 Reflectance curves of Mo/Mo-A1203/A1203 selective
absorbing coatings with different Mo volume fraction of the low
metal absorption layer for 15%, 20% and 25%
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