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Abstract The purpose of this study is to enhance the usability of hanji fabrics by ex-
panding the color space of hanji fabrics. For the expression of various colors of hanji
fabrics, single and combination dyeing were carried out using natural indigo(Niram,
Polygonum tinctorium), marigold extract colorant, and madder extract colorant for three
types of hanji fabrics with different fiber compositions(hanji, hanji/cotton, hanji/silk).
The light, medium, and deep colors obtained through individual single dyeing were
shown to be PB Munsell colors in the case of indigo dyeing, Y color for marigold
dyeing, and R color for madder dyeing. For combination dyeing, indigo dyeing was
first carried out under the conditions for light, medium, and deep colors, respectively,
and marigold or madder dyeing was performed thereafter. Indigo and marigold combi-
nation dyeing produced PB, B, BG, G, and GY Munsell colors and indigo and mad-
der combination dyeing produced PB, P, RP, and R Munsell colors. Overall, the color
change of hanji/silk fabric was more diverse than that of hanji fabric and hanji/cotton
fabric. In the indigo, marigold, and madder combination dyeing into individual deep
colors, blackish PB and P Munsell colors was obtained. Colorfastness to washing, dry
cleaning, rubbing, and light were relatively good with above rating 4. Finally, 9 colors
excluding YR color out of 10 Munsell color were obtained. We confirmed that the
expansion of the color space of Hanji fabrics by the single and combination dyeing

with indigo, marigold, and madder.

Keywords hanji fabric, natural indigo, marigold, madder, combination dyeing, munsell

colors

HiEl o) sgvisiel seeol] tiEt Qlfe] A47ksAol
QhsElRAl A8 SAE axfo] ofgt Bl 7kt 9

_ O of olo] Wkl o] Raleh BMER U ABHRA
AR EEHA ges ee RdQNaAPt 820 OiF oAlo] EolRln

82



XN&7ls HAGMZ 0|89 SHX|AZ2| MiiS7t =3 ZgM SatgMEs M= 83
e 71An AHREOIA MEA FEn glon® Qajuet A(Tagetes) £9] 194 sR]E Wr|=& AMdS A8t
e TR AER 7RIS THA7]e =¥oz Jjdd gt FHM FIPIRE AEY & v JALINME o] 8IIR|I7t
AAE E5 FeFS Ao dUiAEe] ERIES gHgs)o] 3P 2olof w2tAl AHAQl A|obitel(Zeaxanthin)it FA}
s AARE SHRAES] SR 7RIS =017] Hst oY ‘g 50l Hold FH|IQI(Lutein)o] thg ko] Qo] AR =}
5t 859] olBOXQISZ0] ¢ Ho—]q47 Ooxsto] Mago] §8A0] U iq33,34).

RG] ST HAANSS QUM 71FEoR A ZEAUL ZEAUHRubiaceae)ol] 43t ChAA A2
suel, Gaee] AP, Ba A, £ BH welvaol Y] 180 thep Avjelslol Gusic.
G SO, QR g, Mapigo] 4 h WA EAG 2L nrEl Agslole oEA #e
SN AN RS, g8 FAATE0 eln B A Aae AN HEdR B el dekn 4 ss o
AAGo] Z I 194 R|AE A7} *}REIO*E} 718t 4 on, Eg] *1%%5*1‘4(1%1313 tinctorum Linn.)e F23
AEL QARSI ANEROlZHZ-RPA AN 222D QAL (Purpurine) Qlofl Z2]Al2(Alizarine) M7t ghqEo] Qlo]
Ao, MU, Aoz CjEio] QuIzhAl Zo] FBES! Lol UPEY] 7K JAd g2 Wol o]&
skl 2 o]ct, =ol sior”.

MEHOZ MAYME A8 4 Yt AAIS| S A oo ¥ APAME AWES AAATEL FHo2 JuA
e AAHOIS AUDR & o BN MRS BFSINAL 2 sl 94 ZQM] o)t FA, ojlBogM) o
1Al oldel @rlE AMgSH: BRMS WV of7lN AR, Jeln BRAUGMA o3t Ml QA 7,
Yol RS Alo] Ax| o SlX] daz WA 9 Zu} jelZco] EyeiNoz mAAS, Eah RE)
g 3 OE gEE gMshs 28 M2 JuiEttd. et BadMom AFAIRS, 191 F jeEc, LA
QiR 9750] o WAISH ALESlo] S Q- Tlgue 5 EaeMoz SAp|do] AMe guste] gAlRlRe] AXE
Qou), Aol wst guEZIo U H2l2 A1 U He YA RIPIK AN BE4e oluAl Ik ©
Ch BEMe oujalel A8 Ei xAjele] Ba@Y J2lm UM U SN 22 4 ot APy WE Ak
AN PR S0 ouidiel 2%, WAA, AUS o] Y 9l SUME Zuide] me vugNos njzeet nE
gPo] Qesity. Fxle] AAGMAN GRS ALESHA] 0 AUSME HHGURIN MART =S L GO
B 2ot g 4 ol RAAES] e slojz 2 ot sH(color strength)g Al AlRE Agion, @A}
S glon, AZAPIY E Beido] ofd A2u AR P JIF02 Slof T, B, BN FMAAS MAPShL
o2 gAlst it o] Hgsteict. E3t QU ARSY A 54 57

