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E8: 2oz (PP)S WMEHEE, A ElE 52F/(SGAE A Z ARS8 vlo] @ B3l & (biocomposites)
o] 71AA 5A& 17171 8l A (GNP)2] HaEdA=r]9 H7ke] w2 SGA/GNP/PP HdAEE Alx
slal 2 544 A3 GNP Hrbel s a3s 2 S8 s A adke 43S YeEg. bt
Holl, SGAS} GNP ko= Q3] FFeHE 2 AFBAHES IA SV HEFJAZ717F 5 um(GNP5)S!
3717} 2R GNPE RHAIZ ARESIS AS HAUAA717F 15 um(GNP15)2] GNPE R7AIZ ARE-3E E3ix)
B9} vlwsle] Aoz 53 71A1F BEAS Btk ol AUFoZ GNP5 8391 Bk 7]elg Aot}
WA, GNPSE RAAZ AME-sh B3k 5e] G| gt A 542 GNP159} vluste] Jujdoz 7has
A3E JeEplglen, ol dA% EAo] 943 GNP/ Atidos Yu w27 BEH0Ql7] wj&e] H3A s
Ao Do) A A=) WEoz ST = ATk AFH o= SGA/GNP/PP Bl F3A4F, #4d
8, WHEEA 52 S| PIE] HE vlo|f¥AER HE7FssA T

Abstract: To improve the mechanical properties of polypropylene (PP) biocomposites reinforced with sulfuric acid-
treated green algae (SGA), SGA/graphite nanoplatelets (GNP)/PP biocomposites were prepared and their properties were
evaluated depending on the particle size and content of GNP. The flexural and impact strength of SGA/GNP/PP bio-
composites decreased with the addition of GNP, whereas the flexrual and storage moduli were greatly improved with
increasing GNP loading. SGA/GNP/PP biocomposites reinforced with GNP5 showed generally better mechanical prop-
erties compared to that reinforced with GNP15 mainly due to the improved dispersion of the smaller GNP. SGA/GNP/
PP biocomposites reinforced with GNP5 showed a lower resistance to the thermal expansion because the relatively uni-
form dispersion of smaller GNP was responsible for the effective heat transfer to the polymer matrix. As a result, SGA/
GNP/PP biocomposite was acceptable for the general purpose application due to the improved flexural resistance, storage
moduli, and damping characteristics.

Keywords: seaweed, graphene, polypropylene, biocomposites, hybrid composites.
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Figure 1. Raman spectra of graphite, GNP5 and GNP15.
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Figure 2. XRD patterns of graphite, GNP5 and GNP15.
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Figure 3. XPS spectrum of graphite, GNP5 and GNP15.
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Figure 4. Scanning electron micrographs of (a), (b) SGA/GNP5/PP;
(c), (d) SGA/GNP15/PP composite.
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Table 2. Thermal Properties of PP Matrix, PP/SGA
Biocomposites and SGA/GNP Hybrid PP Composites

MO O gy a8 o

PP Matrix 113.2 162.7 923 84.1 44.5
SGA20 wt% 122.9 164.0 73.3 67.3 35.6
GNP5-1 wt% 124.8 165.3 74.5 67.4 35.7
GNP5-3 wt% 125.8 165.3 73.0 67.2 35.6
GNP5-5 wt% 126.2 165.2 73.8 69.1 36.6
GNP15-1 wt% 1259 166.0 73.4 70.8 375
GNP15-3 wt% 1259 165.1 74.2 68.8 36.4
GNP15-5 wt%  125.5 165.7 76.1 70.5 373
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Figure 5. (a) flexural strength; (b) flexural modulus of PP matrix,
SGA/PP biocomposites and SGA/GNP hybrid PP composites.
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Figure 6. Izod impact strength of PP matrix, SGA/PP biocompos-
ites and SGA/GNP hybrid PP composites.
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Figure 7. Coefficient of thermal expansion of PP matrix, SGA/PP
biocomposites and SGA/GNP hybrid PP composites.
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Figure 8. Storage modulus and tand curve of PP matrix, SGA/PP
biocomposites and SGA/GNP hybrid PP composites.
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