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Application of Natural Dyes for Developing Colored
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- Prevention of Discoloration of Chestnut Wood by Natural Dyes -
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ABSTRACT

This study investigated the effects of lacquer-finishing to prevent discoloration of coloring chest-
nut wood coated with natural dyes from deteriorating factors such as lights (indoor, 500 lux and
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in spite of severe treatment. In particular, dyeing liquor with alkali pH played a great role in pre-
£k

outdoor, 50,000~70,000 lux), acid, alkali, and heat through measurement of color difference.
Lacquer-finishing coating contributed to protection of intrinsic color of the natural dyeing woods

Keywords: natural dye, chestnut wood, lacquer-finishing coating, discoloration

vention of light discoloration.
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Fig. 1. Color coordinate table of L*, a* and b*.
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Color & Color Difference Meter (Ultrascan pro,
USA)E o]-g3lel Fig. 1A “YeUE 3349 4%
7+ Az kel L*(Whiteness), a*(Redness) ‘33
b*(Yellowness) & A3ttt 43 d%9 L7
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Table 114 2= kel ol /‘”7} of A4 xEd
S o)&5te] AF Ao WAL E)7} gn)sts A
WHol AT Adked = oh(FE 5, 2004).

AE, = ALY +(Aa ) +(2 ) 1)

é = (a*)z +(b*)2 (2)

_ (1-RY

[(757 IR (3)
¢ = A=(chroma)

K = 44 Al#H 2] 5345 (absorption coefficient,
m*/g)

S = dA xNHel FarekA 4= (scattering coeffici-
ent, m’/g)

Table 1. Expressions of color difference

AE Expressions (72t £3)
0~05  Trace (Mz}7}+ A9 wol #Hx] 28)
05~15  Slight (HA7F 243
15~30  Noticeable (#4217} 7+x]8)
30~60  Appreciable (%317} 813] Fof =)

60~120 Much (A7} 2o] et
120~ Very much (4471 o} Bo] vERd)

R = 94 AR Al 9kabS-(reflectance of mo~

nochromatic light)
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Table 2. Indoor discoloration of chestnut woods dyed by 10% chestnut bur extractive

Treatment
Bxposed | g | I | @ b ¢ | ks | oar | ga | g | JE
Lacquer | period
@y | ™
4 B 6056 417 | 2268 | 2306 118
A 5815 431 203 | 244 131 242 014 066 251
" . B 6252 374 | 2355 | 2385 108
A 5945 440 2335 | 2376 124 307 0.66 021 315
B 6007 499 | 2395 | 2446 121
No v A 5722 527 1 211 | 2370 136 | 286 028 | -084 299
lacquer L LB 6056 | 417 | 2268 2306 | 113
A 5853 443 | 2207 2251 129 203 026 061 214
0 . B 6252 3741 255 | B8 108
A 6008 430 | 2325 23066 120 | -244 065 031 254
B 6007 499 2305 | 2446 121
1 A 5794 525 2314 2373 132 214 027 081 230
B 53.00 657 2113 2212 164
1 A 5206 648 | 2038 2139 171 094 -009 074 120
o ; B | 5450 53| 2099 | 2165 153
A 5667 528 2186 | 2248 140 212 005 087 229
" B 6006 475 2233 | 2803 121
Once A 6035 488 | 22661 2318 119 029 013 013 034
treated A B | 300| 657| 2113| 2212| 164
A 5254 636 2045 2148 167 046 002 067 081
" . B 5456 533 | 2099 2165 153
A 5673 538 | 2184 | 2249 139 218 005 085 233
0 B 60.06 475 2253 2303 121
A 6090 493 2285 2338 116 084 018 032 092
B: Before exposure of indoor light.
A After exposure of indoor light.
Ze] Age ddo] HA xuld de FEE £ 2% st @A o] ARl AADA
ave HSe 547 Ba EHol Ne Fas  =a) o] A waEA) e Ao eyt
AL AT g Ao ArHd
B i = Aol A 2AbE = AE
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Table 3. Outdoor discoloration of chestnut woods

WAL AR I 4 5D ¢ gl e g o
A (/5) 3 HAHAE) Z7E Fte] Folugie)

Table 3¢l ¥ whe} 7bo] Table 2014 A&
Aol Aaohs gl GA B4 79 DAY

dyed by 20% lithospermum erythrorhizon ex-

tractive
Treatment
Exposed Dyeing | 1* a* b c* K/S | 41r | 4da ab* | JE
Lacquer | period
(cay) | P
. B | 3077 | 123 | 410 | 428 523
A | 2718 | 127 | 59 | 607 673 | 360 | 004 | 1003 | 1066
B | 2617 | 146 | 349 | 378 726
1 / A | 2620 | 075 | 411 417 725 002 | 070 | 759 | 762
B | 2115 | 140 | 326 | 355 1115
No 10 A | 2226 | 034 | 294 | 296 | 1007 110 -106 621 639
lacquer B | 3077 | 12 | 410 | 428 523
4 A| 2811 | 18 | 614 | 623 629 | 266 | 020 | 1024 | 1058
. . B | 2617 | 146 | 349 | 378 726
A | 2669 | 065 | 431 | 436 698 05t | 080 | 780 | 786
" B | 2115 | 140 | 326 | 355 1115
A | 2276 | 044 | 350 | 3% 962 161 096 | 677 | 702
. B | 2817 | 060 | 167 | 177 626
A | 2617 | 047 | 141 149 727 | 200 | 107 | 308 | 382
" . B | 2448 | 059 | -188 | 197 811
A | 2537 | 022 | 118 121 774 | 089 | 081 | 306 | 329
B | 2432 | 071 | 149 | 165 828
Once 1 Al 2475 | 015 | 106 | 107 814 022 | 08 | 255 | 270
treated B | 2817 | 060 | 167 | 177 | 626
‘ A | 2601 | 008 | 242 | 242 735 215 | 068 | 408 | 467
B | 2448 | 059 | -188 | 197 81
2 ’ A | 2506 | 009 | 177 | 177 7% 057 | 067 | 364 | 375
B | 2432 | 071 | 149 | 165 828
10 A | 2504 | 002 | 169 | 169 794 052 | 073 | 319 | 33l