Rt AAUE FolM B A, A AR, V15, Si9ln Agd FES 6l BNEE TS BIsIsI,

AEA BHN TP A Hoben Qloy®, mAAS o] g

g TR RO 5L opA] Flofr 7] ofin). 5t TiEE

o} gHR] AEjolA AAGA0] o]FojF o, SHXALR A o Al B

A5k Sx]RlZo] Ag5h HQ M =2o], Fx|AE] A - = =

Gl oJgt M dEEo] o 9FEHn 55 ZYES

AFESE B3tiMo] ofgh Mo] chbd Zb Testth o2 21 AlR G AJQk

gt d3idA= 2 AFAe UeEd 25 ARESH g _

# ©0 a8 T _} RER) s A8 . © Agte HAoz ARE 100% SHRAIZT MO &8 90] v
MTRZ SXRIAZ0| AEote] YRR TE Ot 582 - o e o —°

K]L] 7:]EJ57]‘ O A5} SHRIRIZECS ojo H} O]E]-3O) %é_]: 23039‘] @‘Klﬂ_&}%% Ag-oé E‘(%S)Oﬂ}d ?‘O]O}O:] }\]»_Q_O]»%

e e oh. SRIEAIZO] A AR 72 wAel AR pAE|of

f2lZEs o588 a8 og To] o]8E = =alu} e
Table 1. Characteristics of the fabrics used

. Fiber composition Density Weight Thickness
Fabrics Weave 5 )
(%) (wxf/5cm®) (9/m°) (mm)
Hanji Hanji 100 Plain 100 x 70 164 0.50
Hanji/Cotton Hanji 40, Cotton 60 Plain 245 x 140 148 0.28
Hanji/Silk Hanji 60, Silk 40 Plain 145 x 70 176 0.45
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Table 2. Color properties of hanji fabrics dyed with indigo according to the color strength

Color K/S

Fabric strength value L* a* b* AE* H V/C Amax) Sample
Light 3.68 5633  -638  -20.59  43.88 26PB 54/56 (660) [N
Haniji Medium 978 3399  -196  -2232 6372 45p8 32/53 660) [
Deep 1902 2176 108  -1649 7305 sar8 21738 6400 |GG
Light 373 5680  -399 2577 3826 43PB 55/69 (660) [
/g;:ﬂ  Medum 1101 3531 047 2693 5063 54p8 33/65 (660) [ GG
Deep 1985 2144 229  -1854 7096 62r8 20/44 620) |GG
Light 350 5333 562  -1971 4755 27PB 5.1/53 (660) [
';;Ti' Medium 1021 3325  -171  -21.18 6468 a6r8 32/50 660) [N
Deep 2056 2062 204  -1536 7371 64r8 20136 620 |GG
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Figure 1. K/S value of hanji fabrics dyed with marigold according to (a) dyeing temperature, (b) dyeing time, () pH, and (d)

colorant concentration.
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Table 3. Color properties of hanji fabrics dyed with marigold according to the color strength

. Color K/S . . S " -
Fabric strength value L a b AE H Vv/C Sample
Light 0.94 85.13 -1.20 36.48 32.15 6.1Y 8.5/5.0
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Figure 2. K/S value of hanji fabrics dyed with madder according to (a) dyeing temperature, (b) dyeing time, (c) pH, and (d)

colorant concentration.

P~

2 ol rE rlo 1z
fo
’ uju
tT
o,
)
52
b2k
|o

o ¥sts Fo] AMSIelT: SHRAlEY SHK]/AHAlE
0.1%7Hx] |45 @AY Z7Hs Holtprt o]fole= 2

o, SHK/ZARZL 0.5%7HA] K/S 3ol
% &% ol’dollM= F7HE0] tha Afot
SR/AAE, 12 FHR])/AAE9] 1.0% &
ZoAe] K/S ke 787k 2.23, 2.85, 9.372, M AR K]
Algolu stX]/HAlZo| vlg|] THR]|/AXEe] FAFo] 3H] o]
E =2 JERET AR AR 7SR shof 60°C,
02%, Mo (0.1%, 2|1 Mo

o
o
N
-
ol
-
8,
o [
=
o

SHAGIMIIBSIEA] A 35H A 28

N 5402 GAgE @ g g
Qo] 502 A4S QR F7h L'k Zasieln, aet
bk A% F7Istel Walen w0l A% slulg A
Moz FAb wakre ¢ 4 9ok WA AL BE R(Red,
WHABE Aol SO ARS AANBL 32RAA
4.5R7HA], RI/ARZE 0.6ROIA 2.4R7HA], T2l &il/7d
Ao 68RO 58R7IA Walsle] Al A2 BE Moz

