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Manufacturing of Korean Paper(Hanji) with Indian Mallow (Abutilon
avicennae Gaertner) as the Alternative Fiber Resources(11)*!
- Manufacturing of The Hanjis Made from Bast Fiber and woody core fibers -
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ABSTRACT

This study was carried out to investigate the sheet properties of Indian mallow Hanji, made by
different pulping methods, such as alkali and sulfomethylated pulpings, and different stock compositions,
various mixing ratios of bast fiber and woody core fibers. Indian mallow hanjis made from the
sulfomethylated pulps had higher brightness and sheet strength than the alkali pulps. It was found that
the brightness of sulfomethylated pulp was enough high without an extra-bleaching. In the mechanical
properties of Indian mallow hanjis mixed with bast fiber and woody core stalk pulps, the sheet strength
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were decreased as wood core pulps contents were increased. The sheet formation were increased as the
increase of woody core pulps contents, while the sheet strength decreased. Although the sulfomethylated
pulping resulted in higher pulp yield, no morphological differences of fiber surfaces were shown as

compared to the different pulping methods.
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Table 1. Mixing ratios of pulps
. Pulps(%)
Hanji samples -
Bast fiber Woody core
B100 : CO 100 0
B60 : C40 60 40
B40 : C60 40 60
B0 : C100 0 100
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Table 2. Physical properties of Hanjis mixed with bast fiber and woody core pulps cooked by alkali

pulping method

Mixing ratio(%) B100 : CO B6O : C40 B40 : C60 BO : C100
Freeness(m¢, CSF.) 660 610 600 560
Grammage(g/m”) 62 62 59 57
Thickness(mm) 016 013 012 0.09
Apparent density(g/cm’) 036 044 050 061
Brightness(ISO, %) 27 29 29 29
Opacity(ISO, %) 97 98 98 98
Light scattering coefficient(m?®/kg) 31 29 28 26
Light absorption coefficient(m?/kg) 12 14 14 15
Formation(N.U.L) 42 32 23 17
Air permeability(sec) N/A 44 1 480

# N/A : Not applicable
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Table 3. Physical properties of Hanjis mixed with bast fiber and woody core pulps cooked by
sulfomethylated pulping method

Mixing ratio(%) B100 : CO B6O : C40 B40 : C60 BO : C100
Freeness(m¢, CSF) 670 630 630 530
Grammage(g/m®) 62 60 60 56
Thickness(mm) 017 014 012 0.09
Apparent density(g/cm®) 039 048 051 061
Brightness(1SO, %) 47 49 50 52
Opacity(ISO, %) 80 88 88 88
Light scattering coefficient(m?/kg) 30 29 27 24
Light absorption coefficient(m?/kg) 24 30 33 41
Formation(N.UL) 25 16 16 94
Air permeability(sec.) N/A 16 83 520

# N/A : Not applicable
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Table 4. Mechanical properties of Indian mallow Hanjis mixed with bast fiber and woody core pulps

cooked by alkali pulping method

Mixing ratio(%) B100 : CO B60 : C40 B40 : C60 BO : C100
Grammage(g/m®) 62 62 59 57
Apparent density(g/cm®) 036 044 050 061
MIT folding endurance(times) 10 19 25 13
Burst index(kPa - m%*/g) 16 20 19 14
Tear index(mN - m%/g) 18 12 93 33
Tensile index(Nm/g) 27 33 36 45
Breaking length(km) 28 33 37 46
Zero-span tensile strength(kg/mm) 95 93 83 61

Table 5. Mechanical properties of Indian mallow Hahjis mixed with bast fiber and woody core pulps

cooked by sulfomethylted pulping method

Mixing ratio(%) B100:CO B60:C40 B40C60 BO:C100
Grammage(g/m?) 62 60 60 56
Apparent density(g/cm®) 039 048 051 061
MIT folding endurance(times) 1 22 27 17
Burst index(kPa - m%/g) 16 22 20 17
Tear index(mN - m%/g) 20 12 1 41
Tensile index(Nm/g) 30 34 43 53
Breaking length(km) 31 34 44 55
Zero-span tensile strength(kg/mm) 96 99 83 63
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Fig. 1. Scanning electron micrographs of pulps(Non-beating).
(A) bast fiber alkali pulp, X500) (E) bast fiber sulpomethylated pulp, X500)
(B) bast fiber alkali pulp, x2.00 K) (F) bast fiber sulpomethylated pulp, *<2.00 K)
(C) woody core alkali pulp, *500) (@) woody core sulpomethylated pulp, *500)
(D) woody core alkali pulp, X2.00 K) (H) woody core sulpomethylated pulp, x2.00 K)
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Fig. 2. Scanning electron micrographs of Hanjis.

(A) alkali bast fiber100

(B) alkali bast fiber60 : woody core4(
(C) alkali bast fiber40 : woody core60
(D) alkali woody corel00
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(E) sulfomethylated bast fiber100

(F) sulfomethylated bast fiber60 @ wood cored0
(G) sulfomethylated bast fiber40 : woody core60
(H) sulfomethylated woody corel00
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