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ABSTRACT An investigation on the records of old document was conducted to identify the producing area of white clay
and there were on-the-spot surveys to secure raw materials of white clay pigment. Based on the survey results, six raw
materials were obtained from the region of Gangwon-do and Gyeongsang-do, South Korea and white clay pigment was
subsequently manufactured by applying the hydraulic elutriation method. The results show that the major constituent
minerals of YBW, HBW, and MCW were quartz and plagioclase, whereas SGW, HOW, and HGW were composed of
clay minerals such as kaolinite and illite. HGW showed the highest L*-value of 92.9. HOW and HGW showed an opacity
0f 94.1% and 89.6%, respectively, and they had excellent spreadability (270.3 mm and 223.3 mm, respectively). Therefore,
HGW, HOW, and SGW have excellent characteristics in terms of color, opacity, and spreadability, and are considered
to be highly applicable as white pigments for the Dancheong.
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2.3.1. XRD
QAo AlS) TS A Sl6l XRD(X-ray diffraction)



EX48 AAEHRTE £47]7]+= Panalytical AF] Empyrean
XA S)AEA7I7E olgHgion, Sa sty wy
(CuK a = 1.5406 A) AF&3l4t) A 52 BT 27
274240 kV/40 mA ] &3]0 2 5~80° 2-theta 71710l A
FAEE 0.02°, FAAZE 122 HA5H
(continuous scan) HA]o 2 3| A7FE 7|=2314ct o] o
4312 Duivergence slit 1°, Anti scattering slit 0.5°2 31
At

2.4.1. M

£ AtollA Hiele] o] FE viAIskL 2tam A<
Ws 5] A8 oeeT AR E Tt =G
3 ofekgo] FitE]| 1 F2 otR AJMZ2 thAtC Z Konica
MinoltaA+e] M2}A|(CM-600d, Japan)S AM8-51e] MARS:
S35tk

=
(]

2.4.2. QEHEx

RO YRz B4 9] FolA Fd7)eE 283
MalvernAte] ¢J&=E2417](Mastersizer 2000, England)S A&
BHTh 0.2 g&] QFEo] EAKH(4% Sodium hexametaphosphate)
20 mlE 7Hf FE3] TSt BAXNRE EHRH
Mastersizer 2000%= #|o]#] FAlo] BAkE u|PR} A 2E
e o ARtEE 9o A71E S48 A& 271E Aot
o =3} Alg} up

= ov

1 Mie©| 23} Fraunhofer Approximation

A2 g dsted Aol BEES Lrehict,

=

=1
S

2o ot 100 g& olI{=E HrEE

N
o

:

4.3.

o

;

glH 222 & Foleipaste)7t Bt 205k of}
Q179) L ml LreRA goloh A4 HHFE obulel g
7hQERS] S FLAT ThA Gha AT BS A S
6] LA ofokelf-9] Folet. & ATCIALE KS MISO

T87-6(RHES} A LR U A - ASH: FAF
o] 24l wre} 2t LR) TR Sttt

25. JsME}

2.5.1. 2HA

ovjele kRS A % WA 4| (substrate)] # ]
SUE FA|2 XL o] AR F FAT WA £
Rof A0 WAL o] Hl g2 23T B AL KS M

b

ISO 28149] oA st 2HE & 4l dotu (53,
Japan)E o|-&3) A 23 10% otu4=el ARE 1:0.8 HlZ
2 s3belar olEgAelEet A= 7(QRAMCM- 501,
Korea)S ARE3}e] 100 um S22 T3 & oF 24A)7F
ol A AZET ARA(CM-600d, Japan)Q] 23 & =

HRES Agst] &S 2559t

2,52, Y2y

TR0 WYL AP IAEE SAdoH, ghtH
°2 ota o] FH, el wakA o] uighn], kA o]
T 50] kg uitrh KS X2 Ao = TH &
FL =79 B A4, Axdo] 24l Bat 0] 9l
A9k, AA| Tk ZAR] ko] oJEstal §irh & A

Toll A= BEAREAI(A4) 9ol Foti(E, Japan)E ©]&
3 A=3F 10% ofw4=o} 1:0.8 v &2 33t 9F= 1.0 ml
£ AE 2 cm 9 ¢t Boj=d & DF ol EA0lE et
A5 EE7)(QRAMCM-501, Korea)E ©o]€-3t] 100 um

Table 1. Producing area of white clay recorded in old documents

Producing Area

Source

Bongsan, Hwanghae-do

Volume 20, Annals of King Sejong

Goseong, Gyeongsang-do

Volume 36, Annals of King Sejong

Ungcheon, Gyeongsang-do

Volume 31, Annals of King Sejo

Gyeongju, Gyeongsang-do

Volume 13, Annals of King Sukjong

Yanggu, Gangwon-do

Volume 47, Annals of King Sukjong

Jinju, Gyeongsang-do

Volume 54, Annals of King Sukjong

Cheongsong, Gyeongsang-do

Volume 150, book 54
Geography section of the Annals of King Sejong
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Table 2. Sampling site list

Sample Field of material Remarks

YBW Bangsan-myeon, Yanggu-gun, Gangwon-do Refer to old documents
SGW Geumseo-myeon, Sancheong-gun, Gyeongsangnam-do Refer to old documents
HBW Bukcheon-myeon, Hadong-gun, Gyeongsangnam-do Refer to old documents
HOW Okjong-myeon, Hadong-gun, Gyeongsangnam-do Refer to old documents
HGW Gaya-myeon, Hapcheon-gun, Gyeongsangnam-do Kaolin producing area
MCW Cheonggye-myeon, Muan-gun, Jeollanam-do Hwangto producing area
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Figure 7. X-ray diffraction pattern of white clay pigments.
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Table 3. Minerals of white clay pigments identified by
XRD

Samples Main minerals
YBW Quartz + Mica + Illite + Kaolinite
SGW Kaolinite + Illite + Quartz + Plagioclase
HBW Quartz + Mica + Plagioclase
HOW Kaolinite + Illite + Quartz
HGW Kaolinite
MCW Quartz + Plagioclase + Illite
95 -
%0 -
o
=1
S 85 -
80 -
75 : : ; ; :

YBW SGW HBW HOW HGW MCW

§ HOW
12 Py
Sva ¢ MCW
g 9 1 & HBW Yellow
[ *
< 6 - YBW
= *
HGW
3 |
=D
y
0 T T T 1
0 1 2 3 4
a* value

Figure 8. CIE Lab of white clay pigments.
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Figure 9. Particle size distribution of white clay pigments.
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Figure 11. Opacity of white clay pigments.
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