T
o ol

242 5RO 2R Ao Uehlon], 53] gRl/dsze
A0 Qe woR, Al AREe A0t gle @



x|&7ts A

Table 4. Color properties of hanji fabrics dyed with madder according to the color strength

. Color K/S . " S " -
Fabric strength value L a b AE H Vv/C Sample
Light 0.99 69.58 28.63 10.49 34.96 3.2R 6.9/7.1
Hanji Medium 1.88 61.36 32.19 12.06 4527 34R 6.0/8.0
Deep 223 58.65 29.97 13.03 45.75 4.5R 5.8/7.3
Light 0.84 71.70 27.01 6.41 34.20 0.6R 7.1/6.8
Hanji .
Medium 1.70 62.24 31.59 8.17 4544 1.2R 6.1/7.9
/Cotton
Deep 2.85 55.53 3347 10.38 50.76 24R 5.5/8.1
Light 1.21 68.43 27.61 16.25 34.69 6.8R 6.8/6.9
Hanji )
/silk Medium 411 54.55 35.78 20.18 51.03 6.4R 5.3/8.6
Deep 9.37 41.00 37.14 18.94 61.77 5.8R 4.1/8.7
**Amax . 500nm

Zor YA 2F sMULE P ot Aevt = kb2 AR S7ksto] mAN7| 2 w=&Tlo] o Zio)H
2 Adst AYS Beon, gt SRAEY FF Ao 2 eI
A ARO] Fdof] AFEglo] B 500nrn0ﬂ*1 UERTE WA YO] e, EFsMor ZAMGE B AlgE9 M
MGEFAYY AR A=A 1R Fof| a4 B2 ol mjlEE i"“’:‘*“—l Aol KJW%#% AR & TdF
o] Zsl7] "ol 1H2 & %&%ﬂoﬂ ot 2 w0l HAF Aol FAAI oA tie] 2 EEMe] wbAlo] ZiojEl RGO R
giol o]RolX|X| fon, HRE AMAGE FASH| LsiA oGt Ao R SHRAIES] AAJHEE HA AHEH,
+ 4F0lF ol vi9]ste] 500 ~ 550nm FLoflA] x|olg4 grog ZAM(2.6PB) & Uj2|ZER S SHR|AE2
2 7H= M4t 8&t] o] Qo] EAkstolof . & L2t 2] ZEo] Alito] Zlsfalss= ’Si} 8.7BG(Blue Green, 3%),
d 1R 39 7t2Edr|et AP R0l Hdujges o 1.2G(Green, =A¥), T2]11 5.8GY(Green Yellow, AF)7HA|
20)F ol oMt v ATS Y5t Al FRRE - Hoto] GAAGO] AFol A FHRL =AM, Ta]u ASA el A
5 500nmoflA] FtE4E UL RAIGE A2 & SR HEEQT E9] tiglEE sA R70A = 660nmo)
4 Qltk Aol gaupgo] LS S50 420nm7HA] ol 5SIT.

Moz ZEMASPB) § Uf2}ZCo GEBMOR SAAMI

F

32 E3IiMof o|st Yxizknl M EXM StRRlZ-2 247} 1.2PB, 1.9B(Blue, 1), 8.5G Ao 2 el
- goltt. &, ti2lss Aol oi2lm=g] Aol sty %
321 B3t 2B SHHM Q) Aol PRAle] Walrl giglom ojelEe Zug A
a1 10 — o 1
Table 5= EA, S, J2]i 5M R0 ZAMt AE 2AME e e LM ZAb S-S de
of tjejE=e] FAM, A, 22 M xHo= gt Agoz vhlS & & ‘219‘. Moz £PM(5.8PB) & i
xR EEe] GAF A Sgoln. @A 4 Al A= TE SYGASt eRAlE2 Z7) 5.0PB, 1.2PB, 5.4B A4o
E Aoz DA ARoMs tidEE Mas=rt 57t 2 e o= Aol L%‘¢i o7l o w2 A
a5 ARl SUIRE ¥, S sAoR DM Alm o= WAHQlon Aot Ao 2 [AMI Al2So] HS
=< HRE tieles Masirt S7lsto e 9AE] 7Pt Agel W s o Aol
LIERFA] ot B4 o] 9] ZAMoM = ST ti2lE= theoR IAl/HAEY wAMAAS AmEd, Mo &
o Mashrt Al 2 IS 771 des € 4 A AM(4.3PB)R Al2S2 Z7F 3.2B, 2.5G, 6.1GY, $Mo= £
CIELAB A 5749] 4%, Al &AAlz 27 GA, M, s AM(5.4PB)RE Al2S2 2.3PB, 4.4B, 6.6G, 12]il Mo
oz ZAM T TR SYFMSE AYo] AsiEss L ZAM(6.2PB)T Al=52 5.8PB, 3.6PB, 6.8B Aoz U
U2 A% daste] Fab of R en, AEtaAle (-)a” Ao Eo], GAoR mfRfEE SGMt FeE AlYstie =
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Table 5. Color properties of hanji fabrics dyed with combination dyeing of indigo and marigold according to the color strength

