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Influence of Cool Pigments on Properties of Building Energy-saving Coatings
DENG An-zhong, YANG Guang
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ABSTRACT: The work aims to achieve energy saving and cost reducing by reducing exterior wall temperature and explore
application of cool pigments to building energy-saving coatings. Two types of building energy saving coatings were prepared
with titanium chrome yellow and iron oxide yellow as pigments and silica sol-styrene acrylic emulsion as film former. Influ-
ence of two pigments and their content on properties of building energy-saving coatings was investigated. Properties of pig-
ments and coatings were characterized by using XRD diffractometer and ultraviolet/visible/near-infrared spectrophotometer,
infrared emissivity measurement device and precise colorimeter. Infrared lamp simulating sunlight heat source were applied
to analyze heat-insulating property of the coating. Grain size and near-infrared average reflectivity of cool titanium-chrome
yellow were higher than that of iron oxide yellow. Grain size and near-infrared average reflectivity were 53.2 nm and 14.06%
higher than that of iron oxide yellow respectively. When content of the titanium-chrome yellow was 20%, the coatings were
provided with the largest near-infrared average reflectivity, which was 68.69%. What’s more, equilibrium temperature of ti-
tanium chrome yellow coating was 23.1 ‘C and 10.6 ‘C lower than contrastive samples and the same filler content of iron
oxide yellow respectively. Thus, influence of heat resistance was impressive. Compared with traditional iron series pigments,
cool pigments are more suitable to be applied to building energy-saving coatings. Therefore, cool pigments are of certain prac-
tical application value and significance. Proper content of the cool pigments is 20% when applied.
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Tab.1 Property parameters of film former
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Tab.2 Basic formulation of building
energy saving coating

T A JitE/g
RV i 100
KH560 0.3
RN FLIK 400
S B 39 8
Bkt 25~100
43 HIGH 4~6
RSl 2~4
T4 17 4~8
B HTYEE 2~4
Z 1t a5 2~4

Solid content
(by mass)/%

Average

T,/C MFT/C
size/um

Stable pH value

4542 63+1 20 0.2~0.3 Anionic 8
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Fig.1 Device for insulation performance testing
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Fig.2 XRD patterns of pigments
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Tab.3 Cell parameters and grain size of pigments nm

Cell parameters

Pigments Grain size
a c
CrTiSbOg¢ 4.591 3.009 96.6
FeO(OH) 4.609 3.019 443
2.1.2 ELASNRHRS

3 Ek#EE ( CrTiSbO, ) FlEk# ( FeO(OH))
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Fig.3 NIR curves of pigments
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Tab.4 Average near infrared reflectance of pigments

Pioments Average Max Min

g reflectance/% reflectance/% reflectance/%
CrTiSbOg 99.87 123.30 63.40
FeO(OH) 85.81 103.70 58.90
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Tab.5 Influence of pigment content on CIE
colorimetric data of coatings

Color performance

Pigments Content/%

a* b* c*
5 48.82 8.01 30.02  31.07
) 10 55.72 1243 3448  36.65
CrTiSbOg
15 58.10 17.52 36.23 37.10
20 60.62 20.34 40.42  45.25
5 46.67 5.03 3236 32.75
10 53.29 6.35 37.83  38.36
FeO(OH)
15 55.86 6.72 43.45 4397
20 56.02 6.98 49.87 50.36
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Fig.4 Influence of pigments content on
infrared emissivity of coatings
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Fig.5 NIR curves of CrTiSbO6 coatings and FeO(OH) coatings
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Tab.6 Average reflectance of coatings with
different content of pigments

Average reflectance /%

Content/%
CrTiSbOg coating FeO(OH) coating
5 54.71 44.47
10 56.6 45.31
15 63.09 45.22
20 68.69 44.84
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Fig.6 Change curve of temperature under the model
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Tab.7 Pigment content of 20% of the titanium chrome
yellow and iron yellow coating mechanical properties
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