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Technology of selective absorber coatings on solar collectors using
black chromium'3 sulfate acid on substrates
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Abstract : One of the most important factors that have a large influence on performance of the solar water heater system
is performance of the solar collector, more detailedly, coating technology on the surface of the solar collector, which can
provide high solar absorptance and low emittance. The core of the coating technology is to coat solar selective surfaces.
In this study, various performance experiments are carried out using Cr2(SOy)s - 15H2O coating technology.

Here, IGBT(Insulated Gate Bipolar Transistor) of 5000A-15V was used as the surface processing rectifier which
can stably output power and also can control voltage and current. The plating solution mainly contains black chrome"
concentration, H-y Conductivity, N-u Complex, NF Additive and NC-2 Wetter. Before applying the black chrome
coating on the copper plate, optimal conditions are provided by using various preprocessing methods such as removal
of fat, activation, electrolytic polishing, nickel strike, copper sulfate plating and bright neckel plating, and then the
automatic continuous coating experiment are performed according to plating time and cathode current density.

In the experiment, after the removal of fat, chemical polishing, nickel strike and activation processes as the
preprocessing methods, the black chrome coating was performed in a plate solution temperature of 28°C and a cathode
current density of 18A/cr for 90 seconds. The thickness of chrome and nickel on the coated plate is 0.389um, 159m
respectively. As a result of the coating experiment, it showed the most excellent performance having a high solar

absorptance of 98% and a low emittance of 5+1% when the black chrome surface had a thickness of 0.398um.
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Fig. 1 Schematic diagram of the coating apparatus
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Fig. 2 Schematic diagram of the plating substrate and cathode
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Table. 1 Optical properties of the black chrome selective coatings on copper substrates under the different plating conditions

- Roughness of plate (zm)
Sample pre trgatment and g & Absorptance(%) Emittance(%)
No. coating method Ra Ry Rz
selective coatings on KS-Std 93.15
SY-1 copper using black 0.43 2.28 1.57 10+1
. KIER 95.94
chromium sulfate
selective coatings on KS-Std 96.90
SY-2 copper using black 013 101 | 080 7+1
chromium sulfate after KIER 96.30
chemical polishing
selective coatings on KS-Std 92.78
SY-3 copper using black 0.04 045 | 028 10+1
chromium sulfate after KIER 95.48
copper and nickel plating
selective coatings on KS-Std 98.17
copper using black
SY-4 chromium sulfate after 0.13 1.11 0.83 5+1
. . KIER 98.13
chemical polishing and
nickel strike plating

KS-Std ; wavelength, 300-2200nm,
KIER ; wavelength, 300-1800nm
Ra : mean roughness

Ry : maximum roughness

Rz : mean roughness of 10 point
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