Color strength

K/S

Fabrics L* a* b* AE* H V/C Amax) Sample

Indigo Marigold ~ Value

Light 290 5529 -1221 -378 3901  87BG 53/27 (660) |

lghe  Medum 320 S182 1421 1090 4236 126 5032 (660 B

Deep 673 5111 -1308 2605 4723  58GY 50/46 (420) [N

Light 1184 3368 577 1491 6050  12PB 32736 (660) (NN

Hanji  Medium  Medium 1277 3194 978 -621 6132 198 3.1/24 660) [N

Deep 1272 3076 -1214 273 6051  85G 3.1/25 (660) [N

Light 2024 2206 049 -1422 7162 50P8 2133 (640 [N

Deep  Medum 2026 2119 -308 -808 7160 128 20/20 (640) [N

Deep 2089 2061 -448 443 7166 548 20/15 6400 |G

Light 250 5738 1116 646 3730  32B 5529 (660) [N

light  Medium 306 5233 -1385 853 4077  25G 51/3.1(660) [N

Deep 661 5202 -1397 2591 5626  61GY 5.1/46 (420) [N

Light 1257 3361 518 1799 5029 238 32/43 (660) (NN

/CH;:JO' | Medium  Medum 1372 3091 933 795 6215 448 30/26 (660 B

Deep 1218 3235 -1306 417 6320  66G 3127 (660) [N

Light 2218 2097 107 -1670 7122 58P8 2039 (640) [ G

Deep  Medum 2257 2028 179 -1131 7175 36p8 1927 (640) |G

peep 2206 2016 469 534 7225 6881916 640) [ NGTEGEGN

Light 315 5529 -1221 -378 3901  1.68G 5.1/23 (660) [

Light Medium 574 5182 -1421 1090 4236  7.2GY 4636 (420) |

Deep 1405 5111 -1308 2605 4723 33GY 4448 20 [E

Light 1291 3368 577 -1491 6050  08PB 2931 (660) [N

';:ITIJ(' Medium — Medium 1220 3194 -978 621 6132 298G 2922 (660) [N

Deep 1331 3076 -1214 273 6051 95Gv 2828 (420) [

Light 1901 2206 -049 -1422 7162 508 21729 (640) |G

Deep  Medum 1986 2119 308 -808 7160 888 20/15 (640) |G

Deep 1952 2061 -448 -443 7166 258G 20/12 (640) |GG
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Table 6. Color properties of hanji fabrics dyed with combination dyeing of indigo and madder according to the color strength

Color strength K/s
Fabrics L* a* b* AE* H V/C Ana) Sample
Indigo Madder value
Light 250 5044 294 -1058 44.12 8.3PB 4.9/2.7 (660)
Light Medium 303 4482 844 -5.00  48.67 9.9P 4.4/2.3 (540)
i

Deep 3.34 43.92 9.50 -3.65 4949 24RP 4.3/2.2 (520)

Light 1244 3064 -0.02 -1853 6530 5.2PB 2.9/4.1 (660)
Hanji Medium Medium 1247 2957 1.04  -1418 64.90 5.8PB 2.8/3.1 (660)

Deep 1228 2871 116 -1287 6535 5.9PB 2.8/2.7 (660)

Light 21.74 1984 182 -13.80 74.17 6.3PB 1.9/3.1 (640)

Deep Medium 2140  19.86 158  -1223 7376 6.4PB 1.9/2.6 (640)

Deep 2123 1923 1.63 -993  73.89 6.5PB 1.8/2.1 (640)

Light 242 5738 -11.16 -646 3730 3.2B 5.5/2.9 (660)
Light Medium 254 4751 8.09 -892 4475 5.3P 4.6/2.8 (540)
Deep 3.73 4279 1158 -429  50.29 2.6RP 4.2/2.7 (520)

Light 1338 3159 -013 -2140 6138 5.3PB 3.0/4.9 (660)

/CH;:JO' | Medum  Medum 1227 3059 140 1783 6178  60PB 29/39 (660)
Deep 1259 2841 248 -1381 6357  68PB 2.7/30 (660)

light 2288 2037 250 -1716 7186  64PB 1.9/3.9 (640)

