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ABSTRCT

This study was carried out to investigate sheet properties of Indian mallow hanji, made by different
pulping methods such as alkali and sulfomethylated pulpings, and different stock compositions, vari-
ous mixing ratios of bast fiber and woody core fibers. Effect of morphological properties of pulp stocks
on the sheet formation and their optical properties were also evaluated using an image analyzer and
confocal laser scanning microscope(CLSM). In addition, the effect of fiber distribution index(FDI),
which was calculated based on the image in a z-direction of a sheet from CLSM, on the sheet proper-
ties of Indian mallow hanji was discussed.

The proposed FDI had a good correlation with various properties of paper, such as apparent density,
opacity, tear index, breaking length and zero-span tensile strength. Especially, sulfomethylated pulp
sheets’ FDI was higher than alkali pulp sheets.
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Table 1. Pulping condition of Indian mallow
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Pulping method ~ Cooking chemicals part Liquor ratio Temp.(C) Time(min)
. Bast fiber 150 120(60/60)
Alkal NaOH 1.6
o 2 Woody core 70 120(60/60
Bast fiber 170 180(60/120)
lated  Na,SO,+HCH :
Sulfomethylate &SOACHO =5 oy core -6 180 180(60/120)
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Table 2. Mixing ratios of Indian mallow pulps

Pulps(%)
Hanji samples
Bast fiber Woody core
B100:CO 100 0
B60:C40 60 40
B40:C60 40 60
B0:C100 0 100

% B: Bast fiber, C: woody core
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Fig. 1. CLSM image of Indian mallow Hanjis.
X-y plane image(upper) and cross-sectional image(lower)
(Unit of scale bar is ym)
(1) AK1(B100) (2) AK3(B60:C40) (3) AK4(B40:C60)
(5) SM1(B100) (6) SM3(B60:C40) (7) SM4(B40:C60)

4) AK6(C100)
8) SM6(C100)

—_—

Fig. 2. Montage images of the Indian mallow hanjis.

(1) AK1(B100)  (2) AK3(B60:C40) (3) AK4(B40:C60) (4) AKE(C100)
(5) SM1(B100)  (6) SM3(B60:C40) (7) SM4(B40:C60)  (8) SM6(C100)
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Table 3. FDI derived from CLSM images of Indian mallow AK Hanjis
Sheet name
AKI1 AK3 AK4 AK6
Item
Mixing ratio(%) B100:0 B60:C40 B40:C60 B0:C100
Number of scanned layer, NSL 50 46 36 23
Fiber Distribution Index 0.36 0.60 0.75 1.2
% AK: alkali pulp, B:bast fiber, C:woody core
Table 4. FDI derived from CLSM images of Indian mallow SM Hanjis
Sheet name
SMi SM3 SM4 SM6
Item
Mixing ratio(%) B100:CO B60:C40 B40:C60 B0:C100
Number of measured layer, NML 72 55 51 28
Fiber Distribution Index 0.45 0.65 0.85 1.30
% SM: sulfomethylated pulp, B:bast fiber, C:woody core
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Table 5. R? values calculated from FDI and sheet

properties
Properties AK SM
Apparent density(g/enf) 0.99 0.97
Thickness(mm) 0.95 0.97
Opacity(%) 0.49 0.55
Tear index(mN?m*/g) 0.97 0.92
Breaking length(km) 1.00 0.98
Zero-span strength(kg/mm) 0.94 091
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