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ABSTRACT : Seokrog and Seokcheong are traditional pigments that have been used as green and blue
pigments in Korean traditional coloring heritage. Natural minerals such as malachite and azurite are
known as raw materials. Seokrog and Seokcheong are mainly imported from aborad, such as China
and Japan, and some blue pigments are reported to have been produced domestically. However,
considering the geologic environment where carbonate minerals are difficult to produce, the possibility
is not high. Malachite and azurite ores were purchased and analyzed for their composition. The
pigments were manufactured by traditional procedure and analyzed to characterize the pigments. The
Seokrog pigments had an L* value of about 59-83, an a” value of less than -20, and a slightly higher
saturation than commercial products. The oil absorption was 22-29 mL/100 g, showing excellent
opacity of 99.2 % or more. In the case of Seokcheong pigment, the range of L™ values was 35-65 and
b" values were below -15, indicating relatively lower saturation than commercial products. The oil
absorption was 21-26 mL/100 g, showing an excellent opacity of 99.1 % or more like the Seokrog
pigment. Azurite ore contain impurities such as malachite and quartz in addition to azurite, and the
impurities contained in the pigments derived from azurite ore likely influenced on the characteristics
such as their color and oil absorption.
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Fig. 1. Malachite (left) and azurite (right) raw
materials.
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Table 1. Manufactured pigments

Sample Mineral mean size
MM3 Malachite 3.77 um
MM10 Malachite 10.56 um
MM30 Malachite 35.75 um
MA3 Azurite 4.03 pm
MAL10 Azurite 9.20 um
MA30 Azurite 35.02 um
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Table 2. Commercial products

Sample Mineral mean size

HM3
HM10
HM30

HA3
HA10
HA30

Malachite
Malachite
Malachite

2.77 ym
12.81 um
31.77 pm
5.04 pm
11.29 pm
3538 um
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Azurite
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Fig. 2. XRD pattern of malachite.
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Fig. 3. XRD pattern of azurite.
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Table 3. Major elements compositions of malachite
and azurite raw materials (unit: wt %)

Sample Malachite Azurite
CuO 99.01 75.96
SiO, - 14.43
AlLO;, - 5.52
Fe,0s - 1.47
MgO - 0.72
K,O - 0.64

SO; - 0.61
MnO - 0.49
ZnO - 0.17
P,O; 0.9 -
Co,0; 0.01 -
Total 99.92 100.01
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Fig. 4. XRD patterns of manufactured pigments.

MA10

L Lﬂ;}m@v@sw,m

Cgonconl |
Malachie T I Sonaor

704579 Azurte
761910 Quarz
76-060 Mol

Seokrog Seokcheong
Mal.lufactured I‘—
pigments '
Commercial ‘
products

Fig. 5. Color of manufactured and commercial pigments.
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Table 4. Constituent minerals of manufactured

Seokcheong pigments (unit: wt%)

MA3 MAL10 MA30
Azurite 94.3 95.4 97.0
Malachite 4.6 32 1.6
Quartz 1.1 1.4 14
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