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Rice straw papermaking for ethylene absorption
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Abstract

Rice straw is a waste from the agricultural field. It is abundant and less use. It consists of high contents
of cellulose and hemicellulose fibers. Moreover, it contains the sufficient amount of the pulp yield to provide better
paper properties and apply for using as an active packaging. The objective of this study was to investigate the
process of rice straw paper making for ethylene absorption using sodium hydroxide (NaOH) solution to obtain rice
straw pulp and activated carbon as an ethylene absorber. It was found that rice straw cooked with 20 % NaOH
exhibited the best paper physical properties such as density and brightness and the highest values of mechanical
properties in terms of tensile index, % stretch, folding endurance and burst index, comparing to that at lower
NaOH concentrations used. Thus, rice straw pulp treated at this condition was selected and incorporated with
activated carbon powder to form a rice straw paper sheet. The special rice straw paper sheet was able to absorb
ethylene gas. This will benefit to use as an active wrapped-type packaging for fruit and vegetable to prolong the
shelf life of agricultural commodities.
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Table 1 Effect of NaOH content on pulp yield, debris yield, physical and mechanical properties of rice straw paper

NaOH (%)
10 15 20

Yield (%) 54.40° 43.99° 39.57°
Debris (%) 10.35" 3.52° 2.40°
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.

Ethylene concentration (ppm)

Hour

- - -@- - - activated carbon paper —8—— potassiumpermanganate
---A- - zeolite —>— activated carbon powder
—¥— activated carbon fiber

Figure 1 Effect of types of ethylene absorbers on ethylene concentration in a static flask system
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