Deep  Medium 2271 1940 238 -1386 7258  6.6PB 1.8/32 (640)

Deep 2216 1919 211 -1136 7271  68PB 1.8/25 (640)

Light 310 4825 147 951 4598  6.8PB 47/2.4 (660)

Light  Medium 470 3930 942 -156 5259  54RP 38/19 (520)

Deep 999 3160 1632 405 6061  3.0R 3.1/32 (500)

light 1243 2991 -003 -1709 6577  53PB 2.9/38 (660)

7;?(' Medium  Medium 1254 2651 253 -1094 6669  7.3PB 2522 (660)

Deep 1549  21.53 472 -5.21 70.03 5.7P 2.1/1.3 (540)

Light 2024  20.06 229  -13.63 7366 6.7PB 1.9/3.0 (640)
Deep Medium 2023 1846 2.93 -923  73.89 8.2PB 1.8/1.9 (620)

Deep 2181 1717 3.03 -446  74.04 2.8P 1.7/1.0 (540)
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AIAlE T} e Ade] e ug), FAMOZ BT ARSS BEAY Ao] SMOR TLE
SAl/AR Y Ao, DMoR ZAMRTPBIR ARSS 0813 agol thh Zastel BEAY AN Gupt of A
217 168G, 7.2GY, 33GY, M0 SAMAGPRIE RS A Uehith @R/a%29 B9 9EsMoe AP
© 0.8PB, 2.9BG, 9.5GY, 12]1 BM02 ZAM(B.4PB)H Al AR BE BEAY Aio] AL LGS haslely, af
258 5.0PB, 8.8B, 2580 Ao WAL GYARES B e F/ILL (b Mok Zastel wyslee FURIAA
91 Al ARELS HrhEaubgol 660nmolA 420nmz olFste]  mer|ee Zashs e Bk
SR/ 2451 20] FHAIAIZoOIL Gl/HARA uls] ujlZC ot SAAe] A9 A PRIAIZO] A2 UHEH, PO
Yo e AeP) P A Ushde & 4 Atk VR 2 BRNG AXAR(2EPRIS 9ESAY BEAY SagA

T Cgf2 Lubdoz ZAlo] MAlut ofe]Z o] AlAto] ZIgt o2 7¥7F 8.3PB, 9.9P(Purple, B2}), 2.4RP(Red Purple, A}
P

4% A2 e HYol, YMoR KNS AN WX/ ), BN PAIKEL 45PBoIA 5.2PB, 5.8PB, 5.9PB2, 1
WA ZL OjelBe BRRN] Aol PSS Yol A% 2 M9 AXIKES 5.8PBolA 6.3PB, 6.4PB, 6.5PB2 7}
Z7kstol o Mt Ao was g 2L st 5, 9ESM02 QNI AR50 Mol

Y02 ANuY SGN 3 UlelBC SYQNo AN £ BEAY BTG Aol MehULE AL B TAGA
A122 PB, B, BG, G, GY, ZA/@A122 PB, B, G, GY. 7 o ol ZEAY Tlgai] wikdo] shojg Ao
21 §A/AK2L PB, B, BG, GYAIRY] Age WAsIn, 2 MR Witk 53] @02 mQMg AlRSolA PAY
RlZE BRG] ot Laplee] F7ke Al AIZE F @ 7 RPAGE AAWsP 34 UeRda ol9jo] AzlojMo] Ay
A/7ARZOA TRln A A2 R o] meMold Jbg gwsts oelsict Axl/@REe] Z9dE g0z &Y
7 Uerde glstect M AR BEAY BAGM] oIzt Aywslrt 328,

