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Process Development of Traditional Rice Straw Paper
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Abstract

Agricultural residue such as rice straw has potential to be used as a raw material for making
a paper. However, the preparation and papermaking method still need to be solved. The paper,
obtained from traditional method, has lower quality than that obtained from industrial method. The
purpose of this study was to develop the process of rice straw papermaking to improve the paper
quality. Rice straws were cooked with 10, 15 and 20 % of sodium hydroxide (NaOH) to obtain pulps.
Optimum sizes of fibers were screened to form paper sheet. All papers were tested the physical and
mechanical properties. The results showed that using 20 % NaOH provided good physical and
mechanical properties of paper in terms of the highest tensile index (22.63 N.m/g), % stretch (1.24 %),
the folding endurance (3.26 times), the burst index (1.18 kPa.mz/g) and the brightness (32.45 %). This
papermaking protocol increased the paper quality from traditional method. Therefore, this method

can be applied to improve the traditional papermaking.
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Table 1 Pulping yield and debris yield of rice straw pulps from cooking with NaOH.

NaOH (%) Yield (%) Debris (%)
10 54.40° 10.35°
15 43.99" 3.52"
20 39.57° 2.40°

Means in the same column with similar superscripts are not significantly different at the 5% level

(p<0.05) by DMRT.
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Table 2 Physical and mechanical properties of rice straw paper cooked with NaOH.

NaOH (%)
10 15 20

Physical properties

Thickness, mm 0.154" 0.143" 0.140°
Density, g/cm’ 0.416° 0.457° 0.471°
Brightness, % 24.44° 28.91" 32.45°
Mechanical properties

Tensile index, N.m/g 20.89" 20.65" 22.63°
Stretch, % 0.96° 0.99° 1.24°
Folding endurance, time 2.40° 2.13° 3.26°
Tear index, mN.m“/g 5.64° 5.38° 5.49°
Burst index, kPa.m’/g 0.96° 1.08° 1.18%

Means in the same row with similar superscripts are not significantly different at the 5% level (p<0.05)

by DMRT.
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soaking in 1% NaOH
A

v

cooking with 7% NaOH

at oxygen pressure, 490.2 kPa

140 °C, 30 min.
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paper making
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Figure 1 Comparison of different paper making method of rice straw paper.

Table 3 Physical and mechanical properties of rice straw paper at different papermaking methods.

paper making method

Physical properties
Pulp Yield, %
Mechanical properties
Tensile index, N.m/g
Folding endurance, time
Tear index, mN.mZ/g

Burst index, kPa.m2/g

Commercial' In this study Traditional®
46.11 43.99 4412
53.91 20.65 4.08
51.95 213 -

1.10 5.38 4.63
3.64 1.08 0.43

! Anapanurak,W. et al. (2001)
? Kongtud, W. et al. (2005)
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