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Abstract Fe,0O; coated plate mica(Fe,Os/mica) for infrared reflectance red pigment was prepared under hydrothermal
treatment. Fe,O; was perfectly coated on mica via the difference of surface charge between Fe,O; and mica particles at pH
3. Fe,Os/mica was then calcined at 800 °C to stabilize the coated layer on mica. The infrared(IR) reflectance pigments were
characterized by X-ray diffraction, FE-SEM, zeta potential, and a UV-Vis-NIR spectrophotometer. In particular, the CIE color
coordinate and IR reflectance properties of Fe,Os;/mica pigments were investigated in relation to the thickness variation of the
Fe,O; layer coated on mica of various lateral sizes. The isolation-heat red paints containing the pigments were prepared and
optimized with a thinner, settling agent, and dispersant. Then, the films were made. The thermal property of isolation-heat on
these films was observed through the relationship of the IR reflectance value, which was based on the variation of the Fe,O;
layer’s thickness coated on mica and mica’s lateral size as IR reflectance pigment. With an increase in IR reflectance on these
films, the thermal property of isolation-heat was effectively enhanced.
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infrared reflectance red pigment, Fe,O; coated plate mica(Fe,Os/mica), surface charge, thermal property, isolation-
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Table 1. Fe,Os/mica prepared under different synthesis conditions.
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2.1 MM HEA} HAMotg M=

Fe,0y7F ZHE 1] 7} (Fe,0O5/mica) Z 24 wkAL 22
IEE AXI] fl8l FF5 100ml7F E01%)+= 1L Y]
Aol mica(PAFZ7|FE 9-45 um) 10 g= YL, 30%7H
IHA L oW, 0.5mol/Le] HAHS AMEsle] pHE
2~52 2483t AAE § F548E Fe,0.8 ¥ 3t
71§l HA, 1 mol/Le] FeCly6H,O(KANTO chemical.
Co. INC, 98 %)} 3 mol/Le] NaOH(H A3, 97 %)
BHS Azt fleA AAE A} FHRTE
A Eekadel ¥ I REE fAISHEAM WRHA
21 ¥ pH 2~9 Alelell A pH FFoll TE Fe,050] =Y
54& #Fsh] flsl AFS st wnk S5
200rpmoll A ZHFSPAA FeCly-6H,02F NaOH =891
HAPHZE o] &3l FAlol 2417 et Arsii
So] gg®E gAHe 70°ColA 16A]7F Bt Wyt A

(o rir

i

SAAANAT SRTE o]g3ste] At A 3 oA
T8 Ax7E A3 100 °CollA 6A17F 7AZ3HA
T} o] B2 800 °CollA] 3A17F AA438He] Fe,Os/mica
o) wkAl HAotg & AT A 3 W

Synthesis condition

Thickness of Fe,O; layer

Sample . .
mica* (wt%) NaOH (wt%) FeCl;-6H,O (wt%) pH coated on mica (nm)
R1 2 -
R2 3 200-220
64 16 20
R3 6 -
R4 9 -
RS 89.2 4.8 50-60
R6 83.6 72 3 75-85
R7 82 8 10 95-105

*Synthetic mica : lateral size 9-45 um, thickness 200~500 nm
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Fig. 1. Zeta potential curves of mica and Fe,O; suspension obtained
by the variation of pH level.
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FHol gdst Y2 HA U, pHF 9 =19
Fig. 2(d)°1A1= mica YA} Fe,05 YA EHZAS7T
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Fig. 3. Cross-sectional FE-SEM image of Fe,O;/ mica (R2 sample)
displayed on Fig. 2(b).

(% HaL AoM FH712 o] &3 Fe,0; UAt
71219] ¥ Yolg]7} mica THO| BFUsA £ol
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™ Fe,O3/mica YAFe] I8 HEELS 717} Fig. 2(a)=
10 %, Fig. 2(b) 99 % ©|%, Fig. 2(c) 60 % vk Fig.

Fig. 2. FE-SEM images of Fe,Os/mica red pigments prepared by the variation of final pH. (a) pH 2 at R1, (b) pH 3 at R2, (c) pH 6 at

R3, and (d) pH 9 at R4.
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Fig. 4. Powder XRD patterns of (a) mica and (b) Fe,O3/ mica of
R2 sample.

Fig. 2(b)2] A4 WAls 9WS FIBE Ausie] 3z & & lom, Algoe] Halo 7171¢] A4E 29 ut
g FE-SEM ©|"|X]Z Fig. 39 YERNSILE ouAE B AR dwbd oz F71eI9ARE R29] Alg 242 7%
A 23 mica®] FA= 300-310 nmo|H, Fe,0:8] L oll= A2 A4S HARL Fe,050] 9 S0] 7714
HEAE 200~220 nm Ate] AT o] W] Fe,0; T 7MAF ¥9S R7 AIERT Bo| F5317] wiel &
of Wt A= F= FTIsl] HA WRAIRERS] o] & €4 wkAlEo] R7 AlRHRTHE B UYoE RS 39

240l T FojA= RS woE ERIT F U o 4 Uk ESh Fe,0:8] ZEFA17F 100 nm ©]31o]
Mica % Fe,Os/mica A4 W QIR o] XA 3|dE H Hod vAES =7 YA A 3 Qlojx

Table 2. CIE color coordinates and infrared reflectance for Fe,Os/mica pigments.

Sample Color (L*, a*, b*) Thickness of F.e203 layer Infrared
L* a* b* Color coated on mica (nm) Reflectance (%)
Fe,05 50.15 2.5 14.55 Grayish red (#19) - 54.8
RS 69.56 18.95 35.98 Moderate orange (#53) 50-60 772
R6 65.56 26.54 25.65 Moderate reddish orange (#37) 75-85 79.1
R7 55.46 32.89 13.08 Moderate red (#15) 95-105 79.6
R2 56.28 33.65 12.26 Moderate red (#15) 200-220 69.8

L*: Brightness, a*: Red-Green index, b*: Yellow-Blue index
Fe,0O3: nanosized pigment purchased by Sunchemical Co.

Fig. 5. Cross-sectional FE-SEM images of Fe,O;/ mica powders prepared with the thickness variation of Fe,O; layer coated on mica
surface. (a) R5: T 50-60 nm, (b) R6: T 75-85 nm, (¢) R7: T 95-105 nm (T: thickness).
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Table 3. CIE color coordinates and infrared reflectance for these
films prepared by Fe,Os/mica pigments.

Color (L*, a*, b*) Infrared
Sample Reflectance
a* b* Color (%)
Dark reddish
Fe,Os-f 39.36  30.76  20.05 orange (438) 52.8
Moderate
R5-f 6523 17.56 32.56 orange (#53) 62.5
Grayish
R6-f  60.23 2546 24.56 reddish 67.5
orange (#39)
Moderate red
R7-f 5141 31.56 10.66 #15) 75.8
Moderate red
R2-f 5046 32.57 1148 #15) 68.9

EAZE e AE g F UATh
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Fig. 6. UV-Vis-NIR spectra of isolation-heat films prepared with
(a) Fe,05-f, (b) R2-f, and (c¢) R7-f.
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Fig. 7. Graph of surface temperature of isolation-heat film prepared
by (a) Fe,Os-f, (b) R2-f, and (c) R7-f, recorded by the variation of
the irradiation time under 250watt IR lamp.
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