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Effect of Adding Ethylene - Adsorbing Chemicals on the Property of Rice Straw
Carboxymethylcellulose Film
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Abstract

The production of ethylene - adsorbing film from rice straw carboxymethyl-cellulose (CMCr) was
conducted in order to study the effect of two chemicals such as activated carbon (A) and zeolite (B) on ethylene -
adsorbing film properties. The experiment was divided into 4 concentration levels such as A1 - A4 and B1 - B4
g/mz, which were mixed with CMCr. Observing by scanning electron microscope (SEM) at x500 and x1,000, the
particles of adsorber substance dispersed consistently throughout the films and result in density increasing
according to the decreasing of Water Vapor Permeability (WVP). In addition, the increasing of adsorber substance
results in the lower adsorption rate due to density increasing which led to less transmission of ethylene gas. Film
thickness and percentage of elongation depended on the amount of adsorber substance added. From the
mechanical property, tensile strength of ethylene adsorber film relied on shape and size of adsorber substance.
However, there was non-significantly different (p=0.05) in the increasing of adsorber substance among the same
type of formulations. Moreover, percentage of water solubility showed non-significantly different (p=0.05) in all
formulations.
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Fig. 1

Fig. 1 Morphology of ethylene adsorbing film at different formula B1 — B4

(3) NMSNARALAMANTAUBINEATWUALLTING

(a) Top surface (x500)

(a) Top surface (x500)

(b) Cross-section (x1,000)

(b) Cross-section (x1,000)
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Table 1  The Property of ethylene-absorbing film from rice straw carboxymethylcellulose

Film Formulation

Film Property
Control A1 A2 A3 A4 B1 B2 B3 B4

Thickness 50 61 88 113 120 51 60 63 79
(um) +0.2° +0.2b° +0.2° +0.2' +0.3° +0.2° +0.1° +0.2° +0.2°
Tensile strength 44 57 26.73 27.67 24.01 20.41 40.79 37.08 38.92 37.02
(MPa) +0.2° +0.2° +0.2° +0.1% +0.1° +0.2% +0.2° +0.2° +0.1°
Elongation 3.48 2.57 4.06 4.64 3.06 3.04 3.16 4.12 5.64
(%) +0.2° +0.1° +0.1% +0.1% +0.1% +0.1%° +0.1% +0.1% +0.1°
Water solubility 89.57 89.50 89.60 89.41 89.14 89.40 89.57 89.59 89.66
(%) +0.1° +0.1° +0.1° +0.1° +0.1° +0.1° +0.1° +0.1° +0.1°
Water vapor 9.36 x 1.36 x 1.05 x 9.36 x 8.15 x 1.55 x 1.50 x 1.53 x 1.23 x
permeability 10°® 10”7 10”7 10°® 107 10”7 107 10”7 10”7
(WVP;g/Pa.s.m’) +0.35" +0.3' +0.45° +0.5° +0.5° +0.5 +0.2° +0.3" +0.5°
C,H, absorption 0.18° 0.70° 0.66' 0.26° 0.22° 0.88" 0.61° 0.35° 0.23°
rate (ppm)

Means with the same letter indicate there is no significant difference.
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