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Soda Pulp Properties from Corn Stalk as Raw Material
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ABSTRACT

Corn stalk is the lignocellulosic biomass, which remain as leftover after harvesting. To use
the corn stalk as raw material for paper industry, soda pulping was applied. In chemical
compositional analysis, extractive contents of corn stalk (45.1%) was higher than hard—
wood, With corn stalk pith, soda pulp yield was 25.3% at 10,6 Kappa number, but 39.5%
yield with 14,8 Kappa number for corn stalk rind, Higher extractives content in pith is one
of the reason for lower pulp yield than rind, Pith pulp fibers had higher fines content than
rind pulp. Pith parenchyma cell was removed as fines during pulping or washing process,

which caused the lower yield. To use the corn stalks as a raw material for paper making,

de—pith process is essential for higher pulp yield and longer pulp length.
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Table 1. Chemical composition of corn stalk

Acetone Hot—water .
extractive (%) extractive (%) Klason lignin (%) Carbohydrate (%)
Unseparated 1.6 435 10.0 45.0
corn stalk ' : . '
Corn stalk pith 3.6 42.9 9.5 44.0
Corn stalk rind 2.8 35.4 13.4 48.4
Sugarcane bagasse w
fiber bundle!® 2.5 L1 1.7 78.6
Sugarcane
bagasse pith®® 3.6 10.3 16.1 74.8
Yellow poplar™ 2.5 14.0 17.5 66.0
#. Ethanol—bezene extractive,
Table 2. Carbohydrate composition of corn stalk
Glucan Xylan Arabinan Galatan Mannan
Unseparated 23.1 14.6 10 L5 -
corn stalk
Corn stalk pith 22.5 14.9 0.8 1.1 -
Corn stalk rind 25.7 15.1 1.0 1.3 —
Sugarcane bagasse B
fiber bundle!® 44.3 22.1 1.68 11.14
Sugarcane B
bagasse pith'® 43.9 23.1 2.6 6.0
Yellow poplar™ 42.4 18.1 0.5 0.0 2.9

—: not detected.
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Fig. 1. The anomeric hydrogens peaks of monosaccharides by 'H-NMR,
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Fig. 2. The anomeric hydrogens peaks of corn stalk monosaccharids by 'H-NMR (A: unseparated
corn stalk, B: pith, C: rind).
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Fig. 3. Light microscope of corn stalk (A: rind stalk, B: pith).

Table 3. Pulp yield and kappa number from corn stalk pulp

Active alkali

Temperature (C) (%, as Na,0) Yield (%) Kappa number
i 2

Unseparated

corn stalk 170 13 37.2 14,5
Corn stalk pith 170 13 25.3 10.6
Corn stalk rind 170 13 39.5 14.8
Yellow poplar™? B

(Soda—AQ pulp) 18 51,3 17.3

15)
Sugarcane bagasse 160 13 57.9 16.6

(Soda pulp)

—: not detected,
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Table 4. Morphological properties of corn stalk

pulp
Fiber Fiber Fines
length width @)
(mm) (pm)
Unseparated corn 0.8 20.7 928.6
stalk
Corn stalk pith 0.4 37.7 71.6
Corn stalk rind 1.0 21.2 26.4
Sugarcane bagasse'® 1,13 20.0 -
Yellow poplar™ 0.90 27.0 -
—: not detected,
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Fig. 4. Light microscope of corn stalk pulp (A:
unseparated corn stalk, B: pith, C: rind),
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