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A Study on Functionality of the Ulreungdo Seokganju as Korean
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ABSTRACT : The main compositions of “Seokganju”, a Korean traditional red mineral pigment, are
iron oxides. To investigate its mineralogical and functional properties, we had got its ore from Juto
cave in Ulreoung island, which was a famous field of it in Korean documents. The ore occurs as a
paleosol between the olivine basalt and amphibole trachyte in discontinuously. It is reddish brown and
yellowish brown and consists mainly of clay minerals with minor debris. Its reddish and yellowish
brown color are due to the hematite and ferrihydrate, respectively. These iron oxides are precipitated as
ferrihydrate from the ferrous water in the paleosol and partly changed to hematite. The color
reproduced in timber by using seokganju pigment with traditional tools and methods is similar to that
in heritage building. The moistureproofing and fire resistance of Ulreungdo seokganju is far better than
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that of artificial seokganju. Moreover, the combustion tests show that the artificial seokganju promote
the ignition and combustion of the timber. Ulreungdo seokganju is regarded as a pigment with
fungicidal efficacy because growth of two wood decay fungi (cov. and typ.) are inhibited in solid

medium with it.

Key words : Seokganju, iron oxide red, Juto cave, fire resistance, fungicidal efficacy
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Fig 2. Occurrence of Ulreungdo seokganju ore. (A) Yellowish seokganju ore, (B) Reddish seokganju ore, (C)
Covering with mangan oxide, (D) Mixing with olivine basalt, (E) Mixing with white salt.
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Table 1. Color change of the timber specimen painted with Ulreungdo seokganju and artificial seokganju by

irradation of UV in 96 hours

UV irradation

Red pigment Paint with Oil

L a b Color
Before 46.81 27.88 41.21
After 49.85 24.90 37.95
) ) Before 25.95 31.35 35.52
Ulreungdo seokganju  perilla oil
After 46.33 20.11 31.25
Before 24.24 28.73 33.65
sesame oil
After 44.18 20.57 30.10
Before 24.16 27.58 21.60
After 27.80 33.96 25.24
Artificial seokganju ) ) Before 24.16 27.58 21.60
(Iron oxide red) perilla. oil
After 27.80 33.96 25.24
Before 24.16 27.58 21.60
sesame oil
After 27.80 33.96 25.24
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Fig. 3. Microphotographs of Ulreungdo seokganju ore. (a) reddish seokganju ore showing breccia texture. Soil
plasma consists of hematite (red area) and clay minerals in a space between the sanidine (white) breccias.
Hematites are observed as concretionary structure (dark red) and cavity-filling structure (reddish brown). (b)
Reddish brown seokganju ore showing concretionary structure and cavity-filling structure (reddish brown) (x120),
() Hematite as globular structure (x120) proves that it is precipitated as colloidal state, (d) Yellowish seokganju
ore showing compact texture. Soil plasma consists of ferrihydrite (brown area) and clay minerals in a space

between the sanidine (white) breccias.

2 SYT=E
l?_.?,]o]]/\-]_t_ Et&o] 2
5o th(ad 2).

5 % "Jé?
How Jﬂ‘%‘ﬂ%&i =

& MUFYMO THBE

no
ol

Nk
L
N

B Aol w2 A2
¥ HFgHoz TREY &
5248 = 19 e
E479) HepREL Foln, 3

ok

o

S e
N % =N ofu
o 5L o
N 1
o o
N
gi_

2 oftt %

A
&

R e R e
o -/l % -ﬁ’—é]—jl glr/]_ /Hz_]- “'A-Io] 7974-/\}1
W FEAas t AL A7F3A Y TRE e
At ERER] AEM I A AFER] dEsioln
a}o]E(ferrmydnte) ol o] £ FEL Y54
3ol wet g 1 Az7 gEA Uepdu
AN N7pZBA e FAA N7FFA ) 6§
o AAML g F&3la glon, Agye A
)“]Oﬂ ,]‘6]— }\no]q_ z%@—éq_/] }\-]7]-2?.44-)\40 7(—17%—1/\—1
sl =etolE, UY, Yeo|EZ F4H 9| 9
3, 244, telojazol, AH4E 4% F43hn
gom, Agd wet A3 FHIE 497 B
(2% 32). AUEF BN e Aol 2Ashd 3
ool Fa4 ol delolE, HAY @ dg
sto|=g}o|E, tho|olazol= 31ikete) “E}ET
B oA og AR FEEOIY. FLA HF

ok

il

- 157 —



2Theta [deg.]

@

W Sa

¥ T T ¥ T v T
] 14 26 £l 40 58 (1] 78
2Theta [deg .}

(b)

>45um

>25um

2Thetafdeg.]
(c)
Fig. 4. X-ray powder diffraction patterns of Ulreungdo
seokganju ore and seokganju pigments reproduced by
traditional methods. (a) Yellowish brown, (b) Reddish
brown, (c) Reproduced seokganju powder, particle size
uppet;>45 pm, lower: >25 pm, (il : illite, Sa: sani-
dine, ha: halite).
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(b) ‘Paintmg with Ulreungdo and chemical seokganju

Hg. 5. Ulreungdo seokganju and color of the Ulreungdo seokganju pigments which were painted on the wood

specimen with traditional glue.
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Table 2. The growth of wood decay fungi in the Ulreungdo seokganju

Fungi

Solid medium for growth
of wood decay fungi

Solid medium with Ulreungdo seokganju

05¢g

lg

Cov.

typ.

Increasing weighit (wt.%)

4.00

3.00

2.00

100

0.00

moisture absorption rate

2.64

uls

Time (Sec)

3.34

Chs

600

500

400

200

100

376

Time (Sec)

NT

The time requrired for self fire extinguishing

uls

15.00

000

Chs

The time required for ignition

12425

uls

26.81

NT

ChS NT

Fig. 6. Moistureproofing and fire resistance of the painting used seokganju (UIS : Ulreungdo scokganju, ChS :
artificial seokganju, NT : wood only)
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