5.3P, 2.6RPZ 711 FM1} HMo® EQust AlRgo] WA
322 Zat EEML[Q| SEAHM *ﬂ%%ﬁjﬁ%ﬂ %Ar? 75—];;4% ;%;AM ﬁ;ﬂ faﬂf‘j—]ﬁ;
_ % weprlgol 234 o Jluj PBARR LAHYUCE I
Table 62 4, 2, 220 B AU SAMT AL yqa0y guos meMEIPRE ABSS 717 6.8PB,
of HEAUel G, B, Jeal s ados EA Al 5.4RP, 3.0R, ZA10 2 ZAM(46PB)SH A|lR52 5.3PB, 7.3PB
= - - =) . ’ . ’ = - a1 . fiS =2 1 . ) . ’
g5o gxnt A SAolch QAR AL, R/ANB 0 oo mennp 4PBst AlSSS 6.7PB, 8.2PB
= - — A, — o = a i\ pad =+ O » O. ,
B FNOE KA © FMOE REAUINL BRAU ;) p o wasgr PAY WSS AckgATHEol 540
ol]o] Lol B meAo] ki) Auglo] BEAYC) e S orol merelAolAl el Al A xlmol A
T Toe o ) 2 oEslo] mjelZroto] BEAMO A FHx|/7ARI 20| A
}ﬂkﬁ%E‘ 37]-01] Eq-t Oéqaokoﬂt‘ % ﬁg}ﬁ' E‘lel ?ﬁ%}q }\]_quﬂ_7} }\ﬂ X]%E. %:_ 7};;} :’7_“ L}E‘]-LH:]-
= . -y = o Ea o — AT
%J—q' UHE‘]%EQ‘] ET%O\::}Q ]Hg}t I:E}E‘] Eé]-}\—]lqgi %o-fv\—ﬁ?_} ?_} ﬁiﬂﬁﬁ %%ﬂ}\—ﬁ _(—;5_ zllj_jl:_}\.]q %@-oﬂ:}}\_}!gi i}ﬂ;&!%%
RIRI20F SHR]/HAIZolA] i AR A e =7 =2 o _ _
»]]»_lgj il ]/L_‘OEZH -] o—lﬁ;—LlL‘] =1 Zi ](]) ]-Oﬂ U:];:.Hl:l PB, P, RP, ?_]_-K]/EH_E!%% PB, B, P, RP, 113—11 @_x]/zj&!%
alaol: 6‘7}7} ix] BT 7}—\]f ﬁ_'_/\‘]q I;\_]-E D&|Oﬂ/\‘19‘1 T&lﬂ S PB. P. RP R7:"0:]94 AHALO. 8}318}017 1‘11—_-}\1 WSt AN
waf0] olXIak 7_(]_0]7]_ :!K] 01_7] IIH':'O]E} = , s =2 So=E 2UWOoImL, =T = \a o
Ao AR A % s of o5t W7 e0] Ft= Al AEE & FHK|/HARIEA 2
A Exjo] AHAO <__5KK]D7 6‘7{] D:]K]Dgl ﬁooﬂh =20 L o L = = pd Al | —
CIELAB A £7d9] 3% XA Zt}; K| /HAIZ9] 2ol 27 A A2 ne chuo] oMol 71 37 Uehdcl
YebHoz g, B4, J2a o) [N 5 =g R R
ZEAUQ] o] FSPALS LS AASIGO, a'gte 5 = me el ol Mo
=15 A\ OAIZEO. A x Ty A S W7} 7]0 0 =Rl 3-2-3 —IJ-l—I- uHEIE—, __II-TA-ILI—I _IOH [= R |
7¥stal ()b Buigte AL daste] W72 S7IsHEA
n7)go] Zasts 4% ugth 58] Yo B & Table 72 71719 HMolN Bg@MoR e A S4olr)
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Table 7. Color properties of hanji fabrics dyed with combination dyeing of indigo, marigold, and madder according to the color
strength

Fabrics K/S value L* a* b* AE* H V/C Amad Sample
Hanji 20.02 1932 050  -815 7343 sers 1817 6400 [
Hanji/Cotton 21.95 1861 086  -826 7354 618 1.8/17 6400 |
Hanji/Silk 20.20 17.85 170 -372 7333 0.3P 1.7/0.8 (540) o
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Table 8. Colorfastness of hanji fabrics dyed with combination dyeing of indigo and marigold according to the color strength

Washing Dry cleaning .

. Color strength : : Rubbing Irradiation
Fabrics . . Color Stain Color Stain 20hr)
Indigo  Marigold  change Cotton Silk  change Cotton  Silk Dry — Wet

