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ABSTRACT

The Hanji dyed with persimmon juice were useful goods in the past, but they are not widely used nowa-
days despite of their many strong points such as antibacterial and water-resistant properties. The object
of this study is to provide useful data for developing new products by using them. We dyed traditional

Korean hand-made papers (Hanji) with colorants extracted from fruits of Diospyros kaki and investigated

the effect of various dyeing factors

(mordant, mordanting method, pH of dyeing solution, light exposure

time etc.) on optical and mechanical properties of the dyed Hanji. Changing mordant affected the color
of dyed Hanji. The dyed Hanji after-mordanted with Cu mordant had the highest K/S value and showed
the deepest yellow and red shade. The best mordanting method was an after-mordanting. The K/S value

of dyed Hanji increased with decreasing pH of dyeing solution. The tensile index and size degree values

of the Hanji were increased after dyeing.

Keywords : Hanji, natural dye, mordant, tannin, persimmon juice

.ME

N

N
flo
£
of.

2 Diospyros kaki©] 11 510
2] QAo el F7re

AW A 2 (Hli) o) 2L 5}

N
ol
ol

fllo

(2
=
2
X3 L £

o o
El
Ry
o
™

a

2"
I

T
—

1=
( r[_]lo

= oae
9
o
>
%
>
ofN
©
T
o
ju)
2
(=2
)
>

ol
o)

)
_I>~
lo
o
of
_I>~
Ol
o
tlo
N
fo
o
i)
ok
2
2
T

]_

-

[ =A R A (
>
(sl

il
©
H
ofl
J
o
u
=k
o,
32
o
=)
I
ol
N
N
(o]
N
o L
o

AFE FSeR Y R 31 94 Folt g W
Yol Yot oo Bt EAU 84S Aol 1
et uf) ARSSEIL, A AR, SALE Fol T
off AHEBHALE SRR R 25 A ol 2 o
27 drfol Solebi thF et A= 2oL gl 4
olct.

ZEstw 2 Fo]1}sk} (Dept. of Wood and Paper Science, Chungbuk National University, Cheongju, 361-763, Korea)

L]
t wAlAZH(Corresponding Author) : E-mail; tchoi@cbnu.ac.kr



)
)
o2
=

FAol et AR 7HA] W o] Sk shA|g
ol Tt AT BT A Aol tiet 5ol
HER 02 4R LA, Bol27] 49A AHhs
A ko] o2k e T @ g ol 1ol 1 gel]
ol A1S 7HA 1 Slek. SAlo] i AAG A
TE AT R A7AHE] 5] Fs] A7E e,
AN H ZA| S AL A SFAL oq;ﬁ) oy I oA

=2— T
6 =
ARV o g oz =2 9 xut

i

N
=~

(NI

ol N e &
ey
=
=
r
o
v:)
o,
)
r°“
ﬁ
2
(g
o
o_>|:

o] oﬂxHH A -ﬂ??_ 2] 9] 7]74]7%4 =4
° gﬁq wokow AP}, #2315 5}

AZE 95 483 7| 247 E A4

flr ge 4
22
FE )

=
)

il

2N (o pg

2
e

o
o
£
~
ol
o

78‘% 57401]*1 9 Yol XHH?TP %ﬁa 5571258
Uloj A 200 mesh A2 A A FZ2HAZ7] (EYELA
Freeze dryer FD-5N)& AF&-5}0] 24417t 52 A3}
o A%E FoE BIL Agick

T—as

2.2 IHEH 4 ™=

A4 [FeCl,, Tron(Il) chloride:nHydrate, Extra
Pure, Junsei Chem.], HWHAIK(SO4),:12H,0, 7}
Hh 124, 14, S GAIE S8, 24H5{Cu(CH5COO):
H,0, Copper Acetate monohydrate, Extra Pure, Junsei
Chem. & 7}2} 25500 0.5%(wt) 2 501 4] AH-315)

G| ol ol 4 Az Bk, FuI3 TS G4
ol 4 50% (0.w.£) 552] Golel] 3087 Tt
o= GBI, &) 1:809] Z710)H AL Gt}
ok e 1087 XS v ele] Torol A5
ok GAa g 2 212 A ol ol 12
o el A A ARAR GolS pH| 2L
0.5M 1At 002 ALE519TE W0 owf B
G2 S w 27) vhiel] B 72}
A% Grekn gstel At

>~
oL oo

[ex]
=4

i

AH
hl
3
=

OI' o
Ol-ﬂ 2 3R o N

l

o

2.4 GAX|O| Ay

UVA-340 lamp S A-&-3 714 A 5}4A] 31 7| (QUV/SE)
2 o] g3lo] &% 50T, RF-7FAZA 2AVEF 0.77
W/mme] 2702 @M 3R] of 164]7F 52k 2]
A zAEFe] dAAlA MAFS ZA5kgt) CIE
LAB Ag7to] A o] MAHAE)ZH- the-2] Alo] o)A
sfo] A4kaklch

= {(ALPH(Aay+H(Aby} s

2.5 FoHt Fo|o| BAM U MAEH
dolo] Aol ABL FH AvEg

i [¢]
t}.” MAFZA-2 Color-eye 7000A %_‘—%%Eﬁlg Af
-8-310] CIE Lab 37k W2 L', 2", b 3 X, Y, Z,
X

