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Development of Modified Printing Hanji Using Alternative
Plant Fibers (II)
— Printability of Printing Hanji Made of Alternative Plant Fibers —
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ABSTRACT

This study was carried out to develop the printing Hanji made of mixed raw materials with mulberry bast
fibers and alternative plant fibers such as bamboo, soybean stalks, pepper stalk and sea tangle. All alter-
native plant fibers were produced by the kraft pulping method with 2 stages of bleaching, and used to pre-
pare the modified traditional paper, Hanji for printing purpose. Printing quality of modified Hanji was
analyzed by measuring area and Formcircle of halftones and comparing a letter shape printed on paper.
The Hanji made of 60% of mulberry bast fibers and 40% of bamboo bleached kraft pulp showed the best
printing quality with the smallest area and the largest Formcircle in all modified Hanji. Through the im-
age analysis of form circles of the letters printed on the Hanyji, it could also be confirmed that the best print-
ability of the modified Hanji was made using bamboo fibers.
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Table 1. Alternative plants used for making printing Hanji

Plants Scientific name Collection region
Paper mulberry Broussonetia kazinoki Hanji workshop in Punggi
Mulberry Morus australis Training field of Gyeongbuk National Univ.
Hardwood pulp Hardwood bleached kraft pulp Domestic pulp mill
Bamboo Phyllostachys pubescens Research forests of Gyeongsang National Univ.
Pepper stalk Capsicum annuum Farming village in Jinju
Soy bean stalk Glycine max Farming village in Sancheong

Sea tangle Laminaria japonica

Sea village in Wando
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Table 2. Chemical pulping conditions for alternative plants

Alternative Active alkali Liquor ratio Sulfidity Cooking temp. Cooking time
plants (%) (%) (C) (min)

Mulberry 12 1:7 - 150 60

Bamboo 35 1:4 25 170 180

Pepper stalk 35 1:4 25 170 180

Soy bean stalk 35 1:4 25 170 180

Sea tangle 10 1:8 - 170 180
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Fig. 1. Manufacturing process of printing Hanji.
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Table 3. Analysis of halftone printed on Hanji mixed with mulberry bast fibers and hardwood bleached

kraft pulp
Wood-  Mulberry fiber LBKP LBKP LBKP LBKP
free paper 100% 10% 20% 30% 40%
Before
Calendering
With-out
AKD
treat-ment
After
Calendering
Before
Calendering
0.5%
AKD
treat-ment*
After
Calendering

* Based on OD pulp weight.

Table 4. Images of halftones printed on Hanji mixed with mulberry fibers and different raw materials

Mulberry Pepper  Soybean
fr\ezo‘;d'er fiber  LBKP 40% Bjrggoo stalk stalk Sez;:;};gle
pap 100% ’ 40% 40% °

Before nr ) '
) Calendering ' i
With-out :
AKD ' T

treat-ment
After 0.5%
Calendering AKD Before ’
Calendering
treatment™®
C ]ISef(;)re. After
0.5% aendering Calendering
AKD

treat-ment*

After } h
Calendering ? 4 }

* Based on OD pulp weight.
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Table 5. Analysis of halftone printed on Hanji mixed with mulberry bast fibers and every different
alternative fibers

Without AKD treatment

0.5% AKD treatment

Before calendering

After calendering = Before calendering  After calendering

Area Form Area Form Area Form Area Form

(mm?) Circle (mm?) Circle (mm?) Circle (mm?) Circle
Wood-free paper 0.44 0.62
LBKP 10% 0.58 0.39 0.62 0.36 0.57 0.42 0.57 0.32
LBKP 20% 0.57 0.32 0.61 0.35 0.57 0.34 0.54 0.35
LBKP 30% 0.59 0.35 0.59 0.44 0.51 0.41 0.59 0.42
LBKP 40% 0.60 0.46 0.59 0.56 0.55 0.42 0.54 0.47
Bamboo 10% 0.57 0.43 0.58 0.35 0.48 0.53 0.47 0.40
Bamboo 20% 0.57 0.39 0.58 0.44 0.47 0.51 0.50 0.53
Bamboo 30% 0.6 0.43 0.59 0.52 0.46 0.62 0.50 0.58
Bamboo 40% 0.62 0.57 0.57 0.53 0.45 0.56 0.48 0.53
Pepper stalk 10% 0.59 0.37 0.59 0.37 0.57 0.44 0.55 0.43
Pepper stalk 20% 0.64 0.43 0.58 0.44 0.53 0.42 0.57 0.46
Pepper stalk 30% 0.58 0.52 0.58 0.59 0.54 0.50 0.58 0.5
Pepper stalk 40% 0.57 0.48 0.67 0.47 0.56 0.40 0.58 0.51
Soy bean stalk 10% 0.59 0.36 0.61 0.38 0.52 0.38 0.58 0.42
Soy bean stalk 20% 0.62 0.47 0.60 0.52 0.52 0.37 0.56 0.50
Soy bean stalk 30% 0.64 0.43 0.62 0.46 0.51 0.54 0.56 0.64
Soy bean stalk 40% 0.64 0.44 0.60 0.45 0.52 0.47 0.54 0.48
Sea tangle 5% 0.63 0.33 0.74 0.40 0.61 0.31 0.52 0.28
Sea tangle 10% 0.65 0.37 0.58 0.37 0.49 0.35 0.52 0.43
Sea tangle 20% 0.57 0.26 0.69 0.27 0.59 0.27 0.51 0.37

* Based on OD pulp weight.



22 ojAX Y - AW - HS - FEj - A - AT - B A Hx - Fo|7]& 43(2) 2011
0.7 0.8
0.6
& o 07
05 = = = -
~ - i
Tt 0a . - 06 .E = = Areabefore calendering
% ’..-."'-.._b ; E Areaafter calendering
g 03 . - - A ..-'. E
- b - - -
o W -._-"{\\% 0.3 = fl= Formcircle before calendering
0.2 m =i Foyrmncircle after calendering
- 04
01
D T T T DS

LBKP Bamboo Pepper

Soy bean

Fig. 3. Comparison of area and Formcircle of halftones printed on Hanji mixed with 60% of mulberry
bast fibers and 40% of every different alterative fibers.
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Table 6. Character analysis printed on Hanjis made of 60% of mulberry bast fibers and 40 % of every

different alternative fibers

Wood- Mulberry
- fiber
ee paper 100%

LBKP

Pepper Soybean
Bamboo stalk stalk Sea tangle

40% 40% 40% 20%

B} uF v} vF Y

Calendering

treat-ment*
After

Calendering

o uE B €1 21 €l
T JHLH]—H]-H]—H’*
g1 Tl 1

vl ¢l

* Based on OD pulp weight.
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