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Abstract : Plasticized cellulose diacetate (CDA) was prepared by homogenizing cellulose diacetate (CDA), triacetin (TA).
and epoxidized soybean oil (ESO) in a high-speed mixer, then the CDA mixture was mixed with ramie fiber to produce a
green composite material. In DMA analysis, the glass transition temperature of plasticized CDA and the composite was
observed at 85 C and 140 C, respectively. A composite reinforced with alkali treated ramie fiber exhibited significantly
higher mechanical properties, such as 15% increase in tensile strength as well as 41% increase in Young’s modulus when
compared with commercial polypropylene. In the SEM image analysis, much enhanced adhesion between plasticized CDA
and alkali treated ramie fiber (AlRa) was observed.
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Figure 1. Effect ramie fiber treatmented on the storage modulus of
biocomposites.
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Figure 2. Effect ramie fiber treatmented on the loss modulus of
biocomposites.
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Figure 3. Variation of tan & curves (7) of untreated ramie and treated
ramie-plasticized CDA composites as a function of temperature.
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Table 1. Comparisons of Mechanical Properties of Plasticized CDA
Blend, Biocompositesand PP

Tensile strength ~ Elongation Young’s modulus

Sample (MPa) %) (MPa)

CDA/TA/ESO
7/3/0.5 28 13 1147
with Ra 36 3.1 2241
with AlIRa 42 3.0 2525
with AcRa 39 3.0 2276
PP 38 9 1795

PP: Hyundai Petrochemical Co., Ltd (H1500).
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Figure 4. TGA thermograms of pure CDA, plasticized CDA blends
and biocomposites with chemical modified ramie fiber.
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Figure 5. Scaning electron micrograph of fractured surface of pla-
sticized CDA with (a) ramie fiber; (b) alkali treated ramie fiber; (c)
acetylated ramie fiber.
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