Munsell H V/C, minimum wavelength, HIARS 2 =3
St ARFEHK/S) a2 FARFAFEH(minimun
wavelength)of| 4 9] HFARE RZFS ARRSHo] th2-9]
Kubelka-Munk 4]} o]&ll K/SZ-& 3%t

K/S=(1-RY/2R, R& HFAMS, K = F3 7|5, S = 4t
A

o
AL HANFEFO & 15mm Z0] A|HS Zeba] FH]
QA7) & = Tappi standard T494 om-96° 2]

ST 1=
Aste] A& A4S QA H © 2 HOUNSFIELD
AP IR 27| 5 ARES] S5, W E=

T511 om-96 o 273} 1 kefo] &)= 3}of| 4| Tinius
OlsenAto] MITE WA= AF 75 AHE-8to] S48t
ATk Afo] R KS M70259] 2 Asto] ~H| 73| E
Aol 25 S5kt



84 'ror%%_! . o]AP
3. Bt ¥ IE
3.1 golio] EM
&0 AMEAC] Bhde Aduly © 2 proantho

=2
cyanidins 725 7}HA]= &3 B3} gallic acid T
+ hexahydroxydiphenic acid& 7|8 22 3}=
polyesterQ] 7F=E3d ghd Q] 271A| 2 L EE =1,
e ehd 2 53 Bd 7222 s gallic
acid @] esterS 714 A] 9fZof t} s H kY el

© wWo upe
T8 A=

e 8 A 20 9
Az 2 ol gato] gt

A5 Be] Sul4 o) Fere 9.5% Aow,
0.001%(wt) =804 0] 29| 7}A| 4] F AT EHS

Fig. 1o e ATh 205 nmof| 4] 0.399] &3 =5 275
nmol 4 0.050) FHEE 7ML 270 84 1 a5 1
ERATE 50% (0.w.f) 5= 9] =gl o] M2}E Table 1
of YerQizt, B4 2 o] AjA-e hehdick. 19
o] ¢loN-e pH 5.2 2 Lpehcs.

:]15
A5k
=]

AE b= v 2A S oA LA A 7]

3.2 I&I-W*I%*ﬁ EE A

o
L= A= T

fr

I - Zo]7]4 42(2) 2010

0.5

04f]
03y 3

0.2

Absorbance

0.1

“~—

400
Wavelength(nm)

00 -

600

Fig. 1. UV-VIS absomption spectrum of dye solution.

Table 1. Color of the persimmon dye solution

* * *

L a b
21.73 2.06 10.2

Munsell HV/C
3.1Y 2.1/1.7
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Table 2. Effect of UV exposure time on color difference of the Hanji dyed with persimmon juice

*

* *

Light exposure time (hours) mordant L a b Munsell AE
None 75.68 0.08 34 3.0Y 7.4/04 0

0 After-Al 76.49 0.18 2.97 1.9Y 7.5/0.4 0
After-Cu 66.99 471 11.06 8.4YR 6.6/1.9 0

After-Fe 63.49 0.27 -0.02 1.9RP 6.2/0.1 0

None 74.03 1.31 6.95 1.0Y 7.3/1.0 4.1

4 After-Al 74.93 0.69 6.35 1.9Y 7.4/0.9 3.8
After-Cu 67.2 2.84 13.52 1.2Y 6.6/2.0 3.1

After-Fe 63.31 0.6 32 1.0Y 6.2/0.5 32

None 72.41 2.34 9.85 0.5Y 7.1/1.5 7.6

g After-Al 73.57 1.71 9.8 1.2Y 7.2/1.4 7.6
After-Cu 65.83 3.35 14.69 1.0Y 6.5/2.2 4.0

After-Fe 64.22 1.43 6.99 1.1Y 6.3/1.0 7.1

None 72.23 2.44 10.67 0.6Y 7.1/1.6 8.4

12 After-Al 74.13 1.78 10.64 1.3Y 7.3/1.6 8.2
After-Cu 65.35 3.5 14.95 0.9Y 6.4/2.3 4.4

After-Fe 64.99 1.74 8.5 1.1Y 6.4/1.3 8.8

None 73.04 2.31 11.06 0.8Y 7.2/1.7 8.4

16 After-Al 74.76 1.47 10.51 1.8Y 7.4/1.5 7.9
After-Cu 64.92 3.38 15.29 1.1Y 6.4/2.3 49

After-Fe 65.42 1.82 9.03 1.2Y 6.4/1.3 9.4
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Fig. 2. Relationship between color difference of
dyed Hanji and UV exposure time.
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Fig. 4. Effect of after-mordants on reflectance
spectra of dyed Hanji.

Table 3. Color changes of the Hanji dyed with persimmon juice after 16h UV treatment

3 3

3

Mordant L a b Munsell HV/C K/S
None 73.04 2.31 11.06 0.8Y 7.2/1.7 0.72
Pre-Al 72.16 2.75 12.8 0.8Y 7.1/1.9 0.84
Pre-Cu 74.54 1.31 9.65 1.9Y 7.3/14 0.61
Pre-Fe 69.68 1.39 8.45 1.6Y 6.8/1.2 0.80
After-Al 74.76 1.47 10.51 1.8Y 7.4/1.5 0.63

After-Cu 64.92 3.38 15.29 1.1Y 6.4/2.3 1.64
After-Fe 65.42 1.82 9.03 1.2Y 6.4/1.3 1.15
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