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Development of IR Reflective Cool Pigment and Paint
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'Dept. of Energy Environmental Eng., Soonchunhyang University
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Abstract  Infrared(IR) reflective black cool pigment and paint which is used for interior/exterior materials(IR
reflectance >30%) to prevent heat island effect and to increase energy efficiency were studied. Cool pigment was
synthesized using mixture of Fe;O; and Cr,O; with calcination from 900 to 1,200°C. Cool paint was prepared by
formulation of cool pigment, acrylic resins, and other additives. Results showed that optimum color fixation of
pigment obtained by mole ratio of Fe to Cr was 0.9 with calcination temperature at 1,000°C. The cool paint
formulated by 20% pigment and 1.5% dispersive additive with 125um thickness of coated layer showed optimum IR
reflectance. Temperature difference on surface between cool paint and ordinary paint(STD) was 36.5C and IR
reflectance(TSR) was 39.3% at wavelength from 700 to 2,500nm. And color change was not detected during 500hrs
weathering test.
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[Fig. 1] Color fixation of different composition ratio.
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[Table 1] Measurement value of color difference

STD 1 2 3 4 5 6

L 25.564 |25.778|25.753 |25.772 | 25.816 | 25.825 | 25.773
1.122 | 1.317 | 1.273 | 1.175 | 1.217 | 1.160 | 1.225
b 0.876 | 1.097 | 1.064 | 0.999 | 1.069 | 1.028 | 1.004

AL 0.214 | 0.189 | 0.208 | 0.252 | 0.261 | 0.209
Aa 0.195 | 0.151 | 0.053 | 0.095 | 0.038 | 0.103
Ab 0.221 | 0.189 | 0.123 | 0.194 | 0.152 | 0.128
AE 0.364 | 0.307 | 0.247 | 0.332 | 0.305 | 0.226

98.623|98.898 199.914 | 98.519 | 98.410 | 98.657
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[Fig 2] Color of different calcination temperature.
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[ 3] £A4&%0| w}2 XRD patterns.
[Fig. 3] XRD patterns of different calcination temperature.
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[Table 2] Measurement value of color difference

STD 1 2 3 4

L 25.564 25.619 | 25.547 | 25.720 | 25.903

a 1.122 1.127 0.895 0.651 0.472

b 0.876 0.855 0.729 0.662 0.708
AL 0.055 -0.017 0.156 0.339
Aa 0.005 -0.227 -0.471 -0.650
Ab -0.021 -0.147 -0.213 -.0167
AE 0.059 0.271 0.540 0.752
Strength 99.475 | 100.634 | 100.1260 | 99.551

3.3 E59 =M

FRYSAZ 01§37 Mol AAER(IER 24
u] 712)9] 712 gl 3] Lrehpsich

A o)A HhAL7Fo] Sl ERé; YURtER O] At
= 315} 93] kR TEH10%, 20%, 30%, 40%), H7t
Al BEH1%, 1.5%, 2%, 2.5%) o T} JLers Az
o, Az =55 Z=9EA(75um, 100m, 125.m, 150
ol whel FEHEte] (F)gro A Aalkste dite 5}
L5 M) d TS HI - BATe RN 229
Azxz2E& AAsksloh

A =R AR AGE 3) HFe A2 S =
Aol wAIGe] AR div] 10% Y o, E2E AR
sh7lell HLH, 30% ol dolAe Aol Eot EAl &
Hol| F&sto] ARE-SH7 o] A gebr] ghghet

whebd AubE ROl GARE AAS WA, ERE
ANEEE = Sl Y hRCARFE] 20%)E A7t
A9 mukEA o] wE ZpolE ASIITH(GE 4)

3802



28 =58 Cool Pigment 2 Paint 7Jjgt
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[Table 3] Composition of cool paint

8= 3 FHwi%)
o2d F4] 67
SAbE 20
3] 44| (Xylene) 12.95
73] Al (Bentone27) 0.05
3 A 100
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[Table 4] Evaluation of properties for cool paint

B3 40H2.(20%)
e A7H (%) IR (um)
B-1 1 75
B-2 1 100
B-3 1 125
B4 1 150
B-5 1.5 75
B-6 1.5 100
B-7 1.5 125
B-8 1.5 150
B9 2 75
B-10 2 100
B-11 2 125
B-12 2 150
B-13 2.5 75
B-14 2.5 100
B-15 2.5 125
B-16 2.5 150

[# 5] AE=ge] =upide
[Table 5] Layer status of cool paint.
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[Fig. 4] Surface temperature variation of cool paint.
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[Table 6] Weathering test of cool paint
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[Table 7] Color difference values of cool paint

R

STD 500hr 1,000hr
L 25.702 25.779 27.102

0.495 0.531 0.518
b 0.728 0.701 0.509
AL 0.078 1.400
Aa 0.038 0.023
Ab -0.027 -0.219
AE 0.088 1.417
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