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Table S1. Mechanical and electrical properties of GNP-PLA composite from various

researches
o Elastic Tensile  Elongation  Percolation Electric
IS modulus®  strength®  at break® threshold  Conductance BT LGE
I I 1 I I I I 1
Liquid
exfoliated .
GNP 0 0 0 o ImS/cm This
2wt%) -8% 44.1% 56.7% 1.49 vol% (5 Wt%) GNP work
Solution
blending
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GNP
GNP o o o . )
(0.3Wt%) 50% 26.5% 60.6% Melt plendlng
nto
PLA/EPO°
Sonicating
GNP liquid
(1wt%) - 39.6% -85% - - exfoliation 2
’ Solution
blending
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1S/cm GNP
- - R 0 3
GNP 4.5 vol% (10 wt%) Solution
blending
Commercial
1S/cm GNP
- - R 0 3
GO 0.4 vol% (2 wt%) Solution
blending
Commercial
(f“li;) 173%  14.1% -33% <7 Wi% (()&1 Si S/“)l GNP 4
’ Wt Melt blending
Commercial
(f“li;) 50.1% 8.1% -75.9% <7 Wi% S(SUS:;‘? GNP 4
° Wt Melt blending
Rapid thermal
expansion of
GNP 233%  12.9% 16% 4 Wi% 0-uSfem —~ id treated 5
(1wt%) (7 wt%) GNP
Melt blending
Commercial
(f}wl\ti};) 6.7% 0% -8% 13 Wit% (zilslit/;r;l GNP s
’ o Melt blending
GNP 0 0 o 40mS/cm Commercial 6
(10wt%) 34% 29% -115% i (10wt%) composite
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# concentration for measure mechanical property

b increment percentage compared with properties of pure PLA without filler.

¢ composite with PLA and epoxidized palm oil (EPO).

Figure S1. (a) Home-built extruder for constructing a GNP-PLA composite filament. The
cylinder of the extruder was heated at 120 °C to slightly melt down the composite. The viscous
composite was extruded through a nozzle with a diameter of 0.7 mm, followed by air cooling.

(b) 3D printing pen used for this work (3Doodler Create+).
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Figure S2. (a) Lateral size and (b) thickness distributions of the GNPs measured by AFM.
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Figure S3. Raman spectra obtained from different graphene flakes.
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Figure S4. Electrical properties of GNP-PLA composite over GNP concentration, from various

researches. Blank symbols are results without mechanical strength data.
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