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Abstract

This study analyzes and compares Hanji made with loess to Hanji made with kaolin, two yellow-based inorganic
pigments, in terms of its physical properties, optical properties, and color fastness to light with the aim of using
it as a fashion material. Hanji made by adding inorganic pigments showed an approximately 20% retention ratio
on average. This figure was similar to those of loess and kaolin. Physical properties were analyzed, with the
following results. A higher amount of additives lowered the apparent density and increased thickness and bulk. In
general, inorganic pigment-added Hanji had lower tensile strength, bursting strength, and folding endurance com-
pared to non-additive Hanji. The analysis of optical properties showed a lower brightness index for Hanji made
with inorganic pigments compared to non-additive Hanji. When comparing the two inorganic pigments, the
brightness of Hanji made with kaolin was higher. Regarding color fastness to light, loess showed level 4 and kaolin
showed level 5 when 25% inorganic pigments on pulp were added to Hanji. Thus, Hanji made by adding inorganic
pigments during the manufacturing process may perform well as materials for fashion because the additives
enhanced both the color fastness to light and the bulk while maintaining the strength. In addition, Hanji dyed with
inorganic pigments may have the potential to serve as materials for the fashion industry while still retaining the
characteristics of Hanji.
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Il. Experimental

1. Materials

e AGHARE) A Aget e AR
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2. Stock composition and making Hanji

Knife beater(2% 50L)S o]-&3}o] 1|3t 4]
f9F GG FUAT BAS el B
PEO(polyethyleneoxide) 0.03%E ARE-3Fth 3HA]
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A7V 5, 10, 15, 20, 25%), B 30g/m> o] A=
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3. Retention ratio

Az Ao HRrEl 31E(KS M ISO 1762:
20048 Z3 T, hS 4G AHEato] Aaretaict.

HE%(%)=(A—B/x) x 100

A7IA A k= 7 Al SR
B: ¢t FH7F Al B &
x: OFR H7FEF % 100

4. Physical properties

Azd FAE 224 A B St
KS M ISO 187¢] 9|A3to] ah-eals52 04 244]
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ZAKS M ISO 543:2011), YE(KS M ISO 543:
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5. Optical properties
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6. Color fastness to light

UFHF == Fade-O-MeterS AHEste] 242}
o] MAJFE AMTAE KS K ISO B02:2005°]]
23}o] 9 420nm NB Vis, Irradiance 1.10 W/n?,
Irradiance Time 1,500 min. 98.98 Kloules, Rack Panel
Temp.: 63°C, Chamber Temp. 43C, Relative Humidity
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Ill. Result and Discussion

1. Composition of the inorganic pigments
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{Table 1> Composition of loess and kaolin
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(Yellow)

Retention ratio(%)
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Addition ratio(% on pulp)

{Fig. 1> Retention ratio of Hanji according to the

addition amount of inorganic pigments
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18%E Uetl, et npirix 2 Y7ol A4
A A Bl 15%740A]) BR=rt Srtsterl,
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A7hde A A A Bl 15% o 2 ARt
Aoz goteoh
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£ $3 AL FE| B3 OB R £7Y
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ool uet ero] Weut S AT} REE
3 24 #9ste 8 8QlolFal AREER,
HREE hust 25 Ads] 24s8ts Aol S8

ﬂ.lO

I 1 0,
Ingredients%) | g | ALO, | FeOs | a0 | MO | TiO, | KO | NaO | lg loss
Pigments
Loess 482 | 436 134 | o001 0.37 1.61 273 0.07 100
Kaolin 588 | 217 7.61 006 | 042 | 038 | 266 | 015 83
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3. Physical properties

(Fig. 2)9} (Fig. 3)> 3tx] 9] FME flgto] 5
MAG A Fr|ekRel & U nHES 747k A
A A6 24 gy 5, 10, 15, 20, 25%=S A 715k
HA S Az 3, 22k0] £AS Z4ste] Yo}
Rolg AA Z23E vl Rolth FAE ¥
ote mE A7) $7184E SUleke AFL
wol, Hlgo] F7leE Ure
L Z715Hs 4ng btk o] ghg Aola}
olo] F7tee ¢tE7F HuE AAte s
© Ao E wdEn g, deel Ruje & o
& 7Fo] Aol7h AA gl ALe® UEhyith

