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Preparation of bio-based plastics by shielding hydroxyl of wood flour
in NaOH/urea solvent system

FU Yu, YE Judi, LI Xiaobao, HONG Jianguo

(College of Biology and the Environment, Nanjing Forestry University, Nanjing 210037, China)

Abstract; In order to deal with the shortage and environmental pollution of petroleum resources, injection-
moulded bio-based plastics were prepared with renewable mulberry branches from farming and forestry
disposables. The mulberry branch flour was ball-milled with planetary ball mill and was dissolved in the pre-
cooled NaOH/urea solution for 1h at — 10 °C. The mixture was kneaded and then dried in a freeze dryer.
Finally, the kneaded products were extruded with a certain amount of glycerol to produce the bio-based plastics.
Effects of different solution ratios, glycerol content, and different blending methods with glycerol on the
properties of modified products were studied. Results showed that the ball-milled wood flour was thermoplastic
after kneading and the end product exhibited better mechanical properties. Under the optimum technological
conditions, the flexural strength of the bio-based plastics achieved 26. 10 MPa, the tensile strength and the
elongation at break reached 13.21 MPa and 10.91% , respectively. After the ball-milled wood flour was kneaded
in the aqueous NaOH/urea solution, the hydrogen bonds of the wood flour were shielded and the degree of
crystallinity was decreased. The injection-moulded bio-based plastic was prepared successfully by adding
plasticizer glycerol into kneaded wood flour, achieving high efficient usage of the whole component of wood
flour.

Keywords : ball-milled wood flour; NaOH/urea solution; shielding modification; glycerol; bio-based plastics;

mechanical property
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Table 1  Effects of different solution ratios and glycerol con-
tent on mechanical properties of bio-based plastics
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1 3:11 10 4 4.61 3.67
2 3:7 10 4 13.39 6.00
3 5:7 10 4 — —
4 3:5 10 4 — _
5 3:11 15 4 4.31 1.65
6 3:7 15 4 12.01 7.04
7 5:7 15 4 13.63 7.43
8 3:5 15 4 11.38 —
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12 3:5 20 4 5.74 4.76
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Fig.2 XRD diagram of ball-milled wood flour (a), kneaded
product (b), glycerol extruded product(c)
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