Light 4 5 5 5 5 5 5 4-5 34
Light Medium 4 4-5 5 5 5 4-5 4-5 4
Deep 4 5 4-5 4-5 5 5 4-5 4-5 4-5
Light 5 5 5 5 5 5 4-5 4 4
Hanji Medium Medium 4 5 4-5 5 5 5 4-5 4 4
Deep 4 5 4-5 5 5 5 4-5 4 4-5
Light 5 5 5 5 5 5 4 3-4 4-5
Deep Medium 4-5 5 4-5 5 5 5 4 3-4 4-5
Deep 4-5 5 4-5 5 5 5 4 3 4-5
Light 4 5 5 5 5 5 5 4-5 3
Light Medium 4 5 4-5 5 5 5 4-5 4-5 4
Deep 4 5 4-5 4-5 5 5 4-5 4-5 4-5
Light 5 5 5 5 5 5 4-5 4 4
Hanji . .
Medium Medium 4 5 4-5 5 5 5 4-5 4 4
/Cotton
Deep 4 5 4-5 5 5 5 4-5 4 4-5
Light 5 5 5 5 5 5 4 3-4 4-5
Deep Medium 4-5 5 4-5 5 5 5 4 3-4 4-5
Deep 4-5 5 4-5 5 5 5 4 3 4-5
Light 4-5 5 5 5 5 5 4-5 4-5 3-4
Light Medium 4-5 5 4-5 5 5 5 4-5 4-5 4
Deep 4-5 5 4-5 4-5 5 5 4-5 4-5 4
Light 4-5 5 5 4-5 5 5 4-5 4 4
Hanji . .
ssilk Medium Medium 4-5 5 4-5 5 5 5 4-5 4 4
i
Deep 4-5 5 4-5 5 5 5 4-5 4 4
Light 4-5 5 5 4-5 5 5 4 3-4 4-5
Deep Medium 4-5 5 4-5 5 5 5 4 3 4-5
Deep 4-5 5 4-5 5 5 5 4 3 4-5
Al Zolut SR|/HAIE0] vlsl gHXl/AAl g0l BA7I=ol © 2 SHRAZ HK]/HAlE BAIROIA PBAIE R, SHX]/ZAA]
stal mg7lwo]l o A2 M B4 Wolon, HAMAAS o =2 BGAZAM PAER ERIEQIZS & & Aok ESE
AR A/ RAZS PRAYS AA/ARZS PARS U Table 69 HM02 M § 5N02 BeAY B
BRIt Al&0o] a’e} b', Z2]a HAMANS vlws] B MAYADL &
Table 59 5402 Xl 5 Mo2 ulelBC BEQ oy B EMe] gFoR Wiyleyt narleo] of K
g AlgQ} vlus W HEAUAM] ofsh WA A7 A Ede Bt
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Table 9. Colorfastness of hanji fabrics dyed with combination dyeing of indigo and madder according to the color strength

Washing Dry cleaning .

. Color strength Rubbing Irradiation
Fabrics Color Stain Color Stain (20hr)
Indigo  Madder change Cotton Silk  change Cotton  Silk Dry  Wet

