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Preparation and Properties of Ultra-Black Coating Based on Hollow Carbon Sphere
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Abstract: To deal with the stray light suppression in space optical system, an ultra-black coating based on hollow
carbon sphere (HCS) is designed and prepared. The pigment-to-binder ratio (P/B) is optimized. It is found that under
the optimal pigment-to-binder ratio of 2: 1, the solar adsorptance of up to 0.983 can be obtained, and the adhesion level
is 2, which meet the application requirements. Studies have shown that during the coating film formation process, the
adhesive does not enter the hollow part of the HCS, which means that the reserved sub-wavelength pores can reduce
the apparent refractive index of the coating effectively and thus the reflectance of the coating on the solar band will
decrease. Moreover, the particles formed by HSC aggregation contribute to the formation of a micro-scale light
trapping structure in the coating, which further improves the solar absorptance.

Key words: stray light; hollow carbon sphere; solar absorptance; adhesion; pigment-to-binder ratio (P/B) ; sub-

wavelength pore; light trapping structure
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Fig.1 Schematic diagram of ultra-black coating principle
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Fig.3 Micro morphology images of microspheres obtained

from the synthesis of HCS
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