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ABSTRACT

The utilization of non-woody fibers with the fast growing annual plants has occurred in the paper industry
to replace wood and preserve environment of the earth. The non-woody fibers generally used for paper-
making are paper mulberry, gampi, manila hemp, rice straw, bamboo, and coton linter etc.. Recently
Kenaf has been spot-lighted for the same application. Kenaf is an annual plant of Hibiscus species of
Malvaceae family. Kenaf, a rapid growing and high harvesting non-woody fiber plant, was identified as
one of the promising fiber sources for the production of paper pulp.

This study was carried out to investigate the pulping characteristics of Kenaf bast fiber for Hanji
(traditional Korean paper) manufacturing by different pulping methods, such as alkali, alkali-peroxide
and sulfomethylated pulpings. It was possible to make superior grade of Hanji. Especially sulfomethy-
lated pulping was resulted in superior pulp in terms of higher yields and qualities in comparison to those
of the other pulping methods.

Hanji from sulfomethylated pulp was shown the highest brightness of over 60% and higher sheet
strength. In addition, the morphological features of pulp fibers (pulp compositions) affect to the sheet
properties. Therefore the effect of fiber distribution index(FDI) which was calculated from the data of
Confocal laser scanning microscopy(CLSM) on the sheet properties of Kenaf Hanji was also discussed.

Keywords : Kenaf, Hawji, alkali-peroxide pulping, sulfomethylated pulping, fiber distribution
index(FDI), Confocal laser scanning microscopy(CLSM)
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Table 1. Pulping conditions

Pulping method Cooking liquor Liquor to wood ratio  Temp.(TC) Time(min)
Alkali (AK) NaOH, Active alkali 20% 6:1 150 60
Alkali-Peroxide NaOH, Active alkali 20% 61 150 60
(AP) H,O> 3%, EDTA 1% ’
Sulfomethylated 1 M Na,SOs, .
(SM) 0.3 M carbonyl compound 6:1 170 60
o] A5l o, Hx o] 2|1y 32 TAPPIT 236 %4 ¥n]7(Bio-Rad MRC-1024 CLSM system,
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FDI = Arp / Nmp
Arp = fiber distributed area.
Arp = [As/Ar] x 100
As = sum of fiber measured area from all layers.
Ar = total area in calculation.

Nwme = the number of measured layer by scanning.
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Table 2. Anatomical properties of Kenaf

Fiber length (mm) Ali/?:;fge 1.1 525 14.03
i i Range 13.8 ~ 19.5
Fiber width (um) Averfge s
Lumen width (um) ARVZIE; 43 ;010.1
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Table 5. Physical and mechanical properties of
fiber pulps of Kenaf

Table 3. Chemical properties of Kenaf bast fiber AK AP SM
Extractives, % Freeness, °SR , 29 26 24
Cold Water 111 Grammage, g/3m 358 364 35.7
Hot Wat 145 Density, g/cm 022 0.21 0.21
o e ' Formation, NUI 1153 1088 1014
1 % NaOH 28.2 Brightness, % 290 370 641
Organic Solvent 2.30 Burst Index, kPa-m%g ~ 2.18 244  2.59
Ash, % 3.53 Tear Index, mN-m’/g 781 801 821
Lignin, % 10.55 Breaking Length, km 274 3.96 6.03
Pentosan 15.8 MIT Folding 64 69 94
Holocellulose, % 78.3 Endurance(time)
Table 4. Pulping characteristics of bast part of Kenaf
Pulping method Temp.(C) Time(min) Yield(%) Kappa No. Delignification(%)
AK 150 60 48.6 11.6 95.8
AP 150 60 49.7 10.5 96.7
SM 150 90 57.1 11.8 943
170 60 56.2 12.7 933
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Table 6. Physical and mechanical properties of
various commercial Hanjis

Hanji Name Goryeoji| Youseonji | Jookji
Grammage, g/m’ 22.8 28.7 25.8
Density, g/cm’ 0.28 0.28 0.28
Formation, NUI 60.5 79.1 63.8
Brightness, % 79.3 78.8 48.1
Burst Index, kPa-m*/g | 0.60 0.90 1.29
Tear Index, mN-m’/g 0.75 1.82 221
Breaking Length, km 1.55 2.23 2.89
MIT Folding 0 6 19
endurance, time
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Fig. 1. CLSM image of test sheets. X-Y plane
image (upper) and z-directional image
(lower).

Scale bar is 100 pm.
whole stalk

left: Bast fiber, right:
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Table 7. Fiber distribution index (FDI) derived from CLSM images and image processing

Sheet name

Bast fiber only Whole stalk
Item
Number of measured layer, Nmp 60 51
Sum of measured area from all layers, As (pixel) 1,221,928 1,402,036
Maximum area from all measured layers (pixel) 54,872 63,983
Total area in calculation, At (pixel) 3,292,320 3,263,133
Fiber distribution area, Arp (%) 37 43
FDI 0.62 0.848
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