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Development of Light Green Pigment from Chromium Oxide for

Solar Reflective Roof Materials
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Abstract

The aim of the development is to synthesize new light green pigments as NIR solar
reflective for roofing materials. Light green pigments based on Cr,0; have been fixed 70 wt%.
ALO;, SO, and TiO, guest components 30 wt% were varied into 36 different compositions for
finding the high reflective value. The compositions were prepared according to pigment
processing that calcine at 1150 °C. The spectral reflectance and the dispersion of pigment
powder were determined using spectrophotometer, scanning electron microscope and x-ray
diffraction. It was found that the sample LG3 with composition Cr,Os;, AlLOs, SIO, and TiO, of 70,
21, 3 and 6 wt%, respectively, gives a maximum near infrared solar reflectance of 80.6 %. In
addition, the distribution of sample LG3 is homogeneous. The comparison of performance test
between LG3 and A919 (commercial green pigment) that use for ceramic coating tile roof were
covered two test box for temperature measurement. The results shown that LG32 pigment using
make decrease the middle - room temperature less than A919 commercial pigment using about
0.8 °C. It can be concluded that the light green pigment is suitable to be used as a coating

ceramic-based roofs for reducing the heat penetrating into the building.
Keyword: Light Green pigment, Reflective pigment
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Composition (wt %) Solar
Sample
Cr,0s ALO; SiO, TiO, Reflectance (%)

LG1 70 24 3 3 73.1
LG2 70 21 6 3 75.7
LG3 70 21 3 6 80.6
LG4 70 18 3 9 77.9
LG5 70 18 6 6 70.3
LG 6 70 18 9 3 62.7
LG 7 70 15 12 3 61.6
LG8 70 15 9 6 60.0
LG9 70 15 6 9 78.0
LG 10 70 15 3 12 70.2
LG 11 70 12 3 15 65.6
LG 12 70 12 6 12 72.8
LG 13 70 12 9 9 52.0
LG 14 70 12 12 6 45.9
LG 15 70 12 15 3 46.0
LG 16 70 9 18 3 43.9
LG 17 70 9 15 6 44.5



Composition (wt %) Solar
Sample
Cr,05 ALOs SiO, TiO, Reflectance (%)

LG 18 70 9 12 9 43.4
LG 19 70 9 9 12 64.6
LG 20 70 9 6 15 68.7
LG 21 70 9 3 18 63.5
LG 22 70 6 3 21 60.1
LG 23 70 6 6 18 61.5
LG 24 70 6 9 15 62.6
LG 25 70 6 12 12 46.7
LG 26 70 6 15 9 45.2
LG 27 70 6 18 6 45.9
LG 28 70 6 21 3 47.4
LG 29 70 3 24 3 50.2
LG 30 70 3 21 6 47.8
LG 31 70 3 18 9 41.4
LG 32 70 3 15 12 46.5
LG 33 70 3 12 15 65.4
LG 34 70 3 9 18 66.3
LG 35 70 3 6 21 66.9
LG 36 70 3 3 24 60.0
M1 70 30 - - 37.2
M2 70 - 30 - 33.1
M3 70 - - 30 54.6
M4 100 - - - 49.9
M5 - 100 - - 98.1
M6 - - 100 - 89.4
M7 - - - 100 96.0
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