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Abstract: Copper oxide and manganese oxide, which are a kind of metal oxide catalyst, are melt-mixed using a twin
screw extruder in a PP/BF composite to reduce the odor generated during the production of polypropylene (PP)/bamboo
fiber (BF) composites. Olfactometry evaluation was performed to determine the odor level when copper and manganese
oxide were applied to PP/BF composites alone or in combination. Component analysis was performed by GC-MS and
electronic nose. In particular, the principal component analysis (PCA) was conducted for furfural and major organic com-
pounds, which are known as major odor components of bamboo fiber composites. In addition, the effect of the application
of metal oxides on the mechanical properties such as tensile, flexural, and impact properties of PP/BF composites was
investigated.
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Figure 1. Mars-Van Krevelen (MVK) mechanism.
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Table 1. Composition of the PP, BF and Metal Oxides

PP BF Cu0  Mn0,
(wt%o)  (wt%)  (phr) (phr)
PP/BF - -
PP/BF/C1_MO 1
PP/BF/C3_MO0 3 -
PP/BF/C5_MO 5
PP/BF/C0O_M1 - 1
- 80 20
PP/BF/CO_M3 - 3
PP/BF/CO_M5 - 5
PP/BF/C1.5 M3.5 1.5 35
PP/BF/C2.5 M2.5 2.5 2.5

PP/BF/C3.5_ML1.5 3.5 1.5
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Table 2. VOCs Material Detected by GC-MS
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Figure 2. Odor level of PP/BF composites as a function of metal
oxide content.
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NO Name NO Name NO Name NO Name
1 Acetic acid 8 Cyclopropyl carbinol 15 2,6-Diacetylpyridine 22 1-Hydroxy-2-butanone
2 Heneicosane 9 Formic acid 16 n-Hexadecanoic acid 23 Acetaldehyde
3 Benzofuran, 2,3-dihydro- 10  Benzaldehyde, 4-hydroxy- 17 Phenol 24 Undecane, 5-methyl-
4 Nonadecane 11 Propanoic acid 18 Vanillin 25 Acetone
5 Methyl Alcohol 12 2-Propanone, 1-hydroxy- 19 Dotriacontane 26 2(5H)-Furanone
6 2-Furanmethanol 13 Ethyl-1-propenyl ether 20 (lit-}]lj?lr;?lr;el;;é)ll‘a-is- 27  1,4-Dioxin, 2,3-dihydro-
7 3-Pyridinol 14 Formaldehyde 21 Furfural
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Figure 3. Odor level of PP/BF composites as a function of mixing
ratio of metal oxides.
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Figure 4. PCA plot of all VOCs materials: (a) empty vial; (b) PP/
BF; (c) C0_MS5; (d) C1.5_M3.5; (e) C2.5 M2.5; (f) C3.5_M1.5; (g)
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Figure 5. PCA plot of furfural: (a) empty vial; (b) PP/BF; (c)
C0_M5; (d) Cl1.5.M3.5; (e) C2.5 M2.5; (f) C3.5 ML5; ()
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