Light 4-5 5 5 4 5 5 5 4-5 4
Light Medium 4 5 4-5 5 5 5 4-5 4 4
Deep 4 4 4 5 5 5 4-5 4 4-5
Light 4-5 5 5 5 5 5 4-5 4-5 4
Hanji Medium Medium 4-5 5 4-5 5 5 5 4-5 4 4-5
Deep 4 4 4 5 5 5 4-5 4 4-5
Light 5 4-5 4-5 5 5 5 4-5 4 4
Deep Medium 4-5 4-5 4-5 5 5 5 4-5 3-4 4-5
Deep 4-5 4 4 5 5 5 4-5 3-4 4-5
Light 4-5 5 5 4 5 5 4-5 4-5 3
Light Medium 4-5 5 4-5 5 5 5 4-5 4 3-4
Deep 4 4 4 5 5 5 4-5 4 4
Light 4-5 5 5 4-5 5 5 4-5 4-5 4
Hanji , .
Medium Medium 4-5 5 4-5 5 5 5 4-5 4 4
/Cotton
Deep 4 4 4 5 5 5 4-5 4 4
Light 4-5 4-5 4-5 5 5 5 4-5 4 4-5
Deep Medium 4-5 4 4 5 5 5 4-5 3-4 4-5
Deep 4-5 3-4 3-4 5 5 5 4-5 3-4 4-5
Light 5 5 4 4 5 5 4-5 4-5 3
Light Medium 4-5 5 4-5 4-5 5 5 4-5 4 4
Deep 4 4 4 4-5 5 5 4-5 4 4
Light 5 5 4 4-5 5 5 4-5 4 3-4
Hanji . .
/silk Medium Medium 4-5 5 4-5 4-5 5 5 4-5 4 4
i
Deep 4-5 3-4 3-4 5 5 5 4-5 4 4-5
Light 5 4-5 4-5 5 5 5 4-5 3-4 4-5
Deep Medium 4-5 4-5 4-5 5 5 5 4-5 3-4 4-5
Deep 4-5 3-4 3-4 5 5 5 4-5 3-4 4-5
A Zle Lle Fb Algh Mxg ge) oF HEAGA 33 HMAR|E
=N =2 AHylo] TH X AMPA o pa) L SAHH RO _ B
= e A WA R oe A 2Ol SAETA able 8~ Table 100] %@ Ag 0] iz Eg A
RS ool Aol TRt AR V0] 1]Zo]Ho} A y srotaa Xz
: ABtETE. B ofeBCE SRS KBEC] 9 (Table
o mMu ojeBE T2u BRAUY BUMOR K/SY Aol s rrol L} SIAIAlD ol £ ool Ataio] Kel e
AV L*7F 200];} EH*‘“Q] V7}ﬂ]‘ C7}O] S E=N) OO];]»OI Al 8): ﬁ_l [SR=] ]L} Qr ]ﬂg—l oTroﬂ o Bx ] ﬂﬁ w_ﬂEf 4
20909, LG 200191, RVES| VR CROl BT 200WI A 5eg. cejolzepgninies 4-5~553, AAA] o1Eze
Mo] AN S U 4 k.
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Table 10. Colorfastness of hanji fabrics dyed with combination dyeing of indigo, marigold, and madder
Washing Dry cleaning Rubbing o
. : : Irradiation
Fabrics Color Stain Color Stain (20hn)
change  Cotton Silk change  Cotton  Silk Dry — Wet
Hanyji 4-5 4 4 5 5 5 4-5 4 4-5
Hanji/Cotton 4-5 4 4 5 5 5 4-5 4 4-5
Haniji/Silk 4-5 4 4 5 5 5 4-5 4 4-5
LE 4~5590% 4siRlon, SRAl 0P iR e MO EFAYEAM L 2K G 2LE0F AR FEsre] My
2 2 2 oigjsEgAet Alg59] 589 3~3-42 Y| E5 245t 2 2700 EEFMES sl A AlgeE9]
A SEola ol9jols B 45 ool dEdEEE T AAar A 54 B4stolen, A8 HES Hst A
Moz ZGEM 2 GAos TRzt F87t 3~3-4F =5 Frlsiich
woZ P2 U, o]QJo] AgE52 4~4-55g0= £t} ZAME SRR E R0 TE FATZ 2 AolE B
Zat HEAUz St 2550 g =(Table 9) o[x] o2 uHH, tfglEtot HEEAYIMME SR/ HAAE
oM AR =E TA/HAEY SR/AR e s & o] Aol g F A= vls o 2 YERET tilE=
T 2 Aoz HEMUFA Feqt 0 Fo] 3~45gC 2 EFAAUGA] 28 G Rrof ARE2 BE 60°C, 60+%
A UERRAL o]Qjol= BF 454 olgolqitt E2tol2ed oz dAsilon, mela=gre] AL Maksr 0.2% 5
AR s B 455 oldollen, 53] gAAlE2 ties 5 AL 1.0%, ML 5.0%00A, HEAYIA 212 0.02%,
SuoR 7P f4siith UERA] PR s 4~ 55 O 0.1%, 22]1 1.0%0A dojgct. 2Hzte] ddFAoA ozl
oI, SwAl PR sMoe ZGM o EEMY A, A, S0 MAES SRIAE RO Aol =%
G A& E(3~454) ol9ole 4~4-55H0= £ttt o ZAAL PBAY, tlja=gdie YAIE, J22a SEAYIA
PR AR BF 4~4-55d, TR/HAET o]/ < RA9= Uehdt
ArES & A & HEAY Aoz JASE J(3~3-45 Zap oiejEel] sggMog = XAl PB, B, BG, G,
)= Aelstile 25 4~4-55902 43130t GY, HX|/HAZ2 PB, B, G, GY, 22]i HX]/A1E2 PB,
Z, mjess, 183 BEAY Aoz sdAst AlES B, BG, GYAIEY] Aol LA, Zup HEAY SFEM
o] gMAZ=(Table 100z 25 459 olde= sttt o7 3XAZ2 PB, P, RP, 3HX|/®AE2 PB, B, P, RP, 11
Al Ag 2% Table 69] sAloz RGN & Aoz HEA 2]1 FHK]/7AX2S PB, P, RP, RAIZO] AMAS w&lstoict.
Y@M Algs0o] Aiate 2 Afo7t gloyt ddRe & A o3t AgRIsk= Al AEE Follde IR/AAE
HolME SHAl/HA SN HR/AAEO AEA EsE & oM 22jal Al AlE 25 FAI] ZAMoA T 3] UEt
wAl IR e 550 2% 0.5554 Assted 5294 Hoh Jela Za ufelsE, RREAUY S A
ot ARl FAaNE & 4 AT o] PBAIB(RIAIAE, R/HAZ) M PAIRRKK/AAIE) A
o] WolElon N&, tefolZeld, ohE, dddR = B
454 oldor AR =7t Lpstqict
LH = AAMOR S, ofelBoQd, BEAURM, T2n &
- E= o] EggMo s Tl 1044 5 YR(Yellow Red, A2
= ARl 9AIE A A Aol eelEo] AR =7t 43 g
B oL six|Al20] rlopsl AIA} wrEl S ol HOoxAS AAZo] ARgte] g sttt YRAG Mg =%
geet 350 ANABY HUY), jABE FENe, By CIHESE SEAUS SYRRe San en.
U ZEMAE ALL5H0] THloAiy} Batalme sisrelr}. ol A2 &, UigEL, HFAYY Mo o g 5
ZAMO ulo]lQ EU|RA] §22 AFRSle Ao mE BALL. AEFTEP7T HlolQe TRIAES 83t AlEe] At
HpEolio 2 TR ZAN 1eAlo] |22 dglon] mjzlZ o} HFgdS Folste sAdoz Y A A&7t L877t
7FA] 220 &= oo 7] Aoltt
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