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SEM analysis of GNP in form of powder 

Figure S1Error! Reference source not found. shows SEM pictures of three types of 

GNP used in this study, with different lateral sizes (0.2, 5 and 25 μm). The pictures are 

shown at a common magnification to show the difference of flake size. 

 

Figure S1. SEM pictures showing GNP of 0.2, 5 and 25 μm lateral size. 

Raman spectroscopy analysis of PLA/GNP composites 

Figure S2 shows Raman spectra of the PLA/GNP composites. The point of these 

graphs is to show differences in Raman spectra for composites with the same GNP loading 

and different GNP lateral sizes (Figure S2(a)) and composites infused with 25 μm GNP 

with various GNP loadings (Figure S2(b)). Figure S2(b) shows the vanishing of PLA char-

acteristic peaks with the growing GNP concentration. 
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Figure S2. Raman spectra of (a) PLA/GNP composites with 0.2, 5 and 25 μm GNP lateral size at 5 wt% loading, and (b) 

PLA/GNP composites of three GNP loading, together with a pure PLA reference. 

EMI SE additional information 

Figure S3 shows the comparison of total shielding efficiency and its reflectance com-

ponent of an empty coax line and a pure PLA sample. It is clear the SER peak near 12 GHz 

is characteristic to PLA, as it is not visible in empty coax line spectrum. The coax line 

loaded with pure polymer shows slightly lower EMI shielding efficiency in the studied 

range. 

 

Figure S3. SETOT and SER spectra of pure PLA reference sample and an empty coax line. 

 

To compliment the data in main manuscript, below we show the SETOT and SER full 

spectra for all GNP lateral sizes used in the study. Each sample was measured four times 

and the spectra shown below are the average of these measurements.  
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Figure S4. SETOT and SER of PLA/GNP composites with 0.2, 5 and 25 μm GNP lateral size, in function of frequency. 

 

Electrical conductivity exponential fit 

Below we show data for electrical conductivity σ presented in the main text with 

fitted curves and parameters of the exponential fit. The data points were fitted using fol-

lowing function 𝑦 = 𝑎 exp(𝑏𝑥). The fitted curves show good accordance with the experi-

mental data, which is confirmed with the R-square test. 
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Figure S5. Experimental electrical conductivity data fitted with an exponential model, together with the fit parameters in 

the table. 

Thermal conductivity exponential fit  

Similar to the electrical conductivity, in Figure S6, we show data for thermal conduc-

tivity κ presented in the main text, together with fitted curves and parameters of the ex-

ponential fit. We have used the same fitting model as in σ. The quality of the fit is con-

firmed via the R-square test. 

 

Figure S6. Experimental thermal conductivity data fitted with an exponential model, together with the fit parameters in 

the table. 

 