B: Before exposure of outdoor light.
A After exposure of outdoor light.
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Table 4. Acid-resistant test of woods dyed by chestnut bur extractive

Treatment
L* a v ¢ K/S AL* da* 4b* JE
Lacquer Testing No.
B 6790 159 | 1904 1910 085
Control
) A 7027 205 1861 | 1872 077 237 046 043 245
B 5799 319 | 1900 1927 132
Once treated
A 5826 333 | 1902 1931 130 027 014 002 030
B 6790 159 | 1904 1910 085
Control
5 A 4991 599 1 2073 2158 188 | -1800 440 169 | 1860
B 5799 319 | 1900 1927 132
Once treated
A 5738 327 | 1889 1917 135 061 008 o1 063
B: Before acid testing.
A After acid testing,
A E) ghol Aol vsi 2R v =27 vt AE H A sE AE dshe Aol whgsirt, i
U AAG g FEr AT Ao gel of o el ) A vk = ob A 43 AAEAE T AlE
7 HAE dehbe 2% B ¢ Uk B3 AA A Bud) 9F 4L Bol W] B shsa
2 f7o drgle] HEF WA Qolups] WEel WA vhE mAe] FuA AAo) EAT thas glo]
AAGAE 7 AE 7HEE F 27 gl =EHE 7] =S o9 W dkRee] FAL =rrs dA
A& Fjof shrt, o] 21 g gk dlof] o3 == A7IE Aol F5 Aos ATHAY
B %A AREL WA WaEe] Hz Ay 2
zZtol & e o] HAHE Mg Th-A 9] gxﬂ%\g‘g W 3.2, LYAMY  LEQIZiE|A o LjlA
2 % 982 Gula B 2ol 24 S22
ST FAYRES 24 WA e Aglo] HY)E
_ 3.2.1. LS
A}, e el ZhEAl 7 Aol A A1gE )
gzl A 2o Ak 27 St &= A4 ol FEdoz dAaE Haf Algd pH 4]
= A9 7] WEl oloh 22 Amg WAjo] o dete Ahgds Fotd 5 dAd A AjEe
v A 719 |l WA Ao gis] MAHIE) 7S A4sle] Table 4
Aol A vl Aot vpriAl 2 g 7] A off VFERAT. #jA = Aot =52 ¢ dA) Al
Frorell BAglel Ao pHyt SR ZEE 3 ol M= 1, 23 AF 25 wff 2 ARHLEE Y
AAlo] A Loy} BRI, A Aelsk 1 G A A E 1, 27
AEAORE AAGAE 7HA7E 50,000~ 70,000 A EF w2 A HEE Vel wheba g
lix F#9 3o 3710 =E9E AAGEY Ak A BF A G4 ARe] e Felas 2
AEET B4 dad 2 FEEE0 AANE F BE deiglon ol el A AgEE 2zt
Fohe] #WAE Ao A(Chang et al, 19820 o] epbde] elAlsk HARME Apaje] Wolx
Gellerstedt et al, 1977) A= &z A7FE A H tete g7 257F 9eA Aok el whE ds)
= =S ob7IstA Bt whekd sidle] wie % = 7ol BAsHA G2 Aow AEnt

AbslE WlEG, Z7)ER ofs] el HAGAE
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Table 5. Alkali-resistant test of woods dyed by chestnut bur extractive

Treatment
Ir a* b ¢ K/S | a1 | da | ab JE
Lacquer Testing No.
B 6709 19 1888 1898 089
Control
. A 60.80 289 2011 2032 117 -629 094 123 648
B 6244 284 1893 1914 109
Once treated
A 6219 302 1906 1930 110 025 018 013 034
B 6709 19 1888 1898 089
Control
5 A 6776 300 | 1967 1990 086 068 105 079 148
B 6244 284 1893 1914 109
Once treated
A 6199 306 1885 1909 111 045 022 -0.08 051

B: Before alkali testing,
A: After alkali testing.

Table 6. Heat-resistant test of woods dyes by chestnut bur extractive

Treatment

L* a v c* K/S 4L da* 4 AE
Lacquer Testing temp.

B 6234 368 | 1839 | 1876 109

Control
6192 3.70 1853 1890 111 042 0.01 014 045

35°C

B 6111 282 1958 1978 115
Once treated
A 6098 310 1987 2011 116 013 0.28 029 042
B 6433 195 1749 1760 100
Control

65°C A 6071 301 1882 1906 117 362 106 133 400

B 5792 345 1942 1972 132

Once treated
A 5602 452 1956 2007 144 -1.90 107 014 219

B:Before heat resistant testing.
A: After heat resistant testing.
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Table 5= Hhdo] elog Qg 24 A7 A dzgde Aun 7] gl 488 =
o}7la] golo Wolmal S ) WMAE = FAL Azt A AR 2] JRoRTE Hosted $23
(4B) gho.s vhehal Roleh, Ak Agels o STEE T T A2 slem AT
2 uhsh oA 2 AA vHE £E A4 ke
22 ARl s dA v £4& @ ARnc 4 323 4es
AHIE) Fel 27 Ve gA =AY 1A Table 62 Mol GoleE A8 B4 AHo
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