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A 2 Y
21 3A A=
SH T = B0 2008 1290 AEZ Fe|etar Wgo]l2 asfste] Al x3 =
ikt Bx s ikl ALESAth FAIDAE & (Persicaria tinctoria)®] %<
2Rl A= FeFdel AR TS AREElaL, &5 (Caesalpinia sappan)< 3
ofrfoll Al I3k Qlmu|AlolatS ALE-EA T
ol AZ  (3-chloro-2-hydroxypropyDtrimethyl ammonium chloride (AldrichA},
60% &Nt IM FAsHEF &9 (Samchun pure chemicalAh)& AR&3FTh =
AA BkA] HEZ BAA R FYAAe] PAM (polyacrylamide)S AF&3FIch HE A%
§02 ol EAL (WakoAl, 55)& AF&-3F3lth.

2.2 A9 At G WH

v 1:409]  =HelM 500 mL el A 12 g F& H9Ex9
(3-chloro-2-hydroxypropyl)trimethyl ammonium chloride (CHMAC), CHMACS% 2]
30% (wt)¢] NaOHE %2 F 80ColA &7 E AR&sto] 2417F &<t vhgA] 7]

= al

1% OWE&T% SHTE AHEst Fde 2w A AAHE s dEE Az
AT 95 Bue AlxE AXx 9% 500 g& 3 FgE FE7)A 23 FHT
5000 ml= 7}0}04 AT B9t #Bol AAs FE3 & 23] WHE FEete] AL s
%71 (EYELA

gt A rotary evaporator (EYELA NE series)® s53t1, 44
Freeze dryer FD-5N)& AF-&3te] &2 Azt Azt Hd A
ZAoR F#H3 F=FFo] HYE Y, Sodium hydrosulfite(A| 2k, =4 3shHE A
o] FA9 2u]9] ¢S PO HojE & 2M NaOH(1+, GAekE) 848 H7ts)
o pH 11 o= Fel 303t magnetic stirrer® A oj5w Hoj

ANE AxzEFATE FHg AAS 100 mL freElEel ¥ d7 24g F5] 58 83

~85%9 HF& I ‘:4013]9} glass bead 107]1= -rrﬁltﬂoﬂ Y3 200rpme] SR 2
XN

N ‘”‘
iy
ol

F-lN

200 ml SFF= 63 A= AlFsto] LA EP% R R

3 A A
o =1
@ FRAZZ 70 g/m'e] AFAE A AT Au2 FEREdd o WAs 9]
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9l seta NAE LS Al el FolE WA AxT G, o] FolE Ao
of o] Fow dAstdrt olul FEE 20%(o.wt), SuE 1:80 0%, A4

23 @3} Folo 54 £4

AMAZA S Color-eye 7T000A EFFTAE AFg3sle] CIE Lab 233k wp& Lx,
ax, b* #t¥ Munsell H V/C, minimum wavelength & 243ttt 2 EHK/S)S F
ZWkAL g A (minimum wavelength)ol] A 9] HEALS R#ES AME3)Y] =)

Kubelka-Munk 2o 93] K/S#S F3F%th.

2.4 7}¢ a3 A Y

7t A A E L UVA-340 lampE AFE3 7149848 7] (QUV/SE)E o] 43t &%
60C, Eah, A9 -7FABA 2ALE 077 W/m*Y/me 2oz a3 342 43}
AlZ1aL T2A1 7 Sl M-S ZAth CIE LAB Mg 7tel Aol MAHAE) g2 oh&

AE = {(AL)*+(2a)?*+(Ab)?)

3.1 A 944

Folest AH WZE o) 30% (wh)el FEE AT AFH) A2 Table
1o Wb =S Fig. 10] vhebd2ieh gelpal Aol g Wb 93
sl ) 141% Z7bakul, CHMAC 150%1A Hulgts WAtk Vat 980l o
Fol &3 AelA Agel WMat 2 wee & 5 Atk
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Table 1. Relationship between

2011d FAstE

=5l =13

3]

