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ABSTRACT

The natural dyes from Gardenia jasminoides, Carthamus tinctorius L, Rbus javanica, Lithospermum
erythrorbizon, Caesalpinia sappan L, and Castanea crenata were extracted under different pH in
distilled water. As the pH in distilled water went from acid to alkali, the much deeper colors in the same
color tone were generated from the individual plant species. Before dyeing, wood species were treated
by different mordants including Al, Cu, Cr and Fe for color-fixing between wood and the natural dyes.
Each mordant could develop independent color on the surface of the woods. The wood species dyed
by the natural dyes created deep-tone colors according to higher pH and temperature of the dyeing
solution, leading to deeper penetration of the dyes into the wood tissues. Finally through the computer
modelling of natural-dyed wood furniture, it was confirmed that the colored furniture can adequately
be compatible with the current interior spaces of diverse colors.

Keywords: natural dyes, dyeing, mordants, natural-dyed wood furniture
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Table 1. Extracted plants for natural dyes

Korean name

Scientific name

Extracted tissue

xR A Gardenia jasminoides Nut

% 3 Carthamus tinctorius L. Flower petals
2wk Rbus javanica Cocoon
Az Lithospermum erythrorhizon Root

2 5 Caesalpinia sappan L. Heartwood
H}4=0] Castanea crenala Chestnut bur
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Once-extracted dyes Secondly-extracted dyes Mixed dyes
pH4 | pH7 | pH10 | pH4 | pH7 | pH10 | pH4 | pH7 | pH 10

C sappan .
T 88

Natural dyes

L. erythrorbizon
(AHx) Y B
R. javanica
(2.j )

G. fJasminoides
(2 2})

C. crenata

(ko))

C tinctorius L.

(&3

G rbus javanica
(s 2ujAh)

G. gardenia
Jasminoides
o EI R B

Fig. 1. Color variation of the natural dyes according to different pH.
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Once-extracted dyes

A5 AEE - AAS - S

Secondly-extracted dyes

Mixed dyes

Water (pH 7)  Methyl alcohol ~ Water (pH 7)  Methyl alcohel  Water (pH 7)  Methyl alcohol

C. sappan

(&%)

L. erythrorbizon
4z

R javanica
(2 EiA)

Fig. 2. Color variation of the extracted dyes by Methyl alcohol.
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Fig. 3. Color variation of wood specimens by different mordants.

pH 4 pH 7 pH 10 pH 4 pH 7 pH 10

(a) R. javanica with 2% Fe mordanting at 65°C for (b) L. erythrorhizon with 2% Cu mordanting at
6 hr. 80°C for 3 hr.

Fig. 4. Color variation of specimens by different pH of dyeing solutions.

65°C 80°C 65°C 80°C

2% Al mordanting at pH 10 2% Cu mordanting at pH 10
Fig. 5. Color variation of specimens by different dyeing temperature: the natural dye was L.
erythrorhizon.

6 ‘hrs. -

3 hrs. 6 hrs. - 3 hrs.
(a) 2% Cu mordanting at pH 10 and 80°C with L (b) 2% Cr mordanting at pH 10 and 80°C with C
erythrorbizon tinctorius L
Fig. 6. Color variation of specimens by different dyeing time.
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(a) Control (b) Al mordanting

Fig. 10. SEM images of wood specimens treated by mordants and natural dyes.

(b) L. erytbrorbizon (=)

(@) R javanica (2912}

(c) C tinctorius L (£3}) _(d) G. Jasminoides (% 2}) .

(f) C sappan L (»%

(e) C crenata (W%5o])

Fig. 11. Colored wood furniture dyed by the natural dyes.
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