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Preparation and Properties of Dark Blue Building Energy Saving Coatings

YANG Guang, DENG Anzhong
(Logistic Engineering University of PLA, Chongging 401331, China)

Abstract: To reduce energy consumption of buildings, dark blue building energy saving coatings were
prepared by using flake cobalt blue as pigment and modified silica sol-styrene acrylic emulsion as
adhesive. The influence of the cobalt blue on the properties of the coatings were then tested and
characterized by using XRD diffraction, ultraviolet/visible/near infrared spectrophotometry, infrared
emissivity measurement, and precision chromatic meter techniques. A custom-made infrared lamp to
simulate sunlight heating was used to analyze the properties of heat insulation. The results demonstrate
that the average near infrared reflectance of cobalt blue is 49.64% and the average near infrared
reflectance of the coatings is 21.47% when the content of cobalt blue is 15%. Meanwhile, the normal
infrared emissivity of the coatings in the 8-14 um wave band is as high as 0.96. The equilibrium
temperature of the reverse side of the plate coating is 7.5°C lower than that of blank asbestos cement.
Thus, the effective heat resistance obtained with this coating is impressive.

Key words: building energy saving, cobalt blue, reflectance, normal infrared emissivity, CIE colorimetric
data
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Table 1 Property parameters of silica sol-styrene acrylic nanocomposite emulsion

Solid content /% T/C

Minimum film forming temperature /°C

average cell diameter/um type pH
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Fig.1 Device of reflective insulation performance testing
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Fig.2 XRD patterns of cobalt blue
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Table 2 Calculated unit cell parameters and grain size from
data of cobalt blue

Cell parameters

Pigments Grain size/nm

a/nm ¢/nm
cobalt blue 8.100 8.093
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Fig.3 UV/VIS/NIR spectral reflectance curves of cobalt blue
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Table 3 UV/VIS/NIR average reflectance of coablt blue

400 800

Average reflectance/%
uv VIS NIR
cobalt blue 33.14 36.60 49.64
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Fig.4 Reflectance curves of blended pigments coatings
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Table 4 Average reflectance of coatings with different

proportion of blended pigments

Average reflectance/%

Content/%
uv VIS NIR
10 11.01 22.41 20.93
15 10.56 23.46 21.47
20 11.60 23.39 19.42
25 11.00 23.43 17.87
30 11.74 23.19 17.88
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Fig.5 Mechanism model of infrared emissivity influenced

by content of cobalt blue
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Table 5 Infrared emissivity of coatings with different

content of cobalt blue

Content/% 10 15 20 25 30

Infrared emissivity 096 096 096 097 097
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Table 6 CIE colorimetric data of coatings with

different content of cobalt blue

Color performance

Content/% " " .
a b c

10 34.67 9.17 —36.65 37.78

15 3450 9.33 —36.38  37.58

20 3220 9.40 —36.40 37.58

25 31.27 10.32 —38.57 3993

30 30.69 11.10 —39.76 41.28
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