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Preparation and thermal barrier properties of copper silicate-based blue inorganic pigments
by a complex polymerization method

Kenji OBATA, Shigenori MATSUSHIMA

Abstract

In this study, copper silicate compounds (ACuSi4O10, A = Ca, Sr, Ba) were prepared by a complex polymerization method. From
the results of XRD measurements, relatively high purity samples were obtained for Ca-based and Sr-based samples when calcined
at 900°C for 12 hours and then further processed at 1000°C for 12 hours. On the other hand, for Ba-based samples, relatively high
purity samples were obtained when treated at 1000 °C for 12 hours. From the results of ultra violet-visible-near infrared (UV-vis-
NIR) measurements, it was found that the reflectance of each sample showed that the Ba system had high near-infrared reflection
performance. Furthermore, the near-infrared reflectance of the synthesized sample was higher than that of CoAl204. From the
results of the chromatic coordinates in the L*a*b* color system, it was found that the Ba system has high color development. From
the results of thermal barrier property evaluation, it was found that the temperature rise of copper silicate compounds were lower
than that of CoAl204. In addition, the temperature rise in the Ca and Ba systems were low.
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AT, 900°C, 12 KER]CEVAERM, BI1TT1000°C, 12
REfAL PR U7z, RIBRKIRZA(RBERL T2 2 & T, Ml
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Fig. 5 ACuSiq 01 (A=Ca. Sr. Ba)(=B§9"% UV-vis-NIR Ha#g

Table 1 (2%, KRB OERMEHNFEEL FE LD TVD,
LB RO Y 7 b & v T RA SR (780-2500

Table. 1 &R LI-EHOBHRITE
IS AT | RS AR
300-780 nm | 780-2500 nm | 300-2500 nm
CaCusSi;0y 354 61.2 49.2
SrCuSisO10 25.4 50.2 38.6
BaCuSisO1 38.8 69.5 58.2
CoAl,04 6.1 335 22.6
3.3 EEREEFME

SEEtE VT AR L¥a*h* RARICEIT S
T ERE 2 ]~ 72, BBHTIX 900°C, 12 REMALER L7-4.
I 5121000°C, 12 FEEAE L7 b D% o, Table2 12,
G LT A BT 2 AE IR A £ LD TN D, R
Xv. Ca %, Sr %, Ba ZR#ED b* fHIT -13.4, -12.2,
247 ERFL LI, Ba AREWEAEEZFLTWDS I L
Nbhool, Fig.6 (Zi%, Ak L8 1 BRI B3 2 @a)E
JERE &L RE OB A TR LTV D, ZORE Y, CoAlOs LV
Hoa* EAMRWZ LD, FEoFadE RI2iE, a*
HHEHETHDLZ LRI,

Table 2 $741 BIEICRAY S REER

Sample L* a* b*
CaCuSisO1o 69.3 -5.6 -134
SrCUSi4010 67.0 -6.6 -12.2
BaCuSisO1 74.9 -0.2 -24.7

CoAl,04 304 -13.8 -19.1
0.0
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2100 }+ SrCuSi, 0,4 CaCusi,Ox

4o
% -150 | Q
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200 | . BaCusi,O;,
-250 7 QD
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