FAE WAL= BEe A= A
A A EoF FasH| A3t o= w24
]l 9jo] 3o Fofd wf dofip= MFS S43H
= AL E AAE HHALAR AR Al Ao 7]
A= ol Het AT W+8& AAsHA dnk
shA1e] e=el gAfe 542 ARl dovt
1, Eo| &

7,

e o RN

o
'S

0.35 Bloess
03 (ellow)

BKaolin
(ellow)

015 OGoods (Loess
' Yellow)

Apparent density(g/cm?3)
o
5

0,05 OGoods (Kaolin
Yellow)

None 5 10 15 20 25
Addition ratio(% on pulp)

<Fig. 2> Apparent density of Hanji according to the
addition amount of inorganic pigments
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<Fig. 3> Bulk of Hanji according to the addition amount
of inorganic pigments
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<Fig. 4> Breaking length of Hanji according to the
addition amount of inorganic pigments

60

Oloess
> 50 (vellow)
&
£ a0 BKaolin
E‘ (Yellow)
% 30
- OGoods (Loess
£ 20 ellow)
s
T
2 10 OGoods (Kaolin

Vellow)
0
None 5 10 15 20 25

Addition ratio(% on pulp)

<Fig. 5> Tear index of Hanji according to the addition
amount of inorganic pigments
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<Fig. 6> Burst index of Hanji according to the addition

amount of inorganic pigments
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<Fig. 7> Folding endurance of Hanji according to the
addition amount of inorganic pigments
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4. Optical properties
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{Table 2> Optical properties of Hanji according to the addition amount of inorganic pigments

Addition of inorganic . Color degree
H Bi 9

pigments(%o) P rightness(%%) L a b
None 7.8 83.9 92.39 0.07 0.76
5 7.6 66.2 92.21 1.83 7.07
10 6.9 63.8 91.12 0.72 7.14

Loess

1 2 . .31 . .1
(Yellow) 5 7 59.7 90.3 0.84 7.13
20 7.3 55.5 90.25 1.12 7.23
25 7.0 483 89.46 1.71 9.65
5 7.2 73.1 88.66 2.87 6.97
10 7.6 71.1 88.87 3.95 8.26

Kaolin
(Yellow) 15 74 68.2 87.14 5.01 8.67
20 73 67.8 85.55 6.03 9.83
25 72 61.8 82.63 7.02 12.17
Loess yellow 6.8 23.9 83.82 0.19 822
Goods -

Kaolin yellow 6.6 49.5 76.49 5.84 875
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<Fig. 8> Image analysis of Hanji according to the
addition amount of inorganic pigments

5. Color fastness to light
(Table 3) & AYAE 24 F o] Haw

Y
N

=
AZES tehy ool AAHEL Sera R
o Hls) AAAREZ HoFstel AxT TA7L Y%

3] $eshha sk,

{Table 3> Optical properties of Hanji after color fastness
to light

Addition of inorganic | Bright- Color degree
pigments(%) ness(%) | L a b
None 724 | 8573 |-027| 0.71
5 63.6 |8590| 0.18 | 2.08
10 612 |85.63| 042 | 4.06
Loess
(Yellow) 15 56.0 |8455| 035 279
20 50.8 | 86.01 | 025 | 3.59
25 422 | 836 393 | 817
5 712 | 85.14 | 275 | 7.83
10 67.7 |83.99| 228 | 3.39
Kaolin
1 . 1.82 12 .81
(Yellow) 5 66.0 | 81.8 3 7.8
20 63.7 | 8323 | 3.67| 7.67
25 61.6 | 8046 | 573 | 9.76
Loess yellow | 39.1 | 86.82 [—2.07 | 19.51
Goods
Kaolin yellow| 51.6 | 71.63 | 12.90 | 9.63
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<Fig. 9> Color fastness to light of Hanji according to the
addition amount of inorganic pigments
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<Fig. 10> Image comparison of color fastness to light

V. Conclusion and Suggestion
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