= AL

content of CHMAC and color of the Hanji dyed with

Cheong-dae
Pulp L ax b Munsell H V/C K/S
Control 58.07 -6.76 -11.61 0.3PB 5.6/3.5 2.13
CHMAC 50% 50.64 -6.95 -13.72 0.7PB 4.8/3.9 3.71
CHMAC 100% 4757 -6.78 -13.32 0.6PB 4.5/3.7 4.44
CHMAC 150% 45.33 -6.62 -13.43 0.7PB 4.3/3.7 5.14
CHMAC 200% 455 -6.78 -13.13 0.4PB 4.3/3.6 5.08
60 | —u—control . —u— Control L A4
o— CHMAC 50% Mo 80 - | o CHMAC 50% et
CHMAC 100% by CHMAC 100% ol
v CHMAC 150% w? v CHMAC 150% -:":Y
= a0l CHMAC 200% ”/'.’v . CHMAC 200% ’/.,:",
% — /'V" Ea\_c; 40 b ’./';’,
E / -’:.o""‘-. ..\. .. ,'/‘Y/ E . ’-/J:’
@ 20 _..o.,"'" K "“\.."0. ...'l..I cv/ 2 20 | annt '.'.'
200 500 500 700 w00 s00 B0 700
Wavelength(nm) Wavelength(nm)
Fig. 1. Reflectance spectra of the Fig. 2. Reflectance spectra of the
cationized Hanji dyed with cationized Hanji dyed with Caesalpinia
Cheong-dae. sappan.
32 259 444
9ol 23} Aelw HIZE A3 IAZ 28 20% (ow.f)e T A3 M3l 9]

A AFgkE Table

of wekd ARl HAd) 56% F7kaha,
AN AL U= AL & 5 vk

2]

WA E 1S Fig, 20 UER QI OokOl%i}zﬂ

ax #kol F7kstal bx kol
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Table 2. Relationship between content of CHMAC and color of the Hanji dyed with

Caesalpinia sappan

Pulp Lx ax b Munsell H V/C K/S
Control 54.95 16.55 21.93 3.7YR 5.4/5.0 3.33
CHMAC 50% 48.65 19.75 10.56 5.8R 4.8/4.9 3.10
CHMAC 100% 46.7 21.07 10.35 51R 4.6/5.1 3.64
CHMAC 150% 447 24.6 12.1 5.2R 4.4/59 4.63
CHMAC 200% 43.45 2452 8.94 34R 4.3/5.8 5.20

33 7t% 43 A ¥ A%

o) @A BAs T AR ge Table 360 thehi g, o
o Axtgkel FAY A wrk ANAW 1 AA7 b F 4LS & 5 ek A%
Ao A F A% S Table 491 EHAQ Fol &3k Aol AgAY AaF A3}

fol FA2 ekx] xH}h Zrolx

)
o
0,

o

rfo

o

R

Table 3. Color difference of Hanji dyed with Cheongdae after aging

Oh 72h
Pulp Ls - b Munsell H L i b Munsell H AE
V/C V/C
0.3PB 9.6B
Control 575 -6.7 -116 59.7 -69 -105 2.43
55/3.5 5.7/3.3
CHMAC 0.3PB 0.2PB
50.2 -6.9 -13.8 524 72 -129 2.35
50% 5.5/3.5 5.0/3.7
CHMAC 0.7PB 9.9B
475 -6.8 -135 500 -71 -122 2.81
100% 45/3.7 4.8/35
CHMAC 0.9PB 10.1B
454 -65 -138 480 -7.0 -126 2.85
15096 4.3/3.8 4.6/3.5
CHMAC 0.4PB 9.6B
454 -68 -131 480 -72 -119 2.92
200% 4.3/3.6 4.6/3.4
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Table 4. Color difference of Hanji dyed with Caesalpinia sappan after aging

Oh 72h
Pulp Munsell H Munsell H
Lx a* b* Lx ax* b
V/C V/C
43YR 71YR
Control 544 166 234 62.4 9.9 19.2 11.2
5.4/5.1 6.1/3.6
CHMAC 0.6YR 16YR
496 20.7 188 53.3 190 188 4.04
50% 49/55 5.2/5.0
CHMAC 8.6R 1.3YR
476 223 169 51.7 202 19.2 5.23
10095 47/5.4 5.2/5.1
CHMAC 8.3R 09YR
435 254 175 476 226 209 597
15095 4.3/6.1 4.7/5.7
CHMAC 7.6R 1.1YR
436 247 156 499 2177  20.8 8.68
200% 4.3/6.0 4.9/5.6
4.7 2

Foles Aed FAZ ALse] ook 2% AT AFA ) SHL g 2

7b 24 ersket. @
= Agih &Bel 3 2 =
B, ax @el F7S b gtol astel Aol sbe Mg vE e % S
itk gda ¥ ARgre & o]

=AUt
A A

of A= 2011dx AF9 Adoer FxdArAEe] AdS Tol =3 E A4 (No.
ROA-2006-000-10439-0).
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