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Novel Black Heat-shielding Inorganic Pigment

MASUI, Toshiyuki
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, Ca2Mn0.85T10.1504 Mn4+ Zn2+
CeVo4 Ce3+ Gd3+

Novel inorganic black heat-shielding pigments, Ca2Mn0.85-xTi0.15Znx04-x (0
< X < 0.10) and Cel-xGdxV04 (0 < x < 0.30) were synthesized to realize not only near-infrared
reflection to suppress temperature rise, but also visible light absorption to exhibit black color.
As a result, it was clarified that the pigments synthesized In this study all showed higher
near-infrared reflectance than the commercially available products leading to excellent
heat-shielding properties, even though they were all black.
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CaoMngssxTi015ZMOs—~x 0 <Xx<0.10
CaMngssxTi015ZN0sx 0 <X <0.10
X L* a* b* C pel %
0 24.4 +4.30 +2.72 5.09 717
0.03 23.2 +2.70 +0.72 2.79 73.8
0.05 22.1 +2.84 +0.94 2.99 73.7
0.08 23.2 +2.81 +0.83 2.93 74.6
0.10 23.3 +2.97 +0.94 3.12 75.1
CexGdVOs 0<x<0.30
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C x=0.20
Gd3+ 20 mol % Ceo_soGdo,zoVO4
66.9 %
C=6.35
Ce1 xGdW0Os 0<x<0.30
X L* a* b* C pel %
0 26.8 +11.1 +6.62 12.9 775
0.10 27.3 +8.57 +5.14 9.99 74.1
0.15 25.1 +6.99 +3.72 7.92 70.0
0.20 22.2 +5.71 +2.77 6.35 66.3
0.25 23.2 +6.14 +3.24 6.94 67.0
0.30 23.1 +6.17 +3.18 6.99 66.0
CaMno77Ti0.15ZM0.0803.92  Ce0.80GUo.20V O4 Black
6350 Black6301 MPT-370
Pe
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Pigment L* a* b* C pel %
CaoMnogsTio 04 24.4 +430  +272 509 717
CaoMno77Ti015ZN00s0z92  23.3 +2.81 +0.83 2.93 74.6
Cen.80Gdo.20V O4 22.2 +5.71 +2.77 6.35 66.3
Black 6350 (Fe-Cr-0) 26.4 +0.93 +4.19 4.29 47.8
Black 6301 (Bi-Mn-0) 24.0 +0.77 +1.14 1.38 40.3
MPT-370 (Ca-Ti-Mn-0) 25.1 +0.90 -0.41 0.99 52.3
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