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2 PPyl A 571 78k B3 A (natural fiber reinforced polymer, NFRP)
¥ aFatr] flEl NFRP H3HA1E ol54E71E5 o83t Azt A
2 AER QX e A (CNFZL AR EIReH, 54 Asla2e 72 AlskE
T= &3 4835t ARSIt 71A A=vkE v -d 34 7] (gas chromatography-mass
spectrometry, GC-MS)2} &} H(electronic nose, Heracles IS 53l 394 /7] 3lgHEol ok AR E418 AA
slglon, 53] NFRP 53A9] 8 WA AEoZ 4&X furfuraldt F8 /7] sigtEe i8] F8 A8 24
(PCAYS AAEITh B3h w4 AskEe] 280 PP/BF H3A9 1, ==, $4 54 59 71413 24 mA|
= S A

Abstract: Natural fiber reinforced polymer (NFRP) composites were prepared by a twin screw extruder to investigate
the effect of metal oxides on the odor improvement that occurs during the manufacture of NFRP in polypropylene (PP).
Kenaf fibers, bamboo fibers and cellulose nano fibers (CNF) were used as natural fibers, and in the case of metal oxides,
copper oxides and manganese oxides were used alone or mixed. Component analysis of volatile organic compounds was
conducted by using gas chromatography-mass spectrometry (GC-MS) and electronic nose (Heracles II). In particular,
principal component analysis (PCA) was conducted on furfural and major organic compounds, which are known as major
odor components of NFRP composite. In addition, the influence of the metal oxide on the mechanical properties such
as tensile, flexural, and impact properties of the PP/BF composite was investigated.
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N B2 ol HAMF T &vl A-fr(kenaf fiber, KF)= AEZQ

2 ghgo] w1, A7 S5 wEn | o] Aksteka A7 53t

FHZ AJolA aEA; B 88 Al frE] At B 7k 2 3ol vk tivbF A fr(bamboo fiber, BF)= gh=,
A S 5] AR 2 Sl fEd WA A T T oRrote] W Aol ExEH| o, A £
7F A8¥ AA HF 743} 325 Z(natural fiber reinforced 7} vl g wEu 2 Q85T golsta 7|4 BT e
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Figure 1. Decomposition mechanism of D-glucopyranose, a major
component of cellulose and hemicellulose.

ZaH, Al454 A5%, 2021

OH
o
/
o -
-C0,
OH

Ferulic acid

l}h

H

//—<: E}—OH

O—
4-vinylguaiacol

‘ 0,

0]
Y
/—{ ;)—CIH
/ 0/
0 -CH,COOH -
Vanillin

OH
o O

H
Figure 2. Decomposition mechanism of lignin (ferulic acid).
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Figure 3. GC-MS peaks of PP/BF composite.

Table 1. Organic Materials Detected by GC-MS

NO Name NO Name
1 Acetic acid 15 2,6-Diacetylpyridine
2 Heneicosane 16 n-Hexadecanoic acid
3 Benzofuran, 2,3-dihydro- 17 Phenol
4 Nonadecane 18 Vanillin
5 Methyl Alcohol 19 Dotriacontane
6 2-Furanmethanol 20 a Elt-}lljahrtl::?lr;elélle’)lgis-
7 3-Pyridinol 21 Furfural
8 Cyclopropyl carbinol 22 1-Hydroxy-2-butanone
9 Formic acid 23 Acetaldehyde
10 Biljﬁ;gzg};fe’ 24 Undecane, 5-methyl-
11 Propanoic acid 25 Acetone

12 2-Propanone, 1-hydroxy- 26
13 Ethyl-1-propenyl ether 27
14 Formaldehyde

2(5H)-Furanone
1,4-Dioxin, 2,3-dihydro-
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Figure 4. Odor level of NFRP composites as a function of metal
oxides ratio and natural fiber type.
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Figure 5. PCA plots of (A) total VOCs materials; (B) furfural: (a) empty vial; (b) PP/BF; (c) PP/BF/C0_MS; (d) PP/BF/C2.5_M2.5; (e) PP/
BF/C5 MO; (f) PP/KF; (g) PP/KF/CO MS5; (h) PP/KF/C2.5 M2.5; (i) PP/KF/C5 MO; (j) PP/CNF; (k) PP/CNF/CO MS5; (1) PP/CNF/
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Figure 6. Mechanical properties of PP/BF composites as a function
of metal oxides ratio.
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Figure 7. Mechanical properties of PP/KF composites as a function
of metal oxides ratio.
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Figure 8. Mechanical properties of PP/CNF composites as a func-
tion of metal oxides ratio.
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