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Applicability as a Dancheong Pigment Raw Materials of
Korean Low Grade Kaolin
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ABSTRACT : X-ray diffraction analysis, chromaticity measurement, execution and evaluation by
Dancheong artisan, accelerated weathering test, and fire resistance test were conducted to test the
applicability as a Dancheong pigment raw materials of Korean low grade kaolin in cultural properties.
The ores that feldspar rich and composed of fine particles (< 38.1 um) showing advantageous for the
inherent purpose of the white pigment than that of high grade kaolin. And the test of whiteness,
concealment force, outdoor exposure durability and fire resistance shows similar or better result than
existing products (Hobun and Sanhwa jidang). In conclusion, it is expected that the use of fine feldspar
rich white soil and low-grade kaolin can be used as a white pigment raw materials which have similar
to better material properties and economic efficiency than existing products.

Key words : kaolin, low grade kaolin, feldspar rich white soil, Dancheong pigment, raw material for
replacement
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Fig. 1. Example of Sungnyemun restoration that can
not reproduce traditional color and feeling due to
using artificial pigment (Lim, 2013). (A) Dragon
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2013), (B) Before fired, (C) Painting in 1963
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Table 1. Mixing ratio of 10% glue solution with each samples

sample name

sample amount glue solution sample/glue ratio

(2 (mL) (g/mL)
#1 feldspar rich white soil (0-8) 8 10 0.80
#2 feldspar rich white soil (0-5) 8 10 0.80
#3 feldspar rich white soil (5-8) 8 12 0.67
#4 low grade kaolin (0-8) 8 10 0.80
#5 low grade kaolin (0-5) 8 10 0.80
#6 low grade kaolin (5-8) 8 12 0.67
#7 high grade kaolin (0-8) 8 10 0.80
#3 high grade kaolin (0-5) 8 10 0.80
#9 high grade kaolin (5-8) 8 10 0.80
#10 hobun (manufactured product) 8 12 0.67
#11 sanhwa jidang (manufactured product) 8 12 0.67
#12 white eco-friendly paint - - -
S U 2ok AW UEE 2% 38T, 65 o83ty AN e /\l{—% i FEF
10%ZE FA5H, AFHL 1208 5 60 Wim? #Fo] ool WE QS Zo]7] 9t 27T,
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o] AR oA AT & 20x9] °1E1‘§3 A
Zhs e IARI2E, F 3604012 HHEslE
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TA|EF ISO 5660-1 (Reaction-to-fire tests)o]  E(Fig. 4) ¥ H];L?(Flg 5)0.2 Zkzh ATt
w2 ZZZ vy AP AS7E 50 kW/m on XA A ZolA F peak ﬁxlﬂ AAE
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kWm?) 2 dF Azt B9k FHEE W (Total
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Fig. 2. Mineral composition of feldspar rich white Fig. 4. Mineral composition of high grade kaolins.
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Table 2. Chromaticity of the each samples

sample name L a b
#1 feldspar rich white soil (0-8) 89.47 0.19 5.41
#2 feldspar rich white soil (0-5) 86.98 0.36 6.24
#3 feldspar rich white soil (5-8) 90.90 0.12 4.98
#4 low grade kaolin (0-8) 90.81 0.38 6.25
#5 low grade kaolin (0-5) 89.14 0.50 6.58
#6 low grade kaolin (5-8) 91.86 0.34 6.17
#7 high grade kaolin (0-8) 94.55 0.08 3.80
#8 high grade kaolin (0-5) 93.53 0.04 4.59
#9 high grade kaolin (5-8) 95.18 0.08 3.68
#10 hobun (manufactured product) 96.31 0.61 0.95
#11 sanhwa jidang (manufactured product) 98.51 -1.05 3.36
#12 white eco-friendly paint - - -
+b*
(10)
gk
b1 | +b*
: g :
o :
-a* 1-c +a* [ - .
-a +a
(10) (10)
b*
-b*
(10)

Fig. 6. Chromaticity diagram of each samples (refer to Table 2 for sample numbers).
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Table 3. Artisan's evaluations about excecution of the white line dancheong (O : good, A : normal, x : bad)

sample name particle size  spreadability ngrrr;l‘firn;f con;zignent slip
#1 feldspar rich white soil (0-8) O O 1 x O
#2 feldspar rich white soil (0-5) X X unavailable X X
#3 feldspar rich white soil (5-8) O O 1 A O
#4 low grade kaolin (0-8) O O 1 x A
#5 low grade kaolin (0-5) VAN A 1 X AN
#6 low grade kaolin (5-8) O O 1 A O
#7 high grade kaolin (0-8) O A 1 O O
#8 high grade kaolin (0-5) AN A 1 A A
#9 high grade kaolin (5-8) O VAN 2 O x
hobun
#10 (manufactured product) O © ! A O
sanhwa jidan

#l (manufacturejd progduct) O O O O
#12 white eco-friendly paint - O 1 A O
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Fig. 7. Dancheong specimen of white lines (refer to
Table 3 for sample numbers).
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Fig. 8. Accelerated weathering test result of each
painting specimens (refer to Table 3 for sample
numbers). Left side: before test, Right side: after
test.
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Table 4. Fire Resistance of the Each Samples (TTI : time to ignition, HRR : heat release rate, THR : total
heat release)
sample name TTI (s) HRR (kW/m?) THR (MJ/m®)
- standard plywood 32 218.32 36.2
#1 feldspar rich white soil (0-8) 38 204.42 294
#2 feldspar rich white soil (0-5) 43 160.839 27.1
#3 feldspar rich white soil (5-8) 34 150.37 24.6
#4 low grade kaolin (0-8) 35 203.22 30.3
#5 low grade kaolin (0-5) 36 190.4 323
#6 low grade kaolin (5-8) 29 209.73 31.9
#1 high grade kaolin (0-8) 30 127.55 25.5
#8 high grade kaolin (0-5) 32 169.42 32.6
#9 high grade kaolin (5-8) 36 177.28 29.6
#10 hobun (manufactured product) 40 227.24 35
#11 sanhwa jidang (manufactured product) 35 196.65 31.8
#12 white eco-friendly paint 33 224.37 36.8
TTI(s) HRR (kW/m?) THR (MJ/m?)
45 - 240 - 38
220 36 1
40 + 34 -
200 -
32
35 1 180 - 30
30 J 160 28
26
140 -
25 2 -
120 22
20 —r— T 100 T L s e T 20 — T T —
gnnnnnnnnn;;g gnnnnnnnnnggg gnnnnnnnnnggg
() ®) ©

Fig. 9. Fire resistance diagrams of the each samples (refer to Table 4 for

ignition, (B) heat release rate, (C) total heat release.
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Fig. 10. Cross-section of the Dancheong (modified
from Kim, 2014).
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